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Abstract

Background: Maternal health services refer to the promotive, preventive, curative and rehabilitative care 
of mothers. Antenatal care is the care of women during pregnancy the main aim of care is to achieve at the 
end a healthy baby from healthy mother. Antenatal mothers should be educated regarding regular antenatal 
checkups, diet, personal hygiene, adequate rest, sleep, exercise, immunization, warning signs of pregnancy 
and child care. 

Methods: Descriptive study to assess the knowledge, barriers of non- utilization regarding Maternal Health 
services. The data was collected using structured knowledge questionnaire and utilization and barriers to 
non-utilization checklist from 60 postnatal mothers up to 3 months after delivery.

Result: The study result showed that women 78.34% had average knowledge and 21.66% had good 
knowledge regarding maternal health services. Social barriers for non-utilization were family pressure, 
shyness, poor transportation and illiteracy. Economic barriers for non-utilization were health expenditure 
perceived as waste, unemployment, low socio economic status and large family size respectively. Cultural 
barriers for non-utilization were lack of formal education and religious practices respectively, family 
members disapproved superstition. There was no significant association between knowledge, utilization and 
barrier on non-utilization of maternal health services and selected demographic variables.

Conclusion: The study concluded that postnatal mothers had average knowledge and there is need to create 
awareness on maternal health services launched by the government of India. Low socioeconomic condition, 
early marriage and pregnancy, inappropriate antenatal health check-up, and cultural taboos were significant 
factors affecting the satisfactory utilization of services among mothers. Hence, there is a need to emphasize 
on utilization and eradicate barriers related to non-utilization of maternal health services.
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Introduction

Maternal deaths can be reduced by providing better 
maternal health care services. Though national programs 
exist for improving maternal and child health in India, 
but maternal mortality and morbidity remains still high1. 

It can be attributed to several factors, an important only 
one being non-utilization or delay in looking for care 
of maternal health-care services, especially among the 
rural poor and urban slum population due to either lack 
of awareness or access to health-care services2.

In current scenario depicts that in spite of increased 
availability and easy accessibility of maternal health 
care services there is non- utilization of maternal 
services especially among rural poor and urban slum 
populations for varying reasons3-4. Though on average 
health indicators in cities score better than in rural areas 
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the enormous social and economic stratification with in 
urban areas results in significant health inequalities.5-6 In 
urban areas even though there is increased availability 
and easy accessibility of health care services there is 
non- utilization of these services by mothers living in 
urban slums for various reasons7. Hence there is a need 
to study the factors responsible for the non- utilization 
of maternal health services by the mothers residing in 
urban slums.

Material and Methods

Descriptive survey design was adopted for the study. 
The study was carried out in selected primary health care 
center of Gurugram. Total 60 Postnatal mother’s upto 
3 months after delivery were enrolled in study using 
Purposive sampling technique. Structured knowledge 
questionnaire was used to assess maternal health 
services and utilization questionnaire on maternal health 
services and barriers to non-utilization of maternal health 
services. Tools were developed after extensive review of 
literature and were validated by experts in field. Ethical 
permission for the study was taken from institutional 

ethical committee of SGT University, Gurugram. 

Results

Ø Majority of the sample 14(40%) belong to23-
27 years AND 9(15 %) 28-32 years.29(48.33%) of the 
samples have primary education, and 9(15%) have no 
formal education.20 (33.33%) had other occupations 
and 9 (15 %) were private employees. Majority 37 
(61.66 %) of the samples belongs to Hindu religion and 
5(8.33%) belongs to other religion. Majority 40 (66.66 
%) of the samples belongs to nuclear family and 6(10%) 
belongs to extended family. 34 (56.66%) of the samples 
had a family income of less than 10000 and 5 (8.33%) 
had the income of above 20000. Majority of the samples 
38(63.33%) were Primi mothers and 22(36.66%) were 
multi mothers Majority of the samples 38(63.33%) have 
one child and 10(16.66) have more than 2 children. 
Majority 21(35%) had information from news papers 
and 10(16.66%) from health workers. Majority 13 (21.6 
%) of the samples had severe headache, 10(16.66%) 
lethargy and other problem respectively,8(13.33%) had 
vomiting,5(8.33%) eclampsia and edema and 3(5%) had 
abdominal pain.

Fig.: Bar diagram showing level of knowledge score of women on maternal health services 
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Table 1: Mean, median, standard deviation of knowledge of women on maternal health services                            
n=60

MEAN MEDIAN SD df

13.31 13 1.610 59

 

Fig.:2: shows that 34% women received medical care during pregnancy, 21% women visited government 
facility during pregnancy, 28% received care after delivery and 19 % received family planning education. 
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Fig: 3 Social barriers for non-utilization of maternal health services were family pressure (34 %), shyness 
(27%), poor transportation (25%) and illiteracy (21%). Economic barriers for non-utilization of maternal 

health services were health expenditure perceived as waste (33%), unemployment (32%), low socio 
economic status and large family size (28%) respectively. Cultural barriers for non-utilization of maternal 
health services were lack of formal education and religious practices (28%) respectively, family members 

disapproved (25%), superstition (21%). Other barriers for non-utilization of maternal health services were 
lack of awareness and clinic is too away from home (28%) respectively, busy schedule (21%), and negligence 

(19%).

There is no signifi cant association between 
knowledge score, utilization and barrier of non- 
utilization regarding maternal health services and 
selected demographic variables.

Discussion

To assess the knowledge regarding Maternal Health 
services, the researcher was used structured knowledge 
questionnaire. It was found that majority of the women 
47(78.34%) had average knowledge and 13(21.66%) 

had good knowledge and none of them had very good 
and poor knowledge on maternal health services .The 
result is consistent with the research study conducted by 
Ray S, Bhandari P, Prasad B (2018) conducted a study 
on Utilization pattern and associated factors of maternal 
health care services in Haryana. The study concluded 
that empowering women through the encouragement 
of mother’s education should be one of the most 
fundamental strategies to promote maternal health care 
services and reduce inequalities5.
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To assess the barriers of non- utilization regarding 
Maternal Health services , researcher used barriers to 
non-utilization checklist .The frequency and percentage 
revealed that Social barriers were family pressure (34%). 
Economic barriers were health expenditure perceived 
as waste (33%). Cultural barriers for non-utilization of 
maternal health services were lack of formal education 
and religious practices (28%) respectively, family 
members disapproved (25%), superstition(21%). 
Other barriers for non-utilization of maternal health 
services were lack of awareness and clinic is too away 
from home (28% ) respectively, busy schedule(21%), 
negligence(19%). The result is consistent with the 
research study conducted by Vidler M, Ramadurg U, 
Charantimath , Katageri G , Karadiguddi C .(2012) 
conducted a study on Utilization of maternal health 
care services and their determinants in Karnataka State. 
Antenatal care was typically delivered at the periphery 
by non-specialized providers. Participants reported that 
sought was care women experienced danger signs of 
complications. Postpartum care was reportedly rare, 
and mainly sought for the purpose of neonatal care. 
Factors that influenced women’s care-seeking included 
their limited autonomy, poor access to and funding for 
transport for non-emergent conditions, perceived poor 
quality of health care facilities, and the costs of care13. 

Conclusion

The present study assessed to assess the knowledge, 
utilization & barrier of non-utilization regarding maternal 
health services among women in selected Primary Health 
Centers of Gurugram with view to develop pamphlets. 
After the assessment it was found that there was optimal 
knowledge of mothers on maternal health services. The 
utilization level of mothers on maternal health services 
is abysmally low. There are many socioeconomic 
factors associated with non-utilization of maternal 
health services. The study concluded that development 
of pamphlets would help in improving the knowledge of 
mothers on maternal health services and its utilization.
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Abstract 

Aim: To do a research study on Medicolegal Autopsies conducted at Government Medical College Mortuary, 
Ongole, Andhra Pradesh from 1st January 2020 to 31st December 2020. Materials & Methodology: This 
study was conducted at Government Medical College, Ongole from 1st January to 31st December 2020. 
A total of 534 medicolegal cases were brought to mortuary for the sake of medicolegal autopsy during 
the study period. Result: In the research study, it is evident from the statistics that maximum number 
of medicolegal autopsies were conducted in the decreasing order in the following deaths - Road Traffic 
Accidents < Poisoning < Hanging < Homicidal Deaths < Deaths due to hit by Train < Drowning < Burns 
< Fall from Height < Snake Bite. Medicolegal autopsies were done more in males compared to females in 
almost all types of deaths. Likewise maximum number of autopsies were conducted in the active age group 
of 18 to 36 years 

Key words: Autopsy, Road traffic accident, Poisoning, Homicide, Suicide, Wounds, Railway accidents 
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Introduction 

Autopsy refers to the systematic examination of a 
dead person for medical, legal and/or scientific purposes. 
Medicolegal autopsy involves scientific examination of 
a dead body carried out under the laws of the State for the 
protection of rights of citizens. The basic purpose of this 
autopsy is to establish the cause and manner of death. 
The autopsy should be carried out by the registered 
medical practitioner, preferably with training in forensic 
medicine. In every case, the autopsy must be complete i.e., 
all the body cavities should be opened, and every organ 
must be examined.1 Road traffic accidents and poisoning 

cases continue to be a growing menace, incurring heavy 
loss of manpower and human resources in the form of 
death and disability along with a corresponding drain 
of potential economic growth. The injuries may occur 
in any form of transportation, viz., roads, railways, 
vessels and aviation. Numerically, road traffic accidents 
account for the great majority worldwide.2 The process 
of rapid and unplanned urbanization has resulted in an 
unprecedented revolution in the growth of motor vehicles 
world-wide. The alarming increase in morbidity and 
mortality owing to road traffic accidents (RTA) over the 
past few decades is a matter of great concern globally. 
Currently motor vehicle accidents rank ninth in order of 
disease burden and are projected to be ranked third in the 
year 2020. In India, more than 70,000 people get killed 
due to RTA every year, and this needs to be recognized 
as an important public health issue. Very few studies 
have attempted to understand the epidemiology of risk 
factors associated with RTA in Indian cities3. Acute self-
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infliction of poisoning is very common among young in 
developing countries. The epidemiology of poisoning 
changes time to time and varies region to region. In south 
India, organophosphorus compound poisoning has been 
more common as compared to Aluminium phosphide 
poisoning in north India. All over India males are more 
commonly reported to poison themselves. Poisoning 
in farmers has been reported more commonly than in 
any other profession.4India carries one of the largest 
railway networks in the world and accidents from rail 
operations may not be unexpected. Children playing in 
the vicinity of the rail track or pedestrians using the track 
as a convenient route for walking may get accidentally 
involved. Persons leaning too far from the windows may 
strike their head upon passing railway fixtures, bridge 
abutments, tunnel sides or electric poles, etc. Suicides 
have also been reported where a determined suicide 
will deliberately lie across the line or even place his/her 
head for achieving self-destruction.4Accidental burning 
deaths may occur inside the kitchen, in factories, house 
conflagrations, flaming of highly inflammable fuel, 
electrical short circuits, manufacture and playing with 
fireworks, dropping lighted matches, falling asleep 
while smoking a cigarette which drops on to the bed 
or chair, faulty heating appliances or electric wiring, 
leakage of cooking gas, etc. Infants, children, epileptics, 
intoxicated or drugged persons or helpless from other 
causes may fall into a fire. Lamps or stoves may explode 
and set fire to the clothes. Clothes of women may 
catch fife accidentally while cooking. Occasionally, 
women commit suicide by pouring kerosene on their 
head and clothes before setting fire to themselves due 
to domestic worries, disappointment in love or acute or 
chronic disease.5 In India, hanging is a common mode 
of committing suicide among men. Age is no bar for 
suicide by hanging. Physically disabled, blind person, 
lame, amputated arms, or forearms, all have committed 
suicide by hanging.6It has been estimated that some 
form of poison directly or indirectly is responsible for 
more than 1 million illnesses worldwide annually, and 
this figure could be just the tip of the iceberg since most 
cases of poisoning actually go unreported, especially in 
Third World countries.7 The incidence of poisoning in 
India is among the highest in the world: it is estimated 
that more than 50,000 people die every year from toxic 
exposure. The causes of poisoning are many—civilian 
and industrial, accidental and deliberate. The problem is 

getting worse with time as newer drugs and chemicals 
are developed in vast numbers. The commonest agents 
in India appear to be pesticides (organophosphates, 
carbamates, chlorinated hydrocarbons, pyrethroids and 
aluminium/zinc phosphide), sedative drugs, chemicals 
(corrosive acids and copper sulfate), alcohol, plant toxins 
(datura, oleander, strychnos, and gastrointestinal irritants 
such as castor, croton, calotropis, etc.), and household 
poisons (mostly cleaning agents). Among children 
the common culprits include kerosene, household 
chemicals, drugs, pesticides, and garden plants.8By 
domestic accident is meant an accident which takes 
place in the home or in its immediate surroundings, and, 
more generally, all accidents not connected with traffic, 
vehicles or sport. The most frequent causes of domestic 
accidents are: 1. Drowning 2. burns (by a flame, hot 
liquid, electricity, crackers or fireworks, chemicals) 3. 
Falls 4. Poisoning (e.g., drugs, insecticides, rat poisons, 
kerosene) 5. Bites and other injuries from animals.9

Materials & Methods 

This study was conducted at Government Medical 
College, Ongole from 1st January 2020 to 31st December 
2020. A total of 534 medicolegal cases were brought to 
mortuary for the sake of medicolegal autopsy during the 
study period. Medicolegal reports belonging to all these 
cases were thoroughly studied and analyzed for the sake 
of research study. 

Result 

In this study on 534 medicolegal cases brought 
to Government Medical College Mortuary, deaths 
due to road traffic accidents occurred in 224 cases 
(41.9%). Deaths due to poisoning occurred in 80 cases 
(14.9%). Deaths from hanging occurred in 64 cases 
(11.9%). Homicide cases involving death due to use 
of weapons occurred in 35 cases (6.5%). Deaths due to 
hit by train occurred in 42 cases (7.8%). Deaths due to 
drowning occurred in 32 cases (5.9%). Deaths due to 
burns occurred in 26 cases (4.8%). Deaths due to fall 
from height occurred in 26 cases (4.8%), Deaths due to 
alleged snake bite occurred in 5 cases (0.93%). 

Out of 224 deaths that occurred due to road traffic 
accidents, 154 occurred in males and 70 occurred in 
females. Among 154 deaths in males, 92 occurred in the 
age group of 18 – 36 years and remaining 62 occurred 
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in the age group of 36 – 54 years. Among 70 deaths in 
females, 52 occurred in age group of 20 to 45 years and 
18 occurred in the age group of 45 to 65 years. Out of 
80 deaths due to poisoning, 46 occurred in females and 
34 occurred in males. Out of 46 deaths in females, 42 
occurred in the age group of 24 to 36 years and only 4 
occurred in the age group of 37 to 54 years. Out of 34 
cases in males, 22 occurred in the age group of 30 to 
45 years and only 12 occurred in the age group of 46 
to 62 years. Out of 64 cases of deaths due to hanging, 
42 deaths occurred in males and remaining 22 cases in 
females. Out of 42 deaths in males, 28 deaths were seen 
in the age group of 25 to 40 years and 14 cases were seen 
in the age group of 40 to 60 years. Out of 22 deaths in 
females, 18 deaths occurred in the age group of 22 to 36 
years and only 4 occurred in the age group of 37 to 54 
years of age. 

Out of 35 homicide cases, 32 deaths occurred in 
males and only 3 deaths occurred in females. Out of 32 
deaths in males, 28 deaths were seen in 31 to 40 years 
age group and 4 deaths were seen in 41 to 50 years age 
group. Out of 3 deaths seen in females, all 3 cases were 
seen in the age group of 30 to 40 years of age. Out of 
42 deaths that occurred due to hit by train, 34 deaths 
occurred in males and remaining 8 deaths occurred in 

females. Out of 34 deaths in males, 26 deaths were seen 
in the age group of 18 to 35 years and 8 deaths were seen 
in 36 to 56 years of age group. Among females, 6 deaths 
occurred in 20 to 36 years of age and remaining 2 deaths 
occurred in 37 to 62 years of age. 

Out of the 32 deaths that occurred due to drowning, 
18 deaths occurred in males. Out of 18 deaths, 14 deaths 
were seen in the age group of 18 to 35 years of age group 
and remaining 4 in 35 to 50 years age group. Out of 14 
deaths that occurred in females, 12 were seen in 18 to 36 
years age group and 2 in 37 to 55 years age group. Out of 
26 deaths that occurred due to burns, all deaths occurred 
in males and 20 deaths occurred in the age group of 18 
to 35 years and 6 deaths occurred in the age group of 36 
to 55 years. 

Out of 26 deaths due to fall from height, 14 deaths 
occurred in males. Among 14 deaths, 9 occurred in the 
age group of 18 to 36 years and remaining 5 in the age 
group of 36 to 60 years. Among 12 deaths that occurred 
in females, 8 occurred in the age group of 18 to 36 
years of age and 4 occurred in the age group of 37 to 60 
years of age. Out of 5 deaths due to alleged snake bite, 
3 deaths were seen in male in the age group of 25 to 40 
years. Two deaths were seen in females in the age group 
25 to 40 years of age. 

Statistics
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Discussion & Conclusion 

An analytical research study was done on medicolegal 
autopsies which were conducted at mortuary of 
Government Medical College, Ongole, Andhra Pradesh 
from 1st January to 31st December 2020. In the research 
study, it is evident from the statistics that maximum 
number of medicolegal autopsies were conducted in the 
decreasing order in the following deaths - Road Traffic 
Accidents < Poisoning < Hanging < Homicidal Deaths 
< Deaths due to hit by Train < Drowning < Burns < 
Fall from Height < Snake Bite. 

Medicolegal autopsies were done more in males 
compared to females in almost all types of deaths. Like 
wise maximum number of autopsies were conducted in 
the active age group of 18 to 36 years. Public has to be 
educated on road and railway safety measures. Necessary 
actions have to be taken to implement traffic rules strictly 
and avoid uncontrolled railway track crossing. Proper 
medical facilities and quick transportation of patients 
especially at the rural level should be made available 
to the public in poisoning, burns, fall from height and 
snake bite cases. Strict maintenance of law and order 
by police to decrease crime in the society. Lastly the 
government should work to improve the financial and 
living standards of the public especially the poor. 

Ethical Clearance : Ethical clearance was obtained 
from the Head of Forensic Medicine Department of 
Government Medical College, Ongole prior to the start 
of the study. 

Source of Funding : Self 

Conflict of Interest: Nil

References 

1. Gautam Biswas. Review of Forensic Medicine & 
Toxicology: Including Clinical & Pathological 
Aspects. 2nd ed. India: Jaypee: 2012. Pg.83 

2. Krishan Vij. Textbook of Forensic Medicine & 
Toxicology: Principles & Practice. 5th ed. India: 
Elsevier;2011. Pg. 298 

3. https: / /www.ihs .org. in/BurdenOfDisease/
RoadTrafficAccidents.htm:Epidemiology of Road 
Traffic Accidents in Hyderabad-Deccan, Andhra 
Pradesh, India. 

4. https://ijmrr.medresearch.in/index.php/ijmrr/
article/view/520/1008: Changing epidemiology 
of poisoning in Central India: shifting poles from 
male farmers to young house wives 

5. Krishan Vij. Textbook of Forensic Medicine & 
Toxicology: Principles & Practice. 5th ed. India: 
Elsevier;2011. Pg. 302 

6. Dr. K. S. Narayana Reddy, Dr. O. P. Murthy. The 
Essentials of Forensic Medicine & Toxicology. 
33rd ed. India: Jaypee;2014. Pg.328 

7. Dr. Nageshkumar G. Rao. Textbook of Forensic 
Medicine and Toxicology. 2nd ed. India: Jaypee; 
2013. Pg.204 

8. V.V. Pillay. Modern Medical Toxicology, 4th ed. 
India: Jaypee;2013. Pg.03 

9. Park’s Textbook of Preventive and Social Medicine, 
23rd ed. India:2016. Banarsidas Bhanot Publishers.
Pg.409 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      11

Dietary and Nutritional Strategy for the Prevention and 
Management of Hyperuricemia

A. Priyadharshini1, Manali Sudhir2, Anirudh Manikandan2, Ahalya S.P1

1Assistant Professor, 2PharmD Intern, Department of Pharmacy Practice, SRM College of Pharmacy, SRMIST, 
Kattankulathur, Tamil Nadu, India

Abstract

Background: The global prevalence of gout which occurs due to increased serum urate levels owing to 
changing diet and lifestyle is ever increasing and not much is known about the efficacy and impact of 
modifiable dietary factors.

Methods: Databases such as PubMed, ScienceDirect, Google scholar were searched extensively using 
appropriate keywords which matched the scope of the study.

Results and Conclusion: While the etiology of gout is multi-factorial, modification of dietary factors 
contributes to the lowering of urate levels in blood. Studies shown that Vitamin C, coffee, tea, cherries, 
turmeric and many other supplements which may have a significant role in the management of gout along 
with pharmacological treatment, hence studies are suggested to conduct on dietary intervention for the 
prevention and management of hyperuricemia. 
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Introduction

Gout is a common, chronic, inflammatory form of 
arthritis which is illustrated by extreme pain and joint 
dysfunction due to sedimentation of monosodium urate 
(MSU) crystals in soft tissues, cartilage, joints and 
tendons. It is severely debilitating and untreated cases 
can contribute to significant morbidity[1,2] It has also been 
dubbed as the “Disease of the Kings” primarily due to its 
association with exorbitant eating and drinking habits.
[3] The global prevalence of gout is increasing steadily 
owing to a variety of factors such as changes in lifestyle, 
diet, metabolic syndrome as well as iatrogenic causes 
and more recently, genetics.[4,5] Gout primarily gives rise 
to hyperuricemia (HUA) which leads to elevated serum 
uric acid (SUA) levels due to decreased excretion or 

increased production of uric acid. Therefore, treatment 
approaches include approaches which decrease serum 
uric acid levels.[6]Factors augmenting development of 
gout can be broadly classified into modifiable and non-
modifiable risk factors.[7] Amongst modifiable factors, 
diet can be considered as the most adjustable component. 
There is an existent knowledge gap on the efficacy 
of dietary factors on HUA.[8] Gout is also associated 
with metabolic syndrome and research has shown that 
dietary modifications have a better impact on metabolic 
syndrome associated with gout when compared to urate-
lowering therapy.[3] Intake of purine-rich food, alcohol 
(beer, other types of hard liquor) and excessive fructose 
have proven to worsen the onset of gout flares and risk 
whereas consumption of Vitamin C, cherry extract, dairy 
containing food, tea/coffee have shown improvement in 
SUA.[9]

Methods

We conducted a thorough literature review using 
available resources such as PubMed, ScienceDirect, 
Google Scholar and Cochrane databases for identifying 
relevant literature pertaining to the study. Keywords 

DOI Number: 10.37506/ijfmt.v15i3.15263
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such as “gout”, “diet”, “Vitamin C”, “Tea and coffee”, 
“Dairy products”, “Alternative therapy” were used along 
with MeSH headings to enhance the search process. 
Studies which were in languages other than English 
were excluded. Case reports, case series or conference 
proceedings were also excluded.

Effect of various dietary supplements on gout:

Vitamin C

Vitamin C is presumed to possess an uricosuric 
effect thereby resulting in lower uric acid levels. It is 
hypothesized that ascorbic acid may also inhibit the 
production or synthesis of uric acid. However, previously 
conducted research studies have had a small sample size, 
limited duration and utilized a singular large dose of 
vitamin C (>500 mg/day). Therefore, confirming a dose-
response relationship between Vitamin C and SUA has 
proven difficult.[10,11] Contrasting results were observed 
in a study conducted by Stamp et al wherein vitamin 
C did not have a significant impact on the SUA levels 
when compared Allopurinol.[12]

Cherries

The cognizance of cherries as a beneficial therapeutic 
alternative has been well established in studies dating 
back to the 1950s. Studies have reported that intake 
of cherry juice extract for a duration of more than 4 
months alleviates gout attacks. This could be attributed 
to anti-inflammatory mechanisms such as inhibition of 
Interleukin 1-β secretion.[13] Cherries contain a plethora 
of nutrients such as anti-oxidants like anthocyanins, 
quercetin as well as vitamins E,C and A thus contributing 
its anti-inflammatory effects.[14] 

A study conducted by Zhang Y et al. reported that 
combined treatment of allopurinol and cherry extract 
in 633 patients when compared with exposure to either 
of the therapies reduced the risk of acute gout flares 
by a whopping 75%.[15] Another placebo-controlled, 
crossover study conducted on obese patients noted 
that 100% Tart Cherry Juice (TCJ) reduced SUA 
concentration by 19.2%.[16] Contradictory results were 
published in a study by Stamp et al. wherein TCJ had no 
substantial effect on lowering SUA and urate excretion 
or regularity of goute flares (p = 0.76). However, no 
study has been able to ascertain the exact dose of cherry 

tart required to produce its anti-inflammatory effect on 
acute attacks.[17]

Coffee

Coffee is one of the most well-liked and prominently 
consumed beverage and contains an abundant amount of 
antioxidants, caffeine, carbohydrates, lipids, alkaloids 
and kahweol.[18,19] Due to complex physiological 
mechanisms of caffeine pertaining to insulin sensitivity 
which leads to increased SUA levels on acute intake, long 
term prospective studies are required to comprehend the 
exact mechanism of coffee. A prospective study which 
analyzed the effects of coffee on gout in men reported that 
long term coffee consumption may reduce the risk of gout 
in men. However, effect of coffee in SUA in women was 
not assessed in this study.[20] Post menopausal women 
have accounted for high SUA levels when compared 
to premenopausal women which signifies that estrogen 
may have a protective role against gout.[21] Two studies 
conducted on women showed an inverse association 
between caffeine consumption and development of 
gout.[22,23] However, methods of brewing, addition of 
sweeteners, type of coffee, size of cup, number of cups 
consumed daily may act as confounding factors.[21]

Tea

Tea is a widely consumed beverage especially in 
the Eastern European and Asian countries. Specfically, 
green tea is known for its anti-oxidant properties and is 
highly consumed by Japanese people. One of the main 
anti-oxidants found in green tea are catechins, primarily 
Epigallocatechin (EGCG). The proposed mechanisms 
for green tea action are inhibition of xanthine oxidase, 
free-radical scavenging, peroxidation of antilipids. A 
study conducted by Jatuworapruk revealed that green 
tea reduced uric acid clearance and SUA significantly. 
[24-25] Animal studies have also found that polyphenols 
present in green tea significantly abated SUA levels 
in hyperuricemic mice.[26] Black tea is consumed 
extensively in the Indian subcontinent.[25] Quercetin 
is a flavonoid present in black tea which potentially 
contributes to the anti-oxidant and urate lowering effect, 
according to a double-blinded study conducted on pre-
hyperuricemic men.[27]
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Dairy products:

Several long-term, prospective studies have 
established that there an inverse relationship between 
dairy product intake and development of gout. In the 
Third National Health and Nutrition Examination 
Survey, it was reported that yogurt was associated with 
lower SUA levels when compared to cheese. [28,29] A 
3-month randomized study conducted in New Zealand 
found that consumption of skimmed milk powder 
enriched with glycomacropeptide (GMP) and G600 
milk fat extract may reduce flares of gout attacks. The 
anti-inflammatory response produced by milk may have 
an effect on the inflammation produced by monosodium 
urate crystals in the joint.[30]

Turmeric/Curcumin:

Curcumin is the active ingredient present in Indian 
spice turmeric (Curcuma longa). This spice is widely 
used in South Asian cuisine in order to enhance the 
aesthetic and flavour profiles of food. Curcumin is 
associated with several healing properties such as anti-
inflammatory, anti-depressant, anti-oxidant, cardio-
protective, anti-arthritic and lipid as well as insulin 
sensitivity improving effects.[31,32] Three studies have 
reported that curcumin has the potential to reduce SUA 
levels. However, only one study has exclusively studied 
this effect on patients with hyperuricemia but they did 
not recruit patients with gout as it would be unethical 
to subject one half of the study population to a placebo 
group. This study conducted concluded that there 
was no significant reduction of SUA across both the 
experimental groups.[31,33,34]

Omega-3 fatty acids

Omega-3 polyunsaturated fatty acids 
(PUFAs) namely eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA) are thought to possess 
anti-inflammatory properties. Salmon, mackerel 
and tuna are rich sources of both EPA and DHA. 
Contrastingly, omega-6 PUFAs like linoleic acid and 
arachidonic acid which are attained from animal sources 
and vegetable oils are thought to contain higher pro-
inflammatory effects due to leukotrienes, thromboxanes 
and prostaglandins. A study reported that consumption 
of fish containing omega-3 PUFA was associated with a 
lower propensity of recurrent gout flares.[35,36] The exact 

mechanism is elucidated to be as follows: inhibition 
of caspase-1 activation, IL-1β secretion, inhibition of 
NLRP3 inflammasome activation and chemotaxis.[37]

Other therapies which show promise in treating 
gout, but require further research include guava leaves, 
red ginger and cocoa.[38,39] 

Conclusion

Dietary modifications are the primary and necessary 
lifestyle change which can help patients reduce gout 
flares and attacks. In this short review, we aimed to 
describe some of the dietary options available for 
patients with gout although there are a multitude of 
several other non-pharmacological and pharmacological 
active ingredients under research for the prevention and 
treatment of gout. Studies shown that Vitamin C, coffee, 
tea, cherries, turmeric and many other supplements 
which may have a significant role in the management 
of gout along with the pharmacological treatment, hence 
studies are suggested to conduct on dietary intervention 
for the prevention and management of hyperuricemia
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Abstract

Introduction: There are quite a number of foetal deaths occurring in the developing country like India due 
to low socio economic status, illiteracy, ignorance, lack of interest, concealment of the birth, having female 
child etc. This is despite the fact that these occurrences are a world- wide phenomenon and by definition 
involve criminal law concerns such as illegal abortion, concealment of birth, murder, or neonaticide and 
abandonment of babies. This study is to make comprehensive and analytical study of various medico legal 
aspects of foetal and infant deaths in and around Guntur district during the period of 2013-2015.

Materials and Methods: This is a three year retrospective study of autopsies done on the foetus and 
infants at the Department of Forensic Medicine, GMC/GGH Mortuary, Guntur from 2013 to 2015. Inquest 
and autopsy findings are analyzed to evaluate demographic profile and various socio-economic factors 
contributing to the foetal deaths, the pattern of injuries, manner & cause of death of the foetuses, neonates 
and infants. 

Observations and Conclusion: Total number of cases of foetal autopsy amounts to around 1.2 % of total 
autopsy during the study period but in the study, relatively large number i.e., 50% of cases of abortuses, 
foetuses and newborns indicated that the manner had been homicidal or death by abandonment. Female 
foetal autopsies amounted to about 52% of total foetal autopsies and homicidal male foetal deaths are 56% 
of total homicidal foetal deaths. This study is helpful to the investigating authorities to identify such cases 
for further investigation of the cases.

Key words: Illegal abortion, Foetal Deaths, Neonaticides, Infant homicides.

Introduction

There are quite a number of foetal deaths incidents 
occurring in developing country like India due to 
low socio economic status, illiteracy, ignorance, 
concealment of the birth, having female child etc. This is 
despite the fact that these occurrences are a world- wide 
phenomenon and by definition involve criminal law 
concerns such as illegal abortion, murder or neonaticide 
and abandonment of babies, depending on the country 
concerned. The present work contributes to current 

literature and provides a retrospective case audit for the 
period 2013-2015 pertaining to all abandoned newborns 
and fetuses examined in Government General Hospital 
mortuary, Guntur.

In India, if the body of a fetus or newborn is found 
abandoned, the police open a docket to investigate the 
case and the body will be taken to the mortuary for 
medico-legal post mortem examination. It is imperative 
to determine whether or not the infant had lived 
substantially after birth/separation from the woman 
concerned. Infants who have lived after birth are legal 
subjects in India and as such they are afforded legal 
rights and the laws full protection. Consequently their 
death should be managed under the umbrella of the 
common law i.e., the crime of murder.

The investigation of these cases includes 
full assessment of anthropological parameters. 
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The gestational age is determined with the use of 
anthropometric parameters, published percentile 
charts, autopsy findings including ossification centers 
and radiological examination as well as histological 
examination. 

Abandoned bodies are often found in varying stages 
of decomposition having been subjected to post mortem 
trauma or predation making reliable interpretation of 
trauma difficult. The validity of and benefit obtained 
from ancillary investigations (radiology, histology, etc.) 
to more accurately determine the gestational age and/or 
the exact anatomical cause for the early pregnancy loss 
or intra-uterine death is debatable and accordingly are 
seldom performed in India. 

Material & Methods

Present study is a retrospective observational 
autopsy based study of autopsies done on all fetuses, 
neonates and infants at the Department of Forensic 
Medicine, GMC/GGH Mortuary, Guntur from 2013 
to 2015 i.e., for a period of 3 years after the ethical 
committee approval. The GGH Mortuary register is used 
to identify cases and retrieve specific research data. In 
addition, individual case files are examined in order to 
obtain detailed data. The data obtained is then recorded 
onto master sheet to allow for collation and analysis. 

All the data related to the fetuses and infants are 
analyzed, paying particular attention to demographics, 
gestational age and medico-legal perspectives in order 
to evaluate the cause and manner of death. 

Method of Collection of Data:- A standard 
proforma is used to collect information viz, history from 
police, external appearance of the body, age, sex and 
injuries. Materials used are Inquest reports, inpatient 
case sheets, police records, records from hospital, 
post-mortem reports & information collected from the 
investigation officer and blood relatives. The results are 
shown in various tables and discussed.

Results & Discussion

During the year 2013, out of 1506 cases, 13 cases 
reported are those of fetal & infant deaths, in the year 
2014 out of 1545 cases, 25 cases are reported and in 
2015 out of 1025 autopsies, 12 cases are reported which 
constituted 0.86%, 1.61% and 1.17% of total autopsies 

respectively. 

During the year 2013, out of 13 infant deaths, male 
and female ratio is 8 (61.5%) & 5 (31.5%), year 2014, 
out of 25 infant deaths, male and female ratio is 11 
(44%) & 14 (56%), year 2015 out of 12 infant deaths, 
male and female ration is 5 (41.6%) & 7 (58.4%). This 
shows neonatal & infant deaths are far more in females 
when compared to males, except for the year 2013. 

Of the total 50 cases, the age wise distribution is, 3 
cases below 5 months of intra uterine gestational age with 
male to female ratio of 2 : 1, 3 cases below 6 months of 
intra uterine gestational age with male to female ratio of 
1 : 2, 4 cases below 7 months of intra uterine gestational 
age with male to female ratio of 2 : 2, 5 cases below 
8 months of intra uterine gestational age with male to 
female ratio of 3 : 2. Out of 21 total neonates, 16 are in 
early neonatal period (1-7 days after birth) with male & 
female ratio of 7:9. 5 neonates are in late neonatal period 
(7-28days after birth) with male & female distribution of 
2:3. 14 post neonatal infants have equal male & female 
sex distribution. It shows that more deaths are happening 
in early neonatal period. The results are consistent with 
those of Pattinson study 16

Based on history of all the total foetal autopsies, the 
distribution of place of finding the bodies of the foetuses 
are hospital deaths 56%, drainage canal in 16% cases, 
municipality dustbin in 12% , roadside bushes 10% and 
railway platform in 4% of total cases. 56% of the cases 
were abandoned by parents at hospital, probably as the 
child was dead. In 44% of cases the birth was concealed 
illegally by disposing the baby in drainage canals, 
dustbins, railway premises and bushes. Such babies 
probably could be unwanted ones, born to unmarried 
women, delivered as stillborn or dead born or criminally 
aborted. These findings were consistent with those of 
Herman-Giddens & Mary D Overpeck6.

After analyzing the inquest, the following sections 
of Indian Penal Code & Criminal Procedure Code, under 
which these medico legal cases of fetal & infant deaths 
were registered was 174 Cr.P.C in 28%, 318 IPC in 26%, 
317 IPC in 16%, 302 IPC in 16%, 376 IPC in 6%, 498-A 
IPC in 4% and 304(A) IPC & 316 IPC in 2% cases each.

The study revealed the manner of death in most of 
the cases (50%) is neonaticide, followed by natural death 
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in 36%, accidental fall from cradle in 8% and accidental 
aspiration, accidental poisoning & electrocution in 
2% cases each. These results are consistent with those 
of Herman-Giddens, Schulte 20, Anne Tursz & Jon M 
Cook, Ruth A. Brenner, Du Toit-Prinsloo and Benitez- 
Borrego study.6

As per the study, the cause of death in majority of 
the cases is Asphyxia (26%), followed by prematurity 
(24%), head injury (14%), sepsis (14%), abortion (10%), 
poisoning (4%) and seizures, burns, electrocution & 
protein energy malnutrition in 2% cases each. These 
results are consistent with Herman-Giddens, Schulte20 
and Pattinson16. 

Table 1: Age incidence 

Age Male (24) % Female (26) % Total %

Intra uterine gestational age of 5 months 2 4% 1 2% 3(6%)

Intra uterine gestational age of 6 months 1 2% 2 4% 3(6%)

Intra uterine gestational age of 7 months 2 4% 2 4% 4(8%)

Intra uterine gestational age of 8 months 3 6% 2 4% 5(10%)

Intra uterine gestational age of 9 months 0 0% 0 0% 0(0%)

1-7 days (Early neonatal period) 7 14% 9 18% 16(32%)

28 days (Late neonatal period) 2 4% 3 6% 5(10%)

2-12 months (Infancy) 7 14% 7 14% 14(28%)

Table 2: Place of death of neonates & infants

Place of death No. Of cases %

Hospital 28 56%

Railway track/platform 2 4%

Bus station 1 2%

Drainage/ pond 8 16%

Municipality dustbin 6 12%

Roadside bushes 5 10%

Table 3: Manner of death

Manner of death  No. Of cases Male Female

Natural 18(36%) 7(14%) 11(22%)

Accidental fall from cradle 4(8%) 1(2%) 3(6%)

Neonaticide 25(50%) 14(28%) 11(22%)

Electrocution 1(2%) 1(2%) 0(0%)

Accidental aspiration 1(2%) 1(2%) 0(0%)

Accidental poisoning 1(2%) 0(0%) 1(2%)
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Table 4: Type of abortion 

Type of abortion No. Of cases Male Female

Criminal 3 (33.3%) 2 (22.2%) 1 (11.1%)

Spontaneous 5 (55.5%) 3 (33.3%) 2 (22.2%)

Traumatic 1 (11.1%) 0 (0%) 1 (11.1%)

Table 5: Child abuse

Child abuse No. Of cases %

Present 5 10%

Absent 7 14%

May be present 8 16%

Not known 16 32%

Not applicable (NA) 14 28%

 

Picture1: Bluish contusions over cheeks of 10 months old boy, a case of child abuse 
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Picture2: Head injury of a live born female child, a case of female feticide

Total no. of infanticides was 25 among 50 
constituting 50%. Of these male infanticides constitute 
56% & female 44%. These results are consistent with 
those of Suzanne P Starling (24).

Statistics of stillbirths, live births, IUDs (intra 
uterine deaths) & criminal abortions are 8%, 66%, 22% 
& 4% respectively. 

As per the study based on inquest and history, 
the maternal age of the majority (54%) of succumbed 
neonates & infants is not known. It is between 19-25 
years in 28%, >25 years in 8%, 16 years & 17 years each 
in 4% and 18 years in 2%. In the majority of cases i.e., 
54% of cases the maternal age is not known as most of 
the cases were abandoned foetuses.

Total of 9 abortions were recorded. Based on the 
gestational period at the time of abortion, the majority of 
abortions were III trimester abortions (55.5%) followed 
by II trimester abortions (44.5%). I trimester abortions 
were nil. Among them all, majority were spontaneous 
abortions (55.5%). 33.3% were criminal abortions & 
11.1% were traumatic abortions.

The study had shown the child abuse was obvious in 
10% cases. Child abuse was absent in 14% cases, may 

be present in 16% cases and not known in 32% cases. 
Child abuse was not applicable in 28% of fetal cases.          

Conclusion

India manifests a socio-economic dichotomy that 
shows features of both a developed and developing 
country. There exists no nationally accepted infant death 
investigation protocol in India. As a result of this, areas 
exist, where the lack of resources and expertise prevents 
the implementation of a highly standardized protocol 
for the investigation of infant deaths. Efforts should be 
made to educate the young mothers regarding pre natal, 
post natal care and proper nutrition. Early recognition 
of psychotic illness in mother and post natal counseling, 
strengthening of the Maternal & Child Health Programs 
should be done. Educating the population regarding 
family planning methods and improving moral thinking 
in young unmarried girls to avoid unwanted pregnancies 
and thereby reducing abandonment & concealed birth 
cases. Education regarding Family Planning & Pre natal 
sex determinations tests, which are the reason for female 
feticides have to be strictly shunned.

Ethical Clearance: Ethical committee Guntur 
Medical College, Guntur . 
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Abstract

Growth is a gradual process and continuously brings about changes in human body and so do the hormones. 
There are two hormones produced by the gland in females which govern all the functions and regulate the 
entire process in all stages of life. Inspite of being just two in number i.e. estrogen and progesterone carry 
out numerous functions and these functions are of varying complexity. The changes brought about by female 
sex hormones also are of varying nature in different stages of life, be it early teenage or early fifties. Of these 
vast changes taking place in a female body in a life time several of them remain unnoticed.

Because of rising awareness with changing trends in dentistry, we as Periodontists are trying to highlight 
phases of female reproductive cycle from puberty through menopause and some of the changes brought 
about by female sex hormones and their effect on the periodontium and management in different stages of 
life through our review article.

Keywords:- Periodontium, Female Sex Hormones, Puberty, Pregnancy, Oral Contraceptive, Menopause. 

Introduction

The endocrine glands have a reservoir of chemical 
signals that flow into the fluid which is present outside 
the cell. These chemical signals, which are also called 
hormones, are distributed to each cell in the body via 
fluid medium called blood. Effect of internal secretion of 
the body namely hormones exert significant influence in 
proper functioning of the body throughout the life. 

The importance of hormones for the control of body 
temperature and clotting of blood of the human body is 
underlined by the fact that these chemical messengers 
affect each tissue in the body, which also include the 
periodontium during the life of the individual. Effects 

by the activity of hormone depict changes those are 
related to physiology or pathology in almost every tissue 
that belongs to and that which is already there in the 
body. The equilibrium that belongs to the periodontium 
involves several relations which are of the multifactorial 
nature, where the glands produce endocrine secretions 
that help in controlling bodily metabolic activity.

The hormones put a substantial amount of impact in 
physiology of the body throughout the lifetime. Men and 
women both tend to experience the changes at certain 
point of times in their lives. Women particularly tend to 
experience variation in the hormonal activity under both 
the physiological and non-physiological conditions, like 
hormonal therapy and the use of oral contraceptives. 
Such kind of difference notably alters the healthy state 
of a woman. (1)

Fluctuating levels of sex hormones during different 
stages of life i.e, puberty, menses, pregnancy and 
menopause in the life of a woman have direct and 
indirect results on health of the oral cavity and that 
they also control their vulnerability to disease of the 
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periodontium. (2)

The process of puberty leads to sexual maturation 
and that makes a person to be able to reproduce (3,4) and 
it brings about variations in appearance of the physique 
and behaviour (5-7) which is a direct consequence of 
increase of sex hormones, so here we narrow down our 
discussion to the specific hormones (e.g:- estradiol and 
progesterone) and their effects on periodontium for the 
purpose of this review. 

At the time of puberty, when there are physical 
changes visible in women as it happens through the 
manufacturing of sex hormones in the body namely the 
estrogen and progesterone. This begins when there is 
secretion of gonadotropin hormones from the anterior 
pituitary which results in the ovaries to begin the cyclical 
production and secretion of the female sex hormones.
(8) Although estrogens are mainly responsible for the 
changes related to blood circulation those have been 
reported in tissues which are related to reproduction, 
such as uterus, old studies related to periodontology in 
the past have suggested that increase in permeability of 
the vessels in the circulatory system of the gingiva was 
necessarily the consequence of progesterone.

Estrogen leads to many of the developments that are 
related with development and are observed in females 
at the time of puberty which is during early teenage and 
progesterone work in synergism with estrogen in order 
to control the menstrual cycle and inhibits follitropin 
secretion by the anterior pituitary gland. Additionally, 
progesterone effects are seen in both progestational 
changes those take place in the endometrium and cyclical 
changes in the cervix and vagina.(9-14)

Demonstrations in the past have shown that there 
are sites in the oral cavity which receive the results 
because of estrogen and progesterone, and it provides 
proof that this tissue can be a target organ for sex 
hormones. They significantly affect the periodontium, 
including maturation of gingival epithelium, osteoblastic 
differentiation of periodontal ligament cells and bone 
formation. In this review article, we will be discussing 
about the results of female sex hormones seen in the 
periodontium during various stages in the lifetime. 

RELATION BETWEEN SEX HORMONES AND 
CELLS THOSE BELONG TO THE PERIODONTIUM:-

From the old studies, is known that, estrogens and 
progestins affect several types of cells in the oral cavity, 
and there are reports that dealt with the action of the sex 
steroid hormone stating that the focus was primarily on 
two cells, bearing the names: the keratinocyte and the 
fibroblast. The extracellular matrix of the periodontium 
is a complex combination in the form of a patchwork 
which consists of these cells and is spread among 
varying molecules those which are of the large size. (15)

PERIODONTIUM AS THE TARGET TISSUE 
FOR FEMALE SEX HORMONES

Tissue specificity of localization:- 

Receptors of the sex hormones are not universally 
present but are found in high concentrations in hormone-
sensitive tissues, which are known as target tissues. The 
studies done in the late 20th century(16) have found that 
oestrogen and progestins preferentially present in a 
small area and were remaining in periodontal tissues, 

which were determined by the expression of specific 
steroid hormone receptors. Although the research done 
so far has put forth the suggestion that every tissue of the 
periodontium is regulated by estrogens and progestins, 
the gingivae has been thoroughly examined to study and 
it is seen that it is actually responsive to sex hormones.
(17-19) 

EFFECT ON VARIOUS HORMONAL 
CONDITIONS:-

V. PUBERTY:-

At the time of development when a child reaches the 
stage of puberty, the formation of sex hormones rises to 
an extent that remains comparatively stable throughout 
the normal period of reproduction in the life of women. 
Consequently, pubescent women begin to experience 
the menstrual cycle. The data which has been obtained 
by the study with assessment and analysis done in a 
given population from have shown that inflammation 
of gingivae in children is a universal condition. It was 
hypothesized that there is incidence and severity of 
gingival inflammation in children is influenced by the 
amount of plaque, dental caries and habit of breathing 
from the mouth, crowding of the teeth, eruption of tooth. 
Malnutrition may be a cause.  In a study done by Sutcliffe 
(20) et al, the researchers conducted an examination on 
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127 children who were of school going age in a long-
term study that was carried out and continued for 6 years 
and discovered that a sudden and gradual rise in the 
occurrence of inflammation of gingiva without a change 
in level of plaque. The results obtained showed that the 
average age at which the girls and boys reached their 
maximum levels of inflammation in gingiva experience 
was approximated at the age of 12 years and 10 months 
and 13 years and 7 months, respectively. 

Generally, when the microbial profile below the 
gingivae of children in their years of puberty is examined 
in relation to status of the health of the periodontium in 
both cross-sectional and long term studies, subjects with 
gingivitis appear to have a significantly different flora 
than predominantly in individuals who are healthy.(21,22)

Research was conducted in order to find the result 
of pubertal hormones on the changes related to micro-
organisms found in the sulcus of gingivae and they can 
be broadly be divided into two categories:-

A) Investigations that examined the compositional 
changes those took place in the subgingival microbiome 
at three stages namely- before, during and after puberty 
and 

b) Investigations those were examining the 
prevalence and abundance of “black-pigmented 
Bacteroides’ before, during and after puberty.

There are five stages of puberty in this classification 
system, ranging from stage-1 (pre-pubertal) to stage-5 
(mature adult). The presence of levels of hormones 
does vary with significance in between any two stages, 
therefore it becomes necessary to assess according to the 
Tanner stage of puberty in order to understand the co-
relation between hormones and gingival changes. 

Factors affecting the Tanner staging can be 
enumerated as:- 

v. Differences due to ethnicity in the structure of 
the body

a. Obesity and 

b. Body Mass Index

Management:- During pubertal stage of life, 
educating the parent or caregiver in order to achieve 

oral hygiene in children is part of successful periodontal 
therapy. Preventive care which includes a vigorous 
program for reinforcement of hygiene measures in the 
oral cavity in order to reinforce and accomplish is also 
important.  

B. MENSTRUAL CYCLE:-

Menses is the most visible sign of all the eventual 
changes that take place and are inborn in the female 
reproductive system. The menstrual cycle can largely be 
split into two broad phases i.e; the follicular phase and 
the luteal phase. In the beginning of this process, the first 
or the follicular phase starts with the 1st day of the cycle, 
which is also known as the 1st day of menses, and this 
usually comes to an end for 10-14 days till the ovulation 
is taking place. The first (follicular phase) is committed 
to the election of a follicle that is dominant and is 
marked by rise in follicle-stimulating hormone levels 
which is in response to loss of the negative feedback 
as the amount of estrogen fall with regression of the 
corpus luteum from the previous cycle. As the amount of 
follicle-stimulating hormone regularly rise, a dominant 
follicle emerges at this point of time and the secretion 
of estrogen begins.(23) The rise in level of estrogen 
also leads to an induction of both follicle-stimulating 
hormone and luteinizing hormone receptors which is 
present on the granulosa cells.(24) Here, the dominating 
follicle initiates the secretion of estrogen and eventually 
leads to rise in estrogen levels over the course of the 
follicular phase. Initially, the estrogen levels result in 
a negative feedback on luteinizing hormone secretion 
from the hypothalamus. However, a unique event that 
occurs in the mid-cycle is when the negative feedback 
by estrogen changes into positive feedback as the 
exponentially increasing levels of estrogen trigger the 
luteinizing hormone surge, approximately 10–12 hours 
later (25). At the time of ovulation, the oocyte is released 
from the follicle that is ruptured and it completes its first 
meiotic division. The luteal phase starts, after ovulation. 
The follicle which is dominant in nature becomes the 
corpus luteum and fabricates progesterone in a pulsatile 
manner, in response to luteinizing hormone (26). The rise 
in measures of progesterone ultimately leads to inhibition 
of luteinizing hormone secretion later in the cycle (27). If 
the ovulation results in a fertilized oocyte, the embryo 
will implant in the endometrium and produce human 
chorionic gonadotropin, which continues to support the 
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corpus luteum and its production of progesterone (28). If 
there is absence of fertilized oocyte, there is degeneration 
of corpus luteum. Degeneration of corpus luteum is not 
clearly understood, but the process is probably carried 
out by proteolytic enzymes (29). With the degeneration of 
corpus luteum, the levels of estrogen and progesterone 
begin to fall. The drop in the level of estrogen and 
progesterone leads to menses, and ultimately to the 
increased production of follicle-stimulating hormone as 
the process begins again. Generally, the periodontium 

does not show very specific clinical changes that occur 
during the menstrual cycle.

During the menstrual cycle, there is presence of 
slight rise in the level of inflammation of the gingivae 
that has come into notice while performing clinical 
research studies. The ulcerations of the oral mucosa, 
vesicular lesions and bleeding have been described that 
they are present in a very small percentage of women 
during ovulation or several days prior to menstruation.                                                                                                                                   

Table no.1:-Summarizing the events of the menstrual cycle in the tabular form according to the phases.

Phases Description

1) Menstruation:- The thickened uterine lining falls away, so that  the body can start preparing a new one. 

2)
Follicular:- Hormones prompt the creation of follicles on the ovaries. Usually just one follicle matures into an 

egg.

3) Ovulation:- The mature egg is released from the follicle and is ready to be fertilized.

4)
Luteal:- If there is no fertilized egg, the female body will prepare to shed the thickened lining, and the cycle will 

begin again with menstruation.

C.  PREGNANCY:-

Female body is exposed to substantial amount of 
fluctuations of hormonal activity, especially at the time 
of pregnancy. The most note-worthy change of hormonal 
activity at the time of pregnancy is because of the rise 
in production of sex steroid levels that begin before 
fertilization, continue once implantation of the embryo 
takes place and there is maintenance process taking until 
delivery of the infant. Here, the prominent rise in plasma 
hormone levels over a span of several months has a 
dramatic effect on the periodontium throughout the entire 
pregnancy. It is also seen that the most notable hormonal 
change that takes place at the time of pregnancy is the 
increase in production of estrogens and progesterone 
which would level off approximately one month prior 
to the delivery of the baby. A rise in prevalence and 
severity of inflammation in the gingivae were reported 
in the women who were pregnant in studies done earlier 
by Loe H et al in 1963. Although the hormones are 
likely to play an important role in the development of 
pyogenic granuloma, the reason is still not known and 
understood by the people who are still trying to explore. 

In one of the studies conducted by Loe and Silness, the 
researchers used a cross-sectional study to examine 121 
pregnant and 61 women post the delivery for changes 
in the inflammation in the gingivae. It was seen and 
note was made about the fact that during pregnancy, 
all women showed inflammation in the gingivae when 
compared with postpartum (post-delivery) controls. 
The prevalence and severity of inflammation in the 
gingiva were significantly higher in the pregnant v/s 
the post-delivery patients, even though the plaque 
scores remained similar between the two groups under 
comparison. Despite the findings from epidemiological 
studies on pregnancy and tooth loss, there is abundant 
data and a widespread consensus that the severity 
and extent of inflammation in the gingiva increases at 
the time of pregnancy. Additionally, an experimental 
gingivitis study was conducted at the time of pregnancy 
and at 6 months post the delivery of the infant showed 
that there was more gingival inflammation during 
pregnancy despite no significant differences in scores 
of plaque. Modest rise in inflammation of the gingiva 
are observed in women who are not pregnant and are 
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undergoing estrogen ⁄ progesterone fluctuations that are 
associated with the menstrual cycle.

Cross-sectional studies have shown that every 
woman who developed gingivitis between all the months 
especially during 3rd–8th month of their pregnancy, with 
a gradual reduction post-partum. In some of the cases, the 
inflammation in the gingiva is of the severe nature and 
may be accompanied by tenderness and profuse bleeding 
from the gingiva. Long term studies conducted so far 
have demonstrated that, during pregnancy, there is an 
increase in the probing depth as the inflammation in the 
gingiva rises. The increase in depth by probing has been 
attributed to movement of the margin of the gingiva in a 
direction that is towards the crown because of swelling 
which is induced by inflammation in the gingiva. Most 
of the authors have reported that there is usually no 
permanent loss of clinical attachment. However, in 
some individuals, especially those who have chronic 
periodontitis prior to becoming pregnant, progression of 
periodontitis can and does occur. And indeed, there are 
so many changes taking place during pregnancy in the 
interactions of the periodontal microbiota with the host 
that may be conducive to damage of the periodontium.

Nevertheless, with the use of DNA probes, it has 
been shown that pregnant and parous women harbor a 
diverse array of pathogens which have the potential to 
cause periodontal damage (i.e. periodontitis). Pregnant 
and parous individuals often harbor several types of 
spirochetes at subgingival sites, including Treponema 
denticola as well as numerous gram-positive and gram-
negative putative periodontal pathogens. Among the 
prominent gram-positive bacteria in this group are 
“Streptococcus intermedius, Parvimonas micra (formerly 
Micromonas micros and Peptostreptococcus micros), 
Peptostreptococcus anaerobius, Staphylococcus aureus 
and Actinomyces odontolyticum. Frequently detected 
gram-negative organisms include Porphyromonas 
gingivaelis, Tannerella forsythia, C. rectus, P. 
intermedia, Prevotella nigrescens, Fusobacterium 
nucleatum, Eikenella corrodens, Selenomonas noxia, 
Entercococcus faecalis, Pseudomonas aeruginosa, 
Haemophilus influenzae and Aggregatibacter 
actinomycetemcomitans”. 

Result of infections of periodontium on pregnancy

Several previous studies related to epidemiology 

in the past, positively have shown that there is a note-
worthy relation that can be expressed in numbers between 
infections of the periodontium and adverse results of 
pregnancy. In contrast, other investigators could not 
find any remarkable relationship between outcomes of 
pregnancy and diseases of the periodontium. Systematic 
reviews on this topic have also shown that there is 
moderate overall association between infections of the 
periodontal cells and adverse results of pregnancy.

Some variables of the study that diminish the 
difference between the disease of the periodontium 
and pregnancy result associations are the differences 
in the definitions which were used for adverse results 
of pregnancy. In most of the studies, the investigators 
defined pre-term birth as a pregnancy of < 37 weeks 
and a low birth weight of < 2500 g. However, the other 
results those have been used include low-birth-weight 
babies, pre-term low–birth-weight babies, pre-term birth 
< 35 weeks, spontaneous pre-term birth < 32 weeks, 
small-for-gestational-age babies, and pre-eclampsia. 
An even more important source of variation found in 
these studies is that the definition which is used by the 
investigator is different from one another and most of the 
studies have used assessments of historical periodontal 
damage such as probing depth or clinical attachment 
loss, or an epidemiological index such as the Community 
Periodontal Index of Treatment Needs. Unfortunately, 
none of those assessment methods were designed in a 
way that could measure the infectious ⁄ inflammatory 
burden associated with infections of the periodontium. 
(30)

C. ORAL CONTRACEPTIVES:-

The earliest noted introduction of the oral 
contraceptives was in the 6th decade of the 20th century 
and their use was once associated with inflammation and 
enlargement of gingivae because of the higher dosages 
available then. At present, the oral contraceptives are 
one of the most widely utilized classes of drugs, as it has 
been estimated that millions of women all over the world 
are using it. Currently available oral contraceptives are 
extremely effective when used correctly. It has been 
estimated that over a 100 million women all over the 
world are using these medications. The two possible 
factors that influence the results of oral contraceptives 
on conditions of the periodontium include the hormonal 
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dosage and the total time for which it was consumed. 
A regular exposure towards oral contraceptives for a 
long period of time showed that there was higher risk 
that led to the developing and progressing of periodontal 
disease because of more production of pro-inflammatory 
cytokines and prostaglandins resulting from increased 
levels of these hormones. As of today, oral contraceptives 
consist of low doses of estrogens (£ 50 lg ⁄ day) and ⁄ or 
progestins (£ 1.5 mg ⁄ day); however, it should be taken 
into account that old formulations of oral contraceptives 
had higher concentrations of sex steroid hormones and 
that early clinical studies examined conditions of gingiva 
in women using these higher doses of estrogens and ⁄ or 
progestins. The reasons for the decrease in inflammation 
of the gingiva from the use of oral contraceptives are 
multifactorial in nature and these studies have been 
extensively compiled for review by Preshaw in 2013 and 
yet a substantial conclusion could not be made as there 
were differences in the methodology and several papers 
which were not in English could not be included.

The use of some anticonvulsant drugs (e.g:- 
phenytoin) immunosuppresants (cyclosporine) and 
calcium channel blockers (eg:-nifedipine) have been co-
related with enlargement in gingiva. The pathogenesis of 
enlargement of gingiva induced by regular consumption 
of drugs still remains unexplained, although multiple 
contributing factors appear to be involved including 
integrins, cytokines and matrix-metalloproteinase.(31)

D. MENOPAUSE:- 

During menopause, there is a reduction in the function 
of the ovary and a notable decrease in the formation and 
secretion of sex hormone. The changes that are seen 
in the gingiva at the time and post menopause slightly 
differ from other phases in the life of a woman. There 
is no internal hormone-induced rise in inflammation or 
the size of gingiva; instead, there is a process where the 
epithelium of the gingiva becomes thin, atropic and it is 
susceptible to the modifications that are inflammatory in 
nature.

When examined clinically, women in the 
postmenopausal stage of their life may show discomfort 
in the oral cavity which is marked by a burning sensation 
or desquamations of the epithelium of the gingiva. The 
question that comes up over here is to whether gingival 
vesiculo-bullous lesions, which develop in women after 

the climacteric, are a manifestation of one of several 
different vesiculo-bullous diseases, this is a variant of 
a single vesicular dermatologic disorder or a distinct 
disease under hormone control. 

In women who have attained menopause, the 
relationship between estrogen and the bone density have 
shown positive findings and that the bone mass from 
edentulous mandibles have shown differences related 
to age and sex. Manifestations of systemic loss of bone 
may be due to the reductions found in the orofacial bone 
mineral density and there is a possibility that it could 
result in the loss of attachment and that of the tooth; 
however, other studies have not been able to find a 
relation. To make sure if there is a causal relationship 
existing between osteopenia and destructive periodontal 
diseases, then more long term studies and investigations 
are required to substantiate the fact.

Menopause is a mechanism in the female body that 
occurs normally in the lives of women as part of aging 
normally. Several women undergo the transition of 
menopause with few or no symptoms at all, while some 
of them may have symptoms which are marked or are 
even leading to disability. 

Menopause as spelt out by “World Health 
Organization and the Stages of Reproductive Aging 
Workshop working group is the permanent cessation 
of menstrual periods that occurs naturally or is induced 
by surgery, chemotherapy or radiation. Natural 
menopause is recognized after 12 consecutive months 
without menstrual periods that are not associated with 
a physiologic (e.g. lactation) or pathologic cause.” 
Menopausal transition often begins with variations in 
length of the menstrual cycle. The changes caused due to 
hormones are seen at the time of transition of menopause 
that can span over several years.

Menopause is the phase of life when there is a 
complete ceasing of the menstrual cycle followed by the 
complete loss of activity of the ovary (32). “The word 
menopause is derived from two Greek words which 
mean men (month) and pausis (cessation)”. The years 
prior to menopause that surround the transition from 
normal menses towards termination of menses are 
termed as perimenopausal transitional years. Typically, 
these years are marked by irregular menstrual cycle. 
Therefore, the following three periods or intervals were 
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defined by experts at the Stages of Reproductive Aging 
Workshop working group in 2001: 

• Reproductive stage: from menarche (the first 
menstrual period) to the beginning of the peri-menopause 
(when the menstrual cycle becomes variable). 

• Menopausal transition: the time of an increase 
in follicle-stimulating hormone and increased variability 
in cycle length, two skipped menstrual cycles with 60 or 
more days of amenorrhea (absence of menstruation), or 
both. The menopausal transition concludes with the final 
menstrual period and the beginning of post menopause. 

• Post menopause: this begins at the time of the 
final menstrual period, although it is not recognized until 
after 12 months of amenorrhea. (33)

On clinical examination of postmenopausal women, 
it may be seen that there is certain discomfort in the 
oral cavity which is marked by a burning sensation or 
desquamations of gingival epithelium.

Manifestations that can be clinically seen during 
and after menopause:-

• Disturbances in menstrual patterns, including 
an ovulation, and reduction in fertility, progressing to 
amenorrhea.

• Health conditions related to estrogen deficiency: 
bone loss, osteoporosis and possibly an increase in 
cardiac morbidity.

PERIODONTAL TELEOLOGY:-

The main aim of reproductive endocrinology moves 
around certain specific molecules that regulate (i.e. 
hormones) and command the process of reproducing 
and also the increase in size, age, progress along with 
regulating the inside temperature of the body and 
other functions, production of energy and utilization 
of sex accessory tissues; yet the effects of these 
hormones are not very clearly visible in tissues, such 
as the periodontium, that have no function related to 
reproduction. Although, in the past sex hormones have 
been linked to pathology that is related to periodontium, 
it would be counterintuitive to believe that these potent 
hormones are purely detrimental to the periodontium. 

Inflammatory processes which are related to sex 

steroid hormones play a very important role in the 
periodontium. Generally, the process of inflammation 
and that related to the functions and activity of cell begins 
in the blood vessels in the tissues around the teeth and is 
a biochemical process and related to the cells that take 
place approximately in the same way, no matter what the 
stimulus is. (34) On injury, there is dilation of vessels of 
the blood and the permeability increases, which results 
in an increase in flow of blood and plasma leakage and 
cells into the extracellular matrix. All the cells and 
platelets carry out their functions with the help of three 
major plasma protein system, namely the complement, 
clotting and the kinin system. The inflammatory process 
destroys and eliminates agents which causes destruction, 
restricts the injurious agents for efficacious removal, 
limits systemic effects of cellular agents, enhances the 
immune response and promotes healing of wound. (34)

Hence, the biological significance of inflammation 
is mainly linked with the body defense caused due to 
injury and infection.

In the periodontium, the results of sex steroid 
hormones are manifested in the endothelium, gingival 
epithelium and connective tissue cells found in the 
gingivae, periodontal ligament, bone and cementum, as 
well as in cells from the immune system. Precisely, during 
the times when there is a possibility of vulnerability of 
the individual, the intensified inflammatory response 
in the periodontium becomes important to protect both 
the local (i.e. periodontal attachment) and systemic 
(i.e. toxic sepsis) environments by the processes like 
destroying, diluting or walling off the organism that has 
invaded. It is only when the response of inflammation 
becomes chronic in nature that increased levels of sex 
steroid hormones may cause harm to the periodontium 
and individual. So, the knowledge that we have gained 
today about certain activities of sex steroid hormones in 
the periodontal ligament, cementum and alveolar bone 
remain limited.

Conclusion

There are numerous mechanisms that are functioning 
simultaneously for any given process and changes taking 
place in the body. And that towards the l960’s, there 
came up a lot of research work related to clinical studies 
which examined the reason of inflammatory changes 
those were induced by the sex steroid hormones and took 
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place in the periodontium. Here, the concepts formulated 
initially were that the hormones that act in the gingivae 
by regulating the cohesion of the blood vessels; however, 
the models which are available today, explain that effects 
induced by hormones in the periodontium depend on the 
level of understanding of the actions and interactions of 
different hormones with immune cells and that of the 
population of cells those reside in a particular tissue. 
The secretion of signals which are soluble and insoluble 
from the cells that are hormone-sensitive determine the 
cellular secretory phenotype as well as the response of 
the periodontium to environmental insults. It has to be 
understood that estrogens and progestins are necessary 
to maintain equilibrium as well as for the inflammatory 
processes throughout the body. In the periodontium, 
the epidemiological, biochemical and immunological 
evidence that has been collected so far has implied that 
the gonadal hormones in the cause of inflammatory 
gingival diseases occur because of the fluctuation of 
levels of steroid that take place during different phases 
of cycle of life.

In future, the research should investigate about the 
relationship of hormones of the gonads, not only with 
the gingival tissues alone but also with other tissues 
like alveolar bone, cementum and periodontal ligament, 
which hold the entire periodontium firmly in place. The 
mechanisms of molecules and genetics are related to 
diseases of periodontium in each stage of a woman’s life. 
Thorough medical history should be taken and made a 
note of, and that should include thoughtful investigation 
needs of the patient and habits. The clinician should 
identify, and modify the periodontal treatment plan 
which is according to the woman’s need that is based 
on the age and phase of her life. Although the sex 
steroid hormones have shown to affect the processes 
related to inflammation in the periodontium, yet there is 
a contradiction which is associated with regulating the 
effects of these hormones on the periodontal tissues. For 
example, estrogens are important in the homeostasis of the 
periodontium at peri-ovulatory concentrations, and when 
the concentrations of estrogens rise during pregnancy, 
the pro-inflammatory responses of periodontal tissues 
may be protective by affecting immune cells (e.g. 
monocytes, macrophages, dendritic cells, T/B cells and 
neutrophils), neo-angiogenesis and cytokine/growth 
factor release by resident cell population. The action 
and interaction of female sex hormones on the immune 

and the resident cells of the periodontium remains to be 
clearly understood in several aspects; nonetheless, it is 
hoped that the studies in the future which are about the 
actions of sex steroid hormones will provide us a better 
understanding related to periodontal endocrinology.
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Abstract

Introduction: Age estimation plays a crucial role in establishing identity of the individual. Root dentin 
translucency (RDT) is one of the stable parameter and is based on the translucent zone present in the root 
due to calcific deposits. 

Aims & Objective: the aim of our study was to estimate age using root dentine translucency length in a 
cluster of Himachal Pradesh (Indian Population) and to derive a population specific formula, also to observe 
the correlation between root dentine translucency and gender.

Materials and Method: A digital calibration of translucency length was calculated in 80 extracted natural 
teeth and was statistically analysed using Pearson’s correlation coefficient and regression model was applied 
to derive the regression equation.

Result: RDT length was positively correlated with chronological age with correlation coefficient r = 0.95, 
population specific regression equation was derivedAge (y) = 18.384 + 6.4654 x RDT and age was estimated 
with a mean absolute error of ±3.4 years.

Discussion & Conclusion: This study reinforced the theory that RDT length is strongly correlated with age, 
a population specific linear regression equation was derived. However there were no significant differences 
for RDT and gender was observed.

Keywords: Age Estimation; Forensic Odontology; Root Dentine Translucency 

Type of article: Original Research

Introduction

Forensic odontology is a branch related to law 
which uses the knowledge from Forensic Medicine 
and Dentistry. Establishing age of an individual 
from human remains plays a crucial role in Forensic 
Odontology. Forensic Dental age estimation is based 
on various physiological changes observed in the 
teeth and it includes radiological [1], morphological [2], 
histological[3] and histo-chemical methods[4]. There are 
often scenarios when teeth remains as the only source of 
evidence, like natural calamities and accidents in such 
cases the histo-morphological traits of teeth plays an 
important role to elucidate the identity of an individual 

as anatomical positioning of the teeth protects it from the 
environmental hazards. 

Root dentine translucency(RDT) is a histological 
phenomenon [3] and considered as the most stable 
parameters among the six given by Gustafson in 
1950[5]. But the mystery of root dentine translucency 
started unwinding in the early 90’s based on the studies 
conducted by Beust (1930) [6] . He found that teeth will 
undergo physiologic hardening based on the deposition 
of calcific deposits in apparently normal teeth and those 
subjected to regressive or pathologic changes,which is 
identified as translucent zone in the histologic section. 
Astudy conducted by Azaz et al in 1977[7]in non-
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functional impacted canines unaffected by the external 
factors, were also having the translucent zone seen in the 
ground sections of the teeth. Bang and Ramm[8] initiated 
a study solely based on the RDT in about 1013 natural 
teeth and had shown promising results. RDT can be 
measured using VernierCaliper and by digital calibration 
using computer assisted software. Digital method is 
more accurate as it is a pre-programmed mechanized 
method for measuring the translucency [9]. 

Aims and Objectives

1. The aim of our study was to estimate age using 
root dentine translucency length in a cluster of Himachal 
Pradesh (Indian Population) and to derive a population 
specific formula. 

2. To observe the correlation between root dentine 
translucency and gender.

Materials and Method

An observational analytical study was conducted 
after obtaining the institutional ethical committee 
approval. The teeth were collected from the patients 
who visited the OPD and the extraction was done for 

obvious therapeutic purpose. We included all the single 
rooted teeth from age range 20-60 and excluded those 
teeth which were having root caries, root resorption and 
developmental anomalies.

The extracted teeth were first washed and then 
disinfected using 2% gluteraldehyde and preserved 
in 10% formalin. Each tooth was stored in separate 
container with proper labelling and were masked before 
handing back to the investigator. The teeth samples 
were coded and divided into four different groups from 
A to D, according to their age group, with 20 samples 
in each group. Teeth were sectioned longitudinally to 
250 micrometre in the buccolingual plane, as close as 
possible to the central axis of the tooth. The thickness 
of the section was measured using a calibrated screw 
gauge (Fig 1). There after the tooth sections were placed 
adjoining to an ABFO no. 2 reference scale on a flat-
bed scanner and scanned under a resolution of 600 dpi. 
The translucency length was then measured using the 
software GNU image manipulation programme (2.10.6) 
[Linux mac OS ,USA] (Fig 2). The data were tabulated 
and statistically analysed. The demographic details of 
the sample collected is shown in (Table I). 

Table I: Showing demographic details

Age Range Male female

20-30 10 11

30-40 11 10

40-50 09 10

50-60 10 09

 

Fig 1 : Armamentarium
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Fig 2: Scanned image of teeth opened in GNU image manipulation software. 
The dentine translucency is measured from both the side of the section from the apex to the Cemento-Enamel junction and 
the average translucency measurement of the tooth was recorded. The portion of tooth apex with cementum overlapping is 

excluded from the measurement (Fig 3). The measurements were repeated in 20 random specimen after a month

 

to check any intra-observer error present. 

Fig3: Scanned section showing translucency length, the average translucency is measured by the formula 
(T1+ T2)/2. 

Statistics 

The data was recorded in the Microsoft Excel 2013 
spread sheet. Descriptive statistics was done to obtain 
the mean, standard deviation and the mean absolute 
error. The correlation between the estimated age and the 
chronological age was obtained by Pearson Correlation 
Coeffi cient (r), which showed the statistical relation 
between two variables in a given set of data. Regression 
analysis was done to obtain the linear regression 
equations, to estimate the relationship between dependent 
variable and one or more independent variable. The 
derived linear regression equation was applied in 20 new 

specimen (10 M & 10 F) to validate the equation. Two 
sample t- test done to check the correlation between root 
dentine translucency and gender.

Results & Observations

The descriptive statistics for mean actual and 
estimated age of the sample, standard deviation and mean 
RDT length is shown in (Table II& III, Graph I). While 
applying the Karl’s Pearson correlation coeffi cient there 
was a strong positive correlation with r= 0.95 (Table 
IV). The regression line shows that the regression model 
fi ts the data trend reasonably well (Graph II) with 91% 
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of total variance (r2 =0.9115).Therewere no statistically 
significant intra-observer differences between the 
paired sets of measurements carried out on the random 
specimens (p=0.995, p < 0.05 is considered significant)

When the Root dentine translucency length was 
taken into consideration, the regression model for 
Himachal Pradesh individuals yielded the following 
linear regression equation.

Age (y) =18.384 + 6.4654 x RDT

The accuracy of estimates were validated with 
a mean absolute error (MAE) of ± 3.40 years from 
the actual / chronological ageand the residual plot of 
MAE against the estimated age showed no obvious 
pattern (Table V, Graph III).Again, gender was less 
significantly correlated with age as p value of 0.83 (p 
< 0.05 is considered significant) was attained in the two 
sample t-test (Table IV, Graph IV)

Table II: Showing the (mean) and (SD) 

Age (mean) SD

Chronological Age 41.06392 Years 12.47

Estimated Age 41.0627 Years 11.91

Age Group RDT-n

50-60 5.42

40-50 4.32

30-40 2.19

20-30 1.09

Table III & Graph I : showing mean RDT 

Table IV
Pearson Correlation 

Coefficient (r)
P value for two sample t test in 

between Gender
P value observed for intra-

observer error

0.95 0.83 0.995

p< 0.05 is considered significant 
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Graph II : Correlation between RDT and Actual age

Graph III : Residual plot showing no obvious pattern

Graph IV : Gender Vs RDT 
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Discussion 

Age estimation is essential in both forensic 
and anthropological sciences. Among the different 
parameters used for estimating dental age, root dentin 
translucency (RDT) is considered as one of the stable 
and reliable parameter not affected by any environmental 
and pathological factor. [10]

Applying the correlation coefficient on the 80 
histological sections of teeth, a strong positive correlation 

was appreciated between the RDT and age. Different 
studies have reported a varying value of correlation 
coefficient [table V]. We observed that, a stronger 
correlation coefficient value will be obtained when the 
sample size is equally distributed among different age 
groups. A simple linear regression equation was obtained 
for estimating age in Himachal Pradesh population and 
was validated with a MAE of ± 3.40 years which is much 
lower than various studies available in the literature. 

Table V : A compilation on review of various Scientific Studies based on Root Dentine 

Translucency in Indian population

SL No. Author YEAR Population
Sample 
size (n)

Method of measuring 
translucency

Correlation with 
the chronological 

age 
(r=)

1
Vimi S , Acharya AB 

et al [11]
2009 karnataka 100 Digital 0.55

2 Acharya AB [12] 2010 Karnataka
81 Manual 0.46

Digital 0.49

3 Singhal A et al [13] 2010 Puducherry 50
Manual 

Sections stained with 
methylene blue

0.81

4
Kattapagari KK et 

al[14]
2014 Andhra Pradesh 50

Manual 
stereomicroscopic 

0.779

7 Sabarad P et al [15] 2014 Karnataka 50
Manual 

stereomicroscopic
0.9745

5 Bommannavar S[16] 2015
Maharashtra 50 Manual 0.713

50 Digital 0.756

6 Chopra V et al [17] 2015 Telengana 200 Digital & manual 0.612

8 Gupta S et al [18] 2017 Lucknow 62 Digital 0.52

9
Nedunchezian K et al 

[19]
2018 Karnataka 70 Manual 0.69

10 Shah JS et al [20] 2020 Ahmedabad 50 Digital 0.93

11 Sujith A et al 2021
Himachal 
Pradesh

80 Digital 0.95
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As Ashith B Acharya[11]is the pioneer to derive 
a population specific formula in the South Indian 
population, we applied the same regression equation 
in our data. However the degree of error was higher (± 

8.07 years) in contradictory to the population specific 
equation derived in our study. This variation may be 
attributed to the distinction in the ethnic group and the 
sample size taken in both studies.(Table VI) 

Table VI : Showing MAE

Age Estimation MAE (Years)

In parent sample n=80
(LRE Derived by Vimi S , Ashith B Acharya)

8.07

In new specimen=20
Derived from our study(LRE)

3.40

Digital method has given a more accurate and 
reproducible result as there was no statistically significant 
intra-observer error and made the data analysis faster 
and easier. A strong positive correlation was observed 
when the measurements were supported by digital 
calibration[12,16,18,20]. The studies aided by dyes[13] and 
stereomicroscope[14,15] also had better correlation when 
compared to manual method alone.

No significant correlation of gender and RDT was 
observed, which was in accordance with the previous 
studies conducted by Bang &Ramm[4] and Gupta S[18] . 
However this differs from Lorentsen and Solheim (1989) 
[21] as they suggested that it is attributed to differences in 
masticatory forces.

Hence we demonstrated digital age estimation 
using RDT and derived regression equation for the 
Himachal Pradesh population, however no significant 
sexual variation was observed in this method. We also 
observed a greater chance of over estimation in the age 
group of 20-30 as the RDT was absent or meagrely 
formed in most of our specimens in this age group.
The proposed equation is useful for estimating age 
from unidentified post mortem dental remains without 
much discrepancy from the actual age. It can also be 
used in Paleodemographicstudies[22] for description 
and explanation of biological adaptation based on the 
longevity & mortality in the pre historic era.

Conclusion

Future researches should be aimedat large scale, 
multi centric studies with proper emphasis on medical 
history. The accuracy of age obtained from skeletal 
remains when compared to the extracted tooth should 
also be researched in further studies. 
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Conflict of Interest : Nil 

References

1. Panchbhai AS. Dental radiographic indicators, a 
key to age estimation. DentomaxillofacRadiol. 
2011;40(4):199-212. doi:10.1259/dmfr/19478385

2. Verma M, Verma N, Sharma R, Sharma A. Dental 
age estimation methods in adult dentitions: An 
overview. J Forensic Dent Sci 2019;11:57-63DOI: 
10.4103/jfo.jfds_64_19.

3.  Maples WR. An improved technique using dental 
histology for estimation of adult age. J Forensic 
Sci. 1978 Oct;23(4):764-70. PMID: 744998.

4. Wochna, K., Bonikowski, R., Śmigielski, J. et al. 
Aspartic acid racemization of root dentin used for 
dental age estimation in a Polish population sample. 
Forensic Sci Med Pathol 14, 285–294 (2018). 
https://doi.org/10.1007/s12024-018-9984-8.

5.  Gustafson G. Age determinations on 
teeth. J Am Dent Assoc.1950; 41:45-54. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      39

6 .Beust, T.B. Physiological Changes in the Dentin, 
J. D. Res.1931;11:267.

7. Azaz B, Michaeli Y, Nitzan D Aging of tissues of 
the roots of nonfunctional human teeth (impacted 
canines) Oral Surgery, Oral Radiology ,Oral 
Pathology 1977:43 (4) ; 572–578.

8.  Bang G, Ramm E. Determination of age in humans 
from root dentine transparency. ActaOdontol 
Scand.1970;28:3–35.

9. Drusini A, Calliari I, Volpe A. Root dentine 
transparency: Age determination of human teeth 
using computerized densitometric analysis. Am J 
PhysAnthropol 1991;85:25-30.

10. Nayak S et al Age Estimation in Forensic Dentistry- 
A Review 2014:3(4) ;333-339

11.  Acharya AB, Vimi S. Effectiveness of Bang and 
Ramm’s formulae in age assessment of Indians 
from dentin translucency length. Int J Legal Med. 
2009; 123(6):483–8.

12.  Acharya AB A New Digital Approach for 
Measuring Dentin Translucency in Forensic Age 
Estimation (Am J Forensic Med Pathol 2010;31: 
133–137).

13. Singhal A, Ramesh V,Balamurali PD A comparative 
analysis of root dentin transparency with known 
age J Forensic Dent Sci. 2010 Jan-Jun; 2(1): 18–21.

14. Kattappagari KK, Kommalapati RK, Katuri D, 
Murakonda RS, Chitturi RT, Reddy BVR. Age 
estimation by assessment of dentin translucency in 
single rooted permanent teeth. J Int oral Heal JIOH. 
2014;6(6):37–40.

15. Sabarad P, Kalburge J. Chronological Age 
Estimation Using Transparent Root Dentin: A 

Stereomicroscopic Study. J Adv Med Dent Scie 
2014;2(2):23-32.

16.  Bommannavar S, Kulkarni M. Comparative study 
of age estimation using dentinal translucency by 
digital and conventional methods. J Forensic Dent 
Sci. 2015;7(1):71-75.

17.  Chopra V, Thodasam G, Ahmad ZH, Singh S, 
Rajawat I, Gupta S. Conventional versus digital 
approach for measuring dentin translucency 
in forensic age estimation. J Nat ScBiol Med 
2015;6:139-43.

18.  Gupta S, Chandra A, Agnihotri A, Gupta OP, 
Maurya N. Age estimation by dentin translucency 
measurement using digital method: An institutional 
study. J Forensic Dent Sci 2017;9:42DOI: 10.4103/
jfo.jfds_76_14.

19. Nedunchezhian K, Aswath N, Srinivasan V Age 
estimation using radicular dentine transparency: 
A new innovative approach. J Forensic Dent Sci 
2018;10:22-26

20. Shah JS, Ranghani AF, Limdiwala PG. Age 
estimation by assessment of dentin translucency in 
permanent teeth. Indian J Dent Res 2020;31:31-6. 
https://www.ijdr.in/text.asp?2020/31/1/31/281809

21. Lorentsen M, Solheim T. Age assessment based 
on translucent dentine. J ForensicOdontostomatol. 
1989 Jun;7(2):3–9 .

22. Mormina M. Paleodemography: Methods 
and Recent Advances. Encyclopedia of 
geoarchaeology.Elsiever Publisher, 2016.https://
doi.org/10.1007/978-1-4020-4409-0. 



40    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

A Novel Method to Estimate Height of an Individual with 
Facial Index

Arunashri1, Lalitha C.2 , Venkateshu K.V.3

1Tutor, Department of Anatomy, Kempegowda Institute of Medical Sciences; [Ph. D. Scholar, Sri Devaraj Urs 

Medical College, Tamaka, 2Professor and Head, Department of Anatomy, Kempegowda Institute of Medical 
Sciences; Banashankari 2nd Stage, Bengaluru, 3Professor, Department of Anatomy, Sri Devaraj Urs Medical 

College, Tamaka, Kolar

Abstract

Objective: Face is the most important part of the body. Cranial anthropometry is well known determinant of 
good and important aspects of treatment in the field of medicine, dentistry, plastic surgery, aesthetics. There 
are studies on the facial index determination and classification of faces. There are very few studies on the 
estimation of height of an individual from facial index as a parameter. Here in this study, we have aimed to 
estimate height of an individual from facial index derived from his/her 2D photograph. Therefore, here in 
this study we have attempt to estimate height from the facial index of an individual.

Materials and Methods: Study population were randomly selected 105 samples to measure the facial 
parameters using digital vernier calipers manually, and also height with the help of stadiometer. Then the 
facial index was determined from the postcard size photograph of an individual, then classified based on 
Bannister classification and formula was derived to estimate the height of an individual from it. 

Result and Conclusion: We observe a correlation existing between the facial index and the height of an 
individual. This study will be of great utility for the forensic application for estimation of height from the 
2D photograph of an individual. 
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Introduction

Craniofacial anthropometry plays a vital role in the 
identification, in treatment planning, evaluation, and 
outcome assessment in several health disciplines like 
anatomy, forensic medicine, plastic surgery, aesthetics, 
maxillofacial surgeries, etc.[1] Face is the main part of 
the body which is given high importance in revealing 
identity of a person. There are many research work 

done to correlate the facial parameters with height of an 
individual[7]. Here in this study, based on facial index 
derived from a 2D photograph, we are able to estimate 
the height of an individual. The study will be of great 
utility while receiving a complaint on missing person 
with a photograph to estimate probable height. It is a 
novel method to estimate height of an individual.

Materials and Methods

Materials: The study is a cross sectional study with 
a sample size of 105 Indians with the mean age of 20 
years, female 76 and male 29. The study was approved 
by the Institutional ethical Committee. The participants 
were given information sheet, then informed consent 
was obtained after explaining about the queries if they 
have any. All participants never underwent any plastic 

DOI Number: 10.37506/ijfmt.v15i3.15277
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surgeries, reconstruction surgeries on the face. Any 
facial palsy, any other face related dysmorphology 
participants were not included in the study.

Methods

 After collecting preliminary details, the participants 
were made to sit erect on a chair with face facing 
forwards [Frankfurt plane]. They were photographed 
with a web-camera Logitech C920HD connected to 
a computer. The photograph obtained was made into 
a postcard size positive hard copy. On the Postcard 
size 2D photographs obtained, we marked land mark 
points of our interest-Nasion [Na], Gnathion[Gn], and 
Zygoma[Zy] -Zygoma[Zy]. Then using a measuring 
scale and divider, we measured distances between 
these points namely Nasion to Gnathion length and Bi-
zygomatic width in centimeters. All the measurements 
were noted down. Each parameter was measured twice 
to keep it error free. Then facial index was calculated 
using the formula Facial Index=Facial length[Na-
Gn]*100/ Bi Zygomatic Width[Zy-Zy]. 

The obtained facial indices were arranged 
according to Bannister classification of Facial indices 
into hyper euryprosopic, Euryprosopic, Mesoprosopic, 
Leptoprosopic and Hyperleptoprosopic groups. Then we 
multiplied the facial index group with the factor. The 
factor value decreases with the facial index increasing. 
Thus, by multiplying the facial index obtained from a 
2D postcard size photograph with the Factor, we could 
estimate the height of an individual. 

Each participant was also requested and subjected 
for physical original measurements with the help 
of calibrated digital vernier calipers. Original facial 
parameters Nasion to Gnathion length [Na-Gn] and 
Zygoma to zygoma width [Zy-Zy] was measured in 
millimeters. The values were measured twice to reduce 
error. Then subject height was measured using calibrated 
stadiometer in centimeters. Subject was requested to 
stand with head, buttocks, heels touch the wall; head 
straight and eyes looking forwards. All these physical 
original measurements from participants obtained were 
used only for confirming the height estimate obtained 
from 2D photograph. 

Results

The study had participants from different parts 
of India- belonging to aryan and dravidian races. The 
facial indices were classified according to Bannister’s 
Classification [7]. We had 11 participants with 
hypereuryprosopic; 26 with euryprosopic, 39 with 
mesoprosopic face, 17 with leptoprosopic face, 12 with 
leptoprosopic face. Total of 105 participants.

Results were analysed in two different methods. 

A] First method is by obtaining facial index from 
post-card size 2D photograph, then multiplying it with 
the factor given. Results obtained were matched with 
true value. There was a difference of +-10 with the true 
value of the height. 

Table:1 Classification of face types and Factor for estimation of height:

Face types with facial index 
[Banister Classification] No. of Subjects[N=105] Facial Index Factor* Formula for height

Hypereuryprosopic [x-79.9] 11
Upto 75.9 2.3

= facial Index from 
photo*2.3

76- 80 2 =Facial index*2

Euryprosopic [80-84.9] 26 81- 84.9

1.9 =Facial Index*1.9Mesoprosopic [85-89.9] 39 85 -90

Leptoprosopic [90-94.9] 17 91-94.9

1.7 =Facial Index*1.7

Hyperleptoprosopic [95-x] 12

95-100.9

101-110 1.4 =Facial index*1.4
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The estimated height obtained is variable upto +-10 
cms to its true value of height of subject.

Statistical Analysis

The facial indices ranged between 69 to 116 among 
the 105 participants. 

Mean value of the facial index was 86.88; Standard 
deviation+-6.79. 

Height of a person 140-189 with a mean 
value161+-9.17. 

The data was analyzed for correlation coefficient 
with Statistical software in Microsoft excel 2010, found 
a Standard deviation of +- 2.6; Further the facial index 
and height was correlated with the value being 0.21 
and found it statistically not significant. Correlation 
coefficient was significant for mesoprosopic and 
leptoprosopic subjects. The height estimate was accurate 
with standard deviation of +-9. 

B] Second method was: regression analysis, 
estimated height (Y)=0.29X+136.17 where X stand 
for facial index derived from postcard size frontal 
photograph of an individual.

Discussion

Past study by Khan N. has showed that the 2D 
photographs can be used for craniofacial anthropometry 
and provided a data set for upper facial parameters among 
deccan population in 2012 [2]. Jeremic D. discussed 
about facial index among central Serbia population and 
said most of the population were Leptoprosopic and have 
created a reference set for population of Central Serbia 
[4]. Ghosh A. et al study on Kolkata newborn on facial 
parameters and facial indices has set reference range 
for newborn facial parameters and facial index among 
Kolkata population. The article was setting reference 
range for the new born facial parameters. [5] A study on 
the facial indices among the Indian Haryanvi population 
has found majority of them were mesoprosopic, followed 
by euryprosopic. The study has focused on setting up a 
reference for Haryanvi population of India. [6]. Prasanna 
L. C., et al in 2013 have studied Indian population based 
of major races of India and have taken on facial index as a 
parameter for stature estimation among South and North 
Indians was conducted with n=200. In this study, they 

have found a correlation between the stature and facial 
index statistically. They found a correlation between 
upper facial height and height of an individual [7]. C. 
Ashwini study has showed significant difference in facial 
types mainly Leptoprosopic, hypereuryprosopic among 
North and South Indian population with a sample size of 
171. They found south Indians had a Lepto prosopic type 
as most commonest type and mesoprosopic commonest 
among North Indians[8]. T. Yesmin found a facial index 
among Malay population anf found mesoprosopic type 
commonest type and facial types differ with gender 
with a sample size of 81 [9]. Another study by showed 
a correlation between facial width and the stature. But 
the sample size was only n=30. They have devised a 
regression equation for estimation of height from the 
facial width [10]. Thoudam B. D. et al discussed on facial 
index and upper facial height as a parameter for stature 
estimation among Meiti male population in Manipur [12]. 
A study has discussed about stature estimation from the 
facial height and facial width among the Iranians with 
a sample size of 200. The result showed facial width is 
better parameter for estimation of the height [13]. With 
our study, we have attempted a facial index from a 2D 
photograph of an individual and have devised factor 
for estimation of height of an individual from a 2D 
photograph.

From previous studies, where most of them have 
only correlated the upper facial height, Facial width as a 
parameter for estimation of height of an individual, we 
have devised a novel method to look at facial index from 
a 2D photograph as a parameter for estimation of height. 
We can use this method to estimate height from a 2D 
photograph derived facial index esp. in forensic cases of 
missing people. 

Further, research community can replicate the 
work with more male representation in sample size, 
also in greater number of participants and from a 
digital photograph. Can also extend the work into 3D 
photogrammetry and facial index as a parameter for 
height estimation. The present work is of immense 
utility in the craniofacial anthropometry, forensic 
anthropology. 
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Abstract

A significant problem faced in rural India is snake bite. India’s high mortality rate is due to climatic conditions, 
population predominance in rural areas, and agricultural dependency. In order to research the epidemiology 
and outcome of snake bite cases, this retrospective study was done at B.K.L Walawalkar Rural Medical 
College and Hospital, Sawarde. During the study period, 58 snake bite cases were reported.30 of the bites 
were poisonous. Male preponderance has been noted.Maximum number of cases were seen during rainy 
season and more during day time.The lower limbs were most frequently involved.42 cases were recovered 
out of 58 cases and 16 patients left the hospital againstthe medical advice.As a specific treatment, polyvalent 
Anti Snake Venom (ASV) vials were used. The improvement in mortality may be the consequence of timely 
hospitalization and specific care and subsequent first aid steps.

Key Words: -Snake bite, Rural, Snake, Venomous, ASV. 
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Introduction

In many tropical and subtropical countries, snake bite 
is an important and preventable health threat worldwide. 
Over 3500 species of snakes exist, but only around 
250 are venomous. There are more than 2.5 million 
venomous snake bites worldwide per year, according to 
the WHO, and more than 1,25,000 fatalities.1

India is the nation with the highest death toll from 
snake bites worldwide.2,3Around 216 species are present 
in India, of which 52 are poisonous. Only 4 species in 
India, including king/common cobra, common krait, 
Russell’s viper, and saw scaled viper, are responsible 
for the majority of snake bites and consequent 

mortality.4Viper bites are more frequent in humans than 
other poisonous snake bites.5

Each year, more than 200,000 snake bite cases are 
registered in India. The annual snake bite mortality in 
India is said to be between 25000 and 30000.6As the 
majority of snake bite deaths go unreported, this could 
actually be much less than the real numbers, as many 
villagers go to traditional healers who do not report 
any cases. Inappropriate first aid is frequently used by 
poorly trained rural communities and substantial and 
critical time is wasted before the victim is transferred to 
a treatment facility.

As the village culture, social and economic status, 
housing structure and the agricultural way of life make it 
suitable for the snakes to live in these areas, the incidence 
of snake bite is higher in rural parts of the country.7

Aims and Objectives

1. To analyse the epidemiology of hospital-
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admitted cases of snake bite, snake bite trends and snake 
bite mortality

2. To recommend a measure to avoid death from 
snake bite poisoning.

Materials and Methods

This retrospective cross-sectional analysis has 
been carried out at a tertiary care facility which is the 
region’s largest referral centre for snake bite cases. 
The length of this analysis was from 1 April 2018 to 
31 March 2019 for a one-year period.During the study 
period, a total of 58 cases of snakebite were admitted. 
Records were compiled and analyzed of all patients with 
a history of snake bite or suspected snake bite. Based 
on the description provided by the patients/ relatives/ 

bystanders and by correlating the clinical manifestations, 
snakes were identified.

Case information regarding age, sex, site of bite, time 
of bite, place of bite, type of snake, delay in admission to 
the hospital, clinical manifestations, specific care, length 
of hospital stay and outcomewas collected from patients, 
their relatives and hospital. Approval for this study was 
taken from the Institutional Ethical Committee. 

Inclusion Criteria: -Patients of any age, sex and 
any locality of Konkan region admitted with suspected 
or confirmed snake bite. 

Exclusion Criteria: Patients with other insect bite. 

Observations andResults: - 

Table-1 Age wise distribution of snake Bite cases

Sr. No.
Age in years

Total No. of cases Percentage (%)

2 1-10 4 6.89

3 11-20 9 15.5

4 21-30 7 12.06

5 31-40 16 27.5

6 41-50 7 12.6

7 51-60 12 20.6

8 >60 3

Total 58 100 %

Table 1 indicates that in 16 cases (27.5 %), the age group 31-40 years is most frequently affected by snake bite, 
followed in 12 (20.6 %) cases by the 51-60-year age group and the age group 11-20 years in 9 cases (15.5 %).The 
occurrence of snake bite cases is more prevalent in men, accounting for 32 cases (55.2 %)while in women it is (44.8 
%) 

Table-2 Distribution of snake bitecases according to season.

Sr. No. Season Total No of cases Percentage (%)

1 June - September 28 48.2

2 Oct - January 17 29.3

3 Feb - March 13 22.4

Total 58 100
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Table 2 shows that the highest number of cases of 
snakebite were recorded in rainy season in 28 cases 
(48.2%) followed by winter in 17 cases (29.3%) and 
Summer in 13 cases (22.4%).most cases of snake bite 

are attributed to the venomous snake that is seen in 30 
cases (51.1 %).In 10 (17.7 %)casesthe occurrence of 
Non-Venomous Snake Bite is seen. The snake could not 
be identified in 18 instances (32.7 %). 

Table 3 Distribution of cases according to the place of Bite

It is shown from Table 3 that most cases (N= 43, 74.14 %) were bitten when outdoor activities were being carried 
out. The patients were bitten during indoor activities in 15 cases(25.86 %).Lower extremity is more commonly 
involved in snake bite cases. In 29 (50%) cases lower extremity is involved followed upper extremity in 23 (39.6%). 
Other regions of the body were involved in 6 (10.34 %) cases. 

Table 4 Distribution of cases according to the time of admission

Sr. No. Time of admission No. Of cases Percentage (%)

1 Within 1 hour 
7 

12.06%

2 1-6 hours 
32 

55.1%

3
6-12 hours 17 

29.3%

4
> 12 hours 

1 
1.72% 

5 > 2 days 1 1.72%

Total 58 100%

From the Table No. 4 it is seen that time period between snakebite and the patient’s reporting to the hospital 
was 1-6 hours in 32 (55.1 percent) cases, followed by 6-12 hours in 17 (29.3 percent) cases.Most of the cases (N= 
39, 67.24%) visited to the hospital within 6 hours of snake bite.maximum number of cases (N=36, 62.07%) were 
recorded during the daytime.During the night time, 22 (37.93 %) cases were recorded. 

Table 5 Distribution of cases according to the duration of hospital stay

Sr. No. Duration of hospital stay No. of cases Percentage (%)

1 < 3 days 34 58.6%

2 3-7 days 21 36.2%

3 >7 days 
3 

5.17%

Total 58 100 %
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It is clear from Table 5 that the period of stay in 
most cases (N= 34, 58.6 %) is less than 3 days.21 cases 
(36.2 %) were discharged during the 3–7-day period. 
Just three cases (5.17 %) remained for more than 7 days 
in the hospital.42 (72.4 %) patients were recovered and 
discharged out of 58 cases. 16 cases (27.5 %) had left 
the hospital without the medical advice.In our analysis, 
the fatality rate was zero since most of the cases went to 
hospital within the specified time period.

Discussion

In the current research, snake bite occurrence 
was most common in the age group of 31-40 years, 
followed by the age group of 51-60 years.Our findings 
are consistent with the study done by Inamadar et al.8In 
males, the occurrence of snake bites is more common than 
in females.9,10 Since males are more active in outdoor 
sports and field work, the male victims outnumbered the 
female victims.This is consistent with the studies done 
by Jarwanj et al11 and Brunda et al2. 

During the rainy season, the highest number of 
snakebite cases was recorded (48.2 percent) due to the 
flooding of snake habitats and other rodents and insects 
during this period. A similar conclusion has been reached 
in studies conducted earlier12,13. 46.5% of the study 
group victims were bitten while being outdoors.14,15

 The maximum victims of snakebite in our 
study are reported during daytime. A study conducted 
at Davangere by Sharma N et al12and Maharashtra 
by Kulkarni RS16 also reported high incidence during 
daytime. The most common site of the bite was lower 
extremities (50%) followed by upper extremities 
(39.6%). This finding indicates that during the location 
of snakebite is primarily determined by unintended or 
inadvertent reptile contact. Our findings are consistent 
with the studies done by Thapar R et al17, Shetty et al18 
and Monteiro et al.19

Most of the victims 67.2% were admitted to the 
hospital within 6 hours of the snake bite. Similar 
observation was also made by other authors20,21.The 
period of stay was less than 3 days in most of the cases. 
30 (51.7%) patients were bitten by venomous snakes as 
compared to 10 patients (17.2%) which were bitten by 
non-venomous snakes. 

During the study period, no deaths were reported 
from snake bites that could be due to early arrival at 
the tertiary care centre and prompt initiation of specific 
therapy. 

Conclusion

We found in our research that men were more 
involved than women. The highest preponderance was 
seen at the age of 31-40. More snake bites have been 
seen in the rainy season. Maximum snake bites were 
during the day time in an outdoor setting. Bites were 
seen more in the lower limbs. Maximum number of 
patients were brought to our hospital within 6 hours of 
bite. In order to avoid systemic poisoning and minimize 
mortality, timely admission in the hospital and specific 
care and first aid measures may be responsible. 
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Abstract

Acute poisoning is important medical emergency and one of the cause of death. A thorough knowledge of 
the profile of the victim is essential for management and prevention of poisoning. A prospective analysis 
of all poisoning cases admitted to BKL Walawalkar Hospital, Sawarde was done to study the pattern of 
poisoning reported. 186 cases of poisoning including snake bite and scorpion bite were admitted. Data on 
age, sex, marital status, type of poison, time of exposure, mode of poison and outcome of poisoning were 
recorded and analysed. There are 111 males and 75 females victim involved in the study. Most common 
manner of poisoning was Accidental. Most common age group found was 1-10 year followed by 21-30 
year. Majority of the victims were Married. Out of all 186 cases admitted 133 were recoverd, 48 had taken 
Discharge Against Medical Advice (DAMA) and 2 died and 2 were referred.

Key words:-AcutePoisoning, Pattern, Snake bite, Trend. 
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Introduction

Poison is a substance (solid, liquid or gaseous), 
which when introduced in the living body or brought 
into contact with any part thereof will produce ill-health 
or death, by its constitutional or local effect or both.1

Acute poisoning is one of the commonest causes 
of emergency hospital admission. The nature of poison 
used varies in different parts of the world & may vary 
even in different parts of the country depending on the 
socioeconomic factors & culture diversity.2 According 
to WHO estimate, more than 3 million cases of acute 
poisoning worldwide reported annually.3In India 
because of the majority of the population is employed in 
agriculture, poisoning due to pesticides & agrochemical 
products is more common.4

Snake bite & scorpion bite is also major problems 
worldwide. There are more than 1250 species of scorpion. 

About 100 species are found in India. The majority of 
snake bites & consequent mortality is attributed to only 
4 species in India, which includes king/common cobra, 
Russell’s viper, Common krait& Saw scaled viper.5 
Viper bites are more common than other poisonous 
snake bites in human being.6

Aims and Objectives

1) The aim of this study is to know the pattern & 
profile of poisoning cases admitted at BKL Walawalkar 
Hospital, Sawarde.

2) This observational study was conducted to 
identify factors associated with outcomes in such cases 
& to suggest strategies to improve them.

Material and Methods

This was a retrospective cross-sectionalstudy 
conducted in casualty & ICU of BKL Walawalkar 
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Hospital. This study was on 186 cases which were 
admitted in the hospital with a history of poisoning. 
All patients who presented with any type of poisoning 
including snake bite & scorpion bite were included in 
the study. 

The data including demographic details such as age, 
sex, marital status, residence, education, occupation & 
monthly income. The time of exposure to poison, time 
interval between poisoning &hospitalisation, brought by 
whom, the details of first aid, timing & by whom, type 
of poison, signs & symptoms, type of venom wheather 
hemotoxic/ neurotoxic/myotoxic, Mode of poison 
whether accidental/suicidal/homicidal, treatment of 
poison, duration of hospital stay etc. Was noted 

The patient’s were identified based on symptoms 
upon admission, medical record, history of poisoning 

&were followed up on a daily basis until discharge. The 
type of poison was identified by the physician based on 
information collected from the patient’s attendant or 
caretaker.

The patients which were brought dead or died 
immediately upon arrival before receiving any indoor 
treatment were excluded from this study. Patients who 
were not willing to participate in the study were excluded 
from the study. The cases of snake bite & scorpion bite 
(animal poisoning) were included in this study. 

The data was studied statistically using percentage 
and ratio analysis and finally inferences were made. 
This study was carried out by taking permission from 
the Institutional Ethical Committee. 

Observations and Results: -

Table 1: Sex wise distribution of poisoning cases

Sr. No. Sex No of cases Percentage (%)

1 Male 111 59.68 

2 Female 75 40.32 

Total 186

This study was conducted on 186 cases which were admitted to the hospital with a diagnosis of acute poisoning. 
In the present study Males outnumbered the Females. Males accounts for 111 cases (59.68 %) and Females accounts 
for 75 cases (40.32%). 

Table-2 Age wise distribution of poisoning cases

Sr. No. Age in years Total No. of cases Percentage (%)

2 1-10 48 25.80

3 11-20 24 12.90

4 21-30 40 21.51

5 31-40 28 15.05

6 41-50 16 8.60

7 51-60 18 9.68

8 >60 12 6.45

Total 186 100 %
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From the Table 2 it is evident that the incidence of 
poisoning is more common in 1- 10 year age group i.e. 
in 48 cases (25.80%) closely followed by 21-30 year age 

group i.e. in 40 cases (21.51 %) . The age group more 
than 60 years is least commonly affected in 12 cases 
(6.45%)

Table-3 Marital status wise distribution of poisoning cases.

Sr. No. Marital Status Total No of cases Percentage (%)

1 Married 102 54.84

2 Unmarried 84 45.16

Total 186

From the Table 3 it is seen that incidence of poisoning is more common in Married people (54.84%) as compared 
to unmarried people(45.16%) 

Table-4 Showing Manner of Poisoning cases.

Sr. No. Manner of Poisoning No. Of cases Percentage (%)

1 Accidental 165 88.71

2 Suicidal 21 11.29

3 Homicidal 0 0

Total 186 100 %

As per the Table no 4 , the manner of poisoning is accidental in 165 cases (88.71 %) followed by Suicidal in 21 
cases (11.29%). No case of homicidal poisoning is found in our study.

Table 5 Showing the type of poisoning

Sr. 
No.

Type of Poison Recoverd DAMA Referred Death Total 
Percentage 

(%)

1 Rat poison 6 5 2 1 14 7.52

2 Phenol compounds 6 3 0 0 09 4.84

3 OP compounds 8 1 0 0 09 4.84

4 Snake bite 57 17 1 0 75 40.32

5  Scorpion sting 55 20 0 1 76 40.86

6 Kerosene 1 1 0 0 2 1.08

7  Food poison 0 1 0 0 1 0.54

Total 133 48 3 2 186  100 %
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DAMA : Discharge Against Medical Advice

From the Table no 5 , it is evident that most of 
the cases of poisoning are of poisoning due scorpion 
bite which accounts for 76 cases (40.86%) closely 
followed by snake bite in 75 cases (40.32%), followed 
by Rat poison (7.52%), organophosphorous compound 
(4.84%), Phenol compound poisoning(4.84%). 

Discussion

Poisoning is a major public health problem 
worldwide. Keeping this background in mind 
prospective analysis of all poisoning cases admitted 
to BKL Walawalkar Hospital, SawardeRatnagiri was 
done to study the pattern of poisoning cases reported. 
Suicide is one of the oldest and considered best trend of 
sacrificing their life by consuming different poisonous 
substance which are easily accessible to them compared 
to other methods.

In the present study the incidence of poisoning was 
more in male as compared to the female and this tallies 
with the other studies.7,9,11,15. The high incidence may 
be because males are more exposed to stress, strain and 
occupational hazards compared to females.8,10.

Married person more often become victims of 
poisoning which is consistent with studies done by 
Sharma BK et al in Chandigarh 15 and Dhattarwal SK et 
al in Rohtak 13. owing to the fact that the married people 
have to undergo more amount of stress in their day to 
day life as compared to the single males or females 
which make them more vulnerable to the poisoning.

In this study the most common age group involved 
was between 1-10 years followed by the age group 
between 21-30 years.It is obviously due to the fact 
that this age group is the determining factor of thelife 
in terms of studies, service, marriage and otherlife 
settlement factors. Therefore, they aresubjected to 
substantial amount of mental stressand strain during this 
period.Thus adolescent and young adults are at more 
risk compared to other groups. Similar observations 
were reported by studies in India and abroad.7,9,15,14.

Scorpion stings followed by snake bite were the 
prevalent form of poisoning found in this study and is 
supported by authors.12,16. The incidence of snake bite 
and stings is rampant and more frequent in rural areas 

due to poor housing conditions, sleeping in the open 
farms. Hence the time of incidence was mostly during 
night time. The present study showed that the highest 
frequency of poisoning occurred with household 
products. Household cleaning products like phenol, 
bleaches, and theirderivatives that are stored in most 
houses and easy availabilityof such products makes them 
responsible for higherincidence of poisoning. Similarly, 
household chemicalswere responsible for the highest 
number of accidentalpoisoning cases.

Conclusions

Envenomation due to scorpion stings and snake bite 
was the most common cause of accidental poisoning. In 
the present study, household products were identified as 
the main cause of poisoning. The present study showed 
that majority of the patients were of young group and 
males were more frequently affected than the females. 
Snake bite and scorpion sting bite was seen more among 
rural areas. Our study had very low mortality rate which 
could be due to a smaller number of cases of fatal 
poisoning.
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Abstract

Purpose: To study the epidemiological profile, clinical features, complications, and outcome of snake bite 
cases in a tertiary care teaching hospital in north India.

Materials and Methods: A prospective cohort study of snake bites was carried out from June 2012 to 
October 2013. Data was collected regarding the socio-demographic profile, clinical features, complications, 
management and the outcome. The ICU LOS and the associated mortality were taken as the measures of 
outcome.

Results: Out of the total 88, majority of the victims were rural men in the age group of 21-30 years. More 
than 90% of incidents were reported during the monsoon season. Neuroparalysis was present in 92% of 
patients. The mean bite to hospital time was 5.66 ± 1.78 hours. All patients had received polyvalent ASV 
with a mean dose of 20.85 ± 5.73 vials. 61.36% patients required ventilatory support with mean duration of 
5.22 ± 7.69 days. The ICU LOS was observed to be 4.83 ± 6.96 days and associated mortality rate was 6.8%.

Conclusion: There is urgent need to create awareness amongst the vulnerable population. To get a real 
picture of the burden, information need to be collected from community based surveys along with the 
peripheral primary healthcare centers.
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Introduction

Snake envenoming is an acute life-threatening 
neglected public health issue in many tropical and 
subtropical countries, particularly in rural regions, 
mainly affecting farmers, laborers, hunters, shepherds, 
snake rescuers, and migrant populations. About 5.4 

million snake bites happen every year globally, bringing 
about 1.8 to 2.7 million instances of envenoming with 
mortality ranging between 80 thousands to 1.4 lakh 
deaths.1 Most of these cases occur in Africa, Asia and 
Latin America. According to WHO estimates, India 
accounts for half the global deaths due to snake bites 
and as per a 2005 study around 50000 people die of 
snake envenoming every year in India, although this 
figure is probably underestimated because most patients 
in rural areas attend village healers and so their cases go 
unreported.2

In India, the highest number of deaths due to snake 
bites have been accounted in rural and tribal people, who 
do not have an easy and early access to health services. 
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In contrast to many other serious health conditions and 
diseases a highly effective treatment exists in the form of 
antivenom. Poor healthcare infrastructure and resources 
in many countries where snake bites are common often 
impede with collection of robust statistical data on the 
problem. Assessing the true impact is further complicated 
by the fact that cases reported are often only a small 
proportion of the actual burden because many victims 
never reach primary care facilities, and are therefore 
unreported. This is contributed to by socio-economic and 
cultural factors that influence treatment seeking behavior 
with several victims choosing traditional practices over 
hospital care. Lack of availability of robust data has led 
to poor planning and policy making as well as difficulty 
in estimating the actual need of antivenoms. Whereas 
snake envenoming has never received the necessary 
and required attention in the past, its recent inclusion 
by the World Health Organization (WHO) into the list 
of “Neglected Tropical Diseases” would unleash the 
opportunities for better understanding and management.3 
In the context of limited data availability regarding 
epidemiology of snake bite in the Indian subcontinent, 
this study was carried out. The objectives were to study 
the epidemiology, clinical features, complications and 
outcome of snakebites in a tertiary care level teaching 
hospital of north India. 

Materials and Methods

This prospective cohort study was conducted 
in the multidisciplinary Intensive care unit (ICU) of 
Department of Pulmonary and Critical Care Medicine 
at Pt. B.D.Sharma Post Graduate Institute of Medical 
Sciences, Rohtak (Haryana) from June 2012 to October 
2013. All patients who were admitted in the Emergency 
department of Pt. B.D.Sharma PGIMS, Rohtak with 
a history of snake bite were included in the study. 
Informed consent was obtained and a detailed history of 
each patient was taken and following parameters were 
obtained: Sociodemographic profile of the snakebite 
victims, time & site of bite, circumstances/activity at 
the time of bite, any pre-treatment/ first aid received, 
duration (hours) between time of snakebite and access 
to the hospital, signs & symptoms, the amount of ASV 
received, requirement of assisted ventilatory support, 
development of any complications and adverse reactions 
to antivenom and the outcome. Outcome was measured 
in terms of ICU length of stay (LOS) and the associated 

mortality. Statistical analysis was done using SPSS 
software (version 20). Statistical significance was 
defined as P value < 0.05.

Results

A total number of 88 patients were admitted with 
a history of Snake bite during the period between 
June 2012 to October 2013. Age-wise distribution 
of the patients is depicted in Figure 1. A majority i.e, 
54.5% (48) of the victims were in the age group of 21-
30 years, followed by 23.8% (21) in the age group of 
31-40 years. 12.5% (11) of the patients were below 20 
years of age. Table 1 shows socio-demographic profile 
of the snake bite cases. Out of 88 patients, 68 (77.27%) 
were males and 20 (22.72%) were females. More than 
90% of the victims belonged to rural background. Out 
of the total, a majority, i.e, 63.6% (56) of the patients 
were laborers (including unskilled, manual laborers and 
farmers). It was found that 91% of the snake bite cases 
were clustered in the monsoon season i.e, from June to 
September. No case of snake bite was reported between 
the months of December and May. 61.4 % (54) incidents 
of snake bite took place during the night time whereas 
38.6% (34) occurred during the day. It was observed that 
46.6% of snake bites took place while the individuals 
were sleeping whereas 39.8% (35) incidents occurred 
while doing labour or agricultural work. Foot was found 
to be the most frequently bitten site (53.4%), followed 
by leg (19.3%), hand (14.8%) and arm (12.5%). Among 
the forms of pre-treatment received, tourniquet was tied 
in 41 patients, washing of the wound was done in 27 
patients, sucking of wound in 14 patients and 31 patients 
had received some treatment from traditional healers. 
None of the patients had received ASV prior to hospital 
admission. The mean time of arrival to hospital after the 
incident of snake bite was 5.66 ± 1.78 hours. 

Various clinical features associated with snake bite are 
shown in Table 2. Neuroparalytic features, characteristic 
of Cobra and Krait bites were observed in 92% (81). 
Out of these patients with neuroparalytic features, 
ptosis was present in all 81, whereas 55 had associated 
weakness of neck flexors, 33 had ophthalmoplegia, 48 
had dysphagia and type II respiratory failure was present 
in 51 patients. Hemostatic abnormalities, hallmark of 
viper bites were seen in 7 (8%) patients, out of which 
3 had developed MODS with AKI and ARDS requiring 
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mechanical ventilation. No patient had symptoms of 
both neuroparalysis and hemostatic dysfunction. Local 
reaction was seen in 12 (13.6%) patients. All 88 victims 
of snake bite received equine polyvalent antivenom 
(one reconstituted vial=10ml). The mean dose of ASV 
given was 20.85 ± 5.73 vials. None of the patient had 
developed any adverse reaction to anti-snake venom. Six 
out of total 88 patients died giving a mortality rate of 
6.8%. 

Table 3 shows the duration of mechanical ventilation, 
ICU LOS and dose of ASV required in patients with 
Snake bite.A total 54 patients required ventilatory 

support. Of these, 51 patients had primarily type II 
respiratory failure as a feature of neuroparalysis while 3 
patients had hemostatic dysfunction and had developed 
secondary MODS with ARDS requiring mechanical 
ventilation. Duration of mechanical ventilation was 
significantly higher in non-survivor group (11 ± 10.35 
days in non surviovors Vs 4.5 ± 7.11 days in survivors, 
p value 0.0392). Non-survivors also had significantly 
longer stay in the ICU (13.17 ± 9.83 days) as compared 
to survivor group (4.22 ± 6.36 days) with p value 0.0019. 
Dose of ASV used in non-survivors (26.67 ± 5.16 vials) 
was also observed to be significantly higher than that 
required for survivors (20.43 ± 5.57 vials). 

Table 1. Demographic profile of patients with Snake bite

S.No Variable Number of patients Percentage

1

Total number of patients with snake envenoming 

Male

Female

88 

68

20

 

77.3%

22.7%

2

Rural

Urban
81

07

92%

8%

3

Occupation 

Labourer & Farmer

Housewife

Others

 

56

16

16

 

63.6%

18.2%

18.2%

4

Time of snake bite 

Day 

Night

 

34

54

 

38.6%

61.4%

5

Activity at the time of snake bite 

Sleeping

Labour work (including agricultural work)

Household work

Others

 

41

35

07

05

 

46.6%

39.8%

7.9%

5.7%

6

Site of bite 

Foot

Leg

Hand

Arm

 

47

17

13

11

 

53.4%

19.3%

14.8%

12.5%
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Table 2. Clinical Features of patients with Snake bite

S.No Variable
All Patients 

(n=88)
Survivors

(n=82)
Non Survivors

(n=06)
p value

1.
No.of patients requiring Assisted 

Ventilatory Support
54 48 06

2. Duration of Mechanical Ventilation 5.22 ± 7.69 days 4.5 ± 7.11 days 11 ± 10.35 days 0.0392

3.
Length of stay in the ICU 

4.83 ± 6.96 days 4.22 ± 6.36 days 13.17 ± 9.83 days
0.0019

4.
No. of ASV vials 

20.85 ± 5.73 vials
20.43 ± 5.57

vials

26.67 ± 5.16

vials
0.0093

Table 3. Duration of Mechanical Ventilation, ICU LOS and Dose of ASV required in patients with Snake 
bite

S.No Variable
All Patients 

(n=88)
Survivors

(n=82)
Non Survivors

(n=06)
p value

1.
No.of patients requiring Assisted 

Ventilatory Support 54 48 06

2.
Duration of Mechanical Ventilation

5.22 ± 7.69 days 4.5 ± 7.11 days 11 ± 10.35 days 0.0392

3.
Length of stay in the ICU 

4.83 ± 6.96 days 4.22 ± 6.36 days 13.17 ± 9.83 days
0.0019

4.
No. of ASV vials 

20.85 ± 5.73 vials
20.43 ± 5.57

vials

26.67 ± 5.16

vials
0.0093

 

Figure 1. Age wise distribution of snake bite patients
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Discussion

Venomous snake bite can lead to acute medical 
emergencies like severe neuroparalysis casuing acute 
respiratory failure, bleeding and coagulation disorders, 
acute kidney injury and multiorgan dysfunction. 
Common venomous snakes in India include the elapid 
family and the viper family. Snakes of family Elapidae 
consisting of the common krait (Bungarus caeruleus) 
and the Indian cobra (Naja naja) are neurotoxic, 
whereas those of Viperidae which includes Russell’s 
viper (Daboia russelii), and saw-scaled viper (Echis 

carinatus) are hemotoxic. These four species accounts 
for 98% of snake bite deaths in India. Most of the cases 
of snake bites usually occurs in rural regions, particularly 
amongst laborers, farmers working in agricultural fields 
and those sleeping outdoors.4,5 In the present study also, 
a majority of snakebite victims were unskilled manual 
laborers and farmers belonging to rural background. 
Incidents of snake bites were more frequent in males 
than females, probably because of the fact that males 
are more involved in labour work and outdoor activities 
than females. In accordance with the earlier studies, 
more snakebites occurred during night time (61.4%).6 Of 
the “Big Four” species, the common krait is nocturnal 
whereas the other three species typically bite during 
daytime or early evening hours.

It was observed in our study that a higher incidence 
of snakebites occurred during the monsoon season from 
June to September. Monsoon causes flooding of the 
underground burrows of snakes forcing them to come 
out into the open, often in contact with humans. Also 
most of the agricultural activities takes place during 
monsoon season. Similar findings showing clustering of 
snakebites during monsoon are reported in other Indian 
studies.7 The majority of the victims (72.7%) were bitten 
on their lower extremities. Working with barefoots in 
the agricultural fields predisposes to bites on the lower 
limbs. Also, in most of the cases, snakes are trodden 
upon by the victims.

Seventy six of our patients had received some form 
of pre-treatment before arrival to the hospital of which 
application of tourniquet was most common (46.6%). 
35.2% of patients had consulted traditional healers 
before arriving to hospital. This irrational health-
seeking behavior may be attributed to their low socio-

economic and educational status. It also shows their 
high level of faith in traditional healers. Similar findings 
were observed in a study conducted in rural Haryana 
(India) where 20.25% patients sought hospital care after 
consulting with traditional healers.8 The mean time of 
arrival to the hospital after bite was 5.66 ± 1.78 hours. 
This delay can be attributed to a lack of awareness of the 
severity of snakebite, an insistent belief in the traditional 
system of medicines, lack of transport facilities or 
inability to afford transportation and a lack of primary 
healthcare facilities.

Majority of snakebites in our study were 
neuroparalytic (92%). Ptosis was present in all patients 
with neuroparalysis, whereas 55 patients had associated 
weakness of neck flexors, 48 had dysphagia and 51 
patients went into type 2 respiratory failure requiring 
ventilatory support. Severity of neuroparalysis and 
progression to respiratory failure depends on several 
factors such as dose and potency of venom injected, 
anatomic site of bite, age, health, immune status of victim 
and the timing of appropriate medical treatment. 8% of 
our patients had hemostatic dysfunction out of which 
three patients died because of subsequent complications 
and development of Acute Kidney injury and MODS.

Antivenom is the only available effective treatment 
to neutralize the venom. In our study, all patients received 
ASV and the mean dose used was 20.85 ± 5.73 vials. 
In the absence of any clear guidelines, the clinical dose 
of ASV was decided on the empirical grounds. With 
this dose of ASV, we were able to salvage 93.2% (82) 
of patients. None of the patients in this study received 
anticholinesterase drugs (such as neostigmine) as there 
is no consensus over the routine use of such drugs and 
also because of the fact that these drugs act only against 
the post-synaptic toxins and not against the toxins acting 
presynaptically.

61.36% (54) patients in the present study required 
mechanical ventilatory support of which 51 patients 
had severe neuroparalysis and 3 had DIC/AKI/MODS/
ARDS . The mortality rate in our study was 6.82% which 
is more than that from other studies across India.6,9,10 All 
six patients who died were on ventilatory support. The 
mean duration of mechanical ventilation and length of 
ICU stay was significantly longer in non survivors than 
survivors. Also Non-survivors required a significantly 
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higher dose of ASV as compared to survivors. Duration 
of mechanical ventilation, the length of stay (LOS) and 
the mortality in ICU depends upon several factors such as 
age, nutrition status, comorbidity, severity of underlying 
illness at the time of admission, use of invasive devices 
(like endotrachial intubation, central venous catheter), 
development of multiorgan failure and the nosocomial 
infections. In our study, the non-survivors had features 
of severe envenomation at the time of admission and 
developed complications such as sepsis with multiorgan 
failure, ARDS and ventilator associated pneumonia 
which further led to a longer duration of both mechanical 
ventilation and the ICU LOS.

Conclusion

The observations of our study shows that major 
brunt of snake bite falls on the young men, particularly 
laborers of rural background. Majority of the cases 
had neuroparalytic features for which anti-snake 
venom and ventilatory support remains the mainstay 
of treatment. In developing countries like India, a large 
number of cases of snake bite go unreported due to the 
heterogeneity of medical care and traditional cultural 
attitudes & practices. In the present study, the hospital 
based snake bite cases have been documented which 
tends to underestimate the overall burden in the region. 
The hospital based study supplemented with community 
based surveys and information from traditional healers 
can provide the actual picture. Moreover, there is urgent 
need for provision of anti-snake venom at the level of 
peripheral dispensaries and primary healthcare centres 
so as to decrease the morbidity and mortality associated 
with snake bites.
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Abstract

Learning styles aim to know variations in individuals’ learning. As per most of the theories, humans may 
be classified in line with their ‘style’ of learning. The term “learning styles” speaks to the understanding that 
each student learns uniquely. Learning is a vital experience for individuals of all ages.  Based on Howard 
Gardner’s Theory of Multiple Intelligences, there are eight varieties of learning styles that everybody falls 
into which include visual, aural, verbal, physical, logical, social, solitary and naturalistic learning. 

Learning style inventories are designed to assist respondents verify learning style they have. These 
inventories usually take the form of a questionnaire that focuses on how folks prefer to learn. 
Learning style inventories are based on the thought that individuals have completely different strengths and 
preferences when it involves learning. Learning style inventories remain a preferred classroom tool despite 
the actual fact that research has found very little proof that matching a student’s learning preferences to 
instructional methods produces better educational outcomes. These are a few popular types of learning style 
inventories such as Kolb’s Learning Style Inventory (LSI), Fleming’s VARK Learning Style Questionnaire, 
Jackson’s Learning Styles Profiler (LSP), Learning Style Quizzes.

In short, it is important to remember that there are a number of learning styles and learning style inventories. 
Each learning style has its own advantages and disadvantages. Knowing your learning style is not meant to 
limit you, instead to expand you – by helping you to learn, understand, work and live more efficiently.

Key words: Learning, Learning styles, Learning style Inventory, Learning style questionnaire, Learning 
Styles Profiler, Learning style quiz

Introduction

Learning styles discuss with variety of competitive 
and contested theories. These aim to know variations 
in individuals’ learning . As per most of the theories, 
humans may be classified in line with their ‘style’ of 
learning, however these theories disagree in how the 
planned designs ought to be outlined, classified and 
assessed1, .  A standard belief is that people are often 
differentiated within the ways in which they learn .The 
idea of personalized learning designs became well-liked 

within the Nineteen Seventies, and has greatly influenced 
education despite the criticism that the thought has been 
received from some researchers . Proponents advocate 
that academics need to run a needs analysis to assess the 
learning styles of their students and adapt their classroom 
strategies to best match every student’s learning style . 

Though there’s ample proof that people express 
preferences for a way they like to receive information5, 
few studies have found any validity in utilizing learning 
designs in education3. Critics say that there’s no 
sufficient proof that exploring an individual’s learning 
style and using the same in teaching produces higher 
student outcomes5, . They usually consider this as a 
“neuromyth” in education2, . There’s proof of empirical 
and pedagogic issues associated with forcing learning 
tasks to “correspond to in a during a one-to-one  fashion” . 
Studies contradict the widespread “meshing hypothesis” 
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that a student can learn best if instructed in a technique 
deemed acceptable for the student’s learning style5. 
They additionally show that teachers cannot assess the 
learning styles of their students accurately . 

DEFINITION

The term “learning styles” speaks to the 
understanding that each student learns uniquely. In 
other words, an individual’s learning style refers to the 
preferential manner within which the student absorbs, 
processes, comprehends and retains information .

TYPES

Learning is a vital experience for individuals of all 
ages. Analysis has shown that there’s variety of ways, 

how individuals retain and process info. Whereas one 
literature review identifi ed Seventy one completely 
different learning style models, we are going to be 
focusing on the Howard Gardner’s Theory of Multiple 
Intelligences. Based on this, there are eight varieties of 
learning styles that everybody falls into. 

The more you recognize these completely 
different learning styles, the more ready you may be to 
assist yourself (or your children) learn a brand 
new ability, idea, language, or concept—no matter the 
study material.

Based on the Theory of Multiple Intelligences the 
eight types of learning styles are as follows:

1. Visual (Spatial) As the name suggests, 
visual learners are those who learn best after 
they have pictures to assist them process the information. 
This learning style requires the learners to 1st see what 
they’re expected to understand. They conjointly ought 
to project their thoughts so as to process them better.
One can be considered a visual learner if he prefers 
pictures, images, and mind maps to help himself process 
information.

2. Aural (Auditory-Musical)

Aural learning is employed to classify those 
that respond primarily to sound and speech. 
Unsurprisingly, several musicians are aural 
learners. Aural learners typically bear in mind what 
their teacher says and promptly participate in 
school. These also are people who respond best to 
things like binaural beats

One can be considered aural learner if he prefers 
learning through rhythms or tend to use clever rhymes to 
remember something.

3. Verbal (Linguistic)

Verbal learners learn best through what they 
hear. Typically, they love written as well as spoken 
word, excelling in each. These learners typically come 
in speechmaking, writing, journalism, and debating.

One can be considered verbal learner if he needs 
to read out content loud to learn something or prefers to 
have someone explain it to him so that he can process it.

4.  Physical (Kinesthetic)

If you’re somebody who likes getting their hands 
dirty, then you’re probably a physical learner. Physical 
learners are animated and they learn best by probing the 
motions of what they’re learning.

One can be considered physical learner if he doesn’t 
learn something until he does it himself. He needs to 
draw out his own diagrams to learn new information. 
He may also be constantly in motion and speak with his 
hands.
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5.  Logical (Mathematical)

Most logical thinkers find themselves being 
engineers, mathematicians, or following the 
sciences. They’re the people who need to know the 
explanations behind and have a tendency to relish games 
like chess and doing brainteasers. 

One can be considered logical learner if he learns 
something only when he understands the bigger picture, 
along with the logic, reasoning, and systems behind the 
concepts.

6.  Social (Interpersonal)

As the name suggests, social learners are true 
individuals. They usually like direct involvement with 
others in group projects. They’re excited by dialog and 
may seek out feedback from instructors. However, they’ll 
not be comfortable to perform best once needed to work 
alone or on self-paced projects.

One can be considered a social learner if he prefers 
to work with other people and finds himself learn best 
in groups.

7. Solitary (Intrapersonal)

Solitary learners are people preferring to learn on their 
own. They’re self-motivated and extremely independent. 
They favour a quiet surroundings each in their personal 
and academic lives.

One can be considered a solitary learner if he 
needs to sit alone and study by himself in order to retain 
information.

8. Naturalistic

In many ways like kinesthetic learners, 
a naturalistic learner is the most up-to-date addition 
to Gardner’s theory. These people are a lot in tune 
with nature. They use components and patterns within 
the natural world to form products and solve issues. 

One can be considered a naturalistic learner if he 
likes to explore nature and spend time outdoors, getting 
his hands dirty.

Learning Style Inventory 

Learning style inventories are designed to 

assist respondents verify learning style they have. These 
inventories usually take the form of a questionnaire that 
focuses on how students prefer to learn. Respondents 
select the answers that most closely fit their own 
preferences.

Learning style inventories are based on the thought that 
individuals have completely different strengths and 
preferences when it involves learning. Several theories 
exist suggesting that individuals are often classified based 
on their predominant learning ‘style.’ Most of 
these concepts propose that each individual 
learns differently and that designing instruction based 
on these learning styles will enhance the tutorial method.

This notion that individuals possess completely 
different learning styles 1st became a preferred thought 
during the Seventies12. Since then, learning style theories 
have had an incredible impact on the field of education. 
Teachers use learning style inventories at the beginning 
of a session to understand more regarding learning styles 
of students and to assist them perceive how they learn in 
better way.

Uses of Learning Style Inventories 

Learning style inventories are most widely used 
classroom tool despite the actual fact that research has 
found very little proof that matching a student’s learning 
preferences to instructional methods produces better 
educational outcomes. Several studies have found that 
students taught according to their identified learning 
style do no better than students who aren’t matched to 
their style.13

However, research has supported the concept that 
individuals have definite preferences for how they 
learn new information14. At best, learning style 
inventories could be a way for students to develop study 
habits that keep them interested and engaged within 
the learning process.

Students might find it helpful to discover their 
preferences and then use this info to hone their 
study routines. Visual learners, for instance, would 
possibly like making symbols, graphs, and alternative 
visual information while studying the material in 
question. 
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Popular Types of Learning Style Inventories

These are a few popular types of learning style 
inventories:

Kolb’s Learning Style Inventory (LSI)

Perhaps one of the best-known and most generally used 
questionnaires is the Learning style Inventory 
(LSI) based on Kolb’s learning styles15. The assessment 
allows students to identify their learning style and 
additionally provides information on how teachers can 
utilize this information to best serve students as well as 
possible strategies for accommodating different learning 
styles.

Fleming’s VARK Learning Style Questionnaire

In Fleming’s VARK learning style model, 
learners are identified as one of four totally different types: 
visual, auditory, reading/writing and kinesthetic. In 1992, 
he printed a questionnaire based on his model that was 
designed to assist individuals learn more about their own 
style16. The model and questionnaire quickly became 
extremely popular among students and educators, and 
both remain widely used nowadays.

Jackson’s Learning Styles Profiler (LSP)

The Learning Styles Profiler (LSP) relies on Chris 
J. Jackson’s hybrid model of learning and personality. 
Jackson’s model suggests that learning styles are 
influenced by a range of factors, including experience, 
personal choice, and biology. The profiler is designed 
to assess how individuals learn at work, so it’s 
usually utilized in organizational and business settings17.

Learning Style Quizzes

There are several free online quizzes accessible 
online, while these informal questionnaires are a fun way 
to gain a bit additional insight into how you prefer 
to learn, it’s important to understand that most have 
never been studied or validated in any way. Taking 
such online quizzes are often a fun way to discover some 
of your own learning preferences, however try not 
to place an excessive amount of stock into your results18

Benefits of Knowing Learning Styles19,20

Everyone is a unique learner. Nobody else learns in 

exactly the same way you do. There are many benefits 
to understanding how you learn information best. Some 
of these include:

· maximizes one’s learning potential

· ensures success

· gives one  personalized strategies to score high

· allows one to be told “his way” – through one’s 
own best methods

·  helps overcome the constraints of 
improper directions

· reduces the strain and frustration of learning 
experiences

· expands your existing learning 
and learning methods

· Accurate image of classroom diversity

· Better results and a lot of job satisfaction

·  A personalized report aimed toward the teacher

·  increases your confidence

· teaches you the way to use your brain best

· enables you to get pleasure from any 
learning method

·  inspires bigger curiosity and motivation 
for long learning

· shows you the way to require advantage of your 
natural skills and inclinations

· Improves discernment

Conclusion

It is important to remember that there are a number 
of learning styles and many learning style inventories to 
identify them but there is no right or wrong learning style. 
Each learning style has advantages and disadvantages. 
Knowing your learning style is not meant to limit 
you, instead to expand you – by helping you to learn, 
understand, work and live more efficiently. 
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Abstract

The COVID-19 pandemic has raised challenges in dealing with the dead body of deceases who have 
been a suspected case or a confirmed case of Covid-19, considering the extreme shortage of trained and 
experienced manpower in dealing with various duties and responsibilities in the COVID-19 scenario it is 
very important to ensure safety of the health care workers.All the guidelines issued from time to time for 
control of spread and treatment of Covid-19 are speculations depending on the current trends and none are 
based on robust research due to lack of scientific literature and work as the Covid-19 virus in new to the 
human race .The main driver of transmission of COVID-19is through droplets. There is unlikely to be an 
increased risk of COVID-19 infection from a dead body to health workers or family members who follow 
standard precautions while handling body. Only the lungs of dead COVID-19 patients, if handled during 
an autopsy, can be infectious.1and there is no evidence so far of transmission of virus through the handling 
of corpses.2There are a lot of speculations in the mind of forensic medicine experts regarding the ongoing 
mortuary work and dead body management in the Covid-19 scenario considering the risk of acquiring the 
infection during handing or bodies or while conducting a medico legal post mortem examination. 

Key words: Autopsy, COVID-19Infection, Dead body management, COVID-19-19Guidelines 

Introduction 

Aims and Objectives 

To access the Knowledge, attitude, and perception 
regarding the procedure of autopsy in COVID-19cases 
among doctors doing post mortem examination

Materials and Methods 

The study was carried out with help of a questionnaire 
which was circulated as a Google forms among forensic 
medicine experts all over the country. The objectives 
of the study were explained to them in detail. Online 
written informed consent was taken before proceeding 
further. The questionnaire was designed to study the 
Knowledge, attitude, and perception regarding the 
procedure of autopsy in COVID-19cases among doctors 
doing post mortem examination. Participants were 
instructed to indicate their responses by selecting an 
appropriate answer in the columns. Multiple responses to 

questions were not permitted. Participants has to submit 
the response online after submitting response to all the 
questions .The data obtained from the answer sheet was 
evaluated and incorporated on Microsoft Excel sheet and 
descriptive analysis in terms percentage was carried out.

Inclusion criteria

1. Doctors Performing Medico legal post mortems 
and awe consenting for the participation in study

Exclusion Criteria 

1. Doctors not consenting to participate

2. Incompletely filled questionnaire 

Results 

The statistical data obtained from the study is 
presented in a tabulated format 

DOI Number: 10.37506/ijfmt.v15i3.15282
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Sr. No. Questions Yes (%) No (%) Don’t Know(%)

1
Are the mortuary workers at risk of COVID-19 infection 

during performing autopsies on COVID-19 positive 
patients?

109 (97.32%) 03 (02.68%) 00 (00.00%)

2
Can a routine autopsy be performed on a COVID-19 positive 

patient?
21 (18.75%) 85 (7.89%)

06(05.35%)
(05.35%)

3
Can routine Autopsy be performed if a COVID-19 positive 

patient commits suicide?
49 (43.75%) 60 (53.7%) 03 (02.67%)

4
Can routine autopsy be performed in the homicidal case of a 

COVID-19 positive patient?
69 (61.60%) 39 (34.82%) 04 (03.75%)

5
Can the body of a deceased person who was known to be 

COVID-19 positive be buried?
69 (61.60%) 39 (34.82%) 04 (03.75%)

6
 Disposal of the body of a COVID-19 positive deceased, 

Should be the responsibility of Doctor?
17 (15.17%) 93 (83.03%) 02 (01.78%)

7
Disposal of the body of a COVID-19 positive deceased, 

should be a responsibility of Relatives?
17 (15.17%) 93 (83.03%) 02 (01.78%)

8
Disposal of the body of a COVID-19 positive deceased 

should be a responsibility of Administration?
104 (92.85%) 06(05.35%) 02 (01.78%)

9
If a suspected person for COVID-19 infection dies, can 

sample be taken to know his COVID-19 status?
103 (91.96%) 06(05.35%) 03 (02.67%)

10
 Can an autopsy be withheld till COVID-19 testing report is 

received?
84 75%) 26 (23.21%)

02

(01.78%)

11
 Can an autopsy surgeon give PM opinion of cause of death 
only by history and external examination of the body of the 

deceased?
41 (36.60%) 69 (61.60%) 02 (01.78%)

12
 Is it right to give opinion in a COVID-19 suspected case 

without performing autopsy?
32 (28.57%) 73 (65.17%) 07 (06.25%)

13
 Should there be a separate fully equipped mortuary for 

conducting an autopsy of COVID-19 cases, like there is a 
separate operation theatre for living patients?

94 (83.92%) 17 (15.17%) 01 (00.89%)

14
 Should we consider all cases to be COVID-19 positive 

while conducting Autopsies?
83 (74.10%) 27 (24.10%) 02 (01.78%)

15
 Should it be mandatory on administration part to provide all 
sanitization and personal protective gears to the workers in 

mortuary
111 (99.10%) 00 (00.00%) 01 (00.89%)

16
Should lab technicians be called for the collection of 

COVID-19 testing sample from a dead body
67 (59.82%) 37 (33.03%) 08 (07.14%)

17
Should Autopsy surgeon himself collect the COVID-19 

testing sample from a dead body?
57 (50.89%) 50 (44.64%) 05 (04.46%)

18
 Is declaring COVID-19 positive status of patient ethically 

right?
90 (80.35%) 19 (16.96%) 03 (02.67%)

19
 COVID-19 positive dead body should be disbursed 

immediately, even at night?
55 (49.10%) (49 43.75%) 08 (07.14%)
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Discussion

Are the mortuary workers at risk of COVID-19 
infection during performing autopsies on COVID-19-19 
positive patients?

There is unlikely to be an increased risk of 
COVID-19 infection from a dead body to health 
workers or family members who follow standard 
precautions while handling body. Only the lungs of dead 
COVID-19 patients, if handled during an autopsy, can 
be infectious,1 but the doctor’s, mortuary technician and 
other mortuary staff in mortuary performing autopsy are 
exposed to potentially high and dangerous health risks to 
organs fluid and secretions, even after taking the highest 
precautions. Hence, the pathological Autopsy requires 
a detail deliberation.3 In the current study is has been 
observed that 109 (97.32%)doctors out of 112 fell that 
there is risk of COVID-19infection during performing 
autopsies on COVID-19 positive patients. 

Can a routine autopsy be performed on a 
COVID-19-19 positive patient or in case of suicide/
homicide?

Autopsies on body of deceased who are Covid-19 
positive should be avoided and if needed should be done 
as per the safety precautions issued be the Government 
of India Ministry of Health & Family Welfare           
Directorate General of Health Services (EMR Division) 
Covid-19:Guidelines on dead body management. If a 
body with suspected or confirmed COVID-19 is selected 
for autopsy, health care facilities must ensure that safety 
measures are in place to protect those performing the 
autopsy.4In widespread infections, a minimally invasive 
autopsy can be performed.5

In the current study it is observed that 21 (18.75%) 
doctors agree with the statement, whereas 85 (7.89%) 
disagree with the statement and 06(05.35) stated that 
they don’t know. Considering the situation to be an 
alleged history of Suicide 49 (43.75%) doctors agree,60 
(53.57%) doctors disagree and 03(02.67%) stated that 
they don’t know, where as in case of a homicide 69 
(61.60%) doctors agree 39 (34.82%) doctors disagree 
and 04(03.75%) stated that they don’t know. 

Can the body of a deceased person who was known 
to be COVID-19positive be buried?

COVID-19Interim guidance states that People who 
have died from COVID-19can be buried or cremated.6

In the current study it is observed that 69 (61.60%) 
doctors agree with the statement, where as 39 (34.82%) 
disagree with the statement and 04 (03.75%)stated that 
they don’t know. 

Disposal of the body of a COVID-19 positive 
deceased;should be the responsibility of Doctor/ 
Relative/ Administration?

World Health Organization and Royal College of 
Pathologists states ensure that personnel who interact 
with the body (health care or mortuary staff, or the 
burial team) apply standard precautions, 7, 8also as 
per the department of health, hospital authority, food 
and environmental hygiene only trained personnel 
should handle dead bodies9 Being a new disease there 
is knowledge gap on how to dispose of dead body of a 
suspect or confirmed case of COVID-19. 1

In the current study it is observed that 17 (15.17%) 
doctors agree that Disposal of the body of a COVID-19 
positive deceased should be the responsibility of 
Doctorand relatives, where as 93 (83.03%) disagree 
with the statement and 02 (01.78%) stated that they 
don’t know. However In the current study it is observed 
that 104 (92.85%) doctors agree that disposal of the 
body of a COVID-19 positive deceased should be the 
responsibility of administration, where as 06 (05.35%) 
disagree with the statement and 03 (02.67%) stated that 
they don’t know. 

If a suspected person for COVID-19 infection dies, 
can sample be taken to know his COVID19 status and 
can an autopsy be withheld till COVID-19 testing report 
is received?

It is advisable to collect nasopharyngeal swab at the 
emergency department/casualty/ward/ICU and should 
be sent for COVID-19RT-PCR test in all Suspected/ 
Latent/ Unascertainable cases before moving the body 
to mortuary for preservation if the same was not sent in 
due hospital course.3

In the current study it is observed that 103 (91.96%) 
doctors agree with the statement that if a suspected 
person for COVID-19 infection dies, sample can be 
taken to know his COVID-19-19 status, where as 06 
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(5.35%) disagree with the statement and 03 (02.67%) 
stated that they don’t know, moreover In the current 
study it is observed that 84 (75%) doctors agree with the 
statement that autopsy can be withheld till COVID-19 
testing report is received, where as 26 (23.21%) disagree 
with the statement and 02 (01.78%) stated that they 
don’t know. 

Can an autopsy surgeon give PM opinion of cause 
of death only by history and external examination of the 
body of the deceased and is it right to give opinion in a 
COVID-19 suspected case without performing autopsy?

The death in hospital or under medical care due to 
COVID-19is a non medico legal case and no Forensic 
Autopsy will be conducted. The certification of death 
and issuance of Medical Certificate of Cause of Death 
(MCCD) will be done by the treating doctor of the 
hospital.3 Some of the cases of suspected death due to 
COVID-19-19virus are brought dead in hospital and are 
labelled as medico legal case by the emergency doctor 
on duty and the body is sent to mortuary as MLC case 
and police is informed, which may need post mortem 
examination for clarity in the cause of death and 
differentiating between MLC and Non MLC case. The 
Forensic Autopsy of these cases may be waived off. 3 
In the current study it is observed that 41 (36.60%) 
doctors agree with the statement that PM opinion of 
cause of death can be given only by history and external 
examination of the body of the deceased, where as 69 
(61.60%) disagree with the statement and 02 (01.78%) 
stated that they don’t know, however it is observed that 
32 (28.57%) doctors agree with the statement that it is 
right to give opinion in Covid-19 19 suspected cases 
without performing autopsy, where as 73 (65.17%) 
disagree with the statement and 07 (06.25%) stated that 
they don’t know. 

Should there be a separate fully equipped mortuary 
for conducting an autopsy of COVID-19 cases, like 
there is a separate operation theatre for living patients?

The existing mortuary facility for body storage 
should be strictly divided into COVID-19bodies and 
Non COVID-19bodies.3

In the current study it is observed that 94 (83.92%) 
doctors agree with the statement, where as 17 (15.17%) 
disagree with the statement and 01 (00.89%) stated that 

they don’t know. 

Should we consider all cases to be COVID-19 
positive while conducting Autopsies?

In all most all cases we do not have history of 
patient’s whereabouts hence we do not know if he had 
acquired the infection prior to his death or if the infection 
is the reason for the death

In the current study it is observed that 83 (74.10%) 
doctors agree with the statement, where as 27 (24.10%) 
disagree with the statement and 02 (01.78%) stated that 
they don’t know. 

Should it be mandatory on administration part to 
provide all sanitization and personal protective gears to 
the workers in mortuary

As perUNESCO International Bioethics Committee 
its responsibilities of the governments to ensure public 
safety and protect health, and raise awareness of the 
public and other actors on the methods required for this 
purpose; responsibilities of the public to abide by the 
rules that protect everyone not only as individuals but 
also, and above all, as a community; responsibilities of 
healthcare workers to treat and care for patients.10

In the current study it is observed that 111 (99.10%) 
doctors agree with the statement none disagree with the 
statement and 01 (00.89%) stated that they don’t know. 

Should lab technicians be called for the collection of 
COVID-19 testing sample from a dead body or Should 
Autopsy surgeon himself collect the COVID-19 testing 
sample from a dead body?

Lab technician should have received appropriate 
training for sample collection from suspected SARI/
COVID-19 cases and collect appropriate samples as 
decided by the treating doctor.11

In the current study it is observed that 67 (59.82%) 
doctors agree with the statement, where as 37 (33.03%) 
disagree with the statement and 08 (7.14%) stated that 
they don’t know. 

Is declaring COVID-19 positive status of patient 
ethically right?
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The COVID-19 pandemic has raised challenges in 
dealing with information sharing by the public and the 
authorities.The revelation of information only becomes 
of ‘public interest’ when the information affects the 
public or is a matter of public health policy. Such 
information can be seen as beneficial when knowing 
the information helps to generate awareness among the 
public to protect themselves against the disease. It is 
reasonable to believe that a common good for the public 
would outweigh the private interests of an individual or 
a few individuals.12

In the current study it is observed that 90 (80.35%) 
doctors agree with the statement, where as 19 (16.96%) 
disagree with the statement and 03 (02.67%) stated that 
they don’t know. 

COVID-19-19 positive dead body should be 
disbursed immediately, even at night?

The body should be cremated as soon as possible 
with post-funeral hand hygiene of handlers and sanitising 
the specified area.13

In the current study it is observed that 55 (49.10%) 
doctors agree with the statement, where as 49 (43.75%) 
disagree with the statement and 08 (07.14%) stated that 
they don’t know about the possibility of the same. 

Conclusion 

· Mortuary workers are at risk of Covid- 19 
infections hence should consider all bodies to be as 
positive and take all precautions irrespective of the case.

· There should be provision for testing the 
Covid-19 status of the suspected deceased and time of 
autopsy to be delayed till report is awaited, also there 
should be provision of avoiding autopsy in case the 
deceased is positive.

· Disposal of body should be responsibility of the 
administration with properly framed guidelines for role 
of doctors, hospital staff and relatives.

· There should be a separate fully equipped 
mortuary for conducting an autopsy of COVID-19 cases 
with uninterrupted supply of PPE by the authorities.

· Lab technicians should be trained and deputed 
to collected samples from dead bodies when needed.

· Considering it to be for the benefit of all, it 
is ethically right to declare the Covid-19 status of the 
patient.

·  No published data is available about the 
urgency of disposal of a body of the deceased who 
was Covid-19 positive. In such cases the body can be 
packed following appropriate precautions and then can 
be cremated accordingly during the day.
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Abstract

Covid-19 pandemic left a long lasting impact on entire education sector, as an estimated 90% of educational 
institutions closed down in at least 188 countries in the world and offline traditional teaching came to a 
standstill. In such critical situation pedagogical innovations in form of online education, virtual simulators 
etc came to rescue to keep the students academically occupied and motivated entering into the virtual era.

With advent of online education, several issues like social, infrastructural & pedagogical and psychological 
issues came to fore. Social divide, geographical issues, technical support and know how etc added to the 
gravity of situation. Educationists also pointed out that ethical issues in e-learning like academic dishonesty, 
plagiarism and copyright violations need to be addressed.

The present work is an attempt to find out various ethical issues in online education and to make suggestions, 
where ever required. 
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Introduction

World Health Organization (WHO) declared 
Covid-19 a pandemic on March 11th 2020 and 
subsequently lockdown 1.0 was announced in India on 
March 25th, 2020. No conventional educational activity 
in schools and colleges could be carried out since then, 
thus causing significant adverse impact on teaching-
learning activities in India and abroad as most of the 
educational institutions were not prepared to tackle the 
unprecedented situation. According to UNESCO report, 
Covid-19 has affected nearly 68% 0f total world’s student 
population as per the data taken during first week of June 
20201.The educationists world over and the governments 
realized the impact and possible consequences of closure 

of educational institutions and consequently, after a 
brief period of lockdown, use of ICT enabled learning 
emerged as the possible alternative and/or possible 
addition to offline education or as a compensation of the 
loss of physical learning .Schools and colleges started to 
resort to online education marking the beginning of era 
of virtual learning and online culture.

E Learning can be broadly classified as Synchronous 
and Asynchronous2. Real time communication between 
two or more people is known as synchronous learning. 
Here two way communications is possible and 
learning, therefore, becomes interactive. Learners can 
interact with co-learners in addition to the instructor 
to get clarity on the particular concept and can become 
facilitative in character. Video Conferencing, classes on 
zoom etc are common examples of this type of learning. 
Learning through pre-recorded lectures and videos, 
learning through or other similar platforms such as You-
tube or Google Class room comes under asynchronous 
learning. Here the leaner learns in isolation using the 
internet, at his own convenient time. Although real time 
interactivity is lacking, students can be encourage for 
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online discussions and can add their personal insights 
and experiences. However, it is required to ensure that 
the videos are aligned with your learning outcomes.

Online learning emerged as the best solution and 
gained popularity, acceptance and also momentum, 
as learning in virtual classroom made it possible for 
the students to study in the comfort of their homes 
with flexibility of time and place3. With experienced 
and enthusiastic teacher, it was possible to break the 
monotony of one way delivery and interactive learning 
became possible in conducive environment, offering 
learning opportunities to a large number of learners 
beyond geographical barriers. Online examinations 
could be conducted, proctored or otherwise, small 
group discussions and tutorials can also be conducted. 
These can be some of the advantages of online learning, 
though several social, socio-economical, pedagogical, 
infrastructural and ethical issues need to be taken into 
account.

Ethical issues

E learning has provided the learner all freedom to 
access and manage information; it has also created new 
issues around ethical learning practices, personal integrity 
and accountability4. In addition, there are problems 
inherent in the use of internet like breach of computer/
cyber ethics, academic dishonesty, cheating, plagiarism 
etc. ‘ A survey conducted within U.S. indicates that 59% 
of U.S. students involved in e-learning programs admit 
to some sort of academic fraud either ‘very often’ (27%) 
or ‘often’ (32%).’13.

Academic Dishonesty

“Academic dishonesty (AD) among the students 
can be defined as academic behavior that does not 
comply with stated assessment requirements and other 
institutional policies; when student behave in ways 
intended to gain undue benefit in relation to their 
assessment”5, a term which can even be broadened to 
include dishonest acts involving teaching, learning and 
research as well and involving not only the students but 
involving all those who are concerned with academic 
processes. Academic dishonesty is also defined as an 
intentional participation in deceptive practices in one’s 
academic work or in the work of others6.

Online learning is a distinctive educational 
architecture intentionally designed for virtual teaching, 
learning and assessment, with technology tools 
strategically deployed for engagement and outcomes, 
as well as wraparound services that provide support 
throughout the online student life cycle7. 

Cheating in Online Education

One of the commonest methods of AD appears to 
be cheating. It can be defined as any attempt to give or 
obtain assistance in a formal academic exercise without 
due acknowledgement8. It ranges from using crib 
notes, copying answers from others or even extending 
academic help to the needy.

It should not be generalized that this technology 
based approach itself has inherent flaws that leads to 
increase in cheating as compared to traditional offline 
teaching. This can be inferred from contrasting results 
which were found on studies conducted on academic 
dishonesty. On one hand, there are studies which 
indicate that there is no significant difference in cheating 
during online and paper based assessments, on the 
other hand some studies indicate that cheating in online 
examinations is significantly higher, still others pointed 
out that students actually cheat less on web-based online 
assessments9. Hence it will not be prudent to assume 
that online assessments are inferior to face to face 
examinations just because of the mistaken belief that it 
is plagued with cheating. 

The only difference in cheating online and offline 
appears to be anonymity i.e. examinee cheating online 
can enjoy anonymity and is less likely to be identified, 
at least during the conduct of examination, in absence of 
effective proctoring. Additionally, the examinee taking 
online test is more likely to fall prey to the temptation 
of cheating, seating in comforts of home and being 
geographically away from the probing gaze of the 
invigilators. 

Feigning physical presence

Sometimes AD may possibly take the form of 
identity misrepresentation or impersonation at the time 
of logging in to the online platforms, particularly so 
when large number of students are present in the virtual 
classroom. Strict measures for fixation of identity or 
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foolproof identity authentication is the possible solution.

Violation of online ethics may occur when the learner 
is appropriately logged in but not physically present or 
mentally alert all the time at the login terminal. Online 
polls, quizzes or questions at intervals help to avoid 
the issue. This is also required as it may provide much 
needed break to the learners considering the fact that 
attention span of the student may not exceed half an hour. 
‘It is advisable to limit classes to a maximum of 25 to 
30 minutes or break up large classes into smaller groups 
for the purpose of forum discussions and collaborative 
projects’10.Online platforms are available to address the 
issue of ‘proxy’ presence, as real time attendance can be 
downloaded. Teachers can also be held partly responsible 
in contributing to the breach of academic integrity. 
Technically ill equipped or academically ill prepared 
teacher engaged in non interactive, monotonous lecture 
making the classes ‘boring’ is also partly responsible.

Plagiarism and copyright violations 

‘Plagiarism and copyright violation are the 
traditional problems associated with e-learning. Students 
enrolled in an e-learning program can very easily garner 
fraudulent information and use it for their assignments, 
projects and research papers’11.As the information is 
easily available on the internet, it adds to the temptation 
of the student who is employed and otherwise engaged, 
unprepared or the one not willing to put in hard work, 
to resort to this type of dishonesty using someone 
else’s work for educational/academic purposes without 
proper citation, due acknowledgement and/ or proper 
paraphrasing12. 

Several studies attribute various socio-psychological 
factors for the growing menace of plagiarism and 
copyright violations. However, there are no studies to 
indicate that prevalence of plagiarism is more in online 
learning as compared to offline or face to face learning 
and assessments and this is true for all acts of violation 
of academic integrity and academic dishonesty, 
encountered at all levels of education.

Conclusions

Most of the studies on online ethical misconduct 
support the view that geographical distance between the 
teacher and the taught leads to ‘psychological distance’ 

and with availability of vast information on internet 
deviation from ethical and moral values appears ‘less 
personal’13 as a result, the student is tempted to drift 
away from ethical values. However, the extent or level of 
indulgence in violation of academic honesty and integrity 
varies from person to person, situation to situation and is 
encountered in all forms and levels of learning. “Stated 
differently, it appears from the research that those who 
are ‘inclined’ to plagiarize will do so by whatever means 
available and those who are not inclined to it, will not 
resort to it and are not likely to be tempted into academic 
dishonesty by the mere existence of internet”9.

The solution, possibly, lies in inculcation of moral 
values in the child at early age & thereafter and their 
regular periodic reinforcement at all levels. Appropriate 
modification in the syllabi with inclusion of ethical 
values is need of the hour rather than blaming technology 
driven learning as it is going to stay in times to come.
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Abstract

Background: Social intelligence is the capacity to know oneself and to know others. Social intelligence 
can be expressed as a measure of social awareness, social skills and social information process. Nursing is 
a career, which demands high level of social intelligence. The aim of the present study was to describe the 
social intelligence among nursing students in a selected nursing college, south India.

Methods: Descriptive survey design was used to conduct the study among 323 Nursing students South 
India. After getting ethical clearance and informed consent from the subjects the data were collected during 
the month in March 2020 using the standardised tool “Tromso Social Intelligence Scale”. Cluster random 
sampling was used to conduct the study. Nursing students currently undergoing their course are included in 
the study and those who were suspended or dismissed from their course or absent during the time of data 
collection were excluded from the study.

Results: Among 323 subjects’ majority 229 (70.9 %) were in <20 years of age. Most of the subjects 315 
(97.5%) were females. The subjects are studying in the first, second, third and fourth year of the course. Two 
hundred and thirty (71.2 %) are belonged to rural community. The average social intelligence score is around 
90 [Q1= 85, Q3= 95]. It is observed that variables such as age, year of study and occupation of father are 
significantly associated with Social intelligence score [p<0.05].

Conclusions: From the present study, it is observed that nursing students are equipped with good levels of 
social intelligence.

Key words: Nursing students, Personality,Social awareness, Social information process, Social intelligence, 
Social Skill. 
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Introduction

Social intelligence is the capacity to know oneself 
and to know other(1). It is the ability to understand and 
manage men and women, boys and girls, to act wisely 
in human relations(2)It develops from the experience 
with people and learning from success and failures in 

social settings and also defines who we are as humans(3). 
Individuals with social intelligence can sense how 
other people feel, know intuitively what to say in social 
situations, and seem self-assured, even in a larger 
crowd(4, 5).

It is difficult to lead a successful life in a society 
without social intelligence. Socially intelligent people 
behave tactfully and prosper in life. Social intelligence 
is useful in solving the problems of social life and help in 
tackling various social tasks(6). Thus social intelligence 
is an important developmental aspect of education.

Various studies have been conducted on social 
intelligence to academic achievements, creativity, home 
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environment, socio-economic status, wisdom, values 
and interpersonal personality traits, age, caste, gender, 
parents and parent’s occupation. So, it was felt that it is 
necessary to study the social intelligence among nursing 
students.Nurses are always sensed how other people 
feel and how to behave in various social situations(7).
Hence,it is important to develop social intelligence 
among nursing students. The present study isdesigned 
to assess social intelligence among nursing students at a 
selected nursing college, South India.

Methods

The present study was conducted in Nursing 
College, Kochi, Kerala, India. A quantitative approach 
with a descriptive survey design(8) was used to conduct 
the study. The study got ethical approval from the 
Institutional Review Board (IRB) on 18/02/2020.Cluster 
random sampling is used to conduct the study and the 
sample size was calculated as 200 with 20% allowable 
error and 95% confidence and based on the previous study 
(6). For increasing the generalizability of the findings, 
the study was conducted among 323 nursingstudents 
thatare the whole students of the institution based on the 
inclusion and exclusion criteria. The subjects, whoare 
present at the time of data collection were included in 
the study,the subjects who were suspended or dismissed 
from their course or absent during the time of data 
collection were excluded from the study.

The data were collected onMarch 2020using the 
following instruments:Tool 1: Structured questionnaire 
on socio-demographic data of nursing students which 

includes age, gender, year of study, religion, area 
of residence, type of family, education of father and 
mother, etc.

Tool 2: Tromso Social Intelligence scale (8)which is 
a standardized questionnaire thatconsists of 21 items and 
identifies 3 factors: social information processing, social 
skills, and social awareness. Respondents were asked 
the degree to which each statement described them on 
a scale from 1 (“describes me extremely poorly”) to 7 
(“describes me extremely well”). Only the endpoints 
of the scale had semantic labels. The purpose of study 
was explained to them and written informed consent 
will be taken from the samples in the study. The socio-
demographic data questionnaire was distributed to the 
samples. After that, social intelligence will be collected 
using Tromso social intelligence scale. Respondents will 
be asked the degree to which each statement described 
them on a scale from 1 (“describes me extremely 
poorly”) to 7 (“describes me extremely well”). 

The collected data were analysed using frequency 
distribution, percentage, median, interquartile range 
statistics, Chi-square,Fisher’s exact test at the level of 
significance p< 0.005 levels.

Results

The demographic features of the subjects are 
described in Table:1,Most of the subjects(70.9 %) are 
below 20 years of ageand are female (97.5%). Majority 
belongs to nuclear family(83.3%) and residing in rural 
area (71.2 %).

Table:1: Demographic data of the subjects

Variable Frequency (f) Percentage (%)

Age in years

a) <20 229 70.9

b) >=20 94
29.1

Gender 

a) Female 315 97.5

b) Male 8 2.5
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Year of study

a) First 95 29.4

b) Second 78 24.1

c) Third 77 23.8

d) Fourth 73 22.6

Residence

a) Rural 230 71.2

b) Urban 93 28.8

Family

a) Extended 5 1.5

b) Joint 49 15.2

c) Nuclear 269 83.3

Education of father

a) < Pre degree 242 74.9

b) Degree and above 81 25.1

Education of mother

c) <Pre degree 193 59.8

d) Degree and above
130 40.2

Occupation of father

a) Government 55 17.0

b) Private 98 30.3

c) Self 152 47

d) Unemployed 18
5.6

Occupation of mother

a) Government 43 13.3

b) Private 61 18.9

c) Self 33 10.2

d) Unemployed 186 57.6

Social intelligence among nursing students 

The median social intelligence score among nursing students has been observed is around 90 [Q1= 85, Q3= 95]. 
The summary measures of three domains of the intelligence score also provided in the Figure .1. 

Cont... Table:1: Demographic data of the subjects
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Figure .1:Social intelligence among nursing students 

Association between social intelligence and selected demographic variables

From Table. 2,it is evident that variables such as age, year of study, and occupation of the father have significantly 
associated with Social intelligence score [p<0.05]. 

Table :2 Association between social intelligence and selected demographic variables

Variables
Social intelligence

Chi-square test/ 
Fisher’s exact test

p-value
poor and 
average

Good

Age in years
<20 47 182 7.61

[Chi square, df=1]
 

0.006*>=21 33 61

Gender
Female 77 238

[Fisher’s exact test]
0.414

Male 3 5

Year of study

First Year 13 82

13.34

[Chi square, df=3]

 

0.004*

Second Year 23 55

Third Year 17 60

Fourth Year 27 46
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Residence
Rural 57 173

0.000

[Chi square, df=1] 0.992
Urban 23 70

Family type

Extended 1 4

0.23

[Fisher’s exact test]

 

0.89
Joint 11 38

Nuclear 68 201

Education of father
Less than pre degree 64 178

1.46

[Chi square, df=1] 0.227
Degree and above 16 65

Education of mother
Less than pre degree 53 140

1.86

[Chi square, df=1]
0.172

Degree and above 27 103

Occupation of father

Government 15 40

 

9.49

[Fisher’s exact test]

 

0.038*

Private 18 81

Self-employed 39 112

Unemployed 8 10

Occupation of 
mother

Government 10 33

4.84

[Chi square, df=3]

 

0.184

Private 10 51

Self-employed 12 21

Unemployed 48 138

*significant (p<0.05)

Cont... Table :2 Association between social intelligence and selected demographic variables

Discussion

A previous study was conducted among 560 
students from 7 departments of the university to explore 
the development of social intelligence during university 
years(9). The cross-sectional study included BS students 
of the 1st and 7th semesters. It was found that overall, 
the development of social intelligence during university 
years was at good rate and statistically significant. 
The urban and rural backgrounds students and boarder 
and day scholar students reported equal level of social 
intelligence; whereas male students reported higher 
level of social intelligence than the female students. The 
present study results are consistent with the same.

Conclusion

Socially intelligent individuals will lead a rich and 
meaningful life than others. The present study reveals 
that nursing students have good social intelligence and 
it is varied based on their age and year of study and 
occupation of the father. This will help themto provide 
better care for the persons.
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Abstract

Background: Appropriate use of sedative, hypnotic and analgesic agents are an important aspect of 
balanced anaesthetic technique for providing patient comfort and safety during anaesthesia, it also alleviates 
noxious stimuli, stress and anxiety while minimizing the risk of adverse events during extubation of trachea 
following surgery.

Dexmedetomidine is a potent and highly selective α2 adrenoreceptor agonist with sedative, amnesic and 
analgesic property has been successfully used for attenuating the stress response to laryngoscopy. We 
designed this observational comparative study to determine if Dexmedetomidine intra venous (i.v.) infusion 
before extubation can serve as an effective attenuating agent for blunting the haemodynamic and airway 
responses to tracheal extubation.

Methodology: Fifty patients of ASA physical status I and II underwent invasive operative procedure under 
general anaesthesia with intubation for over an hour, were divided into two groups, A and B of 25 each. 
Group A received 0.5µg/kg IV Inj. Dexmedetomidine in 100ml Normal saline and Group B received 100ml 
Normal Saline, both given over 15min and started approximately 15min before extubation. Patients heart 
rate, systolic blood pressure and diastolic blood pressure were recorded at different time intervals. Airway 
response was evaluated on the basis of cough immediately after extubation using 5-point rating scale 
(extubation quality score) and complications if any following extubation.

Result: During extubation(TE), Group A had lower mean heart rate (86.08±7.34) compared to Group B 
(98.56±11.67) (P value<0.05). Systolic blood pressure was lower in Group A (122.32±10.36) compared to 
Group B (138.16±9.13) which was statistically highly significant (P value<0.05). Similarly, diastolic blood 
pressure was lower in Group A (80.72±6.63) compared to Group B (91.21±8012) (P value<0.05). Extubation 
quality score was 2 in Group A and 4 in Group B in majority of the patients.    

Conclusion: Dexmedetomidine being a potent sedative and hypnotic provides better haemodynamic stability 
during and after extubation and smooth extubation with minimal coughing.

Keywords: Airway response, Dexmedetomidine, Extubation

Introduction

Appropriate use of sedative-hypnotic and analgesic 
agent is an important aspect of balanced anaesthetic 
technique providing patient comfort and safety during 
anaesthesia. Anaesthetic manoeuvers like direct 
laryngoscopy, tracheal intubation and extubation involve 
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severe sympathetic stimulation as well as increased 
plasma catecholamine levels, which cause tachycardia, 
increase myocardial contractility and systemic vascular 
resistance. [1,2] An appropriate agent or combination is 
helpful to alleviate noxious stimuli, distress and anxiety 
which may minimize the risk of adverse side effects 
during extubation. Patients with cardiovascular and/or 
neurological diseases, smokers and those with chronic 
airway disorder have a higher chance of complications 
at the time of extubation. [3]

Tracheal extubation is the discontinuation of an 
artificial airway provided when the indications for 
its placement like airway obstruction, protection of 
airway, suctioning, ventilatory failure and hypoxemia 
no longer persists. For a perfect extubation, there should 
be no movement, straining, coughing, breath holding or 
laryngospasm. Various agents like Lignocaine, Opioids, 
Esmolol, Calcium channel blockers [4,5], Magnesium 
Sulphate and Propofol have been shown to stop these 
adverse responses, but they all have limitations and side 
effects.

Dexmedetomidine, is a potent and highly selective 
α2 adrenoreceptor agonist with sympatholytic, sedative, 
amnestic and analgesic property. [6,7] It’s distribution half 
–life of approximately 6 minutes has been successfully 
used for attenuating the stress response to laryngoscopy. 
[8,9] It provides a unique quality of conscious sedation 
which resembles natural sleep. Its usage does not 
result in respiratory depression. The drug also acts as 
an anaesthetic-sparing agent and attenuate the pressure 
response to intubation. Dexmedetomidine suppresses 
shivering, possibly due to agonism of α2B receptors in 
the hypothalamus. It also depresses the gag reflex and 
improves tracheal tolerance when compared with other 
sedatives. [10] 

We designed this observational comparative study 
to determine if Dexmedetomidine intra venous (i.v.) 
infusion before extubation can serve as an effective 
attenuating agent for blunting the haemodynamic and 
airway responses to tracheal extubation.

Material and Methodology

After obtaining permission from the Institutional 
ethical committee the study was conducted in 
Department of Anaesthesiology at Dhiraj Hospital, 

S.B.K.S.M.I.R.C., Vadodara, during 2018-2019 for a 
period of 18 months.

This study was carried out on 50 patients (25 in 
each group) of either sex between 18 to 65 years of age 
belonging to American Society of Anaesthesiologists 
(ASA) physical status grade I and II and scheduled for 
elective major surgeries under general anaesthesia.

All the patients participating in the study were 
explained clearly about the purpose and nature of the 
study in the language they can understand well. They 
were included in the study only after obtaining their 
written informed consent. Patients were randomly 
divided into two equal groups.

GROUP A:(n=25) received Dexmedetomidine 0.5 
mcg/kg i.v infusion in 100 ml NS over 15 minutes before 
extubation

GROUP B:(n=25) received 100 ml NS i.v infusion 
over 15 minutes before extubation

Inclusion criteria:

• Patient willing to give informed consent.

• Patients of either gender in the age group of 18 
to 65 years, undergoing elective major surgeries of more 
than an hour duration under general anaesthesia.

• ASA physical status of patient as grades I and 
grade II.

• Patients with no known history of 
allergy, sensitivity or other form of reaction to the 
Dexmedetomidine.

• Mallampati airway class I and II. (Method of 
airway assessment)

Exclusion criteria:

• Participant’s refusal.

• ASA physical status of patients as III and IV.

• Patient with cardiac diseases and Respiratory 
diseases.

• Patients with obesity, diabetes, hypertension.

• Patients with bradycardia (HR < 60/min) or any 
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hypotension. (mean BP < 60 mm Hg)

• Patients on medications that affect heart rate or 
blood pressure.

• Pregnant and lactating mothers.

• Patients with history of sleep apnoea.

• Mallampati airway class III and IV.

Pre-operative Assessment:

A routine pre-operative examination and laboratory 
investigation of all the patients was carried out and   
assessed on the previous day of surgery. Patients were 
kept nil by mouth six hours prior to surgery. The patients 
were explained about the procedure of general anaesthesia 
and a written informed consent was obtained. In the 
operation theatre (OT), a multipara monitor was applied 
and baseline Respiratory Rate, Heart Rate, Systolic 
Blood Pressure (SBP), Diastolic Blood Pressure (DBP), 
oxygen saturation (SpO2) and ECG were recorded. The 
intravenous line was secured using -18 G i.v. cannula 
and IV Ringer Lactate (RL) was started.

All the patients were premedicated with inj. 
Glycopyrrolate 0.2mg, inj. Ondansetron 4mg, inj. 
Midazolam 1mg and inj. Tramadol 50mg i.v.

All patients were preoxygenated for 5 minutes 
with 100% Oxygen. Patients were induced with inj. 
Propofol 2-3 mg/kg i.v till the loss of eyelashes reflex 
followed by inj. Succinylcholine 1-2mg/kg to facilitate 
endotracheal intubation. Intubation was done by 
direct laryngoscopy using appropriately sized cuffed 
endotracheal tube. Patient was attached to breathing 
circuit of anaesthesia machine and after checking 
bilateral air entry, the tube was fixed.

Anaesthesia was maintained with Isoflurane 1% to 
3% in a combination of 40-50% Oxygen and 50-60% 
Nitrous oxide. inj. Atracurium was used for neuro-
muscular-blockade with loading dose 0.5mg/kg and 
maintenance dose of 0.1mg/kg as needed (every 15 -20 
minutes) till the end of surgery. About 15 minutes before 
the estimated time of end of surgery patients were given 
either Dexmedetomidine in 100 ml of NS or 100 ml 
NS as i.v. infusion over 15 minutes according to their 
respective group.

Patients in group A received Dexmedetomidine 
0.5mcg/kg intravenous (i.v.) in 100ml Normal Saline 
(NS) over15 minutes, while in group B, patients received 
100ml NS over 15 minutes before extubation. HR, 
systolic BP, diastolic BP were recorded at T0=baseline 
vitals, T1=at the start of infusion drug injection and 
thereafter at T3=3 minutes, T5=5 minutes, T10=10 
minutes and T15=15 minutes. Oxygen Saturation (SpO2) 
was recorded at T0=base line and T15=after 15 minutes 
of starting of drug infusion. Residual neuromuscular 
blockade was reversed with inj. Glycopyrrolate 0.008mg/
kg and inj. Neostigmine 0.05mg/kg i.v. When patients’ 
spontaneous respiration was considered as adequate and 
patients were able to obey verbal commands, trachea 
was extubated after suctioning of throat. 

HR, systolic BP, diastolic BP and SpO2 were 
recorded at TE=at the time of extubation and thereafter 
at TE3=3minutes, TE5=5minutes and TE10=10 
minutes after extubation. Occurrence of events like 
laryngospasm, bronchospasm, fall in saturation, 
bradycardia or hypotension were recorded. 

Air way response was evaluated based on frequency 
of coughing immediately after extubation, using a 5point 
rating scale. [11]

Table 1 Extubation Quality score 11

Score Conditions

1 No coughing

2 Smooth extubation, minimal coughing (1or 2times)

3 Moderate coughing (3 or 4 times)

4 Severe coughing (5-10 times) and straining

5 Poor extubation, very uncomfortable (laryngospasm and coughing >10times)
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Observation and Results

 In Group A, 13 patients were male and 12 patients were female while in the Group B, 12 patients were male and 
13 patients were female. Demographically both the groups were comparable (p value>0.05).

In group A, 10 patients belonged to American Society of Anaesthesiologist(ASA) physical grade I and 15 
patients belonged to ASA physical grade II. In group B 11 and 14 patients belonged to ASA I and II respectively. 
Both the groups were comparable.

Haemodynamic changes between groups:

Figure 1 T0-Baseline vitals, T1-Vitals at the start of infusion of drug, T3-3 min after starting of infusion, 
T5-5 min after starting of infusion, T10-10 min after starting of infusion, T15-15 min after starting of 
infusion, TE-Vitals at the time of extubation, TE3-3 min after extubation, TE5-5 min after extubation, 

TE10-10 min after extubation

There was no statistically signifi cant difference 
(p>0.05) in Heart Rate observed at the starting of 
infusion of drug in both the groups at T0, T1, T3, T5 
and T10.

We observed a statistically signifi cant difference 
(p<0.05) in Mean Heart Rate of group A (86±7.34) and 
group B (98.56±11.68) between two groups from 15 
minutes after starting administration of the drug till 5 
minutes after extubation.

Highly signifi cant difference (p<0.0001) in SBP was 
observed between group A (122.32±10.36) and group B 
(138.16±9.13) at the time of extubation (TE) and after 3 
minutes of extubation (TE3) of group A (124.08±9.69) 
and of group B (137.76±11.05). There was no signifi cant 
difference in SBP at 5 minutes (TE5) and 10 minutes 
(TE10) after extubation.

 It was observed that rise in SBP was more at the 
time of extubation (TE) and after 3 minutes of extubation 
(TE3) in group B as compared to group A.
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It was observed that there was signifi cant difference in DBP at T10 between group A and group B. DBP was not 
raised in group A (80.22±6.63) compared to group B (91.28±8.12) at the time of extubation (TE) and at 3 minutes 
after extubation (TE3) of group A (80.88±3.88) and of group B (92.24±7.15) showing p value as highly signifi cant 
(p<0.0001).

The signifi cant difference was found in Oxygen Saturation(SpO2) at the time of extubation(TE) of group A 
(98.60±1.73) and group B (95±3.55) (p<0.0004), at 3 minutes after extubation(TE3) of group A (99.08±1.29) 
and of group B (95.52±5.29) (p<0.0020), 5 minutes after extubation(TE5) of group A (99.56±0.82) and of group 
B (97.80±2.72) (p<0.0033),  and 10 minutes after extubation(TE10) of group A (99.72±0.68) and of group B 
(98.36±2.08) (p<0.0032),  in both the groups.

  Figure 2 Extubation score

We observed a signifi cant difference in the quality 
of extubation between the two groups. In group A 21 
patients (84%) were extubated smoothly with minimal 
coughing whereas only 2 patients (8%) were extubated 
smoothly with extubation quality score of 2 in group B. 
Moderate coughing with extubation quality score of 3 
was found only in 4 cases (16%) in group A as compared 
to 8 cases (32%) in group B. Extubation quality score 
4 was found in 60% of cases as severe coughing and 
straining at the time of extubation in group B.

Discussion

Recovering from anaesthesia often results in 
rise of catecholamine concentration after anaesthetic 
withdrawal which is further aggravated by laryngeal 
stimulation done at the time of tracheal extubation.

Complications at extubation include tachycardia, 
hypertension, dysrhythmias, coughing, laryngospasm, 
bronchospasm, impaired laryngeal function, pulmonary 
aspiration and hypoventilation can occur. [12] To 
achieve smooth extubation by avoiding coughing, 
laryngospasm and bronchospasm and to achieve 
effective haemodynamic attenuation various agents 
like Lignocaine, Opioids, Esmolol, Calcium channel 
blockers [4,5], Magnesium Sulphate and Propofol were 
used. Opioids, Magnesium Sulphate and Propofol have 
limitations and side effects of respiratory depression in 
immediate post extubation and postoperative period. 

Dexmedetomidine is having sympatholytic, 
analgesic, anxiolytic and sedative property with 
minimal depression of respiratory function. It is 
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hypnotic action is by activation of central pre and post 
synaptic α2 receptor in the locus coeruleus, producing 
sedation like sleep in which patient is easily arousable 
and cooperative. It can cause bradycardia, transient 
hypertension and hypotension. The duration of action of 
Dexmedetomidine is very short. The distribution half-life 
of Dexmedetomidine 0.5 mcg/kg i.v. is of approximately 
6 minutes which is helpful in prevention of bradycardia 
and hypotension during postoperative period. [8,9] 

We designed this observational study for attenuation 
of haemodynamic and airway responses during 
extubation using Dexmedetomidine having sedative, 
hypnotic, analgesic and sympatholytic properties 
without respiratory depression and shorter duration of 
action. We compered 0.5 mcg/kg Dexmedetomidine i.v. 
infusion with 100 ml 0.9% NS i.v. infusion to evaluate 
the effects on attenuation of hemodynamic responses 
and quality score of extubation.

Many studies are carried out to show the anxiolytic 
and analgesic properties of Dexmedetomidine which 
is very useful for ICU sedation. In one study it was 
successfully used to blunt the stress response to 
laryngoscopy. In our study we explore these properties 
of Dexmedetomidine for providing smooth and steady 
transition from the pre-extubation period to the post-
extubation phase by minimizing the haemodynamic 
fluctuations and adverse airway responses.

Dexmedetomidine activates receptors in the 
medullary centre, decreasing the norepinephrine turnover 
and reducing central sympathetic outflow, resulting in 
alteration in sympathetic function and decreased Heart 
Rate and BP. [13]

The Mean Heart Rate after 15 minutes of starting 
Dexmedetomidine infusion (T15) had remained near 
the base line (T0) value up to 5 minutes after extubation 
(TE5) in Group A while there was rise in mean Heart 
Rate during extubation (TE) and thereafter at 3,5 and 
10 minutes (TE3, TE5, TE10) after extubation in group 
B (NS). Barkha Bindu, Surender Pasupuleti et al 
(2013) [13] also reported same during extubation when 
i.v. infusion of Dexmedetomidine 0.75 mcg/kg given 15 
minutes before extubation and compared with placebo 
group.

Qing Fan, Chunbo Hu et al (2015) [14] observed 
that Mean HR was significantly higher in Remifentanil 
0.03 mcg/kg/min infusion group than in the group which 
received Dexmedetomidine 0.07mcg/kg/min infusion at 
5, 10, and 15 min after extubation. (P < 0.05) 

Mean Systolic BP(SBP) remained stable at the time 
of extubation (TE) and thereafter up to 10 min (TE10) in 
group A compared to group B which showed significant 
rise in SBP at the time of extubation. (TE) (p<0.05). D 
Jain, R Khan et al (2008) [15] in their study observed the 
same result but with the higher dose of Dexmedetomidine 
which was 1mcg/kg.

 G. Guler, A. Akin et al (2005) [16] showed rise in 
SBP at the time of extubation compared to baseline in 
both the groups of patients of their study who received 
Dexmedetomidine or placebo. But rise in SBP at the 
time of extubation was significantly lower in the group 
who received Dexmedetomidine than placebo. They had 
given Dexmedetomidine as i.v. bolus (1 minute).

Mean diastolic BP remained stable in group A   
compared to base line values at the time of extubation 
(TE) and thereafter up to 10 minutes after extubation 
(TE10). Significant rise in Mean DBP at the time of 
extubation (TE) was observed when compared to base 
line value (T0). Thus, Mean DBP was not raised in 
group A compared to group B at the time of extubation 
(TE) and at 3 minutes after extubation (TE3) showing 
p value as highly significant (p<0.0001). In contrast to 
our observation G. Guler, A. Akin et al (2005) [16] in 
their study observed that there is rise in Mean DBP at the 
extubation in both the groups when compared to baseline 
values. But rise in DBP in group A was less compared 
to group B. This can be explained as Dexmedetomidine 
can cause transient hypertension due to peripheral 
vasoconstrictive and baroreceptors reflex. [17]

Oxygen Saturation (SpO2) at the time of extubation 
(TE), at 3 minutes after extubation (TE3), 5 minutes after 
extubation (TE5) and 10 minutes after extubation(TE10) 
was found significantly different (p<0.05) in both the 
groups. In group A none of the patient had Mean SpO2 
less than 98%. However, none of the patient had Mean 
SpO2 value less than 95% in group B.

In the present study adverse airway responses to 
extubation like coughing, straining, laryngospasm etc. 
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were evaluated using extubation quality score of 1 to 5. 
[11] 84 % patients of group A were extubated smoothly 
with extubation quality score 2 with minimal coughing 
compared to only 8 % patients of group B who showed 
extubation quality score of 2. Majority of the patients 
(92%) in group B showed straining and 5 to 10 times 
severe coughing during extubation having extubation 
quality score of 3 and 4. Thus significant difference was 
found in the quality of extubation score between group 
A and B.

Moderate coughing with extubation quality score 
of 3 was found only in 4 cases (16%) in group A as 
compared to 8 cases (32%) in group B. Extubation 
quality score 4 was found in 60% of cases as severe 
coughing and straining at the time of extubation.

Dexmedetomidine 0.5mcg/kg i.v. infusion given 
before 15 minutes of extubation can effectively attenuate 
haemodynamic reflexes and facilitate smooth extubation 
with prevention of adverse airway reflexes.

None of the patient developed any side effects 
such as bradycardia, hypotension, fall in saturation, 
laryngospasm or bronchospasm.

Conclusion

From our study we can conclude that use of Inj. 
Dexmedetomidine 0.5 mcg/kg i.v. infusion in 100 ml 
of NS 15 minutes before extubation can successfully 
attenuates the haemodynamic responses in the form 
of Heart rate, Systolic and Diastolic Blood Pressure 
to extubation. It also enables smooth extubation of the 
trachea by preventing coughing without respiratory 
depression.
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Abstract

Background: Identification is the determination of the individuality of a person based on certain physical 
characteristics. The clavicle is one of the bones which is less explored but has drawn considerable interest in 
this field, particularly concerning sexual dimorphism. Aim & Objectives: The present study evaluates the 
existence of sexual dimorphism based on various morphometric parameters of the clavicle in a dry sample 
and identifies the best predictor amongst these. Materials & Methodology: The study was conducted in the 
mortuary of the Department of Forensic Medicine, Gandhi Medical College, Bhopal on 100 random cases 
(50 males;50 females) in which medico-legal post-mortem examination was done. After taking due consent, 
clavicle bone of deceased between25 to 60 years age group were collected during the autopsy, dried and 
then examined for the study. Measurements were carried out and statistically compared to evaluate sexual 
dimorphism. The studied parameters include Maximum length of clavicle, Breadth of sternal end, Breadth 
and Length of acromial end, Area of acromial surface and Mid clavicular circumference. Observations 
& Results: Amongst all the parameters, Maximum length of clavicle and Mid clavicular circumference 
are the most reliable parameters for sexual dimorphism with 81% accuracy rate when considered together. 
If all the morphometric parameters are taken together then the sex can be determined with 87% accuracy. 
Conclusion: Sexual dimorphism exists in clavicle and all the measured parameters contribute to different 
sex individually and with 87% accuracy when taken together. The derived discriminant function equations 
can be used to correctly assign the bones to the proper sex. 

Key Words: Clavicle, Identification, Sexual Dimorphism, Maximum length of clavicle, Length and Breadthof 
Acromial end, Area of Acromial end, Sternal end, Mid-clavicular circumference.

Introduction

While establishing the identity of an individual, the 
primary characteristics of identification are Sex, Age, 
and Stature[1].Amongst these, identification of sex is 
primary as age and stature are dependent on each other. 
To establish the sex effectively, often an expert has to 
extract as much information possible from fragmentary 
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and mutilated skeletal remains; then even a single bone 
like clavicle becomes important. The present study 
was designed to identify these morphological features 
(predictors) and examine the sexual dimorphism of 
adult clavicle in the population of Central India (Bhopal 
region), applying linear discriminant function analysis. 
As the skeletal remains that are usually brought for 
anthropological examination are in the dried and 
fragmented state, this study was conducted on dry 
clavicle.

Aim & Objectives

 The present study evaluates the existence of sexual 
dimorphism based on various morphometric parameters 
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of the clavicle in a dry sample and identifies the best 
predictor amongst these. 

Materials and Methodology

Study design: 

This prospective study was conducted on 100 
clavicles (50 males, 50 females) recovered from the 
medico legal autopsies conducted in the Mortuary of 
Department of Forensic Medicine and Toxicology, 
Gandhi Medical College, Bhopal. Prior approval of 
the Institutional Ethics Committee was taken. After 
obtaining written informed consent, random cases with 
known age and sex in between the age group of 25-60 
years were taken for the study.Cases with any chronic 
illness, metabolic disorders, congenital anomalies, bony 
deformities or injury were excluded. After opening the 
thorax, clavicle was recovered using the routine standard 
autopsy technique.The gap was packed with cotton 
and body contour was restored. The clavicle was then 
cleaned to remove maximum soft tissues. It was then 
tagged with a numbered plastic disc.These bones along 
with their plastic discs bearing the number were buried 
in the ground and left for sufficient time (about 1 month), 
to allow complete separation of soft tissues from bone. It 
was then cleaned and dried at room temperature. 

Anthropometric measurements:

Following measurements were taken in the dry state. 
All measurements were taken in millimeters. 

a. Maximum length of the clavicle: The straight 
maximum distance between the sternal and acromial end 
measured by placing the clavicle in horizontal plane on 
the Osteometric board, taking precaution that sternal end 
and concavity of acromial half of clavicle are placed in 
the same line, the maximum length of clavicle is noted.

b. Maximum breadth of sternal end: It is the 
straight distance between highest and lowest point of 
sternal articular surface in coronal plane (superior to 
inferior).(Figure 1) 

Fig.1: Measurement of Breadth of Sternal end

Fig.2: Measurement of Breadth of 
Acromial end

 

c. Maximum breadth of acromial end: It is the 
straight distance between the highest and lowest point of 
acromion articular surface in coronal plane (superior to 
inferior). (Figure 2)
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d. Maximum length of acromial end: It is the 
straight distance between acromion facet to distal point 
of conoid tubercle in coronal plane (medial to lateral). 

e. Acromial surface area: It is the product of the 
maximum length of acromial end and maximum breadth 
of acromial end taken up to 2 decimals. 

f. Midclavicular circumference: It is measured 
at Midclavicular point, determined with the help of an 

Osteometric board. The circumference was measured 
with the help of non-stretchable white colour twine 
thread. The twine thread was applied two rounds 
encircling the midclavicular point taking precaution that 
the thread is neither stretched nor overlaps on each other. 
After marking, the thread is removed from the bone 
and placed as a straight line and the distance between 
two farthest marks was measured in millimeters on the 
Osteometric board and was divided by two which gave 
the Midclavicular circumference.(Figure 3)

Fig.3: Measurement of Midclavicular circumference (MCC) with Thread.

Statistical Analysis

Three readings were taken for each parameter and 
the average was recorded.The data was compiled and 
summarized as Mean and Standard Deviations using 
SPSS software. Discriminant function analysis and 
Student’s t-test appliedto examine the dimorphism and 
how the variables could correctly assign the bones to 
the proper sex;p value of less than 0.05 was considered 
significant.

Observations:

All the measured morphometric parameters showed 
the Range and Mean to be higher in males than females. 

Overlapping of few values for both the sexes was also 
observed (Graph 1). For all the parameters, p < 0.01, 
which denotes thateach variable has significant mean 
difference and can be used for the determination of sex.
The ‘Discriminant Function Coefficients’ stipulated a 
discriminant function equation for each parameter whose 
cut score is 0. In cases where the DF score is above 0, the 
clavicle is that of a male and if less than ‘0’, the clavicle 
is that of a female. (Table 1)
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Graph 1: Histogram showing frequency-distribution of Maximum length of Clavicle

Table 1: Range, Mean with Standard deviation, Accuracy and Discriminant function equation. 

Parameter

Range (in mm); Mean with 
Standard Deviation

Accuracy (in %)
Discriminant function 

equation
Male Female Male Female Overall 

Maximum length of 
clavicle (MCL)

135.9 -166.0

Mean = 148.72
S.D = 6.65

122.2 - 150.2

Mean = 136.88 
S.D = 8.51

80 70 75 DF= 0.13MCL – 18.69

Maximum breadth of 
sternal end (BOSE)

20.80 - 32.70

Mean = 25.28
S.D = 2.06

15.60- 29.58

Mean = 22.83
S.D = 2.96

82 68 71 DF= 0.39BOSE – 9.43

Maximum breadth of 
acromial end (BOAE)

17.56 - 33.48

Mean= 24.71
S.D = 3.19

16.70 - 27.25

Mean = 22.83 
S.D = 2.96

70 72 71 DF = 0.34BOAE – 7.85

Maximum length of 
acromial end (LOAE)

20.74 - 28.96

Mean= 23.61
S.D = 1.82 

16.97 - 26.43

Mean = 20.56
S.D = 2.15

76 74 75 DF = 0.50LOAE – 11.06

Acromial surface area 
(AOAE)

364.19 - 882.70 

Mean = 586.38
S.D = 105.35

290.25 - 720.22

Mean = 440.09
S.D = 91.55

70 74 72 DF = 0.01AOAE – 5.20

Midclavicular 
circumference (MCC)

32.40 - 45.46 

Mean = 38.67 
S.D = 3.3

28.18 - 38.62

Mean =33.04 
S.D = 2.4

72 88 80 DF= 0.35MCC – 12.42
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The ‘Classification results’ reveal that all the Mid-
clavicular circumference predicts the sex with 80% 
accuracy followed by Maximum length of Clavicle and 
Length of acromial end with an accuracy of 75%.

When considered together, the ‘Discriminant 
Function Coefficients’ reveal that all the variables 
contribute more or less to the equation for determining 
sex, but Maximum length of Clavicle and Mid-
clavicular circumference are the contributors to the 
maximum extent. When these two parameters are taken 
together, it was observed that 81% of original grouped 
cases [41 among 50 males (82%) and 40 females from 
50 (80%)]were correctly classified by theDF score = 
0.04MCL + 0.3MCC – 15.636. 

When all the factors are considered together: 
When all the above-mentioned parameters are considered 
together, it is observed that 87% of original grouped 
cases [45 among 50 males (90%) and 42 females from 50 
(84%)] were correctly classifiedby this DFscore=0.03
MCL+0.22MCC+0.04BOSE+0.01AOAE-0.1BOAE-
0.001LOAE -13.308.

Discussion

Maximum length of clavicle is the most common 
parameter studied by various researchers followed by 
Mid clavicular circumference. Studies by Akhlaghi 
et al[2] in 120 Iranian individuals showed an accuracy 
of 73-88% in determining sex by Maximum length 
of clavicle (MCL) and Midclavicular circumference 
(MCC). Sehrawat et al[3] in 263 individuals of age 
group 17-94 year in Chandigarh zone (India) observed 
accuracy of 75.9% for males and 83.8% for females 
in sexual dimorphism by MCL (Table 2) and 79% in 
males and 86.8% in females by MCC. The inverse trend 
of increased accuracy for females by MCL is noted 
by Sehrawat et al as compared to the present study in 
which accuracy is more for males. when comparing the 
MCC, Sehrawat et al found it 79% & 86.8% accurate for 
sexual dimorphism in males and females respectively. 
An important resembling aspect seen is the higher 
accuracy of female clavicle in the study of Sehrawat et 
al and the present study, which strongly suggests that 
Midclavicular circumference is an important parameter 

to correctly classify female clavicle as compared to 
male clavicle(Table 3). Compared to the present study, 
a higher accuracy of 85.6-94.8% was obtained by Frutos 
et al[4]for both MCL and MCC in the Guatemalan 
population by studying 97 individuals and by Alcina 
et al [5]in 77 individuals of the age group of 20-92 year 
of Spanish population with an accuracy rate of 90.9% 
for MCL and 88.3% for MCC. On the other hand, in 
the study conducted by Haque et al[6] on 257 Nepalese 
individuals the accuracy was found as 13.33% in males 
and 4.44% in females for MCL. A study by Shobha et 
al[7] in the Karnataka region (India) over 155 individuals 
shows an accuracy of 62% in males and 63.3% in 
females.Compared to the present study, the sample size 
is more in these studies but the accuracy is found to be 
less.In India, studies by Bindhu S. et al[8] in Mangalore, 
Bagal et al[9] in Maharashtra and Thulasi et al [10 in 
Kerala have put forward the mean of maximum length 
of clavicle in males and females but does not comment 
on the accuracy with which the sex can be determined. 
In Durban, a study by Ishwar et al[11] with a sample size 
of 100, only the mean of maximum length of clavicle 
is observed.Mean of Breadth of sternal end (BOSE) 
is found significantly higher in males as compared to 
females in studies done by Bindhu S. et al (Mangalore) 
[8] and Sehrawat et al (Chandigarh) [3] in India. Alcina 
et al (Madrid) [5] and S. Ishwar et al (Durban) [11] 
observed the same in their studies. The same applies 
to our study with accuracy for Males as 80% and for 
Females as 62%. The accuracy of a single variable has 
been mentioned by Sehrawat et al in Chandigarh region 
which is 75.9% for males and 66.2% for females, which 
is almost equivalent to our study. Breadth of acromial 
end (BOAE) has been studied by Anandi et al [12] on 
152 individuals of Maharashtra, India, Alcina et al on 
77 individuals of Madrid, Spain and Ishwar et al on 
100 individuals of Durban, Africa studied the mean but 
accuracy rate was not mentioned. The mean breadth of 
acromial end of Spanish population resembled with the 
present study. To the best of our knowledge the method 
to measure the Length of acromial end is not the same as 
adopted by other authors. Therefore, the area of acromial 
surface also varies and in both cases the accuracy of a 
single variable has not been mentioned by any authors. 
No study is available in the literature for comparison.
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Table 2: Comparison of studies on Maximum length of Clavicle (MCL) associated with Sex

Studies by various 
experts

Sample size Age group
Year of 
study

Male (mm) Female (mm) Region Accuracy

Frutos et al [12] 97 - 2002 - - Guatemala 85.6 - 94.8%

Haque et al[13] 257 - 2011

143.21 ±11.13

>176.60mm – male

<109.82mm – female

Nepal M-13.33%

F-4.44%

Akhlaghi et al [14] 120 - 2012 - - Iran 73.3-88.3%

Shobhaet al [15] 155 - 2014 142.1±11.70 131.7 ± 12.22
Karnataka

(India)

M-62%

F-63.30%

Ashish et al[16] 40 - 2014 138.71 ± 8.66 Telangana (India)
Not useful for 

sexing

Bindhu S. et al[19] 50 - 2015
144.3 ± 7.2

128.0 ± 10.1 Mangalore (India) -

Alcina et al [20] 77 20-92 y 2015 155.12 ±10.1 132.38±7.96 Madrid (Spain) 90.9%

Bagal et al [21] 120 - 2016 138 mm 120 mm
Maharashtra

(India)
-

Sehrawat et al [22] 263 17-94 y 2016 148.52±8.88 135.22±8.27
Chandigarh

(India) 

M-75.9%

F- 83.8%

S. Ishwar et al [23] 100 - 2016 152.49±9.85 139.36 ± 6.76 Durban -

Thulasi et al [24] 120 - 2017 134.57mm 120.53mm
Kerala

(India)
-

Present study 100 25-60 year 2017 148.72 ± 6.65 136.88 ± 8.51
Bhopal

(India)

M- 80%

F-70%
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Table 3: Comparison of studies on Midclavicular circumference (MCC) associated with Sex

Studies by various 
experts

Sample 
size

Age group
Year of 
study

Male (mm) Female (mm) Region Accuracy

Frutos et al [12] 97 - 2002 - - Guatemala 85.6 - 94.8%

Akhlaghi et al [14] 120 - 2012 - - Iran 73.3-88.3%

Shivarama et al [17] 315 - 2015 43.0mm 30.0mm

Mangalore 

(Karnataka)

(

-

Alcina et al [20] 77 20-92 y 2015 38.0 ± 3.8 31.36 ± 2.3
Madrid 
(Spain)

88.3%

Bagal et al [21] 120 - 2016 39mm 31mm
Maharashtra

(India)
-

Sehrawat et al[22] 263 17-94 y 2016 38.52 ± 3.28 32.66 ± 2.57
Chandigarh

(India)

M- 79%

F- 86.8%

S Ishwar et al[23] 100 - 2016 38.64mm 34.28mm
Durban 
(Africa)

-

Thulasi et al [24] 120 - 2017 35.50±3.37 26.82±2.40 Kerala (India) -

Present study 100 25-60 y 2017 38.67±3.3 33.04±2.4 Bhopal (India)
M-72%

F-88%

The overall observation suggests that even in a 
single country, variations are seen in the estimation of 
sex with the help of Clavicle. The causes for this can be 
Environmental, socioeconomic, geographical, heredity 
and growth patterns. The worldwide variation can also 
be seen in both extremes. 

Conclusion

Based on the observations and results of the clavicle 
measurements, it can be concluded that the Mean of all 
the measured parameters is higher amongst males as 
compared to the females. Amongst all the parameters, 
Maximum length of clavicle and Mid clavicular 

circumference are the most reliable parameters for sexual 
dimorphism with 81% accuracy rate when considered 
together. If all the morphometric parameters are taken 
together then the sexual dimorphism can be estimated 
with 87% accuracy in Bhopal (Central region). 

Recommendations

The sample size can be increased in future studies 
with the usage of both side clavicles and increased 
individuals. Such studies in every region will help in 
compiling and studying the data and formulating one 
equation for the Indian population. The ethical issues 
related to the removal of a bone from a deceased person 
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is still a matter of concern for the relatives. This can 
be made justifiable with better communication &the 
importance of it in Research. 
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Abstract

Background: Obstructive Sleep Apnea (OSA) is a condition where the upper airway obstruction 
periodically occurs while sleeping causing breathing to stop intermittently, either completely (apnea) or 
partially (hypopnea). Tension-Type Headache(TTH) is the most common headache and is defined as primary 
headache in the ICHD 3 classification. Patients with OSA have a higher possibilityof developing TTH than 
patients without OSA. The purpose of this study was to analyze the risk factors for the severity of OSA and 
to analyze the relationship between the severity of OSA and the frequency of tension-type headaches every 
month. 

Research Methods: This research was an analytic observational study throughcross sectional design. The 
research subjects were OSA patients suffering from TTH in RSUP Dr. Kariadi, Semarang who met the 
inclusion and exclusion criteria. The inclusion criteria included OSA patients diagnosed using the STOP 
BANG questionnaire, patients suffering fromTTH usingthe ICHD 3 beta questionnaire, patients aged ≥ 18 
years old, and patients/families who agreed to become the study participants by signing an informed consent. 
Exclusion criteria included patients with impaired consciousness, GCS <15, patients with language disorders 
(aphasia), patients with structural brain lesions such as: stroke, head trauma (which includes moderate head 
injury and severe head injury), brain infection, brain tumor, and hydrocephalus normopressure in the last 
3 months as provenby history, physical examination, CT-scan image of the head or description (resume), 
patients diagnosed with other types of headaches, and patients with depression and anxiety. The study was 
conducted from April to December 2019. Patients’ data were obtained through questionnaire filled by the 
patients. Polysomnography examination was performed to assess the severity of OSA. The research data 
were analysis using correlation test ofSpearman. The results were considered to be significant if the p-value 
<0.05

Research Result: Seventeen OSA patients at RSUP Dr. Kariadi, Semarang were involved in this research. 
There was a relationship between age (p = 0.017),BMI (p = 0.000), and neck circumference (p = 0.014) 
on the incidence of OSA. In addition, there was a relationship between the degree of OSA severity and the 
frequency of tension-type headaches per month(r = 0.62; p = 0.0 08). 

Conclusion: There is a relationship between age, BMI, and neck circumference onOSA. There is a 
relationship between the severity of OSA and the frequency of tension-type headaches per month.

Keywords: Obstructive sleep apnea (OSA), Tension-type headache (TTH), Degree of severity.
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Introduction

Obstructive Sleep Apnea (OSA) is a common form 
of Sleep Disordered Breathing (SDB) which has been 
generally recognized and is associated with various 
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medical problems. It also has an impact on morbidity 
and mortality, so that it becomes a burden in public 
health services. This condition is characterized by 
repeated episodes of complete or partial collapse of the 
upper airway (especially the oropharyngeal tract) during 
sleep, with stopping/reduced airflow. 1-2 The diagnosis of 
OSA is made if the total frequency of decreased airflow 
associated with airway collapse or apnea hypopnea 

index (AHI) is more than 5 times per hour of sleep or is 
characterized by repeated episodes of apnea or hypopnea 
for at least 10 seconds while sleeping. This can lead to 
arousal periods (awakening or restlessness in sleep) 
and returning to sleep. AHI is obtained by conducting 
a polysomnographic examination. 3 Classification of the 
severity degree of OSA is based on the value of Apnea-

hypopnea index (AHI) established by the American 
academy of sleeping medicine. It can be divided into 
mild (AHI 5-14), moderate (AHI 15-30), and severe 
(AHI> 30). 4 OSA as one of the causes of tension-type 
headache is often not well-diagnosed, thus complicating 
the management of headaches.We wereinterested in 
further research of OSA onthe frequency of tension-
type headaches every month. The purpose of this study 
was to analyze the risk factors for the severity of OSA 
and to analyze the relationship between the severity of 
OSA and the frequency of tension-type headaches every 
month.

Material and Method

This research was an analytic observational study 
throughcross sectional. The research subjects were 
OSA patients suffering from TTH in RSUP Dr. Kariadi, 
Semarang who met the inclusion and exclusion criteria. 
The inclusion criteria includedpatients diagnosed with 
OSA using STOP BANG questionnaire, TTH patients 
diagnosed using ICHD 3 beta questionnaire, patients 
aged ≥ 18 years old, and patients/families who agreed 
to participate in the current research by signing an 
informed consent. Meanwhile, the exclusion criteria 
included patients with impaired consciousness, GCS 
<15 , patients with language disorders (aphasia), patients 
with structural brain lesions such as: stroke, head trauma 
(which includes moderate head injury and severe head 
injury), brain infection, brain tumor, and hydrocephalus 

normopressure in the last 3 months as provenby history, 
physical examination, CT-scan image of the head or 

description (resume), patients diagnosed with other 
types of headaches, and patients with depression and 
anxiety.

The research was conducted in the outpatient and 
inpatient installation of RSUP Dr. Kariadi Semarang, 
starting fromApril 2019 to December 2019. The study 
sample size was 17 patients. The size of the study 
subjects was determined by consecutive sampling, 

in whichpatients were selected throughinclusion and 
exclusion criteria from April 2019 to the completion 
of this research. Patient data were obtained through 
questionnaire filled by the patients. Polysomnography 
examination was performed to assess the severity of 
OSA. TTH frequency assessments used the ICHD 3 beta 
criteria, while TTH intensity used the VAS score. Data 
were analysis using the Spearmancorrelation test. The 
results were considered significant if the p-value <0.05 

Results and Discussion

Based on Table 1, it can be seen that there wasa 
difference on the mean of the age betweenthe mild-
moderate OSA group andthe severe OSA group (p = 
0.017). There were more male participants than female 
participants in which the male participants were more 
involved in the mild-moderate OSA group and the 
number of female respondents was similar in the two 
OSA groups. In addition it was also known that most of 
the OSA subjects were at the age range of 50-59 years 
old (p = 1.00), and the relationship between OSA and 
TTH was significant (p <0.001). The current study also 
found that there were more male subjects than women (p 
= 1.00). 6 Previous research conducted in Norway found 
that most of the OSA age in TTH wereat the age range 
of 60-65 years old from a total of 431 samples, in which 
male participants were also dominating. 7 During the old 
age, there will be anatomical changes in the structure of 
the bones and muscles around the pharynx, lengthening 
the upper airway (pharynx) and thickening thefat around 
the pharynx which will result in decreased negative 
pressure reflex in maintaining patency of the upper 
airway. This is not different between men and women. 
8-9 The study conducted by Bucks 10 also stated that as 
we get older, OSA increases. 
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Table 1 Characteristics of study subjects based on OSA severity

Variable

OSA Severity

PMild - Moderate

%

Severe

%
AHI <30 (N) AHI> 30 (N)

Demographics      

Age 45.64 ± 13.65 (11) 64.71 54.83 ± 9.02 (6) 35.29 0.017

Gender      
Man 8 47.06 4 23.53 0.60

Women 3 17.65 2 11.76  

Total 11 64.71 6 34.29  

BMI      

Normoweight 4 23.5 0 00.0 0.000

Overweight 3 17.6 0 00.0  

Obese 4 23.5 6 35.3  

Neck circumference      

<40 cm 4 23.5 0 00.0 0, 0 14

≥ 40 cm 7 41.2 6 35.3  

Lifestyle      

Smoking history      

    Yes               Male

 Female

Total

3

0

3

17.65

17.65

0

3

0

3

17.65

17.65

0

0.34

 

 

 No 8 47.05 3 17.65  

Duration of smoking      

1-2 years 0 00.0 0 00.0  

3-4 years 0 00.0 0 00.0  

> 5 years 3 50.0 3 50.0  

History of alcohol consumption      

Yes  Male

          Female

          Total

2

0

2

11.8

0

11.8

0

0

0

0

0

0

0.40

 

 

No 9 52.9 6 35.3  

Duration of alcohol consumption      

1-2 years 1 100.0 0 00.0  

3-4 years 1 100.0 0 00.0  

> 5 years 0 00.0 0 00.0  

Clinical      

History of hypertension      

   Yes Male

 Female

 Total

4

1

5

23.53

5.88

29.41

2

2

4

11.76

11.76

23.53

0.37

 

 

 No 6 35.30 2 11.76  

Duration of hypertension      

      1-2 years

Man

Women

Total

 

1

0

1

 

11.11

0

11.11

 

1

0

1

 

11.11

0

11.11

 

      3-4 years

Man

Women

Total

 

2

0

2

 

22.22

0

22.22

 

0

2

2

 

0

22.22

22.22

 

       > 5 years

Male

Female

Total

 

0

1

1

 

0

11.11

11.11

 

2

0

2

 

22.22

0

22.22
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Table 1 also shows that the two OSA groups had 
more obese BMI than normoweight and overweight 
BMI. Furthermore, subjects with obese BMI were more 
in the severe OSA group than the mild-moderate OSA 
group. According to a study conducted by Magdalena 
in Poland, based on the medical record data on 41 OSA 
patients, it was found that theincrease in BMI contributed 
to the severity of OSA (p = 0.000). 11 Increased BMI and 
obesity have the potential to increase the incidence of 
OSA. 12 

  Subjects suffering from mild-moderate and severe 
OSA groups had more neck circumference of more than 
40 cm than subjects with neck circumference of less 
than 40 cm. In a retrospective study conducted by Si 
Eun Kim in Korea, neck circumference was influenced 
by the degree of OSA severity (p <0.0001). 13 The 
increased risk of OSA in obesity is due to the addition 
of fat tissue, especially on the walls of the upper airway, 
causing narrowing the airway lumen diameter and fat 
deposits causing decreased airway muscle strength. The 
increase in fat tissue mass can be a predictor of OSA by 
measuring the neck circumference. 14-15

 On both OSA groups, it was knownthat the subjects 
who smoked between the mild – moderate OSA group 
and the severe OSA group were the same. In a study 
conducted by Wen at Lukang Christian Hospital, 
there was no significant relationshipbetween smoking 
and OSA after the adjustment to theage, sex and BMI 
(OR = 1.02, 95% CI: 0.66-1.57). 16 Other studies have 
suggested that smoking is a risk factor for OSA, but 
further research is needed to confirm these results. 17 In 
this study, smoking was not a risk factor.

Smoking can cause a decrease in eNOS activity, 
thus exacerbating OSA by reducing the production of 
nitric oxide. If this situation continues, there will be 
vasoconstriction in the smooth muscle of blood vessels, 
if it occurs long-term it can cause hypertension. In 
addition, smoking causes an inflammatory response that 
releases inflammatory mediators such as CRP and IL-6 
and increases pro-inflammatory cytokines and attracts 
leukocytes to the endothelial surface at the start of the 
atherosclerosis process. 18-19

There was no association between hypertension 
and the severity of OSA, where the subjects suffering 
from hypertension in the mild-moderate OSA group 

were more than the severe OSA group. Amongthe 3 
subjects who smoked (> 5 years), it turned out that 2 
people had hypertension (> 5 years) and suffered from 
severe OSA. A prospective cohort study conducted in 
Spain by José for 12.5 years regarding the relationship 
between hypertension and OSA found the incidence 
of OSA was related to hypertension and the incidence 
of hypertension increased as the severity of OSA (p 
<0.001) increased.They got a total of 705 OSA subjects, 
in which 656 subjects had previously suffered from 
hypertension and 49 new subjects were diagnosed at the 
time of examination. 20 Other studies suggest that there 
is a two-way relationship between hypertension and 
OSA. This relationship is also greatly influenced by age 
and gender. 21

The history of alcohol consumption in this study 
wassmall because it fits the existing culture. In this study, 
alcohol had no effect. Several other studies suggested 
that alcohol consumption has the potential to worsen 
the incidence of OSA. 22 Other studies also stated that 
the effect of alcohol on OSA was inconsistent so that 
it could be different for each study result. 23 The results 
of the meta-analysis stated that alcohol consumption 
can increase OSA by 25% in low and middle-income 
countries 24 

Table 2 shows that there wasa strong positive 
correlation between the severity of OSA and the 
frequency of TTH (rho = 0.62; p = 0.008). This is 
consistent with a study conducted by Yu in Taiwan for 
6 years with 4,759 OSA patients as subjects who gave 
significant results (p = 0.003). Yu’s study also proved 
that patients with OSA experienced TTH (hazard ratio, 
1.18; 95% CI, 1.06–1.31). 25 According to the research 
conducted by Alberti, headache on awakening in OSA 
patients wasmostly TTH (frequent 42.1%, chronic 
15.8%). 26This is consistent with the fact that OSA is 
a chronic process so that patients suffering from OSA 
are more likely to suffer from TTH. OSA will cause 
intermittent hypoxia which will affect NO levels thus 
causes pain with the occurrence of vasoconstriction 
in vascular smooth muscle so that ischemia can occur 
and NO can cause spasm in the skeletal muscles. If this 
continues, it will cause chronic pain through central 
sensitization. 27-29 This study reinforced by Alberti 
30,whostated that the severity degree of OSA affects the 
occurrence of headache by 74% and insomnia by 40%.
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Table 2. Relationship between OSA severity and  frequency of tension-type headaches every month

TTH frequency

OSA Severity

rho p
Mild-Moderate

(AHI <30)
%

Severe

(AHI ≥ 30)
%

Infrequent

(<1 day / month)
4 23.5 0 00.0 0.62 * 0.008

Frequent

(<15 days / month)
6 35.3 2 11.8   

Chronic

(≥15 days / month)
1 5,9 4 23.5   

Total 11 64.7 6 35.3   

 * Spearman Correlation

Conclusion

Risk factors which are related to the incidence of 
OSA include age, BMI, and neck circumferences. This 
study also proved that there wasa relationship between 
the severity of OSA and the frequency of tension-type 
headaches per month.
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Abstract

Witnesses are regarded as one of the most indispensable element in the criminal justice system. It is because 
of them that the trial finds some substance so as to arrive at a fair conclusion. The inputs provided by the 
witness may have direct bearing on the conviction or acquittal of an accused, hence it is desired that such 
witness be protected from the wrath of extraneous factors that have the capability to change his stance over 
a particular case. Extraneous factors in form of corruption or threats form a majority which results in turning 
of the witness hostile; hence it becomes rudimentary for the state to ensure protection of such witness so as 
not to alter the prescribed course of justice.

Keywords: Witness, Crime, Justice, Hostile.

Introduction

What is witness protection? What are its main 
elements? How is it used to strengthen criminal 
investigations and prosecutions? Are there any 
universally applicable lessons that are the secret to 
successful witness protection programmes? Can 
countries with limited human and financial resources 
afford programmes like the ones operated and prized by 
well-funded and well-resourced legal systems? These 
are some of the questions that the present publication 
seeks to answer. Some answers will come easily. In most 
cases, however, experience has shown that, in actuality, 
practice is complicated.

The ability of a witness to give testimony in a 
judicial setting or to cooperate with law enforcement 
investigations without fear of intimidation or reprisal 
is essential to maintaining the rule of law. Increasingly, 
countries are enacting legislation or adopting policies 
to protect witnesses whose cooperation with law 
enforcement authorities or testimony in a court of law 
would endanger their lives or those of their families21.

Protection may be as simple as providing a police 
escort to the courtroom, offering temporary residence 
in a safe house or using modern communications 

technology (such as videoconferencing) for testimony. 
There are other cases, though, where cooperation by 
a witness is critical to successful prosecution but the 
reach and strength of the threatening criminal group is 
so powerful that extraordinary measures are required to 
ensure the witness’s safety. In such cases, resettlement 
of the witness under a new identity in a new, undisclosed 
place of residence in the same country or even abroad 
may be the only viable alternative.

Who is a Witness? 

Witness is one who can give a firsthand account 
of something seen, heard, or experienced. He furnishes 
‘evidence’. Witness, in law, in Britain and the United 
States, is a term used to designate either a person who 
testifies or gives evidence in a judicial or quasi-judicial 
proceeding or someone who attests to or is present at the 
execution of a legal instrument such as a deed, affidavit, 
or will. An oath is required of every person called to 
testify at a judicial proceeding. Not every person may 
be competent to testify as a witness, such as a person of 
unsound mind. The attendance of a witness at a judicial 
or quasi-judicial proceeding is compelled by the issuance 
of a subpoena. However, in this paper, researcher is 
dealing with the former class of witness who gives 
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evidence in a judicial proceeding, more specifically in 
a criminal trial22. 

As per the proposed Bill, “witness” means (i) any 
person who is acquainted with the facts and circumstances, 
or is in possession of any information or has knowledge, 
necessary for the purpose of investigation, inquiry or trial 
of any crime involving serious offence, and who is or 
may be required to give information or make a statement 
or produce any document during investigation, inquiry 
or trial of such case, and (ii) includes a victim of such 
serious offence. 

There are three categories of witnesses: (i) victim-
witnesses who are known to the accused; (ii) victims-
witnesses not known to the accused (e.g. as in a case of 
indiscriminate firing by the accused) and (iii) witnesses 
whose identity is not known to the accused. Category (i) 
requires protection from trauma and categories (ii) and 
(iii) require protection against disclosure of identity. 

A reader interested in knowing about the possible 
varieties of witnesses may refer to Halsbury’s Laws 
of India8. However, the list is not exhaustive. Therein 
we come across different categories viz; eye witnesses, 
natural witnesses, chance witnesses, official witnesses, 
sole witnesses, injured witnesses, independent 
witnesses, interested, related and partisan witnesses, 
inimical witnesses, trap witnesses, rustic witnesses, child 
witnesses, hostile witnesses, approver, accomplice etc.

Role of Witnesses: 

Right from the inception of the judicial system 
it has been accepted that discovery, vindication and 
establishment of truth are the main purposes underlying 
existence of courts of justice. The operating principles 
for a fair trial permeate the common law in both civil 
and criminal contexts. Application of these principles 
involves a delicate judicial balancing of competing 
interests in a criminal trial, the interests of the accused 
and the public and to a great extent that of the victim 
have to be weighed not losing sight of the public interest 
involved in the prosecution of persons who commit 
offence. 

Witnesses are as important as the lawyers and 
judges because without the light thrown by witnesses, 
lawyers and judges would be lost in the jungle of facts 

and it would be difficult to impart justice. This is the 
reason why Bentham states that they are eyes and ears 
of justice. If the witness himself is incapacitated from 
acting as eyes and ears of justice, the trial gets putrefied 
and paralysed, and it no longer can constitute a fair trial. 

Malimath Committee Report adequately explains 
the role of Witnesses in Criminal Justice Administration 
in the following words:

“Witness is an important constituent of the 
administration of justice. By giving evidence relating 
to the commission of the offence he performs a sacred 
duty of assisting the court to discover truth23. That is 
why before giving evidence he either takes oath in the 
name of God or makes a solemn affirmation that he will 
speak truth, the whole of truth and nothing but truth. 
The witness has no stake in the decision of the criminal 
court when he is neither the accused nor the victim. The 
witness performs an important public duty of assisting 
the court in deciding on the guilt or otherwise of the 
accused in the case. He sacrifices his time and takes 
the trouble to travel all the way to the court to give 
evidence. He submits himself to cross-examination and 
can not refuse to answer questions on the ground that the 
answer will criminate him. He will incur the displeasure 
of persons against whom he gives evidence. He takes all 
this trouble and risk not for any personal benefit but to 
advance the cause of justice.”

Examination of Witnesses and Law in India: 

Examination of witnesses forms one of the key 
steps in the four essential steps of criminal trial. As far 
as back as 1932, the Section 31 of Bengal Suppression 
of Terrorist

Outrages Act, 1932 empowered the Special 
Magistrate to exclude persons or public from the 
premises of the Court in order to protect the identity 
of certain witnesses. Apart from this, there are other 
provisions also under Indian laws which speak about 
dealing with witnesses24. 

Evidence Act - Under S.151 and 152 of Indian 
Evidence Act, 1872, victims and witnesses are protected 
from being asked indecent, scandalous, offensive 
questions, and questions intended to annoy or insult 
them. Otherwise, there is no other provision for 
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protection of witnesses, as against threats, intimidation 
or any inducement whereby they are prevented from 
telling the truth. Very often, when an accused is released 
on bail, one of the terms and conditions imposed by 
the Court on the accused is that he shall not tamper the 
evidence, or approach the witnesses. 

Hostile Witnesses – Section 154 of the Evidence 
Act prescribes for dealing with the hostile witnesses. 
Hostile witness has not been defined under the Act. A 
‘hostile witness is one who from the manner in which 
he gives evidence shows that he is not desirous of telling 
the truth to the Court. Where a party calling a witness 
and examining him discovers that he is either hostile or 
unwilling to answer questions put to him, he can obtain 
permission of the Court to put questions to him which 
may be put to him by way of cross-examination25. The 
problem of hostile witnesses is increasing and one of the 
main reasons for the same is lack of witness protection 
measures. 

Indian Penal Code – Disclosing the identity of the 
victim under section 376, section 376A, section 376B, 
section 376C or section 376D of IPC is punishable18. 
However, this protection does not extend to the witnesses. 

Perjury – Giving false or misleading testimony 
under oath amounts to committing the offence of perjury. 
Perjury is punishable since the time of Manu19. This 
is another evil in the criminal justice administration. 
Chapter XI of IPC provides for the offence of giving 
false evidence (offence against public justice). and 
Section 340 of the Cr.P.C. states the procedure for the 
prosecution for contempt of lawful authority of the public 
servants, for the offences against public justice and for 
the offences relating to documents given in evidence. 
Section 340 of Cr.P.C. prescribes the procedure with 
dealing such offences. 

Criminal Procedure Code – Normally the criminal 
trial is to be conducted in an open court, however, the 
Judge presiding may order that the public generally, or 
any particular person, shall not have access to, or be or 
remain in, the room building used by the Court21. The 
inquiry into and trial of rape or an offence under section 
376, section 376A, section 376 B, section 376C or 
section 376D of the IPC shall be conducted in camera22. 
As a principle of natural justice the accused is entitled to 
the statements recorded under sub-section (3) of section 

161 of all persons whom the prosecution proposes to 
examine as its witnesses, excluding therefrom any part 
in regard to which a request for such exclusion has been 
made by the police officer under sub-section (6) of 
section 17323. Further, Section 273 of Cr.P.C. mandates 
that all evidence taken in the course of the trial or other 
proceeding shall be taken in the presence of the accused 
or, when his personal attendance is dispensed with, in 
the presence of his pleader. Section 200 to 202 provides 
for examination of witnesses in front of complainant by 
the Magistrate. 

Special Acts – Section 16 of Terrorist and Disruptive 
Activities (Prevention) Act, 1987 (TADA) and 30 of the 
Prevention of Terrorist Act, 2002 (POTA) provided for 
the protection of witnesses. 

National Investigation Agency – Recently, in the 
wake of Mumbai Terror Attacks, NIA Act 2008 was 
passed in which there is a provision for witness identity 
protection. For the reasons to be recorded in writing 
proceedings under this Act may be conducted in camera. 
If the Special Court is satisfied on an application made 
by the witness or the Public Prosecutor that the life 
of such witness is in danger, it may, for reasons to be 
recorded in writing, take such measures as it deems fit for 
keeping the identity and address of such witness secret 
and avoid mentioning their names in the judgments and 
records. Whoever contravenes, shall be punishable with 
imprisonment for a term which may extend to three years 
and with fine which may extend to one thousand rupees.

International Witness Protection Laws:

    Under article 24 of the United Nations Convention 
against Transnational Organized Crime (General 
Assembly resolution 55/25, annex I), States parties 
are to take appropriate measures to provide effective 
protection from retaliation or intimidation for witnesses 
who give testimony in cases involving transnational 
organized crime26. The measures envisaged include 
physical protection, the relocation and non-disclosure 
or limitations on the disclosure of the identity and 
whereabouts of the witness and the introduction of 
evidentiary rules to permit testimony to be given in a 
manner that ensures the witness’s safety. States parties 
are to consider entering into agreements or arrangements 
with other States for the relocation of witnesses (para. 
3). The provisions of the article apply also to victims 
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insofar as they are witnesses (para. 4).

Under article 26 of the Organized Crime Convention, 
States parties are required to take appropriate measures to 
encourage persons who participate or have participated 
in organized criminal groups to cooperate with law 
enforcement authorities for investigative and evidentiary 
purposes. Pursuant to paragraph 4 of that article, such 
persons are to be afforded protection in accordance with 
the provisions of article 24.

The protection of victims and/or witnesses is also 
explicitly addressed in the protocols to the Organized 
Crime Convention, specifically in the Protocol to 
Prevent, Suppress and Punish Trafficking in Persons, 
Especially Women and Children, supplementing the 
United Nations Convention against Transnational 
Organized Crime (General Assembly resolution 55/25, 
annex II, articles 6 and 7) and the Protocol against 
the Smuggling of Migrants by Land, Sea and Air, 
supplementing the United Nations Convention against 
Transnational Organized Crime (Assembly resolution 
55/25, annex III, articles 5 and 16).

The Conference of the Parties to the United Nations 
Convention against Transnational Organized Crime, at 
its second session, held in Vienna from 10 to 21 October 
2005, identified witness protection as one of the areas 
that would be used to periodically review the status 
of implementation of the Convention and its related 
Protocols. An overview of the responses of States parties 
is included in the analytical reports submitted to the 
Conference at its third session, held in Vienna from 9 to 
18 October 2006.

At its third session, the Conference requested its 
secretariat to collect and make available to States parties 
successful practices in the investigation of offences 
covered by the Protocols and in the protection and 
assistance measures offered to victims of trafficking in 
persons and smuggled migrants. It also identified witness 
protection as an area in which technical assistance 
could be provided to support the implementation of the 
two Protocols and as a cross-cutting issue for both the 
Organized Crime Convention and the Protocols thereto 
(CTOC/COP/2006/14, para. 1, decisions 3/3 and 3/4). In 
addition, in the Bangkok Declaration on Synergies and 
Responses:

In addition, in the Bangkok Declaration on Synergies 
and Responses: Strategic Alliances in Crime Prevention 
and Criminal Justice (General Assembly resolution 
60/177, annex), adopted by the Eleventh United 
Nations Congress on Crime Prevention and Criminal 
Justice, Member States recognized the importance of 
giving special attention to the need to protect witnesses 
and victims of crime and terrorism and committed 
themselves to strengthening, where needed, the legal 
and financial framework for providing support to such 
victims, taking into account, inter alia, the Declaration 
of Basic Principles of Justice for Victims of Crime and 
Abuse of Power (Assembly resolution 40/34, annex). 
On the recommendation of the Commission on Crime 
Prevention and Criminal Justice, the Economic and 
Social Council, in its resolution 2005/16, encouraged 
Member States to exchange their experiences with 
and information on action taken to provide effective 
protection for witnesses in criminal proceedings 
involving transnational and national organized crime 
and for their relatives and all other persons close to them.

· Position in USA – In the United States, the 
Organised Crime Control Act, 1970 and later the 
Comprehensive Crime Control Act, 1984 authorised the 
Witness Security Program. The Witness Security Reform 
Act, 1984 provides for relocation and other protection of 
a witness or a potential witness in an official proceeding 
concerning an organised criminal activity or other 
serious offence. Protection may also be provided to the 
immediate family of, or a person closely associated with, 
such witness or potential witness if the family or person 
may also be endangered on account of the participation 
of the witness in the judicial proceeding. 

The Attorney General takes the final decision whether 
a person is qualified for protection from bodily injury 
and otherwise to assure the health, safety and welfare of 
that person. In a large number of cases, witnesses have 
been protected, relocated and sometimes even given new 
identities. The Program assists in providing housing, 
medical care, job training and assistance in obtaining 
employment and subsistence funding until the witness 
becomes self-sufficient. The Attorney General shall not 
provide protection to any person if the risk of danger 
to the public, including the potential harm to innocent 
victims, overweighs the need for that person’s testimony.
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· Position in UK – Under the English law, 
threatening a witness from giving evidence, is contempt 
of Court. So also any act of threat or revenge against 
a witness after he has given evidence in Court, is also 
considered as contempt. Recently the U.K. Government 
has a law known as Criminal Justice and Public Order 
Act, 1994 which provides for punishment for intimidation 
of witnesses. S.51 of the Act not only protects a person 
who is actually going to give evidence at a trial, but also 
protects a person who is helping with or could help with 
the investigation of a crime. 

Under Section 23(1) of the U.K. Criminal Justice 
Act 1988, a statement made by a person in a document 
is admissible in criminal proceedings (without cross-
examination) as evidence of any fact of which direct oral 
evidence by that person would be admissible, if (i) the 
person who made the statement is dead; or (ii) by reason 
of his bodily or mental condition is unfit to attend as a 
witness; or (iii) that the person who made it does not 
give oral evidence through fear or because he is kept out 
of the way. 

A prominent lawyer of the country, Mr. Fali S. 

Nariman remarks: 

Jurisprudence in the West has accommodated itself 
to the idea that even though a criminal trial must be 
“fair” it need not always be “wrinkle-free.”

Cases Relating to Witnesses Protection in India: 

India has been a witness of lots of cases in which 
conviction was not achieved due to the problem of 
witnesses turning hostile27. These witnesses turned 
hostile because they were not provided adequate 
protection from the accused and at times were interfered 
with giving the true testimony. Each time the statement 
in Jennison v. Backer was defied. The following are the 
few cases which got attention of public through media 
due to their peculiar circumstances. 

Ø Naroda- Patia: Mohammad Shakur Sayyad had 
deposed before the Nanavati Commission on 1st October 
2003 naming several persons in the mob responsible 
for the Naroda-Patia massacre. He was one of the key 
witnesses in the case and had also been provided with 
one police guard.

Ø Ketan Thirodkar case: Bombay High Court 

had given police protection to an ex-journalist Ketan 
Thirodkar, because he had been under threats soon after 
he had filed the police complaint, which disclosed a 
series of illegal acts allegedly committed by the police 
in connivance with the underworld. However, the 
protection was a temporary one.

Ø Twin Blast case: The identity of the witness 
(Shivnarayan Pandey, a taxi driver who gave clues 
relating to the blast in August 2003) in this case was 
leaked to the media by an inspector on the day of the 
blasts. This officer allegedly circulated Xerox copies 
of a document bearing the name of the witness and the 
registration number of his vehicle. After that an extra 
protection was extended to the witness.

Ø Jessica Lal: Lack of a substantiate witness 
protection program was made evident in this case. This 
case saw several twists over the seven years of its trial, 
during which as many as 99 of the 100 witnesses turned 
hostile. However, thanks to the brave witness, Bina 
Ramani due to whom the killers were finally brought to 
justice.

Ø Zahira Sheikh – Zahira was an eye-witness 
to macabre killings in Gujarat, known as Best Bakery 
case, after the Godhra incident. The case raised an 
important issue regarding witness protection besides the 
quality and credibility of the evidence before the court. 
Zahira went to NHRC stating that she was threatened by 
powerful politicians not to depose against the accused 
persons. Supreme Court ordered for a fresh trial outside 
the State of Gujarat in this case and also ordered for 
protection of witnesses. But, it is interesting to note that 
two years later, Zahira was found guilty of perjury by the 
Apex Court, reason being the several twists and turns in 
the case due to lack of witness protection and lax attitude 
of the state. 

It is shocking to note that, even in these singular 
cases the police was not able to extend a proper witness 
protection. This throws light on the dismal condition of 
witness protection laws in India. There is a long way 
to go in having a comprehensive witness protection 
program for all witnesses in the country.

Conclusion

There are two broad aspects to the need for witness 
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protection. The first is to ensure that evidence of 
witnesses that has already been collected at the stage 
of investigation is not allowed to be destroyed by 
witnesses resiling from their statements while deposing 
on oath before a court (problem of hostile witness). 
Which necessitates the introduction of procedure for 
maintaining anonymity of witnesses? The other aspect is 
the physical and mental vulnerability of the witness and 
to the taking care of his or her welfare in various respects 
which call for physical protection of the witness at all 
stages of the criminal justice process till the conclusion 
of the case (or even after that), by the introduction of 
witness protection programmes. 

The 198th Law Commission Report discusses these 
problems elaborately, but while proposing for a draft 
bill it takes care of only the former aspect of witness 
protection only. The second aspect is only touched upon 
peripherally by providing mechanisms for recording 
evidence of witness in camera.

There is an immediate need to have legislative 
measures emphasizing prohibition against tampering 
with witness and witness protection not only during the 
trial but even after the trial.

The State has definite role to play in protecting the 
witnesses to start with at least in sensitive cases involving 
those in power, who has political patronage and could 
wield muscle and money power, to avert trial getting 
tainted and derailed and truth becoming a casualty. As a 
protector of its citizens it has to ensure that during a trial 
in court the witness could safely depose truth without 
any fear of being haunted by those against whom he has 
deposed. 
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Abstract

Background and Objectives: the study of profile of skull fractures is important as head being the most 
exposed and prominent part of body; it becomes most susceptible to injuries, as a result of criminal violence 
or accident. The present study was taken up to know the incidence of head injuries, age relationship,sex 
relationship, agent causing skull fractures, common skull bone fractures. Methodology: data in the current 
study was collected from the autopsy reports and from police inquest of all fatal skull fractures from the 
period of june 2012 to may 2014 irrespective of age and sex with history of death due to head injuries brought 
for postmortem examination to the department of forensic medicine & toxicology, al-ameen medical college 
mortuary and district hospital mortuary, bijapur between june 2012 to may 2014.

Results: most common circumstance causing skull fractures are road traffic accidents in 77 cases (81.94 
%). Male preponderance over females noted in this study with males constituting 80 cases (85.10 %) and 
females 14 cases (14.89 %). The most common age group affected was 21-30 years. Blunt force is the most 
common agent causing the skull fracture in 90 cases (95.74 %) and least is sharp in 4 cases (4.25 %). Among 
skull fracture comminuted fracture were seen in 46 cases (48.93%) , linear fracture in 38 cases (40.42%), 
depressed fracture in 8cases (8.5%) and sutural fracture in 1 case and gutter fracture in 1 case (1.06%) 
respectively. Temporal bone was the commonest bone fracture in 17 cases (18.08%). Conclusion: the study 
had concluded that incidence of skull fractures were common at the age group of 21-30 years, with male 
predominance, most common cases were those of RTA, cause of death that were given in majority of cases 
was that of Head injury as a consequence of injuries sustained. 

Keywords: Road traffic accident, Skull fracture, Head injury

Introduction 

“Head injury” as defined by the National Advisory 
Neurological Diseases and stroke council, is a morbid 
state, resulting from gross and subtle structural changes 
in the scalp, skull and/ or the contents of the skull 
produced by mechanical forces. Mechanical forces is 

restricted to the forces applied externally to the head, 
thus excluding surgical ablations and internally acting 
forces such as increased intracranial pressure resulting 
from edema, hydrocephalus, or mass occupying lesion 
without antecedent head trauma.1

It Introduction of helmet in view of protecting head 
from crashes following motorcycle accidents dates back 
to 1885 when the first helmet was used. It was crude 
compared to modern helmets which had given little 
protection. This had lead for the introduction of helmet in 
1931. Professor C.F. Lombard created helmet which will 
absorb the crash. The ultimate function of a motorcycle 
helmet is to protect the skull from a type of punctures 
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and to provide a cushion that will de-accelerate a rider’s 
head during impact. This will lead to a decrease in force 
that is placed on the skull of rider.2

Along with this mode certain sports can also involve 
in producing serious injury to the brain. The sports 
of football, boxing, horseback riding, winter sports 
(hockey and skiing), and soccer, all of which contribute 
significantly to the incidence of injury to a player’s head 
and brain.

Head and neck are most common of all the regional 
injuries in forensic practice. Some reasons for dominance 
of skull fractures are- head is the target of choice in great 
majority of assaults involving blunt trauma. When the 
victim is pushed or knocked to the ground, he/she often 
strikes his/her head. The brain and its coverings are 
vulnerable to degrees to blunt trauma that would rarely 
be lethal if applied to other areas.3 

Methodology

The present study was done for one year retrospective 
and two years prospective study from June 2012 to may 
2014 at Al-Amen medical college and district hospital 
mortuary, Bijapur.

All the cases that are autopsied were screened for 
skull fractures resulting from deaths due to road traffic 

accidents, railway accidents, assault, firearm injuries 
and fall from height. A detailed information and data 
pertaining to the cases were collected. After receiving 
the details, post-mortem examination was conducted.

Some of the particulars of the victim were also 
obtained from the direct interrogation with relatives, 
friends and others along with the police. Following 
points were noted with respect to age, sex, cause or 
mode and manner of injury sustained, object causing the 
injury following the incident and the cause of death.

All the findings thus obtained were noted down in a 
separate proforma for each case. Then the master chart 
is prepared. The statistical analysis of the data collected 
was done and presented results in the tabular forms, bar 
diagrams and pie charts. Photographs and x-rays taken 
whenever necessary. The results are tabulated, analyzed, 
discussed and concluded. 

Inclusion criteria – All the victims of skull fractures 
autopsied at Al-Ameen Medical College Mortuary and 
District Hospital Mortuary, Bijapur. 

Exclusion criteria – All the victims autopsied at Al-
Ameen Medical College Mortuary and District Hospital 
Mortuary Bijapur other than victims of skull fractures. 

Results

  Table-1 Age-wise distribution of the victims

Age group (years)
No. of Victims

Total Percent
Male Female

0 – 10 3 3 6 6.38 %

11 – 20 9 0 9 9.57 %

21 – 30 24 2 26 27 %

31 – 40 19 5 24 25.53 %

41 – 50 15 0 15 15.95 %

51 – 60 8 2 10 10.63 %

>60 2 2 4 4.2 %

Total 80 14 94 100%
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Table no-1 shows age wise analysis of the victims of skull fractures showed a maximum number of deaths in the 
age group of 21-30 years(27 % ) followed by 31-40 (25.53%) and minimum deaths in the age group of 0-10 (6.38 %) 
and above 60 years (4.2%).The average mean age is 13.42 years.

  Table-2: Sex-wise distribution of the victims

Sex No. of victims Percentage

Male 80 85.10 %

Female 14 14.89 %

Total 94 100 

Table no-2 describes that male preponderance over females noted in this study with males constituting 80 cases 
(85.10 %) and females 14 cases (14.89 %). 

   Table- 3 Agent causing skull fracture

Agent No. of cases Percentage

Blunt injury 90 95.74%

Sharp injury 4 4.25%

Total 94 100%

Table no-3 reveals that blunt injury is the most common agent causing the skull fracture in 90 cases (95.74 %) 
and least is sharp in 4 cases (4.25 %). Blunt force trauma commonly associated with road traffic accidents. 

    Table-4: Type of skull Fracture

Type of skull Fracture
No. of cases Percent

Linear 38 40.42%

Comminuted 46 48.93%

Depressed 8 8.5%

Sutural 1 1.06%

Gutter 1 1.06%

Total 94 100%

Among skull Fracture Comminuted fracture were seen in 46 cases (48.93%), Linear Fracture in 38 cases (40.42%) 
followed by Depressed fracture in 8 cases (8.5%), sutural fracture in 1 case and Gutter fracture in 1 case (1.06%).
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Table- no 5: Common skull bone Fracture

Bone No of cases Total

Frontal 14 14.8%

Temporal 17 18.08%

Parietal 1 1.01%

Occipital 13 13.8%

Fronto-temporal 12 12.7%

Temporo-occipital 7 7.44%

Temporo-parietal 7 7.44%

Fronto-parietal 9 9.5%

Fronto-parieto-occipital 8 8.5%

Fronto-Temporo-parieto-occipital 2 2.12%

Parieto-occipital 3 3.19%

Fronto-Temporo-parietal 1 1.01%

Table no-5 shows that Temporal bone was the commonest bone fracture in 17 cases (18.08%), Frontal bone 
in 14 cases (14.89 %), Occipital bone in 13 cases (13.82%), Fronto-Temporal in 12cases(12.76%), Fronto-Parietal 
in 9 cases (9.5%), Temporo-Occipital & Temporo –Parietal & Fronto-Occipital in 7 cases each (7.44 %), Parieto-
Occipital in 3 cases (3.19%) & Fronto-Parieto-Occipital in 8 cases (8.5%) & Fronto-Temporo-Occipital in 1 case 
(0.01%). 

Discussion

In the present study of Skull fractures showed a 
maximum number of deaths in the age group of 21-30 
years(27 % ) followed by 31-40 (25.53%) and minimum 
deaths in the age group of 0-10 (6.38 %) and above 60 
years (4.2%).

The results were consistent with the Manish K et al4, 

Dr.Nagesh KR5 , Pradipkumar Singh et al6 and shivendre 
jha et al7 the maximum number of fatalities were in the 
21-30 years age group.

A large number of cases in this age group can be 
explained by the fact that younger persons are primary 
bread earners of the family in this age group and more 
active, have tendency to take undue risk, thereby 

subjecting themselves to the hazards of the accidents 
and fractures. 

In the present study it is observed that male 
preponderance over females noted with males 
constituting 80 cases (85.10 %) and females 14 cases 
(14.89 %). The male and female ratio is M: F=5.71:1 

This dominance of the males has also been reported 
by various workers -Dr. B. C. Shivakumar et al8 , R. 
Ravikumar 9 and Hetal C. Kyada et al10. 

The dominance of males is explained by the fact that 
males are more exposed to the hazards of road, industry, 
violence as they constitute working and earning member 
in majority of the families, while females usually stay 
at the home and look after the house hold work in this 
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region. 

In the present study it is found that agent responsible 
for skull fractures is blunt injury in 90 cases (95.74 %) 
and least is sharp in 4 cases (4.25 %). Blunt force trauma 
commonly associated with road traffic accidents.

Our findings are consiistant with - Dr. Pradeepkumar 
mishra and Dr. Sandeep singh 11 , O. Gambhir Singh, B. 
D. Gupta 12. 

But it is contrast to the study done by Samina 
Rehman et al 13 shows among the fatal cases, firearms 
were the most common assault weapon used in 37% 
of cases followed by blunt instruments 27%. Sharp 
weapons were the least common weapon used in 20%.In 
the present study it is found that least agent responsible 
for skull fractures is sharp in 4 cases (4.25 %). 

In the present study it is observed that Temporal bone 
was the commonest bone fracture in 17 cases (18.08%), 
Frontal bone in 14 cases (14.89 %), Occipital bone in 13 
cases (13.82%), Fronto-Temporal in 12cases(12.76%), 
Fronto-Parietal in 9 cases (9.5%).

Ravi Rautji et al14 study is similar with our study 
with Fracture of Temporal bone is common bone 
involved 10.1% (10 cases). Our study is nearer to the 
studies of Ahmed M et al15 showing Temporal bone was 
most prone to be fractured (23%) followed by parietal 
bone (17%).

Manish K et al16 and Arvind Kumar et al17 studies 
showing Temporal bone was most prone to be fractured 
which is comparable with our study.

Raja Rupani et al18, Chaudhary B L et al19 and 
Mohd Kaleem Khan et al20 observed highest numbers 
fractures seen in Temporal bone which is consistent with 
our study.

Samina Rehman et al13 , Ravindra S Honnungar et 
al21 & Manoj kumar et al 22 study shows that Frontal 
bone fracture was the common bone fracture. This is 
contrast with our results.

The thinnest area is in the temporal bone where it 
may be only 4mm, while in the occipital bone in the 
midline it may be 15 mm or even more. So Temporal 
bone was the commonest bone fracture in our study due 
to direct impact over it due to RTA. 

In our study among skull Fracture Comminuted 
fracture were seen in 46 cases (48.93%) , Linear Fracture 
in 38 cases (40.42%), Depressed fracture in 8 cases 
(8.5%), Sutural fracture in 1 case and Gutter fracture 
in 1 case (1.06%) respectively. It is in accordance 
with the studies of shivendre jha et al7 , Saurabh 
Chattopadhyay  and  Shamshuddin R Kakkeri et al23, 
Samina rehman et al13, Rajesh DR et al24, Ravi Rautji 
et al14..

Nagesh KR et al have noticed Fissured fracture was 
the most commonly observed fracture (57 %). Whereas 
comminuted fracture, Diastatic fracture and depressed 
fracture were seen in 18 %, 16 % and 9 % cases 
respectively.5 This study is contrast with our results.

This may be explained as road traffic accident 
constitutes a complex phenomenon of multiple causation. 
The rise in number of RTA is due to carelessness of the 
drivers and pedestrians, tiredness, fatigue of the drivers, 
poor

visibility due to lack of street lights, urbanization and 
tremendous growth in road transport sector. Population 
explosion is the major factor causing increasing the 
numbers of RTA. Congested roads, speeding, inadequate 
traffic planning, low use of helmets, consumption of 
alcohol and violation of the traffic rules have contributed 
much of the occurrences of RTA. 

Conclusion

Out of 752 victims, 94 sustained head injuries with 
skull fractures. In this 77 cases (81.94 %) were due to 
RTA followed by homicide in 12 cases (12.7%) & 5 
cases (5.3%) due to fall from height. Males outnumbered 
females in the ratio of 5.71:1. Young adults between 21 to 
30 years (27 %) are more vulnerable to the head injuries 
with skull fractures. Manner of death is commonly road 
traffic accident in 77 cases (81.94 %). In road traffic 
accidents maximum number of victims were observed in 
two wheeler riders involved in 54 cases (70.12%) formed 
the major victims Blunt force is the most common agent 
causing the skull fractures in 90 cases (95.74 %) and 
blunt force trauma commonly associated with road 
traffic accidents. Comminuted fracture were seen in 46 
cases (48.93%), Linear Fracture in 38 cases (40.42%).
Temporal bone was the commonest bone fracture in 17 
cases (18.08%). 
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Abstract

Background: Non-communicable diseases are also known as chronic diseases. The burdens of non-
communicable diseases are increasing day by day. Disability and early death are the results, which are turning 
out to be the biggest concern for health in the world. The purpose of the study was to assess the awareness 
of non-communicable diseases and their risk factors among adolescents studying in selected high schools 
at Mangaluru. Methods: A comparative descriptive research design was adopted for this study. The sample 
was drawn through a simple random sampling technique and the sample consisted of 120 (60 each) urban 
and rural adolescents. The tool used for the study was a demographic proforma and structured knowledge 
questionnaire. Conclusion: The mean percentage of the awareness scores among urban adolescents was 
60.31% when compared to rural adolescents 43.06%. There was a significant difference in the level of 
awareness on non-communicable diseases and its risk factors between urban and rural adolescents that is, 
the calculated t value (t118=25.55) is greater than the table value (t118=1.98) at a 0.05 level of significance. 
The findings of the study suggest that schools should play an active role and on another side parents need to 
provide a supportive environment for their children to adopt a healthy lifestyle. 

Key words: Adolescents, Awareness, Non -communicable diseases, Rural, Urban 

Introduction

India has the largest national population of 
adolescent’s is 243 million, accounts for almost 20% of 
the country’s population. Thus, having more than 243 
million adolescents is the key challenge that India faces 
in ensuring the nutritional, health, and educational needs 
of this population.1-2 The term adolescence is referred to 
the lifespan between 10 to 19 years. This is a phase of 
rapid changes in body size, physiological, psychological, 
and social functioning. This phase is commonly thought 
of as a period of optimum health.2-4 But in the present-
day scenario, there is an increase in the range of 
adolescent health problems2. The global tsunami of non-
communicable diseases (NCDs) has swept across all age 
groups, including children and adolescents. However, 
the young age group affected by NCDs is often under-
recognized.2-3 

The current health scenario worldwide is facing the 
major public health challenge of Non-communicable 
diseases5. Mortality, morbidity, and disability due to 
major NCD account for about 60% of all deaths and 47% 
of the global burden of disease6. NCDs are responsible 

for approximately1.2 a million deaths worldwide each 

year in the age group below 20 year2-6. In South Asia, 
half of the disease burden is attributable to NCD5. India, 
too, is caught in the midst of a transition from the burden 
of communicable diseases to the burden of NCDs. An 
estimated 9.2 million productive years of life were lost 
in India due to CVD in 2000, with an expected increase 
to 17.9 million years in 20304-7. India has a higher 
number of people with diabetes than any other country, 
with estimates ranging from 19.4 million in 1995 to 32.7 
million in 20008-9. India is also in the forefront with 
regard to the number of cancers patients10-11.
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NCD affects the most productive midlife period and 
thus negatively influences workforce productivity and 
economic development12-15. The major risk factors for 
the NCD are associated with lifestyle and behavioral 
patterns, which are largely a result of practices adopted 
from young age itself16-18.Thus, any attempt at reducing 
the incidence of NCD should include in its fold children 
too, as they are at an impressionable age and can be 
motivated to make appropriate healthy modifications and 
in turn they can influence the community at large19-20.

Materials and Methods

A comparative descriptive research design was 
adopted for this study. The sample was drawn through 
simple random sampling technique and sample consisted 
of 60 each urban and rural (120) adolescent studying in 
selected high schools at Mangaluru. 

Sampling criteria

Inclusion criteria

Students who are:

• Adolescent girls and boys age between 13 to 16 
years.

• Able to read, write and understand English and 
Kannada language

Exclusion criteria

Students who are:

• Not available during data collection period.

• Not willing to participate in the study.

Sample is selected through simple random 
sampling method. The tool used for the study consists 
of demographic variables like age, gender, standard of 
studying, type of family, place of stay; presently residing, 
occupational status of father and mother, family income, 
number of siblings and family history of NCDs, and 
structured knowledge questionnaire on NCDs and its risk 
factors was developed by the investigator used to collect 

data. The internal consistency, reliability of the tool was 
computed using spilt half method using Spearman Brown 
prophecy formula. The reliability was found to be 0.93. 
The data collection period extended from 5th September 
to 17th September 2019. The investigator explained the 
purpose of the study and requested the participants’ full 
cooperation and assured the confidentiality of the data. 
Written consent was taken from the parents and assent 
was obtained from subjects. Participants cooperated 
well during the time of data collection process. Formal 
written permission was obtained from the authorities 
to conduct the study .Data collected from the sample 
were analyzed using descriptive and inferential statistics 
using SPSS version 23.

Results 

Section I: Sample characteristics

· Most (66.7% and 99.1%) of the urban and 
rural adolescents were belong to the age group of 13-
14 and the rest to the age group of 15-16 years. With 
respect to the gender, most of the urban and rural 
adolescents 58.3% and 53.3% were males. It is observed 
that more than half 70% and 63.3% of urban and rural 
adolescents were from nuclear family. With respect to 
the place of stay, most 95% and 91.6 % of the urban 
and rural adolescents were staying at home. With 
respect to residential area both in urban and rural school 
adolescents most of them were from rural area 63.3% 
and 65% respectively. With regards to family income, 
in urban and rural 50% and 41.7% of the adolescents 
were having an income of above Rs. 5000 per month. 
It is observed that majority of parents of adolescents in 
both rural and urban area were working, With regards 
to family history of non-communicable diseases 31.7% 
in urban and 11.7% in rural adolescent family is having 
history of non-communicable diseases

Section II and III: Assessment of the awareness 
score of NCDs and its risk factors among urban and 
rural adolescents.

Table 1 Awareness score of NCDs and its risk factors among urban and rural adolescents     n 1=60, n 2=60

AREA MEAN SD MEAN%

URBAN 28.95 1.395 60.31

RURAL 19.76 2.088 43.06
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n 1=60, n 2=60 n 1-urban sample size, n 2=rural sample size SD-standard deviation 

Table 1 show that means percentage of urban adolescents is 60.31% and rural adolescents are 43.06%. This 
shows that the awareness of rural adolescents was consistently lower than the urban adolescent’s awareness scores 
on NCDs and its risk factors.

Table 2: Overall of awareness scores of rural and urban adolescents

n1=60, n2=60

 Grading Rural Urban

Level of awareness Frequency Percentage Frequency Percentage

Poor knowledge 18 30 11 18.33

Average knowledge 25 41.6 12 20

Good knowledge 17 28.4 37 61.6

Excellent knowledge 0 0 0 0

The data presented in Table 2 depicts that in urban majority 61.6% of the subjects have good awareness whereas 
in rural adolescents 41.6% of them are have only average knowledge.

Section IV: Comparison of awareness scores of rural and urban adolescents

Fig 1 O-give comparing the awareness scores of rural and urban adolescents
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The data presented in Figure 1 shows that the 
awareness of rural adolescents was consistently lower 
than the urban adolescent’s awareness scores on NCDs 
and its risk factors.

The difference in the rural and urban adolescent’s 
awareness score is shown by the distance separating the 
two curves. The difference between the rural median 

is (20) and urban median is (29.5) indicates more 
awareness among urban adolescent’s students than of 
rural adolescents

Section V: Significant difference between the 
awareness scores of urban and rural adolescents 
regarding NCDs and its risk factors

Table 3 Significant difference between the awareness scores of urban and rural adolescents

n 1=60, n 2=60 

AREA MEAN SD
Mean 

difference 
‘t’ value

p value

URBAN 29.5 1.395

9.5 25.55* p< 0.003
RURAL 20 2.088

t118=1.98, p<0.05    * Significant

It is evident from the data presented in Table 3 shows 
that the calculated t value (t118=25.55) is greater than the 
table value (t118=1.98). The mean difference between 
the awareness scores of urban and rural adolescences is 
a true difference at p< 0.05 level of significance. 

Section VI and VII: Association of awareness scores 
between urban and rural adolescence with selected 
demographic variables

There is significant association of the awareness 
scores of rural adolescents with selected demographic 
variables such as education, presently residing and 
family history of NCDs is significant at p< 0.05 level. 
But there is no significant association of the awareness 
scores of urban adolescents with selected demographic 
variables at p< 0.05 level. 

Discussion

Most (66.7% and 99.1%) of the urban and rural 
adolescents were belong to the age group of 13-14 and 
the rest to the age group of 15-16 years.

The above findings are consistent with a study 
conducted to assess the knowledge regarding risk factors 
of non-communicable diseases among adolescents. The 
study finding revealed that 80% of the adolescents were 

aged between 13 to 16 years17.

The awareness regarding Non-communicable 
diseases and its risk factors are more in urban adolescents 
than in rural adolescents with mean percentage of urban 
adolescents is 60.31 % and rural adolescents is 43.06 % 

The above findings are consistent with a study 
conducted at RHTC to assess the Knowledge 
regarding communicability of these lifestyle diseases 
and awareness of non-communicable diseases. The 
study results showed that only 0.3% had good level 
of knowledge regarding the lifestyle risk factors and 
awareness of risk factors of non-communicable diseases 
and knowledge regarding prevention aspects of NCDs 
was also low among rural school children16. 

Conclusions

A school should play an active role in imparting 
knowledge regarding NCDs and its risk factors. On 
another side parents need to provide more support, care 
and help their children to adopt healthy lifestyle in order 
to keep away these chronic diseases. 

Limitations: The study was limited to adolescents 
from selected two schools from the rural and urban area. 
This study was only given information pamphlet to 
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adolescents in order to improve their awareness about 
NCDs. 

Authors’ Contribution: All authors contributed to 
the study conception and design and material preparation. 
Data collection performed by (Ms. Athira Bhaskaran1, 

Ms. Juniya Thomas1, Ms. Roselin Sumesh1Mr. Kevin 

Rodrigues1) and analysis. The first draft of the manuscript 
was written by (Mrs.Shycil Mathew2) and all authors 
commented on previous versions of the manuscript. All 
authors read and approved the final manuscript.

Disclosure of potential conflicts of interest: The 
authors declare that they have no conflict of interest

Ethics approval: This study was performed in 
line with the principles of the Declaration of Helsinki. 
Approval was granted by the Yenepoya Ethics 
Committee-1 Yenepoya (deemed to be university) of 
Mangaluru.

Consent to participate: Written informed consent 
was obtained from the parents and written assent was 
obtained from adolescent students.

Source of Funding: Self-funding 

References

1. Farghaly NF, Ghazali BM, Al-Wabel HM, Sadek 
AA, Abbag FI. Lifestyle and nutrition and their 
impact on health of Saudi school students in Abha, 
Southwestern region of Saudi. Saudi Med J 2007 
Mar;28(3):415-21.

2. Sundar JS, Adaikalam JMS, Parameshwari 
S, Valarmarthi S, Kalpana S, Shantharam D. 
Prevalence and determinants of hypertension 
among urban school children in the age group of 
13- 17 years in Chennai, Tamilnadu. Epidemiol 
3:130.

3. Shah JS, Patel PK, Patel B. Determinants of 
overweight and obesity among school children 
in Mehsana District, India. Annals of Tropical 
Medicine and Public Health 2013;6(4):408-12.

4. Kavitha B, Bhuvaneswari K, Vinoth P. Prevalence 
of sustained hypertension among adolescent school 
children in Puducherry. Indian J Bas Appl Med 
Res. 2016;5(4):649-55.

5. Katta AV, Kokiwar PR. A cross-sectional study on 
correlates of high blood pressure among school-

going children in an urban area. Indian journal of 
community medicine: official publication of Indian 
Association of Preventive & Social Medicine. 2018 
Apr;43(2):82.

6. Tony L, Areekal B, Surendran Nair AT, 
Ramachandran R, Philip RR, Rajasi RS. Prevalence 
of hypertension and pre-hypertension among 
adolescent school children in Thiruvananthapuram, 
Kerala, India. International Journal of Community 
Medicine and Public Health. 2016 Dec;312:79-81.

7. Prasad S, Masood J, Srivastava AK, Mishra P. 
Elevated blood pressure and its associated risk 
factors among adolescents of a North Indian 
City-A cross-sectional study. Indian journal of 
community medicine: official publication of Indian 
Association of Preventive & Social Medicine. 2017 
Jul;42(3):155.

8. Mahmood SE, Khan KM, Agrawal AK. Study of 
lifestyle disease risk factors among school going 
adolescents of urban Bareilly, Uttar Pradesh, 
India. Int J Community Med Public Health. 2017 
Feb;4:516-21.

9. Yari E, Tiyuri A, Beheshti D, Khodabakhshi H, 
Sharifzadeh G. Prevalence of Noncommunicable 
Diseases’ Risk Factors Among Secondary School 
Students in Eastern Iran in 2013. International 
Journal of School Health. 2016 Jul;3(4).

10. Sharma A, Grover N, Kaushik S, Bhardwaj R, 
Sankhyan N. Prevalence of hypertension among 
schoolchildren in Shimla. Indian pediatrics. 2010 
Oct 1;47(10):873-6.

11. Patil RR, Garg BS. Prevalence of hypertension and 
variation in blood pressure among school children 
in rural area of Wardha. Indian journal of public 
health. 2014 Apr 1;58(2):78.

12. Bute J, Sahsrabudhhe A, Arora V, Dabhi H. Pre-
hypertension and hypertension and its determinants 
among school adolescents of rural area of Indore-A 
cross sectional study. Ntl J Community Med. 
2015;6:358-63.

13. Chakma JK, Gupta S. Lifestyle practice and 
associated risk factors of noncommunicable 
diseases among the students of Delhi University. 
International Journal of Health & Allied Sciences. 
2017 Jan 1;6(1):20.

14. Divakaran B, Muttapillymyalil J, Sreedharan 
J, Shalini K. Lifestyle risk factors of non-
communicable diseases: awareness among school 



128    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

children. Indian J Cancer 2010 Jul;47 Suppl 1:9-13.

15. Nair TS, Garg S, Gupta VK, Singh MM, Chandra 
L. Knowledge, attitude and practice of adolescents 
in Delhi regarding diabetes and hypertension. Ind J 
Youth Adol Health 2015; 2(4):36-43.

16. Ade A, Chethana KV, Mane A, Hiremath SG. Non-
communicable diseases: awareness of risk factors 
and lifestyle among rural adolescents. Int J Biol 
Med Res. 2014;5(1):3769-771.

17. Chaudhari AI, Rami K, Thakor N. Assessment of 
knowledge regarding non-communicable diseases 
and their risk factors among students of higher 
secondary school: an interventional study. Int J 
Med Sci Public Health. 2016 Jan 1;5:115-8.

18. Sultana K, Anjum R, Wani P. Awareness About 
Lifestyle Diseases Amongst The School Going 
Adolescents of Delhi. Journal of Drug Delivery and 
Therapeutics. 2018 Sep 15;8(5):159-62.

19. Panuganti P, Mehreen TS, Anjana RM, Mohan 
V, Mayer-Davis E, Ranjani H. Influence of 
socioeconomic status on knowledge of obesity 
and diabetes among adolescents in Chennai, South 
India. Children. 2017 Aug;4(8):61.

20. Ansari S, Samaga S, Rao S, Gowda S, Mohammed T, 
Atrolia S, Kundapur R. Awareness of Risk Factors 
of Diabetes And Practices Regarding Its Prevention 
Among The Adolescents. Nitte University Journal 
of Health Science. 2014 Mar 1;4(1).

21. Gupta RK, Kumari R, Hussain S, Raina SK, Langer 
B, Parveen Z. A cross-sectional study to evaluate 
awareness about non communicable diseases 
among rural adolescents in North West India. 
Journal of Dental and Allied Sciences. 2018 Jul 
1;7(2):60. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      129

Self-isolation of Healthcare Workers during COVID-19 
Pandemic in a Tertiary Care Center – Association between 

their Sleep Quality, Anxiety Status and Social Capital

Avik Kumar Layek1, Nilanjana Ghosh2, Jagadish Biswas3, Spandan Bhaduri4

1Tutor, Department of Psychiatry, North Bengal Medical College, Sushruta Nagar, Tiknikata, Dist- Darjeeling, 
2Assistant Professor, Department of PSM, North Bengal Medical College, Sushruta Nagar, Tiknikata,Dist- 

Darjeeling, 3Assistant Professor, Department of FMT, North Bengal Medical College, Sushruta Nagar, 
Tiknikata,Dist- Darjeeling, 4Professor, Department of General Medicine, North Bengal Medical College, Sushruta 

Nagar, Tiknikata,Dist- Darjeeling

Abstract

With the rapid spread of COVID-19 since its inception a year back, the frontline healthcare workers, who 
underwent isolation and quarantine following possible exposure, faced multiple psychiatric problems like 
deterioration of sleep quality and anxiety manifestations. Different demographic variables were found to 
be associated with their occurrence, as well as inter-relation between them were found to be common. 
We tried to examine the role of social support system as well to the appearance of such problems in the 
present study. After getting the ethical clearance, willing healthcare workers during their isolation and 
quarantine were presented questionnaires consisting of Socio-demographic proforma, Self-rating Anxiety 
Scale (SAS), Personal Social Capital Scale 16 (PSCS) and Pittsburgh Sleep Quality Index (PSQI). Data 
taken were analysed with independent t test and Fishers exact chi square test, Pearson’s correlation analysis 
and linear regression analysis. Majority of the subjects were married Hindu female from urban background, 
mostly doctor and nurse by profession. Independent T test revealed significant association between gender 
and anxiety status as well as between marital status and sleep quality. Positive correlation between the 
PSCS scores and the SAS scores (r=0.652, P<0.01) and negative correlations between the PSCS and PSQI 
scores and between the SAS and PSQI score were found albeit being statistically insignificant. Significant 
association was found between the SAS score and social bridging component of PSCS (Fishers exact chi sq. 
value 0.54 and p = 0.003). Anxiety score was significantly affected when the socio-demographic factors like 
gender, religion, marital status and scores of sleep quality (PSQI) and social capital (PSCS) were considered 
together as seen in the linear regression analysis. 

Key words: Healthcare workers, Anxiety, Sleep quality, Social capital, COVID-19. 

Introduction 

The novel coronavirus disease (COVID-19) has 
been proliferating extensively across the globe since 
its commencement in Wuhan city and adjacent area of 

China in December 20191,2. World Health Organization 
declared this a pandemic by 11th March, 20203. Till now 
around 106 million people have been affected globally 
with around 2.3 million deaths and a massive hit to 
the structure of economy and health sectors of varied 
number of sovereign states4. The situation in India has 
been dire as well with nearly 10 million cases and the 
number of COVID-19 related mortalities nearing 155 
thousands as of now5.The stretched medical facilities as 
well as the resources are on the verge of having a toll at 
the individual level. 
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The Healthcare workers, in spite of being the 
vanguard, are unable to avert the psychological impacts 
of these pandemics as we have seen in this one and 
the previous epidemics like the SARS outbreak in 
the East Asia and the MERS outbreak in the Middle 
East. Among the HCWs, personnel involved in direct 
crisis intervention viz. those in isolation wards, fever 
clinics, the Intensive Care Unit (ICU) and other related 
departments are more vulnerable to others. Excess 
workload, scarce personal protective equipment, media 
sensation, perceived scarcity of support system can be 
attributed as possible precipitants of certain impacts6-9. 
Higher chance of getting infected is another contributor 
to this cause as well. 

A fear of role reversal as in becoming a patient may 
harbinger stigma, coping problem, botheration and a 
sense of separation among the medical staff 10. Because 
of the high transmission rate, the absolute mortality 
owing to COVID-19 is much more than that caused 
by Severe Acute Respiratory Syndrome (SARS) and 
Middle East Respiratory Syndrome (MERS) combined 
despite having a low mortality rate (2%) 11. 

As per studies done throughout the world, psychiatric 
disorders like anxiety, depression, acute stress reaction 
and posttraumatic stress disorder have been seen to be 
common in the survivors of acute infectious diseases, 
such as SARS12-14. Based on the essence, studies were 
done to assess the psychological impact of cohabitating 
this disease among the healthcare workers6,15,16. Indian 
studies also digged into the physical and psychological 
effects of outbreaks of serious infectious diseases on 
the medical staff, particularly when associated with 
increased workload and the stress associated with the 
risk of infection of such a magnitude17,18. 

Regarding different psychological abnormalities 
sleep quality is a key indicator. It can keep optimal 
immune activity to combat infection along with 
improving functionality regarding patient care19. 
Different socio-cultural factors can influence sleep and 
psychological wellbeing20. One such factor is the social 
support ie the care and support one can perceive to get 
from other people21. It has established role to enhance 
psychological health and sleep function22,23. 

As felt by the medical staff, anxiety is one of 
the chief negative emotion during infectious disease 

epidemic24. Lack of effective vaccine and definitive 
treatment protocol barring symptomatic one has made 
COVID-19 pandemic a distinct stressor to impact 
people of both high and low anxiety traits in the early 
stages. Many studies showed that heightened anxiety 
state and perceived stress impact sleep quality to a great 
extent25-27. 

These variables of anxiety, sleep quality, and social 
support and their interactions among the healthcare 
workers during isolation and quarantine following 
COVID 19 exposure are analyzed in the current study. 

Methodology

It was a descriptive study with cross sectional 
design done among the health care workers who went 
for isolation/ quarantine from different set ups like 
COVID-19 screening OPD and isolation wards of North 
Bengal Medical College, the largest rural tertiary care 
hospital in Darjeeling district located in the corridor 
connecting the North-East India with the rest. The 
study subjects were taken by complete enumeration. 
The quarantined health care workers during the data 
collection period of 6 months from April 2020 to October 
2020 were included in the study. Permission was taken 
from the Quarantine Committee and Institutional Ethics 
Committee of NBMC&H. 

Health care workers including doctors and nursing 
staffs who were in self-isolation and quarantine during 
COVID-19 pandemic following exposure were taken 
into the study. Those who were willing and had no 
documented prior mental illlness or were not on any 
medications for anxiety and depression were included. 
Complete data from 80 participants could be collected 
as per the stipulated time and criteria.

The subjects were corresponded the self-reported 
questionnaires with maintenance of strict anonymity 
through email and phones. Demographic and social 
data from the study participants including age, 
gender, education, marital status were collected in a 
semistructuredproforma.Individual social support was 
assessed by Personal Social Capital Scale 16 (PSCI 
16)28. Similarly, anxiety and sleep quality were assessed 
by Self-rating Anxiety Scale (SAS)29 and Pittsburgh 
Sleep Quality Index (PSQI)30 respectively. Data was 
collected after briefly pre-sensitizing them about the 
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purpose and benefits of study. Queries were addressed 
and confidentiality ensured. 

Result

A total of 80 subjects were studied among whom 6 
were kept in Institutional quarantine, 2 were in Isolation 
and all others were in self- isolation. Majority of study 
subjects were females (57.2%), Hindus(65%), married 
(73.2%) and from urban background (78.7%). They 
belonged to age range of 24 to 41 years with mean age 
25.7 ± 4.6 years. All were literate and majority were 

doctors and nursing staffs. Everyone was employed and 
free from any co-morbid conditions in past barring 7 
people who were taking medicines for hypertension. 

Different socio-demographic parameters were 
compared with the anxiety, sleep and social capital 
scores to yield for any association. Independent T test 
revealed significant association between gender and 
anxiety status among study subjects (Table 1). Marital 
status and sleep disorder states were also found to be 
significantly associated with p = 0.000 (Table 2).

Table 1: Association between Gender distribution and Anxiety states among study subjects (n=80)

Levene’s test 
for equality of 

variances
t-test for Equality of Means

F Sig. t df
Sig (2 
tailed)

Mean 
diff

St. 
error 
diff

95% Confidence Interval 
of the Difference

Lower Upper

Anxiety 
var.

EVA

33.63 0.000

2.217 78 .030 3.6 1.62 0.36777 6.83223

EVNA 2.217 56.56 .031 3.6 1.62 0.34837 6.85163

EVA – Equal variances assumed, EVNA - Equal variances assumed

Table 2: Association between Marital Status and Sleep Quality among study subjects (n=80)

Levene’s test 
for equality of 

variances
t-test for Equality of Means

F Sig. t df
Sig (2 
tailed)

Mean 
diff

St. 
error 
diff

95% Confidence Interval of 
the Difference

Lower Upper

Sleep 
quality

EVA

41.09 0.000

0.594 78 .554 0.5 0.84 -1.17649 2.17649

EVNA 1.060 77.48 .293 0.5 0.47 -0.43943 1.43943
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EVA – Equal variances assumed, EVNA - Equal 
variances assumed 

The levels of anxiety, sleep quality and social support 
among the study participants were measured using the 
Self-Rating Anxiety Scale (SAS), the Pittsburgh Sleep 
Quality Index (PSQI), and the Personal Social Capital 
Scale (PSCS) respectively. Results clearly indicated 
status of quarantined health care workers regarding the 
various scales aimed to help formulate operationally 

feasible remedial measures in accordance.Pearson’s 
correlation analysis was used to identify the correlations 
between the results from the responses of the medical 
staff. There was a significant positive correlation between 
the PSCS scores and the SAS scores (r=0.652, P<0.01). 
Negative correlations between the PSCS scores and 
the PSQI scores and between the SAS score and PSQI 
score were found, though these were not statistically 
significant. Table 3 summarizes these results. 

Table 3: Pearson’s correlation analysisshowing relationships between the Personal Social Capital Scale 
(PSCS), the Self-Rating Anxiety Scale (SAS), and the Pittsburgh Sleep Quality Index (PSQI) of the 

quarantined healthcare workers during COVID-19 

Mean St Dev SSRS SAS PSQI

SSRS 35.2 6.1 1

SAS 38.6 7.4 0.652** 1

PSQI 8.9 3.0 -0.048 -0.120 1

** P<0.01. The data shown represent the scores of the questionnaires

Results need to be interpreted keeping in mind the small sample size and inadequacy of reporting due to ambiguity 
in understanding question clarity as face to face interview was not possible. 

Clustering between SAS and PSCS scores were seen to be fair (Figure 1). Significant association was found 
between the SAS score (a cut off mark 36 is taken) and social bridging component of PSCS (Fishers exact chi sq. 
value 0.54 and p = 0.003) whereas no significant association was found with PSCS bonding component (cut off mark 
15 for each components respectively). 
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Figure 1: Clustering between SAS and PSCS scores

However on applying multiple linear regression to 
see interplay of factors with the outcome, it was seen 
that anxiety score was significantly affected when the 

socio-demographic factors like gender, religion, marital 
status and scores of sleep quality (PSQI) and social 
support (PSCS) were considered together (Table 4).

Table 4: Linear regression results of association of SAS with other factors

Model Summary

Model R R Square
Adjusted R 

Square
Std. Error of the 

Estimate

Change Statistics

R Square Change F Change df1

1 .794a .630 .604 4.79052 .630 23.847 5

a. Predictors: (Constant - SAS), PSCS, PSQI, Gender, Marital status, Religion 

Coefficientsa

Model

Unstandardized 
Coefficients

Standardized 
Coefficients

T Sig.

95.0% Confidence Interval for B

B
Std. 

Error
Beta Lower Bound Upper Bound

1

(Constant) 16.597 6.010 2.762 .007 4.611 28.582

Gender -3.134 1.255 -.207 -2.497 .015 -5.637 -.631

Religion -4.038 1.195 -.311 -3.379 .001 -6.421 -1.655

Marital status 1.529 1.653 .082 .925 .358 -1.767 4.825

PSQI score -.081 .237 -.030 -.341 .734 -.553 .391

PSCS score .883 .102 .708 8.631 .000 .679 1.087

a. Dependent Variable: SAS score

Discussion

Characteristic demographic finding of a younger 
population consisting of mainly females is found in 
most of the prior studies in this topic15-17,27. Being in the 
frontline, eagerness to participate and gender difference 
especially in the nursing staffs can be cited as possible 
reason for this finding. Also in our study it was found that 
the women HCW were more commonly associated with 
subjective anxiety symptoms. Occupational exhaustion, 
domestic labor inequality, dilemma regarding family 
responsibility can attribute to such distribution31. The 
same pattern was seen in this study when sleep quality 
was found to be significantly associated with marital 
status. Our study corroborates to contemporary Chinese 
study32 that no significant association was found between 

isolated HCW of different departments or designation in 
contrast to few other studies6,33.

The findings from this study showed that the sleep 
quality of the medical staff was low with a mean PSQI 
score of 8.583. There were several factors that may have 
resulted in reduced sleep quality in the medical staff. 
Workload, apprehension about the uncertain situation, 
irregular duty hours can all lead to such lowering27. The 
findings from this study showed that social support of the 
medical staff did not directly affect their sleep quality, 
but it might have influence this by altering subjective 
anxiety level. Socialsupport can help medical staff reduce 
anxiety levels, as friends or family members provide 
social and emotional support andshare empathy. Social 



134    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

interactions reduce negative emotions such as anxiety 
and can improve mood15,27.When medical staff have a 
wide social network, social support can help to reduce 
stress by reducing the perception of the threat of stressful 
events and the physiological response and inappropriate 
behavior that can result from stress6,32. Our study 
corroborates to the information in having significant 
association on PSCS bridging score (Inter-familial) over 
anxiety, than that of PSCS bonding score (Intra-familial). 
Social support contributes to improving self-efficacy, 
leading to more understanding, respect, encouragement, 
courage, and a sense of professional achievement27.  
Anxiety affectssleep quality because anxious people 
often find it difficult to fall asleep and may wake up 
frequently during sleep. Also, the combination of anxiety 
with sleep disorders may make it difficult to fall asleep. 
The fact that stress is closely related to sleep quality 
has been confirmed by a previous study. Increased 
stress can increase the levels of vigilance regarding the 
environment, which will reduce sleep quality1,19. This is 
corroborated in our study applying multiple regression 
to see interplay of factors with the outcomes combining 
anxiety, sleep quality and social factors. Even though 
all medical staff experience pressure at work, people 
who have high social capitaland therefore low anxiety 
levels are able to control their emotions better and try to 
sleep regularly after work. Anxiety has been shown to 
increase sensitivity because it reduces positive behaviors 
and initiative27. 

Conclusion

The study concludes that anxiety and sleep disorders 
are commonly encountered in health care workers who 
are in quarantine for COVID 19 pandemic. High anxiety 
states and low anxiety states, the two major subgroups 
identified as operating on anxiety scale is significantly 
associated with social support system , more interfamily 
than intrafamily emphasizing need for physical 
distancing rather than social distancing. As anxiety 
scales are positively corelated with social support hence 
need to stay connected is reiterated even during COVID 
times mainly though social media or other technological 
innovations. Moreover anxiety states as outcome is seen 
to significantly vary when interplay of all factors of 
social support, sleep disorders are considered together 
as is case in daily life. Hence it can be concluded that 
all quarantined health care workers were suffering 

from interplay of anxiety, sleep and social support 
disturbances during these COVID times which in turn 
was causing their functionality level to alter. 

Limitations- The study could not be conducted face 
to face due to the prevalent situation and hence bias and 
guarded response may have been possible. Sample size 
could have been increased but increased workload was 
a restraint. Scales were preformed with little areas of 
customization and tool validation as COVID 19 is a new 
term for one and all. 
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Abstract

“Caution is advised while decontaminating a victim of poisoning. Over enthusiasm may result in the patient, 
not the poison” – John Morrision   

Poisoning has been known to mankind since time immemorial and the study of various poisons and their 
effects has always fascinated mankind. References to poisons and various instances of poisoning are 
available in Indian Shastras, Egyptian Papyari and Sumerian writings.1   

Since then many substances considered advantages and disadvantages in the form of food or poisons have 
been discovered. Those substances which are used unfortunately to take away the man’s life or cause ill 
health have been changing.   

Some of the great persons who were poisoned to death are Chatrapati Shivaji Maharaj,2-3 whose bed was 
poisoned, Socrates, who was made to drink Hemlock (Conium maculatum) and Rasputin who was poisoned 
with cyanide and then shot. Aluminum phosphide poisoning, a rodenticide is also posing a formidable 
challenge and is on the way for taking the number one position. As poisoning trends go on changing, it is 
necessary to know the poisoning trends from time to time.   

Keywords – Incidence, household poisons, agriculture poisons,supervasmol poisons, rodenticide poisons, 
scarpion sting bites,snake bite cases, kadapa region, five years study.   

Introduction   

The term “Toxicology” is derived from the Greek 
word “Toxicos”, the adjective of  ‘toxon= bow’. The 
historian Herodotus used the word toxicon for describing 
poisoned arrows.4   

Poison can be defined as a substance which may 
be solid, liquid or gas, which on gaining entrance into 
or comes in contact with body parts of a living subject, 
causes ill health, disease or death. It is difficult to draw 
a boundary line between medicine and poison because 
medicine in large doses acts as poison and a poison 

in a small dose used as a medicine. The only real 
difference is the intent with which they are purposely 
and not accidentally given. Toxicology or study of 
poisons is considered by many to be a very recently 
developed scientific discipline. On the contrary, 
observation of harmful effects of chemical substances 
on living organisms is rooted in prehistory. Even the 
ancient people sought antidotes for poisons. Since 
many chemical compounds, which are used as drugs 
can act as poisons in their larger doses carry certain 
degree or risk to human health and to environment. The 
incidence of poisoning is constantly increasing in all 
civilized countries. The type of poison used for various 
modalities may depend upon certain factors. However, 
there is a progressive shift towards suicidal attempts 
by consumption of agricultural poisons. Accidental 
poisoning, which is common among children is ascribe 
increased used of numerous chemical articles in the 
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household. Poisoning in children occurs most frequently 
in kitchen (34%), bedroom (24%), bathroom and laundry 
(15%). Industrial poisoning is gradually receding owing 
to advances in industrial hygiene and medical service 
and to the increasing automation of industrial processes.   

Incidence of accidental poisoning is increasing 
because of increased use of chemicals both for industrial 
and domestic purposes. Insecticides and weed killers are 
also in extensive use in agricultural sector.   

Incidence of suicidal poisoning is also increasing 
because of the easy availability of these agents and 
also due to non-adjustments to the situations of stress 
and strain of modern life as they have become highly 
mechanical and competitive in so many ways.   

The incidence of poisoning has increased 
considerably in the recent past as evidenced by hospital 
records. This high incidence of poisoning and mortality 
rates has promoted us to undertake a study of human 
poisoning.   

In Kadapa the age old tradition of suicides by 
drowning in wells or by hanging have  

been replaced by poisoning oneself by the use of 
‘organosphosphorus’ compounds, barbiturates, etc. In 
Andhra Pradesh state, incidence of death due to endrin 
(a chlorinated hydrocarbon) and organophosphorus 
compounds is showing steady increase.. In view of the 
increase in the number of poisoning cases all over, it 
is desirable to study the pattern of poisoning cases in 
each hospital. In the present study, the pattern of poison 
encountered, incidence of poisoning among different 
age groups male and female ratios and the manner of 
poisoning were studied.   

Materials & Method 

This is a retrospective, simple study conducted 
from 2015 to 2019 at GOVT General Hospital, Kadapa 
(AP).900 poisoning cases was admitted to medical wards 
in GOVT General Hospital, Kadapa (AP). The total 
number of 82,737 Inpatients admitted during the 5 years 
in the medical wards. This period formed the material 
for this present study. Even though some cases have 
come from Kadapa city proper, majority of patients are 
from the nearby rural areas. The patients were studied at 
the time of admission to the wards and followed up in 

the hospital until recover or death. Broadly the patients 
are divided into two groups.   

• Poisoning cases due to ingested poisons.   

• Poisoning cases due to snake and insect bites.   

POISONING CASES DUE TO INGESTED 
POISONS The   

criteria observed is :   

• All patients with history of consumption of poison 
having positive and significant signs and symptoms.   

• Patients with doubtful history of consumption of 
poison but with definite signs and symptoms of acute 
poisoning.   

• Patients with history of consumption of poison but 
having no positive signs and symptoms of poisoning.   

Even though the present study is not a clinical 
oriented study of poisoning cases, due importance is 
given for the diagnosis and the clinical manifestations 
in all cases at the time of admission, inquiry was made 
about the type and quantity of poison consumed, 
duration between consumption and onset of symptoms 
, any such attempts previously. All patients were 
asked to describe the symptoms like abdominal pain, 
loose motions, vomiting, dizziness, vertigo and any 
other general    symptoms. In most of the cases history 
regarding the manner of poisoning was elicited either 
from the patient himself/herself of the close relative. 
Clinical examination was done under the following 
heading: General physical examination:   

The vital signs like pulse rate, blood pressure, 
respiratory rate and level of consciousness were noted in 
all cases of poisons. The state of the eyes, pupils, tongue 
and skin were checked. A thorough search was made for 
the presence of any suicidal or homicidal injuries over 
the body in all cases.   

Systemic examination: A detailed examination 
of central nervous system, cardiovascular system, 
respiratory system and abdomen was carried out giving 
due merit to individual cases. When once the diagnosis 
of poisoning is made treatment is instituted on general 
lines followed by specific therapy according to the 
individual cases. The treatment of the patient carried out 
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under the following guidelines:   

• Removal of unabsorbed poison from the body.   

• Administration of antidotes.   

• Elimination of poison by excretion.   

• Symptomatic treatment.   

In case of death of the patient the body was subjected 
for postmortem examination.   

POISONING CASES DUE TO SNAKE AND 
INSECT BITE The inclusion criteria   

1. All patients with history of bites having positive 
and significant signs and symptoms due to poisonous 
creatures like snakes, scorpions, bees and insects. But 
for the purpose of discussion only the snake bite cases 
are included.   

2. Patients with doubtful history of bites due to 
poisonous creatures but with definite acute onset of 
signs and symptoms locally or systemically.   

Exclusion criteria:

Patients with history of bite but having no signs and 
symptoms either locally or  systemically.   

At the time of admission inquiry is made about the 
type of snake, site of bite, time of bite, interval between 
bite and medical aid and the manner of snake bite.   

The presence of two definite puncture wounds with 
progressive swelling and tenderness with persistent 
bleeding was taken as poisonous bite, whereas inverted 
‘U’ shaped or multiple teeth marks with mild non-
progressive swelling confined to the site of bite with 
minimum bleeding which stopped on its own were 
considered to be die to non-poisonous snake bite.   

The presence of pain, numbness, tenderness, 
neuroparalytic, haematotoxic signs and symptoms were 

also considered for differentiation poisonous and non 
poisonous snake bites.   

Once the diagnosis of poisonous snake bite is made, 
first aid treatment followed by specific thereaphy was 
insitituted for all the cases.   

During the study, the viscera and the vomited matter 
was sent to the chemical examination, F.S.L Kurnool. In 
most of the cases, the poison was not detected as per the 
chemical examiner’s report. Hence, not much importance 
was given to the report and the only consideration 
is given to the history, inquest report, circumstantial 
evidence, signs and symptoms as noted in the patient’s 
hospital case sheet and above all postmortem findings.   

Findings

Incidence of poison:   

In the anlysis 900 poisoning cases admitted to 
medical wards in Govt. General Hospital, Kadapa (AP) 
during 2015 to 2019, which includes both ingested 
poisons and poisons due to snake and insect bites, the 
incidence of poisoning was observed to be (1.08%)The 
total number of hospital admissions during this period 
was 82,737.   

Classification of cases:   

For the purpose of better study, the cases were 
divided in to two groups: I. Poisoning cases due to 
ingested poisons.  

II. Poisoning cases due to snake and insect bites.   

The present study shows that 762(86%) of ingested 
poisons and 138 (14%) of snake bites and other insect 
bites.   

POISONING CASES DUE TO INGESTED 
POISONS a)   

Commonest type of poison used (Table No.1&2):  
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Table No.1: Type of poison used  

Sl.   
No

Poison used 

No.   
of   

Cas   
es

Percen-t age Sl.No Poison used 
No of   
cases

Percen-t age

1 Acid 10 1 26 Multi Drugs 4 0.4

2 Acu, Alco, Intox 1 0.1 27 
Musquito   

repelliant
1 0.1

3 All out 1 0.1 28 
Nerium   

Odorum
6 0.6

4 Alluminum phosphate 4 0.4 29 NPSB 18 1.8

5 Aalprax Tablet 16 1.6 30 Oliander Seeds 1 0.1

6 Aluminium Sulfphate 1 0.1 31 OPC 382 50.1

   

7 Antidepressant 1 0.1 32 
Paracetmal   

Tablet
4 0.4

8 Antenolal 2 0.2 33 Phenobarbital Tablets 2 0.2

9 Avil Tablets 2 2.2 34 Phenol 6 0.6

10 Baygon Spray 2 0.2 35 Phosphorus 1 0.1

11 Bendadryl syrup 1 0.1 36 PSB 83 8.3

12 Benzodiazepens 2 0.2 37 Rat Poison 13 1.3

13 Brake oil 1 0.1 38 Restil Tablets 3 0.3

14 Carbamazapine tablets 7 0.7 39 Scorpion Sting 37 3.7

15 Compose Tablets 1 0.1 40 
Sleeping   

Tablets
3 0.3
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16 Daonial Tablets 5 0.5 41 
Sorbitrate   

Tablets
1 0.1

17 Daturaseeds 3 0.3 42 Super vasmol 50 7

18 Dettol 3 0.3 43 Tagretal Tablet 1 0.1

19 Diazepam Tablet 6 0.6 44 Trika Tablet 3 0.3

20 Eptoin Tablets 2 0.2 45 Unknown 66 7

21 Food Poison 2 0.2 46 
Unknown   

Tablet
10 4.8

22 Gamaxine 8 0.8 47 Vadesaku 11 1.1

23 Gardinal 300mgtablets 6 0.6 Total 900 100.0

24 Hair Dyie 4 0.4

25 Lorazapam Tablets 5 0.5

Table No.2: Commonest type of poison used   

S.No. Poison No of cases Percentage

1. OPC 382 50%

2. Tablet 101 13%

3. Unknown 66 9%

4. SuperVasmo l 50 7%

5. Others 163 21%

Cont... Table No.1: Type of poison used  

To prevent such higher incidence of exposure 
and deaths due to poisoning, the laws related to the 
poisons have to be made stringent and people must be 
educated and sensitized about hazards of house hold and 
agricultural poisons as well as snakebites.   

The present study shows that 50%. of the total 
poisoning were due to Organophosphorus compunds 

which include insecticides. The second commonest 
poison was Tablet poisoning 13%. The third commonest 
poison was unknown 9%. The fourth commonest poison 
was Super vasmol 7%.   
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Poisoning Due to Snake And Insect Bites Total   

Table No.3: Total Incidence   

Snakebites No of Patients Percentage

PSB 83 60%

NPSB 18 13%

Other (Scorpion sting) 37 27%

Total 138 100.0

Table No.4: Incidence of type of snake bite  

Snake Bites No of Patients Percentage

PSB 83 82%

   

NPSB 18 18%

Total 101 100.0

Out of 900 cases of poisoning admitted in medical wards of GGH, Kadapa, 2015 to 2019, the total number of 
poisoning cases due to snake bite and insect bites were 144. This constituted 14% of the total cases studied.   

Discussion / Conclusion   

Poisoning cases due to ingested poisons:   

a) Commonest type of poisons used:   

In our study it was observed that 50% of the total 
poisoning cases were due to insecticides which include 
organo phosphorus compounds. The second commonest 
poisoning was Tablets (13%). The third commonest 
poison was unknown (9%) the fourth commonest 
poison was super vasmol (7%). The use of OPC poisons 
was found to be comparatively more in our study. An 
observation made by De-Alwis L.B et al5 1988 in Srilanka 
showed that (78.08%) of the poisonings were due to 
insecticides and OPC. However, the study conducted 
by Chirasirisap K et al6 showed the major types of 
poisoning to be insecticides 27.2%. misused therapeutic 
drugs 19.0% and household chemicals 10.1%.   

Tunwashe O.L et al7(1985) have observed that 
among 146 cases of acute poisoning-cases 82.6% 
were suicidal, 15.8% were accidental and 1.4% were 
homicidal in nature. Observations made by Petersen-H 
et a18(1977) found that suicidal poisoning were frequent 

among females 70% and in males 43%.   

Dattarawal S.K ,et al9 observed the manner of death 
due to poisoning was unclear in the most of cases, but 
where the manner is known, suicide accounted for 58% 
of death, commenting that the poison is of choice for 
suicide is organophosphorus compound.   

Snake and Insect Bites

Total incindence of snakebites (Table No-3 & 4):   

During the present study conducted from 2015 
to 2019 the total number of poison cases admitted to 
medical wards in Govt. general Hospital Kadapa(AP) 
was 900. During this period 138 cases of snake bite and 
Insectbites were studied among the medical admissions. 
This constituted 14% of all poison cases admitted during 
this period, the total number of hospital admissions during 
this period was 82,737. Based on this, the incidence of 
snake bite was observed to be 142 Per 100000 patients.   

A similar study during 1970-1974 was conducted by 
Banerjee and siddiqui10 (1976) in Safdarjang Hospital, 
New Delhi. Their hospital incidence was observed to 
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be 133 per 100,000 patients. A higher incindence in our 
study may be due to vast agricultural lands in and around 
the city of Kadapa where farming is the main occupation.   

In our study it was found that 82% of the total 
bites were poisonous, while the remaining 18% were 
non poisonous. Observations were made by Banerjee. 
R.N. et al7(1974) in Safdarjang Hospital, New Delhi 
was poisonous snake bites 24.28% were non poisonous 
snake bites 75.72%. Sawai et al11(1974) also has made 
similar observations. The incidence of type of snake bite 
may vary in different regions of the country according to 
the prevalent species of snake.   

900 poisoning cases admitted in medical wards of 
Govt.General Hospital ,Kadapa were studied for the 
carious parameters like the commonest type of poison 
encountered, the incidence of poisoning, the common 
age group involved, the occupational incidence, the 
urban and rural incidence the manner of poisoning and 
the mortality rate.  

The incidence of poisoning which include both 
ingested poisons and snake-bites was 1.37% among the 
total hospital admissions during the five years.   

I. Poisoning cases due to ingested poisons:   

• The commonest poisons consumed were 
Organophosphorus compounds (50.%) and tablet 
poisoning (13%). The third commonest poison was 
unknown (9%) the fourth commonest was super vasmol 
(7%).   

II. Poisoning due to snake and insect bites:   

The incidence of poisoning due to snake bites 
and insect bite (scorpion sting) was (14%) of the total 
poisoning cases studied.   

• Poisonous snake bites are seen in ( 82%) of the total 
snake bite cases as against (18%) of the non poisonous 
snake bites.   
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Abstract

Introduction: The emerging technologies made by day changing the techniques of teaching medical 
education. The teaching technique has changed since the last decade from the old traditional technique 
of chalk and talk (CNT) to a newer technique of Power-point presentation (PPT) to the video classrooms 
converting the whole traditional environment of the classrooms. This paper aims to access the perception 
of the medical students about these two instructional methods. Materials and methods: In this study cross-
sectional descriptive survey was used. Medical students were selected through non-probability convenient 
sampling. The data were collected using a questionnaire-based survey about their views and perception 
of two lecture delivery methods, viz., PPT presentation, and using a chalkboard. For each of the two 
methods, the students were asked to rank twelve comments on a four-point scale: strongly agree, agree, 
disagree, or strongly disagree. The data was analyzed using SPSS version 16 and the results expressed 
as proportions. Results: In our study, more than 97% of our study respondents emphasized the value of 
chalk and talk and declared it a more effective and useful teaching tool in their learning experience than 
PowerPoint (86%) and recommended it for teaching. Conclusion: Both CNT, as well as PPT, are effective 
methods for medical education and both can be used in combination for the effective delivery of classroom 
sessions.

Keywords: Teaching methods; medical education; classroom techniques. 
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Introduction

Lectures have been the most common form of teaching 
and learning since ancient times.1 Although discussion 
methods in small groups appear to be a superior method 
of attaining higher-level intellectual learning.2

During the past few decades, the classrooms’ 
presentation methods have changed from the traditional 

CNT to the modern technique of PPT. The most accepted 
criterion for measuring good teaching technique, 
however, is the amount of student learning.

Students often have little expertise in knowing if 
the technique selected by an individual instructor was 
the best teaching technique or just ‘a technique’ or 
simply the technique with which the teacher was most 
comfortable.3

During a lecture, both the visual and auditory senses 
are used to absorb information and here assistance in 
the form of the visual aid is useful.4  A chalkboard is 
uniquely effective as a medium of classroom instruction 
and has been used commonly in lectures, while the use 
of transparencies with an overhead projector (TOHP) is 
also popular.5
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In traditional classrooms, a teacher’s basic 
instructional tools for displaying information are 
chalkboards, multipurpose boards, peg boards, bulletin 
boards, and flip charts.6 To project instructional 
materials, overhead transparencies displayed via an 
overhead projector are still a commonly used classroom 
presentation methods.3 Recently, electronic presentations 
have become common, and PPT is now the most popular 
instructional aid.7

The impact of technology has led to the increased 
use of computers for presenting information in many 
of today’s classrooms. PPT hailed as an easy-to-use 
means of creating professional presenta tions teachers for 
creating classroom presentations.8 A study found PPT to 
be one of the most widely used software programs in both 
an area educator preparation program and local public 
schools.9 It is seen that  “more than 400 million copies of 
the program are currently in circulation, and somewhere 
between 20 and 30 million PPT-based presentations are 
given around the globe each day”.10

Various studies have been conducted to assess the 
effectiveness of lectures using PPT or other such media 
in comparison to lectures using the chalkboard, or the 
use of TOHP. According to one study, traditional classes 
with blackboard presentation were the most favoured by 
students from biomedicine and medicine courses.11

Recently, electronic presentations have become 
common, and PPT is now the most popular package 
used out of all electronic presentations.12

Therefore, the present study was aimed, to assess the 
student’s perceptions of the impact of PPT presentations 
in lectures compared with the traditional CNT.

Materials and Methods

This is a cross-sectional descriptive study. Medical 
students were selected through non-probability convenient 
sampling. The data were collected during 2017 from 
the undergraduate medical students at Gauhati Medical 
College and hospital using a questionnaire-based survey 
about their views and perception of two lecture delivery 
methods, viz., PPT presentation, and using a chalkboard. 
For each of the two methods, the students were asked 
to rank twelve comments on a four-point scale: strongly 
agree, agree, disagree, or strongly disagree. The data 
was analyzed using SPSS version 16 and the results 
expressed as proportions. As this study is on classroom 
technique and has not revealed any of the participants’ 
identity, so ethical clearance from the ethics committee 
is not required. However, informed consent was taken 
before the collection of the data.

Results

The distribution of perception of undergraduate 
medical students regarding the method of the CNT is 
narrated in Table 1.

Table 1 Distribution of perception of UG medical students regarding the method of chalk and talk

Sl No Statements regarding perception

Strongly
Agree

Agree Disagree
Strongly 
disagree

% % % %

1.       
I understand the lecture better when the teacher uses 

this technique  
26 71 2 1

2.       I feel the student interaction is better with the teacher 33 53 12 2

3.       Eye contact between teacher and student is less 14 41 36 9

4.       The lecture advances the understanding 20 67 12 1

5.       
This technique helps me to concentrate and remember 

better
38 50 10 2

6.       
The quality and quantity of my lecture notes can’t be 

maintained
12 48 30 10
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7.       The delivery of lecture is interesting 26 51 20 3

8.       The content of the lecture informative 19 68 11 2

9.       The lecture is audible 28 65 7 0

10.    The lecture content was well organized 30 47 20 3

11.    The teacher remains more professional 25 59 15 1

12.    The teacher needs more preparation for the class 30 50 18 2

The distribution of perception among the undergraduate medical student regarding PPT as a method of teaching 
is narrated in Table 2.

Table 2 Perception of undergraduate medical students regarding PPT

Sl No Statements regarding perception

Strongly
Agree

Agree Disagree
Strongly 
disagree

% % % %

1.       
I understand the lecture better when the teacher uses 

this technique  
30 56 12 2

2.       I feel the student interaction is better with the teacher 29 45 24 2

3.       Eye contact between teacher and student is less 14 47 34 5

4.       The lecture advances the understanding 19 65 16 0

5.       
This technique helps me to concentrate and remember 

better
30 46 21 3

6.       
The quality and quantity of my lecture notes can’t be 

maintained
12 48 37 3

7.       The delivery of lecture is interesting 20 58 22 0

8.       The content of the lecture informative 20 71 7 2

9.       The lecture is audible  24 64 12 0

10.    The lecture content was well organized 35 50 10 5

11.    The teacher remains more professional 27 52 20 1

12.    The teacher needs more preparation for the class 31 42 23 4

In the present study, 97% of the participants emphasized the value of chalk and talk and declared it a more 
effective and useful teaching tool in their learning experience than PowerPoint (86%) and recommended it for 
teaching.

Cont... Table 1 Distribution of perception of UG medical students regarding the method of chalk and talk
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Discussion

Teaching is an art. This study highlights the fact that 
the favourites technique of lecture delivery for students 
by different faculties in the classroom can vary so much 
within the same college.

Different technologies are available in classrooms 
for teaching in the present day scenario. The use of better 
teaching technique aid allows students to understand 
better. This also allows more time for interaction and 
further understanding. Use of technology can be a very 
beneficial and time-saving tool for all teachers.

An evaluation by the students can provide the 
teacher with the best user feedback regarding the best 
teaching method.

In the present study, medical students favoured a 
combination of teaching aids rather than single teaching 
support.  Regarding medical students’ preference, the 
order of priority of combined teaching aids they have 
opted was PPT+CNT using blackboard.

This preference may probably be because the inherent 
deficiency of each method is compensated by the other. 
While CNT using blackboard teaching is deficient in 
showing the three dimensional (3-D) diagrams, animated 
videos and real-time sounds. However, the same can be 
demonstrated using a PPT. Furthermore, PPTs take less 
time to present the same information as compared to 
CNT using blackboard teaching. CNT teaching allows 
the students to take down the notes and diagrams that 
are difficult with PPTs as there is a tendency to quickly 
deliver the lecture.13

The current results agree with Chaudhary R et 
al.14 Here the author revealed that the majority of the 
students (67.1%) favoured the combined teaching aids. 
With the CNT using blackboard, the student pointed the 
drawback, is that it takes time to draw a labelled diagram 
on the board and during that time teacher’s eye contact 
with the students get interrupted.

SN Baxi et al.,15 in their study, revealed that an equal 
number of students preferred CNT and multimedia-based 
lectures. Seth et al.,16 also compared the preference for 
teaching aid between medical students versus dental 
students.  The medical students have preferred PPT 
whereas the dental students preferred the Chalkboard in 

their study.

Some participating students opined that the 
teaching lecture’s effectiveness depends upon the 
teacher, regardless of the teaching aid used. What is 
fundamentally important in university teaching is not the 
quality of the technology but the quality of the teacher as 
revealed in a stduy17 agree the current results. Besides, a 
good teacher knows to start at a basic point of the course, 
which students can understand and then lead them 
gradually through the new and more difficult points.18

Conclusion

In conclusion, combined teaching support is 
considered most satisfying teaching support because 
one aid’s inherent deficiency is compensated by the 
other.  If single teaching assistances are to consider, then 
the blackboard teaching aid is the most pleased by the 
undergraduate medical students. They can follow the 
teacher well with a deep understanding of the concept 
effectively.

The present study and the previous studies do not 
bring out the superiority of any single support system of 
the teaching method. It seems that with the hands of a 
trained teacher any teaching technique would be suitable 
and effective. This highlights the need for formal training 
of the teachers in teaching in the classroom to develop a 
perfect skill to motivate students.
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Abstract

Aim-The purpose of the study was to establish skeletal and dental parameters for Tamil Nadu young adults 
using Steiner’s analysis and comparing it with Caucasians, as well as other racial groups. Materials & 
Methods- A study of 70 south Indian young adults (35 male and 35 female) within the age range of 18-28 
years with acceptable profile and occlusion was selected for the study and assessed using Steiner’s analysis. 
Results- The Tamil Nadu population showed a more skeletally protrusive maxilla, dentally proclined and 
forwardly positioned upper and lower incisor, it also exhibited a horizontal growth pattern when compared 
with Caucasians norms. The Tamil Nadu male samples reported a protrusive skeletal and dental pattern 
when compared to female samples. 

Conclusion-The result of the study supports the fact that the norms and standards of one racial group could 
not be used without modification for other racial groups and each different racial group would have to be 
treated according to its individual characteristics. A case of malocclusion needs to be treated based on the 
individual merits and demerits of that case and not based on a template of norms derived from mean values 
of select subject groups with ideal occlusion and proportion. 

Keywords: Cephalometric norms, Steiners analysis, Tamil Nadu population 
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 Introduction 

Cecil.C.Steiner developed a form of cephalometric 
analysis with parameters which he viewed to be the most 
significant and would furnish the maximum clinical 
information with the least number of measurements1,2,3. 
In his analysis, he took into consideration that it may not 
be possible to reach ideal proportions and relationships 
in all cases, but there are ways to maximize the esthetics. 
Steiner proposed appraisal of various parts of the skull 
separately, namely the skeletal, dental and soft tissues. 
The skeletal analysis entails relating the upper and lower 
jaws to the skull and to each other, whereas, the dental 
analysis relates to the upper and lower incisor teeth to 

their respective jaws and to each other. Finally, the soft 
tissue analysis provides a means of assessing the balance 
and harmony of the lower facial profile,4,5,6.

The Norms established by Steiner from the 
Caucasian samples are still being widely used on the 
population groups all over the world. But various 
investigations suggest that the cephalometric norms 
vary among different age, sex and race.7 Cephalometric 
studies on different ethnic groups including those of 
Garcia’s on Mexican Americans,8 Drummonds on 
Negros,9 Park’s on Korean adults,10 Gleis on Israelis,11 
Miura on Japanese,12 have indicated that Caucasian 
normal measurements cannot be considered normal for 
other racial groups. Other Indian studies include those 
of Kharbanda and Kotak on North Indians,13-15 Patel on 
Gujaratis,16 Kanappan on South Indians17 and John and 
Valiathan on Keralites18 have established their norms 
based on Steiner’s analysis. 
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So this study was conducted to establish skeletal and 
dental parameters for Tamil Nadu young adults using 
Steiner’s analysis.

Null hypotheses

Following is the null hypotheses of this study:

(1) There is no difference in between Steiner’s value 
among Caucasians and South Indian population (2) 
There is no difference in between Steiner’s value among 
male and female South Indian population.

 Materials and Methods 

A total of 70 lateral cephalometric radiographs of 
Tamil Nadu young adults (35 females and 35 males; 
aged 18–28 years) with balanced and acceptable facial 
profiles, minimum overbite and overjet, Class I skeletal 
and dental relationships and no previous orthodontic 
treatment were traced and analyzed manually at 
Department of Orthodontics Sathyabama Dental College 
and Hospital, Chennai. 

The subject’s head was positioned in the 
roentgenographic cephalostat maintaining a target-film 
distance of 5 feet or 152.4 cm. The PSP plate which is 
enclosed in a light tight cassette was positioned parallel 
to the midsagittal plane of the subject such that the X-ray 
beam was directed perpendicular to it. The ear rods were 
used to stabilize the head in a vertical plane.

The subject’s head was positioned so that the Natural 
Head position would be parallel to the floor and was 
instructed to look straight and maintain a relaxed posture 
with teeth in centric occlusion during the exposure of 

the films. The kilo voltage used for X-ray exposure was 
61 to 85kVp. Milliampere was 4 to 10 mA and the time 
required for the exposure was 2.5 seconds. 

The lateral cephalogram was traced upon an A4 
size acetate matt tracing sheet with a lead pencil over a 
well-illuminated viewing screen. Each cephalogram was 
traced twice and the average measurement taken is taken 
into account to minimize the error. 

The linear measurements were recorded with a 
measuring scale up to 0.05 mm correction. The angular 
measurements were recorded with a protractor. 

Landmarks used in the Study 

Skeletal measurements: Angle SNA, SNB, ANB, 
SND, Go-Gn to SN.

Dental measurements :Angle Maxillary 1 to NA, 
Mandibular 1 to NB, angle Maxillary 1 to Mandibular 1, 
angle Occlusal Plane to SN. Linear (mm) Maxillary 1 to 
NA line, Mandibular 1 to NB line, Pog to NB line.

Soft tissue measurements: S-line to upper lip 
prominence, S-line to lower lip prominence.

Statistics 

The data was tabulated and computed using SPSS 
software version 21.0. Statistical calculations performed 
included mean, standard deviation, standard error 
and Student’s t-test for each parameter. Statistical 
comparisons were done by the t-test, p-value <0.001 was 
considered to be significant. 

 Table-1: Comparisons between the mean Skeletal, Dental, Soft-tissue parameters—Male and Female Tamil 
Nadu samples

Parameters
Male Female significance

Average SD S.E Average SD S.E t-value p-value

AGE 21.69 4.02 0.68 20.34 4.47 0.75 1.32 0.19#

SNA 84.97 3.71 0.63 83.45 2.92 0.49 1.89 0.06#

SNB 81.17 4.11 0.7 80.06 2.82 0.48 1.32 0.19#

SND 77.77 3.43 0.58 77.01 2.92 0.49 0.99 0.32#

Go Gn to SN 26.28 5.6 0.95 28.57 5.06 0.85 1.78 0.08#

ANB 3.82 2.9 0.49 3.42 1.77 0.3 0.7 0.49#

1 to NA(mm) 6.21 3.16 0.54 6.35 0.28 0.39 0.22 0.83#

1 to NA(Degree) 27.11 9.88 1.66 27.63 8.3 1.4 0.24 0.81#
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Li to NB(mm) 6.15 3.09 0.52 5.94 2.48 0.42 0.32 0.75#

Li to NB(Degree) 26.17 7.97 1.34 26.67 6.98 1.18 0.28 0.78#

Po to NB 1.47 2.3 0.39 1.61 1.31 0.22 0.31 0.75#

Interincisal angle 114.11 12.85 2.17 114.54 11.68 1.97 0.15 0.88#

Occl plane to 
SN

12.23 4.08 0.69 14.45 5.96 1 1.82 0.07#

Upper lip to S 
line

2.76 2.15 0.36 2.82 4.21 0.71 0.08 0.93#

Lower lip to S 
line

4.14 3.48 0.59 3.6 2.71 0.46 0.72 0.47#

Data are presented Average; SD=Standard Deviation; SE=Standard error of mean. *p<0.05 Statistically 

significant #. p>0.05 Not Statistically significant (NS). 

Table 2: Comparative of present study and the Steiner’s norm 

Parameters Caucasian norms Average SD S.E t-value p-value

SNA 82 84.21 3.40 0.41 5.44 <0.0001*

SNB 80 80.61 3.54 0.42 1.45 0.15#

SND 76 77.39 3.19 0.38 3.65 0.0005*

Go Gn to SN 32 27.43 5.43 0.65 7.04 <0.0001*

ANB 2 3.63 2.40 0.29 5.68 <0.0001*

1 to NA(mm) 4 6.28 2.74 0.33 13.07 <0.0001*

1 to NA(Degree) 22 27.37 9.06 1.08 8.65 <0.0001*

Li to NB(mm) 4 6.04 2.79 0.33 9.16 <0.0001*

Li to NB(Degree) 25 26.42 7.45 0.89 6.09 <0.0001*

Interincisal angle 131 114.33 12.20 1.46 11.43 <0.0001*

Occl plane to SN 14 13.34 5.20 0.62 1.06 0.29#

Upper lip to S line 0 2.79 3.33 0.40 7.01 <0.0001*

Lower lip to S line 0 3.87 3.11 0.37 10.4 <0.0001*

Po to NB 1.54 1.86 0.22

Data are presented Average; SD=Standard Deviation; SE=Standard error of mean. *p<0.05 Statistically 

significant. # p>0.05 Not Statistically significant (NS). 

Cont... Table-1: Comparisons between the mean Skeletal, Dental, Soft-tissue parameters—Male and Female 
Tamil Nadu samples
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 Table 3: Comparison of cephalometric values of present study (Tamil Nadu Samples) with Caucasians, 
Israelis, Koreans, Mexican Americans, Japanese and Negroes using Steiner’s norms

Parameters
Caucasian

Steiner

Present 
study
N=70

Israelis
(Ruth et al )

N=40

Korean 
(Park et al)

N=80

Mexican 
American
(Garcia)

N=59

Japanese
(Miura et al )

N=40

Negroes
(drummond)

N=40

SNA 82 84.21 81.63 81.15 83.6 81.3 84.7

SNB 80 80.61 78.2 78.7 80.8 76.8 79.2

SND 76 77.39 75.198 77.3 77.3 73.4 75.8

Go Gn to SN 32 27.43 34.63 33.4 31.1 36.2 38.2

ANB 2 3.63 3.43 2.5 2.8 4.5 5.5

1 to NA(mm) 4 6.28 5.2 7 5.5 5.9 7.4

1 to 
NA(Degree)

22 27.37 23.8 23.4 20.5 24.1 24.1

Li to NB(mm) 4 6.04 6.46 7.2 5.7 7.8 11.4

Li to 
NB(Degree)

25 26.42 28.46 27.4 26.7 31.2 36.7

Interincisal 
angle

131 114.33 124.21 126.55 130 120.3
113.8

Occl plane to 
SN

14 13.34 17.68 16.9 15.8 20

Upper lip to 
S line

0 2.79

Lower lip to 
S line

0 3.87

Po to NB 1.54 5.38 1.8 0.9 0.43

Results

Comparisons between the mean angular and linear 
parameters—male and female Tamil Nadu subjects 
(Table 1)

Comparative statistical evaluation of Steiner’s norm 
and the Tamil Nadu subjects (Table 2) 

Comparison of cephalometric values of present 
Tamil Nadu subjects with Caucasians, Israelis, Koreans, 
Mexican Americans, Japanese and Negroes using 

Steiner’s norms (Table 3) 

Discussion 

The present study has tried to establish skeletal 
and dental Cephalometric norms for young Tamil Nadu 
adults according to Steiner’s analysis. These norms were 
compared with standards established by Steiner as and 
other racial groups. 

Skeletal 

Angles SNA reveals that the maxillary apical base 
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in the Tamil Nadu sample is are more prognathic. The 
males exhibited a more prominent maxilla (p < 0.05). 
Angle SNB did not show any statistically significant 
difference with the Caucasians or between males and 
females group.

ANB showed an increase in mean value when 
compared to Caucasians.

When compared to females the male samples 
showed a slight increase in SNA, SNB, ANB and SND 
angles. 

The linear measurement Pog-NB was found to 
be more in females than males and was statistically 
significant (p < 0.01).

The mandibular plane to the cranial base plane of 
Tamil Nadu adults revealed that the angle was smaller 
than the Steiner’s norm. From this study, it can be said 
that the Tamil Nadu samples exhibited a more horizontal 
growth pattern than the Caucasians. The study recorded 
that

The female sample showed an increase in the mean 
value when compared to the male.

The Tamil Nadu sample showed a lesser inclination 
of occlusal plane among the male samples when 
compared to the Caucasians, whereas no marked 
variation was seen among female subjects. 

 Dental 

Measurements upper incisor to NA and lower 
incisor to NB (angular and linear) showed an increased 
value for the Tamil Nadu samples (p < 0.001). These 
findings along with a more acute interincisal angle of 
the Tamil Nadu samples reveal that the upper and lower 
incisors of subjects are more procumbent and protracted 
when compared with that of Caucasians. The male and 
females did not show any significant difference (p < 
0.01). 

Soft Tissue 

The S-line to the upper lip and lower lip showed 
an increase in the mean value for both male and female 
Tamil Nadu samples when compared to the Caucasians 
subjects. Upper lip to S-line did not show any significant 
difference among male and female samples, whereas the 

male samples lower lip to S-line showed an increase in 
the mean value when compared to the female. 

Comparison of Tamil Nadu sample with other 
population groups 

Comparison with Israeli population group 

The Israeli group showed a decreased SNA, 
SNB, SND and increased ANB when compared to the 
Caucasian population, the Israeli subjects revealed a 
vertical growth pattern when compared to Caucasians. 
The upper and lower incisors linear and angular 
measurements increased and the interincisal angle 
decreased when compared to the caucasians11. 

The present study showed an increase in SNA, SNB, 
SND and ANB when compared to the Israeli population. 
The present study reveals a horizontal growth pattern 
whereas Israeli group had a vertical growth pattern. Upper 
incisor linear and angulations mean value increased 
and the lower incisor linear and angular measurements 
decreased in the present Tamil Nadu sample group when 
compared to Israeli population. Linear measurement 
Pog-NB showed a decrease mean value when compared 
to Israeli population

Comparison with Mexican American population 
group 

The Mexican American group showed an increased 
SNA, SND, ANB and SNB when compared to the 
Caucasian population, the Israeli subjects revealed an 
average growth pattern when compared to Caucasians. 
The upper incisor linear measurement and lower incisors 
linear and angular measurements increased and the 
upper incisor angulation decreased. Interincisal angle 
was average when compared to the caucasians8. 

The present study showed an increased SNA, ANB, 
no difference was seen in between the SNB, SND 
when compared to the Mexican American population. 
The present study reveals a horizontal growth pattern 
whereas Mexican American group had a average growth 
pattern. Upper and lower incisor linear measurement and 
upper incisor angulations mean value increased the lower 
incisor angular measurements and interincisal angle 
decreased in the present Tamil Nadu sample group when 
compared to the Mexican American population. Linear 
measurement Pog-NB showed an increased mean value 
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when compared to the Mexican American population. 

Comparison with Negroes population group 

The Negroes group showed an increased SNA, 
ANB, mandibular plane and decreased SNB,SND when 
compared to the Caucasian population, the upper and 
lower incisor linear and angular measurements increased 
and the interincisal angle was decreased when compared 
to the caucasians population group9. 

The present study showed an increased SNB, 
SND ANB and no difference was seen in between the 
SNA angle when compared to the Negroes population. 
The present study reveals a horizontal growth pattern 
whereas Negroes group had a vertical growth pattern. 
Upper incisor angular measurement increased whereas 
the upper and lower incisor linear measurement and 
lower incisor angulations measurements value decreased 
in the present Tamil Nadu sample group when compared 
to Negroes population. The interincisal angle increased 
when compared to the negroes sample group. 

Comparison with Korean population group 

The Korean group showed a decreased SNA, SNB, 
SND and increased ANB and mandibular plan when 
compared to the Caucasian population, the Korean. 
The upper and lower incisors linear and angular 
measurements increased and the interincisal angle 
decreased when compared to the caucasians10. 

The present study showed an increase in SNA, 
SNB, SND, ANB and decreased mandibular plane 
when compared to the Korean population. Upper incisor 
showed decreased linear measurement and increased 
angular measurements. The lower incisor showed 
decreased linear measurement and decreased was seen 
in angular measurements when compared to the Korean 
population. Linear measurement Pog-NB showed a 
decrease mean value when compared to the Korean 
population. 

Comparison with Japanese population group 

The Japanese group showed a decreased SNA, 
SNB, SND and increased ANB and mandibular plan 
when compared to the Caucasian population, the 
Japanese. The upper and lower incisors linear and 
angular measurements increased and the interincisal 

angle decreased when compared to the caucasians12. 

The present study showed an increase in SNA, 
SNB, SND and decreased ANB,mandibular plane when 
compared to the Japanese population. The upper incisor 
showed increased linear measurement and angular 
measurements. The lower incisor showed decreased 
linear measurement and angular measurements 
when compared to the Japanese population. Linear 
measurement Pog-NB showed a increased mean value 
when compared to the Japanese population. 

The Cephalometric norms of young Tamil Nadu 
adults compared with standards established by Steiner 
as and other racial groups showed variation in their 
mean value. Various other study also Comparing 
cephalometric values among other Indian population 
also showed variations.7, 14-18 

The result of the above study rejects the null 
hypothesis; the study revealed that there is difference 
in between the mean Steiner’s values of Caucasians and 
the South Indian population. The study also revealed 
that there is a difference in-between the mean Steiner’s 
analysis value among the male and female South Indian 
population. 

Conclusion 

The result of the study supports the fact that the 
norms and standards of one racial group could not be 
used without modification for other racial group and each 
different racial group would have to be treated according 
to its individual characteristics. A case of malocclusion 
needs to be treated based on the individual merits and 
demerits of that case and not based on a template of 
norms derived from mean values of select subject groups 
with ideal occlusion and proportion. 

The following differences and similarities were 
demonstrated in Tamil Nadu samples as compared to the 
Caucasian samples. 

1. Tamil Nadu male group had a more prognathic 
maxilla than the female group. The anteroposterior 
position of the apical base of the maxilla in relation 
to the anterior cranial base was more anteriorly 
placed or prognathic as compared to the Caucasian 
samples.

2. Tamil Nadu male group had a more prognathic 
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mandible than the female group. The anteroposterior 
position of the apical base of the mandible in 
relation to the anterior cranial base did not show a 
significant difference as compared to the Caucasian 
samples.

3. The Tamil Nadu male group reported with a more 
prominent chin than the female group. The position 
of the center of the symphysis was placed more 
forwards than the Caucasian samples.

4. The angular relationship of the mandibular plane in 
relation to the cranial base plane (SN GoGn angle) 
was smaller which was suggestive of a horizontal 
growth pattern in the Tamil Nadu population.

5. The Tamil Nadu population has a protrusive 
alveodental pattern when compared to the 
Caucasians.

6. The labial inclination of the incisors was more 
proclined when compared to the Caucasians.

7. The Tamil Nadu population has a protrusive upper 
and lower lip when compared to the Caucasian 
population. 
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Abstract

Background: Pesticides are used extensively around the world and it has many health significance due 
to the usage of glyphosate,phorates, and monocrotophos that were mainly used as organophosphate 
pesticides in all the countries. Aim: To evaluate the countries which banned glyphosate, phorates, and 
monocrotophos hazardous pesticide usage and to assess the severity of risks caused by exposure of the 
pesticides.Methodology: This study was based on a review of scientific publications on usage of hazardous 
pesticides such as glyphosate, phorates, monocrotophos, and its impact on public health.Data were retrieved 
from the manual and electronic database by using the search engines (PubMed and google scholar). Results: 
European countries had banned glyphosate, phorate, and Monocrotophos pesticides within the year 2015 to 
2019 whereas in India, two states namely Punjab and Kerala had banned glyphosate pesticides by the year 
2018 to 2019, Phorates pesticides had banned in 2019, and monocrotophos pesticides were banned by the 
two states namely Punjab and Maharashtra in the year 2018. Glyphosate pesticides caused more impact 
on cancer and other health effects in the body in contrast to the other two pesticides had a lesser impact on 
cancer.Conclusion: Chemical pesticides can protect and improve farm productivity. However, their inimical 
and environmental health effects makes an inadequate long-term solution. Hence, to overcome this problem, 
there must be minimization of the usage of chemical pesticides and introduction of eco-friendly natural 
pesticides, which are easily accessible, low cost, and healthy method of a pest control system. 

Keywords: Glyphosate, Monocrotophos, Phorates, healtheffects, Pesticides

Introduction

Vegetal safeguard had been developed to increase 
the food production because of the rise in the demand 
of the world.Organophosphate pesticides (OPs) are the 
major class of pesticides in agricultural applications.
These are easily degradable but more toxic than 
organic chlorines. According to the Environmental 

Protection Agency (EPA), these are the three mainly 
used organophosphate pesticides namely; glyphosate, 
monocrotophos, and phorates for pest control all over 
the world and these were banned in so many countries 
due to ill effects of the pesticides. This study is based 
on these three pesticides along with health significance.
All the three pesticides are sold in various formulations 
like liquid-solid concentrations,powder form and ready 
to use liquid form.

Glyphosate is a broad-spectrum systemic herbicide 
and a crop desiccant. It has been registered as a 
pesticide in the United States since 1974 and it was the 
most commonly used herbicide in the United States. 
Glyphosate is a widely used weed killer worldwide in 
farms, lawns, etc1.Glyphosate is an organophosphorus 
compound, indicatively phosphonate that primarily 
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inhibits the enzyme called 5-enolpyruvyl shikimate 
3-phosphate synthase. The Monsanto chemist John E. 
Franz first discovered Glyphosatein 1970.Finally, in 
the year, 1994 Monsanto established the trade name for 
glyphosate herbicide called Roundup and it was used 
with “Roundup Ready” genetically modified organisms 
(GMOs) 2, 3. 

Phorate is an organophosphateused as an insecticide 
and acaricide that is used to control a wide variety of 
sucking and chewing insects. It is used in agriculture as a 
systematic insecticide and sold under several names, but 
most commonly used is Thimet.Phorate is a restricteduse 
pesticide and one among the most poisonous chemicals 
used for pest control. The toxicity of the phorate is very 
high. Being an organophosphate, phorate interferes 
with the function of the nervous system by inhibiting 
the enzyme acetyl cholinesterase. Chemically, it is an 
organophosphate, O,O-diethyl S-(ethylthio) methyl 
phosphorodithioate. They are abundantly toxic to 
animals as well as humans4, 5. 

Similar tophorates,Monocrotophos is an 
organophosphate used to control the pest. It directly acts 
on the central nervous system by inhibiting the enzyme 
named as anacetyl cholinesteraseand these varieties of 
pesticides are known to be neurotoxins causing muscle 
twitching, depression, and paralysis, etc.As it was a 
Restricted Use Pesticide (RUP),it could be used only by 
certified applicators.The trade name for Monocrotophos 
are, Azodrin, Bilobran, Crisodrin, Monocil 40, 

Monocron, Nuvacron, Pillardrin, and Plantdrin6. WHO 
classified it as a mandatory hazardous pesticide in 1986.
Therefore, the United States ceased to continue the use of 
Monochrotophos in the year 1988and further European 
countries also banned the use of the same. However, it is 
still in use in India7

Merely for once in India it was banned to be used on 
vegetables in 2005. However, currently, monocrotophos 
is used to grow cotton. The present study aims to evaluate 
the countries that banned the hazardous pesticides 
namely glyphosate, phorate, and monocrotophos, 
because of public health impact.

Methodology

This study was based on a review of scientific 
publications on glyphosate, phorate, monocrotophos 
hazardous pesticide usage, and its public health impact. 
Data were retrieved from the manual and electronic 
database by using the search engines (Pubmed and google 
scholar).The countries had banned these pesticides and 
the harmful effect on public health were the main source 
of the data collected, and the data were analyzed by the 
empirical analysis method. A literature search to collect 
relevant data was performed using keywords phorate, 
glyphosate, and monocrotophos. Articles which were 
related to glyphosate, phorates, and monocrotophos 
were only included other than native languages thatwere 
excluded.

Results

TABLE 1: Glyphosate, Phorate, Monocrotophos-banned countries in worldwide

Pesticide Banned countries Year 

Glyphosate8-9 In India -kerala 

Punjab

2018

2019

Six eastern countries 

· Oman

· Saudi Arabia 

· Kuwait

· United arab emirates

· Bahrain

· Qatar

2015 -2016
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European countries

 Czech republic   

 Denmark

 France

 Italy

 Netherlands 

2018

2018

2017

2016

2015

Belgium

Canada

Columbia

Australia

Bermuda

Brazil

Greece

New Zealand

Portugal

Spain

Srilanka

Sweden

Switzerland 

United kingdom 

Vietnam 

2017

2019

2015

2017

2019

2013

2015 

 

2018 

2017

Phorate10-11

European union 

Brazil

India

2016

2016

2019

Monocrotophos14

USA

European union

In India

Maharashtra

And Punjab

2016

2017 

2018

Cont... TABLE 1: Glyphosate, Phorate, Monocrotophos-banned countries in worldwide

Table 1 shows that most of the European countries 
had banned the glyphosate,phorate and Monocrotophos 
pesticides within the year 2015 to 2019 whereas in 
India,two states namely Punjab and Kerala had banned 

glyphosate pesticides within the year 2018 to 2019, 
Phorate pesticides were banned in 2019,monocrotophos 
pesticides were banned in two states of India (Punjab 
and Maharashtra) in the year 2018.
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TABLE 2:Glyphosate, Phorates, Monocrotophos Pesticides-Impact on Health.

Pesticide Carcinoma Other effects 

Glyphosate 12

Non-Hodgkin lymphoma or 
multiple myeloma 

Acute myeloid leukemia 

B Cell lymphoma 

Pancreatic islet cancers

Mammary gland diseases and obesity

Males result in prostate disease and Females result in 
kidney disease

Parkinson disease

Nonalcoholic fatty liver disease

Abortions and congenital abnormality in children 

Anxiety and depression

Phorate13-14 Prostate cancer
Neurological effects, gastrointestinal 

effects,cardiovascular effects, respiratory tract effects

Monocrotophos15
Growth of breast cancer cells

Respiratory tract infection, blurred vision, nausea, 
vomiting, diarrhea, and headache.

Severe cases may lead to psychosis, arrhythmia, coma 
and cardiac arrest leading to death.

Table 2 shows that the glyphosate pesticides causing more impact on cancer and other effects in the body in 
contrary to the other two pesticides on cancer.

Discussion

The purpose of this study wasto investigatephorates, 
glyphosate, and monocrotophos. In the present study, the 
health effects caused by these pesticides were observed. 
Although previous studies had observed a suggestive 
increase in the risk of Non-Hodgkin’s lymphoma 
and leukemia associated with the use of glyphosate 
pesticides.

The increasing use of pesticides causes chemical 
pollution resulting in potential health hazards to 
livestock.The data collected could be used as an aid for a 
better understanding of pesticides related illness and the 
countries had banned these pesticides. There is a need to 
convey the message of preventing adverse health effects 
and promoting the public health. 

Repeated use of insecticide, herbicide, and other 
chemical pesticides leads to the mutated evolution 
of such insects, plants, and other organisms to resist 
themselves against chemical attacks. Killing all the 
insects is not the desired result here, as many healthy 
ecosystems require an abundance of beneficial insects, 
microbes, and fungi both in the soil and in theplants. 

In 2015, the World Health Organization’s International 
Agency for Research on Cancer (IARC) classified 
glyphosate as probably carcinogenic to humans, and 
after reviewing the studies, the international scientists 
established the association between glyphosate and 
Non-Hodgkin lymphoma8-13. 

Exposure to phorates causes various effects on 
multiple organs like the kidney, lungs, heart, liver, 
brain. Exposure of phorates to the skin is very fast 
and easily absorbable causing Allergy. Even though 
its toxicity is high, it is stillused in the United States13, 

14. Monocrotophos is lethal because of its action 
on the central nervous system of the human body. 
Monocrotophos is an acutely toxic pesticide that can be 
absorbed by various routes like skin contact, ingestion, 
and inhalation. It causes different health problems in 
organs like the lungs, brain, heart, eyes, and kidney with 
furthermore acute toxicity to birds, animals, and aquatic 
organisms15-18.

So introducing other predator insects like (ladybugs, 
praying mantic) or (creating a good habitat for them as 
well as building soil fertility can also be an effective pest 
management approach. Bio pesticides are a certain type 
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of pesticides derived from animals, plants, bacteria, and 
certain minerals. 

There are almost 122 and above biochemical 
pesticides registered with the Environmental Protection 
Agency (EPA) which include 18 floral attractants, 20 
plant growth regulators, 6 insect growth regulators, 19 
repellants, and 36 pheromones18. Natural pesticides 
alternatively to Chemical pesticides could enhance 
agriculture and hence awareness must be created 
pertaining to it.Natural pesticides are so cost-effective 
and easy accessibility, affordability to all the farmers.

Thus, monocrotophos can be replaced by Neem, a bio 
insecticidethat has the same property of monocrotophos 
and is used to control a variety of sucking, chewing and 
boring insects and spider mites on Cotton, Sugarcane, 
peanuts, and tobacco. Glyphosate can be replaced by 
Phoma Macro stoma, a bio herbicidethat has the property 
of glyphosate and can be used to control broadleaf 
weeds. Finally, phorate is replaced by d-limenone 
and linalool(citrus tree),Sabadilla dust (shoenocaulon 
Officinale), Rotenone(Lonchocarpus spp.Derris 
elliptical),Neem leaf, Neem seed cake, and aqueous 
tobacco extract which are bio insecticide havingthe 
same property of phoratesand are used to control a wide 
variety of sucking and chewing insects, mites, some 
nematodes, and rootworms19.

However, the state government cannot go ahead 
with implementing the move. Since pesticides are 
governed by agencies like the Central Insecticide 
Board (CIB) and hence banning of the product will 
need a decision from the Union agriculture ministry 
asexclaimed by a senior official involved in the issue. 
Nowadays awareness programs should be arranged 
for farmers to reduce the use of toxic pesticides. In the 
future, biochemical pesticides can be used instead of 
spending chemical pesticides with natural treatments and 
remedies, which result in more sustainable elimination 
of pests and insects. 

For sustainable development of economics, based 
on our limited knowledge of inferential information, the 
domain of pesticides illustrates a certain ambiguity in 
which people are undergoing lifelong exposure20. Thus, 
there is a reason to develop health education based on 
knowledge and practice. To disseminate within the 
community to minimize human exposure to pesticides.

Limitations

There may be some possible limitations in this study 
due toa lack of sources related to the pesticides. There 
were few difficulties in collecting precise data.Method 
used to collect data had limited ability to conduct a 
thorough analysis of the research.Only compact data 
were collected leading to an inaccurate result. 

Conclusion

Chemical pesticides can protect and improve 
farm productivity. However, their inimical health and 
environmental effects makes an inadequate for along-
term solution. The chemical pesticides are responsible 
for enfeebling the plant root system and further affects 
the fertility of the soil. Even these kinds of chemical 
pesticides not only affect the target organisms but also 
kills the non-target organisms but also they contaminate 
the growing crops and it becomes unfit for consumption. 
The use of chemical pesticides can dwindle the 
performance of biological control organisms such as 
natural predators and parasites. Organophosphates, 
which are used as pesticides banned in many countries 
but in contrary still, these are highly used in few countries 
knowing its serious health hazards. We can overcome this 
problem by minimizing the usage of chemical pesticides 
and introducing eco-friendly biochemical pesticides that 
are easily accessible, low-cost and healthy method of a 
pest control system that will finally lead to an era of truly 
sustainable agriculture.
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Abstract

Public healthcare and disease prevention is the utmost concerns of the governments around the world. The 
quality, accountability and accessibility of health infrastructure along with medicines are desired so that the 
people use these resources at the time of medical emergency. Good health is measured when the mortality 
rate, malnutrition, huger, pollution and other parameters are low and does not impact upon the individual’s 
life. The communicable and non-communicable diseases put harmful effect on the health and life the people 
and COVID-19 which is a pandemic spread all over the world through transmission. The World Health 
Organisation issued various guidelines for safety and security but it’s a medical emergency like situation and 
governments of the countries already framed rule and regulations for the prevention/ protection and eliminate 
the transmission of disease through lockdown. There are number of legal provisions at international and 
national level for health and medicare as well as implementation of government mandates for protection 
from corona virus.

Key Words: COVID-19, infection, Healthcare, immunity, prevention

Introduction and Importance of Health

Good Health is considered to be very much 
important for all human being and it is fundamental to 
happiness, well-being and prevention of diseases. The 
prevention of disease and fitness of human being, good 
health also put very important contribution to economic 
progress of any country as healthy peopleput fewer 
burdens on healthcare infrastructure, life span increases, 
more productive to work, take less medicines, etc.There 
are number of factors which influence health status of 
people’s like- healthcare delivery system, quality and 
quantity of medicines, accessibility and affordability of 
hospitals and clinics, emergency services, ambulatory 
care and allthese depends upon the country’s ability to 
provide quality health services for its people.
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According to the World Health Organisation, 19481 
it defines “Health is considered to be a state of complete 

physical, mental and social well-being not merely an 

absence of disease or infirmity”. As per the definition 
of Encyclopaedia Britannica “Health in humans means 
the extent of an individual’s continuing physical, 
emotional, mental and social ability to cope with his or 
her environment”.2 The much desired from today’s life 
style point of view is that for an individual’s healthy life, 
there is needs to require a balanced diet which is full of 
vitamins, proteins, micronutrients, energy and as well as 
has to regularly physical and mental exercise by yoga 
etc. Similarly, one must also live in a proper house or 
place which is need to be clean regularly, sound sleep 
is very much desired, good hygiene habits and avoid 
stress, smoking and drinking habits along with it public 
cleanliness near and around is important for individual 
health. 

The eating habit of the population of any country 
is play significant role in prevention and sometime cure 
of disease and for this food for health is vital vis-as-vis 
along with food and dietary habits the happiness is much 
needed for good health of person which includes both 
physical and mental health. The growth and development 
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of any county depends upon well-being, equality from 
social point of view, elimination of malnutrition, etc. and 
these are much vital for public health.

VIRUS- SEVERE ACUTE RESPIRATORY 
SYNDROME CORONAVIRUS 2  
(SARS-COV-2) AND COVID- 19 CORONAVIRUS 
DISEASE: COMMUNICATING WITH THE PUBLIC

The health of the individual measured to not to be good 
when one or more organs or systems of body are badly 
affected by any disease and as the normal functioning of 
the body is also interrupted. So, disease which may be 
communicable or non-communicable means somewhat 
is off beam with human body and that’s the reason one 
can feel unwell or the body start doing malfunction. The 
unbalanced diet such as which is low as in vitamins, 
minerals, protein, iron, calcium, energy, etc. not only 
affects health but it is also exaggerated by diseases, 
infections, bacteria, virus, malnutrition, etc. The reason 
of bad health is that the diseases happen to body where 
the disease affected to external organisms which usually 
intersecting the human body’s natural barriers and 
attacking into person’s healthy body and such organisms 
may cause extensive devastation if human body’s 
immune system does not tackle it accurately.

Historically, infectious diseases are measured as 
the top unintentional root of deaths of human being and 
its consequences world over, people suffer from these 
deadly diseases. There were number of disease occurred 

time to time namely- Plague, Smallpox, Polio, HIV/

AIDS, Tuberculosis, Malaria, Ebola, Influenza, etc. 
which put in danger the life of humanity. In the year 
1960, a virus namely Coronaviruses were identified and 
infected to humans and certain range of animals. Again, 

other two coronaviruses namely SARS- CoV and MERS- 

CoV have grown and initiated outbreaks in humans and 

animals recognized in southern China in 2003 and in 

Saudi Arabia in 2012 respectively and they have caused 

more than 1600 deaths at that time jointly.

Similarly, a previous unidentified coronavirus now a 
novel strain of coronavirus (nCoV- 2019) was identified 
and a formidable outbreak of pneumonia short of a clear 

cause in the city of Wuhan (China) in December 2019 and 

stretched worldwide. The official name of this disease 
was given as Coronavirus Disease-2019 (COVID-19) 

by World Health Organisation. The pneumonia is like 

that infection can be threatening for life to anyone but 
more specifically to children and old age people. The 
symptoms for this disease may include a cough with 
phlegm or pus, fever, chills and difficulty in breathing.

There are more chances of person-to-person 
transmission and this disease/virus infection may 
happen over droplet or contact transmission if there is a 
deficiency of stern infection regulator or no availability 
of appropriate personal protective equipment. This new 
corona virus put endanger the healthcare workers also 
and presently, no convinced treatment for COVID-19 
while many medicines for the cure for this virus are 
under research. The tourism and interaction account of 
the suspected patient who may have signs of this virus 
is collected by the physicians to classify patients and to 
avoid dispersal of the disease.

The communities of all over the world and different 
countries also come forward in support of the worldwide 
efforts in prevention, diagnosis, treatment and additional 
research on this pandemic disease in this time of medical 
emergency. All these valuable efforts for the one line of 
action towards improve the health status of individual 
and globally to support the virtual efforts of healthcare 
practitioners along with monitoring the developments 
continuously on this pandemic. 

SYMPTOMS OF COVID-19 AND DETECTION

Any kind of disease which attack on human health 
show some symptoms through which it noticed and the 
doctors and medical practitioners try to cure the disease 
by prescriptions and prevention in dietary habits for 
limited time.  Hence, the most common symptoms in 
the case of this deadly disease COVID-19 (corona virus) 
are dry cough, tiredness and fever and certain patients 
complain about nasal jamming, pain, diarrhea, etc. The 
symptoms of corona virus are may vary from person to 
person as per the medical history or background of such 
patient and frequently mild at starting point and then 
begin steadily. Likewise, certain people don’t feel unwell 
and also not shows any symptoms but they are infected 
from this virus and in the same way, people around 
80% of total patients recover from the disease without 
needing special treatment. There are very low numbers 
of those people who are in contracts with COVID-19 
fall ill seriously and develop difficulty in breathing. The 
other cases as the old age persons/underlying medical 
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problems are more prone to this pandemic.

The governments around world use all health 
infrastructure facilities and also permit private labs to 
do the tests for this corona virus detection so that timely 
treatment will start. The laboratories diagnose this virus 
disease by using real-time RT-PCR test to detect. The 
full form of for the COVID-19 disease RT-PCR test 
means “real-time reverse transcription polymerase 
chain reaction” is a laboratory technique which is 
used for detection of this disease.The collection of 
specimens from the surface of the respiratory mucosa 
with nasopharyngeal swabs is a procedure used for 
the diagnosis of Covid-19 in adults and children. The 
procedure is also commonly used to evaluate patients 
with suspected respiratory infection caused by other 
viruses and some bacteria. There are no specific 
contraindications for collecting specimens with 
nasopharyngeal swabs. However, clinicians should be 
cautious if the patient has had recent nasal trauma or 
surgery, has a markedly deviated nasal septum, or has a 
history of chronically blocked nasal passages or severe 
coagulopathy.

The PPE means personal protective equipment 
is needed including mask, gown, and gloves for the 
healthcare personnel for safety purpose. The masks 
are also recommended for general public and patients 
so that this virus not communicates to other. The aged 
persons, the person who has other disease, weakness 
of immunity, food and dietary habits, and children are 
most prone to COVID-19 disease and still, there is no 
authenticated treatment for COVID-19 that is the reason 
that the awareness of regular hand wash with soap, using 
of sanitizer, social distancing, proper diet which is full of 
vitamins, minerals, etc. is required. 

GLOBAL SITUATION AND EFFORTS TO 
TACKLE

The peoples around the world are scared, irritated, 
unclear and they have less confidence on the government 
healthcare policies, agenda and health infrastructure. But 
in the prevailing circumstances, health workers at every 
level have shown an incredible commitment towards 
government, people and timely replied with kindness 
to resolve/tackle this virus in hazardous conditions. The 
government its take initiatives and the general public 
have managed to support and help to poor people for 

basic necessities. The businesses also stepped up to 
provide funding for those people who in and strengthen 
health services to cope up with this situation. The sharing 
of resources, information, proficiency from countries 
supplementary ahead on the epidemic and controlling 
the spread of this pandemic also brought examples of 
international solidarity.

The World Health Organisation (WHO), 1948 is the 
organization at international level to provide guidelines 
on this matter and how to handle the situation at world 
level. There are number of provisions are framed by 
it to prevent the spread of this pandemic as- critical 
preparedness, surveillance, clinical care, laboratories, 
guidelines for school/workshop/institutions, points 
of entry/mass gathering, reducing animal-human 
transmission, health workers, etc. to deal effectively 
with the COVID-19. 

INDIAN PERSPECTIVES AND RIGHT TO 
HEALTH CARE

In India, the right to health and emergency medical 
care inserted in fundamental right3 of the Constitution 
of India, 1950 by judicial pronouncements and the 
obligation on the part of government to raise the 
level of nutrition alongside with health protection and 
promotion.4 Due to this prevailing situation as COVID- 
19 (Corona Virus), the Indian government at central and 
state level taking all essential steps to confirm that they 
are able to face all the challenge and menace spread by the 
growing pandemic of COVID-19. The government also 
empowers the people with the correct information and 
by taking precautions as per the advisories being issued 
by Ministry of Health & Family Welfare.5 This ministry 
also takes steps to make stronger the core abilities for 
disease vigilance; emphasis on cluster containment 
approach to avoid extensive community communication; 
monitor airport management in coordination with airport 
health organization.

India has to follow the guidelines and regulations/
advisories issued by the WHO at global level and 
accordingly it follows all the conditions during this 
prevalence of pandemic. Health is a subject of State 
means it come state list out of three lists such as- Union 
List, State List and Concurrent List but for national 
interest, the center also pass specific legislation for the 
protection and well-being of health of population. 
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There are various legislations are passed which 

directly or indirectly tries to protect the physical and 

mental health of the people of India from different angles. 

But specifically for this kind of disease, the Epidemic 
Diseases Act, 18976 was passed where as per the 
Section 2 of this Act deal with the provision of “Power 
to take special measures and prescribe regulations as to 
dangerous epidemic disease when at any point of time 
the state government is satisfied that there is an outbreak 
of any dangerous epidemic disease then it may take 
such measures and by public notice it prescribe such 
temporary regulations to be observed by the public”. 

Similarly, as per “Section 2A the Central Government 
is satisfied that India or any part thereof is threatened 
with an outbreak of any dangerous epidemic disease 
and that the ordinary provisions of the law for the time 
being in force are insufficient to prevent the outbreak of 
such disease or the spread thereof, then the government 
may take measures and prescribe regulations for the 
inspection of any ship or vessel leaving or arriving at any 
port in and for such detention thereof, or of any person 
intending to sail therein, or arriving thereby, as may be 
necessary. If   any person disobeying any regulation 
or order made under this Act shall be deemed to have 
committed an offence punishable under section 1887 
of the Indian Penal Code and be punished with simple 
imprisonment for a term which may extend to one month 
or with fine which may extend to two hundred rupees or 
with both and if such disobedience causes or tends to 
cause danger to human life, health or safety, or causes 
or tends to cause a riot or affray shall be punished with 
imprisonment of either description for a term which may 
extend to six months or with fine which may extend to 
one thousand rupees or with both”.

The Indian Penal Code, 1860 lay down the specific 
provision for the health protection and promotion. Chapter 
XIV under which Section 268-294A deal with “offences 
affecting the public health, safety, convenience, decency 
and morals” and the most important section for this 
COVID-19 prevention is the Section 271 which discuss 
the “Disobedience to quarantine rule means whoever 
knowingly disobeys any rule made and promulgated 
by the Government for putting any vessel into a state of 
quarantine, or for regulating the intercourse of vessels in 
a state of quarantine with the shore or with other vessels, 
for regulating the intercourse between places where an 

infectious disease prevails and other places, shall be 
punished with imprisonment of either description for a 
term which may extend to six months or with fine or 
with both”. The Indian government uses this provision 
for the infected people from this COVID- 19 disease 
and put into quarantine all corona virus patients and 
adopt procedure all reasonable measures to recover the 
people. The concept of lockdown the whole country also 
adopted by the India from other countries of the world 
to fight with this deadly virus and save the people from 
get infected. This method is very helpful for prevention 
the disease and helpful for the health personnel and 
government to take of less people who are patient of this 
corona virus.   

The significance of the immunity in individual’s 
health, growth and prevention of disease cannot be over 
looked. To build up the strong immunity or immune 
system, the eating habits of the individual’s play an 
important role. For leading healthy life style, good 
nutrition is very important and good diet, exercise, etc. is 
needed to adopt. But sometimes, food scarcity and other 
related factors are these put negative impacts on human 
health. The adequate availability of food or “access for 
all at all times to a sustainable supply of nutritionally 
adequate and safe food for normal physical and mental 
development and healthy, productive lives” is a basic 
right for human inserted in the constitution of most 
developing countries.8

Concluding Remarks

Good health is described as the physical, mental 

and social well-being along with adequate diet, routine 

exercise and strong immunity. The nCoV-2019 is a 

disease with loss mortality rate but certain precautions 

as per the mandates of the government must be followed. 

The scientist and doctors with the continuous support 

try to find out the vaccine but as of now there is no 
suitable treatment for thisCOVID-19 disease. The 

doctors and health workers continuously work to take 

care of all the patients of the corona virus.There is a 
categoricalmethodology is needed along with policy 
formulationand implementation will assistance to 
provide strengthen the health system and to ensure that 
the health system, infrastructure, medicines, research is 
improving the area of healthcare.
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Abstract

Negligence is specific tort and in any given circumstances is the failure to exercise that care which the 
circumstances demand. What amounts to negligence depends on the facts of each particular case. The degree 
of care required in a particular case depends upon the surrounding circumstances, and may vary according 
to the amount of risk to be encountered and to the magnitude of the prospective injury. A basic knowledge of 
how judicial forums deal with the cases relating to medical negligence is of absolute necessity for doctors. 
The need for such knowledge is more now than before. In light of higher premium being placed by the Indian 
Forums on the value of human life and suffering, but sometimes misinterpretations are done deliberately 
or inadvertently when the doctors are charged for culpable homicide not amounting to murder (304 IPC) 
instead of medical negligence (304 A IPC). A case of medical negligence is being discussed in which a 
gynaecologist has been charged for 304IPC instead of 304A IPC. The scenario was that, the patient died after 
readmission in private hospital, who had delivered a healthy baby, managed properly and discharged by the 
Gynaecologist and suffered undiagnosed complications after discharge at home. The charge was framed that 
the doctor was absent from the hospital and the case was handled by nurses on telephonic conversation with 
doctor. Earlier also the doctors had been prosecuted under 304IPC instead of 304A IPC in lower courts and 
even high courts (e.g. Jacob Mathews V. State of Punjab, Dr. Suresh Gupta V. Govt. of NCT Delhi). But in 
many cases, finally Supreme Court set aside the judgement of high court and held that the doctors could not 
be criminally prosecuted.
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Introduction

Negligence is specific tort and in any given 
circumstances is the failure to exercise that care which 
the circumstances demand. What amounts to negligence 
depends on the facts of each particular case. The degree 
of care required in a particular case depends upon the 
surrounding circumstances, and may vary according 

to the amount of risk to be encountered and to the 
magnitude of the prospective injury. A basic knowledge 
of how judicial forums deal with the cases relating to 
medical negligence is of absolute necessity for doctors. 
The need for such knowledge is more now than before. 
In light of higher premium being placed by the Indian 
Forums on the value of human life and suffering, but 
sometimes misinterpretations are done deliberately 
or inadvertently when the doctors are charged for 
culpable homicide not amounting to murder (304 IPC) 
instead of medical negligence (304 A IPC).(1)These 
misinterpretations of 304A IPC and 304 IPC by law 
enforcement agencies are not uncommon which further 
complicates the medical practice. Sometimes it happens 
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due to pleading by defence counsel in unprofessional 
manner also. The present case is also a classical example 
of the misinterpretation of law by law enforcement 
agencies.

This case report is based on the judgement of 
honourable high court of judicature at Bombay in 
Criminal anticipatory bail application no. 513 of 2018 
dated 25.07.2018, in Dr. Deepa Sanjeev Pawaskar and 
Dr. Sanjeev Anant Pawaskar (The doctor couple) vs. the 
State of Maharashtra. The applicants had been filed for 
anticipatory bail apprehending their arrest in crime no. 
71 of 2018 registered with Ratanagiri City police Station 
for offences punishable under section 304 IPC read with 
section 34 IPC. The main allegation under consideration 
was, “prescription without diagnosis and hence resulting 
into death of the patient amounts to criminal negligence 
on the part of the doctors”. The whole thrust of the bail 
petition was the act of the applicant would fall under 
section 304A of the Indian Penal Code not under section 
304 of the Indian Penal Code and therefore the court was 
considering the issue. After considerations, the Honb’le 
High Court rejected the plea thus upheld the FIR. This 
case was widely circulated and published recently 
on social media and traditional media also claiming 
applicability of section 304 IPC in medical negligence 
cases.

Case Report

The scenario was that patient died after re admission 
in a private hospital,who had delivered a healthy baby, 
managed properly and discharged by the Gynaecologist 
and suffered undiagnosed complications after discharge 
at home. The patient was readmitted and died in the 
hospital. The charge was framed against doctor that 
prescription was done without diagnosis resulting into 
death of the patient amounts to criminal negligence on 
the part of the doctors. Pranav Pramod Polekar and his 
wife Dnyanada used to visit the hospital of Dr. Pawaskar 
for antenatal check up. Dnyanada was registered with 
Dr. Pawaskar hospital and visited the hospital regularly. 
She had taken the medicine prescribed by Dr. Pawaskar 
regularly and she was informed that the expected date 
of delivery was approx. 18/02/2018. On 05/02/2018 she 
started having labour pains and therefore she rushed to 
Dr. Pawaskar hospital. The doctor and his wife were 
present. She was admitted in the hospital. Initially, 

the family members were informed that she would 
have normal delivery. On 06/02/18, she was advised 
to undergo sonography test at GuruKrupa Sonography 
Centre. The sonologist diagnosed “umbilical artery 
showed reduced diastolic flow with increased S/D 
Ratio s/o fetoplacental insufficiency”. Upon seeing the 
Sonography report, doctors were of the opinion that she 
should undergo Caesarean Operation. On 06.02.2018, 
she underwent Caesarean Section. Dr. Ketkar was the 
anaesthetist. Dnyanada had given birth to a female child. 
The baby was admitted for routine child care. 

On 08-02-2018 the baby was discharged and on 09-
02-2018 at 5:00 PM Dnyanada was also discharged from 
Dr. Pawaskar hospital. Meanwhile, the doctor couple 
(applicant) had to go to Pune for some academic events 
therefore, they went to Pune on 08-02-2018 requesting 
Dr. Karmakar to attend the patient, if necessary in their 
absence. Applicants also informed the staff of their 
hospital, to call upon Dr. Girish Karmarkar in their 
Absence. 

On 10-02-2018 patient started vomiting at home and 
her relative called upon Dr. Deepa Pawaskar (applicant) 
on telephone. The applicant asked them to call from 
any medicine shop and then she instructed to medicine 
shop owner to give some medicine which was said to 
be followed. On the same day, in the evening Dnyanada 
developed fever and continued vomiting and therefore, 
she was taken to the hospital of Dr. Deepa Pawaskar at 
08:30 PM. The staffs have informed that the doctors are 
not available in the hospital. The staff nurse has called 
upon Dr. Deepa Pawaskar, who advised to admit the 
patient. The first informant has asked as to whether she 
should be taken to another hospital. However, he was 
informed that it was not necessary and the patient would 
be admitted for one day and on the next day, she would 
be discharged.

Dnyanada was being treated by two nurses, who 
were administering medicine on telephonic instructions 
of Dr. Deepa Pawaskar. The condition of the patient 
was deteriorating and the relatives, out of anxiety were 
informing the staff nurse. The relatives were insisting 
on shifting the patient to another hospital. However, the 
staff nurse informed the relative that they need not to 
panic and they are in touch with Dr. Deepa Pawaskar 
and she has guided them telephonically. When patient 
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didnot respond to the treatment, Dr. Karmakar visited 
the hospital at 10:30PM and patiently heard about the 
complaints of the patient and thereafter prescribed the 
medicine. On 11-02-2018 at about 03:45AM patient 
relatives realised that the tip of the nose and lips of 
Dnyanada had turned black and health of the patient 
deteriorated to large extent. The relatives had quarrel 
with the staff and thereafter at 04:00AM the staff has 
called upon Dr. Pawaskar (Applicant) and upon the 
instruction of the applicant, Dr. Ketkar visited the 
hospital at 04:30AM. By then patient was getting fits. 
Doctor Diagnosed poor prognosis and therefore, the 
patient needs to be shifted to Parker Hospital. The doctor 
was not able to state the current situation of the patient. 
No ambulance was available for transportation so she 
was transported by Dr. Ketkar’s car. She was admitted in 
ICU of Parker’s Hospital. She was kept on ventilator and 
at 07:00AM the doctor informed that Dnyanada expired. 

The investigating officer submitted the investigation 
report to the District civil surgeon for the opinion. The 
relevant part of the opinion of the civil surgeon was as 
follows:

On post-mortem examination following relevant 
findings have been noted:-

· Pulmonary thromboembolism and bone marrow 
embolism in medium sized blood vessels.

· Intra-alveolar Haemorrhages and focal 
pulmonary edema.

· LSCS Suture site: acute non-specific 
inflammation 

· Other organ congested 

· Cause of death- pulmonary thromboembolism.

On perusal of other records the District civil surgeon 
opined as follows :

· Since the patient has undergone Caesarean 
operation and was readmitted on the very next day, it 
was incumbent upon the hospital to have examined the 
patient by the gynaecologist.

· The patient was admitted on telephone 
construction of Dr. Deepa Pawaskar.

· The Dr Deepa Pawaskar is responsible for the 
health condition of the patient.

· Dr. Deepa Pawaskar should have referred the 
patient to a specialist immediately.

· The absence of Dr Deepa Pawaskar was 
preplanned and therefore the patient not to have been 
admitted in her absence except checking pulse and blood 
pressure and no other test were performed on the patient.

OBSERVATION BY HON’BLE HIGH 
COURT

The whole thrust of the applicants in the present 
case is that the act of the applicant would fall under 
section 304A of the Indian Penal Code and not under 
section 304 of Indian penal code and therefore this 
court is considering the issue. The Honourable Court 
considering the issue as “Prescription without diagnosis 
and hence resulting into death of the patient amounts 
to the criminal negligence”. This would be a case of 
culpable neglect which is defined as considerable on 
censurable or blameworthy neglect that is less than gross 
carelessness, but more than failure to use ordinary care 
(reference is given as Black law dictionary). An error 
in diagnosis could be negligence and covered under 
section 304Aof IPC. But this is case of prescription 
without diagnosis and therefore culpable negligence. 
The word “gross” has not been used in section 304A of 
theIndian Penal Code, yet it is settled that in criminal 
law negligence or recklessness, to be soheld, must be 
of such a high degree as to be “gross”. On this basis 
thehonourable High Court justified applicability of 304 
IPC.

OBSERVATION BY HON’BLE HIGH COURT 
NOT RELEVANT IN DECIDING THE CASE ON 
LAW POINTS

Indian Medical Association, Ratnagiri branch 
wrote a letter to protest the DC and SP, threatening to 
go on strikefor prosecuting doctor Pawaskar couple 
for offences punishable under section 304 of IPC.It is 
unfortunate that all private hospitals in Ratnagiri actually 
remain closed for 2 days and patients were forced to 
rush to Civil Hospitals.In whole judgement the matter of 
Strike by IMA is discussed at three places.
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PLEADING OF DEFENCE COUNCIL

Applicant at the most beprosecuted under section 
304A IPC not 304 IPC. Section 304A read thus,:-

· Section 304 Acausing death by negligence: 
Whoever causes the death of any person by doing 
any rash or negligentact not amounting to culpable 
homicide, shall be punished with imprisonment of either 
description for a term which may extendto 2 years or 
with fine or with both. 

It is submitted that in no way, it can be said that 
this was a criminal negligence.The literature in respect 
of Pulmonary embolism may read as follows 

· The patho-physiology of pulmonary embolism. 
Although the pulmonary embolism can arise from 
anywhere in the body most commonly it arises from calf 
veins.

· Unfortunately the diagnosis is often missed 
because the patient with pulmonary embolism presents 
with none specific signs and symptoms.

It is the case of civil law and the doctors could be 
made to pay compensation.At the most it is a negligence 
under section 304A and not criminal negligence.Besides 
these the defence counsel placed judgments of different 
case by the Supreme Court of India.(2)

EXPLANATION OF RELEVANT LAWS 
RELATED TO THIS CASE

As this case has been registered under section 304 of 
IPC and main contention of the Counsel of the applicant 
(accused) was it could be a case of civil law or at the 
most it is a negligence under section 304 A IPC, it would 
be proper to have a look on following legal facts.

INDIAN PENAL CODE

· It deals with substantive criminal laws of India.

· It defines offences and prescribes punishment.

SECTION 40 IPC Definition of Offence

· The word “offence” denotes a thing made 
punishable by this code.

Ethical Negligence:· It is a violation of code of 

medical ethics.

· If the complaint is made and the fact is proved, 
the name of the doctor may be erased from the medical 
register.

ORDINARY NEGLIGENCE (black’s law 
dictionary)

· Lack of ordinary diligence; the failure to use 
ordinary care (black’s law dictionary)

· Absence of reasonable skill,or, wilful 
negligence, of a medical practitioner in the treatment of 
the patient which causes bodily injury or, death of the 
patient.

CRIMINAL NEGLIGENCE(black’s law dictionary) 

· Gross negligence so extreme that it is punishable 
as a crime.

GROSS NEGLIGENCE (black’s law dictionary)

· A lack of even slightdiligence or care.

· Gross negligence is traditionally said to be the 
omission of even such diligence as habitually careless 
and inattentive people do actually exercise in avoiding 
danger to their own person or property.

· Failure to exercise even that care which a 
careless person would use.

· It is synonymous with reckless negligence, 
wantonnegligence, wilful negligence, wilful and wanton 
negligence, wilful or wanton misconduct, hazardous 
negligence, magna negligence.(3)

Medical Negligence

· The term “medical negligence” is an omnibus 
one, which has come in vogue to refer to wrongful action 
or omissions of professionals in the field of medicine, 
in pursuit of their profession while dealing with the 
patients.

· There are four essential components of 
negligence

1. The existence of the duty to care, which is 
owed by the doctor to the complainant;
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2. The failure to attain that standard of care 
prescribed by the law, thereby committing the breach of 
such Duty;

3. Direct causation;

4. Damage, which is both casually connected with 
such breach and recognised by the law has been suffered 
by the complainant.(4)

This is the ordinary Legal meaning of negligence.
But for professionals such as Medical practitioners and 
additional prospective is added through atest known 
as BOLAM TEST which is the accepted test in India. 
In case of Bolam vs. Friern Hospital Management 
Committee,(5) the Queen’s bench division of the British 
Court held: “a doctor is not guilty of negligence if he 
has acted in accordance with the practice accepted as 
proper by a responsible body of medical men skilled in 
that particular art.It says that the standard of the ordinary 
skilled man exercising and professing to have that 
special skill” and not of the “highest expert skill”.This is 
applicable to both “diagnosis” and “treatment”.However, 
Supreme Court has now observed the need to reconsider 
the parameters set down in Bolam’stest that the errors of 
judgement do not necessary implynegligence.

ERROR OF JUDGEMENT(4)

· A doctor is not liable for an error of judgement 
or of diagnosis, if he has secured all necessary data on 
which to base a sound judgement.

SECTION 299 IPC- Definition of culpable homicide 

· Whoever causes death by doing an act with 
theintention of causing death, orwith  intention of 
causes such bodily injury as it is likely to cause death, 
or with the knowledge that he is likely by such an act to 
cause death, commits the offenceof culpable homicide.

SECTION 300 IPC - Definition of murder

· Except in case hereinafterexcepted, culpable 
homicide is murder.

· Distinction between culpable homicide and 
murder,“culpable homicide” is a genus and “murder” is 
its species and all “murders” are culpable homicide but 
all “culpable homicide” are not “murder”.(6)

· Section 300 IPC definition of culpable 
homicide not amounting to murder (exception to the 
murder)

1. Exception I - Culpable homicide is not murder 
if the offender, Whilst deprived of the power of self 
control by Grave and sudden provocation causes the 
death of the person who gave the sudden provocation 
or causes the death of any other person by mistake or 
accident.

2. Exception II - Culpable homicide is not murder 
if the offender, in the exercise in good faith of the right 
of private defence of a person or propertyexceeds 
the power given to him by law and causes death of the 
person 

3. Exception III - Culpable homicide is not murder 
if the offender,being a public servant or adding a public 
servant acting for the advancement of the public 
justice exceeds the power given to him by law and cause 
death by doing an act.

4. Exception IV - Culpable homicide is not murder 
if it is committed without premeditation in a sudden 
fight in the heat of passion upon a sudden quarrel.

5. Exception V - Culpable homicide is not murder 
when the person whose death is caused, being above 
the age of 18 years, suffers death or taken risk of 
deathwith his own consent.

SECTION 304 IPC - punishment for culpable 
homicide not amounting to murder

o punishment for culpable homicide not 
amounting to murder.

o  It has two parts: section 304 I.P.C part I, 
section 304 IPC part II .

o section 304 IPC Part I :The first part applies 
where the accused causes bodily injury to the victim 
with intension to cause death; or with  intention to cause 
bodily injury as  is likely to cause death.

o Section 304 IPC part II: comes into play when 
death is caused by doing an act with knowledge that 
it is likely to cause death, but without any intention to 
cause death or to cause such bodily injury as it is likely 
to cause death.
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SCOPE-Before an accused is held guilty and 
punished under first part or second part of 304,a death 
must have been caused by the assailant under any of 
the circumstances mentioned in the five exceptions to 
Section 300 IPC.(7)

 Therefore it is very clear that instant case cannot 
be placed under any of the five exceptions of section 300 
IPC hence the doctors cannot be prosecuted under 304 
IPC. 

SECTION 304 A IPC CAUSING DEATH BY 
NEGLIGENCE 

Whoever causes the death of any person by doing 
any rash and negligent act not amounting to culpable 
homicide, shall be punished with imprisonment of either 
description for a term which may extend to 2years or 
with fine or with both.

RELEVANT JUDGEMENTS OF DIFFERENT 
COURTS INCLUDING APEX COURT

Honourable Supreme Court in Jacob Mathew 
versus State of Punjab and others reported in (2005) 
6 SCC 

Indiscriminate prosecution of medical professionals 
for criminal negligence is counterproductive and does 
no service or good to the society.To prosecute a medical 
professional for negligence under criminal law, the 
hazards taken by the accused doctor should be of such 
the nature that the injury which resulted was most likely 
imminent.(1)

Hon’ble Supreme Court in Emperor versus 
Omkar Ram Pratap  (1902) 4 Bombay LR679 

An error of judgement on the part of a professional 
is not negligence Per Se. Higher the acuteness in 
emergency, the higher the complications more are the 
chances of error of the judgement.(8)

Hon’ble Supreme Court in ASV Narayan Rao 
versus Ratnamala and anr. reported (2013)10SCC 
741

For an act to amount to criminal negligence, the 
degree of negligence should be much higher that is gross 
or of very high degree.(9)

Hon’ble Supreme Court in Dr Suresh Gupta vs 
government of NCT of Delhi and another AIR 2004 
SC 4091

The prosecution will have to prove a case of 
high degree of negligence on the part of the doctor 
forsustaining of prosecution under section 304A IPC.(8)

Hon’ble Supreme Court in Mahadev Prasad 
Kaushik vs State of Uttar Pradesh and another 
(2008) 14 SCC 479

Honourable Supreme Court found that the offensive 
reveal is one punishable under section 304-A IPC and 
summons out to have be issued under section 304-A 
IPC.(10)

Hon’ble Supreme Court in Crl.R.P number 296 of 
2014 has cautioned many times that of prosecution under 
section 304 IPC is not possible in any circumstances 
against doctor.Even prosecution under section 304A 
IPC can be sustained only if definite material showing 
high degree of negligence is there with the prosecution.
(11)

Deficiency in prosecution arguments, defence 
arguments, judicial observations and judgements

1. Hon’ble High Court defined the culpable 
negligence as less than gross negligence and more than 
failure to use ordinary care and quoted reference of black’s 
law dictionary. If it is a fact then culpable negligence 
shall be of lesser degree than criminal negligence,as 
according to black law dictionary,Criminalnegligence is 
synonym to gross negligence.

2. The observation that the error in diagnosis is 
covered under section 304 A IPC is wrong.In fact error 
in diagnosis is not negligence at all (usually).

3. Hon’ble Court has mentioned three times 
regarding strike of IMA and on reading judgement it 
appears that the presiding judge was unhappy with the 
strike by IMA.Such things should not be considered in 
discussing law points. Even the protest of the members 
of IMA against the lodging of FIR under section 304 
was genuine.

4. The defence lawyer has argued wrongly that it 
cannot be considered under section 304 IPC and atmost 
the case can be considered under section 304A IPC and 
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not in criminal negligence. Actually section 304 IPC 
can never beimposed against any doctor for professional 
negligence. Section 304 A and criminal negligence is 
the sameand the defence lawyer should have argued for 
Civil negligence.

5. However the duty of Defence counsel is to 
protect any way to his client therefore it would have 
been proper that the Counselwould have place the scope 
of 304 IPC and would have pleaded that the complaint 
is not tenable under section 304 IPC and should be 
quashed. But defence counsel not pleaded like defence 
counsel but as judge.

Discussion

The term medical negligence is not defined or 
referred to anywhere in any of the enacted Indian law.
Therefore it is interpreted by the Indian judiciary by 
referring general laws tending to give sufficient leeway 
to the doctors and expressly recognize the complexity 
of the human body, inexactness of the medical sciences, 
the inherent subjectivity of the process,genuine scope of 
the error of judgement and the importance of autonomy 
of the doctors.On persual of entire facts it is very clear 
the different types of negligence can be understood as 
follows:-

· Error of judgement- Not negligence usually.

· Ethical Negligence – it is the violation of code 
of medical ethics which is tried in the court of State 
Medical Council.

· Ordinary negligence orCivil Negligence - 
Failure to use ordinary care,or absence of reasonable 
degree of skill and care. It has to be tried in Civil Court 
like consumer forum.

· Criminal negligence - Gross negligenceso 
extreme that is punishable as a crime. Gross negligence 
as a lack of even slight diligenceor care.The omissions of 
even such diligence as habitually careless and inattentive 
people actually do exercise inavoiding danger to their 
own person or property.(3)In such cases the offender can 
be prosecuted under 304A IPC and the case can be tried 
in Criminal Court.

Section 304 IPC is meant to deal with general 
offences and includes act of commission only that to in 

regards to general crime. The scope of culpable homicide 
not amounting to murder is limited to thefive exceptions 
of definition of Murder. Professional negligence 
especially related to medical profession cannot be the 
example of these five exceptions thus cannot be brought 
under ambit of section 304 IPC. No judgement of Apex 
Courtjustified the prosecution of doctor under section 
304 IPC.The apex court even cautioned all courts of 
India regarding prosecution of doctor even under section 
304A IPC except in case of extreme recklessness. 

Therefore it is very clear from the above discussion 
that in the judgement of instant case –

· That in incorrect manner the criminal negligence 
has been considered under section 304 IPC. The Civil 
negligence, error of judgement, ethical negligence etc. 
in 304A IPC.There is no discussion on therapeutic 
misadventure

· Some unwanted facts like strike by IMA which 
is likely to affect human psyche in judging a case was 
included in the judgement.

· Pleading by Defence Council was not proper.

Conclusion

Although the legislature have not guide the Judiciary 
clearly and finer details encompassing all the types of 
situation relating to medical negligence but Hon’ble 
Supreme Court of India through its various judgements 
have clarified many things to some extent.But vagueness 
still prevails and need to be addressed.It cannot be done by 
single agency but in policy making, various stakeholder 
like legislatures, Judiciary, medical jurist, Healthcare 
providers, law enforcement Agencies,medical and legal 
fraternity to avoid such situations. A comprehensive 
manual of the medical jurisprudence has to be framed 
and legalised by parliament of India for the guidance of 
law enforcement agencies, medical and legal fraternity 
in dealing with such cases.
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Abstract

Background & Aim: Pregnancy is a distinctperiod of enjoyment and keenness. But for expectant mothers 
facing the outbreak of corona virus disease, this otherwise happy moment is clouded by terror, anxiety and 
uncertainty. When pregnant women are infected with viruses from the same family as COVID-19 and other 
viral respiratory infections, such as influenza, they have a higher risk of serious illness. Most women are 
unaware of the pregnancy effects of COVID 19 and how to protect themselves and their infants. The purpose 
of this study was to assess awareness, attitude and self-reported behavior is assessed about impact of COVD 
19 on pregnancy and newborn outcomes

Methods: Cross sectional research design was employed in the study. Data was collected through online 
survey from 500 adult women using Total enumerative sampling technique. Self-structuredquestionnaire 
and likert scale was used.

Result: Result showed that most of the women (84.2%) age group 20-30years. 64.8% of women were 
Graduate and 23% of women were Postgraduate. Mean knowledge score on maternal health 5.52±1.608. 
Knowledge score of women residing in Urban and rural area was found significant and in different states at 
p<0.05.The correlation between awareness and attitude which shows weak positive correlation as coefficient 
value was 0.109.

Conclusion : The results of the study revealed that adult women have little knowledge about impact 
of COVID 19 on maternal health.There was weak positive correlation between knowledge and attitude 
regarding impact of COVID 19 on maternal health.

Keywords: Maternal Health, COVID 19, Awareness, Attitude, Self-Reported Behavior, Adult Women

Introduction

The Novel 2019 coronavirus disease (COVID-19)
pandemic started in China inDecember 2019 and has 
since spread to several other countries. As per data 
available till May 1, 2020 a total of 3.27 million cases 
have been confirmed globally with 35043 cases in India 

which increases to 48.1 million cases worldwide and 
8.36 cases in India by November 5, 2020.COVID-19 is a 
new disease and knowledge about risk factors for serious 
illness is minimal. Older adults and people of any age 
who have significant underlying medical conditions 
could be at higher risk for extreme COVID-19 disease, 
based on publicly available knowledge and clinical 
experience.

Pregnant women are more likely to develop serious 
diseases following infection with respiratory viruses 
because of structural changes in their immune and 
cardiopulmonary systems. In particular, the effect of 
COVID-19 infection on a pregnant woman is a matter 
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of concern regarding the possible effects on fetal 
and neonatal outcomes.1Several studies focusing on 
infected patients from the general population have been 
published, but limited information is available on aspects 
of COVID-19 infected women’s pregnancy outcomes.

In the third trimester, which mainly included fever 
and cough, Chen H et al. (2020) reported the clinical 
features of nine pregnant women with laboratory-
confirmed COVID-19. Myalgia, malaise, sore throat, 
diarrhea and shortness of breath were more symptoms.
Laboratory test results showed that most patients had 
lymphopenia and elevated C-reactive protein, and 
several patchy ground-glass shadows in the lungs were 
shown by chest CT scans. Fetal distress in two of nine 
patients and premature rupture of the membranes in 
two of nine patients were complications of pregnancy 
that appeared after the onset of the COVID-19 
infection.2Similarly, Lei D et al. (2020) studies Clinical 
characteristics of pregnancy with infection (COVID-19) 
and found that nine pregnant women with COVID-19 
pneumonia presenting from mid-trimester onwards or 
during the postpartum period reported similar results 
with the exception of one woman needing ICU treatment 
and ventilation after the infection for acute respiratory 
distress syndrome 2 days after the infection was 
diagnosedpostpartum..3The clinical features of pregnant 
women with COVID-19 pneumonia were similar in 
both studies to those of non-pregnant adult patients who 
acquired COVID-19 pneumonia.

A recent research that Rodriguez C. P (2020) uses 
reported cases of pregnant women diagnosed with the 
disease to evaluate data on the effect of COVID-19 on 
pregnancy and disease outcomes. All cases analyzed 
for SARS-CoV-2 virus with amniotic fluid, placenta, 
and/or cord blood were negative. Four newborns were 
SARS-CoV-2-positive and three newborns had elevated 
levels of antibodies to IgM. Samples of breast milk from 
13 mothers identified in seven studies have shown no 
evidence of SARS-CoV-2.4It is important, according 
to the guidelines, that family supports for women be 
improved to the fullest extent possible and that their 
mental health and well-being be looked after. It states 
that if a woman fits the requirements for COVID-19 
testing, she should be checked and treated as if she has 
verified COVID-19 before test results are available.5

As recorded by Pant, S., Koirala, S., &Subedi, M. 
About (2020). Because of the fear of being infected 
with the virus or transferring it to their unborn babies, 
many women choose not to seek health care. In addition, 
limitations on travel have made it impossible for many 
pregnant women to access health care facilities.6With 
regard to the impact of COVID-19 on pregnancy, ICMR 
reports that there is currently no evidence indicating an 
increased risk of miscarriage or loss of early pregnancy 
and that the new virus does not currently contribute to 
medical transmission of pregnancy.5

Material and Methods

Present Study was conducted  during CVID 19 
outbreak in India to assess Awareness, Attitude and 
Self reported behavior about impact of COVID 19 on 
maternal health among adult women.A Cross sectional 
study design was adopted for the study. The study was 
carried out in selected states of India by online survey 
due to COVID 19 pandemic as the personal contact was 
not feasible due to National lockdown in India. Total 
500 adult women were enrolled in study using Total 
Enumerative sampling technique.Women with 20 years 
of age and who were willing to participate in study and 
who have internet connectivity and able to understand 
the content of questionnaire were enrolled in study. Self 
structured questionnaire was used to assess awareness 
which include socio-demographical variables and 
awareness questionnaire and 4 point likertscale was used 
to assess attitude of women and self structured objective 
type questionnaire was used to assess self report behavior 
about COVID 19. Tools were developed after extensive 
review of literature and were validated by experts in 
field. Ethical permission for the study was taken from 
institutional ethical committee of SGT University, 
Gurugram.After selection subjects were contacted via 
email and whatsApp and requested to respond to shared 
survey link. 

Analysis

Data was analyzed using SPSS. Descriptive 
statistics was used to calculate the frequency distribution 
of subjects according to awareness, attitude and 
self reported behavior. ANNOVA test was used to 
calculate the association of awareness with selected 
socio demographical variables.Karl Pearson correlation 
coefficient test was used to assess the correlation between 
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awareness and attitude regarding impact of COVID 19 
on maternal health.

Results

Results of the study revealed that most of the subjects 
84.2% in study were from age group 20-30 years, 10.8% 
subjects were from age group 31-40 years, 3.6% from 
age group 41-50 years and 1.4% was above 50 years of 
age. As per education 64.8% of women were Graduate 

and 23% of women were Postgraduate and 2.2 were 
doctorate. Majority of the subjects 69.8% were working 
in private sector, 6.6 % were govt. employees, 11.2% 
were housewives, 5.2% were business women and 7.2% 
were students. In the study 71.6% of the subjects were 
unmarried and 27.8% subjects were married. Majority of 
subject 66.8% were from urban area and 33.2% subjects 
were from rural area.

Figure 1: Distribution of subjects according to awareness score

Figure 1: depicts that 66.4% subjects had average awareness about effect of COVID 19 on maternal health, 24% 
subjects had good awareness and 9.6 subjects had poor awareness. The mean awareness score was 5.52±1.608

Table 1: Distribution of Subjects according to attitude.        n=500

Attitude 
Never        n 

(%)
Rarelyn (%) Oftenn(%) Always n(%)

Pregnant women seem to have the same risk 
of COVID 19 as other  women who are not 

pregnant
44(8.8) 119(23.8) 153(30.6) 184(36.8)

All pregnant women need to be tested for 
COVID-19

75(15) 110(22) 113(22.6) 202(40.4)

Pregnant women should limit their routine health 
checkups

93(18.6) 107(21.4) 173(34.6) 127(25.4)

Confi rmed or Suspected COVID 19 women 
should touch, hold and breast feed her newborn 

baby.
332(66.4) 64(12.8) 49(9.8) 55(11)

Women should be discouraged to conceive 
during COVID 19 Outbreak

170(34) 123(24.6) 94(18.8) 113(22.6)

Hand washing keep child and family protected 
from COVID-19

7(1.4) 23(4.6) 57(11.4) 413(82.6)
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Table 1 depicts the frequency distribution of subjects according to their attitude regarding impact of COVID 19 
on maternal health. Descriptive analysis was used to calculate the frequency distribution.

Table 2: Distribution of Subjects according to self reported behavior

n=500

Self Reported Behavior Frequency (%)

Do you think that you or someone you know may get sick from the 
COVID 19?

Yes

No

Not Sure

113(22.6)

204(40.8)

183(36.6)

How much has the COVID-19 changed your daily routine work?

A lot

Somewhat 

A little 

Not at all

320(64)

85(17)

69(13.8)

26(5.2)

Have You adopted Healthy lifestyle to prevent COVID 19 infection?

Yes

No

Not Sure

456(91.2)

13(2.6)

31(6.2)

Do you think WhatsApp provide people with accurate health information 
related to the COVID 19?

A lot

Somewhat 

A little 

Not at all

90(18)

163(32.6)

147(29.4)

100(20)

Are you using WHO Health alerts about how women protect from 
infection, travel advice, and debunking Coronavirus myths?

A lot

Somewhat 

A little 

Not at all

246(49.2)

144(28.8)

79(15.8)

31(6.2)

Table 2 depicts the frequency distribution of subjects according to their self reported behavior during COVID 19 
pandemic. Descriptive analysis was used to calculate the frequency distribution.
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Figure 2 depicts the association of Awareness score with socio-demographical variables.

One way ANOVA was used to assess the association of awareness score with socio-demographical variables 
like Age, Education, Occupation, Marital Status, and Area of Residence. Significant difference was found between 
knowledge score of women residing in Urban and rural area as the p< 0.05.

Figure 3 shows the correlation between awareness and attitude about effect of COVID 19 on maternal 
health. 

Karl Pearson correlation coefficient test was used to assess the correlation between awareness and attitude which 
shows weak positive correlation as coefficient value was 0.109.
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Discussion

The study provides supportive evidences about 
women’s awareness and attitude about effect of COVID 
19 on maternal health.  In the present it was found study 
78.9% of the women believe that pregnant women are 
at higher risk developing serious illness due to COVID 
19  which is concomitant to many research studies which 
stated that partial immune suppression during pregnancy 
makes pregnant women to be at higher risk to develop 
infections and increased morbidity.

According toH. Yang C, Wang L.C. Poon (2020)1if 
an infected woman has spontaneous onset of labor with 
optimal progress, and appropriate preventative measures 
are in place, she could be allowed to deliver vaginally. 
In present study 42.6% women responded “yes” and 
57.4% res women responded “No” when ask about 
thatsuspected or confirmed Covid 19 need to give birth 
by cesarean section. 

In the present study it was reported that 34% of 
women believe that Confirmed or Suspected COVID 
19 women should not touch, hold and breast feed her 
newborn baby. In a study by Chen H et al. (2020) of nine 
pregnant women with COVID‐19 virus was not detected 
in the colostrum of COVID‐19‐infected patients, 
indicating that there is no risk of vertical transmission 
via breastfeeding.  However, as the virus is transmitted 
via close contact all newborns are separated from their 
infected mothers for at least 14 days, limiting direct 
breastfeeding.2

In a study by Goyal M and Singh P.et.al (2020) it 
was reported that One‐third of women had inadequate 
antenatal visits. The main reason for delayed health‐
seeking was lockdown and fear of contracting infection.7 
In present study 34.6% of women believed that pregnant 
women should limit her routine antenatal checkup during 
COVID 19 pandemic which are similar to the findings of 
study byOluoch-AridiJackline(2020)  about COVID-19 
Effect on Access to Maternal Health Services in Keny, 
where less than half of women reported reduced access 
due to fear of contracting the coronavirus.8

Owing to the current pandemic situation the present 
study calls forward for more intervention in terms of 
creating awareness among women regarding maternal 
health and prevention of COVID related complications 

during pregnancy.

Conclusion

The study provides relevant evidences about 
women’s awareness, attitude and self reported behavior 
about impact of COVID 19 On maternal health. In the 
study most of the women have average knowledge 
regarding maternal health during COVID 19 outbreak 
and there was slight correlation between awareness and 
attitude. There is need to organize awareness campaigns 
to update women’s knowledge in context of impact of 
COVID 19 on maternal health.
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Abstract

Background - Laryngoscopy and endotracheal intubation are two most essential part of anaesthetic 
management. They help in control of airway during general anaesthesia and produce transient marked 
sympathetic response which manifest as an increase in heart rate, blood pressure, intraocular and intracranial 
pressure. Esmolol is a selective beta adrenergic receptor antagonist and diltiazem is a calcium channel 
blocker. The drugs were compared towards reducing the haemodynamic stress response.

Methods –This study included 50 patients of both gender, with ASA grade I to IV, aged between  18 to 60 
years, scheduled for surgery under general anaesthesia. Among these 25 patients were given inj. esmolol  
with dose of 1mg/kg i.v.bolus and 25 patients were given inj. diltiazem  with dose of 0.2mg/kg i.v.bolus . 
The haemodynamic parameters were recorded at baseline , just after premedication ,  after injecting the drug 
under study,  after intubation at  1 , 3 , 5  and 10 minutes. 

Conclusion –Patients who received inj. esmolol in dose 1mg/kg i.v. showed marked attenuation in both 
heart rate as well as systolic and diastolic blood pressure whereas inj. diltiazem with dose of 0.2mg/kg only 
showed attenuation in systolic and diastolic blood pressure but  failed to achieve any control over heart rate.
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Introduction

Laryngoscopy and endotracheal intubation are two 
most important parts of anaesthetic management. They 
provide control of airway during general anaesthesia. 

They can cause transient but marked sympathetic 
response which manifest as an increase in heart rate, both 
systolic and diastolic blood pressure, intraocular and 
intracranial pressure.  These changes are seen maximum 
immediately after intubation.1

These changes are mainly due to increase in release of 
catecholamine2 and mechanical stimulus causing reflex 
responses in cardio-respiratory systems3. Although these 
effects are short lived they may have detrimental effect 
on high risk patients such as patients with coronary artery 
disease, uncontrolled hypertension, poor cardiac reserve, 
interstitial heart disease, intracranial aneurysms.4

DOI Number: 10.37506/ijfmt.v15i3.15301
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Various non pharmacological and pharmacological 
methods are in vogue to control this hemodynamic 
response. Esmolol is a cardioselective beta adrenergic 
receptor antagonist which is water soluble, has rapid 
onset and is ultra short acting with proven efficacy to 
provide hemodynamic stability during laryngoscopy 
and tracheal intubation5.Diltiazem, a calcium channel 
blocker with rapid onset of action has been used 
extensively to maintain perioperative hemodynamic 
stability which acts by causing peripheral vasodilatation 
and by blocking the release of catecholamines .

Material and Methodology

Study population:- After obtaining. Permission 
and clearance from the ethical committee, the study 
was conducted at Dhiraj hospital in Department of 
anaesthesiology All the subjects  were involved in our 
study only after obtaining a written informed consent.

Duration of study:-  The above study was conducted 
over a period of 18 months (2018- 2020) .

Inclusion Criteria:

  1. All.patients.posted.under.general anaesthesia.

 2. Age: 18 years- 60 years of either sex

3. Patients.who.gave.written.informed consent.

4. Patients with Malampati.grade.I and II.

Exclusion Criteria:

1.Patient’s refusal.

2.Patients with history of any cardiovascular 
, pulmonary , hepatic and renal diseases     and with 
bleeding disorders.

3.Patient taking medications for cardiovascular 
disease or anti hypertensive medications

4. Coexisting systemic illness like diabetes mallitus.

5.Pregnant woman .

6. Any patient with malampati grade III and IV or 
difficult intubation.

All patients were premedicated with  Inj. 
ondansetron 0.1mg/kg i.v. ,Inj glycopyrolate 0.004 mg/
kg with inj. midazolam 0.02 mg/kg i.v. and inj.fentanyl 
1 microgram/kg,  just before induction . Patient were 
preoxygenated  with 100% oxygen for 3-5 minutes.
According to clinical indication 25 patients were given  
drug esmolol at 1mg/kg and were named as group E and 
25 patients were given drug diltiazem at 0.2mg/kg and 
were named group D. After 1 minute, anaesthesia was 
induced with thiopentone sodium 5mg/kg followed by 
succinylcholine 2mg/kg IV.

After disappearance of fasciculations,  direct 
laryngoscopy was performed and trachea was intubated 
with proper sized endotracheal tube. The parameters like 
heart rate , systolic and diastolic blood pressure as well 
as mean arterial pressure were recorded at baseline, just 
after premedication, just after injecting the drug under 
study, just after intubation, 1min, 3min, 5min and10 min 
after intubation.

Sample size: For calculating the sample size ,  
based on previous study in literature the incidence of 
attenuating the haemodynamic response on injecting 
esmolol and diltiazem was taken to be 80% and 50% 
reduction in haemodynamic response considered 
clinically significant. The minimum size for each group, 
assuming a value of 0.05 and a power value 90% was 
calculated to be twenty five .

Statistical Analysis

Data was collected and tabulated. Numerical 
variables were presented as mean & standard deviation 
(SD) while categorical variables were presented 
as frequency and percentage. As regard numerical 
variables; unpaired student –t test were used whenever 
appropriate, for between-groups comparisons, while 
for categorical variables; chi–square test were used. A 
difference with significant level <0.05 was considered 
statistically significant.

Results

Demographic Data:-
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Table 1: Age distribution and gender distribution.

PARAMETER ESMOLOL GROUP DILTIAZAM GROUP P VALUE

AGE 42.92 ± 12.26 37.04±13.96 0.1201

MALE 13 (52%) 10(40%) 0.5704

FEMALE 12 (48%) 15(60%) 0.5704

P<0.05 – not significant statistically 

From table 1 , it can be stated that there was no significant difference in age or gender distribution within the 
study subject.

Graph  1 : Heart rate comparison between esmolol and diltiazem

The heart rate was found to be significantly lower in group E than those in group D during intubation and 1,3,5 
and 10 minutes after intubation. Statistical evaluation when both  the groups were compared showed that decrease 
in heart rate in Group E was statistically highly significant (p < .0.001) when compared to the heart rate in Group D.

Graph 2- Systolic blood pressure comparison between esmolol and diltiazem



186    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Statistical evaluation between the two groups showed that decrease in SBP  and DBP observed in Group E was 
statistically highly signifi cant (p < .0.001) when compared to the SBP and DBP in Group D.

Graph 3: Diastolic blood pressure comparison between esmolol and diltiazem

Graph 4 :Mean arterial pressure comparison between esmolol and diltiazem

Statistical evaluation between the two groups 
showed that decrease in MAP observed in Group E 
was statistically highly signifi cant (p < .0.001) when 
compared to the MAP in Group D.

Discussion

Endotracheal  intubation and laryngoscopy often 
provokes hypertension and tachycardia and cardiac 
dysarrythmias.6,7. This is due to refl ex sympathetic 
discharge which occurs as a result of pharyngeal and 
laryngeal stimulation. These circulatory stimulus 
can  occasionally lead to heart failure, myocardial 
ischemia, laryngospasm, arrhythmias due to difference 
between myocardial oxygen demand and supply and  
bronchospasm. Above mentioned events  are more 
signifi cant in patients with coronary artery disease, 

hypertension and cerebrovascular disease. 

In our study the mean heart rate at the time of drug 
administration in esmolol group was 104.6±9.70 and 
in diltiazem group was 91.0±15.95. After 1 minute of 
intubation it was 90.32 ±8.73 in esmolol group and 
100.20±14.45 in diltiazem group. Thus decrease in 
heart rate was noticed more in Esmolol at the time of 
intubation.

For next ten minutes heart rate was found to be 
signifi cantly lower in Esmolol group as compared to the 
heart rate which  was raised after induction of anaesthesia 
in diltiazem group . This rise in heart rate in diltiazem 
group can be due to diltiazem induced peripheral 
vasodilatation which can lead to refl ex tachycardia. Thus 
diltiazem group was found to be ineffi cient in controlling 
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tachycardia post induction due to. symphathatic 
stimulation .Individual study on diltiazem was done by 
santosh kumar et al (2003)8.It was found that diltizam 
was not effective in controlling heart rate. These finding 
were also found to be  consistent with that of Mikawa 
et al (1990)9.

While in esmolol group the heart rate showed a very 
insignificant rise immediately after intubation but at 1 
min the heart rate remained closer to the basal value at all 
the time interval. So the heart rate was most effectively 
controlled by esmolol group. Dr Hansraj Charan et al 
10 in 2018 studied the effect of intravenous esmolol and 
diltiazem in attenuation of the  response to laryngoscopy 
and intubation, where esmolol was given in a dose of 1 
mg/kg The mean heart rate in esmolol group at the time 
of drug administration was 84.5±15.5 and in diltiazem 
group was 90.8±14.3. one minute after intubation mean 
heart rate in esmolol group was 89.8±16 and in diltiazem 
group was 101.2±15.5. Thus in diltiazem group there 
was insignificant increase in heart rate after intubation. 
These findings were similar to our study as shown in 
Table No - 3. Thus esmolol was the more significant in 
controlling the heart rate than diltiazem.

.C H Kindler et al, in 1996 11  studied the comparison 
of intravenous lidocaine and esmolol in attenuating 
hemodynamic response to laryngoscopy and intubation 
. They concluded from the study that esmolol 1 to 2 
mg/kg is more effective in attenuating HR response to 
tracheal intubation.

In our study mean SBP in esmolol group at the 
time of drug administration was 142.48±11.01 and in 
diltiazem group it was 135.20±11.75. After 5 minute post 
intubation mean SBP in esmolol group was 126.56±6.37 
and in diltiazem group it was 122.68±6.24 . Thus 
esmolol was statistically better in reducing the mean 
SBP. Vandana talwar et al, in 2018 12 concluded that 
esmolol in dose of 1.5 mg/kg intravenously  prevented 
the rise in systolic blood pressure in comparison to 
diltiazem. Similarly , Rashmee chavan,sandeep 
kadam et al,13 in 2017 also  studied  the effect of iv 
esmolol and diltiazem in attenuating the stress response 
to laryngoscopy and intubation .They concluded that 
diltiazem group demonstrates significant increase in 
SBP than esmolol group. 

In our study we found that mean DBP in esmolol 
group at the time of drug administration was 90.08±5.81 
and in diltiazem group it was 86.3±5.07 After 5 minutes 
post intubation mean DBP was 82.84±4.96 in esmolol 
group and 80.60±3.83 in diltiazem group. These results 
are comparable to results of  S. Umamaheshwararaju 
et al ,in 2013 14,who studied the effect of intravenous 
esmolol and diltiazem in attenuating the hemodynamic 
stress response to laryngoscopy and intubation.  They 
concluded that diltiazem in a dose of 0.2mg/kg was less 
effective in controlling the diastolic blood pressure as 
compared to esmolol.

In our study MAP in esmolol group at the time of 
drug administration was 107.28±7.25 and in diltiazem 
group was 102.36±6.84. 5 minutes after intubation it 
was97.56±5.11 in esmolol group and 94.36±4.26 
in diltiazem group . These results were similar to the study 
carried by  H Singh et al  in 1995 15, to compare the effects 
of lidocaine, esmolol, and nitroglycerin in modifying the 
hemodynamic response to laryngoscopy and intubation 
and they concluded that esmolol was significantly more 
effective than lidocaine in minimizing the increase in 
MAP (25% vs. 55%). Similarly ,Chitranagana Gupta, 
Bhawana Rastogi et al, in 2017 16 compared the effect 
of intravenous esmolol  and diltiazem in attenuating 
the haemodynamic stress response to laryngoscopy 
and  intubation.They concluded that diltiazem in a dose 
of 0.2mg/kg  was less effective than esmolol given in 
a dose of 1.5mg/kg.These findings were similar to our 
study.

Conclusion

It can be concluded from the above study that  
inj.esmolol and inj.diltiazem both were   efficient in 
controlling systolic , diastolic blood pressure and mean 
arterial pressure after endotracheal intubation but only 
inj.esmolol was effective in controlling the heart rate.
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Abstract

Pleomorphic adenoma (PA) is the most common tumour of the salivary glands. About 90% of these tumours 
occur in the parotid gland and ten % in the minor salivary glands. The most common sites of Pleomorphic 
adenoma of the minor salivary glands are the palate, followed by lips and cheeks. Throat, floor of the 
mouth, tongue, tonsil, pharynx, retro molar area and nasal cavity are rarely involved. Pleomorphic adenoma 
typically present as a slow growing, unilateral and painless mass of salivary glands, with a predilection for 
recurrence and risk of malignant transformation (about 1.5% up to five years and increases to 9.5% after 
more than 15 years). This case report describes a case of Pleomorphic adenoma of buccal mucosa in a 
13-year-old male patient. 
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Introduction

Pleomorphic adenoma (PA) has been defined by 
World Health Organization in 1972 as a circumscribed 
tumour characterized by its pleomorphic or mixed 
appearance, clearly recognizable epithelial tissue 
being intermingled with tissue of mucoid, myxoid and 
chondroid appearance1. Pleomorphic adenoma is one 
of the most common benign tumour affecting salivary 
glands. It accounts for 53–77% of parotid tumours, 
44–68% of submandibular tumours, 6.4% occur in the 
minor salivary glands. Pleomorphic adenoma arising 
from minor salivary glands in the nasopharynx and 
parapharyngeal spaces has also been reported although 
in rare instances2. It appears as a unilateral painless, 
slowly growing, firm mass typically in adults from the 
third to fifth decades and 60% of the cases are reported 
in females3. The other intraoral sites are lips, buccal 
mucosa, tongue, floor of the mouth, and retromolar 
trigone (0.7%)4. Histologically, PA consists of cells 

with epithelial and mesenchymal differentiation. The 
treatment of choice for PA is surgical removal with 
safety margins, to prevent the recurrence. Recurrence 
rate of 5 -30% has been found for PA, so a periodic 
follow-up is must, due to the important relapse potential 
and aggressiveness of these lesions5. As the mucosa 
of the cheek is a relatively rare site of occurrence for 
intraoral pleomorphic adenoma, the authors present a 
case in a 13 year old male patient.

Case History: A 13 year-old male patient with 
a painless swelling on the left buccal mucosa was 
presented to the Department of Periodontology. History 
of presenting illness revealed that the swelling was 
gradual in onset and had grown slowly to attain the 
present size. There was no history of fever, bleeding, 
pain, sensory changes and disturbance of salivation or 
trauma. The past dental history and medical history was 
unremarkable and no other abnormalities were found. 
General physical examination showed that patient was 
of moderate built, height and well-oriented to time and 
place and all the vitals were in normal limits. On intraoral 
examination, there was a two by three cm dome shaped 
mass on the left buccal mucosa in the region of 23,24,25. 
The surface was smooth and on palpation, the lesion was 
firm, non-tender, and mobile over the underlying tissues. 
No discharge was present. The colour of the overlying 
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mucosa was normal. Based on the history and clinical 
findings, differential diagnosis consisting of fibroma, 
and mucocele were considered. Patient was advised 
to get blood investigations done(Complete Blood 
Count, Bleeding Time/Clotting Time, Haemoglobin, 
Prothrobin Time/International Normalised Ratio). A 
verbal and written consent form was obtained from 
patient’s guardian. Wide excision of the lesion with 
primary closure was then carried out. The excised 
specimen was sent to the Department of Oral Pathology 
and Microbiology, for histopathological examination. 
Microscopic findings showed well encapsulated 
mass of epithelium circumscribing connective tissue. 
Epithelium appeared to be glandular in origin forming 
duct like structures with eosinophilic coagulum within. 
Tumour cells were present in the form of sheets, cords 
and nests of cells with atypical features. Connective 
tissue showed myxoid areas and endothelial lined blood 
vessels. An overall diagnosis of Pleomorphic adenoma 
was suggested. The patient was followed up for a period 
of three months during which satisfactory healing of the 
surgical site was observed and no evidence of recurrence 
was noticed.

Discussion

The minor salivary glands are small, independent, 
predominantly mucous glands that are found in every 
part of the upper respiratory tract. The majority of the 
minor salivary glands are located in the palate, while the 
others are found in the submucosa of the uvula, inner 
surface of the lips, around the opening of the parotid 
duct, in the mucous membrane of the cheek, floor of the 
mouth, palatoglossal folds, superior pole of the tonsils 
(Weber’s glands), on the inferior surface of the tongue, 
near the frenulum of tongue, and within the palatine 
tonsil6. Pleomorphic adenoma is the most common 
salivary gland tumor. The main site of occurrence is 
the parotid gland, affecting patients of any age, more 
frequently between the third to fifth decades of life7. 
In 2002, Jansisyanont et al8 in a study concluded that a 
total of 80 minor salivary gland tumors were identified 
in 49 female patients and 31 male patients and the ratio 
range from 1.2:1 to 1.9:1, suggesting a more female 
predilection for this clinical entity. PA is a benign 
tumor consisting of cells capable of differentiating to 
epithelial (ductal and nonductal) cells and mesenchymal 
(chondroid, myxoid and osseous) cells9. A study 

conducted on a Mexican sample showed that in minor 
salivary gland tumors, 64.2% are benign neoplasms and 
only 35.8% were malignant10. Variants of pleomorphic 
adenoma include Pleomorphic adenoma with lipomatous 
change, myxolipomatous Pleomorphic adenoma, 
Pleomorphic adenoma with squamous differentiation, 
and benign metastasizing mixed tumour11. There are 
three histologic subtypes, myxoid (80% stroma), cellular 
(myoepithelial cells predominant), and mixed (classic)3. 
The majority of intraoral mixed tumours are less than 
three cm in diameter. They are usually solitary and well-
circumscribed. The findings of the case presented here 
is in agreement with those of other investigators4,12,13. 
The differential diagnosis of PA buccal mucosa includes 
buccal abscess, dermoid cyst, sebaceous cyst, mucocele, 
neurofibroma, lipoma, mucoepidermoid carcinoma 
and polymorphous low grade adenocarcinoma8. The 
possibility of buccal space abscess was ruled out due to 
absence of signs of inflammation. The solid nature of 
lesion coupled with lack of tissue representing the three 
germ layers rule out the possibility of mature dermoid 
cyst. Absence of punctum and freely movable nature of 
the mass differentiate PA from sebaceous cyst. As on 
histological picture both epithelial and myoepithelial 
cells were seen, which rules out mucoepidermoid 
carcinoma. The negative slip test clinically and absence 
of lipomatous component histologically rules out 
lipoma. The absence of perineural invasion and mitotic 
figures obscure the chances of polymorphic low grade 
adenocarcinoma14. Pleomorphic adenoma is known to 
produce recurrence either due to spillage, inadequate 
removal or enucleation at the time of operation, but is 
not known to produce distant metastasis15. A recurrence 
rate of two–44% has been reported in the literature. The 
ideal treatment of choice for PA is wide local excision 
with good safety margins and follows-up for at least 
three-four years16. In the present case report, wide local 
excision and primary closure was done and case was 
followed up till three months from the date of surgical 
intervention, and presently the case is still under follow-
up procedure.

Conclusion:

Pleomorphic adenoma, though a benign tumor of 
salivary gland, should be diagnosed at an early stage 
and complete local surgical excision with negative 
microscopic margins is recommended Care must be 
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taken to remove the lesion entirely to avoid recurrence 
and malignant transformation. 
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Abstract

Dental impressions is the preliminary step for any procedure and acts as a microbial source leading to 
contamination to the operator and lab technician. Hence, the disinfection of these impressions materials 
should be carried out unfailingly. The device was fabricated which helped in easy and effective disinfection.

Aim: The aim of the study is to Compare and Evaluate the Efficacy of Disinfection on Elastomeric Impression 
material using 2% Gluteraldehyde, UV Radiation Disinfection and Gaseous Ozone. Objective: The efficacy 
of the disinfectants was compared based on the ability of the disinfectants in reducing the microbial colonies 
on the impression material. Methodology: Microbiological analysis was done and the colony forming units 
were evaluated and compared. The disinfection was done with a customized disinfection chamber which 
can be readily installed in the clinic and has multitudes of use other than disinfection. Result: Dry Gaseous 
Ozone as a disinfectant proved to be efficacious as compared to the other disinfectants. Conclusion: Dry 
gaseous ozone can be used effectively for disinfection of impressions without altering its dimensional 
stability. The customized disinfection unit is portable and can be readily installed in the clinic. 
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Introduction

Dental impression making is the Pre-requisite for 

majority of dental procedures. During this procedure, 

the impression materials contact with the saliva and 

blood, which are sources of contamination, and carries 

a high quantity of microorganisms of the oral flora upon 
the removal from the mouth. Dental impression can act 

as a means of transmission of infectious agents from 

patients to dental personnel who handle the impression 

or the casts. 
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It has been a customary to rinse impression under 

running tap water to remove blood and saliva, but no 

routine method of sterilization or disinfection of dental 

impression has been accepted by dental profession. 

Difficulties in disinfecting impressions by traditional 
methods have led to chemical disinfection as an 

alternative, and some studies have shown that these 

disinfectants may adversely affect impressions.1 

 The use of ultraviolet rays can be a good alternative 

choice for disinfection because Ultraviolet (UV) rays 

have long been recognized as an effective method for 

eliminating microorganisms without requiring chemicals 

or heat. 2 

Gaseous ozone when used as disinfectant doesn’t 

affect the dimensional properties of the impressions 

after disinfection.

To simplify the procedures for disinfecting 

Elastomeric Impressions registered in the dental office, 
it may be advantageous to use the same disinfectant 

solutions that are used for dental Instruments.3 Therefore 

we fabricated a device with standard temperature 

pressure which can be used to provide ozone disinfection 

which is connected with ozone generator. The purpose 

of the study is to compare the efficacy of Gaseous ozone 
to other standard disinfectants 

Methodology

An in-vitro study is to be conducted, to analyze 

bacterial colonization due to salivary contamination on 

elastomeric impression material (Photosil) and Effect 

of various means of disinfection on microbial growth. 

In order to evaluate & compare the efficacy of the 
disinfectants on elastomeric impression materials, the 

following materials and methodology was used. The 

study was carried out within the duration of 6months 

with the sample size of 45 (Figure 1A, 1B, 1C).

The materials used were divided into three groups 

(A, B, C) according to disinfection system)(Figure 
1 A,B,C). Disinfection systems are the commonly 

used gaseous ozone disinfection Using customized 

Ozone disinfection chamberwith attached ozone 

generator (K.H. Ozonators) (Group A), Ultraviolet 

chamber(Figure 5)(Group B) and immersion systems 

as: Korsolex [Glutaraldehyde 2%] 1:19 dilution (Group 

C) These were compared before and after disinfection. 

Impressions were made with Elastomeric Impression 

material and rinsed with distilled water for 15 s.

The Elastomeric Impression material is mixed 

according to the manufacturer’s instructions and the 

impression blocks were custom made. The Group A 

samples were disinfected by gaseous ozone (SH ozone 

-2ppm) in the ozone chamber for about 20 mins(Figure 
6). The second group i.e, Group B sample was dried after 

rinsing and placed in ultra-violet light chamber at 254 nm 

wavelength for 3 min (PW 003, Himedia Laboratories 

Pvt. Ltd) (Figure 5). The third sample Group C is to 

be sprayed with 2% gluteraldehydeTotal there were 

45 samples for one impression material. Disinfection 

was performed at room temperature. The control group 

samples(Figure 3) were tested for microbiological 

analysis using the Colony forming unit(CFU) The 

specimens were again rinsed with distilled water for 

15 s to remove any traces of the disinfectant from the 

impression surface. These were then wiped with sterile 

cotton swabs. These swabs were then inoculated in petri 

dishes with agar media namely, blood agar media. These 

were incubated in an incubator for 24 hrs. at 37°C for 

aerobic organisms. The inoculation was done to test the 

viability of microorganisms that can persist after rinsing 

and disinfection for that long and can thus spread the 

infection. Microbial growth was identified from the 
colony characters seen in the culture media Colony 

forming units (CFU) were counted(Figure 2A,2B,2C) 
and the results documented(Figure 4 & Table 1,2). 
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Figure 1: samples categorized into 3 groups for varied modes of disinfection

Group A- Using customized gaseous ozone disinfection unit

Group B- Using Ultraviolet Light Disinfection

Group C-Using 2% Gluteraldehyde

Figure 2 A: illustrates microbial colonies after disinfection of Group A using dry gaseous ozone by 
customized ozone disinfection unit

Figure 2 B: illustrates microbial colonies after disinfection of Group  B using dry gaseous ozone by 
customized ozone disinfection unit

 

Figure 4: illustrates microbial colonies after disinfection of Group C using dry gaseous ozone by customized 
ozone disinfection unit

Figure 5: illustrates microbial colonies in Control Group before disinfection of samples.
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Statistical Analysis

The data thus obtained was tabulated for statistical 

analysis. Data was analyzed using descriptive and 

analytical statistical methods. Statistical significance of 
the mean differences between the measurements tested 

using student paired t-test. 

Observation & Result

Descriptive and analytical statistics were done. 

The normality of data was analyzed by the Shapiro-

Wilk test. As the data followed normal distribution 

the parametric tests were used to analyze the data. The 

one-way analysis of variance (ANOVA) test was used 

to check mean differences among the groups. Post hoc 

analysis was done using Tukey’s HSD test. Software: 
SPSS (Statistical Package for Social Sciences) Version 

24.0 (IBM Corporation, Chicago, USA)

Table 1: Comparison of mean bacterial count (log10 CFU/ml) among the four groups.

Groups N Mean S.D. S.E. Min. Max F-value P-value#

Group A(Ozone Disinfection) 15 1.13 0.35 0.09 1.00 2.00 111.516 <0.001†

Group B (UV light Disinfection) 15 3.26 0.88 0.22 1.00 5.00

Group C(Glutaraldehyde spray) 15 1.40 0.63 0.16 1.00 3.00

Control Group 3 24.33 9.29 5.36 18.00 35.00

#P-value derived from one-way ANOVA test; †significant at p < 0.05

The mean bacterial count (log10 CFU/ml) among the four groups was compared. The analysis done by one-

way ANOVA showed statistically significant differences (p<0.001) in m mean bacterial count (log10 CFU/ml). The 
ozone group had the least bacterial count (1.13 ± 0.35) followed by glutaraldehyde spray group (1.40 ± 0.63) and UV 

light Disinfection group (24.33 ± 9.29). 

Table 2: Post hoc pair wise comparison of mean bacterial count (log10 CFU/ml) of the four groups

Group v/s Group M.D. P-value*

Ozone Disinfection UV light Disinfection -2.13  0.036†

Glutaraldehyde spray -0.26  0.985

Control -23.20 <0.001†

UV light Disinfection Ozone Disinfection 2.13  0.036†

Glutaraldehyde spray 1.86  0.082

Control -21.06 <0.001†

Glutaraldehyde spray Ozone Disinfection 0.26  0.985

UV light Disinfection -1.86  0.082

Control -22.93 <0.001†

Control Ozone Disinfection 23.20 <0.001†

UV light Disinfection 21.06 <0.001†

Glutaraldehyde spray 22.93 <0.001†

#P-value derived from Tukey’s HSD post hoc test; †significant at p < 0.05
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The post hoc pair wise comparative analysis also showed significant differences in mean bacterial count (log10 
CFU/ml) of the four groups. When ozone disinfection group was compared to other groups, significant difference 
was found with UV light disinfection (p=0.036) and control group (p<0.001). The ozone group performed better in 
reducing the bacterial count than UV light disinfection and control group. When ozone group and glutaraldehyde 

spray group was compared, NO significant difference was found (p=0.985). This implies that ozone group performed 
at par with glutaraldehyde spray group.

Figure 4: Graphical Comparison of mean bacterial count (log10 CFU/ml) among the four groups post 
disinfection is depicted

Note: The error bar represents standard deviation 

Discussion

Impression materials, including synthetic 

elastomers, must be disinfected after removal from the 

oral cavity because of the risk of transmitting pathogenic. 

In the present study, the antibacterial efficacy of gaseous 
ozone on the light-body consistency PV impression 

specimens was compared with Ultra-Violet Radiation 

and 2% Gluteraldehyde, which are conventionally used 

for disinfection purposes.

WHO suggested Gluteraldehyde as the primary 

disinfecting agents for various infectious hepatitis 

world-wide. The Gluteraldehyde is used commonly 

in 2% concentration. It is used in the form of spray 

disinfection, immersion method. The major disadvantage 

of various other disinfectants is that; they produce 

irritating vapours. There are studies that compared the 

disinfectants.

In 2017 Zhang W et al conducted a study in which 

the objective was to evaluate the effect of ultraviolet ray 
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combined with immersion method on the disinfection 

of silicone impression materials. 2% glutaraldehyde 

immersion or ultraviolet radiation disinfection alone 

failed to achieve high disinfection effect. Combined 

use of ultraviolet radiation and 2% glutaraldehyde 

immersion can eliminate both HBV and HIV.4 

The use of ultraviolet rays can be a good alternative 

choice for disinfection because ultraviolet chambers are 

available in most of the dental clinics and are used to store 

sterilized dental instruments to avoid recontamination 

from dental operatory.5 Ultraviolet rays have long 

been recognized as an effective method for eliminating 

microorganisms without requiring chemicals or heat. 

When microorganisms are exposed to ultraviolet rays at 

a particular wavelength (200-280 nm), their reproduction 

capability is destroyed and inactivation occurs at a faster 

rate, so that they no longer pose threat to humans. 

Ozone is an allotropic form of oxygen, which is 

effectively used in the treatment of different diseases 

for more than 100 years. In the present era of increasing 

antibiotic resistance, ozone therapy is an alternative 

medical treatment that rationales to increase the amount 

of oxygen to the body through institution of ozone into 

the body. Owing to its beneficial biological properties 
including antimicrobial and immune-stimulating effects, 

ozone therapy has opened new vistas in treatment 

modalities of dental pathologies for patients of all ages. 

Ozone has anti-microbial action which leads 

to destruction of bacteria, fungi and viruses. 

Ozone also possesses immuno-stimulating effect 

as the immunocompetent cell proliferation and 

immunoglobulin synthesis is stimulated. Ozone shows 

anti-hypoxic effect, as it changes cellular metabolism 

by raising partial pressure of oxygen in tissues and 

improving the transportation of oxygen in blood. It 

also has biosynthetic effect as it causes activation of 

protein synthesis mechanism with increased amount 

of mitochondria and ribosomes in cells that leads 

to elevation of functional activity and regeneration 

potential of tissues and organs. 6,7 

Celebi H. et al in an in-`vitro study titled 

Disinfection of polyvinyl siloxane impression material 

by gaseous ozone compared the efficacy of gaseous 

ozone and sodium hypochlorite (NaOCl) in disinfecting 

light-body consistency hydrophilized polyvinyl siloxane 

(PVS). Gaseous ozone treatment was identified as a 
promising method of disinfecting polymerized PVS 

impression materials because of its positive effect on the 

wettability of the material. 8

In a review study by Issac AV et al, it was concluded 

that even though both ozonated water and ozonated gas 

are used for cleansing of dentures, gaseous ozone has 

been found to be more effective. In comparison with 

other medical modalities like antibiotics & disinfectants, 

it was found that the ozone gas was more conservative, 

predictable and inexpensive option. This option increases 

the patient compliance with minimal adverse effects.9

In a review article published by Garg R et al, it was 

mentioned that 99 percent of all the bacteria causing 

tooth decay have been eliminated after 10 seconds of 

ozone exposure and even 99.9 percent bacteria after 20 

seconds exposure. Thus, treating patients with ozone 

cuts off the treatment time with a great deal of difference, 

it eliminates the bacterial count more precisely and 

moreover, it is completely painless, so increasing the 

patients’ acceptability and compliance.10

Zhao H et al in 2000 in their study, the disinfecting 

efficiency of five disinfecting methods to three bacterial: 
Staphylococcus epidermidis, Streptococcus sanguis and 

Bacillus subtilis were evaluated. 2% glutaraldehyde 

immersion, spray, 5% immersion, spray are all effective 

disinfecting methods for impressions and ozone 

treatment is an effective method in disinfecting the 

gypsum casts. However certain amount of dimensional 

changes were observed due to disinfecting techniques 

like immersion and spraying when compared with ozone 

therapy in the gaseous form. 9 

Gaseous ozone could be administered topically 

either by an open system or by a sealing suction system 

to avoid inhalation and adverse effects. It can be installed 

in the dental clinics for its multitude application apart 

from disinfection. 

In an invitro study conducted by Manju Sharma 
et al in the year 2007, efficacy of a portable ozone-
generating machine, equipped with a catalytic converter 

and an accessory humidifier, to inactivate 15 different 
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species of medically important bacteria was evaluated. 

An ozone dosage of 25 ppm for 20 minutes, with a short 

burst of humidity in excess of 90% relative humidity, 

was able to inactivate more than 3 log10 colony-forming 

units of most of the bacteria, including Acinetobacter 

baumannii, Clostridium difficile, and methicillin-
resistant Staphylococcus aureus, in both in a laboratory 

test system and simulated field conditions. In many 
cases, complete eradication was achieved. Dried and 

wet samples were equally vulnerable to the ozone. The 

ozone generator can provide a valuable decontamination 

tool for the removal of bacteria in many institutional and 

communal settings, including hospitals and other health 

care institutions. 12 

Impression materials especially, hydrocolloids 

should be disinfected for a limited time period. Immersion 

is more secure than spraying and self-disinfecting 

materials are efficacious, but better accompanied by 
immersion. Polyether’s, on the other hand, can be 

effectively disinfected by spraying. Although this seems 

to be the preferred method for disinfection of these 

water friendly materials, modern polyethers seem to 

withstand immersion, even long-term. Little information 

could be traced considering the stability of hydrophilic 

silicones upon prolonged immersion disinfection. In 

such situations, ozone therapy can be utilised in the form 

of gas for dimensional stability of impression materials. 

Hydrophobic elastomeric materials cannot be safely 

immersed in disinfectants and left for a long period.13 

In this study the Efficacy of Disinfection 
on Elastomeric Impression material using 2% 

Gluteraldehyde, UV Radiation Disinfection(Figure 5) 
and Gaseous Ozone was evaluated and compared. The 

process of production of ozone gas and disinfection 

was carried out using a customized disinfection unit. 

The superiority of ozone gas over other conventional 

disinfecting materials and the efficacy of customized 
disinfection unit was carried out with this study(Figure 
6). It was done on the basis of microbe evaluation 

Colony forming units (CFU). Significant reduction 
in CFU Count was seen after Gaseous Ozone 

disinfection(Figure 2A & 4) when compared with 

any other disinfecting materials. The Specifications of 
the device are that it can provide chairside disinfection 

to the the dental instruments which are regularly used 

as well to the impressions and casts obtained with dry 

gaseous ozone at 2 ppm concentration for a time period 

of 10 minutes. No change in the surface characteristics 

of the disinfected impressions or instruments is seen.The 

customized device and the technique for disinfection of 

Impression material is copyrighted.(Table 1,2& Figure 
2A,2B,2C, 3,4)

Figure 5- Disinfectant UV Lamp
 

Figure 6- Customised Dry gaseous Ozone 
Disinfection Unit.

Conclusion

There are in-numerous options in the medical 

field in context of disinfection techniques and related 
equipment. The only part that lies questionable is the 

efficacy of the disinfectant material or technique used 
and its deleterious effects on the material disinfected. 

Many disinfectants used alters the physical properties 

and surface characterization on the instruments or 

materials.The exposition of molecular mechanisms of 

ozone further benefits practical function in dentistry. 
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Treating patients with ozone therapy lessens the 

treatment time with an immense deal of variation and 

it eradicates the bacterial count more specifically. Dry 
gaseous ozone can be used effectively for disinfection 

of impressions without altering its dimensional stability. 

The customized disinfection unit is portable and can be 

readily installed in the clinic. The only shortcoming of 

the ozone being its short half-life. Therefore, needs to 

be freshly used in case of ozonated water used as any 

treatment adjunct. Further research is needed to avail 

more benefits from the unexplored applications of ozone. 
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Abstract

 Drowning is a mode of asphyxia which literally means, ‘suffer death by submersion in water or any other 
liquid’ or ‘suffocation by submersion in water or any other liquid because of being unable to breath’. As per 
WHO, in 2015, an estimated 360 000 people died from drowning, making drowning a major public health 
problem worldwide. We have conducted this study in Morgue of North Bengal Medical College, Siliguri to 
find out the demographic profile of drowning cases of North Bengal Region. In this study we have analysed 
the 55 cases of drowning deaths autopsied in the mortuary of Department of Forensic Medicine, NBMCH, 
Darjeeling, West Bengal in the last one year from 1st January 2020 to 31st December 2020. All data were 
analysed by appropriate statistical tools like SPSS software. In this study we found that most of the cases 
belong to young adult age group (29%) and cases are mostly of males (82%). In the month of July to 
September (34.54%) cases of drowning deaths were high and most of deceased died due to fall inside the 
well (43 %). Incidence of drowning deaths were mostly seen between 12 noon to 4 pm (60%) and 89.09 % 
cases of drowning deaths occurred immediately after the incidence. 

Key words – Drowning, Death, Public health, Suffocation, Asphyxia  

Introduction

Drowning is a mode of asphyxia which literally 

means, ‘suffer death by submersion in water or any 

other liquid’ or ‘suffocation by submersion in water or 

any other liquid because of being unable to breath’. As 

per the World Health Organization (WHO) the annual 

worldwide incidence of death by drowning is estimated 

to be about 400,000. [1] Drowning is a significant global 
problem and nearly 40,000 Indians die annually from 

drowning. As per the First World Congress on drowning 

held in Amsterdam, The Netherlands, in 2003 agreed 

upon a new definition of drowning as: “the process of 
experiencing respiratory impairment from submersion 

or immersion in a liquid.”[2] [3] The term secondary 

drowning refers to a term when the victim dies hours 

or days after the incident of apparent initial recovery 

from drowning but then succumbs to death owing to 

the complications [4]. When the victim survives for at 

least 24 hours after the event of near drowning it is 

referred to as submersion cases [5]. In children less than 

15 years of age and adults drowning is ranked the third 

most common cause of death in developed countries 

such as the United Kingdom, America and Australia 

after Road traffic accidents and deaths due to fire as 
the leading cause of unintentional injury.[1] Majority 

of the cases of drowning occurs in fresh water like in 

rivers, ponds, lakes, swimming pools, including bath-

tubs [6] [7] and the rates of drowning vary with sex, age, 

socioeconomic status and race. [8] [9] The use of alcohol 

especially in young adults along with other substance-

abuse while near water is one of the major causes of 

death related to drowning [10] [11] and the presence of 

heavy and oedematous lungs during autopsy is one of 

the most common finding in cases of death by drowning. 
[12] The main objective of this present study is to analyse 

the different epidemiological data of drowning deaths. 
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Objectives – Cross sectional descriptive study of 55 

cases of drowning autopsied during the 1st January 2020 

to 31st December 2020 in morgue of NBMCH, Darjeeling 

to find out the demographic pattern of drowning deaths 
in North Bengal Region. 

Materials and Method

It is a Cross sectional descriptive study and in this 

study we have studied the 55 cases of drowning autopsied 

at the morgue of North Bengal Medical College Hospital, 

Siliguri, West Bengal during 1st January 2020 to 31st 

December 2020. Information regarding the demographic 

profile of the deceased was collected from inquest 
papers, hospital records and information from family 

members. We have analysed all data with the help of 

SPSS software,  

 Results and Discussion

Table 1: Distribution of age groups in years

Age Group in years Number Percentage%

0-10 10 18%

11-20 08 14%

21-30 16 29%

31-40 08 14%

41-50 04 8%

51-60 05 9%

61-70 02 4%

71-80 02 4%

Table 1: 10 (18%) cases were in the age group of 

0-10 years. 16 (29%) cases of drowning were in age 

group 11 to 20 years,08 (14%)cases were in the age 

group of 21-30 years. Palimar V, Manjunath S [13] 

(2010) in their study in Manipal, found that age group 

commonly involved in drowning was 11- Manner of 

death Number Percentage% Accidental 43 78% Suicide 

05 9% Homicide 02 4% Unknown 05 9% Location of 

Drowning Number Percentage% Well 24 43% River 20 

36% Canal 7 13% Pond 4 7% Marital Status Number 

Percentage% Single 31 56% Married 18 34% Unknown 

06 10% 20 years(4) Results of the study corroborated 

with the findings of our study. 

Table 2: Distribution of gender:

Gender Number of Cases Percentage%

Male 45 82%

Female 10 18%
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Table 2: 45(82%) cases of study population were 

male while 10(18%) cases were female. Incidence of 

drowning deaths was much higher in male, with a male: 

female ratio of 4.5:1, in our study. Singh A, Gorea R 

K, Dalal J S, Thind A S, Walia D [14] (2003) also found 

male predominance. Palimar V, Manjunath S 13 (2010) 

in a 12 years long study in Manipal, found that accidental 

drowning was most common form of drowning with 

male predominance.  

Table 3 Month of incidence:

Month of incidence Number of Cases Percentage%

  Jan - Mar 6 11.0%

  April - June 17 30.9%

  July - Sept 19 34.54%

  Oct - Dec 13 23.56%

 

Table 3: Most of the cases of drowning deaths occurred during July to September and it might be due to increase 

of water level in well and ponds after the monsoon season. 

Table 4: Manner of death

Location of Drowning Number Percentage%

Well 24 43%

River 20 36%

Canal 07 13%

Pond 04 7%

Table 4: 24 (43%) cases of drowning were found in well, 20(36%) in river, 7(13%) in canal whereas 4(7%) cases 

from pond. : In our study, 24 (43%) cases of drowning were found in well, 20(36%) in river, 7(13%) in canal whereas 

4(7%) cases from pond, which is consistent with Chaudhary B L, Singh D Chaudhary B L, Singh D et al [15] in their 

study in Sevagram, Wardha found that most of drowning deaths were seen as a result of fall in well.  

 Table 5: Time of incidence – 

Time of incidence No. of cases Percentage

12 – 4 am 2 3.63 %

4 am – 12 noon 8 14.54 %

12 noon – 4 pm 33 60 %

4 pm- 8 pm 7 12.72%

8 pm – 12 am 5 9.09%

Table 5: Cases of drowning deaths in our study was mostly seen during the day time between 12 noon to 4 pm 

(60%) followed by morning hours i.e. 4 am to 12 noon (14.54%). 
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Table 6: DURATION OF SURVIVAL: 

Period of survival No. of cases Percentage

Immediate 49 89.09 %

Up to 72 hrs 4 7.27 %

> 72 hrs 2 3.63 %

Table 6: In most of the cases death occurred immediately within few minutes (89.09%) and only 3.63% cases 

survived for more than 72 hours. 

Conclusion

The popularly belief that drowning is the commonest 

cause of suicidal death among women in rural Bengal 

does not stand the test of time, may be in earlier days 

when suicidal poisons were difficult to obtain it may 
have been true. Every year after the monsoon level of 

water in the local water reservoir rises drastically and 

this may predispose local people to drown during bath 

or other daily activities. So awareness must to provided 

in villages and fencing of the ponds and well also to be 

done to reduce to incidences of drowning deaths.   
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Abstract

The present pregression of the highly contagious novel coronavirus [COVID-19] has been testing the 
healthcare system globally pressing the medical staff everywhere. Present and future healthcare workers’ 
updated knowledge, proper attitude towards the pandemic and adequate preventive practices are of 
paramount importance for the combat effectiveness of the healthcare burden.This study assessed the 
knowledge, practice and attitudes regarding COVID-19 among the nursing students of a tertiary care center 
in Eastern India. KAP scores were compared with their socio-demographic variables. Inter-relation between 
knowledge, attitude and practice was also assessed.Out of the 131 students participated in the study the KAP 
parameters were not significantly different based on the socio-demographic factors. Though knowledge 
and attitude parameters were positively correlated among them, it was found that practice was negatively 
correlated to both knowledge and attitude. This finding can be attributed to them being non-exposed and 
inexperienced in the regular healthcare activities as well to the fact that Indian population was to some extent 
unprepared to cope up with this type of epidemic for a long time. Training on the updated knowledge along 
with exposure to simulated environment with scheduled supervision to reflect the behavior of the students 
is of great importance so that in extreme situation, the trainee students can also come handy into utilization 
if needed. 
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Introduction

The novel coronavirus disease (COVID-19) has 

been spreading extensively involving the world since 

its inception in Wuhan city and surrounding locality 

of China in December 2019.1-3The World Health 

Organization (WHO) declared this a pandemic by 11th 

March, 2020.4Till now around 66 million people have 

been infected globally with about 1.5 million deaths and 

a massive blow to the structure of economy and health 

sectors of many countries5. The situation in India has 

been dire as well with nearly 9.6 million cases and the 

number of COVID-19 related mortalities nearing 140000 

as of now.6The stretched medical facilities as well as the 

resource depletion are on the verge of waning.7 

COVID-19 spreads person to person by means 

of droplets when an infected person talks, coughs or 

sneezes and through direct contact. The viruses have 

an incubation period extending upto 4-14 days.8The 

aged population and patients who suffered with chronic 

ailments such as diabetes,cardiovascular diseases and 

COPD are more vulnerable to have infection severely. 

The common manifestations of COVID-19 are fever, 

cough, respiratory distress, muscle aches, tiredness, 

DOI Number: 10.37506/ijfmt.v15i3.15306
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anosmia, loss of taste sensation as well as having 

imaging evidence of pneumonia. Complications (e.g., 

acute respiratory distress syndrome [ARDS], arrhythmia, 

shock, acute cardiac illness, renal failure and secondary 

infection) and death may happen sometimes in severe 

cases9. As there is no recommended antiviral therapy or 

vaccine available for COVID-19 till now, so the mainstay 

of treatment is symptomatic management of cases and 

to implement public health measures to prevent and/or 

control COVID-19 spread.9

Healthcare workers of all levels are mainly active in 

formulating and catering the care of the patients of this 

highly transmittable virus. Healthcare workers are facing 

serious occupational health risks due to their frequent 

exposure to the ill persons.10Intra-hospital transmission 

of infection as well as protection of the healthcare 

workers are now highly important to block the spread of 

the viruses and at the same time to save the workforce. 

It is possible only when the healthcare workers have 

updated knowledge regarding the preventive measures to 

be taken against the spread of the virus as knowledge of 

the disease may help the worker’s attitude and practices 

to change.11Correct attitudes and practices can lower the 

risk of infection directly. 

Scientific studies suggest that the scarcity of 
knowledge and understandings among HCPs may lead 

to delayed diagnosis, poor infection control and disease 

transmission12,13 To block the intra-hospital transmission 

of this communicable disease is of paramount importance 

now12.

Now it is clear with the community level spread of 

the disease and further stretch of the existing healthcare 

sector that the chance of recruiting students pursuing 

nursing and medical education as a reserve force 

combating the disease appears more practicable. Many 

state governments may consider the feasibility on the 

verge of the acute shortage of healthcare workers in this 

war of attrition.13 Therefore it becomes necessary to 

assess the preparedness of the nursing students towards 

the current pandemic. 

The purpose of our study was to assess the 

knowledge, attitudes and practices of the nursing 

students during the COVID-19 outbreak. In addition, we 

can hint about possible measures to be taken to enhance 

their knowledge and to appropriate their attitudes and 

practices which may help us to have few steps ahead in 

preventing the COVID-19 transmission and severity. 

Methodology

This study was conducted in the Department of 

Psychiatry, North Bengal Medical College, a tertiary 

center in the Siliguri corridor linking the North East 

India with the rest of the country. Owing to its proximity 

to three foreign borders and three of neighboring states 

of India, it became one of the important area in terms 

of COVID transmission across the country. Hence, it 

was selected as the setting to evaluate the knowledge, 

attitude and practice of the nursing students. 

Inquiry surveys were sent to the nursing students 

pursuing B.Sc. Nursing irrespective of their year of 

training after approaching for the Institutional Ethical 

Clearance. 131 students consecutively responded via 

mobile messenger system. It was a cross sectional 

observational study. Consents were taken beforehand. 

Students who were comfortable in English participated 

in the study. A semi-structured Performa was developed 

and used in this study to collect information about 

various socio-demographic variables, i.e., age, sex, 

education, religion, background, marital status, number 

of family members and family income at an average. 

To assess KAP we used a questionnaire structured as 

per the WHO guideline used in prior studies.1,13It is used 

to assess the Knowledge, attitudes, and practices of the 

subjects regarding the ongoing pandemic. Itcontained 16 

items to assess the students’ KAPs concerning the COID-

19 pandemic. A short test including eight items assessed 

pandemic infection knowledge based on a Likert scale 

ranging from 1 to 6 (‘Not understanding’ to ‘Master’) 

with total scores ranging from 8 to 40. Attitudes were 

assessed through four items regarding their level of fear, 

confidence, feelings of fatigue, and attitude regarding 
revealing their exposure. Practices were measured 

through four items regarding the frequency of hand 

washing and practice about other protective measures.

Statistical Analysis

Data were analyzed using SPSS version 16 with 
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two-tailed P < 0.05 considered to indicate statistical 

significance. 

Based on the questionnaire applied four items each 

from the practice and attitude subtitles were assessed 

and calculated as follows. Every dependent variable 

possessedtwo possible values: 1(one) stands for“always/

most of the time” and 0(zero) stands for “some time/

occasionally/rarely”. Chi square test and Pearson’s 

correlation test were done to assess the inter-relation that 

can affect the attitude and behavior of the studentsfrom 

among the four independent variables: age (below and 

above 20 years), urban or rural background, family 

income (below and above Rs. 20000/- per month) and 

knowledge level (scored as a continuous variable). 

Result

Among the 131nursing students participated in this 

study, only 2 of them were married, the mean age was 

20.85 years (± 1.47 years) with an average family income 

of Rs. 25201.64 per month. Most of the students were 

from rural background (59.5%). The average number of 

family members was reported to be 4.53 (± 1.46).

In the knowledge category we kept key questions 

in the domains of modes and routes of COVID-19 

transmission, isolation and other prevention strategies 

including hand hygiene and social distancing. From the 

KAP questionnaire designed on COVID-19, the values 

in the knowledge subset were found to be 21.75 ± 5.15 in 

the sample population. It was seen in the Table No. 1 that 

majority showed understanding regarding the usefulness 

of patient isolation (75%), proper usage and disposal of 

face mask (50%), medical waste disposal (49%), PPE 

usage (56%) and knowledge regarding the modes (54%) 

and routes (52%) of infection transmission. Majority 

students showed greater understanding in the importance 

of wearing mask during aerosol generating procedure 

and other related situations (60%). Around 42% students 

responded in the ‘familiar’ domain when asked about the 

proper use of disinfectants. 

Table 1: Response among the students in the knowledge category of the KAP questionnaire

Knowledge items

Responses

Not 
understanding

Understanding General Familiar Master
Not 

answered

Suspected and confirmed COVID-19 
cases should be isolated in a separate 
ward with a minimum 1m distance 

between the beds.

2 (1.5%) 98 (74.8%) 11 (8.4%)
19 

(14.5%)
1 (0.7%) 0

Wearing a mask (N95, FFP2 or 
equivalent) during aerosol generating 
procedure or entering in a room with 
suspected or confirmed COVID-19.

2 (1.5%) 36 (27.5%)
79 

(60.3%)
12 (9.2%) 2 (1.5%) 0

Proper using and disposal of the face 
mask.

2 (1.5%) 66 (50.4%) 8 (6.1%)
51 

(38.9%)
4 (3.0%) 0

Proper disposal of medical waste 
products during care of COVID-19 

patients.
35 (26.7%) 64 (48.8%) 10 (7.6%)

19 
(14.5%)

2 (1.5%) 1 (0.7%)

Proper use and disposal of PPE 2 (1.5%) 73 (55.7%) 13 (9.9%)
16 

(12.2%)
24 

(18.3%)
3 (2.3%)

Proper use of disinfectants. 1 (0.7%) 25 (19.0%)
47 

(35.9%)
55 

(41.9%)
1 (0.7%) 2 (15.3%)

Mode of viral transmission 1 (0.7%) 71 (54.2%)
35 

(26.7%)
18 

(13.7%)
4 (3.0%) 2 (15.3%)

Routes of COVID-19 transmission 2 (1.5%) 68 (51.9%) 7 (5.3%)
25 

(19.0%)
25 

(19.0%)
4 (3.0%)
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When we assessed the attitude regarding COVID-19 pandemic among the students, it was seen, as showed in 

Table 2 that the level of fear (47%) and fatigue (43%) were sometimes present. They showed high level of confidence 
(34%) and the necessity of intimation when facing exposure to the viral source (35%).

Table 2: Response among the students in the attitude category of the KAP questionnaire

Attitude items

Responses

Always Mostly Sometimes Occasional Rare Not answered

Level of fear
44 (33.6%) 18 (13.7%) 61 (46.6%) 6 (4.6%) 2 (15.3%) 0

Frequency of fatigue 5 (3.8%) 57 (43.5%) 57 (43.5%) 2 (15.3%) 10 (7.6%) 0

Level of confidence 44 (33.6%) 22 (16.8%) 14 (10.7%) 43 (32.8%) 8 (6.1%) 0

Importance of intimation of 
exposure

46 (35.1%) 6 (4.6%) 20 (15.3%) 2 (15.3%) 55 (42%) 2 (15.3%)

When it came into actual practice, most response was found in the domain of proper use of hand hygiene while 

providing patient care (83%). 53% students stressed on the maintenance of quarantine during the outbreak, 48% 

mentioned proper PPE wearing during duties. The students had to some extent limited exposure in the training of 

infection prevention and control as shown in table 3. 

Table 3: Response among the students in the practice category of the KAP questionnaire

Practice items

Responses

Always Mostly Sometimes Occasional Rare
Not 

answered

Maintenance of quarantine during 
outbreak

70 (53.4%) 30 (22.9%) 2 (15.3%) 22 (16.8%) 4 (3.0%) 5 (3.8%)

Participation in training of infection 
prevention and control

15 (11.5%) 69 (52.7%) 16 (12.2%) 4 (3.0%)
24 

(18.3%)
3 (2.3%)

Practice of proper use of PPE during 
duty

63 (48.1%) 7 (5.3%) 30 (22.9%) 3 (2.3%)
19 

(14.5%)
9 (6.9%)

Proper use of hand hygiene during 
provision of patient care

109 (83.2%) 10 (7.6%) 0 1 (7.6%) 2 (15.3%) 9 (6.9%)
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There was no significant difference in the KAP scoring depending on age, residential background and family 
income as shown in table 4.    

Table 4: Difference in knowledge, attitude and practice based on socio-demographic parameters

Socio-demographic variables Knowledge Attitude Practice
Significance

(χ2)

Age

≤ 20 years
(n = 58)

19.33 ± 3.51 1.55 ± 0.86 2.95 ± 0.80

P = 0.964
˃ 20 years
(n = 73)

23.67 ± 5.45 2.05 ± 0.94 2.89 ± 0.85 

Residence

Urban

(n=42)
22.54 ± 5.67 1.95 ± 1.05 2.87 ± 0.98

P = 0.989
Rural

(n=78)
21.53 ± 4.79 1.67 ± 0.78 3 ± 0.72

Family income 

≤ 20000 per month(n 
= 68) 21.32 ± 4.68 1.75 ± 0.95 3.10 ± 0.76

P = 0.980
> 20000 per month(n= 

55)
22.22 ± 5.61 1.83 ± 0.88 2.71 ± 0.89

We assessed the level of knowledge as received from this questionnaire whether reflected on the attitude and 
practice. The results yielded to some extent mixed phenomena as showed in table 5. Pearson’s correlation was 

calculated using the mean scores of knowledge, attitude and practice domain. It was seen that the gathered knowledge 

was correlated positively to the attitude of the students. However, questionnaire on practice and behavior was found 

to have negative correlation to both knowledge and attitude.

Table 5: Correlation between knowledge, attitude and practice among the study subjects 

Attitude Practice Knowledge

Knowledge 0.057 -0.212 ---

Attitude --- -0.192 0.057

Practice -0.192 -0.212

Discussion

It is seen in our study that the participants were 

mostly representative of the population in this locality 

with urban and rural population evenly distributed. Their 

age range was as per expected in this type of study, and 

they mostly belonged to middle and lower-middle socio-

economic background. 

Interestingly, regarding effect on the preparedness 

towards the pandemic, differences in demographic 

parameters like age difference, albeit in a smaller range, 

family income or rural-urban background did not impose 

any significant effect. 

Among the students surveyed, the knowledge 

demonstrated was to some extent lower than prior 
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studies conducted onto the healthcare workers. They 

showed a mean score of 21.75 while study done abroad 

utilizing the same scale yielded scores as high as 36-38 

ranges.11,13 Possible reason may lie in the fact that the 

students were not much exposed to the rough aspects of 

the healthcare delivery at the early phases of the career 

rendering their unpreparedness towards the pandemic. 

Similarly KAP scores were found to be lower when 

studies done in students of universities in different parts 

of the world.14Also, lack of exposure to similar types 

of epidemic in India might get to its contribution unlike 

those in Eastern Asia as in 2008 SARS epidemic. As we 

all know, to establish preventive thoughts, affirmative 
attitudes, and positive practices, knowledge is a definite 
prerequisite.15 Personal cognition can be shaped in such 

way where the healthcare worker can cope up with much 

more insight.16

Also as seen in tables 1-3, the number of unanswered 

questions increased when it came to the domain of 

practice. The students had little experience in the actual 

clinical atmosphere as compared to other studies done 

with the healthcare providers11-13 which reflected such 
finding. Less rating in the question regarding training of 
infection prevention and control as shown in table 3 also 

conform to such situation. 

The present study complies with the fact that 

knowledge can induce positive attitudes.13-16A healthcare 

worker can impart more confidence in dealing with the 
virus if one has sufficient knowledge. This finding, as 
mentioned in table 5, is at par with prior studies on similar 

topic from different parts of the world.9,11,13,14 It has 

been seen that healthcare workers while having proper 

attitude can disclose their risk of possible exposure thus 

limiting the viral load in transmission.13

However, as shown in table 5, here we found that 

the behavioral practices, that the students supposed to 

be sufficient in combating COVID-19 pandemic, were 
paradoxically negatively correlated with knowledge 

and attitude scorings. This finding remains in contrast 
to prior studies done on similar topics. We can view 

the difference based on the facts that the students 

participating in this study were not exposed the clinical 

set-ups in real life situation. Most of their answers 

were based on hypothetical scenario. Also, unlike the 

exposure of Eastern Asian population to SARS or that 

of Middle East population to MERS a decade ago, 

Indian people did not confront this type of epidemic 

in last century.12This may attribute to the sense of 

unpreparedness in our psyche that is reflected on these 
practice parameters. And regarding the synchronization 

of knowledge, attitude and practice, it is mentioned in 

prior studies that the behavioral practices depend on 

many factors apart from knowledge and attitudes namely 

work experience and whether the person is a vanguard in 

the combat or not.16,17A study conducted in China on the 

COVID-19 healthcare workers found that the group with 

5-9 years of experience as the frontline worker showed 

much more confidence, less fatigue and better preventive 
practices including quarantining oneself from the family 

members.13 Besides, as shown in another study, the type 

of healthcare worker and their frequency of exposure 

are also useful determinant in developing protective 

practices.17 It is important in the present situation, as 

the nursing students, if needed to enter into the services, 

are at greater risk of exposure with their duty pattern.18 

Therefore, besides providing adequate knowledge, 

provision of training, clinical exposure and real life 

simulation is of utmost importance in the combative 

preparedness against the COVID-19 pandemic.

This study has some limitations. The survey was 

conducted in only one Nursing College of India, so the 

results may not be generalized. The study population, 

i.e. the students of B.Sc. Nursing, had no hands-on 

exposure to such types of events or epidemics. Also, due 

to the study design, this study catered only the young 

population so that the professionals with longer working 

experience were not included. Moreover, the estimation 

of KAP can not be precise because of the less number of 

items. More studies are required to expand and resolve 

such problems.
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Abstract

Introduction: Sleep is necessary for human being regardless of age. Specifically elderly people have 
complaints in sleep disturbances which if treated can improve quality to sleep.

Aim: To identity the sleep quality among elderly people and to evaluate effectiveness of lukewarm water 
footbath therapy.

Materials and Methods: An interventional study was conducted among 40 old age people staying in selected 
old age home, Nadiad. The purpose of the study was to improve the quality of sleep amongst elderly. The 
samples were selected by non-probability convenient sampling technique. The tool used for data collection 
was Pittsburgh sleep quality index which is a self rated questionnaire. Lukewarm water foot bath therapy 
was used as an intervention after taking consent from the samples. Pre-test was conducted from samples by 
using Pittsburgh sleep quality index followed by which researcher has given intervention (lukewarm water 
foot bath therapy) for 10 days consecutively before sleep at same time for 20 minutes. Later on, post-test 
was conducted after 1 week by using Pittsburgh sleep quality index. Descriptive and inferential statistics 
was used to analyze the data obtain was tabulated analyzed and interpreted in terms of objective of the study.

Results: The demographic data related to age 12(27.9%) belonged to 71-75 years, gender 23(53.5%) were 
females and 17 (39.5%) were males, education the majority of the people 23 (53.5%) was from secondary 
education, the source of income 16(37.2%) were having pension, social status 25(58.1%) was from middle 
class, medications 23(53.5%) were taking and 17(39.5%) were not taking, factors affecting sleep 20(46.5%) 
were having anxiety, activity 15(34.9%) was doing recreational activity, night hours of sleep 16(37.2%) 
was having 6-7 hours, hours of sleep in day time 16(37.2%) was having 2-2.5 hours, habit 24(55.8%) was 
having alcohol habit. Researcher applied Mann-Whitney test for comparison between pre-test and post-test. 
Calculated Mann-Whitney pre-test values were 2.5 and post-test values were 4.29 which prove there is a 
significant effectiveness of lukewarm water footbath therapy on quality of sleep. 

Conclusion: It conclude that assessment of sleep quality after Lukewarm water footbath therapy shows that 
the lukewarm water footbath therapy is helpful for improving the sleep quality among the elderly. 

Key Words: 1.WFB: A warm footbath , 2.SPSS: Statistical Package For The Social Sciences, 3.DSM-IV: 
Diagnostic and Statistical Manual of Mental Disorder, 4.PMRT: Progressive Muscle Relaxation Technique, 

5.SD: Standard Deviation, 6. DF: Degree of Freedom, 7. C.V.: Calculated Value, 8.T.V.: Tabulated Value

Introduction

Old age means the later part of life. The period of 

life after youth and middle age usually with reference to 

deterioration.1
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It is the last stage in the life process of an individual 

and it is an age group or generation comprising a segment 

of the oldest members of a population. World’s elderly 

population is 617 million. In India the elderly population 

is 104 million. The state with highest percentage of 

elderly is Kerala and state with the least number of 

elderly is Arunachal Pradesh.2

Sleep is a basic human need; it is a universal 

biological process common to all people, historically, 

sleep was considered a state of unconsciousness. More 

recently, sleep has come to be considered an altered state 

of consciousness n which the individuals perception of 

and reaction to the environment.3

Sleep is naturally recurring state of mind and body. 

Characterized by altered consciousness, relatively 

inhibited sensory activity, reduced muscles activity and 

inhibition of nearly all voluntary muscles during rapid 

eye movement sleep and reducing interaction with 

surroundings.4

The effectiveness of much non pharmacological 

method on the sleep quality in elderly has been 

investigated. Not sleeping well can lead to number of 

problems.5

Sleep is a cyclical process that alternates with longer 

period of sleep wake cycle influences and regulates 
physiological function and behavior response.6

Circadian rhythm is a part of everyday life of living 

things. The most familiar rhythm is 24 hour, day-night 

cycle known as circadian rhythm. It influences the 
pattern functions.7

Factors such as light, temperature, social activities 

and work routines affect circadian rhythms. All people 

have biological clocks that synchronize their sleep 

cycles.8

A person has a poor quality of sleep if his/her sleep 

wake cycle changes significantly. Anxiety, restlessness, 
irritability and impaired judgment, failure to maintain the 

individuals usual sleep wake cycle negatively influences 
the clients overall health, (Perry and potter, 2010).9

  Compared with younger people, elderly people 

show age‐related sleep changes, including an advanced 

sleep phase and decreased slow‐wave sleep, which 

result in fragmented sleep and early awakening. 

Multiple etiologies contribute to insomnia in the elderly, 

consistent with the observation that elderly people are 

likely to have co morbid conditions and medications.10

  A warm footbath (WFB) has a temperature range 

between 92 to 100 degrees Fahrenheit. A WFB can 

improve blood flow in the coronary arteries in individuals 
with mild to moderate coronary artery disease. Hot or 

warm footbaths are useful in cases of insomnia. Several 

studies suggest that when the feet are warmed before 

retiring to bed, a person falls asleep faster and the sleep 

is deeper. This could be very helpful for the anaemic 

patient who has insomnia.11

Materials and Methods 

The research approach was adapted in the study was 

Quantitative research Approach with Pre experimental pre 

test-post test design. The study was conducted in selected 

people stay in citizen club, Nadiad. By use of Pittsburgh 

sleep quality index. The samples were selected by non-

probability convenient sampling technique. 40 samples 

were selected for the study. The study instrument used 

by researcher consisted two sections i.e. demographic 

profile and Pittsburgh sleep quality index. This tool was 
validated by 08 experts from nursing field. Reliability of 
the tool was 1.00 with the help of coefficient-correlation 
Karl Pearson formula. Pilot study was conducted among 

3 samples and the study was found feasible. After two 

week of pilot study final study conducted. Descriptive 
and inferential statistics was used to analyze the data 

obtain was tabulated analyzed and interpreted in terms 

of objective of the study.

In experimental group: Majority i.e. 33.33% elders 

were having above 60 years of age, 56.66% elders were 

female, 43.33% elders sleep were affected by Climate, 

36.66% elders have Married and Widow, 40.00% elders 

staying in old-age home due to Misbehavior of son and 

daughter in-law, 46.66% elders have not doing any 

activity, 36.66% elders sleep for 6-7 hours during night, 

80.00% elders sleep for 1-1.5 hours during day time, 

76.66% do not awake during night time sleep, 66.66% 

elders have a no any habit, 30.00% elders are suffering 

from hypertension.
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Demographic variable, Physical activities were 

found to have a significant association with sleep quality. 
Demographic variables, Age, Gender, Factors affecting 

sleep, Hours of sleep during night, Hours of sleep during 

day, Frequent night-time awakening, Habits were did not 

found any significant association with sleep quality. (p 
value < 0.05). Average score in post-test effectiveness of 

lukewarm water footbath therapy was 2.00 with standard 

deviation 0.96.

Researcher applied t-test for comparison 

between pre-test and post-test. Calculated t-test vales 

corresponding to this comparison were 4.52 and table 

value were 2.05 (p < 0.05). T Calculated value is more 

than “T” Tabulated value hence the Research hypothesis 

(H1) is accepted and null hypothesis is rejected (H0). 

So, it reveals that a lukewarm water footbath therapy is 

effective to improve sleep quality among elders. 

Statistical Analysis

The data was collected and tabulated in master 

data sheet and analysed by using both descriptive and 

inferential statistics. Data analysis was done using 

frequency and percentage distribution for describing the 

sample characteristics of older people. Mean, median, 

standard deviation, t-value and chi-square value of post-

test are determined. 

Result

ANALYSIS AND INTERPRETATION OF THE 
DEMOGRAPHIC DATA

Frequency and percentage distribution of sample 

to their Age, Gender, Factor affecting sleep, Physical 

activity, Night hours of sleep, Hours of sleep in day, 

Frequent night time awakenings, Habits and Medical 

disorders.

Table - 1: Shows the frequency and percentage distribution of demographic variables
Sr.
No

Demographic variables Frequency(f) Percentage (%)

1. AGE (in year)

a) 60-65 yrs 9
20.9%

b) 66-70 yrs 8 18.6 %

c) 71-75yrs 12
27.9%

d) 76-80yrs 11
25.6%

2. GENDER

a) Male 17
39.5%

b) Female 23 53.5%

3. EDUCATION

a) Non formal 5 11.6%

b) Primary 12 27.9%

c) Secondary 23 53.5%

4 SOURCE OF INCOMES

a) Pension 60 37.2%

b) Old age pension 7 16.3%

c) Saving 10 25.0%

d) Support from child 7
17.5%
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5 SOCIAL STATUS
 

a) Upper middle class 14 32.6%

b) Middle class 25 58.1%

c) Working class 1 2.3%

6 ARE YOU TAKING MEDICATIONS 

a) Yes 23 53.5%

b) No 17 39.5%

7 FACTORS AFFECTING SLEEP

a) Stress 16 37.2%

b) Noise 3
7.0% 

c) Anxiety 20 46.5%

d) Climate 1 2.3%

8 ACTIVITY

a) Exercise 10 23.3%

b) Recreational 15 34.9%

c) Household 15 34.9%

9 NIGHT HOURS OF SLEEP

a) 4-5
7 16.3%

b) 5-6 12 27.9%

c) 6-7 16 37.2%

d)7-8 5 11.16%

10 HOURS OF SLEEP IN DAY TIME

a) 1-1.5 6 14.0%

b) 1.5
15 34.9%

c) 2-2.5 16 37.2%

d) 2.5-3 3 7.05

11 NIGHT TIME AWAKENING

a) Yes 22 51.2%

b) No 18 41.9%

12 HABIT

a) Alcohol 24 55.8%

b) Tobacco 16 37.2%

Cont... Table - 1: Shows the frequency and percentage distribution of demographic variables
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ANALYSIS AND INTERPRETATION OF PITTSBURG SLEEP QUALITY INDEX

   Table-2: Shows the analysis and interpretation of Pittsburgh sleep quality index

Sample No. Frequency Percent

1. 3 7.0

2. 1 2.3

3. 1 2.3

4. 2 4.7

5. 3 7.0

6. 2 4.7

7. 2 4.7

8. 2 4.7

9. 1 2.3

10. 1 2.3

11. 1 2.3

12. 1 2.3

Total 20 46.5

Discussion

The results of the present study showed that the 

sleep quality was significantly improved with lukewarm 
water footbath therapy among elderly. The result of this 

study describes that providing lukewarm water foot bath 

therapy has significantly improved the quality of sleep 
amongst the elderly who are having insomnia. Previous 

studies have shown relatively same results. 

The finding of the study was discussed with the 
objectives and hypothesis stated. The present study 

was undertaken to assess the effectiveness of lukewarm 

water footbath therapy on quality of sleep among elderly. 

A Pre experimental study conducted in Amritsar also 

reports that warm water foot bath therapy is effective 

which goes in parallel with the result of this study. In 

that study the patients were admitted inside the hospital 

as a result to which the study can be affected with many 

confounding factors but in this study the confounding 

factors are less as the samples are selected from the old 

age home. 

Limitations

1. The study is limited to selected citizen club of 

Nadiad.

2. The study is limited to elderly (Age 

between60-80).

3. The person those who are willing to participate 

in the study.

Conclusion

Result revealed that an average assessment of sleep 
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quality before lukewarm water footbath therapy was 

effective after lukewarm water footbath therapy. This 

indicates that the lukewarm water footbath therapy is 

significantly effective in improving the quality of sleep 
among elderly.
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Abstract

Aims and Objectives: To compare efficacy between Propofol Medium Chain Triglycerides-Long Chain 
Triglycerides and Propofol Long Chain Triglycerides with lidocaine pretreatment under venous occlusion 
on propofol induced pain.

Material and Methods: 50 patients of age 18 to 55 years of either gender of ASA I or II Grade were assigned 
to two groups of 25 each undergoing elective surgeries under general anaesthesia.Patients in  Group M 
received Propofol MCT-LCT 1% (without any pretreatment with Lidocaine) and Group L received Propofol 
LCT 1% with Lidocaine pretreatment under venous occlusion. Following propofol injection, patients were 
asked for any sensation of pain at injection site during propofol injection till patient was unconscious. It was 
graded as per 4 point verbal pain score, with 0 being No pain to 3 being severe pain.

 Anaesthesia was induced by a standard technique of intravenous induction. Endotracheal intubation was 
done after giving injection succinyl choline (2mg/kg) I V and was maintained on O2, N2O, Isoflurane 
and Atracurium. Monitoring of heartrate, blood pressure  and SPO2 were done during the surgery . After 
surgery, reversal of neuromuscular blockade was done and extubation was performed. After that patient was 
transferred to recovery room.

Result and Summary: Both the groups were comparable in term of demographics and ASA grading. It was 
observed that in the group L a significantly higher proportion (80%) of patients experienced pain while in 
the Group M only 44% patients experienced pain during propofol administration. (P value-0.0044- highly 
significant). We observed that the pain intensity score seen in group L was 0, 1, 2 and 3 in 20%, 48%, 20% 
and 12% of the patients , while in the group M was 0 and 1 in 56% and 44% of the patients, respectively and 
none of the patients had pain score of 2 and 3. A significantly higher proportion of patients in group M had 
pain intensity score of 0 (P value<0.01)which was statistically highly significant. Pre and post-operative 
vitals were comparable in both the groups.

Conclusion: The study concluded that Propofol MCT-LCT is better in view of less incidence and severity 
of pain on injection during induction of anaesthesia than Propofol LCT with lidocaine pretreatment under 
venous occlusion.

Keywords: MCT-LCT Propofol, LCT Propofol, Pain, Lidocaine pretreatment, Venous occlusion, General 
anesthesia.
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Introduction

Propofol is a phenolic derivative that is inert 

chemically and has anaesthetic properties. It is used 

for induction during general anaesthesia as it as 
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smooth and rapid recovery, making it favourable to the 

anaesthesiologists.

Propofol has its drawbacks, in that it causes 

considerable pain on injection with the incidence 

varying anywhere between 28% and 90% and the 

incidence is higher as compared to other IV anaesthetic 

agents as the pain on induction with thiopentone occurs 

with incidence of ~7%, and that with methohexitone 

is 12% to 64%.1 Gender does not influences injection 
pain seen with propofol. The factors influencing pain 
incidence are determined to be injection site, vein size, 

speed at which the drug is administered, aqueous phase 

concentration and temperature of propofol and the blood 

buffering effect. Apart from these factors, other factors 

impacting pain incidence is concomitantly  administered 

local anaesthetics. 

Since many decades now, various methods have 

been evaluated to reduce pain on injection with propofol. 

These methods are classified as: non-drug category, drug 
category and combination of both.

Non-drug techniques: Mechanical interventions 

methods like infusing the drug at different rates, occlusion 

of veins, different size of needle and different sites of 

injections, microfiltration, altering the temperature of 
the syringe material and changing the bacteriostatic in 

the formulation. However, the most effective technique 

was selecting antecubital vein instead of hand vein for 

administering drug. 2

Drug techniques: It consists of administering various 

drugs or drug combination such as antiemetics, local 

anaesthetics, sedative hypnotics etc along with propofol 

injection. Various trial have shown that lidocaine-

propofol admixture was successful in reducing pain on 

injection. 2

Combined drug and non-drug category: This 

involves combining non-drug and drug techniques. 

Studies have shown that pretreatment with lidocaine 

when combined with venous occlusion results in 

effective pain prevention from propofol injection. 2,3

The present study intends to compare the incidence 

and severity of pain on injection with  propofol MCT-

LCT against propofol LCT with lidocaine pretreatment 

under venous occlusion

Aim

To compare efficacy between stand alone Propofol 
Medium Chain Triglycerides-Long Chain Triglycerides 

and Propofol Long Chain Triglycerides with lidocaine 

pretreatment under venous occlusion on propofol 

induced pain.

Objectives

1. To find out incidence of propofol induced pain 
in both groups

2. To find out proportion of patients with propofol 
induced pain according to Severity in both groups

3. To compare hemodynamics in the form of heart 

rate and blood pressure in both groups

4. To observe side effects/complications if any

Materials and Methods

This observational study was conducted in 

Department of Anaesthesiology of Dhiraj hospital. 

After institutional ethical committee approval the 

study was conducted on 50 patients undergoing elective 

surgeries under general anesthesia.

Study site: Dhiraj Hospital, S.B.K.S.M.I.R.C, 

Piparia, Vadodara, Gujarat.

Study duration: This study was performed for a 

period of 18 months.

All the patients were explained clearly about the 

purpose and nature of the study in their own language. 

They were included in the study only after obtaining a 

written informed consent.

For each of the patient data on sociodemographic 

parameter, haemodynamic variables and levels of 

perceived pain upon intervention and associated factors 

if any was collected in predefined performa and analysed.

Sample size: Based on literature the incidence of 

pain on injecting propofol is 80% and assuming a 50% 

reduction in pain as clinically significant, a sample size 
of  n=25 per group was required to detect significant 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      221

difference in the level of pain achieved between the two 

groups with a power of 90% and a significance level 
of 5%. A value of P<0.05 was considered statistically 

significance

SAMPLE SIZE was calculated using formula  N= 
(N= (Zα/2 + Zβ)2*2*α2/d2

Where Zα/2  is the critical value of normal 

distribution at  a/2; Zβ is the critical value of normal 

distribution at β

Study Population:

Inclusion Criteria:

1. Patient willing to participate in the study.

2. Patient willing to sign informed consent.

3. All patients above 18 years and below 55 years 

of either gender

4. Patients undergoing elective surgeries under 

general anaesthesia.

5. Patients belonging to American Society of 

anesthesiologists physical status I and II. 

6. No known history of drug allergy, sensitivity or 

other form of reaction

Exclusion Criteria:

1. Patients not willing to participate in the study

2. Patients with known allergy, sensitivity or any 

other form of reaction to study drug.

3. Patients with ASA III or more.

4. Patients with anticipated difficult airway ( 
Mallampati grade 3 & 4) 

5. Patients with renal, hepatic, cardio vascular and 

respiratory disease.

6. Peripheral vascular disease.

7. Severe trauma and infection of the upper limb

8. Arteriovenous(AV) fistula in upper limb.

Patients fulfilling the above said inclusion criteria 

was subjected to the study.

PRE-OPERATIVE MANAGEMENT

Preoperative assessment-

Detailed pre-anaesthetic check-up and routine 

investigations of all the patients posted for elective 

surgery undergoing General anaesthesia was done a day 

prior to surgery to decide the fitness and eligibility of the 
patients to undergo the said study. 

All the patients were kept nil by mouth  minimal 10 

hours  preoperatively  before surgery.

Intra-operative Measures:

In operation theatre, a 20 gauge venous cannula was 

inserted into a vein on the dorsum of the patient’s non-

dominant hand. 

Multipara monitor attached and baseline reading 

in the form of Heart rate, Blood pressure and  oxygen 

saturation (SPO2), ECG  were recorded. 

All the patients were premedicated with Inj 

glycopyrrolate 0.004 mg/kg, Inj ondansetron 0.1mg/

kg intravenously in operation theatre prior to induction 

of anaesthesia. Patients were given drugs according to 

clinical indication.

Pre oxygenation were carried out with face mask of 

appropriate size for 5 min with 100% oxygen followed 

by induction of anaesthesia.

Induction of Anaesthesia:

Patients were divided to Group M and Group L.

In Group M received 3ml of bolus of 1% MCT-LCT 

propofol intravenously directly.

In Group L received pretreatment lidocaine 2 %(1 

mg/kg).After occlusion of 60 seconds 1%LCT Propofol 

3ml administered as bolus intravenously.

Study drug was administered over 3 secs @ 1cc/

sec to assess pain on injection site. Following of study 

drug administration, crystalloids were administered at 

maximal gravity flow. Remaining dose of Propofol was 
injected and patient was asked for any sensation of pain 
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at injection site during propofol injection till patient was 

unconscious. It was graded as per 4 point verbal pain 

score. Pain score were graded as follows:

0 – No pain.

1 – Mild pain (discomfort in the hand or arm which 

is acceptable to the patient)

2 – Moderate pain (discomfort in hand or arm which 

is unacceptable)

3 – Severe pain (grimace or limb withdrawal). 

Endotracheal intubation was done after giving 

injection succinylcholine (2mg/kg).Tube was connected 

to circuit,bilateral air entry was checked ,cuff was inflated 
and tube was fixed and controlled ventilation was started. 
Inj Midazolam 1 mg I V and Inj Paracetamol 10 mg/kg I 

V were given.General anaesthesia was maintained with 

Oxygen: Nitrous oxide(50:50),Isoflurane , loading dose 
of Inj Atracurium 0.5 mg/kg and maintenance doses of 

Inj Atracurium 0.1 mg/kg were given intravenously. 

Intraoperatively patients were monitored for pulse rate, 

blood pressure and SPO2 .

Heart rate ,blood pressure and SPO2  were noted at 

0, 1, 3, 5, 10 ,15,30,60 and 90 minutes after propofol 

bolus . At the end of surgery, neuromuscular blockade 

was reversed with inj. Neostigmine (0.05mg/kg) and 

inj. Glycopyrolate (0.008mg/kg) I.V after fulfillment of 
extubation criteria.

Trachea were extubated and patient shifted to 

recovery room.

· Change in heart rate of +/- 20 beats and 20% 

rise or fall in blood pressure from the baseline would be 

considered clinically significant in the study.

· Bradycardia was defined as pulse rate < 60/
minutes and was managed with intravenous (IV) atropine 

sulfate 0.6mg. 

· Hypotension was defined as fall of systolic 
BP>20% of base level and was treated with IV 

mephentermine 6mg. 

Postoperative:

Postoperatively, following were observed for all the 

patients: Pulse, blood pressure, SPO2, any complications 

such as nausea, vomiting, rigor, hypotension, 

bradycardia, respiratory depression, head ache, local 

pain at the injection site, thrombosis, phlebitis at 0,2 ,4 

and 6 hours postoperatively.

Observations And Results

A total of 50 patients with ASA grading Ⅰ or Ⅱ 

undergoing elective surgery under General anaesthesia 

were enrolled in the present study. They were divided 

into two groups. 25 patients in Group M and 25 patients 

in Group L. 

Group M: Patients received Propofol MCT-LCT 

1% (without any pretreatment with Lidocaine)

Group L: Patients received Propofol LCT 1% with 

Lidocaine pretreatment under venous occlusion. 

The demographic distribution in terms of age , 

weight, gender and ASA grading was comparable 

between two groups. (P value>0.05), statistically not 
significant. 
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Graph 1: Graph showing proportion of patients that experienced pain during propofol administration

In Group M 11 (44%) patients experienced pain while in Group L 20 patients (80%) experienced pain during 

propofol administration. It was observed that in the Group L a significantly higher proportion of patients experienced 
pain compared to Group M during propofol administration(P value<0.01), statistically highly significant. 

Graph 2: Graph showing Severity of Pain during propofol injection
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We observed that the pain intensity score seen in Group L was 0, 1, 2 and 3 in 20%, 48%, 20% and 12% of 

the patients, while in the group M was 0 and 1 in 56% and 44% of the cases, respectively and none of the patients 

had pain score of 2 and 3.A signifi cantly higher proportion of patients in group M had pain intensity score of 0 (P 
value<0.01), which was statistically highly signifi cant. 

Intraoperative Parameters

Graph 3: Graph showing mean pulse rate in both the groups at various time intervals

The mean pulse in both the groups was comparable at baseline and at various time intervals. (P value>0.05), 
statistically not signifi cant.

Graph 4: G raph showing mean systolic blood pressure in both the groups at various time intervals
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The mean syst olic blood pressure  in both the groups was comparable and there was no statistically signifi cant 
difference between the two groups. (P value>0.05) 

Graph 5: Graph showing mean diastolic blood pressure in both the groups at various time intervals

The mean diastolic blood pressure  in both the groups 

was comparable and there was no statistically signifi cant 
difference between the two groups. (P value>0.05) 

The mean oxygen saturation at various time intervals 

was comparable in both groups. There was no statistical 

difference observed in terms of oxygen saturation. (P 
value>0.05) 

Post-Operative Vitals

The vitals in both the groups were compared in 

the post-operative period, it was observed that mean 

pulse rate, mean systolic blood pressure, mean diastolic 

blood pressure and mean oxygen saturation (SPO2) 

was comparable between two groups. (P value>0.05), 
statistically not signifi cant. 

No complication was observed in Group M and 

Group L during intraoperative as well as postoperative 

period.

Discussion

Propofol, dubbed as “milk of anesthesia”, is used for 

induction of anaesthesia in millions of patients round the 

year because of its favorable properties. 

However ~60% patients experience pain on injection 

of propofol, and 20% experience severe or excruciating 

pain. The pain experienced is unpleasant to the patient.2

The pain that occurs following propofol injection 

can be immediate or delayed. Immediate pain may be 

due to direct irritant effect of the drug on the endothelium 

of veins. Delayed pain that occurs with a latency of 10 to 

20 seconds may be via the kinin cascade.4

Some patients even recall the pain caused by 

propofol as the most painful part of the perioperative 

period. Due to these several interventions have been 

carried out to alleviate the pain associated with propofol 

injection.

Hence we have compared Propofol LCT 1% with 

lidocaine pretreatment under venous occlusion and 

Propofol MCT-LCT in 50 patients aged between 18 and 

55 years, ASA ‐ or ‐ scheduled for elective surgeries 
under General anaesthesia.

In our study, experience of pain was statistically 
highly signifi cant in LCT group as compared to MCT-

LCT group.(p=0.0044)

The fi ndings were also observed in studies 
conducted by Rau J, et al5 (2001), Yamakage M, et 
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al6 (2005), Suzuki H, et al7 (2006), Sundarathiti P et 
al8 (2007) and Sarkar MS et al9 (2016) while Schaub 
et al10 (2004) and N Sethi et al11 (2009) observed more 

pain in MCT-LCT group compared to LCT group.

In our study, moderate to severe pain observed in 

group L while none of the patients had pain in group M. 

Similar results were also noted by  Rau J, et al5 
(2001), Yamakage M, et al6 (2005 ), Suzuki H et al7 
(2006) and Sundarathiti P et al8 (2007).

The cause of pain on injecting propofol is unknown 

and several mechanisms for explaining the same have 

been proposed. Some authors had postulated that pain 

might be due to unphysiological osmolality or pH of the 

formulations and the pain severity can be decreased with 

increasing osmolality, acidity and alkalinity. 2

Others had opined that the pain might had its 

origin in the neural elements within the venous walls, 

especially from the free afferent nerve endings that are 

present between media and intima. It was also suggested 

by some that degree of pain depends on the injected 

volume, injection rate, blood flow through vein and size 
of vein, this opinion comes from the fact that pain was 

reduced when propofol was injected into a large vein 

in the antecubital fossa and as a rapid bolus, since the 

drug was cleared rapidly from the vein and was taken to 

systemic circulation. 12

Some authors believed that the pain might be due to 

release of inflammatory mediators rather than it being 
a direct irritant effect of propofol. Propofol emulsion 

on coming into contact with vascular endothelium, it 

caused kininogen release that stimulated painful nerve 

endings resulted in delayed sensation of pain. However, 

immediate pain sensation might be due to direct effect. 1 

Propofol MCT-LCT has combination of medium 

chain triglycerides and long chain triglycerides, this 

change in the structural configuration, reduces the 
amount of free propofol in the emulsion thereby causing 

less pain on injection site than Propofol LCT.

The usage of lidocaine to avoid propofol injection 

pain is the most broadly learnt technique and is being 

generally used in clinical practice. It is used either 

before propofol injection with or without a tourniquet 

or added to the propofol emulsion as a premixture. The 

mechanism of pain relief is that lignocaine acts as a 

stabilizer in the kinin cascade. 13 

Venous occlusion by applying tourniquet is done 

to ensure that lidocaine gets enough time to blocking 

Aδ fibres, as these fibres are responsible for pain 
transmission in vessel walls.14

Conclusion

 It is concluded that Propofol MCT-LCT is better in 

view of less incidence and severity of pain on injection 

during induction of anaesthesia than Propofol LCT with 

lidocaine pretreatment under venous occlusion.

Conflinct of Interest: Nil

Source of Fund: Self
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Abstract

Round cell tumors from time indefinite have been affecting mankind, not only by their dangerous and life 
threatening nature but also by their vast variety. Number of tumors share similar histology, composed of 
relatively uniform primitive Small Round Blue Cells. They also share many demographic, radiographic 
and clinical similarities, which often lead to misinterpretation and wrong diagnosis. These tumors, although 
sharing similar looks which is quite confusing, come from different origin, in different sizes, colors, site of 
action & most importantly nature. A few are aggressive and others are latent and benign. In some cases the 
etiology is known, however on the other hand a large number of these tumors have an idiopathic etiology. 
Whatever the lesion or however the appearance clinically, histopatholgically or cytologically, these round cell 
tumors, continue to fascinate and confuse us & lack of a proper classification adds to the misinterpretation. 
This review article is thus an attempt to go through this vast variety of tumor thoroughly along with an 
attempt to provide a proper classification for the tumor itself. 
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Introduction 

The term small round cells associates to lesions 

having dominant small cell population with basophilic 

nuclei and little or complete absence of cytoplasm. 

The large round cell tumors are those which consists 

relatively larger cells than typical small round cell 

tumors. Such round cell tumors present a distinct 

histological pattern along with immunohistochemical 

and electron microscopic characters, thus helping with 

differential diagnosis.1

Thus an attempt was made at classifying these 

tumors based on various factors : - 

Classification:

I) According to ROUND CELL PATTERN

A. Diffuse round cell pattern

1. Ewing`s sarcoma

2. Primitive neuroectodermal tumor

3. Merkel cell carcinoma

4. Embryonal rhabdmyosarcoma

5. Small cell neuroendochrine carcinoma

6. Lymphoma

7. Leukemic infiltrate 

B. Septate or lobulated round cell pattern 

Small round cells are divided by fibrous/
fibrovascular septate

1. Ewing`s sarcoma

DOI Number: 10.37506/ijfmt.v15i3.15310
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2. Alveolar Rhabdomysarcoma (ARMS) 

C. Alveolar/ Pseudoalveolar round cell pattern

Focally placed, with poorly cohesive round cell 

population in pseudo alveolar appearance.

1. ARMS

2. Primitive neuroectodermal tumor (PNET) 

D. Round cell pattern with Rosettes

`Rosette’ pattern means flower like arrangement. 
In this pattern a central area is surrounded by radially 

arranged cells from all the sides.

1. True - Flexner’s(Flexner- Winterstein, true 

rosettes)-They are composed of tumor cellssurrounding 

a lumen of cytoplasmic extensions. Eg. Retinoblastoma

2. Pseudorosettes - 

a. Homer Wright rosette- The center has abundant 

fibrillarmaterial

eg .Olfactory neuroblastoma, medulloblastoma, 

pinealoblastoma, PNET

b. Perivascular pseudorosette

c. Pineocytomatous/neurocytic pseudorosettes

d. Ependymal rosettes (ependymoma) 

E. Round cell pattern with 
hemangiopericytomatous vascular pattern

1. Poorly differentiated synovial sarcoma

2. Mesenchymal chondrosarcoma 

F. Round cell pattern with other components

1. Pseudo glands- Poorly differentiated synovial 

sarcoma

2. Cartilage- Mesenchymal chondrosarcoma

3. PNET/Extraskeletal Ewing’s sarcoma(ES) 

II) According to size of round cell – 

A. Small round cell - Squamous cell carcinoma 

(NUT), Small cell carcinoma, PNET, Ewing’s 

sarcoma, melanoma, ARMS, langerhans cell disease, 

Non Hodgkin’s lymphoma, adenocarcinoma, 

neuroendocrine carcinoma, merkel cell carcinoma, 

NBL, nephroblastoma/wilm’s tumor, hepatoblastoma, 

retinoblastoma, desmoplastic small round cell tumor.2 

B. Large round cell -Melanoma, Undifferentiated 

carcinomas, mesothelioma, large round cell sarcomas 

(epitheloid sarcoma, malignant peripheral nerve sheath 

tumor, atypical cellular neurothekeoma), large round 

cell lymphomas (large cell diffuse B-cell lymphoma, 

classical Hodgkin’s lymphoma).3 

III) According to the origin - 

v Neurogenic origin:

1. Ewing’s sarcoma/ PNET

2. Neuroblastoma

3. Retinoblastoma

4. Medulloblastoma

5. Merkel Cell Tumor

6. Paragangliomas

7. Small Cell Tumor of Lung 

v Mesenchymal origin:

1. Myogenic differentiation - Embryonal 

Rhabdomyosarcoma, Alveolar Rhabdomyosarcoma 

2. Osteoid differentiation:Small Cell 

Osteosarcoma 

3. Chondroid differentiation:Mesenchymal 

chondrosarcoma 

4. Adipose tissue like differentiation:Myxoid/ 

Round Cell Liposarcoma 

5. Malignant Soft Tissue Tumors of Uncertain 

Type:Desmoplastic Small Round Cell Tumor, Poorly 

Differentiated Synovial Sarcoma 

v Hematolymphoid Origin: 

ü Lymphoma/ ‘Reticulum Cell Sarcoma’
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According to a study conducted in 2016, Non- 

Hodgkins Lymphoma, Neuroblastoma, Ewing/PNET 

and Rhabdomyosarcoma were the most frequent Round 

cell tumors. It was also confirmed that Neuroblastoma, 
Retinoblastoma, Wilms Tumor, Hepatoblastoma 

have presentations in early childhood while 

Rhabdomyosarcoma are seen throughout childhood.4

Following the above study only the most common 

round cell tumors along with a few important ones are 

discussed in detail below. 

EWING’S SARCOMA & PNET

ES & PNET, are opposite ends of spectrum of 

primitive neural tumors. They share a variety of clinical, 

morphological, cytologic differentiation and are one of 

the commonest tumors of childhood and occur in bone 

and within soft tissues.5

ES is a primary malignant tumor of bone, composed 

primarily of small undifferentiated round cells of 

uncertain histogenesis and can also occur within soft 

tissue (extraosseous ES) whereas PNET is a soft tissue 

tumor.6,7 Data obtained from recent studies show that in 

most cases of ES, features aresimilarto neuroectodermal 

origin.8

PNETs, despite their name, are slightly less primitive 

than ES and show features of neural differentiation.

PNET is a small round cell malignancy of primitive, 

neuroectodermal tissue or pluripotential, migratory 

neural crest cells that arises from the soft tissue or bone, 

commonly affecting older children and adults.8 

Table 1: Features include9 :- 

Ewing’s sarcoma9 PNET9

Histopathology - 

1. Uniform round cells

2. Fine chromatin

3. Pin point nucleoli

4. Abundant glycogen

5. Rosettes absent 

IHC

1. Shows positivity to NSE, AE1/AE3 (epitheloid pattern) 

 

2. Positive to CD99 (90%), Vimentin, Neuron specific enolase 
Special Stains: 

Abundant intracellular glycogen - PAS positive (More 

intense than PNET)

Histopathology -

1. Irregular cells

2. Coarse chromatin

3. Prominent nucleoli 

4. Scanty glycogen 

5. HW rosettes & Sometimes FW rosettes 

IHC

1. Shows positivity to Neural markers- Neuron specific 
enolase, S-100, synaptophysin, chromogranin. The positivity 

to atleast two neural markers is required to give a diagnosis 

of PNET. 

2. Positivity to CD99 (90%), Vimentin, Neuron specific 
enolase. 

Special Stains: 

Abundant intracellular glycogen - PAS positive

Merkel Cell Carcinoma

It is a malignancy of cutaneous region and 

neuroendocrine origin. Local recurrence and distant 

metastasis is commonly seen.

Merkel cells which are the cells of origin, are clear 

cells seen in basal & suprabasal layer of oral mocosa 

& epidermis. They have close association to peripheral 

nerve ending & function as sensory touch receptors. They 

consists of neuroendocrine granules in the cytoplasm.10

It is caused due to UV radiation, long term 

immunosuppression and Merkel cell polyomavirus 

(MCPyV). MCPyV is the only polyomavirus associated 

with human cancer. Typically, healthy individuals are 
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not affected, however catastrophic diseases can occur in 

immunocompromised hosts. This mainly happens due to 

MCPyV genome getting integrated within the precursors 

of MCC. Virus-positive MCC often occur with specific 
mutations in tumor suppressing genes and tumor 

oncogenes.This combination of an innocuous virus with 

exceedingly rare integration pattern may account for 

rarity of MCC. Although the exact percentage of MCC 

tumors containing MCPyV is not known, there is an 

estimate of about 80% cases by several reports.11 

Studies have shown that MCPyV does not play a 

major role, but immunosuppression as well as the use of 

tobacco and alcohol increases the risk.12

Head & neck and extremities are common sites of 

occurrence. Intraorally lip is common site followed by 

floor of mouth, buccal mucosa, tongue& hard palate. 
Clinically it appears as plaque like advanced lesion with 

ulcer, haemorrhage and rapid growth.

Histologically MCC are divided into three types: 

Trabecular, intermediate and small cell.13Cells in the 

trabecular type are arranged compactly in a trabeculae, 

showing abundant cytoplasm with few mitoses. It 

has the best prognosis and is infrequent. On the other 

hand solid and diffuse growth pattern, less abundant 

cytoplasm, frequent mitoses and focal necrosis is noted 

in intermediate type. It is the most frequent and clinically 

aggressive subtype. Whereas, small cell type presents 

itself in clusters and solid sheets of cells. Clinically it is 

equally aggressive to intermediate type.10 

RHABDOMYOSARCOMA [RMS]

It is a malignant neoplasm of skeletal muscle origin 

but can also arise in tissues where striated muscles are 

not normally found like urinary bladder. It is the most 

common soft tissue sarcoma in children, accounting 

for 4.5% of childhood cancers14and is the third most 

common neoplasm after neuroblastoma and wilm’s 

tumor among extra cranial solid tumors of children. It 

can occur anywhere but most common site is head & 

neck followed by genitourinary tract. Males are more 

commonly affected than females with a ratio of 1.3-1.4: 

1.15,16 As there was no overall agreement on the standard 

classification given by Horn & Enterline in 1958, an 
international classification system for childhood RMS, 

Rhabdomyosarcoma was proposed. 17,18

International Classification system for childhood 
Rhabdomyosarcoma18

A) Superior Prognosis

i. Botryoid

ii. Spindle cell

B) Intermediate Prognosis

i. Embryonal

C) Poor Prognosis

i. Alveolar

ii. Undifferentiated Sarcomas

D) Subtypes whose prognosis is not presently 

evaluable

i. RMS with Rhabdoid features 

The latest WHO classification for myogenic tumors, 
published in 2013, created the SCRMS and SRMS as a 

new specialized subgroup based primarily on experience 

with adult tumors.19 

Benign - 

  Rhabdomyoma, adult type

  Rhabdomyoma, fetal type

  Rhabdomyoma, genital type

Malignant - 

  Embryonal Rhabdomyosarcoma

  Alveolar Rhabdomyosarcoma

  Pleomorphic Rhabdomyosarcoma

  Spindle cell/Sclerosing 

Rhabdomyosarcoma

Embryonal rhabdomysarcoma [ERMS]

Approximately 60% of all newly diagnosed RMS 

are of embryonal type, and usually happen in younger 

children20.The incidence is highest in children between 
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1-4 years. The most commonsiteis orbit. In oral cavity, 

tongue followed by soft palate, hard palate and buccal 

mucosa are commonly affected. 21

Alveolar rhabdomyosarcoma [ARMS]

It constitutes roughly around 20 to 30% of all RMS 

tumors, mainly affecting olders and has worse prognosis 

than other types.It commonly affects head and neck, 

urogenital tracts, torso and extremities of both males and 

females. ARMS is an aggressive subtype with a higher 

rate of metastasis. It is derived from the precursor cells 

present within the muscles. Multiple events of genetic 

recombination act together developing the fusion 

protein, which then finally leads to dysregulation of 
transcription, thus acting as an oncogene. 22

PAX3-FOXO1 (Positive in~60% cases),PAX7-

FOXO1(positive in 20%) are the two main fusion 

proteins that can be associated with ARMS and 20%are 

fusion negative ARMS cases.23 

Histopathology (ERMS vs ARMS) - ERMS looks 

similar to embryonic muscle & comprises of round or 

spindle shaped cells, whereas ARMS presents a distinct 

alveolar architecture. Small round undifferentiated cell 

aggregates are separated by dense hyalinized fibrous 
septa. Despite of high muscle differentiation marker in 

ARMS, there is lack of mature muscle characteristics. 

This alveolar structure is absent in some solid ARMS 

variants and histological features overlapping ERMS 

might be seen. Recently introduced cytogenic & 

molecular screening has improved the diagnosis.24

According to a study conducted in 2017, PTAH 

stain was not having any added value to confirm the 
diagnosis of RMS, thus makingthe use of IHC a useful 

and important step as confirmation test for all cases 
suspected to be RMS.25

Thus only IHC was discussed further on in the 

article. However, other special stains that could be 

used in this case are Iron haematoxylin, Masson 

Trichrome(Rhabdomyoblasts). 

Pleomorphic Rhabdomyosarcoma [PRMS] 
-Mainly affects older patients. A 19 year long extensive 

study revealed that clinically, PRMSpredominantly arises 

in the extremities of adult males and is very aggressive. 

Age range was between 28.4 - 92.8 years with 71.5 years 

to be median age. The median survival ratein patients 

with localized (n=32, 71.1%) and metastatic disease 
(n=13, 28.9%) was 12.8 months. 26

Histopathologically, PRMS is composed of large, 

heterogeneous, polygonal pleomorphic rhabdomyoblasts 

with abundant eosinophilic cytoplasm. These large 

rhabdomyoblasts are often found as clusters, plates, 

or scattered individual cells. Predominating cells are 

atypical showing vesicular nuclei with prominent 

nucleoli. Shape of the rhabdomyoblasts vary from round 

to spindled. Three morphological variants of PRMS 

have been proposed and should be positive with atleast 

one specific skeletal muscle marker in addition to other 
muscle markers.27

Type I or “classic PRMS”

Type II, also termed “round cell PRMS”

Type III, or spindle cell PRMS 

Botryoid Rhabdomyosarcoma - It is a subtype of 

embryonal RMS. An aggressive malignancy arising from 

embryonal rhabdomyoblasts.17 It can arise anywhere in 

the body from muscle tissue, but specifically in Botryoid 
form. It tends to hollow organs with a mucosal lining 

such as the bladder, uterus and vagina. Female infants 

and young children are commonly affected.It is mainly 

asymptomatic with urination & vaginal symptoms. Gross 

characteristic appearance are only present in sarcoma 

botryoides and they present themselves as a polypoidal 

mass. Mainly affecting the genital and urinary tract, this 

is a macroscopic morphological feature of the embryonal 

type.28

NEUROBLASTOMA [NBL]

Neuroblastomas are rare and affect 1 in 8000 live 

births & represent 6-10% of all childhood tumors.29They 

are commonest extracranial solid tumors of childhood 

with neoplastic expansion of neural crest cells in 

developing sympathetic nervous system. They most 

frequently arise from adrenal gland. Prognosis varies 

widely from regressing on its own to wide metastases 

and resistance to treatment leading to mortality. It can 
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be sporadic or nonfamilial in origin30 and constitutes 5% 

of malignancies of sinonasal tract. Adults are commonly 

affected with age ranging between 5th - 6th decade and 

a smaller peak in 2nd decade of life. Nasal obstruction, 

epistaxis, anosmia are most common symptoms. 

Histopathological examination reveals NBL 

comprised primarily of immature neuroblasts, which are 

small, undifferentiated and round shaped sympathetic 

cells with little cytoplasm, dark nuclei & small 

indistinct nucleoli. Seldom, clusters of cells, termed as 

Homer-Wright rosettes are formed which are typical 

characteristic of NBL.31 

Wilm’s tumor

Nephroblastoma or Wilms’ tumor is an embryonic 

tumor derived from primitive renal epithelial and 

mesenchymalcomponents.32 It is common among 

children with renal cancer and accounts for 6% of all 

malignancies.33 Although the causes are unknown, it 

is believed that they occur due to genetic alterations 

dealing with normal embryological development of the 

genitourinary tract. It is also most common abdominal 

cancer and fourth most common pediatric cancer 

overall. Typically presenting between 3 to 5 years, or 

90% occurring in less than six years of age34. There is a 

slight female predilection. 35

Wilm’s tumor is also associated with syndromes like 

WAGR syndrome (50% chance of developing Wilm’s 

tumor), Denys-Drash syndrome/ Drash syndrome(90% 

chances), Beckwith-Wiedemann syndrome (5-10% 

chances).34 Association with several other syndromes 

can be found, but the ones stated here are most common. 

Common symptoms include abdominal pain, 

hematuria, urinary tract infections, hypertension or 

hypotension, fever, anemia. Sometimes lung metastases 

presenting with dyspnea or tachypnea may be seen.34

Histopathologically it can be divided into 

“favourable” (90% cases) and “unfavourable” histologies. 

“Favorable” histology commonly has a better prognosis.  

It shows a triphasic pattern of blastema, epithelial, and 

stromal tissues. Blastema is most malignant component 

comprising of bundles of small, round blue cells with 

high mitotic activity and overlapping nuclei.Tumors 

with “unfavorable” histology demonstrate higher 

degrees of anaplasia with association to poor prognosis 

and survival.34 

MESENCHYMAL CHONDROSARCOMA 
[MC]

It accounts for 2–10% of all chondrosarcomas.

This histological subtype occurs in both osseous and 

extraosseous tissues.36Extraaxial MC is an aggressive 

neoplasm with poor prognosis.37

Bishop et al in their 24 year long study concluded 

it is a rare malignant cartilaginous tumor composed of 

two components, sheets of primitive mesenchymal cells 

& interspersed islands of well differentiated hyaline 

cartilage38. Females are more affected than males with 

median age of 14.5 years and a range of 1.2 - 19.7 years. 

Orbit is most commonly affected in head & neck region. 

Other sites are maxillary sinus, soft tissue of face & 

neck, chest wall, intra abdominal and lumbar para spinal 

areas. Metastases was also noted to lung parenchyma.

Pain, swelling, proptosis were common symptoms. 

Radiographs showed soft tissue mass with calcified 
areas, followed by bony destruction of primary structures 

with variable patterns of postcontrast enhancement.38 

Histological examination characterizes MC by a biphasic 

pattern, composed mainly of undifferentiated small 

round cells blended with islands of well-differentiated 

hyaline cartilage. Hemangiopericytoma-like pattern is a 

common finding.39,40 

SYNOVIAL SARCOMA (POORLY 
DIFFERENTIATED)

Synovial sarcoma is a rare soft tissue tumor 

commonly involving the extremities of young adults.

Poorly differentiated formhas a poor prognosis 

which is negatively affected by histology, advanced 

age and increased size. Theymake up for only 20%-

36% of synovial sarcomas. They are rarely seen in older 

individuals with only 10% seen above 60.Although it is 

very uncommon in the joint cavities and in areas of clear 

association without synovial structures, it is a clinically 

and morphologically well-defined entity. It occurs 
primarily in close association with tendon sheaths & 

joint capsules.Hypopharynx, postpharyngeal region and 
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parapharyngeal space in head & neck region followed 

by mandible are commonly affected sites. Male are more 

commonly affected.41 Histopathologically sheets of 

neoplastic cells with nuclear pleomorphism, increased 

mitotic rate along with interspersed atypical forms, zones 

of necrosis, and negative margins were observed.41

SMALL CELL NEUROENDOCRINE 
CARCINOMA

It is a high grade neuroendocrine neoplasm 

resembling anaplasticsmall cell carcinoma of other 

organs/lung. They arise from multipotent stem cells42.

Patients between 3rd-5th decade are affected43. They are 

most frequently found in lungs with about 4% cases in 

extrapulmonary sites. Parotid, minor salivary glands, 

larynx, sinonasal region, hard palate, maxillary sinus are 

the areas getting affected. Symptoms include hematuria, 

back pain or abdominal pain44. It is very aggressive 

withmedian survival between 8 - 20 months45.

Radiographic features show medullary location and 

lack of central necrosis in a large tumor46. Often local 

or distant metastases is seen.Histopathology revealed 

fibrocollagenous tissue invaded by small round cells 
having hyperchromatic nuclei and scanty cytoplasm. 

Focally, rosettoid arrangement of cells were noted.47

SINONASAL UNDIFFERENTIATED 

CARCINOMA [SNUC]

It is a rare, poorly differentiated and 

aggressivemalignancy of the nasal cavity and paranasal 

sinuses.48 It appears to be undifferentiated neoplasm 

with varying degrees of neuroendocrine differentiation.

It’s pathogenesis includes EBV & loss of retinoblastoma 

tumor suppressor gene function. Both young and older 

patients are affected. A case report showed 60 year old 

smoker with one or more symptoms like facial pain, nasal 

obstruction, proptosis, epistaxis, periorbital swelling 

with cranial nerve involvement. Radiographic features 

showed aggressive opaque mass involving the skull base 

which may extend into the orbits or brain. Rapid growth, 

poor prognosis, regional recurrence & distant metastases 

were noted 49.

Histopathologically, nests, trabeculae, ribbons 

& sheets of medium sized polygonal cells often with 

an organoid appearance are seen. Pleomorphic & 

hyperchromatic round to oval nuclei are seen. The 

chromatin varies from diffuse to coarsely granular & 

the nucleoli is typically large. Individual cell necrosis 

& central necrosis of cell nests,with increased mitotic 

activity is present. Occasional severe dysplasia or 

carcinoma insitu of surface epithelium is seen. Invasion 

of lymphovascular and perineural areas are common.50 

LYMPHOMAS

According to studies performed in 2013 & 2019, it 

was found that non-hodgkins lymphoma is one of the 

most common round cell tumors, comprising of about 

15% cases.51,52

5% of Head and neck malignanciesare NHL / 

extranodal natural killer / (NK) T-cell lymphomas and 

have a variety of manifestations. This occurs because 

of immunosuppressioncaused by T-cell function, loss 

of control of latent EBV infection and chronic antigen 

stimulation.53

Histological pattern seen in non-hodgkin’s 

lymphoma can either be nodular or diffuse. In the 

nodular pattern, neoplastic cells collect in large clusters. 

The diffuse pattern is characterized by a monotonous 

distribution of cells, without nodularity or germinal 

center formation and complete destruction of the lymph 

node structure.6 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      235

TABLE 2: OTHER ROUND CELL TUMORS INCLUDE: 

 NUT carcinoma (Squamous cell 

carcinoma)54

NUTM1 gene rearrangement- 

shows abrupt evidence of squamous 

differentiation. 

Abrupt keratinization present. 

 

Histopathology - 

l	 Undifferentiated small round blue 

cells. 

l	 Areas of necrosis.

l	 Areas of abrupt squamous 

differentiation. 

Mucosal melanoma54 

Variable Morphologies present within 

a single tumor. 

 

 

 

Histopathology -

Cells range from undifferentiated to 

epitheloid, spindled, plasmacytoid and 

rhabdoid in same tumor. 

Small cellosteosarcoma 54 

Malignant tumor whose cells produce 

bone.

M=F
Generally spontaneous, but post 

radiation and pagets d/s act as etiologic 

agents. 

Histopathology - 

l	 Neoplastic cells are anaplastic 

and pleomorphic polygonal to 

epitheloid cells set within the 

bony matrix.

l	 Bone remodeling and destruction 

at periphery of tumor. 

l	 Immature lace like osteoid to 

more sclerotic & mineralized 

bone.

TABLE 3: Immunohistochemistry 

Merkel Cell Carcinoma12 Positive -CK20, Chromogranin A, Synaptophysin, NSE, CD56

Rhabdomyosarcoma55 Positive -Desmin (solid variant of ARMS), Myoglobin (Specific), Myogenin 
(Sensitive & Specific), MyoD1, Vimentin

Neuroblastoma56 Positive- Ki67 (High in embryonal cells), Synaptophysin/GFAP (neural 
markers), Neurofilament protein, NB84 

Wilm’s tumor/Nephroblastoma57,58,59 Positive -(Most sensitive-90% cases, CD56,CD57, CK22,CK18, CK8, EMA, 
SMA, Actin, Dermin, PAX8, Cyclin D1, Vimentin, BCL2, CD34.

Mesenchymal Chondrosarcoma60,61,62 Positive -Vimentin & CD99(+ undifferentiated cells), S100 (+ cartilaginous 
component), Sox9 (nuclear positivity)

Synovial Carcinoma (Poorly 
differentiated)63

Positive - CD99 (91% cases), CD56 (100%), Calretinin (56-71%), TLE1 (80-
90% cases, specific & sensitive), CK (90%), EMA, BCL2, NY-ESO-1, SYT 

(87% - strong nuclear staining) 

Small cell Neuroendocrine carcinoma64 Positive - NSE (62%), CD56 (76%), Synaptophysin (95%), Chromogranin A 
(62%), p53, BCL2, S100

Sinonasal undifferentiated carcinoma65 Positive - Pancytokeratin (AE1/AE3), CK7, CK8, CK19, p63, epithelial 
membrane antigen, NSE

Non Hodgkin’s lymphoma54 CD45RB, cytoplasmic CD3, cytotoxic markers, CD56.

Multiple Myeloma66 CD138, CD38, MUM1, EMA, CD56, Cyclin D1
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Conclusion

Being one of the most confusing and least explained, 

round cell tumors will continue to fascinate us for a 

long time. This review article was a mere step towards 

explaining and clearing out the thin line between these 

tumors. Use of immunohistochemistry, FNAC, reverse 

transcriptase PCR is crucial for early differentiation and 

diagnosis of this group of tumors, which can further 

help in accurate treatment procedures. However, further 

studies and reviews are needed to completely understand 

the mechanism of action and etiology of these tumors. 

Only then can we eradicate the misdiagnosis which often 

comes in handy with these round cell tumors. 
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Abstract

Mucormycosis is considered to be a rare notorious fungal infection mainly affecting diabetics with or without 
ketoacidosis & immunocompromised patients, with high mortality rate. Occurrence of Mucormycosis as an 
implication of Covid-19 has not yet been reported. We present a case of aggressive mucormycosis in a Post 
covid-19 type-2 diabetic patient and aim to illustrate the possible Covid-19 effects on body and a dire need 
for early diagnosis.
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Introduction

Mucormycosis is a rare angioinvasive, acute 

opportunistic, progressive condition caused by 

saprophytic fungus. This lethal form of fungal infection, 

involves nose & paranasal sinuses. It is most commonly 

seen affecting immunocompromised patients who are 

on steroidal or cytotoxic therapy and is life threatening 

to patients with uncontrolled diabetes. Underlying 

malignancy, renal failure, malnutrition can act as 

predisposing factors. 

On the other hand Covid-19, which is caused 

by Severe acute Respiratory syndrome corona virus 

2(SARS-COV-2) turned out to be highly contagious 

infection with an increased mortality and economic 

morbidity worldwide. It has primary symptoms of fever, 

cough & fatigue leading to pneumonia and even multi 

organ failure.1

Even though maxilla is richly vascular which 

rarely lets it getting necrosed, bacterial infections like 

osteomyelitis, viral and even fungal infections like 

aspergillosis, mucormycosisetc can still affect/cause 

(necrosis) it.2,3

Despite of this mucormycosis on palate is considered 

a rare and late possibility.4

Smoking has previously been linked to 

mucormycosis occurring in mandible as an initiator to 

the infection.5 But relationship between COVID-19 and 

mucormycosis has not been thoroughly explored to date.

The present case report is of mucormycosis 

presenting as a chronic ulcer on palate in a COVID-19 

recovered diabetic patient. The aim of this report is to 

alert the clinicians to be aware of mucormycosis as one 

of the common side effect of COVID-19 infection. 

Case Report 

A 65-year -old male diabetic patient was presented 

to the outpatient department with chief complaint of an 

ulcerative growth in hard palate from past 20-25 days 

with no pain. Patient also complained of headache and 

vomiting from last 4 days. 

Past medical history revealed that the patient was a 

known case of hypertension, type II diabetes mellitus and 
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was on medication. On general physical examination, 

the patient was found to be moderately built and poorly 

nourished with abnormal gait. His Random blood sugar 

(RBS) was reported to be 320 mg/dl. His blood pressure 

was 190/90 mm of Hg, pulse rate was 96 beats/min. 

Patient was also reported to be a survivor of Covid-19, 

2 months back.

On Intraoral examination, a necrotic ulcerative 

lesion was noticed in the centre of the hard palate, 

measuring approximately 3x2cm in diameter. It was 

covered in blackish gray slough with everted borders, 

had a smooth surface and showed no sign of bleeding on 

inspection (Image 1). There was no pain and the ulcer 

was attached to the underlying bone. It was extending 

from palatal rougae to posterior aspect of hard palate. 

No lymph nodes were palpable. A provisional diagnosis 

of osteomyelitis was made. The differential diagnosis 

of fungal infection and squamous cell carcinoma was 

given.

The lesion was excised. Soft tissue specimen 

obtained was brown in color, measuring around 2 x 1.5 

cm in diameter, soft to firm in consistency with irregular 
surface. After subjecting to routine processing, H & E 

stained tissue under microscopic examination revealed 

the presence of numerous large, branching (at 90 degree) 

of non septate hyphae in the background of hyalinzed 

connective tissue stroma. Few area showed the presence 

of neural bundles. Dense chronic inflammatory cell 
infiltrate mainly composed of lymphocytes and plasma 
cells were present at the periphery which confirmed the 
diagnosis of mucormycosis. (Image 2)

After the procedure, patient was provided with an 

obturator for the oro-nasal fistula and is being followed 
up.

 

Image 1: Ulcerative necrosed lesion
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Image 2 : H & E stained section showing large, non septate fungal hyphae branched at 90 degree (A)10x (B) 
20x

Discussion

Alternately coined as zygormycosis, this rare but 

rather notorious mucormycosis is well known for being 

fatal, especially in immunocompromised or diabetic 

patients. It is an aerobic fungi of saprophytic origin 

commonly found in bread molds or decaying vegetation. 

They most commonly colonize the oral, nasal, pharyngeal 

mucosa and paranasal sinuses.6

Predisposing factors playing a role are leukemia, 

diabetes(patients with or without ketoacidosis), organ 

transplant, AIDS & renal failure7,prolonged and severe 

neutropenia, iron overload, major trauma, prolonged 

use of corticosteroids, illicit intravenous drug use, 

neonatal prematurity and malnourishment can also lead 

to mucormycosis.8

Occurrence of infections and even death due to 

invasive fungal infections, is found to be greater in 

patients who have iron overload. In fact decreased 

posttransplantation survival is directly related to hepatic 

iron overload.9 Researchers have found iron to be as 

important a nutrient to fungi as humans. Growth of 

wide range of fungi in body fl uids, cells and tissues is 
stimulated by excess iron.10

It was also found that iron free environment is 

essential for proper innate and acquired immune 

response. Any excess of iron (iron overload) would lead 

to direct damage to our natural defense system and an 

increase in fungal virulence.11

Diabetic patients have impaired defense mechanism 

along with increased level of iron in tissues.12,13 This can 

be co-related with our present case where the patient was 

diabetic & poorly nourished.

Swaminathan et al in 2007 suggested that iron plays 

a pathogenic role in diabetes and its complications such 

as microangiopathy and atherosclerosis.14Aregbesola A. 

et al in 2016 explained the excessive iron stored in body 

can play an important role in causing type 2 diabetes. 

They also concluded that the strength and direction of the 

association between body iron and glucose metabolism 

is strongest among subjects in prediabetes state.15A high 

90 day mortality range of 20-58%, makes mucormycosis 

a life threatening infection. Less traditionally it has also 

been found to be associated with critical illness, major 

surgery and pneumonia. 16

On the fl ip side Covid-19, caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 

which appeared for the fi rst time in Wuhan, China, 
came out to be a highly contagious newly recognized 

infection. With human to human transmission it had a 

worldwide impact. Initial symptoms of fever, cough and 

fatigue that quickly progress to severe respiratory illness 

& pneumonia were noted. 17

Several patients were observed with atypical 

manifestations such as conjunctivitis, asymptomatic 

infections at the onset of the illness and even sudden 

irreversible hearing loss post Covid-19 recovery.18,19



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      243

A sudden spike in reports of incidence of 

mucormycosis in Covid-19 patients throughout 

India raised an alarm. Experts warned that Covid-19 

patients were the most vulnerable ones facing the risk 

of contracting the infection. Despite very low number 

of reported cases, it is quite significant to consider the 
possibility of a relationship between Covid-19 and 

mucormycosis. 

In a recent study it was discovered that the SARS-

CoV-2 virus damages the endothelial cells in lungs, 

heart, kidneys, liver and intestine of Covid-19 patients, 

thus damaging the blood vessels. These endothelial 

cells have an influence upon immune response. It was 
concluded that may be Covid-19 is a respiratory illness 

only to start with, but is actually a vascular illness that 

kills people through it’s involvement of the vasculature.20

Teeth have an intimate connection with the rest of 

body. It has been suspected that the sudden spike in the 

cases of dental deterioration in Covid-19 patients could 

ultimately be related to problem with blood flow, which 
can form clots. Oral cavity gets vandalized when it’s 

devoid of blood flow. Gums are extremely vascularized 
and pulp of teeth consists of blood vessels with nerves. 

The reported self exfoliation of teeth in the Post Covid-19 

recovered case with no bleeding suggested that blood 

flow was obstructed. This can be due to vascular damage 
caused by Covid-19 on the body which persists even 

after the patient has recovered.21

It was also found that Angiotensin converting 

enzyme 2 (ACE2) receptors which are richly present 

in lungs are also found in abundance on the epithelial 

cells of oral mucosa, not only facilitate the virus entry 

but even affects the pathophysiological process of virus 

induced acute lung injury (ALI), as well as other organ 

damage.22,23

It is thus suggested that apparently there is a 

biological pathway by which Covid-19 virus can directly 

affect mouth. The presence of ACE2 receptors in oral 

cavity can provide a good habitat for Covid-19 virus to 

encamp and replicate. 

Conclusion

Till date, very few cases have been found in the 

literature. So, we assume ours as one of the first reported 
cases. With widespread presence of the virus, dangerous 

effects of mucormycosis, and growing dental problems 

in covid-19 recovered cases, it is pertinent to investigate 

this further. Given the mortality rate of both Covid-19 

and mucormycosis we must pay heed to diagnose this 

fungal infection at initial stage. It is suggested that 

Post Covid-19 patients are enquired about having any 

dental problems and any patient with symptoms must be 

treated on urgent basis. As being noticed, Covid-19 is 

turning out to be a thousand piece puzzle, and now we 

as dentists need to be vigilant more than ever to identify 

the pieces of this puzzle. 
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Abstract

Sexual violence is one of the most heinous crimes against women. Sexual assault is a violation of the dignity 
of a person. The present prospective descriptive study was conducted in the department of Forensic Medicine, 
Dr.B.R.Ambedkar medical college, Bengaluru, Karnataka, South India for a period of one year from January 
to December 2014, where victims of alleged sexual assault cases were brought in for examination. Majority 
of victims, 77 out of 149 were between 16 - 20 years. 107 victims (71.8%) were educated up to school level. 
101 victims were students. 85.2% cases were unmarried victims. In 106 (71.1%) cases, accused was known 
to the victim. 54 cases (36.3%) of sexual assault occurred in the house of the victim or accused. 65.1% 
victims in our study had bodily injuries. 
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Introduction

Sexual assault is a violation of the dignity of a 

person. Sexual assault is the most common violence 

against women in India. It is a heinous crime since it 

not only abuses the body of a female, but also causes 

permanent injuries to her mental and emotional well-

being as well as to her dignity, modesty and reputation. 

Recent statistics suggest that every 22 minutes a rape 

case is getting reported in our country. 1,2

Sexual assault includes all these victimizations 

involving unwanted sexual contact occurring between the 

victim and assailant. Sexual assault is one of the offences 

most under reported to the law enforcement. Sexual 

assault follows the iceberg phenomena. The amount of it 

visible to our eyes is much less than the amount beneath 

the burden of social ethics. Most of the cases of crime 

related to sex go unannounced due the social stigma 

related to such events.3,4 Although stringent laws in the 

form of Protection of Children from Sexual offences 

Act (POCSO Act) 2012 and Criminal Law Amendment 

Act 2013 have been implemented, sexual crimes still 

continue to plague our society. With the implementation 

of newer laws, the medicolegal examination has evolved 

beyond the realms of mere evidence collection into an 

all-inclusive system which provides a comprehensive 

care for the aggrieved person.5 In the present study the 

profile is generated to know the prevalence of sexual 
assault cases in this part of the country. 

Material and Methods

This prospective descriptive study was conducted in 

the Department of Forensic Medicine, Dr.B.R.Ambedkar 

Medical College, Bengaluru for a period of one year 

from January 2014 to December 2014. The individuals 

examined were the alleged victims who had filed a case 
of sexual assault under section 376 IPC or POCSO 

Act 2012. Written informed consent explaining the 

procedure of examination, recording the injuries on 

the body/genital areas and collection of relevant bodily 

evidence was obtained from individuals who were 

above 12 years and from the guardian if the individual 

was less than 12 years. The inclusion criteria consisted 

DOI Number: 10.37506/ijfmt.v15i3.16292
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of all cases of alleged history of sexual assault brought 

to the department by concerned police authorities. All 

the cases who did not consent for examination were 

excluded from the study. A total of 149 victims of sexual 

assault fulfilled the inclusion criteria and their data was 
entered in a standardized proforma and analysed. The 

findings of the study was compared with similar type of 
work carried out by other authors.

Observation and Results

A total of 149 victims were examined during 

the study period. Majority of victims, 77 out of 149 

amounting to 51.7% were between 16 - 20 years (Table 

1). Maximum number of victims, 107(71.8%) were 

educated up to school level (Table 2). Majority of the 

victims, 107(71.8%) were students. Unmarried victims 

were maximum, 127(85.2%) cases (Table 4). In majority 

of cases, 106(71.1%) accused was known to the victim. 

Most of the instances of sexual assault, 54 cases(36.3%) 

occurred in the house of the victim or accused (Table 

6). 97 victims(65.1%) had bodily injuries (Table 7). 

Among the cases studied, 18 (12.08%) presented with 

recent tears of hymen (Table 8). Six victims (4%) were 

pregnant at the time of examination (Table 9).

Table 1: Age wise distribution of victims of sexual assault.

Age(Years) Victims(Number) Percentage

0-5 03 2.01

6-10 12 8.05

11-15 029 19.5

16-20 77 51.8

21-25 13 8.7

26-30 10 6.7

>30 05 3.4

Total 149 100

Table 2: showing education status of victims.

Education Number Percentage

Illiterate 08 5.4

School (10+2) 107 71.8

Graduate 28 18.8

Postgraduate 06 4.02

Total 149 100
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Table 3: Distribution of victims based on their occupation.

Occupation Number Percentage

Student 107 71.8

Home maker 10 6.7

Labourer 15 10.06

Employed 09 6.04

Unemployed 08 5.4

Total 149 100

Table 4: Distribution of victims as per marital status

Marital status Number Percentage

Married 22 14.8

Unmarried 127 85.2

Total 149 100

 

Table 5: Relationship of victims to the perpetrator.

Relationship Number of victims Percentage

Relative 30 20.1

Known person 106 71.1

Stranger 13 8.7

Total 149 100

 

Table 6: Distribution of cases according to place of incident.

Place of incident Number Percentage

House 54 36.2

School/college 19 12.6

Lodge 34 22.8

Farm house 12 8.05

Office 07 4.7

Toilet 04 2.7

Open place 19 12.6

Total 149 100
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Table 7: Distribution of bodily injuries in the cases examined.

Distribution of bodily injuries Number Percentage

Genital injuries only 29 19.5

Combined gential and extra-genital injuries 18 12.08

Extra-genital injuries only 50 33.6

No injuries 52 34.9

Total 149 100

 

Table 8: Showing condition of hymen during examination.

Genital examination findings Number Percentage

Intact hymen 29 19.7

Recent tears of hymen 18 12.08

Old healed tears of hymen 102 68.6

Total 149 100

Table 9: Pregnancy status of victims examined.

Pregnancy Married Unmarried

6 cases (4%) 2 (1.3%) 4 (2.7%)

Discussion

In the present study, majority of victims, 77 out of 

149 amounting to 51.7% were between 16 to 20 years, 

followed by 29 cases (19.5%) in 11 - 15 years age group, 

13 cases (8.7%) were between 21 - 25 years, 12 cases 

(8.05%) were between 6 - 10 years and children below 

5 years were not spared amounting to 2% of the cases. 

This study indicates puberty is the most vulnerable 

period for victims. Probable reason being the girls look 

more attractive with well developed secondary sexual 

characteristics. Similar were the observations of other 

studies.6,7,8,9 However it differs with the study done by 

Pauline Saint Martin et al10 where 68.3% of the cases 

involved children under 15 years.

Often it is thought that illiterates are the victims 

of sexual assault, however in this study it is found that 

107(71.8%) victims were educated up to school, while in 

8(5.4%) cases, victims were illiterates. Probable reason 

being increasing use of internet, mobile, relatively more 

freedom at schools and colleges. Our findings were in 
consonance with other studies.7,8,11,12 Our observations 

slightly differ from that by Roychaudhury UB13 in which 

majority of the cases (45% of the victims) were illiterate.

In our study, the maximum number of victims, 

107(71.8%) were students, followed by labourers, 

15(10%) and home maker, 10(6.7%). This observation is 

consistent with the study done by other authors.5,6,8,11,12 

Our findings differ from the study done by Jain R et al14 

in which majority of the victims (43.5%) were house 

wives, followed by labourers(25%).

Majority of cases in this study were unmarried, 

127(85.2%) and remaining 22 cases (14.8%) were 

married. Similar findings were noted in a study done by 
Sujatha PL11 and Anand M7 , in which unmarried victims 
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were 35 (97%) cases and 21 (72.4%) cases respectively.

In only 13(8.7%) cases, the perpetrator was a stranger 

to the victim. In all the rest 136 (91.3%) cases, the victim 

knew the perpetrator. Thus this study disproves the myth 

“Strangers usually commit sexual violence”. Bhojkumar 

Sahu et al8 and Anand M et al7 observed respectively 

that 78.3% and 93.1% of the victims knew the alleged 

perpetrator.

The present study shows that the place of incident 

is house of the victim or accused in most of the cases, 

54(36.2%), followed by lodge in 34(22.8%) cases. The 

place of incident was school/college and open place in 

19 cases (12.75%) each. Majority of instances of sexual 

assault, 17 (28.3%), occurred in the survivor’s house in 

a study done by Bhoj kumar sahu et al.8 Our findings 
differ with the study done by Roy Chaudhury UB et 

al,13 who observed that in 77.5% of cases, the incidence 

occurred outside. The occurrence of events mostly inside 

the house is attributed to the accused being able to trap 

the victim easily inside a closed room.11 

Profile of bodily injuries sustained by the victims 
indicated that only 97 victims(65.1%) of sexual assault 

in our study had bodily injuries, of which 29 (19.5%) 

sustained only genital injuries, 18 (12%) sustained both 

genital and extra-genital injuries and 50 (33.6%) had 

only extra-genital injuries, which is in agreement with 

other studies8,14 and not in agreement with Sheryl Suares 

et al5 and Grossin et al,15 where genital injuries were 

present in 76.9% and 55.2% of the victims.

We observed that 102 (68.5%) cases had old healed 

tears and 18 (12%) had recent tears of their hymen. 

Only 29 (19.5%) cases presented with intact hymen. 

These findings were consistent with the studies done 
by Bhowmik K et al(6) and Bhoj Kumar sahu et al,8 

where old healed tears were noted in 78.3% cases and 

75% cases respectively, but differed from that done by 

Sujatha PL et al11 who observed that 48.6% presented 

with recent tears and 31.4% presented with old tears of 

hymen.

Conclusion

Sexual crimes still continue to plague our country 

despite introducing stringent laws. Public should realise 

the values of moral compulsions, religious bindings 

of civilized society and desist from such crimes. The 

psychiatric counselling o f those who attempt sexual 

offences is essential along with treatment. To curb 

sexual atrocity on women, these may be considered - 

Training is self defense techniques and use of pepper 

gun to defend. Victims must file FIR at the nearest police 
station . Victim must approach a registered medical 

practitioner and get examined at the earliest. Victim 

must take care not to change her clothes or take bath 

until medical examination is over. Late night parties 

to be avoided. Adequate CCTV coverage in schools, 

colleges and public places.
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Abstract

Hanging is one of the ten leading causes of death in the world accounting for more than a million deaths 
annually. The hanging deaths are one of the most important asphyxial types of death which are encountered 
in day to day life by forensic pathologists. Ligature mark in the neck is the principal external sign in hanging 
depending on body suspension from ligature point. This prospective study was conducted at the Department 
of Forensic Medicine, Dr.B.R.Ambedkar Medical College, Bengaluru between January 2018 to December 
2018 to assess the information provided by a ligature mark in deaths due to hanging. We found that typical 
hanging is seen in 50 cases and atypical hanging in 225 cases. Partial hanging is seen in 73.09% deaths and 
complete hanging in 26.9% deaths. Ligature mark was obliquely placed in 91.3% cases and was found to be 
running above thyroid cartilage in 80.7% cases. Single ligature mark with a breadth of 1-2cms is observed 
in the maximum number of cases. In 93% of the incidents, ligature mark showed discontinuity. The colour 
of ligature mark was reddish-brown in 46.9% cases.
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Introduction

Hanging is one of the 10-leading causes of death 

in the world accounting for more than a million deaths 

annually. In India, hanging is one of the common methods 

of committing suicide along with poisoning, burning 

and drowning. Over the past 30 years the incidence of 

suicide by hanging is on increase, especially among 

young adults.1 Hanging is a form of violent asphyxia as 

a result of suspension of the body by a ligature round 

the neck, the constricting force being the weight of the 

body. When the feet do not touch the ground and the 

weight of the whole body acts as a constricting force, 

it is called complete hanging. When the weight of only 

the head, and not the whole body, acts as a constricting 

force, it is called partial hanging.2 In typical hanging, the 

knot of the noose is always placed over the nape of neck. 

In atypical hanging, the knot is on either side of neck or 

under the chin.3 

In hanging, the ligature mark becomes a crucial 

aid in diagnosis and evaluation of the corpse. Hence, 

examination of ligature mark and material becomes an 

indispensable part of the autopsy. Ligature produces a 

mark as a furrow or groove in the tissue which is pale 

initially, turns yellow or yellowish brown and becomes 

dry; it will be hard on touch, parchment like due to drying 

of slightly abraded skin. With progression of time, the 

furrow dries and becomes grey. The nature of ligature 

mark depends on the material and position of ligature 

used and the time of suspension of body after death. 

The ligature mark is more detectable in cases where the 

ligature is narrow and material is hard. If the ligature 

material is soft and is removed immediately after death, 

the mark might be absent in such cases.4 Usually single 

ligature mark is found. But, multiple marks may also be 

seen in cases of spiral turns, multiple turns around neck 
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or upward displacement of material after application 

due to fall. In majority of cases the mark is found above 

thyroid cartilage between larynx and chin and will be 

oblique in direction. The mark is directed upwards, 

parallel to the line of mandible and is incomplete at the 

back with an ill-defined impression of the knot at the 
point of suspension, which is usually at mastoid process 

of one side.5 

Material and Methods

This prospective study is done on those dead bodies 

which are subjected to postmortem examination in the 

mortuary of the Department of Forensic Medicine, 

Dr.B.R.Ambedkar Medical College, Bengaluru, 

Karnataka during January 2018 to December 2018. 

During this period, 275 cases of hanging were selected 

and analysed for this study. A detailed history from 

police and relatives regarding deceased, scene of crime 

and position of body were taken. Autopsy was performed 

meticulously, especially noting the parameters of 

ligature mark like its site, level, size, number, colour and 

obliquity.

Results and Discussion

When the type of hanging was analysed, typical 

hanging cases were 50(18.2%) and atypical hanging 

cases were 225(81.8%) as shown in Table-1. Similar 

were the observations of other studies.1,6,7 The position 

of the knot or any intervening object like clothings, 

bony projections (angle of the jaw), long plaits in Indian 

women and also the beard accounted for the majority of 

the mark being atypical. 

In the present study it was found that partial hanging 

was the cause of death in 73% of cases, while the rest 

of the 27% cases were complete hanging. This finding 
is in confirmity with the well accepted fact that partial 
hanging is mostly suicidal in nature. In partial hanging 

cases, feet touching the ground was seen in 130 deaths, 

kneeling in 39, sitting in 20 and lying down prone in 12 

deaths. The partial type of hanging which was common 

in our study was also seen in other studies.4,7,8 Our 

finding differ with the study done by Ambade VN et al 1 

and Suresh Chand et al,6 where complete hanging cases 

outnumbered partial hanging cases.

In our study, it was observed that the ligature mark 

was above the level of thyroid cartilage in 222(80.7%) 

cases, at the level of thyroid cartilage in 38(13.8%) cases 

and below the thyroid cartilage in 15(5.5%) cases. In the 

study done by Momin SG et al,4 Suresh Kumar Sharma 

GA et al,9 Bhosle SH et al,10 Dinesh Rao11 and Rajeev 

Sharma et al,12 it was seen that the position of ligature 

mark was above the thyroid cartilage in 72 cases(80%), 

63 cases(96.92%), 70 cases(83.3%), 218 cases(82.58%) 

and 69.23% cases respectively, a pattern consistent 

with the pattern observed in our study. In hanging the 

ligature mark was normally situated higher in the neck 

above laryngeal prominence. The position of mark in 

hanging depends on the way - the devise was fixed and 
the suspension point.14

In our study we observed obliquely placed ligature 

mark in 251(91.3%) cases and the direction of ligature 

mark was horizontal in 24(8.7%) cases as shown in 

Table-3. Our findings were in consonance with other 
studies.4,5,9,10,11,12,13 Authors have reported that hanging 

mark is situated obliquely across the circumference of 

neck. Where suspension point is low, the pull on the 

rope is almost at right angle to the axis of the body, so 

the resulting mark may be horizontal.4 

The ligature mark was incompletely encircling 

around the neck in 256(93.09%) cases of hanging, in 

the current study. Similar were the observations made 

by Momin SG et al4 (80%), Sharma BR et al5 (83.52%), 

Sunil Kumar Sharma GA et al9 (100%), Dinesh Rao11 

(80.58%) and Rajeev Sharma et al12 (84.61%). The 

type of knot and the type of suspension determines the 

ligature mark and its continuity over the neck.11 

In the present study, the ligature mark was a single 

loop round the neck in 262(95.3%) cases of hanging 

and multiple in 13(4.7%) cases - Table 5. Single turn 

of ligature mark round the neck was seen in 93% cases, 

98.46% cases and 96.42% cases in studies done by 

Sharma BR et al,5 Sunil Kumar Sharma GA et al9 and 

Th.Meera et al15 respectively. The possible explanation 

is that it could be because of the fact that in most of the 

cases the ligature materials were long and strong enough 

to suspend the victim with a single turn.15 
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The ligature mark was reddish brown colour 

in 129(46.9%) cases of hanging. parchmentized in 

101(36.7%) cases and pale in 45(16.4%) cases. In 

the study done by Sunil Kumar Sharma GA et al,9 the 

ligature mark was reddish brown in colour in 41.7% 

cases, Parchmentized in 36.7% cases and pale in 21.7% 

cases. Whereas in a study done by Bharath Kumar 

Guntheti et al,13 the ligature mark was reddish brown in 

56.25% cases, it was pale in 6.25% and parchmentized 

in 37.5% cases. The colour of ligature mark depends 

mostly on the duration of suspension of the body and 

nature of the ligature materials used and also the time 

elapsed between death and autopsy.13

In the present study the breadth of the ligature mark 

was between 1-2cms in 191 cases(69.5%), <1cm in 5.8% 

cases , 2-3cm in 22.2% cases and >3cm in 2.5% cases. In 

a study done by Bharath Kumar Guntheti et al,13 width of 

ligature mark of 0-2cms was noted in 23 cases(71.9%). 

The breadth of ligature mark depends on the width of the 

ligature material and also the multiplicity of the ligature 

material.

Table.1: Distribution of cases according to the type of hanging.

Type of hanging Cases %

Typical 50 18.2

Atypical 225 81.8

Complete 74 26.9

Partial 201 73.09

Total 275 100

Table.2: Distribution of cases according to the level of ligature mark.

Level of ligature mark Cases %

Above thyroid cartilage 222 80.7

Overriding thyroid cartilage 38 13.8

Below thyroid cartilage 15 5.5

Total 275 100

Table.3: Showing the direction of ligature mark.

Direction Cases %

Oblique 251 91.3

Horizontal 24 8.7

Total 275 100
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Table.4: Showing extent of ligature mark.

Extent Cases %

Complete encircling 19 6.9

Incomplete encircling 256 93.09

Total 275 100

Table.5: Showing number of turns of ligature mark.

Number of turns Cases %

Single 262 95.3

Multiple 13 4.7

Total 275 100

Table.6: Showing colour/nature of ligature mark.

Colour/Nature Cases %

Reddish brown 129 46.9

Parchmentisation 101 36.7

Pale 45 16.5

Total 275 100

Table.7: Showing breadth of ligature mark.

Breadth Cases %

<1cm 16 5.8

1-2cm 191 69.5

2-3cm 61 22.2

>3cm 07 2.5

Total 275 100
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Conclusion

Typical hanging is seen in 50 cases and atypical 

hanging in 225 cases. Partial hanging is seen in 73.09% 

deaths and complete hanging in 26.9% deaths. Ligature 

mark was obliquely placed in 91.3% cases and was 

found to be running above thyroid cartilage in 80.7% 

cases. Single ligature mark with a breadth of 1-2cms is 

observed in the maximum number of cases. In 93% of 

the incidents, ligature mark showed discontinuity. The 

colour of ligature mark was reddish-brown in 46.9% 

cases.
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Abstract

Objectives:  This study was conducted to establish if any correlation exists between individual’s chronological 
age and lambdoid sutures closure status in mortals through modified reverse panoramic radiograph.

Materials and Methods: Total number of 140 subjects, 10 years and beyond were included in the study, and 
divided into seven groups with an age interval of 5 years. Assessment of lambdoid suture closure was done 
according to Frederic Rating Scale on modified reverse panoramic radiographs. Data obtained was subjected 
to statistical analysis using Cramer’s V test.

Results: A significant correlation was observed between the age group and suture closure. Cramer’s test 
gave value of 0.000, and was interpreted as a good correlation between the age and suture closure status 
with a P value of <0.05

Conclusion: Lambdoid suture can be very effective and reliable practical tool for age assessment in 
mortalsthrough modified reverse panoramic radiography (ectocranially).

Keywords: Forensic odontology,lambdoid, suture,age estimation, reverse panoramic radiography, 
orthopantamograph 
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Introduction

Forensic odontology and anthropology render 

valuable support with regards tohuman identification 
and age estimation. Of late, prediction of age from the 

pattern and degree of closure of cranial suture is gaining 

popularity1.

The sutures form an integral part of the craniofacial 

skeleton, but their role in cranial biomechanics has 

been questionedby vertebrate morphologists and 

palaeontologists. The morphology and growth pattern 

of sutures are believed to reflect their functional 
environment2.Gratiolet observed that ectocranial suture 

closure progressed sequentially: First sagittal, lambdoid, 

and then coronal in that order. Parsons and Box suggested 

that less serrated (simple) sutures closed before all other 

sutures, and that there were no differences in closure 

periods for the left or right side of the skull. They also 

proposed that the lambdoid was the last of the vault 

sutures to reach complete closure3.

Lambdoid suture has been suggested to attain closure 

at around 45to 50 years (Indians) and has its forensic 

importance. Anatomically, lambdoid suture has been 

divided into threedifferent positional parts from medial 

to lateral into pars lambdica, pars intermedia, and pars 

asterica. Closure pattern of lambdoid suture has been 

proposed to take place from endocranial to ectocranial 

aspect and from most medial to lateral aspect4. 

DOI Number: 10.37506/ijfmt.v15i3.15315
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Fig 1 Anatomic parts of lambdoid suture 

Markus and co-investigators in 1986 described a 

radiographic technique known as “Reverse Panoramic 

Radiography” (RPR)which can provide a better view of 

various anatomic structures on posterior part of skull, 

like mastoid air cells, lambdoid suture and occipital 

bone, but not practiced regularly in routine diagnostic 

dental imaging due to its limitations4. 

Studies evaluating the practise of Reverse OPG 

(rOPG) for age & gender assessment among different 

facial skeleton in mortals are very limited. Considering 

this, the present study was carried out to evaluate the 

correlation of individual’s chronological age & gender 

with lamboid suture closure status through rOPG. 

Materials & Methods

The study was conducted on randomly selected 

140 healthy subjects visiting the Department of Oral 

Medicine & Radiology at JSS Dental college&hospital, 

Jagadguru Sri Shivarathreeshwara University. Study was 

approved by the Institutional Ethical Review Board. The 

selected subjects were divided into 7 groups according 

to their age – 10-15, 16-20, 21-25, 26-30, 31-35, 36-40 

and 41-45 years. Age of the subjects were confirmed by 
checking their legal valid documents like birth certificate, 
driving license, passport etc. Subjects with a history of 

skull surgery, trauma, or developmental anomaly related 

to skull, subjects with history, clinical or radiographic 

characteristics of any pathologies affecting the skull 

including, endocrinedisturbances, nutritional diseases 

or hereditary facial asymmetries and without valid age 

proofs, were excluded.

In the present study, after obtaining informed 

consent, detailed history of the patients were taken, 

followed by a thorough clinical examination. For 

radiological evaluation, subjects were positioned in 

reverse, with the back of their head facing the focal 

trough, maintaining the mid sagittal plane centered 

within the image layer of the X-ray unit. The occiput of 

the patient was placed within the focal trough to obtain 

a clear radiographic image and to avoid any distortion 

and the chin was lowered at 20-30 degree below the 

horizontal plane.X-ray exposures were made with the 

recommended prefixed parameters based on the built of 
the patient (80 kVp, 10 mA and 16 seconds).

Suture closure pattern on rOPGswereassessed with 

the help of anX-ray viewer box as routinely done for 

panoramic radiographs, but under reduced lighting. 

Frederic Rating Scale4, which is based on anatomic 

appearance of suture from 0 to 4 was used for suture 

closure assessment.Scoring was done by two observers 

to avoid bias and to minimize error rates and were 

recorded in specially designed proformas.

 Suture score  Amount of suture closure

0 Open

1 Less than 50% closed

2 More than 50% closed

3 Most of the part of suture is closed

4 Totally closed with no visible suture line 
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Reliability of the method was tested by assessing 

the selected reverse panoramic radiographs twice by a 

single observer, with one month interval between the 

observations. A descriptive analysis of the stage of 

lambdoid suture closure in accordance with age was 

done. The level of significance was set at p<0.05. 

Obtained data was entered into Microsoft Excel 

[Microsoft Corp., Redmond, WA, USA] and IBM SPSS 

Statistics version 20 [SPSS Inc., Chicago, IL, USA] was 

used for statisti cal analyses. 

Results

The present study comprised of total 70 males and 

70 females divided into 7 groups according to their age. 

The results obtained from the present study are listed 

below – 

1. Co-relation between suture closure and age – 

(Table 1 )

Co-relation between suture closure score for 

different age groups were assessed in relation to both 

right and left side. It was observed that suture closure 

scores increased as the age of the patient increased. This 

pattern was observed for both right and left side.

Cramer’s test was performed to assess the co-

relation between the suture closure and age of the patient 

with respect to right and left side. Values for both right 

and left sides obtained were 0.000 (p<0.05) hence, the 

co-relation between suture closure pattern and age was 

statistically significant.

2. Co-relation between suture closure and gender 

– (Table 2 & 3)

Co-relation between suture closure score and gender 

of the patient was assessed with respect to both right and 

left side. It was observed that there was no particular 

relation between the individual’s gender and his/her 

suture closure score in relation to both right and left 

side. Cramer’s test showed values to be 0.482 and 0.415 

on the right and left respectively, hence, there was no 

significant co-relation between gender and the suture 
closure pattern.

3. No significant correlation was found between 
sutures on right and left side and their closure 

patterns. 

Score right- Age group- Table 1
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 Symmetric measures- Table 2 
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Discussion

The word suture is originated from a Latin word 

“Sutura”,meaning seam like or series of stitches. A suture 

is a type of fibrous joint (or synarthrosis) which only 
occurs in the skull (or,” cranium”). Many of the cranial 

bonesremain unfused at birth. The relative positions of 

thesecranial bones continue to change during the life of 

the adult (though less rapidly), which can provide useful 

information in forensics and archaeology5. 

Cranial sutures were among the first areas of the 
skeleton to be used for age estimation, based on the 

hypothesis that suture closure is part of an age-related 

physiological process. Cranial sutures can be seen on 

both the ectocra nial (outer surface of skull bone) and 

endocranial (inner surface of skull bone) surfaces. 

They fuse progressively at various times, and each has 

a different time to attain complete closure.Krogman& 

co-investigators6 concluded in their study that suture 

closure seems promising for age estimation despite the 

less number of studies devoted to suture obliteration. 

Taking this into consideration,an investigation intended 

for age estimation of the individual and its correlation 

with closure stages of cranial suture was taken up.

The skull vault comprises mainly of three major 

sutures i.e., coronal, sagittal, and lambdoidal sutures. The 

average age of lambdoid suture closure is about 40 – 50 

years. Parsons and Box proposed that the lambdoid was 

the last of the vault sutures to reach complete closure4.

Patency or obliteration of suture can be attributed to the 

presence or lack of physical forces acting on the skull. 

Relative to the lambdoid suture, the coronal and sagittal 

sutures areaffected by far fewer associated muscular 

attachments like frontalis, temporalis and occipitalis. 

The smalleramount of forces exerted on the coronal and 

sagittal sutures may explain their tendency to be more 

obliterated than the lambdoid suture. Hence patency of 

lambdoid sutures are obliterated at a later stage making 

it a useful diagnostic tool for assessing age of the 

individual7.

Parmar& co-investigatorsanalyzed sagittal, 

lambdoid and coronalsuture closure and the correlation 

with age in living beings, and concludedthat the best 

results for age estimation can be achieved fromsagittal 

suture followed by lambdoid& coronal sutures,and 

suggested use of both endocranial and ectocranial suture 

closure during age estimation.8

Reverse panoramic radiographyis a technique 

where the patient is placed in the panoramic machine 

backwardsin a reverse position, in such a way that 

x-ray beam is directed through the patient’s face and 

the exit beam then passes through thepatient’s head on 

the opposite side where it is captured on the receptor. 

Reverse panoramic radiography was initially tried way 

back in 1986 by Markus et al4.Lambdoid suture can 

clearly be visualized in rOPG3. Hence, the present study 

was taken up with an aim to assess the reliability of 

rOPG for forensic age estimation. 

Growth of the skull and obliteration of vault 

suture depends upon brain development. The 

premature closureof fontanelle and sutures is common 

in microcephaly. The suture closure has a time and 

sequence oftheir union and study of suture closure can 

be correlated to its age. Vault sutures exhibit progressive 
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closure from midtwenties. Any visible fusion will at 

least indicate that the skull is of mature individual and 

it is unlikely belowthe age of 20 year. The obliteration 

of sutures is affected by sex, race, climate, heredity and 

diet9. 

Present study showed stage 0, which is open 

lambdoid suture more to be in 10-15 years group. This 

is indicative of the brain development in this age group. 

Stage 1, which is less than 50% closure of suture was 

found to be more among 16-20 years group and 21-25 

years group. Both 26-30 and 31-35 age groups showed 

prevalence of stage 2 which shows suture more than 50% 

closed. 36-40 years group showed stage 3 prevalence 

where most of the part of the suture is closed. Stage 1, 

3 and 4 were present among 41-45 years group. In the 

total sample of 140 patients, stage 1 was seen in almost 

39% of patients.

Only 41-45 years age group showed stage 4 suture 

closure, indicative of complete closure of lambdoid suture 

with no visible suture lines. This was in accordance with 

the study conducted by William F & co-investigators9 

in 2014, where the mean age of lambdoid suture closure 

was found to be 40-45 years. 

This study showed significant correlation between 
patient’s age and the stage of lambdoid suture closure 

(p=.000) which was in accordance with study conducted 
by Sunira et al in 20154. Our study showed no 

statistically significant difference between the gender of 
the individual with the suture closure pattern& estimated 

agein relation to both right and left sides (p=.415). There 
were no significant differences between the closure 
pattern on right and left side sutures.

rOPG procedure is technique sensitive and any 

error in positioning of the subject or Xray source can 

result in diagnostically unacceptable radiographs. To 

achieve maximum advantage, it is not only important 

for the clinician to follow the correct technique, but also 

to understand the limitations as well as the capabilities. 

It is further suggested to incorporate new softwares and 

programmes in panoramic imaging which can aid in 

improved reverse panoramic tomography5. 

Conclusion

From the present study, it is concludedthat 

theectocranial analysis of lambdoid suture closure 

through modified reverse panoramic radiographic 
technique is found to be a very reliable andpractical age 

estimation technique in mortals. It canbe used for medico-

legal cases as well as in the age estimation of elderly 

population. This method comes very handy in situations 

where teeth are not available for age estimation. It is an 

equally good alternative for age estimation in young 

adults after 25 years, where 3rd molar root formation 

is complete. Though this study has shown significant 
correlation between age of an individual and cranial 

suture stage, further analysis using largersample size 

are recommendedto device a formula for ageestimation 

through this technique.Studiesutilizing subject groups 

with smaller age gaps would allow for assessing the 

feasibility of this technique in younger population.

Besides this, the technique of reverse panoramic 

radiography is technique sensitive. Hence, better 

software modifications in panoramic radiography which 
will allow for easy visualization of lambdoid sutures can 

be explored for more easier age estimation. 
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Abstract

Objectives: This study was conducted to assess the reliability of age estimation using the radiographic 
visibility of periodontal ligament surrounding the roots of completely erupted mandibular 3rd molar.

Materials and Methods: Visibility ofperiodontal ligament was assessed in completely erupted mandibular 
third molars, in a sample of 135 panoramic radiographs, of which 55 belonging to females and 80 to males, 
from a Mysore population aged 18to 32 years. A classification of four stages based on the visual phenomenon 
of disappearance of the periodontal ligament of fully mineralized third molars was used. For each stage, 
mean, standard deviation, minimal & maximal age were assessed.

Results: The relationship between age and stage of periodontal ligament had a statistical significance for 
both sexes.In this population, stage 1 can be used for predictability of age above 19 years and stage 3 for 
predictability of age above 23 years. No significant correlation exists between periodontal ligament visibility 
and gender of the individual.

Conclusion: Thistechnique is advocated for determining age above 19 years as it is a relatively simple and 
reliable method. Differences exist in different ethnicities demanding specific population standards.

Key words: Forensic sciences, forensic odontology, age estimation, third molar, panoramic radiography, 
periodontal ligament. 
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Introduction

Age estimation by dental hard tissues holds 

importance in the field of forensic odontology. There are 
better ways to preserve teeth for a longer period of time 

than other parts of the body which shows that teeth can 

be a better indicator of age. Teeth are less susceptible to 

damage &they may be the only structures recoverable 

from human body after disasters or accidents. Edwin 

Saunders in 1837published the first article on age 
assessment usingteeth. He compared age assessment 

from teeth to that by means of person’s height. 

Dental age estimation methods are widely 

categorized into 4 groups. They include, clinical, 

radiological, histological, physical& chemical methods1. 

Advent of digital radiography has increased the 

popularity of dental age estimation from radiographs. 

Age estimation using panoramic radiographs is mainly 

based on mineralization stages. However, third molar 

mine ralization is frequently completed under age 21 and 

in some populations, it gets completed even under age 

DOI Number: 10.37506/ijfmt.v15i3.15316
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18. In such cases, newer methods are being employed 

for age estimation. For instance, Olez2 et al proposed 

use of periodontal ligament visibility of mandibular 

3rd molars as age estimation criteria, once the teeth are 

completely erupted. In this study, radiographic visibility 

of periodontal ligament (PDL) incompletely erupted 

mandibular 3rd molar was analysed using panoramic 

radiographs of Mysore population,in order to determine 

the sui tability of this methodology in forensic age 

assessment, especially to determine age over 18 years.

Materials and methods

Panoramic radiographs from the oral radiology 

archives of Department of Oral Medicine & Radiology, 

JSS Dental College & Hospital, Jagadguru Sri 

Shivarathreeshwara University, Mysuru, Indiaof past 

6 months prior to the study,satisfying the following 

inclusion criteria were selected. 

Inclusion criteria: -

1. Panoramic radiographs showing completely 

erupted mandibular 3rd molar between age group of 18-

32 years.

2. Panoramic radiographs with optimum image 

quality.

3. Panoramic radiographs with optimum PDL 

visibility on either right or left mandibular 3rd molars.

Panoramic radiographs with the following exclusion 

criteria were not included in the study purpose.

Exclusion criteria: -

1. Panoramic radiographs with unclear images 

due to geometric distortion or any superimpositions over 

mandibular 3rd molars and their roots.

2. Panoramic radiographs presenting impacted 

mandibular 3rd molars or 3rd molars with any 

developmental abnormalities.

3. Panoramic radiographs with incompletely 

formed roots of mandibular 3rd molars.

4. Carious / endodontically treated mandibular 3rd 

molars.

A total sample of 135 panoramic radiographs of 

subjects between 18 to 32 years of age were assessed, 

of which 80 belonged to males and 55 to females. 

Radiographs were divided into three groups based on 

age as: a): aged between 18-22 years; group b): aged 

between 23-27 years and group c): aged between 28-32 

years. 

The visibility of the periodontal ligament of 

completely erupted lower third molars [including apical 

closure] wasrecorded, as defined by Olzeetal2in the 

following four stages:

- Stage 0: PDL is visible along the full length of all 

roots;

- Stage 1: PDL is invisible in one root from apex to 

more than half root;

- Stage 2: PDL is invisible along almost the full 

length of one root or along part of the root in two roots 

or both;

- Stage 3: PDL is invisible along almost the full 

length of two roots 

Fig 1 Stages of radiographic visibility of the PDL 
in lower molars (adapted from: Olze A, Solheim 
T, Schulz R, Kupfer M, Pfeiffer H, Schmeling A. 
Assessment of the radiographic visibility of the 

periodontal ligament in the lower 3rd molars for 
the purpose of forensic age estimation in living 

individuals. Int J Legal Med 2010; 124(5):445-8). 

As suggested by Olez et al2, in the case of single 

rooted mandibular 3rd molars, stage 3 was not applied. 

The periodontal ligament visibility was assessed on either 

right or left side on the radiograph as per the inclusion 

criteria mentioned above.In order to test the reliability 

of this method, selected panoramic radiographs were 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      271

assessed twice by a single observer, with one month 

intervalbetween thetwo observations. Cohen’s kappa 

test was usedto determine the intra observer agreement. 

A descriptive analysis of the stages of visualization 

of the periodontal ligament in accordance with age 

was done. Spearman rank order correlation [rho] was 

performed to determinethe correlation between age and 

stage of visualization of the periodontal ligament. The 

level of significance was set at p<0.05. The mean age for 

each stage with respect to both genders were assessed by 

performingUNIANOVA test. 

Microsoft Excel was used for data registration 

andstatisti cal analysis was performed usingIBM SPSS 

Statistics 20 [SPSS Inc., Chicago, IL, USA]. Study was 

approved by the Institutional Ethical Review Board, 

JagadguruSri Shivarathreeshwara University, Mysuru.

Results

Repeated scoring of radiographs revealed good 

agree ment [k=0.962], depicting the good reproducibility 
and repeatability of this methodology. (Table 1)

Descriptive analyses of the different stages of 

visualiza tion of the periodontal ligament in accordance 

with age is shown in table 2 & 3.

Stage 0 was almost exclusively seen below 21 years 

in both genders (2 cases of age 28 years showed stage 0). 

Stage 1 was seen exclusively above 21 years and stage 3 

exclusively above 23 years. Stage 0, 1 & 3 first appeared 
in male gender before female gender for same age. There 

were no subjects in stage 2 category.

Spearman rho correlation was performed in order to 

assess the strength and direction of the linear relationship 

bet ween periodontal ligament stage and chronological 

age.A strong positive correlation was found between age 

and periodontal ligament staging [Spearman Spearman 

rho=0.73, p<0.001]. No statistically significant 
correlation was seen between gender and periodontal 

ligament staging. (Table 4)

 Table 1: Shows the KAPPA values.

Value Asymptotic Std. Error Approximate T Approximate Significance

Measure of Agreement Kappa 0.962 0.022 15.237 0.000

Table 2: Shows Descriptive analyses of the different stages of visualization of the periodontal ligament 
according with age groups (S.D= Standard deviation)
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Table 3 Shows staging

 

Table 3 Shows staging 

 
 

  
STAGE 

Total 
0 1 3 

AGE 

18.00 
Count 7 0 0 7 

% of AGE 100.0% .0% .0% 100.0% 

19.00 
Count 10 0 0 10 

% of AGE 100.0% .0% .0% 100.0% 

20.00 
Count 3 4 0 7 

% of AGE 42.9% 57.1% .0% 100.0% 

21.00 
Count 3 6 0 9 

% of AGE 33.3% 66.7% .0% 100.0% 

22.00 
Count 0 7 0 7 

% of AGE .0% 100.0% .0% 100.0% 

23.00 
Count 0 13 0 13 

% of AGE .0% 100.0% .0% 100.0% 

24.00 
Count 0 14 1 15 

% of AGE .0% 93.3% 6.7% 100.0% 

25.00 
Count 0 5 2 7 

% of AGE .0% 71.4% 28.6% 100.0% 

26.00 
Count 0 0 4 4 

% of AGE .0% .0% 100.0% 100.0% 

27.00 
Count 0 1 6 7 

% of AGE .0% 14.3% 85.7% 100.0% 

28.00 
Count 2 12 0 14 

% of AGE 14.3% 85.7% .0% 100.0% 

29.00 
Count 0 14 2 16 

% of AGE .0% 87.5% 12.5% 100.0% 

30.00 
Count 0 0 5 5 

% of AGE .0% .0% 100.0% 100.0% 

31.00 
Count 0 0 8 8 

% of AGE .0% .0% 100.0% 100.0% 

32.00 
Count 0 0 6 6 

% of AGE .0% .0% 100.0% 100.0% 

Total 
Count 25 76 34 135 

% of AGE 18.5% 56.3% 25.2% 100.0% 
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Table 4: Indicates Rho co-efficient 
Table 4

Variable 1 Variable 2 Rho coefficient Significance

Age Stage 0.730
0.00

(P<0.05)

Discussion

Forensic method of age estimation has gained 

immense popularity worldwide. Dental identification 
is one of the accurate methods in the forensic field. It 
is usually observed that for a given chronological age, 

dental age shows less variability compared to skeletal 

age. Adverse environmental circumstances such as 

nutrition and disturbances ofendocrine functionaffect 

dental development very less when compared with 

bone. Age estimation is particularly useful for solving 

legal matters, as it helps in imprisoning the correct 

culprit. Appropriate diagnosis and treatment planning 

for orthodontic and surgical proceduresbenefit from 
estimation of accurate age3.

Age estimation methods using third molars have 

proved to play a very significant role in forensic field 
especially for the age group of 18 years or more where 

other methods based on teeth cannot be employed4. 

Studies on significance of 3rd molar forestimation of 

age of an individual using Demirjian or Moorrees root 

stages was conducted by Liversidge and Marsden5, 

Schmeling6et al.,and the results observed were associated 

with significant bias.Kullman7et al., conducted a 

study and found that only wisdom teeth are useful for 

determining age as their maximum developmental age 

is only after 14 years.Its development tends to continue 

over a long period and until later age and it appears that 

formation of third molar is not different in males and 

females with respect to calcification or maturation8.

Studies done by YildiraySisman et al9 showed evidence 

for increased chance of congenital missing of maxillary 

teeth when compared with mandibular teeth.

Previous studies have shown that with advancing age 

periodontal ligament become so narrow that it cannot be 

seen on the radiograph. So radiographic visibility of the 

ligament can be used as an indicator of age.10

Use of panoramic radiography has proved to be 

very important for certain diagnoses. It is useful for 

determining the completion of the stages of teeth, 

viewing all the four regions of the jaw in a single 

radiograph and to know the position of the third molar 

teeth8. Panoramic radiographs often serve as survey 

radiographs. So, in order for age estimation no extra 

radiographs are needed. Incidental findings are well 
depicted in panoramic radiographs & it helps to carry 

out the treatment. The same panoramic radiograph taken 

for age assessment may be used for patient’s diagnostic 

& therapeutic purposes.Thorson and Powel11 indicated 

the value of completion of third mandibular molars in 

panoramic radiographs for determining age for young 

foreigners in Scotland whose exact birthdates were not 

known. So panoramic radiographs are preferred even 

though intraoral periapical radiographs better depict 

PDL surrounding a tooth.12

Therefore, selection of mandibular 3rd molar in the 

present study for periodontal ligament visibility using 

panoramic radiographs is justified.

In our study, the analyzed results showed that the 

P value was <0.05(Table 4), which meant that there is 

a significant correlation between chronological age and 
periodontal visibility staging. This was in accordance 

with the previous study conducted by Catarina-

Dourado10et al. The correlation coefficient ‘Rho’ was 
found to be 0.73. This confirms that estimating age 
using periodontal ligament visibility staging is relatively 



274    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

accurate. Present study also showed no intra-observer 

significant differences, underlining the reliability & 
reproducibility of this methodology. 

Our study determined the effect of gender on 

periodontal ligament visibility staging, and we found 

that gender had no significant influence on the visibility 
staging of periodontal ligament.

In due course of the study, we however found that 

this method of age estimation has certain limitations.

Our study population consisted of a single ethnic group. 

Further studies are needed to assess the usefulness 

of this method in other ethnic groups/population.

Additionally, this method requires mandibular 3rd molars 

not impacted with complete root formation, absence of 

caries &endodontic treatments/restoration.Mandibular 

3rd molars are more likely to get impacted if there is 

considerable space reduction in the jaw due to eruption 

of all other permanent teeth. Hence, this technique may 

not be suitable in every patient.

In the present study stage 0 of PDL visibility staging 

was almost exclusively seen below 21 years in both 

genders. According to this present study stage 1 shows 

the predictability of age above 19 years and stage 3 

shows predictability of age above 23 years. Furthermore, 

stage 0, 1 & 3 first appeared in male gender before 
female gender for same age. Stage 2 was not present in 

any of the radiographs studied. This is not in accordance 

with the study conducted by Catarina-Dourado10et al. 

in Portuguese population, where they predicted stage 2 

for persons with 21 years of age.This could probably be 

attributed to the ethnic differences in the mineralization 

and subsequent thinning of PDL surrounding the teeth 

roots.

Conclusion

Estimation of the human age is a strong factor in 

establishing the identity of the person. It is a procedure 

adopted by forensic scientists,anthropologists & 

archaeologists. Age estimation of an individual by 

examination of the PDL visibility of third molars using 

panoramic radiographs is a relatively simple & useful 

tool in the field of legal and forensic medicine. With our 
data, this method shows reliability as there is a strong 

correlation between the PDL visibility and age of the 

individual. Differences between ethnic populations are 

evident suggesting that specific population standards 
should be used when applying this technique. 
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Abstract

Background: Nursing is profession where practical and theoretical knowledge needs to be highly integrated 
and clinical practice is significant for the professional development of Nursing students. The shift from 
traditional instructional methods towards student-centered teaching challenges Nursing faculty to create 
learning experiences that will develop safe and competent graduates. Going out into the clinical field can be 
stressful for Nursing students. They know that mistakes can seriously affect a patient’s outcome. Nursing 
faculties are always looking for more effective teaching methods that enhance student knowledge and skills. 

Materials and Methods: Comparative research design was used to evaluatethe effectiveness of simulation 
based training versus traditional method of teaching on the retention of birthing care knowledge and skills. 
Convenience sampling technique was used to select 77 B.Sc Nursing Fourth Year students from SGT 
University Gurugram and R.R College of Nursing Gurugram.

 Results: The knowledge score for simulation group (23.05) was higher than traditional teaching group 
(17.87) at t = 31.08.The skill score for traditional teaching group (29.23) and simulation based training 
group (37.23) at t = 33.23.Simulation based training was more effective rather than traditional method of 
teaching in improving the retention birthing care knowledge and skills among students.

Conclusion: Simulation based training has opened up a firsthand learning in a nursing profession. Evidence-
based practices can be put into action by means of protocols and algorithms, which can then be practiced 
via simulation scenarios. The key to success in simulation training is integrating it into traditional education 
programmes.

Key words: Effectiveness, Simulation based training, Traditional method of teaching, knowledge , Skills . 

Introduction

Practical and academic knowledge needs to be highly 

integrated in nursing, and clinical practice is essential 

for the expert growth of all nursing students. The shift 

from traditional teaching methods to student-centered 

teaching challenges Nursing ability to create learning 

knowledge that will grow safe and capable graduates. 

Going out to the clinical area can be exhausting for 

nursing students. They know errors can extremely 

impact the patient’s outcome. So failure isn’t a choice. 

Students may end up being overly careful and uncertain 

about decisions, or maybe disastrous. Nursing faculties 

are still finding more efficient teaching approaches to 
improve student knowledge and skills. 1
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The traditional teaching approach mentions to the 

visual depiction of the act and actions or practical work 

relevant to the truths and values of a teacher’s lecture in 

the classroom. Traditional teaching approaches typically 

do not fulfill the needs of students to be active learners, 
since they do not provide time for independence, critical 

thinking; this means that nursing educators shift from 

a teacher-centered approach to a student-centered 

method that can promote individuality in learning and 

innovative problem-solving skills and dedication to 

lifelong knowledge and critical thinking. 1

Technological advances advance practice in all 

fields of education and industry, and the same applies 
to nurse education. Simulation tasks include controlled 

depictions of actual clinical incidents as a strategy not 

a technologyto mirror, foresee, or intensify specific 
simulations with fully immersive directed interactions.1

The world’s greatest health difference is maternal 

mortality, with most death occurring around labour, 

childbirth, and postpartum. The presence of skilled , 

competent nurses, optional learning for high-quality 

maternity care is a leading factor in decreasing 

maternal death and disability. The ultimate aim for 

Nursing Faculty is to develop nursing graduates who 

can think critically and apply professional expertise 

in dynamic circumstances of patient care. Given the 

growing complexities of the healthcare environment, 

practical educational opportunities that give students 

the opportunity to learn skills before working with 

actual patients are more relevant than ever. Curriculum 

reform demands have increased in recent decades, it is 

very critical that a nursing curriculum should overly and 

consistently improve the development of the habits and 

skills that graduates need to meet the social standards of 

health care professionals.2

Need of the Study

Maternity Nursing students , in particular, face 

many difficulties during work and delivery rotation 
that interfere with their knowledge chances , especially 

the partisans are typically known at the early phase of 

work and students can whole their work and distribution 

rotation without even witnessing the whole process 

of birth.  Simulation-based approaches can be used 

to improve healthcare professionals’ knowledge in 

secure surroundings without sacrificing enduring safety 
while retaining high degree of realism18. In particular, 

simulation-based training has major assistances for the 

training of medical and nursing students and inhabitants 

who not only face strict work-hour restrictions, but 

also the emotionally charged labour and distribution 

ward where it is very problematic and sometimes 

very uncomfortable to teach throughout work with 

eager parents waiting for their child’s birth. Obstetrics 

simulators were used to impart rare and catastrophic 

events to recover enduring safety and learner skills 

learner4,5,6.

Hence , the researcher felt that there is a essential to 

assess the efficiency of simulation based training versus 
traditional technique of teaching on holding of birthing 

care information and services among students. This 

result or conclusion could be used in Nursing curriculum 

and clinical settings so that evidence-based practice can 

be followed in the Nursing education. That is why the 

Nursing researcher has undertaken education.

 Statement of the Problem

A study to evaluate the effectiveness of simulation-

based training versus traditional method of teaching 

on the retention of birthing care knowledge and skills 

among students in selected Nursing Institutions of 

Gurugram NCR

Objectives of the study 

1. To evaluate the effectiveness of simulation-

based training on the retention of birthing care knowledge 

and skills among Group A. 

2. To evaluate the effectiveness of traditional 

method of teaching on the retention of birthing care 

knowledge and skills among group B. 

3. To compare effectiveness of simulation-based 

training versus traditional method of teaching on the 

retention of birthing care knowledge and skills among 

Group A and B 

4. To find association between simulation-based 
training on the retention of birthing care 
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knowledge and skills with selected demographic 

variables. 

5. To find out association between traditional 
method of teaching on the retention of 

birthing care knowledge and skills with selected 

demographic variables. 

Review of Litrature

E. Nelissen et al., (2015) Helping mothers thrive 

after birth: keeping awareness , skills and trust nine 

months after simulation-based exercise at a Rural 

hospital in Northern Tanzania. Eighty-nine healthcare 

staff from different cadres have been trained in “Helping 

Mothers Survive Bleeding After Birth,” which addresses 

the requisite distribution skills such as active third-stage 

labour and postnatal haemorrhage management (PPH). 

Awareness, skills and security among 38 healthcare 

workers were assessed before, immediately after, and 

nine months later. Completing a 26-item questionnaire 

confirmed understanding. Two virtual “basics” Trust 
in successful third-stage labour organisation, PPH 

management, placenta wholeness determination, 

bimanual uterine density, and advanced care access 

was self-assessed using a written 5-item questionnaire. 

Results showed that Mean awareness scores increased 

immediately after training from 70% to 77%, but 

decreased close to pre-training (72%) at nine-month 

follow-up (p=0.386). After training, the mean score in 
basic delivery skills increased from 43% to 51% after 

nine months (p=0.165). Mean PPH management scores 
rose from 39% to 51% and were kept at 50% at nine 

months (p=0.003). Bimanual density skills increased 
from 19% before, 43% immediately after, to 48% 

nine months after training (p=0.000). Confidence rose 
immediately after training and was mostly retained in 

nine-month follow-up. Training resulted in immediately 

enhanced understanding , skills and sureness. Although 

perception and simulated basic distribution declined 

after nine months, security and simulated spare services 

were largely reserved. These answers indicate ongoing 

training. 8

2.M. D. Beal et al., (2017) Showed a study to 

analyse the views of nursing students on the use of 

simulated pregnant in the practise of labour courses.270 

students were chosen using a suitable sampling method. 

Data were collected using a questionnaire form. It was 

calculated that 64.1% of students assumed that the use of 

simulated pregnant women led to the practical learning 

of labour stages. Students were found to assume that 

there were variations between simulation procedure and 

clinical applications (p<0.001), between the laboratory 

setting conditions used and the actual clinical conditions 

(p= 0.012)7.

3. L. C. Stayt et al. (2015) Conducted a clinical 

simulation efficacy analysis to enhance the clinical 
efficiency of identifying and treating adult declining 
patients in hospitals. Ninety-eight first year Nursing 
students were assigned to also a control group where 

they received a standard lecture or a simulation 

interference group. Participants performed a pre‐ 
and post-intervention objective standardized clinical 

review. General Perceived self-efficacy and self-
reported capability scores were slow before and after 

the intervention. Student satisfaction teaching was 

also surveyed. Results showed the intervention group 

done substantially better in standardized after impartial 

clinical review. There was no substantial change 

in General Perceived Self Effectiveness and Self-

Reported Competency scores between the regulator and 

intervention group. The interference group enjoyed their 

teaching process slightly more. The study concluded 

that simulation-based education can be an important 

instructive technique for teaching skills to identify and 

effectively treat a worsening patient9.

Material and Methods

The study was conducted from December 2018 

– September 2020 .A quantitative approach with 

comparative research design was adopted for the the 

study. Total of 77 students who met the inclusion 

criteria were selected using Non probability Convenient 

sampling technique. The selected students are then 

divided into two groups 38 students for simulation 

based training ( Group A ), 39 students for traditional 

method of teaching ( Group B ). Structured knowledge 

questionnaire and checklist by self administration 

and observation technique were used to assess the 

knowledge and skills regarding retention of birthing 

care. Knowledge questionnaire includes 30 questions 
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and checklist consists of 4 dimensions namely getting 

ready, conduction of delivery, active management of 3rd 

stage of labor and post procedure tasks. Reliability of 

the tool was established by Karl Pearson’s coefficient 
of correlation method and it was to be 0.77.Ethical 

approval was obtained from DRC and the ethical 

committee concerned heads of the selected Nursing 

institutions. Written informed consent was taken from 

the participants prior to data collection. The data was 

analyzed and interpreted in terms of objectives of the 

study. Descriptive and inferential statistics were utilized 

for the data analysis. A p value ≤ 0.5 was considered as 
significant for the present study.

Findings

The findings of the study indicated that 13% 
students had poor knowledge, 79% students had average 
knowledge and 8% students had good knowledge in 
Group A. 37% students had average skill and 63% 
students had good skill and 0% had poor skill regarding 
retention of birthing care skill in Group A . 

24 % students had poor knowledge, 55% students 

had average knowledge and 8% students had good 

knowledge in Group B . 79% students had average skills 

and 21% students had poor skills regarding retention of 

birthing car in group B . Hence, it concluded that students 

have adequate skill regarding retention of birthing care 

among Group B .

Figure No. 1 Bar Diagram showing percentage distribution of sample characteristics for Group A & B. 
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Study findings also revealed that theeffects of 
simulation based training on retention of birthing care 

knowledge among students in Group A with selected 

demographic variables such as previous training with 

an obstetric simulation was found to be statistically 

significant.The effects of simulation based training 
on retention of birthing care skills among students in 

Group A with selected demographic variables such as 

age ,previous birthing care , normal vaginal deliveries 

performed in labor room independently was found to be 

significantly associated.

Further it was observed that the effects of simulation 

based training on retention of birthing care knowledge 

among students in Group B with selected demographic 

variables such as age, gender, previous training with 

an obstetric simulation, normal vaginal deliveries 

performed in labor room independently was found to 

be statistically significant. The effects of simulation 
based training on retention of birthing care skills among 

students in Group B with selected demographic variables 

such as age, gender, previous training with an obstetric 

simulation, normal vaginal deliveries performed in labor 

room independently was found to be significant at 0.05 
level of significance. 

Figure No.2: Comparison of Group A and Group B post test knowledge score regarding retention of 
birthing care

Figure No.3: Comparison of Group A and Group B post testskill score regarding retention of birthing care
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Discussion

Findings of the present study revealed that the effects 

of simulation based training on retention of birthing care 

knowledge among students in Group A with selected 

demographic variables such as previous training with 

an obstetric simulation was found to be statistically 

significant.These findings are consistent with the 
findings of a study conucted byMarzouk T [2015]where 

it was found that students in the simulation community 

had higher statistically significant scores than the control 
group (46.5±4.7 vs. 36.9±3.6; 95 % CI 11.25, 7.75 & 

p<.001) for realistic achievement and (21.1±3.8 vs. 

11.2±3.3; 95 % CI 8.396, 11.331 & p<.001) for students 

‘ satisfaction with the clinical training knowledge. 10

The effects of simulation based training on retention 

of birthing care skills among students in Group B 

with selected demographic variables such as age, 

gender, previous training with an obstetric simulation, 

normal vaginal deliveries performed in labor room 

independently was found to be significant. However, 
these findings are consistent with the study conducted by 
Antonelli PMRet al where it wasconcluded that the SIM 

group showed better performance in all the domains with 

a better comprehension of the mechanisms of childbirth, 

managing and assistance of labor and delivery.

Conclusion

The study at last concluded that there was a 

significant difference in knowledge score and skill score 
of Group A and Group B regarding retention of birthing 

care. Group A has more knowledge and skills regarding 

retention of birthing care. The association which found 

significant at of 00.0(p<0.05)the effects of simulation 
based training on retention of birthing care knowledge 

among students in Group A with selected demographic 

variables such as previous training with an obstetric 

simulation.There was association which found significant 
at of 00.0(p<0.05)the effects of simulation based training 

on retention of birthing care knowledge among students 

in Group A with selected demographic variables such as 

age ,previous birthing care , normal vaginal deliveries 

performed in labor room independently.of post test 

knowledge score and skill score regarding retention of 

birthing care among Group A and Group B students with 

selected demographic variables. There was association 

which found significant at of 00.0(p<0.05)the effects of 
simulation based training on retention of birthing care 

knowledge among students in Group B with selected 

demographic variables such as age, gender, previous 

training with an obstetric simulation, normal vaginal 

deliveries performed in labor room independently 

there was association which found significant at of 
00.0(p<0.05)the effects of simulation based training on 

retention of birthing care knowledge among students 

in Group B with selected demographic variables such 

as age, gender, previous training with an obstetric 

simulation, normal vaginal deliveries performed in labor 

room independently. It was proven that effectiveness 

of simulation based training was effective regarding 

retention of birthing care knowledge and skills.

Implication of the study: The findings of the study 
have several implications which are discussed under the 

following areas.

Nursing practice 

The study has an important implication in Nursing 

education and other fields. The Nursing curriculum 
should lay more emphasis on the importance of simulation 

based training so as to increase the knowledge, skill 

related to clinical learning among Nursing students. 

Nursing students should be trained by giving 

simulation based training before their actual clinical 

exposure. 

The simulation based training will help the students 

to deal with all difficulties which they may face during 
their actual clinical exposure. Nursing students can think 

critically so that they avoid a big mistake which can put 

the life of a patient in risk. 

Nursing research 

Nursing Research provides knowledge among 

Nursing students on the importance of simulation based 

training. The findings of the present study can help the 
future researchers to conduct studies in other field of 
Nursing education such as Medical Surgical Nursing, 

Mental Health Nursing, Child Health Nursing. 
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Nursing administration

Nursing administration can provide adequate funds 

to establish simulation lab so that students as well as the 

teachers can be take benefits.

Suggestions 

1. The Educational Institutions could arrange 

periodic simulation based training for students to learn 

the skills.

2. Simulation based training will help the teachers 

to teach the skills to students by creating a real situation 

so that they will not repeat the same mistake when they 

will be exposed to clinical area.

Recommendations 

On the basis of the findings of the study, the 
following recommendations have been made for further 

study:

The study can be replicated on the larger scale.

1. A similar study can be conducted in a different 

setting to find out the significant difference between 
effectiveness of simulation-based training versus 

traditional method of teaching on the retention of 

birthing care knowledge and skills among students.

2. A follow up study of simulation based learning 

to find out the effectiveness in terms of increase in 
knowledge, skills, confidence among the students.

3. It is recommended that the study can be done 

in all educational institutions to foster the learning of 

students.

4. It is recommended that the study can be 

conducted among the teachers so that in service 

educations can be conducted accordingly.

5. A similar study can be conducted in large 

sample, thereby findings can be generalized for a large 
population.
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Abstract

Stress is a feeling of emotional or physical tension. It can come from any event or thought that makes you 
feel frustrated, angry, or nervous. The period between childhood and adulthood is viewed as Adolescence. 
It is the period, where physiological and psychological maturity takes place. By nature, adolescents are 
sensitive, emotional, and temperamental and pass through a major transformation from childhood to 
adulthood involving a great physical, mental and emotional evolutionary process. Most of the students are 
stressful during the times of exams. Stress occurs while preparing and clearing the exams as one struggles 
to achieve the expected grade and mastering the content in a defined time. Raja Yoga meditation eases 
physiological and psychological stress and restores mental harmony if practiced on a regular basis; it is a 
compliment for promoting and maintaining physical, mental, and spiritual health. Heartfulness meditation 
used in this investigation is a simplified form of Raja Yoga where a practitioner meditates on the heart. 

Keywords: emotional, frustrated, nervous, raja yoga, cure 

Introduction

Stress is a feeling of emotional or physical tension. 

It can come from any event or thought that makes 

you feel frustrated, angry, or nervous. Stress is your 

body’s reaction to a challenge or demand. In short 

bursts, stress can be positive, such as when it helps you 

avoid danger or meet a deadline. 

Stress has become inevitable in current lifestyles. 

Stress manifestations include emotional reactions like 

panic state, frustration, low self-esteem, a temporary 

hindrance in coping, debilitation, peevishness, 

nervousness, a state of dissemination, etc and physical 

symptoms like low energy, headaches, stomach upsets, 

tachycardia, pain, insomnia, profuse sweating, muscle 

spasms, frequent respiratory infections, etc2

Stress at Various Levels

The period between childhood and adulthood is 

viewed as Adolescence (13yrs to 18 yrs). It is the period, 

where physiological and psychological maturity takes 

place 8

By nature, adolescents are sensitive, emotional and 

temperamental and pass through a major transformation 

from childhood to adulthood involving a great physical, 

mental and emotional evolutionary process.7Lifestyles 

have made adolescence a stressful period for the 

children. Emotional stress in adolescents can result from 

multiple factors like sensitive feelings or relationships 

with opposite sex, peer influences, social networking, 
parental pressures, academic pressures such as excessive 

assignments, poor academic performance and failure, 

poor relationship with teachers and friends etc11

Most of the students are stressful during the times 

of exams. Stress occurs while preparing and clearing the 

exams as one struggles to achieve the expected grade 

and mastering the content in a defined time.1Stress is 

self-imposed and inversely affects student’s health, time 

management and academic performances.1 

Stress in Adulthood

The period between 19 yrs to 25 yrs is considered as 

young adulthood. Young adults are highly sensitive and 

prompted by their emotions, feelings and take decisions 

DOI Number: 10.37506/ijfmt.v15i3.15320
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according to their instincts and peer influences. As they 
have less experience to make proper judgments, they are 

highly stressful compared with older adults. At the same 

time, they are open to alternative and complimentary 

therapies. 13

In general, young adults respond to stress with 

unhealthy behaviors such as irritability, anger, sleep 

deprivation, overeating or eating unhealthy food, 

substance abuse and stress headaches. Chronic stress 

in young adults can have lasting repercussions on their 

psychological and physical health in their future life.

Stress as Per Gender

In general, females are more sensitive to emotions 

and feel more stressed than males in any given adverse 

circumstances. Females go through many psychological 

and physiological changes during puberty, adolescence, 

and adulthood. Stress related to body image issues, eating 

disorders and peer relationships is common in this age 

group. They are expected to multitask in daily activities, 

face greater burden, demands and restrictions in the 

family compared to their opposite sex. 9Furthermore, 

females may experience gender specific violence and 
discrimination in the society adding to their stress5

The main aim of this study is to assess the 

effectiveness of Heartfulness Meditation on stress 

management in college students.

Methods

Yoga and Meditation techniques have been in use 

for centuries in learning environments and clinical 

settings as methods to reduce pain and to mitigate 

stress. During meditation, the mind is trained to ignore 

thoughts and become still. Regular practice clears away 

the information workload that builds up every day in the 

mind contributing to stress. 

The practice of meditation produces a relaxation 

response even in subjects who had never practiced 

meditation before. It results in the physiological stress 

responses without taking away the beneficial effect of 
stress, the namely improved performance of cognitive 

tasks and memory; In fact, it can reverse our stress 

response, deterring the progress to a chronic stress 

condition. 

Raja Yoga meditation eases physiological and 

psychological stress and restores mental harmony 

if practiced on a regular basis; it is a compliment for 

promoting and maintaining physical, mental, and 

spiritual health 11. 

Heartfulness meditation used in this investigation 

is a simplified form of Raja Yoga where a practitioner 
meditates on the heart. This technique involves 

regulation of mind by ignoring unwanted thoughts 

during meditation. There is no concentration involved 

during meditation. When one tunes the mind to the heart, 

sensitivity improves, and one goes from just ‘thinking 

to feeling’ resulting in becoming more intuitive, more 

sensitive, and hence more compassionate. This is a 

very important aspect for caregivers such as nurses, 

facilitating the development of heart-based qualities 

such as compassion, love, tolerance, sense of timing 

and intuition. Heartfulness meditation brings a double 

benefit which is regulation of mind and enabling one to 
perceive and engage with the heart.

Results

We are collectively being faced with more external 

pressures in the modern world. The pace of work is 

increasing, and we are asked to do more work in less 

time. If we are not careful in living an orderly life, our 

stress levels can skyrocket and leave us rattled with 

anxiety, anger, frustration, and other negative emotions. 

Luckily, there are many ways to deal with stress 

constructively. While we may not have full control over 

the external environment, we can slowly gain mastery 

over the internal environment, or the mind.

There are many ways to train the mind, and all of 

them have to do with regulating our thoughts. Here are 

two practical ways to train your mind and regulate your 

thoughts at work to lower stress and anxiety.

Give others the benefit of the doubt: People might 

say rude or insensitive things to you while also placing 

heavy work demands on you. Instead of getting angry, 

remain aware that they probably had no intention to 

be mean to you. That may be how they communicate, 

they may also be under a lot of pressure, and they might 
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not be aware of what your schedule is like. Give others 

the benefit of the doubt with respect to their intentions, 
while also being clear and firm about your needs and 
capacity to take on work.

Actively generate positive emotions: Positive 

emotions such as gratitude, love, joy, etc. harmonize the 

mind, which can help you manage and complete your 

work more effectively. We can actively generate positive 

emotions from within ourselves. Think of all the things 

in your life you are grateful for. Think of those things 

that make you feel love, happiness, joy, etc. and really 

feel those positive emotions and let them wash over you. 

Make a habit of remaining in a positive emotional state 

even when there is chaos around you.

The mind is efficiency obsessed, and therefore, it is 
difficult to re-orient it from patterns of negative thinking. 
It is useful to take up an effective meditation system 

to work on reconstructing our minds into dynamos of 

positive energy.

 

 Figure1: Distribution in age group

 

Figure 2: Stress in gender
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Discussion

At the baseline, female participants had more stress 

than males in all types of stress across all age groups. It 

is consistent with the results found in previous studies 

that, in general, women experience more stress than 

men. Common causes of this increased perception of 

stress in females is due to physiological, psychological 

and cultural factors, gender based discrimination etc3

By nature, girls are tender, caring and empathetic 

towards their loved ones, filled with expectations. They 
are multi-tasking and culture oriented compared to 

males. In general, males are fun- loving; tend to have 

a swift fight or flight response and escaping tendency 
by relaxing and distractions. 4After the Meditation 

Masterclass, there is a significant decrease in stress due 
to overload, worries, tension and harassment in females 

and a significant increase in the levels of joy. In the case 
of male participants, the scores of stress due to overload, 

worries, tension and harassment are less at the baseline. 

Stress related to these has reduced after the Meditation 

and the levels of joy have significantly increased after 
participation inmeditation.

In general, adolescence is a stressful period filled 
with pressures related to behavior, peers, psychosexual 

problems, academic demands, parental expectations, 

relationships etc. Teenagers are more sensitive to 

emotions than young adults.5

Adolescents had greater stress related to work 

overload, worries, tension and harassment at the baseline 

compared to young adults. As expected, they also had 

more levels of joy than their older counterparts. This 

indicates the labile nature of emotions in adolescents, 

explaining their mood swings.

There is a significant reduction in the stress 
levels related to work overload, worries, tension and 

harassment and a significant increase in joy among 
adolescents after Meditation Masterclass. These changes 

in all parameters except work overload have achieved 

statistical significance.

In Adults, there is a statistically significant reduction 
in stress related to worries and a significant rise in joy 
after the meditation Masterclass. Stress levels related 

to overload, tension and harassment also have reduced 

though not to the extent of statistical significance.

Feeling of stress due to ‘Overload’ is generally 

related to the burden of work, in this age group- it is 

mostly academic, like home works, exams, etc- which is 

an externalfactor.

As expected, external factors do not change 

significantly over a period of three days explaining the 
reason why there was no significant reduction in the 
stress related tooverload.

Compared to adolescents, adults are more mature, 

more decisive, less aggressive, well oriented of 

future plans and better treated by their teachers and 

parents.6Hence, adults might not have felt greater tension 

and harassment compared to adolescents. 

Meditation changes the attitude of a person, the way 

how he/she perceives things. Worries and tension occur 

when a person perceives the circumstances as a source 

of an unwanted or unpleasant outcome. Meditation 

removes such self-generated false perceptions and 

enhances courage by promoting dependency on the 

higher self and prepares the person to face the future with 

a positive attitude. Our study endorses the same as there 

is a significant reduction in the stress related to worries 
and tension in all the participants after the Heartfulness 

Meditation Masterclass.

Harassment is generally related to one’s feeling of 

how he or she is treated by others. ‘Feeling of being 

harassed’- in college students, is generally due to their 

misunderstanding of the demands made by the parents 

and teachers, which are meant to correct them -for their 

better future.

Meditation promotes introspection and matured 

thinking. When we do self-examination as to “why 

someone is behaving with me like this?”- before judging 

that behavior as entirely unreasonable, uneasiness 

of being ill-treated by others subsides. The same is 

confirmed by the results of this study, showing a 
significant reduction in stress due to harassment in 
Adolescents and females- the subgroups that are more 

vulnerable to this kind ofstress.
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Overall, Heartfulness Meditation promotes a feeling 

of joy. This could be related to the removal of disturbing 

thoughts and creation of a sense of calmness and inner 

peace.

This is consistent with the ancient literature, that the 

true inner nature of the Soul is ‘Joy’. It is the coverings 

around it, made by one’s thoughts and actions, separate 

the person from it (Chandra R). Meditation takes the 

person deep within and gives the taste of his or her inner 

self which reveals its true nature, that is ‘Joy’.12

Most important of all is the process itself, which 

is not just another traditional meditation teaching. 

It consists of a bundle of different processes like 

relaxation, heart-based meditation, Yogic transmission 

and Heartfulness cleaning. These processes worked 

synergistically complimenting the effects of oneanother.

In this meditation participants were guided through 

heart-based meditation, not just explaining the method. 

So far, in the previous studies, participants were guided 

in yoga exercises, breathing exercises etc guiding the 

participants during meditation and taking them deep 

inside was first of its kind.

An extraordinary technique called ‘yogic 

transmission’ was used by the guide which is– said to be 

a unique feature of Heartfulness method. This process 

is claimed to take the meditators to deeper levels of 

meditation in a short time.

Heartfulness Relaxation- helped them to relax 

entire body before beginning meditation, so that the 

participants could get settled in Meditation, faster.

Finally, the Heartfulness Cleaning, a process of 

simple commands given by the guide that enabled the 

participant to mentally clean unnecessary thoughts in 

his/her mind and rejuvenate it. This made the meditation 

more peaceful and tranquil (Naidoo P). 

Conclusion

Meditation significantly reduced stress levels in 
college students. Higher the stress level at the baseline, 

greater was the reduction of stress after the Heartfulness 

Meditation. We observed a markedly increased feeling 

of joy uniformly among all the participants after the 

Masterclass.

It is an irrefutable fact that meditation is effective 

in reducing stress. But making a person to get settled in 

meditation is the real challenge. In general, greater the 

disturbance in mind, longer will be the time required to 

feel calmness through meditation.

This Heartfulness Masterclass offered a bundle 

of simple strategies to help the participants get settled 

in deeper states of meditation faster. These worked in 

perfect synergy. ‘Heartfulness Relaxation’ - prepared the 

person for meditation, ‘Heartfulness Cleaning’ removed 

disturbing thoughts, the unique concept of ‘Yogic 

Transmission’-facilitated to go deeper in meditation 

within a short time and ‘Heartfulness Prayer’-helped 

to connect deep within, thus gaining the guidance and 

confidence from within.

This multipronged systematic approach, provided as 

practical walkthrough sessions with real time guidance, 

appears to be the most important reason for such a 

significant reduction in stress in such a short time. 

Ethical Clearance: This study has been carried out 

in the year 2013, after from the ethical committee of 

NRI Medical College/ General Hospital, Chinakakani, 

Guntur.
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Abstract

Background of Study: Personal hygiene is very important in all stage of human life, but appropriate 
cleanliness habits should be started from childhood. Children are who learn about good hygiene practice it 
will be last longer the life and will carry during adulthood1. Hygiene guidance counseling should start as 
earliest possible along with parents so parents can teach about right hygiene to their children2.

Objectives: 1. To assess the Knowledge regarding personal hygiene among primary school children. 2. To 
assess the Attitude regarding personal hygiene among primary school children. 3. To assess the practice 
regarding personal hygiene among primary school children. 4. To prepare and distribute a health education 
pamphlet on personal hygiene. 

Methodology: The Descriptive survey approach cross sectional study research design carried out for the 
study, Sampling method was Non Probability sampling technique Convenience sampling method Study 
population Primary and middle school children. (5th, 6th & 7th standard) Study Setting Rural Primary School 
Kheda District Study Size 100 School Children’s3.

Results: Regarding the distribution of sample according to knowledge regarding hand hygiene where 3(10%) 
had Moderate knowledge, 27(90%) Had Adequate Knowledge and none of them had inadequate knowledge. 
Only 17.3 % children’s found that they does not used and cloth or tissue paper during sneezing or coughing 
and rest of para-meter regarding hand hygiene were founded that primary school children had good practice. 

Key words: Knowledge, Attitude, Practice, Health, Hygiene, Prevention and Diseases. 
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Introduction

Personal hygiene is very important in all stage of 

human life, but appropriate cleanliness habits should 

be started from childhood. Children are who learn 

about good hygiene practice it will be last longer the 

life and will carry during adulthood. Hygiene guidance 

counseling should start as earliest possible along with 

parents so parents can teach about right hygiene to their 

children1.

No one wanted to discuss about personal hygiene 

most of people avoid it. In government schools the 

teacher often teach about hygiene and cleanliness to the 

students, they take very less interest to teach the students. 

Providing proper teaching the basics importance of 

personal hygiene for keeping children’s healthy and 

clean. Children those not maintain proper hygiene or 

with poor hygiene are most often suffer from various 

DOI Number: 10.37506/ijfmt.v15i3.15321
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health problems.

Most common health problem related to childhood 

can be reduced by proper hand washing practice with 

soap before eating food and after using of the toilet4. A 

survey conducted by United nation of child emergency 

fund among school children the survey result shows 

that 50 percent health problems found were related to 

lack of personal hygiene and poor sanitation. A research 

study conducted some backward and poor areas of the 

Pakistan5. The study result evidence that proper hand 

washing with soap reduce 50 percentage chances of 

infectious disease among children as well as adult5. 

They provide soap through donations, to the families. 

It means only hand washing with soap can reduce the 

chances of various infectious disease.

Methodology

Research Approach:- Descriptive survey approach

Research Design: - Cross sectional study 

Sampling method:- Non Probability sampling 

technique Convenience sampling method 

Study population: - All Primary and middle school 

children. (5th, 6th & 7th standard)

Study Setting: Rural Primary School Kheda District

Study Size: - 100 School Children’s (5th, 6th & 7th 

standard)

Results

Finding related to distribution of sample according 

to age sample 0 (0%) belong age group of 5-6 years, 

sample 3(10%) belong age group of 7-8 years, sample 

27 (90%) belong age group of 9-10 years.

Regarding the Gender Primary School Children’s 
out of 30 samples, 13(43.33%) were Female and 

17(56.67%) were Male.

Regarding the Religion of Primary School Children’s 

out of 30 samples, 29(96.67%) were Hindu, 1(3.33%) 

Christian, and there was no one belongs to Muslim and 

other religion.

Regarding the Father Education of Primary School 

Children’s out of 30 samples, 1(3.33%) was illiterate, 

12(40%) were primary education, 16(53.34%) were 

secondary education, 1(3.33%) were higher secondary 

education, No one having graduate or Above

Regarding the Mother Education of Primary School 

Children’s out of 30 samples, 8(26.67%) was illiterate, 

16(53.34%) were primary education, 6(20.%) were 

secondary education, No one High Secondary and 

graduate or Above.

Regarding the Class of Study of Primary School 

Children’s out of 30 samples, 10(33.34%) were Study in 

3rd standard and 10(33.33%) were Study in 4th standard 

and 10(33.33%) were Study in 5th standard. Regarding 

the father occupation of Primary School Children’s out 

of 30 samples, 0(0%) was Unemployment, 1(3.33%) 

Govt. job, 8(26.67%) were private job, 21(70.%) were 

business.Regarding the distribution of sample according 

to knowledge regarding hand hygiene where 3(10%) 

had Moderate knowledge, 27(90%) Had Adequate 

Knowledge and none of them had inadequate knowledge. 

Only 17.3 % children’s found that they does not used 

and cloth or tissue paper during sneezing or coughing 

and rest of para-meter regarding hand hygiene were 

founded that primary school children had good practice. 
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Table:1 Demographic Data:

SN Variables Categories Frequency(F)

1 Age

8-9 years 12

10-11 years 43

12-13 years 37

14 – 15 years 08

2 Gender
Female 64

Male 36

3 Religion

Hindu 68

Christian 20

Muslim 12

Other 00

4
Class of Study

5th Standard 49

6th Standard 43

7th Standard 08

5 Father Education

Non Formal Education 15

Primary 78

Secondary 07

Higher secondary 00

Degree and above 00

 

6 Mother Education

Non Formal Education 85

Primary 09

Secondary 06

Higher secondary 00

Degree and above 00

7 Father Occupation

Unemployment 25

Govt. Job 00

Private Job 34

Business 41

Others 00
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Table: 02 Knowledge about Personal Hygiene

Score Number of Sample Percentage (%)

Inadequate Knowledge 59 59%

Moderate Knowledge 16 16%

Adequate Knowledge 25 25%

TOTAL 100 100 %

Table: 03 Attitude about Personal Hygiene 

Score Number Of Sample Percentage (%)

Inadequate Attitude 20 20 %

Moderate favourable Attitude 09 09 %

Adequate favourable Attitude 71 71%

TOTAL 100 100%

Table: 04 Practice regarding Personal Hygiene

Question Categories Frequency(F) Percentage (%)

Cleaning teeth/tooth brush

Daily 55 55 %

Alternative days 30 30 %

Once in a Week 15 15 %

Using toothpowder/toothpaste
Yes 87 87 %

No 13 13 %

Ever visited a dentist
Yes 19 19 %

No 81 81 %

How option do you trim your 
Nails

Once in a Week 12 12 %

Once in a Month 20 20 %

When Nail Grow 68 68 %

Do you cut your nail by mouth
Yes 39 39 %
No 61 61 %

Do you play in Mud or Dirty 
Water

Yes 72 72 %

No 28 28 %

Does you have habit of nose 
picking

Yes 22 22 %

No 78 78 %

How option do you take bath

Daily 86 86 %

Alternate Days 14 14 %
Twice in a Week

00 00 %
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Question Categories Frequency(F) Percentage (%)

How option do you change 
cloth

Daily 100 100 %

Alternate Days 00 00 %

Twice in a Week 00 00 %

How option your mother wash 
your cloth

Daily 04 04 %

Alternate Days 07 07 %

Twice in a Week 89 89 %

Conclusion

The study result and finding concluded that the most 
of primary school children’s has adequate knowledge 

and practice regarding hand hygiene. Only 17.3 % 

children’s found that they does not used and cloth or 

tissue paper during sneezing or coughing and rest of 

Para-meter regarding hand hygiene were founded that 

primary school children had good practice. 

The study findings can be concluded that the 
average percentage of hygiene practice in terms of 

knowledge, attitude and practices among government 

primary school children was found to be satisfactory, 

Majority of students seem to use well hygiene practice, 

filtered water for drinking purpose, proper bathing, 
washing cloth and school uniform, hand hygiene and 

tooth brushing. Individual cleanliness is anything but a 

disconnected conduct; rather it changes from individual 

to individual as per various variables. Intercession 

programs raising the mindfulness and significance of 
individual cleanliness among younger students through 

facilitated training measures by educators and instructive 

printed cleanliness flyer. Based on our research results 
and finding we believe that the higher authority and 
education department of India or state has to take initiate 

and should develop polices and guideline for school 

regarding health awareness and personal hygiene and 

all the primary school teacher must aware about it and 

should be practice health checkup regularly basis in 

order to reduce minor alignment among primary school 

children because they are the future of the national.

Conflict of Interest: Nil

Source of Funding: College Management

Cont... Table: 04 Practice regarding Personal Hygiene

Ethical Clearance: The study was approved by the 

research committee, IEC – DPCN/1st IEC/2018-19/09 

and a formal written permission was gathered from the 

authority of Primary Schools.

 Statement of Informed consent: Informed consent 

was acquired from the participants 

References

1. Hygiene. [Internet]. 2012 [cited September 2012] 
Available from: https://www.wikidoc.org/index.
php/Hygiene 

2. Angela Oswalt, MSW, Natalie, Early childhood 
hygiene [Internet] Available from: ,https://www.
gracepointwellness.org/462-child-development-
parenting-early-3-7/article/14296-early-childhood-
hygiene 

3. Denise F. Polit, Bernadette P. Hungler. Nursing 
research, principal and methods,6th edition. 
Lippincott Williams and Wilkins publisher: 1999. 

4. Fosiul A. Nizame, Leanne Unicomb, Handwashing 
before Food Preparation and Child Feeding, 
Bangladesh 2013 Dec 4; 89(6):1179–1185. 
Available from:https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3854896/ 

5. United Nations International Children’s Emergency 
Fund (UNICEF),[Internet] 2021, Available from:   
https://www.ungm.org/Shared/KnowledgeCenter/
Pages/UNICEF 

6. Sarkar M. (2013). Personal hygiene among 
primary school children living in a slum of 
kolkata, india. Journal of preventive medicine and 
hygiene, 54(3), 153–158. available from:https://
www.ncbi.nlm.nih.gov/pmc/articles/pmc4718376/

7. Ullah I, serwar g. Intestinal worm infestation in 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      295

primary school children in rural peshawar. Gomal 
journal of medical sciences. 2009;7(2):132-136.
available from: http://gjms.com.pk/files/gjms%20
vol-7-2(13).pdf 

8. Y Asnmaruthi, K aruna lakshmi, Ramakrishna 
rao,. Dermatophytes and other fungi associated 
with hair-scalp of primary school children in 
visakhapatnam, india: a case study and literature 
review. The internet Journal of Microbiology. 2007 
Volume 5 Number 2. Available from: https://ispub.
com/IJMB/5/2/6454#

9. Kumar S, Panwar J, vyas A, Sharma J, Goutham 
B, et al. Tooth cleaning frequency in relation to 
socio-demographic variables and personal hygiene 
measures among school children of Udaipur district, 
India. International Journal of Dental Hygiene. 
2011;9(1):3-8.Available from: https://europepmc.
org/article/med/21226844

10. Lopez-Quintero C, Freeman P, Neumark Y. Hand 
Washing Among School Children in Bogotá, 
Colombia. American Journal of Public Health. 
2009;99(1):94-101.Available from :https://
pubmed.ncbi.nlm.nih.gov/19008513/ 



296    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Relation between Duration of Diabetes and Cardiac Mortality 
in Post-Mortem Cases Coming to GMERS General Hospital, 

Himmatnagar

Kamesh Modi1, Uttamkumar Solanki2, Kavita Banker3, Rajni Bhagora4, Jagdeep Jadav5

1Assistant Professor, Department of Forensic Medicine & Toxicology, GMERS Medical College, Himmatnagar, 
2Associate Professor, Department of Forensic Medicine and Toxicology, GMERS Medical College, Junagadh, 

3Assistant Professor, Department of Community Medicine, GMERS Medical College, Himmatnagar, 4Associate 
Professor, 5Professor and Head, Department of Forensic Medicine and Toxicology, GMERS Medical College, 

Himmatnagar

Introduction

The term diabetes mellitus describes a metabolic disorder of multiple etiologies characterized by chronic 

hyperglycemias with disturbances of carbohydrate, fat, and protein metabolism resulting from defects in 

insulin secretion and/or insulin action1. Diabetes is fast becoming the epidemic of the 21st century. Type 2 

diabetes, which is more prevalent (more than 90% of all diabetes cases) and the main driver of the diabetes 

epidemic, now affects 5.9% of the world’s adult population with almost 80% of the total in developing 

countries2. World Health Organization (WHO) reports show that in India, 32 million people had diabetes in 

the year 20003. The International Diabetes Federation (IDF) estimates the total number of diabetic subjects 

to be around 40.9 million in India and this is further set to rise to 69.9 million by the year 20252. 

Cardiovascular disease (CVD), comprising coronary heart (CHD) and cerebro-vascular disease, are currently 
the leading cause of death globally, accounting for 21.9 per cent of total deaths, and are projected to increase 
to 26.3 per cent by 20304. The factors that coalesce to increase the risk of developing atherosclerotic CHD 
were demonstrated in Framingham in the mid – 20th century5 and have subsequently been shown to be 
pervasive across ethnicities and regions of the world6. These are not new risks, but the ubiquity of smoking, 
dyslipidaemia, obesity, diabetes and hypertension has been gradually escalating7, and is thought to be the 
driving influence behind the epidemic of heart disease faced today. 

Present study was conducted to estimate the diabetes as risk factor more clearly and its influence on cardio-
vascular complications particularly on coronary arteries and on heart structures. 

Key Words : Diabetes, Cardiac, Mortality
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Aims and Objectives

To estimate duration of diabetes as causative factor 

in cardiac complications and mortality 

Material and Method

This descriptive study was conducted at GMERS 

medical college Himmatnagar, Gujarat.

Inclusion criteria: Deceased having diabetes and 

PM done at Aravlli and Sabarkatha district.

Exclusion criteria: Deceased without having 

diabetes. 
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Data collected in year January 2018 to January 2019

Primary data was collected as per predesigned 

Performa. All the findings were recorded as per Performa. 

Study Procedure: This Data collected in year 

January 2018 to January 2019. All deceased coming and 

fulfilling inclusion criteria are included in study. 

Statistical Method of analysis:

Total 98 observations collected. Then they were 

formatted in Microsoft Excel and analyzed in Epi info 

7 software. 

Observation and Discussion

Table 1: Distribution according to age and sex 

Age
Sex

Total
Male Female

1 10-20 1 0 1(1.02%)

2 20-30 1 1 2

3 30-40 1 4 5

4 40-50 6 7 13(13.26%)

5 50-60 17 27 34(34.69%)

6 60-70 10 10 20(20.40%)

7 70-80 2 7 9

8 80-90 2 1 3

9 90-100 0 1 1(1.02%)

Total 40 58 98

In this study 98 observations included as per 

inclusion criteria. Out of them 40 were males and 58 

were females. Majority were in 50 to 60 age group, 

which is 34.69%. In 60-70 age group 20.40% were there. 

Only 1 that is 1.02% was found in 10 to 20 and 90 to 100 

years age group. Meaning that person having diabetes, 

survive less as very few observations are there in old 

aged groups. 

Age and sex-adjusted mortality risk in diabetic 

patients without pre-existing coronary artery disease was 

found to be equal to that of non-diabetic individuals with 

prior myocardial infarction (MI)8. These remarkable 

findings regarding higher risk of mortality9,10,11 have 

led to suspicion that common precursors predispose to 

diabetes and CHD12,13, with subsequent implications 

that insulin resistance, visceral adiposity, and excess 

inflammation14,15,16 underlie the pathophysiology of 

thrombogenesis. 
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Table 2: Distribution according to post mortem findings 

Sr.No PM findings Number

1 PM findings in coronaries 63 (64.28%)

Athrosclerosis

LMCA 9

LAD 31

LCX 2

 Calcified coronaries 2

Athromatous plaques 19

2 PM findings in walls of ventricles (Thickened walls) 21 (21.42%)

3 PM findings in valves of heart 14 (14.28%)

Above table described postmortem findings in 
diabetic patients. Positive observations in coronary 

arteries recorded in 64.28 %. Among them left anterior 

descending artery was affected in majority of recorded 

cases that is 31 (31.63%). Walls of heart found thickened 

in 21.42% observations. Valves of heart found affected 

in 14.28% observations. Those with diabetes have two- 

to four-fold higher risk of developing coronary disease 

than people without diabetes17, and CVD accounts for 

an overwhelming 65-75 per cent of deaths in people with 

diabetes18,19. 

In a field of survey conducted in Kerala,s rural 
population in 1993, Raman Kutty et al found definite 
CHD in 1.4% and possible in 7.4%; the prevalence 

of major risk factors like hypertension, smoking, 

diabetes and obesity was 17.9%, 21.9%, 4% and 5.5% 

respectively20. Chadha et al performed a community-

based survey of coronary heart disease and its risk 

factors in Delhi and its adjoining areas21. 

Table 3: Distribution according to cause of death 

Sr. No Cause of Death Number

1 Cardiac Failure due to pathology in Heart 36(36.73%)

2 Cardiorepiratory failure due to different reasons 22(22.44%)

3 Shock and Hemorrhage 15

4 Acute MI 5 (5.1%)

5 Asphyxia 3

6 Cardiogenic shock due to poisioning 4

7 Burns 4

8 Carcinoma 2

9 DKA 2

10 Head Injury 2

11 Renal Failure 2

12 Brain Stroke 1
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Table described causes of death in deceased who were positive for diabetes. 36.73% had cause of death described 

as pathology present in heart and 5.1 % had acute MI. Cardio respiratory failure was described as cause of death in 

22.44%. 

Table 4: Distribution according to duration of diabetes 

Sr.No Duration of diabetes(In Years) Numbers Percent

1 0-5 25 25.51

2 5-10 32 32.65

3 10-15 18 18.37

4 15-20 12 12.24

5 20-25 6 6.12

6 25-30 2 2.04

7 30-35 1 1.02

8 35-40 1 1.02

9 50 1 1.02

Total 98 100%

Above table described duration of diabetes in years. 25.51% had diabetes duration was up to 5 years. Persons 

having diabetes 5 to 10 years were 32.65%. Meaning that 73 (74.48) deceased had more than 5 years duration of 

diabetes. 

Conclusion 

From above observations and discussion it is 

found that as duration of diabetes increases, its effect 

on coronary arteries in form of occlusion and plaque 

formation increases. And diabetes plays significant role 
as causative factor of cardio-vascular complications and 

mortality. 
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Abstract

Background: The study aimed to compare and determine the success rate, ease of introducing I-gel and 
the hemodynamic effects of two adjuvant drugs ketamine and fentanyl, when used with induction agent 
propofol in minor surgical procedures.

 Methodology: The study comprised of 68 patients of ASA-I & II grading of either gender, aged between 18 
to 60 years undergoing minor surgical procedures. Patients were distributed into two groups.

Group K- inj. ketamine 0.5mg/kg & inj. propofol 2mg/kg

Group F- inj. fentanyl 1mcg/kg & inj. propofol 2mg/kg

Results: Both groups K and F were comparable in terms of baseline clinic-sociodemographic variables 

such as age, gender, weight, ASA grade and Mallampatti grade. Attempt of insertion was more than one in 

26.5% cases of group K and 8.8% cases of group F, showing statistically insignificant difference(p>0.05). 
Jaw relaxation was significantly good in group F than group K (p<0.01). Incidence as well as severity 
of coughing and limb movement was much higher in group K than group F (p<0.01). Overall excellent 

significantly higher condition was observed. Excellent conditions seen in 85.3% and 50% cases belonging 
to group F and group K respectively (p<0.01). 

Mean total requirement of propofol was 124±24.56 and 110.06±18.95 in cases belonging to groups K and 
group F respectively. Thus showing significant difference. Hemodynamic parameters such as heart rate(HR) 
and blood pressure(BP) were significantly higher in group K than in group F following induction(p<0.01).

Conclusion: Fentanyl when used as co-induction drug with propofol provides ideal condition for I-gel 
insertion, decreases total requirement of propofol & stable hemodynamic response as compared to ketamine 
& propofol.
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Introduction

Maintaining the patency of airway during the 

surgical procedure is one of the important task for the 

anesthesiologist.[1] Supraglottic airways (SGA) are 

useful during surgical procedures to maintain airway, 

allowing ventilation, oxygenation as well as delivering 

anesthetic gases obviating the need of endotracheal 

intubation.[2] 
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 Recently I-gel a novel airway device which is 

transparent, soft gel-like device made up of styrene 

ethylene butadiene styrene (SEBS)- a medical grade 

thermoplastic elastomer, fits snugly on the perilaryngeal 
structures and create anatomical seal which is non 

inflatable. I-Gel has an integrated gastric channel which 
facilitates venting of gas from the stomach and also allow 

the passage of a nasogastric tube so that the contents of 

stomach can be emptied.[3] 

The time required for I-Gel insertion is shorter with 

intravenous anesthetics as compared to inhalational 

anesthetics. Propofol a non-opioid, non-barbiturate, 

sedative-hypnotic agent with rapid induction and 

recovery time, antiemetic effect and potential suppressor 

effects on upper airway reflexes is the agent of choice. 
However, when used as a sole induction agent higher 

doses are required for I-Gel insertion and is associated 

with certain side effects such as hypotension, bradycardia, 

pain on injection and patient movement which is not 

desirable in many clinical conditions.[4,5,6] Hence, co-

inducing agents such as ketamine and fentanyl with 

propofol are known to reduce the dose of propofol.[6] 

Ketamine, is a N-methyl D-aspartate (NMDA) 

antagonist causing little or no cardiorespiratory 

depression and has analgesic properties which are 

lacking in propofol. 

Fentanyl, a synthetic opioid agonist is a 

phenylpiperidine derivative which has rapid onset but 

short duration of action and in addition to have been 

known to reduce the dose of propofol and provides 

optimal I-Gel insertion conditions with significantly 
better haemodynamic stability.[7,8] 

Hence we compared the success rate, ease of 

introducing I-Gel and the hemodynamic effects 

following two adjuvant drugs ketamine and fentanyl 

used with propofol in minor surgical procedures. 

Aims and Objectives

Aim:- 

The aim of this study is to compare and determine 

the success rate and ease of introducing I-Gel and the 

hemodynamic effects of two adjuvant drugs ketamine 

and fentanyl, when used with induction agent propofol 

in minor surgical procedures. 

Objectives

· To determine number of attempts and assess the 

ease for I-Gel insertion. 

· To determine the total effective dose of propofol 

required for successful I-Gel insertion in patients co-

induced with either ketamine or fentanyl. 

· To compare various adverse effects like 

coughing, gagging, limb movements and laryngospasm 

during I-Gel insertion. 

· To study the hemodynamic changes which 

occur during I-Gel insertion when propofol is used with 

either ketamine or fentanyl. 

 Materials and Methods

The present was conducted in Department of 

Anesthesiology, S.B.K.S. Medical Institute and 

Research Centre, Sumandeep Vidyapeeth University, 

Piparia, Waghodia, Vadodara, Gujarat on 68 patients 

aged between 18 to 60 years old undergoing elective 

minor surgical procedure.

Inclusion Criteria: 

· Patients willing to participate in study and 

giving written consent.

· American Society of Anaesthesiologist (ASA) 

grade I and II patients. 

· Aged 18-60 years of either gender. 

· Patients scheduled to undergo elective surgical 

procedure. 

· Duration of surgery not exceeding > 1hr. 

· Mallampatti classification 1 and 2.

· Mouth opening >3cm. 

Exclusion Criteria: 

· Patient undergoing oral surgeries. 

· Patients having trismus.
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· Patients having systemic diseases. 

· Patients with any condition which may increase 

the risk of a full stomach e.g. hiatus hernia, morbid 

obesity, gastro esophageal reflux disease, pregnancy or a 
history of upper gastro-intestinal surgery etc. 

· Patients having past history of allergic reaction 

to either of drugs. 

Methodology

After obtaining approval from Institute’s ethical 

committee, all the patients fulfilling the inclusion criteria 
were selected and written and informed consent was 

obtained. Pre-operative examination was done on the 

previous day of surgery and routine investigations were 

carried out. All the selected patients were kept fasting 8 

hours night before surgery.

The patients were allocated into two groups.

· Group K- Patients were given Inj. Ketamine 

0.5mg/kg and Inj. Propofol 2mg/kg

· Group F- Patients were given Inj. Fentanyl 

1mcg/kg and Inj. Propofol 2mg/kg. 

Procedure

Patients were shifted to operation theatre (OT) 

and multi-parameter monitors were attached and 

recorded. The patients were then pre-medicated with Inj. 

Glycopyrrolate 0.004mg/kg, Inj. Ondansetrone 0.1mg/

kg and Inj. Midazolam 0.05mg/kg intravenously (i.v). 

After pre-oxygenation with 100% oxygen for 5 minutes, 

patients in Group K were given Inj. Ketamine 0.5mg/

kg i.v and patients in Group F were given Inj. Fentanyl 

1mcg/kg i.v . This was followed immediately by Inj. 

Propofol 2 mg/kg i.v over 15 seconds. If required, 

further increments of Inj. Propofol 0.5 mg/kg i.v was 

given every 30 seconds until loss of consciousness and 

loss of eyelash reflex occurred. 

After 60 seconds of completion of injection 

propofol I-gel was inserted. Patients were kept on 

spontaneous respiration. Anaesthesia was maintained 

with O2 (oxygen) 40%, N2O (nitrous oxide) 60% and 

isoflurane and vitals were recorded before induction and 
immediately after induction of anaesthesia and at 0, 3, 5, 

10 and 30 minutes after insertion of I-gel.

At the end of surgery, I-gel was removed when 

the patients were easily arousable and were able to 

open mouth following verbal commands after gentle 

suctioning. 

Statistical Analysis

· Data was grouped and expressed as frequency 

and percentage whereas numerical data was expressed 

as mean and standard deviation. 

· Chi square test was applied to assess the 

difference in proportions of two groups whereas 

independent t test was applied to assess the difference in 

mean of two groups. S 

Observation and Results

There was no statistical difference between the 

demographic data (age, gender, weight, ASA grading) 

between the two groups.

Single attempt of insertion was noted in 73.5% 

and 91.2% cases in group K and group F respectively, 

whereas 2 attempts were noted in 26.5% and 8.8% cases 

in group K and group F respectively. The difference 

in number of attempts was statistically insignificant 
(p>0.05). 

· Ease of I-gel insertion based on Jaw 
relaxation according to Young’s criteria[9] between 
two groups

In our study, we observed that ease of I-gel insertion 

was good in significantly higher proportion of patients 
of group F as compared to group K. (p<0.01) as shown 

in Chart 1. 
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· Comparison of overall condition of patients as per Lund and Stovener criteria[10] of two groups

Our study showed that group F had overall excellent condition which was significantly higher in proportion 
(p<0.01) as shown in chart 2. 

Observations Score

No gagging or coughing, no patient movement or laryngospasm Excellent

Mild to moderate gagging, coughing or patient movement with no laryngospasm Good

Moderate to severe gagging, coughing or patients

movement with no laryngospasm
Poor

Severe gagging, coughing or patient movement or

Laryngospasm
Unacceptable
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· Comparison of requirement of total dose of propofol in two groups

Overall, the total dose of propofol required was significantly less in group F as compared to group K (p<0.01) 
as seen in chart 3.

· Comparison of heart rate between two groups at various time intervals

Baseline mean heart rate was comparable between two groups (p>0.05). However, after induction, mean heart 

rate was observed to be significantly higher in group K as compared to group F upto 10 minutes following induction 
(p<0.05) as seen in chart 4

 

· Comparison of mean arterial blood pressure between two groups at various time intervals. 

In our study, mean baseline systolic, diastolic blood pressure and mean arterial pressure was comparable between 

two groups (p>0.05). 

However, after induction, mean SBP and DBP and MAP were observed to be significantly higher in group K as 
compared to group F upto 10 minutes following induction (p<0.01). 

At 30 minutes of induction, difference in mean SBP, DBP and MAP between two groups were statistically 

insignificant (p>0.01) as shown in chart 5.
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In our study, mean oxygen saturation remained more than 99% throughout the observation period and two 

groups were comparable with respect to mean SPO2 (p>0.05). 

Discussion

Here, in our study , we compared and determined the 

success rate and ease of I-Gel insertion using Fentanyl 

in one group & Ketamine in other group followed by 

Propofol as they both possess adequate analgesic 

property at sub-anaesthetic doses.

Attempt of Insertion

It was observed that I-Gel was inserted in single 

attempt in 73.5% cases and 91.2% cases of group K and 

group F respectively, but the difference was statistically 

insignificant.

The outcomes in our study were concordant with the 

findings of Gupta A et al (2011)[11] and Nagalakshmi P 

et al (2018)[12] in which number of attempts were more 

than 1 in 60% and 70% patients of group Propofol-

Ketamine, respectively. Single attempt of insertion was 

seen in 43.33% and 80% patients in Group Propofol-

Fentanyl respectively. However the observed variation 

was statistically insignificant. 

Ease of Insertion

Ease of insertion was assessed using Jaw relaxation 

according to Young’s criteria. Use of fentanyl as 

an adjuvant with propofol for I-gel insertion was 

significantly associated with good jaw-relaxation than 
that to use of ketamine as an adjuvant in our study 

(p<0.01). The findings of our study were supported 
by Rustagi PS et al and Gupta a et al where they 

concluded that jaw relaxation was with fentanyl with 

propofol as compared to dexmedetomidine and ketamine 

with propofol respectively.

Overall Condition of Patients

Lund and Stovener criteria [10] was used to assess 

the overall condition of the patients of 2 groups. Group 

F was significantly associated with excellent condition 
in 85.3% of cases whereas group K had 50% cases 

with excellent conditions. Overall condition was thus 

significantly better in group F than that of group K 
(p<0.01). 

Similarly, Singh R et al (2011) and Gupta A et 
al (2011) also documented significantly better overall 
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conditions in the fentanyl group than the ketamine group 

(p<0.01).[14,11] These findings were in concordance with 
the findings of present study. This could be attributed to 
significantly better jaw relaxation and lower incidence 
of limb movements, and coughing/gagging in fentanyl 

group as compared to ketamine group which are main 

criteria used in this classification. 

Dose of Propofol 

As stated earlier, use of propofol alone for I-gel 

insertion require greater quantity of propfol and thus 

there is need of adjuvant to improve the insertion 

condition of

 I-gel. Opioids such as fentanyl and NMDA 

antagonist such as ketamine are used as an adjunct with 

propofol to reduce the dose and associated side effects 

of propofol. 

In our study, mean dose of propofol requirement 

was significantly higher in patients belonging to group 
K (124±24.56) as compared to patients of group F 

(110.06±18.95).

Similar to our study, Gupta A et al (2011) and 

Nagalakshmi P et al (2018) documented that patients 

of ketamine group had greater requirement of propofol 

for inserting laryngeal mask airway in comparison to the 

other two groups.[11,12]

Hemodynamic Variables

Heart rate, blood pressure and oxygen saturation 

were assessed throughout the procedure. 

Heart Rate

In our study, mean HR at baseline was comparable 

between two group whereas mean HR post induction, 

and immediately after I-gel insertion till 10 minutes was 

significantly higher in group K than in group F(p<0.05). 
After 30 minutes of induction, mean HR settled in group 

K and difference in mean HR between two groups was 

statistically insignificant (p>0.05). 

The observations in our study were concordant with 

the findings of Gupta A et al (2011) in which mean 

heart rate was significantly higher in cases of propofol-
ketamine group than those of fentanyl-propofol group 

(p<0.05) post induction.[11] 

Sagir et al (2013) however documented significantly 
better hemodynamic stability in ketamine-propofol group 

than to fentanyl propofol group which was contrasting to 

the findings of present study.[15] 

Blood Pressure

In our study, mean SBP, DBP and MAP was 

significantly increased in group K following induction 
and the difference was significant upto 10 minutes 
following induction. However, after 30 minutes, the 

difference between two groups was comparable. 

These findings were concordant to findings of 
Gupta A et al (2011)[11] and Goh PK et al (2003)[13] in 

which mean SBP, DBP, MAP was significantly higher 
in patients co-induced with ketamine than those co-

induced with fentanyl (p<0.01). 

Oxygen Saturation 

In our study mean oxygen saturation remained more 

than 99% throughout the observation period and two 

groups were comparable with respect to mean SPO2 

(p>0.05). 

Conclusion

Fentanyl when used as co-induction agent with 

propofol provides absolute jaw relaxation and excellent 

conditions for I-Gel insertion with reduction in total 

dose of propofol and stable hemodynamic response as 

compared to Ketamine & Propofol. So, FENTANYL is 

better adjuvant with PROPOFOL for I-Gel insertion.
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Abstract

Background: Renal stones are the most painful condition of the urological system requiring hospital 
admission. The treatment depends upon type, number and size of renal calculi. Percutaneous nephrolithotomy 
(PCNL) can be conducted under regional anesthesia such as spinal anesthesia (SA) as well as in general 
anesthesia (GA).

Methodology: In this study, we selected 50 patients of ASA-I &II of either sex, 18 to 60 years undergoing 
PCNL surgeries.

GROUP S (n=25)- PCNL under spinal anaesthesia

GROUP G (n=25)- PCNL under general anaesthesia

Result: Mean pulse rate, Mean arterial pressure and Mean oxygen saturation were significantly lower in 
SA group during intraoperative period as compared to GA whereas the difference in both groups were 
insignificant postoperatively with p<0.01 and p>0.05 respectively.

Mean VAS score for patient’s satisfaction were significantly lower in SA group as compared to GA group 
with p<0.01.

Likert’s scale for surgeon’s satisfaction were significantly higher in GA group as compared to SA group with 
p<0.01

Conclusion: My study concluded that VAS score (patient’s satisfaction) is better in spinal anesthesia whereas 
hemodynamic stability and Likert’s scale (surgeon’s satisfaction) is better in general anesthesia.

Keywords: Percutaneous nephrolithotomy (PCNL), spinal anesthesia (SA), general anesthesia(GA). 
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Introduction

Renal stones are the most painful condition of the 

urological system requiring hospital admission. [1].

Percutaneous nephron lithotomy (PCNL) was initially 

used only in patients who were unfit for surgery but with 
the advancement in operative technique, endoscopic 

procedures and high success rate it has become the 

procedure of choice especially in cases of multiple renal 
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calculi, staghorn calculi, large renal stone of >2-3 cm 

size or resistant stones in which shock wave lithotripsy 

fail. [2]  

Despite the superior results of PCNL surgeries 

under general anaesthesia, it has found to be associated 

with certain disadvantages such as its high cost and 

higher incidences of drug interactions. The incidence 

of complications is high especially when the position 

of patient is changed from supine to prone position. 

Common complications associated with use of 

general anaesthesia i.e. injury to lung, brachial plexus, 

tongue and occasionally to spinal cord are its major 

drawback. Other minor but common side effects include 

postoperative nausea and vomiting.        

Recent literature suggests that PCNL when 

conducted under spinal anaesthesia has some advantages 

such as low post-operative pain and thus lower 

requirement of analgesics and reduced incidence of side 

effects of multiple medications that are given during 

general anaesthesia. Surgical anaesthesia is reported to 

reduce venous pressure in the surgical filed and cause 
less bleeding. [3] Spinal anaesthesia is indicated for short 

procedures, and amongst patients in whom general 

anaesthesia is risky. However, in procedures of longer 

duration, or procedures that compromise airway, general 

anaesthesia is preferred.Common complications with 

the use of spinal anaesthesia include backache, postdural 

puncture headache, nausea, vomiting, hypotension.  

Literature comparing the results of PCNL surgeries 

under general versus spinal anaesthesia is scarce and 

only limited number of trials have been conducted to 

assess the postoperative complication rates between two 

anaesthesia modalities. Hence, the present study was 

designed and conducted to compare the hemodynamic 

parameters, patient’s satisfaction, surgeon’s satisfaction 

and incidence of post-operative complications amongst 

patients undergoing PCNL surgeries under spinal and 

general anaesthesia.

Aim

 The aim of the study was to observe and 

compare between Spinal anaesthesia with General 

anaesthesia in patients undergoing PCNL (percutaneous 

nephrolithotomy) surgeries for haemodynamic changes 

and patient’s and surgeon’s satisfaction.

Objectives

1. To observe and compare hemodynamic changes 

like pulse and blood pressure in spinal anaesthesia versus 

general anaesthesia in PCNL surgeries.

2. To observe and compare spo2 and respiratory 

rate (in spinal anaesthesia cases)

3. To observe and compare complications like 

nausea, vomiting, hypotension, shivering in spinal 

anaesthesia versus general anaesthesia in PCNL 

surgeries.

4. To inquire and compare patient’s satisfaction on 

basis of visual analogue scale (VAS) in spinal anaesthesia 

versus general anaesthesia in PCNL surgeries.

5. To compare surgeon’s satisfaction on the basis 

of Likert’s scale (1 to 5 ratings) in spinal anaesthesia 

versus general anaesthesia in PCNL surgeries.

Materials and Methods

The present study entitled “An Observational 

Study to Compare Patient and Surgeon Satisfaction and 

Hemodynamic Changes Occurring in Spinal Anaesthesia 

Versus General Anaesthesia in Patients Undergoing 

Percutaneous Nephrolithotomy Surgery” was conducted 

in Department of Anaesthesiology, Dhiraj Hospital, 

S.B.K.S. Medical Institute and Research Centre, 

Sumandeep Vidyapeeth University, Piparia, Waghodia, 

Vadodara, Gujarat. 

It was Cross sectional observational study

Study population- All the patients belonging to 

American Society of anaesthesiologists (ASA) grade- I 

& II undergoing PCNL surgery under SA or GA 

Study duration- The study was conducted for a 

period of 1 year and 6 months i.e. from 1st December 

2018 to 30th May 2020. 

Sample size-

Sample was calculated by using this formula.

n = (Zα/2+Zβ)2 *2*σ2 / d2,
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where, 

Zα/2 = the critical value of the Normal distribution 
at α/2 (e.g. for a confidence level of 95%, α is 0.05 and 
the critical value is 1.96), 

Zβ = the critical value of the Normal distribution at 
β (e.g. for a power of 80%, β is 0.2 and the critical value 
is 0.84), 

σ2 = the population variance, and 

d = the difference 

Using the above formula, the sample size was 

estimated to be 50.

Inclusion criteria:

· Patient posted for elective PCNL surgery

· ASA grades I and II.

· Patient willing to sign informed consent.

· Age- > 18 years and < 60 years

· Either gender.

Exclusion criteria:

· Patient refusal. 

· Patient with ASA III or IV.

· Mallampati grading III and IV.

· Horseshoe or ectopic kidney           

· Patients with spine deformity

· Patients with local skin infections at site of 

injection.

· Patients with coagulopathy

Methodology

After obtaining approval from Institute’s ethical 

committee, all the patients fulfilling the inclusion criteria 
were selected and written and informed consent was 

obtained. All the patients were subjected to detailed 

pre-anaesthetic check-up. Height, weight and vitals 

i.e. pulse, respiratory rate (RR), temperature (temp) 

were assessed. All the patients were then subjected to 

detailed Systemic examination of respiratory system, 

cardiovascular system, gastrointestinal system and 

central nervous system. All routine investigations such 

as CBC, coagulation profile, LFT, RFT, ECG and Chest 
X-ray were done. Other special investigations were done 

when required.

Patients were divided into two groups based upon 

clinical indications and PAC findings i.e. 

· Group S- PCNL under spinal anaesthesia

· Group G- PCNL under General anaesthesia. 

All patients were kept NBM (nil by mouth) for 

minimum 6 hours before surgery. Baseline vitals 

such as PR, BP, SpO2 and respiratory rate were 

recorded. Patients were shifted to operation theatre. 

An intravenous cannula of 20 Gauge was secured and 

an infusion of ringer’s lactate solution was started. 

A multi-parameter monitoring electrocardiogram 

(ECG), non-invasive blood pressure (NIBP) and pulse 

oximetry (SPO2) was used to monitor the hemodynamic 

parameters. Depending upon the group, PCNL surgery 

was conducted under spinal or general anaesthesia.

THE SPINAL ANAESTHESIA TECHNIQUE:

· All patients were premedicated with inj. 

ondansetron 0.1mg/kg i.v.

· Under all aseptic and antiseptic precautions 

lumbar puncture at L3- L4 interspace using a 23G spinal 

needle with patient in sitting position was performed. 

· Inj. bupivacaine 0.5% (Heavy) 4 ml plus 1mg 

nalbuphine, with total volume 4.1ml, out of which 3.4 

ml was injected into the subarachnoid space over 10-15 

sec slowly after noting the clear free flow of CSF with 
the operating table kept flat. Patients were turned supine 
immediately.

· Sensory and motor block was assessed by pin 

prick using hypodermic needle and by Bromage Scale 

respectively. Sensory, motor block and haemodynamic 

was assessed every 2 min for 1st 15min and then after 

throughout the surgery.

· Complications were noted (nausea, vomiting, 
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hypotension, postoperative shivering). 

The degree of motor block was assessed at the same 

time points as sensory block using

Bromage Scale:

0=full leg movement.

1=inability to raise extended leg, can bend knee.

2=inability to bend knee, can flex ankle.

3=no movement.

THE GENERAL ANESTHESIA TECHNIQUE

· All patients were premedicated with inj. 

Ondansetron 0.1mg/kg, Inj. Glycopyrrolate 0.004 mg/

kg, Inj. midazolam 0.05mg/kg IV, Inj. Tramadol 1-2 mg/

kg IV. 

· Preoxygenation with 100% oxygenation on bag 

and mask with attached circuit was done.

· Induction was done with IV Propofol 2 mg/Kg 

till the loss of eyelash reflex. 

· Inj. Succinylcholine I.V. 2mg/kg was given. 

· Patients were intubated with appropriate sized 

flexo-metallic cuffed endotracheal tubes by direct 
laryngoscopy. 

· After checking the equal bilateral air entry tube 

was fixed. 

· Anaesthesia was maintained with oxygen and 

nitrous oxide (50%-50%), 1 % -3% Isoflurane. Inj. 
Atracurium in a loading dose of 0.5 mg/Kg body weight 

was given and then repeated in a dose of 0.1 mg/kg as 

and when required relaxant (maintenance dose). 

· Baseline heart rate (PR), systolic blood pressure 

(SBP), Diastolic blood pressure(DBP), Mean arterial 

pressure (MAP), SPO2 were measured.

· After the surgical procedure, Inj. Neostigmine 

0.05 mg/kg and Inj. Glycopyrrolate 0.008mg/kg 

intravenously were given for reversal of anaesthesia. 

· Once all recovery criteria (head lifting, eyes 

opening, following verbal command) were fulfilled 
patients were extubated after oropharyngeal suction. 

POSTOPERATIVE ASSESSMENT:

· All patients were monitored for next 4 hours. 

· Duration of surgery was noted

· Side-effects and complications such as nausea, 

vomiting, headache, allergic reactions if present during 

the postoperative period were recorded. 

PARAMETERS RECORDED IN BOTH 
GROUPS:

All patients of both groups were monitored for:

· Hemodynamic Parameters like blood pressure 

(BP), pulse rate (PR), spo2, respiratory rate (RR).

· Any complications during intraoperative and 

postoperative period like nausea, vomiting, hypotension 

and post-operative shivering.

· Patient’s satisfaction was noted with help 

ofVisual analogue scale (VAS) postoperatively after 4 

hours. Patients were given inj paracetamol 15 mg/kg IV 

for pain management. 

· Surgeons’ satisfaction was measured using 

Likert’s scale.

Visual analogue criteria

Figure-1 Visual analogue scale
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Figure-1 Visual analogue scale

Figure -2:  LIKERT’S SCALE 
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Observation and Results

Data was compiled using MS Excel and analyzed 

using IBM SPSS software version 20. Chi square test 

was applied to assess the difference in proportions of 

two groups whereas independent t test was applied to 

assess the difference in mean of two groups. P value 

<0.05 was considered statistically signifi cant.

Patients’ age, gender, weight and ASA grades were 

compared and came out to be statistically insignifi cant.

The mean pulse rate, respiratory rate, systolic blood 

pressure, diastolic blood pressure and oxygen saturation 

were comparable at baseline between two groups of 

patients (p>0.05) 

Mean pulse rate just before anaesthesia at 0 minutes 

was 77.04±7.464 and 76.48±6.410 in spinal and general 

anaesthesia group respectively which was comparable 

(p>0.05). However, it was signifi cantly lower in spinal 
anaesthesia group following anaesthesia and during intra 

operative observation period as compared to general 

anaesthesia group (p<0.01). 

The mean systolic blood pressure and diastolic 

blood pressure was between two groups at 0 minutes 

was statistically insignifi cant (p>0.05). However, both 
were throughout intraoperatively following anaesthesia 

was signifi cantly lower in spinal anaesthesia groups as 
compared to general anaesthesia group (p<0.01). 

Mean oxygen saturation was more than 98% 

throughout the intraoperative period. Though mean 

saturation at baseline between two groups was 

statistically similar at 0 minutes following anaesthesia, 

mean saturation was signifi cantly lower in spinal group 
as compared to general anaesthesia group throughout the 

intra operative period (p<0.01).

The present study observed no statistically signifi cant 
difference in mean respiratory rate between two groups 

throughout the intraoperative period (p>0.05). 

During immediate postoperative period, mean pulse 

rate was observed to be signifi cantly higher in spinal 
anaesthesia group (83.04±6.32) as compared to general 

anaesthesia group (79.24±5.85) (p<0.01). Thereafter, 

mean heart rate was comparable between two groups 

throughout the postoperative period (p>0.05).

Though heart rate stabilized during the postoperative 

period, mean systolic blood pressure and diastolic blood 

pressure was signifi cantly lower in spinal anaesthesia 
group during the postoperative period as compared to 

general anaesthesia group (p<0.01). 

The present study documented no statistically 

signifi cant difference in mean oxygen saturation 
and respiratory rate between two groups of patients 

throughout the postoperative period (p>0.05). 
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During immediate postoperative period, shivering 

was noted in 20% patients of spinal anaesthesia group. 

Of them, shivering of grade 1, 2 and 3 was noted in 

8%, 8% and 4% patients respectively. However, at 30 

minutes postoperatively, shivering was noted in 40% 

cases and among them, about 4% patients each had 

shivering of grade 4 and 5. 

Shivering of various grade was noted in 44% 

patients at 60 minutes, 20% patients at 120 minutes and 

12% patients at 180 and 240 minutes each. 

In present study, nausea and vomiting was 

documented in 32% and 28% patients respectively in 

spinal anaesthesia group and none in general anaesthesia 

group. Thus incidence of side effects i.e. nausea and 

vomiting was signifi cantly higher in spinal anaesthesia 
group (p<0.01). 

VAS score ranged from 0 to 3 in majority i.e. 60% cases of spinal anaesthesia group whereas in majority of 

patients of general anaesthesia group, VAS score ranged between 4 and 6 (68%). The observe difference in VAS 

score between two groups was statistically highly signifi cant (p<0.01). 
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Surgeon’s satisfaction score remained neutral in 

majority i.e. 48% cases of spinal anaesthesia. About 

20% doctors were unsatisfied following procedure in 
spinal anaesthesia group. Maximum surgeons (76%) 

were very satisfied in after performing PCNL surgery 
under general anaesthesia and about 24% doctors were 

satisfied. Surgeon’s satisfaction was observed to be 
significantly higher following PCNL under general 
anaesthesia (p<0.01).

Discussion

Urolithiasis, that is formation of stone in kidney, 

bladder and ureter is one of the most common urological 

disease worldwide and its prevalence is drastically 

increasing. [4,5]

The treatment depends upon type, number and size 

of renal calculi. Fernström and Johansson originally 

introduced Percutaneous nephrolithotomy (PCNL) 

in 1976. [6] PCNL surgeries can be conducted under 

regional anaesthesia such as spinal anaesthesia, general 

anaesthesia or local anaesthesia. PCNL surgeries when 

conducted in general anaesthesia is advantageous 

over regional anaesthesia in terms of hemodynamic 

parameters, and airway control. [7]

 PCNL surgeries under general anaesthesia has been 

documented to be more comfortable for patient and 

procedures of longer duration can be performed in prone 

position without limitation of airway. [8,9] 

The aim of the study was to observe and compare 

between Spinal anaesthesia with General anaesthesia in 

patients undergoing PCNL surgeries for haemodynamic 

changes and patient’s and surgeon’s satisfaction.

Our study included 50 patients of both sex, aged 

between 18 to 60 years, ASA I &II undergoing PCNL 

surgeries randomly divided into two groups by chit 

method.

THE DEMOGRAPHIC DATA in terms of AGE, 

SEX and WEIGHT, ASA grading was comparable in 

both the groups. Meena M at al (2017) [10] and WANI 
Z et al (2017) [11]observed the same result as our study.

The division of patients with respect to ASA 
grading I/II in both the groups were statistically non-

significant (p>0.05)

These parameters were kept alike in both S and G 

group to avoid disparities in the intra operative and post-

operative period.

INTRAOPERATIVE AND POSTOPERATIVE 
HEMODYNAMIC CHANGES

In our study, the MEAN PULSE RATE at 0 minutes 

were (77.04±7.464) and (76.48±6.410) in both the 

groups which was statistically insignificant (p>0.05). 
However, MEAN PUSLE RATE was significantly lower 
intraoperatively in group S (73.32±4.62) as compared 

to group G (77.60±3.56) (p<0.01). However, MEAN 

PULSE RATE was higher postoperatively in group S 

(83.04±6.32) as compared to group G (79.24±5.85), 

which was statistically highly significant (p<0.01). 
Meena M et al (2017) [10] observed the same result as 

our study. Movasseghi G et al (2014) [12] observed no 

significant difference which was contrary to our result.

In our study, SBP, DBP, MAP at 0 minutes were 

statistically insignificant in both groups (136.0±13.254) 
& (142.56±13.583) respectively (p>0.05). But SBP, DBP 

AND MAP were significantly lesser in patients of group 
S (89.74±7.65) as compared to group G (101.23±5.58) 

after 2 minutes following anaesthesia throughout the 

intraoperative period as well as in postoperative period 

(p value<0.01). Meena M et al (2017) [10] observed the 

result similar to our study. Movasseghi G et al [12]found 

the result which was differing from our study.

In our study Mean oxygen saturation was more 

than 98% throughout the intraoperative period. Though 

mean saturation at baseline between two groups was 

statistically similar at 0 minutes following anaesthesia, 

mean saturation was significantly lower in group S as 
compared to group G throughout the intra operative 

period (p<0.01). Meena M et al (2017) [10]found in their 

study which was dissimilar to our result.

The present study observed no statistically significant 
difference in mean respiratory rate between two groups 

throughout the intraoperative period (p>0.05). 

In our study shivering of various grade was noted in 

44% patients at 60 minutes, 20% patients at 120 minutes 
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and 12% patients at 180 and 240 minutes each in group 

S, whereas there was no shivering in group G. Moawad 
HES et al (2015) found the same as our study [13]

In our study incidence of side effects i.e. nausea 

and vomiting were significantly higher in SA group as 
compared to GA group (p<0.01). Shah R et al (2016) 

[13] observed the similar result as our study (p<0.01).

Meena M et al [10] observed the result which is contrary 

to our study. `

In our study VAS score ranged from 0 to 3 in 

majority i.e. 60% cases of SA group whereas in majority 

of patients of GA group, VAS score ranged between 

4 and 6 (68%). The observed difference in VAS score 

between two groups was highly significant (p<0.01).
According to Moawad HES et al (2015) [13] and Meena 
M et al [10], visual analogue pain score was lower in SA 

group till 1 hour postoperatively in comparison with GA 

group (P < 0.05) which was similar to our study.

In our study surgeon’s satisfaction score remained 

neutral in majority i.e. 48% cases of spinal anaesthesia. 

About 20% doctors were unsatisfied following procedure 
in group S. Maximum doctors (76%) were very satisfied 
in after performing PCNL surgery under general 

anaesthesia and about 24% doctors were satisfied. 
Doctors satisfaction was observed to be significantly 
higher following PCNL under general anaesthesia 

(p<0.01). In Moawad HES et al (2015) [13], surgeon’s 

satisfaction score was higher in favour of GA group 

compared to SA group (mean 10 ± 00 vs. 8.3 ± 0.4, P < 

0.05) which was similar to our study.

Conclusion

My study concluded that VAS score (patient’s 

satisfaction) was better in spinal anaesthesia with lower 

dose of analgesics being required postoperatively. 

Hemodynamic stability like pulse rate, blood pressure 

and spo2 was better controlled in general anaesthesia. 

There was less complications like shivering, nausea 

and vomiting intraoperatively in general anaesthesia 

group. Surgeon’s satisfaction (Likert’s scale) was more 

in general anaesthesia group in comparison with spinal 

anaesthesia. Thus, although both these techniques can 

be effectively implemented in PCNL surgeries, general 

anaesthesia imposes greater advantages than spinal 

anaesthesia towards further advancements.
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Source of Fund: Self
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Abstract

Background: Suicide is the fourth leading cause of death among young males and the third for young 
females, globally. Suicide affecting the youth is a big loss to the community. Hence, the aim of this study is 
to identify pattern of suicidal deaths in females belonging to 12-24 years age group.

Methods: A cross sectional study was conducted in the Department of Forensic Medicine, Gandhi Medical 
College, Secunderabad, which included all the deaths that occurred due to suicide in females aged 12-24 
years from January 2017 to November 2018. 

Results: Most victims belonged to the age group of 19-24 years (49%) and were from rural area (60%). 
Majority attempted suicide during day time (72%) and inside their own homes (89%). In 91% of the cases, 
there was no history of previous attempt and in 92%, no suicide note was found. 55% of deaths occurred on 
the spot. Most common method of suicide was hanging (53%).

Conclusion: Suicide is a growing public health concern amongst the young. Peer support groups for 
adolescents and young adults, who have exhibited suicidal behaviours, must be established to help prevent 
repeated attempts.

Key words: Female suicides, adolescents, suicide note, attempted suicide, methods of suicide.

Introduction

Suicide is the deliberate termination of one’s 

existence, while in the possession and enjoyment of 

his mental faculties.1 Suicidal behaviour ranges in 

degree from thinking about ending one’s life, through 

developing a plan to commit suicide and obtaining the 

means to do so, followed by attempting to kill oneself, 

to ultimately carrying out the act, which is termed as 

complete suicide.2 Suicidal acts with non-fatal outcome 

are labelled as suicide attempts.3

According to the World Health Organization 

(WHO) Mortality Database, suicide is the fourth leading 

cause of death among young males and the third for 

young females, globally.4 These figures do not include 
the suicide attempts, which are almost 20 times more 

frequent than completed suicide.5 Suicide incidence rate 

per 1,00,000 population for those in the age group of 

14-17 years, in the state of Telangana, is 9.52 which is 

higher than the national average of 0.9% and about 11% 

of college students and 8% of high school students in the 

state have attempted suicide.6  

Due to several factors associated with gender 

disadvantage in rural areas, girls have higher rates of 

suicidal ideation and attempted suicide. Suicide affecting 

the youth who are capable of doing work, is a big loss 

to the community. Hence, the aim of this study is to 

identify the pattern of suicidal deaths in females aged 
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12-24 years and various methods adopted for suicide 

among them.

Materials and Methods

The present cross-sectional study was conducted 

among females in the age group of 12-24 years, who 

committed suicide and were subjected to post-mortem 

examinations in the mortuary of Gandhi Medical College 

and Hospital, Telangana, over a study period of 2 years 

from January 2017 to November 2018. 

All cases of suicides in females aged 12-24 years, 

who died either before hospitalisation or during treatment 

due to various complications, were included in the study. 

All cases where, the cause and manner of death could 

not be determined due to advanced decomposition and 

all suspected poisoning cases where, Chemical Analysis 

Report of Forensic Science Laboratory was negative 

were excluded from this study.

The family members, relatives and friends were 

fully explained about the questionnaire and then verbal 

consent was taken from everyone before asking about 

the relevant details pertaining to the study.

A total of 100 cases constituted the sample size 

following purposive sampling technique. All the details 

pertaining to the study were obtained from the reliable 

attendants of the deceased, Investigating officer, First 
information reports, Inquest reports, Hospital case-

sheets, Death summaries, Post-mortem examination 

reports and Forensic Science Laboratory reports.

All the data obtained was analysed using SPSS 

software. Descriptive analysis was done and presented 

in the form of text, tables and graphs.

Results

49 deaths (49%) were recorded in the age group of 

19-24 years, followed by 38 cases (38%) which were 

recorded in 16-18 years age group and the least number 

of cases were seen in 12-15 years age group with 13 

cases (13%). Majority of the cases belonged to the rural 

areas i.e. 60 cases (60%), whereas 40 cases were from 

urban background (40%).

Variables No. of deaths %

Day of Incidence

Monday 15 15

Tuesday 12 12

Wednesday 19 19

Thursday 13 13

Friday 16 16

Saturday 11 11

Sunday 14 14

Time of Incidence
Day 72 72

Night 28 28

Place of Incidence
At home 89 89

Outside home 11 11
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Table 1: Details of the incident

91 (91%) victims did not have history of any 

previous attempts, in 5 (5%) of the cases, there were 

history of suicides in the family and 2 (2%) of the 

victims had attempted suicide in the past. In this study 

group, only 8 (8%) of the cases left a suicide note while 

in all other cases i.e. 92 (92%) deaths, no such evidence 

of suicide note was seen.

Fig 1: Percentage of victims admitted to hospital

Fig 2: Survival status of victims after hospital admission

As per this study, in majority of the deaths i.e. 

53 (53%) of victims, hanging was the most common 

cause of death. The other causes of suicidal deaths in 

the decreasing order of percentage of deaths are: self-

immolation 30 (30%) deaths, poisoning 13 (13%) 

deaths, drowning 2 (2%) deaths, fall from height and 

railway injuries sharing 1 (1%) each. 

Discussion

This study was undertaken on 100 suicide cases 

in Females of the age group 12-24 years which were 

brought by the police to the Mortuary of Gandhi Medical 

College and Hospital, Telangana for Medico-Legal 

autopsy during the period of January 2017 to November 

2018.

A study on suicidal risks in the young by Shaw et al 

showed that the late adolescent period i.e. 15-19 years 

were at a higher risk compared to other age groups.7 But, 

in the present study, 19-24 years age group constituted 

majority of the deaths (49%), followed by 16-18 years 

group which recorded 38% and the least number of cases 

were seen in 12-15 age group i.e. 13%. According to 

a study by Cash SJ et al, psychopathology, substance 

use, child abuse, bullying, internet use, sex-specifi c 
and moderating roles of gender play a major role in 

infl uencing risk for suicide and suicidal behaviour 
among adolescents.4 A study by Pillai A et al showed that 
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among young people, suicidal behaviour was found to be 

associated with female gender as many did not receive 

a formal education, they were not at  liberty to make 

independent decisions, were physically abused at home, 

and few of them had suffered common mental disorders.8 

In the current study population, it was observed that 

cases were predominant in the Rural group i.e. 60 cases 

(60%), than the Urban group which recorded 40 cases 

(40%). Contrary to this finding, a study by Kumar S et 
al showed that majority of the suicide victims resided in 

urban communities.5 The Census 2011 revealed that the 

proportion of young people resorting to suicide is higher 

in rural areas due to growing economic inequalities and 

existing conflicts between aspirations and reality among 
the young in rural India.9

In the present study, majority of the deaths occurred 

in the beginning of the week i.e, from Sunday onwards 

and has increased steadily up to Wednesday which 

recorded the highest number of deaths and most of the 

deaths were noted during the day time numbering up to 

72 deaths compared with those which occurred in the 

night time i.e., 27 deaths. Most of the people committed 

suicide during the day time, especially after an argument 

or a heated discussion with a family member or a friend. 

Study by Mohanty S et al, did not show much variation 

in suicide rates based on the time of suicide attempt.10 

In the present study, most of the deaths were noted in 

their houses numbering up to 89 deaths compared with 

those deaths which occurred outside i.e., 11 deaths, 

because the suicidal decisions are taken in a spur of the 

moment, typically when nobody was present at the home 

and usually after having a fight with a friend or a family 
member. The findings were similar to studies conducted 
by Ponnudurai et al and Shaw D et al, where majority 

of the victims had committed the act inside their own 

homes, possibly due to the sociocultural traditions that 

restrict women from going outside the household.7,11

According to this study, majority of the victims 

i.e. 91% did not have any history of previous attempts. 

In 5% of the cases, at least one member in the family 

had committed suicide. The least number of deaths 

were seen in those who had previous failed attempts 

of suicide i.e., in 2% deaths, contrary to the findings 
in the study by Shafi et al, where higher number of 

victims had a previous history of suicide attempts.12 The 

study of suicide letters is one of the prerequisites to the 

understanding of this complicated suicidal behaviour. In 

this study group, only 8% of deaths left a suicide note 

whereas in 91% of the cases, there was no evidence of 

suicide notes. The fewer number of victims leaving a 

suicide note depicts that, these suicides were acts of 

sudden affect rather than being pre-planned. Chia BH 

et al in their study concluded that the study of suicide 

letters helps us to understand the mental state of victims 

prior to their acts.13 Similar to study by Kuwabara H et 

al, in the current study too, cases who left suicide notes 

adopted more lethal methods of suicide.14 

In this study group, 45% of the suicidal deaths were 

seen in those who were admitted in the hospital and had 

died during the treatment. And in majority of the cases 

i.e. 55% deaths occurred on the spot immediately after 

committing suicide. Out of those who were admitted in 

the hospital, 13% cases of the victims had survived for 

less than 1 day, 27% of them survived for upto a week 

and in 5% of the cases, death occurred in those victims 

who survived for more than a week. More number of 

deaths due to suicide was among people in rural areas as 

they generally have less access to healthcare than their 

urban counterparts.

According to the present study, Hanging is the most 

common cause of death in majority of the cases i.e. in 

53% of deaths. Hanging is also the most common method 

of suicides in studies by Mohanty S et al and Shaw et 

al.7,10 The other means adopted to commit suicide were 

Self Immolation in 30% of the cases, 13% had resorted 

to Poisoning, 2% to Drowning, 1% Fell from Height and 

1% had died due to Railway Injuries.

Conclusion

Suicide is a complex phenomenon and it is a growing 

public health concern amongst the young. Suicides 

especially in females, has been largely underestimated 

and neglected by the government. Various socio-

demographic factors in India make women in rural 

areas more vulnerable for suicides. To enhance 

women’s ability to cope with various interpersonal and 

intergenerational conflicts, qualified and trained Mental 
Health Professionals with a Psychiatrist at the helm of 
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the team should be employed in Women Police Stations 

and Family Courts as most of the cases of disputes 

between the spouses and family problems are dealt with 

at these centres.

To reduce the burden of suicides in adolescents, 

parents should be taught to recognize the warning signs for 

suicide and encouraged to restrict their teenager’s access 

to lethal means. Peer support groups for adolescents and 

young adults who have exhibited suicidal behaviours or 

who have contemplated and/or attempted suicide must 

be established. Opening up of suicide prevention clinics 

and counselling centres, in all the Medical College 

Hospitals, District Hospitals, and if possible in Taluka 

Head Quarters and private hospitals. Such measures will 

at least help to prevent repeated attempts. Restricting 

the access to means of suicide including measures for 

control of availability of pesticides, medications, etc. 

may help in preventing suicide especially in rural areas.
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Abstract

Transgenders constitute quite a sizeable population that remains a neglected group, facing much 
discrimination from the society in many respects especially in health. With their low self esteem and suicidal 
tendencies owing to neglect and shaming, financial constraints, they often neglect to maintain good personal 
hygiene. One such component is their oral health which is in a pitiful state. With this study we aim to assess 
the various factors that act as barriers to the transgender community obtaining quality dental care. Their 
healthcare access should be much more widened with their comfortable way of acceptance.

Keywords: Transgender, Stigma, Oral hygiene, Occlusion

Introduction

Gender is the characteristic range pertaining and 

differentiating between masculinity and feminity, 

depending on the inter relationship among biological 

sex, sex based social structure, gender identity .The 

terminology third gender, third sex and transgender 

refers to those who are categorized as neither male nor 

female1. Transgender people (often called trans people) 

experience a degree of gender incongruence that is, a 

discordance between their personal sense of their own 

gender (their gender identity) and the sex assigned to them 

at birth. In general, gender identity refers to a person’s 

inner sense of being female, male, or something else; 

gender expression refers to the way a person interacts 

with others through clothing, hairstyles, behavior, voice, 

or body type2. As a transgender population they were left 

in the societal scenario as taboo, as they were rejected from 

having the basic requirements of a society. Although, the 

oral hygiene/ dental treatment facilities of a transgender 

person are left due to their lack of acceptance in the 

society. Through a huge understanding of transgender 

patients’ concerns and issues and dentalcare goals can 

play an important role in helping the transgender patient 

achieve a higher quality of life in the society.

Current Scenerio

The term “TRANSGENDER” or “TRANS” is an 

umbrella term for person whose gender, identification, 
or expression transgresses established gender standard, 

although the word and modern definition is came into use 
in late 20th century, the Trans community is incredibly 

diverse. The transgendered people are known by various 

local names such as hijras in South Asia, Berdache in 

North America, Zanith in Arabian Peninsula, Sambia 

boys in Papua New Guinea, female husbands in West 

Africa, Faafafine in Polynesia, katoey (lady boys) in 
Thailand3 and sworn virgins in Balkans4. While trans 

people are increasingly visible in both culture and daily 

life they face severe discrimination, stigma, systemic 

inequality, lack of legal protection, lives in poverty 

at elevated rate, Harassments, Bullying, Violence 

against Trans people, lack of healthcare coverage and 

accurate identity documents which plays an impact in 
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every aspects of life. While Human Rights Campaign is 

continuing works to bring remedy for trans community 

to have equal chance to succeed in rights. 

Stigma and Dicrimination: 

Social stigma against transgender people is 

significantly seen everywhere . Despite their small 
numbers, transgender people are a population burdened 

by numerous adverse health indicators across low-

income, high-income and middle-income settings. Health 

inequities for transgender people are hypothesized to be 

multifactorial, with risks including systematic social 

and economic marginalization, pathologisation, stigma, 

discrimination, and violence, including in health-care 

systems and settings5.The negative psychological 

responses thus caused is known as minority stress. 

These individuals are at increased risk of depression 

and anxiety which is a stimulating factors for non-

suicidal self-harming and attempted suicidal conditions 

and increase risk of illegal behaviors. Transphobic 

harassment was regularly faced by them in school, work 

and in general society the main reason was inequality 

due to lack of understanding by society. Numerous 

discriminations in employment, within their family, 

housing and also in government setting. According to 

NCTE police harassment and disrespect, denial of justice 

is reported, therefore many homeless transgender youth 

are commonly affected they are subjected to illegal 

practices for basic. The public considers all transgenders 

as sex workers, but there are transgenders who have been 

begging as their sole source of income, with jobs that 

they could be offered like selling vegetables and some 

go for “Bhasthi” (clapping/ getting money from shops)6. 

 

Figure 1: Stigma sickness slope7 
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Health Status: 

“Transgender population represents a special 

population group or community who deserve to be 

attended both on their general and oral health. They 

experience health disparities and social inequalities 

associated with their personal characteristics and 

socioeconomic position8.Transgender and gender-non-

conforming people often seek hormone therapy, with or 

without surgery to match their rearmed gender, and to 

remove the stress and discomfort associated with their 

living in a nonconforming gender9.Transgenders are 

at risk of abuse both physical and emotional, violence 

including physical and sexual, sexually transmitted 

infection, viral hepatitis, HIV, depression, anxiety and 

suicidal tendency.

Hormone Therapy: 

Globally transgender seeks information and 

counselling support for their identity issues, or to consider 

their decisions about gender transition. Hormonal therapy 

is the important modality of medical interventions for 

patients undergoing gender transition. Transgender 

women are treated 

with estradiol as to increase their serum estradiol 

concentrations to female reference range. Anti- androgens 

to lower the testosterone concentrations are also 

commonly used in transgender women who have not had 

genital reassignment surgery while Trans men undergo 

testosterone therapy masculinizing hormone therapy. 

The World Professional Association for Transgender 

Health (WPATH) and The Endocrine Society publishes 

clinical practice guidelines that address the initiation and 

monitoring of hormone therapy for transgender children 

and adults10. whereas hormone therapy has numerous 

adverse effects like thrombotic complications and 

cardiovascular events includes myocardial infarction, 

stroke, and venous thromboembolism/ pulmonary 

embolus, increases the blood pressure (both systolic 

and diastolic blood pressure), also may increase LDL- 

cholesterol and decrease HDL-cholesterol. Osteoporosis, 

Liver disease, lipid abnormalities, Breast cancer, Prostate 

cancer, erythrocytosis multiple sclerosis, malignancy and 

affects mental health and cause depression. However, 

many transgender women have inadequate access to 

health-care providers, other barriers to care include the 

financial costs of medical care, discrimination against 
transgender patients and other socioeconomic and 

cultural barriers. For these reasons, transgender people 

often make use of parallel providers, practitioners 

who are medically unqualified, and use sub-standard 
equipment and materials and engage in self-administered 

and unmonitored hormone treatment, As a result, up to 

50% of transgender might self-medicate with who self-

prescribe often have a high risks to adverse effect11.

HIV AND HPV: 

Due to isolation in society, lack of employment, 

economic vulnerability means that sex work is often 

the most viable form of income available to transgender 

people to engage in sex work. HIV prevalence is up to 

nine times higher for transgender sex workers compared 

to non- transgender female sex workers by unprotected 

sexual behavior and using unsafe needle practice12. HIV 

related stigma and transphobia barred the access of HIV 

testing and treatment services by transgender people. As 

per World Health Organization report on transgenders, 

the transgender females were 49 times more likely to be 

living with HIV than other adults of reproductive age 

with estimated worldwide HIV prevalence of 19%13. 

HPV is most common infection which is seen in higher 

rate in sex workers which results in cervical cancer and 

cancer including vagina vulva, penis, and oropharyngeal.

Alcohol and Other Drug Consumption: 

The hardships they face in their day to day life led 

them towards alcohol and tobacco abuse. In general, 

trans people would have higher rate of consuming 

alcohol, smoking and other drugs including than 

general population using alcohol and other drugs to 

cope with depression\ and mental health problem 

related to their status and transphobia, gender dysphoria 

,social anxiety and difficulties accessing the help they 
need as a trans person. Even National Aids Control 

Organization(NACO) study reports about alcohol 

consumption in 50% transgender population14.

Self Harm and Suicidality: 

Due to lower self-esteem, transphobia, anxiety 

towards society, verbal victimization and violence 
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has a great impact over mental health and stress, the 

transgender report high levels NSSI and suicidal rate15.

Oral Health Status: 

“Oral Cavity Is The Window To The General 

Health”16. There has been no guidelines for dental 

providers how to effectively provide dental care for 

transgender patients and in some cases transgender 

individuals may experience quick spread or improper 

questions related to sexual practices, leading the 

transgender persons to be distrust of providers, and 

institutions. Thus initiation of proper guidelines the 

workers in the dental care who provides the services 

to transgender persons can be a trusting relationship in 

several ways such as questioning about gender identity, 

relate about treatment, and a person’s preferred name17. 

Thus care providers should know the oral implication 

of gender affirming therapies, as oral mucosa, salivary 
gland, gingiva contains estrogen receptors, variations in 

levels of hormone in therapy has effects over oral cavity. 

Like severe inflammatory reactions is commonly seen 
during puberty, pregnancy, can also expected. Thus 

fluctuating sex hormones influence inflammations, 
pyogenic granulomas, it also affects microcirculation 

producing swelling, increase vessel permeability. 

Estrogen deficiency leads to increase activity of immune 
cells and osteoclast that increases cytokine production, 

protein related to destructive periodontal disease and 

bone resorption. Hence severe gingivitis and periodontitis 

may also increase the prevalence of xerostomia, lichen 

planus, pemphigoid, sjogrens syndrome, burning mouth 

syndrome. Gender identity disorder involves hormonal 

derangement thus testosterone plays a vital role in which 

MtF(male to female) has high risk of multiple sclerosis 

it increases the risk of gingivitis, dental caries, 

periodontitis, facial pain, reduced dexterity, therefore 

proper treatment plan and oral health regimens should be 

given and side effects of multiple sclerosis therapeutic 

medication includes gingival hyperplasia, mucositis, 

angular cheilitis, activation of herpes virus, opportunistic 

infections and cancer. A known factor that Trans 

people has many reasons like stress, discrimination, 

anxiety, high rate of unsafe behavior (smoking, pan 

chewing, alcohol and other drugs) results in Human 

Papilloma virus (HPV) infection and STIs is a common 

diseases among transgender and has high prevalence 

of oropharyngeal cancer. Thus counseling for tobacco, 

and alcohol cessation are services that could help 

prevent death and reduce harm in high prevalence. 

Transgender population apart from harmone related oral 

illness, the dental caries prevalence was around 87% 

and 69% suffers with periodontal illness. And among 

those although 70% have undergone dental check up 

but the concern with dental scenario is mostly given 

for esthetic outcomes like scaling and polishing18. In 

general, tooth size is an effective diagnostic tool for 

planning the treatment outcome in prosthodontics and 

orthodontics and esthetic dentistry. In orthodontics for 

good esthetic and functional outcome , it is necessary 

to make an appropriate balance in the mesiodistal width 

of the maxillary and mandibular dentition. Tooth size 

discrepancy being the most accepted diagnostic marker in 

orthodontics. On global comparison between transgender 

and normal gender population mesiodistal tooth widths 

were smaller in size. Comparing with the normal 

population, the mesiodistal width of the mandibular 

teeth had lower variability than the maxillary teeth, 

with highest variability in the first molar. The maxillary 
first molar could be the cause of inconsistency in the 
anterior ratio . It should be diagnosed clinically prior to 

the commencement of treatment to find out any tooth 
size discrepancy(TSD)19. The transgender population 

is left isolated in the society context as taboo, they do 

not have the basic requirements of a society with their 

needs due to their lack of acceptance in society, dental 

care-related fear and anxiety (i.e., dental fear) prevents 

regular dental utilization; it is one of the most common 

barriers to obtaining dental care, along with the cost 

of dental procedures. Oral health professionals have a 

responsibility to render nonbiased, non-prejudicial care 

to their clients and must have a thorough understanding of 

the needs and concerns of all population groups including 

Tran’s genders. Awareness in dental care means having 

an understanding of the many lenses through which 

transgender people estimate oral health and interpret and 

understand dental care concepts20, positive environment 

should be created, verbal communication should be given 

important for building trust for trans genders which will 

put a path for increase in oral health awareness and basic 

oral hygiene importance and anxiety towards society and 

treatments will be lowered in their community.
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Government Reforms for Transgender: 

In April (2014), India‘s Supreme Court recognized 

transgender people as “The Third gender” along with 

male and female for the purpose of safeguarding their 

rights under our constitution and the laws made by 

parliament and the state legislature. The Transgender 

Persons Bill 2016 describes transgender as “Neither 

wholly female nor wholly male; a combination of female 

or male; neither female or male” and “whose sense of 

gender and the gender assigned to the person at the time 

of birth does not match21. Under Article 14 is the right 

that they are deserving of is the right to equality and 

Article 23 is about prohibition of trafficking in human 
beings and other forced labor and any contravention 

of these provisions shall be an offence punishable 

in accordance with law and Article 15 is about the 

prohibition of discrimination on the ground of religion, 

caste, sex race, or place of birth. Section 377, it has been 

noted that though associated with specific sexual acts, 
highlighted certain identities, including Hijras. Both 

Central and state Govt. have been asked to take steps to 

create public awareness that Transgender people as a part 

of social life and not be treated as untouchables; to regain 

their respect and place in society to take proper measures 

to provide medical care in hospitals and also provide those 

separate public other facilities, and they have been also 

directed to operate HIV/ Sero-surveillance measures for 

Transgender, to provide various social welfare schemes 

and also asked to extend reservation in educational 

institutions and for public appointments.

World Health Organization and other partnering 

organization developed schemes which includes privacy 

policies and its briefs, awareness about health guidelines 

and advices, sexual health human rights and law explores 

ways to improve access to services; information on 

gender transition, how to provide gender sensitive health 

care services and how to reduce violence related to 

gender expression and identities and also transgender 

health is concerned beyond sexual health efforts to end 

the HIV epidemic.

Discussion and Conclusion

Transgender’s general and oral health were 

influenced by lot of factors that play a role at individual, 

family and community levels. At individual level, it 

leads to gender dysphoria, at family level it leads to 

rejection, neglect and at community and societal levels 

it leads to exclusion from primary rights of education, 

peer network and livelihood opportunities. And as the 

present scenario as their population level increases 

transgenders are ‘tolerated’ by Indian society but they 

are not ‘accepted’ and are discriminated in various ways. 

Their healthcare access should be much more widened 

with their comfortable way of acceptance. Transgender 

individuals seeking treatment for their health and oral 

hygiene is literally low. The overall common factor is 

that lacking of awareness about health and their rights 

and health policies, anxiety towards society and low 

economic. Health professionals should be aware of 

standards of care and Society guidelines.

Transgenders are more concerned about the esthetic 

outcome of their treatment. Tooth size is an important 

diagnostic tool for planning the treatment outcome in 

orthodontics. For good esthetic and functional outcome 

an appropriate balance should be made between the 

maxillary and mandibular dentition. The prevalence of 

malocclusion among the transgender population has to be 

explored. This will provide guidance on how to initiate 

and monitor treatment. Increasing awareness and raising 

knowledge base related to transgender population could 

begin to breakdown the barriers to dental care delivery 

and increase dentist’s confidence in treating transgender 
individuals22,23. The knowledge base of this unexplored 

group of population’s HIDDEN SMILE will open up 

more avenues for research.
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Abstract

Background: Stature is one of the various parameters of identification of the individuality of a person. 
Estimation of stature from various measurements of the body is of value in medicolegal investigations as 
well as in anthropology. The foot measurements are important in forensic field as they can be used as body 
height predictors for an individual.The current study deals with developing a regression equation for stature 
estimation from foot breadth and foot length and to find out the correlation between stature, foot breadth 
and foot length. Methods: The data was collected from 500 asymptomatic, healthy adults (250 males & 250 
females) belonging to border areas of Punjab region of age group ranged between 18-50 years.

Results: The correlation between foot length and stature (r= 0.337) was more than foot breadth and stature 
(r= 0.046) indicating foot length to be a better predictor of stature. Linear regression equations were derived 
for estimation of stature from foot breadth and foot length.

Conclusion: Both foot breadth and foot length showed positive correlation with stature as indicated by the 
regression coefficient. The results indicate that one can successfully estimate staure from different foot dimensions. 
The calculated regression formulae show good reliability and applicability of estimate which would be useful  
for Anthropologists and Forensic Medicine experts.

Keywords: Stature, Foot length, Foot breadth, Anthropometry, Forensic investigations 

Introduction

Stature (body height) is an important and useful 

anthropometric parameter for personal identification 
and helps in narrowing down the investigation process1 

. Though every part of the human body is unique and 

is different in its own way but still exists a relationship 

between each part of the body and the whole body. 

Therefore, many parts of the body have been used to 

estimate height by different workers globally.2

In the present scenario, developing countries suffer 

as a great impacts of disasters like, bomb blasts, air 

crashes, tsunami, earthquake, mass suicide, forest fires 
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and others mutilating injuries due to the fast and rapid 

way of living, so the need to establish the identity from 

decomposing and incomplete skeletal is important.2-6 

Footprints as valuable physical evidence available in 

crime scenes may provide useful clues to establish 

personal identity and can help in including or excluding 

the possible presence of an individual at the scene of 

crime. Footprints can be collected from almost all types 

of crime scenes and the possibility of their recovery at 

the scenes of sexual offenses and homicides is relatively 

more.3

Forensic identification from the foot and its parts is 
important as there is increased incidence of recovery of 

feet (often enclosed in shoe) seperated from the body in 

mass disasters. Examination of barefoot impressions is 

important especially in developing countries like India, 

Malaysia, Thiland, Indonesia where majority of the rural 

population like to walk barefooted because of socio-
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economic and climatic reasons.2

Many previous studies have been done to estimate the 

stature from length of different long bones with variable 

degree of success. It was Rutishauser (1968) who for the 

first time showed that foot length was more reliable for 
prediction of height. Adult height may be attained during 

adolescence. As ossification and maturation in the foot 
occur earlier than the long bones so the height could 

be more accurately predicted from the foot dimension 

rather than the long bone measurements.7

There is paucity of such studies in the border area of 

Punjab so In view of above description, a cross sectional 

survey study is conducted to determine the relationship 

between foot and stature by calculating correlation 

coefficient and also to derive regression linear equations.

Materials and Methods

Source of data: The present study was conducted 

out in the region of Punjab , mainly border areas like 

Amritsar, Pathankot, Gurdaspur, Dinanagar Districs and 

their surrounding villages. The material comprised of 

500 young healthy adults (250males and 250 females) of 

the group 18-50 years. The subjects were from colleges, 

universities and from general public.

Methods of collection of data: The objectives 

and methods of the study were explained to the study 

population .Prior to the investigation written informed 

consent was obtained by taking their signature and 

thumb impressions.Foot measurements were taken 

independently on the left and right side of each 

individual apart from this weight and stature were 

also recorded. In order to avoid inter-observer error in 

methodology , the measurements were taken by one 

observer. Diurnal variations have been reported in the 

stature of an individual thus, all measurements were 

taken during afternoon hours in a well lighted room and 

were recorded in measurement performa.

Land marks and technique involved in 

anthropometric measurements :

1.Stature: The subject was asked to stand erect 

barefoot on a level platform against the stadiometer 

bar ,the head was rest in a Frankfort Horizontal plane 

arms hanging by the side with his back ,hips and heels 

touching the bar the feet should touch each other. 

2.Foot length: It is the distance from the most 

prominent posterior part of the heel to the most distal 

part of the longest great toe or second toe(acropodion). 

3.Foot breadth: It is the distance between the most 

prominent point on the medial aspect of head of first 
metatarsal and the most prominent point on the lateral 

aspect of head of fifth metatarsal. 

Instruments Used: Slider caliper: It was used for 

the feet measurements. The measurements were done in 

centimeters.

Stadiometer/Anthropometric rod: It was used 

to measure vertical height for stature estimation. The 

measurements were recorded in centimeters. 

Inclusion criteria: Apparently healthy, 

asymptomatic males ,age between 18 to 50 years of age 

and only those who were willing to participate to study. 

Exclusion criteria : Adults with history of any 

surgical procedures of limbs, disease, deformities of 

vertebral column, injury, fracture, amputation were 

excluded from the study, Also the age below 18 and 

above 50 years

Statistical Analysis: The data were subjected to 

statistical analysis using statistical package for social 

sciences(SPSS21) 

Results

A total of 500 (250 males and 250 females) healthy 

individuals of age groups 18-50 years were included 

in the present study and percutaneous measurements 

of length and breadth of foot on both sides were taken 

separately and analyzed. The following observations 

were tabulated after statistical evaluation of the 

observations recorded in the study. 

The distribution of age in the study Population 

shows the mean age of females was 40.29 years and that 

of males was 33.16 years.

The stature in males varied from 149.35 cm to 

195.08 cm (mean-171.39 cm,SD-10.237) whereas in 
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females stature varied from 149.35cm to 182.88cm( 

mean-160.73cm, SD-7.93). It was observed that males 

have greater mean value of stature as compared to that 

of females.(Table -1)

In males, the right foot length (RTFL) ranged from 

17.6cm to 29.5cm (mean=24.89cm and SD=1.96 cm) 
and left foot length (LTFL) ranged from 17.2 cm to 

29.1cm (mean=24.92 cmand SD=1.98 cm). In females 
the right foot length (RTFL) ranged from 15.7cm to 

28cm ( mean= 23.11cm and SD=1.62) and left foot 
length (LTFL)ranged from 15.8 cm to 28.1cm. ( mean= 
23.13cm and SD=1.61 cm ).(Table1)

In the table 2 Descriptive statistics shows that In 

males, right foot breadth varied from 5.6cm to12.5 cm 

and left foot breadth ranged from 5.1cm to 12.3 with 

the mean of 9.40 cm and std. deviation of 1.39 cm 

respectively.In females, right foot breadth varied from 

5.0 cm to 11cm and left foot breadth ranged from 5.3cm 

to 11cm with the mean of 8.79 cm and std. deviation 

of 0.99 cm respectively. The comparison of respective 

readings of various parameters studied shows that all 

parameters have higher values in males than in females.

Table 3 shows correlation between the stature of 

individual and various parameters studied in the sample 

population. All the parameters exhibit statistically 

highly significant (p <0.001) positive correlation with 
the stature except foot breadth in males ,which shows 

negative correlation.

Correlation co-efficient of the length measurements 
is higher than the breadth measurements. It is also 

observed that in males highest correlation is exhibited 

by left foot length(r= .295) and the lowest by left foot 
breadth (r= -.063).In females highest correlation co-
efficient is exhibited by Right Foot Length (r= .337)and 
lowest by Left Foot Breadth (r=.046 ).

Linear regression analysis of the observations was 

performed separately for each sex and also for each 

parameter studied. (Table 5) The equations also exhibit 

standard error of estimation (SEE). The SEE predicts 

the deviations of the estimated stature from the actual 

stature. In males, it ranges between ± 7.80 to ± 4.42.For 

females SEE ranges from ± 4.51 to ±6.99 . (Table 4) 

The accuracy of the regression equations was 

verified by comparing the estimated stature with actual 
stature. The estimated stature values are found very 

closer to actual stature value in both male and females 

.(Table 5)

Table 1:Comparison of stature and foot length in males and females .

Measurements

Stature

 Foot Length

Males (N=250) Females (N=250)

Male Female Rt side Lt side Rt side Lt side

Mean 171.39 160.73 24.89 24.92 23.11 23.13

Std.Deviation 10.237 7.93 1.96 1.98 1.62 1.61

Minimum 149.35 149.35 17.6 17.2 15.7 15.8

Maximum 195.08 182.88 29.5 29.1 28 28.1
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Table 2: Descriptive statistics of foot breadth in males and females. 

Measurements

Foot Breadth

Males (N=250) Females (N=250)

Rt side Lt side Rt side Lt side

Mean 9.43 9.40 8.79 8.79

Std.Deviation 1.35 1.39 0.99 0.98

Minimum 5.6 5.1 5.0 5.3

Maximum 12.5 12.3 11 11

 Table 3: Showing Karl Pearson’s Correlation Coefficients between the stature and various parameters 
studied in sample. 

S.NO
Study

Parameters
Karl’s Pearson

Correlation
Sig (2-tailed) 

(p<0.05)
Karl’s Pearson

Correlation
Sig (2-tailed) 

(p<0.05)

FEMALE SAMPLE  MALE SAMPLE

1 Right Foot Length .293 .000* .337 .000*

2 Right Foot Breadth -.070 .272 .106 .095

3 Left Foot Length .295 .000* .319 .000*

4 Left Foot Breadth -.063 .323 .046 .129

* statistically significant value

 Table 4: Linear Regression equations to determine stature from different parameters in sample. 

S.no Parameters Linear Regression Equations SEE**

FEMALE SAMPLE

1 Right foot Length
S= 127.58+1.43 X RFL 6.87

2 Right Foot Breadth
S= 165.66+(-.561) X RFB 4.51

3 Left Foot Length
S=126.99+1.45 X LFL 6.99

4 Left Foot Breadth
S=165.20+(-.509) X LFB 4.54

MALE SAMPLE

5 Right Foot Length
S= 127.49+1.76 X RFL

7.80

6 Right Foot Breadth
S= 163.82+0.80 X RFB 4.56

7 Left Foot Length
S=130.27+1.65 X LFL

7.77

8 Left Foot Breadth
S=164.71+0.71 X LFB 4.42
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Table 5: Difference of Actual Stature and Estimated Stature in Males and Females. 

Estimated Stature using
Regression Equations for

Mean Estimated 
Stature (in Cm)

Difference Between Means=
Mean Actual Stature –

Mean Estimated Stature

Male Mean Actual Stature (171.39)

Right Foot Length 171.37 0.02

Left Foot Length 171.39 0

Right Foot Breadth 171.38 0.01

Left Foot Breadth 171.38 0.01

Female Mean Actual Stature (160.73)

Right Foot Length 160.72 0.01

Left Foot Length 160.72 0.01

Right Foot Breadth 160.73 0

Left Foot Breadth 160.73 0

Discussion

The stature estimated in the present study in males 

varied from 149.35 cm to 195.08 cm (mean-171.39cm) 

whereas in females stature varied from 149.35cm to 

182.88cm( mean-160.73cm).these values are very 

similar to the findings of Arti et al.8 The stature obtained 

by different researchers such as Duyar I et al,Nath S et 

al, Qamara SR et al, and Ozaslan A et al varies from 

present study due to variations in the morphology of 

different population group.9-11

Ozdan et al stated that right foot length and left 

foot length are independent predictor of stature.These 

findings are supported by the present study. 12

In a study by Devesh correlation coefficient (r) of 
0.698 for males was obtained between stature  and 

left foot length.13 Karaddi et al observed correlation 

coefficient obtained separately for right foot and left foot 
in male students. Correlation coefficient is + 0.82 for 
right foot and + 0.80 for left foot.14 In the current study 

Correlation co-efficient of the length measurements 

is higher than the breadth measurements. It is also 

observed that in males highest correlation is exhibited by 

left foot length(r= .295) and in females it is exhibited by 
Right Foot Length (r= .337)Deopa Deep also observed a 
significant and positive correlation between foot length 
and height in individuals of Uttarakhand region.15 

Charnalia showed the significant correlation between 
height and foot length.16

Vidya CS in her study concluded that left foot is 

slightly lengthier than that of right foot in both thesexes. 

The   different regression equations of various studies 

has  been derived by different researchers globally.17 

These formulae are applicable for population specific 
from which the data has been collected.18 Sen & Ghosh 

in 2008, recommended that it would be unwise to use 

same equations for stature estimation in both the gender 

.one should derive the different equations for male and 

females.19 It is concluded that dimensions of feet has 

good predictive value in estimation of stature. Foot length 

is a reliable and strong parameter to estimate stature of 

an individual. The calculated regression formulae show 
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good reliability and applicability of estimate. Also these 

regression equations are population specific because of 
many factors like racial, ethnic and nutritional factors 

and geographical variations, which play an important 

role in human development and growth. There is 

necessity for the different regression equations for both 

genders because of difference in gender stature and foot 

length as both parameters have higher values in males.
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Abstract

Background: Neuraxial opioids are widely used with local anaesthetics as they allow lower dose of local 
anaesthetics while providing adequate anaesthesia and faster recovery from spinal anaesthesia because of 
their sympathetic and motor nerve sparing activities. In the last few years the number of surgeries performed 
on an ambulatory basis has increased worldwide because of many advantages like short hospital stay, less 
chance of wound infection and less chances of deep vein thrombosis.

Methods: 64 patients of ASA- I or II of either gender who underwent perineal surgeries were divided into two 
groups of 32 each:- Group BF patients received 1ml of 0.5% hyperbaric bupivacaine with 20µg fentanyl(0.4ml) 
and Group BB patients received 1ml of 0.5% hyperbaric bupivacaine with 200µg butorphanol(0.2ml) and 
normal saline(0.2ml).Patients were observed for onset of sensory and motor blockade, duration of sensory 
and motor blockade, duration of analgesia and time to unassisted ambulation. There was no difference in 
onset of sensory and motor blockade between the two groups(P> 0.005).Patients receiving butorphanol 
had statistically significantly longer duration of sensory and motor blockade and duration of analgesia 
than fentanyl(p-0.001).Patients receiving fentanyl were observed to ambulate unassisted significantly early 
compared to butorphanol (p-0.001).

Conclusion: Patients receiving intrathecal fentanyl 20µg can ambulate earlier compared to patients receiving 
butorphanol 200µg when used as an adjuvant with low dose hyperbaric bupivacaine 0.5% without any 
complication.

Keywords: Ambulation, bupivacaine, butorphanol, fentanyl, spinal anaeathesia. 

Introduction

According to Farlex, pain is defined as bothersome 
feeling which is conveyed to the brain via sensory 

neurons.1 Pain is not just the sensation of physical 

awareness, it also includes the perception and the 

subjective interpretation of discomfort.2

Spinal anaestheia is popular and safe procedure 

for infraumbilical surgeries, however it is not without 

complications, such as hypotension, bradycardia, 

urinary retention and neurological injuries. Most of 

them depend on dose and volume of injected drug and 

height of subarachnoid block.3 These complications can 

be reduced by adding adjuvants to local anaesthetics 

without unduly affecting the quality of analgesia.4

Opioids when used intrathecally with local 

anaesthetics, provide adequate anaesthesia and analgesia 

even when small dose of local anaesthetic is used.5 

The synergism between intrathecal opioids in addition 
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to local anaesthetics is due to the drugs’ separation 

mechanism of action; blockade of Na+ channel by local 

anaesthetics6and voltage gated Ca++ channels with 

opioids.7Intrathecal opioids used as adjuncts with lower 

dose of local anaesthetics allow early ambulation of 

patients because of their sympathetic and motor nerve 

sparing activities.

Fentanyl,a highly lipid soluble, pure mu agonist 

opioid with rapid onset and short duration of action, 

has been used with local anaesthetics (LA) for various 

surgeries.8 Fentanyl added to LA agents seems to be 

the most frequently used combination to enhance and 

increase the duration of sensory analgesia without 

increasing the motor blockade or prolonging recovery 

from spinal anaesthesia.9 Over the years various studies 

have shown that low dose bupivacaine when diluted 

with fentanyl can provide anaesthesia with the added 

advantage of rapid recovery and ambulation in patients 

undergoing minor surgical procedures.10

Butorphanol is a lipophilic opioid agonist-antagonist 

analgesic with an affinity for opioid receptors in vitro of 
1:4:25 (mu: delta: kappa).11Butorphanol has been used 

for epidural as well as intrathecal administration.12

In the last few years the number of surgical 

procedures performed on an ambulatory basis has 

increased worldwide because of many advantages like 

maintaining normal breathing and blood flow, less 
chances of wound infection, less chances of deep vein 

thrombosis, pressure sores and improvement of muscle 

tone.13

So we planned to carry out an observational study 

between intrathecal fentanyl and butorphanol with low 

dose hyperbaric bupivacaine for early ambulation in 

perineal surgeries. 

Materials & Methods

The observational study was carried out at Dhiraj 

Hospital in Department of Anaesthesiology after 

clearance from ethical committee.

64 patients between the ages of 20 and 60 years of 

Grade I or II American Society of Anesthesiologists 

(ASA) classification, scheduled for elective perineal 

surgeries were included in the study after properly 

explaining the procedure to the patient and obtaining a 

written informed consent.

The patients were allocated into two groups,BF and 

BB of 32 each.

Fentanyl group (BF): 0.5% hyperbaric bupivacaine 

(1ml) + 20µg fentanyl (0.4 ml). Total volume- 1.4ml

Butorphanol group (BB): 0.5% hyperbaric 

bupivacaine (1ml) + 200µg butorphanol (0.2 ml) + 

Normal saline (0.2ml).  Total volume- 1.4ml 

Site of Study-Department of Anaesthesiology, 

Dhiraj Hospital, S.B.K.S Medical Institute and Research 

Centre, Piparia, Waghodia, Vadodara, Gujarat.

Study Duration- 18 months

Sample Size- 64. n=32 per group 

P value <0.05 was considered statistically 

significance

Sample size was calculated using formula

NA = knBand nB=(1+1/k)( δ z1-α/2 + z1-β / µA-µB )
2

Where 

K= nA/ nBis the matching ratio

δ is standard deviation, α is Type 1 error, β is Type 
2 error 

Selection criteria

Inclusion Criteria

· ASA I or II patients 

· Patients requiring spinal anaesthesia

· Age group 20-60 years.

· No history of allergy or reaction to any drug

· Patient willing to sign informed consent. 

Exclusion Criteria 

· Patient not willing for spinal anaesthesia.
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· Patientsallergic to anydrugs including study 

drugs.

· Historyofseizure disorder.

· Patients with renal, hepatic, cardiovascular and 

respiratory 

diseases.

· Patients with neurological disorders and 

neuropathies or receiving 

medications known to influence neuromuscular 
junction.

· ASA III, IV, V Patients. 

Routine pre-operative examination and 

investigations were carried out for all the patients.

Written informed consent was obtained, 

In the pre-anaesthesia room, patient’s baseline vital 

parameters (temperature, pulse, blood pressure and 

SpO2) were recorded. IV line was secured with 20 G 

cannula and preloaded with ringer lactate 10ml/kg/hr. 

On arrival in operation theatre, standard monitors were 

applied including ECG, noninvasive blood pressure 

(NIBP), pulse rate and oxygen saturation. Patients were 

premedicated with Inj. glycopyrrolate 0.2mg I.V and Inj. 

ondansetron 4mg I.V.

Patients were classified into two groups according 
to the type of adjuvant added to the low dose 0.5% 

hyperbaric bupivacaine. 

Spinal anaesthesia was administered in the sitting 

position following all aseptic precautions with a 25G 

spinal needle.Drug was injected according to the 

group(BF or BB) after free flow of cerebrospinal fluid 
and supine position was given.

The onset and duration of sensory and motor 

blockade, duration of analgesia, time to unassisted 

ambulation was noted. Time of unassisted ambulation is 

the time period from the spinal injection till the patient 

can walk unassisted. Pain score was assessed by Visual 

Analogue Scale. Diclofenac sodium 1.5 mg/kg was 

administered when VAS ≥ 4 and study terminated.

Side effects and complications was noted and 

treated. Bradycardia defined as pulse rate < 60/min and 
was treated with IV atropine sulfate 0.6mg. Hypotension 

defined as systolic BP≥20% from the base level and was 
treated with IV mephenteramine 6mg.

After completion of surgery, patients were shifted to 

recovery room and vitals noted. 

Results and Discussion

The demographic data were comparable between the two groups which was statistically insignificant (p value > 
0.05). 

Table 1: Shows the distribution of patients undergoing different perineal surgeries between the two groups.

Types of surgery Group BF Group BB

Haemorrhoidectomy 14 17

Fistulectomy 18 15

Table 2: Various parameters recoded following spinal anaesthesia (in minutes) between the groups

  Parameters in minutes     BF BB P-value

 Mean   S.D.  Mean  S.D.

Onset of sensory block 5.59 4.34 7.47 4.02 0.078

Duration of sensory block 138.81 10.84 151.47 7.11 0.001

Onset of motor block 2.72 1.22 4.84 1.55 0.001

Duration of motor block 156.19 8.19 164.91 5.16 0.001

Duration of analgesia 144.72 10.55 156.19 7.11 0.001
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The mean onset of sensory block was statistically 

insignificant between the two groups (P value- 0.078). 
The mean time for two segment regression was faster 

with fentanyl compared to butorphanol which was 

statistically highly significant (P value-0.001).The 
mean duration of sensory block, onset of motor block, 

duration of motor block and the duration of analgesia 

was significantly highly longer with butorphanol group 
compared to fentanyl group (P value- 0.001).

There was no significant difference in mean pulse 
rate, mean systolic and mean diastolic blood pressure, 

mean arterial oxygen saturation between the groups in 

the intraoperative and postoperative period. 

Table 3:Mean time to unassisted ambulation (in 
minutes) between the groups

     BF     BB P-value

Mean SD Mean SD 0.001

188.16 7.80 198.88 9.40

Mean time to unassisted ambulation was quicker in 

the fentanyl group compared to butorphanol which was 

highly significant (P value-0.001).

No incidence of side effects was observed in any of 

the study groups. 

The effects of low dose intrathecal bupivacaine with 

fentanyl or with butorphanol for early ambulation in 

perineal surgeries were compared.

20µg fentanyl and 200µg butorphanol with 5mg 

hyperbaric bupivacaine 0.5% was used as low dose of 

bupivacaine causes early ambulation which is beneficial 
in preventing deep vein thrombosis, wound infection 

and pressure sores.

In our study the difference in the mean onset of 

sensory block between the two groups was statistically 

non-significant (p- 0.078). However the mean duration 
of sensory block was significantly longer in the 
butorphanol group (p-0.001) as compared to fentanyl 

group. The mean time of two segment regression was 

faster in the fentanyl group (p-0.001) compared to 

butorphanol group.

Singh V et al (2006)14, Kumar B et al (2011)15, 

Reddy N G et al (2015)16, Kumar A et al (2016)17, 

Bhatia U et al (2017)18, Gupta V et al (2017)19, Reddy 

I R et al (2018)20,in their studiesalso observed that 

the duration of sensory block and the duration of two 

segment regression was longer in the butorphanol group.

In contrast to our study,Arora N et al (2018)21 in 

their study reported that the duration of sensory block 

and two segment regression (p-0.002) was longer with 

fentanyl compared to butorphanol group.

The onset of motor block was faster with fentanyl 

compared to butorphanol (p-0.001) and the duration 

of motor block was longer in the butorphanol group 

compared to fentanyl group in our study which was 

statistically significant (p-0.001).

Reddy NG et al (2015)16, Kumar A et al (2016)17, 

Bhatia U et al (2017)18, Gupta V et al (2017)19, Reddy 

IR et al (2018)20 also observed longer duration of motor 

block with butorphanol compared to fentanyl (p-0.001).

In contrast to our study, Arora N et al (2018)21observed 

that the onset was faster with butorphanol (p-0.06) 

and duration of motor block was longer with fentanyl 

compared to butorphanol (p-0.001).

Mean duration of analgesia was significantly longer 
in the butorphanol group compared to fentanyl group (p-

0.001) in our study.

Reddy NG et al (2015)16, Bhatia U et al (2017)18, 

Gupta V et al (2017)19, Reddy IR et al (2018)20 , Arora N 

et al (2018)21, in their studies also found similar results 

with longer duration of analgesia in the butorphanol 

group (p-0.001).

The difference in the mean heart rate, mean systolic 

and diastolic blood pressure and mean oxygen saturation 

in the intraoperativeas well as postoperative period was 

found to be statistically insignificant (p>0.05) between 
the two groups.

Reddy NG et al (2015)16, Bhatia U et al (2017)18, 

Gupta V et al (2017)19in their studiesalso observed 

comparable haemodynamic parameters in intraoperative 

and post-operative period (p>0.05) between the groups.
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Fentanyl, a µ-receptor agonist acts principally by 

the interaction with receptors at the supraspinal site. 

To a lesser degree it also binds to ĸ-receptors in the 
substantia gelatinosa of spinal cord. The addition of 

fentanyl (20-25µg) to low dose bupivacaine improves 

the perioperative quality of spinal blocks with fewer 

cardiovascular changes. Intrathecal addition of fentanyl 

with bupivacaine produces synergism between the 

two drugs. Opioids and local anaesthetics exert their 

antinociceptive effect in the spinal cord. There is an 

opening of the K+ channels and reducing Ca++ influx 
causing inhibition of neurotransmitter release. It also has 

a direct post synaptic effect, causing hyperpolarization 

and reduction in neuronal activity. 

Butorphanol is a partial agonist and antagonist 

at µ and ĸ-receptors. Butorphanolcauses inhibition 
of adenylate cyclase, decrease in calcium influx and 
hyperpolarization of neurons thus suppressing the action 

potential. It has better effects on somatic than visceral 

pain. Action on pain is primarily due to action on 

ĸ-receptors.

In our study patients in the fentanyl group were able 

to ambulate unassisted significantly faster compared to 
butorphanol (p-0.001).

Kumar A et al (2016)17, David BB et al (1996)22also 

observed faster recovery in the group receiving 

intrathecal fentanyl compared to butorphanol.

Opioids used along-with low dose local anaesthetics 

exhibit synergism between the two, which is the result of 

the drugs’ separation mechanism of action, with the Na+ 

and voltage gated Ca++ channels being blocked by LA 

and opioids respectively. This allows early ambulation 

due to the sympathetic and motor nerve sparing activities.

In our study we did not observe any adverse effects 

in either of the group.

Arora N et al (2018)21also found no drug related 

side effects in the study groups.

Singh V et al (2006)14, Kumar B et al (2011)15, 

Bhatia U et al (2017)18 in their studies had observed 

hypotension and bradycardia in the fentanyl group and 

sedation in the group receiving intrathecal butorphanol.

Conclusion

It is concluded that with the administration 

of intrathecal fentanyl as an adjuvant to low dose 

bupivacaine, the patients were able to ambulate 

unassisted in a shorter period of time compared to 

intrathecal butorphanol. However it was also observed 

that the onset of sensory and motor block as well as 

the duration of analgesia was significantly longer in 
the patients receiving intrathecal butorphanol. Both the 

drugs were very well tolerated by the patients undergoing 

surgery. 
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Abstract

Disasters have a huge impact on humans, environment and economy throughout the globe. Preparedness 
for disasters is critical for individuals, households, businesses, organizations and communities, but many 
remain unprepared. India has been vulnerable to a large number of natural and human-made disasters on 
account of its unique geo-climatic and socio-economic conditions. The study was conducted to evaluate the 
effectiveness of awareness programme on knowledge regarding disaster preparedness for common natural 
disasters among the adults residing at selected rural areas of Dehradun, Uttarakhand. A quasi experimental 
study using non-equivalent control group pre-test post-test design was used. Purposive sampling technique 
was used to select 80 adults: 40 each in control group and experimental group. Data was collected using 
structured knowledge questionnaire. Collected data was analyzed by descriptive and inferential statistics 
using SPSS-16 programme. The findings showed that the pre-test mean knowledge score among the adults of 
control group was 15.88 and experimental group was15.35. The post-test mean knowledge score among the 
adults of control group was 16.02 whereas in experimental group it was 30.05. In post-test, in control group, 
maximum 62.5 % adults had average knowledge, 30% had poor knowledge and 7.5% had good knowledge, 
whereas in experimental group, maximum 82.5% adults had good knowledge, 17.5% had average knowledge 
and none had poor knowledge. Hence it was concluded that the awareness programme had significant impact 
on improving knowledge of adults regarding disaster preparedness for common natural disasters.

Key Words: Effectiveness, awareness programme, disaster preparedness, common natural disasters, adults. 

Introduction

Disasters are not confined to any particular part 
of the world; they can happen anywhere, at any time 

and can have effect on anyone.1A disaster refers toany 

occurrence disrupting the normal conditions of existence 

and causing a level of suffering that exceeds the normal 

capacity of adjustment of the affected community2.

Preparedness for disaster consists of activities aimed at 

improving response activities and coping capabilities1. 

Disaster Preparedness is critical for all, but still many 

remain unprepared. 

Disasters have a huge impact on humans, 

environment and economy around the world. EM-

DAT data showed that each year 6,873 natural disasters 

worldwide were recorded, which claimed 1.35 million 

lives or almost 68,000 lives on average (between 

1994 and 2013). Among the continents, Asia bore the 

highest burden of disasters, with total 3.3 billion people 

affected in China and India3. In 2014,Asia accounted 

for 69.5% of reported disaster victims worldwide 

(against 80.7% for the 2004-2013 decade’s average), 

America accounted 22.8% (against 4.9% on average 

for the 2004-2013average) and Africa accounted for 

5.5% (against 14% on average for 2004-2013). Europe 

accounted for 2% of all the natural disasters victims 

(against 0.3% for 2004-2013 average) and Oceania 

accounted for 0.12% (against 0.10% according to 

the 2004-2013 average). With 64.6% of worldwide 

natural disasters reported costs, Asia suffered the 

highestdamages in 2014, followed by the Americas 

(26.0%) and Europe (7.8%)4. 

DOI Number: 10.37506/ijfmt.v15i3.15331
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The five countries that were most often hit by 
the natural disasters in the year 2014 and together 

accounting for 31.1% of total occurrence were China, 

the United States, India, Japan and the Philippines. 

These countries experience the highest number of 

disaster events year after year4. India is vulnerable to 

different types of disasters due to its unique geo-climatic 

and socio-economic conditions. It is highly vulnerable 

to earthquakes, floods, droughts, cyclones, landslides, 
avalanches and forest firesetc.5The five distinctive 
regions in the country i.e. the Himalayan region, the 

alluvial plains, the hilly part of the peninsula, and the 

coastal zone have their own particular problems. While 

the plain areas are affected by floods, the Himalayan 
region is prone to earthquakes and landslides. The desert 

areas are affected mostly by droughts and famine while 

the coastal zone is more susceptible to cyclones and 

storms. The natural geological setting of the country is 

one of the chiefcause for its increased vulnerability to 

different disasters5. 

The concept of disaster preparedness includes 

measures aimed towards enhancing life safety when 

a disaster occurs, like protective actions during an 

earthquake, flood or terrorist attack. The concept of 
disaster preparedness is multidimensional and includes 

various elements such as disaster awareness, formal 

plans, mutual aid agreements, enduring social and 

institutional relationships, resource acquisition, training 

and education, drills and exercises, and methods for 

institutionalizing lessons learned6. Disaster Management 

training is useful for all individuals. Many lives can be 

saved if the people in the community have adequate 

knowledge about disaster preparedness as they are the 

first responders and the first ones to save the lives of 
others when disasters occurs. Hence the investigator 

determined to prepare an awareness programme 

regarding disaster preparedness for common natural 

disasters and to test its effectiveness by using scientific 
methods. 

Muttarak R, et al., 2012conducted a case study on 

role of education programme on disaster preparedness in 

Indian Ocean on Thailand’s Andaman Coast. The result 

revealed that the formal education at the individual, 

household and community levels had a positive 

relationship with taking preparedness measures. The 

education level of household members was positively 

related to disaster preparedness8. 

Kalkura M. P. 2011 conducted aquasi-experimental 

study to assess the effectiveness of awareness program 

on disaster preparedness among residents of selected 

apartment buildings in Bengaluru, India. Majority of 

the respondents had no experience of any disasters in 

their life and obtained information on disasters through 

different mass media. More than 60% did not had any 

training on disaster management. The mean difference 

in the pre-test and post-test scores in the experimental 

group was 18.65 percent which was statistically 

significant; however, difference between pre-test and 
post-test in control group was 1.7 percent which was 

statistically insignificant. Hence the awareness program 
on disaster preparedness was effective in imparting 

knowledge9. 

Materials and Methods

In this study a quantitative approach with quasi 

experimental Non Equivalent control group pre-test 

post-test design was used. Data was collected among the 

adults residing in Satangal Village and Sarkhet Village, 

Raipur, Dehradun. The sample size for the present 

study is 80 adults; 40 in experimental group and 40 in 

control group, using the purposive sampling technique. 

The study includes adults both females and males aged 

between 18 years to 60 years ofage, who were available 

at the time of data collection, willing to participate in 

the study and understood Hindi language. The study 

excluded the participants who were sick/ ill during the 

data collection time and those who were not willing to 

participate. Formal permission was obtained from the 

Village (Gram) Pradhan of Satangal Village and Sarkhet 

Village, Raipur, Dehradun. Written consents were 

obtained from those who were willing to participate in 

the study. Using Structured Knowledge Questionnaire, 

a pre-test was administered in both control group and 

experimental group. Later awareness programme on 

disaster preparedness was conducted. On the day seven 

post-test was conducted using Structured Knowledge 

Questionnaire for all subjects. Analysis was done with the 

help of Microsoft Excel & Statistical Package of Social 

Sciences (SPSS) version 16 programme. Descriptive and 
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Inferential statistics were used to analyze the obtained 

data. Descriptive Statistics: Frequency and percentage 

distribution were used to analyze the demographic data. 

Mean standard deviation and mean score percentage was 

computed to describe the Knowledge regarding disaster 

preparedness. Inferential Statistics: Paired t-test was 

done to know the significant difference between mean 
pre-test and post-test knowledge scores and to test the 

effectiveness of awareness programme regarding disaster 

preparedness in both control group and experimental 

group. Chi-square with Yates correction test was used to 

find out the association between Knowledge scores and 
the socio- demographic variables. 

Development and description of the tool: 

Structured knowledge questionnaire was prepared for 

data collection .Structured knowledge questionnaire was 

divided into two sections:

Part 1 : It included 7 socio-demographic variables; 

age, gender, educational level, occupation, family 

income/month, previous exposure of disaster, previous 

knowledge about disaster.

Part 2 : This section dealt with Structured Knowledge 

questionnaire containing 36 items. It included three 

sections-Section I : Knowledge regarding disaster, 

Section II: Knowledge regarding disaster preparedness 

and Section III : Knowledge regarding first aid of the 
injured personnel in disaster 

Results and Discussion

Table- 1: Frequency and percentage distribution of adults according to socio- demographic variables in 
control group and experimental group.

S. NO SOCIO-DEMOGRAPHIC VARIABLES 
CONTROL GROUP EXPERIMENTAL GROUP

n % n %

1

  Age

18- 30 years 16 40 15 37.5

31 - 40 years 8 20 9 22.5

41- 50 years 8 20 8 20

51- 60 years 8 20 8 20

2

Gender

Male 23 57.5 19 47.5

Female 17 42.5 21 52.5
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3

Educational qualification

Illiterate 8 20 10 25

Primary School 6 15 5 12.5

High school 9 22.5 11 27.5

Intermediate 11 27.5 9 22.5

Graduation 4 10 4 10

Post-graduation 2 5 1 2.5

4

Occupation

Un-employed 23 57.5 25 62.5

Government job 4 10 4 10

Private job 5 12.5 5 12.5

Business 5 12.5 4 10

Social worker 3 7.5 2 5

5

Family income/ month 

Up to Rs 5000 6 15 6 15

Rs 5001- Rs 10000 23 57.5 22 55

Rs 10001-Rs 15000 5 12.5 7 17.5

More than Rs 15000 6 15 5 12.5

6

Previous exposure of disaster

Yes 34 85 33 82.5

No 6 15 7 17.5

7 Previous knowledge about disaster

Yes 34 85 34 85

No 6 15 6 15
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In pre-test, maximum 26(65 %) adults had 

average knowledge, 12(30%) had poor knowledge 

and 2(5%) had good knowledge in control group and 

in experimental group, maximum 24(60%) adults had 

average knowledge, 15(37.5%) had poor knowledge and 

1 (2.5%) had poor knowledge.

In post-test, maximum 25(62.5 %) adults had 

average knowledge, 12(30%) had poor knowledge and 

3(7.5%) had good knowledgein control group, whereas 

in experimental group, maximum 33(82.5%) adults had 

average knowledge, 7(17.5%) had average knowledge 

and none had poor knowledge. 

Table-2 : Comparison of pre-test and post-test mean knowledge score among the adults in Control group 
and Experimental group.

S.No Groups

Control Group Experimental Group

n Mean SD N Mean SD

1 

2

Pre-test 

Post-test

40 

40

15.88 

16.02

4.762 

4.948

40 

40

15.35 

30.05

4.865 

3.693

df=39
‘t’=1.778

T tab = 2.0227 (2 tailed)

df=39
‘t’=27.297*

T tab = 2.0227 (2 tailed)

Paired t-test          *Significant at p<0.05 level

Table-2 revealed that statistically there was no 

significant (t cal1.778< ttable2.0227 at p<0.05) difference 

between pre-test (15.88 ± 4.762) and post-test (16.02± 

4.948) knowledge of adults in control group. Whereas 

in the experimental group, there was significant (t 

cal27.297 > t table2.0227 at p<0.05) difference between 

pre-test (15.35 ± 4.865) and post-test (30.05 ± 3.693) 

knowledge score of adults. Hence it was concluded 

that the awareness programme had significant impact 
on improving knowledge of adults regarding disaster 

preparedness for common natural disasters. 

In order to find the significant difference between 
the mean pre-test knowledge among the adults in the 

control group and experimental group, independent 

‘t’ test was computed. The mean pre-test knowledge 

of control group was 15.88 and that of experimental 

group was15.35. The t calculated value (.488) was less 

than table value (1.664) which was proved statistically 

not significant. Hence there was no difference in pre-
test knowledge among the adults in control group and in 

experimental group. 

In order to find the significant difference between 
the mean post-test knowledge among the adults in the 

control group and experimental group, independent ‘t’ 

test was computed. The mean post-test knowledge of 

control group was 16.02 and that of experimental group 

was 30.05. The t calculated value (14.366) was significantly 
higher than table value (1.664) which indicates that 

there was significant difference in post-test knowledge 
among the adults in control group and in experimental 

group. Hence, it was concluded that awareness program 

on disaster preparedness for common natural disasters 

was effective in enhancement of knowledge among the 

adults of experimental group. 
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Table-3 : Association of pre-test knowledge scores with socio-demographic variables in control group 

S.No
Socio-demographic 

variables

Pre-test knowledge 
level(control group)

f
χ2 value

Calculated

χ2
value
table

df p Inference

Poor Average Good

1 

Age

18- 30 years

31 - 40 years

41- 50 years

51- 60 years

3

1

4

4

11

7

4

4

2

0

0

0

16

8

8

8

2.9 12.59 
6 

.821 NS 

2

Gender

Male

Female

7

5

14

12

2

0

23

17
1.624 5.99 2 .844 NS

3

Educational 
Qualification

Illiterate

Primary School

High school

Intermediate

Graduation

Post-graduation

 

4

3

4

1

0

0

 

4

3

5

10

2

2

 

0

0

0

0

2

0

 

8

6

9

11

4

2

 

13.602

 

18.31
 

10

 

.191

 

NS

4

Occupation

Un-employed

Government job

Private job

Business

Social worker

10

1

1

0

0

11

3

4

5

3

2

0

0

0

0

23

4

5

5

3

5.227 15.51
8

.733 NS

5

Family income/month

Upto Rs 5000/-

Rs 5001- Rs 10000/-

Rs 10001-Rs 15000/-

More than Rs15000/-

 

5

6

1

0

 

1

17

4

4

 

0

0

0

2

 

6

23

5

6

 

12.261

 

12.59
 

6

 

.056
 

NS

6

Previous exposure of 
disaster

Yes

No

 

12

0

 

21

5

 

1

1

 

34

6

 

1.37

 

5.99
 

2

 

.504
 

NS

7

Previous knowledge 
about disaster

Yes

No

8

4

24

2

2

0

34

6
2.637

5.99 
2 .267 NS

Chi-square test        significance level at p=0.05

NOTE: NS : Not significant (p> 0.05) , * : Significant ( p< 0.05) 
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There was no significant association of pre-test knowledge of adults regarding disaster preparedness with 
socio-demographic variables in the control group.

Table-4 : Association of pre-test knowledge scores with socio-demographic variables in experimental group 

S.No
Socio-

demographic 
variables

Pre-test knowledge 
level(Experimental group)

f
χ2 value

Calculated

χ2
value

table

df p Inference

Poor Average Good

1 

Age

18- 30 years

31 - 40 years

41- 50 years

51- 60 years

5

2

4

4

10

6

4

4

0

1

0

0

15

9

8

8

1.741 12.59 6 .941 
NS 

2

Gender

Male

Female

2

13

16

8

1

0

19

21

8.53
5.99 2

.001
*

3

Educational 
Qualification

Illiterate

Primary School

High school

Intermediate

Graduation

Post-graduation

 

8

2

3

2

0

0

 

2

3

8

7

4

0

 

0

0

0

0

0

1

 

10

5

11

9

4

1

 

20.368 

 

18.31
 

10

 

.025 

 

*

4

Occupation

Un-employed

Government job

Private job

Business

Social worker

14

1

0

0

0

11

2

5

4

2

0

1

0

0

0

25

4

5

4

2

14.123 15.51
8

.078 NS

5

Family income/
month

Upto Rs 5000/-

Rs 5001- Rs 
10000/-

Rs 10001-Rs 
15000/-

More than 
Rs15000/-

 

1

10

3

1

 

5

12

4

3

 

0

0

0

1

 

6

22

7

5

 

3.437 

 

12.59 

 

6 

 

.0752
 

NS

6

Previous exposure 
of disaster

Yes

No

 

14

1

 

19

5

 

0

1

 

33

7

 

1.342
 

5.99

 

2

 

0.511

 

NS

7

Previous 
knowledge about 

disaster

Yes

No

 

12

3

 

21

3

 

1

0

 

34

6

 

.997

 

5.99
 

2

 

.607
 

NS

Chi-square test        significance level at p=0.05 

NOTE: NS : Not significant (p > 0.05) , * : Significant ( p< 0.05) 

There was significant association of pre-test knowledge of adults regarding disaster preparedness with gender 
and educational qualification in the experimental group. 
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The findings of the study were supported by a quasi-
experimental study conducted to assess the effectiveness 

of awareness program on disaster preparedness among 

residents of selected apartments in Bengaluru, India. The 

pre-test and post-test mean knowledge in experimental 

group was 59.15 percent and 77.8 percent indicating 

the enhancement of knowledge as 18.65 percent which 

was statistically significant (t = 2.715, p <0.05). The 
overall pre-test and post-test mean knowledge in control 

group was found to be 60.05 percent and 61.75 percent 

indicating the enhancement of knowledge of 1.7 percent 

which was not statistically significant (t = 0.0002, p 
>0.05). The overall pre-test mean score of knowledge 

score between experimental and control group was 

found to be 59.15 percent and 60.05 percent indicating 

the mild difference in the mean knowledge score as 0.9 

percent which proved statistically not significant (t = 
0.6357, p >0.05) 10. 

Conclusion and Acknowledgement

The present study concluded that in control group 

the pre-test and post-test mean knowledge was found 

to be 15.88 and 16.02 indicating the enhancement of 

knowledge of 0.14 which was not statistically significant 
(t cal1.778< ttable2.0227 at p<0.05). There was significant 
(t cal27.297 > t table2.0227 at p<0.05) difference between 

pre-test (15.35 ± 4.865) and post-test (30.05 ± 3.693) 

knowledge score of adults in the experimental group. 

So, it was concluded that the awareness programme had 

significant impact on improving knowledge of adults 
regarding disaster preparedness for common natural 

disasters. 
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Abstract

Aim: This study was conducted to evaluate the knowledge and level of awareness about Burning mouth 
syndrome among dental students. 

Method: The study was carried out among the dental students.A self-constructed questionnaire was made 
and given to a total of 100 students. The answers were recorded and converted into numbers and percentages.

Results: The results of the study reveal that undergraduate dental students have a fair knowledge about 
burning mouth syndrome.

Conclusion: There is an increased need for comprehensive educational programmes and clinical exposure 
for students to be aware about burning mouth syndrome. 

Key Words: Burning mouth syndrome, Awareness, Dental students.

Introduction

Burning mouth syndrome (BMS ) is defined as 
burning pain in tongue or oral mucosa usually without 

accompanying clinical and laboratory findings.1 

International Association of Pain and Headache Society 

defines burning mouth syndrome (BMS) as “distinctive 
nosological entity, including all forms of burning 

sensation of mouth, including complaints described 

as stinging sensation or pain in association with oral 

mucosa that appears clinically normal in the absence 

of local or systemic diseases or alterations”.2 Many 

investigators suggestion is that BMS may exist with 

other oral conditions.3

Nearly one third of the patients relate onset with 

dental treatments, recent illness or medications. 

Regardless of pain nature once it starts then it persists 

for many years. 4Patients correlate BMS with sleep 

disturbances hence report mood changes like anxiety 

and depression.5Recent studies reported that pain ranges 

from moderate to severe and similar in intensity to 

toothache.6 A spontaneous recovery with 6to 7years of 

the onset has been reported in up to two third of patients 

with recovery preceded by a change from constant to 

episodic burning. 7,8.Multiple etiological factors like 

psychological disorder, systemic and local factors 

,hormonal changes and use of certain medications have 

been identified.7,4 This study assesses the knowledge and 

awareness of BMS among dental students. 

Materials and Methods 

The present study included a total of 100 dental 

students. Both undergraduate and post graduate dental 

students participated in the study. The e-questionnaire 

was constructed with the help of Google forms and 

was circulated among the students through email. It 

consisted of 10 questions (Table-1) which were based 

on prevalence, causes, signs, symptoms and treatment 
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methods of burning mouth syndrome. The responses were tabulated in excel sheet for assessment as percentages.

Table-1 Questionnaire 

S.NO QUESTIONS

1. WHAT ARE THE COMMON SYMPTOMS OF BURNING MOUTH SYNDROME?

2. BURNING MOUTH SYNDROME IS MORE PREVALANT IN.

3.
AMONG WHICH AGE GROUPOF WOMEN BURNING MOUTH SYNDROME IS MORE 

PREVALENT?

4. WHICH IS THE MOST COMMON SITE AFFECTED BY BURNING MOUTH SYNDROME?

5. WHAT DO YOU THINK WILL BE THE CAUSE OF PRIMARY BURNING MOUTH SYNDROME?

6. WHAT ARE THE CAUSES OF SECONDARY BURNING MOUTH SYNDROME?

7.
WHAT ARE THE VARIOUS DIAGNOSTIC TESTS AVAILABLE FOR BURNING MOUTH 

SYNDROME?

8. WHICH OF THE FOLLOWING DRUGS CAUSE BURNING MOUTH SYNDROME?

9.
ARE YOU AWARE OF VARIOUS TREATMENT MODALITIES AVILABLE FOR BURNING MOUTH 

SYNDROME?

10.
WHAT ARE THE OTHER NON PHARMACOLOGICAL TREATMENT FOR BURNING MOUTH 

SYNDROME? 

Results

Dental students from various parts of India were 

selected for the study .A total of 100 dental students 

responded positively and participated in the present 

study.

Majority of the students (66%) had a good 

knowledge about the common symptoms of BMS .And 

about 8% were aware of dry lip and mouth as common 

symptoms of BMS ,22% responded burning sensation 

and 4% as persistent metallic taste.

Among gender distribution for BMS 67% responded 

that females are more affected than male(13% ) and 

20% responded that they are not aware. About 56% of 

students responded that women in the age of 45 and 

above are mostly affected with BMS,30 to 40years is 

the response given by 37%and 7% responded as 20 to 30 

years (figure -1).

Regarding the site most commonly affected 39% 

responded as gingiva, 19% as soft palate,28% as hard 

palate and 14% as tongue(figure-2)

For the primary cause of BMS 37% responded dry 

mouth, 14% hormonal changes,20% as nerve damage, 

and 4% as none of the above. For secondary causes 

of BMS 15% said ill fitting denture,15% diabetes 
mellitus,15% deleterious oral habits ,55% as all of the 

above.

For various diagnostic tests 21% responded oral swab 

test,15% salivary flow test, 14% blood tests for checking 
the underlying causes, 50%all of the above(figure-3).

About drugs causing BMS 16% responded as 

Angiotensin converting enzyme(ACE ) 16% said 

Angiotensin receptor blockers (ARB),57% said 

both,11% said none. For the awareness of treatment for 

BMS 56% responded as yes and 44% no (figure-4). For 
non pharmacological treatment 9%said acupuncture, 

14%cognitive behavior therapy,36%cessation of 

smoking,41% said all of the above(figure-5).
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Figure-1 Age distribution in women

 

  Figure-2 Common sites affected in BMS 

 

Figure-3 Diagnostic tests for BMS 
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Figure-4 Treatment for BMS

 

Figure-5 Non pharmacotherapy for BMS

Discussion 

Although many studies are conducted and published 

on BMS a confusion still exists about the fact that BMS is 

defi ned by the symptoms which is seen co-existing with 
other local and systemic conditions and psychological 

disorders. The lacunae in the diagnostic method makes 

the management diffi cult.9 Mostly middle aged and 

geriatric population are affected.10 Comparatively 

women are more affected than men. The prevalence of 

BMS is more in the post menopausal women.11,12 

Patients with burning mouth syndrome have higher 

incidence of dry mouth hence dry mouth is suggested as 

the main etiological factor in causing BMS according to 

Grushka. M and Svensson et al 4,6 likewise in the present 

study majority of the students have responded that dry 

mouth to be a major clinical symptom. 

Studies on salivary fl ow rate did not show any 
reduction in the unstimulated or stimulated salivary 

fl ow rate 7 but changes in the composition of saliva was 

noted and the reason was unknown.9Changes could be 

due to stress related sympathetic output or alterations in 

interactions between cranial nerves supplying pain and 

taste sensation.13
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According to Ship et al post menstrual women are 

mostly affected, Ben et al have reported that about 10-

40% women presenting for treatment of post menopause 

symptoms had BMS.7,14 In the present study 67% of the 

participants had a good knowledge about the gender 

distribution and most commonly affected age group in 

women.

According to Ship et al more than one site is 

affected in burning mouth syndrome. In which anterior 

2/3rd of the tongue, anterior part of hard palate and 

mucosa of lower lip are the regions mostly affected.7 

This is in contrast to the present study in which 39%of 

the participants responded anterior gingiva, 28% hard 

palate and 40% responded as tongue. This shows not 

only multiple sites are involved it also varies between 

patients. Among various diagnostic tests clinical history 

is considered very important for diagnosing BMS.4 In 

the present study about 50% of study participants had 

a good knowledge about diagnostic methods of BMS. 

Various medications are said to cause BMS one such 

is Angiotensin-converting enzyme (ACE)15-17.On 

discontinuing these medications burning sensation was 

found to remit within weeks.15.

Medical management of BMS was done with low 

dosage of clonazepam18Gabapentin19and tricyclic 

antidepressants20,topical capsaicin was also used as 

desensitizing agent.21.About more than 50% of the 

students were aware about various treatment modalities 

available for BMS and had a good knowledge about 

non pharmacological therapy for BMS. This shows that 

the level of awareness and knowledge was good about 

burning mouth syndrome among dental students. 

Conclusion

Correct diagnosis is of paramount importance 

which serve as the foundation for proper management 

of BMS. This study shows that more than half of the 

dental students who participated in the study have a 

good knowledge about BMS

More of comprehensive education programmes 

based on this condition and clinical exposure of students 

to observe patients with this condition will enhance their 

skill for proper diagnosis. Enough knowledge about 

this condition will help students to a great extent in 

identification, diagnosis and treatment planning. 
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Abstract

Background- Postoperative nausea and vomiting (PONV) is one of the most unpleasant complications after 
middle ear surgery. Several studies have demonstrated use of gabapentin as antiemetic. This study aims at 
comparison of intravenous granisetron vs oral gabapentin in preventing PONV. 

Methods - 64 patients of ASA I or II between the ages of 18 and 65 years were divided equally into two 
groups. Patients in group I received 3mg granisetron iv 2 minutes and patients in group II received 300 
mg gabapentin orally 1 hour prior to surgery. Patients were premedicated with inj. glycopyrrolate and inj. 
midazolam. Anaesthesia was induced, maintained and reversed in usual manner. Haemodynamic changes 
and number of episodes of nausea and vomiting were recorded upto 24 hours postoperatively. No statistically 
significant difference was observed in both the groups at 0 and 1 hour in preventing PONV (p<0.05). Next 24 
hours postoperatively neither group showed PONV. No significant haemodynamic changes were observed 
and there were noside effects in either of the groups.

Conclusion- There was no statistically significant difference in prevention of PONV in the patients who had 
either received inj granisetron 3mg i.v. 2 minutes prior to surgery or oral Gabapentin 300mg 1hour prior to 
surgery after middle ear surgery without any side effects.

Keywords- PONV, Granisetron, Gabapentin, Middle ear surgery. 
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Introduction

Postoperative nausea and vomiting is one of 

the most unpleasant complications1. The etiology of 

postoperative nausea and vomiting is multi factorial1 

and its occurrence depends on duration of surgery, the 

type of drugs used during anaesthesia2, the technique 

of anaesthesia, age and sex and smoking habit.3 

Postoperative nausea and vomiting increases intraocular 

pressure, increase intracranial pressure,4 causes wound 

dehiscence, prolongs duration of stay in the recovery 

room and hospital.5

To prevent postoperative nausea and vomiting, 

different groups of drugs can be used including 

promethazine, droperidol, ondansetron, dexamethasone 

and propofol.6 Each drug used has their own risks and 

benefits. 

5-HT3 receptor antagonists are routinely used 

nowadays to prevent postoperative nausea and vomiting 

in the patients undergoing surgeries under general 

anaesthesia. These 5-HT3 receptor antagonists produced 

no sedation, extrapyramidal reactions, adverse effects 
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on vital signs or laboratory tests or drug interactions.
(7) Currently available 5-HT3 antagonists include 

ondansetron, granisetron, dolasetron, topisetron and 

palonosetron. This may be the clinical site of action of 

the 5-HT3 receptor antagonist on serotonin. 

Granisetron is a selective 5-HT3 receptor antagonist 

and reduces PONV by stimulation of HT3 receptors which 

have antiemetic effects(8). Granisetron as compared with 

ondansetron is more selective and long acting.

Gabapentin is a gamma γ –aminobutyric acid 
(GABA) analogue. Several studies have demonstrated 

its use as antiemetic[9]. Gabapentin in past had shown 

effectiveness in suppression of nausea and vomiting in 

perioperative period in patients undergoing laparoscopic 

cholecystectomy. Gabapentin has also shown its 

effectiveness as an antiemetic to suppress chemotherapy 

induced nausea and vomiting in patients of breast cancer.

(10)

Gabapentin absorption is dose dependent. When 

gabapentin is orally administered, its bioavailability is 

inversely related to dose, due to the saturable L-amino 

acid transport mechanism in the gastrointestinal tract.11

Postoperative nausea and vomiting is common after 

middle ear surgery. Vomiting after middle ear surgery 

may be due to increased pressure in the middle ear. 

Middle ear surgeries disturb the vestibular system and 

are associated with high incidence of PONV.

Hence, it was planned to carry out an observational 

study of intravenous granisetron vs oral gabapentin in 

preventing postoperative nausea and vomiting after 

middle ear surgery.

Material and Methodology

After obtaining approval from the ethics committee 

and written informed consent from patients, this study 

was conducted at Dhiraj hospital in Department of 

Anaesthesiology. 64 patients between the ages of 18 and 

65 years of both gender of Grade-I and II of American 

Society of Anaesthesiologists (ASA) classification, who 
were admitted for elective middle ear surgeries under 

general anaesthesia were divided into 2 groups 

Group I - received intravenous granisetron 3mg 2 

minutes prior to surgery.

Group II - received oral gabapentin 300 mg 1 hour 

prior to surgery with sips of water.

Site of Study: Department of Anaesthesiology 

S.B.K.S. Medical Institute and research centre, 

Sumandeep Vidyapeeth University, Piparia, Waghodia, 

Vadodara, Gujarat. 

Study population- divided into two groups with 32 

patients in each group.

Study Duration- The study was initiated after 

obtaining the permission from institutional ethics 

committee and was conducted over a period of18 

months.

Study Design- Observational study

SAMPLE SIZE – calculated using this fomula2 

Means: 2-Sample, 2-Sided Equality. It is 64, so we will 

take 32 patients in each group. 

http://powerandsamplesize.com/calculators/
Compare-2-Means/2-Sample-Equality74

nA=κnB and nB=(1+1/κ)(σz1−α/2+z1−β/μA−μB)2

Selection criteria

Inclusion Criteria:

· Patients willing to sign informed consent.

· Patients undergoing elective middle ear 

surgeries under general anaesthesia aged between 18 

and 65 years.

· Patients belonging to ASA I or II. 

Exclusion Criteria:

· Patients refusal.

· All patients below 18 and above 65 years.

· Patients with ASA III or more.

· Patients with known allergy, sensitivity or any 
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other form of reaction to any drug

· Patients with systemic comorbidities.

· Patients with preoperative involvement of the 

inner ear or intraoperative gross damage to the inner ear.

Patients fulfi lling the above said inclusion criteria 
were subjected to study. 

Detailed pre-anaesthetic check-up and investigations 

of all the patients posted for planned middle ear surgery 

was done a day prior to surgery to decide the fi tness and 
eligibility.

Nausea was defi ned as subjective unpleasant 
sensation associated with awareness of the urge to vomit 

and Vomiting was defi ned as forceful expulsion of 
gastric contents from the mouth. 

Severity of vomiting was classifi ed as:

Mild:   1-2 episodes

Moderate: 3-4 episodes

Severe:  >4 episodes

The rescue antiemetic,i.v.ondansetron 4 mg was 

administered for severe nausea or two more episode of 

vomiting and number of doses antiemetics given were 

recorded.

Results and Discussion

Data was collected, tabulated. Numerical variables 

were presented as mean & standard deviation (SD) while 

categorical variables were presented as frequency and 

percentage. As regard numerical variables; unpaired 

student –t test was used whenever appropriate, for 

between-groups comparisons, while for categorical 

variables; chi–square test was used. A difference with 

signifi cant level p <0.05 was considered statistically 
signifi cant. 

 

Graph 1: Graph showing mean pulse rate between the two groups in intraoperative period.

There was statistically signifi cantly lower difference in the mean pulse rate in gabapentin group as compared to 
granisetron group only immediately after induction (p<0.0001). Thereafter no statistically signifi cant difference was 
observed between the two groups during rest of the study period (p>0.05)
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GRAPH 2: GRAPH SHOWING MEAN SYSTOLIC BLOOD PRESSURE BETWEEN TWO GROUPS IN 

INTRAOPERATIVE PERIOD.

 

The mean systolic blood pressure was stastically highly signifi cantly lower in gabapentin group as compared 
to granisetron immediately (p=0.033), at 15 minutes (p=0.001) and at 30 minutes (p=0.010) after induction. No 
signifi cant differences were observed between the groups during rest of the intraoperative study time.

GRAPH 3: GRAPH SHOWING MEAN DIASTOLIC BLOOD PRESSURE BETWEEN TWO GROUPS IN 

INTRAOPERATIVE PERIOD.

Difference in the mean diastolic blood pressure between the two groups was stastically insignifi cant at all times 
except immediately (p=0.042) and at 15 minutes (p<0.0001) after induction which was lower in gabapentin group as 
compared to granisetron group.
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There were no significant differences in the mean pulse rate, mean systolic blood pressure and diastolic blood 
pressure for 24 hours postoperatively between the groups. 

TABLE 1: INCIDENCE OF POST OPERATIVE NAUSEA AND VOMITING AND RESCUE 
ANTIEMETIC BETWEEN TWO GROUPS

Hours
Group I

(Granisetron)
(n=32)

Group II
(Gabapentin)

(n=32)
P value

Nausea

0 3 (9.37%) 6 (18.75%) 0.280

1 3 (9.37%) 3 (9.37%) 1.000

2 - - -

6 - - -

12 - - -

24 - - -

Vomiting

0 2 (6.25%) 4 (12.5%) 0.391

1 1 (3.12%) 1 (3.12%) 1.000

2 - - -

6 - - -

12 - - -

24 - - -

Rescue Antiemetic

0 2 (6.25%) 4 (12.5%) 0.391

1 1 (3.12%) 1 (3.12%) 1.000

2 - - -

6 - - -

12 - - -

24 - - -
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GRAPH 4: Graph showing incidence of Postoperative nausea and vomiting and rescue antiemetic between 
two groups.

9.37% patients in granisetron group had nausea at 

0 hour as compared to 18.75% patients in gabapentin 

group and 9.37% patients had nausea at 1 hour in both 

the groups. None of the patients had nausea after the 1st 

hour in either of the groups and no signifi cant difference 
was observed between the groups in terms of nausea.

6.25% patients of granisetron group had vomiting 

at 0 hour as compared to 12.5% patients in gabapentin 

group. 3.12% patients of both the groups had vomiting 

at fi rst hour which was mild in category. None of the 
patients had vomiting after the 1st hour in either of the 

groups. No signifi cant difference was observed between 
the groups in terms of vomiting.

6.25% patients of granisetron group received rescue 

antiemetic in the form of injection ondanstron 0.1mg/

kg I.V as compared to 12.5 % patients in the gabapentin 

group at 0 hour and 3.12% patients in both groups 

received inj ondansetron at 1st hour. None of the patients 

received rescue antiemetic after the fi rst hour. No 
signifi cant differences were observed between the two 
groups in terms of receiving rescue antiemetic.

Postoperative nausea and vomiting (PONV) is a 

common, unpleasant, and distressing adverse effect 

that may occur after surgery, dehydration, aspiration 

pneumonia upto death. It was estimated that one episode 

of vomiting prolonged postanaesthesia care unit stay by 

approximately 25 minutes. The incidence of nausea and 

vomiting was 30% in surgery under general anaesthesia 

when inhalational anaesthetics were used alone without 

prophylaxis. It had been reported that 50-80% patients 

who underwent middle ear surgery experienced PONV.
(3,12,13)

In current practise, selective 5HT3 receptor 

antagonists such as granisetron, ondansetron, dolasetron, 

palonosetron and ramosetron have been widely used 

as fi rst and second line prophylaxis for preventing 
PONV because of their effi cacy and relatively few side 
effects.(14) 5HT3 receptor antagonists are routinely used 

nowadays to prevent postoperative nausea and vomiting 

in the patients undergoing surgeries under general 

anaesthesia. 

Gabapentin was originally used as an anticonvulsant. 

Various studies suggested its use as antiemetic via 

multimodal processes.(9)
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Postoperative nausea and vomiting after middle ear 

surgery may be due to increased pressure in the middle 

ear.Middle ear surgeries disturb the vestibular system 

and are associated with high incidence of PONV and 

vertigo, which are further aggravated by use of opioids. 

A 62-80% incidence of PONV following middle year 

surgery has been reported.(15,12) Reduction in PONV 

and opioid-induced emesis was more with use of 

granisetron, ondansetron and other 5HT 3 receptor 

antagonists (5HT 3 RA) than other groups of antiemetics, 

but many patients still experienced PONV and vertigo.
(12) Involvement of multiple types of receptors and 

factors like disturbances in the inner ear from surgical 

stimulation may be a reason for inadequate control of 

PONV with a single agent.

We compared granisetron 3 mg IV 2 minutes and 

oral gabapentin 300 mg orally 1 hour prior to middle 

ear surgery as gabapentin in a dose of more than 300 mg 

associated with side effects.

In the study, both groups were comparable with 

regard to demographic characteristics i.e. age, gender, 

weight, ASA grade.

In present study no major haemodynamic changes 

were observed. Heart rate, systolic and diastolic 

blood pressure between the groups were comparable 

throughout the study period.(p-value>0.05)

Anuradha swaminathan(16) et al carried a study 

which also showed no statistically significant difference 
between the study groups regarding heart rate and mean 

arterial pressure intraoperatively.

No statistical significant difference was noted in 
incidence of nausea among both the groups.(p= 0.280 at 
0 hour and p= 1.000 at 1st hour) in our study. None of the 

patients had nausea after 1st hour in either of the group.

Anuradha Swaminathan(16), Heidari M(17) and 

AzizeBestas(18) et al observed no incidence of nausea 

after 1st hour postoperatively between the groups. 

In our study, the incidence of postoperative vomiting 

at 0 and 1st hour in group I as compared to 0 and 1st hour 

in group II. (p value at 0 hour =0.391 and at 1st hour 

1.000).

Anuradha Swaminathan(16), Heidari M(17) and 

Artemisia Papademia(19) et al observed the incidence 

of postoperative nausea and vomiting between the two 

groups were statistically insignificant.(p>0.05).

While Sussan Soltani Mohammadi(20) et al observed 

that none of the patients in gabapentin group had 

vomiting. (p=0.114)

The incidence of PONV after middle ear surgery is 

high. It has been reported that 50-80% of the patients 

who undergo middle ear surgery experience PONV 
(3,12,13) which is due to the disturbance in vestibular 

system.

Granisetron is a new 5-HT3 receptor antagonist 

more selective than ondansetron. It blocks the 5-HT3 

receptors at both the central and the peripheral sites. It 

blocks the 5-HT3 receptors at both the central and the 

peripheral sites. It acts on the vagal efferent nerves of the 

gut and produces blockade of 5-HT3 receptors.

The precise mechanism of gabapentin in the 

prevention of nausea and vomiting is not known but 

mitigation of tachykinin neurotransmitter activity has 

been stated to be useful.(21) There is evidence that a 

selective tachykinins-receptor antagonist improves 

both acute and delayed nausea and emesis induced by 

chemotherapy.(22)

Gabapentin is known to have non serious side effect 

such as dizziness but none of our patients receiving 

gabapentin experienced dizziness. 

Conclusion

There was no statistically significant difference in 
prevention of nausea and vomiting in the 1st 24 hours 

postoperatively in the patients who had either received 

inj granisetron 3mg i.v 2 minutes prior to surgery or oral 

gabapentin 300mg 1hour prior to surgery after middle 

ear surgery under general anaesthesia without any side 

effects.

Source of Fund- Nil

Conflict of Interest- None



374    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

References

1. MillerRD. Anesthesia. In: Fleisher LA, Macario 
A, editors. The   postanaesthesia care unit. 6th ed. 
Pennsylvania: Elsevier;2010.pp.   2703-27.

2. Bianchin A, De Luca A, Caminiti A. 
Postoperative vomiting reduction after 
laparoscopic cholecystectomy with single dose of 
dexamethasone. Minerva Anestesiol. 2007;73:343-
6. [PubMed]

3. Jung JS, Park JS, Kim SO, Lim DG, Park SS, 
Kwak KH, et al. Prophylactic antiemetic effect of 
midazolam after middle ear surgery. Otolaryngol 
Head Neck Surg. 2007;137:753-6[PubMed]

4. Heidari SM, Saryazdi H, Saghaei M. Effect 
of intravenous midazolam premedication 
on postoperative nausea and vomiting 
after cholecystectomy. Acta Anaesthesiol 
Taiwan.2004;42:77-80[PubMed]

5. Habib AS, Chen YT, Taquchi A, Hu XH, Gan 
TJ. Postoperative nausea and vomiting following 
inpatient surgeries in a teaching hospital: A 
retrospective database analysis. Curr Med Res 
Opin. 2006;22:1093-9.[PubMed]

6. [Last accessed on 2013 feb 10]. Available 
f rom:h t tp : / /www.rch .o rg .au /anaes /pa in_
management/Postoperative_Nausea_Vomiting_
PONV

7. Yoshitaka F, Hiroyoshi T, Hideori T. Optimal 
antiemetic dose of granisetron for prevention 
of postoperative nausea and vomiting. Can J 
Anaesthesia 1994;41:94-7.

8. Carmichael J, Cantwell BMJ, Edwards CM, 
Zussman BD, Thompson S, Rapeport WG, Harris 
AL. A pharmacokinetic study of granisetron 
(BRL 43694A), a selective 5-HT3 receptor 
antagonist:correlation of antiemetic response. 
Cancer Chemotherapy and Pharmacology 1989; 
24: 45–49

9. Grant MC, Lee H, Page AJ, Hobson D, Wick E, 
Wu CL. The effect of preoperative gabapentin on 
postoperative nausea and vomiting: a meta-analysis. 
AnesthAnalg. 2016;122(4):976-985. doi 10.1213/
ANE.0000000000001120.[PubMed] [Cross Ref]

10. Guttuso T, Jr, Roscoe J, Griggs J. Effect of 
gabapentin on nausea induced by chemotherapy 
in patients with breast cancer. Lancet (London, 
England) 2003;361(9370):1703-1705. doi: 
10.1016/S0140-6736(03)13365-X. [PubMed] 

[CrossRef][Google Scholar]

11. Rychter J, Clave P. Intestinal inflammation in 
postoperative ileus: pathogenesis and therapeutic 
targets. Gut. 2013;62(11):1534-1535. doi.10.1136/
gutjnl-2012-304176.[PubMed][CrossRef][Google 
Scholar] 

12. Honkavaara P. Effect of ondansetron on nausea and 
vomiting after middle ear surgery during general 
anaesthesia. Br J Anaesth. 1996;76:316–318.

13. Fujii Y, Toyooka H, Tanaka H. Granisetron in the 
prevention of nausea and vomiting after middle 
ear surgery: a dose-ranging study. Br J Anaesth. 
1998;80:764–766.

14. Guttuso T, Jr, Roscoe J, Griggs J. Effect of 
gabapentin on nausea induced by chemotherapy 
in patients with breast cancer. Lancet (London, 
England) 2003;361(9370):1703-1705. doi: 
10.1016/S0140-6736(03)13365-X. [PubMed] 
[CrossRef][Google Scholar]

15. Reinhart DJ, Klein KW, Schroff E. Transdermal 
scopolamine for the reduction of postoperative 
nausea in outpatient ear surgery: A double-blind, 
randomized study. Anesth Analg 1994;79:281-4

16. Dr. Anuradha Swaminathan Md. Da. And Dr. V. 
Balakrishnan Md. (2018); A PROSPECTIVE, 
RANDOMIZED STUDY COMPARING THE 
ANTIEMETIC EFFECT OF INTRAVENOUS 
GRANISETRON AND ORAL GABAPENTIN 
IN PREVENTING POSTOPERATIVE NAUSEA 
AND VOMITING AFTER MIDDLE EAR 
SURGERY IN ADULT. Int.J. Adv. Res.6(5), 
1258-1260 (ISSN:2320-5407). www.jounalijar.
com

17. Heidari M, Honarmand A, Safavi M, Khalighinejad 
F. Granisetron versus gabapentin in preventing 
postoperative nausea and vomiting after middle ear 
surgery in adults: A double-blinded randomized 
clinical trial study. Advanced Biomedical research. 
2015;4:22. doi10.4103/2277-9175.150388.

18. Azize Bestas, Selami Ates Onal, Mustafa Kemal 
Bayar, Ash Yddlnm and Erhan Aygen. Effects of 
Ondansetron and Granisetron on Postoperative 
Nausea and Vomiting in Adult Patients Undergoing 
Laparoscopic Cholecystectomy: A Randomized, 
Double-Blind, Placebo-Controlled Clinical Trial. 
Current therapeutic September/october 2007; 68 
(5): 303-312

19. Papadima A, Gourgiotis S, Lagoudianakis E, 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      375

Pappas A, Seretis C, Antonakis PT, Markogiannakis 
H, Makri I, Manouras A. Granisetron versus 
tropisetron in the prevention of postoperative 
nausea and vomiting after total thyroidectomy. 
Saudi J Anaesth. 2013 Jan;7(1):68-74. doi: 
10.4103/1658-354X.109817. PMID: 23717236; 
PMCID: PMC3657930.

20. Sussan soltani and mirsadegh seyedi. Comparing 
oral Gabapentin versus clonidine as premedication 
on early postoperative pain, nausea and vomiting 
after general anaesthesia. International journal of 
pharmacology 2008; 4(2): 153-156.

21. Gabapentin and pregabalin for the acute post-
operative pain management. A systematic-
narrative review of the recent clinical evidences. 
Dauri, M., Faria, S., Gatti, A., Celidonio, L., 
Carpenedo , R., Sabato, A.F.Current Drug Targets. 
2009;10(8):716-733[Pubmed]

22. A randomized, double blind, placebo controlled 
study evaluating preventive role of gabapentin 
for PONV in patients undergoing laparoscopic 
cholecystectomy Bashir, F., Mohammad Bhat, K., 
Qazi, S., Hashia, A.M. JK Science. 2009; 11(4): 
190-193 [Pubmed] 



376    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Imprints of miRNA- An Update

Priya N S1, Ramakant Nayak2, Vijayalakshmi K3, Kishore Bhat4

1Professor, Dept of Oral Pathology, V S Dental College & Hospital, Bangalore, K R Road, VV Puram, 
Bangalore-56004, 2Professor & Principal, Dept of Oral Pathology & Microbiology, Maratha Mandal’s NGH 

Institute of Dental Sciences & Research Centre, Belagavi, 3Professor & HOD , Dept of Oral Pathology, Maratha 
Mandal’s NGH Institute of Dental Sciences & Research Centre, Belagavi, 4Professor & HOD, Dept of Molecular 

biology and immunology, Maratha Mandal’s NGH Institute of Dental Sciences & Research Centre, Belagavi

Abstract

Introduction: Micro Ribonucleic acid (miRNA) is the novel fraction of non-coding RNA, which 
is considered as the biological measure of genetic state of a cell. It plays a mantle regulatory role post 
transcriptionally, involving both biological and pathologic cellular processes. miRNAs possess unique 
properties like, abundant tissue expression which allows for reproducible isolation and quantification. 

Methods: Literature search was carried out by using different combinations of keywords on Pub Med and 
Cochrane database to retrieve the data for the literature review. 

Discussion: Distinct expression profiles of miRNA in OSCC (Oral Squamous Cell Carcinoma) offers the 
use of specific miRNAs signature for early-stage diagnosis, prediction and prognosis. It plays a critical role 
in the initiation and progression of cancer functioning either as an oncogene or as tumor suppressor. At 
present, it has a huge impact on understanding the aberrant gene modifications in OSCC and its future effects 
on prognosis and therapeutic relevance needs to be looked upon.

Conclusion: Distinct phases of miRNA from its origin, properties, functionality, detection, cancer association 
to future trends are updated in this review. 
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Introduction

Epigenetic phenomenon is a novel thread, linking 

enormously to the process of carcinogenesis in oral 

cancer. One of the most recent entrants in the category of 

epigenetic profiling is a single stranded endogenous, non-
coding RNA and is referred to as micro RNA (miRNA). 

These are a group of gene-specific regulators which are 
involved in many essential biological activities such as 

cellular differentiation, proliferation, and apoptosis and 

thus, their deregulation can affect normal cell growth 

and even participate in carcinogenesis. (1)

History of miRNA:

· The initial discovery of first mi RNA dates 
back to 1993, when lin-4, a small non coding RNA was 

associated to the developmental timing of the nematode 

Caenorhabditis elegans by Ambros and coworkers. 

· The second miRNA, let-7 was identified from 
C.elegans in 2000. (2) 

Glossary of miRNA(3): 

· The prefix “miR” is followed by a dash and a 

number Eg: miR-21

· Capital R refers to mature form Eg: miR 

DOI Number: 10.37506/ijfmt.v15i3.15334
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· Uncapitalised “mir” refers immature forms. 

·  Primary (pri-mir) and Precursor (pre-mir) Eg: 

pri-mir-16, pre-mir-16.

· a or b: Represents isoforms which are closely 

related in a sequence. Eg: miR-26a 

· Suffix -3p or -5p: Mature miRNA originating 

from the 3’ or 5’ end of the pre-miRNA respectively. Eg: 

miR-142-3p, miR-142-5p.

· -1 or -2: Identical mature miRNA sequences 

that originate from different genomic loci. 

· MI RNA refers to genes that encode them 

· miR* : An asterix indicates the passenger 

strand found in lower concentration. Eg: miR-9*

· hsa and dme: Homo sapiens and fruitfly 

· v : miRNA encoded by viral genome

· d: drosophila 

· cel : Caenorhabditis elegans 

· ath: Arabidopsis thaliana (4) 

Characteristics of miRNA: 

· Novel class of endogenous, non-protein coding 

small RNA molecule. (5)

· Evolutionarily conserved, naturally abundant, 

relatively stable molecules. (6)

· It represents 0.01% of total RNA by weight (3)

· Total no of mature miRNAs in humans is 

estimated as 2580. (7)

· It requires partial sequence homology to 3’ 

UTR (Untranslated Region) of target gene. Because of 

this unique feature of miRNA targeting, single miRNA 

can have multiple targets and thus could directly regulate 

a large no of protein coding genes. (8)

· It is a key regulator of gene expression and is 

estimated to regulate 30 % of human genes. (9)

· Multiple miRNAs can target one mRNA, while 

one mRNA can influence mRNA transcripts of numerous 
genes. (10) 

· It has low molecular weight and is much more 

stable compared to mRNA (3)

· The melting temperature (Tm) of miRNA is an 

important biochemical property in the profiling. (5) Most 

miRNAs are predicted to have a Tm temperature of 55 
oC. (11)

· Few miRNAs are tissue specific and differential 
expression of specific miRNA has been reported. Some 
miRNAs exhibit strong enrichment in restricted tissues. 

(11)

· It can be intracellular or extracellular. (13)

· miRNA exist in three forms: Short mature, 

Hairpin pre-miRNA and Long pri-miRNA. (11)

Synthesis of miRNA: Biogenesis of miRNA is due 

to two-fold influence from cytoplasm and nucleus of a 
cell. In the nucleus, miRNA’s are transcribed from the 

genome as individual transcripts or as clusters. These 

primary miRNA (Pri-miRNA) transcripts are processed 

by ribonuclease III-Drosha and its cofactor Pasha, into 

precursor form (pre-miRNA). (14) At this level, hairpin 

structure of primary form is processed into 60-70 nts long 

Pre-miRNA. (15) With the help of exportin 5, precursor 

miRNAs are exported to cytoplasm and cleaved by 

dicer which generates a dsRNA (double stranded) of 

approximately 22 nts, named miR/miR*.

Then, this mature single stranded miRNA is 

incorporated into the miRNA induced silencing 

complex (miRISC), where miRNA acts as a guide to 

target messenger RNA for selective degradation or 

translational suppression. (14) 

Structure and Functions of mi RNA: miRNA is 

processed from stem-loop precursors (11) (Table 1). 
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Table 1: Structure of miRNA

Properties Pri –miRNA Pre-miRNA Mature miRNA

Length Several 100 nts 60-70 nts 19-24 nts

Structure Hairpin shape Stem loop structure 
Double strand linear

(Guide & Passenger strand)

Location Processed in Nucleus Processed in Cytoplasm Processed in Cytoplasm

These are the epigenetic modulators which control 

the gene expression by two distinct mechanisms namely, 

degradation of target mRNA transcripts and inhibition 

of mRNA translation. 

miRNAs regulate gene in both biological and 

pathological processes. (2, 5, 6, 8, 9)

· Regulate genes related to cell differentiation, 

proliferation and apoptosis 

· Developmental timing and metabolism 

· Regeneration & Neuronal differentiation 

· Regulation of immune system.

· Signaling pathway 

· Oncogenesis and metastasis 

· Forensic diagnostics

miRNAs are abundantly expressed in tissues (Fresh 

tissue, Formalin fixed, paraffin embedded tissue), cell 
lines, saliva and urine. (3) Circulating miRNAs are 

identified in blood plasma, platelets, leukocytes and 
erythrocytes. (6)

Methods of detection of miRNA: miRNA profiling 
is defined as “the measurement of the relative abundance 
of cohort of miRNAs, ranging from a group of several 

miRNAs of specific biological interest, to comprehensive 
profiling of all miRNAs in a given species”. (3)

Evolution of miRNA is an ongoing process and 

thus various technologies are available for miRNA 

expression profiling. Many techniques have evolved 
significantly over the years.

Working Classification on methods to detect 
miRNA (11):

I Based on RNA sample amplification :

1. Amplification

· QRT-PCR ( Quantitative Reverse Transcriptase 

Polymerization Chain Reaction)

2. Hybridization 

· In-situ hybridization 

3. Combination of amplification & Hybridization 

· Bead based flow cytometry method

· RAKE (RNA primed Array based Klenow 

Enzyme assay)

· MIRAGE (miRNA analysis of gene expression 

)

II Based on throughput (6)

1. High 

2. Low 

III : Based on location(13) : 

1. Intracellular 

2. Extracellular 

Oral Cancer perspective of miRNA: miRNAs 

play an important regulatory role during carcinogenesis. 

Recent evidence suggests that deregulation of miRNA 

genes play an important role in HNSCC (Head and neck 

squamous cell carcinoma) 
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A. miRNA in transition from Dysplasia 
to OSCC: Few miRNA studies investigated the 

deregulation of miRNAs in the transition process from 

dysplasia to malignancy.

· Up-regulation is noted in miR-31, miR-31* 

and Down-regulation of miR-375 was noted in a study. 

· It was also found that miR-21, miR-181b and 
miR-345 were consistently increased in oral dysplasia 

and had highly significant associations with progressive 
leukoplakia lesions and played a role in malignant 

transformation. (10)

B. miRNA in OSCC: Approximately 30-50 

miRNAs are linked to OSCC and many miRNAs 

with potential biological and clinical relevance have 

been identified and are being explored as diagnostic, 
prognostic and predictive markers. (15) 

· miR-21: It is the most extensively studied 

miRNA exhibiting proto-oncogene properties. It is 

over expressed in HNSCC through the regulation of 

clusterin and is strongly correlated with the progression 

of premalignant leukoplakia to invasive oral carcinoma. 

(15) miR-21 functions as an oncogene and is considered 

an independent factor of disease-free survival in OSCC. 

Up-regulation leads to inhibition of apoptosis, while its 

down-regulation leads to chemo resistance. It serves as 

both diagnostic and prognostic marker. Relationship 

between miR-21 and PNI (Perineural Invasion) in OSCC 

is also identified. (16)

· miR-221: It acts as oncomir and is known to 

suppress p27 and p57 transcripts of the retinoblastoma 

tumor suppressor family. It is over-expressed in HNSCC, 

confirming its role in oral carcinogenesis. (15)

· miR-155: It is up-regulated in OSCC in 

comparison with normal tissue and is down- regulated 

in the presence of HPV-16 in a series of HPV-positive 

cell lines of the head and neck. It is characteristically up-

regulated in early stage of OSCC. (15)

· The ratio of miR-221: miR-375 may be 

significant in discerning malignant HNSCC from normal 
tissue. (10)

· miR-26a and miR-26b are significantly down 

regulated in OSCC and its restoration in cancer cell 

lines revealed that, these miRNAs inhibited cancer cell 

migration and invasion. (17)

· miR-16 is up-regulated in OSCC cell lines and 

tumor tissues. (18)

· Reduced expression of Let-7 family (let-7a, 

let-7b and let-7d) miRNA is a characteristic feature of 

HNSCC as it regulates the expression of Ras and other 

genes involved in the cell cycle, thereby repressing cell 

division and is thought to negatively modulate EMT

(Epithelial Mesenchymal Transition) in OSCC cell 

lines. (18)

· Over expression of miR-142-3p and miR-29b 

is observed in OSCC. (18)

· miR-144 is frequently up-regulated in 

nasopharyngeal carcinoma and 8-fold up-regulation in 

OSCC. (18)

· mir-148b-3p, miR-629-3p, miR-27a-3p and 
miR-142-3p are screened as novel diagnostic biomarkers 

for OSCC based on their unique regulatory abilities. (17) 

C. miRNAs in Metastases : 

· miR-205 expression is down regulated in lymph 

node metastases. (10)

· miR-134 is up-regulated in HNSCC tissues 

relative to control mucosal tissue and is associated with 

nodal metastasis and mortality of patients. (16)

D. miRNAs in body fluids: miRNA is resistant 

to RNase activity and may be universally present in 

cell-free body fluids. It is reported that miRNAs are 
extremely stable in serum and plasma.

· Amplified plasma levels of miR-184, miR-31 
and miR-24 have been detected in OSCC in comparison 

with control tissue. 

· MiR-125a and miR-200a are the salivary 

markers which are shown to be substantially reduced in 

OSCC.

· Plasma and salivary miR-31 and plasma miR-

184 are shown to be reduced after tumor resection 
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implying that these miRNAs are released from cancerous 

tissue into circulation. (10) 

E. miRNA in Surgical margins: Decreased 

expression of miR-125a, miR-184, miR-16 and 

increased expression of miR-96 in both progressive oral 

mucosal samples and dysplastic surgical margin samples 

are investigated in a study by Santhi et al. (10) 

F. miRNA in HPV (Human Papilloma Virus) 
associated HNSCC: 

· miR-15a, miR-16, miR-195, miR-497, miR-

143 mir-145 and miR-106-363 cluster are a set of core 

miRNAs implicated in the HPV+ HNSCC. miR-9, 

miR -223, miR -31, miR -18a and miR -155 are also 

investigated in HPV positive oropharyngeal SCC 

(Squamous Cell Carcinoma). 

· Increased expression of miR-375 is observed 

in pharyngeal and laryngeal tumors unassociated with 

HPV. (10) 

G. miRNAs and associated Signal pathways: 
Recent studies have identified a novel SCC molecular 

pathway regulated by tumor suppressive miRNAs. 
(15,17,19) 

· miR-1/133a cluster regulates actin cytoskeletal 

pathway 

· miR-29a and miR-218 regulates laminin 

-integrin pathway

· miR-874 targets histone deacetylase pathway.

· miR-21 regulates Ras/MEK/ERK/PTEN/

PDCD4 pathways

· miR-221 and miR-222 regulates AKT pathway

· miR-155 regulates TGF beta/smad pathway

· miR-26a/b regulates TMEM184B

· miR-31 regulates FIH-HIF-EVGF pathway

· miR-7 regulates RECK pathway 

· miR-155 regulates CDC73

· miR-218 regulates Wnt/B- Catenin pathway. 

H: miRNAs in oral cancer pain research: 
Hypo expression of miRNAs was demonstrated in the 

trigeminal ganglion neurons of an experimental model 

of inflammatory myogenic pain and it was demonstrated 
that miRNA act at the peripheral nervous system and 

that changes in their expression can be related to the 

development of both allodynia and hyperalgesia. 

The cytokines like prostaglandin E2 (PGE2), 

interleukin 1 beta (IL-1𝛽) and tumor necrosis factor-

alpha (TNF-𝛼) can affect the expression of miRNAs and 

were also modulated by miRNA. 

It was also suggested that, some promising miRNAs 

such as miR-125b-3p, miR-125b-5p, miR-181, miR-30d-

5p, miR-379-5p and miR-339 have been correlated to 

pain. It is also reported that, the over expression of miR-

181a and miR-181b may increase lymph node metastasis, 

vascular invasion by tumor and poor prognosis in Oral 

squamous cell carcinoma patients, suggesting that it can 

be a potential biomarker of the disease. (1) 

Future implications of miRNA:

· Field of miRNA is growing rapidly and an 

emphasis on extra cellular miRNA expression is though 

established, limited studies are there on salivary miRNA 

and no studies on urinary miRNAs as diagnostic and 

prognostic biomarkers in OSCC. 

· miRNAs may in future be administered in cancer 

therapeutics either as single agent or in combination 

therapies, making miRNA –targeted therapy in clinical 

trials more feasible. 

· New methods to study miRNA have used 

coimmunoprecipitation of Ago proteins followed by 

micro array analysis of bound mRNA as a means to 

identify direct targets of miRNAs. (20) 

Conclusion

The field of epigenetics in general and miRNAs 
in particular is swiftly expanding. It continues to leave 

a huge impact in cancer diagnostics in head and neck 

region by its unique properties in terms of detection and 

regulation. miRNA imprints and its signature profiles 
in oral cancer merits investigation as they also maintain 

specificity and sensitivity as an archetypal biomarker. 
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Abstract

Background: The profile of acute poisoning cases is fast changing in last few years, due to advancements in 
agriculture, construction, sanitation, cosmetic industry and not the least in pharmacology. The advancements 
and invention of new chemical agents in these industries have increased the access to wide range of materials 
with quite varied chemical nature, which is reflected in the profile of acute poisonings.

Methods: The study is a prospective observational study for a period of 18 months .The study population 
included all the patients presenting to the emergency department with history of acute poisoning excluding 
accidental non-self- poisoning.

Conclusion: In the current study, highest proportion of subjects in the overall study group was between 
26 to 40 years. The proportion of males and females were almost equal whereas in OPC poisoning group 
the proportion of males was much higher than females. Majority of the affected population were married, 
living in urban areas, educated ,belonged to lower class. Highest proportion was constituted by housewives 
and students .Organophosphorous poisoning was the most common poisoning reported followed by 
benzodiazepines and rat killer in thestudy.The overall mortality rate in the study was 10.53%.Mortality was 
highest when the subjects were presented beyond 6 hours. Among the type of poisons OPC poisoning had 
highest mortality.

Key words: acute poisoning, outcomes, demographic profile, organophosphorous 

Introduction

Poisoning cases are increasing day-by-day due 

to changes in lifestyle and social behavior.It has 

been estimated that some form of poison directly or 

indirectly is responsible for more than 1 million illnesses 

worldwide annually. This figure could be just the tip of 
the iceberg since most cases of the poisoning actually go 

unreported, particularly in the third world countries. The 

problem is getting worse with time as newer drugs and 

chemicals are developing in huge numbers. Deliberate 

self- poisoning has reached epidemic proportions in 

parts of the developing world where the toxicity of 

available poisons and sparse medical facilities ensure a 

high fatality rate.1,2

Nearly a million people die each year as a result 

of suicide, and chemicals account for a significant 
number of these deaths. For example, it is estimated that 

deliberate ingestion of pesticides causes 370,000 deaths 

each year. 3,4 According to a recent report, poisoning 

with organophosphate pesticides (OPs) only is estimated 

at some 3 million per year, and the number of deaths and 

casualties some 300,000 per year worldwide.5
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In India, as per national crime record bureau latest 

reported published in 2015 , the means adopted for 

committing suicide varied from the easily available and 

effective means such as consumption of poison, jumping 

into the well etc. In the year 2015, poisoning constituted 

to 27.9% of all the suicides, second only to hanging. 

Theproportional mortality rate due to poisoning has 

gone up by from 26.0% in 2014 to 27.9% in 2015. The 

number of male victims was more than females in all 

means of suicides except those who committed suicides 

by ‘Fire/Self- immolation’ where the share of female 

victims was more (5,832 out of 9,558) .6

The profile of acute poisoning cases is fast changing 
in last few years, due to advancements in agriculture, 

construction, sanitation, cosmetic industry and not the 

least in pharmacology. The advancements and invention 

of new chemical agents in these industries have increased 

the access to wide range of materials with quite varied 

chemical nature, which is reflected in the profile of acute 
poisonings. Traditionally drugs are reported to be a most 

common substance used for acute poisoning in western 

societies, whereas in India pesticides and chemical used 

for various household purposes were reported to be 

more commonly used substances for acute poisoning. 
4 The mortality/morbidity due to acute poisoning also 

influenced by multitude of factors like “nature of poison, 
dose consumed, level of available medical facilities and 

the time of interval between intakes of poison and 

arrival athospital, etc.”7

Aims and Objectives

To study the demographic profile and clinical 
outcomes of acute poisoning cases.

Materials and Methods

The study is a prospective observational study, 

conducted in the department of general medicine for a 

period of 18 months after obtaining approval from the 

institutional ethical committee.The study population 

included all the patients presenting to the emergency 

department with history of acute poisoning.

Inclusion criteria:

1. Aged more than 18 years

2. Exposure to a drug or another agent in toxic 

amounts leading to hospital admission

Exclusion criteria:All cases considered to be 

accidental non-self- poisoning .

Mortality was considered as the primary outcome 

variable. ICU stay, duration of hospital stay was 

considered as the secondary outcome variable. Type of 

poison was considered as primary explanatory variables. 

Age, gender and other relevant were considered as 

others explanatory variables.The demographic profile 
and clinical outcomes were analysed seperately for the 

three most common types of poisoning in our study 

Results

A total of 304 subjects were included in the study.

Among the study population, 85(27.96%) were 18 to 

25 age group, 129(42.43%) were 26 to 40 age group, 

54(17.76%) were 41 to 60 age group and 36(11.84%)

were above 60 years.In our study males were predominant 

with 182(52.87%) followed by females 122 (40.13%).

Among the study population, 219 people were 

unmarried and 85 people were married. Majority of the 

subjects(64.14%) were hailing from urban areas. Our 

study had 182 literates and 122 illiterates. In the study 

majority of the patients were housewives(24.34%) 

followed by students(23.68%). There was no 

statistical difference in the incidence among different 

socioeconomic classes.

In the study population , 22 (7.24%) had depressive 

illness, 17(5.59%) had history of similar attempt in the 

past and 10 (3.29%) had other psychiatric illnesses.

About 161 cases (52.96%) presented to the hospital 

within 3 hours of consumption of the poisonous agent, 

35.86% presented between 3 and 6 hours and 5.92% 

presented more than 6 hours.

The most common three compounds consumed were 

organophosphorus(OPC) (13.82%), benzodiazepines 

(12.50%) and rat killer (12.50%) and the most 

common three forms of compound consumed were as 

tablets(41.78%), liquids(21.71%) and powder(18.09%).
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Out of 304 patients, 281 (92.43%) were initially 

admitted to the intensive care unit and 55 patients 

(18.09%) required mechanical ventilator. On 

presentation,81(26.60%) patients had low GCS. About 

80.92% of the patients had a hospital stay of less 

than a week. Among 304 patients, 221(72.7%) were 

discharged, 32(10.53%) and 51(16.78%) went against 

medical advise.

Among the mortality cases , the major age group 

was between 26 to 40 years. There was no statistical 

difference in mortality between the two genders (male 

18 and female 14). Mortality was highest among the 

patients who consumed OPC compound (38.09%) 

followed by rat killer (26.31%).

In our study all three major poisoning OPC, 

benzodiazepines and rat killer was common in the age 

group of 26 to 40 years (33.33%,50.75%and 36.84% 

respectively) and was predominant in males (69.05%, 

50.75% and 57.89% respectively) and unmarried 

(73.81%, 64.18% and 78.95% respectively).All the 42 

people(100%)who consumed OPC poisoning were living 

in rural area and were illiterate and belonged to lower 

socioeconomic class.Among patients who consumed 

benzodiazepines,majority of the patients (76.12%) were 

hailing from urban area and were literates(58.12%) 

and were students (34.33%).In rat killer poisoning , 

about 76.32% were from urban area and were literates 

(73.68%).

In OPC poisoning, about 90.48% of the cases 

presented to Emergency department with low GCS. 

All patients in all three groups were admitted to 

the ICU.Among OPC poisoning 42.86% required 

mechanical ventilator and in benzodiazepines and rat 

killer the requirement was less (14.93% and 26.32% 

respectively). The duration of stay was more in people 

with OPC poisoning (42.86%) when compared to 

benzodiazepines(16.42%) and rat killer(26.32%)(table 

3).

Mortality in our study population in OPC poisoning 

and rat killer wereabout 38.10% and 26.32% respectively 

and nil in benzodiazepine poisoning.

Table 1: Clinical outcome of three common types of poisoning

Parameter OPC (42) Benzodiazepines(67) Rat killer(38) 

GCS

<9

9 to 15

38(90.48)

4(9.52)

10(14.93)

57(85.07)

4(10.53)

34(89.47)

ICU

Yes

No 

42(100%)

0

64(95.52)

3(4.48)

38(100)

0

Ventilator

Yes

No

18(42.86)

24(57.14)

10(14.93)

57(85.07)

10(26.32)

28(73.68)

Duration of stay

<7 days

>7 days

24(57.14)

18(42.86)

56(83.58)

11(16.42)

28(73.68)

10(26.32)

Outcome

Discharged

Dead

AMA

20(47.62)

16(38.09)

6(14.29)

56(83.58)

0

11(16.42)

22(57.89)

10(57.89)

6(15.79)
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Figure 1: frequency of different types of poisoning

Discussion

Age and Gender Profi le Ofacute Poisoning:

In the current study, the highest proportion of 

subjects in the overall study group was between 26 to 

40 years (42.43%). When the age profi le of the most 
common three types of poison was assessed, 26 to 40 

year was the most common age group affected.But in 

benzodiazepine poisoning group the proportion of 

younger subjects aged between 18 to 25 years was much 

higher with (35.82%) as compared to other poisoning 

groups and none were older than 60 years in this group. 

Many studies in the past have reported similar fi ndings, 
where the acute poisoning was common among younger 

and economically more productive population. In a 

study by Nabih,Z.,et al. 8 the average age of patients was 

24.63 +/- 10.29 years. Indu,T.H.,et al..9 have reported 

the majority of cases to be among 21-30 age group 

(41.24%). Some studies as in the study by Jang,H.S.,et 

al.10 from Korea have reported 40.0+/-20 years to the 

average age. In spite of these minorvariations the overall 

conclusions of bulk of literature havereported people 

aged between 21 to 40 years to be the population group 

at highest risk of acute poisoning as this age group is 

affected by many issues like lack of employment, break-

up in the family support system, failure of love affair, an 

individual’s frustrations, inadequacy to cope with some 

immediate situation, impulsive behaviours, stress due to 

job and family, etc. 11

In the current study, the proportion of males and 

females were 59.87% and 40.13% respectively. In OPC 

group the proportion of males were much higher than 

females (69.05% vs 30.95% ). But in benzodiazepine 

poisoning group the proportion of males and females 

(50.75% Vs 49.25%) were almost similar. In rat killer 

poisoning group also the proportion of males was slightly 

higher than females (57.89% Vs 42.11%). Many studies 

in the past like study by Singh,B et al 7,Sharma,B.R.,et 

al.12 etc have revealed a higher incidence of poisoning 

in males than in females. Indu,T.H.,et al.. 13 reported 

62% of the participants affected by poisoning to be 

males. In a study by Nabih,Z.et al.14 male/female 

ratio was 2.2:1. This fi nding was supported by many 
other Indian studiesconducted in different states, both 

from rural and urban localities. 15-17 But the fi ndings 
from by Tufekci,I.B.,et al. 18, Jang, H.S.,et al. and 

Yamashita,M.,et al. 19 etc conducted in other Asian and 

European countries have revealed fi ndings contrary 
to the current study fi ndings, where there was a more 
female preponderance. The male preponderance appears 

to be due to more exposure to occupational hazards, and 
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stress or strain as compared to females in this part of the 

world.

Other Demographic Parameters:

Among the study population, 219(72.04%) people 

were unmarried and 85(27.96%) people were married. 

Among the study population, 195(64.14%) were urban 

and 109(35.86%) were rural. In our study, 182(59.87%) 

were literates and 122(40.13%) education status were 

illiterates. Majority 70(23.03%)subjects belonged to 

lower class, followed by lower middle class 66(21.71%), 

upper middle class 63(20.72%) and middle class 

61(20.07%) respectively. Majority 74(24.34%) subjects 

were housewife, followed by students72(2 3.68%),a 

farmers 57(18.75%) andbusinessmen 51(16.78%).

 Out of 42 people with OPC poisoning, 31 

(73.81%) were unmarried,all 42 people were living 

in rural area and were illiterates. Majority of the OPC 

poisoning subjects belonged to lower class.Out of 42 

people with OPC poisoning, 28 people presented within 

3 hours of consumption. All the 42 people were farmers. 

Majority of OPC poisoning subjects (38 out of 42)had 

reported with GCS of less than nine.Out of 67 people 

with benzodiazepine poisoning 43 (64.18%) were 

unmarried, 51(76.12%) were hailing from urban area 

and a significant number were 39(58.12%) literates, 18 
(26.87%) belonging to lower middle class and 23 cases 

were students. Out of 67 people with benzodiazepine 

poisoning, 36 people presented to ER within 3 hours of 

consumption of the tablet.Out of 38 people with rat killer 

poison, 30 (78.95%) were unmarried. Out of 38 people 

with rat killer poisoning , 29(76.32%) were living in the 

urban area and 28(73.68%) were literate s. 15(39.47%) 

people among 38 cases of rat killer poisoning were 

housewives. Majority of rat killer poisoning 34 cases 

had reported with GCS between 9 to 15.

Type of Poision:

As in the current study, many studies published from 

India have reported morbidity and mortality mainly due 

to agrochemicals, which appear to be a by-product of the 

‘‘green revolution’’ in South Asia. 20 The present study 

revealed that the maximum cases of self-poisoning due 

to organophosphorus pesticides in South India, which 

is different from the results of North Indian studies. 

In North India, the majority of poisoning was due to 

aluminum phosphide.,21 A prospective study (559 cases) 

conducted at medical college hospital Rohtak, Haryana 

North India revealed that aluminum phosphide was the 

primary substance accounting for approximately 67.8% 

of all poisoning cases.25 This is contrary to the findings 
of Western countries, where pharmacological agents 

were most common. 22,23 There are few published studies 

of agrochemical poisoning in developed countries. A 

review of pesticide poisoning deaths in England and 

Wales found that pesticides were responsible for only 

1.1% of poisoning deaths over a 44 -year period.24 A 

Minnesota regional poison center consulted on 1428 

cases in 1988 in which a pesticide was the primary 

substance, accounting for approximately 4.5% of all 

poisoning cases.

Followed by OPC, our study had predominantly 

pharmacological agents , which is similar to the 

study conducted by Kavalci,G.,et al.28 Among the 

pharmaceuticals, antidepressants were involved most 

often, followed by analgesics. Ahuja,H.,et al. 4 have 

reported pesticides were the most commonly employed 

poison,notably organophosphorus compounds (22 

patients, 32.8%) and aluminum phosphide (14 patients, 

20.9%). 

Our study reported older people more than 60 years 

of age had higher mortality 13.88 % which is similar to 

the study done by Ye, Y. M., et al. 29which had 14.25 

%. The patients with an older age and a longer length of 

hospital stay tended to have higher hospital costs.

Outcome:

In the study population, 281(92.43%) were admitted 

to ICU. In the study subjects, 55(18.09%) required a 

ventilator. Also in our study, 246(80.92%) had a duration 

of hospital stay of less than 7 days and 58(19.08%) had 

a duration of hospital stay more than 7 days.In a study 

by Kavalci, G., et al. 28 The mean length of hospital 

stay was 6.4 +/- 4.3 days. Among the study population, 

221(72.70%) patient were discharged, 32(10.53%) 

patients were dead and 51(16.78%)patients have lef t 

the hospital against medicaladvice (AMA) respectively. 

In a study by Ye,Y.M.,et al.29 after treatment, 64.1% 

achieved improvements, whereas 1.3% died. Out of 85 
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people who consumed poison in 18 to 25 years age, 10 

(11.76 %) patients died. Out of 129 people in 26 to 40 

age group, 13 (10.07%) patients died. Out of 54 people in 

41 to 60 age group, 4 (7.407%) patients died. Out of 129 

people above 61 years of age, 5 (13.88%) patients were 

dead. The difference outcome proportion across study 

groups was statically not significant (P -value 0.17).

Among the 304 cases ,OPC poisoning cases 

required maximum number of ventilator support 18 

(42.86%), similar findings were observed in Ahuja,H,et 
al followed by rat killerand benzodiazepine poisoning..

Ahuja,H.,etal. have reported overall mortality from 

all poisonings was (18%),while our study had overall 

mortality of 10.53%.

Factors Affecting Mortality:

In the current study, out of 182 male subjects, 18 

(9.890%) were dead. Out of 122 female subjects,14 

(11.47%) female patients were dead. The difference 

gender proportion across study groups was statistically 

not significant. (P -value 0.88). No statistically 
significant differences were observed in mortality 
between differentage groups. Mortality was highest 

at 22.2%, when the subjects were presented beyond 6 

hours as compared to people presenting less than 3 hours 

(9.316%) and 3to6 hours(8.256%), but the differences 

were statistically not significant (P -value 0.39). Among 
the type of poisons Organophosphorus compound 

poisoning had highest mortality (38.09%) followed by 

Rat killer poisoning, (26.31%). None of the subjects 

with benzodiazepine poisoning met with mortality.

This is similar to the report of the other researchers.21 

The factors responsible for this may be because of 

easy availability, no regulation on sale and use of these 

agents.21

If treatment is delayed the initial peak blood level 

of poison may induce irreversible tissue damage to the 

organs, but death may not occur immediately. Death may 

then ensue from the damage already initiated. Delay in 

the transfer of the patients from remote places to hospital 

leads to delay in treatment, which may cause more 

damage the organs andlead to death. There are some 

reports showed that thedelayed admission might be a 

factor for high mortality rate in cases of poisoning.26,27.

Hence at the end of the review it can be summarized 

that the toxicological profile of acute poisonings is a 
dynamic process and depends on the developments 

in many fields, including agrochemical industry, 
pharmaceutical industry and cosmetic industry etc. 

Physicians need to be updated themselves about the 

chemical nature of these agents and their impact on 

human body and effective ways to manage them. 

Appropriate measures including regulatory and 

monitoring interventions to restrict the availability of 

toxic agents to general population also is the need of the 

hour to reduce the burden of poisoning at community 

level at large. Public awareness and enhanced transport 

facilities to quickly promote early management is also 

required.

Conclusions

In the current study, highest proportion of subjects 

in the overall study group was between 26 to 40 years. 

The proportion of males and females were almost equal 

whereas in OPC poisoning group the proportion of males 

was much higher than females. Majority of the affected 

population were married,living in urban areas, educated 

,belonged to lower classand lower middle class. Highest 

proportion was constituted by housewives and students .

|OPC poisoning was the most common poisoning 

reported in the study population. Tablet form was the 

most common type of poisoning .After the poisoning 

majority of the subjects presented within 3 hours of 

consumption. The proportion of people admitted in 

ICU was 92.43% and proportion of people requiring 

ventilator support was 18.09%.The overall mortality 

rate in the study was 10.53%.No statistically significant 
differences were observed in mortality between different 

age groups and genders.Mortality was highest when the 

subjects were presented beyond 6 hours. Among the 

type of poisons OPC poisoning had highest mortality 

followed by Rat killer poisoning. Benzodiazepine 

poisoning group had zero mortality.

Limitations

1.Considering the smaller sample size and also 

further reduction in the effective sample size while 

analyzing the individual poisoning, only the descriptive 

analysis could be done from many variables. 
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2.The proportion of subjects who left against 

medical advice forms a significant group. Since the 
nature and reason for the same has not been assessed, 

the conclusions drawn about the final outcome may have 
been biased. 

Recommendations

1.There is a strong need to establish a poisoning 

registry at different levels of care, to gauge the changing 

trends of acute poisoning in India. 

2.Appropriate regulatory interventions to restrict 

the access to pesticides, over the counter medication 

(Considering the high proportion of Benzodiazepine 

poisoning in the study) and other measure to minimize 

the availability of common poisons is vital in reducing 

the incidence of poisoning.
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Abstract

Background: The arterial system of human body is often subjected to a good number of variations. Therefore, 
trying to find out variations in relationship of cystic artery with CBD, CHD and Calot’s triangle will surely 
be a useful endeavor for an Anatomist and Autopsy Surgeon, moreover such an effort will help the surgeons 
in planning and operating upon the hepatobiliary system. Method: The present work was carried out in 
the Department of FMT, NRSMCH, Kolkata in collaboration with the Department of Anatomy, Medical 
College, Kolkata over a period of one year to find out relationship of Cystic artery with CBD and CHD and 
also to check whether Cystic artery was present within Calot’s triangle. Fifty cadavers of both sexes were 
subjected to detail dissection method based on inclusion and exclusion criteria. Adult human cadavers above 
18 yrs of age were included in this study whereas paediatric cadavers below 18 yrs of age, cadavers above 
18 years where dissection cannot be done because of pathology in and around porta hepatis, decomposed 
dead bodies and dead bodies came for autopsy with gross abdominal injury involving hepato-billiary system 
were excluded from the study. The study was prospective, cross sectional, observational, autopsy based 
study. The cystic artery was lying posterior to CHD or CBD in 90% cases where as it was placed anteriorly 
in 10% of specimens. The cystic artery was lying anterior to CHD in 6% cases whereas and anterior to 
the CBD in 4% cases. In these 4 % cases CA was also inferior in position with respect to the cystic duct. 
In 96% of specimens the cystic artery was lying inside the Calot’s triangle whereas the 4% cases showed 
presence of cystic arteries outside the Calot’s triangle. Conclusion: Because variations are very common in 
hepatic and Cystic arteries, sound knowledge will allow the surgeons to practice safe laparoscopic or open 
Cholecystectomy, liver resections and vascular recombination in transplantation and there by avoid errors 
and patient morbidity. A good knowledge of Calot’s triangle is important for conventional and laparoscopic 
Cholecystectomy. 

Key Words: Cystic artery, Common Bile Duct, Common Hepatic Duct, Calot’s triangle.Cholecystectomy

Introduction

The arterial system of human body is often subjected 

to a good number of variations. Therefore, trying to find 
out variations in relationship of cystic artery with CBD, 

CHD and Calot’s triangle will surely be a useful endeavor 

for an Anatomist and Autopsy Surgeon, moreover such 

an effort will help the surgeons in planning and operating 

upon the hepatobiliary system.

The liver and the gallbladder constitute the main 

parts of the hepatobiliary system. They are supplied 

by the branches of the coeliac trunk, one of the ventral 

branches of the abdominal aorta. Actually these 

hepatobiliary structures are supplied by the branches of 

the hepatic artery proper, one of the terminal branch of 

the common hepatic artery which via its gastro duodenal 

branch supplies parts of stomach, duodenum and lower 

part of the common bile duct, while the proper hepatic 

artery provides the right gastric artery and then divides 

into the right and left branches, which supply the right 

and left liver lobes. The right hepatic artery provides a 

cystic branch, which passes through Calot’s triangle and 

supplies the gallbladder. 

DOI Number: 10.37506/ijfmt.v15i3.15337
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Successful hepatobiliary surgery necessitates the 

preservation of all the arteries except the ones that need 

sacrifice. Division or damage with subsequent thrombosis 
produces ischemia of liver or bile duct which can have 

devastating consequences on the patient. The promotion 

of the knowledge of hepatic vascular distribution and 

its variations is fundamental to plan and to make all 

surgical and radiological procedures in upper abdomen1. 

Because of the advent of interventional and surgical 

techniques to treat both primary and metastatic liver 

tumours and the increasing availability of living related 

liver transplant donors, the depiction and definition of 
the hepatic arterial anatomy has become crucial2.

Cholelithiasis with or without cholecystitis needs 

removal of gall bladder and examination of the duct 

system. The traditional approach of gall bladder removal 

was open Cholecystectomy. The approach is now 

frequently replaced by minimal access procedure i.e 

“Laparoscopic Cholecystectomy (LC)”.

A good knowledge of Calot’s triangle is important 

for conventional and laparoscopic Cholecystectomy. 

Calot’s triangle is an important imaginary area for biliary 

surgery. In 1981, Rocko3 drew attention to possible 

variations in the region of Calot’s triangle bordered by 

the cystic duct, common hepatic duct, and lower edge 

of the liver. In 1992, Hugh4 suggested Calot’s triangle 

should be renamed as the hepatobiliary triangle, with 

the small cystic artery branches supplying the cystic 

duct being called Calot’s arteries. Cystic artery bleeding 

is a troublesome complication during laparoscopic 

Cholecystectomy, which increases the rate of conversion 

to open surgery. Safe laparoscopic Cholecystectomy 

demands a good knowledge of the anatomy of the cystic 

artery and its variations. The cystic artery has many 

possible origins, with the right hepatic artery being 

the most common. The other origins include the left 

hepatic artery, the proper hepatic artery, the common 

hepatic artery, the gastro-duodenal artery, the superior 

pancreatico-duodenal artery and the superior mesenteric 

artery (Williams5, 1989; Price & Holden6, 1993; Harris 

& Pellegrini7, 1994). 

Currently, laparoscopic Cholecystectomy is 

widely accepted as the gold standard in the treatment 

of cholelithiasis4 This new technique was initially 

associated with a significant increase in morbidity, and 
in particular, in iatrogenic biliary injury and arterial 

haemorrhage8-10 perhaps due to a lack of knowledge 

of the laparoscopic anatomy of the gallbladder pedicle. 

Therefore, the laparoscopic surgeon has to deal with the 

new anatomical views and must be aware of the possible 

arterial and biliary variants. 

Hepato cellular carcinoma (HCC) is the 5th most 

common cancer in the world11. Systemic chemotherapy 

has been shown to have limited therapeutic effect for both 

primary and secondary hepatic malignancies. Hence the 

advent of local Control with Trans Arterial Embolization 

(TAE), Trans Arterial Chemoembolization (TACE) 

considered beneficial. TAE/TACE are effective means 
for unresectable liver tumours12, cholangiocarcinoma 

and also for haemangiomas. Hepatic and cystic arteries 

play important role in both TAE and TACE.

The anatomical knowledge of different variations 

of hepatic and cystic arteries is required to reduce 

the number of iatrogenic complications in traditional 

and laparoscopic hepatobiliopancreatic surgery. 

Likewise, the surgeon applies this knowledge in the 

surgical management of liver trauma in the region, 

aneurysm of the hepatic artery, liver transplant surgery, 

pancreaticoduodenectomy, radical gastrectomy 

and countless surgeries themselves of this complex 

anatomical region. 

In spite of considerable surgical importance, there 

are not many studies on cystic arteries particularly from 

this part of India which drives the present researcher 

to pursue this dissection oriented study on hepatic 

and cystic arteries in human cadavers with particular 

inclusion and exclusion criteria. 

Brief Anatomy of Cystic Artery:

Gall bladder is a pear shaped organ on the inferior 

surface of liver. It is divided into fundus, body and neck. 

The neck ends at the cystic duct and the cystic duct joins 

the common hepatic duct to form common bile duct. The 

cystic artery commonly arises from RHA and is given 

of in calot`s triangle. The course and length of cystic 

artery is variable in calot`s triangle. Although the artery 

classically traverses the triangle almost at the centre, but 

it can be very close or lower than the cystic duct. 
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It usually passes posterior to common hepatic duct 

and anterior to cystic duct and gives a superficial branch 
and a deep branch. The superficial branch ramifies over 
inferior aspect of body of gallbladder, the deep branch 

on the superior aspect13. These branches anastomose 

over the surface of body and fundus.

In approximately 80% of individuals, the cystic 

artery arises from the right hepatic artery. In the rest 

the artery may arise from the left hepatic artery, the 

proper hepatic artery, the common hepatic artery, the 

gastroduodenal artery, the superior pancreaticoduodenal 

artery or even from the superior mesenteric artery. 

When it takes origin from sources other than RHA 

it may pass anterior to common bile duct or common 

hepatic duct to reach gallbladder. In case of a low lying 

cystic artery it may not be a content of calot`s triangle. 

Calot`s triangle is an imaginary area limited by cystic 

duct, common hepatic duct, and inferior surface of 

liver. An accessory cystic artery can arise from common 

hepatic arteries or one of its branches. Cystic artery also 

provides branches to cystic duct, common hepatic and 

upper part of common bile duct. 

Aims & Objectives

1. To observe the relation of cystic artery with 

respect to CHD or CBD

2. To find out whether cystic artery was traversing 
the calot’s triangle or not.

Materials & Methods

Study Design: Cross-sectional observational 

prospective study

Study Tools:

1. Dissection Instruments

2. Digital Camera

3. Computer for data analysis 

Study Technique: A group of 50 dead bodies 

including well embalmed and preserved (both male 

and female) and also dead bodies came for Autopsy 

examination above 18 years of age were selected. Anterior 

abdominal wall with parietal peritoneum was reflected 

as described in the Cunningham’s Manual of Practical 

Anatomy14. The greater part of right hypochondrium was 

occupied by liver. Inferior margin of liver was lifted up 

and lesser curvature of stomach traced from the entry of 

abdominal part of esophagus up to the thickened pyloric 

sphincter. The lesser omentum with its right free margin 

was identified between the lesser curvature of stomach 
with the ascending part of duodenum and the liver. The 

epiploic foramen was identified. At its left boundary the 
free margin of lesser omentum was felt thickened by 

palpation. The superficial layer of lesser omentum was 
stripped off and 3 underlying structures were identified. 
The hepatic artery proper (HAP) the common bile duct 

and the portal vein whether or not maintaining their 

usual position and mutual relationship were sought after 

in the right free margin of the lesser omentum.

The cystic artery was looked after whether usual 

or not with regard to its relation with CBD, CHD and 

Calot’s triangle.

Afterwards the HAP was traced downwards up to 

the origin of gastroduodenal artery (GDA) which was 

coursing behind the 1st part of duodenum. The GDA was 

then examined for any branch to GB from it. From the 

point of its division into terminal branches the HAP and 

the GDA the common hepatic artery (CHA) was traced 

towards the left up to its origin, the coeliac trunk. From 

the celiac trunk the left gastric artery was traced towards 

the esophageal end of stomach and it was examined 

for the presence of any accessory or replaced LHA. 

Similarly the presence of accessory or replaced RHA 

was also searched. The cystic duct was found out and 

its union with the CHD was also noticed. Any variation 

regarding source of origin, course and relation of cystic 

artery were carefully examined. The observations were 

both recorded on paper and photographed. 

Inclusion Criteria: Adult human cadavers above 

18 yrs of age.

Exclusion Criteria:

1.  Paediatric cadavers below 18 yrs of age 

2. Cadavers above 18 years where dissection 

cannot be done because of pathology in and around porta 

hepatis.
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3. Decomposed dead bodies 

4. Dead bodies came for autopsy with gross 

abdominal injury involving hepato-billiary system.

Study Period: One Year 

Study Duration: 1st September 2015 to 31st August 

2016.

Study Area: The present study was conducted 

in the Department of Anatomy, Medical College and 

Hospital, Kolkata in collaboration with Dept of Forensic 

Medicine, NRS Medical College, Kolkata.

Study Population: A group of 50 cadavers

Statistical Analysis: Collected data were analyzed 

and statistical test were done with the help of appropriate 

statistical tools. 

Review of Literature

Cystic artery is the chief arterial supply for the 

gallbladder. It is most commonly a branch of right 

hepatic artery and is given of in calot`s triangle. The 

course and length of cystic artery is variable in calot`s 

triangle. Although the artery classically traverses the 

triangle almost at the centre, but it can be very close or 

lower than the cystic duct.

The Calot’s triangle is bounded by cystic duct, 

common hepatic duct/bile duct and inferior surface 

of liver. Its contents usually include the right hepatic 

artery, cystic artery, cystic lymph node (of Lund), and 

lymphatics. 

The cystic artery arises from the right hepatic artery. 

The other origins include the left hepatic artery, the 

proper hepatic artery, the common hepatic artery, the 

gastroduodenal artery, the superior pancreaticoduodenal 

artery, the superior mesenteric artery etc.

When it takes origin from sources other than RHA 

it may pass anterior to common bile duct or common 

hepatic duct to reach gall bladder. In case of a low lying 

cystic artery it may not be a content of calot`s triangle. 

An accessory cystic artery can arise from common 

hepatic arteries or one of its branches. cystic artery also 

provides branches to cystic duct, common hepatic and 

upper part of common bile duct.

Currently, laparoscopic cholecystectomy is widely 

accepted as the gold standard in the treatment of 

cholelithiasis. A good knowledge of Calot’s triangle 

and vascular variations are important for conventional 

and laparoscopic cholecystectomy to prevent iatrogenic 

injuries in this region and conversion of laparoscopic 

to open cholecystectomy thus reducing mortality and 

morbidity due to intra and postoperative complications. 

The reported incidence of conversion to open surgery 

because of blood vessel injuries is approximately 0%-

1.9% during laparoscopic cholecystectomy, and its 

mortality is about 0.02%.

The cystic artery arising outside the hepatobiliary 

triangle usually passes ventral to the CBD and in some 

case it may even be inferior to the cystic duct, thus 

becoming the first structure encountered in dissection 
of the inferior border of the hepatobiliary triangle by 

laparoscopy and has a chance of accidental injury. 

Since near total `tumour response’ was obtained 

by intraarterial chemotherapy in gall bladder cancer, 

knowledge of the variation of gall bladder blood supply 

may also help oncosurgeons . 

The cystic artery is a highly variable structure 

regarding its origin ,course and relation with the 

surrounding structures. Many studies have been done 

to demonstrate and evaluate the variations by the help 

of gross dissection or laparoscopic visualisation .The 

observations from different studies help the surgeons 

and interventional radiologists. 

Michels NA15 described that, the cystic artery 

arises within Calot’s triangle in approximately 80% of 

cases and outside the triangle in 20% to 30%. He also 

suggested that careful dissection of Calot’s triangle is 

essential for safe cholecystectomy.

Flint et al16 studied 200 specimens and found the 

variation in the origin of cystic artery in 2% cases. The 

percentage of dual cystic artery was 15.5% . 

Daseler EH17 et al (1947) reported that variations in 

the origin and course of cystic artery occur in 24.5% of 

people. He also described the variations of cystic artery 
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and classified them into 12 main types

According to Hollinshead18 (1961), gallbladder 

is normally supplied by a single cystic artery and it 

commonly arises, as a rule from right hepatic artery and 

soon divides into two branches, superficial and deep. In 
25% cases there is presence of double cystic arteries 

Rocko JM4 et al (1981) pointed to possible variations 

in the region of Calot’s triangle bounded by cystic duct, 

common hepatic duct and lower edge of liver 

Cimmino PT19 et al (1992) mentioned that anatomic 

variations in and around Calot’s triangle are frequent 

and can be found in 20% to 50% of cases. Among these 

variations in biliary tree, cystic artery variations, based 

on its origin, course and number are quite common and 

are found in 20% to 50% of cases.

Balija M20 et al (1999) warned that good knowledge 

of variations in cystic artery anatomy is required for safe 

performance of laparoscopic cholecystectomy. He also 

mentioned that anatomy of cystic artery is differently 

presented in endoscopic visualization than during classic 

cholecystectomy and proper knowledge of position and 

variations of cystic artery which need not be found in 

Calot’s triangle always facilitates the laparoscopic 

procedure.

They presented an original classification of the 
anatomic variations of the cystic artery into two main 

groups based on their experience with 200 laparoscopic 

cholecystectomies, with due consideration of the known 

anatomicotopographic relations. Group I designated a 

cystic artery situated within the hepatobiliary triangle 

on laparoscopic visualization. This group included 

three types: (1) normally lying cystic artery, found in 

147 (73.5%) patients; (2) most common cystic artery 

variation, manifesting as its doubling, found in 31 

(15.5%) patients; and (3) the cystic artery originating 

from the aberrant right hepatic artery, observed in 11 

(5.5%) patients. Group II designated a cystic artery that 

could not be found within the hepatobiliary triangle 

on laparoscopic dissection. This group included two 

types of variation: (1) cystic artery originating from the 

gastroduodenal artery, found in nine (4.5%) patients; 

and (2) cystic artery originating from the left hepatic 

artery, recorded in two (1%) patients.

According to Russel21 et al (2004), the cystic artery, 

a branch of right hepatic artery, is given off behind the 

common hepatic duct. Occasionally, an accessory cystic 

artery arises from gastroduodenal artery. In 15% cases 

the right hepatic artery and cystic artery arises in front of 

common hepatic and cystic duct.

Ding22 et al undertook a retrospective evaluation 

of 600 non-emergency patients, 232 men and 368 

women, who underwent laparoscopic cholecystectomy 

for different gallbladder diseases, including 530 with 

cholecystitis and gallstones, and 70 with gallbladder 

polyps. All of the patients were examined with ultrasound 

before surgery. Laparoscopic cholecystectomy was 

carried out under general anesthesia using the four 

ports technique. The information of Calot’s triangle and 

distribution of cystic artery on endoscopic visualization 

was recorded respectively.

Based on our laparoscopic observations, they 

classified cystic artery anatomy into three groups.

Group I: Group I represented the Calot’s triangle 

type, in which the cystic artery passed through Calot’s 

triangle. They observed this type in 513 of the 600 

patients (85.5%). GroupI was further subdivided 

into two subtypes .The classical single cystic artery 

originated from the RHA within the calot’s triangle 

and was divided into superficial and deep branches and 
supplied the GB. In their study it was recorded in 440 of 

600 patients (73.3%).They observed double cystic artery 

in 12.2% cases. 

Group II: This group represented cystic artery 

traversing outside the calot’s triangle. In this group 

CA originated from the gastroduodenal artery (7.5%), 

aberrant RHA ( 3% ) and from liver parenchyma (2.5%). 

Group III:This group represented compound cystic 

artery,where one cystic artery was present inside the 

calot’s triangle and another cystic artery traversing 

outside the calot’s triangle. They found 1.5% cases 

belonged to this group. 

Rahaman and Anwar23 carried out the study on 

60 (sixty) post mortem gallbladder collected from 
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Bangladeshi adult people They observed that out of 60 

specimens, the cystic artery was passing within Calot’s 

triangle in 58 specimens (96.65%) but in 2 specimens 

(3.35%) the cystic artery was outside the Calot’s triangle. 

In all cases single cystic artery was found. Regarding the 

relations of the cystic artery, out of 60 specimens, in 54 

cases (90%) cystic arteries were observed to pass behind 

the common hepatic duct . In four cases (6.67%) cystic 

arteries were found crossing over the common hepatic 

duct, and in two cases (3.33%), cystic artery were found 

crossing below the cystic duct. 

Result and Analysis

The study on Extrahepatic part of hepatobiliary 

vasculature was conducted on 50 cadavers, out of which 

40 were male and 10 were female.The cystic artery was 

studied with regard to its relation with CBD and CHD. 

The specimens were also observed for the presence 

of cystic artery whether inside or outside the Calot’s 

triangle. 

In this study we found the cystic artery was lying 

posterior to CHD or CBD in 90% cases, where as it was 

placed anteriorly in 10% of specimens. 

In 96% of specimens the cystic artery was lying 

inside the calot’s triangle whereas 4% of total cases 

showed presence of cystic arteries outside the calot’s 

triangle. 

On the basis of these observations statistical analysis 

of the obtained data was done.

Table 1: Relation of cystic artery with common hepatic duct or common bile duct. 

Relation Total no of case (n=50)

CA is ANTERIOR 5 (10%)

CA is POSTERIOR 45 (90%)

 

BAR DIAGRAM SHOWING RELATION OF CYSTIC ARTERY WITH RESPECT TO CHD OR CBD 
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Table 2: Cystic Artery (CA) inside or outside the Calot’s Triangle. 

CA Inside or Outside the calot’s triangle. Total no of case (n=50)

INSIDE 48

OUTSIDE 2

 

PIE DIAGRAM AM SHOWING PRESENCE OF CYSTIC ARTERY INSIDE OR OUTSIDE THE 
CALOT’S TRIANGLE. 

Color plates: 

 

Picture.1: showing origin of double cystic artery from RHA. CA1 passing anterior to CHD and CA2 passing 
posterior to CHD.

[GB-Gall Bladder, RHA- Right Hepatic Artery, LHA- Left Hepatic Artery, CA1-1st Cystic artery, CA2-2nd 

Cystic artery , CD- Cystic Duct, CHD- Common Hepatic Duct, CBD- Common Bile Duct] 
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Picture 2: Showing magnification of some part of the Pic 1. Two cystic arteries taking origin from RHA 
passing anterior and posterior to CHD respectively. 

RHA- Right Hepatic Artery; LHA- Left Hepatic Artery; PHA- Proper Hepatic Artery [also known as Hepatic 

Artery Proper (HAP)]; CA- Cystic Artery; CHA- Common Hepatic Artery; GB- Gall Bladder; CD- Cystic Duct; 

CHD- Common Hepatic Duct; CBD- Common Bile Duct 

 

Picture 3: Showing Cystic Artery arising from PHA passing anterior to CHD. 

RHA- Right Hepatic Artery; LHA- Left Hepatic Artery; PHA- Proper Hepatic Artery [also known as Hepatic 

Artery Proper (HAP)]; CA- Cystic Artery; CHA- Common Hepatic Artery; GB- Gall Bladder; CD- Cystic Duct; 

CHD- Common Hepatic Duct; CBD- Common Bile Duct 
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Picture.4: Showing HAP dividing into RHA and LHA- one cystic artery taking origin from the RHA 
traversing through the calot’s triangle and the other cystic artery taking origin from HAP and lying outside 

the calot’s triangle. 

RHA- Right Hepatic Artery; LHA- Left Hepatic Artery; PHA- Proper Hepatic Artery [also known as Hepatic 

Artery Proper (HAP)]; CA- Cystic Artery; GB- Gall Bladder; CD- Cystic Duct; CBD- Common Bile Duct 

 

Picture.5: Showing the origin of the CA from the gastro duodenal artery and CA crossing anterior to CBD 
and lying outside the calot’s triangle. 

RHA- Right Hepatic Artery; LHA- Left Hepatic Artery; PHA- Proper Hepatic Artery [also known as Hepatic 

Artery Proper (HAP)]; CA- Cystic Artery; CHA- Common Hepatic Artery; GB- Gall Bladder; CD- Cystic Duct; 

CBD- Common Bile Duct; GDA- Gastro Duodenal Artery 
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Discussion: 

The present study was done in 50 cadavers by gross 

dissection to observe the the relationship of Cystic artery 

with CBD and CHD and also whether the Cystic artery 

lies within the Calot’s triangle. 

THE CYSTIC ARTERY

The performance of a safe cholecystectomy depends 

on a thorough knowledge about the normal anatomy and 

anatomical variations of cystic artery that may contribute 

to the occurrence of major postoperative complications. 

The famous triangle originally described by Calot in 

1891, usually contain the right hepatic artery, the cystic 

artery, the cystic lymph node, connective tissue and 

lymphatics. During cholecystectomy this triangle is 

dissected to identify the cystic artery and cystic duct 

before their ligation and division. 

Relation of cystic artery with respect to CHD & CBD

Studies Total No of Case Anterior to CHD Posterior to CHD Not Related

Daseler39 et al. 580 21.2% 52.4% 26.4%

Futara G Ali48 et al. 110 28.2% 10.9% 60.9%

Flisinski47 et al 34 29.4% 66.7% -

Gawali R59 30 46.66% 50% -

Khalilur Rahaman53 
et al.

60 6.67% 90% 3.33%

Patil S56 et al. 30 40% 36% 23.3%

Present Study 50 6% 90% 4%

In the present study, the cystic artery crossed 

anterior to CHD and/or CBD in 10% cases whereas it 

ran posterior to CHD in 90% cases. In this present study 

it was running anterior to CHD in 6% cases and it was 

crossing anterior to CBD in 4% cases. In 4% cases 

where it was crossing anterior to CBD cystic artery was 

also inferior in relation with respect to cystic duct. This 

finding of the present study is close to the findings of 

studies done by Khalilur Rahaman23 over Bangladeshi 

population. 

Observation of cystic artery running posterior to 

CHD is much higher than studies done by Daseler et al. 

(52.4%), Flisinski24et al (66.7%), Balija M42 (58.8%). 

This finding of the present study is slightly higher than 
the finding of Gadjiev68 et al. (80%) 

Relation of cystic artery with respect to Calot’s Triangle

Studies Total No of Cases
Relation with respect to Calot’s Triangle

Inside Outside

Daseler39 et al. 580 69.8% 31.2%

Futara G Ali48 et al. 110 89% 11%

Flisinski47 et al 34 97.06% 2.94%
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Michels NA22 200 81% 19%

De Silva5 et al 50 86% 14%

Khalilur Rahaman53 et al 60 96.65% 3.35%

Patil S56 et al 30 86.6% 13.4%

Gawali R59 30 90% 10%

Tejaswi HL57 et al 100 65% 35%

Present Study 50 96% 4%

 

Cont... Relation of cystic artery with respect to Calot’s Triangle

Present study showed the cystic artery was traversing 

through the calot’s triangle in 96% case and cystic artery 

was lying outside the calot’s triangle in 4% cases. These 

observations are closer to the findings from other studies 
done by Khalilur Rahaman23 et al and Flisinski24 of et al.

In this present study, the percentage of cystic artery 

present inside the calot’s triangle is little higher than the 

findings of Futara G Ali25 (89%),Gawali R26 (90%),De 

silva27 et al (86%) and Patil S28 et al (86.6%).This 

observation of the present study is much higher than the 

observations from Daseler17 et al(69.8%) and Tejaswi H 

L29 et al (65%).

In the present study where cystic artery was lying 

outside the calot’s triangle, the cystic arteries were 

taking origin from GDA and HAP (CA was arising close 

to the origin of HAP from CHA).

When cystic artery arises from the GDA (low lying 

cystic artey), it courses upwards and laterally and lies 

below the cystic duct to reach the GB .Caution should 

be taken during dissection of lower border of calot’s 

triangle to avoid injury to this low-lying cystic artery. 

Perforations of the duodenal ulcer on the posterior wall 

may involve the low-lying cystic artery. 

Summary and Conclusion

A study of extrahepatic part of hepatobiliary 

vasculature was carried out in the department of 

Anatomy, Medical College, Kolkata in collaboration 

with Dept of Forensic Medicine, NRS Medical College, 

kolkata. Fifty cadavers of both sexes (observing proper 

inclusion & exclusion criteria) were subjected to detail 

dissection method and the relationship of cystic artery 

with CBD and CHD were examined and also it was 

examined that whether the cystic artery lied within the 

Calot’s triangle. The findings so obtained were compared 
to similar such studies done in the past.

The cystic artery was lying posterior to CHD or 

CBD in 90% cases where as it was placed anteriorly in 

10% of specimens. The cystic artery was lying anterior 

to CHD in 6% cases whereas and anterior to the CBD 

in 4% cases. In these 4 % cases CA was also inferior in 

position with respect to the cystic duct.

In 96% of specimens the cystic artery was lying 

inside the calot’s triangle whereas the 4% cases showed 

presence of cystic arteries outside the calot’s triangle.

To facilitate the safe operative procedures on 

the liver and gall bladder, there is a need of exact and 

comprehensive knowledge of the varied patterns of 

hepatic and cystic arteries. Because variations are very 

common in hepatic and Cystic arteries, sound knowledge 

will allow the surgeons to practice safe laparoscopic or 

open Cholecystectomy, liver resections and vascular 

recombination in transplantation and there by avoid 

errors and patient morbidity. A good knowledge of 

Calot’s triangle is important for conventional and 

laparoscopic Cholecystectomy. 

Ethical Clearance: Taken from Institutional Ethics 

Committee
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CBD- Common Bile Duct
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GDA- Gastro Duodenal Artery

HAP- Hepatic Artery Proper (also referred as PHA)

LC- Laparoscopic Cholecystectomy 

LDLT- Living Doner Liver Transplantation

LHA- Left Hepatic Artery

MHA- Middle Hepatic Artery

PHA- Proper Hepatic Artery

RHA- Right Hepatic Artery

SMA- Superior Mesenteric Artery

TAE- Trans Arterial Embolization

TACE- Trans Arterial Chemo Embolization
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Abstract

Background: Laparoscopic Cholecystectomy is widely accepted as the gold standard in the treatment of 
cholelithiasis and this new technique was initially associated with a significant increase in morbidity, and in 
particular, in iatrogenic biliary injury and arterial haemorrhage, perhaps due to a lack of knowledge of the 
laparoscopic anatomy of the gallbladder pedicle.The arterial system of human body is often subjected to a 
good number of variations. Therefore, trying to find out variations in origin of right and left hepatic arteries 
and also cystic artery will surely be a useful endeavor for an Anatomist and Autopsy Surgeon, moreover 
such an effort will help the surgeons in planning and operating upon the hepatobiliary system. Method:The 
present work was carried out in the Department of FMT, NRSMCH, Kolkata in collaboration with the 
Department of Anatomy, Medical College, Kolkata over a period of one year to find out variations ion 
origin of right and left hepatic arteries and cystic artery. Fifty cadavers of both sexes were subjected to detail 
dissection method based on inclusion and exclusion criteria. The study was prospective, cross sectional, 
observational, autopsy based study.

Conclusion:In 92% cases total number of branches from the HAP were three, four branches were arising 
from it in 6% cases, whereas >four branches from the HAP in remaining 2% cases.The branching pattern of 
the HAP at the porta hepatis showed bifurcation in 96 % cases, whereas HAP showed trifurcation pattern at 
porta hepatis in 4% cases.Any source of origin of the RHA and LHA other than the HAP was recorded as 
0%. The percentage of occurrence of accessory or replaced RHA was 0%.This was also the case with LHA.
The present study revealed the RHA (92%) being the commonest source of origin of cystic artery. In 8% 
cases cystic artery represented variant origin. Variant origins of CA were represented by the HAP (6%) and 
GDA (2%).In 96% of cases, the cystic artery was single. Remaining 4% of cadavers showed presence of 
more than one cystic artery, the number being two.Most significant finding in this present study according 
to the researcher is the presence of double cystic arteries.

Key Words: laparoscopy,Cholecystectomy, cystic artery, hepatic artery proper, porta hepatis, right hepatic 
artery, left hepatic artery
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Introduction

Laparoscopic Cholecystectomy is widely accepted 

as the gold standard in the treatment of cholelithiasis.1 

This new technique was initially associated with 

a significant increase in morbidity, and in particular, 
in iatrogenic biliary injury and arterial haemorrhage2-4 

perhaps due to a lack of knowledge of the laparoscopic 

anatomy of the gallbladder pedicle. Therefore, the 

laparoscopic surgeon has to deal with the new anatomical 

views and must be aware of the possible arterial and 

biliary variants.The anatomical knowledge of different 

variations of hepatic and cystic arteries is required 

DOI Number: 10.37506/ijfmt.v15i3.15338
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to reduce the number of iatrogenic complications in 

traditional and laparoscopic hepatobiliopancreatic 

surgery. Likewise, the surgeon applies this knowledge 

in the surgical management of liver trauma in the 

region, aneurysm of the hepatic artery, liver transplant 

surgery, pancreaticoduodenectomy, radical gastrectomy 

and countless surgeries themselves of this complex 

anatomical region.

The arterial system of human body is often subjected 

to a good number of variations. Therefore, trying to find 
out variations in origin of right and left hepatic arteries 

and also cystic artery will surely be a useful endeavor for 

an Anatomist and Autopsy Surgeon, moreover such an 

effort will help the surgeons in planning and operating 

upon the hepatobiliary system.

The liver and the gallbladder constitute the main 

parts of the hepatobiliary system. They are supplied 

by the branches of the coeliac trunk, one of the ventral 

branches of the abdominal aorta. Actually these 

hepatobiliary structures are supplied by the branches of 

the hepatic artery proper, one of the terminal branch of 

the common hepatic artery which via its gastro duodenal 

branch supplies parts of stomach, duodenum and lower 

part of the common bile duct, while the proper hepatic 

artery provides the right gastric artery and then divides 

into the right and left branches, which supply the right 

and left liver lobes. The right hepatic artery provides a 

cystic branch, which passes through Calot’s triangle and 

supplies the gallbladder.

In addition to the variability in origin of the cystic 

artery, its course can also follow diverse paths, often in 

close proximity to the common bile duct. A bend in the 

course of the right hepatic artery, throwing it into the 

configuration of a caterpillar hump or Moynihans Hump 
invites injury unless it is carefully dissected free. A very 

short cystic artery also puts the hepatic artery at risk. 

Occasionally, the right hepatic artery courses anterior to 

the common bile duct.

In spite of considerable surgical importance, there 

are not many studies on variations in origin of right and 

left hepatic arteries and cystic artery particularly from 

this part of India which drives the present researcher 

to pursue this dissection oriented study on hepatic 

and cystic arteries in human cadavers with particular 

inclusion and exclusion criteria.

Introductory remarks about the hepatic arteries

The coeliac trunk terminates by dividing into the 

left gastric, splenic, and common hepatic arteries. The 

common hepatic artery normally terminates by dividing 

into the gastroduodenal and proper hepatic arteries. 

The gastroduodenal artery divides into the superior 

pancreaticoduodenal and right gastroepiploic arteries, 

the proper hepatic artery ascends in the right free border 

of the lesser omentum up to porta hepatis. At the porta 

hepatis the proper hepatic artery divides into right and 

left branches. It provides theright gastric artery and then 

divides into the right and left hepatic branches, which 

supply the right and left liver lobes. The right hepatic 

artery provides a cystic branch, which passes through 

Calot’s triangle and supplies the gallbladder. 

Brief Anatomy of RHA, LHA, Cystic Artery

After its origin RHA crosses anterior to the portal 

vein from left to right and passes behind the common 

hepatic duct to enter the Calot’s triangle where it lies 

to the left of the cystic duct. As it approaches the cystic 

duct, it gives off the cystic artery and then turns upwards 

behind the right hepatic duct to enter the right lobe of 

liver. The LHA takes origin from the proper hepatic 

artery. It passes anterior and to the left of the portal vein. 

Then it ascends upwards to reach the left lobe of the 

liver. A vessel which supplies a liver lobe in addition 

to its usual vessel is defined as an accessory hepatic 
artery. A replaced hepatic artery is a vessel that does 

not take origin from an orthodox position and is the sole 

supply to that lobe. Thus the aberrant arteries may be 

either replaced or accessory. The common variations 

include replaced right hepatic artery taking origin from 

superior mesenteric artery and replaced or accessory 

left hepatic artery arising from the left gastric artery. 

Rarely accessory right and/or left hepatic artery may 

arise from gastroduodenal artery or aorta.The replaced 

right hepatic artery arising from superior mesenteric 

artery, runs behind portal vein and bile duct in the lesser 

omentum can be injured during surgical resection of 

pancreatic head. The replaced left hepatic artery can 

be injured during mobilization of stomach.The cystic 
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artery commonly arises from RHA and is given of in 

calot`s triangle. The course and length of cystic artery 

is variable in calot`s triangle. Although the artery 

classically traverses the triangle almost at the centre, but 

it can be very close or lower than the cystic duct.

Aims & Objectives

The aim of this dissection oriented study was to find 
out the variations regarding originof the extrahepatic part 

of hepatobiliary arterial system involving the common 

hepatic artery, hepatic artery proper, the RHA and the 

LHA (UP TO PORTA HEPATIS) and the cystic artery. 

The data will help the surgeons and the interventional 

radiologist to decrease the complications during and 

after the procedure so that patient can lead a quality life.

Objectives:-

1.  To study the variations in origin of RHA and 

LHA and particularly the presence of accessory or 

replaced RHA and LHA.

2.  To study the variation of origin of cystic artery.

Materials & Methods

Study Design:Cross-sectional observational 

prospective study 

Study Tools:

1. Dissection Instruments

2. Digital Camera

3. Computer for data analysis 

Study Technique: A group of 50 dead bodies 

including well embalmed and preserved (both male 

and female) and also dead bodies came for Autopsy 

examination above 18 years of age were selected. 

Anterior abdominal wall with parietal peritoneum was 

reflected as described in the Cunningham’s Manual of 

Practical Anatomy5. 

The greater part of right hypochondrium was 

occupied by liver. Inferior margin of liver was lifted up 

and lesser curvature of stomach traced from the entry of 

abdominal part of esophagus up to the thickened pyloric 

sphincter. The lesser omentum with its right free margin 

was identified between the lesser curvature of stomach 
with the ascending part of duodenum and the liver. The 

epiploic foramen was identified. At its left boundary the 
free margin of lesser omentum was felt thickened by 

palpation. The superficial layer of lesser omentum was 
stripped off and 3 underlying structures were identified. 
The hepatic artery proper (HAP) the common bile duct 

and the portal vein whether or not maintaining their 

usual position and mutual relationship were sought after 

in the right free margin of the lesser omentum.

Afterwards the HAP was traced downwards up to 

the origin of gastroduodenal artery (GDA) which was 

coursing behind the 1st part of duodenum. The GDA was 

then examined for any branch to GB from it. From the 

point of its division into terminal branches the HAP and 

the GDA the common hepatic artery (CHA) was traced 

towards the left up to its origin, the coeliac trunk. From 

the celiac trunk the left gastric artery was traced towards 

the esophageal end of stomach and it was examined for 

the presence of any accessory or replaced LHA. Similarly 

the presence of accessory or replaced RHA was also 

searched. Any variation regarding source of originof 

cystic artery were carefully examined. The observations 

were both recorded on paper and photographed. 

Inclusion Criteria: Adult human cadavers above 

18 yrs of age.

Exclusion Criteria:

1.  Paediatric cadavers below 18 yrs of age 

2. Cadavers above 18 years where dissection 

cannot be done because of pathology in and around porta 

hepatis.

3. Decomposed dead bodies 

4. Dead bodies came for autopsy with gross 

abdominal injury involving hepato-billiary system.

Study Period: One Year 

Study Duration: 1st September 2015 to 31st August 

2016.

Study Area: The present study was conducted 

in the Department of Anatomy, Medical College and 

Hospital, Kolkata in collaboration with Dept of Forensic 
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Medicine, NRS Medical College, Kolkata.

Study Population: A group of 50 cadavers

Statistical Analysis: Collected data were analyzed 

and statistical test were done with the help of appropriate 

statistical tools. 

Results and Analysis 

The study on Extrahepatic part of hepatobiliary 

vasculature was conducted on 50 cadavers, out of which 

40 were male and 10 were female. The study included the 

Hepatic Artery Proper, the portion of Right and the Left 

Hepatic Arteries outside the porta hepatis along with the 

cystic artery.The source of origin of HAP was noted .The 

branching pattern along with total number of branches 

taking origin from it, the emerging order of different 

branches including the presence of any unusual branch 

was also studied. The RHA and LHA (particularly the 

part of RHA and LHA outside the porta hepatis) were 

studied regarding their source of originincluding the 

presence of accessory or replaced RHA and LHA, if any.

The cystic artery was studied with regard to its source of 

origin. In 92% cases total number of branches from the 

HAP were three, four branches were arising from it in 

6% cases, whereas >four branches were originating from 

the HAP in remaining 2% cases.

The branching pattern of the HAP at the porta 

hepatis showed bifurcation (where the HAP divided in 

to the RHA and LHA and CA was taking origin from 

the RHA.) in 96 % cases, whereas trifurcation ( the HAP 

divided into RHA,LHA and CA) was seen in 4% 0f 

specimens.

No variation regarding source of origin other than 

the HAP was recorded. The percentage of occurrence 

of accessory or replaced RHA was 0%. This was also 

similar in case of LHA.

The cystic artery was seen to take its origin from the 

RHA in 92% cases, from the HAP in 6% of cases and 

from the GDA in remaining 2%.

On the basis of these observations statistical analysis 

of the obtained data was done.

Table 1: Number of branches from Hepatic Artery Proper 

Total No Of Branches From HAP Total No Of Case (n=50)

Three (RHA,LHA,RGA) 46

Four(RHA,LHA,RGA &CA) 3

Greater than Four 1

 

Table 2: The Branching Pattern of Hepatic Artery Proper at Porta Hepatis 

Branching Pattern Total no of case(n=50)

Bifurcation 48(96%)

Trifurcation 2(4%)

Table 3: Source of origin of cystic artery

Source of origin Total no of case (n=50)

RHA 46(92%)

HAP 3(6%)

GDA 1(2%)

LHA 0 (0%)

CHA 0 (0%)

CT 0 (0%)

SMA 0 (0%)

Others 0 (0%)
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Table 4: Total number of Cystic Arteries present 

Number of CA Total no of case (n=50)

SINGLE 48 (96%)

MULTIPLE(2 in number) 2 (4%)

Color plates: 

Fig.1: HAP divided into RHA and LHA. LHA providing origin to RGA 

RHA- Right Hepatic Artery; LHA- Left Hepatic Artery; PHA- Proper Hepatic Artery [also known as Hepatic 

Artery Proper (HAP- Hepatic Artery Proper, GDA- Gastroduodenal Artery, RGA- Right Gastric Artery. PV – Portal 

Vein). 

Fig.2: Showing Cystic Artery arising from PHA passing anterior to CHD. 
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RHA- Right Hepatic Artery; LHA- Left Hepatic 

Artery; PHA- Proper Hepatic Artery [also known as 

Hepatic Artery Proper (HAP)]; CA- Cystic Artery; 

CHA- Common Hepatic Artery; GB- Gall Bladder; 

CD- Cystic Duct; CHD- Common Hepatic Duct; CBD- 

Common Bile Duct 

Discussion

The present study was done in 50 cadavers by gross 

dissection to observe the source of origin, branching 

pattern including emergence of any unusual branch of 

Hepatic Artery Proper, the extra-hepatic portions of 

RHA and LHA and most importantly the cystic artery. 

No variation was seen in source of origin of hepatic artery 

proper, i.e. it was taking origin from the common hepatic 

artery in all the cases. In 92% cases the HAP was having 

three usual branches, the RHA, LHA & the RGA. In 6% 

cases the HAP had cystic artery taking origin from it. 

In these cases the total numbers of branches from HAP 

were four. In one out of fifty cases HAP had greater than 
four branches. One branch was seen to supply the cystic 

duct in this particular case.

The branching pattern of HAP at porta hepartis:

The comparison of previous study with the present 

study:

Kalyankar6 et al. found PATTERN A in 86% cases, 

PATTERN B in 9% cases and PATTERN C & D in 

4% and 1% cases respectively. Thompson & Browne 

(1940) also noted PATTERN C & D in less than 2% 

cases. The finding of PATTERN A of present study 
is slightly higher than the finding of Kalyankar 6 et al. 

whereas the percentage of PATTERN C is similar with 

the percentage given by Kalyankar al. 

No variations were seen regarding the source of 

origin of both RHA and LHA. In one of the fifty cases 
the RHA gave origin to two cystic arteries. Both of them 

were traversing through the calot’s triangle to supply the 

GB. Also in one of the cases LHA provided a branch 

outside the porta hepatis which was going towards the 

segment IV of liver. 

In another case the LHA gave origin to the RGA 

which was also not an usual branch from the LHA.

The Cystic Artery

In the present study most common origin of cystic 

artery was RHA (92%). This observation is close to 

the findings of some other studies done by Flint 7 et 

al. (98%), De Silva 8 et al. (96%), Khalil M 9 (90%), 

R Gawali10 (97%) and Tejaswi HL11 et al. (92%). The 

findings of this present study are much higher than 
observations from Michels NA 12 (77%) 

The Number of Cystic Artery

In this study, cystic artery was present as a single 

vessel in 96% cases whereas in 4% cases GB had more 

than one cystic arteries. This finding of double cystic 
arteries in the present study conforms with findings of 
Patil S 14 et al (6.6%) and Flisinski 15 et al ( 2.94%).

The percentage of double cystic artery is lower than 

studies done by Flint 7 et al (15.5%) and Balija 16 et al 

(21.1%). Balija et al found triple cystic artery in 0.1% 

cases.

In the present study, one out of fifty cases represented 
double cystic artery where both the cystic arteries were 

taking origin from the RHA. After taking origin from 

RHA, they passed anteriorly & posteriorly with respect 

to CHD encircling the CHD. In this case, bile flow could 
be obstructed because of compression of CHD. 

In this study cystic artery represented its commonest 

origin in 92% cases and variant origin in 8% cases. Study 

by Saidi 17, Karanja and Ogengo suggest a relatively 

more constant anatomy in their cohort studies than those 

in an American series where aberrant cystic arteries 

(origin other than right hepatic artery) occurred in 21% 

of cases and that for Ethiopians with a 24.5% prevalence 

of aberrant cystic arteries. These wide variations are due 

to methodological differences but possibly also to actual 

population differences.

Summary and Conclusion

A study of extrahepatic part of hepatobiliary 

vasculature was carried out in the Department of 

Anatomy, Medical College, Kolkata in collaboration 

with Dept of Forensic Medicine, NRS Medical College, 

kolkata. Fifty cadavers of both sexes (observing proper 

inclusion & exclusion criteria) were subjected to detail 
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dissection method and variations in origin and branches 

of right and left hepatic arteries and cystic arteries are 

examined. The findings so obtained were compared to 
similar such studies done in the past.

Origin of HAP showed no variation.

In 92% cases total number of branches from the 

HAP were three, four branches were arising from it in 

6% cases, whereas >four branches from the HAP in 

remaining 2% cases.

The branching pattern of the HAP at the porta hepatis 

showed bifurcation (where the HAP was divided in to 

the RHA and LHA and CA was taking origin from the 

RHA.) in 96 % cases, whereas HAP showed trifurcation 

pattern at porta hepatis in 4% cases (where HAP divided 

in to RHA ,LHA and CA).

Any source of origin of the RHA and LHA other 

than the HAP was recorded as 0%. The percentage of 

occurrence of accessory or replaced RHA was 0%.This 

was also the case with LHA.

The present study revealed the RHA (92%) being 

the commonest source of origin of cystic artery. In 8% 

cases cystic artery represented variant origin. Variant 

origins of CA were represented by the HAP (6%) and 

GDA (2%).

In 96% of cases, the cystic artery was single. 

Remaining 4% of cadavers showed presence of more 

than one cystic artery, the number being two.

Most significant finding in this present study 
according to the researcher is the presence of double 

cystic arteries. In the present study, one out of fifty cases 
represented double cystic artery where both the cystic 

arteries were taking origin from the RHA .After taking 

origin from RHA ,they passed anteriorly & posteriorly 

with respect to CHD encircling the CHD .In this case, 

bile flow could be obstructed because of compression 
of CHD. During dissection of calot’s triangle, the 

postetriorly lying cystic artery should be taken care of to 

prevent haemorrhage. Another case with double cystic 

artery represented the compound cystic artery variety 

of Ding et al. In this case one artery was arising from 

the RHA and traversing the calot’s triangle and another 

cystic artery was originating from the HAP and it was 

lying outside the calot’s triangle.

To facilitate the safe operative procedures on 

the liver and gall bladder, there is a need of exact and 

comprehensive knowledge of the varied patterns of 

hepatic and cystic arteries. Because variations are very 

common in hepatic and Cystic arteries. Sound knowledge 

will allow the surgeons to practice safe laparoscopic or 

open Cholecystectomy, liver resections and vascular 

recombination in transplantation and there by avoid 

errors and patient morbidity. 

Abbreviations:

HAP- Hepatic Artery Proper (also referred as PHA)

LC- Laparoscopic Cholecystectomy 

LDLT- Living Doner Liver Transplantation

LHA- Left Hepatic Artery

MHA- Middle Hepatic Artery

PHA- Proper Hepatic Artery

RHA- Right Hepatic Artery

SMA- Superior Mesenteric Artery

AB RHA- Aberrant Right Hepatic Artery

AB LHA- Aberrant Left Hepatic Artery

CA-Cystic Artery

CHA- Common Hepatic Artery

CHD- Common Hepatic Duct

CBD- Common Bile Duct

CT- Coeliac Trunk

GB- Gall Bladder

GDA- Gastro Duodenal Artery

TAE- Trans Arterial Embolization

TACE- Trans Arterial Chemo Embolization 
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Abstract

Basal cell carcinoma is most common type of non-melanotic skin cancer. Causative agents are UV and 
ionizing radiation and chemicals. Nodular, pigmented, superficial, cystic and infiltrative are major subtypes. 
It is mainly treated by excision surgery in the form of wide local excision and reconstruction is done by 
various flaps. In our study 10 patients were included and found that carcinoma is commoner in old age 
female patients and mainly near right canthus of eyeball; treated with surgery which is well tolerated by all 
the patients.
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Introduction

Basal cell carcinoma is a slow growing neoplasm 

of nonkeratinizing cells originating from the basal 

cell layers of epidermis. Basal cell carcinoma is most 

common type of non-melanotic skin cancer. Although 

it rarely metastasizes, it is locally invasive and result 

in extensive morbidity via tissue destruction and local 

recurrence. The name rodent ulcer was used for basal 

cell carcinoma because of its sore on the skin with 

ragged edges giving the appearance of being gnawed 

on by a rodent. The Basal cell carcinoma affects mainly 

photo-exposed areas, in about 80% of patients it appears 

in the head, and in half of them affects the skin of cheeks 

and the nose1. The other photo-exposed areas such as the 

trunk and the limbs are less affected. Men are affected 

more often than in women. More commonly seen in old 

age group but now also present in younger age groups 

also.

Etiology:

The main etiological factor responsible for Basal 

cell carcinoma is the chronic UV (ultraviolet rays) 

exposure at the expense mostly of UVB rays with 

length 290-320 mm2. The UV rays induct production of 

pyramidine dimers and loss of heterozygosity of both 

tumor suppressive genes-ТР53 and РТСН, resulting 
in Basal cell carcinoma as a sequence of microsatellite 

instability in selected tetranucleotide combinations of 

the coding genes. Besides ultraviolet radiation there 

are other exogenous carcinogens such as exposure to 

the ionizing radiation, arsenic3, industrial chemical 

substances such as vinyl chloride4, polycyclic aromatic 

hydrocarbons5 as well as alkalizing agents. Other reasons 

are PUVA (psoralen plus UV A therapy) and alteration in 

immune surveillance (organ transplantation, underlying 

hematological malignancy, immunosuppression 
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medication or HIV infection). Some genetic or inherited 

form of disease is also existing.

Clinical Variants and Morphology:

Basal cell carcinoma has various subtypes 

like nodular, superficial, and infiltrative (including 
morpheaform and micronodular), pigmented and 

cystic. Clinically, nodular variety presents as a raised, 

translucent, pearly, shiny pink papule or nodule. The 

center of tumor is depressed with raise border and blood 

vessels so called rodent ulcer. Due to presence of blood 

vessels, there is bleeding and crusting.

Superficial BCC presents as a well-defined, pink 
eroded macule or plaque with a thin pearly border. It is 

limited to the upper dermis and thus has a more indolent 

course than other subtypes. It may be misdiagnosed as 

dermatitis.

Morpheaform or sclerosing variety present as a flat or 
indurated, slightly firm lesion, without well-demarcated 
borders, with a white to yellowish hue. Symptoms of 

bleeding, crusting, and ulceration are often not present 

in this subtype.

Treatment Modalities:

Medical treatment like topical 5-FU twice daily 

for 3 weeks is used for treatment of superficial basal 
cell carcinoma. Imiquimod once a day for 5 days in 

week for 6-9 weeks is used for small size basal cell 

carcinoma. Excisional surgery, Moh’s micrographic 

surgery, curettage and cautery electro-dissection has all 

been used to treat non-infiltrative basal cell carcinoma. 
Photodynamic therapy is used for superficial basal 
cell carcinoma. Out of these Excision surgery remains 

the gold standard because it also provides histological 

diagnosis. Surgical margin of 4-6mm is sufficient6,14,16.

Post excisional defects are treated in various ways. If 

the defect is very small then primary closure of the defect 

can be done. Skin graft either in full thickness or split 

thickness are used for repair of the defect. Various types 

of flaps for example limberg flap, paramedian forehead 
flap, rotation flap, advancement rotation flap, v-y flap, 
cervicofacial mustardee flap, supraorbital and forehead 
flaps are used for reconstruction. If extensive tissue 

dissection is done then drain insertion is also necessary. 

Adjuvant treatment depends upon the histology report.

Histology:

The main feature of basal cell carcinoma is basaloid 

epithelial tumor which arises from epidermis. It forms a 

palisading pattern with a cleft forming from the adjacent 

tumor stroma. Centrally the nuclei become crowded with 

scattered mitotic figures and necrotic bodies evident11,12.

Material and Methods

In our study, a total of 10 patients of basal cell 

carcinoma were included in a rural medical college of 

India from 2019 to 2020. All the patients admitted in the 

department of Surgical Oncology at UPUMS. Gender, 

age group, laterality, location of tumor, type of surgery 

and complications of surgery were assessed in these 

patients.

Result

In our study, incidence of basal cell carcinoma 

is more common in female (6 Patients as compared 

to 4 male patients). It is generally seen in the old age 

groups but in our study maximum patients are of age 

group between 40 to 50 years (4 in no. while 2 are 60-

70 years of age). The tumor is mainly located on right 

side than left side and most commonly in cheek region 

(5 patients). Apart from cheek the other sites are near 

canthus of eyeball, near pinna, near upper and lower lip 

and tip of the nose. In most of the patients single tumor 

is present but in one of our case has three smalls adjacent 

tumors. Excision surgery remains the treatment modality 

of choice in our study. Lymph nodes are not dissected 

in any case. Reconstruction done in the form of flaps 
in 9 of our patients and full thickness graft in 1 of our 

patients. In 6 patients, local anaesthesia was given while 

other 4 patients received general anaesthesia. In 3 of our 

patients drain inserted which was removed on 2nd day. 

Post-operative period was uneventful and all the patients 

tolerated the procedure well.

No major complications like flap loss, seroma or 
hematoma seen in any of our patient. Tip necrosis was 

the only complication which was present in 2 patients. 

All patients with surgery done under local anaesthesia 

were discharged on next day while those who received 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      413

the general anaesthesia were discharged on 3rd postoperative day after removing the drain.

Table 1 showing distribution of basal cell carcinoma according to age groups.

Age Groups

AGE (years) NO. OF PATIENTS

Up to 40 1

40-50 4

50-60 1

60-70 2

More than 70 2

Table 2 Showing location of basal cell carcinoma.

SITE

SITE NO. OF PATIENTS

NEAR RIGHT PINNA 1

RIGHT CHEEK BELOW EYE 3

RIGHT UPPER LIP 1

LEFT CHEEK BELOW EYE 2

RIGHT LOWER LIP 1

LEFT LOWER LIP 1

TIP OF NOSE 1

Table 3: Showing mode of reconstruction after surgery.

MODE OF RECONSTRUCTION

MODE NO. OF PATIENTS

PRIMARY REPAIR 1

FULL THICKNESS GRAFT 1

NASOLABIAL FLAP 1

SUPRAORBITAL FLAP 1

ROTATION FLAP 3

CHEEK ADVANCEMENT MUSTARDEE FLAP 3
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Table 4 showing the type of complications. 

COMPLICATIONS

TIP NECROSIS 2

PARTIAL FLAP NECROSIS -

TOTAL FLAP LOSS -

SEROMA -

HEMATOMA -

PAIN -

ITCHING -

   

Figure 1 showing carcinoma near pinna and reconstruction with rotation flap.

   

Figure 2 showing carcinoma near nose and reconstruction by Mustardee flap.

    

Figure 3 showing carcinoma near lip and reconstruction by rotation flap. 
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Discussion

Basal cell carcinoma is commoner in men 7,8 and 

particularly occurs in old age, more common after 60 

years of age. In our study, female patients are more than 

men but larger study is required for appropriate result. In 

our study number of patients more than 60 years of age 

are 4 that are maximum. This is in accordance with the 

study by Braun et al7 and Gorlin et al8. 

Basal cell carcinoma can occur at any site even in 

the genitals but this is more common in photo exposed 

areas particularly in head and neck region. In our study 

all the patients belong to head and neck region. Our 

findings are in accordance with the study by Reis et al 
9and Gailani et al10.

Best treatment of basal cell carcinoma is surgical 

excision as it provides complete tissue for histopathology 

and it completely remove the tumor with minimum 

morbidity. Adequate margin of excision is required to 

prevent the tumor recurrence. 4mm surgical margin is 

sufficient for low-risk areas and 6mm is sufficient for 
high-risk areas. In our series we take minimum 6mm 

margins in each case to avoid any recurrence. This is in 

accordance to study by Gulleth et al6, Wolf et al13 and 

Huang et al 15. 

Post excision defects are generally treated with 

grafts or flaps. Local and regional flaps give the best 
results and are the first choice for nose reconstruction5,16. 

In our study only one patient was treated with full 

thickness graft and all other were reconstructed with 

flaps. This is in accordance with the study by Mona et 
al 16. Although many flaps are described for cheek and 
nasal defect reconstruction, most defects can be best 

closed by nasolabial flap and rotation flap16. In our study 

we use mainly rotation flap which is in accordance with 
the study by Mona et al 16.

Conclusion

Basal cell carcinoma arises from basal cell layers. It 

rarely metastasizes but cause extensive local destruction. 

More commonly in old age male patients and treated by 

surgery and reconstructed by rotation flaps.
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Abstract

Background and aim of the study: WHO, UNICEF, UNFPA reported that in 2008, there are 5,29,000 
per year maternal death in 13 countries. Puerperal sepsis is the 2nd leading cause for maternal mortality. 
Worldwide the puerperal sepsis rate is 15%. In our India the puerperal sepsis rate is 11%. In our India 
maternal mortality rate is 5.29 lakhs ,1.36 lakhs due to puerperal sepsis

The study aims at determining the effectiveness of protocol on infection control in labor room among B.Sc 
Nursing III year students. 

Method: An evaluative research approach was selected. In this study, pre-experimental one group pretest, 
post-test design was used to observe the effectiveness of protocol on infection control in labor room among 
B.Sc Nursing III year students. A questionnaire was prepared and distributed among B.Sc Nursing III year 
students using random sampling technique. 

Result & Discussion: The total mean pretest score of the students were 15.4 on the scale of 1-30. The mean 
post-test knowledge score (25.5) was higher than the mean pre-test knowledge score (15.4). The dispersion 
of pretest score (SD ±2.84) is less than that of post test score (SD ±2.91) and paired ‘t’ test computed 
(‘t39’=24.76 P≤ 0.001) shows a significant difference suggesting that the Protocol was effective in increasing 
the knowledge regarding infection control in labor room among B.Sc nursing III year students. There was 
no significant association between demographical variables i.e. age, academic qualification and previous 
knowledge and pretest knowledge score. 

Conclusion: The findings of the study have implications for nursing practice, nursing research, nursing 
education and nursing administration. Protocol was considered an effective education strategy to improve 
knowledge of the students. 

Key words: Knowledge, Infection Control, Protocol, Labour Room, B.Sc (N) III year student 
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Background of the Study 

“Neonates constitute the foundation of a nation 

and mothers are its pillar”. 

 Pregnancy and childbirth are the most important 

events of a women’s life. Pregnancy, delivery is a 

normal physiological process. Most of the time the 

women achieve a normal pregnancy outcome without 

any complication. The birth of a baby is a momentous 

occasion in the life of a couple. But this pleasant 

experience can be deteriorating if any uneventful 

experiences occur13. 

DOI Number: 10.37506/ijfmt.v15i3.15341



418    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

 Women in labor rooms are exposed to invasive 

devices and/or procedures that are known to pose 

significant infection risk. Although the duration of 
contact with the facilities is generally brief, the infection 

risk associated with care in labor rooms is probably quite 

high. But fortunately, most nosocomial infections in 

these settings are largely preventable by the combination 

of simple good hygienic practice and appropriate 

decontamination of instruments (WHO 2004)25. 

Sepsis after childbirth is emerging as a significant 
cause of maternal mortality and morbidity, raising 

questions about the quality of obstetrics and postnatal 

care given to women and the efficacy of infection-
control practices in hospitals directly reflects the aspects 
of quality of obstetric care. The unhygienic delivery 

practices by health personnel, shortage of suitable clean 

implements and materials all contribute to the problem 

of infection to the mother after childbirth. The burden of 

this disease resulting from infection has led to a revival 

of general interest in infection control.25 

Sepsis remains a leading cause of preventable 

maternal death. Most postpartum infections take place 

after hospital discharge, typically 24 hours after delivery. 

Sepsis ac counts for approximately 10% of all maternal 

deaths. Puerperal sepsis causes at least 75000 maternal 

deaths every year, mostly in low-income countries. 

Postpar tum infections may also result in maternal 

morbidities which include a wide range of maternal 

complications such as septicemia, endotoxic shock and 

peritonitis or ab scess formation leading to surgery and 

compromised future fertility. For each maternal death 

associated with puerperal infections, around 50 women 

experience life-threatening morbidity from sepsis.2

 Some of patient factors predisposing to the 

development of puerperal infection include home birth in 

unhygienic conditions, prolonged labor with or without 

rupture of membranes, multiple vaginal examinations in 

labor, obstetrical maneuvers, retained secundines within 

the uterus and postpartum hemorrhage. In addition, it 

has been shown that pre-existing medical problems, 

febrile ill ness or taking antibiotics during 2 weeks 

prior to presenta tion, operative vaginal delivery and 

cesarean section may be associated with sever puerperal 

infections13. 

 Hospital labor room can be crawling with germs 

and drug resistant viruses. Pathogens may introduce 

infection to the patient through contact with the 

environment, personnel or equipment. Due to general 

lack of resources and awareness of infection control 

procedure in the developing countries even the life-

saving equipment can become the sources of fatal 

outbreak of infection. The problem can only be tackled 

by implementing effective preventive strategies. 

Infection control measures encompasses many aspects 

like educating nursing personnel regarding infection 

control practices like proper hand washing, use of 

protective barriers, safe handling and disposal of sharp 

instruments, proper use of disinfection and sterilization 

of instruments and articles, making a sterile disposal of 

waste material etc.3

Students or staffs, who all are working in hospital 

should have proper knowledge regarding usage of 

sterilized equipments, avoidance of overcrowding, 

isolation of infected clients, aseptic procedure and proper 

nursing care. Nurses help in reducing risks of morbidity 

and mortality in patients and care givers at all levels. As 

nurses or care givers share responsibility for infection 

risk and also thereby preventing risk of complication in 

patient’s present health status and health care personnel. 

Labor room is an area where personhood is achieved. 

For getting a healthy mother and child should have an 

environment which is healthy, clean, free from infection 

as they have a tendency of getting the nosocomial 

infection13. 

Material & Method

This study was conducted study to assess the 

effectiveness of protocol regarding infection control in 

labour room in terms of knowledge gain among B. Sc 

Nursing III Year students of Govt. College of Nursing, 

Indore. An evaluative research approach was selected 

for the present study as it is the most suitable approach 

to fulfill the objectives of the study and pre-experimental 
one group pretest, post-test design was used.Simple 

random sampling technique was cast-off to select the 

sample of 40 B Sc Nursing III year students who were 

present at the time of data collection and who fulfilled 
the inclusion criteria. A structured knowledge questioner 

is prepared to assess the knowledge of the B.Sc Nursing 
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III year. Content of infection control protocol and tools 

were developed after extensive review of literature 

and were validated by experts in field. Pilot study was 
conducted in SAFE institution of Nursing, Indore and 

reliability of tools was checked by test-retest method 

which was conducted in R.D Gardi college of Nursing, 

Indore. Ethical permission for the study was taken from 

institutional ethical committee of GCON,Indore. A self-

reporting data collection technique by using paper and 

pencil method was used in order to obtain data. After 

taking pre-test of the samples, a booklet- “Infection 

control protocol in labour room” was distributed to them 

and after 10 days post-test was taken. 

Analysis 

Analysis and interpretation of data was done by 

using descriptive and inferential statistics based on 

the objectives of the study and hypothesis to be tested. 

Paired t- test was used to assess the effectiveness of the 

infection control protocol for labour room and area wise 

knowledge score was also calculated by the same. Chi-

square is used to find out the association between the 
pre-test knowledge score and demographic variable. 

Results

In present study:

• Maximum students 29(72.5%) were belonged 

to the age group of 21-23 years,11 students (27.5%) 

belongs to age group 18-20 years. While none belongs 

to age group 24 & above. Academic qualification of 39 
(97.5%) were 12th pass, only 1(2.5%) has done B.Sc and 

no one had any other course.23(52.5%) students had no 

previous knowledge regarding infection control in labor 

room while 17(52.5%) had previous knowledge.

• In pretest 04(10%) students had average 

knowledge (1-10) while no students belong in average 

in post-test, 35(87.5%) students had good knowledge, 

range between 11-20 in pre-test whereas 04(10%) 

students in post-test. In pretest 01 (2.5%) students had 

very good knowledge ranging between 21-30 while 36 

(90%) students scored very good in post-test. (Table 1)

• The post-test mean score (25.5) is apparently 

higher than mean score of pre-test(15.4). The dispersion 

of pre-test (SD±2.84) is smaller than post-test (SD±2.91) 

(Table 2;Fig 1)

• Computed ‘t’ value shows that there is a 

significant difference between pre-test & post -test mean 
knowledge score (‘t39’= 24.76, P ≤ 0.001 level). In the ‘t’ 
table the value of ‘t40’ is 3.55 at 0.001.

• Hence, Post-test knowledge score is higher 

than pretest knowledge score. This indicates that the 

protocol is effective in increasing knowledge. So, Null 

Hypothesis (H0)is rejected and Research Hypothesis 

(H1) is accepted 

• There is no association between pretest 

knowledge score and demographic variable.

(Table-3) 

Table 1: Grading of sample based on pre-test and post-test knowledge score     (N=40)

Grade Score

Pretest Post test

Frequency Percentage Frequency Percentage

Very Good 21-30 01 2.5% 36 90%

Good 11-20 35 87.5% 04 10%

Average
1-10 04 10% 00 0%
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Table 2: Comparison between mean, mean difference, standard deviation and ‘t’ value of Pre-test and post-
test knowledge score

        (N=40)

Knowledge
Score

Mean Percentage
Standard
deviation

Mean
difference

‘t’ value

Pre-test 15.4 51.3% 2.84

10.35
24.76 

Post-test 25.5 85% 2.91

‘t40’= 24.76, P ≤ 0.001 

Table:3 Association between pretest knowledge scores and selected demographic variables 

         (N=40)

S.No. emographical variables Frequency

Scores

df
Χ 2 

valueAverage 
(1-10)

Good
(11-20)

VeryGood 
(21-30) 

1.

1.1

1.2

1.3

Age in years

18-20

21-23

24 and above

11

29

00

03

01

00

08

27

00

00

01

00

 

1

0.138* 

2.

2.1

2.2

2.3

Academic Qualification
12th pass

B.Sc 

Other

39

01

00

04

00

00

34

01

00

01

00

00

 

1

 

0.167*

3.

3.1

3.2

Previous knowledge

Yes

No

17

23
03

01

13

22

01

00

1
0.001*

Note: * non significant 
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Fig 1: MEANSCORE OF PRE-TEST & POST-TEST 
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Fig 2 Comparison of pre-test and post test knowledge score of each student 

Discussion

The main aim of this study was to evaluate the 

effectiveness of protocol regarding infection control in 

labor room in terms of knowledge gain among the B.Sc 

Nursing III year students. The objectives of the study 

are to assess the pre-existing knowledge of the students 

through pre-test score regarding protocol on infection 

control in labor room, to evaluate the effectiveness of 

protocol in terms of knowledge regarding infection 

control in labor room and to fi nd out the association 
between the pre-test knowledge score with the selected 

demographical variables. 

The total mean pre-test knowledge score secured 

by the sample is 15.4. Pre-test knowledge score of 1 

respondent was scored to 21-30 score (75-100%)and 35 

respondents had score limited to 11-20 (50-75%) scores 

and 4 respondents had score limited to 1-10 (25-50%) 

score. In the post-test all the 36 respondents had scored 

between 21-30 score i.e. very good, 4 respondent score 

between 11-20 i.e. good, none of the respondent score 

between 1-10 i.e. average score. The mean post-test 

knowledge score was 25.5 which is apparently higher 

than the pre-test score.

The above results clearly indicate that protocol was 

effective in increasing the knowledge score among B.Sc 

Nursing III year students regarding infection control in 

labor room. The above fi ndings is supported by a study 
conducted by: 

Sr. Angelina Mathias (2013) conducted a studyon 

effectiveness of protocol on management of women in 

the fi rst stage of labor. This study was conducted by a 
descriptive evaluative approach was used to assess the 

existing practice of the management of women in the fi rst 
stage of labor and to test the effectiveness of protocol 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      423

prepared for the women in the first stage of normal labor, 
and selection is done by purposive sampling technique19 

The result show that almost all women (95%) 

received quality care in all area after implementation 

of protocol, effectiveness of protocol was tested by 

unpaired t-test the mean difference between the pretest 

practice score (19) and post-test practice score (33.4) 

was found to be significantly high [ t (28)=14.84 P<0.05] 
this suggest that the protocol was effective in increasing 

the quality of care4. 

The conceptual framework adopted for this study is 

based on Imogene King’s Goal Attainment model that 

aims on attaining goal of promoting the knowledge of 

the B.Sc Nursing III year students regarding infection 

control in labor room . 

Conclusion

After the detailed analysis, this study leads to the 

following conclusion: 

That students did not have sufficient knowledge 
regarding infection control in labor room.They required 

further education and information. After providing 

booklet- infection control protocol in labour room 

the knowledge of sample highly increased. Thus, it is 

concluded that the protocol regarding infection control 

in labor room is effective as a teaching strategy. Selected 

demographic variables do not show any role in pretest 

knowledge score. 
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Abstract

Mercury is released in the environment by various natural and anthropogenic activities. As mercury is toxic, 
presence of high levels of mercury in the environment is a major concern. One source of mercury in humans 
is dental amalgam fillings. Dental amalgam has been used for ages in dental clinics and dental hospitals 
for restoring defective and decayed teeth. This raises concern regarding the use of dental amalgam and 
its disposal. The purpose of this article is to sensitize people about the hazards of mercury, make them 
cognizant with guidelines regarding the use of mercury in dental clinics and enforce the use of alternatives 
to mercury when possible. 
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Background 

Mercury is a naturally occurring heavy metal. 

It mainly exists in the environment in the form of 

cinnabar, a mercuric sulphide mineral.It is released in 

the environment by various natural and anthropogenic 

activities.As mercury is toxic, presence of high levels of 

mercury in the environment is a major concern. 1

One source of mercury in humans is dental amalgam 

fillings, elemental mercury being the main component 
of the dental amalgam. This raises concern regarding 

the use of dental amalgam and its disposal. Elemental 

mercury readily combines with silver alloy powder to 

form solid amalgam, which has been used for almost for 

two centuries for restoring defective or decayed teeth. 

This filling material consists of approximately 50% 
elemental mercury and 50% metal alloy – a mixture of 

silver, copper and tin.2The dentist mixes the silver alloy 

powder and mercury by a method known as trituration. 

Trituration, results in the formation of a pliable material, 

which is then condensed into the tooth cavity by using 

suitable instruments. Following this, the material sets 

into a hard mass. This method of filling carious lesions 
in tooth has been very popular due to its low cost, 

longevity, strength and self-sealing ability. 2 

Toxicity of mercury for patients and dental 
personnels

Sensitive analytical chemical techniques have 

conformed that there is a constant release of mercury 

from dental amalgam fillings. This mercury is absorbed 
in blood. Mercury has high affinity for amino-acids and 
proteins and accumulates in liver, kidney and central 

nervous system.Mercury exposure at high levels harms 

heart, kidneys, lungs, and immune system of people 

of all ages. Mercury vapor easily cross the blood brain 

barrier to enter the central nervous system, targeting the 

neurons. The factrears the link between dental amalgams 

and conditions like Alzheimer’s and Parkinson. Study 

on brain tissue of cadavers have also given evidence of 

a direct relationship between amount of accumulation of 

mercury and number of amalgam surfaces exposed to oral 

cavity.Co-relations have also been seen between mercury 

DOI Number: 10.37506/ijfmt.v15i3.15342
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release with filling size, food texture, toothgrinding 
and brushing techniques and age of amalgam. Studies 

have reported that humans with amalgam fillings have 
significantly higher levels of mercury in blood, urine and 
body tissues than individuals with no amalgam fillings.

Many studies support the link between periodontitis 

and mercury exposure. Anaerobes present in periodontitis 

release hydrogen sulphide, which reacts with mercury 

of amalgam fillings forming mercuric sulphide which 
deposits as black discoloration in gums, commonly 

known as amalgam tattoos. This mercuric sulphide is 

extremely toxic orally and systematically. 

Apart from the patients with amalgam fillings, it 
is worth highlighting that dentists and dental teamare 

also at high risks as they are exposed to mercury 

vapor during work.Dental personnels are maximum 

exposed, as they are involvedroutinelyin mixing of 

mercury with alloy, condensation of amalgam in cavity, 

removing defective amalgam restoration, polishing 

the restoration and management of waste and mercury 

spills. Additionally, open storage of amalgam scrap or 

used capsules, leaky amalgam capsules, malfunctioning 

amalgamators,vaporization of mercury from 

contaminated instruments also release mercury vapors 

in the clinic. Studies have reported, that dental personals 

exposed to mercuryenvironment for a period of nearly 

5.5 years had affected motor coordination, visual 

memory and verbal memory than control group who had 

no known exposure to mercuric environment. Mercury 

may also reach the gut through wear of the restoration 

either in the form of amalgam particulate or as Hg2+ions, 

though both the particulate matter and ionic mercury are 

minimally absorbed from the gut (0.01%). 

Minamata disaster

The tragic Minamata disaster occurred in 1956 

was a result of the discharging of industrial waste 

inorganic mercury into the Minamatabay which was 900 

km southwest of Tokyo. The Chisso Corporation had 

dumped mercury compounds into the bay over a period 

of several years. The mercury collected in the sludge 

at the bottom of the bay and in the absence of oxygen 

was converted into organic mercury compounds such 

as methyl and ethyl mercury. The organic mercury was 

consumed by the plankton, eaten by the small fish that 
were eaten by the medium sized fish that were eaten by 
the big fish that eventually were eaten by humans which 
is aptly seen in Biomagnification. The result was a mass 
poisoning of the population in the vicinity of Minamata. 

Sources andvarious forms of mercury 

Mercury occurs in three forms-elemental 

(metallic) mercury,inorganic mercury compounds, and 

organic compounds.Sources of potential exposure to 

metallic mercury are jewelry, humans, fishes, vaccine 
preservatives, thermometers, cosmetics, light bulbs and 

dental amalgams. Elemental mercury is liquid at room 

temperature with an appreciable vapor pressure and can 

therefore evaporate to become an invisible, odorless 

toxic vapor when exposed.The vapor is absorbed at a 

fast rate through the respiratory system to enter the 

blood stream. The elemental mercury has a high affinity 
to amino acids, proteins, purines, pyrimides and nucleic 

acids, which is primarily responsible for its accumulation 

and damage in brain and kidney. Respiratory failure and 

death is reported with high-level exposure.

Prolonged exposure to mercury shows more 

subtlesymptoms as compared to acute exposure. One 

may experience dizziness, weakness, fatigue, anorexia, 

weight loss, insomnia, irritability, shyness and tremors 

in the extremities or the eyelids with chronic exposure. 

Acute exposure may induce symptoms ranging from 

parasthesia, ataxia, joint pain, and death. Death occurs at 

exposures of at or above 4000 μg. Studies have reported 
toxic effects on the central nervous system with chronic 

exposure in dental clinics with mercury vapor levels of 

20μg per m3or higher.Agency for toxic substances and 

disease registry has considered concentrations of 0.05 

mg/m3 for more than 8 hours to be unsafe. 

When elemental mercury combines with other 

elements, it forms salts or inorganic mercury. Mercury 

may combine with chloride, oxygen and sulfur to 

form mercuric chloride, mercuric oxide and mercuric 

sulphide respectively. This inorganic mercury may 

reach inside the body either directly through exogenous 

source or when elemental mercury, that reaches inside 

the body reacts with other elements to forminorganic 

mercury. Thereafter the mercuric salts are absorbed 
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and accumulate in many organs. Overtime amassing 

may lead to renal failure, cardiovascular collapse, 

gastric damage and eventual death. Although, inorganic 

mercury does not cause short-term consequences as 

elemental mercury and has a limited capacity to enter 

the blood brain barrier but once inside the brain, these 

salts are bound very strongly.5,6

Organic mercury refers to various organo-metallic 

compounds like methylmercury and ethyl mercury. 

Methyl mercury is the most toxic form of mercury and 

is not produced by amalgam restorations. Fish, mainly 

shark, swordfishand ,tuna, intake is a primary source of 
ingestion of methyl mercury. Elemental mercury, which 

finds its way into water bodies, is changed into methyl 
mercury by water microorganisms and builds up in fishes. 
Organic mercury is approximately 90-95% absorbed by 

gut.Of the organic compounds, methyl mercury and 

dimethyl mercury are powerful neurotoxins, and people 

exposed to high levels may experience adverse health 

effects. Organomercury crosses blood brain barrier and 

preferably affects the sensorimotor functions of brain, 

hampering the coordination, equilibrium, and other 

motoric functions. 

Toxicity of mercury stems from its relatively long 

half-life, ranging from 20-90 days with methyl mercury 

exhibiting the longest half-life and inorganic forms 

having the shortest half-life.Significant epidemiological 
studies have shown that child neurodevelopmental 

difficulties, including motoric function, attention, 
deep tendon reflexes, coordination, and visuo-spatial 
organization, are associated with pregnant women eating 

fish contaminated with high organo-mercury levels. 3

Many studies have been conducted comparing the 

development test scores for children whose mothers 

haven been exposed to various levels of organo-mercury 

during pregnancy. Based on the results a safe daily 

intake for organo-mercury of 0.1μg/kg body weight per 
day has been estimated. 6

Although amalgam does not release, anywhere near 

toxic levels of mercury, the long half-life of mercury in 

the body causes concern in some individuals. As there 

is variety of sources of exposure of mercury, intake 

amounts vary considerably according to individuals diet, 

environment and dental status. 

Environment contamination by mercury from 
Dental Amalgam 

When health care workers mishandle mercury or 

dental amalgam or its waste, mercury may find its way 
into the environment, potentially exposing and risking 

many individuals. The amalgam waste basically enters 

waste water system through the office spittoon, then into 
the sewers and finally in the municipal sewage treatment 
plant.13 Amalgam is removed from sewage water with 

90% efficiency; however some amounts of mercury from 
the amalgam waste may still end up being released into 

ground water or air. Mercury may also enter air when 

the amalgam waste generated by dentist is incinerated. 

Cremation of cadavers with amalgam restorations is 

additional environment release mechanisms. Trace 

amount of mercury is also released in excreta of humans 

with amalgam restorations and enters the sewage. 

Although mercury is a natural element found at 

many places, people who are regularly and repeatedly 

exposed become at a greater risk. To reduce the amount 

of mercury released from dental amalgam into the 

environment, the dental profession has adopted best 

management practices (BMP) for handling and disposal 

of waste.10,12

Seeing the impact of mercury, there have been 

recommendations of phasing down the use of dental 

amalgam with complete phase out by 2030.2,6,12 

Dental mercury hygiene recommendations 7,9 

1. All personnel involved in the handling of 

mercury and dental amalgam should be well informed 

regarding the potential hazards of mercury vapour 

and the necessity of observing good mercury hygiene 

practices. 

2. Professional clothing should be removed before 

leaving the work place.

3. Working areas should be well ventilated, with 

fresh air exchanges and outside exhaust. Air conditioning 

filters should be replaced periodically in case of air 
conditioned working areas.
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4. Use of proper work area design to facilitate 

spill containment and clean up. Floor should be non-

absorbent, seamless and easy to clean. Carpets should 

not be used in dental clinics.

5. The dental operatory atmosphere should be 

periodically checked for mercury vapour either using 

dosimeter badges or through the use of mercury vapour 

analyzer for rapid assessment after any mercury or clean 

up procedure. The current Occupational Safety and 

Health Administration or OSHA, standard for mercury 

is 0.1 milligram per cubic meter of air averaged over an 

eight hour work shift.

6. Use only precapsulated amalgam alloys. Bulk 

use of alloy and elemental mercury is not recommended 

by American Dental Association (ADA).

7. Use of amalgamators for trituration.

8. During the intraoral placement and condensation 

procedures some mercury vapour is released. To control 

the vapour, a rubber dam can be used to isolate the 

patient and high-volume evacuation should be used to 

prevent intraoral vapour from diffusing especially during 

finishing, polishing or removing defective amalgam 
restorations. 

9. Left over scrap amalgam should be collected 

and stored under water, glycerin, or spent x-ray fixer 
in a tightly capped jar. The jar should be nearly filled 
with liquid to minimize the gas space where mercury 

vapour can collect. Used capsules should also be stored 

in closed containers after use. 

10. Skin contact with mercury and freshly mixed 

amalgam should be avoided.

11. Waste amalgam particles are generated during 

the placement and removal of amalgam restorations 

in the dental office. Some of these particles end up in 
dental office waste water. Source control, which is the 
elimination of mercury from the waste water entering 

sewage treatment plants, is the method being promoted 

by the Environmental Protection Agency (EPA) USA. 

ADA recommends use of amalgam seperators. Once 

the amalgam is captured by seperator it can be recycled. 

This would prevent mercury being released to air, water 

and land. 

12. Discarding capsules in municipal-solid-waste 

landfills is not ideal. Amalgam capsules should not 
be incinerated to prevent volatilization of Hg to the 

atmosphere. The ADA strongly recommends recycling 

as a best management practice for dental offices. The 
reclaimed metals can be reused in the manufacturing of 

dental amalgam.

13. Vaccum cleaners and household cleaning 

products should not be used to clean mercury spills. 

Small mercury spills should be cleaned by using mercury 

clean up kits and by observing the standard protocol. 

Many dental clinics and hospitals functioning in 

India are still routinely using mercury and there is lack 

of general information about its ill effects and right 

disposal and hygiene.11,14Measures to prevent and reduce 

mercury burden have been laid down but have not been 

universally adopted and stringently followed by dental 

colleges and clinics worldwide. It is crucial to follow the 

ADA recommended best management practices, during 

the use and handling of dental amalgams, for the well 

being of all.10
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Abstract

Background- Patella is the largest sesamoid bone and forms the femuro-patellar component of the knee 
joint. Dimensions and classification of patellae are important anthropologically as well as clinically.

Aims & Objectives- Morphometry of patella has a definite role in implant design and reconstructive 
surgeries of knee joint. The present study aims to find out different dimensions of patella and its facets on 
both sides and compared.

Material & Methods- The morphometric study comprised of sixty (30 left and 30 right) dry human patella 
collected from department museum by using sliding digital calliper. The different parameters studied are 
height, width, thickness of patella, length and width of medial and lateral facets. Classification of patella was 
done by using the measurements of its articular facets.

Observations- The mean height, width, thickness of patella of left side were found to be 37.79mm, 38.26mm, 
19.35mm and that of right side were 35.72mm, 34.91mm, 17.64mm respectively. The mean width of medial 
and lateral articular facet of left side were 19.42mm, 21.21mm and that of right side were 18.33mm,20.97mm 
respectively. Width of lateral articular facet is significantly larger than that of medial articular facet of same 
side(p<0.05) and 85% of patella belongs to Wiberg typeB.The mean patellar thickness on left and right side 
is 19.35mm & 17.64mm respectively,left side being significantly more than(P<0.05) that of right side.

Conclusion- These dimensions of patella may be helpful for different patellofemoral operations like knee 
arthroplasty, ligament repair, proximal tibial osteotomy, implant design for knee replacement and for forensic 
measurements. 

Key words- Patella, morphometry, facets, knee joint. 
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Introduction

Patella is the largest sesamoid bone develop 

in quadriceps femoris tendon. It forms the femuro-

patellar component of the knee joint. It is difficult 
to specify the normal anatomical position of patella 

because the position of tibial tuberosity vary in different 

individuals1-3.Superiorly placed, high-riding patella 

is called patella alta. An unusually small patella that 

present above knee joint iscalled attenuated patella alta. 

when it is very low-riding in position it is called patella 

baja which can cause dysfunction during extension of 

knee joint4.It has a rough anterior surface, which has 

vertical ridges due to expansion of fibres from quadriceps 
tendon. Its posterior surface is having large articular and 

small nonarticular part. Articular part has two facets on 

either side of a median ridge. They articulate with the 

corresponding facet on the patellar surface offemur5. 

Each facet is divided by faint horizontal lines into equal 

thirds.A seventh ‘odd’ facet is presented by a narrow 
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strip along the medial border of the patella which comes 

in contact with the medial femoral condyle in extreme 

flexion6. Lower non-articular part forms the apex of 

patella &gives attachment to patellar ligament7. It is 

involved in different postures like squatting,sitting 

andkneeling. Hence it is subjected to varied modification 
depending on the ethnic and cultural variables8.Patella 

gives protection to the knee joint anteriorly and increases 

the efficiency of quadriceps muscle during its extensor 
function acting as a fulcrum9.As it receives the insertion 

of quadriceps femoris, its shape and size also affected 

by size and use of this muscle. Patella present as a shield 

in anterior aspect of knee joint. Hence it is subjected to 

various type of trauma very often. Numerous pathologies 

occur at patellofemoral unit leading to its degenerating 

changes. The various disordersthat affect patella are 

osteoarthritis, fractures, chondromalacia patellae, 

patellofemoral instability and idiopathic patellofemoral 

pain syndrome. Knee arthroplasty and total knee 

replacement is now a commonly performed procedure 

to treat various knee problems. Outcome of knee 

arthroplasty or patellofemoral arthroplasty is affected by 

use of appropriate size and thickness of patella10. Hence 

morphometry of patella has definite role in implant 
design and reconstructive surgeries occurring in the 

knee joint. Wiberg classified patella into three groups 
basing on the position of median ridge, width of medial 

and lateral articular facet11. Type A where Width of 

medial and lateral facet are same. Type B where Width 

of medial facet smaller than lateral facet and Type C 

where Width of medial facet much less than lateral facet. 

Type B are common type ofpatella and it is the most 

stable variety. Any change in shape and size of patella in 

relation to tibial or femoral condylescan affects the knee 

joint function.The present study carried out on different 

morphometry of dry human patella of eastern Indian 

origin, that have a great clinical importance for proper 

functioning of knee joint and stability of patella.

Materials & Methods

 The study was conducted on sixty dry human patella, 

30 left & 30 right of unknown age & sex collected from 

departmental museum.The following parameters were 

studied by using sliding digital calliper.

Patellar Height (PH)- Linear distance between 

superior border and apex(Fig.1)

Patellar width (PW)- Linear distance between 

medial and lateral border(Fig.2)

Patellar thickness (PT)- Linear distance between 

anterior surface and median ridge(Fig.3)

Width of medial articular facet (WMAF)-Maximum 

distance between medial border and median ridge 

Width of lateral articular facet (WLAF)-Maximum 

distance between lateral border and median ridge 

Statistical analysis- All statistical analysis was done 

by using statistical package for social science, window 

version 16 (SPSS-16 USA). Student t-test was used to 

find any significant difference exists between the right 
and left side patella. P<0.05 was taken as statistically 

significant.

Result

The mean values of different parameters of both sides 

were expressed in table1 &2. The mean height, width and 

thickness of left side were 37.79mm(SD 4.11), 38.26mm 

(SD 4.00) & 19.25mm(SD 1.91) (table1) and that of 

right side were 35.72mm (SD 1.97),34.90mm(SD 2.11)

and 17.54mm (0.73) respectively(table 2). Comparison 

between different parameters of left and right side were 

reported in table 3. There is no significant difference 
found in height and width of left and right-side patella.

Student’s test revealed thickness of left side patella is 

significantly more than that of right side(p<0.05). The 
width of lateral articular facets were significantly larger 
than the medial articular facet in both sides(P<0.05)

(table 3).According to Wiberg criteria, 85% patella 

belong to type B, 11.7% that of type A and 3.3% of type 

C (table 4). 
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Table 1; Measurements of left side patella

Measurements Mean (mm) Standard deviation Maximum (mm) Minimum (mm) 

Patellar Height 37.79 4.11 43.75 33.49 

Patellar width 38.26 4.00 45.42 33.91 

Patellar thickness 
19.25 

1.91 22.67 16.50 

Width of medial 
articular facet

19.42 2.61 23.20 15.21 

Width of lateral 
articular facet

21.21 2.24 25.68 18.21 

Table 2; Measurements of right side patella

Measurements Mean (mm) Standard deviation Maximum (mm) Minimum (mm) 

Patellar Height 35.72 1.97 39.65 39.65 

Patellar width 34.90 2.11 37.67 31.76 

Patellar thickness 17.54 0.73
18.68 16.76 

Width of medial 
articular facet

18.33 1.29 20.53 16.65 

Width of lateral 
articular facet

20.97 1.27 22.77 19.26 

 

Table 3;Comparison between Left &Right side patella

Measurements Mean (mm) Mean (left) Mean (right) P value

Patellar Height 36.75 37.79 35.72 0.22

Patellar width 36.58 
38.26 

34.90 0.15

Patellar thickness 18.39 19.35 17.64 0.03

Width of medial 
articular facet

18.87 19.42 
18.33 

0.96

Width of lateral 
articular facet

21.09 21.21 20.97 1.14

P value (WMAF/
WLAF)

0.01 0.02
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Table 4; Wiberg’s classification of Patella

Type Number of patella % 

A 7 11.7

B 51 85

C 2 3.3

 

Figure 1; measurement of patellar Height 

Figure 2; Measurement of Patellar width 
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Figure 3; Measurement of patellar thickness 

Discussion

Patella, the largest sesamoid bone present in anterior 

aspect of kneeforming patello-femoral component of 

knee joint. It gives attachment to quadriceps at its base 

and patellar ligament at the apex. It plays an important 

role in extensor mechanism of knee joint acting as 

alever12. Its size and shape depend on the strain produced 

by use of quadriceps13. In the present study the mean 

height, width and thickness were 36.75mm(SD 3.04), 

36.58mm(SD 3.05), and 18.39mm(SD 1.32) respectively. 

These findings can be correlated with the study by 
Murugan et al (2017) where the mean height, width 

and thickness were 38.07mm(SD 3.79), 38.58mm(SD 

3.81) and18.29mm(SD 1.73) respectively14. Thevalues 

reported in present study can also be compared with 

another study by Chhaparwala et al in which they reported 

the mean height and width were 36.67mm(SD 3.38) 

and 38.67mm(SD 3.91), but thickness is 19.26mm(SD 

1.33) which is more than present study15.It may be 

due to racial difference, method of measurement, age, 

sex and body mass index. On comparison to study on 

Chinesepopulation by Shang Peng et al in 2014 where 

the width was found to be 44.13mm and that by Oladrian 

et al in 2013 on South Africans, it was 45.14mm which 

was high compared to the present study16,17. This 

shows there is strong influence of race on patellar 

morphometry. The patellar height is an important factor 

for different knee surgery, cruciate ligament repair or 

proximal tibial osteotomy to prepare knee implants18. 

The thickness of left side patella is significantly higher 
than right side(p<0.05).That may be due to larger size 

of quadriceps tendon in this side but it needs further 

study. The width to thickness ratio is almost 2:1 which 

is represented in the graph 1.This finding coincides with 
the study by Chhaparwala et al. This relation between 

height and width help in making patellar implant designs. 

In the present study width of MAF and LAF in left side 

were 19.42mm & 21.21mm respectively. Similarly, in 

right side it is 18.33mm & 20.97mm respectively. The 

WLAF was found significantly larger than than WMAF 
in both sides. It is in contrast to study by Murugan et 

al and Chhaparwala et al as they didn’t find any such 
significant difference. This may be due to larger lateral 
femoral articular surface for patella in these population. 

This should be taken into consideration while doing knee 

surgery with prosthesis. Basing on WMAF and WLAF 

85% of patella belong to Wiberg type B where width of 

medial articular facet less than width of lateral articular 

facet (table). This type of patella is more stable than other 

variety11. Type A varity is found in 11.7% where width 

of MAF is equal to width of LAF and type C in 3.3% 

of total studied patella where width of MAF is much 
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smaller than LAF so that central ridge is barely visible. 

Another study by Koyuncu on fetal cadaver showed 

20% patella are type A, 50% belong to type B and 30% 

belong to type C19. The present study was carried out on 

different morphometry of dry human patella of eastern 

Indian origin, that have a great clinical importance for 

proper functioning and stability of of knee joint during 

arthroplasty 

Conclusion

Various parameters studied in present work on 

Indian population can be utilised in orthopaedic surgeries 

for prosthesis/implant designs, knee replacement 

and reconstructive surgeries.An appropriate size and 

thickness of a patellar implant is important in ensuring 

success in the functionality of arthroplasty.This study 

will help in restoration of the normal biomechanics 

of the patellofemoral unit, that should be taken into 

consideration during knee repair. 
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Abstract 

Background/Objectives: India has largest children population, but unfortunately this population has serious 
enemies in the form of communicable diseases. Diarrhoeal disease is among the biggest killer of children in 
India. Our objective is to analyze the trend of mortality among Indian children due to diarrhea across three 
major age groups. Further to suggest ways to manage this disease effective by adopting preventive measures.

Methods/Statistics: Secondary data is analyzed by using ANOVA, Tukey Post hoc and partial correlation. 

Results & Findings: There is a significant difference between the mortality due to diarrhoeal diseases of 
children across Neonatal, Post neonatal and under five years of age in India. Post hoc test suggests that 
mortality due to diarrhoeal diseases of children is significant for Post neonatal and neonatal age group. There 
is very strong and negative correlation has been found between Gross Domestic Product (GDP) of India and 
mortality due to diarrhoeal diseases in children. 

Applications: Better management practices are suggested to control number of cases of diarrhoeal diseases 
based on children age groups. To fight against Post neonatal and children under five years of age mortality 
due to diarrhoeal diseases, government in India can frame similar but effective policies.

Keywords: Neonatal, Post neonatal, Children Mortality Rate. 
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Introduction 

Child health is a matter of concern in India, as it has 

largest children population in the world, as per the report 

of Children in India 2018, 13.59% of its total population 

is in the age group 0-6 years, which is 16.45 Cr. With 69% 

of the total rural India population, majority of us lives 

in rural areas, where 74% of children of age group 0-6 

years live in this region, and hence a significant number 
of children reside in Indian villages(1). Our villages 

and slum areas in cities has serious problems related to 

health and sanitation. Especially health related issues of 

children below five years of age are lot more concerning 
than others. After Pneumonia and Acute Respiratory 

Infection (ARI), Diarrhoeal diseases are the biggest 

killers among children under five years of age. Poor 
sanitation practices and personal hygiene, malnutrition 

among newborn, and lack of awareness about diarrhoeal 

diseases are major causes behind the spread of this 

disease in India. Unfortunately, maternal illiteracy and 

poor socioeconomic status relate to ignorance related 

with personal sanitation and malnutrition. It is evident 

that children from poor socioeconomic status suffer 

more from diarrhoea as compared to the children of 

better socioeconomic status(2). Apart from this, summer 

followed by rainy seasons in India increases the cases of 

diarrhoea among children. Poor drainage and stagnation 

of waste acts as a breeding ground for the diarrhoea 

causing bacteria (3). Diarrohea is a killer born from social, 

economic, and structural inadequacy of our country. 

DOI Number: 10.37506/ijfmt.v15i3.16294
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Diarrhoea management strategies in India are 

more prescriptive than preventive in India. Ministry of 

Health and Family Welfare, Government of India, focus 

more on Zinc supplements, ORS (Oral rehydration salt 

solution) and the use of anti diarrhoea injections to 

cure diarrhoea. In case of blood in stood antimicrobial 

are prescribed in severe malnutrition case. Preventive 

measures include spreading awareness among people 

regarding importance of hand washing and to practice 

good hygiene. Government should identify hotspots 

and made strategies to fight diarrhea [4]. Unfortunately 

supply of clean water is not sufficiently available for the 
major population of the country. Beside that poor water 

drainage system is responsible for the spread of water 

borne diseases. These problems are more infrastructural 

than medical. 

Despite working towards improving the modifiable 
risk factors, the management of diarrhea remains crucial. 

Proper sanitation and hygiene will help in substantial re- 

duction of diarrhea cases. The identification of hotspots 
will assist in the planning of control strategies in the 

locations at the rear rather than plan for the whole state 

or nation. In addition to available schemes, customized 

interventions, region-specific allocation of funds and 
awareness programs would decrease the diarrheapreva- 

lence, ensuring better child healt Despite working 

towards improving the modifiable risk factors, the 
management of diarrhea remains crucial.

Proper sanitation and hygiene will help in substantial 

re- duction of diarrhea cases. The identification of 
hotspots will assist in the planning of control strategies 

in the locations at the rear rather than plan for the 

whole state or nation. In addition to available schemes, 

customized interventions, region-specific allocation 
of funds and awareness programs would decrease the 

diarrheapreva- lence, ensuring better child health

Cases of diarrhoea have reduced significantly after 
launching of the National Diarrheal Diseases Control 

Programme in 1978. Integrated Management of Neonatal 

and Childhood Illnesses has been implemented under 

RCH phase II, in 223 of India’s 640 districts, and more 

than 200,000 workers had been trained since 2003 [5]. 

Neonatal death has been defined by the World 

Health Organization (WHO) as “deaths among live births 

during the first 28 completed days of life”(6). Neonatal 

Mortality Rate in India was 24 in year 2016, with the 

distribution of 27 in rural areas and 14 in the urban areas. 

Indian states of Odisha and Madhya Pradesh has highest 

Neonatal death rate of 32, while Kerala has least which 

is equal to 6[5,6]. 

Infant Mortality Rate (IMR) is 34 in India, whereas 

it is 38 in rural areas and 23 in urban areas. In Madhya 

Pradesh it is 47 and in Kerala it is 10 per thousand live 

births. Under five years mortality rate (U5MR) is 39 
and it is 43 and 25 respectively in the rural and urban 

areas(5,6). 

10% of the deaths have been reported from the 

diarrhoeal diseases among total deaths by communicable 

diseases in India during 2017 (January to December) 

across all age groups. However, mortality due to 

diarrhea has been controlled, but its spread is still very 

high (7). The independent variables that were found to be 

associated with diarrheal diseases among children under 

the age of 5 years were the educational status of mother/

caretakers, age of the indexed child, nutritional status 

of the indexed child, methods of hand washing, refuse 

disposal methods and housing floor material (8). The 

lower incidence rate has been found in those children 

who were better nourished, had received immunization 

and had been breast fed (9,10).

Prima facie we can see that, there is a difference 

in the number of children death across three categories 

namely Neonatal, Postnatal and under five years of age. 
But we need to further explore whether this difference is 

significant or not. 

Material and Methods 

This descriptive research is based on the secondary 

data procured from the UNICEF and WHO websites, 

journals, newspapers, conference publications, reports of 

Government of India etc. Data is related to the mortality 

number and rate, due to Diarrhoeal diseases, of children 

below five years of age of children in India. Data has 
been procured from the Global Health Observatory data 

repository of World Health Organization and data from 

year 2000 to 2017 has been considered for the current 

research.
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Data has children mortality rate, which is further 

divided into three categeory – Neonatal, Post neonatal 

and under five years. We want to know that whether 
number of deaths among these three categories of 

children age group is similar or there is difference in 

the number of deaths among chosen groups. Further we 

want to investigate if at all there is any difference in the 

number of deaths occurred in these groups, then which 

age group differ significantly with another age group. 

Later we considered two variables one is Nominal 

GDP and another is overall death rate of children below 

five years in India due to Diarrhoeal diseases. Here we 
want to find out the correlation between Nominal GDP 
and Mortality in children of below five years due to 
Diarrhoeal diseases. Prescriptive measures are popular in 

India for the treatment of Diarrhoeal diseases in children. 

Can preventive measures like growth in economic 

factor like GDP can influence children mortality due 
to Diarrhoeal diseases? Therefore, we considered GDP 

at nominal rate here as we want to know the impact of 

economic growth on the death rate of children under five 
because of Diarrhoeal diseases. This objective is chosen 

to prove that poor health conditions may be responsible 

for the diarrhoeal diseases. 

Hypothesis

Null Hypothesis 1: There is no significant difference 
in the mortality of children across three age groups 

(Neonatal, Post neonatal and under five years) in India, 
due to diarrhoeal diseases. 

Null Hypothesis 2: There is no correlation between 

GDP at Nominal rate and mortality of children under 

five years of age in India, due to diarrhoeal diseases. 

Statistics used

To test our first hypothesis we used one-way 
ANOVA, which is used to analysis whether there is 

significant difference between the mean value of three 
age groups. Later, Tukey post hoc test is applied to find 
where actual difference between the mean values of 

various age groups are found. We used Tukey post hoc 

test as it is one of the robust statistical tools used when 

there is statistically significant difference is found in 
mean value by one-way ANOVA. In our researchTable 

II suggest Statistically significant difference in the mean 
value by one-way ANOVA. 

Further we want to test second hypothesis that there 

no correlation between nominal Gross National Product 

(GDP) on the children mortality rate due to diarrhoeal 

diseases. To fulfil this objective partial correlation is 
applied on the data. Partial correlation is used assuming 

other variables used in the test as constant. 

We used SPSS 23.0 software to analyze our data, 

later results were tabulated and interpreted. 

Results and Discussion 

Overall trend shows a decrease in mortality rate 

of children below five years in India due to diarrhoeal 
diseases but still children mortality rate is high in India 

as compared to other countries of same region and 

economic condition (1). 

Neonatal death rate due to Acute Diaeehoeal 

diseases, Post neonatal deaths due to Acute Diarrhoeal 

diseases, and Under five deaths due to Acute Diarrhoeal 
diseases from 2000 to 2017 shows decreasing trends at 

all levels but these numbers are still high (4). 

Table I shows descriptive statistics where mean 

value of mortality and variance in mortality is highest 

among children of below five years of age. 

Table I. Descriptive Statistics of Mortality due to diarrhoeal diseases in India 

N Mean Std. Deviation Minimum Maximum

Neonatal 18 10492.7778 4646.73867 4314.00 17829.00

Postneonatal 18 187469.3889 76558.60463 86956.00 323642.00

Children under five 18 197962.2778 81189.82717 91270.00 341471.00

Total 54 131974.8148 1.07416E5 4314.00 341471.00
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Source: SPSS output

Table II suggests probability value as 0.000 which is less than 0.05, therefore null hypothesis is not accepted 

while alternative hypothesis is accepted. Therefore, there is significant difference in the mortality of children across 
three age groups (Neonatal, Post neonatal and under five years) in India. 

Table II. ANOVA

Sum of Squares df Mean Square F Sig.

Between Groups 3.995E11 2 1.997E11 48.032 .000

Within Groups 2.121E11 51 4.158E9

Total 6.115E11 53

Source: SPSS output 

Table III gives us more information regarding mortality rate and its relationship among various age groups. 

There is no significant difference in the mean value of mortality between Post neonatal and under five age groups 
of children as probability value is 0.877, which is more than 0.05. Post hoc test suggest significant difference in the 
mean mortality value of the other two groups. 

Table III. Multiple Comparisons 

Death
Tukey HSD

(I) age (J) age
Mean 

Difference 
(I-J)

Std. Error Sig.
95% Confidence Interval

Lower Bound Upper Bound

neonatal
postneonatal -1.76977E5 21494.70233 .000 -228864.3821 -125088.8401

children under five -1.87470E5 21494.70233 .000 -239357.2710 -135581.7290

postneonatal
neonatal 1.76977E5 21494.70233 .000 125088.8401 228864.3821

children under five -10492.88889 21494.70233 .877 -62380.6599 41394.8821

children under five
neonatal 1.87470E5 21494.70233 .000 135581.7290 239357.2710

postneonatal 10492.88889 21494.70233 .877 -41394.8821 62380.6599

*. The mean difference is significant at the 0.05 level.

Source: SPSS output 

Table IV shows us the partial correlation between nominal GDP and various children mortality rates due to 

diarrhoeal diseases. There is negative and strong correlation between mortality rates due to acute diarrhoeal diseases 

and nominal GDP of India. 
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Table IV. Partial Correlation

GDP Sig. (1-tailed)

Pearson Correlation

GDP 1 0.00

Neonatal -0.982 0.00

Post neonatal -0.973 0.00

U5MR -0.974 0.00

Source: SPSS output 

Conclusion

It is observed that mortality of Postneonatal age 

group children more because of acute diarrhoeal diseases. 

Therefore, there is significant difference in the mortality 
of children across three age groups (Neonatal, Post 

neonatal and under five years) in India. But mortality 
due to diarrheoal disease is not significant between post 
neonatal and under five age group. But mean death in 
neonatal and post neonatal age group is significantly 
different which is showing more deaths of children in 

post neonatal age as compared to neonatal. Diarrhoea 

management and control strategies need to be different 

for the neonatal and post neonatal age group. Children 

of post neonatal age group need more attention to reduce 

the cases of diarrhoea in India. Preventive strategies 

should receive more attention in India. Streamlining 

of health and health related infrastructure is the need 

of the hour. Joint effort of health ministry and supply 

& infrastructure ministry is must to reduce diarrhoeal 

diseases in India.  

It can be inferred that increase in nominal GDP of 

India has negative impact on mortality rate found among 

children of various selected age groups and vice -versa. 

Probably there is low children mortality rate in developed 

countries as they have high nominal GDP values.

Acknowledgement and Ethical Clearance 

This study is an exploratory research based upon 

secondary data therefore conflict of interest is hard to 
find out. But the study can be extended for the other 
socio-economic variables putting an impact or getting 

influenced by high children mortality rate because 
of the Acute Diarrhoeal diseases. Comparative study 

with other nations having similar economic conditions 

could be conducted to find out India’s status against the 
children mortality rate. As secondary data has been used 

for the research, available on public domain, therefore 

ethical clearance in not required. However, necessary 

references have been mentioned in the study. 

References 

1.  Tiwari BN, Bhaskar S, Shankar R, Kale SS, Kumar 
SP, Kumar R. Children in India 2018- A Statistical 
Appraisal. Delhi: Social Statistical Division, 
CSO, Ministry of Statistical and Programme 
Implementation, Government of India; 2018; 
Report No.3:155 p. 

2. Gupta P, Murali MV, Seth A. Epidemiology 
of diarrhea in urban slums. Indian Pediatrics. 
1998;35(2): 147-151. 

3. Jayalakshmy R, Roy G, Premarajan KC. Incidence 
and risk factors of acute diarrheal disease among 
under-five children in urban slums in Pondicherry 
— One-year follow-up study. Indian JMatern Child 
Health. 2011; 13:1–11. 

4. Nilima, Kamath A, Shetty K, Unnikrishnan 
B, Kaushik S, Rai SN. Prevalence, patterns, 
and predictors of diarrhea: a spatial-temporal 
comprehensive evaluation in India. BMC Public 
Health. 2018 Nov 23;18(1):1288.  

5. Bhandari N, Mazumder S, Taneja S, et al. Effect 
of implementation of Integrated Management 
of Neonatal and Childhood Illness (IMNCI) 
programme on neonatal and infant mortality: 
cluster randomised controlled trial. BMJ (Clinical 
Research ed.). 2012 Mar;344:Article no.1634. 

6. World Health Organization. WHO Libr.; 2006. 
Neonatal and perinatal mortality: country, regional 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      441

and global estimates. Available from:  http://www.
who.int/iris/handle/10665/43444. 

7. Lakshminarayanan, S., &Jayalakshmy, R.Diarrheal 
diseases among children in India: Current scenario 
and future perspectives. Journal of Natural Science, 
Biology and Medicine 2015; 6(1):24-25. 

8. Melese, B., Paulos, W., Astawesegn, F.H. et al. 
Prevalence of diarrheal diseases and associated 
factors among under-five children in Dale District, 
Sidama zone, Southern Ethiopia: a cross-sectional 
study. BMC Public Health.2019; 19:Article no. 

1235. 

9. Vishesh R. Lohakpure, Vinod L. Vedpathak.Study 
of diarrheal disease among under five children 
in a rural community: telephone based follow up 
study. InternationalJournalofCommunityMedicine 
andPublic Health.2019Jun;6(6):2533-2537.

10.  National Health Profile. Delhi: CBHI, Ministry of 
Health and Family, Government of India. 2018; 
Report No.13: 336p. 



442    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Effectiveness of Planned Teaching Programme on Knowledge 
Regarding the Secondary Growth and Developmental Changes 

in Early Adolescent Period (10-14yrs)

Raveena1, Sarika Yadav2, Khushbu3

1PG, Student, Child Health Nursing, Faculty of Nursing,  2Associate Professor, 3Assistant Professor,  

SGT University, Faculty of Nursing, SGT University, Budhera Gurugram

Abstract 

Background : The stage of adolescences is passing through the different level and period of growth, so 
it is very important and outstanding because the changes that occur during adolescence affect the family 
as well as the society1. The pubertal or physiological changes during this period include the adolescent’s 
growth spurt, gonadal growth, growth of secondary sexual organs and characteristics, changes in body 
composition and growth of respiratory, circulatory and muscular systems2. Objectives: The objectives of 
the study have drawn to fulfill the research reflecting on the effectiveness of planned teaching programme 
regarding secondary growth and developmental changes in early adolescent period (10-14yrs) among 
students studying in the selected Govt. school of Haryana. Material and method : The study was conducted 
at Govt. Sr. Sec. School, Nuna Majra ( Jhajjar) Haryana.100 students was selected for the study by using non-
Probability convenient Sampling Technique. Knowledge of the children was assessed through the structured 
questionnaire and after that planned teaching programme was delivered to samples and after 7 days post 
test was conducted to the gained knowledge of children regarding secondary growth and developmental 
changes in early adolescent period. Result : The mean of pre-test skill score 9.88 and post-test skill score 
24.63 having a significant difference with t- value for skill 30.90 at level of significant p<0.05. Post-test 
mean knowledge score was more than pre-test knowledge score with mean difference of 14.75. Paired 
t- test was performed to find the difference between pre-test and post-test knowledge score. Therefore, it 
was concluded that there was a significant difference in pre-test and post-test knowledge score to assess the 
effectiveness of planned teaching programme in terms of gain in knowledge score among children in early 
adolescent period (10-14yrs). 
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Introduction

Every individual’s timetable for puberty is influenced 
primarily by heredity, secondly environmental factors, 

like diet and exercise, also exert some influence. These 
factors also contribute to precocious puberty and 

delayed puberty. Puberty is the growth process with 

the appearance of both primary and secondary sexual 

characteristics and begins with a surge in hormone 

production, which in turn causes a number of physical 

changes. This the phases of life where a child develops 

secondary sex characteristics (for example, a deeper 

voice and larger adam’s apple in boys, and development 

of breasts and more curved and prominent hips in girls) 

as his or her hormonal balance shifts strongly towards an 

adult state, which triggered by the pituitary gland, which 

secretes the surge of hormonal agents into the blood 

stream which initiating a chain reaction. The male and 

female gonads are subsequently activated, which puts 

DOI Number: 10.37506/ijfmt.v15i3.15345
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them into a state of rapid growth and development; the 

triggered gonads now commence the mass production 

of the necessary chemicals3. The testes primarily release 

testosterone, and the ovaries predominantly dispense 

estrogens. The production of hormones increases 

gradually until sexual maturation is met. Some boys 

may develop gynecomastia because of an imbalance of 

sex hormones, tissue responsiveness or obesity. Puberty 

is the time period when a child’s body starts changing 

into an adult’s body. In girls, Breast enlargement, 

occasionally initially unilateral, is the first obvious sign 
of puberty and occurs between the 10 years and 11 years 

of age. In boys, testicular volume increases from 2.0ml 

to more than 4.0ml or testes length from 2.0cm to 3.2cm 

between the 12years and 13 years of age;1 year later 

penile and scrotal enlargement occur4. 

In males, facial hair normally appears in a specific 
order during puberty: The 1st facial hair appear tends to 

grow at the corners of the upper lip, typically between 

14 to 16 years of age. Then it spreads to form a 

moustache to the entire upper lip, which is followed by 

the appearance of hair on the upper part of the cheeks, 

and the area under the lower lip5. They eventually spread 

to the sides and lower border of the chin, and the rest 

of the lower face to form a full beard. This is the most 

human biological processes, which is specific order 
may vary among some individuals. Facial hair is often 

presents in late adolescence, around ages 17 and 18, 

but may not appear until significantly later. There may 
some men do not develop full facial hair for 10 years 

after puberty. Facial hair will be continue to get coarser, 

darker and thicker for another 2–4 years after puberty. 

The major sign or landmark of puberty for males is the 

first ejaculation, which occurs around at age of 13 years. 
For females, it is menarche, the onset of menstruation, 

which occurs around the age between 12 and 13 years. 

The age of menarche can be influenced by heredity, but 
a girl’s diet and lifestyle contribute as well6.

Girls usually reach full physical maturation or 

development by ages 15–17 years , while boys, they 

usually complete puberty by ages 16–18years . Girls 

attained reproductive maturity about 4 years after the 

first physical changes of puberty appear. In contrast, 
boys accelerate more slowly but continue to grow for 

about 6 years after the first visible pubertal changes7.

Objectives

· To assess the knowledge of secondary growth 

and developmental changes in early adolescent period 

(10-14yrs) among students.

· To develop and implement the planned teaching 

programme on the secondary growth and developmental 

changes in early adolescent period (10-14yrs) among 

students.

· To assess the effectiveness of planned teaching 

programme on the secondary growth and developmental 

changes in early adolescent period (10-14yrs) among 

students.

· To find out the association between post-
test knowledge regarding the secondary growth and 

developmental changes in early adolescent period 

(10-14yrs) among students with selected demographic 

variables.

Methodology

Pre-experimental one group pre test and post 

test design, where only the experimental group is 

selected as the study subject. A pretest observation of 

the dependent variable (Knowledge) is made before 

implementation of the selected group. Planned teaching 

programme (PTP) regarding the secondary growth and 

developmental changes in early adolescent period (10-

14yrs) is administered and finally a post test observation 
of dependent variables is carried out to assess the 

effectiveness of planned teaching programme (PTP) on 

the group.

Group Pretest Treatment Post test

Experimental

Group
01 X 02

Key: O1 - Pre-Test, X- Planned teaching , O2 - 
Post Test

Research setting : Govt. Sr. Sec. School, Nuna 

Majra ( Jhajjar) Haryana. 
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Population of the study: the children who are 

studying in the Govt. Sr. Sec. School, Nuna Majra ( 

Jhajjar) Haryana 

Sample Size: The sample size for this present study 

was 100 students in early adolescent period (10-14yrs).

Samplngtechnique : Non-Probability convenient 

Sampling Technique was used in this study.

Inclusive criteria: Students in early adolescent 

period (10-14yrs) Who were under this age group, Who 

were studied in selected school, Who were present at time 

of study & Who were willing to participate. Exclusive 
criteria : Students in early adolescent period (10-14yrs) 

who were Sick at the time of data collection and were 

not able to cooperate during the time of data collection

Tools for data collection

The study has used primary data collection method. 

The data collection is done with the help of pre-structured 

and pre-tested questionnaire.

Section A: Selected demographic variables Age, 

Gender, Socio-economic status, Father’s education, 

Mother’s education, Occupation status of mother and 

father, Religion, Type of family, Residential area. 

Section B: Structured questionnaire to assess knowledge 

regarding polycystic ovary syndrome. Section D: 
Planned teaching programme on secondary growth and 

developmental changes in early adolescent period (10-

14yrs).

Pilot Study 

With formal permission from the school principal 

and content validity from the experts, the study was 

conducted at Govt. Sr. Sec. School, Kherri ( Jhajjar) 

Haryana. By Non-Purposive convenient sampling 

technique, 20 samples of students in early adolescent 

period (10-14yrs) was selected. Pre-test was conducted 

to assess the knowledge regarding the secondary 

growth and developmental changes in early adolescent 

period (10-14yrs) among students with structured 

questionnaire tool. On the same day planned teaching 

programme was administered on secondary growth and 

developmental changes in early adolescent period (10-

14yrs) to students. After 7 days post test was conducted. 

The data was analyzed using descriptive and inferential 

statistics. The study signified improvement in post-test 
results regarding secondary growth and developmental 

changes in early adolescent period (10-14yrs) in term of 

knowledge among students. This shows that the study 

was feasible and practicable.

Data Collection Procedure

The research will obtain the permission from the 

selected school. The purpose and need for the study will 

be explained to the students in early adolescent period 

(10-14yrs). A structured knowledge questionnaire 

to assess the knowledge of students regarding the 

secondary growth and development changes in early 

adolescent period will be distributed and requested to be 

filled by the respondents. Planned teaching programme 
will be provided for the respondents. After 7 days post 

test will be conducted. 

Result & Discussion

The demographic profile of study participants 
is shown in Table 1. Result of pre test reveals that 

majority (52%) of students were having poor knowledge 

regarding the secondary growth and developmental 

changes in early adolescent period (10-14yrs) who 

are studying in the selected Govt. school of Haryana. 

The Post test result reveals that 27% of students had 

average and 73% of students had good knowledge score 

on secondary growth and developmental changes in 

s in early adolescent period (10-14yrs). Hence, it was 

concluded that majority of students in early adolescent 

period having good knowledge regarding secondary 

growth and developmental changes. 

The comparison of pre test and post knowledge 

score reveals that the mean of pre test skill score 9.88 and 

post test skill score 24.63 having a significant difference 
with t- value for knowledge 30.90 at level of significant 
p<0.05.(Fig 1). In congurence with these findings Surya 
meenakshy (2017). who conducted a study to assess the 

effect of structured teaching programme on knowledge 

regarding puberty among pre-adolescent girls in a 

selected school at Varkala.The study shows that the 

mean of post test skill score (16.32) was significantly 
higher than the mean pre test test skill score (7.30).
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Therefore, it was concluded that there was a 

significant difference in pre test and post test knowledge 
score to assess the effectiveness of planned teaching 

programme in terms of gain in knowledge score among 

students in early adolescent period (10-14yrs). Hence, 

there was the research hypothesis accepted.

The association was found significant at of 0.042 
(p<0.05) between post test knowledge score regarding 

secondary growth and developmental changes in 

early period (10-14yrs) among students with selected 

demographic variables such as father and mother’s 

education, etc. 

Table 1: Percentage distribution with demographic variable of students in early adolescent period (10-14yrs) 
who are studying in selected govt. of Haryana.

S.No. Demographical variables Frequency(f) Percentage(%)

1.

Age in year

a) 10 year

b) 11 year

c) 12 year

d) 13 year

e) 14 year

 

18

23

23

23

13

18%

23%

23%

23%

13%

2.

GENDER

a) Male

b) Female

 

50

50

50%

50%

3.

RELIGION

a) Hindu

b) Muslim

c) Sikh

d) Christian

e) Others

100

00

00

00

00

100%

00%

00%

00%

00%

4.

EDUCATIONAL STATUS OF FATHER

a) Illiterate

b) Primary education

c) Secondary education

d) Graduate and above

e) Any other

 

9

63

19

5

4

 

9%

63%

19%

5%

4%

5.

FATHER’S OCCUPATION

a) Labor

b) Private work

c) Govt. Servant

d) Self- Business

e) Any other

15

41

12

4

28

15%

41%

12%

4%

28%

6.

EDUCATIONAL STATUS OF MOTHER

a) Illiterate

b) Primary education

c) Secondary education

d) Graduate and above

e) Any other

 

36

42

21

01

00

 

36%

42%

21%

01%

00%
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7.

MOTHER’S OCCUPATION

a) Labor

b) Private work

c) Govt. Servant

d) House-wife

e) Any other

00

14

08

78

00

00%

14%

08%

78%

00%

8.

TYPE OF FAMILY

a) Joint family

b) Nuclear family

c) Extended family

41

43

16

41%

43%

16%

9.

TOTAL FAMILY INCOME

a) >5000/-

b) 5000-10000/-

c) 10000-15000/-

d) 15000-20000/-

e) 20000-above

12

35

17

22

14

12%

35%

17%

22%

14%

10.

AREA OF LIVING

a) Rural

b) Urban

100

00

100%

00%

Fig:1 

Cont... Table 1: Percentage distribution with demographic variable of students in early adolescent period 
(10-14yrs) who are studying in selected govt. of Haryana.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      447

Conclusion

The study concluded that there was a significant 
difference in knowledge score before and after 

administered Planned teaching programme regarding 

the secondary growth and developmental changes in 

early adolescent period (10-14yrs) among students. The 

association of post test knowledge score with selected 

demographic variables such as mother’s occupation 

was found statistically significant at of 0.042 p<(0.05) 
It was proven that Planned Teaching Programme was 

effective for students who are studying in selected Govt. 

school of Haryana regarding the secondary growth and 

developmental changes in early adolescent period (10-

14yrs).

Recommendations:

1. Similar study can be undertaken on a large 

sample for making a more valid generalization.

2. Study can be conducted on different samples.

3. A comparative study can be conducted to assess 

effectiveness of Planned Teaching Programme with 

other instructional methods.

4. A correlation study can be conducted to analysis 

of knowledge of children regarding the secondary 

growth and developmental changes in early adolescent 

period (10-14yrs). 
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Abstract

A study to assess the knowledge, attitude and practice regarding breastfeeding among the mothers having 
children below 1 year. The objectives of the study are to assess the level of knowledge, attitude and practices 
regarding breastfeeding in mothers having children 1 year, to find out the relationship between knowledge 
attitude and practices with selected demographic data/variables and to determine correlation between 
knowledge, attitude and practices. Quantitative research approach and descriptive research design were 
used. Convenient sampling technique was used to select the 60 subjects. Permission of data collection was 
taken from head of the department of paediatrics, GMCH Sec-32 Chandigarh. The data was analyzed by 
using descriptive and inferential statistics. Results of the studies were presented in the form of figures and 
tables. The study findings revealed that 83.33% mothers had average knowledge regarding breastfeeding, 
13.3% mothers had good knowledge and 3.3% mothers had poor knowledge. The study also shows that 
88.3 % mothers had positive attitude and 11.7% mothers had negative attitude regarding breastfeeding. The 
practices were adequate in 91.7% mothers and 8.3% had inadequate practices of breastfeeding. Among all 
socio-demographic variables, only occupation and parity has significant relationship with attitude score. 
Only type of family has significant relationship with practice score. The findings revealed non-significant 
correlation (r=0.058, p=0.636) between knowledge and attitude, statistically significant positive correlation 
(r=0.290, p=0.038) between knowledge and practices, non-significant correlation (r=0.110, p=0.396) 
between attitude and practices. This project was carried out by students of final year of B.Sc.(N) Ashish, 
Ashu, Balraj, Dency, Gaganjot, Harsimran at GMCH-32.   
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Introduction

“It isn’t an option, but every mother’s responsibility 

to feed their future with liquid of love without shame.”

 -Ashu Dhiman

Breastfeeding is a basic human activity, vital to 

infant and maternal health and if immense economic 

value to households and societies.1

The WHO recommends that for first 6 months of life, 
infants should be breastfed to achieve optimal growth, 

development and health. Thereafter, infants should 

receive nutritionally adequate and safe complementary 

to breastfed upto 2 years or more.2

Exclusive breastfeeding is defined as infant feeding 
with human milk without addition of any other liquids or 

solids. The benefits of breastfeeding to both mother and 
baby have long been recognized.3

In INDIA, breastfeeding appears to be influenced 
by cultural, social and economic factors. In 1991, 

breastfeeding promotion network of India (BPNI) was 

born to protect, promote and support breastfeeding.4

DOI Number: 10.37506/ijfmt.v15i3.15346
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Further, Govt. of India has undertaken rural 

health mission, which intends to implement Integrated 

Management of Neonatal and Childhood Illness 

(IMNCI) through existing health care delivery system.5 

Need 

Breastfeeding is one of the most common and 

effective way to assure child health and survival. 

Exclusive breastfeeding for first six months is very 
important to attain optimal growth. After which, 

nutritious complimentary food must be started and 

meanwhile continue breastfeeding up to the age of two 

years or as per WHO recommendations.

Effective breastfeeding technique can be 

implemented only if the mother is equipped with 

through counseling that is usually done after the birth of 

baby. Effective breastfeeding can be influenced with the 
attitude and pattern of practice followed by the mother.

There are many benefits of breastfeeding but it 
depends on breastfeeding initiation, its duration and 

age at which the breastfed child is weaned. There are 

mothers who choose formula feed due to their busy 

working schedule .for such infants there is increased risk 

of morbidity , childhood obesity , diabetes etc. For such 

mothers, there is increased risk of retained gestational 

weight gain, breast cancer, ovarian cancer, diabetes etc.

To dig deeper we structured and framed some 

questions to assess knowledge and practice related to 

breastfeeding. An attitude scale is used to understand 

attitude of mothers regarding breastfeeding and to know 

whether the mothers are comfortable in feeding their 

kids in public as and when the baby demands.

Framed questions also intended to assess the 

breastfeeding practices which included questions on pre-

lacteal feed, to know whether is followed and do they 

think this old tradition is beneficial for kid. To know 
whether the mother is careful enough to stick to exclusive 

breastfeeding and thereafter to start complementary food. 

Questions on duration, frequency, position etc are there 

to know practice and knowledge related to breastfeeding 

among post natal mothers.

Problem Statement 

Assessment of knowledge, attitude and practice 

regarding breastfeeding among mothers having children 

below one year.

Objectives

· To assess the level of knowledge regarding 

breastfeeding among mothers having children below one 

year.

· To assess attitude regarding breastfeeding 

among mothers having children below 1 year.

· To assess practices regarding breastfeeding 

among mothers having children below 1 year.

· To find out relationship between knowledge, 
practice and attitude with selected demographic 

variables.

· To determine correlation between knowledge, 

practice and attitude. 

Assumptions 

· Post natal mothers have inadequate knowledge 

about breastfeeding.

· Post natal mothers are unaware of proper 

techniques of breastfeeding.

· Postnatal mothers will vary in breastfeeding 

practice according to socio cultural factors.

Limitations 

· Only 60 mothers visiting the pediatrics OPD 

has been selected for study.

· Data collection was limited to 7 days.

· Mothers having children above 1 year is not 

included in the study.

Materials and Methods 

This research approach indicates the broad based 

procedure for correction of data in a particular area. In 

the view of nature of problem and to accomplish the 

objectives of the study, a quantitative research approach 
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is selected, as the study is designed to assess knowledge, 

attitude and practices regarding breastfeeding among 

mothers having children below 1 year visiting paediatric 

OPD, GMCH Sector 32, Chandigarh.

RESEARCH DESIGN

It is non-experimental - descriptive research design. 

RESEARCH SETTING 

The study was conducted in the pediatric OPD of 

GMCH, Sector 32, Chandigarh. 

RESEARCH POPULATION 

In the present study, research population comprise 

of post-natal mothers having children below 1 year 

who are visiting in paediatric OPD of GMCH Sec-32 

Chandigarh.

SAMPLE SIZE

The study was conducted on 60 postnatal mothers 

having children below 1 year.

SAMPLING TECHNIQUE

In the present study, convenient sampling technique 

was used to select the available samples from the target 

population.

Inclusion Criteria

· Mothers of children below 1 year. 

· Mothers whose baby was born between 37 to 42 

weeks of gestation. 

· Mothers who are willing to participate in the 

study.

Exclusion Criteria

· Mothers who do not want to participate in the 

study

· Mothers having children with major birth 

defects such as congenital heart disease, cleft palate and 

lip.

TOOLS AND TECHNIQUES

The tool developed on the basis of:-

· Review of literature 

· Consultation with experts in the fields.

The tool has following parts:-

1. Socio demographic variables:-

 Age of mother, residential area, education status, 

occupation, parity and type of family. 

2. Questionnaire to assess the knowledge and 

practices regarding breastfeeding. 

Scoring criterion for knowledge:

· Good - >17

· Average - 9 - 16

· Poor - 1 - 8

 Scoring criterion for practice:

· Adequate - 6 - 11

· Inadequate – 0 – 5 

3. Attitude scale 

Scoring criterion for attitude scale-

· Positive – 16 & above

· Negative - <16 

 Analysis and interpretation 

SECTION 1

Frequency and percentage distribution of level of 

knowledge, attitude and practices among mothers having 

children below one year regarding breast feeding.

As per the frequency and percentage distribution 

of level of knowledge among mothers having children 

below one year regarding breast feeding. Out of 60 

mothers, 8 scored between 17-21 out of 21 marks i.e., 

they had good knowledge regarding breast feeding; 

50 scored between 9-16 out of 21 marks i.e., they had 
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average knowledge; 2 scored between 1-8 out of 21 

marks i.e., they had poor knowledge;

Secondly, according to the frequency and percentage 

distribution of attitude among mothers having children 

below one year regarding breast feeding. Out of 60 

mothers, 53 scored between 16-24 out of 24 marks i.e., 

they had positive attitude; 7 scored between 1-15 out 

of 24 marks i.e., they had negative attitude; regarding 

breast feeding. 

The frequency and percentage distribution of 

practice among mothers having children below one 

year regarding breast feeding. Out of 60 mothers, 55 

scored between 6-11 out of 11 marks i.e., they adequate 

practice 5 scored between 1-5 out of 11 marks i.e., they 

had inadequate practice regarding breast feeding. 

Section - 2

Table 1: Correlation between knowledge and attitude regarding breast feeding.   N=60

Variables Mean ± SD r value p value

Knowledge 11.93 ± 2.239 0.058 0.636 NS

Attitude 20.90 ± 2.898

             NS= Non Significant (p>0.05)

Table 1 reveals the correlation of knowledge with attitude. The findings revealed statistically significant weak 
positive correlation (r = 0.058, p = 0.636) between knowledge and attitude. Mother with good knowledge will have 
positive attitude.

Table 2: Correlation between knowledge and practice regarding breast feeding. 

N=60

Variables Mean ± SD r value
 

 p value

Knowledge 11.93 ± 2.239 0.290 0.038*

Practice 2.18 ± 0.537

              *= Significant (p<0.05)

Table 2- reveals the correlation of knowledge with practice. The findings revealed statistically significant positive 
correlation (r = 0.290, p = 0.038) between knowledge and practice. Mother with good knowledge will have adequate 
practice.

Table 3: Correlation between attitude and practice regarding breast feeding.

N=60

Variables Mean ± SD r value p value

Attitude 20.90 ± 2.898 0.110 0.396NS

Practice 2.18 ± 0.537

             NS= Non Significant (p>0.05) 
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Table 3- reveals the correlation of attitude with 

practice. The findings revealed statistically significant 
weak positive correlation (r = 0.110, p = 0.396) between 
attitude and practice. Mother with positive attitude will 

have adequate practice. 

Discussion

 The study findings revealed that 83.33% mothers 
had average knowledge regarding breastfeeding, 13.3% 

mothers had good knowledge and 3.3% mothers had poor 

knowledge. The study also shows that 88.3 % mothers 

had positive attitude and 11.7% mothers had negative 

attitude regarding breastfeeding. The practices were 

adequate in 91.7% mothers and 8.3% had inadequate 

practices of breastfeeding. Among all socio-demographic 

variables, only occupation and parity has significant 
relationship with attitude score. Only type of family has 

significant relationship with practice score. The findings 
revealed non-significant correlation (r=0.058, p=0.636) 
between knowledge and attitude, significant correlation 
(r=0.290, p=0.038) between knowledge and practices, 
non-significant correlation (r=0.110, p=0.396) between 
attitude and practices. 

The present study is supported by a study conducted 

by Deenadayalan D, Theranirarajan E, Sangeetha 

P, KarthickA,Ramvivek V, Reka K  on knowledge 

regarding breast feeding and support for breastfeeding 

among postnatal mothers in Tamil Nadu.The result 

showed that educated mothers tend to gain more support 

from the family members than, less educated/illiterate 

mothers.6

A study was conducted by Adrawa AP, Opi D, 

Candia E,VukoniE,KimeraI,Sule I et al; assessment of 

the knowledge and practices of exclusive breast feeding 

amongst the breastfeeding mothers in Adjumani District, 

West Nile. The results showed that 385 breastfeeding 

mothers surveyed, 62.6 %( 241/385) and 53.5% 

(206/385) knew the exact meaning and the recommended 

duration of exclusive breast feeding respectively.7

A study was conducted by Manerkar S. assessment 

of knowledge regarding breastfeeding among post natal 

mothers in postnatal ward of ShrimatiKashibaiNawle 

Medical College &Hospital,Nahre,Pune.Result showed 

that majority of mothers have previous knowledge 

on breastfeeding(86.67%)and only 20% received 

knowledge on breastfeeding from health professional.8

A community based study was conducted on breast 

feeding knowledge and practice amongst mothers in a 

rural population of North India. The result showed that 

30% and 10% exclusively breast fed till 4 and 6 months, 

respectively. There was good infant mother attachment 

in 42% and infants were held in correct position by 60% 

mothers. This Study is conducted by Kishore SS, Kumar 

P, Aggerwal AK .9

Conclusion 

The conclusion drawn from the present study were: 

· In the present study 60 subjects participated. 

· The study findings revealed that 83.33% mothers 
had average knowledge regarding breastfeeding, 13.3% 

mothers had good knowledge and 3.3% mothers had 

poor knowledge. 

· The study also shows that 88.3 % mothers 

had positive attitude and 11.7% mothers had negative 

attitude regarding breastfeeding.

· The practices were adequate in 91.7% mothers 

and 8.3% had inadequate practices of breastfeeding. 

· The findings revealed non-significant correlation 
(r=0.058, p=0.636) between knowledge and attitude, 
significant correlation (r=0.290, p=0.038) between 
knowledge and practices, non-significant correlation 
(r=0.110, p=0.396) between attitude and practices. 

Acknowledgements:- 

Authors are thankful to the management of GMCH, 

Chandigarh.

Ethical Clearance : Taken from institutional ethical 

committee, Gmch, Chandigarh.

Source of Funding: Self

Conflict of Interest: Nil

References

1.  In fact Canada. Breastfeeding: a human right. 
Human and legal rights of breastfeeding women 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      453

and children.1997. (Cited 2014 July 25). Available 
from:https://www.infactcanada.ca/humright. 

2.  WHO. Exclusive breastfeeding for six months best 
for babies everywhere’. World Health Organization; 
2011. (Cited 2014 July 21). Available from:http://
www.who.int. [Google Scholar] 

3.  WHO. The WHO Global Data Bank on Infant 
and Young Child Feeding.WHO Nutrition for 
Health and Development; 2009. (Cited 2014 July 
21). Available from:http://www.who.int. [Google 
Scholar] 

4. Gupta A. BPNI: 10 years of its work. J Indian 
Med Assoc. 2002;100:512–5.[PubMed] [Google 
Scholar] 

5. NRHM. National Rural Health Mission (2005–
2012) Mission document. New Delhi: MOHFW, 
Government of India, New Delhi; Ministry of 
Health and Family Welfare (MoHFW); 2006. 
[Google Scholar] 

6. Deenadayalan D, Theranirarajan E, Sangeetha P, 
Karthick A,Ramvivek V, Reka K et al.Knowledge 
regarding breast feeding and support for 
breastfeeding among postnatal mothers in 
Tamilnadu.Journal of Medical Science and Clinical 
Research.2017 June;5(06):23153-60

7.  Adrawa AP, Opi D, Candia E,Vukoni E,Kimera 
I,Sule I et al .Assessment of knowledge and practice 
of exclusive breast feeding among mothers in 
Adjumani district, Wesr Nile. East African Journal. 
2016 ;93(11):576-81

8.  Manerkar S.Knowledge regarding breastfeeding 
among post natal mothers in postnatal ward.
Sinhgad e-Journal of Nursing.2016 Dec; 5(02): 43-
44.

9. Kishore SS, Kumar P, Aggerwal AK .Breast 
feeding knowledge and practices amongst mothers 
in a rural population of North India :A community 
based study.Journal of Tropical Pediatrics.2009 
June; 55(03):183-88. 



454    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Knowledge, Attitude and Practices of Dental Practitioners 
in Chennai Towards Management of Hazardous Dental 

Radiological Waste –A Cross Sectional Survey

Ranjit Kumar1, Uma Maheswari2, Lubna Fathima3, Jasmine Crena4, Santo Grace5, Suba.A6 

1Master of Dental Surgery, Senior Lecturer, Department of Periodontics, 2Dental Practitioner, Chennai, 3Post 
Graduate Student (Master of Dental Surgery), Department of Public Health Dentistry, 4Master of Dental Surgery, 

senior lecturer, Department of Department of periodontics, 5Master of Dental Surgery, Senior Lecturer, Department 
of Public Health Dentistry, 6Bachelor of Dental Surgery, Department of Public Health Dentistry,  

SRM Dental College and Hospital, Ramapuram, Chennai, India

Abstract

Background: Management of hazardous dental radiological waste is very important for the dentist to known 
and practice correct protocol. The aim of the study is to assess the knowledge, attitude and practice among 
the dental professionals in Chennai, towards disposal of radiographic hazardous waste.

Materials and Methods: One hundred dental practitioners from different part of the city were participated 
in this study. A set of hundred questions were given to the education qualification divided into 2 groups, 
those with BDS (UG degree) and MDS (PG degree) and the answers obtained was tabulated and recorded. 
Descriptive statistics were calculated for all the questions recorded among the education qualification they 
were divided into 2 groups, those with BDS (UG degree) and MDS (PG degree) in chennai city and chi 
square test was done to find the association between the questions recorded. 

Result: Among the participants, they found a positive association between some questionnaire while 
assessing the experience of practice whereas based on qualification of the participant they was no association 
between the questionnaire. 

Conclusions: This study is to bring out sustainable social and behavioural change and to reinforce the moral 
and professional obligations of the dental surgeon towards human health and environment therefore it is 
important to collect base-line and follow up data to evaluate the outcome of any awareness programs aimed 
at promoting good hazardous waste management practice. 
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Introduction

The scope of dental practice is expanding day by day. 

In order to keep pace with the growing demands, dental 

surgeons have to shoulder a greater responsibility in all 

aspects of their practice. Proper disposal of hazardous 

waste generated during routine dental radiology is 

mandatory to prevent the detrimental effects on the 

human health and environment. Processing chemicals 

and lead foils are a source of hazardous waste and have 

to be disposed off with caution. Unfortunately, this issue 

has not received as much attention as the mercury in 

amalgam restorations, even though numerous studies 

have documented the hazardous potential of radiological 

waste1.

DOI Number: 10.37506/ijfmt.v15i3.15347
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Dental professionals are under increasing pressure 

to understand and adhere to clinical waste regulations 

proper management and disposal of clinical waste is 

vital and there is strict legislation in place to prevent 

harm being caused to the environment and to human 

health. Defining different types of waste Clinical waste 
is defined as ‘any waste which consists wholly or partly 
of human or animal tissue, blood or other body fluids, 
excretions, drugs or other pharmaceutical products, 

swabs or dressings, syringes, needles or other sharp 

instruments’. This type of waste may prove hazardous 

to any person coming into contact with it unless it is 

rendered safe. Waste is defined as ‘hazardous’ when 
the waste itself or the material or substances it contains 

are harmful to humans or the environment2. The other 

main waste stream is known as offensive waste, which 

primarily contains waste that is considered unpleasant 

due to its appearance and smell, for instance incontinence 

waste. Other hazardous waste streams typically found 

in dental practices are fixer and developer from X-ray 
machines. These must not be mixed prior to disposal and 

must be sent for disposal via recycling. As well as this, 

dental study moulds contain gypsum which, when land-

filled with biodegradable waste, can produce hydrogen 
sulphide gas. Hydrogen sulphide gas is highly toxic 

and malodorous. In accordance with the Environment 

Permitting (England and Wales) Regulations 2010, 

gypsum has been banned from normal landfill (containing 
biodegradable waste) and must go into a separate cell 

for high sulphate waste. Dental offices that house and 
operate standard radiography equipment must process 

the X-ray films using photochemical- fixer, developer, 
and equipment cleaner. Each of these chemical solutions 

is unique and requires special handling and disposal 

procedures. There are a number of hazardous dental 

wastes that, when disposed of improperly, could cause 

harm to the environment. Examples include chemical 

solutions, lead foil film backing, mercury, scrap dental 
amalgam, fluorescent tubes, and batteries. The fixer 
that Dental offices use to develop X-ray is a hazardous 
material that should not be simply rinsed down the drain. 

Spent fixer solution contains approximately 4000 mg 
of silver/L2. A digital X-ray unit should be utilized to 

minimize the need for fixer solutions. Spent developer 
is permitted to be discharged into the sewer or septic 

systems provided it is diluted with water. It contains 

a toxic substance hydroquinone when unused, it must 

be kept separate from dental wastewaters or any access 

to the local sewage or fresh water. Many cleaners for 

X-ray developer systems contain chromium, a toxic 

substance so the supplier should be asked for a cleaner 

that does not use chromium. Undeveloped film contains 
a high level of silver and must be treated as a hazardous 

waste. Once the container is full, a certified waste carrier 
should be contacted for recycling or disposal. Digital 

X-ray unit should be used to minimize purchase of new 

X-ray films3.

Developed film has little residual silver and can be 
placed in the regular solid waste stream. The lead foil 

inside each X-ray packet is a leachable toxin and can 

contaminate the soil and groundwater in landfill sites4.

Indian studies based on safe disposal of radiological 

hazardous waste are very limited and there is a serious 

dearth of information regarding the awareness levels of 

dental practitioners concerning this issue. Hence, we 

conducted this study to assess the knowledge, attitude 

and practice of the dental practitioners in Chennai city 

towards disposal of radiographic hazardous waste. This 

study was also intended to collect baseline data about the 

awareness levels among the practitioners and to suggest 

practically feasible, cost effective methods to improve 

their compliance with the recommended methods of 

disposal. 

Materials and Methods

The present study was a cross sectional study 

about the knowledge, attitude and practices among the 

dental professionals in Chennai towards disposal of 

radiographic hazardous waste. Ethical Clearance and 

approval obtained from the institutional review board. 

The period of recruitment and data collection was 

between the month of February 2020. Convenience 

sampling was used to assess the knowledge, attitude, and 

practice of disposal of radiographic hazardous waste in 

Chennai city. Inclusion criteria included all individuals 

willing to participate in the study. Exclusions criteria 

included who were not ready to answer the questions, 

not willing to participate in the study.

100 dental practitioners from different parts of the 

city who were willing to provide information about their 
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practice of disposal of radiographic hazardous waste 

were randomly selected for the study. The participants 

were requested to fill in their educational qualifications, 
years of practice and type of practice to find out if there 
is any correlation between these variables and their level 

of awareness. Based on their educational qualification 
they were divided into 2 groups, those with BDS (UG 

degree) and MDS (PG degree). Based on the number 

of years of experience they were divided into 3 groups, 

1-2 years, 3-6 years and >6 years. Based on the type of 

practice, they were divided into 3 groups, individual, 

group and hospital based practice. The purpose of 

the study was explained in detail and the participants 

were assured that their identity will not be disclosed 

and confidentiality will be maintained. After obtaining 
the consent, the practitioners were requested to give 

their honest answers to all the questions. A structured 

questionnaire consisting of 12 questions was designed 

to collect information for this KAP survey (Table I). 

Each question had 3 options and the participants were 

requested to pick the correct option. The data collected 

were analyzed with simple descriptive statistics. The 

answers for the ten questions related to knowledge 

and practice were analyzed as correct and incorrect 

answers and a score was given for each participant 

based on the number of correct responses. The mean 

score was calculated along with standard deviation. The 

percentage of correct responses for each question was 

calculated and Pearson Chi-Square test was employed 

to find out if there is statistically significant difference 
in the KAP scores between the different groups of dental 

practitioners based on educational qualification, years of 
experiences and the type of practice. The responses to the 

two questions relating to the attitude of the practitioners 

were analyzed using simple descriptive statistics. 

Results

Table 1 shows the distribution of questionnaire 

based on qualification and found that none of the 
questionnaire had a positive association between the 

MDS and above and BDS graduate students. Almost, 
68% of the dental practitioners properly identified 

dental X-ray films to be hazardous and 14% opined 
that the films were non-hazardous, while 18% were 
not sure about the hazardous potential of dental X-ray 

films. Only 9% of the practitioners correctly identified 
used developer solution to be non-hazardous, while 

61% of the practitioners were aware that used fixer was 
hazardous. 27% and 28% of the respondents were not 

sure about the hazard potential of the developer and fixer 
respectively. Although 46% of dental practitioners were 

aware of the right answer, only 34 % of the practitioners 

followed the correct method in their clinics. Although 

65% of the dental practitioners identified the right 
method of fixer disposal, it was followed only by 6% of 
dental practitioners. Almost 20% of dental practitioners 

identified correctly that lead foil should be sent for re-
cycling but 68% felt that it must be discarded along with 

the regular waste and 12% felt that it must be sent to the 

nearby hospital with radiology department.

Digital radiography is more environment friendly 

than the conventional film based radiography and this 
fact was acknowledged correctly by 61% of dental 

practitioners. 29% of the respondents felt that though 

digital imaging is environmentally safe, conventional 

radiographic film is opted in view of the high initial 
cost of digital radiographic equipment and 10% were 

of the mistaken notion that the conventional X-ray film 
is environmentally much safer than digital radiography. 

Almost 60 % of dental practitioners had correctly 

mentioned that lead foil, X-ray film and processing 
solutions are all hazardous to the environment and 

human health. The additional expenditure that would 

be incurred in segregating the hazardous waste from the 

dental clinic was considered worth the money by 49% 

of dental practitioners and unworthy by 9%; whereas 

42% of dental practitioners felt that even though it may 

be worthwhile, they could possibly implement it only 

at a later date. 52% of dental practitioners felt that 

segregation of hazardous waste in clinical practice is 

always worth the time and effort, 3% disagreed and 45% 

felt that it may be worthwhile but could be followed only 

at a later. 
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TABLE 1: DISTRIBUTION OF QUESTIONAIRRE AMONG STUDY PARTICIPANT BASED ON 
EDUCATIONAL QUALIFICATION

QUESTIONAIRRE

Educational Qualification Total

P VALUEMDS & 
above

BDS
N %

N % N %

Opinion on the role of dental X-Ray films 
in environmental pollution

Correct 
answer

50 70.4 18 62.1 68 68.0
0.102Incorrect 

answer
21 29.6 11 37.9 32 32.0

Total 71 100.0 29 100.0 100 100.0

Opinion on the role of developer in 
environmental pollution

Correct 
answer

6 8.5 3 10.3 9 9.0

0.209
Incorrect 
answer

65 91.5 26 89.7 91 91.0

Total 71 100.0 29 100.0 100 100.0

Opinion on the role of fixer in 
environmental pollution

Correct 
answer

44 62.0 17 58.6 61 61.0

0.312Incorrect 
answer

27 38.0 12 41.4 39 39.0

Total 71 100.0 29 100.0 100 100.0

Have correct knowledge and practice of 
disposing developer

Correct 
answer

14 19.7 4 13.8 18 18.0

0.921Incorrect 
answer

57 80.3 25 86.2 82 82.0

Total
71 100.0 29 100.0 100 100.0

Have correct knowledge and practice of 
disposing fixer

Correct 
answer

4 5.6 2 6.9 6 6.0

0.326
Incorrect 
answer

67 94.4 27 93.1 94 94.0

Total
71 100.0 29 100.0 100 100.0

What to do with the lead foil in the film 
packet

Correct 
answer

17 23.9 3 10.3 20 20.0

0.342
Incorrect 
answer

54 76.1 26 89.7 80 80.0

Total
71 100.0 29 100.0 100 100.0

 Comparison of digital radiography with 
film based with regard to environmental 

safety

Correct 
answer

47 66.2 14 48.3 61 61.0

0.645
Incorrect 
answer

24 33.8 15 51.7 39 39.0

Total 71 100.0 29 100.0 100 100.0

 Sources for hazardous waste 

Correct 
answer

39 54.9 21 72.4 60 60.0

0.613
Incorrect 
answer

32 45.1 8 27.6 40 40.0

Total 71 100.0 29 100.0 100 100.0
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QUESTIONAIRRE

Educational Qualification Total

P VALUEMDS & 
above

BDS
N %

N % N %

Opinion on the role of dental X-Ray films 
in environmental pollution

Correct 
answer

50 70.4 18 62.1 68 68.0
0.102Incorrect 

answer
21 29.6 11 37.9 32 32.0

Total 71 100.0 29 100.0 100 100.0

Opinion on the role of developer in 
environmental pollution

Correct 
answer

6 8.5 3 10.3 9 9.0

0.209
Incorrect 
answer

65 91.5 26 89.7 91 91.0

Total 71 100.0 29 100.0 100 100.0

Opinion on the role of fixer in 
environmental pollution

Correct 
answer

44 62.0 17 58.6 61 61.0

0.312Incorrect 
answer

27 38.0 12 41.4 39 39.0

Total 71 100.0 29 100.0 100 100.0

Have correct knowledge and practice of 
disposing developer

Correct 
answer

14 19.7 4 13.8 18 18.0

0.921Incorrect 
answer

57 80.3 25 86.2 82 82.0

Total
71 100.0 29 100.0 100 100.0

Have correct knowledge and practice of 
disposing fixer

Correct 
answer

4 5.6 2 6.9 6 6.0

0.326
Incorrect 
answer

67 94.4 27 93.1 94 94.0

Total
71 100.0 29 100.0 100 100.0

What to do with the lead foil in the film 
packet

Correct 
answer

17 23.9 3 10.3 20 20.0

0.342
Incorrect 
answer

54 76.1 26 89.7 80 80.0

Total
71 100.0 29 100.0 100 100.0

 Comparison of digital radiography with 
film based with regard to environmental 

safety

Correct 
answer

47 66.2 14 48.3 61 61.0

0.645
Incorrect 
answer

24 33.8 15 51.7 39 39.0

Total 71 100.0 29 100.0 100 100.0

 Feel that segregation of radiological 
hazardous waste in clinical practice is 

worth the time and effort

Correct 
answer

41 57.7 11 37.9 52 52.0

0.623
Incorrect 
answer

30 42.3 18 62.1 48 48.0

Total 71 100.0 29 100.0 100 100.0

 Feel that the additional expenditure 
that would occur in hazardous waste 
aggregation in the clinic is worth the 

money

Correct 
answer

39 54.9 10 34.5 49 49.0

0.437Incorrect 
answer

32 45.1 19 65.5 51 51.0

Total 71 100.0 29 100.0 100 100.0

 

Cont... TABLE 1: DISTRIBUTION OF QUESTIONAIRRE AMONG STUDY PARTICIPANT BASED ON 
EDUCATIONAL QUALIFICATION
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TABLE 2: DISTRIBUTION OF QUESTIONAIRRE AMONG STUDY PARTICIPANT BASED ON 
EXPERIENCE

QUESTIONAIRRE RECORDED Experience in years Total P-value 

1-10 

YEARS 

11-20 

YEARS 

MORE 

THAN 20 

YEARS 

N % N % N % N % 

Q01. Opinion on the 

role of dental X-Ray 

films in 

environmental 

pollution 

Correct 

answer 
57 65.5 8 80.0 3 100.0 68 68.0 

0.062 

Incorrect 

answer 
30 34.5 2 20.0 0 .0 32 32.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Q02. Opinion on the 

role of developer in 

environmental 

pollution 

Correct 

answer 
7 8.0 1 10.0 1 33.3 9 9.0 

0.035* 

Incorrect 

answer 
80 92.0 9 90.0 2 66.7 91 91.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Q03. Opinion on the 

role of fixer in 

environmental 

pollution 

Correct 

answer 
53 60.9 6 60.0 2 66.7 61 61.0 

0.015* 

Incorrect 

answer 
34 39.1 4 40.0 1 33.3 39 39.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Yes 14 16.1 3 30.0 1 33.3 18 18.0 0.084 
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Have correct 

knowledge and 

practice of disposing 

developer 

No 73 83.9 7 70.0 2 66.7 82 82.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Have correct 

knowledge and 

practice of disposing 

fixer 

Yes 5 5.7 0 .0 1 33.3 6 6.0 0.089 

No 82 94.3 10 100.0 2 66.7 94 94.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Q08. What to do with 

the lead foil in the 

film packet 

Correct 

answer 
17 19.5 3 30.0 0 .0 20 20.0 

0.024* 

Incorrect 

answer 
70 80.5 7 70.0 3 100.0 80 80.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Q09. Comparison of 

digital radiography 

with film based with 

regard to 

environmental safety 

Correct 

answer 
54 62.1 6 60.0 1 33.3 61 61.0 

0.001* 

Incorrect 

answer 
33 37.9 4 40.0 2 66.7 39 39.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Q10. Sources for 

hazardous waste  

Correct 

answer 
51 58.6 8 80.0 1 33.3 60 60.0 

0.056 

Cont... TABLE 2: DISTRIBUTION OF QUESTIONAIRRE AMONG STUDY PARTICIPANT BASED ON 
EXPERIENCE
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Incorrect 

answer 
36 41.4 2 20.0 2 66.7 40 40.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Q11. Feel that 

segregation of 

radiological 

hazardous waste in 

clinical practice is 

worth the time and 

effort 

Correct 

answer 
44 50.6 6 60.0 2 66.7 52 52.0 

0.069 

Incorrect 

answer 
43 49.4 4 40.0 1 33.3 48 48.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

Q12. Feel that the 

additional 

expenditure that 

would occur in 

hazardous waste 

aggregation in the 

clinic is worth the 

money 

Correct 

answer 
39 44.8 7 70.0 3 100.0 49 49.0 

0.032* 

Incorrect 

answer 
48 55.2 3 30.0 0 .0 51 51.0 

Total 87 100.0 10 100.0 3 100.0 100 100.0 

 

 

Cont... TABLE 2: DISTRIBUTION OF QUESTIONAIRRE AMONG STUDY PARTICIPANT BASED ON 
EXPERIENCE

Discussion

Although dental radiology is an integral part of 

clinical practice, many of the dental practitioners are 

unaware of the radiological hazardous waste disposal 

methods, which were reflected in their poor mean 
score. Hence, designing a KAP study to assess the 

current opinions of the dental practitioners about 

dental radiological hazardous waste management 

was mandatory, as it would be an eye opener for the 

practitioners in the future. Our results showed that the 

radiographic hazardous waste was improperly disposed 

by most of the practitioners. The results are similar with 

the previous studies.

X-ray film, lead foil and processing solutions used 
in the radiology are all hazardous to the environment 

and human health, if not disposed in the proper manner5. 

These wastes may be classified as hazardous or non-
hazardous waste, depending on the concentrations of 

silver and lead. 
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The permissible exposure limit (PEL) recommended 

by the Occupational Safety and Health Administration 

and the Mine Safety and Health Administration and the 

recommended exposure limit set by the National Institute 

for Occupational Safety and Health is 0.01 mg/m3 for all 

forms of silver.5.The adverse effects of chronic exposure 

to silver are a permanent bluish-gray discoloration of 

the skin (argyria) or eyes (argyrosis)6, liver and kidney 

damage, irritatation of the respiratory tracts, intestinal 

tracts and changes in the blood cells. X-ray film with 
large dark areas contains more silver. X-ray films like 
the used fixer can be collected in a container labelled 
hazardous waste and sent to the silver reclamation center 

to recover the silver7. 

Silver in used fixer solution is in the form of silver 
thio-sulphate presents a greater environmental concern. 

Silver concentrations in the used fixer generally range 
from 8 to 12 g/L7. The ideal method of disposing the 

used fixer is to store it in a labeled plastic container and 
send to silver reclamation facility/chemical processing 

agencies for recycling8. In addition, if dental assistants 

do not wash their hands or change their gloves after 

processing intraoral films, lead oxide might adhere to the 
gloves or hands and be introduced onto instruments and 

dental paraphernalia used in the mouths of patients. This 

is important because inorganic lead is easily dissolved 

in human saliva9. It should not be placed in the regular 

waste container or disposed into the drain. It must be 

collected separately labeled as hazardous waste or stored 

separately to be sent for recycling. According to Tsuji et 

al, the amount of lead waste produced by a dental office 
can be significant8. In their study, they have concluded 

that a full mouth radiographic series would generate 

11.2 grams of waste lead. They reported that although 

the amount of lead introduced into the oral cavity during 

radiographic procedures would be relatively small, the 

elimination of sources of lead exposure, especially for 

children, is important8. The level of lead in children’s 

blood that is of medical concern is constantly being 

lowered1,10. . Moreover, a disproportionately high dental 

caries burden, has been reported in the disadvantaged 

portion of North American society11, 12.So, human health 

concerns exist when dental assistants handle lead foil.

The unused developer solution contains 

hydroquinone, which is a toxic substance and cannot 

be disposed into the drain .The hydroquinone is used 

up during the developing process, hence developer 

solution which is used and not contaminated with fixer 
is considered to be non-hazardous13. The correct method 

of disposal of used developer is to dilute it and dispose it 

in the regular drain4. 

Digital radiography is environmentally friendlier 

than the conventional film based radiography14. Digital 

radiography eliminates the need of X-ray film, processing 
solutions, as well as storage or disposal of these 

materials. Thus, the digital imaging does not contribute 

any unpleasant effect towards the environment. 

A study done by Teschke K et al, reported that 

solutions used to process the of X-ray films contains 
chemicals, which are known to cause or exacerbate 

asthma15. Hence it is the responsibility of all the dental 

practitioners to protect the environment by following 

proper waste disposal method of radiographic hazardous 

waste. The deficit of knowledge about hazardous 
waste management in dental radiology among dental 

practitioners may be due to the lack of awareness 

campaigns, continuing dental education programs, 

time constraints and monetary concerns. As the present 

scenario demands the use of dental radiographs in every 

field of dentistry, an in-depth understanding about the 
proper waste disposal methods has become the need of 

the hour. 

It is important that the methods of disposal of 

hazardous dental radiological waste are simple, practical 

and economical to ensure long-term compliance. We 

have suggested a few possible solutions:

1. Lead foil inside the intra-oral film packet can 
be easily segregated by dropping them off in a separate 

container meant for that purpose. This container should 

be left on the processing table and should be periodically 

sent for recycling.

2. Condemned or damaged lead screens and 

aprons have to be subject to lead foil recycling program.

3. Dental assistants processing the radiographs 

should be instructed to change their gloves or wash their 
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hands thoroughly before handling dental instruments 

to avoid transfer of lead from the foils and storage 

containers onto the patients, especially in children.

Conclusions

To bring about sustainable social and behavioral 

change and to reinforce the moral and professional 

obligations of the dental surgeon towards human health 

and environment, all interventions should be evidence 

based. Therefore, it is important to collect base-line and 

follow-up data to evaluate the outcome of any awareness 

programs aimed at promoting good hazardous waste 

management practice. 
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Abstract 

Obstetrical emergencies are life threatening conditions that occur in pregnancy during labour and after 
delivery. It is common that approximately 15% of all pregnant women develop serious complication from 
conception to delivery. Obstetrical emergencies may turn catastrophic in women, so every little contribution 
to save maternal and neonatal life brings about reduction in maternal and neonatal mortality and morbidity. 
Among all the emergency situations which may arise across the field of obstetrics, there are small numbers 
which call urgent practical steps to be taken in order to safeguard the life of the mother or the baby or both. 

Emergency obstetric care is a set of critical lifesaving functions commonly called signal functions provided 
by a health care facility throughout the day and week. Obstetric complications can neither be predicted nor 
be prevented but can be managed by timely provision of life saving services. When obstetric emergencies 
occur, effective and efficient care by the health care professionals is essential for good outcome and safety. 
Diagnosis of serious situation to delivery interval should be less than 30 minutes; however, it is expected 
to be lengthy then appropriate measure should be taken to manage the obstetric complications. Prompt 
diagnosis , timely performed intervention and positive impact of maternal and neonatal management have 
significantly improved the maternal and neonatal outcome.

Keywords: Emergency, Obstetrical Emergencies, Emergency Obstetric care, Comprehensive Emergency 
Obstetric care

Introduction 

An emergency can be defined as an unforeseen 
situation of serious or combination of circumstances 

and often dangerous nature, developing suddenly and 

unexpectedly and demanding immediate action or 

attention in order to save life.1 As obstetrics is unique 

because it considered two patients and care for, a mother 

and a baby or fetus.2 Despite improvements in prenatal 

care and advancements in medical technology, the 

practice of obstetrics will always provide the clinician 

with “life-or-death” situations that call for immediate 

response.2 During the last decade, it has become 

apparent that a large portion of the mothers and infant at 

greatest risk of obstetric and gynecological emergencies 

increasingly fall out of the health care system. In several 

areas of the country up to 25% of mothers receive no 

prenatal care. In other areas, close to 50% of young 

adult women have no primary care providers to handle 

emergencies.3 

Obstetric emergencies are life threatening health 

problems for pregnant women and their babies. A 

suddenly developing pathologic condition in a women, 

due to accident or disease, which requires urgent 

medical or surgical therapeutic intervention.4 Obstetric 

emergencies are the leading cause of maternal mortality 

and morbidity worldwide and particularly in developing 

countries where literacy, poverty, lack of antenatal care, 
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poor transport facilities and inadequate equipment/ 

staffing combine to magnify the problem. 4,5 

The maternal mortality ratio (MMR), expressed as 

maternal deaths per 100,000 live births over a given 

period, is a major measure of quality of obstetric case. 

According to WHO analysis, Hemorrhage (30.8%), 

Hypertensive disorders (9.1%), Sepsis/ Infections 

(11.6%), Obstructed labor (9.4%), Abortion (5.7%), 

Anemia (12.8%) are the commonest cause of maternal 

death. Other indirect causes of maternal death contributes 

12.5% and other direct causes (1.6%), Embolism (0.4%) 

Ectopic pregnancy (0.1%) and unclassified (6.1%).6 

Majority of maternal and neonatal deaths occurs during 

delivery (childbirth) or immediately after birth as most 

of the intervention takes place in the labour room.6 

COMMON OBSTETRICAL EMERGENCIES

Although the definition of obstetrical emergencies 
implies that, it is unforeseen, but preparation and 

prevention should always be used to reduce the risks 

for the maternal and fetal. Therefore, obstetrical 

emergencies can be classified as:

During Pregnancy During Labour During Puerperium 

First Trimester 
· Ectopic Pregnancy

· Abortion 

· Molar Pregnancy

Second Trimester
· Abortion 

Third Trimester 
· Placenta Praevia

· Abruptio Placenta

· Pre- Eclampsia

· Eclampsia

· Uterine Rupture

· Inversion of Uterus

· Obstetrical Shock

·  Vasa Praevia 

·  Inversion Of Uterus

·  Ruptured Uterus

·  Amniotic Fluid 
Embolism
· Cord Prolapse

· Shoulder Dystocia

· Third Stage PPH

· Postpartum Haemorrhage

Components of Emergency Obstetric Care 

Providing quality obstetric care reduces the risk of 

maternal and neonatal mortality and morbidity. Eleven 

databases and websites were searched to know the 

effectiveness of Emergency obstetric care components 

which reveals the evidence that 50% of maternal health 

programmes results in reducing maternal and neonatal 

deaths.7 Emergency Obstetric Care (EmOC) are the 

minimum care package required during pregnancy 

and childbirth for the management of life threatening 

complications (According to WHO) . Comprehensive 

set of signal functions that are emergency obstetric and 

neonatal signal functions that includes care of small and 

sick newborns are referred as comprehensive emergency 

obstetric care/ services.7
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Table 1: Emergency Obstetrics Care Key Functions

 

Life threatening Delays 

The World Health Organization estimates that at 

least 88-98% of maternal deaths can be averted with 

timely access to existing, emergency obstetric care using 

effective and efficient referral system.5 

Timing is critical in preventing maternal death 

and disability: Although post-partum haemorrhage can 

kill a woman in less than two hours, for most other 

complications, a woman has between six and 12 hours or 

more to get life-saving emergency care. Similarly, most 

perinatal deaths occur around delivery or in the first 
48 hours afterward. Timeliness and appropriateness of 

referral are a challenge to obstetricians, since the delay 

in referral affects the maternal and perinatal outcome 

adversely. Hence identification of at risk patients and 
obstetric emergencies and timely referral is of immense 

importance.8 

A ‘three delays’ model helps to identify the points at 

which delays can occur in the management of obstetric 

complications. 

Ø The first delay often happens when a woman, 

or her family, put off seeking care. 

Ø The second delay can occur when she tries to 

reach appropriate care.

Ø The third delay is delay in receiving care at 

health facilities.

Both of these delays relate to the issue of access to 

care, involving factors such as family and community 

beliefs, awareness, affordability of care, availability 

of transport and distance to care. Improved awareness 

in the community and use of new communications 

technologies – including mobile phones – can address 

the first delay. Improved transport services and reduced 
transport costs can effectively address the second delay.

The third delay is delay in receiving care at health 

facilities. This involves factors within the health facility, 

including organization, quality of care, and availability 

of staff and equipment. Addressing these situations is an 

essential condition for ensuring that obstetric emergency 

situations are efficiently managed.9 
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Figure 1: THREE DELAYS MODEL

How to prevent Obstetrical Emergencies 

Prevention/effective management of obstetric 

emergencies will help to reduce maternal and perinatal 

mortality. This can be achieved through 

• adequate funding of social welfare services 

to assist patients, liberal blood donation, and regular 

training of doctors and nurses

• utilization of antenatal care services

• making budget for pregnancies and childbirth at 

family level. 

Conclusion

Obstetrical emergencies are life-threatening 

conditions that occur in pregnancy, during or after 

labor and delivery. There are a number of illnesses 

and disorders of pregnancy that can threaten the well-

being of both mother and child. It is of paramount 

importance that nurses are aware of the identification 
and management protocols of obstetrical emergencies. 

As more maternity care is now given in the community, 

however, midwives, general practitioners, and 

paramedics may be involved and must know the outlines 

of management of emergencies and the possible side 

effects. If such a situation occurs outside the hospital 

then arrangements must be made to transport the woman 

to the obstetric unit safely and promptly. All emergency 

protocols should have been considered beforehand and 

mutually agreed by obstetricians, midwives, general 

practitioners, and paramedics. 
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Abstract

Background : The aim of this study was to identify parents with dental anxiety using Modified Dental 
Anxiety Scale and comparing different levels of dental anxiety with oral health status, oral hygiene practices 
and treatment needs of their children.

Methods: This cross sectional study included 442 children and their parents. Informed consent form and 
structured proforma was handed over to children explaining the purpose of study. A structured proforma 
includes demographic data, oral hygiene practices, Dentition status & treatment need (WHO, 1997) of 
children. The study subjects were also provided with self-administered MDAS questionnaire to be filled by 
the parents consisting of 5 items to assess parental dental anxiety.

Conclusion: Compared to children belonging to anxious parents, Children of non-anxious parents had less 
chances of having dental caries (Adjusted Odds ratio (OR) = 0.58, 95% CI: 0.336-1.010). More than 98% of 
study subjects were using toothbrush and toothpaste to brush their teeth once a day in horizontal scrubbing 
method. The caries experience among the study population was considerably less. The reason may be that 
the present study was conducted on school children and some school may be in the endemic fluoride region. 

Key words: Parent; Dental anxiety; Children; Oral health. 
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Introduction

Dental anxiety remains a barrier to dental care for 

a consistent proportion of the population.1 The estimate 

is that 6-15% of the world’s adult population suffers 

from avoidance of dental care due to high dental anxiety 

and phobia.2 People with dental fear often have poorer 

oral health than people with no dental fear.3 There 

is relationship between parental and child anxiety4. 

General evidence indicating that anxious parents interact 

differently with their children than do non-anxious 

parents5-6

Dental anxiety is stressful for the patient as well 

as the dentist due to reduced cooperation, requirement 

of more time and an unpleasant environment7. Parental 

anxiety, previous medical experience, and a child’s 

peers have been shown to influence a child’s behavior.8 

Patients avoiding treatment fully results in bad dental 
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and periodontal health9. These patients may visit a 

dental clinic only when pain begins to feel unbearable 

requiring complicated procedures such as endodontic 

treatment or tooth removal. This vicious circle denies a 

healthy patient-dentist relationship10. 

However, despite the association of psychosocial 

factors with the use of dental care services in adults and 

older children, the influence of psychosocial factors, 
such as parental perceptions of the child’s oral health 

and dental anxiety, on the use of dental services in school 

children is unclear. Parental characteristics, attitudes, 

and perceptions may not only influence the parents’ 
own use of dental services but also their children’s use 

of dental services, because children depend on their 

parents for visits to a dentist.11Therefore, the present 

study is carried out to compare different levels of dental 

anxiety with oral health status and treatment needs of 

their children. 

Material and Methods

A cross-sectional study was conducted among 

16 schools. Ethical clearance was obtained from 

Institutional Review Board. Permissions for conducting 

the study and clinical examinations on schoolchildren 

were obtained from school authorities Written Informed 

consent for participation was obtained from the parents.

Children aged 6-13 years and their parents who are 

willing to participate in the study and Children who are 

intellectually and physically capable of responding were 

included in this study.

Exclusion criteria includes Children suffering from 

neurological or systemic diseases, acute pain or with any 

medically compromised condition that contra-indicates 

oral examination and Parents and children who does not 

provide consent for clinical examination

The minimum sample size of 345 was calculated 

by formula given by Suresh KP and Chandrashekara N 

(2012)12 for sample estimation for proportions in survey 

type of studies. But considering that some children may 

be absent or miss the clinical examinations on the day of 

school visit so it was decided to include 20% more than 

the required sample size. 

A Multistage stratified random sampling was 
employed to select the study sample. The selected 

schools were approached for permissions. Before starting 

the study training and calibration of the investigator was 

carried out under the guidance of an expert examiner. 

The Kappa value (0.8) for calibration exercise showed 

good agreement for observations and measurement.

A structured proforma was developed to record 

data. It consists of a structured proforma to record 

demographic data, oral hygiene practices and Dentition 

status & treatment need (WHO, 1997) of children and 

Modified Dental Anxiety Scale consisting of 5 items 
used to assess parental dental anxiety. The Modified 
Dental Anxiety Scale (MDAS) given by Humphris G, 

Morrison T and Lindsay SJE (1995)13 is a brief, self-

complete questionnaire consisting of five questions 
each with a 5 category rating scale, ranging from ‘not 

anxious’ (scoring 1) to ‘extremely anxious (scoring 

5). The responses are summed together to produce a 

total score ranging from 5 to 25. A pilot was carried 

out on 10% of sample to check the feasibility and 

practicability of the procedure in collecting clinical data. 

The school authorities were contacted well in advance 

and convenience date and time for data collection was 

decided. 

On the first visit of school for data collection, the 
informed consent form was distributed among the 

children. The study subjects were also provided with 

self-administered MDAS questionnaire to be filled 
by the parents. Instructions were given to children 

for completing the questionnaire. Phone number of 

the investigator was also provided to contact for any 

doubts regarding the questionnaires and study. Parents 

were informed that participation was voluntary and if 

willing shall provide the consent through signing the 

informed consent form. All participants were assured of 

confidentiality. On the next visit, the children providing 
informed consent from parents were examine. A Single 

investigator carried out the Oral examination of all the 

study subjects having informed consent from parents 

(ADA Type III examination).

The data collected was entered in Microsoft Excel 

and subjected to statistical analysis using Statistical 

Package for Social Sciences (SPSS, IBM version 20.0). 
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The level of significance was fixed at 5% and p ≤ 0.05 
was considered statistically significant. Descriptive 
statistics was used to find the frequencies, mean and 
standard deviation of variables considered in the study. 

For the convenience of comparison, the age was 

categorized into two groups of 6 to 9 year olds and 10 to 

13 year olds. The parental anxiety was also categorized 

into low anxiety (MDAS score 0 to 10), moderate 

anxiety (MDAS score 11 to 18) and high anxiety groups 

(MDAS score above 19).

Kolmogorov- Smirnov test and Shapiro-Wilks test 

were employed to test the normality of quantitative 

data of, DMFT scores, dmft scores and parental anxiety 

scores. Non-parametric tests like Mann-whitney U test 

and Kruskal-Wallis test were employed to compare 

between the variables that do not follow normal 

distribution. Logistic regression analysis was performed 

to assess the effect of independent socio-demographic 

variables on Caries experience. 

Findings

The present study was carried out among 6 to 13 

years old school children. The results are based on 

the data collected from 442 school children and the 

responses from their parents.

Table 1 showed that total 442 school children 

participated from 8 government schools (n = 232) and 
8 private schools (n = 210) of Indore city. The age was 
categorized into two groups, 46.6% belonged to age 

group of 6 to 9 years and 53.4% belonged to 10 to 13 

years age group. 53.2% children were male and 46.8% 

were females. The parental literacy rate of children from 

private schools was higher as compared to children of 

government schools. Parents’ characteristics showed 

that majority of parents were in private service74.66% 

and fall in the category of Rs. 1001-10,000 monthly 

family income group (59%). Table 2 showed that the 

oral hygiene practices amongst the Government and 

private school children were mostly similar. More 

than 98% of study subjects were using toothbrush and 

toothpaste to brush their teeth once a day in horizontal 

scrubbing method. Finger brushing was seen in 3 % 

of Government school children.The Dental caries 

experience among the study subjects is shown in Graph 

1. In relation to gender, only 35.7 % of study subjects 

were experiencing dental caries (DMFT > 0 and dmft 

> 0). There was no significant difference in mean 
DMFT score observed among males (0.20 ± 0.6) and 

females (0.23 ± 0.7).Table 3 showed the number of teeth 

requiring treatment. The treatment need was compared 

according to age group showed statistically significant 
difference (p<0.001).Children aged 6-9 years (n=261) 
had higher treatment need compared to children aged 10-

13 years (n=199). The treatment need did not show any 
significant variation among gender, schools and anxiety 
groups. A Bivariate regression analysis was performed 

with caries experience as dependent variable and 

socio-demographic variables as independent variables 

(TABLE 4). The initial unadjusted regression model 

indicated age, treatment need, MDAS score, number of 

siblings and family size to be significantly associated 
with caries experience (p < 0.05). Logistic regression 

analysis after adjusting for other variables showed that 

children in the age group of 6-9 years were with 1.8 times 

chances of having dental caries compared to children of 

age 10-13 years (Adjusted Odds ratio (OR) = 1.88, 95% 
CI: 1.183-2.974). Children with no treatment need were 

less likely to have dental caries compared to children 

with treatment need (Adjusted Odds ratio (OR) = 0.06, 
95% CI: 0.033-0.122).Compared to children belonging 

to anxious parents, Children of non-anxious parents had 

less chances of having dental caries (Adjusted Odds 

ratio (OR) = 0.58, 95% CI: 0.336-1.010).
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TABLE 1 - Frequency distribution of Demographic Variables Among Study Subjects and their Parental 
characteristics among the Government and Private schools. 

Variables

GOVT. 
SCHOOLS

PRIVATE 
SCHOOLS

Total

n % n % n %

Age 
6-9 years 103 44.4 103 49.0 206 46.60

10-13 years 129 55.6 107 51.0 236 53.40

Gender

Male 113 48.7 122 58.1 235 53.16

Female 119 51.3 88 41.9 207 46.84

Parents

Education

Illiterate 8 3.4 1 .5 9 2.03

1-10 class 184 79.3 99 47.1 283 64.03

11-12 class 34 14.7 62 29.5 96 21.72

Graduation 6 2.6 48 22.9 54 12.22

Parents

Occupation

Government service 4 1.7 9 4.3 13 3.0

Private service 193 83.2 137 65.2 330 74.66

Business 32 13.8 58 27.6 90 20.34

Others 3 1.3 6 2.8 9 2.0

Family Monthly 
Income in Rs

Less than 1000 73 31.5 19 9.0 92 20.82

1001-10,000 135 58.2 127 60.5 262 59.28

More then 10,000 24 10.3 64 30.5 88
19.90

TABLE 2 - Oral Hygiene Practices among Study Subjects Of Government And Private Schools 

Oral hygiene practices

GOVT 
SCHOOLS

PRIVATE 
SCHOOLS

TOTAL

n % n % n %

Means
Finger 7 3.0 0 0 7 1.6

Brush with paste 225 97.0 210 100 435 98.40

Method Horizontal scrubbing 232 100 210 100 242 100

Frequency
Once a day 209 99.5 232 100 441 99.77

Twice a day 1 0.5 0 0.0 1 0.33
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GRAPH 1 - Dental caries experience among the study subjects according to their age, gender, school and 
parental anxiety. 

TABLE 3 - Comparison of dental treatment need among study subjects. 

One Surface 
Filling

Two Surface 
Filling

Pulp 
Care

Extraction Total
Chi-Square 

Value
No. of teeth requiring 

treatment
139 293 3 25 460

Gender

Male 73 162 0 10 245 χ2 =5.7,
p = 0.127

(NS)Female 66 131 3 15 215

Age Group

6-9 years 56 189 2 14 261 χ2 =22.65,
p<0.001

(S)10-13 years 83 104 1 11 199

School

Government 69 137 3 9 218 χ2 =4.92,
p = 0.174

(NS)Private 70 156 0 16 242

Anxiety 
group

Low Anxiety 52 91 2 9 154

χ2 =3.72,
p = 0.714

(NS)

Moderate 
Anxiety

84 192 1 15 292

High Anxiety 3 10 0 1 14

Test:  Chi square test     S = Signifi cance (p<0.05)   
          NS = Non-signifi cant (p>0.05) 
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TABLE 4: Effect of independent socio-demographic variables on Caries experience (dependent variable) 
using Bivariate regression analysis

Factors Categories
Unadjusted odds 

ratio
95%CI P value

Adjusted odds 
ratio

95%CI P value

School Type

Government 0.78
0.524-
1.150

0.207

Private 1

Age 

6-9 years 1.60
1.079-
2.374

0.019**

1.88
1.183-
2.974

0.007**

10-13 years 1 1

Gender 

Male 1.07
0.721-
1.583

0.740

Female 1

Treatment need

No 0.07
0.037-
0.133

<0.001**

0.06
0.033-
0.122

<0.001**

Yes 1 1

MDAS

Non anxious 0.59
0.371-
0.931

0.024**

0.58
0.336-
1.010

0.05

Anxious 1 1

Parents 
education

Less than 10 years 1.04
0.688-
1.578

0.845

More than 10 years 1

Parents 
occupation

Govt./ Private 
Service

0.86
0.538-
1.363

0.513

others 1

Income 

Upto 10,000 1.10
0.668-
1.800

0.714

More than 10,000 1

**pvalue<0.05: statistical significant difference. 

Discussion

The present study was a cross-sectional questionnaire 

survey carried out on children aged 6-13 years and their 

parents. The prevalence of high parental dental anxiety 

was found to be 2.26 % (MDAS score ≥19). Moderate 
level of dental anxiety (MDAS score 11-18) was reported 

in 61.32 % of parents. Low level of dental anxiety 

(MDAS score 5-10) was reported in 36.42%. Similar 

level of dental anxiety reported in study conducted by 

Acharya S (2008)14 who reported prevalence of dental 

anxiety of 2.2% . Other studies on Indian population by 

Appukuttan D (2012)15 reported of 2.7% and Marya CM 
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et al., (2012)16 has reported 4.3% prevalence. 

Some studies on Western population have also 

reported high level dental anxiety prevalence. Study in 

United Kingdom1 reported dental anxiety prevalence of 

11% , in Northern Ireland17 - 19.5%, In Finland17 - 3% , 

In Turkey18 - 23.5% , In Scotland19 -7.1% .

It has to be noted that some of the studies have 

reported higher prevalence of high dental anxiety and 

the reason may be the cut off score used to classify the 

subjects with high Anxiety on scale 5-25 on MDAS 

Score. Few studies had considered a middle value of 15 

as a cut off there by clubbing the moderately and high 

anxiety group.20,21 Humphris GM et al.,(1995)13, the 

authors of Modified Dental Anxiety Scale has suggested 
score of ≥ 19 to be considered as highly anxious subjects. 
Further the scale of measurement of anxiety was also 

different in some studies. In this view, the present study 

reports a considerably lesser prevalence of high parental 

dental anxiety among the study population. 

The prevalence of caries in 6-9 years old was 31.1% 

and in 10-13 years old was 39.8%. The caries experience 

among males and females was similar. The National oral 

health status and fluoride mapping survey (2002)22 have 

reported a dental caries prevalence of 61.7% in 12 years 

age-group among Indore population. Similarly, some 

dental caries studies conducted on isolated population in 

India have reported higher caries prevalence of 56-81% 

in 5 to 12 years old children.23-24The caries experience 

among the study population of present study was 

considerably less. The reason may be that the present 

study was conducted on school children and some 

school may be in the endemic fluoride region. The effect 
of fluoride level in drinking water was not considered in 
the study.

About 45% of study population were having dental 

treatment need. Majority required two surface fillings 
(25.56%) followed by one surface fillings (25.56%), 
extraction (3.17%) and pulp care (0.45%). Dhar V et al., 

(2009)24 reported 85.07% of the total children needed 

treatment. The highest need was of one surface filling 
(85.73%) followed by sealant (51.20%), other care 

(19.87%), Crown and Pulp care (5.20%) and two or 

more surface fillings (4%). Chaturvedi TP et al., (2012)25 

reported treatment need as - Fissure sealants (43.39%), 

one surface filling (54.90%), two or more surface 
fillings (55%), Crown (2.68%), Pulp care (10.90%), 
others (6.12%) extraction (2.63%) and Preventive care 

(45.91%).

The regression model adjusting for all non-

significant factors indicated that age, treatment needs, 
MDAS score, number of siblings and family size to 

be significantly associated with caries experience (p < 
0.05). 

Lahti S et al., (1989)26 reported that a higher level of 

dental anxiety was found among caries-active children, 

probably due to their more negative experiences in 

treatment. 

Dobros K et al., (2014)27 reported mean dental 

anxiety score 9.41. The number of decayed teeth and 

an individual dental anxiety level were found to be 

correlated (r = 0.26). Higher dental anxiety correlated 
with lower decayed teeth index value  (r = −0.22). 
Individual dental anxiety level appears to impact overall 

dental status. 

Wigen T and Wang N (2012)28 reported parental 

educational level, low family income and father’s 

occupational status, living in a family with few children 

has been reported to be associated with less caries in 

children and Wigen TI et al., (2011)29 reported having 

one or both parents of non-western origin, change in 

family status and having mother with low education 

were statistically significant risk indicators for having 
caries experience. 

Some of the possible limitation of the study is the 

fact that parents answered the questionnaires (proxies) 

and it may not clearly reflect the children’s feeling and 

conditions. The study had focused on the dental anxiety 

of parents and the personal anxiety level of either parents 

or the child towards dental treatment may differ. Social 

desirability bias should also be considered that might 

have played a role in lower scoring on Modified Dental 
Anxiety Scale. Parents may not provide the higher 

MDAS score as not wanting to show their dental anxiety 

in front of children or other parent. Based on the results 

of the present study, it can be recommended that there is 

a need to create awareness among the Indore population 
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about the oral health problems, need and the availability 

of the dental care. Programs towards preventive oral 

health care and oral health promotion should be carried 

out. Efforts to reduce the dental anxiety level or the 

dental fear among the parents as well as children should 

be carried out. 

Conclusion 

The prevalence of high dental anxiety was 2.26 

percent among the parents of children aged 6-13 years 

old in Indore region. Dental caries prevalence was 31.1 

percent in 6-9 years old and 39.8 percent in 10-13 years 

old school children of Indore. The treatment need was 

seen in 44.3 percent of school children. Parental dental 

anxiety was higher among the parents of female child 

and the parents of government school children. The 

caries experience was significantly associated with age 
(OR-1.88), treatment need (OR-0.06) and parental dental 

anxiety (OR-0.58). 6-9 years old children were having 

1.88 times more caries experience than 10-13 years old. 

Children of non-anxious parent and with no treatment 

need had less caries experience. 
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Abstract

Background: Sternum is the bone which gives a fair idea for the estimation of age in the later decades 
of life. It is a well established fact that factors like endocrinal, heredity, climate, diatic habits have certain 
degree of influence over bony union and it is also proved that epiphyseal union occurs one to two years 
earlier in females than in males. BMI (Body Mass Index) is defined as person’s weight in kilograms divided 
by the square of height in meters. Methods: The aim of the study is to establish any Correlation of sex and 
BMI with the fusion of different parts of Sternum in Bengalees.120 sternums are studied in this study over 
a period of 1.5 years from the dead bodies of ‘Bengalee’ persons sent for Post Mortem examination in the 
Hospital morgue, Department of Forensic Medicine & Toxicology, N.R.S Medical College & Hospital, 
Kolkata. Concussion: There was no significant difference between male and female in respect to the ages 
showing fusion. When the BMI of the subjects were compared with different grades of fusion between the 
sternal segments, significant statistical correlation was found between the fusion of sternebrae and the BMI, 
but fusion of Xiphisternum and Manubrium with Mesosternum did not show any statistically significant 
correlation. Sexual variation of ages for fusion of sternum was not found in ‘Bengalee’ population. Nutritional 
status has a significant effect on the fusion of the sternebrae with each other, but no significant effect on the 
fusion of xiphisternum and manubrium with body of sternum.

Key words: Sternum, sex, BMI, Bengalee, nutritional status, bony union

Introduction

Establishment of Identity is one of the key 

indications of performing Autopsy on the dead body 

whose identity was not known or in cases of mutilated 

dead bodies, fragmentary body remains and from bones. 

In adults after 25 years of age, secondary changes 

in dentition, fusion of the sutures of skull, fusion of 

different parts of sternum, calcification of costochondral 
junction of fourth rib etc. give an estimation of age. 

Sternum is the bone which gives a fair idea for the 

estimation of age in the later decades of life. Study 

of sternum as an individual parameter for estimation 

of age and sex has been attempted by many workers. 

The very first recorded data is by Wenzel(1788) who 
described the difference in the length of manubrium 

and mesosternum in both sexes. Other studies that 

followed were that by Fiegel(1837), Dwight(1890)1 

and Ashley(1956)2,3. It is a well established fact that 

factors like endocrinal, heredity, climate, diatic habits 

have some certain degree of influence over body union 
and it is also proved that epiphyseal union occurs one 

to two years earlier in females than in males. 4 BMI 

(Body Mass Index) is defined as person’s weight in 
kilograms divided by the square of height in meters. A 

high BMI could be an indicator of high body fatness. 

Based on BMI weight status are categorised as: below 

18.5- underweight, 18.5 to 24.9- normal, 25.0 to 29.9- 

overweight and 30.0 to 34.9 is considered as obese and 

BMI above 35 is marked as extremely obese. In a study 

by Tayal I et al. conducted on 500 sternums of known 

age and sex obtained from postmortem cases brought in 

the Mortuary of Government Medical college Amritsar, 

Punjab, they concluded that the fusion of the different 

sternal elements takes place in relation to age but is 

DOI Number: 10.37506/ijfmt.v15i3.15351
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totally independent of sex of the subject. No relation 

between the sex and the pattern offusion could be 

established in their study5. In a study by Gautam R.S et 
al.conducted on100 sternum, obtained from the cadavers 

brought for medico-legal post-mortem examination at 

Ahmedabad, they concluded that the pattern of fusion 

of sternal elements has no relation with sex.6 This study 

is an attempt to find out any correlation between sex 
and fusion of Human Sternum and also to establish any 

correlation between BMI with fusion of human sternum. 

Aims and Objectives

Aim of The Study

Correlation of sex and BMI with the fusion of 

different parts of Sternum in Bengalees .

Objectives of The Study: 

1. To study the relation of Sex with fusion of 

different parts of Sternum.

2. To study the relation of Nutritional status with 

fusion of different parts of Sternum.

Materials and Methods

1. STUDY AREA: Hospital Morgue, Department 

of Forensic Medicine and Toxicology, N.R.S Medical 

College & Hospital, Kolkata.

2. STUDY POPULATION: Dead bodies of 

‘Bengalee’ persons sent for Post Mortem examination in 

the Hospital morgue, Department of Forensic Medicine 

& Toxicology, N.R.S Medical College & Hospital, 

Kolkata. 

3. STUDY PERIOD: 10th January 2019 – 31st July 

2020.

4. SAMPLE SIZE: 120 

Inclusion criteria:

Dead bodies sent for post mortem examination in the 

hospital morgue of N.R.S Medical College & Hospital, 

with authentic age proof documents and relatives present 

for furnishing additional information.

Age: Individuals aged between 10 years to 70 

years has been chosen. The lower limit has been set as 

to exclude the minimum age for starting of fusion of 

sternebrae, and the upper limit has been set to surpass 

the maximum age for fusion of manubrium and body as 

per available literature till date7. Age has been rounded 

off in nearest years.

Exclusion criteria:

1. Unknown dead bodies.

2. Dead bodies of persons whose relatives did not 

give consent for the present study.

3. Fracture and/or any diseased condition of sternum.

4. Dead bodies with known identity but without 

authentic age proof documents.

5. Dead bodies whose relatives were not present for 

furnishing the information needed for this study.

6. Cases which did not fulfill the criteria of 
‘Bengalee’.

STUDY DESIGN: Cross-sectional, observational, 

morgue-based study.

After taking proper consent from the relatives of 

the deceased, Sternum was removed from the thoracic 

cavity. An I-shaped incision over the anterior midline 

of thorax extending from the sternal notch to the end of 

the xiphoid process, myocutaneous flaps of the thoracic 
walls of both sides were reflected. The scalpel blade 
was introduced vertically in the first intercostal space, 
cartilage of the upper nine ribs were dissected keeping 

the blade at a 30 ̊ inclination with the vertical plane, 
and dissecting close to the costochondral junction of 

the ribs with the sternum. The sternoclavicular joint 

was identified by moving the shoulder of the same 
side, the capsule of the joint was dissected, then the tip 

of the scalpel blade was introduced vertically into the 

articulation between the medial end of clavicle and the 

manubrium sterni and rotated, thus the sternum was 

separated from its attachments with other bones8,9. The 

sternum was washed once and kept in bath containing 

10% solution of Sodium hydroxide. In about two weeks 

the sternum were completely macerated and cleaned of 

soft tissues except at some patchy small areas. These 
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were scraped using a scalpel blade. The sternum was 

washed, and cleaned with detergent and with help of a 

brush. The macerated sternum was dried and the status 

of fusion was observed from the morphology. 

The four stages of fusion of human bones as 

recognised by Stevenson are10:

1. Stage of No union- Clearly evident hiatus between 

epiphysis and diaphysis. Saw-tooth like external margins 

of approximated epiphyseal and diaphyseal margins. 

Epiphysis completely separates from Diaphysis in the 

process of maceration leaving a billowy surface.

2. Stage of Beginning of union- Superficial hiatus 
between Epiphysis and Diaphysis replaced by a line. 

Saw-tooth character of approximating Epiphyseal and 

Diaphyseal margins is lost. There is obliteration of space 

between Epiphysis and Diaphysis. If Epiphysis separates 

from Diaphysis the surface found is smooth. 

3. Stage of Recent union- Characterised by retention 

of a fine line of demarcation, although active process of 
bony union is over. In freshly macerated skeleton it is 

occasionally seen as a faint reddish coloured line.

4. Stage of Complete union- Process of union is 

complete. No line of demarcation is present.

Statistical Analysis

Data has been categorized into ten age groups from 

10 years- 70 years of age, group having an interval of 

five years, only the last group has an interval of six 
years. Status of fusion for each sternal segment have 

been categorized as per age group and sex. 

Pearson correlation test was applied to determine 

significance of correlation between progressive stages 
of fusion of the sternal segments from Stage 0 to Stage 3 

with increasing age from 10 years- 70years for the total 

120 study subjects i,e. whether the advanced stages of 

fusion have any positive correlation with increasing age 

in all the subjects in this study. 

Definitions: ‘Bengalee’ can be defined as a person 
who is born and brought up in West Bengal and whose 

mother tongue is Bengali. 

Result and Analysis

Table 1: AGE GROUP & SEX WISE DISTRIBUTION OF THE STUDY POPULATION

AGE(YEARS) MALE FEMALE TOTAL

10-15 2 2 4

16-21 2 4 6

22-27 10 6 16

28-33 6 0 6

34-39 4 8 12

40-45 18 2 20

46-51 18 6 24

52-57 12 0 12

58-63 4 2 6

64-70 8 6 14

TOTAL 84 36 120

The study population has been categorized as per sex into different age groups, which shows, that in the current 

study: In the study population of 120 subjects in this study, 84 were male and 36 were female.
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Table 2: Sex wise Mean BMI in different grades of fusion between third & fourth sternebrae.

3RD& 4TH

STERNEBRAE

GRADES OF FUSION

UNION RECENTLY COMPLETE
(NO. OF CASES) 

COMPLETE UNION
(NO. OF CASES)

MALE FEMALE MALE FEMALE

2 - 82 36

MEAN BMI 17.6 - 21.29 22.19

STANDARD 
DEVIATION

0 - 2.94 2.39

Fusion between the third and fourth sternebrae was found in two stages namely stage 2 and Stage 3. Stage 2 

fusion was found in 2 male (1.66% of total study subjects) and their mean BMI was 17.6±0. Stage 2 fusion was found 

in 0 female (0% of total study subjects). Stage 3 fusion was found in 82 male (68.33% of total study subjects) and 

their mean BMI was 21.29±2.94. Stage 3 fusion was found in 36 female (30% of total study subjects) and their mean 

BMI was 22.19±2.39.

When Pearson correlation was applied to compare BMI and increasing grades of fusion between third and fourth 

sternebrae, it showed positive Pearson correlation of 0.180 with a p value of 0.049 which shows significant positive 
correlation. 

Table 3: Sex wise Mean BMI in different grades of fusion between second & third sternebrae.

2ND& 3RD
STERNEBRAE

GRADES OF FUSION

NO UNION
(NO. OF CASES) 

COMPLETE UNION
(NO. OF CASES)

MALE FEMALE MALE FEMALE

2 - 82 36

MEAN BMI 17.6 - 21.29 22.19

STANDARD 
DEVIATION

0 - 2.94 2.39

Fusion between the second and third sternebrae 

was found in two stages namely stage 0 and Stage 3. 

Stage 0 fusion was found in 2 male (1.66% of total study 

subjects) and their mean BMI was 17.6±0. Stage 0 fusion 

was found in 0 female (0% of total study subjects). Stage 

3 fusion was found in 82 male (68.33% of total study 

subjects) and their mean BMI was 21.29±2.94. Stage 

3 fusion was found in 36 female (30% of total study 

subjects) and their mean BMI was 22.19±2.39. 

When Pearson correlation was applied to compare 

BMI and increasing grades of fusion between second and 

third sternebrae, it showed positive Pearson correlation 

of 0.180 with a p value of 0.049 which shows significant 
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positive correlation.

Table 4: Sex wise Mean BMI in different grades of fusion between first & second sternebrae.

1ST& 2ND
STERNEBRAE

GRADES OF FUSION

NO UNION
(NO. OF CASES) 

UNION RECENTLY 
COMPLETE

(NO. OF CASES)

COMPLETE UNION
(NO. OF CASES)

MALE FEMALE MALE FEMALE MALE FEMALE

2 - 2 2 80 34

MEAN BMI 17.6 - 18.4 22.9 21.36 22.15

STANDARD 
DEVIATION

0 - 0 0 2.94 2.46

Fusion between the first and second sternebrae 
was found in three stages namely Stage 0, Stage 2 and 

Stage 3. Stage 0 fusion was found in 2 male (1.66% of 

total study subjects) and their mean BMI was 17.6±0. 

Stage 0 fusion was found in 0 female (0% of total study 

subjects). Stage 2 fusion was found in 2 male (1.66% of 

total study subjects) and their mean BMI was 18.4±0. 

Stage 2 fusion was found in 2 female (1.66% of total 

study subjects) and their mean BMI was 22.9±0. Stage 

3 fusion was found in 80 male (66.66% of total study 

subjects) and their mean BMI was 21.36±2.94. Stage 3 

fusion was found in 34 female (28.33% of total study 

subjects) and their mean BMI was 22.15±2.46.

When Pearson correlation was applied to compare 

BMI and increasing grades of fusion between first and 
second sternebrae, it showed positive Pearson correlation 

of 0.188 with a p value of 0.039 which shows significant 
positive correlation.

Table 5: Sex wise Mean BMI in different grades of fusion between xiphisternum & mesosternum.

XIPHISTERNUM 
&

MESOSTERNUM

GRADES OF FUSION

NO UNION
(NO. OF CASES) 

BEGINNING OF 
UNION 

(NO. OF CASES)

COMPLETE UNION
(NO. OF CASES)

MALE FEMALE MALE FEMALE MALE FEMALE

44 18 18 10 22 8

MEAN BMI 21.19 21.76 20.02 22.88 22.18 22.33

STANDARD 
DEVIATION

3.33 1.85 2.80 2.06 1.85 3.70
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Fusion between the xiphisternum and lower end of 

mesosternum was found in three stages namely Stage 

0, Stage 1 and Stage 3. Stage 0 fusion was found in 44 

male (36.66% of total study subjects) and their mean 

BMI was 21.19±3.33. Stage 0 fusion was found in 18 

female (15% of total study subjects) and their mean 

BMI was 21.76±1.85. Stage 1 fusion was found in 18 

male (15% of total study subjects) and their mean BMI 

was 20.02±2.80. Stage 1 fusion was found in 10 female 

(8.33% of total study subjects) and their mean BMI 

was 22.88±2.06. Stage 3 fusion was found in 22 male 

(18.33% of total study subjects) and their mean BMI 

was 22.18±1.85. Stage 3 fusion was found in 8 female 

(6.66% of total study subjects) and their mean BMI was 

22.33±3.70. 

· When Pearson correlation was applied to 

compare BMI and increasing grades of fusion between 

xiphisternum and mesosternum, it showed positive 

Pearson correlation of 0.126 with a p value of 0.171 

which does not show significant correlation. 

Table 6: Comparison between BMI and increasing grades of fusion between manubrium & mesosternum 

Increasing grades of fusion between 
manubrium & mesosternum 

N=120

BMI

Pearson Correlation
-0.146

Sig. (2-tailed)
0.111

When Pearson correlation was applied to compare 

BMI and increasing grades of fusion between manubrium 

and mesosternum, it showed negative Pearson correlation 

of -0.146 with a p value of 0.111 which does not show 

significant correlation.

Discussion

Mean BMI of both sexes were compared with 

increasing grades of fusion for all the sternal segments 

which are represented as follows:

1. Increasing grades of fusion between third and 

fourth sternebrae for both sexes was compared with mean 

BMI which is tabulated in Table 2. When statistically 

compared a significant p value was obtained which is 
shown in Table 3.

2. Increasing grades of fusion between second and 

third sternebrae for both sexes was compared with mean 

BMI which is tabulated in Table 4. When statistically 

compared a significant p value was obtained which is 
shown in Table 5.

3. Increasing grades of fusion between first and 
second sternebrae for both sexes was compared with 

mean BMI which is tabulated in Table 6. When 

statistically compared a significant p value was obtained 
which is shown in Table 7.

4. Increasing grades of fusion between xiphisternum 

and mesosternum for both sexes was compared with mean 

BMI which is tabulated in Table 8. When statistically 

compared p value obtained was not significant which is 
shown in Table 9.

5. Increasing grades of fusion between manubrium 

and mesosternum for both sexes was compared with 

mean BMI and when statistically compared p value 

obtained was not significant which is shown in Table 10.

Conclussion

There was no significant difference between male 
and female in respect to the ages showing fusion.

When the BMI of the subjects were compared with 

different grades of fusion between the sternal segments, 

significant statistical correlation was found between 
the fusion of sternebrae and the BMI, but fusion of 

Xiphisternum and Manubrium with Mesosternum did 

not show any statistically significant correlation. 

Sexual variation of ages for fusion of sternum was 

not found in ‘Bengalee’ population. Nutritional status 
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has a significant effect on the fusion of the sternebrae 
with each other, but no significant effect on the fusion 
of xiphisternum and manubrium with body of sternum.

Limitations of The Study

Despite all sincere efforts the present study has 

some lacunae. To name some notable shortcomings:

1. The sample size was only 120, a larger sample 

size would have yielded more outcomes which when 

analysed statistically would have given more significant 
results. Cause of limited sample size was limited time 

period of the present study, and exclusion criteria.

2. There was no female study subjects in 28 years- 33 

years and 52 years- 57 years age groups due to shortage 

of female subjects which were brought to the morgue for 

autopsy in these age groups and also due to the criteria 

for exclusion.

3. Equal representation of male and female in each 

age group was not possible, which would have been a 

better standard for comparison in the present study. 

Ø Source of Funding: self

Ø Ethical Clearance: Taken from Institutional 

Ethics Committee of NRSMCH

Ø Conflict of Interest: None
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Abstract

Introduction: This study we aimed to examine the effect ofExtended Parallel Process Model (EPPM) on the 
sexual self-control of female adolescents in Aliabad Kotoul in 2020.

Methods: This experimental study with two intervention and control groups was conducted on 50 second-
year high school female students in Aliabad Katoul, who had been selected by simple random sampling 
method. In the intervention group, 8 training sessions (45-60 minutes each) were carried out in groups of 6-7 
people, based on the EPPM for 2 months. Data were collected in both groups before and after the intervention, 
and then were analyzed by SPSS-16 statistical software using descriptive and inferential statistics. 

Results: Independent t-test did not show a significant difference between the intervention and control groups 
before the intervention (P = 14.14) in terms of the score of sexual self-control, but after the intervention, it 
showed a significant difference (P <0.01) between the two groups. Also, ANCOVA test showed a significant 
difference between the two groups by removing the pre-test effect (p <0.01, Eta = 0.64), so that the EPPMwas 
able to increase the sexual self-control of samples in the intervention group. 

Conclusion: Considering the effectiveness of EPPM, the results showed that if people understand that 
they are at high risk of disease or health problem, they will be more sensitive towards performing high-risk 
behaviors. Therefore, increasing awareness and creating sensitivity can play an important role in controlling 
behaviors. 
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Introduction 

Adolescence is considered as one of the most 

important periods of human life1. Statistics show that 

one-fifth of the world’s population is between 11 and 19 

years old, 85% of whom live in developing countries2. 

In Iran, 27% of the total population is at the age of 11-

19 years3. Adolescents at this age have a high tendency 

towards high-risk behaviors such as sexual relation as they 

have a greater desire to overcome limitations and greater 

sense of immortality4. Often at this age, adolescents do 

not have a precise understanding of the consequences 

of high-risk behaviors, especially sexual relations5. 

Adolescents are more inclined to have sexual relation 

due to their dominant sense of emotion. Adolescents are 

DOI Number: 10.37506/ijfmt.v15i3.15352
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prone to immature and romantic sexual relations due 

to emotional behaviors and the dominance of emotions 

over logic6. These high-risk sexual behaviors lead to 

unpleasant and destructive physical, psychological and 

social consequences7. Sexual self-control as one of the 

preventive methods plays as important role in protecting 

adolescents against high-risk sexual behaviors12. Self-

control is also the core of self-confidence, and protects 
people against stressful problems and situations in 

adolescence8. Teaching sexual self-control behaviors 

has an important role in increasing awareness, cognition 

and sensitivity towards interpersonal relationships 

between girls and boys4.

theEPPM is among models that have been used in 

recent years to provide health messages and prevent 

diseases and high-risk behaviors10. This model was 

introduced in 1992 by Kim Whit (16, 17), and includes 

four constructs of perceived sensitivity, perceived 

severity of risk, perceived effectiveness of available risk 

mitigation solutions, and perceived self-efficacy to deal 
with existing threat9. The main purpose of this model is 

to make individuals sensitive towards the threat posed 

by risk of unhealthy behavior (perceived sensitivity) 
11. This health model on variables in this study, the 

researcher decided to examine the effect of EPPM on 

sexual self-control of girls in Aliabad Kotoul in 2020. 

Method

This experimental study with two intervention and 

control groups was conducted on second year female 

students of high schools of Aliabad Katoul in Golestan 

province in 2020. The sample size in this study was 50 

students (25 in intervention and 25 in the control groups) 

using G* POWER statistical software.

The students were all single, had no history 

of divorce or engagement, and had not previously 

participated in similar training or workshops. Written 

consent was obtained from the parents of all students. 

Exclusion criteria were; being absent for more than one 

session (for the intervention group) and unwillingness 

to continue participating in the study. The samples 

were selected by simple random method among those 

who met the inclusion criteria, and then were divided 

into intervention and control groups by simple random 

and lottery methods. The data collection tools included 

the standard girls’ sexual self-control questionnaire that 

included 65 items. This questionnaire is scored based on 

a five-point Likert scale, ranging from 1 to 5 with higher 
score indicating higher sexual self-control13.

Validity of the questionnaire was confirmed by 10 
faculty members of Golestan University of Medical 

Sciences. Also, the reliability of this instrument was 

confirmed by the retest method (0.80).the code of ethics 
number was as IR.IAU.CHALUS.REC.1399.002. Prior 

to the study, written consent was obtained from the 

parents and they were assured about the confidentiality 
of their information.

The researcher completed the questionnaires before 

and after the intervention and then, while completing the 

pre-test during the first session, performed the routine 
school training in the control group. The data collection 

time was between 20-30 minutes. In the intervention 

group, 8 training sessions (45-60 minutes each) were 

performed twice a week (according to the EPPM) in 

the groups of 6-7 people over 2 months. The training 

sessions in the intervention group was carried out as 

follow:

Session 1: Based on assessing the threats 

and the severity of adolescents’ perceptions and 

vulnerability towards physical and sexual maturity, 

the psychological changes in puberty and new needs 

as well as psychological differences between girls and 

boys were discussed. Session 2: In order to examine 

the perception severity and evaluate compatibility and 

efficiency, the values, contradiction of needs against 
values, types of relationships and boundaries, mutual 

responsibility in each relationship, friendship, and 

friend selection criteria were discussed. Session 3: The 

topics of responsibility and friend selection criteria were 

completed and more questions and answers sessions 

with students were performed. Session 4: This session 

aimed at assessing the threat, adaptation, and efficacy 
of adolescents in relation to sexual self-control, sexual 

desires, and healthy sexual behaviors. Session 5: The 

aim of this session was to evaluate the adolescents’ 

adaptation and coping strategies for high-risk sexual 

behaviors and sexually transmitted diseases. Session 6: 
In this session, cultural and social norms about gender 
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and warning signs of mental health were discussed. 

Session 7: Awareness about sexual behaviors and sexual 

self-control was discussed. Session 8: The level of 

adolescents’ perception was determined through student 

assessment. At the end, the researcher, while appreciating 

the samples, collected post-test information 2 weeks 

after the intervention.The data were entered into SPSS-

16 statistical software and the normality of information 

scores was determinedby descriptive statistics (tables, 

mean and standard deviation) and inferential statistics 

(paired t-test, independent t-test, chi-square and fisher’s 
exact test) at the significant level of 0.05.

Findings

The mean age of samples in the intervention 

group was 16.08 + 0.7 years and in the control group 

was 15.76 + 0.58 years, and independent t-test did not 

show a significant difference (P = 0.08) between the 
two groups in this area. Also, the birth rate of students 

in the family in the intervention group was 1.68 + 0.62 

years and in the control group was 1.78 + 1.66 years, and 

independent t-test did not showa significant difference 
between the two groups in this area (P = 0.66). The 
Fisher’s exact test did not show a significant difference 
between the intervention and control groups in terms of 

students’ educational level (P = 0.08), father’s education 
(P = 0.89), mother’s education (P = 0.14), mother’s job 
(P = 0.053), and father’s job (P = 0.14).

The score of sexual self-control in the intervention 

group was 219.6 + 24.4 before the intervention, which 

increased to 224.96 + 8.58 after the intervention. Paired 

t-test showed a significant difference (P <0.01) in the 
scores of sexual self-control in the intervention group 

before and after the intervention. In the control group, the 

score of sexual self-control was 215 + 61.01 before the 

intervention and 216.88 + 58.58 after the intervention. 

Paired t-test did not show a significant difference (P = 
0.14) between the scores of sexual self-control in the 

control group before and after the intervention. Also, 

independent t-test before the intervention did not show a 

significant difference (P = 0.14)between the intervention 
and control groups in terms of the scores of sexual self-

control. However, after the intervention independent 

t-test showed a significant difference between the 
intervention and control groups (P <0.01) in terms of 

the scores of sexual self-control. The ANCOVA test 

showed a significant difference between the two groups 
by eliminating the pre-test effect, so that possibly 62% 

of all changes in the post-test dad been done by the use 

of EPPM (Table 1). 

Table 1: The effect of EPPM on sexual self-control of female students in the high schools of Aliabad Kotoul 
in 2020 

Source of variance Sum of squares Degree of 
freedom Mean of squares F value Significant level Eta

Modified model 2703.24 2 1351.62 11.24 P<0.01 0.23

Post-test separator 10029.9 1 10018.9 83.14 P<0.01 0.62

Group 620.27 1 620.27 5.16 P=0.01 0.09

Error 5650.3 47 120.21

Sum 2447754 50

Total 8353.29 49
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Discussion 

The results showed that, theEPPMwas able to 

increasethe sexual self-control of female students. The 

results of this study are consistent with other studies in 

this field. 

Based on the results of this study, it can be argued 

that the EPPM increases awareness by increasing 

health beliefs and creating sensitivity towards high-

risk behaviors9. Sex education causesadolescents to 

think more deeply about sexual relations, and be more 

sensitive and aware of interpersonal relationships4.

According to the EPPM, if people believe that 

they are at a great risk of disease or health hazard, they 

will become more sensitive towards it16. In addition to 

increasing motivation, this model increases people’s 

perception of high-risk behaviors17. Studies have shown 

that, there is a significant difference between perceived 
sensitivity of people who perform high-risk behaviors 

and people who do not. This difference is more prominent 

in students who perform high-risk behaviors and are less 

aware of the risks involved15. Awareness and sensitivity 

can play an important role in controlling behaviors2. 

The purpose of sex education during adolescence is 

not only to provide information on the transmission of 

sexual diseases and sexual relation, but also to empower 

people to control their sexual instincts and manage their 

sexual behavior18. Therefore, health programs tailored 

to the sexual needs of adolescents have an important role 

in the care and protection of adolescents against high-

risk sexual behaviors. Thus, providing sex education 

for adolescents is among the educational necessities of 

education system in Iran14.

One of the limitations of this study was that, the 

study was solely conducted on girls. Therefore, it is 

suggested that in future studies, this theory should be 

applied on both sexes.

Conclusion

Considering the effectiveness of EPPM on sexual 

self-control of girls, it can be argued that the purpose of 

this training program is not only to help learners gain 

knowledge and awareness, but also to help them develop 

skills and change attitudes toward personal values. 

Therefore, teaching sexual issues in adolescence can be 

considered as an effective solution in most aspects of 

life. 
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Abstract

Background: Poisoning constitutes a major number of hospital admissions among different types of 
hospital admission cases in India. Several factors like development of science along with invention of strong 
insecticides and change in life style of human beings added with mental & social stress and easy availability 
of poisons are few factors responsible for increasing number of poisoning cases. The cause and the nature of 
poisoning cases which are admitting in different hospitals many times remain unknown to us. This problem 
can be solved by examining different autopsy findings of different poisoning cases & chemical analysis of 
different organs as early as possible. The main objective of the study is to study both the external and internal 
autopsy findings in case of death due to poisoning. Methods: 74 poisoning cases were studied over a period 
of one year who were first admitted in NRSMCH and subsequently died at the said Hospital. Brought death 
and nursing home/other Hospital admission cases/ cases referred from other Hospital are excluded from this 
study. The study is a prospective, cross sectional and descriptive study. Conclusion: Corrosive poisoning 
is the commonest type of poison followed by ophitoxaemia. Face was congested in most cases of death. No 
significant findings found in most of the victim’s oesophagus. Majority of internal organs were congested. 

Key words: Poisoning, insecticide, stress, Autopsy, corrosive, ophitoxaemia. 
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Introduction

Poisoning constitutes a major number of hospital 

admissions among different types of hospital admission 

cases in India. Several factors like development of 

science along with invention of strong insecticides and 

change in life style of human beings added with mental 

& social stress and easy availability of poisons are few 

factors responsible for increasing number of poisoning 

cases. The cause and the nature of poisoning cases 

which are admitting in different hospitals many times 

remain unknown to us. As a result of this, definite cause 
of death and nature of poison and also the mode of 

poisoning remains obscure in many cases. This problem 

can be solved by examining different autopsy findings 
of different poisoning cases & chemical analysis of 

different organs as early as possible. According to 

the World Bank’s 1993 World Development Report 
1 have repositioned mental health in the centre of 

international public health. The WHO’s 1995 World 

Health Report acknowledged that it had previously 

been afforded a low priority and called for greater 

attention to mental health.2 This report coincided with 

the publication of a book reviewing the problems and 

priorities in mental health in low‐income countries.3 

Together, these publications have generated a wave of 

interest in suicide in the tropics. 4 

Objectives of the Study

1. To know the nature (type) of poisons.

2. To study different types of autopsy findings 
(both external and internal) in different poisoning cases. 

DOI Number: 10.37506/ijfmt.v15i3.15353
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Materials & Methods 

1. STUDY AREA- NRS Hospital Morgue under 

Department of Forensic Medicine & Toxicology, NRS 

Medical College, Kolkata. 

2. STUDY POPULATION - Autopsy cases of 

poisoning sent to NRSMCH Morgue who were admitted 

in NRS Medical College Hospital, Kolkata. 

3. STUDY PERIOD– 1st May 2019 to 30st April 

2020 (one year) 

4. SAMPLE SIZE & SAMPLE DESIGN – All 

Poisoning cases came to Hospital morgue for autopsy 

during the above mentioned duration who were admitted 

in NRS Medical College & Hospital. 

5. STUDY DESIGN -This study is a descriptive, 

cross sectional study. 

6. PARAMETERS STUDED –

A) Detailed history of autopsy cases from relevant 

documents (like inquest report, bed head ticket etc) 

provided during autopsies

B) Detailed history regarding the nature of poisons

C) Detailed post mortem findings of different 
organs & their changes (both external and internal).

7. STUDY TOOLS- Standard Autopsy Instruments 

used during Autopsy.

8. ANALYSIS OF DATA- Data collected during 

this study were analyzed statistically and represented in 

tabular form.

9. EXCLUSION and INCLUSION CRITERIA-

Exclusion Criteria: Brought death and nursing 

home/other Hospital admission cases/ cases referred 

from other Hospital are excluded from this study. 

Inclusion Criteria:Whereas all poisoning cases 

admitted first and died at NRS Medical College and 
hospital for the above mentioned time duration are 

included in this study.

Results & Discussion

A total of 3854 autopsy cases were performed at 

NRSMCH Morgue, under the Department of FMT, 

NRS Medical College, Kolkata during the period from 

1ST May 2019 to 30th April 2020 (one year) out of which 

74 were poisoning cases (Who were first admitted and 
subsequently died at NRS Medical College, Kolkata).

In this study we got maximum no of cases with 

history of ingestion of corrosive acids (29.7%) which 

is equal to no of cases of snake bite (29.7%), followed 

by agricultural poisoning (13.5%), Hydro carbon / 

Petroleum product (9.5%), corrosive alkali ingestion 

(6.8%), metallic irritants (5.4%) and CNS depressant 

poison (5.4%) 

EXTERNAL AUTOPSY FINDINGS;

EYE:- it is observed that in maximum no of 

cases there is no significant findings with 67 cases 
(90.5%) followed by congestion with 4 cases (5.4%), 

subconjunctival haemorrhage with 3 cases (4.1%).

MOUTH AND NOSTRILS:- it is observed that in 

maximum no of cases mucosal corrosion is seen with 25 

cases (33.8%), followed by no significant findings with 
24 cases (32.4%), specific smell with 14 cases (18.9%), 
staining and other findings with 4 cases (5.4%), and 
lastly froth with 3 cases (4.1%).

FACE: face of the victims were congested with 

57 cases comprising of 77%, followed by insignificant 
findings with 12 cases (16.2%), others findings with 5 
cases (6.8%).

Internal Autopsy Findings

LARYNX AND TRACHEA:- From the above 

table it is observed that in maximum number of cases 

no significant findings found with 40 cases comprising 
of 54.1%, followed by corrosion with 15 cases (20.3%), 

specific smell and congestion with 7 cases (9.5%), froth 
with 3 cases(4.1%) and lastly other findings with 2 cases 
(2.7%).

OESOPHAGUS:- From the above table it is 

observed that in maximum no of cases no significant 
findings found with 49 cases (66.2%), corrosion with 24 



502    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

cases (32.4%), and perforation with 1 case (1.4%).

Table 1: Distribution of study population according to the internal autopsy findings in stomach 

STOMACH

FEATURE FREQUENCY PERCENT

Not Significant 2 2.7

Haemorrhage 4 5.4

Mucous Membrane Congestion 13 17.6

Corrosion 17 23.0

Perforation 9 12.2

Specific Smell 10 13.5

Petechial Spots 15 20.3

Chocolate colour Fluid 4 5.4

Total 74 100.0

STOMACH:- From the above table it is observed that in maximum victim corrosion is seen with 17 cases 

comprising of 23%, followed by Petechial spots with15 cases (20.3%), mucous membrane congestion with 13 cases 

(17.6%), specific smell with 10 cases (13.5%), perforation with 9 cases (12.2%), haemorrhage and chocolate colour 
fluid with 4 cases (5.4%), lastly no significant findings with 2 cases (2.7%). 

Table 2: Distribution of study population according to the internal autopsy findings in Liver

LIVER

FEATURE FREQUENCY PERCENT

Not Significant 4 5.4

Petechial spots 12 16.2

Acute Failure 2 2.7

Congestion 54 73.0

Others 2 2.7

Total 74 100.0

LIVER:- From the above table it is observed that in maximum victim’s liver are found congested with 54 cases 

comprising of 73%, followed by Petechial spots with 12 cases (16.2%), no significant findings with 4 cases (5.4%), 
acute hepatic failure and other findings with 2 cases (2.7%).
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Table 3: Distribution of study population according to the internal autopsy findings in Heart

HEART

FEATURE FREQUENCY PERCENT

Not Significant 41 55.4

Petechial spots 22 29.7

Congesion 9 12.2

Atheroma present 2 2.7

Total 74 100.0

HEART:- From the above table it is observed that in maximum number of victims there are no significant 
findings in heart with 41 cases comprising of 55.4%, followed by Petechial spots with 22 cases (29.7%), Congesion 
with 9 cases (12.2%) and lastly Atheroma with 2 cases (2.7%).

Table 4: Distribution of study population according to the internal autopsy findings in Lungs

LUNGS

FEATURE FREQUENCY PERCENT

Congestion 52 70.3

Petechial Spots 22 29.7

Total 74 100.0

LUNGS:- From the above table it is observed that in maximum cases lungs are congested with 52 cases 

comprising of 70.3%, followed by Petechial spots with 22 cases comprising of 29.7%. 

Table 5: Distribution of study population according to the internal autopsy findings in Kidneys

KIDNEYS

FEATURE FREQUENCY PERCENT

Congestion 53 71.6

Petechial spots 21 28.4

Total 74 100

KIDNEYS:- From the above table it is observed 

that in maximum cases kidneys are congested with 53 

cases comprising of (71.6%) and Petechial spots are 

found in 21 cases (28.4%).

BRAIN:- In this study we got most victim’s brain 

are congested with 56 cases(75.7%) followed by no 

significant findings with 10 cases (13.5%), Petechial 
spots with 6 cases (8.1%) and other findings with 2 cases 
(2.7%).
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UTERUS:- From the above table it is observed that in maximum number of victims no signifi cant fi ndings are 
found with 39 cases comprising of 52.7%, foetus is absent in 33 cases(44.6%) and present in 2 cases (2.7%)

COLOR PLATES 

 

Picture 1: Acute Hepatic Failure in Paraquat Poisoning 

 

Picture 2: Petechial hemorrhagic spots in heart in vasculotoxic snake bite 
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Picture 3: Congestion of gastric mucosa with Submucosal hemorrhages 

Conclusion

Poisoning constitute 74 cases of total autopsy 

cases (3854) performed in NRSMCH Morgue, during 

the period from 1ST May 2019 to 30th April 2020(one 

year).Face of the most victims was congested (77%).

No signifi cant fi ndings found in most of the victim’s eye 
(90.5%).Most of the victims had oral mucosal corrosion 

(33.8%).In most of the victims larynx and trachea had 

no signifi cant fi ndings (54.1%).No signifi cant fi ndings 
found in most of the victim’s oesophagus (66.2%).Most 

of the victim’s stomach is corroded (23%).Liver of the 

most victims was congested (73%).In most of the victims 

no signifi cant fi ndings found in heart (55.4%).Most of 
the victims lungs are congested (70.3%).Kidneys of the 

most victims were congested (71.6%). No signifi cant 
fi ndings found in most of the victim’s uterus (52.7%).
Most of the victim’s brain was congested (75.7%).In 

all cases cause of death determined after post mortem 

examination as poisoning (100%).

· Source of Funding: Self

· Confl ict of Interest: Nil

· Ethical Clearance: taken from Institutional 

Ethics Committee of NRSMCH. 
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Abstract

First help is the best help so first aid is the provision of initial care for an illness or injury. A Descriptive study 
was conducted to assess the level of knowledge regarding the first aid management among undergraduate 
nursing students at Dinsha Patel College of nursing of nadiad city. Sample size for the present study was 
consisting of 106 Nursing Students. The instrument used for data collection is structured knowledge 
questionnaire. The data analysis was done by using descriptive and inferential statistics. The result of the 
present study was that The findings of study reveals that the Majority of the Undergraduate Nursing Students 
were having Average Knowledge (62%), 39 % were having Good Knowledge & 5% were having Poor 
Knowledge. The study concluded overall, students’ level of first-aid knowledge was moderate. So it is 
necessary to improve wide-spreading of first aid and basic life support training programs to college area. 
Constant and practical of training first aid program for the nurses must take an effective role.

Key words: Knowledge, First aid, Undergraduate, Emergency 

Introduction

A first aider should be able to evaluate and take 
control of the situation and make the effort to keep the 

injured or sick individual alive in the most ideal condition 

until medical emergency services arrive. First aid could 

reduce the demand on hospitals with the avoidance of 

hospital visits. The most potentially life-threatening 

injuries may show no apparent signs of bleeding; but by 

using a structured and organized approach to evaluation, 

these types of injuries can be identified, and lifelong 
complications avoided.

Injuries, accidents and urgent conditions occurring 

in the College environment need immediate and 

appropriate life-saving care before the affected person 

receives treatment by a medical expert Around 150,000 

individuals die yearly in circumstances where medical 

aid could have kept them alive. Studies have shown that 

35% of deaths occur the first 5 min after an accident, 
and 54% after the first 30 min, and that present at the 

accident’s site before the arrival of paramedics in more 

than half of the emergency cases were witnesses.

Objectives:

1) To assess the knowledge of undergraduate 

Nursing students regarding the First Aid Management. 

2) To find out the association between knowledge 
scores of undergraduate Nursing students regarding First 

Aid Management with socio demographic variables 

Assumption:

There will be significant association between 
socio demographic variables & knowledge scores of 

undergraduate Nursing students. 

Research Methodology

RESEARCH APPROACH:- A quantitative 

research approach issued for this present study.

DOI Number: 10.37506/ijfmt.v15i3.15354
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RESEARCH DESIGN:- Descriptive research 

design 

SETTING OF THE STUDY:- Dinsha Patel 

College of nursing.

POPULATION OF THE STUDY:- Students of 

Dinsha Patel college of nursing from the fi rst year B.Sc.
Nursing & GNM.

SAMPLE & SAMPLE SIZE:- 106 Nursing 

Students who are studying at Dinsha Patel College of 

nursing of Nadiad city.

SAMPLING TECHNIQUE:- Simple random 

sampling technique (lottery method) 

DESCRIPTION OF THE TOOL:- The tool is 

divided into 2 sections: Section 1-Socio demographic 
data, It consists of following points, which includes: 

age, Gender, Class, Educational Qualifi cation of Parents, 
area of the residence, History of Previous injury. Section 
2-Structured Knowledge Questionnaire regarding 
First aid Management It consists of It consists of 

Structure knowledge questionnaire regarding First Aid 

Management 

Result

Frequency and percentage wise distribution of all Demographic variables of Undergraduate Students

Findings about the association between selected 

demographics variables and Knowledge score of 

Undergraduate Students: out of 106 samples, 62 % 

were have average Knowledge, 39 % were have Good 

Knowledge, and 5% were have Poor Knowledge,. The 

fi ndings of table reveals that the variables Gender, 
Place of Residence and Education level of Parents are 

not Signifi cant knowledge scores of undergraduate 

Nursing students regarding First Aid Management.

(p value > 0.05).The fi ndings of table reveals that the 
variable Age, Class and History of any Previous injuries 

are Signifi cant with knowledge scores of undergraduate 
Nursing students regarding First Aid Management.(p 

value<0.05).

Frequency and percentage distribution of samples of 

level of knowledge
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Conclusion

Knowledge on First Aid Management in 

Undergraduate Nursing Students at Nadiad city were 

main study was perform. The fi ndings indicated that 
descriptive strategy was effective in order to assess 

the Knowledge Score on First Aid Management in 

Undergraduate Nursing Students.

Ethical Clearance- Taken from Institutional Ethical 

committee

Source of Funding- Self (Management of Institute)

Confl ict of Interest - Nil 
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Abstract

Oral submucous fibrosis (OSMF) is a potentially malignant disorder causing significant mortality and 
morbidity. It is a chronic insidious disease, which progressively causes reduced mouth opening, stiffness 
of oral mucosa and inability to eat. Treatment of this condition is difficult as various modalities have been 
used, but with its own limitations and inefficiency. Reversing the fibrosis and improving the mouth opening 
remains the most challenging part of the management. In recent years, various studies have been conducted 
on usage of alternative modalities for the management of OSMF. These include several herbal products like 
aloevera, turmeric, spirulina, Oxitard, Tulsi, nigella sativa, turmeric with black pepper and many others. 
The objective of this article is to review various herbal agents that has been used in the treatment of OSMF. 
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Introduction

Oral submucous fibrosis (OSMF) is a potentially 
malignant disorder caused due to adverse habit of 

betel or areca nut chewing, a habit that is prevalent 

in South Asian populations but has been recognized 

in Europe and North America these days.1 Initially 

patients presents with inflammation followed by hypo-
vascularity and fibrosis visible as blanching of the oral 
mucosa with a marble-like appearance. In advanced 

stages, restriction of mouth opening leading to difficulty 
in speech, mas tication, and swallowing. This leads to 

significant morbidity, later may progress into squamous 

cell carcinoma causing mortality.2

It is a progressive and irreversible disease; whose 

management seems to be a challenging entity. Numerous 

medical therapies, natural plant extracts and surgical 

approaches have been tried on OSMF, but there is no 

definitive and widely accepted treatment currently 
available. Therefore, there is a continuous search for 

effective treatment modality that can combat this chronic 

disease. The objective of this article is to review various 

herbal agents that have been used in the treatment of 

OSMF. 

Methods of Literature Search 

Scholarly search bibliographic databases (PubMed, 

PubMed Central, Medline Plus, Medknow) and other 

search engines like Google, Google scholar were 

explored with key words “OSMF”, “treatment” “herbal” 

and “alternative modality”’ “turmeric and OSMF”, 

“aloevera and OSMF” etc. Total of twenty-five articles 

DOI Number: 10.37506/ijfmt.v15i3.15354
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that were published in English language were obtained 

and reviewed . 

Results and Discussion

In recent years, various studies have been conducted 

on usage of alternative modalities for the management 

of OSMF including aloevera, turmeric, spirulina, 

Oxitard, Tulsi, nigella sativa, turmeric with black 

pepper, Madhupippalyadi Yoga, Kavala (gargling), 

with Ksheerabala Taila. These products are natural, 

and used by different cultures as treatment modality 

since ancient times for different diseases affecting the 

body. Polyphenols are the most commonly used natural 

product from herbs used for treatment modality because 

of its anti-oxidant effect.3 

Aloevera 

Gel of the leaves of plant Aloevera is a polysaccharide 

which promotes wound healing. It is known to have 

anti-inflammatory, immunomodulatory, and antioxidant 
properties. Sterols present in aloevera gel is a potent 

inhibitor of inflammation and found easily in India and 
is of low cost.4 

Alam S et al found significant improvement in 
most symptoms of OSMF compared with both the 

medicinal and surgical treatment modality in a double-

blind, placebo-controlled, parallel-group randomized 

controlled trial that was conducted on 60 subjects with 

OSMF.5 Similarly, Singh N et al found that Aloevera along 

with physiotherapy exercises reduces burning sensation 

and improves mouth opening, tongue protrusion and 

cheek flexibility in comparison with antioxidants. Hence 
along with habit restriction, aloevera can be considered 

as an effective, simple and safe mode of treatment in 

OSMF because of its soothing and analgesic effects.6 

Anuradha A et al used systemic (juice) and topical 

aloevera (gel) for 3 months on OSMF patients and 

assessed for mouth opening, cheek flexibility, and 
tongue protrusion at different intervals, and found 

that clinical response to aloevera was comparable to 

that of intralesional injections of hydrocortisone and 

hyaluronidase with antioxidant supplementation.7 

However, Patil S found Lycopene to be more efficacious 
and reliable treatment modality in OSMF in terms of 

improving mouth opening and tongue protrusion as 

compared to aloevera. 8 

Turmeric 

Turmeric (Curcuma longa) is a medicinal plant and 

has wide therapeutic actions such as anti-inflammatory, 
antioxidant and anticancer properties. Curcumin is 

the principal ingredient comprising 2-5% of turmeric 

and possess fibrinolytic action. Turmeric also inhibits 
lipid peroxidation by scavenging superoxide radicals, 

hydroxyl radicals and reduces collagen synthesis. 

Curcumin inhibits NF-kB activation, blocks the 

IK-mediated phosphorylation and degradation of IBa, 

thus offering anti-inflammatory action.9 

Various studies like that of by Agarwal N et al, 

Deepa DA et al. Yadav M et al., Balwant Rai et al, have 

been conducted to show the efficacy of curcumin in 
treating the OSMF patients. These studies have shown 

to that curcumin reduces burning sensation, improves 

mouth opening and tongue protrusion.9-12 Zhang SS 

et al., found that curcumin decreases the expression 

levels of type I and III collagen.13 Hazarey VK et al 

conducted a study to determine the efficacy of curcumin 
in the treatment of OSF on thirty clinically diagnosed 

OSF patients and divided into two groups, 15 patients 

in each group receiving Longvida (curcumin) lozenges 

and Tenovate ointment (clobetasol propionate (0.05%) 

respectively along with physiotherapy exercises. 

They concluded that curcumin is a promising agent 

in the management of OSMF, however combination 

strategies including the stoppage of causative ill habits, 

appropriate medicinal and physiotherapy management 

is more efficient than single therapeutic modality. 14 

Agarwal N et al studied treatment efficacy of turmeric in 
terms of burning sensation on and mouth opening, on 30 

subjects diagnosed with OSMF. Although there was no 

significant improvement in mouth opening, the change 
in burning sensation on VAS was significant.9

Spirulina 

Spirulina is a blue green microalgae and was 

used to test the clinical activity in reversing the oral 

precancerous lesions like leukoplakia. Spirulina, has a 

chemo preventive capacity, thus it has ability to reverse 

precancerous lesions. It also has high antioxidant 
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property and contains high amount of beta carotene, 

phenolic acid, tocopherols and superoxide dismutase.15 

Mulk BS conducted a study to assess the efficacy of 
spirulina and pentoxyfilline in the treatment of oral 
submucous fibrosis on forty patients and divided into 
two groups with 20 in each group. Group I received 

Pentoxyfilline and Group II Spirulina for period of 
3 months. Both Pentoxyfilline and Spirulina groups 
showed statistically significant results (p=0.000) in all 
the three parameters (mouth opening, burning sensation 

and tongue protrusion). Side effects were less common 

in Spirulina group in contrast to pentoxyfilline group. 
They concluded that spirulina proved to be superior 

than pentoxyfilline as no side effects were observed and 
it was superior in reducing burning sensation. 16 Patil 

S et al evaluated efficacy of spirulina and aloe vera in 
the management of OSMF on 42 subjects. Patients who 

were administered Spirulina showed significant clinical 
improvement in mouth opening and ulcers/erosions/

vesicles (p < 0.05). However, there was no significant 
improvement in burning sensation (p ¼ 0.06) and pain 

associated with the lesion (p ¼ 0.04) among both the 

groups. They concluded that spirulina appears to be 

more promising when compared to aloevera for the 

treatment of OSMF. 17 

Shetty P et al evaluated the efficacy of spirulina 
as an antioxidant adjuvant to corticosteroid injections 

in 40 OSMF patients of south Karnataka and North 

Kerala and found that Spirulina can bring about clinical 

improvements in OSF patients and can be used as an 

adjuvant therapy in the initial management of OSF 

patients. 18 

Oxitard 

Oxitard is a herbal antioxidant formulation 

containing extracts of various products like Mangifera 

indica, Withania somnifera, Daucus carota, Glycyrrhiza 

glabra, Vitis vinifera, powders of Emblica officinalis 
and Yashada bhasma; and oils of Triticum sativum. 

Mangifera indica.19 

Patil S et al compared the efficacy of oxitard and 
aloe vera in the management of OSMF on 120 subjects 

with OSMF and found that clinical improvements 

(mouth opening and tongue protrusion) and subjective 

symptoms improvement (pain and difficulty in 
swallowing) was significant in the oxitard group. 
They concluded that oxitard capsules can bring about 

significant clinical improvements than aloe vera gel in 
the treatment of OSMF. 20 Although, oxitard capsules 

bring about significant clinical improvements, it does 
not effect changes in the size of the lesion, thus Patil S 

et al recommended studies with larger sample size, with 

longer period of treatment and follow-up. 21 

Tulsi 

Tulsi (basil or Ocimum sanctum Linn) enhances 

immunity and metabolic functions and helps in reducing 

inflammation by inhibiting the inflammation-causing 
enzymes. Tulsi is also known to have antioxidant property 

and decreases stress level. A pentacyclic triterpene acid, 

known as ursolic acid derivative from Ocimum sanctum 

Linn suppresses NF-κB activation, degradation and 
phosphorylation of IκBα, IκB-kinase activation, p65 
phosphorylation, p65 nuclear translocation and NF-κB-
dependent reporter gene expression. 22 

Srivastava A et al conducted a study to investigate 

clinical efficacy of 1 gm tulsi and 1 gm turmeric mixed 
in glycerine base in forty-one patients with OSMF. 

There was an early, sustained and significant fall in 
burning sensation due to synergistic effects of these two 

medications, and statistically significant improvement in 
mouth opening. Thus, they concluded that, along with 

the life style modification, tulsi and turmeric provided 
safe, low cost and efficacious treatment modality in all 
grades of OSMF in all age groups with no limitation to 

its use. 23 

Nigella sativa  

Nigella sativa (Family Ranunculaceae) is a 

medicinal plant used in various traditional systems 

of medicine like Unani, Ayurveda and Siddha. It is 

commonly known as black seed and is native to Southern 

Europe, North Africa and Southwest Asia. Extensive 

studies have shown that nigella sativa processes a 

wide spectrum of its pharmacological actions which 

may include antioxidant properties, anti-inflammatory, 
anticarcinogenic property, immunomodulatory and 

antifibrinolytic properties. Most of these therapeutic 
actions of nigella sativa has been attributed to presence 
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of bioactive component thymoquinone. 24 Pipalia PR 

et al investigated effectiveness of turmeric with black 

pepper and nigella sativa on 40 OSMF patients and 

estimated superoxide dismutase levels before and after 

the treatment which revealed improved mouth opening, 

reduction in burning sensation, and SOD levels. 25 

Conclusion 

Although herbal products showed some promising 

results, the studies conducted using them are very few to 

conclude weather they have a major beneficiary effects 
in the treatment of OSMF. In comparative trials, these 

products found to have same efficacy or slightly lower or 
higher efficacy as compared to conventional modalities. 
Furthermore, most of the studies that were reviewed 

in this article, recommended further studies with large 

sample size using these agents as treatment modality 

for OSMF. However, these modalities may be used as 

adjuvant treatment modalities to enhance the therapeutic 

effects of other treatment strategies. 

Ethical Clearance- Taken from Vydehi Institute of 

Dental Sciences and Research Center, Bangalore

Source of Funding- Self.

Conflict of Interest - Nil 

References

1. Verma B, Ali FM, Patil K. oral submucous fibrosis. 
An update. Clinical, Cosmetic and Investigational 
Dermatology 2015:8 193–204.

2. Haider SM, Merchant AT, Fikree FF, Rahbar MH. 
Clinical and func tional staging of oral submucous 
fibrosis. Br J Oral Maxillofac Surg. 2000;38(1):12–
15.

3. Alok A, Singh ID, Singh S, Kishore K, Chandra 
P. Curcumin – Pharmacological Actions And its 
Role in Oral Submucous Fibrosis: A Review J Clin 
Diagn Res 2015;9(10): ZE01-ZE03

4. Sudarshan R, Annigeri RG, Sree Vijayabala G. 
Aloe vera in the treatment for oral submucous 
fibrosis- a preliminary study. J Oral Pathol Med. 
2012;41:755-61.

5. Alam S, Ali I, Giri KY, Gokkulakrishnan S, Natu 
SS, Faisal M, Agarwal A, Sharma H. Efficacy 
of aloe vera gel as an adjuvant treatment of oral 

submucous fibrosis. Oral Surg Oral Med Oral 
Pathol Oral Radiol; 2013116:717-24.

6. Singh N, Hebbale M, Mhapuskar A, Ul Nisa 
S, Thopte S, Singh S. Effectiveness of Aloe Vera 
and Antioxidant along with Physiotherapy in 
the Management of OralSubmucous Fibrosis. J 
Contemp Dent Pract. 2016 Jan 1;17(1):78-84. 

7. Anuradha A, Patil B, Asha VR. Evaluation of 
efficacy of aloe vera in the treatment of oral 
submucous fibrosis – a clinical study J Oral Pathol 
Med (2017) 46: 50 –55.

8. Patil S, Sghaireen MG, Maheshwari S, Kunsi 
SR, Sahu R. Comparative study of the efficacy 
of lycopene and aloe vera in the treatment of 
oral submucous fibrosis. Int J Health Allied 
Sci2015;4:13-7.

9. Agarwal N, Singh D, Sinha A, Srivastava S, Prasad 
RK, Singh G. Evaluation of efficacy of turmeric in 
management of oral submucous fibrosis. J Indian 
Acad Oral Med Radiol 2014;26:260-3.

10. Deepa DA, Balan A, Sreelatha KT. Comparative 
study of the Efficacy of curcumin and turmeric 
oil as chemopreventive agents in oral submucous 
fibrosis: a clinical and histopathological evaluation. 
J Indian Acad Oral Med Radiol. 2010;22(2):8892. 

11. Yadav M, et al. Comparison of curcumin with 
intralesional steroid injections in oral submucous 
fibrosis -a randomized, open-label interventional 
study. J Oral Biol Craniofac Res. 2014;4(3):169-
73. 

12. Rai B, Kaur J, Jacobs R, Singh J. Possible action 
mechanism for curcumin in pre- cancerous lesions 
based on serum and salivary markers of oxidative 
stress. J Oral Sci. 2010;52(2):251-56.

13. Zhang SS, et al. Antifibrotic Effect of Curcumin 
in TGF-[25] β1-Induced Myofibroblasts from 
Human Oral Mucosa. Asian Pacific J Cancer Prev. 
2012;13(1):289-94.

14. Hazarey VK, Sakrikar AR, Ganvir SM. Efficacy 
of curcumin in the treatment for oral submucous 
fibrosis - A randomized clinical trial. J Oral 
Maxillofac Pathol 2015;19:145-52.

15. Babu M, Rengaswamy S, Padmanabhan P, 
Varghese C. Evaluation of chemoprevention of 
oral cancer with Spirulina fusiformis. Nutr Cancer. 
1995;24:197e202.

16. Mulk BS, Deshpande PS, Velpula N, Chappidi 
V, Chintamaneni RL, Goyal S. Spirulina and 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      513

Pentoxyfilline – A Novel Approach for Treatment 
of Oral Submucous Fibrosis. Journal of Clinical 
and Diagnostic Research. 2013 Dec, Vol-7(12): 
3048-30503050 3050 

17.  Patil S, Al-Zarea BK, Maheshwari S, Sahu R. 
Comparative evaluation of natural antioxidants 
spirulina and aloe vera for the treatment of oral 
submucous fibrosis. Journal of oral biology and 
craniofacial research 5 (2015)11e15.

18. Shetty P, Shenai P, Chatra L, Rao PK. Efficacy of 
spirulina as an antioxidant adjuvant to corticosteroid 
injection in management of oral submucous fibrosis. 
Indian J Dent Res. 2013;24:347e350.

19. Singh BP, Mittal N, Sharma V, Palani. Evaluation 
of role of oxitard capsules in the treatment of oral 
submucous fibrosis. The Antiseptic. 2009;106: 
103-7.

20. Patil S, Halgatti V, Maheshwari S, Santosh BS. 
Comparative study of the efficacy of herbal 
antioxdants oxitard and aloe vera in the treatment 
of oral submucous fibrosis. J Clin Exp Dent. 
2014;6(3):e265-70.

21. Patil S, Santosh BS, Maheshwari S, Deoghare A, 
Chhugani S, Rajesh PR. Efficacy of oxitard capsules 
in the treatment of oral submucous fibrosis. J Can 
Res Ther 2015;11:291-4

22. Kelm MA, Nair MG, Strasburg GM, DeWitt 
DL. Antioxidant and cyclo-oxygenase inhibitory 
phenolic compounds from Ocimum sanctum Linn. 
Phytomedicine 2000;7:7-13

23. Srivastava A, Agarwal R, Chaturvedi TP, Chandra 
A, Singh OP. Clinical evaluation of the role of tulsi 
and turmeric in the management of oral submucous 
fibrosis: A pilot, prospective observational study. J 
Ayurveda Integr Med 2015;6:45-9. 

24. Ahmad A, Husain A, Mujeeb M, Khan SA, Najmi 
AK, Siddique NA, Zoheir A et al. A review on 
therapeutic potential of Nigella sativa: A miracle 
herb. Asian Pac J Trop Biomed 2013; 3(5): 337-52.

25. Pipalia PR, Annigeri RG, Mehta 
R.Clinicobiochemical evaluation of turmeric with 
black pepper and nigella sativa in management 
of oral submucous fibrosis-a double-
blind, randomized preliminary study. 
Oral Surg Oral Med Oral Pathol Oral Radiol. 2016 
Dec;122(6):705-712. 



514    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

A Study to Assess the Effectiveness of Structured Teaching 
Program on Knowledge and Practice Regarding Adult Cardio 
Pulmonary Resuscitation among Road Traffic Police in Nadiad 

City

Sapan S.Macwan1, Virendra Jain2

1M.Sc. Nursing Student, Dinsha Patel College of Nursing, Nadiad, 2Principal & HOD of Medical Surgical Nursing 
Dept., Dinsha Patel College of Nursing, Nadiad

Abstract

Background: The initial few minutes following an emergency are very crucial care provided during this 
period has direct bearing on the final outcome in an emergency. Cardiopulmonary resuscitation (CPR) is an 
emergency clinical procedure for the victim of cardiac arrest or, in a few instances, Respiratory arrest.

Aim: This study was conducted to assess the effectiveness of structured teaching program on knowledge 
and practice regarding adult cardio pulmonary resuscitation among Road traffic police in Nadiad city, India

Material and Method: A quasi experimental research study design was used to conduct this study at Nadiad, 
India from January, 2020 to July, 2020, with pre experimental – one group pre-test and post test design. 
The knowledge Structure questionnaire and practice checklist was developed to assess the knowledge and 
practice of adult cardio pulmonary resuscitation among 60 road traffic police.

Results: This study revealed that the pre-test knowledge range was 19, mean 14.05, standard deviation was 
4.18, mean percentage was 56.2 % while the post test knowledge range was 14-29, mean 21.11, standard 
deviation was 3.07, and mean percentage was 72.7 %. The outcome of paired t-test knowledge score and 
statistical significance based on Paired t-test as follows: The maximum score was 26, mean was 9.73, standard 
deviation was 3.85, mean percentage was 37.4% and paired t-test value was 19.56 that hence there exists a 
significance effectiveness on level of knowledge before and after administration of adult cardiopulmonary 
resuscitation among Road traffic police.

Keywords: Adult CPR (Cardio Pulmonary Resuscitation), Road Traffic Police, Manikin, Knowledge and 
Practice

Introduction

The initial few minutes following an emergency are 

very crucial, in which it is called the golden hour. As it 

is truly Golden Hour because of the care provided during 

this period has direct bearing on the final outcome in an 
emergency. Cardiopulmonary resuscitation (CPR) is an 

emergency clinical procedure for the victim of cardiac 

arrest or, in a few instances, respiratory arrest.1 WHO 

census information mortality because of cardiac reasons 

has overtaken mortality due to all cancers put together. 

Dr Balbir Singh, one of the leading intervention 

cardiologists in India, has exhorted the Indian population 

to watch out for the risks of Sudden Cardiac Arrests that 

may lead to death of an character within a few minutes.2

CPR increases the opportunity of surviving 

surprising cardiac arrest. But it’s no longer just skilled 

experts who can take part to perform CPR. There are 

basic, steps which may save the life and any lay person 
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can take.3

Indian Medical Association (IMA) past president K. 

K. Aggarwal said: ““Learning CPR quantities to actual 

voluntary activity. All medical staff and youngsters 

people ought to be taught on this method as medical 

doctors might not be able to attain the victim within 

the first 10 minutes always.” Doctors said it have to be 
made the duty and obligation of each bystanders to save 

lives.4 Cardiovascular disease (CVDs) is disorders of 

the cardiac and arteries, veins and addition of coronary 

heart disease cerebrovascular disorders, rheumatic 

heart disease and different situations.5 The Most sudden 

cardiac deaths are caused by abnormal heart rhythms 

called arrhythmias. The most common life-threatening 

arrhythmia is ventricular fibrillation, which is an erratic, 
disorganized firing of impulses from the ventricles (the 
heart’s lower chambers). When this occurs, the heart 

is unable to pump blood and death will occur within 

minutes, if left untreated.6

The American Heart Association calculated that 

three, 30,000 Americans die every year from coronary 

heart sicknesses. Among these, about 2,50,000 deaths 

occur inside the out-of-health facility setting due to the 

fact their coronary heart stops beating and urges CPR 

training on a big scale.7 Hence study was conducted to 

assess the effectiveness of structured teaching program 

on knowledge and practice regarding adult cardio 

pulmonary resuscitation among road traffic police in 
Nadiad city, India. 

Methodology

The present study used a quantitative approach 

with quasi experimental – one group pretest post test 

design conducted on 60 Road Traffic Policemen at 
Seminar Hall of Dinsha Patel College of Nursing which 

is located in Nadiad, Gujarat, from January, 2020 to 

July, 2020. Necessary permission was obtained from 

ethical committee (DPCN/1ST IEC/2018-19/03), 

president of the Nadiad traffic police education trust. 
Informed consent from the Road Traffic police who 
were agreeable to participate in the current study was 

obtained. For the selection of the sample size stratified 
random sampling technique was used and for calculation 

the SPSS Software has been used. All subjects had the 

right to withdraw from the study at any time without any 

reasoning. To assess the knowledge domain following 

tools were used i.e., demographic data sheet, structured 

questionnaire, structure teaching program and practice 

checklist. (A) Study tool of demographic variable was 

used to assess age, gender, family from health care, 

source of information, religion, education, monthly 

income and if they have previously attended training 

of CPR. The second section of tool was (B) Structure 

questionnaire developed by researcher to assess about 

the knowledge the practice and comprised of checklist 

and structure teaching programme schedule was used 

in this study. After obtaining the permission from the 

concerned authorities the investigator introduced it to 

the study subjects and explains the purpose of study. 

The data collected by using reliable validated tool. 

The objectives for the pilot study were the validate 

consistency of the data collection instrument, adequacy 

of the content, feasibility, of the study and time duration 

required for responding the data collection instrument. 

The researcher clarified the aim of the study to all Road 
Traffic police in the study sample. The investigator 
administered pretest on a 1st day than administered 

Structure Teaching Programme on the same day and 

two consecutive days. On 7th day post-test was done by 

researcher along with the practice assessment. 

Results

The knowledge and practice of CPR among road 

traffic police were assessed by conducting pre test 
and post-test in n=60 before and after application of 
structured teaching program. 
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Table 1: Demographic characteristics of research sample 

SN Variables Categories (F) %

1 Age

a) 20 -29 25 41.7

b) 30 - 39 35 58.3

c) 40 - 49 - 0

d) 50 - 60 - 0

2 Gender
Male 60 100

Female - 0

3 Religion

Hindu 45 75

Christian - 0

Muslim 15 25

Other 00 0

4
Family health care

a) Father 07 11.6

b) Mother 21 35

c) Brother 6 10

d) Sister 9 15

e) Nobody 17 25

5 Sources of Information

a) Mass media 18 30

b) Teachers 01 1.7

c) Relatives 35 58.3

d) Others 6 10

6 Education status

a) Secondary - 0

b)Higher Secondary 54 90

c) Degree 6 10

7 Monthly Income

a. Below-10000 56 99.3

b) 10001-15000 04 6.7

c) 15001-20001           - 0

d) above 20001 - 0

Previously attended 
training

a) Yes - 0

b) No 60 100
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Table 2: Knowledge Pre-test Score 

Variable
Max
score 

Knowledge Pre-test score

Range Mean SD Mean %

Level of knowledge 30
6-29 14.05 4.18 56.2

Table 3: Knowledge Post-test Score

Variable
Max
score 

Knowledge Pre-test score

Range Mean SD Mean %

Level of knowledge 
30

15 21.11 3.07 84.44

Table 4: statistical analysis value of 

Paired-t test knowledge score. 

Knowledge Max. Score

Enhancement Paired 
t-test 

( p<0.05 )Mean SD

 Overall 30 7.066 5.81 9.41

 

In reference to the association of knowledge 

regarding CPR among Road traffic police with 
demographic variables there was not significant 
association of knowledge score with their variables like 

age, family background, source of information, religion, 

and income, etc.. But, the association of practice 

regarding CPR on road traffic accident among Road 
traffic police with demographic variables there was 
significant association of practice score with income per 
month and source of information for chi square value 

of source of information and income was 0.02122 and 

0.0226 respectively that suggests chi square value with 

these two variables were not independent but interlinked 

and has significant association between variables. 

Discussion

The current study sought to characterize traffic 
police knowledge and attitudes towards cardiac arrest, 

as well as their perceived willingness to perform CPR 

in situations. Prior to this work, in-depth research 

investigating this topic in a Indian context had not been 

undertaken, but was thought to be important in light of 

persistently low rates of CPR performers and survival 

from road traffic cardiac attack events. Moreover in 
2016 Haryana, the pre-experimental study the final 
outcome of the study illustrates that in which mean 

post test scores were notable higher than mean pre test 

scores8. And also similar to that a quasi experimental 

study conducted by Priyanka Chaudhary in 2018, with 

the samples from schools of Guru Hargobind College, 

where in result, teaching programme had a wonderful 

influence on of nursing college student’s knowledge 
regarding basic life support9. 
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Conclusion

The present study was to design to assess the 

effectiveness of Structured Teaching Program on 

knowledge and Practice regarding Adult Cardio 

Pulmonary Resuscitation among Road Traffic Police 
in Nadiad city. To conclude, the result revels that the 

structured teaching programme on cardio pulmonary 

resuscitation was effective in improving knowledge and 

practice regarding adult cardio pulmonary resuscitation 

among road traffic police.

Recommendations

Based on the findings uncovered in this study and 
the above deliberation, proposing recommendations: 

1) The development of a standardized educational 

plan that is tailored to consider the specific findings from 
my research. This comprises key domains: recognition 

of cardiac arrest, focusing on the basics with chest-

compression-only CPR, re-conceptualizing the public 

perspective in CPR guidelines. 

2) The development of a more effective strategy for 

translating knowledge regarding cardiac arrest
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Abstract

Background: Following the amendment in Sec 375 IPC as per Criminal Law Amendment Act 2013, potency 
is not at all essential to commit rape and so even an impotent man can rape a woman. Even after the change in 
definition of rape and laws related to it in 2013, still the same age old question of potency is repeating in every 
requisition seeking medical examination of alleged accused of sexual offence. Investigating police officers 
ask for potency test of the alleged accused persons irrespective of the type of sex offence committed by the 
persons. MoreoverMedical examination report of the alleged accused is often labelled as the ‘‘POTENCY 
TEST REPORT” in the Court of Law disregarding all other findings. Method: Diagnosis of impotence is 
a multi-disciplinary approach. The aim of the study is to discuss the rationale of potency test in relation to 
sexual assault cases in light of CLAA (2013) and current practice followed in many Institutions.76 Alleged 
accused of various sexual offence cases are studied here concerning the history of sexual offence, self 
claim of potency and duration between alleged incident and medicolegal examination. Conclusion: There is 
absolutely no necessity of potency test if there is no history of peno-vaginal intercourse and if the accused 
is not claiming himself to be impotent. Integrated approach between doctors and law enforcing agencies is 
essential to channelize the investigation in a more scientific way. 

Key words: Criminal Law Amendment Act, potency, rape, multi-disciplinary approach, fundamental rights

Introduction

Medical examination of alleged accused person of 

sexual offences is compulsory as per Indian legal system 

and it is guided by Sec 53 (1) CrPC which states(1) 

‘When a person is arrested on a charge of committing 

an offence of such a nature and alleged to have been 

committed under such circumstances that there are 

reasonable grounds for believing that an examination of 

his person will afford evidence as to the commission of 

an offence, it shall be lawful for a registered medical 

practitioner, acting at the request of a police officer not 
below the rank of sub- inspector, and for any person 

acting in good faith in his aid and under his direction, 

to make such an examination of the person arrested as is 

reasonably necessary in order to ascertain the facts which 

may afford such evidence, and to use such force as is 

reasonably for that purpose. Though it is not specific for 
sexual offence cases and also never suggesting anything 

related to potency of an accused person. While dealing 

with a case of alleged rape, the definition which existed 
in Sec 375 IPC, before the amendment of this section on 

Rape in India, it used to define Rape as(2)- an unlawful 

sexual intercourse by a man with a woman. So it is to 

be observed that it clearly mentioned the term ‘sexual 

intercourse by the man’ which can be assumed that a 

man has to be potent to perform sexual intercourse or 

in other word an impotent man cannot perform sexual 

intercourse. Now the important question is what we 

mean by impotence. Impotence is defined in many ways 
like one view defined impotence as (4,6,7)‘consistent 

inability to sustain an erection sufficient for sexual 
intercourse or the inability to achieve ejaculation, or 

both. Impotence can vary. It can involve a total inability 

to achieve an erection or ejaculation, an inconsistent 

ability to do so, or a tendency to sustain only very 

brief erections’. Another view defines impotence as 
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‘an abnormal physical or psychological state of a 

male characterized by inability to engage in sexual 

intercourse because of failure to have or maintain 

an erection’. Simply impotence means inability 

to perform sexual intercourse(4). So if a person 

cannot perform sexual intercourse, it is very easy 

to say he cannot rape as per the previous definition 

under Sec 375 IPC. Following many fallacies and 

limitations the Definition of Rape was amended 

in 2013 in form of Criminal Law Amendment Act 

2013 which defines rape as: A man is said to commit 

“rape” if he—(3) (5)

1. penetrates his penis, to any extent, into the 

vagina, mouth, urethra or anus of a woman or makes her 

to do so with him or any other person; or

2. inserts, to any extent, any object or a part of the 

body, not being the penis, into the vagina, the urethra or 

anus of a woman or makes her to do so with him or any 

other person; or

3. manipulates any part of the body of a woman so 

as to cause penetration into the vagina, urethra, anus or 

any part of body of such woman or makes her to do so 

with him or any other person; or

4. applies his mouth to the vagina, anus, urethra 

of a woman or makes her to do so with him or any other 

person, 

So it is very clear now that following the amendment 

in the above definition, potency is not at all essential to 
commit the offence of rape and so even an impotent man 

can rape a woman because if a impotent man tries to 

pass the glans of a flaccid penis through the vulva of a 
woman it is rape as per the amended definition under 
sec 375 IPC. So following the changed definition of rape 
after Criminal Law (Amendment) Act, 2013, “potency 

test” loses its merit in rape cases because the changed 

law does not require peno-vaginal intercourse to call it 

as rape anymore. (3)

Accused persons of alleged sexual offences is 

brought by the police for medical examination with 

queries including the question seeking opinion regarding 

potency of the subject which is a never changing 

phenomenon and the scenario remains same before 

and after the amendment of sec 375 IPC. Even after the 

change in definition of rape and laws related to it in 2013, 
still the same age oldquestion of potency is repeating 

in every requisition seeking medical examination of 

alleged accused of sexual offence cases in 2018. 

It is also surprising that the investigating police 

officers asking for potency test of the alleged accused 
persons irrespective of the type of sex offence 

committed by the persons. For example we observed in 

the requisitions where the I.O mentioned that the one 

accused person pressed the breast of a woman in public 

or committed the offence of frotteurism in public, still 

they ask for potency test.

It is further painful to say that the medical 

examination report of the alleged accused is often 

labelled as the ‘‘POTENCY TEST REPORT” in the 

Court of Law disregarding all other findings mentioned 
in the report.

Often it is also seen if the medical examiner 

consciously omitted the opinion regarding the potency of 

the subject in the report, mentioning other usual findings, 
investigating police officers seek second opinion in this 
regard from other Institution.

Now coming back to the issue on cause and diagnosis 

of impotence. As we know that impotence depends on 

several factors like psychological, age of the individual, 

developmental or acquired abnormalities, diseases 

involving CNS, CVS, endocrinal disorders, medications 

the person use and on addiction. Diagnosis of impotence 

is not an easy task. It involves (6)

a. taking detailed history

b. general examination 

c. through systemic examination specially 

involving genitor-urinary, CVS, CNS and endocrinal 

functions.

d. Reflexes like bulbocavernosus reflex

e. Laboratory examination involving complete 

hemogram, plasma sugar, lipid profiles, liver function 
test, thyroid function tests, urea, creatinine, serum 

testosterone, LH, serum prolactin, sex hormone binding 
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globulin. 

f. Other tests like- direct injection of PGE1 into the 

corpora, duplex ultrasonograpgy, penile biothesiometry, 

nocturnal penile tumescence, cavernosography, 

cavernosometry, penile arteriography etc as deemed 

necessary in the particular case.

g. And most of the important is thorough 

psychological assessment

It is now very clear diagnosis of impotence is 

a multi-disciplinary approach involving doctors of 

surgery, neuromedicine, endocrinology, psychiatry and 

radiology. Forensic Medicine specialist may be part in 

this board of expert doctors but never can give an opinion 

on potency of a subject alone outside his speciality and 

degree of competence.

The question of impotence becomes significant in 
civil cases involving divorce, nullity of marriage, claim 

of damages involving sexual function following an 

assault or accident etc. The importance of impotence 

in relation to criminal cases surely has lost its merit 

following the Criminal Law Amendment Act 2013. 

AIM OF THE STUDY: 

The aim of the study is to discuss the rationale of 

potency test in relation to sexual assault cases in light 

of Criminal Law Amendment Act (2013) and current 

practice by Forensic Medicine Specialists followed in 

many Institutions. 

Objectives

1. To find the different types of history of sex 

offences mentioned in requisition with request to 

perform potency test.

2. To find out whether the alleged accused persons 
were claiming themselves impotent

3. To find out a way to overcome the issue of so 
called potency test.

Methodology

• STUDY POPULATION: 76 Alleged accused 

of various sexual offence cases

• STUDY AREA: Dept. of Forensic Medicine 

and Toxicology, NRSMCH

• STUDY PERIOD: 01.012020 to 31.12.2020( 

one year)

• STUDY MATERIAL: Requisition paper, 

measuring tape, swab & slides, test tubes, Torch, consent 

form

• STUDY TECHNIQUE: Procedural 

examination was carried out in every case as per norms 

guided by the existing proforma in the Dept. We are 

not going to the details of it here as it is not a matter 

of discussion in this context. For the potency test after 

checking any developmental or acquired abnormality 

involving external genitalia we asked the subjects to self 

manipulate the penis and watched whether it increased 

in length and circumference and if it was so the duration 

the state maintained for to opine whether the subject is 

capable of performing sexual intercourse. 

Results & Analysis

Table No: 1- DISTRIBUTION OF STUDY POPULATION ACCORDING TO TIME INTERVAL 
BETWEEN ALLEGED INCIDENCE & EXAMINATION: 

Less than 
12hs 

12hrs-24hrs 24-48 48-72 <1week 1wk-1m 1m-6m >6m Total 

0 3 6 12 14 15 20 6 76 

It is seen that not a single case was brought by the police within 12 hrs, 20 cases was brought between 1m-6 m 

and 3 cases were brought between 12hrs-24 hrs of alleged incidence and medical examination. 
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Table No 2- DISTRIBUTION OF STUDY POPULATION ACCORDING TO TYPE OF SEX OFFENCE 
COMMITTED BY THE ALLEGED ACCUSED, AS MENTIONED IN REQUISITION: 

Penetrating sexual assault Non-penetrating sexual assault Total 

31 (41%) 45 (59%) 76 

Surprisingly it is seen over one year duration the cases which came for medical examination in Dept of FMT, 

NRSMCH, history of non penetrating sexual assault was mentioned in 59% cases by the I.O which included offences 

like pressing the breasts of a woman in public, frotteurism in public, openly masturbating in public, offences falls 

under sec 354 A, 369, 366 IPC etc.

Table No 3- DISTRIBUTION OF STUDY POPULATION REGARDING SELF CLAIM OF IMPOTENCE 
BY THE ALLEGED ACCUSED: 

Potent Impotent  Total 

69 7  76 

Here fi rst the examiner explained the subject what does impotence mean thoroughly in the language the subject 
understood and then asked whether they considered themselves as impotent and 69 persons out of 76 persons in this 

study claimed themselves to be potent. 

Table No 4: DISTRIBUTION OF STUDY POPULATION ACCORDING TO AGE: 

<10yrs 11-20yrs 21-30yrs 31-40yrs 41-50yrs 51-60yrs 61-70yrs Total 

0 11 38 19 6 2 1 76 

From the table above it is seen most of the study population belonged to 21-30 years of age. 

Table No 5- DISTRIBUTION OF STUDY POPULATION AS PER MARITAL STATUS:

65% of study population was unmarried, 22% was married with child and 13% married without any child 
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Table No 6- DISTRIBUTION OF STUDY POPULATION ACCORDING TO INTAKE OF ANY 
MEDICATION: 

No history Anti-Diabetic Anti-Hypertensive Anti-depressant Total 

63 6 4 3 76 

63 Persons did not provide any history of intake of 

medication, where 6 persons were on anti diabetic, 4 

persons on anti hypertensive and 3 persons were on anti 

depressant drugs. 

Now as in table 3 we have mentioned that 7 persons 

claimed themselves to be impotent, among which 2 

persons had no history of medication, 2 persons on anti 

diabetic, 1 persons on anti hypertensive and 3 persons 

were on anti depressant medication and it was seen 

those who were on different types of medications with 

self claim history of impotence, all of them were on the 

medication for more than 6 months. 

Discussion 

A. Our practice to determine potency of the 

subjects: 

Ø As already mentioned above after checking 

any developmental or acquired abnormality involving 

external genitalia we ask the subjects to self manipulate 

the penis and watch whether it increases in length and 

circumference and if it was so, the duration the state 

maintained for to opine whether the subject is capable 

of performing sexual intercourse. It is also observed by 

one of the researcher that few medical examiners touché 

the penis of the subject with cotton to stimulate it. And 

if the penis increases even less than half inches or its 

girth increases a little than the previous flaccid state, we 
opine the question in double negative way like ‘ there 

is nothing to suggest that the subject who is identified 
as Mr X, identified by Mr. Y, SI of Z PS, is incapable 
of performing sexual intercourse in ordinary course of 

nature during the date and time of examination’.

Ø It is also observed if there was no increase 

in length and girth of penis following stimulation, 

the accused is asked to come another day for repeat 

examination and even on that day the result remain same 

the I.O is asked to bring the subject before medical board 

after getting necessary court order.

B. Does the above mentioned method of detection 

of potency has any value in true sense?

Ø As it is clearly discussed above that diagnosis 

of impotence is a multi-disciplinary approach involving 

different specialists ruling out different causes of 

impotence related with their speciality, so single opinion 

from a Forensic Specialist in this regard is purely of 

questionable reliability even if the opinion is given in 

double negative way after a single initial examination as 

mentioned above. 

Ø Also a subject who is already either in police 

custody or arrested by police, is anxious, tensed, depressed 

or agitated and if such person fails to manipulate his penis 

by self before the medical examiner or fails to show any 

sign of sexual stimulation following methods induced by 

the medical examiner, can it be scientific to opine the 
subject impotent rather non-stimulation of penis is quite 

a expected result and if such person is called on another 

day for the same purpose, whether it is not violating the 

human rights of the alleged accused person.

Ø There is also a high chance this type of opinion 

can be challenged in the court of law by the defence 

lawyer that whether other tests were carried out to opine 

the potency of the alleged accused person or whether 

the accused person being examined by other specialist 

in this regard or whether the Forensic Specialist referred 

the subject to the Medical Board for further assessment.

Ø Are we the Forensic Specialist are clear to our 

conscience that what do we perform as a Potency test is 

really a Potency test in true sense?
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Ø 

C. Issues related with potency:(11)

Potency is not permanent as it depends on several 

factors like:

i) A person who is potent to a particular person, 

may not be potent to another person (impotence 

quodehanc)

ii) A person may be potent towards a particular 

sex, not to other sex

iii) A person though not impotent may temporarily 

fail to get erection due to performance related anxiety.

iv) A person may not be comfortable in particular 

situation or environment.

So even though there were no developmental or local 

abnormality, no abnormality detected in complete system 

wise examination and all the tests results were within 

normal limit, it is still difficult to comment regarding 
the potency of a person giving due consideration of 

psychological factors. 

D. Rationale of potency test in police requisition:

Ø Even though there was no history of penetrating 

sexual assault as per the complaints of the survivor 

woman and this type is found to be more common in this 

study. Potency of the subject was requested by the I.O in 

every requisition irrespective of history of sex offence.

Ø Alleged accused person himself is not claiming 

himself to be impotent and it is also predominant in this 

study. 

E. Rationale of potency test in the eyes of law after 

Criminal Law Amendment Act 2013:

Ø As potency is not at all a criterion to rape a 

woman, after the amendment in the definition of rape, 
so even a impotent person can rape. Passing the glans 

of a flaccid penis through the vulva of a woman under 
any seven descriptions of Rape as per sec 375 IPC, also 

constitutes a rape.

Ø Is there any difference in the existing law to 

define a case of rape between the act of full penetration 

by a potent person or mere touching the genitalia of a 

women by a flaccid penis by an impotent person fulfilling 
any of the seven descriptions of Rape as per sec 375 IPC.

F. Human rights of alleged accused person of sex 

offence:

We know that ‘Two finger test’ is prohibited now a 
days as it is considered disgraceful for a woman when 

such tests were done to determine whether a woman, 

victim or survivor of sex offence was habituated in 

sexual intercourse or had previous history of sexual 

intercourse(8,9,10). Similarly for a man who is not till 

found guilty by the court of law as his offence has not 

yet been proved, has every human right to disallow the 

doctor asking him to stimulate his genitalia or doctor 

himself attempting to stimulate his genitalia by any 

means for the sake of so called ‘potency test’.

Conclusions and Recommendations

After the Criminal Law Amendment Act, potency 

test surely has lost its merit in a case of alleged rape. 

Potency has mostly its importance in relation to civil 

cases involving divorce or nullity of marriage. The 

unhealthy trend among the investigating officer to 
request the doctor to perform potency test in every 

cases of sex offence irrespective of the history of the 

case, shall be restricted because potency is not a simple 

issue to deal with as they think. Diagnosis of potency 

is purely a multi-disciplinary approach involving 

specialists of different speciality and opinion solely 

from a Forensic Expert in a double negative form, is not 

at all a scientific way to deal with. Even to establish a 
subject ‘potent’ is hard task for the members of medical 

board considering the psychological factors. Casper(8,12) 

states that the possession of virility and power cannot 

be proved by physician as it is considered to exist just 

like other normal body functions. Medical science 

considers every person is to be potent until proved 

otherwise. In the developing country like India where 

there is already shortage of manpower and also lack of 

fund in health sector, involving many doctors at a single 

time as members of medical board to opine the issue 

of potency of a subject and spending money for doing 

the necessary investigations, is not a healthy practice 

because the outcome of the case not at all solely depends 
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on the issue of potency of the alleged accused person, 

it also depends on other part of medical examination 

report like presence of any injury, evidence of sexually 

transmitted infection, collected evidences from the 

subject and also giving due importance on the statement 

of the survivor and circumstantial evidences involving 

the case. We strongly feel the so called ‘potency test’ 

is depriving a alleged person who is not proved guilty 

yet, of his fundamental rights of privacy, dignity just like 

two finger test in a survivor of sex offence. 

Under the above mentioned circumstances discussed 

above we like to recommend the followings in relation 

to medical examination of alleged accused male person 

of sex offence:

1.  There is absolutely no necessity of potency test if 

there is no history of peno-vaginal intercourse as defined 
under Sec 375 b, c, and d(5)

1. If the case has the history of peno-vaginal 

intercourse and subject is not claiming himself to be 

impotent, there is no valid indication for potency test.

2. Potency test can be performed if there is history 

of peno-vaginal intercourse and subject is claiming 

himself to be impotent and counter charging the woman 

with false allegation.

3. If potency test is at all required it should 

be performed under the guidance of medical board 

constituting specialists of different medical speciality.

4. Though we always complain that police men 

are giving requisition for the potency test still in 2021, 

when the law on rape has changed in 2013, we cannot 

escape our responsibility to make systematic, proper 

communication with the investigating officers dealing 
with such cases. We can invite them to have interactive 

sessions with us where we can make them understood 

the fallacies and difficulties related with the issue of 
potency which they think to be a very easy task for a 

doctor to opine. We can utilize our organizing bodies 

for arrangement of such events with police and law 

personals to share our views before a large audience at a 

single time rather than trying to educate them one by one 

during each visit in our dept. 
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Abstract

Background: Age is a datum of identification for any human individual.It is mandatory for an autopsy 
surgeon to perform autopsy of unknown dead bodies brought by the police, and the dilemma that he or 
she faces is how to establish the identity of that body.Sternum is the bone which gives a fair idea for the 
estimation of age in the later decades of life. Method: the aim of the study is estimation of Age from the 
fusion of different parts of Sternum in a human individual.Dead bodies of ‘Bengalee’ persons sent for 
Post Mortem examination in the Hospital morgue, Department of Forensic Medicine & Toxicology, N.R.S 
Medical College & Hospital, Kolkata. 120 sternums are studied in this study over a period of 1.5 years. 
Fusion of xiphisternum with the lower end of mesosternum starts above 22 years of age, complete union 
can be observed above 31 years on the other hand beginning of union can also be seen at 45 years of age. 
No union or beginning of union was seen in older ages also.Complete fusion between manubrium and upper 
end of mesosternum was found at as low as 24 years age,yet beginning of union and recently complete union 
was seen at 40 years and 47 years- 49 years respectively. Older ages also showed no union. There was no 
significant difference between male and female in respect to the ages showing fusion.The increasing grades 
of fusion of different sternal segments when compared with increasing ages showed significant statistical 
correlation. Conclusion:  In the ‘Bengalee’ population it can be said that with increasing age the different 
parts of sternum show increasing grades of fusion, fusion of the sternebrae startsaround puberty and is 
completed by 17 years- 20 years of age, xiphoid process fuses next and then comes the fusion between 
manubrium and mesosternum, though exceptions are there, where younger aged individuals showed 
complete union yet older aged individuals showed no union or beginning of union. 
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Introduction

Age is a datum of identification for any human 
individual. Whenever autopsy is performed on a dead 

body, the foremost practice is to establish the identity 

of the dead body under question. It is mandatory for an 

autopsy surgeon to perform autopsy of unknown dead 

bodies brought by the police, and the dilemma that he 

or she faces is how to establish the identity of that body. 

Many physical features are noted which will give an idea 

about the appearance of the person in the court of law- 

an estimation of age of the unknown body concerned is 

one of them. Estimation of age in an individual can be 

done from eruption and calcification of teeth, fusion of 
secondary ossification centres of long bones, secondary 
sexual characters and general development in pre 

pubertal individuals1. These parameters are useful till 25 

years of age, after that there are no dramatic events, like 

eruption of tooth or appearance or fusion of secondary 

ossification centres of long bones. In adults after 25 
years of age, secondary changes in dentition, fusion of 

the sutures of skull, fusion of different parts of sternum, 

calcification of costochondral junction of fourth rib etc. 

DOI Number: 10.37506/ijfmt.v15i3.15358
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give an estimation of age. In elderly individuals post 

sixties degenerative changes like falling of teeth, arcus 

senilis, osteoporosis of bones, appearance of skin and 

hair give an approximate estimation of age2. Sternum 

is the bone which gives a fair idea for the estimation 

of age in the later decades of life. The sternum is an 

elongated, flattened bone forming the mid portion 
of the anterior wall of thorax of a human individual. 

The upper end of sternum supports the clavicles, and 

the margins articulate with the cartilages of the first 
seven pairs of ribs. Sternum consists of three parts, from 

above downwards- the Manubrium sternum, the body 
(gladiolus)or mesosternumand the xiphoid process 
or xiphisternum. The body or mesosternum consists 

of four segments in the early ages of life known as 

sternebrae. The morphology of sternum is as follows:

The sternum undergoes endochondral ossification, 
it consists of two cartilaginous bars, situated one on 

either side of the median plane and connected with the 

cartilages of the upper nine ribs of its own side. These 

two bars fuse with each other along the middle line to 

form the cartilaginous sternum, which ossifies from the 
primary ossification centres which are six in number:one 
for the manubrium, four for the body, and one for the 

xiphoid process. The ossification centers appear in the 
intervals between the articular depressions for the costal 

cartilages3. Appearance of primary ossification centres 
for different parts of the sternum are: Manubrium and 

first sternebrae - during fifth month of intrauterine life.
Second and third sternebrae- during seventh month of 

intrauterine life.Fourth sternebrae- during tenth month 

of intrauterine life.Xiphoid process- around three years 

of age 1,4,5.

Union of xiphisternum and body of sternum- around 

forty years of age.Union of manubrium and body of 

sternum- around sixty to seventy years of age but 

manubrium may remain ununited throughout the natural 

life of a person6.7.8.

An inference can thus be drawn that sternal 

ossification,that is, the fusion of xiphoid process with 
body takes place around forty years of age and fusion of 

manubrium with body at around sixty years of age9.10.11.

Many researchers have conducted a lot of studies 

on the age of union of the primary ossification centres 
of the sternum, results are varied but conclusive in their 

own respect.

Study of sternum as an individual parameter for 

estimation of age and sex has been attempted by many 

workers. The very first recorded data is by Wenzel(1788) 
who described the difference in the length of manubrium 

and mesosternum in both sexes. Other studies that 

followed were that by Fiegel(1837), Dwight(1890)12 and 

Ashley(1956)13.

Aims and Objectives

Aim of the Study: Estimation of Age from the fusion 

of different parts of Sternum in a human individual.

Objectives of the Study : 1. To study the relation 

of Age with different grades of fusion for the different 

parts of Sternum. 

Materials and Methods

1. STUDY AREA: Hospital Morgue, Department 

of Forensic Medicine and Toxicology, N.R.S Medical 

College & Hospital, Kolkata.

2. STUDY POPULATION: Dead bodies of 

‘Bengalee’ persons sent for Post Mortem examination in 

the Hospital morgue, Department of Forensic Medicine 

& Toxicology, N.R.S Medical College & Hospital, 

Kolkata. 

3. STUDY PERIOD: 10th January 2019 – 31st July 

2020.

4. SAMPLE SIZE: 120

Inclusion criteria:

Dead bodies sent for post mortem examination in the 

hospital morgue of N.R.S Medical College & Hospital, 

with authentic age proof documents and relatives present 

for furnishing additional information.

Age: Individuals aged between 10 years to 70 

years has been chosen. The lower limit has been set as 

to exclude the minimum age for starting of fusion of 

sternebrae, and the upper limit has been set to surpass 

the maximum age for fusion of manubrium and body as 
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per available literature till date18. Age has been rounded 

off in nearest years.

Exclusion criteria:

1.Unknown dead bodies.

2. Dead bodies of persons whose relatives did not 

give consent for the present study.

3. Fracture and/or any diseased condition of sternum.

4. Dead bodies with known identity but without 

authentic age proof documents.

5. Dead bodies whose relatives were not present for 

furnishing the information needed for this study.

6. Cases which did not fulfill the criteria of 
‘Bengalee’.

STUDY DESIGN: Cross-sectional, observational, 

morgue-based study.

STUDY TECHNIQUE:

After taking proper consent from the relatives of 

the deceased, Sternum was removed from the thoracic 

cavity. An I-shaped incision over the anterior midline 

of thorax extending from the sternal notch to the end of 

the xiphoid process, myocutaneous flaps of the thoracic 
walls of both sides were reflected. The scalpel blade 
was introduced vertically in the first intercostal space, 
cartilage of the upper nine ribs were dissected keeping 

the blade at a 30 ̊ inclination with the vertical plane, 
and dissecting close to the costochondral junction of 

the ribs with the sternum. The sternoclavicular joint 

was identified by moving the shoulder of the same 
side, the capsule of the joint was dissected, then the tip 

of the scalpel blade was introduced vertically into the 

articulation between the medial end of clavicle and the 

manubrium sterni and rotated, thus the sternum was 

separated from its attachments with other bones2,25. The 

sternum was washed once and kept in bath containing 

10% solution of Sodium hydroxide. In about two weeks 

the sternum were completely macerated and cleaned of 

soft tissues except at some patchy small areas. These 

were scraped using a scalpel blade. The sternum was 

washed, and cleaned with detergent and with help of a 

brush. The macerated sternum was dried and the status 

of fusion was observed from the morphology. 

The four stages of fusion of human bones as 

recognised by Stevenson are14:

1. Stage of No union- Clearly evident hiatus between 

epiphysis and diaphysis. Saw-tooth like external margins 

of approximated epiphyseal and diaphyseal margins. 

Epiphysis completely separates from Diaphysis in the 

process of maceration leaving a billowy surface.

2. Stage of Beginning of union- Superficial hiatus 
between Epiphysis and Diaphysis replaced by a line. 

Saw-tooth character of approximating Epiphyseal and 

Diaphyseal margins is lost. There is obliteration of space 

between Epiphysis and Diaphysis. If Epiphysis separates 

from Diaphysis the surface found is smooth. 

3. Stage of Recent union- Characterised by retention 

of a fine line of demarcation, although active process of 
bony union is over. In freshly macerated skeleton it is 

occasionally seen as a faint reddish coloured line.

4. Stage of Complete union- Process of union is 

complete. No line of demarcation is present.

Statistical Analysis

Data has been categorized into ten age groups from 

10 years- 70 years of age, group having an interval of 

five years, only the last group has an interval of six years. 
Status of fusion for each sternal segment have been 

categorized as per age group and sex, and represented in 

tables and pie diagrams. 

Pearson correlation test was applied to determine 

significance of correlation between progressive stages 
of fusion of the sternal segments from Stage 0 to Stage 3 

with increasing age from 10 years- 70years for the total 

120 study subjects i,e. whether the advanced stages of 

fusion have any positive correlation with increasing age 

in all the subjects in this study. 

Definitions: ‘Bengalee’ can be defined as a person 
who is born and brought up in West Bengal and whose 

mother tongue is Bengali. 
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Result and Analysis

Table 1: FUSION OF THIRD AND FOUTH STERNEBRAE 

AGE (YEARS)

UNION RECENTLY 
COMPLETE 

COMPLETE UNION

TOTAL

PERCENTAGE(%) 
SHOWING

COMPLETE
UNION 

MALE FEMALE MALE FEMALE

10-15 2 - - 2 4 50

16-21 - - 2 4 6 100

22-27 - - 10 6 16 100

28-33 - - 6 - 6 100

34-39 - - 4 8 12 100

40-45 - - 18 2 20 100

46-51 - - 18 6 24 100

52-57 - - 12 - 12 100

58-63 - - 4 2 6 100

64-70 - - 8 6 14 100

TOTAL 2 - 82 36 120 98.33

Table 2: FUSION OF SECOND AND THIRD STERNEBRAE

AGE 
(YEARS)

NO UNION COMPLETE UNION

TOTAL

PERCENTAGE(%) 
SHOWING

COMPLETE
UNION 

MALE FEMALE MALE FEMALE

10-15 2 - - 2 4 50

16-21 - - 2 4 6 100

22-27 - - 10 6 16 100

28-33 - - 6 - 6 100

34-39 - - 4 8 12 100

40-45 - - 18 2 20 100

46-51 - - 18 6 24 100

52-57 - - 12 - 12 100

58-63 - - 4 2 6 100

64-70 - - 8 6 14 100

TOTAL 2 - 82 36 120 98.33
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 Table 3: FUSION OF FIRST AND SECOND STERNEBRAE

AGE 
(YEARS)

NO UNION
UNION RECENTLY 

COMPLETE
COMPLETE UNION

TOTAL

PERCENTAGE(%) 
SHOWING

COMPLETE
UNIONMALE FEMALE MALE FEMALE MALE FEMALE

10-15 2 - - 2 - - 4 0

16-21 - - - - 2 4 6 100

22-27 - - 2 - 8 6 16 87.5

28-33 - - - - 6 - 6 100

34-39 - - - - 4 8 12 100

40-45 - - - - 18 2 20 100

46-51 - - - - 18 6 24 100

52-57 - - - - 12 - 12 100

58-63 - - - - 4 2 6 100

64-70 - - - - 8 6 14 100

TOTAL 2 - 2 2 80 34 120 95

Table 4: FUSION OF XIPHISTERNUM AND MESOSTERNUM 

AGE 
(YEARS)

NO UNION BEGINNING OF UNION COMPLETE UNION

TOTAL

PERCENTAGE 
(%) SHOWING
COMPLETE
UNION MALE FEMALE MALE FEMALE MALE FEMALE

10-15 2 2 - - - - 4 0

16-21 2 4 - - - - 6 0

22-27 10 - - 6 - - 16 0

28-33 4 - - - 2 - 6 33.33

34-39 4 6 - - - 2 12 16.66

40-45 8 2 2 - 8 - 20 40

46-51 4 2 8 2 6 2 24 33.33

52-57 6 - 4 - 2 - 12 16.66

58-63 - 2 2 - 2 - 6 33.33

64-70 4 - 2 2 2 4 14 42.85

TOTAL 44 18 18 10 22 8 120 25
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Table 5: FUSION OF MANUBRIUM AND MESOSTERNUM

AGE 
(YEARS)

NO UNION
BEGINNING OF 

UNION
UNION RECENTLY 

COMPLETE
COMPLETE UNION

TOTAL

PERCENTAGE(%)

SHOWING

COMPLETE

UNION 

MALE FEMALE MALE FEMALE MALE FEMALE MALE FEMALE

10-15 2 2 - - - - - - 4 0

16-21 2 4 - - - - - - 6 0

22-27 10 2 - 2 - - - 2 16 12.5

28-33 6 - - - - - - - 6 0

34-39 4 6 - - - - - 2 12 16.66

40-45 14 2 2 - - - 2 - 20 10

46-51 12 2 4 2 2 2 - - 24 0

52-57 8 - 2 - - - 2 - 12 16.66

58-63 4 - - - - - - 2 6 33.33

64-70 2 2 4 - - - 2 4 14 42.85

TOTAL 64 20 12 4 2 2 6 10 120 13.33

 

Picture showing completely united third & fourth sternebrae, the other Sternal elements are 
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non united

Picture showing recently united first&second sternebrae, complete union of the other 
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sternebrae, rest of the sternal elements non 
united

Discussion

Depending on observations of sternum bones during 

the process of maceration while conducting the present 

study, taking standard literature as reference15, and the 

methodology of some previous studies available16 - a 

method for determining the different stages of fusion 

was adapted for the current study.

For the present study, the status of fusion of the 

different segments were determined as follows:

1. No Union (stage 0): Segments got fully separated 

during the process of maceration, the articulating 

surfaces showed a billowy appearance.

2. Beginning of Union: Segments did not separate 

on their own during maceration

(stage 1)      There were two instances following 

this:

1. cartilage between two articulating segments 

completely macerated, but faint osseous connections 

prevented from segments getting separated, and could 

be broken with mild force, articulating surfaces found 

smooth withevidence of osseous connections.

2. cartilage between two segments not completely 

macerated, when the cartilage was dissected by a scalpel 

it cut with a grating sound and with some difficulty.

3. Union Recently Complete: After full maceration 

intervening cartilage was (stage 2) not present between 

the fused segments, but a faint line of indentation or red 

line was observed between the two segments, segments 

could not be separated by applying mild force.

4. Complete Union: Segments were fully fused, 

with no evidence of line or (stage 3)     indentation, and 

appeared as a single bone. 

1. Fusion between third and fourth sternebrae

In the present study it was found that earliest age 

for recent union between third and fourth sternebrae was 

14 years in male, complete union was found at 15 years 

in female and 17 years in male. In the 10 years-15 years 

age group 2 male constituting 50% of the subjects of that 

age group showed recent union, and 2 female constituting 

50% of the subjects of that age group showed complete 

union. From 16 years- 21 years age group onwards all 

subjects (100%) showed complete union.

Increasing grades of fusion between third and fourth 

sternebrae when compared with increasing age showed 

statistically significant correlation with significant p 
value.

Manoharan C et al. found that complete fusion 

between third and fourth sternebrae was observed above 

the age of 14 years. In the 10 years- 19 years age group 5 

male and 8 female showed complete fusion constituting 

92.85% of the subjects of that age group17.

2. Fusion between second and third sternebrae 

In the present study it was found that earliest 

age showing complete fusion between second and 

third sternebrae was 15 years in female and 17 years 

in male. In the 10 years- 15 years age group 2 female 

show complete fusion which constitutes 50% of that age 

group. From the 16 years- 21 years age group onwards 

complete fusion was observed in all subjects (100%).

Increasing grades of fusion between second and third 

sternebrae when compared with increasing age showed 

statistically significant correlation with significant p 
value. 

Manoharan C et al. found that complete fusion 

between second and third sternebrae was observed above 

the age of 16 years. In the 10 years- 19 years age group 4 

male and 7 female showed complete fusion constituting 

78.57% of the subjects of that age group. From 20 years- 

29 years age group onwards upto 79 years all subjects 

(100%) show complete fusion17.

3. Fusion between first and second sternebrae

In the present study it was found that earliest age 

for recent union between first and second sternebrae was 
15 years in female, complete union was found at 17 years 

in male and 20 years in female. In the 10 years-15 years 

age group 2 female constituting 50% of the subjects of 

that age group showed recent union. In the 22 years- 27 

years age group 8 male and 6 female constituting 87.5% 
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of the subjects of that age group showed complete union, 

rest show recent union. In the 16 years- 21 years and 

from 28 years- 33 years age group onwards all subjects 

(100%) showed complete union.

Increasing grades of fusion between first and second 
sternebrae when compared with increasing age showed 

statistically significant correlation with significant p 
value.

Manoharan C et al. found that complete fusion 

between first and second sternebrae was observed at the 
age of 21 years, whereas fusion starts at 16 years of age. 

In the 10 years- 19 years age group 2 male and 6 female 

showed complete fusion constituting 57.14% of the 

subjects of that age group. In the 20 years- 29 years age 

group 16 male and 19 female showed complete fusion 

constituting 92.10% of the subjects of that age group. 

From 30 years- 39 years age group onwards upto 79 

years all subjects (100%) show complete fusion17.

4. Fusion between xiphisternum and mesosternum

In the present study it was found that earliest 

age for beginning of union between xiphisternum and 

mesosternum was 22 years in female, beginning of 

union in male was observed at 45 years, complete union 

was found at 31 years in male and 36 years in female. 

In the 10 years-15 years and 16 years- 21 years age 

groups all subjects (100%) showed no union. In the 22 

years- 27 years age group 6 female constituting 37.5% 

of the subjects of that age group showed beginning of 

union, rest showed no union. In the 28 years- 33 years 

age group 2 male constituting 33.33% of the subjects 

of that age group showed complete union, rest showed 

no union. In the 34 years- 39 years age group 2 female 

constituting 16.66% of the subjects of that age group 

showed complete union, rest showed no union. In the 

40 years- 45 years age group 8 male constituting 40% of 

the subjects of that age group showed complete union, 

10% of the subjects of this age group show beginning of 

union, rest showed no union. In the 46 years- 51 years 

age group 6 male and 2 female constituting 33.33% of 

the subjects of that age group showed complete union, 

41.66% of the subjects of this age group show beginning 

of union, rest showed no union. In the 52 years- 57 years 

age group 2 male constituting 16.66% of the subjects of 

that age group showed complete union, 33.33% of the 

subjects of this age group show beginning of union, rest 

showed no union. In the 58 years- 63 years age group 

2 male constituting 33.33% of the subjects of that age 

group showed complete union, 33.33% of the subjects 

of this age group show beginning of union, rest showed 

no union. In the 64 years- 70 years age group 2 male and 

4 female constituting 42.85% of the subjects of that age 

group showed complete union, 28.57% of the subjects 

of this age group show beginning of union, rest showed 

no union.

Increasing grades of fusion between xiphisternum 

and mesosternum when compared with increasing 

age showed statistically significant correlation with 
significant p value. 

Manoharan C et al. found that fusion between 

xiphisternum and mesosternum starts above the age 

of 32 years in both sexes, whereas fusion starts at 16 

years of age. In the 10 years- 19 years and 20 years- 29 

years age groups all subjects (100%) showed no fusion. 

In the 30 years- 39 years age group 2 male showed 

complete fusion constituting 11.11% of the subjects 

of that age group, no female showed fusion in this age 

group. Complete fusion in female was observed above 

40 years. In the 40 years- 49 years age group 4 male and 

4 female constituting 42.10% of the subjects of that age 

group showed complete fusion, rest showed no fusion. 

In the 50 years- 59 years age group 2 male and 1 female 

constituting 42.80% of the subjects of that age group 

showed complete fusion, rest showed no fusion. From 

60 years- 69 years age group onwards upto 79 years all 

subjects (100%) show complete fusion17.

Sobhan k. Das observed that in Bengali population 

fusion of xiphisternum and mesosternum occurs above 

32 years18.

5. Fusion between manubrium and mesosternum

In the present study it was found that earliest 

age for beginning of union between manubrium and 

mesosternum was 22 years in female and 40 years in 

male, recent union was found at 47 years in male and 49 

years in female, complete union was found at 24 years 

in female and 45 years in male. In the 10 years-15 years 

and 16 years- 21 years age groups all subjects (100%) 
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showed no union. In the 22 years- 27 years age group 

2 female constituting 12.5% of the subjects of that age 

group showed beginning of union, 2 female showed 

complete union constituting 12.5% of the subjects of 

that age group, rest showed no union. In the 28 years- 33 

years all subjects (100%) showed no union. In the 34 

years- 39 years age group 2 female constituting 16.66% 

of the subjects of that age group showed complete union, 

rest showed no union. In the 40 years- 45 years age 

group 2 male constituting 20% of the subjects of that age 

group showed complete union, 20% showed beginning 

of union, rest showed no union. In the 46 years- 51 years 

age group no subject (0%) showed complete union, 

16.66% showed recent union, 25% showed beginning of 

union, rest showed no union. In the 52 years- 57 years 

age group 2 male constituting 16.66% of the subjects of 

that age group showed complete union, 16.66% showed 

beginning of union, rest showed no union. In the 58 

years- 63 years age group 2 female constituting 33.33% 

of the subjects of that age group showed complete union, 

rest showed no union. In the 64 years- 70 years age group 

2 male and 4 female constituting 42.85% of the subjects 

of that age group showed complete union, 28.57% of the 

subjects of this age group showed beginning of union, 

rest showed no union.

Increasing grades of fusion between manubrium 

and mesosternum when compared with increasing 

age showed statistically significant correlation with 
significant p value. 

Manoharan C et al. found that fusion between 

manubrium and mesosternum starts above the age of 35 

years in male and 43 years in female. In the 10 years- 

19 years and 20 years- 29 years age groups all subjects 

(100%) showed no fusion. In the 30 years- 39 years age 

group 1 male showed complete fusion constituting 5.5% 

of the subjects of that age group, no female showed 

fusion in this age group, rest showed no fusion. In the 40 

years- 49 years age group 1 female constituting 5.5% of 

the subjects of that age group showed complete fusion, 

rest showed no fusion. In the 50 years- 59 years age 

group 1 male and 2 female constituting 28.57% of the 

subjects of that age group showed complete fusion, rest 

showed no fusion. In the 60 years- 69 years age group 1 

male constituting 33.3% of the subjects of that age group 

showed complete fusion, rest showed no union. In the 

70 years- 79 years age group only one male subject was 

present who showed no fusion17.

Sobhan k. Das observed that in Bengali population 

fusion of manubrium and mesosternum occurs above 28 

years14.

In the present study it was found that the age 

showing complete union between manubrium, 

mesosternum and xiphisternum forming a single bone 

was 36 years in female and 54 years in male.

Sobhan k. Das observed that in Bengali population 

complete fusion between manubrium, mesosternum and 

xiphisternum was observed at 36 years of age in both 

sexes18.

Conclusion

Fusion of the sternebrae starts from below upwards, 

from fourth sternebrae to first sternebrae onwards. The 
fusion of sternebrae starts around 15 years of age and is 

completed by 17 years- 20 years of age.

Fusion of xiphisternum with the lower end of 

mesosternum starts above 22 years of age, complete 

union can be observed above 31 years on the other hand 

beginning of union can also be seen at 45 years of age. 

No union or beginning of union was seen in older ages 

also.

Complete fusion between manubrium and upper 

end of mesosternum was found at as low as 24 years 

age,yet beginning of union and recently complete union 

was seen at 40 years and 47 years- 49 years respectively. 

Older ages also showed no union. 

There was no significant difference between male 
and female in respect to the ages showing fusion.

The increasing grades of fusion of different sternal 

segments when compared with increasing ages showed 

significant statistical correlation.

In the ‘Bengalee’ population it can be said that 

with increasing age the different parts of sternum show 

increasing grades of fusion, fusion of the sternebrae 

startsaround puberty and is completed by 17 years- 20 

years of age, xiphoid process fuses next and then comes 
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the fusion between manubrium and mesosternum, though 

exceptions are there, where younger aged individuals 

showed complete union yet older aged individuals 

showed no union or beginning of union. 

It can be said that such multifactorial studies 

regarding fusion of any bone in ‘Bengalee’ population 

which can be compared with existing standard literatures 

are very less in number and have not been done for a 

long time before this study.

So, the present study can shed some light on the 

current scenario regarding the ages of fusion of different 

parts of the sternum in this part of the country.

Limitations of the Study

Despite all sincere efforts the present study has 

some lacunae. To name some notable shortcomings:

1. The sample size was only 120, a larger sample 

size would have yielded more outcomes which when 

analysed statistically would have given more significant 
results. Cause of limited sample size was limited time 

period of the present study, and exclusion criteria.

2. There was no female study subjects in 28 years- 33 

years and 52 years- 57 years age groups due to shortage 

of female subjects which were brought to the morgue for 

autopsy in these age groups and also due to the criteria 

for exclusion.

3. Equal representation of male and female in each 

age group was not possible, which would have been a 

better standard for comparison in the present study. 

Ø Source of Funding: self

Ø Ethical Clearance: Taken from Institutional 

Ethics Committee of NRSMCH
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Abstract

Background: Dermatoglyphicsis the scientific study of naturally occurring creases on certain body parts 
like palms, fingers, soles and toes.As per Dermatoglyphics, the creases are believed to result from flexion 
of the fetal skin and can be influenced by factors causing aberrant development of the embryo. Method: the 
objectives of the study was to examining the length of lifelines of the deceased and calculation of predicted 
age of individuals from their lifeline’s length by applying the knowledge of palmistry. And to compare the 
predicted age with the age at death of those deceased individuals. 100 cases all above 18 years are studied 
over a period of three months. Conclusion: The result of this study revealed that it is not in agreement with 
the popular belief of Palmistry among most of the common people that length of lifeline reveals longevity.
More is the age at death, the likelihood of the prediction of longevity from the lifeline being right is more. 

Key words: Dermatoglyphics, lifeline, palmistry, belief, longevity, age, prediction

Introduction

Dermatoglyphics1,5 is the scientific study of 
naturally occurring creases on certain body parts like 

palms, fingers, soles and toes.As per Dermatoglyphics, 
the creases are believed to result from flexion of the fetal 
skin and can be influenced by factors causing aberrant 
development of the embryo.Popich and Smith (1970) 

explained the spatial relationships of main palmer 

flexion creases as follows1:

· The thenar crease is the consequence of 

oppositional function of the thumb and thenar muscle 

pad.

· The distal transverse crease follows the 

underlying sloping alignment of the third to fifth 
metacarpo-phalangeal joints.

· The proximal transverse crease is influenced 
on its radial aspect by flexion of the second metacarpo-
phalangeal joint.

Development of different lines on palm: 2,5

• Primary palmer Lines à

1.The radial longitudinal crease that borders the 

thenar eminence (Lifeline as per palmistry): 7-9wks IU.

2. Distal horizontal crease (Heart line as per 

palmistry): 9- 12wks IU.

3.Proximal horizontal crease (Head line as per 

palmistry): 9- 13wks IU.

•  The creases are first seen on the radial side 
of the palm and extend in an ulnar and distal-proximal 

direction.

• Palmer finger linesà 5-7 months IU.

• Secondary palmer lines à 7-8 months IU.

• Tertiary palmer lines à 8-9 months IU.

• Accessory palmer lines àafter birth usually. 

DOI Number: 10.37506/ijfmt.v15i3.15359
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Pic.1: Diff. lines over palm as per Palmistry

Palmistry3(Chiromancy or Chirology) is the claim 

of characterization and foretelling of the future of a 

person through the study of his/her palm.Palmistry is 

concerned with the interpretation of the lines on the 

palmer aspect of an individual’s hand. In popular culture 

it is also known as ‘Palm Reading’.

Palmistry claims that individual’s past, present and 

future events can be interpreted by studying these lines. 

• Among the primary palmer lines, the lifeline is 

an important indicator of one’s physical well-being and 

general vitality.

• Length of the lifeline of an individual indicates 

his/her life expectancy as per Palmists and it is also 

believed by many common people.

• Such popular belief of palmistry has not been 

formally tested here. This study was an attempt to 
examine the relationship, if any, between predicted 
age from length of the lifeline and actual age at death.

OBJECTIVES OF THE STUDY: 

1. Examining the length of lifelines of the 

deceased.

2. Calculation of predicted age of individuals 

from their lifeline’s length by applying the knowledge 

of palmistry.

3. Comparing the predicted age with the age at 

death of those deceased individuals.

MATERIALS AND METHODS: 

• Study Design: Observational, cross sectional, 
morgue based institutional study. 

• Study Period: Three months (from 1st January 

to 31st March of 2018).

• Study Place: Morgue complex attached to 

Department of FSM, NRS Medical College and Hospital, 

Kolkata.

• Study Tools: Predesigned pro-forma, inquest 

report, hand lens, moist cotton, digital camera, computer.

• Study Population: All adult (age >18 years) 

dead bodies (males and females).

• Exclusion criteria:

- Unknown bodies

- Decomposed bodies

- Bodies with congenital or acquired deformities of 

hands

- Mutilated bodies with missing hands

- Bodies with cadaveric spasm
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- Bodies with injuries (including burn injury) 

involving palmer aspects of hands.

• Sample Size: Total 100 cases have been chosen 

by total enumeration based on inclusion and exclusion 

criteria of the study.

• Parameters Studied: deceased’s age at death, 

nature and place of death, length of lifeline.

• Study Technique: Observations were 

undertaken in 100 bodies based on inclusion & 

exclusion criteria. The age at death was taken from the 

inquest report, confirmed by relatives and recorded in 
the completed years. After breaking the rigor mortis 

artificially before the autopsy surgeon during the 
autopsy, the hands were cleaned by moist cotton and 

maintained in supine position by a morgue assistant. 

The lifeline was identified with reference to the work 
of Cheiro. The length and end point of the lifeline (Rt in 

males, Lt in females) was noted and photographed. The 

predicted age was calculated with the help of knowledge 

of Palmistry. Values were noted in the pre-designed 

proforma and analyzed.

How to calculate age from lifeline?4

Three straight lines are drawn over palm as 

follows:

1. from middle of base of middle finger to the middle 
of proximal bracelet line.

2. from middle of base of index finger to the lateral 

end of proximal bracelet line.

3. from middle of tip of thumb to middle of proximal 

bracelet line.

Where the 2nd and 3rd lines crossed, is called the 

Peak point.

Now different lines indicating different ages are 

drawn from the peak point across the lifeline. The end 

point of the lifeline where falls, indicates the end of life 

of the person within that age range.

Pic.2: Calculation of predicted age from lifeline 

Results And Discussion

· Among the study population 66% were males 

and 34% were females.

· 32% of the study population died in natural 
death and 68% died due to unnatural death.

Table 1- DISTRIBUTION OF THE STUDY POPULATION ACCORDING TO AGE AT DEATH (n=100) 

Age Group Male Female Total 

Gr. 1 (18-27yrs) 05 02 07 %

Gr. 2 (28-34yrs) 08 06 14%

Gr. 3 (35-48yrs) 17 05 22%

Gr. 4 (49-62yrs) 24 (36%) 09 33%

Gr. 5 (63-83yrs) 10 11 (32%) 21%

Gr. 6 (84-97yrs) 02 01 03%

Gr. 7 (97-112 yrs)
00 00 00%

Total 66 34 100%



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      541

It was obvious thatamong the studypopulation, mostof the males(36%) died within49-62 years andmost of 

thefemales (32%)died within 63-83years.

Table 2- MEAN AGE AT DEATH WITH RESULT OF ‘t’ TEST (n=100)

Sex Mean age of death (yrs) S.D of Mean t test: P Value

Male 50.23 16.90 .684

Female 51.65 15.60 .676

t-test for equality of means reveals that mean age at death are not significantly different in case of males and 
females among the study population. 

Table 3- DISTRIBUTION OF THE STUDY POPULATION ACCORDING TO PREDICTION OF AGE AT 
DEATH FROM LIFELINE (N=100) 

Prediction of age at death No of cases Percentage 

Right 25 25

Wrong 75 75

Total 100 100

 

Prediction of age at death was right only in 25% cases and in75% cases the prediction was wrong!

Table 4- DISTRIBUTION OF THE PREDICTION OF AGE AT DEATH FROM LIFELINES AMONG 
MALES & FEMALES OF THE STUDY POPULATION AS PER NATURE OF THEIR DEATHS (n=100) 

Prediction of 
age at death 

Right (n=25) Wrong (n=75)

Total 

Male Female Male Female 

Nature of death 

Natural 11 (91.7%)
08 

(61.5%)
08 (14.8%)

05 (23.8%) 
32 (32%)

Unnatural 01 (8.3%)
05 

(38.5%)
46 (85.2%) 16 (76.2%) 68(68%)

Total 12 (100%)
13 

(100%)
54 (100%) 21 (100%) 100 (100%)

• Among the Males with right predictions 91.7% died natural death and 8.3% died due to unnatural causes.

• Among the Females with right predictions 61.5% died natural death and 38.5% died due to unnatural 

causes.
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Table 5- RESULT OF BINARY LOGISTIC REGRESSION TEST (n=100) 

Variables Sig. (p-values) Exp. B (Odd’s ratio)
95% C.I for Exp. (B) 

(lower) 
95% C.I for Exp. (B) 

(upper)

Died at age (yrs) .000 1.287 1.127 1.471

Sex (male) .016 .141 .029 .697

Nature of death 
(natural) 

.247 3.522 4.18 29.687

Place of death (home) .578 .650 .142 2.967

Hand of a male deceased died at 52 years in home due to unnatural cause (hanging). Lifeline predicted age-
group is 63-83 years (Wrong prediction). 

Hand of a male deceased died at 46 years in home due to natural cause. Lifeline predicted age-group at 
death is 35-48 years (Right prediction). 
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• On Binary logistic regression it shows that 

more is the age, the likelihood of the prediction being 
right is more.

• The prediction is right more in case of 
females. 

• Nature and place of death doesn’t add 

significantly to the model.

• Model info:

It correctly classifies 90% cases.

Negelkerke R2 = 72.3% .

RESULT OF TEST FOR MEASUREMENT OF 

AGREEMENT (n=100)

• Test to measure the agreement between the 

lifeline predicted age and the actual age at death showed 

very poor agreement between the two as revealed by 

the Cohen’s Kappa value, which is 0.127 (< 0.3).

Conclusions

• The result of this study revealed that it is not in 

agreement with the popular belief of Palmistry among 

most of the common people that length of lifeline reveals 

longevity.

• More is the age at death, the likelihood of the 

prediction of longevity from the lifeline being right is 

more.

(Note: more is the age the probability of dying is 

also more!! )

• It demands more extensive study in future over 

a longer period of time including more population in this 

field to stand the reality.

Limitations of The Study

• There is a limitation of sample size in the study.

• There is a limitation in available time period 

(only 3 months).

• The study is not a multi-centre based study.

• There is a limitation in age group, children (<18 

years) were not included in this study.

Disclosure:

• The study was done for academic interest only.

• It is not meant to hurt sentiment or belief of 

anybody or any group of people/organization.

• Data collected during the study period were not 

used for any commercial purpose.

• The identity of the deceased never be disclosed.

• There was no deviation from the standard 

autopsy protocol.

• No disfiguration or mutilation of the body was 
occurred.

Ø Source of Funding: Self 

Ø Conflict of Interest: nil 

Ø Ethical Clearance: taken from Institutional 

Ethics Committee of NRS MCH. 
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 Abstracts

Background and objectives: Stature of a person is an important parameter of personal identification. In 
this study stature ( body total length) was estimated from the measurement of length of femur and tibia 
belonging to unclaimed cadavers. Methodology: a total number of 51 unidentified dead bodies (42 male 
and 9 female) in age group of 18-80 years were studied. Length of the body of the study subject in lying 
position on autopsy table, length of the fresh and dry bones of femur and tibia were measured. Regression 
formulae and Multiplication factors were derived for both sexes for fresh and dry bones of femur and Tibia 
for estimation of stature. Results: Among males; Wet femur shows highest correlation with the stature, 
while wet tibia shows least correlation, though both show significant correlation for the estimation of stature 
(P< 0.0001). Among females ; Dry femur, and combined dry femur and tibia shows highest correlation 
with the stature, while wet tibia shows least correlation, though both shows significant correlation for the 
estimation of stature (P< 0.0001). Interpretation and Conclusion: This study will be useful to the forensic 
medical experts when only the lower limb is available for forensic investigation in estimating stature and 
in anthropological research projects. Regression formulae are dependable than multiplication factor for 
estimation of stature [52].

Key words: forensic, regression formula, Stature estimation, lower limb bones, cadaver based study.

Introduction

Stature establishment has always been an important 

parameter in the fixation of identity right from our ancient 
times (1). Many factors are taken into consideration for 

the establishment of identity in these cases, amongst 

which height of the person is one. Estimation of the 

upright height of an individual is exclusively a metric 

procedure (2). The regression formulae of Trotter and 

Glesser for the long bones were used to reconstruct the 

stature of an individual (3). These measurements are 

based on maximum length of the adult bones. And the 

reconstruction of the stature from the available skeletal 

remains forms part of forensic anthropological analysis 

for the purpose of identification (4).

Stature is a unique biological entity, that it can 

be measured not only in the living, but also from the 

skeleton long after the death of a person (5). Intact long 

bones recovered among the human remains are ideal 

to reconstruct stature of an unidentified individual. 
In order to assist the process of identification of such 
cases, the researchers have formulated regression 

equations from the skull (6,7,8), metacarpals(9,10), 

long bone fragments(11,12), hand and foot dimensions, 

shoe prints(13,14) and metatarsals(15,16). In 1899, 

Pearson derived regression equations using Rollet and 

Manouvrier data and suggested that regression equations 

were population specific (17). Limited literature is 
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available regarding stature estimation from long bones 

of lower leg of people of Kakinada region of Andhra 

Pradesh. 

Long bones of lower limb are the most accurate 

estimators of stature among Thai populations (18). In 

2009, Hasegawa et.al concluded that lower limb bones 

(femur and tibia) were more accurate stature estimation 

predictors than the humerus (19). Femur and Tibia 

were selected in this study because these are the most 

commonly used long bones which helps in estimating the 

height of the individual with more accuracy compared to 

other long bones (20,21).   

   In present study an attempt was made to use the 

length of long bones of lower limbs for calculating 

the stature of the individual by formulating regression 

formulae. Regression formulae are more dependable 

than multiplication factor for estimation of stature.[22]  

Aims and Objectives

 1. The aim is to statistically correlate the 

lengths of long bones of lower limb with stature of the 

corresponding human body.

2.To derive regression formulae to estimate stature 

from length of femur or tibia and from both bones.

Materials and Methods

The present study includes 102 bones (51 femur and 

51 tibia) collected from 51 unclaimed untraced bodies 

that came to the Department of Forensic Medicine and 

Toxicology/Mortuary, for autopsy to Govt. General 

Hospital campus, Rangaraya Medical College, Kakinada 

by taking necessary permissions and informed consent 

and after intended compulsory procedures. Both wet and 

dry bones were prepared whichever necessary for the 

study, and their measurements were taken by osteometric 

board. Wet length indicates the length of the bone which 

is measured immediately after dissection.

Dry bones were prepared after necessary procedure 

and allowing them to dry up to few months at room 

temperature. The study group included adult population 

of aged about 18 years to 80years. Hepburn type of 

Osteometric board is used to measure the length of the 

bones, which is made up of wooden material with a 

scale on one end. The readings are in millimetres and 

centimetres. Length of the body was measured by the 

centimetre and millimetre scale on autopsy table. Both 

the lengths of bones will be correlated by statistical 

analysis. To analyse these data, SPSS software of 17 

version is used.

Regression formulae were derived using online 

statistical calculations website: https://www.graphpad.

com/quickcalcs/linear1/

Inclusion and exclusion criteria:

a) Adult age groups (≥18 years) are taken in to the 
study.

b) Corpses with congenital and acquired 

deformities were excluded from the study.

c) Mutilated and decomposed corpses were 

excluded from the study.

  Results

1) Correlation coefficients and regression equations for estimation of stature of males

Variable R r2 SL INT SEE T P

Femur wet length 0.83 0.68 2.09 71.75 3.45 9.30 <0.05

Femur dry length 0.81 0.65 1.96 78.58 3.62 8.65 <0.05

Tibia wet length 0.75 0.56 1.99 86.85 4.08 7.13 <0.05

Tibia dry length 0.76 0.57 2.01 86.84 4.02 7.28 <0.05

Femur +Tibia 
wet length

0.82 0.68 1.11 71.65 3.47 9.21 <0.05

Femur +Tibia dry 
length

0.81 0.66 1.08 75.74 3.56 8.87 <0.05
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2) Correlation coefficients and regression equations for estimation of stature of females 

Variable R r2 SL INT SEE T P

Femur wet 
length

0.94 0.89 2.51 51.59 2.66 7.44 <0.05

Femur dry 
length

0.95 0.90 2.56 50.14 2.56 7.78 <0.05

Tibia wet length 0.94 0.87 2.30 72.39 2.83 6.95 <0.05

Tibia dry length 0.94 0.88 2.27 74.00 2.79 7.05 <0.05

Femur + Tibia 
wet length

0.95 0.89 1.22 61.00 2.59 7.66 <0.05

Femur + Tibia 
dry length

0.95 0.90 1.22 61.70 2.56 7.76 <0.05

3) Correlation coefficients and regression equations for estimation of stature of total Cases

Variable r r2 SL INT SEE T P

Femur wet length 0.87 0.73 2.25 64.43 3.42 11.58 <0.05

Femur dry length 0.84 0.70 2.15 69.94 3.60 10.77 <0.05

Tibia wet length 0.80 0.64 2.14 80.25 3.97 9.32 <0.05

Tibia dry length 0.80 0.64 2.16 80.67 3.94 9.41 <0.05

Femur + Tibia 
wet length

0.86 0.74 1.18 66.07 3.40 11.65 <0.05

Femur + Tibia 
dry length

0.85 0.72 1.15 69.43 3.51 11.17 <0.05

Regression equations tables and tests 

4] Total Cases : x: femur length [wet] : Y: total height

Coefficients

Model
Unstandardized Coefficients Standardized 

Coefficients
T Sig.

95.0% Confidence Interval 
for B

B Std. Error Beta Lower Bound
Upper 
Bound

1

(Constant) 64.434 8.566 7.522 .000 47.220 81.649

Femur length 
wet

2.250 .194 .856 11.588 .000 1.860 2.640

a. Dependent Variable: total height

Y=2.250 X +64.434±8.566
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 The ‘R’ is the Pearson product moment correlation 

coefficient. ‘R’ is the square root of R-squared and is the 
correlation between the observed and predicted values 

of dependent variable. ‘R-square’ is the proportion 

of variance in the dependent variable, which can be 

predicted from the independent variable.

Among the males, when all the available age groups 

are taken in to consideration for the study,

Regression formulae 

x: femur/ tibial / combined length [wet/dry]

Y: stature/ length of the body

1) for the wet femur: Y = 2.091(X) + 71.847. 
Coefficient of determination [R2]: 0.68

2) for the dry femur: Y = 1.958(X) + 78.584. 
Coefficient of determination [R2]: 0.65

3) for the wet tibia: Y = 1.985(X) + 86.852. 
Coefficient of determination [R2]: 0.56

4) for the dry tibia: Y = 2.008(X) + 86.836. 
Coefficient of determination [R2]: 0.57.

5) for the wet femur and tibia: Y = 1.108(X) + 
72.077. Coefficient of determination [R2]: 0.68.

6) for the dry femur and tibia: Y = 1.065(X) + 
76.621. Coefficient of determination [R2]: 0.66.

 This implies wet femur and wet (femur and 

tibia) calculated from regression formula derived for 

males is the nearest possible value to the estimation of 

stature calculated by standard method.

Among the females, When all the available age 

groups ae taken in to consideration for the study,

 Regression formulae

1) for the wet femur: Y = 2.506(X) + 51.593. 
Coefficient of determination [R2]: 0.89

2) for the dry femur: Y = 2.561(X) + 50.138. 
Coefficient of determination [R2]: 0.90

3) for the wet tibia: Y = 2.295(X) + 72.384. 
Coefficient of determination [R2]: 0.87

4) for the dry tibia: Y = 2.273(X) + 74.002. 
Coefficient of determination [R2]: 0.88.

5) for the wet femur and tibia: Y = 1.216(X) + 61. 
Coefficient of determination [R2]: 0.89.

6) for the dry femur and tibia: Y = 1.218(X) + 
61.702. Coefficient of determination [R2]: 0.90.

 This implies dry femur and dry (femur and tibia) 

calculated from regression formula derived for females 

is the nearest possible value to the estimation of stature 

calculated by standard method.

Among both sexes, when all the available age 

groups are taken in to consideration for the study,

Regression formulae

1) for the wet femur: Y = 2.250(X) + 64.434. 
Coefficient of determination [R2]: 0.73

2) for the dry femur: Y = 2.145(X) + 69.939. 
Coefficient of determination [R2]: 0.70

3) for the wet tibia: Y = 2.143(X) + 80.217. 
Coefficient of determination [R2]: 0.64

4) for the dry tibia: Y = 2.155(X) + 80.669. 
Coefficient of determination [R2]: 0.64.

5) for the wet femur and tibia: Y = 1.175(X) + 
66.0744. Coefficient of determination [R2]: 0.74.

6) for the dry femur and tibia: Y = 1.146(X) + 
69.431. Coefficient of determination [R2]: 0.72.

This implies wet (femur and tibia) calculated from 

regression formula derived for both sexes is the nearest 

possible value to the estimation of stature calculated by 

standard method.

Linear regression formulae are better than other 

methods in deriving the formulae. Formulae should be 

derived which help us in directly calculating stature from 

long bones. This should be done on a greater sample to 

minimise the standard error.

Discussion

  To begin with Rollet and Manouvrier were 

the pioneers in this work who started studying long 



548    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

bones. Rollet in a sample of 100 (50 males and 50 

females) studied relationship between various long 

bone measurements and the stature (23). In 1952, 

Trotter and Glesser in a sample of 100 (50 males and 50 

females) studied estimation of stature from long bones. 

They concluded that increase in stature after 18 years 

is insignificant and there is no statistically significant 
alteration after age of 18 years(4).  

In 2011, Ross and Manneschi in a study of 276 

Chilean population studied dried limb bone lengths in 

relation to post-mortem stature and devised regression 

equations for femur, tibia and humerus(23). In 2013, 

Jeong and Meadows Jantz conducted studies on stature 

of Korean population in a sample of 105 (55-males 

and 50-females) and developed regression equations. 

He concluded that length of long bones shows higher 

correlation with stature (9)

In 2016, Naema Mahmoud elhosary et.al in a 

comparative study of stature estimation from tibial 

length in Egyptian and Bengali adult population 

came to a conclusion that linear regression equations 

were ethnic and sex specific that cannot be applied to 
other ethnic group (or) population (24). In our current 

study mathematical method is being used to generate 

regression equations and stature is estimated directly 

from the lengths of long bones femur and tibia.

Regression equations are population specific, 
sex specific and also ethnicity specific. So, for the 
identification of unknown, regression equations were 
applied carefully to specific group of population and also 
for different sexes separately.

In the present study: 1) Among males; Wet femur 

shows highest correlation with the stature, while wet tibia 

shows least correlation, though both shows significant 
correlation for the estimation of stature (P< 0.0001).

 Individual wet and dry femur and tibia shows 

significant (P< 0.0001) correlation with the stature and 
also combined bones (femur and tibia) shows significant 
correlation to stature. Amongst which individual wet 

femur has the highest correlation with stature.

2) Among females ; Dry femur, combined dry 

femur and tibia shows highest correlation with the 

stature, while wet tibia shows least correlation though 

both shows significant correlation for the estimation of 
stature (P< 0.0001).

Individual wet and dry femur and tibia shows 

significant (P< 0.0001) correlation with the stature and 
also combined bones (femur and tibia) shows significant 
(P< 0.0001) correlation to stature. Amongst which 

individual dry femur and combined dry femur and tibia 

has the highest correlation with stature.

3) When both sexes were combined, Wet femur 

shows highest correlation with the stature, while wet 

and dry tibia shows least correlation though both shows 

significant correlation for the estimation of stature (P< 
0.0001). Individual wet and dry femur and tibia shows 

significant (P< 0.0001) correlation with the stature and 
also combined bones (femur and tibia) shows significant 
correlation to stature. Amongst which individual wet 

femur has the highest correlation with stature.

The standard error of estimates (SEE) ranged 

between 3.45 and 4.08 for the males, between 2.56 

and 2.83 for females and between 3.40 and 3.97 for 

the combined sample. The femur SEEs were greater in 

males compared to females, and the SEEs for the tibia 

were still greater in males compared to females.The SEE 

of the regression equations is considered a measure of 

precision and thus a small SEE indicates that estimates 

of stature, produced by the regression equation, are 

tightly clustered around the regression line

R2 is a statistic that gives some information about 

the goodness of fit of a model. In regression, the R2 
coefficient of determination is a statistical measure of 
how well the regression line approximates the real data 

points. An R2 of 1 indicates that the regression lines 

perfectly fit the date.

Conclusion

 Among males, wet femur shows highest correlation 

with the stature. Among females, dry femur and 

combination of dry femur and tibia shows highest 

correlation with the stature. When combined sexes are 

measured, wet femur shows highest correlation with the 

stature than tibia or combined bones. Individual femur 

and tibia and also combination of bones show significant 
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correlation with the stature. Despite of this, both the 

bones selected for the study shows significant correlation 
with the stature. Regression equations derived should be 

used cautiously for different population groups as well 

as sexes. The purpose of selecting both the long bones of 

lower limb is accomplished.

Ethical Clearance: obtained clearance from 

Institutional Ethical committee, Rangaraya Medical 

College, Kakinada.
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Abstract

Background: Alcohol is well-established risk factors for road traffic deaths around the world. Method: 
This is a cross-sectional study to assess the prevalence of alcohol consumption among the victims of fatal 
road traffic accidents in Imphal, Manipur. A detailed post-mortem examination was carried out among 
160 victims and blood alcohol concentration was assessed by Cavett test and then quantified by gas liquid 
chromatography. Result: A total of 40 (25%) cases were found to be positive for alcohol in the blood. Most 
of the cases 11(27.5%) occurred in age group of 21-30 years and 41- 50 years, respectively. Maximum 
number of cases 13(32.5%) showed blood alcohol concentration of 90-120 mg% while 7(17.5%) cases 
showed readings above 180 mg%. Conclusion: This study found that driving under the influence of alcohol, 
exponentially increases the risk of having an accident which could be fatal in its outcome. 

 Key words:  Road traffic accident, alcohol, post-mortem examination, drunk driving 

 Introduction

Drunk driving is a well-established risk factor for 

road traffic accident. It is a grave public health concern 
because it endangers the life of not only the driver, but 

also passengers and the pedestrians.1 India is facing a 

major demographic and economic shift coupled with 

increasing motorization and urban development.2 India 

has the second largest road network in the world and 

road traffic accidents (RTAs) is a major cause of concern 
killing 1.2 million people and injuring 50 million each 

year. (3, 4) Driving under the influence of alcohol is a 
major contributor to 70% of road fatalities in India. (5, 6) 

Increasing blood alcohol levels, cause progressive loss 

of driving capability by impaired concentration, false 

confidence, increase in reaction time, and decreased 
visual and auditory perception. Various countries have 

set down the legal blood alcohol concentration limit. 

This differs from country to country. Since legislation 

against drunk driving relies on data on alcohol related 

crashes, this study is of vital importance.(7) The main 

aim of study is to know the demography of road traffic 
accidents, the incidence of alcohol consumption by the 

victims and to the estimate concentration of alcohol in 

the blood.

Methodology

This is a cross-sectional, case-based study, carried 

out among the victims of fatal road traffic accident. The 
study was carried out among the victims brought for 

medico- legal post-mortem examination at the mortuary 

of Regional Institute of Medical Sciences, Imphal, 

Manipur, during the period of August 2008 to July 

2010. Based on the fatal road traffic accidents of 13.2% 
(~13.0%) in a previously published article (8) the sample 

size for the present study was calculated to be 174. 

Sample size (N) calculation – 

N = z2 × p (1-p)/ (e) 2 

N = sample size, Z = 95% confidence interval (1.96), 
p = prevalence of fatal RTA, e = standard error (5%).

DOI Number: 10.37506/ijfmt.v15i3.15362
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During the study period, a total of 160 cases were 

selected for assessment which was 92% of the sample size 

(174) calculated. A detailed post-mortem examination 

was carried out including blood alcohol concentration. 

All cases of fatal road traffic accident were examined for 
presence of alcohol in the blood. Putrefied bodies were 
not included in the study sample and the next victim was 

chosen if such a situation arose. Various demographic 

data like age, sex, religion, occupation as well as data 

like date and time of crash, type of vehicle, history of 

alcohol consumption, type of road user etc. was taken 

from both relative of the deceased and the investigation 

officer before conducting the autopsy. Blood samples 
were taken from the femoral vein for assessing the blood 

alcohol level. Using a sterile syringe 10 ml of blood was 

collected in test tubes containing sodium fluoride as 
preservative. The samples were frozen at –20°C till the 

time that they were analysed. The screening of alcohol 

in the blood samples was done by Cavett test (potassium 

dichromate method). Positive samples were quantified 
by gas liquid chromatography. 

Inclusion criteria: All the cases of fatal road traffic 
accident were examined for the presence of alcohol in 

the blood. Exclusion criteria: 

Results

As seen in Table-1, majority of the victims were 

males 140(86.4%) and most of the cases 47(29.37%) 

were in the age group of 21- 30 years. Seasonal 

distribution showed that 48 (30%) cases occurred in the 

winter season followed by 44(27.5%) in autumn. It was 

observed that maximum number of vehicular accidents 

72 (45%) were reported between 12 noon to 6 pm. Truck 

was the frequent offending vehicles accounting for 

61(38.13%) cases followed by 45 (28.12%) accidents 

by two-wheeler. It has been observed that most of 

the accidents [90 (56.25%)] occurred on the National 

Highway. 

Table-1  Demographic characteristics (n=160)

S. No. Characteristic Number (%)

1. Gender
male 140 (87.5%)

female 20 (12.5%)

2.
Season

Winter 48 (30%)

Autumn 44 (27.5%)

Spring 42 (26.3%)

Summer 26 (16.2%)

3. Time of Incidence

12 am – 6 am 07 (4.4%)

6 am – 12 pm 34 (21.2%)

12 pm – 6 pm 72 (45%)

6 pm – 12 am 47 (29.4%)

4 Types of vehicles

Trucks 61 (38.1%)

Buses 19 (11.9%)

Tractors 00 (0%)

LMVs 26 (16.2%)

Three-wheelers 09 (5.7%)

Two-wheelers 45 (28.1%)

5. Types of roads

National highways 90(56.2%)

State highways 56 (35%)

Village Link roads 14(8.8%)
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Table-2 shows the qualitative analysis of alcohol in 

blood of fatal RTA victims. Out of the 160 cases studied, 

40 (25%) were found to be positive and 120 (75%) 

negative, for alcohol in blood. It showed that most of 

cases [11 (27.5%)] occurred in age group 21-30 years 

and 41- 50 years, respectively. As shown in Table-3 

among the victims 10 (25%) cases were of pillion riders 

followed by pedestrians 8 (20%) cases and occupants 

of four-wheeler 7(17.5%) cases. The Table-4 of the 

study showed that only two victims had blood alcohol 

concentration below 30mg%. Maximum number of cases 

13 (32.5%) were having blood alcohol concentration of 

90-120 mg% followed by 7 (17.5%) cases were having 

blood alcohol concentration above 180mg%. 

 Table 2: Age wise distribution of blood alcohol positive cases

S. No Age No of cases Percentage

1 10-20 08 20%

2 21-30 11 27.5%

3 31-40 04 10%

4 41-50 11 27.5%

5 51-60 06 15%

6 60 and Above 00 00%

Total 40 100%

Table 3: Categorical distribution of blood alcohol positive victims

S. No Type of victims Total no. of cases Alcohol positive cases Percentage

1 Pedestrians 44 08 20%

2 Pillion riders 35 10 25%

3 Occupants 30 07 17.5%

4 Cyclists 12 04 10%

5 Two-wheelers 22 06 15%

6 Three-wheelers 02 01 2.5%

7 Four-wheeler drivers 15 04 10%

Total 160 40 100
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Table 4: Blood alcohol concentration (BAC) level wise distribution

S. No BAC (mg %) No of cases Percentage

1 0 - 30 02 5.0%

2 31 - 60 05 12.5%

3 61 - 90 01 2.5%

4 91 - 120 13 32.5%

5 121 - 150 07 17.5%

6 151 - 180 05 12.5%

7 180 and above 07 17.5%

Total 40 100

Discussion

Road traffic accidents are leading causes of mortality 
and morbidity worldwide. Careless and reckless driving 

behaviour associated with alcohol consumption is an 

important factor leading to such accidents. (9-10)

In this study majority of the victims were males 

140(86.4%) cases and most of the cases 47(29.37%) 

were in the age group of 21- 30 years. It was observed 

in the study that the least affected group (2.5%) were 

those above 70 years of age. This is in agreement with 

the finding of Millo T et al,7 Arreola Rissa et al,11 Behera 

et al,12 Gupta S et al.13 The reason for male involvement 

in accidents is because males are usually the bread 

winners of the family and remain outdoor during most 

of the time. On Contrary, females are confined to house 
hold work. Person in extremes of the age usually remain 

indoor.

There were 40 cases which were positive of alcohol 

in blood and were all male victims. Maximum number of 

cases was in the age group 21- 30 years and 41-50 years. 

This is so because the age groups 20- 50 years is the 

most active period of life, socially and physically. They 

therefore account for maximum number of accidents by 

consumption of alcohol. Similar finding was seen in study 
conducted by Fabbri et al14 and Millo T7 in which blood 

alcohol were positive in 18.1% and 34% respectively 

and most of them were male participants who belonged 

to the age group of 20-30 years. In contrast a study 

conducted by Galbraith S. et al15 in Glasgow showed 27 

% of fatal road traffic accident cases were females.

 In present study, Maximum number of alcohol 

positive cases was pillion rider followed by pedestrians. 

This is like the finding of Gupta S et al.13 In contrast the 

study conducted by Foster et al observed that pedestrians 

were commonest victims. Another study conducted by 

Jha N et al16 and Mohan D17 showed that occupants of 

various vehicles constituted the large groups of victims. 

Batra and Bedi18 observed that maximum number of 

alcohol positive cases were among truck drivers. 

In this study only two victims had blood alcohol 

concentration below 30 mg% which is the permitted 

limit given by the Motor vehicle Act. In our study the 

maximum number of cases was 13 (32.5%) who were 

having BAC of 91-120 mg%. The study carried out by 

kulleab S. et al19 showed 68.4% cases were found to 

be actually drunk while 38.7% had blood alcohol level 

higher than 50mg%. Crompton MR20 showed that the 

main victims were young, male motorcycle riders with 

Blood Alcohol Concentration (BAC) 100 mg% and 

slightly older male car drivers 30 years of age with higher 

BAC of about 150 mg%. Ordero W21 found out that 
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23.4% were BAC positive and 12.2% were intoxicated. 

According to him, BAC levels of 5 mg% and greater 

were taken as positive test, patient registering BAC level 

equal to a greater than 50mg% were considered as being 

intoxicated. Heatley and Crane22 in their studies found 

the mean blood alcohol concentration (BAC) in 175 

fatal cases of acute alcohol intoxication was found to be 

355 mg/100 ml. According to Millo T et al7 a total of 

170 cases (34%) of fatal road traffic accident cases were 
positive for alcohol and mean BAC was 196.9 mg%. 

Galbraith S. et al15 in their study found that 62% of male 

and 27% of female had detected alcohol in the blood in 

which the mean level of BAC was 193 mg% in male and 

165% in female. 

Conclusion

This study affirms a long-held belief that a firm 
legislation is needed with strict implementation to 

prevent drunk driving.23-24 Behavioural studies on the 

need to drive after the consumption of alcohol has been 

done before but there could be demographic variation 

which needs to be explored. Law enforcing agencies 

should be strict to with those driving under influence and 
this could be another area of study showing the socio-

demographic characteristics of persons of interest.25 

This could also lead to a reduction in the mortality 

associated with driving under influence. Health care 
workers should be trained to counsel the patients which 

could reduce any untoward incidents in the near future. 

Lastly, commercial outlets like bars and alcohol outlets 

should have warning messages about the hazards of 

drinking and driving. 
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An Observational Study to Compare Epidural Tramadol and 
Epidural Fentanyl for Postoperative Analgesia in Lower Limb 

Orthopaedic Replacement Surgeries

Tejash H. Sharma1, Vibhakar Vasudeva2,  Kalpesh Patil3, Dinesh Chauhan4

1Associate Professor, 2Third year Resident, 3Assistant Professor, 4Professor and Head, Department of 
Anaesthesiology, Smt. B. K. Shah Medical Institute and Research Centre, Sumandeep Vidyapeeth an Institution 

Deemed to be University, Piparia, Vadodara, Gujarat, India

Abtract

Background: Epidural analgesia is considered gold standard method to control pain, early mobilization 
after joint surgery and increased bowel mobility.

Methods: 58 patients were randomly divided into 2 equal groupsundergoing elective lower limb joint 
replacement. Group T received 1mg/kg of tramadol and Group F received 1 µg/kg of fentanyl, both diluted 
till 10 mlof 0.9% normal saline. Postoperatively patients were assessed for visual analogue scale (VAS), 
sedation score, respiratory rate, haemodynamic, onset of analgesia, quality and duration of analgesia, 
frequency of epidural dose and any side effects. 

Results: In group T and group F the mean time of onset of analgesia was 12.47± 2.51 minutes and 6.15±1.75 
minutes respectively(p < 0.001). In group T and group F mean duration of analgesia was 8.06±1.25 hours 
and 5.4±0.97 hours respectively (p <0.001). VAS was lower side throughout the study in group F. Mean 
VASwas p < 0.05 upto 24 hours and at 48 hours p>0.05. In group T 17.2% had vomiting, 13.7% had nausea 
and in group F 6.8% had vomiting, 6.8% had nausea and 4 patients (13.7%) had episode of purities.

Conclusion: From our study we conclude that fentanyl provided a rapid onset and better quality of analgesia. 
More repeated top up were required with fentanyl.

Keywords: Epidural, Fentanyl, lower limb joint replacement surgeries, Postoperative analgesia, Tramadol. 

Original Research Article

Introduction

Pain is nowadays considered as the sixth vital sign 

in postoperative monitoring. Various adverse effects 

are associated with post-operative pain 1, 2. According 

to taxonomy committee of International Association, 

pain defines as “An unpleasant sensory and/or emotional 
experience related with actual or potential tissue harm 

or described in terms of such harm” 3. For pain control 

after major surgery epidural analgesia is considered as 

gold standard analgesic method 5.Known advantage 

of using epidural analgesia as post-operative analgesia 

are better analgesia, good pulmonary function, lesser 

cardiac ischemic events, and early mobilization after 

joint surgery, increased bowel mobility, associated with 

an early aggressive mobilization 6. For post-operative 

analgesia different drugs like opioids & non-opioids have 
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been used successfully. It has been suggested that opioids 

bind to their specific receptors after given in epidural 
space 7. Because of less incidence of side effect such 

as respiratory depression, nausea and vomiting, itching, 

urine retention with the use of fentanyl comparing to 

morphine thus making it the most extensively used drug 

through epidural.

Tramadol has a weak opioid agonist analgesic 

property 8. Tramadol has an affinity to binds with opioid 
receptors µ, α and δ 9.

Tramadol is a centrally-acting analgesic drug with 

low but significant action at opioid receptors, and also 
stops the neuronal reuptake of both noradrenaline and 

5-hydroxytryptamine (5-HT) and facilitates 5-HT 

release.

Fentanyl is a highly lipid-soluble, stimulates μ1 

and μ2 receptors. Fentanyl is a derivative of phenyl 

piperidine with a quick onset and lesser duration of 

action10. Fentanyl gives good quality of perioperative 

analgesia, hemodynamic stability, lesser side effects, 

and superior quality of postoperative analgesia 11. 

Materials and Method

This study was carried out at Dhiraj hospital 

S.B.K.S. M.I. & R.C., Piparia, Vadodara in department 

of Anaesthesiology during 2018-2019 for a period of 18 

months. This study was a prospective, randomized study.

After approval from institutional ethical committee 

(SVIEC/ON/MEDI/BNPG17/D20135).All the patients 

were explained clearly about the purpose and nature of 

the study in the language they can understand. Patients 

were included in the study only after obtaining a written 

and informed consent.

Inclusion Criteria: 

ž Patients of ASA Grade I to III of either gender.

ž Undergoing elective Lower limb orthopaedic 
Replacement Surgery

ž Aged between 18-65 years. 

Exclusion Criteria: 

ž Patient refusal

ž Patients with systemic disease like heart disease, 
liver disease, kidney disease. 

ž Pregnant and lactating women

ž Local infection

ž Coagulopathies

ž Vertebral anomalies

ž Neurological diseases

ž Known allergy to study drug. 

ž  ASA IV and above.

ž Age <18 years and >65 years

ž Operation last for more than 3 hours.

This study was conducted on 58 patients of 

American society of anaesthesiologist’s (ASA) grade 

–I, II & III of either gender posted for orthopaedic 

lower limb replacement surgeries i.e. cemented bipolar, 

total hip replacement, total knee replacement, modular 

bipolar. 58 patients were divided into 2 equal groups 

randomly. Postoperatively the drug was administered 

by the anaesthesiologist related with study. Group T 

(Tramadol group n= 29) received 1mg/kg of tramadol 
in 10 ml of 0.9 % normal saline. And Group F (Fentanyl 

group n= 29) received 1 µg/kg of fentanyl in 10 ml of 0.9 
% normal saline.

Preoperative Assessment:

 Pre operatively patients were assessed for 

physical examination and laboratory investigations. 

Patients were explained about the epidural technique. 

Its advantage and disadvantage were explained. Patients 

were also educated about the usage of Linear visual 

Analogue scale (VAS –Figure 1) for assessment of the 

intensity of post-operative pain. All the patients were 

kept nil per oral overnight, a night before surgery. 
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Figure 1 Visual analogue scale (VAS)

Inside the operating room, an intravenous (i.v.) line 

was secured with 18-Gauge vein fl ow. Baseline heart 
rate (HR), non-invasive systolic, diastolic and mean 

arterial blood pressure (SBP, DBP, MAP), continuous 

electrocardiogram (ECG) monitoring and oxygen 

saturation SpO2 were recorded.

All patients were pre medicated with inj. 

glycopyrrolate 0.2mg, inj. ondansetron 4 mg and inj. 

ranitidine 50 mg i.v. followed by preloading with inj. 

Ringer’s lactate 10ml/kg prior to spinal anaesthesia.

In sitting position, 18 G epidural Tuohy needle 

was introduced in L2-3 interspinous space. The epidural 

space was identifi ed with hanging drop method and 20 
G epidural catheter was inserted in the space up to 5 cm. 

3 ml of 2% lignocaine with adrenaline (1:200000) was 

given as a test dose to rule out intrathecal or intravascular 

placement of epidural catheter. Sub arachnoid block 

was performed in L3-4 space using 25 G Quincke’s 

spinal needle with inj. bupivacaine 0.5% heavy. No 

analgesics were administered during the intraoperative 

period and patient was shifted to postoperative ward 

after completion of surgery. Patients were monitored for 

vitals.

 Postoperatively all patients were shifted to recovery 

room. Patients were assessed at 30 minutes intervals for 

fi rst two hours then at 4, 8,12,18,24, 48 hour after giving 
fi rst dose of epidural opioid. Epidural dose was provided 
upon pain (VAS>5) in postoperative period. Group T 

(Tramadol group) received 1mg/kg of tramadol in 10 ml 

of 0.9 % normal saline. And Group F (Fentanyl group) 

received 1 µg/kg of fentanyl in 10 ml of 0.9 % normal 

saline via epidural catheter. The drugs were repeated 

during fi rst 48 hours whenever patients had VAS score 
> 5. Patients were monitored for onset of analgesia 

(assessed as 0 hour), duration of analgesia, quality of 

analgesia, frequency of requirement of drug, HR, SBP, 

DBP, MAP, SpO2, RR, VAS, Ramsay sedation scale and 

any side effects or complication.

Onset of analgesia: Is the time between 

administrations of the drug (VAS > 5) till VAS score 

become less than 5.

Period of analgesia: Time duration from onset of 

analgesia (VAS < 5) till participant complains of pain 

(VAS > 5).

Quality of analgesia: Was assessed by using pain 

score and compared in both the groups.

Ramsay Sedation Scale (Table 1): Was used as 

tool for assessing level sedation.
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Table1 Ramsay sedation scale

Score Response

1 Anxious or restless or both

2 Cooperative, oriented and tranquil

3 Responding to verbal commands

4 Brisk response to stimulus

5 Sluggish response to stimulus

6 No response to stimulus

Statistical calculation: A P-value < 0.05 was considered significant. 

Results and Observations

A total number of 58 patients in the age group of 18 

– 65 years belonging to ASA grade –I, II & III of either 

gender posted for orthopaedic lower limb replacement 

surgeries were enrolled in this study. Patients were 

divided into 2 equal groups randomly. Postoperatively 

upon VAS>5 drugs were administeredepidurally by the 

anaesthesiologist related with study.

Group T (Tramadol group) received 1mg/kg of 

tramadol in 10 ml of 0.9 % normal saline.

Group F (Fentanyl group) received 1 µg/kg of 

fentanyl in 10 ml of 0.9 % normal saline.

In this study, mean age in group T and group F 

was 49.24±11.33 and 49.03±13.9 years respectively. 

In Group T, 23 patients were male and 6 patients were 

female where as in group F, 11 patients were male and 

18 patients were female.

The average time of onset of analgesia in group T 

and group F was 12.47 and 16.15 minutes respectively. 

The range lied between 9 to 18 minutes in group T and 3 

to 10 minutes in group F (Figure 2). P value was <0.001 

(Significant).

Figure 2: Onset of analgesia (range, mean± SD)

Range of duration of analgesia in Group T lied between 6 to 12 hours with Mean±SD of 8.06±1.25 hours and 

in Group F lied between 4 to 8 hours with Mean±SD of 5.4±0.97 hours (Figure 3). P value was <0.001(Significant).
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 Figure 3: Mean duration of analgesia

VAS score of two different group (Group Tramadol 

and Group Fentanyl) were recorded at 0, 30, 60, 90 

minutes & at 2, 4, 8, 12, 18, 24, 48 hours. VAS score 

at 0 minutes defi nes VAS score before giving fi rst dose 
when patient complaint of pain postoperatively.

P value at 0 minute (P>0.05) signifi ed that mean 
VAS score before giving dose was not statistically 

signifi cant. Mean VAS score at 30, 60, 90 minutes & 
at 2, 4, 8, 12, 18, 24, 48 hours was highly signifi cant 
(P<0.001). At 18 hour P value was <0.05 which was 

signifi cant and at 48 hours p value was >0.05 not 
signifi cant. VAS Score of fentanyl was signifi cantly at 
lower side at maximum time (Figure 4). This data shows 

that pain control in group F (Fentanyl) was signifi cantly 
better than in Group T (Tramadol).

Figure 4Quality of analgesia mean VAS
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The number of epidural top-up requirement was high in group F as compared to group T (Figure 5). On calculating 

p value, it was found that it is statistically significant at 4, 24 and 48 hours. 

Figure 5Epidural top-up Requirement in 48 hours

The frequency of top-up requirement was high in 

group F compare to group T. In group T maximum 

patients (i.e. 15) required 5 top-ups, 2 patients required 

3 top-ups, 7 patients required 4 top-ups and 5 patients 

required 6 top-ups in 48 hours . In group F maximum 

patients (i.e. 9) required 6 top-ups, 3 patients required 

5 top-ups, 6 patients required 7 top-ups, 7 patients 

required 8 top-ups and 4 patients required 9 top-ups in 

48 hours. P value (<0.05) was statistically significant 
for patients requiring 4, 5, 7, 8 top ups in 48 hours. P 

value for patients who required 3, 6, and 9 top-up were 

statistically insignificant.

Sedation score was observed by using Ramsay 
Sedation Scale (Table 1). In group T, 97.8% of patients 

were having score of 2 and 2.2% of patients were having 

score of 3 where as in group F 86.5% of patients were 

having score of 2 and 13.5%.

In both groups haemodynamic parameters were 

comparable P value was >0.05 not significant.

Side effects of both the drugs were recorded. In 

group T, 5 patients (17.2%) of patients had vomiting, 4 

patients (13.7%) of patients had nausea and no patient 

had episode of purities on comparing with group F, 2 

patients (6.8%) of patients had vomiting, 2 patients 

(6.8%) of patient had nausea and 4 patients (13.7%) had 

episode of purities.While comparing group T to group 

F, P value was statistically insignificant for vomiting 
and nausea but p value was statistically significant for 
pruritus.

Discussion

Treating postoperative pain is very challenging 

and prime concern for anaesthesiologist12. Among all 

operative procedures orthopaedic procedure is one of the 

most painful. Postoperative ambulation can aggravate 

the pain in these patients. There are many advantages 

of use of regional anaesthesia techniques for patients 

undergoing lower limb orthopaedics replacement 

surgeries, benefits includes less intra operative bleeding, 
less chances of thromboembolic complications and less 

chances of perioperative mortality13, 14. In combine 

spinal and epidural technique catheter is kept in situ in 

postoperative period this can be used for the purpose of 

intraoperative anaesthesia and postoperative analgesia 

To control post-operative pain guidelines have 

been produced by the agency of health care policy and 

research, public health service U.S. are to decrease the 
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incidence and intensity of acute pain, patient’s education 

about the need of communication for unrelieved pain, 

comfort and satisfaction of patient should enhance, 

contribute to fewer postoperative complications and 

in some cases shorter stays. 15 Adequate pain relief 

results in decrease in hospital stay time reduces cost 

and increases patient satisfaction, improve quality of 

life. Epidural use opioids gives advantage over systemic 

administration. Opioids acts on receptor in spinal cord 

and provide better quality of analgesia, less sedation 

score and better physiological function16. 

Girish P. Joshi et al 17 did a study to compare the 

efficacy of epidural fentanyl infusion with i.v. morphine 
via a patient-controlled analgesia system and observed 

that the postoperative pain scores were significantly 
lesser in the group epidural than in the Group IV-PCA 

throughout the study period. 

The aim of our study was to compare post-operative 

analgesic efficacy of epidural tramadol vs fentanyl in 
lower limb orthopaedic replacement surgery.

Our study was conducted on 58 patients including 

either gender, patient aged between 18 years to 65 years. 

Patients were divided into 2 equal groups randomly, 

group T for drug tramadol and group F for drug fentanyl.

The demographic data of two groups were 

comparable in term of age weight and gender, which 

was consistent with the study of Dr Ruchi Gupta et al 

in 201118. 

ONSET OF ANALGESIA: In our study, average 

time of onset of analgesia in group F was faster than 

group T. P value <0.001 which was significant. Dr 
Jitendra Raghunath et al 19 in 2014 were observed 

in their study that mean onset of analgesia in tramadol 

(group A) was 16.2 ± 2.82 and in fentanyl (Group B) 

was 12.2 ± 2.37 minutes. Ujjwala B Khairmode et al 
20in 2016 carried a comparative study between epidural 

tramadol and fentanyl they observed that mean onset of 

analgesia in group T was 13.08±2.6 and in group F was 

5.79±1.46 minutes. In 2017 L. Giridhar Naik and et al 
21observed thatthe onset of analgesia was shortest (3.75 

± 0.36 minutes) in fentanyl group followed by tramadol 

(7.76 ± 0.65 minutes) and buprenorphine (13.98 ± 1.46 

minutes) groups which was statistically significant. 

Result of our study was similar to above studies, from 

this we could conclude that the onset of onset of analgesia 

with fentanyl was shorter than tramadol. 

Duration of Analgesia

In our study range of duration analgesia in Group 

T lies between 6 to 12 hours with mean and standard 

deviation of 8.06±1.25 hours and in Group F range of 

duration analgesia lies between 4 to 8 hours with mean 

and standard deviation of 5.4±0.97 hours. P value was 

<0.001 statistically significant. Duration of analgesia in 
group T was significantly more in comparison to group 
F. Ujjwala B Khairmode et al 20observed duration of 

analgesia in group1 Mean±SD of 6.2±0.5 hours while in 

group 2 ranged between 3-4hrs with a mean of 3.48±0.4 

hours. Dr. Jitendra Raghunathet al19 observed that 

the mean duration of analgesia with tramadol (group 

A) was 4.92±0.74 hours which was significantly higher 
than with fentanyl (group B) i.e., 3.06±0.38 hours. L. 
Giridhar Naik and et al 21 observed that the duration of 

analgesia was 3.8725 ±0.31 hours in fentanyl group 7.23 

±0.56 hours in tramadol group which was statistically 

significant. Ruchi guptaet al 18 observed that mean 

duration of analgesia with epidural tramadol was 

6.25±1.58 hours.

Epidural use of tramadol and fentanyl in similar 

studies showed some variation in duration of analgesia 

with compare to our study but in all the studies duration 

of analgesia with tramadol was longer than fentanyl. 

VAS score of two groups 

In our study VAS score of both groups were 

recorded at 0, 30, 60, 90 minutes & at 2, 4, 8, 12, 18, 24, 

48 hours.P value calculated at 0 minute (P>0.05) was 

not significant Mean VAS score at 30, 60, 90 minutes 
& at 2, 4, 8, 12, 18, 24 hours was highly significant 
(P<0.001). This data shows that pain control in group 

F (fentanyl) was significantly better than in Group T 
(Tramadol). Ujjwala B Khairmode et al 20 noted that 

VAS score was significantly lower in group fentanyl 
than group tramadol for first 24 hours and quality of 
analgesia was better in group fentanyl. Sugimoto M et 
al22 observed that patients receiving epidural fentanyl 25 

µg having significantly superior pain control than with 
patients receiving epidural fentanyl 12.5 µg. Swarna 
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Banerjee and et al23 concluded that pain score was 

significantly lower in group butorphanol, fentanyl than 
in group nalbuphine. Dr. Preeti more et al 24 noticed 

that VAS score in group tramadol was higher than in 

group butorphanol. 

Epidural top-up

We noted the top up requirement at 4, 8, 12, 18, 24, 

48 hours and found that the number of epidural top-up 

requirement was high in group F as compare to group 

T. Calculated p value was statistically significant at 
4, 24 and 48 hours. Similarly, when we compare total 

number of top-ups required in each patient in 48 hours 

total number of doses required with fentanyl was high 

as compared to tramadol and calculated p value was 

statistically significant for patients required 4, 5, 7, 8 top 
ups in 48 hours on comparing both the groups. Ujjwala 
B Khairmode et al 20found that top-up required 

was higher in group fentanyl compared to group T. 

L.Giridhar Naik and et al 21 found that fentanyl 

because of its shorter duration of analgesia it had to be 

given more frequently than tramadol and buprenorphine. 

Our result was comparable with these studies and from 

this we could conclude that due to its short duration of 

action frequency of top-up required with fentanyl was 

higher than tramadol.

Comparing sedation score 

In group T, 97.8% of patients were having score 

of 2 and 2.2% of patients were having score of 3 

where as in group F 86.5% of patients were having 

score of 2 and 13.5% of patients were having score of 

3. Ujjwala B Khairmode et al 20in group tramadol 

out of 40 patients 6 patients were fully awake and 34 

patients were slightly drowsy where as in group fentanyl 

out of 40 patients 2 patients were fully awake and 32 

patients were slightly drowsy, 6 patients were asleep 

but easily arousable. Calculated p value was statistically 

insignificant. Swarna Banerjee and et al 23 found that 

32% of patients were sedated with butorphanol and 20% 

of patients were sedated with fentanyl.Vicker MD et 
al 8 compare tramadol and pethidine and found lower 

sedation score with tramadol.From our study and similar 

studies concluded that sedation score with fentanyl was 

slightly lower side as compare to tramadol but it was 

statistically insignificant. None of the patient required 
any medical intervention for sedation. 

No significant difference was noted in pulse rate, 
systolic and diastolic blood pressure in both the group 

p>0.05.

Side Effects:

In our study group T, 5 patients (17.2%) of patients 

had vomiting, 4 patients (13.7%) of patients had nausea 

and no patient had episode of purities on comparing with 

group F, 2 patients (6.8%) of patients had vomiting, 2 

patients (6.8%) of patient had nausea and 4 patients 

(13.7%) had episode of purities. Jasleen Kaur et al 
25had 25 % incidence of pruritus in patients receiving 

fentanyl. Jitendra Raghunath et al 19found that 

incidence of nausea was 33% with tramadol and 10% 

with fentanyl, incidence of vomiting was 10 % with 

tramadol. 13.33 % patient had incidence of pruritus who 

received fentanyl and none of the patient had episode 

of pruritus with tramadol. Ujjwala B Khairmode et 
al 20found that incidence of nausea and vomiting was 

2.5% with fentanyl which is 17.5% and 12.5% in case 

of tramadol. Santosh Kumar et al 26found that 6 out 

30 patients had incidence of pruritus when fentanyl was 

used as an adjuvant. L. Giridhar 21found that 6 out 20 

patients with tramadol and 4 out of 20 patients with 

fentanyl had incidence of nausea & vomiting. 3 patients 

had pruritus with fentanyl. Our study had a similar result 

with above studies. It was higher in case of tramadol 

but it was statistically insignificant whereas incidence 
of pruritus was significantly high with fentanyl than 
tramadol.

Conclusion

From our study we concluded that fentanyl was 

having better quality and early onset of analgesia with 

compare to drug tramadol. But due to shorter duration 

of action of fentanyl the frequency of top-up doses 

requirement was high with fentanyl as compare to 

tramadol. Sedation with both the drugs was comparable 

with no serious out come and none of the patients 

required any treatment for that. There were no serious 

side effects with both the drugs. Nausea and vomiting 

was noticed in both the groups, with slightly high 

incidence with tramadol, whereas incidence of pruritus 
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was only seen with fentanyl.  
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Abstract

Descriptive study of “Magnitude of Unnatural deaths amongst autopsies” was carried out at a tertiary care 
centrecatering to urban and rural populationwith aims todetermine cause & manner of unnatural deathsand 
to estimate its magnitude according to area and sex. 

840 cases (81%) fulfilled criteria,male: female ratio was 2.28:1. In urban & rural areas;vulnerable age group 
was 21-30 years (35% &29%) followed by 31-40 years (23% &20%); most cases were hanging (49%& 
32%) followed by RTA (27% & 31%) & poisoning (10% & 19%).Suicides (60% & 55%) were more than 
accidents (35% & 42%) & homicides (5% & 3%). Hanging was more common in urban, whereas RTA & 
poisoning common in rural areas. More percentage females succumbed to hanging & poisoning whereas 
more males to RTA, electrocution & fall from height. Males succumbed mostly during 6 am-12 pm (161) 
& 8 pm-6 am (157); whereas females succumbed mostly during 6 am-12 pm (74) & 69 cases each in 12-4 
pm & 4-8 pm.

 This study indicates need of strategies to curb unnatural deathsthrough health education& safety measures, 
counseling & treatment of depression; and better roads with signal boards. 

Key words: Unnatural;Cause; Manner of death;Urban;Rural 

Original Research Article 

Introduction

Death could be natural or unnatural. A death is 

named unnatural when it is caused prematurely against 

the order of nature by injury, poison, or other means 

of violence.1Unnatural deaths whether accidental or 
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suicidal or homicidal has to be subjected for postmortem 

examination to rule out foul play.2 Prevalence of such 

unnatural deaths depends upon the population density, 

employment opportunities, transport system, work 

pressure, poverty, etc. 

Our institute is a tertiary care centre catering to both 

urban and rural dense population with plenty of factories 

and farm lands, cement & brick houses, salaried & 

farmers, well planned to cross country roads. Pattern of 

unnatural deaths in a particular geographic area gives the 

reflection of its law and order situation, the prevailing 
social set up and mental health status of that region. The 

present study was initiated to establish these facts in this 

region of the country. 

DOI Number: 10.37506/ijfmt.v15i3.15364
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Aims and Objectives

1. To determine the cause and manner of unnatural 

deaths amongst autopsies. 

2. To estimate the magnitude of unnatural deaths 

according to area and sex.

Materials and Methods

Type of Study: Descriptive study

Source of Data:All cases subjected for medico-

legal autopsy at Department of Forensic Medicine in a 

tertiary care centre, BengaluruNorth from April 2016 to 

March 2020.

Method of Collection of Data:History was 

furnished by police in forms 146 (i) and (ii) and further 

proforma was filled by interviewing the relatives and 
friends of deceased, who accompanied the dead body. 

This proforma was used to collect the socio-demographic 

details of each case (age, sex, time and place of incidence, 

month and year etc.). Post mortem examination of each 

case wascarried out as per standard procedure; various 

causes and manner of death were recorded. Further, 

comparative evaluation of data was analyzed. 

Inclusion Criteria:All cases subjected for autopsy.

Exclusion Criteria:Natural deaths, Obscure and 

negative autopsies.

Sampling method:Purposive sampling

Period of Study: 4 years from April2016 to 

March2020 

Prior ethical clearance was obtained. 

Results and Discussion

From prospective record analysis of allautopsy 

cases over a period of 4 years fulfilling inclusion criteria, 
1032 cases were subjected for autopsy, amongst which 

840 cases (81%) were unnatural deaths.584 cases (70%) 

were males & 256 cases (30%) were females.532 cases 

(64%) of the unnatural deaths were from urban areas and 

308 cases (36%) were from rural areas [Fig 1]. Majority 

(64%) of unnatural deaths were from urban areas due to 

the fast-growing population in urban areas and widening 

of city limits by the corporation. 

Amongst 532 cases of unnatural deaths in urban 

areas, 370 cases (70%) were males and 162 cases (30%) 

were females. Amongst 308 cases of unnatural deaths 

in rural areas, 214 cases (70%) were males and 94 

cases (30%) were females. [Fig 2]Male: female ratio of 

unnatural deaths in both urban & rural areas was 2.28:1. 

Males (70%) outnumbered females (30%) as males were 

still considered as earning member of the family and 

went out in pursuance of their work, hence prone forlots 

of pressure arising out of managing family and work. 

This was similar to a study wherein the male: female 

ratio was 2.3:1 amongst 758 unnatural deaths in the year 

2014.3

In urban areas, 186 cases (35%) of unnatural deaths 

were in the 21-30year age group followed by 120 cases 

(23%) in the 31-40 year, 73 cases (14%) in 41-50, 60 

cases (11%) in11-20, 40 cases (7%) in 51-60, 22 cases 

(4%) in <10 year, 21 cases (4%) in 61-70 and 10 cases 

(2%) in >70 year age groups. In rural areas, 88 cases 

(29%) of unnatural deaths were in the21-30year age 

group followed by 62 cases(20%) in the 31-40 year, 50 

cases (16%) in 41-50,38 cases (12%) in 51-60, 37 cases 

(12%) in11-20, 14 cases (5%) in 61-70, 10 cases (3%) 

in<10 year and 9 cases (3%) in >70 year age groups.[Fig 
3] As age advanced, unnatural deaths wereless often. The 

vulnerable age groups for unnatural deaths both in urban 

& rural areas were those in 21-30 years (35% &29%) 

followed by age groups of 31-40 years (23% &20%) 

and 41-50 years (14% & 16%) respectively. The reason 

being that these age groups of men & women being the 

young adults with lot of desires are more prone for stress 

and succumbed mainly due to lack of resilience. 

Amongst 532 unnatural deaths in urban areas, 

hanging (49%, 263 cases)was the commonest cause of 

death followed by road traffic accidents-RTA (27%, 
143 cases), poisoning (10%, 55 cases), murder (5%, 

25 cases) & fall from height (4%, 22 cases). Amongst 

308unnatural deaths in rural areas, hanging (32%, 98 

cases)was the commonest cause followed by road traffic 
accidents-RTA (31%, 96 cases), poisoning (19%, 59 

cases), drowning (6%, 18 cases) & fall from height (3%, 

9 cases)[Fig 4].
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Hanging was the most preferred method of unnatural 

deathsmore common in urban (49%) than rural (32%) 

areas due to impulsive nature of taking decision & action 

in mostly busy & isolated urban people, thus resorting 

to faster death. Whereas RTA was more common in 

rural (31%) than in urban (27%) areas; due to careless 

fast driving in poor lighted countryside (rural areas) 

roads without signal boards. Similarly, poisoning was 

drastically more in rural(19%) than in urban(10%) areas; 

due to easy availability of insecticides & pesticides in 

houses & farm lands in rural areas.Drowning in lakes 

was more prevalent in rural areas (18 cases) whereas 

drowning in sumps was more in urban areas (10 cases), 

due to disappearance of lakes as a result of urbanization. 

Railway deaths (9 cases) were seen exclusively in rural 

area as railway track was found only in rural areas. 



572    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Media including television & movies play vital role in 

inducing such ideations in these vulnerable groups. 

Majority of males in urban areasdied of hanging 

(45%) followed by RTA (31%); whereas majority of 

males in rural areasdied ofRTA (36%) followed by 

hanging (28%) as the commonest cause of unnatural 

death. Male: female ratio, in urban & rural areas, amongst 

hanging was 1.76:1 & 1.57:1; amongst poisoning 

was 1.23:1 & 1.68:1; amongst RTA was 3.76:1 & 

4.33:1; amongst drowning was 1.5:1 & 2:1; amongst 

electrocution was 9:1 & 7:1; amongst snake bite was 

1:1 & 2:1; amongst fall was 10:1 & 8:1; and amongst 

murders was 1.5:1 & 1:1 respectively. In another study, 

male: female ratio was:in road traffic accidents-4.0:1, 
in hanging-1.0:1, in poisoning-2.6:1, in burns- 0.5:1, in 

drowning-2.7:1, in others-6.5:1.3

In urban areas, suicides (60%, 322 cases) were more 

common compared to accidents (35%, 185 cases) & 

homicides (5%, 25 cases). Similarly, in rural areas too, 

suicides (55%, 169 cases) were more common compared 

to accidents (42%, 131 cases) & homicides (3%, 8 

cases)[Fig 5]. Male: female ratio, in urban & rural 

areas, amongst suicides was 1.82:1 & 1.60:1; amongst 

accidents was 3.86:1 & 4.24:1; and amongst homicides 

was 1.5:1 & 1:1 respectively.

In both urban & rural areas, suicides (60% & 55%) 

were more common compared to accidents (35% & 42%) 

& homicides (5% & 3%). Similarly, in a study, suicides 

accounted for 86{76.8%} cases, followed by accidental 
- 14{12.5%} and homicidal 12{10.7%}.4In contrast, in 

another study, accidents were 567, out of which, males 

were 412 (54%) & females were 155(20%); suicides 

were 165, of which, males were 98 (13%) and females 

were 67(9%); while homicides were 17 of which males 

were 12 (1.6%) and females were 5(0.6%). In 9 cases, 

manner of death was not known, of this, males were 4 

(0.5%) and females 5(0.6%).3

Amongst suicides, hanging was the most preferred 

method of suicide by both males & females, both in urban 

& rural areas. But in urban areas,deceased, looked for 

faster methods of suicide like hanging; whereas inrural 

areas, deceased, also resorted for other methods of 

suicides like poisoning which caused slow deaths; owing 

to less severity of suicidal impulse in them compared 

to urban people. Hanging (72.2%) was also the most 

frequent method in studies by Chavan BS et al and Soole 

R et al.5,6 In contrast, the primary method of suicide was 

poisoning, used by 40.50% of deceased, involved in 

45.53% of cases.7 Male: female ratio in urban & rural 

areas, died of hanging was 0.77:1 & 0.7:1; & died of 

poisoning was 0.9:1 & 0.73:1; whereas died of RTA was 

1.63:1 & 1.89:1; respectively. Most unnatural deaths 

of females in urban (59%) & rural (40%) areas were 

suicidal in nature, mostly due to hanging; indicating that 

women often resorted to faster method of death; whereas 

more males compared to females succumbed to RTAs 

owing to their frequent travel outside. Similarly, more 

men compared to women succumbed to electrocution 

& fall from height accidentally owing to majority of 

construction workers being males hence involved in 

such mishaps. In contrast, in a study, unnatural female 

deaths encountered were RTAs, poisoning, hanging, 

burns, snake bite and drowning; wherein poisoning was 

the most common method of suicidal death followed by 

hanging and burns.4 Women preferred jumping from 

height (p<0.001) in a study in Athens.8Murder was more 

common in urban (5%) compared to rural (3%) areas 

suggesting more anguish in urban areas; & was more in 

urban males compared to females.

Overall, most unnatural deaths occurred in the time 

period of 6 am-12 pm (28%, 235 cases) followed by 

4-8 pm (26%, 211 cases), 8 pm-6 am (24%, 201 cases) 

& 12-4 pm (22%, 183 cases). Urban males succumbed 

unnaturally mostly in the time period of 8 pm-6 am 

(28%) followed by 6 am-12 pm (27%); whereas rural 

males succumbed unnaturally mostly in the time period 

of 6 am-12 pm (27%) followed by 8 pm-6 am (24%). 

But, urban females succumbed unnaturally mostly in the 

time period of 6 am-12 pm (30%) followed by 4-8 pm 

(29%); whereas rural females succumbed unnaturally 

equally in the time periods of 6 am-12 pm& 12-4 pm 

(28%) followed by 4-8 pm (23%). [Fig 6]Male: female 

ratio of unnatural deaths, in urban & rural areas, in the 

time period of 6 am-12 pm was 2.14:1 & 2.23:1; 12-4 

pm was 1.62:1 & 1.69:1; 4-8 pm was 1.95:1 & 2.27:1; 

and in 8 pm-6 am was 4.3:1 & 2.6:1 respectively.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      573

Overall, males succumbed unnaturally mostly in 

the time period of 6 am-12 pm (161 cases) followed by 

8 pm-6 am (157 cases); whereas females succumbed 

unnaturally mostly in the time period of 6 am-12 pm 

(74 cases) followed by 69 cases each in 12-4 pm & 4-8 

pm. This indicates that for both males (28%)& females 

(29%), 6 am-12 pm was the most vulnerable time period 

for unnatural deaths. But, second most vulnerable period 

for males was 8 pm-6 am (27%) & for females was 

both 12-4 pm & 4-8 pm (27% each); probably because 

females were alone during these hours in their houses or 

rushing back home early compared to males who usually 

don’t mind going back home in the late hours of night. 

This attitude of men working that extra hour &going 

back home in the late hours of night could be the reason 

for high male: female ratio in the time period 8 pm-6 

am amongst unnatural deaths in urban areas (4.3:1) 

compared to rural areas (2.6:1); whereas in rural areas 

males went back home early in the evening, hence high 

male: female ratio in 4-8 pmamongst unnatural deathsin 

rural areas (2.27:1) compared to urban areas (1.95:1). 

Conclusion

In our study, majority of unnatural deaths were from 

urban areas.Male: female ratio was 2.28:1. Vulnerable 

age groups for unnatural deaths both in urban & rural 

areas were those in 21-30 years followed by age groups 

of 31-40 years. Most unnatural deaths were due to 

hanging followed by RTA & poisoning. Hanging was 

more common in urban areas, whereas RTA & poisoning 

was more common in rural areas. Suicides were more 

than accidents & homicides. More percentage of females 

succumbed to hanging & poisoning whereas more males 

succumbed to RTA, electrocution & fall from height; 

compared to their counterparts.Males succumbed mostly 

during 6 am-12 pm followed by 8 pm-6 am; whereas 

females succumbed mostly during 6 am-12 pm followed 

by 12-4 pm & 4-8 pm. 

Recommendations:

Efforts to decrease mortality by preventive steps 

like health education regarding importance of life, better 

roads with appropriate signal boards including speed 

limits at danger zones, social connection in depressed 

and isolated are recommended. Suicide prevention 

efforts shouldinclude treating mental disorders such 

as depression especially in stressed urban areas& their 

psychological counselling. The media, which includes 

the Internet, may help prevent suicide by providing a 

social group for those who are in need during this period 

& age groups of vulnerability. 
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Abstract

Knowledge management in health care is a hot cake to study. Since this sector is heavily relying on the 
knowledge of different ingredients, and evidence based medicine is expected to be implemented in daily 
health care activities; besides, delivery of care replies on cooperation of several partners that need to 
exchange their knowledge in order to provide quality of care. IN health care a knowledge based treatment 
and consultancy is most required things in contemporary scenario. Since lot more challenges are lies in 
the way of knowledge management. In public health decision is mainly based on data and a shift is needed 
towards evidence based decision making. It is obvious that health care can profit from many advantages that 
KM can provide. Nevertheless, several challenges are ahead, some are proper to KM and other particular to 
the health care field. This chapter will overview KM, its methods and techniques, and provide and insight 
into health care current challenges and needs, discuss applications of KM in health care and provide some 
future perspectives for KM in health care.
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Introduction

Knowledge management and its role in health care 

sector in 2012. It has been concluded that healthcare 

sector is service based sector in which the knowledge is 

considered intangible asset which can varies for person to 

the person. Healthcare sector is gaining attention world 

widely so we should consider knowledge management as 

the basic tools. Healthcare generally means prevention 

from diseases, treatment from diseases, diagnosis 

and recovery from various other diseases. Healthcare 

services are delivered by the healthcare profession 

which may include doctors, nursing, pharmacists and all 

others which are involved in the healthcare profession. 

In India healthcare is divided into three categories for 

the public health care which may include primary care, 

secondary care and tertiary care. Health is generally 

well-being of the human being in all aspect of life which 

may include physical as well as mental well-being of 

the human. Healthcare sector heavily relies upon the 

knowledge and delivery of care mainly depend upon 

the healthcare professional1. Healthcare is a knowledge 

driven process and thus knowledge management (KM) 

and the tools to manage knowledge in health sector are 

gaining attention. Technology plays vital role in KM 

in facilitating knowledge flow through its life cycle, 
being realized by the implementation of knowledge 

management system (KMS). Information technology 

(IT) provides a technical foundation that facilitates 

KMS implementation. knowledge management (KM) 

is becoming an established discipline with many 

applications and techniques, its adoption in health 

care has been challenging. Though, the health care 

sector relies heavily on knowledge and evidence-based 

medicine is expected to be implemented in daily health 

care activities; besides, delivery of care replies on 

cooperation of several partners that need to exchange 

their knowledge in order to provide quality of care. In 

public health decision is mainly based on data and a shift 
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is needed towards evidence-based decision making2. 

Solving problems and making optimal decisions in 

healthcare is heavily dependent on access to knowledge. 

In today’s increasingly complex environment, it is 

rapidly becoming essential for healthcare organizations 

to effectively manage both internal knowledge and 

externally generated knowledge in order to provide 

the best possible healthcare, achieve operational 

excellence, and foster innovation. A well-organized 

and effective strategy for knowledge management in 

healthcare can help organizations achieve these goals. 

In service base companies, knowledge is a central 

intangible asset; knowledge management deals with 

the creation, use, reuse, dissemination of Knowledge. 

Knowledge Management (KM) became a discipline 

during the 80’s, and the growing role of information 

technologies enabled the development of efficient KM 
tools using databases and collaborative software. As an 

interdisciplinary discipline, KM regroups concepts from 

Information Technology Management, Philosophy, 

Cognitive Sciences, and Organization Studies. The 

result is the existence of several schools and approaches 

in the practice of KM3. 

Literature Review

According to this article healthcare sector primarily 

relies upon the evidence and knowledge which are 

implies in the daily for healthcare in different sector 

so that it can improve the quality of the healthcare by 

exchanging their knowledge with each other. Knowledge 

management also helps us in the improving the decision 

making related to solve the different problems in the 

healthcare so that patients can be easily recover from 

severe diseases as fast as so that reduction in the medical 

error can occur. There are some of the challenge faced in 

the healthcare sector as the implication of the knowledge 

as patients should has trust on his or her doctor, second 

main challenge faced is the as it expensive sector and 

as well as the time-consuming sector. Knowledge 

management has decreased all these challenges by 

innovation in the healthcare so that it can provide the 

quality of the care and reduces the error in the healthcare. 

According to this article 21st century is facing some of 

the major problems related to the healthcare which can 

be changes in education, transparency and accountability 

of the healthcare system and the financial constraints of 
the patients in related to their problems4. Knowledge 

management is a tool which requires all these activities 

such as sharing of knowledge with each other, focus upon 

the interaction with the institution health organisation to 

determine best possible outcome in day today world. 

Knowledge management also helps the healthcare 

organisation think upon the new way of the learning by 

sharing their idea and thoughts.According to this article 

how knowledge management is important in daily aspect 

of healthcare practices. This researcher paper also talks 

as about how the healthcare profession make as relation 

with their patients by building trust, understanding 

mutually and their involvement in decision making. The 

paper also discusses about the various other aspect which 

are correlated with the healthcare profession such as the 

efficiency of nursing staff, telemedicine, information 
technology and reduction of medical error. Knowledge 

management means how we can create, share, storage 

and utilization of the knowledge in the field of medical. 
The author also implies on how can we efficient in the 
term efficient. The paper also covers the knowledge 
management with respect to the healthcare sector in the 

developed countries such as U.S.A, U.K, France and 

China and what different kind of strategies used these 

countries. Knowledge management is important for the 

nursing staff as it is essential and improve the efficiency 
of their work towards patients. In this researcher paper 

author implies on the various diverse factors of the 

knowledge which included in the decision making of the 

healthcare sector. Knowledge management also implies 

data mining so that decision making can be support 

in terms of the strategies, planning and evidences in 

the healthcare5. The paper also deals with the various 

strategy’s plans involved in the operation and decision-

making in healthcare institute. The practical aspect of 

the knowledge management should be synergy with 

the decision-making so the best suitable strategies can 

be formulated. In this research paper three different 

studies were conducted through the interview with the 

43 professionals in which it was concluded that practices 

knowledge does not guarantee effective management, 

appropriate use of the technology in the healthcare, flow 
of the knowledge amongst the employees and effective 

communication. The implementing of the knowledge 

management is not an easy job in the healthcare. The 
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organization in healthcare try to capture best employees 

so they can share their knowledge with other employees 

in order to improve healthcare facilities in their 

organizations. 

In this research paper healthcare system is an 

interdependent upon the various factor such as patient 

expectation, change in the technology and funding from 

the government. But in actually healthcare is knowledge-

driven sector. In this paper main focus was on the how 

technology has improved the healthcare sector and how 

the organization are using the knowledge management 

as the strategy tools to improve their productivity and 

efficiency to deal with the patients. As technology as 
lead the major impact upon the healthcare to improve 

patient care by implementing and integrating with the 

new technologies evolved in the healthcare. According 

to author healthcare sector is knowledge driven which 

requires intense exploration of the knowledge to 

improve the efficiency5. To build the healthcare memory 

enterprise so it can suggest best possible solution in 

the healthcare. Healthcare is generally considered or 

perceived as the rich in the knowledge but in actually it 

is poor knowledge. Efficiency and effectiveness in the 
healthcare can be increased by the joint venture with the all 

the healthcare professional. The paper also focuses upon 

the role of the technology in the knowledge management. 

In this research paper Knowledge management is 

considered as the essential tool which can improve the 

healthcare safety of the patients and quality of the care 

in the healthcare institution. Healthcare organization is 

facing some the opportunities in implementation such 

as can be technology used in the communication and 

information so that it can support decision-making of 

the healthcare professional, healthcare record in the 

electronic. Healthcare organization are facing some of 

the barrier in generally some of them are as follow lack of 

motivation of employees to share their experiences, lack 

of infrastructure of the organization and privacy issues 

of the patients6. In this research paper main focus was on 

the Indian healthcare sector and quality of the healthcare 

services provided in India. How government is taking 

initiative to improve the healthcare sector by providing 

funds to sector. As India government is expending 

very less amount i.e., less than 1%of GDP in the public 

healthcare sector. There is also comparison of the Indian 

healthcare sector with respect to the developed countries 

and developing countries. There are the some of the 

challenges or struggle faced by the Indian healthcare 

providers as the outdated usage of the technology in 

the Indian healthcare sector. The opportunities in the 

healthcare sector in India as the increases of the medical 

tourists in the recent past years due the medical services 

are very cheap as comparison with the other developed 

countries. With the increases of the population and 

increases of the middleman income has gained access 

to the medical facilities which make the government 

to rethink upon the healthcare facilities so that it can 

improve the medical care, quality of healthcare in terms 

of the technology and infrastructure requirement in the 

healthcare. According to this article India is facing some 

of the challenges in the healthcare which are determine 

as the “The Five A’s” of the Indian healthcare. The 

Five A’s are as follow Awareness, Absence or human 

power crisis, Accountability, Access and Affordability. 

Awareness is the biggest issues in healthcare sector. 

Peoples should be aware about their own healthcare9. 

Absence or human power crisis as per the data there 

are very lees number of the healthcare workers in 

healthcare professions as compared to the population 

of our country. Accountability means that person who 

takes responsibility of the activities involved in the 

healthcare. Access can be defined as the access to the 
healthcare facilities in terms of the hospitals, clinic near 

to our society. Affordability is concerned as the biggest 

issues in healthcare sector because poor people cannot 

afford the healthcare facilities as they are expensive in 

nature7.

In this research paper exploratory research was 

conducted on the Kuwait City where response from the 

277 doctors was collected about the relationship between 

knowledge management practices perceived with the 

productivity and quality in Kuwait hospitals. In this study 

sharing of the knowledge has not shown the significantly 
result. In this author generally talk about the how India 

is facing some of the challenges which can be converted 

into opportunities. Indian government has increased 

their expenditure of the healthcare activities to improve 

the quality and performance. They have also strength 

the delivery services of the healthcare by improving the 

infrastructure. As per the data there are very a smaller 
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number of the healthcare worker with the density of the 

population. Technology as also change the healthcare 

by providing Telemedicine to the patients. Government 

is taking initiatives step to make people aware about 

various diseases. So that prevention from the diseases 

can take place at the first step to control the diseases. 
According to this India is facing storage of the medical 

person and they are not equally distributed amongst the 

state. As the shortage of the healthcare worker will affect 

the availability of the healthcare service as it will be time 

consuming as well it will make it expensive in nature. 

In this research paper author discuss about gap between 

the knowledge and practices is concerned the biggest 

issues in the healthcare. So how can they bridge that 

gap by using the frame work on (PARIHS) Promoting 

Action on Research Implementation in Health Services 

as this study was conducted in the Iran’s healthcare 

management. Interviews was conducted on the basis 

PARIHS framed work in which the question was asked 

from 15 healthcare mangers8.

Research Methodology

Research methodology provide a way of doing 

the work in further step. This is a mixed study where 

qualitative and quantitative both the methods have been 

used. Data has been collected with the help of primary 

collection tools. Structured questionnaire has been used 

after the pilot study. 

Objectives of the Study

This study is all about an impact of knowledge 

management in health care industry. In India, People 

working in such environment having a different aspect 

for the working. However, majority of employees are 

working in Health care industry are required to be more 

intellect in terms of their skills and knowledge. A sound 

intellect is the asset for any industry, if it is dealing in 

the case of health care industry, it become more crucial. 

Knowledge is being an asset in health care industry and 

people are well versed with their knowledge have been 

respected since the evolution of the mankind. 

In the above background the following objectives of 

the study have been identified: 

1. To explore the role of knowledge management 

in health care industry.

2. To study the impact of technical skills in health 

care industry. 

Data preparation and hypothesis testing. 

After extensive editing of the questionnaire received 

by the respondents, data has been feed on software for 

the analysis. Since collected data is normally distributed, 

a t –test analysis has been conducted in the study. 

Comparison of the mean is required in knowledge 

management and skills in health care industry. 

Cronbach’s alpha will generally increase as the 

inter-correlations among test items increase, and is thus 

known as an internal consistency estimate of reliability 

of test scores. Because inter correlations among test 

items are maximized when all items measure the same 

construct, Cronbach’s alpha is widely believed to 

indirectly indicate the degree to which a set of items 

measures a single unidimensional latent construct. It 

is easy to show, however, that tests with the same test 

length and variance, but different underlying factorial 

structures can result in the same values of Cronbach’s 

alpha. Indeed, several investigators have shown that 

alpha can take on quite high values even when the set of 

items measures several unrelated latent constructs. 

Table-1, Case Processing Summary

N %

Cases

Valid 200 100.0

Excludeda 0 .0

Total 200 100.0

a. List-wise deletion based on all variables in the procedure.

Table-2, Reliability Statistics

Cronbach’s Alpha N of Items

.881 200
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Hypothesis Formulation and Testing 

Hypothesis in this study is based on the assumption 

of knowledge management in health care industry. 

Knowledge management and health care industry is 

complementary to each other. In medical field, analysis 
of the knowledge in certain area are the key concern 

where various parameters of knowledge management 

have been dealt with10. Malpractices in medical 

procedures are costlier. Transparency in services where 

several factors related to knowledge management must 

be shared all across the medical care givers. Keeping 

above things in mind, following hypothesis have been 

framed in the study11. 

Hypothesis 1:Knowledge management can help 

to explore the other fields of health care where patients 
related concerns could be managed safely.  

 H0:There are no significant relationship 
between the knowledge management and 

health care outcomes. 

 H1: There are significant relationship between the knowledge management and health care outcomes. 

Table-3, Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean

Pair 1

Knowledge Management Vs. Health 
care Outcomes

1.32761 200 .32765 .076182

2.92134 200 .23143 .061243

 

Table-4, Paired Samples Correlations

N Correlation Sig.

Pair 1
Knowledge Management Vs. Health care 

Outcomes
200 .641 .312

Table-5, Paired Samples Test

Paired Differences

t df
Sig. 

(2-tailed)
Mean

Std. 
Deviation

Std. Error 
Mean

95% Confidence 
Interval of the 

Difference

Lower Upper

Pair 
1

Knowledge 
Management 

Vs. Health care 
Outcomes

-1.59373 .47839 .03980 -2.14129 -1.70246 -17.504 199 .0121

The calculated value of p is less than the standard value. Therefore, researcher is failing to accept the null 

hypothesis. 
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Hypothesis 2: There are significant contribution of technical skills in health care industry. 

 H0: There are no significant relationship between technical skills and health care industry. 

 H1: There are no significant relationship between technical skills and health care industry. 

Table-6, Paired Samples Correlations

N Correlation Sig.

Pair 2 Technical skills and health care services 200 .312 .000

 

Table-7, Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean

Pair 2

Technical skills and health care 
services

   2.41232 200 .41667 .05208

1.39021 200 .38025 .04753

Table-8, Paired Samples Test

Paired Differences

t df
Sig. 

(2-tailed)

Mean
Std. 

Deviation
Std. Error 

Mean

95% Confidence 
Interval of the 

Difference

Lower Upper

Pair 
2

Technical skills and 
health care services

1.02211 .31245 .042612 -.131543 .042210 -.525 199 .0121

Results and Conclusion

Knowledge management is treated as an asset 

in health care industry. Understanding of health care 

goals are really not an easy task. There are various 

fundamental issues and challenges. This study is also 

examined the role of information management and its 

contribution in health related issues. Now Indian health 

care industry is valued over USD 100 billion in 2016 and 

after pandemic, health care budget has elevated in double 

digit12. Now this is another issue of discussions that how 

knowledge management is helping to streamline the 

medical decision making. This is true that in diagnosis 

of patients’ diseases to start any medical procedure, a 

sound medical knowledge required. 

In following study against the hypothesis 1, 

calculated value is less than the standard value which is 
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showing that null hypothesis shall be rejected, therefore 

it is concluded that There is significant relationship 
between the knowledge management and health care 

outcomes. 

Against hypothesis 2, once again the calculated 

value of p is less than the standard value which is 0.05. 

Therefore, it is concluded that there is no significant 
relationship between technical skills and health care 

industry. 

Scope of the Study. 

Organizational learning and innovation in health care 

leverage knowledge of the health care services providers 

including Doctors, Nurses and paramedical staff. To 

determine the scope and scale of the knowledge13. For 

organizational learning for the health care related issues, 

knowledge management has become more helpful in 

information enabled services. In case of information 

overload, knowledge management really helps doctors 

and medical care givers to take their decisions sharply14. 

For the boosting of the efficiency of the health workers, 
constant knowledge updating is essentially required15. 

An intellect in any area can change the face of any 

industry. Especially in health care industry, where a 

single mistake could not be accepted, expertise of the 

domain is necessary. 

Limitation of the Study: 

The most quantified fact in this study was to explore 
the variables. Understanding of the variables related 

to knowledge management is really a concern in this 

study. Knowledge is a phenomenon which change 

as per the exposer of the new knowledge. Health care 

industry is knowledge intensive industry where strategic 

implementation of the new technology is really required 

but since it is related to the life of patients, few areas 

like medical research related issues could not be 

covered. Analysis of creation of new knowledge and 

social networking in health care is somehow missing. 

Knowledge transfer and knowhow in medical care related 

issues has not been covered. Study of the improved health 

care services were not possible due to unavailability of 

the resources. Disclosure of malpractices and discussion 

about the patient interest could be protected with the 

help of knowledge management16. Medical error is 

another aspect which based on knowledge management 

because a well-qualified care giver manages the mistakes 
carefully. 

Ethical Clearance- Since nothing is involving in 

this study which could create any ethical issues. 

Source of Funding- In this study, entire expenses 

has been incurred by the researchers. 
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Abstract 

Aim: To do a research study on Medicolegal Autopsies conducted at Government Medical College Mortuary, 
Ongole, Andhra Pradesh from 1st January 2020 to 31st December 2020. Materials & Methodology: This 
study was conducted at Government Medical College, Ongole from 1st January to 31st December 2020. 
A total of 534 medicolegal cases were brought to mortuary for the sake of medicolegal autopsy during 
the study period. Result: In the research study, it is evident from the statistics that maximum number 
of medicolegal autopsies were conducted in the decreasing order in the following deaths - Road Traffic 
Accidents < Poisoning < Hanging < Homicidal Deaths < Deaths due to hit by Train < Drowning < Burns 
< Fall from Height < Snake Bite. Medicolegal autopsies were done more in males compared to females in 
almost all types of deaths. Likewise maximum number of autopsies were conducted in the active age group 
of 18 to 36 years 

Key words: Autopsy, Road traffic accident, Poisoning, Homicide, Suicide, Wounds, Railway accidents 

Introduction 

Autopsy refers to the systematic examination of a 

dead person for medical, legal and/or scientific purposes. 
Medicolegal autopsy involves scientific examination of 
a dead body carried out under the laws of the State for the 

protection of rights of citizens. The basic purpose of this 

autopsy is to establish the cause and manner of death. 

The autopsy should be carried out by the registered 

medical practitioner, preferably with training in forensic 

medicine. In every case, the autopsy must be complete i.e., 

all the body cavities should be opened, and every organ 

must be examined.1 Road traffic accidents and poisoning 
cases continue to be a growing menace, incurring heavy 

loss of manpower and human resources in the form of 

death and disability along with a corresponding drain 

of potential economic growth. The injuries may occur 

in any form of transportation, viz., roads, railways, 

vessels and aviation. Numerically, road traffic accidents 
account for the great majority worldwide.2 The process 

of rapid and unplanned urbanization has resulted in an 

unprecedented revolution in the growth of motor vehicles 

world-wide. The alarming increase in morbidity and 

mortality owing to road traffic accidents (RTA) over the 
past few decades is a matter of great concern globally. 

Currently motor vehicle accidents rank ninth in order of 

disease burden and are projected to be ranked third in the 

year 2020. In India, more than 70,000 people get killed 

due to RTA every year, and this needs to be recognized 

as an important public health issue. Very few studies 

have attempted to understand the epidemiology of risk 

factors associated with RTA in Indian cities3. Acute self-

infliction of poisoning is very common among young in 
developing countries. The epidemiology of poisoning 

changes time to time and varies region to region. In south 

India, organophosphorus compound poisoning has been 

more common as compared to Aluminium phosphide 

poisoning in north India. All over India males are more 

commonly reported to poison themselves. Poisoning 

DOI Number: 10.37506/ijfmt.v15i3.15366
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in farmers has been reported more commonly than in 

any other profession.4India carries one of the largest 

railway networks in the world and accidents from rail 

operations may not be unexpected. Children playing in 

the vicinity of the rail track or pedestrians using the track 

as a convenient route for walking may get accidentally 

involved. Persons leaning too far from the windows may 

strike their head upon passing railway fixtures, bridge 
abutments, tunnel sides or electric poles, etc. Suicides 

have also been reported where a determined suicide 

will deliberately lie across the line or even place his/her 

head for achieving self-destruction.4Accidental burning 

deaths may occur inside the kitchen, in factories, house 

conflagrations, flaming of highly inflammable fuel, 
electrical short circuits, manufacture and playing with 

fireworks, dropping lighted matches, falling asleep 
while smoking a cigarette which drops on to the bed 

or chair, faulty heating appliances or electric wiring, 

leakage of cooking gas, etc. Infants, children, epileptics, 

intoxicated or drugged persons or helpless from other 

causes may fall into a fire. Lamps or stoves may explode 
and set fire to the clothes. Clothes of women may 
catch fife accidentally while cooking. Occasionally, 
women commit suicide by pouring kerosene on their 

head and clothes before setting fire to themselves due 
to domestic worries, disappointment in love or acute or 

chronic disease.5 In India, hanging is a common mode 

of committing suicide among men. Age is no bar for 

suicide by hanging. Physically disabled, blind person, 

lame, amputated arms, or forearms, all have committed 

suicide by hanging.6It has been estimated that some 

form of poison directly or indirectly is responsible for 

more than 1 million illnesses worldwide annually, and 

this figure could be just the tip of the iceberg since most 
cases of poisoning actually go unreported, especially in 

Third World countries.7 The incidence of poisoning in 

India is among the highest in the world: it is estimated 

that more than 50,000 people die every year from toxic 

exposure. The causes of poisoning are many—civilian 

and industrial, accidental and deliberate. The problem is 

getting worse with time as newer drugs and chemicals 

are developed in vast numbers. The commonest agents 

in India appear to be pesticides (organophosphates, 

carbamates, chlorinated hydrocarbons, pyrethroids and 

aluminium/zinc phosphide), sedative drugs, chemicals 

(corrosive acids and copper sulfate), alcohol, plant toxins 

(datura, oleander, strychnos, and gastrointestinal irritants 

such as castor, croton, calotropis, etc.), and household 

poisons (mostly cleaning agents). Among children 

the common culprits include kerosene, household 

chemicals, drugs, pesticides, and garden plants.8By 

domestic accident is meant an accident which takes 

place in the home or in its immediate surroundings, and, 

more generally, all accidents not connected with traffic, 
vehicles or sport. The most frequent causes of domestic 

accidents are: 1. Drowning 2. burns (by a flame, hot 
liquid, electricity, crackers or fireworks, chemicals) 3. 
Falls 4. Poisoning (e.g., drugs, insecticides, rat poisons, 

kerosene) 5. Bites and other injuries from animals.9

Materials & Methods 

This study was conducted at Government Medical 

College, Ongole from 1st January 2020 to 31st December 

2020. A total of 534 medicolegal cases were brought to 

mortuary for the sake of medicolegal autopsy during the 

study period. Medicolegal reports belonging to all these 

cases were thoroughly studied and analyzed for the sake 

of research study. 

Result 

In this study on 534 medicolegal cases brought 

to Government Medical College Mortuary, deaths 

due to road traffic accidents occurred in 224 cases 
(41.9%). Deaths due to poisoning occurred in 80 cases 

(14.9%). Deaths from hanging occurred in 64 cases 

(11.9%). Homicide cases involving death due to use 

of weapons occurred in 35 cases (6.5%). Deaths due to 

hit by train occurred in 42 cases (7.8%). Deaths due to 

drowning occurred in 32 cases (5.9%). Deaths due to 

burns occurred in 26 cases (4.8%). Deaths due to fall 

from height occurred in 26 cases (4.8%), Deaths due to 

alleged snake bite occurred in 5 cases (0.93%). 

Out of 224 deaths that occurred due to road traffic 
accidents, 154 occurred in males and 70 occurred in 

females. Among 154 deaths in males, 92 occurred in the 

age group of 18 – 36 years and remaining 62 occurred 

in the age group of 36 – 54 years. Among 70 deaths in 

females, 52 occurred in age group of 20 to 45 years and 

18 occurred in the age group of 45 to 65 years. Out of 

80 deaths due to poisoning, 46 occurred in females and 

34 occurred in males. Out of 46 deaths in females, 42 
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occurred in the age group of 24 to 36 years and only 4 

occurred in the age group of 37 to 54 years. Out of 34 

cases in males, 22 occurred in the age group of 30 to 

45 years and only 12 occurred in the age group of 46 

to 62 years. Out of 64 cases of deaths due to hanging, 

42 deaths occurred in males and remaining 22 cases in 

females. Out of 42 deaths in males, 28 deaths were seen 

in the age group of 25 to 40 years and 14 cases were seen 

in the age group of 40 to 60 years. Out of 22 deaths in 

females, 18 deaths occurred in the age group of 22 to 36 

years and only 4 occurred in the age group of 37 to 54 

years of age. 

Out of 35 homicide cases, 32 deaths occurred in 

males and only 3 deaths occurred in females. Out of 32 

deaths in males, 28 deaths were seen in 31 to 40 years 

age group and 4 deaths were seen in 41 to 50 years age 

group. Out of 3 deaths seen in females, all 3 cases were 

seen in the age group of 30 to 40 years of age. Out of 

42 deaths that occurred due to hit by train, 34 deaths 

occurred in males and remaining 8 deaths occurred in 

females. Out of 34 deaths in males, 26 deaths were seen 

in the age group of 18 to 35 years and 8 deaths were seen 

in 36 to 56 years of age group. Among females, 6 deaths 

occurred in 20 to 36 years of age and remaining 2 deaths 

occurred in 37 to 62 years of age. 

Out of the 32 deaths that occurred due to drowning, 

18 deaths occurred in males. Out of 18 deaths, 14 deaths 

were seen in the age group of 18 to 35 years of age group 

and remaining 4 in 35 to 50 years age group. Out of 14 

deaths that occurred in females, 12 were seen in 18 to 36 

years age group and 2 in 37 to 55 years age group. Out of 

26 deaths that occurred due to burns, all deaths occurred 

in males and 20 deaths occurred in the age group of 18 

to 35 years and 6 deaths occurred in the age group of 36 

to 55 years. 

Out of 26 deaths due to fall from height, 14 deaths 

occurred in males. Among 14 deaths, 9 occurred in the 

age group of 18 to 36 years and remaining 5 in the age 

group of 36 to 60 years. Among 12 deaths that occurred 

in females, 8 occurred in the age group of 18 to 36 

years of age and 4 occurred in the age group of 37 to 60 

years of age. Out of 5 deaths due to alleged snake bite, 

3 deaths were seen in male in the age group of 25 to 40 

years. Two deaths were seen in females in the age group 

25 to 40 years of age. 

Statistics
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Discussion & Conclusion

An analytical research study was done on medicolegal 

autopsies which were conducted at mortuary of 

Government Medical College, Ongole, Andhra Pradesh 

from 1st January to 31st December 2020. In the research 

study, it is evident from the statistics that maximum 

number of medicolegal autopsies were conducted in the 

decreasing order in the following deaths - Road Traffic 
Accidents < Poisoning < Hanging < Homicidal 

Deaths < Deaths due to hit by Train < Drowning < 
Burns < Fall from Height < Snake Bite. 

Medicolegal autopsies were done more in males 

compared to females in almost all types of deaths. Like 

wise maximum number of autopsies were conducted in 

the active age group of 18 to 36 years. Public has to be 

educated on road and railway safety measures. Necessary 

actions have to be taken to implement traffic rules strictly 
and avoid uncontrolled railway track crossing. Proper 

medical facilities and quick transportation of patients 

especially at the rural level should be made available 

to the public in poisoning, burns, fall from height and 

snake bite cases. Strict maintenance of law and order 

by police to decrease crime in the society. Lastly the 

government should work to improve the financial and 
living standards of the public especially the poor. 

Ethical Clearance : Ethical clearance was obtained 

from the Head of Forensic Medicine Department of 

Government Medical College, Ongole prior to the start 

of the study. 
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 Abstract 

Background: The Indian Railways, started over 167 years ago, is among the world’s largest rail network. In a 
country like India, the railway network is ideal for long-distance travel and movement of bulk commodities, 
apart from being an energy efficient and economic mode of conveyance and transport. Although beneficial 
in a multitude of ways, railway fatalities are known to cause tremendous loss, in terms of human lives as 
well as economic forfeiture. 

Methods and results: A 7-month prospective and descriptive type of autopsy study was conducted at the 
Department of Forensic Medicine and Toxicology, Bowring and Lady Curzon Hospital attached to Shri 
Atal Bihari Vajpayee Medical College and Research Institute, Bangalore. Out of 98 cases of railway 
fatalities, maximum number of deaths belonged to 21- 30 years age group i.e., 33 cases (33.67%) with male 
preponderance (88 cases – 89.79%). The Hindu community contributed to 54 cases (55.10%). Maximum 
cases occurred in the monsoon season (34 cases - 34.69%) and majority of victims were found dead at the 
scene (90 cases - 91.83%). The predominant manner of death was suicidal (49 cases - 50%) and the most 
common cause for death was shock and hemorrhage (53 cases - 54.08%). 

Conclusion: Studies such as this, can help in better understanding of railway fatalities which can help policy 
makers in implementing counteractive measures to prevent accidental deaths, discourage suicidal deaths and 
to improve railway safety in general. 
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Introduction 

  The Indian Railways is an integral part of the 

nation - a network that holds together a population of 

one billion. The first passenger train set course from Bori 
Bunder to Thane, on 16 April 1853, carrying 400 invited 

VIP passengers. A self-propelled social welfare system 

that has become the lifeline of a nation, Indian Railways 

has woven a sub-continent together and brought to life 

the concept of a united India. The railways in India 

are the largest rail web in Asia and the world’s second 

largest under one management. With a huge workforce 

of about 1.65 million, it runs some 11,000 trains every 

day, including 7,000 passenger trains [1]. The first ever 
railway accident to kill a passenger happened in 1833 on 

the Camden and Amboy Railroad at Hightstown, New 

Jersey [2]. In India, a total of 27,987 cases of railway 

accidents were reported during the year 2019. These 

railways accidents rendered 3,569 persons injured and 

24,619 deaths. Majority (76.3%) of railways accident 

cases were reported under ‘Fall from trains / collision 

DOI Number: 10.37506/ijfmt.v15i3.15367
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with people on track’ (21,361 out of 27,987). A total 

of 1,788 cases of railway crossing accidents were 

reported which caused 1,762 deaths and 165 persons 

injured. Uttar Pradesh has reported the maximum cases 

of railway crossing accidents (851 out of 1,788 cases) 

accounting for 47.5% of total such accidents [3].

It has been 150 years since Bangalore appeared 

on the railway map of India. It was on August 1, 1864 

that Jolarpet in Tamilnadu was connected to Bangalore 

Cantonment [4]. Bangalore Division of South – Western 

Railways came into existence on 11th May 1981. It 

was predominantly a Metre-Gauge and Narrow-Gauge 

Division with little of Broad Gauge, but now entire 

division has only Broad-Gauge route. It has both 

Electrified and Diesel Traction Routes. The division 
has 1138.151 route kilometres of track [5]. There are 

four major railway stations in Bangalore: Bangalore 

City Railway Station, Bangalore Cantonment Railway 

Station, Yeshwantpur Junction Railway Station, and 

Krishnarajapuram Railway Station.

  In India most of the railway tracks run to populated 

areas and being the cheapest mode of transportation, most 

trains travel thickly packed. All these factors increase 

the possibilities of accidents [6]. The railways also 

provide a convenient mode for suicide and many cases 

have been reported where a person may deliberately lay 

across the railway line or even place his head on the line 

in order to achieve self-destruction [7]. This study aims to 

understand the socio-demographic profile and pattern of 
injuries in various cases of railway fatalities. 

Material and Methods 

  The present prospective descriptive type of autopsy 

study was conducted at the Department of Forensic 

Medicine and Toxicology, Bowring and Lady Curzon 

Hospital attached to Shri Atal Bihari Vajpayee Medical 

College and Research Institute, Bangalore. The study 

was conducted on the autopsies of railway fatalities from 

August 1st 2019 to March 23rd 2020 (approximately 7 

months). The study period was prematurely shortened 

due to a nationwide lockdown imposed from March 24th 

2020, in view of the COVID-19 pandemic, which resulted 

in suspension of railway services. After obtaining a 

detailed history from the police and the relatives, a 

complete medico legal autopsy was performed, along 

with study of the hospital case sheets to arrive at the 

conclusions. This was accompanied by visit to scene of 

incident coupled with analysis of photographs produced 

by the police in circumstances where visit was not 

possible. Data obtained was analysed using Statistical 

Package for the Social Sciences (SPSS 20).

Results and Discussion 

  In this study period, 642 autopsies were conducted. 

Out of these, 98 cases were due to railway fatalities 

(15.26%). 

  Maximum number of deaths belonged to 21- 30 

years age group i.e., 33 cases (33.67%) followed by 20 

cases (20.40%) in the 31 – 40 years age group [Figure 1]. 

This was in contrast to the study conducted by Gunajit 

Das, Nayan Mani Choudhury, Swaraj Phukon et.al.[8], 

where the most common age group was between 30 – 40 

years.

  Male preponderance was observed in the current 

study with 88 cases – 89.79%. Female cases constituted 

10.20% (10 cases). Identity of victims was known in 69 

cases (70.40%), while in 29 cases (29.59%) identity of 

the victim was unknown. Similar findings with respect 
to sex and identity of victims was observed in the study 

conducted by T Mohit Kumar Moses and J Ammani [9].

  In this study, maximum number of victims belonged 

to Hindu religion comprising of 54 cases (55.10%), 

followed by 9 cases (9.18%) belonging to Islam and 6 

cases (6.12%) belonging to Christianity. Religion of the 

victim was unknown in 29 cases (29.59%) owing to the 

unknown identity of the victims in these cases. 

 The maximum number of railway fatalities occurred 

in the monsoon season (June to September) with 34 

cases (34.69%), followed by 31 cases (31.63%) in the 

post-monsoon season (October and November), 27 

cases (27.55%) in winter season (December to February) 

and 06 cases (6.12%) in summer season (March to May). 

However, these figures are an inaccurate indicator of 
the seasonal variation owing to the abrupt shortening 

of study period. In the study conducted by P Ravi 

Kumar[10], seasonal distribution was almost uniform 

throughout the year.
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  The time of occurrence was not known in 88 cases 

(89.79%). This can be attributed to the unavailability of 

history due to victims being found on the railway track 

long after the incident. Out of the remaining 10 cases 

where accurate history was available, maximum cases 

occurred between 6pm - midnight i.e., 6 cases (6.12%), 

2 cases (2.04%) occurred between midnight – 6am and 2 

cases (2.04%) occurred between 12 noon – 6pm. 

 Majority of victims were found dead on spot, as 

evidenced in 90 cases (91.83%). The victims survived 

for less than 6 hours in 4 cases (4.08%). In 1 case 

(1.02%), death occurred within 6 – 24 hours and in 3 

cases (3.06%), the victims survived for more than 48 

hours. P Ravi Kumar [10], in his study, also noted at 

majority of victims (89.18%) died on the spot. 

  The most common manner of death observed in this 

study was suicidal death in 49 cases (50%), followed by 

accidental death in 20 cases (20.40%). Manner of death 

was unknown in 29 cases (29.59%). There were no cases 

of homicidal death during this study period. However, 

in the study conducted by Manoj Kumar Singha [11], 

maximum number of cases were of accidental death 

amounting to 70.7%. 

  Mutilation of the body of the victim was seen in the 

form of decapitation in 13 cases (13.26%), separation of 

upper limb from the trunk in 6 cases (6.12%), separation 

of lower limb from the trunk in 9 cases (9.18%), 

transection at the level of the abdomen in 3 cases 

(3.06%) and transection at the level of the thorax in 1 

case (1.02%). Various stages of decomposition changes 

were observed in 12 cases (12.24%). 

 Internal organ injuries noted were injury to brain in 

62 cases (63.26%), injury to liver in 24 cases (24.48%), 

injury to spleen in 18 cases (18.36%), injury to lungs 

in 16 cases (16.32%), injury to intestines in 08 cases 

(8.16%), injury to kidneys in 08 cases (8.16%), injury 

to heart in 05 cases (5.10%) and injury to stomach in 01 

case (1.02%). Other injuries were also observed such as 

abrasions in 73 cases (74.48%), lacerated wounds in 64 

cases (65.30%), fracture of skull in 64 cases (65.30%), 

vertebral fractures in 47 cases (47.95%), rib fractures 

in 45 cases (45.91%), fracture of upper limb bones in 

39 cases (39.79%), fracture of lower limb bones in 35 

cases (35.71%) and fracture of facial bones in 11 cases 

(11.22%). Similar organ injuries were noted in the study 

conducted by Valsala K, C S Sreedevi and Sreelakshmi 

J [12].

 In this study, the most common cause for death was 

found to be shock and hemorrhage in 53 cases (54.08%), 

head injury in 29 cases (29.59%), instantaneous due to 

decapitation in 13 cases (13.26%) and septicemia in 

03 cases (3.06%). However, in the study conducted by 

Manoj Kumar Singha[11], head injury was noted to be the 

most common cause of death.

Figure 1: Distribution of Railway Fatalities according to age
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Conclusion 

 Greater public awareness and preventive measures 

must be set in place to prevent accidental railway 

fatalities caused by pedestrian crossing across railway 

tracks. Installation of CCTV cameras, increased 

surveillance by railway personnel and availability of 

necessary psychological counselling to susceptible 

individuals may reduce the incidence of suicides. Since 

most cases of railway fatalities exhibit a high degree 

of mutilation, the identity of many victims remains 

unknown. The investigating officer must strive hard 
to establish identity as far as possible and to ascertain 

the manner of death through meticulous investigation. 

The forensic expert must exercise caution with a high 

index of suspicion while performing autopsies in cases 

of railway fatalities as foul play can be easily masked in 

the midst of the gruesome railway injuries. 

Ethical Clearance: A prior approval was obtained 

from the Institutional Ethics Committee, SAVMCRI. 
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 Estimation of Stature from Foot Print Length among Students 
and Staff of S. Nijalingappa Medical College of Age Group  

21-30 Years
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Abstract 

Identity means the determination of the individuality of a person. Identification of a person is one of the most 
important issues for a forensic expert in solving many medico-legal cases. The present studies was under 
taken to estimate the stature from foot print length and to evolve regression equation for the same in both the 
gender. 100 healthy subjects (50 males and 50 females) of age group 21-30 years, who are resident of north 
Karnataka, were included in the study. The foot print lengths of both the feet of the participants were taken. 
The readings were subjected to statistical evaluation and regression formulae were established for stature 
estimation from foot print lengths in males and females. 

Key Words: Foot print length, Foot Print Length, Stature, Regression Formula. 

Introduction 

Identification is the determination of the individuality 
of a person based on many characteristic features, 

viz name, age, sex, religion, race, anthropometry, 

Fingerprints, foot prints, DNA typing, congenital or 

acquired malformations, etc. Of these features sex, age 

and stature are considered as primary characteristics of 

identification, while others are secondary.1 

Identification is more important medico-legally in 
both civil and criminal cases, i.e. civil cases like marriage, 

divorce, inheritance, paternity disputes, business 

contracts and criminal cases like assault, murder, sexual 

offences etc. It is more challenging to a forensic expert 

in situations of mass disasters like railway or aircraft 

accidents, bomb explosions, tsunami etc, where only the 

parts of the body especially the peripheries like hand and 

foot are available.1 

In the present study an attempt has been made 

to derive regression formulae which will be used to 

calculate the stature from foot print length in both the 

sexes among the population of north Karnataka. 

Aims and Objectives 

· To estimate the stature from percutaneous 

measurement of maximum foot length in both the feet 

among the study population. 

· To evolve regression equation for stature 

estimation from above dimensions in both the gender. 

· To assess the bisexual and bilateral difference 

form foot print length. 

Materials and Methods 

Sources of data: The study was carried out 

involving 100 subjects comprising of both students and 

staff of S. Nijalingappa Medical College of age group 

between 21–30 years. The subjects of this age group 

were selected as the maximum 
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height of a person is attained after the age of 

puberty, to be more precise at the age 21 years.2 The 

upper limit is taken as 30 years since growth regression 

starts thereafter.3 

Sampling method: Simple random sampling. 

Sample size: 

100 healthy subjects (50 males and 50 females) 

involving students and staff of S. Nijalingappa Medical 

College and HSK hospital were included. Out of these 

100 study population 10 from each age group from 21 - 

30 years were considered having 5 males and 5 females 

in each subgroups randomly. 

Method of collection of data 

General physical examination of the selected 

subjects were done to know their general health status 

and to rule out the above said deformities in the subjects. 

The aims and objectives of the intended study were 

explained to the subjects in their vernacular language 

and an informed consent is obtained. The details of 

the participants are entered in the proforma and the 

following parameters were recorded. 

Recording of the height 

All the readings are taken at the same time of the 

day to minimize the diurnal variation. The height of 

each subject has been recorded by asking the subject 

to stand erect with barefoot on the base of the standard 

stadiometer in a Frankfurt plane. The subject is instructed 

to stand without support and the arms by the side of the 

body. The horizontal plate being attached to the vertical 

wooden scale of two meters height and the reading is 

taken from the base of the stadiometer to the vertex of 

the head in centimetres to the nearest millimetre. 

Foot print length 

The participants are asked to wash and dry their feet 

to remove the dirt. A plain glass plate of about 24X24 

inches is selected and is uniformly smeared with a thin 

layer of black printer’s ink using a roller. The subject 

is then made to place their31right foot on the smeared 

glass plate. Asked the person to stand on one leg so that 

adequate weight of the body is transferred on to that leg 

and the footprint is transferred on A4 size white paper 

placed on a even hard surface. The same procedure is 

repeated for the left footprint. The length of the foot print 

is measured from pterion to acropodian of either the first 
or second toes whichever is longer. The reading is taken 

in centimetres corresponding to the nearest millimetre. 

The length of foot print readings are measured twice and 

by two different observers to minimize inter and intra 

observers error. 

The final readings are entered in master chart and 
subjected to statistical evaluation using SPSS (Statistical 

Programme for Social Sciences) software version17 

and the results were analyzed. The above study was 

approved by the ethical committee of the college and the 

university. 

Results 

In the present study focus has been made on the 

estimation of stature from foot length and foot print 

lengths by forming regression equations. A total of 100 

(50 males and 50 females) healthy individuals between 

age group of 21-30 years were considered. The foot 

prints of each individual were taken separately for both 

right and left foot. Linear regression equations were 

formed separately for each age group, gender and for 

total population. 

DISTRIBUTION OF PARTICPANTS BY 
STATURE 

It is evident that the stature in males is ranging 

from 156 –186 cms with the mean of 169.42 cms and 

standard deviation of 7.215 cms. Similarly the stature in 

females is ranging from 143 – 174 cms with the mean 

of 159.28 cms and standard deviation of 6.449 cms. It is 

observed that males have greater mean value of stature 

as compared to females. 

DISTRIBUTION OF PARTICIPANTS BY 
FOOT PRINT LENGTH IN MALES 

In males, the right foot print length is ranges from 

20.5 – 26.2 cms with the mean of 24.120 cms and 

standard deviation of 1.3583 cms. The left foot print 

length is ranged from 20.5 – 26.5 cms with the mean of 

24.164 cms and 



592    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

standard deviation of 1.3286 cms. It is observed that 

the mean value of foot print length is more on left side 

as compared to right; however the difference is too small 

and is statistically insignificant. (p = 0.443) 

FOOT PRINT LENGTH IN FEMALES 

In females, the right foot print length is ranged 

from 20.5 – 24.7 cms with the mean of 22.482 cms and 

standard deviation of 1.0022 cms. The left foot print 

length is ranged from 20.1 – 25.0 cms with a mean of 

22.558 cms and standard deviation of1.0258 cms. It 

is observed that the mean value of foot print length is 

more on left side when compared with right; however 

the difference between two is statistically insignificant. 
(p = 0.68) 

ESTIMATION OF STATURE BY USING FOOT PRINT LENGTH IN MALES 

The linear regression equations were derived for males for stature estimation from right and left foot print  
length 

Side Regression equation Standard Coefficient Predictive value (R2)

error correlation (R)

Right S = 84.51+3.52XRFPL 5.45 0.66 0.43

Left S = 72.11+4.02XLFPL 4.89 0.74 0.55

In males, foot print length shows high positive correlation value of coefficient(R) which suggest a direct correlation 
between stature and foot print length. The equation derived for total males can be used within the predictive range 

(R2) of0.43 for right and 0.55 for left foot print lengths. However the independent linear regression equations of 

relevant age group can be used for better results if the age of the person is known. 

ESTIMATION OF STATURE BY USING FOOT PRINT LENGTH IN FEMALES 

Linear regression equations were derived for total females for estimation of stature from right and left foot 
print lengths 

Side Regression equation Standard error Coefficient Predictive value (R2)

correlation (R)

Right S = 64.89+4.19XRFPL 4.93 0.65 0.42

Left S = 67.08+4.08XLFPL 4.95 0.65 0.42

In females, foot print length shows high positive correlation coefficient (R) which suggests a direct relation 
between stature and foot print length. The equation derived for total females can be used within the predictive range 

(R2) of value 0.42 for both right and left foot print lengths. However if the age of the person is known, then better 

result can be obtained by using the independent linear regression equations. 
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Discussion 

Stature 

In our study, stature in males as shown in table 4 

is ranging from 156 – 186cms with the mean of 169.42 

+ 7.215cms. Similarly stature in females is ranging 

from143 – 174 cms with the mean of 159.28 + 6.449cms. 

It is observed that males have taller stature as compared 

to females. The fact that males are constitutionally taller 

than females as the age of puberty being 2-3 years later 

in them as compared to females gives the additional 

time for growth.8 This explains that formula for one sex 

cannot be applied for other sex. It is evident that, our 

study is in correlation with all the studies. 

FOOT PRINT LENGTH 

FOOT PRINT LENGTH IN MALES 

In the present study, the right foot print length is 

ranging from 20.5 – 26.2 cms with a mean of 24.120 + 

1.3583cms and the left footprint length is ranging from 

20.5 – 26.5 cms with a mean of 24.164 + 1.3286cms. It 

is observed that the foot print length is more on left side 

when compared to right in 54%cases, left smaller than 

right 

in 32% of cases and both equal in 14% of. However, 

the cumulative mean of foot print length of both sides 

did not show a statistical difference. (p = 0.443) 

FOOT PRINT LENGTH IN FEMALES 

In females, the right foot print length is ranging from 

20.5 – 24.7 cms with the mean of 22.482 + 1.0022cms. 

The left foot print length is ranging from 20.1 – 25.0 

cms with the mean of 22.558 + 1.0258cms. It is observed 

that the foot print length is more on left side when 

compared to right in 48% cases, left smaller than right in 

34% of cases and both equal in 18% of cases as in table 

12.However, the cumulative mean of foot print length 

of both sides did not show a statistical difference. (p = 
0.68) 

LINEAR REGRESSION EQUATIONS 
FROM FOOT PRINT LENGTH FORSTATURE 
ESTIMATION IN MALES 

In our study to predict stature from right foot print 

length among males the formula derived is S = 84.51 + 
3.52 X RFPL with R2 value of 0.43 and for left footprint 

length is S = 72.11 +4.02 X LFPL with R2 value of 0.55 
our study is in consistent with study done by by other 

researchers Raju GM et al (2009)5 and Kewal K (2008)4 

LINEAR REGRESSION EQUATIONS 
FROM FOOT PRINT LENGTH FORSTATURE 
ESTIMATION IN FEMALES 

In our study to predict stature from right foot print 

length among males theformula derived is S = 64.89 + 
4.19 X RFPL and for left foot print length is S = 67.08+ 
4.08 X LFPL with R2 value of 0.42 for both. (Table 16)

However, only one study was found which had done 

stature estimation by footprint length in females i.e. 

Vidya CS et al (2011)6 reporting a R2 value of 0.70 for 

both the foot print lengths and is not in correlation with 

our study. Many factors like race, nutrition, geographical 

distribution and others play an important role in human 

growth and development. This may have resulted in 

differentR2 values for foot length and foot print lengths 

among different observers. 

Conclusion 

Stature 

Males have greater mean value for stature as 

compared to females. 

Foot print length 

Left side foot print lengths are more as compared 

to right foot print length, however the difference is 

marginal and statistically insignificant. (Males, p =0.443 
& females p = 0.68) 

It is found that there is direct relationship between 

stature and foot print lengths in both the gender. 

In males, regression equation for right foot print 

length is, S = 84.51 + 3.52 XRFPL with R2 value of 
0.44 and that for left foot print length is, S = 72.11+4.02 
X LFPL with R2 value of 0.55 

In females, Regression equation for right foot print 

length is, S = 64.89 + 4.19X RFPL and for left foot print 
length is, S = 67.08 + 4.08 X LFPL with R2value of 0.42 
for both. 
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In case of males R2 value on left foot length is 

more than R2 value on right foot length, while in case of 

females R2 value is found to be equal for both the sides. 
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Abstract

Background and Aims: Quality of life (QOL) is a subjective concept because the interpretation of each 
individual depends on his/her personal point of view. It is also multidimensional, given the influence of 
factors related to education, economy and socio-cultural aspects.

Although the quality of life (QOL) of nursing students is a relatively well-researched topic in the West, there 
is a lack of it in developing countries like India. The aim of this study was to examine the QOL of Indian 
undergraduate nursing students and its associations with socio demographic and other parameters. 

Methods: This cross-sectional study was conducted in nursing college in Gujarat, India. In this institution 
undergraduate nursing students were selected. Usually, students start nursing program at 18 years of age. 
During the course of their study they learn different medical and paramedical related nursing subjects. 
Also, from the first year, they have their first direct clinical contact with patients in hospitals (scheduled 
clinical rotations). All the eligible subjects were approached after class hours to participate in the survey. 
Participation was completely voluntary. Informed consent was obtained from all individual participants 
included in the study. The questionnaires were anonymous, personally identifiable information such as name 
and identification number was not collected. Students were requested to sit at a fair distance from each other 
so as to assuage their privacy concerns. Students were assured of confidentiality and informed that the data 
collected shall be published and later would be provided to nursing education policymakers. The study 
was approved by the Institutional Ethics Committee and was conducted according to the ethical principles 
laid down by the declaration of ICMR. A cross-sectional study was conducted on 225 nursing students in 
Nadiad Gujarat, India. Students self-reported their QOL using the World Health Organization Quality of 
Life-BREF (WHOQOL-BREF).Data were collected on the individuals’ characteristics, including the year 
of study, substance use, physical exercise, academic performance, and other parameters. 

Results & Conclusion: The present study evaluates the quality of life of B.Sc nursing students of Dinsha 
Patel College of Nursing. On the basis of the findings the researchers concluded that the 146 students are 
perceived that they are live with average Quality of Life. 

Keywords: QOL: Quality of life, SF: Self-efficacy, SOC: Students Sense of coherence, LOO: Level of 
optimism, HPL: Health promoting lifestyle, QCL: Quality of college life. 
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 Introduction

The term quality of life was coined by former U.S. 

President, Lyndon Johnson, in 1964. At the time he said 

the development of the nation could not be measured 

by their bank balance sheet, but by the quality of life 

afforded to people.1 Quality of life (QOL) is a subjective 

concept because the interpretation of each individual 
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depends on his/her personal point of view. It is also 

multidimensional, given the influence of factors related 
to education, economy and socio-cultural aspects.2 

QOL has been increasingly associated with the 

concept of health, which modifies the concepts of absence 
of disease to a broader concept that includes the physical, 

the psychological, and the level of independence, social 

relationships, the environment and spirituality. Based on 

these premises, the World Health Organization (WHO), 

through its Mental Health division, defined QOL as the 
“individual’s perception of his or her position in life 

in the context of culture and the system of values in 

which he or she lives and in relation to his or her goals, 

expectations, standards, worries and desires.3

Nursing students represent a group of individuals 

who are constantly compromising their QOL.4 In the 

Nursing course, which require personal interaction on the 

central object of study – implies establishing effective 

relationships to care for others – and it is permeated by 

socio-cognitive and affective processes, expressing itself 

through feelings and emotions in situations of conflict or 
overcoming, it is irrefutable that the proximity to human 

suffering and death are present and interfere with the 

performance of the students. These issues are reflected 
in the way students prepare themselves to care for their 

patients, as well as the consolidation of their personal 

and professional relationships. The reality experienced 

during formative years may directly influence students’ 
quality of life.5

Nursing students must maintain a healthy lifestyle 

and encourage others to achieve a happier life. The 

assumption that these individuals do not have a proper 

lifestyle 6, 7 due to external stressors has triggered 

concerns for their quality of life during academic 

education.

Methods

This cross-sectional study was conducted in nursing 

college in Gujarat, India. In this institution undergraduate 

nursing students were selected. Usually, students start 

nursing program at 18 years of age. During the course of 

their study they learn different medical and paramedical 

related nursing subjects. Also, from the first year, they 
have their first direct clinical contact with patients in 

hospitals (scheduled clinical rotations). All the eligible 

subjects were approached after class hours to participate 

in the survey. Participation was completely voluntary. 

Informed consent was obtained from all individual 

participants included in the study. The questionnaires 

were anonymous, personally identifiable information 
such as name and identification number was not collected. 
Students were requested to sit at a fair distance from each 

other so as to assuage their privacy concerns. Students 

were assured of confidentiality and informed that the 
data collected shall be published and later would be 

provided to nursing education policymakers. The study 

was approved by the Institutional Ethics Committee and 

was conducted according to the ethical principles laid 

down by the declaration of ICMR.

Materials

The participants were requested to complete a 

questionnaire which consisted of three parts. The first part 
was a semi structured form asking for socio demographic 

and other data. The second part was the World Health 

Organization Quality of Life-BREF (WHOQOL-BREF) 

tool, comprising 26 items, which measure the following 

broad domains: physical health, psychological health, 

social relationships, and environment. Each item is 

measured on a five-point Likert scale. The higher scores 
represent better QoL. The reliability of WHOQOL-

BREF is good for each of the four domains (Cronbach’s 

alpha = 0.925). 

Results

MAJOR FINDINGS OF THE STUDY:

· Maximum 146 (64.09 %) were belong to 18-19 

years of age.

· Majority 191 (84.09 %) were female gender.

· Majority 177 (78.07 %) of the students live with 

parents at home.

· Majority 224 (99.06 %) of the students were no 

use of tobacco

· Majority 122 (54.02 %) of the students 

occasionally (2-3 times in a week) do exercise.

· Majority 132 (58.07 %) were used internet (1-3 
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hours in a day). 

 Result analysis as per Study Objective 

1. To assess existing quality of life of undergraduate nursing students of Dinsha Patel College of 

Nursing. 

Table- 1: Descriptive Statistics (N=225)

QOL N Minimum Maximum Mean Std. Deviation

Total Score 225 72 120 94.81 7.99

2. To find association between quality of life and selected demographic variables of undergraduate nursing 
students of Dinsha Patel College of Nursing. 

3. To assess the co-relation between quality of life and selected demographic variables of undergraduate 

nursing students of Dinsha Patel College of Nursing.

Table- 2: Co-relation between quality of life and selected demographic variables (N=225)

Age Gender
Year of 
study

Living 
arrangement

Tobacco 
use

Alcohol 
use

Physical 
exercise

Relationship 
history

Self 
assessment 
of academic 
performance

Internet 
usage

 

QOL 

Correlation 
Coefficient -.12 -.070 -.182** .140* .109 -.086 .026 -.085 .019 -.070

Sig. 
(2-tailed)

.056 .298 .006 .036 .104 .198 .699 .204 .779 .299

N 225 225 225 225 225 225 225 225 225 225

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

FINDINGS RELATED TO QUALITY OF LIFE 
(N=225)

· 64.9% average quality of life (89-105)

· 8.9% good quality of life (106-120)

· 26.2% poor quality of life (72-88) 

LIMITATION(S) 

1) The study is limited to B.Sc. Nursing students.

2) Sample size limited to 225.

3) The study is limited to City.

4) This study is delimited to the students of Dinsha 

Patel College of Nursing.

5) Those who are willing to participate. 

Conclusion(S)

This study allowed one to identify Quality of life 

among the B.Sc Nursing students of the Dinsha Patel 

College of Nursing in terms of QOL, physical, social 

and mental parameters. The study results evidenced 

that most of the students have average QOL, one fourth 
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students have poor QOL and very few have good QOL. 

The institute may initiate counseling efforts to help 

students for better QOL. 

Conflict of Interest: Nil

Source of Funding: By Institute Management.

Ethical Clearance: The study was approved by the 

institute ethical committee, IEC – DPCN/1st IEC/2018-

19/572 and a formal written permission was gathered 

from the authority of institute.

Statement of Informed consent: Informed consent 

was acquired from the participants 

References 

1. Fleck MPA, Leal OF, Louzada S, Xavier M, 
Chachamovich E, Vieira G, et al. Desenvolvimento 
da versão em português do instrumento de avaliação 
de qualidade de vida da Organização Mundial 
de Saúde (WHOQOL-100). Rev Bras Psiquiatr. 
1999;21(1):19-28.

2. Moritz AR, Marques Pereira E, Pereira de Borba 
K, Clapis MJ, Gryczak Gevert V, de Fátima 
Mantovani M. Quality of life of undergraduate 
nursing students at a Brazilian public university. 

Invest Educ Enferm. 2016 Oct; 34(3):564-572. 
doi: 10.17533/udea.iee.v34n3a16. PubMed PMID: 
29737730.

3. The Whoqol Group. The development of the World 
Health Organization quality of life assessment 
instrument (the WHOQOL). In: Orley J, Kuyken 
W, editors. Quality of life assessment: international 
perspectives. Heidelberg: Springer Verlag;1994. P 
41-60.

4. Cartaxo HGO, Silva EAPC, Santos ARM, Siqueira 
PGBS, Pazzola CM, et al. Percepção de idosas 
sobre o envelhecimento com qualidade de vida: 
subsídios para intervenções públicas. Rev Rene. 
2012; 13(1):158-68. 

5. Minayo MCS, Hartz ZMA, Buss PM. Qualidade de 
vida em saúde: um debate necessário. Cienc Saúde 
Coletiva. 2000;5(1):7-18.

6. Arronqui GV, Lacava RM, Magalhães SMF. 
Percepção de graduandos de enfermagem 
sobre sua qualidade de vida. Acta Paul Enferm. 
2011;4(6):762-5. 

7.  Amaducci CM, Mota DDFC, Pimenta CAM. Fadiga 
entre estudantes de graduação em enfermagem. Rev 
Esc Enferm USP [Internet]. 2010 [citado 2013 dez 
01];44(4):1052-58. Disponível em: http://www.
scielo.br/pdf/reeusp/v44n4/28.pdf



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      599

Demographic Studies of Autopsied Cases at North Bengal 
Medical College Hospital During the National Lockdown 

Period Due to COVID 19 Pandemic

Vivek Kumar1, Jagadish Biswas1,  Tenzing Zampel Bhutia2, Dibyakar Chhetri3, Rumi Maitra3,  
Prabir Kumar Deb4 

1Assistant Professor, 2MD Postgraduate Trainee, 3Demonstrator, 4Professor, Department of FMT, North Bengal 
Medical College, Darjeeling 

Abstract

The outbreak of COVID 19 pandemic in India has started from the month of March when many cases were 
tested positive for novel coronavirus. The high infectivity of the disease led many governments to impose 
strict lockdown with the aim of limiting its spread. To restrict its spread and save the people of India our 
government has also imposed strict nationwide lockdown in a phase wise manner. Though the lockdown was 
imposed to restrict the spread of COVID 19 but it had severe undesirable impact on the socio-economical 
and psychological status of the people especially of low to medium income groups involved in private jobs. 
The aim of this study was to study the cases of autopsied unnatural deaths with special emphasis to find out 
the correlation between demographic pattern of deceased with the lockdown. In this study we have analysed 
the 961 cases of autopsied unnatural deathsin the mortuary of Department of Forensic Medicine, NBMCH, 
Darjeeling, West Bengal from the first day of lockdown up to the month of September (24th March 2020 to 
September 2020). All data were analysed by appropriate statistical tolls like SPSS software. In this study we 
found that male (66.4%) predominated over the females and most of the cases belongs to adult age group 
(44.27%). Persons involved in private jobs (44%) were more severely affected compared to the government 
jobs and cases of suicidal deaths (45.7%) rises but cases of deaths due to road traffic accidents (13.9%) 
drastically reduced during lockdown period. 

Key words -Pandemic, Corona, Covid 19, autopsy, infectious diseases , Mental Health, Road traffic 
accidents, Suicide. 

 Introduction

The first case of acute respiratory syndrome was 
reported from Wuhan in Hubei province of China by 

the Chinese authorities around December 2019 (1). 

This respiratory disease was named as coronavirus 

disease 2019 also known as COVID-19 and was later 

identified to be caused by the SARS-CoV-2 (2).This 

virus belongs to the family of viruses known to cause 

diseases ranging from the common cold to more serious 

diseases such as the Middle East respiratory syndrome 

(MERS) and the SARS (3,4).In India COVID-19 cases 

had begun in late January with around 3 confirmed 
cases but later accelerated to 28 confirmed cases by 4 
March 2020 and on 28 March 2020 near the beginning 

of the lockdown that started on 24thMarch there were 

around 909 confirmed cases in India with 85% of them 
hospitalized (5)The World Health Organization (WHO) 

on March 11, 2020, has declared the novel coronavirus 

(COVID-19) outbreak a global pandemic.(6)Following 

this outbreak of the pandemic corona virus in India. The 

first lockdown of the entire nation was then announced 
on 24th March 2020 for a period of 21 days (7) which was 

then further extended phase wise. Several guidelines 

were issued by the MHA in order to reduce transmission 
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of COVID-19 these included social distancing measures, 

spatial distancing of at least (2 m distance) (8-11), even 

generalized lockdown of the entire nation that included 

travel restrictions,nationwide closing of businesses, 

controlled movement of individuals (10-12). The main 

concern was to decrease the spread of the disease so as 

to gain enough time to strengthen the Healthcare system 

and to prevent overwhelming of the healthcare systems, 

mainly of the intensive care units (ICUs) (11-13) .The entire 

nation came to a halt and along with the economy all the 

people went through a tough phase of staying indoors 

unable to socialize and continue with their normal day to 

day activities also leading to increase domestic violence 

on females and rising incidences of child abuse. The 

most vulnerable group being the migrants, daily wager 

labours and people of lower socio economic status 

involved in private jobs. Due to this restricted movement 

of vehicles during the lockdown period the total number 

of road traffic accidents also decreased as compared to 
normal days. The lockdown also took a very big stroll 

on the mental health of the people so this study has been 

conducted to analyze the demographic data associated 

with all the cases of autopsied bodies during the National 

lockdown period. 

Objectives

Prospectivecross sectional study of autopsied bodies 

conducted during the lockdown period from the month 

of 24thMarch 2020 to 30thSeptember 2020 in the morgue 

of NBMCH, Darjeeling to find out the cause of death 
in relation to the various social, economical and other 

demographic factors. 

Materials and Method 

It is a prospective cross sectional study and in 

this study we have analysed the cases of autopsy of 

dead bodies conducted at the morgue of North Bengal 

Medical College Hospital, Siliguri, West Bengal during 

the nationwide lockdown period i.e. from 24th March 

2020 to September 2020. Information regarding the 

demographic profile of the deceased was collected 
from inquest papers, autopsy report, information from 

relative, police and treatment record. We have analysed 

all data with the help of SPSS software, 

Results and Discussion

Most autopsied cases were of male subject (66.4 %) 

which is in accordance with the study of Elsoukkary S.S. 
(14) and the ratio of males to females was approximately 

2:1. In this study most of the deaths were seen in adult 

population of 21 to 40 years of age group (44.27%). In our 

study most of the deceased were not even matric passed 

(52%) and because of the lockdown there was sharp 

increase in incidences of loss of jobs in private sectors 

and it is also reflected in our study as most of the deceased 
were involved in private jobs (44%) followed by person 

who were unemployed (20%). Social isolation and 

unemployment due to COVID 19 leads to psychological 

stress of the people and due to this cases of suicides by 

hanging (27.8%) and poisoning (17.9%) were increased 

compared to deaths due to road traffic accidents (13.9%). 
This finding is not in accordance with the study of Deb 
Prabir Kumar et al.15 which shows incidences of road 

traffic accidents in North Bengal region was 25.73% in 
2009, 28.32% in 2010 and 32.76% in 2010. This low 

incidence of road traffic accidents (13.9%) in our study 
during nationwide lockdown period might be due to the 

fact that reduced outside movement of peoplecauses less 

exposure to the road traffic accidents. With the passage 
of months cases of autopsy were increasing from March 

(15.5%) to September (20.7%). 

Table 1 -AGE: (n- 961)

Age Frequency Percentage

 0—5 yrs 12 1.25%

5- 10 yrs 15 1.56%

11 -20 yrs 135 14.04%

21-30 yrs 262 27.26%

31-40 yrs 163 16.98%

41-50 yrs 171 17.8%

51-60 yrs 103 10.72%

61-70 yrs 71 7.39%

>70 yrs 29 3%

961 100
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Table 2 - SEX (n = 961) 

Gender Frequency Percentage

 MALE 638 66.4%

 FEMALE 323 33.6%

961 100

 

Table 3 - EDUCATIION (n = 961) 

Education Frequency Percentage

PRIMARY 288 29.96 %

secondary 211 21.95 %

Higher secondary 173 18 %

Graduate 164 17.07 %

Post graduate 38 3.95 %

Never been to school 87 9.05 %

961 100

Table 4 - OCCUPATION (n = 961) 

Occupation Frequency Percentage

Student 173 18%

Pvt job 423 44.02 %

Govt job 125 13%

Retired 48 5%

Not working 192 19.98 %

961 100

Table 5 - Cause of Death: (n = 961) 

Cause of death Frequency Percentage

Hanging 267 27.8%

RTA 134 13.9%

Poisoning 172 17.9%

Natural cause 96 10%

Drowning 150 15.6%

Burn 75 7.8%

Others 67 7%

961 100
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Table 6 - Month of incidence: (n = 961) 

Month No of autopsies  % Male % Female %

24th – 30th March 28 3 % 17 1.76 11 1.14

April 149 15.5% 98 10.2 51 5.30

May 138 14.4% 97 10.09 41 4.26

June 128 13.3% 86 8.95 42 4.37

July 146 15.1% 102 10.62 44 4.58

August 173 18% 118  12.29 55 5.72

September 199 20.7% 120 12.49 79 8.22

961 100 638 66.4 323 33.6

Conclusion

During the national lockdown period there was 

complete restriction of movement of person to outside 

except to those who were involved in emergency 

services. Due to these restrictionspeople started facing 

social isolations inside their home and were also 

predisposed to develop the psychological stress. This 

results in increase incidences of death due to suicide 

and same is also reflected in our study like out of the 
total unnatural deaths most of the cases were suicide 

due to hanging (27.8%) and poisoning (17.9%). Due to 

restrictions of unnecessary outside movement there was 

significant decrease in the cases of road traffic accidents 
and in our study we also found very less number of road 

traffic accident cases (13.9%) compared to other modes 
of deaths. 
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Abstract

Forensic science has been used for justice delivery system since ages. However it started gaining ground 
in early fifties as an independent discipline and since then it has derived applications from every field of 
science and technology. Today it is well settled and much sought after and ever growing technology forensics 
and forensic investigations are fast changing their face as every other day new types of crimes are being 
committed. To cope up with the demanding nature of this profession, forensic services need up-gradation at 
every stage. This paper focuses on the applicability of Forensic science in criminal investigation and the role 
it plays in keeping law and order in a society, also throws light on how forensic science is acting as a bridge 
between the medical scientists and legal scientists.

Key Words: Criminal Investigation, Forensic Science, Justice, Medical Jurisprudence.

Introduction 

Now-a-days crime pattern is fast changing due to 

easy availability of hi-tech tools. Criminals misuse 

benefits of technological developments. The new wave 
of hi-tech crime pattern is now a challenge to forensics. 

Some of the prevalent hi-tech crimes include misuse 

of doping through genetic manipulation, Voice over IP 

(VoIP), voice synthesizers, stem cell therapy, cloning of 

human, animal and mobile phone, nano-terrorism (nano-

implant/ nano-explosives etc.), microwave weapons, 

dirty bombs, genetically modified food, etc.1

Earlier criminals were mainly from poor illiterate 

sections of the society who took up the criminal 

activities because they either do not have the resources 

to lead a respectable life or to take revenge of mischief 

done to them by some sections of the society. But in 

these days, criminals too are highly educated class, 

they use a combination of their intelligence and hi-tech 

forensic tools to commit crimes and use anti forensic 

tools to get away with their evil intentions.2 They are 

using anti forensic tools viz; degaussing to kill digital 

data, anti-forensic imaging tools like sweepers/wipers to 

clean digital data permanently, hydrogen peroxide and 

formalin to spoil blood and DNA evidence, camphor to 

mislead sniffer dog etc. meditation and use of narcotic 

drug will act against brain fingerprinting tools, scraping 
of firearm barrel, breech face, firing pin, etc. will act 
against forensic ballistic tools and malicious software 

are used to corrupt forensic data bank.

Meaning of Forensic Science

Forensic science embraces all branches of science 

and applies to the purposes of law. Originally all the 

techniques were borrowed from various scientific 
disciplines like chemistry, medicines, surgery, biology, 

photography, physics and mathematics. But in the past 

few years it has developed not only its own techniques 

but also its own branches, which are more or less 

exclusive domains of forensic science. The science of 

fingerprints, anthropometry, track marks, documents 
(especially the examination of handwriting) and forensic 

ballistics essentially belongs to forensic science alone. 

More recently significant advances have been made in 
serology, voice analysis, odour analysis, and in studies 

relating to pattern recognition through computers. The 

most important development of the 12th century however 

had been DNA profiling for identification of human 
beings.3 The term forensic comes to us from the Latin 

word forensic which means the forum. Forensic science 

is acting as a bridge between the medical scientists and 
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legal professionals. It is the science that comprises of the 

matters that provide a common platform to both scientists 

and legal professionals.4 In the ancient Rome, the forum 

was the site of debates concerning governmental issues, 

but it also was the court-house, where trials were held. 

Consequently, forensic science has come to mean the 

study and practice of applying natural and physical 

sciences to the resolution of conflicts within a legal 
setting. More broadly forensic science can be defined as 
“A scientific disciple who is directed to the recognition 
identification, individualization and evaluation of 
physical evidence by the application of the principles 

and methods of natural sciences for the purpose of 

administration of criminal justice system.”5 Moreover, it 

is one of most energetic, charismatic, contemporary and 

exhilarating branch of science used in identifying crimes 

and criminals.6 The role of forensic scientist is threefold: 

to collect vital physical evidence from the crime scene, 

to analyse them in the laboratory and to provide expert 

testimony before the court of law. 

Various Obstacles 

Problems of proof in linking the criminal with the 

crime include investigative, scientist and legal aspects. 

It shall be worthwhile to understand these problems 

and their causes to facilitate the utilisation of science 

and scientific techniques in the dissemination of justice. 
The evidence against the criminal may be the evidence 

of eyewitness or of the victim; it may be confession of 

the culprit, an incriminating statement of a co-criminal, 

circumstantial evidence and scientific evidence. Till 
recently the courts in India had to depend mostly on non-

scientific evidence mainly on the eyewitness accounts. 
Problems of proof in scientific evidence can be divided 
in three main categories:7

Investigation problems

Scientific evidence provides linkage of the criminal 
with the crime through clue materials. The criminal at the 

scene of occurrence either leaves these clue materials or 

they are picked up by him from the scene of occurrence. 

If the clue materials are properly collected, correctly 

preserved and sent to the laboratory for evaluation and 

their integrity and authenticity remain unquestionable, 

they can be strong evidence for the proof against the 

culprit. For example, a fingerprint is found at the scene of 
occurrence. The suspect has no legal access to the scene. 

The involvement of the suspect in the crime becomes 

certain if this fingerprint is identified to be that of the 
suspect. Authenticity of evidentiary clues, collected from 

the sources, has to be proved beyond reasonable doubt. 

They must be collected in the presence of the witnesses; 

they must be sealed after putting the identification marks 
on the evidentiary clues whenever possible at the scene. 

The collection and the sealing of the evidence must be 

authenticated by at least two independent witnesses. 

The sealing has to be done so as to prevent any seepage 

or contamination of the evidence. The evidentiary clue 

which are liable to putrefy or disintegrate, have to be 

preserved do that the evidence is not destroyed by the 

time it is examined by the experts in the laboratory. If 

the authenticity of the evidence is not proved beyond 

reasonable doubt, the courts do not accept the evidence 

as genuine.

Scientific Aspects

The use of science on a large scale in the dissemination 

of justice is comparatively new phenomenon in our 

country. There are many hurdles in its proper utilisation. 

The lay man considers science as something exact 

and definite. He, therefore, feels that forensic science 
should always provide a definite verdict whenever the 
question is put to the forensic scientist. The concept of 

an exact science is hazy among the non-scientists, even 

among the educated persons including lawyers and 

judges. There is no such thing as an exact science or 

perfect science. Every new scientific idea starts with a 
hypothesis. If this hypothesis holds good for a number 

of phenomena relating to that hypothesis, the hypothesis 

is called a theory. If there are no apparent contradictions 

or at least serious contradictions in the working of this 

theory, the idea receives a general acceptance. This 

general acceptance is reached after a lot of experimental 

and theoretical work. Before their acceptance, there is 

a twilight time zone where the idea receives a thorough 

investigation involving apparent contradictions and 

explanations thereof. Once the general acceptance stage 

is reached, the scientific idea is considered a law. 
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Legal Problems

The legal problems relating to Forensic Science 

involve Enacted law, Case law and certain conventions. 

Some practical problems are the following:

The number of matching points required for the 

identification of fingerprints was controversial. The 
Supreme Court has decided the issue that the rarity of the 

matching points is important rather than their number, to 

provide identity.8

The track evidence is believed to be ‘rudimentary 

Science’ by the courts. They do not place ‘much 

reliance’ on the evidence. This is most unfortunate. The 

identification of foot and footwear marks is as reliable 
as any other identification, though, because of the 
mechanics of registration of evidence it may not provide 

adequate identification data, as frequently. But it does 
not make it rudimentary science in any way.9

The identification of handwriting has always 
required high expertise, vast experience and heavy 

inputs to come to correct conclusions. The courts feel 

that the scientific field of handwriting identification is 
extremely dangerous and requires prudence and extreme 

caution. Miscarriage of justice, consequently, occurs 

frequently in cases involving handwriting. The courts 

have to change the attitude toward the expertise and 

experts; of course they have to distinguish between the 

charlatans from the real expert.

Law Relating to Expert Opinion in India

Following are the main legal provisions which 

govern the expert evidence:

The Indian Constitution

The main provision in the Indian Constitution is 

the article 20(3) of the constitution. It says “No person 

accused of an offence can be compelled to be a witness 

against himself.”

“The problems, which arose from this article, were 

legion. Could a person be forced to give fingerprints, 
footprints, photographs, measurements, handwriting, 

etc.? The constitutional Bench of the Supreme Court 

has solved the problems since through a landmark 

decision. It held that the above type of clue materials 

become evidence only after their evaluation. And the 

evaluation instead of helping the prosecution may help 

the accused.”10

The Indian Evidence Act

Sections 45, 73, 46, 51 and 159 of the Act deal with 

expert opinion. Section 45 is the most important section 

of the Act vis-à-vis forensics. It says:

“When a court has to form an opinion upon a point 

of foreign law or of science or art, or as to the identity 

of handwriting or finger impressions, the opinion upon 
that point, of persons especially skilled in such foreign 

law, science or art or in questions as to the identity of 

handwriting or finger impressions are relevant facts. 
Such persons are called experts.”

“This section permits only the opinion of an expert 

to be cited in evidence. The determination of question 

as to who is an expert is essential for the application of 

this section. The only guidance in the section is that he 

should be a person especially expert on the matter of 

Foreign Law, Art, Science, Handwriting, Fingerprints.”

Section 73 

The second most important section relating to expert 

evidence is section 73 of Indian Evidence Act says:

“In order to ascertain whether a signature, writing or 

seal is that of a person by whom it purports to have been 

written or made, any signature, writing or seal admitted 

or proved to the satisfaction of the court to have been 

written or made by that person may be compared with 

the one which is to be proved, although that signature, 

writing or seal has not been produced or proved for any 

other purpose.

The court may direct any person present in the 

court to write any words or figures for the purpose of 
enabling the court to compare the words or figures 
so written with words or figures alleged to have been 
written by such person.” This section applies also, with 

any necessary modifications, to finger impressions. “The 
section specifies what comparison material for disputed 
handwriting, signature or seals or for fingerprints can be 
utilised by the courts i.e. any previous writing admitted 
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or proved to be that of the suspect and Specimens 

obtained by the courts from the person on orders. 

Section 46

“Facts, bearing upon opinions of experts - Facts, 

not otherwise relevant, are relevant if they support or 

are inconsistent with the opinion of experts, when such 

opinions are relevant.

The effect of the provision is that when the opinion 

of an expert is relevant and has been cited, any fact 

which will either support his opinion or contradict it will 

also become relevant.”

Section 47

“This section deals with opinion as to handwriting. 

When the court has to determine the question whether a 

particular document was signed or written by a certain 

person, the court can, of course, admit the opinion of an 

expert. but, in addition to that, section 47 permits the 

court to admit the opinion of a person who is acquainted 

with that person’s handwriting. The section also explains 

as to who is considered to be acquainted with another 

person’s handwriting.” 

Section 51

“Grounds of opinion, when relevant - Whenever the 

opinion of any living person is relevant, the grounds on 

which such opinion is based are also relevant.

An expert may give an account of experiments 

performed by him for the purpose of forming his 

opinion.”

Section 159

Refreshing memory: It is human tendency to forget 

things and likewise, it is pertinent to remember the 

entirety of the facts if someone is called as a witness. 

Section 159 of the Evidence Act says that a witness can 

refresh his memory while under examination. He may 

do so by referring to any writing made by himself at the 

time of the event taking place regarding which he has 

been questioned, or a while later as long as the Court 

considers it to be fresh in his memory. The witness can 

also refer to someone else’s notes prepared within the 

aforementioned time frame, and decide whether it is 

correct or not. The section further says that the witness 

may use a copy or photocopy of a document with the 

permission of the Court in order to refresh his memory.

Code of Criminal Procedure, 1973

The main sections of this code which are related to 

expert evidence are section 292 and section 293. Section 

292 is applicable to only Mint Master and other currency 

officers. Its contents are similar to those of section 293, 
which has wider applications.

Section 293

“Any document purporting to be a report under the 

hand of a Government Scientific expert to whom this 
section applies, upon any matter or thing duly submitted 

to him for examination or analysis and report in the 

course of any proceedings under this code may be used 

as evidence in any inquiry, trail or other proceedings of 

the code.

The court may, if it thinks fit, summon and examine 
any such expert as to the subject-matter of the report.

When any such expert summoned by the court and 

he is not able to attend personally, he may, unless the 

court has expressly directed him to appear personally, 

depute any responsible person working with him to 

attend the court, if such officer is conversant with the 
facts of the case and can satisfactorily depose in court 

on his behalf.”

The Identification of Prisoners Act, 1994

“The five sections of the Act are relevant to the 
expert evidence. These sections 2, 3, 4, 5, and 6 of the 

Act provide legal sanctions for obtaining specimen 

evidence from the suspects/accused/convicts. Forensic 

Science is becoming indispensable in the dissemination 

of justice because of the failure of the old order, 

excellence and reliability of its tools and techniques and 

the ever availability of the wherewithal of its assistance. 

It should be adopted on a much larger scale that it is 

being adopted, if our criminal justice has to serve the 

society effectively.”

Conclusion 

 Any criminal investigation has to ultimately meet 
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its eventual fate in the court of law. If the forensic 

findings are not presented properly in the Court, the 
whole process of investigation will be futile. Hence 

court room forensic management is as important as 

crime scene management and subsequent laboratory 

examination and detection. The court room forensics 

not only depends on the ability of the expert to depose 

expert evidence but also on forensic awareness level of 

judiciary. If the hon’ble judge is not aware of the hi-tech 

forensic applications, the whole forensic proceedings 

are hijacked. Now regularly awareness programmes for 

judicial officers are being organised on new trends in 
forensic investigative techniques and their application 

areas. They interact with the forensic experts in their 

chambers and also, they visit forensic laboratories 

to know more on forensic developments. As a result 

of these awareness programmes, the judicial officers 
are taking the initiative to direct the central and state 

governments to improve the status of forensic science in 

the country. There is urgent need for the application of 

forensic science in the criminal justice delivery system. 
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 Abstract

It is well known fact that electricity is essential to everyday life, both home and on the job. Perhaps it has 
become such a familiar part of daily life , most people don’t give much thought to it or how much our work 
depends on a reliable source of electricity. More importantly , people tend to overlook the hazards that 
electricity poses and fail to treat it with the respect it deserves.

A prospective study on profile of electric injuries cases was conducted at RNT Medical college Udaipur, 
Rajasthan from July 2019 to November 2020 to know about the incidence and pattern of electric injuries 
cases , also to study the manner of events, seasonal variation, population at high risk to be victims of electric 
injury and to provide recommendation for developing useful safety programs to decrease the incidence. Out 
of the total 100 cases, 86 were male and 14 were female. 83 cases were of 11 year to 50 year age group. 68 
cases occurred at work place , out of which 62 were male and 6 were female and 32 cases occurred at home.40 
cases occurred in rainy season and 39 cases occurred in winter season and 21 cases occurred in summer. 
This study emphasizes on better implementation of electrical injuries control program in communities and 
increase the awareness of people and also on use of safety equipments and protective measures. As our study 
suggests that most of the electric injuries cases were preventable.

 Key Words: Electric, Season, Work Place, Negligence

Introduction

Electricity is such an integral part of life, that it‘s 
hard to imagine life without it. The uses of electricity 
put to the service of man have no limitations.1 Power 
is the basic need for the economic development of the 
country. Availability of electricity has been the most 
powerful aspect of introducing economic development 
and social change throughout the world. The process 
of moderation, increase the productivity in industry 
and agriculture and the improvement in the standard 
of living basically depend on the adequate supply of 
electrical energy.2 

Electrical injury is a physiological reaction caused 

by electric current passing through the body.3 The injury 

depends on the density of the current, tissue resistance 

and duration of contact.4 

The annual number of electrical injuries and deaths 

from electric shock have steadily increased as a result of 

the widespread use of electricity and the application of 

electrically powered machinery. Although electricity is 

a relatively recent invention, humans have always been 

exposed to the devastating electrical power of lightning 

and understandably attributed it to supernatural powers.

Electrical injuries are the third most common 

cause of burns after scald and flame burns. In spite of 
advances in treatment modalities and the resulting 

decrease in mortality rates, electrical burns may lead to 

socioeconomic burden, as well as significant functional 
and cosmetic problems.5
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As per the National Crime Records Bureau’s 

Accidental deaths & Suicides in India 2019 report , 

total accidental deaths due to forces of nature in India in 

2019 were 8145 , out of which Lightning’s death were 

2876 ( 35.3 percent ). Out of 2876 lightning’s deaths 

,2106 were male and 772 were female. Total accidental 

deaths due to other causes were 412959 , out of which 

Electrocution death were 13432 (3.3 percent ).Out of 

13432 deaths ,11412 were male and 2020 were female.

Compared to 2018 report , total accidental deaths 

due to forces of nature in India in 2018 were 6891 , out 

of which Lightning’s death were 2357 ( 34.2 percent 

) and total accidental deaths due to other causes were 

404933 , out of which Electrocution death were 12154 

(3.0 percent ).6

Materials and Methods 

This prospective study on profile of electric injuries 
cases, during the period of July 2019 to November 2020, 

was conducted in the Department of Forensic Medicine 

and Toxicology, RNT Medical College Udaipur. All 

electric injuries cases admitted in R.N.T. Medical 

College and MB Government hospital , Udaipur and 

brought dead to mortuary for postmortem examination 

on police requisition were included. A total of 100 cases 

were studied.

Detailed history of cases obtained from the patient’s 

close relatives , friend ,patient himself , police and other 

available persons.

General information : name , age , sex ,address 

, religion , education , socioeconomic status and 

occupation status etc , date and time of incidence 

,manner of events , detailed history taken to elicit the 

circumstances, cause related factors and any motive 

behind the event. Careful history taken to know whether 

there was any disease present or not.

Date and time of death, date and time of police 

information , period of hospitalization , date and time 

of police inquest and details of autopsy examination 

recorded.

At the time of post mortem, the gross features 

of electric burn injury during external and internal 

examination was noted.

All findings compiled , statistically analysed and 
compared with previous literature.

Data also collected from hospital records , deceased 

relatives, and investigating officer.

In this prospective study subjects were included of 

all age groups ,both sex , incidents occurring at home or 

work places.

Exclusion criteria: It included the cases where 

electrocution was indirect cause of death. For example 

a person after getting electrocuted, fallen from height 

and died due to head injuries. Also all decomposed dead 

bodies or that having inadequate history also excluded. 

Results

Out of the total 100 cases, 86 percent victims were 

male and the remaining were female 14 percent .The age 

of the victims was spread over the range of 1 year to 

70 years, though most of them fell in the age group of 

11-50 years. Out of the total 83 cases of 11 to 50 years 

age groups , 75 victims were male and 8 were female.40 

percent of the cases occurred in rainy season ( July to 

sept), 39 percent of cases occurred in winter season (oct 

to march ) and 21 percent cases occurred in summer 

(April to June )

65 Percent of the cases occurred due to human 

negligence , 16 percent occurred due to faulty equipments 

and connections and 19 percent cases occurred due to 

lack of protective measures. Out of the 68 cases occurring 

at work place , 62 cases were of male and 6 cases were 

of female. And out of the 32 cases occurring at home , 

24 cases were of male and 8 cases were of female . 89 

percent of the total cases occurred at dry surroundings 

and 11 percent of the cases occurred at wet surroundings. 

All of the 100 percent cases were accidental in nature 

and no cases found to be suicidal or homicidal in nature. 

Out of the total cases 13 percent cases occurred in 

persons , who were professionally trained in electricity 

handling and 87 percent cases occurred in persons who 

were not professionally trained. Out of the total cases , 7 

percent cases were brought dead in hospital ,92 percent 

cases were admitted alive and discharged and 1 percent 
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cases died after admission and during the treatment.57 

percent of cases were educated upto 1st to 10th class ,34 

percent of cases were uneducated and 9 percent cases 

were educated upto 11th class and above. Out of the total 

cases, 36 percent cases occurred due to high voltage , 60 

percent cases occurred due to low voltage and 4 percent 

cases occurred due to lightning.

TABLE 1: DISTRIBUTION OF SEX 

 S.NO. SEX NO. OF CASES PERCENTAGE

1 MALE 86 86%

2 FEMALE 14 14%

TOTAL 100

TABLE 2: DISTRIBUTION OF AGE IN ELECTRIC INJURIES CASES

S.NO. AGE GROUP NO. OF CASES PERCENTAGE

1 1 TO 10 5 5%

2 11 TO 20 21 21%

3 21 TO 30 30 30%

4 31 TO 40 20 20%

5 41 TO 50 12 12%

6 51 TO 60 9 9%

7 61 TO 70 3 3%

8 71 TO 80 - -

9 81 TO 90 - -

10 91 TO 100 - -

100

TABLE 3: SEASONAL VARIATION IN ELECTRIC INJURIES CASES

SL.NO. SEASON NO OF CASES PERCENTAGE

1 SUMMER (APR TO JUNE) 21 21%

2 RAINY  (JULY TO SEP) 40 40%

3 WINTER (OCT TO MAR) 39 39%

TOTAL
100
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TABLE 4: DISTRIBUTION TABLE INDICATING CAUSE OF ELECTRIC INJURIES

SL.NO. CAUSE OF ELECTRIC INJURIES NO. OF CASES PERCENTAGE

1 HUMAN NEGLIGENCE 65 65%

2
FAULTY EQUIPMENTS AND 

CONNECTIONS
16 16%

3 LACK OF PROTECTIVE MEASURES 19 19%

TOTAL 100

TABLE 5: SEX DISTRIBUTION OF ELECTRIC INJURIES CASES IN WORK PLACE AND HOME

SL.NO. PLACE FEMALE MALE

1 WORK PLACE 6 62

2 HOME 8 24

TOTAL 14 86

TABLE 6: PATTERN OF ELECTRIC INJURY CASES

SL.NO. PATTERN NUMBER PERCENTAGE

1 ONLY ENTRY WOUND 39 39%

2 ONLY EXIT WOUND 5 5%

3 BOTH ENTRY AND EXIT WOUND 38 38%

4 FLASH BURN 27 27%

5 NO ELECTRIC INJURY MARK 18 18%

TOTAL 100

Discussion

In our present study, out of the total 100 cases, males 

were 86 (86 percent) and females were 14 (14%). Similar 

result found in study of Guntheti B K et al (2012)7 in 

which 62 electric injury cases who were admitted in 

Mamata General Hospital, Khammam were studied for 

a period of one year from October 2007 to September 

2008. Out of the total 62 cases, males were 91.93% and 

females were 8.06%. 

The age wise distribution of cases shows that in 21- 

30 years age group 30 cases (30%), which were only 

male victims, followed by 31-40 years age group, only 

male victims 20 (20 %). In the age group of 11-20 years, 

male victims were 13 (13% ) and females victims were 

8(8%) in 0-10 years age group male victims 3 (3%) 

and female victim only 2(2%). In the age group 51-60 

years male victims were 5 (5%) and female victims 

were 4(4%). In the studies conducted by Chandru K2 , 

Guntheti B K et al7 ,Hyldgaard L et al8 , Shrigiriwar M 

et al9    Koumbourlis A C et al10 , Tedechi C G et al11 and 
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Wright R K et al12 similar results were received. The 

result for such marked male predominance in a variety 

of studies from different communities probably includes 

the fact that only males are involved in electrical works.

 The peak incidence were more in the age group of 

21-30 years that was30(30%) then other groups. The 

reason can be attributed to the fact the age at which 

one earns for lively hood, whereas at extreme ages the 

fatality was quite rare. These results are consistent with 

the work of others.

 Least number of cases 5(5%) in age group 1-10 

and 3(3%) in 61-70 years age group. In children 

electrical accidents are due to playing near power lines, 

removal of entangled kite from live wires. Similarly in 

study of Byard W et al13 children’s were electrocuted 

accidentally while playing with or near faulty electrical 

equipment at home or at school, electrical equipment 

while in the bath, damaged outdoor electrical equipment 

and due to overhead wires. In study of Tiransci Y et al14, 

unique finding was younger age victims of 0 to 10 year 
age group were 31.7% (39 cases) , most electrocution 

accidents occurred by electric water heaters in bathroom.

In extreme ages electrical accidents are quite rare. 

Only 3% cases found in 61yr to 70 yr age group and 

no cases were found of above 70 years. Accidental 

electrocution among these occurred because of 

carelessness and malfunction of appliances. Similarly 

in study of Mellen P F et al15 as Electrocution: a 

review of 155 cases with emphasis on human factors 

found that in extreme ages electrical accidents are less 

common and occurred due to carelessness, ignorance, 

haste, malfunction of appliances or equipment such as 

ineffective insulation, lack of protective earthing, faulty 

grounding and short circuits. 

 Cases of electrocution are increasing year after year 

due to increased utility of electrical appliances without 

taking proper precaution in the domestic front. The main 

factor is being the frequent power cut, low voltage for 

most of the time, year after year, consistent with data 

of national crime records bureau, accidental deaths and 

suicides in india 2019.6 

 In our study low-voltage victims were 60(60%) 

more than high-voltage victims 36(36%)and 4 (4%) 

cases were of lightning. As per Guntheti B K et al19 

low tension accidents were 67.74% and high tension 

accidents were 32.26% , almost similar to our result. 

Massey B K et al16 studied retrospective review of 

records of all the autopsied individual who died from 

electrocution , 70.1% cases were due to high voltage and 

29.9% were due to low voltage.    

In our study all 100 cases were accidental in nature, 

no suicidal or homicidal cases were recorded. Similar 

results were found in study of Mellen P F et al15 , Karger 

B et al17 , Knights B et al18 and Tiransci Y et al14. In 

all this mentioned studies all cases of electric injuries 

were accidental in nature. In contrast in study of Kuhtie 

et al19 conducted at department of forensic medicine and 

criminology,Zagreb,Croatia ,out of total 89 electrocution 

cases, 83% cases were accidental, 14% cases were 

suicides and 3% cases were homicidal in nature.

 In our study maximum number of electric injuries 

cases (40%) occurred in rainy season, where as 39 % 

cases occurred in winter season and 21 % cases occurred 

in summer season. In the study conducted by Giri S et 

al20 , out of the total 88 cases rainy season comprised 

of 38.6% cases, followed by summer season 34.09% 

and 27.2% cases occurred in winter season. Similarly 

in study of Kumar S et al21 which was done at Dr. 

S.N.Medical College, Jodhpur on fatal electrocution 

cases undergoing medical autopsy in the department 

of forensic medicine, out of the total 100 cases , 44% 

occurred in summer ,38% in rainy season and 22% cases 

occurred in winter season.

In our study 89 % cases occurred in dry surrounding 

and 11 % cases occurred in wet surroundings. In 

contrast in the study of Khan M K et al22 at AMU, 

Aligarh out of the total 62 cases, 30.65% cases occurred 

in hot surroundings and 69.35% cases occurred in wet 

surroundings. similarly in study of Gupta B D et al1 at 

Jamnagar, Gujrat out of the total 102 cases , in 66.76% 

cases the surrounding area at the site of incident was 

found damp or wet, while it was dry in 33.33% cases. 

These results were different from our study. 

 Tirasci et al14 and Dokov W et al23 reported ―wet 
cases of electrocution using bathtubs, heaters and hair 

dryers. We did not find any such case and there was no 
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such case reported by other workers from India such as 

study by Rautji R et al27 and study by Shrigiriwar M24 

.This difference can be explained on the basis of the 

fact that the prevalence of bathtubs and hair dryers is 

almost negligible in India. In this study the majority of 

the fatalities were the result of accidental contact with 

electricity normally domestic supply. Underestimation 

of the danger of live circuits, carelessness (negligence)

played a part in 65% of electric injury incidents , where 

as lack of protective measures was a cause in 19% cases 

and faulty domestic appliances, frayed or broken flex 
of electric cables, improper earthing accounts for 16% 

electric accidents. 

In our study electric injuries cases at work place 

were 68 % and electric injuries cases at home were 32%. 

Similar to our study Vishwakanth B et al25 prospectively 

studied electrocution cases at Kampegowda institute of 

medical sciences, Bangalore for a period of one year 

from November 2012 to November 2013 and found 

66.66% cases at work place and 33.33% cases at home.

Similarly Massey B K et al16 in his retrospective 

study found that 63.7% cases occurred at workplace and 

36.3% cases occurred at home and outdoor location. 

 In contrast in the study of Giri S et al20 in which 

, 22.7% cases occurred at workplace, 47.7 % cases 

occurred at home and 29.5% cases occurred on places 

other than work place or home. And as per study of 

Farooq U et al26 , 40.63% cases occurred at home, 

37.50% at workplace and 21.87% cases occurred at 

places other than work place.

The production of electrical injury depends on 

voltage, amount of current follow, the area of the contact 

and duration of contact. An electrical burn occurs only 

if the temperature of the skin is raised enough for a 

sufficiently long period to produce damage. On the other 
hand, a glancing contact or fall against conductor results 

in break in the circuit; in the cases of high- tension 

supplies the victim is usually repelled violently. 

From our study, it was noted that electrical injuries 

are only entry wound in 39% cases, only exit wound in 

5% and both entry and exit wounds in 38% cases. This 

can be explained by the fact that the point of exit of the 

current corresponds with the point where the body was 

earthed, which is a relatively wide area in most cases. 

Thus the resistance per unit area is small and the heating 

effects ( GC=C2R/4.187, where GC is the heat in gram 
calories per second, C is the current in amperes and R is 

the resistance in ohms.) is proportionately diminished. 

So there may or may not be a demonstrable skin lesion. 

Flash burns were found in 27% cases. In 18% cases no 

electric burn was found. These results are similar with 

studies by Shrigiriwar M et al24, Wright R K et al12, 

Byard R W et al13 and Mellen P F et al.15

In contrast to this results, Guntheti B K et al7 found 

entry wounds in 75.80% cases, 38.71% cases had exit 

wounds and in 35.48% cases both entry and exit wounds 

were present. 

Chandru K.2 found entry wound in 44% cases, 

and in 11% cases contact marks with flash burns were 
present. In 8% cases there was no entry wound or flash 
burn was present.

Surprisingly in study by Rautji R et al27 done in South 

Delhi during the period 1996 to 2001, 153 electrocution 

cases were seen , in which 86.27% cases were present 

with electric entry wound and 13.73% cases had both 

entry and exit wound but in their study there was not a 

single case of electrocution without any mark.   

 It is well known that the electric current is 

particularly more dangerous when it uses one of the 

circuits involving the heart muscle. Electrocution 

deaths are uncommon and are usually due to ventricular 

fibrillation from a direct effect on the heart or respiratory 
paralysis from a direct effect on respiratory mussels, or in 

cardiorespiratory arrest following damage to autonomic 

centers within the brainstem. 2,7,8,29

 Deaths may also be caused by burns and secondary 

trauma or subsequent multi organ failure. 18,27 The effects 

of electricity depend on the voltage, type of current 

(direct or alternating) the area and duration of contact, 

skin resistance and path of current flow through tissues 
and organs 18 and the region of the body in contact with 

an electrical conductor.12 

 In 18% cases no electric burn was found in our 

study. In some cases the victims in contact with water 
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and iron box, three way plug, switch board. Unlike dry 

skin, wet skin does not offer resistance to the passage of 

electric current these producing no visible electric burn 

mark at the site of contact. 12,29,30 

Among 100 cases, 8 died, and post mortem 

examination was conducted. In all cases internal organs 

showed congestion. The pathognomonic features of 

electrocution are the electric marks and joule burn 

when low or medium voltage current is involved. These 

finding were similar in studies conducted by Shrigiriwar 
M et al24 , Polson D J et al29 and Wick R.30

In our study out of the total 100 cases, 7 cases were 

brought dead in our institution and 1 case died after 

admission and treatment. 92 cases were admitted alive. 

Out of the 7 brought dead cases , 6 were male and 1 case 

was of a female.

 In the present study, electrocution deaths accounted 

for 8 percent of total electric injuries victims, while 

Rautji R et al27 reported the figure of 1.98 per cent and 
Tirasci et al14 reported 3.3%. In terms of deaths due 

to electrocution per one lakhs population the figure 
turns out to be 4.4. This is significantly higher when 
compared to studies done by Dokov et al in Bulgaria23 

and Laupland et al28 in Canada who reported the figures 
of 0.94 and 0.14 respectively.

 Electrical marks are not always obvious especially 

in the hands of manual workers. Among 8 death cases, 

entry wound in 7 cases, exit wound in 7 cases and flash 
burn noted in 4 cases. These findings are similar in 
studies conducted by Shrigiriwar M et al24 , Wright R K 

et al12, Byard R W et al13 and Mellen P F et al.15 

Majority of victims received treatment within one to 

two hour 71(71%), then between 2 to 3 hours17(17%); 

more than 3 hours ,5 cases (5%) and brought dead 

7(7%) cases. These findings was different than study by 
Martinez J A et al31 in which majority of patient received 

treatment within one hour. Because Udaipur region is 

a hilly zone, it took some extra time to reach hospital . 

Being a tertiary hospital , most of the cases (80%) were 

referred from nearby hospitals.

Majority of victims stayed in hospital less than 

3days 66(66%) as compared to 3- 10days 23(23%) and 

more than 10 days 4(4%) these findings are consistent 
with study by Guntheti B K et al7 in which 64.52% cases 

were discharged from hospital within 3 days, followed 

by 3 to 10 days 25.80% cases and 1.61% cases stayed in 

hospital for more than 10 days.

As per our study , education has a important role in 

electric injury cases as 34% cases occurred in uneducated 

victims and 57 % of victims were educated between 1st 

to 10th class. Only 9% cases occurred in victims who 

were educated from above 10th class.

In our study 87 % cases were professionally untrained 

in electricity handling and 13 % cases were trained in 

professionally trained in electricity handling. And all the 

13% cases were male , this again shows male dominance 

in electric work similar to other studies. . Employees of 

electrical work were negligent because they were not 

using the protective measures while working, which 

were provided them in the form of protective gloves, 

harness, belts, etc. Similarly in study by Vishwakanth B 

et al25 , 16.66% cases were of electricians. 

Conclusions

All of the cases of death were accidental. It is in 

similar to other studies as well. 2,7,27Males were the 

predominant victims. In our study 86 % of the cases 

were of male and 14% were of female.In our study 

in the rainy season, 40 % cases occurred, 39 % cases 

occurred in winter season and 21 % cases occurred in 

summer. Most of the deaths were either instantaneous or 

immediate. Out of the total 8 death cases in our study, 

7 cases were brought dead and 1 case was admitted 

alive and was died during treatment. Rate of fatality is 

significantly higher in India as compared to Bulgaria 
23 and Canada 28 other parts of world. We did not find 
any cases of deaths involving bathtubs, heaters and hair 

dryers. More than 68 percent deaths occurred in work 

place surroundings and 32 percent cases occurred at 

domestic surroundings. It signifies that people did not 
have elementary knowledge of risks of electrocution. 

Most of the deaths were preventable.

Following suggestions may be helpful in 
preventing electrical accidents:

Ensure electrical appliances at home and workplaces 
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are in proper working condition with effective non-

leaking connections. All electrical wiring should have 

proper insulation. All electrical installations should be 

effectively earthed as per standard earthing practice. 

Houses or extension of houses should not be built 

underneath, overhead lines or in proximity of the lines. 

Balconies or windows of house should not be facing bare 

power lines. Power lines in such cases should be properly 

insulated. Tying of wire to electric pole for drying cloths 

should not be allowed. Underground cables within the 

house should not be laid. Overloading of switches should 

not be done. Open heating immersion coils should not 

be used. Electrical equipments and switches should 

not be used with wet hands. Crisscrossing of television 

wire with live wire should not be done. Electric 

employee should be given proper education regarding 

electrocution. Protective thick rubber gloves should be 

provided to workers. Harness should be provided to the 

electrical employee working at height. Helmets should 

also be provided. All electrical establishments should 

have Miniature Circuit Breakers (MCB) to limit the 

load. Installation of Residential Current Circuit Breaker 

(RCCB) to avoid fatal shocks. 
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Abstract

The attention has been increased to assess the hematological toxic effects of petroleum products from 
refineries especially the volatile chemical contaminants (VCC) like benzene. Petrol pump operators 
are workers frequently exposed to petroleum products that has been occasionally associated with large 
incidences of hematological disorders and adverse health effects as a result of damage to the haemopoietic 
system accompanied by depletion to the bone marrow. This study was made to evaluate the hematological 
parameters among petrol refinery workers according to the duration of exposure. A cross sectional study 
was done in Al Najaf -refinery for petrol. It involved 101 petrol pump operators, thirty one (31) healthy 
male office workers who were considered as the control group and two groups of seventy (70) male petrol 
pump operators as the study group. The samples of blood were collected from both study and control groups 
and tested for red blood cells count (RBC), hemoglobin concentration (Hb), white blood cell count (WBC), 
packed cell volume (PCV) level and platelet count (Plt). Chronic exposure to volatile chemical contaminants 
has a harmful effects on refinery workers with increasing the risk of developing hematological disorders due 
to the deleterious effects on the bone marrow.

Keywords: hematological disorders, petrol pump operators, volatile chemical contaminants 

Introduction

The refineries of petrol is consider the main source 
of volatile organic hydrocarbons like benzene which 
may cause a serious health risk upon exposure to it.1

Petrol pump operators are occasionally exposed to 
benzene as highly volatile substance and a major product 
of petrol refining. The toxic effect of benzene is due to 
the metabolism of it in the body.2 

Benzene that has been emitted from refining 
operations of petrol are associated with increasing the 
oxidative stress by formation of the hydroxyl radicals, 
superoxide radicals and other reactive oxygen species, 
resulting in a possible deterioration of many systems 
especially the hematological system by biochemical 

changes and oxidative stress.3

The relationship between blood profile of petrol 
pump workers and benzene exposure is depend on the 
duration of exposure which have a substantial effects in 
changing the hematological parameters with a significant 
variations in hemoglobin, leukocytes, erythrocyte, 
hematocrit levels and platelet count as compared to 
control group.4

The mechanism of hematotoxicity upon a higher 
exposure level to benzene is represented by two steps 
as illustrated in (figure 1), these steps including the 
metabolism of benzene in the liver as a first metabolic 
pathway during which benzene is hydroxylated by H2O2 
leading to the formation of phenol, the second metabolic 
pathway characterized by the rearrangement of benzene 
oxide to yield phenol, followed by hydroxylation of phenol 
which ending with the production of hydroquinone and 
catechol, these compounds is transferred to bone marrow 
and oxidized to benzoquinone that is covalently bind 
to hematopoietic stem cells and result in the formation 
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of oxidant species that leading to the oxidative stress, 
so these evidence demonstrate the effect of benzene 
metabolites on the petrol pump operators health by the 
oxidative damage to cellular macromolecules and the 
interference in the cell cycle.5

Refinery workers are more affected people by the 
volatile chemical contaminants than other populations 
due to their experience to a high level of evaporated 
benzene which enter the body by respiration or absorbed 
through the skin.6 

In countries with hot climates like Iraq, the 
exposure of petrol refinery workers to benzene 
vapour has increased health concerns. This is mainly 
due to increased vaporization of a volatile chemical 
contaminants at higher environmental temperatures 
associated with increased risk of greater exposure to 
these toxic contaminants either by inhalation or dermal 
absorption.7

Hence, the current study was undertaken to evaluate 
the effects of volatile chemical contaminants like 
benzene on the hematopoietic system on male petrol 
pump operators of Al Najaf- refinery for petrol and to 
educate them to use personal protective equipments for 
prevention of chemical hazards. 

Material and Methods

Patients and samples

This study was accomplished in Al-Najaf refinery 
for petrol on petrol pump operators (n=70) in the age 
of 25-50 years who were sub divided into two groups 
according to years of exposure in the refinery, thirty 
four (34) of them with duration of exposure less than 5 
years while thirty six (36) of the same study group with 
duration of exposure more than 5 years, in addition to 
apparently healthy office workers of the same age group 
consider as a control subjects (n=31).

A relevant data (age, weight, height and sex ) were 
collected from each individual with a short-term general 
and physical examination was accomplished.

We excluded any worker who had been suffering 
from any systemic chronic diseases, cardiovascular 

disorders, chronic renal and respiratory diseases, in 
addition to subjects who had been using drugs affecting 
blood counts such as chemotherapy or corticosteroid 
therapy.

A volume of five ml of blood samples were collected 
from each worker for hematological assessment. Blood 
samples were gathered by venipuncture from participants 
and collected in EDTA tubes, then transported to the 
lab within few hours to be analyzed employing normal 
hematological procedures. 

Statistical Analysis

The data collected at baseline and at the 5 month 
assessment was entered into SPSS software version 16 
to be statistically analyzed and expressed as mean ± 
SD. The mean values of study and control groups were 
compared by two independent samples t test and p value 
( below 0.05) was considered statistically significant.

Results

There was total three groups which made according 
to the duration of exposure. These groups were office 
workers [(control group) (n=31, age ± S.D. 39.9 ± 
6.71yrs)], PPO exposed < 5yrs [(Study groups) (n=34, 
age ± S.D. 37.32 ± 6.53yrs], PPO exposed > 5yrs [(Study 
groups)(n=36, age ± S.D. 46.3 ± 3.59yrs )].

Anthropometric parameter of the individuals is 
shown in the table 1. All three groups were matched 
in all anthropometric factors. three groups didn’t differ 
significantly in these parameters. RBC count, WBC 
count, Hb concentration, PCV percentage and Plt count 
are shown in table 2.

RBC count was significantly increased in the petrol 
pump operators with the duration of exposure more 
than 5 years but no significant change was occur in this 
parameter in petrol pump operators with the duration of 
exposure less than 5 years. Another parameters which 
also showed a significant increase with both study 
groups is Hb concentration and PCV percentage, while 
WBC and Plt count was significantly decreased in both 
study groups. 
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Table 1: The mean anthropometric data in the study and control groups. Data collected were statistically 
non significant (P < 0.05) 

Parameters

Study groups
(mean ± SD)

Control groups (mean 
±SD) 

 
P valuePPO exposed < 

5yrs
(n=34)

PPO exposed > 
5yrs

(n=36)

Office workers
(n=31)

Age (year) 37.32 ± 6.53 46.3 ± 3.59 39.9 ± 6.71 0.12

Height (cm) 163.08 ± 4.85 163.32 ± 3.24 161.3 ± 2.27 0.06

Weight (kg) 69.67 ± 5.86 71.69 ± 3.8 68.83 ± 3.09 0.48

Table 2: Red blood cells count (RBC), haemoglobin (Hb), white blood cell count (WBC), hematocrit (PCV) 
and platelet count (Plt) in study and control groups 

 
Parameters

Study groups
(mean ± SD)

Control groups
(mean ±SD)

PPO exposed < 5yrs
(n=34)

PPO exposed > 5yrs
(n=36)

Office workers
(n=31)

RBC count (106/mm3) 4.68 ± 0.4 5.7 ± 0.3* 4.52 ± 0.2

Hb (g/dl) 15.7 ± 0.4* 16.55 ± 0.2* 14.69 ± 0.5

WBC count (103/mm3) 6.55 ± 0.2* 4.86 ± 0.5* 7.17 ± 0.8

PCV (%)
47.07 ± 2.1* 49.71 ± 1.2* 43.93 ± 3.2

PLT(103/mm3) 237.62 ± 13.6* 174.69 ± 19.2* 282.6 ± 54.7

*= p<0.05, significant change (comparison between control and the other two groups)

Discussion

This study was conducted in Al-Najaf refinery 
for petrol among petrol refinery workers to determine 
the effect of VCC on the hematological parameters 
according to the duration of exposure.

These noxious products especially benzene is 
consider the most dangerous chemical that may cause a 
long term harmful effect on individuals.8

The exposure to benzene may lead to many serious 
side effects depending on the doses and duration of 
exposure to benzene, several studies have observed that 
a high level of exposure increasing the risk to induce 
hematotoxicity, leukemia and aplastic anemia.9 Qing Lan 
et al 10 found that exposure to benzene leads to decrease 
RBC count and Hb concentration among workers, on 
the contrary our study showed that mean values of RBC 
count, haemoglobin concentration were significantly 
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higher in the study groups as compared with the control 
group and the increase was higher in PPO exposed for 
more than five years.

This results supported by several studies such as 
those conducted by Nazia Uzma et al, Erslev et al and 
Mistry et al.11, 12, 13 They showed that a high level of 
RBC count and Hb concentration in the circulation may 
occur due to stimulation of erythropoietin which induce 
the erythropoiesis – a process triggering by the tissue 
hypoxia that resulting from exposure to high levels of 
petroleum products in the environment of the work. 

After inhalation of VCC through chronic 
occupational exposure, the aromatic hydrocarbons like 
benzene were entered in blood circulation and resulting 
in reduce the generation of WBC (leukocytes) from bone 
marrow due to bone marrow suppression or destruction.14 

In the present study WBC and Plt count were 
measured in the two study groups and control group, 
their mean values were significantly lower in the 
both exposed groups than in unexposed populations. 
A concomitant reduce was observed as duration of 
exposure was elevated,

So that the decrease were higher in PPO exposed for 
more than five years as shown in Table 2.

Mohammed Aleemuddin et al conducted a study 
in 2015 on the hematopoietic system changes among 
fuel attendants that exposed to the fumes of petroleum 
products and concluded that, WBC count reduced 
significantly in individuals that exposed to the fumes of 
petroleum products and the reduction was higher in those 
exposed > 2 years, as a result of the effect of benzene on 
the hematological parameters and production of many 
changes represented by pancytopenia and bone marrow 
aplasia.15

This result was agreed with our finding and also 
similar to the result of (Abia et al, 2019) which found 
that WBC counts were markedly decreased due to 
leukocytopenia, this occur because of occupational 
exposure to benzene which is known as a systemic 
toxicant in individiuals at any concentration.16 To 
understand the mechanism of stimulation of bone 
marrow toxicity due to inhalation of benzene, researchers 
found that the workers potentially exposed to benzene 

are showed bone marrow morphology consistent and 
leading to initiation and progression of many diseases.17

Furthermore, another observation in our study 
was that in both the exposure groups, PCV percentage 
remained higher in PPO than in the referent populations 
in all exposure periods.

on the contrary and according to (Udonwa et al, 
2009), a packed cell volume is significantly lower in 
petrol attendants as compared to the general individuals 
due to benzene exposure for those at working place.18 

These differences in the results between various 
studies can be return to many factors that affecting the 
hematopoietic system such as alcohol consumption, 
nutritional status and the proportion of the petroleum 
pollutants which is vary according to the environment 
of the study.19 

Conclusions

Chronic exposure to volatile chemical contaminants 
has harmful effects on refinery workers with increasing 
the risk of developing hematological disorders due to the 
deleterious effects on the bone marrow. A small number 
of refinery workers as a participants was one limitation 
of this study. As well as the differences between the 
participants in diet and smoking habit in addition to 
other diseases which may affect the blood counts. The 
exact effects of benzene exposure depending on its 
doses which is present in Iraqi workers at petrol refinery 
remains uncertain, so that a further investigations is 
warranted with larger sizes of sample, longer duration of 
occupational exposure and sufficient follow-ups in order 
to evaluate the results and to prove them.

To avoid this hematological disfunctioning, a 
precautionary and preventive measures must be taken 
to protect the petrol refinery workers by providing them 
with effective masks to prevent inhalation of the volatile 
chemical contaminants and equipping workers by a 
protective equipments to prevent the absorption of these 
toxic substances through the skin.

Another strategy includes adding an air 
exchanger vents and keep them continually open during 
working hours.
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Abstract

This study was designed to investigate the distribution of ABO blood types and the possible association of 
hypertension, diabetes mellitus, obesity, and anemia diseases with ABO types. A total of 535 individuals 
277 (51.77% males and 258 (48.22% females) were participating in the present study. Among them, 389 
healthy subjects (187 (48.07% males and 202 (51.92% females) as well as 146 patients 90 (61.60%) males 
and 56 (38.40% females), 67 (37.85 % had hypertension, 51 (28.81%) had DM, 29 (16.38% had obesity 
and 30 (16.94%) subjects had anemia, the participants were attending hospitals, clinics, and laboratories. 
The demographic and clinical details, including ABO blood groups, blood glucose, blood pressure, blood 
hemoglobin as well as height and weight were obtained for both groups. Data analysis was done using 
the Chi-square test for comparing data. Based on the results, O blood type was the most common group 
with a percentage of (43.18% and 47.26%) followed by A type (25.44% and 26.02%) then B (22.87% and 
13.01%), and AB (8.48% and 13.69%) respectively for healthy and non-healthy individuals. Hypertension 
and diabetes mellitus diseases were the greatest percentage (37.85% and 28.81%) respectively comparing 
with obesity (16.38%) and anemia (16.94%). The present study indicated that individuals of blood group 
O and A (52.48% and 23.75%, respectively) were more susceptible to diseases as compared with patients 
of blood group B (12.70%) and AB (11.04%). Our results suggested that the relative risk for hypertensive 
and diabetic patients was found to be higher in blood group AB (45% and 35% respectively) and lower in 
blood group O (36.84% and 25.26% respectively); high incidence of obesity was found in type O blood 
(24.21%) compared to other ABO types, while anemia was prone for patients with A blood group (20.93%). 
The results showed no association between ABO blood groups with hypertension, diabetes mellitus, obesity, 
and anemia diseases.

Keywords: Hypertension, Diabetes mellitus, Obesity, Anemia, ABO blood groups. 

Introduction

Four ABO blood groups are identified in human red 
blood cells (HRCs): A, B, AB, and O, depending on the 
presence of antigen A and antigen B on the RBC surface 
membrane (1). The importance of the ABO system as an 
indicator of the national suicide rate of evolution, legal 
medicine, inheritance pattern, fingerprinting, paternity, 
blood transfusion, and genetic analysis are all well 
known by previous studies (2). ABO system provides 
the genetic makeup of a person that offers valuable 
knowledge to identify vulnerable groups (3). To establish 
a possible association between blood groups of ABO 

and increased susceptibility to certain diseases, many 
attempts are made in recent years. The role of ABO 
blood groups in type 2 Diabetes mellitus (DM) is studied 
in various researches which indicate that blood type A 
or AB (A allele) is less likely to have type 2 DM than 
that of type B or O, while Rh-positive is correlated with 
type 2 DM (4,5). In obesity, persons with blood group B 
are more susceptible, followed by group A, while group 
O is the least as compared with the other blood groups 
examined (6).

Persons bearing sublet A, group B, and group O are 
at greater risk of developing hypertension as shown in 
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some reports (7-10). Conversely, other studies have not 
been able to find any association between ABO blood 
groups and hypertension (11). Various studies have 
suggested that in coronary heart diseases, which could 
be partially due to higher serum cholesterol and blood 
pressure, ABO blood group A1 is a marker for elevated 
these diseases (12). There is evidence for the correlation of 
different diseases and malignancies with blood groups, 
although more comprehensive research is still needed 
in this regard, several studies have documented the 
correlation of cervical cancer with blood group A (4, 13). 
Also, there is a correlation between ovarian cancer with 
blood type B (14). Other researchers, stated a statistically 
significant association between the Rh factor and Breast 
Cancer (BC) risk after adjustment for Different risk 
factors, including a family history of BC especially in 
first-degree relatives (15). Some researches indicate the 
association of chronic B hepatitis and pancreatic cancer 
with type A blood (16), whereas, other studies have 
found a genetic risk variable in non-O blood groups 
in patients with hepatitis C virus for developing liver 
fibrosis (17, 18). Extensive results of patients with gastric 
cancer, salivary gland tumors, duodenal ulcers, small 
cell lung carcinoma, ovarian tumors, upper urinary tract 
tumors, thyroid cancer, colon cancer, pancreatic cancer, 
and breast cancer have shown a clear correlation with 
ABO blood types (19, 20). Another research showed a 
clear association between A, B, and AB blood groups 
and increased risk of venous thrombosis (21). A strong 
link has been identified between the level of 2 proteins 
involved in blood clotting, the VIII factor, and the von 
Willebrand factor, and the ABO blood groups (22). The 
current research was conducted to find out the prevalence 
of various blood groups in the local population and to 
investigate the ABO system as possible predisposing 
risk factors for certain diseases such as diabetes mellitus, 
hypertension, anemia, and obesity. 

Materials and Methods

Study design:

A total of (535) participants (277 males and 258 
females) between the ages of 20 and 70 years participated 
voluntarily in the study and were randomly selected.

These samples were classified into two main 
groups: patients group (n= 146), 90 males and 56 
females, patients with hypertension, diabetes mellitus, 

obesity, and anemia who attended Al-Sadder hospital, 
clinics, and laboratories in the city of Al-Najaf between 
November 2018 and March 2019. These patients had 
already been diagnosed, were seeking treatment, and 
were being administered in the hospital for follow-
up. As a balanced control group, another group of 389 
individuals (187 males and 202 females). Over the study 
period, the controls were taken from healthy individuals 
arriving at the blood bank for blood donation.

On a pre-designed preform, relevant details, 
including age (years), gender, and anthropometric 
parameters such as weight in kilograms (kg) and height 
in meters (m) (were taken by the stadiometer to measure 
the BMI) was recorded. All participants completed 
a thorough health checkup and were chosen based on 
inclusion and exclusion criteria. 

Blood sample collection:

Two ml of the blood sample was obtained from 
healthy controls and patients in an EDTA tube by vein 
puncture, the blood samples were labeled and transferred 
to the laboratory for the determination of ABO blood 
types, blood hemoglobin, blood pressure, as well as 
blood glucose. 

ABO Blood groups:

By a simple traditional slide procedure, blood 
groups were determined. After aseptic measurements, 
using a sterile lancet, blood was collected by the finger 
pricking. Drops of blood were placed on two dry and 
clean glass slides labeled ‘A,’ ‘B’ and ‘D,’ then mixed 
with a drop of anti-serum (anti-A and anti-B) on each 
slide. With the aid of three different toothpicks, the blood 
was combined with antiserum. Finally, the blood groups 
were determined based on agglutination reactions if 
agglutination happens, this means that it is positive and, 
if not, negative (23). 

Blood glucose level:

According to the American Diabetes Association 
guidelines, diabetes mellitus (DM) has been diagnosed. 
The measurement of blood sugar was confirmed by a 
glucometer. It was confirmed that patients with a blood 
sugar level of > 200 mg/dl were diabetic (24). If their 
venous blood glucose levels were 7.0 mmol / l (126 mg/
dl) or if they were taking diabetes medicine at the time of 
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registration, the participants were listed as diabetics. The 
control group consisted of individuals whose amount of 
venous blood glucose was < 6.1 mmol / l (110 mg/dl) 
and who did not receive any diabetic medication (5, 25). 

Body mass index (BMI):

The BMI method was used to determine obesity. 
It is measured as the weight of the person in kilograms 
divided by the square of his/ her height in meters (kg / 
m2) by the Quetelet index: BMI= weight (Kg )/ height 2 
(m). The weight classification was based on the WHO-
BMI classification as follows: morbidity obese (BMI-
40), obese (BMI 30-40), overweight (BMI 25-29.99), 
average weight (BMI 18.50-24.99), and underweight 
(BMI 15-18.5) (26, 27). 

Blood pressure:

Blood pressure was measured by a normal manual 
procedure as suggested by the American Heart 
Association (AHA) with a mercury sphygmomanometer. 
The blood pressure tests for all patients were conducted 
by physicians in a resting state. Systolic Blood Pressure 
(SBP) was reported with the onset of clear Korotkoff 
noise. While Diastolic Blood Pressure (DBP) reading 
was noted with the absence of these sounds. Hypertension 
was graded as hypertension (≥ 140 mm Hg SBP and/or 
≥ 90 mm Hg DBP), pre-hypertension (121/81 to 139/89 
mmHg), mild (91/61 to120/80 mmHg), and low (< 90/60 
mmHg) (25). 

Blood hemoglobin concentration:

The concentration of hemoglobin was measured 
using the Cyanmethaemoglobin process. This procedure 
depends on the idea that blood is dissolved in Drabkin 
‘s reagent, i.e.Potassium Cyanide and Potassium 
ferricyanide. Ferricyanide oxidizes hemoglobin to 
hemoglobin or methemoglobin. Potassium Cyanide 
supplies cyanide ions to form either cyanmethaemoglobin 
or hemoglobin cyanide. The concentration of hemoglobin 
present in the blood sample is measured at 540 nm 
depending on the strength of the color produced (28). 

Statistical Analysis

To determine any correlation between diabetes 
mellitus, hypertension, obesity, and anemia, and various 
ABO blood types, the data obtained were statistically 

analyzed. Data were analyzed and presented as a 
percentage of frequencies and an absolute number. To 
compare the data sets, the Chi-square test was used. P. 
values ˂0.05 were considered as statistically significant.

Results and Discussion

A total of 535 individuals was randomly selected 
from the local population in Al-Najaf city. This 
consisted of 277 (51.77%) males and 258 (48.22%) 
females between the ages of 20 to 70 years. Data were 
to include two major groups; patient group (n=146 
males, 90 (61.60%), and 56 females (38.40% ) suffered 
from diabetes mellitus DM, hypertension, obesity, and 
anemia, while the control group (n=389 males, 187 
(48.07%) and 202 females (51.92%) including healthy 
individuals.

The frequency and percentages of ABO blood 
groups among control and patient groups A, B, AB, and 
O were shown in Table (1) and Fig. (1). In general, the 
distribution of ABO blood types in control and patient 
types was as follows: blood group A (25.44%, 26.02%), 
blood type B (22.87%, 13.01%), blood group AB 
(8.48%, 13.69%) and blood group O (43.18%, 47.26%). 
In our study, blood group O was found to be prevalent, 
followed by group A. In both healthy and patient groups, 
the lower prevalence was observed in the AB blood 
group, the pattern observed was O˃A˃B˃AB. Similar 
distributions of ABO blood groups have been reported 
in Al-Najaf province (29), Saudi Arabia (30), Iran (31), 
Egypt (32), and India (33), while the blood group A has 
been reported as a common blood group in the Russian 
population (34). The familiar group of the Africans was 
the B group, while the commonest groups in Australians 
were A and O. The prevalence of ABO blood groups has 
been normally different from one population to another 
(35). 

Analyzing data from the blood group, the 
percentages of all ABO blood groups (except the B 
blood group) were comparatively higher in patients than 
in the healthy group, with a growing pattern in the A, 
AB, and O blood groups (p<0.05). In a balanced control 
group, males were predominated to females for the blood 
group O, with a percentage of 48.66%, while females 
were predominated to males in other blood groups. 
There was no significant difference in the distribution 
of blood groups between the males and females in 
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the healthy control group which was meaning there 
was no relationship between gender and blood group 
distribution. On the other hand, from the frequency 
distribution of blood groups among patient populations, 
the results confirm that females were predominant as 
compared with males in blood groups A and AB, while 

males were predominant in B and O blood groups. In the 
patient group, there was a significant difference between 
males and females in the frequency of blood groups. The 
results indicate that males were more likely to develop 
diseases than females, so there was a clear correlation 
between blood group occurrence and gender. 

Table (1): Distribution of ABO blood groups among healthy control group and patient group (Males & 
Females). 

ABO 
blood 

groups
Count

Healthy control group

Total %

Patient group

Total %Gender Gender

Male Female Male Female

A

Count 40 59 99 15 23 38

% within sex 21.39 % 29.20 % 16.66 % 41.07 %

% of the total 10.28 % 15.16 % 25.44 % 10.27% 15.75 % 26.02 %

B

Count 41 48 89 15 4 19

% within sex 21.92 % 23.76 % 16.66 % 7.14%

% of the total 10.53 % 12.33 % 22.87 % 10.27 % 2.73 % 13.01 %

AB

Count 15 18 33 11 9 20

% within sex 8.02 % 8.91 % 12.22 % 16.07 %

% of the total 3.85 % 4.62 % 8.48% 7.53 % 6.16 % 13.69 %

O

Count 91 77 168 49 20 69

% within sex 48.66 % 38.11 % 54.44% 35.71 %

% of the total 23.39 % 19.79 % 43.18% 33.56 % 13.69% 47.26 %

Total
Count 187 202 389 90 56 146

% of the total 48.07 % 51.92 % 100 % 61.6% 38.4 % 100%

Table (2) showed that the prevalence of diseases 
DM, hypertension, obesity, and anemia among patient 
individuals. The most common disease incidence in 
the present study was hypertension with a percentage 

of 37.85%, followed by DM (28.81%), whereas, 
obesity and anemia have a percentage of 16.38% and 
16.94% respectively, the lower ratio was for anemia. 
Hypertension and diabetes mellitus were the most 
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prevalent disease in the current study which is probably 
due to genetic reasons or dietary style and living. Table 
(2) indicated that the prevalence distribution of diseases 
was higher for male patients (58.75 percent) compared 
to female patients (41.24 percent) (p˃0.05) in the general 
population. There is no substantial association (p˃0.05) 

between the distribution of diseases and gender, except 
for anemia, of which females have a higher ratio (23.28 
percent) compared to males (12.50 percent), which can 
be attributable to women of childbearing years who have 
been especially prone to anemia due to menstrual blood 
loss and increased blood demand throughout pregnancy 
(23). 

Table (2): Distribution of diseases among patient groups (Males & Females).

Diseases Count
Gender

Total
Male Female

Hypertension

Count 39 28 67

%within sex 37.5 % 38.35

%Total 22.03 % 15.81 37.85

Diabetes mellitus

Count 32 19 51

%within sex 30.76 % 26.02

%Total 18.07 % 10.73 28.81

Obesity

Count 20 9 29

%within sex 19.23 % 13.32

%Total 11.29 % 5.08 16.38

Anemia

Count 13 17 30

% within sex 12.50 % 23.28

% Total 7.34 % 9.60 16.94

Total
Count 104 73 177

% Total 58.75 41.24 100%

Table (3) demonstrated the association between 
blood groups of ABO with diseases of hypertension, 
diabetes mellitus, obesity, and anemia. In general, people 
with the O blood group were at high risk of contracting 
diseases with a percentage of 52.48%, followed by the A 
blood group (23.75%), whereas people with the AB and 

B blood groups were at low risk (11.04% and 12.70% 
respectively). The results were agreeing with (3, 36). 

People with blood type O had higher levels of 
total cholesterol, glucose, and diastolic/systolic blood 
pressure, followed by group A, B, and AB, as it is 
shown in several studies and the persons in group AB 
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that have both A and B antigens, are better than other 
groups, whereas, individuals with blood group O have 
about 25 percent lower von Willebrand factor and 
plasma factor VIII (22). Low levels of these factors, 
which are proteins involved in blood clotting, are well 
known to cause excessive bleeding and may therefore 
also raise the risk of complications with both arterial 
(ischemic heart disease) and venous (thromboembolic 
disease) conditions (37, 38). Both also correlate with 
hyper-cholesterolemia, which in turn correlates with 
hypertension and diabetes mellitus. This may explain 
why people in the blood group O are more affected than 
other blood groups by these conditions (39, 40).

Table (3) showed that the most prevalent disease 
within all blood types was hypertension with a percentage 
of 38.67%, followed by diabetes (27.62%) and obesity 
(18.23%) while anemia has a ratio of (15.46%). The 
most prevalent disease in types A, B, AB, and O was 
hypertension, and then comes DM, while obesity and 
anemia diseases were at the lowest frequency. However, 
this as well was not statistically significant. From the 
findings, hypertension and DM were the most common 
diseases in the AB blood group (45.00%) and (35.00%) 
respectively. On the other hand, obesity was found at 
a high ratio in persons with O blood group (24.21%), 
obesity, overweight, diabetes as well as high rates of 
blood pressure (also known as hypertension) were 
directly affected by genetic make-up and blood type. 
Relative to blood groups A and B, the blood group O 

was more susceptible to get obese; whereas the AB 
blood group had a lower chance of getting obesity. This 
could suggest that the blood group O might hereditarily 
more susceptible to get obesity as compared to other 
blood groups. Similar results were seen in previous 
studies carried out in Iran (41-44). 

There is a high prevalence of anemia in people with 
blood type A (20.93 percent). In the present research, 
anemia is relatively responsive to individuals with blood 
groups A and B. It is also observed that people with 
blood group AB are comparatively resistant to anemia 
and the findings can be explained by the low-frequency 
distribution of AB groups in the general population. In 
our study, we found that the AB blood group was more 
susceptible to hypertension as compared to blood group 
A and B; whereas the O blood group had less prone 
to hypertension, these results were agreeing with the 
previous findings, which was suggested that individuals 
with AB type were at a high-risk level for developing 
diabetes, heart disease, and hypertension (45-47). 

Extensive studies have been performed to explore 
the potential association between ABO blood groups and 
diseases. The findings proved contradictory and varied 
from one nation to another. A link between blood groups 
and diabetes has been recognized by many researchers, 
although some studies have not been able to create a 
relationship (47-52). 

Table (3): Correlation between the ABO blood groups and diseases.

Diseases Count
ABO Blood groups

Total 
A B AB O

Hypertension

Count 17 9 9 35 70

% within ABO 39.53 % 39.13 45.00 % 36.84 %

% of the total 9.39 % 4.97 % 4.97 % 19.33 % 38.67 %

Diabetes mellitus

Count 12 7 7 24 50

% within ABO 27.90 % 30.43 % 35.00 % 25.26 %

% of the total 6.62 % 3.86 % 3.86 % 13.25 % 27.62 %

Obesity

Count 5 3 2 23 33

% within ABO 11.62 % 13.04 % 10.00 % 24.21 %

% of the total 2.76 % 1.65 % 1.10 % 12.70 % 18.23 %

Anemia

Count 9 4 2 13 28

% within ABO 20.93 % 17.39 % 10.00 % 13.68 %

% of the total 4.97 % 2.20% 1.10 % 7.18 % 15.46 %

Total
Count 43 23 20 95 181

% of the total 23.75 % 12.70 % 11.04 % 52.48 % 100%
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Conclusions

The study indicated that the Chi-square test showed 
no substantial association between ABO blood groups 
and chronic disease studied, as well as diabetes & 
hypertension the most common diseases reported during 
this research, on the other hand, blood group O was the 
prevalent blood group in Al-Najaf city population. 
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Abstract

Holding a toddler with disabilities at domestic causes severe issues and conflicts for all circle of relatives 
participants to exceptional levels. However, because of their stronger emotional connection, mothers are most 
at risk from the issues of worrying for children with disabilities. The goal of the present observe changed 
into therefore to explore the dwelling revel in of mothers of kids with disabilities in karbala. Methods: In 
this qualitative phenomenological research, the statistical pattern consisted of mothers of children with 
disabilities living in karbala, from which 20 topics had been selected via selective sampling and analyzed 
the use of in-depth interviews. Sampling proceeded to the factor of facts saturation and, on the same time as 
interview. Results: The findings of this have a look at confirmed that key issues protected dwelling reports 
of mothers of kids with disabilities, specifically interpersonal relationships and social stories. The revel in 
of mothers with disabilities has additionally been proven to have eight sub-issues feelings of shame, loss 
of assets, maternal sacrifice, problem for the future, feelings of shame for different kids, isolation, lack of 
socio-financial assist and stigmatization Conclusion: The findings of this study have proven that there are 
numerous and varied difficulties and boundaries faced by means of mothers of kids with disabilities. The 
burden of stress on mothers can be minimized and their resilience better by using taking an expansion of 
steps concerning man or woman interventions and social aid.

Keywords: live experiences; mothers of children; disability; Karbala city. 

Introduction

Disability is a phenomenon which at some stage 
in records has been general in all societies. According 
to World Health Organization (WHO) reviews inside 
the 1970s, 10 percentage of the world ‘s population 
has disabilities, about 500 million of which can be kids 
and teens, a range of this is projected to increase within 
the destiny1,2. It is unquestionable that Children have a 
key function inside the circle of relatives system, that 
is defined because the most essential building block of 
society in the broadest sense of the word. Several parents 
have the dream of getting kids. Yet getting youngsters 
frequently lets in households to make plenty of recent 
plans and lifestyles modifications Although this is a 
happy event, first time parents can be financially and 
mentally hard.At the beginning of the pregnancy cycle, 
parents wish to have a stable and usually developing 
infant. If this desire is not realized or parents discover 
that the child is impaired, then the happiness and joy that 

occurs at the beginning of the pregnancy will leave the 
parents is a state of shock rejection and deep sorrow 3.

The regular rhythm of family life can be interrupted 
by having a disabled child born into a family. The 
marital relationships between the couples result in good 
family contact and a productive family environment. It 
claimed that the stresses caused by the disabled child in 
the family are the physical financial and psychological 
problems experienced by a disabled sibling The role 
played by the parents of the disabled child in the family, 
the lack of staff or consultants who can not bear the 
family and the reactions of friends and individuals who 
are close associates with the members of the family 4

Getting a child with disabilities, irrespective of the 
type of impairment, brings some complications into the 
family. These problems concern often mental wellbeing. 
Education history, lifestyle, financial condition. 
Relationships with family and social history and children 
are disabled Research studies have found out that mother 
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takes an active role in moving and is making further 
attempts to overcome all these problems and the parents’ 
experiences and aspirations. Children with disabilities 
differ by mother and parent5The family needs to play a 
vital role in determining its members and relationships 
and who it wants to include with the professional, but 
regardless of this, the children act 1989 also specifies 
who has parental responsibility for the child and also has 
a legal responsibility to engage in decisions concerning 
the child before you proceed. Considering who you 
encounter daily from your caseload and why and what is 
your knowledge of the structure and composition of each 
family can be illuminating 6.

Families with children with special needs are 
witnessing shifts in how they are treated as part with 
changing patterns in the way ordinary families and 
disabled people are perceived in British and American 
society. Family theories are not static, but are related to 
unique historical periods and socio-economic , cultural, 
and political circumstances and meaning.

The is a further repercussion for the circle of relatives 
how society perceives and socially positions the circle 
of relatives with a baby with unique needs can affect 
the family’s functioning and the opportunities open to 
it. Negative perspectives of incapacity in society ought 
to, for example, strengthen a feel of powerlessness and 
coffee self-esteem in the family, as well as perceptions of 
friends and pals rejecting their kids. How each figure and 
expert think approximately households with youngsters 
with unique wishes may additionally impact how they 
relate to each different. The hyperlinks between have 

a look at and exercise in psychology are complicated 
7Recognizing the angle of moms with children with 
disabilities makes it feasible for researchers to obtain 
a better understanding with their condition and their 
non-public and social interactions, thereby promoting 
cognizance of the effect of the ailment on mothers, 
kids themselves and their methods of variation, and 
supporting them to address it. Point, the issues of raising 
a disabled child are unique to every circle of relatives, and 
the exceptional elements of this shape of state of affairs 
and the required version may be discovered by way of 
engaging in qualitative research to explore the occasions 
of mothers 8. The aim of the prevailing research became 
therefore to discover the dwelling enjoy of moms with 
youngsters with disabilities..

Methods

The outcomes of this look at provide a framework for 
expertise the lifestyles struggle of moms with disabled 
kids, which might be used to help mothers emotionally 
and socially and to improve their lifestyles.

Study design and Participants

As a part of the qualitative research process, the 
interview with moms who’ve children with special 
desires became initiated by way of arranging with the 
legitimate of the center that carries these children. 
Discussion and reputation of maximum of the troubles 
that those mothers face, where I actually have determined 
a number of them personal and the opposite social, may 
be stated with the aid of illustrating the theme On the 
existence reviews that those mothers face.

Table 1 Demographic traits of mothers

%FrequencySubgroupVariable 

55 %11Primary school

Educational status
20%4Secondary school

15%3High school

10%2Higher education

60%12Employed
Employment status

40%8Housewife

25%5Weak

Economic situation 40%8middle

35%7Strong
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Table 2 Demographic characteristics of children with disabilities

%FrequencyLevelVariable

50%101-8

Age (in years) 30%66-16

20%4Over 16

60%12GirlGender

40%8Boy

70%14Physical

Type of disability 20%4Mental

10%2Multiple

80%16At home
Place of living

20%4Rehabilitation center

Interviewed focus groups ranging from 30 to 
45 minutes. The groups were semi-organized and 
facilitated with the aid of reliable evidence identified 
after the literature review. Open-ended questions 
were used, such as: “Do you think that having a child 
with a family disability might trigger problems?” The 
semi-structured framework allowed moms to perform 
their own experiences. The focus groups explored the 
challenges that mothers may face, the changes in life 
that affect their lives due to the presence of children with 
disabilities in the family.

Data Analysis

The seven-step Colaizzi process was used to test the 
information as follows 9. Phase one involved enthralling 
and engaging participants in their understanding of 
them. For example, in this research, all utterances were 
carefully listened to and transcribed in order to gain a 
deeper understanding of the subject. Step two involved 
the extraction of significant phrases relating to the 
phenomenon in the sense of Hey, science. Checked the 
notes and highlighted the key phrases. The principles 
have been developed in phase three and one of the 280 

codes has been given. Step four grouped the concepts 
and codes from the preceding stage into one of the 40 
general concepts The researcher formulated a general 
definition of the subject at the fifth level, taking into 
account the definitions of the subject. Various categories, 
culminating in eight subcategories. The Sixth Stage 
Structured form of previous description,In the end, 
this culminated in two major categories. In the end, the 
Statements were paraphrased on the basis of a formal 
definitive description Checked and analysed To inform 
the participants of their condition. Reliability 9 

Results

The outcomes of the two main categories were 
analyzed in order to obtain the personal and social 
experience of mothers on the subject under examination 
(Table 3). The findings of the study include two key 
themes: interpersonal and social experience. The 
first area, interpersonal interactions, reflects feelings, 
including guilt about disabled children, lack of 
opportunity, maternal sacrifice, concern for the future, 
and feelings of guilt about other children.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      713

Table 3 Perspectives of mothers living with children with disabilities: 

Subthemetheme

Feelings of shame about a child with disabilities

Interpersonal experiences

Loss of opportunity

Mother’s sacrifice

Worrying the future

Feelings of shame for other children

Social insulation

Social experiences Lack of socio-economic assistance

Stigma’s

Feelings of shame about a child with disabilities 

Some of the moms of disabled kids taken into 
consideration themselves responsible for the welfare of 
the toddler, felt guilty, and blamed themselves. One of 
the mothers of a infant with bodily disabilities stated, 
“I suppose it’s my fault that my baby is affected by 
his or her cutting-edge contamination, in all likelihood 
because I did not take true care of myself at some stage 
in pregnancy,” stated every other mother of a toddler 
with a couple of disabilities, “I need to have sinned in 
opposition to God, in order that my baby with disabilities 
is now punishing me. Feelings of shame over child with 
disabilities

Loss of opportunities

Getting a disabled infant creates lots of limitations 
for moms and takes them faraway from work 
potentialities, and so forth. One of the moms of a 
mentally challenged toddler explained, “I have to pass 
over some opportunities in my lifestyles because of the 
modern nation of my infant.” Another mom of a bodily 
disabled infant said, “When my baby became born, I 
did my grasp’s degree and I have become too worried 
approximately his condition to retain my training.” So 
now I’m dedicating my complete time to my disabled 
youngster

Motherly sacrifice

Some mothers of kids with disabilities had been 
happy with their children’s time, absolutely seeing it 
as a form of worthwhile sacrifice. One of the moms of 
a physically disabled child stated, “I have constantly 
sacrificed myself to take properly care of my infant, and 
I see it as my obligation.” Another mother of a multi-
disabled baby stated, “I actually have sacrificed myself 
for the comfort of my kids, and I experience glad on 
every occasion I consider it. 

Worrying for the future

One of the number one factors that underscored 
them, in particular moms, was mother and father’ 
difficulty for his or her youngsters with disabilities. “One 
of the mothers of a mentally disabled toddler said,” If 
something happens to me, I actually do not know what’s 
going to show up to my infant, however one factor is for 
sure, no other lady goes to don’t forget taking care of my 
disabled toddler. “Another mother of a child with bodily 
disabilities become worried,” What’s going to take place 
to my toddler after my death is my best problem. I’m 
sincerely frightened of what the future holds for us. I 
nonetheless pray to God that my baby and I will die 
at the equal day,, due to the fact I’m pretty certain no 
person will cope with my infant.
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Feelings of shame for other children

Children with disabilities require lots of care 
because of their unique wishes. That’s why many moms 
pay more interest to them than their different healthful 
children. This circumstance may cause feelings of guilt 
or animosity in the direction of the alternative youngsters 
of the mom. One of the mothers of a physically impaired 
child stated, “Since the delivery of my disabled child,” 
another mom of a infant with more than one disabilities 
said, “We spend tons of our time and sources on our 
autistic infant, or even our sports and holidays are 
tailored to his wishes and conditions.” I actually have 
spent maximum of my time on him, and I still suppose I 
am pissed off by way of my other children. In addition, 
on occasion I forget it. Rights and desires of my different 
children and am merciless to them. The second situation, 
namely social interactions, entails social isolation issues, 
lack of socio-economic aid, and stigma

Social isolation

To keep away from more struggling and 
embarrassment, youngsters with disabilities are inflicting 
their families to limit their interaction with circle of 
relatives and friends. “One of the moms of a infant with 
physical disabilities has found out:” We haven’t desired 
to go to our pals and relationships because my child 
become born, and we don’t invite them either, because 
I sense down, especially whilst the other youngsters are 
my children. “Another mom of a child with more than 
one disabilities said,” It’s been a long term due to the 
fact I’ve been to any birthday celebration, given that my 
child is a infant...

Lack of socio-economic assistance 

Treating children with disabilities, or even in reality 
taking care of them, locations a brilliant deal of monetary 
burden on the family and, in many cases, places them 
in a country of economic strain. One mom of a multi-
disabled child complained: “We spend a big percentage 
of our profits on caring for our baby, and there’s no 
support provider to assist us with the expenses.

Stigmatism

It is a social trouble to consider youngsters with 
disabilities, and their presence additionally makes humans 
appearance down on them and their households. One of 

the moms of a child with a couple of disabilities said: “If 
we exit, humans look at us and factor us in a reproachful 
way.” They behave as although their father and I are the 
ones accountable for the cutting-edge circumstance of 
our baby.” “Another mom of a physically impaired child 
confided: “When we exit, anyone questions why my 
baby is in this case. Occasionally, they ask questions, 
and some of them are frightened while their children 
approach us, that is the maximum stressful feeling inside 
the global

Discussion

There are many difficulties faced through 
individuals who are caring for disabled own family 
contributors, and mothers are in the main folks that 
experience dire results including marital troubles , social 
isolation, a discount within the time had to spend with 
their healthful youngsters, and other stressors which can 
reason them to be afflicted by a spread of diseases 10. 
Mothers of kids with disabilities are confronted with 
actual, non-public stories, along with guilt, feeling 
unworthy, traumatic approximately the destiny, and 
additionally feeling horrific about different youngsters, 
primarily based at the results of the modern-day take 
a look at. The outcome of an investigation undertaken 
by 11. become steady with this end. 11. It claimed that, 
after the beginning of kids with intellectual disabilities, 
mothers suffered mental difficulties and that those 
problems have become greater excessive once they were 
looked after 11. The presence of an intellectually disabled 
infant is associated with irreparable consequences at the 
mother’s intellectual and bodily nicely-being and lowers 
her immunity, leaving her vulnerable to a couple of 
forms of contamination.12,13.The findings of the cutting-
edge research have also proven that moms with children 
with disabilities have suffered from issues including 
emotions of disgrace and fear for the destiny, which 
might be constant with the effects of the document 14 ,15. 
The final results of a examine through 16 Parents with 
youngsters with intellectual disabilities had been shown 
to encounter greater stress than dad and mom of ordinary 
kids, and signs of fatigue, aggression, frustration, 
recurrent distress, guilt and possible issues were extra 
often determined. They additionally located that mothers 
have extra psychological issues than husbands do16. 
HenceIt can be seen that the inner stressors of moms 
include demanding The future, emotions of remorse and 
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excessive obligation for kids with disabilities. Mothers’ 
sense of guilt for his or her other children become some 
other striking finding from the current study. This is 
because the accelerated medical wishes of disabled 
children need more care from mothers. This leads to 
less time and energy for different healthful youngsters. 
Regard 11. indicated that moms had been much more 
likely than other. Members of the circle of relatives 
which can be encouraged via their youngsters with 
disabilities. One possible cause for this disorder is that 
moms are more likely to be concerned inside the issues 
of disabled kids and are hence subjected to extra stress, 
doing their first-rate to delight every person within the 
family at the identical time 11. Social revel in is likewise 
one of the concerns posed by means of moms of kids 
with disabilities on the basis of the results of the modern 
look at. Participants counseled that problems consisting 
of social isolation, loss of socio-monetary support and 
stigma were visible as negative factors in their lives. 
Studies have proven that both parents have mental 
troubles 17.And showed that maximum were worried 
with attending public events, social events, and occurring 
journeys. It also can be argued that the lifestyles of 
youngsters with disabilities affects the social standing 
of the own family and, with a purpose to save you 
more soreness and humiliation, leads their households 
to reduce or maybe terminate their relationships with 
spouse and children and buddies. Thus, they grow to 
be socially isolated. And much less interested by social 
events, contributing to even more social issues inside 
the family 11,18. As a resultThis stress shapes own family 
relationships and alters them. In addition, tries to isolate 
or cover their kids with disabilities from relatives and 
buddies make contributions to the complete own family’s 
whole isolation, causing them irreparable mental harm. 
19, 20. The lifestyles of children with disabilities hence 
contributes to the restrict of the social relationships of 
the own family. In addition, The greater the seriousness 
of the kid’s trouble, the greater limited the amusement 
and social touch of mother and father and families 
may additionally become 21. The birth of a child with 
disabilities now not only causes quite a few emotional 
pressure, the monetary burden frequently multiplies. A 
extraordinary issue that should be taken into account is 
the predicted monthly price of taking care of youngsters 
with disabilities. Supportive corporations frequently 
have a shortage of financial aid,that means that having 

a infant with disabilities doubles the fees to be borne, 
thereby leading to quite a few financial pressures on the 
own family, particularly the mothers 21.

Conclusions

The findings of this study have proven that there 
are numerous and varied difficulties and boundaries 
faced by means of mothers of kids with disabilities. The 
burden of stress on mothers can be minimized and their 
resilience better by using taking an expansion of steps 
concerning man or woman interventions and social aid
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Abstract

To evaluate the intestinal parasites in (auditors) reviewers in Basra province. The present study recorded 
(188) persons infected with Entamoeba histolytica infection ( 21.19%) , Giardia lamblia (61) cases (6.8%), 
The highest infection with Entamoebahistolyticain May (27) cases ,Giardia lamblia in December (10) 
cases ,The lowest infection with Entamoeba histolytica in February.( 7) cases, Giardia lamblia (2) cases in 
August .the number infected with the parasite Entamoeba histolytica ( 100) male and 88 , 30male and 31 
female infected with Giardia lamblia ;17 and 19 of male and female. The highest infection with Entamoeba 
histolytica in male (14) cases in May ,6 male infected with Giardia

The lowest infection with Entamoeba histolyticain male (3) cases in February, The highest infection with 
Entamoeba histolytica in female (13) cases in May , 4 cases infected with Giardia lamblia in both September, 
November and December The highest infection with Entamoeba histolytica (52) cases at age ( 21-30) years, 
with Giardia lamblia ( 14) cases at age ( 11-   20) years, with Blastocystis hominis (7) cases at both age  
( 1-5) years and (21-30) years. The lowest infection with Entamoeba histolytica (12) cases at age ( 1-5) years 
, Giardia lamblia ( 5 ) cases at age ( 1-5) years , Blastocystis hominis (5 ) cases at both age (6- 10) years and 
(41- 60 over) years.The study was conducted in Basra region between2nd January and31st December2019 . 

Keywords: Entamoeba, Giardia, Blastocystis, Epidemoliogy, Basra 

Introduction

Infection with intestinal pathogenic parasites in 
the world is still existing a serious aberration on public 
health (1,2).One fourth of known human infectious 
disease are caused by the parasites (1 , 2).Signed , it is 
fated number of people infected with intestinal parasites  
3.5 billion people in the world. Protozoa and helminthes 
of intestinal parasites,pathogenic bacteria and virus are 
bassicaly causes of diarrhea disease andmortality and 
morbidity inchildren’sin developing countries(3,4).

Giardia lambliaandBlastocystis hominis in 
(auditors) reviewers patient who attained to consultation 
clinic of General hospital of Basra – province  / Iraq 
,during period from 2ndJanuary to 31stDecember,2019.

Patients and methods:

MStool samples were collected from 887 Auditors 

patient s attended in the Basra General hospital to 
parasitic diagnosis.  Each sample was examined by 
direct wet mount microscopic examination using both 
normal saline and Lugol’s iodine preparation.

The study was conducted in Basra region between2nd 
January and31st December 2019.

Results

As (887) stool samples were examined of auditors in 
general Basra hospital. The present study recorded (188) 
persons infected with Entamoeba histolytica infection 
percentage( 21.19) table1andfig1 , Giardia lamblia 
(61) cases (6.8%) andBlastocystis hominis 36 persons  
( infection percentage ( 4.05).

DOI Number: 10.37506/ijfmt.v15i3.15396



718    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 1: Entamoeba histolytica, Giardia lamblia and Blastocystis hominis representation in positive stool and 
percentage of infection

P%No.\887Parasite

21.19188
Entamoeba

histolytica

6.861Giardia lamblia

4.0536Blastocystis hominis

Table 2 show frequency monthly distribution of Entamoeba histolytica ,Giardia lambliaandBlastocystis hominis. 
The highest infection with Entamoeba histolytica in May (27) cases ,Giardia lamblia in December (10) cases while 
Blastocystis hominisin September(7) cases . The lowest infection with Entamoeba histolytica  in February.( 7) cases 
, Giardia lamblia(2) cases in August and one case ofBlastocystis hominis infection in July and August . 

Table 2 : frequency monthly distribution of Entamoeba histolytica  ,Giardia lambliaandBlastocystis hominis

B.h
4
3
2
2
2
4
1
1
7
3
2
5

36

G.l
7
3
7
3
4
4
4
2
7
5
5

10
61

E. h
9
7

22
14
27
21
10
13
11
15
17
22

188

Month
Jan.
Feb.
Mar.
Apr.
May
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
Total

Table 3 show representation ofEntamoeba 

histolytica ,Giardia lambliaandBlastocystis hominis  
dependence on sexes , the number infected with the 
parasite Entamoeba histolytica  ( 100) male and 88 , 
30 male and 31 female infected with Giardia lamblia 
;17 and 19 of male and female respectively infected 
with Blastocystis hominis. The highest infection with 
Entamoeba histolytica in male (14) cases in May ,6 male 
infected with Giardia lamblia in December while 4 cases 
infected with Blastocystis hominis in September. The 
lowest infection with Entamoeba histolytica in male (3) 
cases in February, one case was record infection with 

Giardia lamblia in both April , July and November. The 
highest infection with Entamoeba histolytica in female 
(13) cases in May , 4 cases infected with Giardia lamblia 
in both September , November and December while 3 
cases infected with Blastocystis hominis in December 
.The lowest infection with Entamoeba histolytica in 
female ( 4) cases in both January ,February , July and 
September , one case infected with Giardia lamblia in 
February ,June and August while one case infected with 
Blastocystis hominis in both March , April, May ,July , 
August ,October and November .
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Table 3 Representation Entamoeba histolytica  ,Giardia lambliaandBlastocystis hominis  dependence on 
sexes

Table 4 shows Prevalence of Entamoeba histolytica 
,Giardia lamblia andBlastocystis hominis according to 
age categories , the highest infection with Entamoeba 
histolytica (52)cases at age ( 21-30) years , with Giardia 
lamblia ( 14) cases at age ( 11-20) years, with Blastocystis 

hominis (7) cases atboth age ( 1-5) years (21-30) years. 
The lowest infection with Entamoeba histolytica (12) 
cases at age ( 1-5) years , Giardia lamblia ( 5 ) cases at 
age ( 1-5) years , Blastocystis hominis (5 ) cases at both 
age (6- 10) years and (41- 60 over) years. 

Table 4 Prevalence of Entamoeba histolytica ,Giardia lamblia andBlastocystis hominisaccording to age 
categories

Discussion

The parasitic infections are often paired with poor 
sanitary habits, lack of access to safe water, personal and 
community hygiene. The spread of parasitic infection 
can change from one area to another(5,6).The spread of 
parasitic infection can change from one area to another 
(5,6). Infection with intestinal parasitic is relatively among 

Iraqi people (5 ).The prevalence of intestinal parasite 
depending on degree of personal community hygiene , 
sanitation and environments factors (10) .

The present study recorded the percentage of 
infection with Entamoeba histolytica  188 cases 
(21.19%) similar that in Baghdad ( 21.3%)(8) ,while 
15.3% (5) . An estimated about 10 % of world population 
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infected with Entamoeb histolytica and with estimated 
50-100 thousand death person each year (5 ,9), high 
prevalence of deaths rate due to amoebic injury In the 
Asia , United States especially in California and Texas, 
Mexico ,Latin America( 5,9). The main route of infection 
with Entamoeba histolyticais the fecal-oral route, and 
another route is abnormal sexual intercourse between 
males homosexual relations in people And with AIDS 
the likelihood of contracting this parasite is greater(5,9) .

The present study recorded the percentage 
infection with Giardia lamblia(6.8%)  similar that in ( 9)

( 5.94%) while (8)and (5) were record 13.6%  and 30.1% 
respectively .Giardia lamblia is most commonly isolated 
intestinal parasites worldwide( 5,9) . The infection of 20 _ 
40 %is indicated to the developing countries especially in 
the children’s(5 ,9),in developed countries, the incidence 
ofgiardiasisis stated from 2 – 5% ( 5,9 ).Some studies are 
indicated the presence of a tumormass in the pancreatic 
tissue and gallbladder associated infection with Giardia 
lamblia. (5,9) The presence of gallbladderandpancreatic 
cancer and giardiasis is not clear(5,9) .

The current study recorded percentage of infection 
of parasite Blastocystis hominis (4.05%) while (7.01) in 
(9) , in Kuwait 2%, Napal 54% and New Guinea. (5,9,10)

The highest infection in present study with Blastocystis 
hominis at age ( 1-5)years and (21-30)years and lowest 
incident at age (6-10 ) years while in(9)the highest 
infection  at age (20-30)years and lowest of age (6-
10) years . Infection with Blastocystis hominis leads 
to diarrhoea, abdominal pain, fatigue, constipation, 
flatulence, chronic gastrointestinal illnesses (irritable 
bowel syndrome( IBS) and skin rash (11,12).Unclear the 
life cycle and pathology of Blastocystis hominis(13).
Some studies referred to persons 30-50 years more 
infected with Blastocystis (14)

.The main road of this 
parasite faecal–oral route.

(15,16)
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Abstract

The current study was conducted to inquiries and to determine the impact of different edible oils in 
experimental animals. Sixty albino rats that were randomly divided into 6 groups of 10 animals. The groups 
were fed on dietary without fat(control) (Group I), corn oil (Group II), butter fat (Group III), refined palm 
oil(Group IV) sunflower oil (Group V) and frying fat more than one for 8 weeks. After 12 h of diet removal, 
blood was collected to measure serum lipid profile (T.C., HDL, LDL and T.G.) levels. Rats of Group A were 
kept as control by feeding rat normal chow diet. Animals (rats) of groups B, C, D, E & F where fed by corn, 
butter, palm, sunflower and frying fat more than one oils respectively, at the dose of 15% in feed for 8 weeks. 
The procedures included determination of body weight gain, lipid profiles and histopathological lesions in 
different organs. All experimental rats declared advance or delay weight gain during the research period 
relying on type of oil. GC & GF oil treated group show highest significant (P<0.05) body weight gain, while 
GB, GD& gE show lowest significant (P<0.05, (P<0.05, P<0.03) Respectively than control group. Rats fed 
on diet include butterfat and frying more than one had the increment levels of TG, TC & LDL, and lower 
the HDL level than control group. On the other hand, corn, palm, sunflower oils led to the lower levels of 
TG, TC & LDL, but  the same oils or viz (corn, palm, sunflower oils ) had incremented the HDL level as 
compare to control group.

However, dietary intake of vegetable oils improved lipid profile, while butterfat and frying more than one 
had the contrary impact.  

Key words; Lipid profile, fat, oils, histopathology, body weight

Introduction

Fat is an essential component of the diet because it 
is among the major sources of energy that comes second 
after carbohydrates (1). Fat is needed by the body to be 
required for the absorption and transport of fat-soluble 
vitamins through the bloodstream ( 2). As an significant 
component of cell membranes, lipids also play specific 
roles in membrane signaling events.

There are several experimental studies propose 
that increased cholesterol intake leads to higher serum 
cholesterol levels, and thus increased the risk of 
cardiovascular disease (3).

That Changing views concerning the influences of 
dietary fats and oils can safely affect the consuming 
of various foods and, eventually health and nutritional 
status. There is an inclination to increment the use 
of various kinds of vegetable oils because of public 
awareness that animal fats contribute to health problems 
and because of high cost of butterfat. The production of 
partially hydrogenated vegetable oils increased steadily 
because of their low cost, long shelf life and suitability 
for trade frying. Palm stearin has a semisolid texture at 
room temperature. It represents a cheap highly agreeable 
source of saturated fat in the food equipping (4).
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  However, different types of fats (e.g. animal fat, 
vegetable fats/oils) include various levels of specific 
fatty acids (saturated fatty acids and unsaturated fatty 
acids- monounsaturated/ polyunsaturated). The quality 
and quantity of fat in the diet influence serum lipid 
concentrations (5). Serum lipids play an important 
role in pathogenesis of many diseases. For example, 
excessive intake of cooking oils over a period can lead to 
hyperlipidemia and consequently related conditions such 
as arteriosclerosis, hypertension, and cardiovascular 
disease (CVD) and certain cancers (6).

 Anyway, the n-3 fatty acids or (Omega-3fatty acids) 
are long-chain polyunsaturated fatty acids Naturally 
present in some plants in addition to fish oils. The fatty 
acids of the n-3 family are the following: eicosapentaenoic 
acid (EPA) (C20: 5n-3), docosahexaenoic acid (DHA) 
(C22: 6n-3), and a-linolenic acid (aLA) (C18: 3n-3) (6, 7).

The metabolic effects of EPA and DHA are 
already well known previously, but the evidence of alA 
metabolic impacts is increasing. Since the fatty acid is 
derived from plants and is found in different types of 
vegetable oils. However, after being ingested, aLA may 
be Unsaturated and changed to other forms of long-chain 
polyunsaturated fatty acids, as EPA and DHA (8).

However, the incidence of cardiovascular disease 
is related with diets high in saturated fatty acids 
(SFA). Animal fats, which contain higher proportions 
of SFA, increase the risk of vascular system diseases. 
Numerous studies indicate that butter elevates the 
level of total cholesterol, low-density lipoprotein 
(LDL) and triacylglycerols. It has also been reported 
that consumption of dietary butter contributes to 
hypercholesterolemia due to its high content of (SFA) 
(9).

Furthermore, another influences edible oil were 
Margarine made from corn or sunflower oils are much 
lower in SFA than butter, which contains high amount 
of linoleic acid polyunsaturated fatty acids (PUFA). 
It is a mixture of oleic acid and stearic acid as major 
monounsaturated fatty acids (MUFA) and SFA, 
respectively (10). Substitution of margarine for dietary 
butter reduces total cholesterol and LDL level (11). By 
reducing serum cholesterol levels without any effect on 
high-density lipoprotein (HDL) cholesterol levels.

 However, some workers were reported that; the 
possible effects of the intake of n-3 fatty acids on lipid 
metabolism: (1) inhibition of VLDL synthesis, (2) 
decrease in Apo lipoprotein B synthesis, (3) increase in 
VLDL catabolism, (4) decrease in LDL synthesis, and 
(5) decrease in postprandial lipemia (12). 

 Lipoproteins are closely related to the risk of 
cardiovascular diseases, as follows: low-density 
lipoproteins (LDL) indicate an increased risk, and high-
density lipoproteins (HDL) are considered a protective 
factor (13, 14) . When the risk of cardiovascular diseases 
was considered a function of HDL-C and LDL-C, the 
incidence of cardiovascular diseases increased with the 
increase in the concentration of LDL-C and the decrease 
in the concentration of HDL-C (14). Both LDL-C and 
HDL-C are independent risk factors for cardiovascular 
diseases (15). This is important in establishing the 
conditions that influence the changes in LDL and HDL 
levels throughout life.

 Hence, this study was carried out to evaluate 
compare the probable effects of selected edible dietary 
oils (corn, sunflower, refined palm and butterfats) which 
commonly available in the local market in body weight 
gain and changing on lipid profiles in rats. Moreover, 
examine the pathological changes of vital organs in rat 
at different time intervals. 

Materials and Methods 

Experimental Animals; Sixty Waster albino 
adult rats (Rattusnorvegicous) of both sexes were used 
in this study, they were obtained from the laboratory 
animal house, College of Science, Thi-qar University. 
All animals were kept under normal healthy conditions 
and fed on a basal diet for one week before starting the 
experiment, and were housed in cages of polypropylene 
boxes, in a climate-controlled room for one week before 
the beginning of the study. Allowed free diet and water 
ad libitum. At temperature (22±1c0) and the environment 
underwent lightness-darkness cycles of 12-hours. 

Fats and oils

Five types of oils and fats were chose for this study. 
The samples were collected from obtainable brands 
found in the local market. Corn oil, sunflower oil, refined 
palm oil, butter fat and frying fat more than once were 
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purchased from local market/ Karbala / republic of Iraq.

Kits: for biochemical of analysis of serum lipid 
profile, were obtained from Medical Supplies Office in 
Karbala \ Iraq.

Preparation the blackberry (basal diet)

Concentrated blackberry ingredients were obtained 
from the college of Agriculture outlined in Table1, was 

formulated without any source of oil or fat. All types of 
vegetable and animal oils used in this study were mixed 
with fodder by 15% for each. However, the total weight 
of the blackberry was 133kg and the weight of the oil 
or fat used for each type, which was added to the total 
weight of the diet, was 20 kg, so it was the percentage of 
the species used in the study for the diet 15%. 

Table 1: Composition of concentrated blackberry ingredients used to feed rats (4).

Ingredients Content (kg / 133kg)  Percentage %

Wheat, 36.ooo 27.06

barley 25.000 18.79

corn 18.000 13.53

maize 17.000 12.78

Table salt 0.650 0.48

Animal protein 6.500 4.88

Animal fat 1.200 0.90

Minerals 6.650 5

Casein 6.500 4.88

sucrose 15.500 11.65

Experimental design

After acclimatization period, the study animals were 
divided into six groups of three animals each, and placed 
in separate agency cages. Animal weights were also 
monitored during the period Feeding by taking animal 
weights before feeding and after two months (end of 
experiment).

Group (A): Control group(normal chow diet), that 
were fed a typical blackberry.

Group (B): First treatment group; Rats fed a typical 
blackberry and blended With 15% corn oil.

Group (C): The second treatment group rats fed a 
typical blackberry and blended With 15% butter fat.

Group (D): third treatment group rats fed a typical 

blackberry and blended With 15% refined palm oil. 

Group( E): Treatment Group IV rats fed a typical 
blackberry and blended With 15% sun flower oil. 

Group (F): Treatment group rats fed a typical 
blackberry and blended with 15% fat frying more than 
once.

Furthermore, Animal weights were also monitored 
during the period Feeding by taking animal weights 
before feeding And after to end experiment, animal 
weights were also monitored during the period Feeding 
by taking animal weights before feeding and to end 
experiment or after 60 days.

Blood samples

At the expected time, the animals were euthanized 
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after they had fasted from 12 PM of the previous evening.

The rats were anesthetized lightly by chloroform 
inhalation. Then killed by neck dislocation then their 
thorax was opened and a blood sample was collected 
from the right atrium by heart puncture. The blood of non-
heparinized tubes was abandoned at room temperature 
for30 minutes then was centrifuged at 3000 rpm for 15 
minutes, and the sera were kept in deep freeze (-20 C0) 
until carrying out the biochemical assay.

Statistical Analysis

To analyze the results and find a T-Test, a test 
was used Moral differences and relationships between 
groups.

Results

The results as show in table 2 that the variations in 
body weight, at the end of experiment(2 month), was 
significantly difference occurred in the groups ( B, D 
& E ) led to significantly decrease (P<0.05, P<0.05, 
P<0.03) respectively, in comparison to beginning of the 
experiment(1st week). On the other hand, the results was 
showed that rats fed on diets supplemented with butter 
and frying fat more than one had significantly increases 
in body weight (P<0.05) of both, in comparison to 
beginning of the experiment(1st week)table 2. 

Table 2: Results of rat weights at beginning and end of experiment fed diets supplemented with different 
types of lipids. The values was expressed as (mean± SD)

Groups 
  weight

GA
Control

GB 
Corn oil

GC Butter
fat

GD refined 
palm oil

GE
sun flower oil

GF 
fat Used more 

than once

First week* 245.78±41.08 218.33±8.08 233.66±8.11 231.66± 220.23±10.06 225.52±16.06

Eight week** 246.66± 10.91 206.06±4.09 265.66±21.20 223.9.09±10.09 201.33±7.08 251.66±9.89

P-Value NS <0.05 <0.05 <0.05 <0.03 <0.05

* The values are expressed as mean± SD. NS; Non significance

 Beginning of the experiment, ** End of the experiment 

Conversely, serum lipid levels and Glucose are 
shown in table 3. At the age of 8weeks, differences in TG, 
TC, LDL, and HDL were observed. Differences were 
significant among the following groups: regarding, TG, 
the results shows that the rats fed on diets accomplished 
with butter and frying more than one had significant 
increases in its serum levels, whereas groups fed on 
diets supplemented with corn oil, palm oil, sunflower oil 
had significant lower in serum TG levels than in control 
group. However, fed on diets containing butter, frying 
more than one caused a significant increment levels in 
TC, whilst fed on diets containing corn oil and palm oil 

caused a significant decreased as compared to fed on 
diet without fats( control group). There is not significant 
differences for group fed on diet containing sunflower 
oil in compared to control group. The serum HDL 
level displayed to be more significantly lower of rats 
fed on diet containing butter and frying more than one, 
however, there were significantly increase of rats fed on 
diet supplemented with corn oil, palm oil as compared to 
control group. Otherwise, the serum HDL levels showed 
that the rats fed on diets supplemented with sunflower 
oil strong significant increase in comparison to control, 
moreover, the study was appeared decrease in levels of 
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LDL in rats that intake diet containing corn and palm 
oil, but those augmentation not significant, however, 
butter and frying more than one causing significantly 
lower as compared to control. Moreover, The lowest 
glucose level was in the corn oil group, and the strong 

lowest in the sunflower oil group. While there were not 
significant differences for groups fed on diet containing 
palm, butter and frying more than one in as compared 
with control group.

Table 3: Effect of some types of dietary oil and fats on serum lipid profile( TG, TC, LDL ,HDL in rats. The 
values was expressed as (mean± SD)

Groups TG (mg/dl)
Cholesterol (TC) 

(mmol/l)
LDL (mg/dl) HDL(mg/dl

GA(normal chow diet) 234±16.23 15.3± 0.65 201±12.09 142.33±9.04

GB corn oil 135.33±12.88 10.89±0.55 198±19.23 146.66±6.05*

GC butter 263.33±19.08* 20.02±0.46* 245±13.04** 116.33±3.33

GD palm oil 147±61.09 12.33±0.31 197.33±1.34 151.03±o.98*

GE sunflower 112.66±21.87
14.29±0.11

187.09±8.09 227. 02±8.71***

GF frying more than 
one

241.33±11.23* 23.19±0.76* 243.51±18.34** 121.42 ±5.61

*Significantly different from normal control (P<0.05)

* P< 0.05, **P< 0.01, ***P< 0.001; control (Rats fed with normal chow diet versus rats fed with normal chow 
diet + different oils). 

Discussion

The choice of healthy dietary fat has become a critical 
subject because of the association with several disorders. 
The continuous modernization and technological 
advancement of the developing world has brought rapid 
lifestyle changes which has led to the consumption of 
high fat diets, fast-food, caloric-dense diets coupled with 
sedentary lifestyle, which are known to have a major 
impact on the development of cardiovascular and other 
chronic diseases (16).

However, some researchers were mentioned that 
eating food rich in fats Saturated and cholesterol 
increases the risk of infection Many diseases, as fat works 
on Induce oxidative stress and root production Free (8,17). 
Thus lipid peroxidation occurs Which represents the 
dissolution of unsaturated fatty acids In cell membranes 

by a chain of reactions Self-stimulation of free radicals (18) 
and the resulting The final process of lipid peroxidation 
is malaldehyde (MDA). It is increasingly concentrated 
in cases of oxidative stress Which can be removed or 
reduced by systems Defensive antioxidants, thereby 
protecting the body (5). Oxidative stress is defined as 
a disorder of Balance between oxidizing substances 
and systems Defensive antioxidants (6,12) have been 
concerned Recent studies the role of antioxidants in 
prevention of oxidative stress. 

However, present study was observed that the diets 
supplemented with different dietary lipids impacted 
serum lipid levels. The empirical diets in our study 
included six times the amount of lipids recommended 
for the normal diet of rats (19), which were required for 
determining alterations in the lipoproteins of rats, which 
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are animals resistant to hyperlipidemia (16).

  The present study was appeared that the variations 
in body weight, at the end of experiment(2 month), was 
significantly difference occurred in the groups ( B, D& 
E) led to significantly decrease (P<0.05, P<0.05, P<0.03) 
respectively, in comparison to control group. On the 
other hand, the results was showed that rats fed on diets 
supplemented with butter and frying fat more than one 
had significantly increases in body weight (P<0.05) of 
both, in comparison with control group table (2).

 However, the experimental animals gained weight 
which was  significant  (p<0.05 and p<0.03)  compared  
to  the   control. The significant increase in weight of the 
animals may have been caused by using of the all types 
of dietary oil used in our study. Those oils is  rich  in  
polyunsaturated  fatty  acids,  including the two essential 
fatty acids, linoleic and linolenic, that are not produced 
in the body. Linoleic and linolenic acids aid the body’s 
absorption of vital nutrients and are required for human 
health. These two essential acids are also precursors 
to hormones that regulate smooth muscle contraction, 
blood pressure and the growth of healthy cells (20).   
  The body weight gain in different groups are shown in 
Table (1). However, all the edible oil treated rat groups 
The observed findings supported by the experimental 
studies where edible oil especially butter fat and fat used 
more than one was effective in increasing body weight 
gain (21,22) in different animals had significantly (p<0.05 
and p<0.03). 

 Table 3 appear the comparative analysis of lipid 
constitutes of experimental edible oils treated rat groups 
and control group in various time periods. The changes 
of lipid profiles value were considerable in eaten oil 
treated rat group in comparison to control group. The 
serum TG level of two treatments (butter and frying 
more than one groups) were significantly (p<0.05) 
highest than control group. Conversely, serum level of 
TG of three treatments (corn, sunflower and palm oil 
group) lower than control. This findings match with the 
results of other empirical studies (23, 24).

On the other hand, the results was appeared that serum 
level of TC of GC and GF caused increased significantly 
(P<0.05) than control group, but the treatments of and 
Gb, GD and GE caused decrease TC serum level than 
control group. However, the present study displayed 

that a sever dissimilarity in between the results of both 
treatment groups and control group but it Match with 
the observations of other researchers (25, 26). However, 
the animals which received Butter (GC) caused strong 
significant (P<0.01) increased of LDL level than control 
group. The study results of (6, 7), having similar results 
of this present experiment. Moreover, intake of corn and 
palm oil by rats led to significant (P<0.05) increased of 
HDL level. Whilst, noticed sever significant (P<0.001) 
increased of HDL than normal chow diet group (group 
A) than control group, and this is agree with other 
workers (19, 21) .

Conclusion

Ultimately The results revealed that all species of 
lipid which used in this research shows an effect on the 
body weight gain and serum level of lipid profile on the 
experimental animals. Whether that effect is an increase 
or decrease.
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Abstract 

Lung cancer is the main cause of cancer-related death worldwide and conventional diagnostic strategies 
must be improved. developments of a simple method or techniques which would enable researchers to 
identify and validate the early screening biomarker of lung cancer patients. 

The aims of this article were to review the background documents on the state of the art of the scientific 
literature in studies that used Placental alkaline phosphatase in the diagnostic of lung cancer also to suggest 
areas where further research is needed, either to deal with gaps in the knowledge related to employ the heat 
stability of Placental alkaline phosphatase or assessment the quantitation methods of the isoenzyme.  
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Introduction

Cancer is a wide term, It can be labeled as an 
illness that outcome once cellular changes cause the 
uncontrolled growth and division. Most of the body’s 
cells have particular functions and fixed lifetimes. 
Cancerous cells lack the mechanisms that train them to 
stop dividing and to die (1).

Lung cancer is a malignant lung tumor considered 
by uncontrolled cell growth in lung tissues (2). It could 
be classified according to histological type (3). This 
classification is important for determining both the 
management and predicting outcomes of the disease.
two broad classes are distinguished: non-small cell lung 
cancer and small-cell lung carcinoma (4).

Non-small-cell lung carcinoma(NSCLC) 

The three main subtypes of Non-small cell 
lung carcinoma are adenocarcinoma, squamous cell 
carcinoma, and large cell carcinoma (5) .Nearly 40% 
of lung cancers are adenocarcinoma, which usually 
comes from peripheral lung tissue (2).Although most 
cases of adenocarcinoma are associated with smoking, 

adenocarcinoma is also the most-common form of lung 
cancer among people who have smoked fewer than 
100 cigarettes in their lifetimes and ex-smokers with a 
modest smoking history (6). 

Squamous-cell carcinoma 

It causes about 30% of lung cancers. They typically 
occur close to large airways. Nearly 9% of lung cancers 
are large-cell carcinoma. These are so named because 
the cancer cells are large, with excess cytoplasm, 
large nuclei, and conspicuous nucleoli (2) 

Small-cell lung carcinoma (SCLC) 

In SCLC, the cells contain dense neurosecretory 
granules , 60-70%have extensive disease , most cases 
arise in the larger airways (primary and secondary 
bronchi) (7) . 

Lung cancer diagnostic techniques 

· Imaging Tests; Imaging tests create pictures of 
the inside of the body by using X-rays, magnetic fields, 
sound waves, or radioactive particles (8) .
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· chest X-ray : is a type of high-energy radiation 
that goes through the body and onto film to produce a 
picture. A chest X-ray produces pictures of the organs in 
the chest, including the lungs, airways, heart, and blood 
vessels (9)

· Computed tomography(CT or CAT scan); 
uses a computer linked to an X-ray machine to make 
detailed pictures of the inside of the body. Three-
dimensional (3D) views of the organs and tissues can 
be created. A CT scan can provide specific information 
about the size, shape, and position of masses or nodules in 
the lung (10).

· Magnetic resonance imaging (MRI): is used 
in lung cancer to find out whether the cancer has spread 
to the brain or spinal cord. MRI scans provide detailed 
pictures of areas inside the body by using radio waves 
and strong magnets. The energy from the radio waves is 
absorbed and then released in a pattern that a computer 
translates into images. A contrast dye is usually injected 
intravenously prior to the MRI to make clearer images 

(11). 

· Positron emission tomography (PET) scan: 
It done by using radioactive sugar which is given 
intravenously to the patient. Because cancer cells grow 
rapidly, they absorb more of the radioactive sugar than 
healthy cells. one hour after, patient would placed on a 
table in the PET scanner for approximately 30 minutes 
while a special camera creates a picture of the areas in 
the body that absorbed the radioactive sugar (12). 

· Biopsies : Tissue biopsies are tests in which 
small amounts of tissue are removed for examination to 
find out if a person has lung cancer (13). 

Biomarkers of lung cancer

Due to its high incidence rate and poor prognosis, 
lung cancer, as the leading cause of cancer-related 
mortality worldwide (14). It has become a serious and 
growing disease burden throughout the world. Therefore, 
scientific researchers aimed to develop a more reliable 
diagnostic modality to identify early-stage lung cancer 
is an urgent priority. Tumor markers measured in serum 
could be a tool for identifying patients with high risk 
of recurrent disease. The usefulness of different tumor 
markers in lung cancer diagnostics, prognostics and 

disease monitoring has been studied intensely, but often 
with conflicting results. Many biochemical markers were 
investigated their prognostic role in lung cancer such 
as Carcinoembryonic antigen (CEA), Cancer antigen 
(CA 125), Carbohydrate antigen (CA 19–9), Human 
epididymis protein 4 (HE4) and Neuron-specific enolase 
(NSE (15). 

Carcinoembryonic antigen (CEA)

Is a glycoprotein produced during embryonal and 
fetal development. In adults it is produced in low amounts 
by the gastrointestinal tract, the pancreas and liver. 
Elevated CEA in cancer is hypothesized to be caused by 
a loss of repression of CEA-encoding genes (16). In lung 
cancer, the use of CEA has been reported for differential 
diagnosis of malignant lung tumor. Several studies have 
suggested CEA as a prognostic marker in non-small cell 
lung cancer (NSCLC) but results are conflicting (17). 

Cancer antigen 125 (CA-125) 

Is a glycoprotein produced in fetal tissue, also 
in mesothelial cells in adults. It has been extensively 
studied as a tumor marker for screening and management 
of ovarian cancer (18).It has reported that CA 125 as a 
marker for worse prognosis in lung cancer. (19). 

Carbohydrate antigen 19–9(CA 19-9): 

Marker used in management of pancreatic tumors. 
It has also been studied in lung cancer. CA 19–9 in 
bronchoalveolar lavage fluid, has been identified as a 
potential diagnostic marker of lung cancer in a study by 
Ghosh et al. (20)  

Human epididymis protein 4(HE4)

Is a protein expressed in tissues such as genital 
tract and respiratory epithelium. Overexpression of the 
protein has been detected in ovarian cancer but also in 
lung adenocarcinoma and other cancers. It has been 
suggested as a tumor marker useful in diagnosing ovarian 
cancer, especially in premenopausal women . In lung 
cancer it has been suggested as a potential diagnostic (21) 
and prognostic marker (22). 

Neuron-specific enolase (NSE)

Is a glycolytic neurospecific isoenzyme found in 
tumors of neural and neuroectodermal origin such as 



732    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

small cell lung cancer (SCLC) and neuroblastoma. NSE 
is also found in erythrocytes, plasma cells and platelets 

(23). In patients with NSCLC, NSE has been suggested as 
a prognostic marker and some studies have presented an 
association between increased NSE and shorter survival 
in EGFR-mutated NSCLC treated with tyrosine kinase 
inhibitors (TKI´s) (24) 

ALKALINE PHOSPHATASE 

Alkaline phosphatase (ALP) is a membrane-bound 
metalloenzymes which have an active site facing the 
extracellular space (25).They hydrolyze phosphate 
monoesters and are involved in several cellular events 
including protein phosphorylation, cell growth, and 
apoptosis. Based on their tissue distribution, Alkaline 
phosphatase is classified into: tissue specific alkaline 
phosphatase including placental ALP (PALP), and 
intestinal ALP(IALP) and tissue non-specific alkaline 
phosphatase (TNAP) including liver ALP(LALP) and 

bone ALP(BALP) (26). 

Alkaline Phosphatase Isoenzymes and their 
Clinical Significant 

Summary of the alkaline phosphatase isoforms and 
their clinical significance were listed in the Table (1). 

Some of the tumor-associated enzymes are 
attributed to the placental-like alkaline phosphatase, 
they are structurally related to the term placental alkaline 
phosphatase, For this reason the placental isoenzyme has 
attracted much interest (27). TNAP is mainly expressed in 
liver and bone but is also found in circulating leukocytes 
and colon and its expression within the intestine is 
increased during inflammation (28). The function of bone 
alp believed to play a role in bone matrix mineralization 

(29). intestinal ALP is expressed and secreted by intestinal 
epithelial cells and remains active within the mucosal 
membrane as well as the intestinal lumen. 

Table 1: List of alkaline phosphatase isoforms and their clinical significance 

Isoform Location Function

Tissue non-specific alkaline phosphatase
(TNALP)

  Liver

 Bone

Un known

Genetic absence has been linked to hypophosphatemia

Intestinal alkaline phosphatase (IALP)
Intestinal Epithelial 

Cells

Detoxification of Bacterial Endotoxin.
Dephosphorylation of Tri and Di phosphorylated 

nucleotide.

Regulation of the Intestinal Microbiome.

Regulation of Intestinal Lipid Absorption.

Placental alkaline phosphase (PALP) Placenta
Tumor marker for Seminomas and Germ Cell Neoplasms

Detoxification of Bacterial Endotoxin
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Detection and Quantitation techniques of ALP 
and their Isoenzymes 

1. Stability of denaturation to heat

Liver, bone and intestinal ALPs are rapidly 
inactivated at temperature >65 °C. In contrast, placental 
ALP is remarkably thermostable. They may be heated 
at 65 °C for an hour or more without loss of activity (30). 

2. Immunological Techniques

The quantitative measurements of placental and 
intestinal ALP might be performed using polyclonal 
or monoclonal antisera. PLAP and intestinal alkaline 
phosphatase share some antigenic determinants 
and a cross-reactivity is observed with unabsorbed 
antisera against PLAP and intestinal ALP. However, 
monospecific antisera for each form of the enzyme can 
be prepared by absorption with purified Placental ALP 
or intestinal ALP (31). 

3. Electrophoresis 

In gel electrophoresis, isoenzyme fragments are 
drawn through a thick gel by an electric charge. Each 
isoenzyme has a distinct charge of its own because 
of its unique amino acid sequence. This enables gel 
electrophoresis to separate the fragments into bands for 
identification. The liver ALP moves rapidly toward the 
anode following bone ALP then intestinal ALP migrates 
slowly than the bone ALP, whereas the placental ALP 
appears as a discrete band overlap the diffuse bone 
fraction (32). 

Placental and placental like alkaline phosphatase 
isoenzymes and lung cancer 

Placental alkaline phosphatase (PALP) is 
polymorphic and heat stable enzyme. It is localized 
in apical and basal cells of syncytiotrophoblast 
plasma membrane (33). It is synthesized from placental 
syncytiotrophoblast from the twelfth week of pregnancy 
and is released into the maternal blood. This enzyme 
when infused into human subjects, has a biological half 
life of about seven days and large artificially induced 
changes in serum alkaline phosphatase concentration 
may persist for several weeks. In early pregnancy 
Placental ALP activity is low. Measurable levels of 
Placental ALP appear in maternal serum by the end 

of first trimester and increases progressively with 
gestational age and normally peaks at term (34). It has 
suggested to be involved in nutrient transport from 
mother to fetus and also in transport of maternal IgG 
to the fetus. Also, It has a role in active transport of 
phosphates, glucose, fatty acids, and absorption of 
nutrients and uptake mechanism through the plasma 
membrane (35). The central core of PLAP, consisting of 
an extended β-sheet and flanking α-helices. The overall 
structure of Placental ALP is a dimer and each monomer 
contains 484 residues, four metal atoms, one phosphate 
ion, and 603 water molecules. The two monomers are 
related by a two-fold crystallographic axis (36).

Placental-like placental alkaline phosphatase and 
placental alkaline phosphate are virtually identical 
in amino acid sequence (98% homology) and have a 
highly restricted tissue expression pattern, expressing in 
placental trophoblasts only. Both share high homology 
with the intestinal alkaline phosphatas (87% homology), 
and some homology with the tissue-nonspecific liver/
bone/ ALP (57% homology) (37)

Placental alkaline phosphatase is known to be highly 
heat stable, its activity being unchanged after 30min 
at 70°C as found by fishman et al. in nontrophoblastic 
tumors. PLAP has been reported in the sera of about 
20% of patients with various cancers, although some 
have reported a prevalence as high as 95% (38). 

Implications and contribution to the knowledge 
gap 

Most of detection methods of Alkaline phosphatase 
isoforms have many merits and limitations (39). Mainly, 
its consider as a high cost of equipment, low sample 
processing speed, physically large instruments and larger 
required sample volumes. Morever, most detection 
methods suffer from a lack of sensitivity and specificity, 
especially in the discrimination between placental and 
intestinal alkaline phosphatase.

Researcher were needing to develop a detection 
method of placental alkaline phosphatase and make 
it available test in any simple lab, also to produce 
inexpensively and simply operate testing. Also, there 
is a needing for an experimental assessment to the 
performance of different techniques such as heating 
methods to measure the Placental alkaline phosphatase 
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and compared with highly sensitive method ( such as 
ELISA) to demonstrated and confirmed the accuracy 
and validity of the both methods. That might be 
encouraged a potential use of Placental alkaline 
phosphatase isoenzyme as a simple accessible and 
affordable biomarker for monitoring lung cancer 
patients. Moreover, using placental alkaline phosphatase 
to provide baseline information as a diagnostic marker 
without needing for advanced facilities. 
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Abstract

A case control study was conducted in karbala province to investigate aflatoxin B1 (AFB1) exposure among 
the chronic kidney disease (CKD) patients and healthy control. AFB1 level were measured qualitatively by 
Thin layer chromatography and quantitatively by high-performance liquid chromatography.The assessment 
of positive AFB1 samples were evaluated along with biomarkers of renal functions tests.

The results showed that the investigated population were exposed to Aflatoxins. AFB1 was detected in 100% 
of uncertain CKD patients and 24%, 20% in certain CKD patients and healthy control respectively. The 
concentration ranges in serum samples were 0.68 –8.33 ng/mL for uncertain CKD patients, 1.21-5.60 ng/mL 
for certain CKD patients and 0.11- 1.30 ng/mL for healthy control. The un-certain etiology of CKD patients 
had a significant associations of decreasing GFR and increasing the levels of urea, creatinine with positive 
serum AFB1. This association was also highly interest with regard to potential interactions with Urea levels 
in the control group. The measurement of the AFB1 in serum samples of CKD patients and healthy control 
were indicated a long term exposure to the toxin which result in uncertain etiology of CKD. The effect 
of AFB1 exposure was confirmed through the assessment of the biochemical marker of renal tests. This 
study can be a good establish of a national AFs exposure monitoring programs. Also the study highlighted 
the needing to identify the pathogenesis of contribution AFB1 in the increasing number of uncertain CKD 
patients. Future study is encouraged to focus on broader areas which cover the whole of country. 

Keywords: chronic kidney disease, aflatoxins, renal damage, Idiopathic chronic kidney disease

Introduction

Chronic kidney disease results from progressive 
scarring in the kidney of any cause. It is characterized 
by various metabolic and electrolyte abnormalities such 
as hyperphosphatemia, dyslipidaemia, and metabolic 
acidosis. However, it is often asymptomatic until the 
most advanced stages, when symptoms of uraemia 
develop (1).

Diabetes and hypertension are the main causes of 
CKD in all high-income and middle-income countries, 
and also in many low-income countries (2).

CKD of uncertain etiology (CKDu) is a term that has 
been used to describe CKD that is not attributable to any 
traditional risk factor, such as diabetes, hypertension, or 
HIV. CKDu is being reported with increasing frequency 
across the globe, and in many parts of Central America, 
eastern Europe, and south Asia, it is being reported in 
epidemic proportions (3).

CKDu was suggested to be an environmentally 
induced disease in the first epidemiological study carried 
out in 2007, which aimed to identify potential risk factors 
of CKDu (4). Environmental factors, such as heavy metal 
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exposures , high seasonal temperatures , agrochemical 
use, mycotoxins , contaminated water supplies, and 
snake bite , have all been studied as potential causes of 
CKDu (5). 

Aflatoxins are poisonous by-product of fungi 
mainly Aspergillus which are Aspergillus parasiticus 

and Aspergillus flavus. It can be found in various food 
crops such as corn, millet rice, groundnut, sorghum and 
others (6).

The four major naturally known aflatoxins produced 
by the Aspergillus species of mold include AFB1, 
AFB2, AFG1 and AFG2 . Whereas the B designation of 
aflatoxins B1 and B2 result from the exhibition of blue 
fluorescence under UV-light, while the G designation 
refers to the yellow-green fluorescence of the relevant 
structures under UV-light (7). 

Besides their occurrence in the foods and agricultural 
commodities, aflatoxin can be detected in biological 
samples, resulting from exposure through the diet. In 
fact, the assessment of human and animal exposure to 
aflatoxin, through the detection of aflatoxin biomarkers 
in biological samples such as in serum and urine, is 
significant to determine the extent and rate of aflatoxin 
exposure (8).

It has been reported that aflatoxins, once ingested 
(because of their low molecular weight), are rapidly 
adsorbed in the gastro-intestinal tract through a non-
described passive mechanism, and then quickly appear 
as metabolites in blood after just 15 minutes and in milk 
as soon as 12 hours post-feeding (9). 

Aflatoxins are mainly metabolized by the liver to a 
reactive epoxide intermediate or hydroxylated to become 
the less harmful aflatoxin M1 (10). The main pathway of 
exposure to AFB1 is through contaminated food intake 

(11). However, the inhalation and dermal pathways have 
been reported in environmental-exposed populations (12). 

It is reported that excretion of AFB1 and AFM1 
occurs primarily through the biliary pathway, followed 
by the urinary pathway, and AFB1 could be detected in 
different levels in the kidney and urine of two calves 
with dosages of 0.8mg and 1.8mg /kg body weight, 
respectively (13). However, the mechanism of the toxicity 
of the two AFs and their metabolites is still unclear since 

several mycotoxins have been identified as potential 
factors for nephropathy. 

Therefore, the purpose of this research was to 
conduct a case-control study to monitoring and screening 
of Aflatoxin B1 levels in Karbala Province. The effect of 
the association between levels of Aflatoxin B1 and the 
standard biochemical markers of chronic kidney disease 
was also examined. 

Materials and Methods

The present work included a case-control study 
,samples were selected from the patients attending 
the AL-Zahraa Medical centre and consulting centre 
in AL-Hussain teaching hospital/ Kerbala. The 
sociodemographic aspects of the patients including age, 
gender, BMI, Genetics History of family, Stages of CKD 
and having any current chronic diseases such as diabetes 
mellitus and blood pressure).  They were also exposed 
to medical examination for signs and symptoms of CKD 
by sub- specialized doctor based on the World Health 
Organization (WHO) criteria. For relationship purposes, 
patients were divided into certain and uncertain etiology 
of CKD. Patients groups were compared to a group who 
do not have a disease (apparently healthy) as a control 
subject. A total of 136 subjects were studied , 86 (46 
male and 40 female) of them Chronic Kidney disease 
patients , 17 (11male and 6 female ) of them were chronic 
kidney disease of uncertain etiology. Control group of an 
apparently healthy 50 subjects (28 male and 22 female) 
were chosen from well-known volunteers participants. 
For all participants (5ml) of blood was taken from 
the vein by sterile syringe and transported in gel tube 
container to the central lab. Samples were  settled for 15 
minutes and then centrifuged for 15 minutes at 3000 rpm 
to separate serum.

Kinetic colorimetric method was used to measure 
the concentration of Creatinine, while Enzymatic 
colorimetric method was used to measure concentration 
of urea. Albumin concentration also measured by 
Colorimetric method (14) (15) (16) . 

Qualitative analysis of serum AflatoxinB1 was 
conducted According to the AL-Mosoui method (2015) 

(17) using thin layer chromatography (TLC) and the 
quantitatively identifying was performed by High 
Performance Liquid Chromatography (HPLC). 
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Results and Discussion

A new type of chronic kidney disease (CKD) not 
associated with diabetes or hypertension has arisen in 
many peri-equatorial cases over the past four decades. 
The cause is usually unknown and the disease is thus 
referred to as CKD of unknown etiology (CKDu) (18) 

(19). It has been reported by the (SJW) estimates, based 
on two decades of community- observations, that more 
than 10 years of prior environmental acute exposure 

is possible before appearing the clinical signs of CKD 
(20) (21). The clinical demographic characteristics and 
laboratory parameters of both patients groups and the 
healthy control group were summarized inTable (1). 
The patients group were divided  into groups with 
different CKD stages based on the glomerular filtration 
rate. The descriptive table also shown an adjustment of 
other risk factors which were collected through the self-
reported technique (student questionnaire), these factors 
included: age, gender, BMI, HT, DM.

Table 1 : Descriptive of the Demographic and laboratory characteristics of the study population. 

Patients Groups
Control Group

Stage 2-3 Stage 4 Stage 5

No. of patients 31 25 30 50

Mean Age (Years) 60 64 55 52

Gender(male/female) (21/10) (12/13) (14/16) (28/22)

BMI (Mean Kg/m2) 26.42 28.70 27.92 27.38

DM (Yes/NO) (10/21) (14/11) (14/16) 0/0

HT(Yes/NO) (15/16) (17/8) (17/13) 0/0

GFR (Mean ml/min/1.73m2) 42.79 20.64 9.14 127.45

Urea (Mean mg/ dL) 77.10 136.58 174.15 28.12

Creatinine (Mean mg/ dL) 1.69 3.42 6.65 0.66

Albumin (Mean g/ dL) 3.34 3.12 3.26 4.38

Figure 1, 2 and 3 were demonstrated the distribution of serum renal functions test ( GFR, Urea and Creatinine) 
in CKD patients group compared to the healthy group. 

A box plot was used to visually showing the distribution of data through displaying the data quartiles (or 
percentiles) and averages.

Figure 1- Distribution of GFR in CKD patients group compared to the healthy group.
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Figure 2- Distribution of serum Urea levels in CKD patients group compared to the healthy group.

Figure 3 - Distribution of serum Creatinine levels in CKD patients group compared to the healthy group. 

The serum urea and creatinine levels were increased significantly in CKD group compared to healthy control 
group. On the other hand, GFR was decreased in CKD group compared to healthy control group (P values shown in 
Table (2)). 

Table 2- The confidence level of all laboratory parameters in CKD patients group compared to healthy 
control group. 

Characteristic

Patients
Control Group

Confidence 
Level(95.0%)

Median(Lower Cl-
Upper Cl)

P value
(ANOVA)

Certain Etiology Patients
Confidence Level(95.0%)
Median(Lower Cl-Upper 

Cl)

Un Certain Etiology 
Patients

Confidence Level(95.0%)
Median(Lower Cl-Upper 

Cl)

BMI(Kg/m2) 27.7 (26.61-28.78) 27 (24.64-29.35) 28 (26.9- 39.19) 0.50

GFR (ml/min/1.73m2) 22.2 (18.77-25.62) 26.9 (15.25-38.56) 113.6 (102.94- 124.25) 2.59E-45

Urea (mg/ dL) 125.95 (110.61-141.28) 89.59 (59.46-119.71) 27.89 (25.14- 30.63) 3.16E-20

Creatinine (mg/ dL) 2.99 (2.31-3.66) 2.29 (0.51-4.07) 0.66 (0.61- 0.71) 8.92E-12

Albumin (g/ dL) 3.43 (3.26-3.59) 2.43 (1.92-2.93) 4.35 (4.20- 4.50) 7.39E-18



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      741

Many studies reported a significant positive 
relationship between serum urea and creatinine in 
progress CKD patients, that result from the reduction 
of glomerular filtration rate (22) (23). Diminishing of 
glomerular filtration rate results in rise of plasma 
concentrations of serum creatinine and urea. This rise 
indicates progression of kidney disease and thus serum 
creatinine has greater prognostic ability compared 
with urea for predicting the adverse outcomes (24). An 
elevated serum creatinine level is also a late sign of renal 
damage in essential hypertension with frankly elevated 
serum creatinine values predict a poor prognosis in CKD 
patients (24)

Assessment of AFB1-positive group of Un-
Certain etiology- CKD Patients with the measured 
biochemical markers of renal functions: 

Several investigations were examined to demonstrate 
the possible alteration of renal functions response to the 
nephrotoxin involved. the link between the CKD disease 
and the effect of the toxin was made by biomarkers, 
which provide information on factors that are causative 
or explanatory towards the respective condition. 

In Un-Certain etiology of CKD Patients, GFR, Urea, 
creatinine. comparisons were performed between AFB1-
positive patients groups and heathy subjects, Analysis 
of correlation illustrated that AFB1 levels in Un-Certain 
Etiology Patients has a statistically significant positive 
correlation with increasing Urea, creatinine levels and 
significant negative correlation with GFR with P<0.05. 
The correlation coefficient and p value for all measured 
parameters were listed in Table (3). 

Table 3 - Correlation between AFB1 positive samples of Un-Certain Etiology Patients group and the 
biomarkers. 

Variables group

Characteristic

AFB1 levels in Un-Certain Etiology 
Patients

P value

Coefficient rs

Age(Year) 0.76 0.01

BMI(Kg/m2) 0.43 0.22

Renal Functions

GFR (ml/min/1.73m2) -0.51 0.013

Urea (mg/ dL) 0.78 0.008

Creatinine (mg/ dL) 0.72 0.01

Albumin (g/ dL) 0.10 0.78

Recently, it has been reported that AFB1 caused 
obvious injury in kidney tissue, edema, cytomorphosis, 
and occasional severe inflammatory cell infiltration 
and hemorrhage (25). Other has demonstrated the long-
term administration of AFs which shown to cause renal 
damage and it might involve inflammation, cell necrosis, 
and toxicosis (26) (27). 

Based on the biochemical measurements 
demonstrating the presence of higher concentrations of 
Creatinine and Urea. Together, these results confirmed 

that the kidney was one of the main target organs of 
AFs and indicate that several metabolites might be 
transferred, produced, or degraded in the kidney, such as 
proline, which was validated to be a special metabolite 
in kidney (25).

AFs are potent carcinogenic and genotoxic 
compounds, which exert toxic effects through DNA 
damage and mutations leading to oxidative damage. With 
regard to the mechanism of oxidative damage caused by 
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AFs, cell inactivation by proteasomes was regarded as a 
part of the cellular defense against oxidative stress, and 
AFB1 and AFM1 were reported to be the most potent 
activators of proteasome activity (28) (29). 

Histological findings by Huiying Li et al. confirmed 
that aflatoxins induced oxidative stress as evidenced by 
peroxidation of lipids and MDA in the serum. SOD is 
a classical antioxidant enzyme in various organisms 
which converts superoxide anion radicals to hydrogen 
peroxide and protects organisms from oxidative injury. 
The former study indicate that Aflatoxins in their model 
resulted in releasing free radicals especially superoxide 
anions in kidney tissue then activate oxidative reactions 
which have a toxic effect on mouse kidney (25). 

Interestly, no such correlations as uncertain 
etiology CKD Patients were observed regarding the 
association between AFB1-positive of Certain Etiology 
CKD Patients and the measured parameters .

In spite of the positive results of presence AFB1 in 
group patients with Certain etiology of CKD namely due 
to DM and /or hypertensive, results were indicated no 
significant association between the level of AFB1 and 
the measured parameters.

It has been reported that the rate of functional decline 
varies based on the original disease; however, renal 
function often deteriorates progressively even when the 
original insult is controlled. Uncontrolled hypertension, 
regardless of the aetiology, results in more rapid renal 
functional decline (30). 

Final Conclusion: 

Aflatoxins are not only a big problem at crop 
production level, but also it has become a global health 
issue because of the consequences that the consumption 
of this toxin generates in animals and human beings. 

Because of the recent investigations conducted in 
this area, it is important to take actions to prevent damage 
and diseases; that ́s why, at first, governments supported 
by scientific research groups should report publicly the 
risks that aflatoxins consumption means by quantifying 
the human health impacts and the burden of disease due 
to the toxin exposure.

It is also important to increase laboratory detection 

of mycotoxins and public health response capacity of 
affected regions. Public health services should offer 
immediate attention to aflatoxicosis diagnoses and 
opportunistic diseases caused by them. Finally, it is 
important to develop response protocols to be used in an 
event of an outbreak of acute aflatoxicosis, which could 
become in an epidemic stage. 
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Abstract

Background: The major healthcare burden is breast cancer, screening services are expensive and difficult 
to organize, requiring major issues of administrative and quality control. however a potential biomarker that 
could help in the screening of the disease progress might improve the available routine mode of diagnosis. 
This study was aimed to examine the variability of Orosomucoid levels in breast cancer patients also to 
review the background documents on the state of the art of the scientific literature in this area of work.
Materials and Methods: A cross sectional study was conduct on a breast cancer patients which were collected 
from oncology unit , Al-Hussein teaching Hospital in Kerbala / Iraq. Enzyme Linked Immunosorbent 
Assay system (ELISA) was performed using Sandwich method to measure the concentrations of serum 
Orosomucoid protein levels. Results: The primary stage of breast cancer was shown a wide spread range of 
the protein levels ( 95.4- 664.5 ng/ml) compared to the metastasis stage range (59.0- 376.3 ng/ml). The effect 
of disease duration and drug therapy also examine. Long term of duration of the disease with chemotherapy 
and/or hormonal therapy might decrease the level of protein, but, no significant differences were found.
Conclusion: Since rosomucoid protein works as transporter, the protein may be used as an indication of the 
drug response due to decreased level in patients who were taking both chemotherapy and hormone therapy. 
Determination of serum rosomucoid protein  could guide treating oncologist to have an idea to what extent 
the patients have response. 

Keywords: intrasubject variability; acute phase protein; Orosomucoid; breast Malignancy 

Introduction

Human plasma alpha-1-acid glycoprotein (AGP, 
also known as orosomucoid) is an acidic (pKa = 2.6) 
glycoprotein that is highly soluble in water . AGP 
is one of the most heavily glycosylated proteins in 
human plasma, and approximately 45% of its molecular 
weight (41–43 kDa) is composed of glycosylations. 
It has been suggested to have anti-inflammatory or 
immunomodulatory activity, although its role in plasma 
is not clear .Changes in the level of AGP in the blood 
are associated with systemic tissue injury, infection and 
inflammatory responses, and with an increase in hepatic 
AGP synthesis. Therefore, it has been posited that 
expression of AGP affects mainly interleukin-1β (IL-

1β), tumor necrosis factor-α (TNFα), interleukin-6 and 
IL-6-related cytokines .Serum AGP levels increase in 
various types of cancer. They are higher in hepatocellular 
carcinoma than in chronic liver disease ,and are elevated 
in patients with gastric cancer compared to healthy 
volunteers .There seems also to be an important link 
between ovarian cancer and elevated levels of AGP 
,and it has been proposed that a decrease in AGP level 
is associated with remission of lung cancer, and an 
increase in AGP level with progression(1;2;3;4). 

Although the concentration of AGP alone is not 
diagnostic for a particular pathological condition, the 
altered glycosylation of AGP (microheterogeneity) in 
different diseases, provides an alternative biomarker 
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target. These alterations have the potential to be markers 
for particular diseases and also disease progression(5). In 
most disease states including inflammation, infection, 
and cancer, AAG levels increase from 2 to 6-fold in 
humans ,and show a much broader fold of induction in 
animals from 2 to 20-fold depending on animal species 
and disease. While the biological role of AAG remains 
unclear, it has been demonstrated to regulate immunity 
and play a role in both pro- and anti-inflammatory 
response. AAG has long been used as a clinical 
biomarker, and the potential to expand its application 
for disease diagnosis, prognosis, and characterization 
has grown given the recent advances in proteomics and 
high resolution mass spectrometry(6;7). 

Synthesis of ORM

ORM is predominantly synthesized by hepatocytes 
and parenchymal cells, upon stimulation by 
proinflammatory cytokines. It is then released into the 
blood and distributed in body fluids, including plasma, 
mucus, gastric juice, and jejunal fluid. About 60 % of 
ORM in the body is present in the central compartment 
and the remainder in a peripheral compartment, most 
likely the extravascular space. The plasma concentration 
of ORM is increased in response to various stressful, 
physical trauma, bacterial infection, and unspecific 
inflammatory. The levels of liver AGP mRNA and 
plasma ORM protein increase 10- to 200-fold within 24 
h of experimentally induced inflammation in rats, mice, 
and rabbits. Human breast epithelial cells, type II alveolar 
epithelial cells, human microvascular endothelial 
cells, human granulocytes, the monoblastoid cell line 
THP-1, monocytes, macrophages, polymorphonuclear 
leukocytes, and granulocytes have been shown to 
synthesize and secrete ORM. Constitutive ORM gene 
expression has been observed in extrahepatic organs 
such as lung, breast, kidney, and adipose tissue. 
Indeed, there is a growing body of evidence that 
ORM1 could be secreted by extrahepatic tissue during 
various pathological states. Croce et al. showed by 
an immunohistochemistry technique that ORM was 
localized in isolated colorectal carcinoma samples(8;9;10).

Acting as an acute-phase reactant and disease 
marker

Systemic injury induces a drastic change in the 
hepatic production of many plasma proteins, namely the 

acute phase reactants. Acting as a positive acute-phase 
reactant during acute-phase response, ORM concentration 
can elevate 1–10 times during several pathological 
conditions depending on the severity of the disease state 
and the various stimulating factors including infection, 
inflammation, tumor, surgery, tissue injury, sepsis, and 
necrosis. Although the pathophysiological mechanisms 
responsible for this markedly increased excretion are 
unknown, monitoring of ORM excretion may provide a 
window for clinically relevant observation of changes 
in various disease processes. Therefore, the level of 
ORM in body fluid appears to be a biological marker 
in clinical practice. glycosylation of ORM suggests it is 
a strong candidate as a marker of the progression and 
prognosis of various cancers, with various glycoforms 
containing highly fucosylated tri- and tetra-antennary 
oligosaccharide side chains, which typically indicate a 
poor prognosis (11,12).

Materials and Methods

The present work included a cross sectional study 
for a group of 40 patients with different stage of breast 
cancer which were selected from oncology unit, Al 
Hussein Medical City. The protocol of the study was 
approved by Ethical Committee of Kerbala Medical 
College, and committee of oncology unit in Al Hussein 
Teaching Medical City. The sociodemographic aspects 
of the patients were collected through the self-reported 
technique ( questionnaire) including age, history of 
family, BMI, stage and grading, duration of disease, 
having Chemotherapy and/ or hormonal therapy. 
Enzyme Linked Immunosorbent Assay system (ELISA) 
was performed using Sandwich method to measure the 
concentrations of serum Human α1-Acid glycoprotein 
following the assay procedure.

Results

Concentration of AAG were measured in (40) 
female breast cancer patients. The clinical demographic 
characteristics and laboratory parameters of patients 
were summarized in Table 1 The Table illustrated the 
mean age of participants which was within the age 
group of (30– 72) years old. Females were divided  into 
sub-groups such as ages groups, different cancer 
stages to primary and metastatis, patients having only 
chemotherapy and/or Hormonal therapy, duration of 
disease, and BMI.
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Table 1 clinical characteristics of study participants

Age (year): Mean (range) 51 (30– 72)

BMI 32

Duration of disease (month): Mean (range) 32 (2-84)

Primary cancer/ Metastatis: n(%) 70% / 30%

Patients having chemotherapy: n (%) 21(53%)

Patients having chemotherapy+ hormonal therapy: n (%) 19 (47%)

Examination the distribution of data 

A box plot was used to visually showing the distribution of data through displaying the data quartiles (or 
percentiles) and averages. Box plots show the five-number summary of a set of data: including the minimum score, 
first (lower) quartile, median, third (upper) quartile, and maximum score. Figure 1 was demonstrated the distribution 
of serum AAG levels in breast cancer patients based on primary and metastasis stages. 

Figure 1 Distribution of serum AAG levels in Primary and Metastatic breast cancer patients. 

The primary stage was shown a wide spread range 
of the protein levels ( 95.4- 664.5) compared to the 
metastasis stage range (59.0- 376.3), no significant 
difference was found between the two groups p value 
> 0.05. That difference could result from changes in 

the expression of the genetic variants of AAG and that 
might be due to the observed AAG phenotypes. Previous 
studies showed a three main phenotypes of AAG (ORM1 
F1, ORM1 S, and ORM2 A) , the clinical stage of the 
cancer disease may affect AAG levels and its variants(13). 
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. Moreover, the elevated expression of AGP1 was 
significantly correlated with large tumour size, advanced 
TNM stage and positive distant metastasis. The results 
suggested that AGP might be an oncogene promotes 
the malignant tumour progression , and It might be 
correlated with aggressive clinical characteristics(14.

Furthermore, the distribution of serum AAG levels 
were examined related to the BMI of the patients. There 

were a clear decrease in the protein level by comparing 
different BMI groups (grouping was performed using 
the Sturgess formula(15).) as shown in figure 2. The 
nonparametric test (Spearman rank test) (Coefficient rs ) 
was used for the analysis of the difference in quantitative 
data between the groups. Results were indicated a 
significant negative correlation between BMI and the 
protein levels (rs = - 0.53, p=0.0005) in breast cancer 
patients.

Figure 2: Distribution of serum AAG levels in breast cancer among different body mass index groups. 

Generally, Obesity is associated with increased 
breast cancer risk(16). but no previous study was indicated 
any direct mechanism for the association between 
obesity in breast cancer women and serum AAG levels. 
Maachi et al. reported only relationship between the level 
of adipose tissue content in the acute phase proteins. 
Their results illustrated a significant correlation between 
AAG and the adipose tissue content namely in IL-6 and 
α-TNF, However, no significant correlations were found 
between AAG and circulating levels of IL-6, αTNF(17). 
That might reflect an indirect relationship between these 
cytokines which could be secreted by adipocytes and 
by inflammatory cells such as macrophages present in 
adipose tissue from obese subjects (18). also it might 
be related to increased fat amount not the body mass. 
This could explain the AAG levels observed in obese 
patients(19). which deleterious since it has been found to 

promote directly endothelial cell inflammation processes 
(20)..

On the other hand, The effect of duration of disease 
and chemotherapy with/without Hormonal therapy also 
examine. Figure 3 & 4 were illustrated the distribution 
of serum AAG levels based on the duration of disease 
and patients having chemo and/or hormonal therapy. 
Increasing the duration of breast cancer was shown a 
fluctuation in the protein level by comparing different 
duration groups as shown in Figure 3. There mean of 
the protein level in patients having chemotherapy and 
patients having chemotherapy plus hormonal therapy 
were 196.6, 210.3 ng/ml respectively as shown in figure 
4. Difference in the mean protein level according to the 
duration of disease and cancer therapy were not correlate 
significantly p value > 0.05.
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Figure 3: Distribution of serum AAG levels in breast cancer among different duration of breast cancer 
groups.

Figure 4: Distribution of serum AAG levels in breast cancer among patients having chemotherapy and/or 
Hormonal therapy groups.

AAG concentration can elevate 1–10 times during 
several pathological conditions depending on the 
severity of the disease state(21). It also acts as a sensitive 
index reflecting the level of inflammation and degree 
of injury to tissues as well as an evaluator of treatment 
outcome(22).. 

Although the pathophysiological mechanisms 
responsible for this markedly increased excretion are 
unknown, monitoring of AAG excretion may provide 
a window for clinically relevant real time observation 

of changes in various disease processes. Therefore, 
the level of AAG appears to be a biological marker in 
clinical practice. AAG work as an positive acute-phase 
reactant and disease marker, Any increasing in the AAG 
was probably due to increasing the demand of  synthesis 
in the liver ORM1 which might be due to their role 
as drug carier . Drug therapy is a factor likely to alter 
AAG levels. Plasma AAG was shown to increase after 
treatment(23;24).
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Generally, AAG has the ability to bind and carry 
numerous basic(25). and neutral drugs from endogenous 
and exogenous origin due to its physical-chemical 
properties (pI =2.8–3.8). The binding capacity of a drug 
mainly depends on the AAG protein conformation, ligand 
polarity, temperature, pH. It has been revealed that the 
binding of AAG to a membrane results in a secondary 
structural change from an original (prevalently β- sheet 
to α-helix structure), causing its tertiary structure to 
collapse(56). This structure seems to be an intermediate 
between the native state and the denatured state (27). 
It should be noted that some ligands such as estradiol 
can be bound to up to seven binding sites(28). and the 
binding of progesterone induces at least one secondary 
structure transformation, including a short α-helix to an 
antiparallel β-sheet (29)..
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Abstract

The study aimed at the Covid-19 infection causes an increase in both the effective protein level C and the 
level of the ferritin of blood in the early diagnosis of COVID-19 infection. In the present study that was 
carried out in Amariah city from 15th of July to 15th of October 2020, a total of 100 people (60 infected 
group with COVID-19 and 40 control group without Covid-19) who were admitted to AL-Amariah Hospital 
whose ages were between 15-75 years. Patients were investigated for the detection of COVID-19 by using 
Real-Time PCR. The current study showed that the infection with COVID-19 is affected by the age factor 
of the patient. The highest rate of a patient with COVID-19 was within the age group >50 years with a 
highly significant relation between COVID-19 and age. The study showed that the highest rate of CRP in the 
infected group compared with a control group with a highly significant difference. The highest rate of ferritin 
in an infected group than the control group. 

Keywords: COVID-19; CRP; Ferritin; Al- Amariah City 

Introduction 

Coronaviruses are non-segmented, enveloped, 
positive-sense RNA viruses under a microscope that 
seem like a crown around a cell. Coronaviruses are 
originated in birds, dogs, cats, whales, pigs, and humans. 
but more distributed in bats. (COVID-19) broke out in 
Wuhan, Hubei, China, and, as of early March 2020(1). 

In December 2019, an outbreak of new coronavirus 
(SARS-CoV- 2, also known as 2019-nCoV) infected 
pneumonia (COVID-19) happened in Wuhan, China, and 
soon extended to other cities and countries. According to 
the epidemiological analysis lead by the Chinese Center 
for Disease Control and Prevention (CCDC), 80.9% of 
the cases are mild/moderate pneumonia, and by February 
11, the crude overall humanity rate is 2.3% (2). 

In 2019, the new coronavirus was exposed to be a 
killer and was named SARAS COV-2, which caused 
death to many Chinese people, and then the world health 
organization proclaimed it was a pandemic (3,4). Virus 
SARS- COV caused an outbreak of acute respiratory 
syndrome in 2003(1).

COVID-19 is a new infectious disease, it does 
not have treatment currently. So necessary to research 
biomarkers to regulate the severity of the disease. 
COVID -19 has strong infectivity and a degree of a 
high incidence example C reactive protein (CRP). C 
reactive protein is one of the proteins that are complete 
in the liver and sent to the bloodstream in response to 
the incidence of inflammation and its level in the normal 
state is low and its height is a sign of inflammation, 
disease, or disorder because it is measured one of the 
interactive indicators in the body (5). 

The disease is transmitted via close contact with 
an infected person and from respiratory drops when 
an infected person talks, sneezes, or coughs .also the 
disease is transmitted through direct interaction with the 
contaminated surface a virus then touching eyes, nose, 
or mouth (6). 

The clinical appearances of most patients include 
fever, cough, shortness of breath and myalgia, etc., and 
radiographic evidence demonstrated pneumonia with 
several mottling and ground-glass opacity (7).

DOI Number: 10.37506/ijfmt.v15i3.15401
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Treatment and prevention options are partial, 
including the use of antibody therapy, that is, the use of 
convalescence plasma taken from infected people after 
retrieval from the disease, where encouraging clinical 
results arose after taking this plasma and improving the 
chance of survival (8). 

Material and Methods

The studied sample:- people infected with 
coronavirus (Covid-19) in Al-Amariah city.

Inclusion criteria:- people infected with 
COVID-19.

Exclusion criteria:- people infected with other 
respiratory system infections. 

Across sectional study was carried out in Amariah 
city from 15th of July to 15th of October 2020, a total 
of 100 people (60 infected group with COVID-19 and 
40 control group without COVID-19) who admitted to 
AL-Amariah Hospital whose ages were between 15-75 
years.

Sample collection:- Five ml of vein blood was 
placed in plane tubes left for 30 minutes at 37 °C then 
were centrifuged at 3000 round per minute (rpm) for 15 
minutes then the clot was removed and the remain re- 
centrifuged at 3000 rpm for 10 min and the obtained sera 

were then aspirated using an automatic micropipette and 
moved into two clean test tubes, for serological tests. 
The label was fixed on each test tube which was then 
stored in a deep freeze at -20°C for serological testing 
for determining the levels of CRP and ferritin. Level of 
CRP measured in patients’ blood by using Genrui PA 
54 (Protein Agglutination 54) China. Level of Ferritin 
measured in patients’ blood by using the VIDAS 
technology and diagnostic materials manufactured by 
company Marcy- France.

Statistical Analysis

The data are analyzed using SPSS statistical 
program version 18 software, the categorical changeable 
was given as percentage and frequencies. T-test was 
used for comparison between groups. The P. value> 0.05 
was considered statistically significant, and for the result 
which its P. value was less than 0.01 was considered 
highly significant, while for those whose P. value was 
greater than 0.05 considered non-significant statistically.

Results

The current study showed the relationship between 
the age group and the prevalence of infection with the 
COVID -19, as the virus can infect all age groups (table 
1,2), but the age group >50 years were the most affected 
age, which is 30% as shown in table 3.

Table 1: Frequency according to their age and gender .

Age group Frequency Percent

< 20 4 4.0

21-29 28 28.0

31-39 28 28.0

41-49 21 21.0

>50 19 19.0

Total 100 100.0

Gender

Male 50 50.0

Female 50 50.0

Total 100 100.0
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Table 2: Distribution of infected group with COVID-19 and control group according to their age.

Age group
Infected group Control group Total

N % N % N %

< 20 2 3.3 2 5.0 4 4.0

21-29 12 20.0 16 40.0 28 28.0

31-39 11 18.3 17 42.5 28 28.0

41-49 17 28.3 4 10.0 21 21.0

>50 18 30.0 1 2.5 19 19.0

Total 60 100.0 40 100.0 100 100.0

Chi-Square Test 0.001**

Table 2. shows that there was a highly significant difference between people infected with COVID-19 than 
people without COVID-19 (P. value <0.01). 

Table 3: Relation between CRP and ferritin level with people infected with COVID-19.

Study Groups Infected group Control group P-Value a

CRP

Mean 37.28 4.2

0.001**

SD ± 41.72 ± 1.26

Ferritin

Mean 227.97 38.83

0.001**

SD ± 161.89 ± 34.71

 Table 3. shows that statistically there was a highly 
significant difference between CRP and Ferritin levels 
for infected people with COVID-19 than the control 
group (P. value <0.01). 

The current study shows that the infection with the 
virus COVID-19 was a significant effect on the levels of 
serum ferritin. The difference was highly significant (P. 
value <0.01) as shown in Figure 1, Table 4. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      755

Figure 1: Relation between ferritin levels with people infected with COVID-19 and control group.

Table 4: Relation between ferritin levels with people infected with COVID-19 and control group. 

Study groups

Ferritin-N

Total

Normal Hypo Hyper

N % N % N % N %

Infected group 46 76.7 0 0.0 14 23.3 60 100.0

Control group 24 60.0 16 40.0 0 0.0 40 100.0

Total 70 70.0 16 16.0 14 14.0 100 100.0

Chi-Square Test 0.001**

The present study showed a high percentage of CRP level in males 51.7% than females 48.3% so high percentage 
of ferritin levels in males 64.3% than females 35.7% as shown in table 6. 

Table 5: Frequency of CRP and ferritin level according to their gender.

Gender

CRP Ferritin

Abnormal Normal Hyper 

N % N % N %

Male 31 51.7 9 64.3 31 51.7

Female 29 48.3 5 35.7 29 48.3

Total 60 100.0 14 100.0 60 100.0

Chi-Square Test 0.281
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The present study showed a high percentage of ferritin levels in males 64.3% than females 35.7% as shown in 
table 5.

The present study revealed that there was a positive correlation between CRP and ferritin in people infected with 
COVID-19 (Pearson correlation 0.614). There was a highly significant difference between them (P. value = 0.000) 
as shown in Figure 2. 
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Figure 2: Positive correlation between CRP and ferritin in people infected with COVID-19.

The present study revealed that there was a negative correlation between CRP and ferritin with people without 
COVID-19 (Pearson correlation 0.018). There was no significant difference between them, P. value > 0.05 as shown 
in Figure 3. 
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Figure 3: Negative correlation between CRP and ferritin with the control group.
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Discussion

There is rising evidence that in critically ill patients, 
there are characteristics of hyper inflammation, which 
consist of higher serum C-reactive protein (CRP), 
procalcitonin (PCT), D-dimer, and hyperferritinemia. 
These findings suggest a possibly crucial role of a 
cytokine storm in COVID-19 pathophysiology (9).

The current study showed that the virus can infect all 
age groups, but the age group >50 years were the most 
affected age. The present study showed a high percentage 
of CRP and ferritin levels in males than females. Several 
factors affect COVID-19, the most significant, sex, and 
the age of the patient. Male is connected to the danger 
of extreme COVID-19 (10). The reply antibody in plasma 
of convalescent from men as associated with women is 
amazing given women usually more immune responses 
than men (11). The present study showed men infection 
more than women this could be attributed to the nature 
of men’s work, in addition to secondary elements such 
as smoking and drinking alcohol that affect the immune 
system in addition to the hormonal difference. 

The current study showed that statistically there 
was a highly significant difference between CRP and 
Ferritin levels for infected people with COVID-19 
than the control group (p. value <0.01). The infection 
of Coronavirus affects the level of CRP and Ferritin. 
The increase causes secondary infection by bacteria 
and aggravates COVID-19 infection (12). This result 
was agreed with Khudair and Al-Hadraawy who found 
the age and gender factor play important role in the 
prevalence of COVID-19 infection causes an increase in 
both the effective protein C level and the level of ferritin 
in blood and play important role in early diagnosis of 
COVID-19 (13).

The present study revealed that there was a positive 
correlation between CRP and ferritin in people infected 
with COVID-19. CRP has great analytic exactness in 
early predicting extreme COVID-19. Generally, writing 
proof proposes that in the start phase of COVID-19, 
CRP levels could reflect infection severity (14). Iron is 
careful one of the minerals necessary for the health of the 
body and shows a fundamental role in the formation of 
hemoglobin in the blood responsible for moving oxygen 
to the cells, and it is recognized that its deficiency causes 
anemia. The other studies established that COVID-19 

affected both sexes causes a significant increase in the 
level of stored iron (15,16).

The recent evidence has shown that serum CRP 
level could also be used in nursing the progression and 
development of patients with COVID-19 (17). The result 
of the current study was agreed with Huang et al. whose 
are founded that an elevated serum CRP, PCT, D-dimer, 
and serum ferritin were associated with a composite 
poor outcome in patients with COVID-19 (18).

Conclusions

The study concluded the age and gender play a 
role in the development of COVID-19. The COVID- 
19 infections cause an increase in both levels of CRP 
and ferritin of blood and play important role in the early 
diagnosis of COVID-19 infection. 
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Abstract

Phototherapy is safe and effective in the management of neonatal hyperbilirubinemia; its efficacy has been 
demonstrated in several studies.

A prospective study done on 100 cases of newborns with jaundice admitted to the pediatric ward at Tikrit 
Teaching Hospital during  January to July 2009 were selected randomly, aim to evaluate the efficacy of 
phototherapy used in the treatment of significant indirect hyperbilirubinemia. The total serum bilirubin 
determinations were performed on newborns with jaundice. The current study demonstrated a statistically 
significant positive relation between the rate of TSB decrement and supplementary feeding, B.Wt. and 
type of light ,and a statistically non-significant negative relation between the rate of TSB decrement and 
gestational age, type of jaundice and receiving IVF. Conclusion: the efficacy of phototherapy in neonates 
with mixed feeding more than the bottle feeding and breast feeding, also the response to phototherapy 
in VLBW newborns was significantly slower than that of NBW and LBW. neonates under blue light 
phototherapy showed faster response than those under white light. 

Keywords: phototherapy; neonatal jaundice; serum bilirubin. 

Introduction

Phototherapy is a safe and effective method in the 
management of neonatal hyperbilirubinemia.(1) Neonatal 
phototherapy has its origins in the observations of a 
nurse on the effect of sunlight on jaundiced babies’ skin 
color.(2) Bilirubin absorbs light maximally in the blue 
range    (420-470 nm). Broad-spectrum white, blue, and 
special narrow spectrum (super) blue lights have been 
effective in reducing bilirubin levels.(3,4)

The use of phototherapy has decreased the need for 
exchange

Transfusion in term and preterm infants with 
hemolytic and nonhemolytic jaundice. When indications 
for exchange transfusion are present, phototherapy 
should not be used as a substitute; however, phototherapy 
may reduce the need for repeated exchange transfusions 
in infants with hemolysis(3). This effect has been 
particularly noticeable in infants with very low birth 

weight, for whom exchange transfusions, is one of 
the common procedures in the neonatal intensive care 

unit, are now rare.(5)The factors that affect the dose and 
efficacy of phototherapy, including type of light source, 
the infant’s distance from the light, and the surface area 
exposed.(3,4) as well as the rate of hemolysis and in vivo 
metabolism and excretion of bilirubin.(3)

 An increased incidence of early-onset jaundice 
has been reported in breast-fed infants, both full-term 
and preterm (6) more than those fed formula(7).Recently 
hyperbilirubinemia was not found to be correlated 
with breastfeeding, but rather with an increased weight 
loss, dehydration, and caloric deprivation which could 
enhance the enterohepatic circulation of bilirubin.

Aim of Current Study: evaluation of effect of 
different variables on the efficacy of phototherapy used 
in pediatric ward in the treatment of neonatal jaundice . 

Patients and Methods

    Approval & permission to perform the study was 
obtained from the Dean of College of Medicine- Tikrit 
University ,the administrator of Tikrit Teaching Hospital 

DOI Number: 10.37506/ijfmt.v15i3.15402
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and the family of the neonates. A prospective study done 
on a 100 cases of newborns with jaundice admitted to 
the pediatric ward at Tikrit Teaching Hospital during 
a period from  January to July 2009 were selected 
randomly. The neonates were divided into many groups 
according to the variables. In relation to the mode of 
feeding, the neonates were divide into 3 groups: (Group 
1; formula-fed neonates ; Group 2; breast-fed neonates 
; Group 3;mixed fed neonates (received formula and 
breast milk, n=12). 

  On other hand the sample divide into two main 
groups according to an IVF intake as ( Group 1,receiving 
IVF ; Group 2, not receiving IVF. 

Also the sample divided into 3groups according 
to B .Wt(3) ; Group1,normal B. Wt.(≥2500g) ; Group2, 
LBW(<2500g) and Group 3,VLBW (<1500g) (3) ).

Exclusion criteria : Newborns above 14 
days of age ; Newborns who underwent exchange 
transfusion;Newborns with mainly direct 
hyperbilirubinemia; Newborns who die during 
phototherapy,The available Phototherapy (Vickers 80)  
consist of 3-4 overhead  fluorescent lamps blue ,white 
or mixed . Capillary blood was sampled at the start of 
exposure and at 12-hour intervals; the lights were off 
and the infants were removed from the cot during the 

sampling. Phototherapy was used for each patient in 
regard to the body weight (3) .

Statistical analysis: Data were analyzed by using 
the Windows program for the Statistical Program for 
the Social Sciences (SPSS 7.5). Analysis of variance 
(ANOVA) was used to determine whether significant 
differences occurred among the groups and where they 
occurred. 

Results: A total of 100 cases were involved in the 
study who aged less than 2week, 67(67%) were full 
term ,33(33%) were preterm ,34 cases were hemolytic 
,66 cases were non hemolytic ,36 cases were coombs 
test positive, 64 cases were coombs test negative, 27 
cases undergone exchange transfusion and 2  cases 
die during admission so that these 31 cases excluded 
from the study. Phototherapy was started with bilirubin 
concentration more than 139.4 μmol/L (8.2 mg/dL). In 
table (1) shows that higher value of TSB at admission 
was for the normal weight group as the mean ±SD was 
(14.7±4) as compared with other groups, however rate 
of decrement in TSB through 12hr.s and 24hr.s in LBW 
was more than in normal birth weight and VLBW which 
reflect the efficacy of phototherapy in this group. the 
difference was significant between the three groups of 
readings(ANOVA, p<0.05).

Table 1: Efficiency of Phototherapy in Relation to Body Weight and Gestational Age . 

P value
TSB †† decrease at 

24hr.s
(mean ±SD)

TSB  decrease at 
12hr.s (mean ±SD)

TSB at admission 
(mean ±SD)

CasesBody weight

0.0023.6±12±114.7±437Normal

0.013.8±1.22.3±114±2.426LBW

0.0032±1.81±0.99.2±1.68VLBW

3.7±1.72±113.8±3.771Total

Gestational age

0.34 ± 1.72 ±114.8± 3.749Full term

0.53.3 ±1.81.8± 111.7± 2.822Preterm

3.7±1.72±113.8±3.771Total

†P=0.03 < 0.05 significant;††P=0.001 < 0.05 significant. 
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   Concerning the rate of decrement of TSB in 
relation to gestational age, it was more obvious in full 
term than preterm at both 12hr.s(2 ±1) and 24hr.s (4 ± 
1.7) as shown in table (1). TSB at admission was also 
higher in full term newborns than preterm’s,but the 
difference were not significant (ANOVA, P>0.05).

 According to type of jaundice, the rate of decrement 
was more in non hemolytic jaundice (2 ±1.2)( 3.7 ±1.6) 
than hemolytic jaundice (1.4±1)(2.3 ±1.8) both 12hr.s 
and 24hr.s respectively with respect to the TSB reading 
at admission which was higher in hemolytic than non 
hemolytic jaundice as shown in table (2). The differences 
were not significant (ANOVA, P>0.05)

Table(2):The Efficiency of Phototherapy in Relation to Type of Jaundice. 

P value
TSB ‡     decrease 

at24hr.s
(mean ±SD)

TSB�  decrease at 
12hr.s (mean ±SD)

TSB at admission 
(mean ±SD)

CasesType of Jaundice

0.6
2.3 ±1.81.4 ±1

16.7±416Hemolytic

0.3
3.7 ±1.6

2 ± 1.2
14.0± 3.2

55Non hemolytic

3.7±1.72±113.8±3.771
Total

 †P=0.9 > 0.05 non-significant;  ‡P=0.7 > 0.05 non significant 

Regarding the rate of decrement in relation to the type of feeding, those newborn with mixed feeding showed 
more decrement of TSB at 12hr.s (2.3±.896) and 24hr.s (4.75±1.4) than other groups as shown in table (3). The 
differences between the readings were significant (ANOVA, P<0.05) . 

Table (3): The Efficiency of Phototherapy in Relation to Type of Feeding; type of Light and IVF

P value

TSB ††
decrease at 

24hr.s
(mean ±SD)

TSB† decrease at 
12hr.s 

(mean ±SD)

TSB at admission 
(mean ±SD)

CasesFeeding

0.0014±1.32.2±114.6±433Breast feed

0.0063 ±1.71.5±1.0012.6±3.326Bottle feed

0.0074.7±1.42.3±0.814.2±3.1912Mixed

3.7±1.72±113.8±3.771Total

Light

0.0044 ± 1.42.2 ±0.816± 3.431Blue

0.023.3 ±2.01.8± 1.312± 2.624White

0.0073.1±1.71.5±112.3±3.416Mixed

3.7±1.72±113.8±3.771Total

IVF

0.0043.8 ±1.62 ±113.5 ±3.763YES

0.0033.4±1.51.3 ±0.516.2± 38NO

3.7±1.72±113.8±3.771TOTAL

†P=0.04 < 0.05 significant;††P=0.02 < 0.05 significant 
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So, table (3) revealed that the blue light had the 
biggest role in the TSB decrement both at 12hr.s (2.2 
±0.8) and 24hr.s(4 ± 1.4) than other types of lights. 
On other hand, TSB at admission was also higher for 
those who received the blue light. The differences 
were significant between the three readings (ANOVA, 
P<0.05). 

Discussion

    The current study  showed that the rate of TSB 
decrement was more in LBW newborn than in normal BW 
and VLBW which was disagree with study by Joan (45)

and Tan(46) in which phototherapy was equally effective 
in lowering bilirubin levels in all weight categories. This 
result are also disagree with K. L. TAN(23) who reported  
an increased effectiveness of phototherapy in extremely 
preterm infants with very low birth weight.         Despite 
the fact that the increased effectiveness of phototherapy 
in very low birth weight than in other birth weight 
categories due to their relatively greater surface area, 
but it was not in the current study as it included smaller 
numbers of patients with much smaller differences in size 
which may give a different  interpretation ,in addition 
the bad exposure of VLBW newborns due to unfit diaper 
and eye protection cover both of which cover most of the 
body lead to decrease the exposed surface to light , all 
these factors and may be other factors have a negative 
effect on the response to phototherapy.   

      The current  study  showed that the rate of 
TSB decrement was more In full term than preterm at 
both 12hr.s and 24hr.s which was disagree with study 
by Tan (47) and Romagnoli et al.,(48), in which response 
to exposure to phototherapy in the preterm infants was 
significantly better than that in the term infants .This 
result are also disagree with Joan (45)and Tan (46)in which 
phototherapy was equally effective in lowering bilirubin 
levels in all gestational age categories,the bad exposure 
of premature  neonates due to unfit diaper which cover 
most of the body lead to decrease surface area exposed 
to light , has a negative effect on the response to 
phototherapy.

   In the current  study the  rate of decrement was more 
in non hemolytic type of jaundice than hemolytic type of 
jaundice at both 12hr.s and 24hr but non significant so 
had different opinion with study of Thaithumyanon et 

al.(49) in which efficacy of conventional phototherapy in 

term infants with severe hemolytic jaundice was slower 
than in non hemolytic jaundice. The current study be in a 
disagreement with (28) in which Phototherapy cannot be 
considered a reliable substitute for exchange transfusion, 
particularly in the presence of severe hemolysis. The 
current study disagree with (8) who suggested that 
phototherapy exerts lesser effect on the more severe 
forms of hemolytic jaundice than mild forms. The 
interpretation of such result could  be due to continuous 
hemolytic process which explain the high TSB level of 
hemolytic jaundice at admission.

     In this study the  rate of  decrement of TSB 
was more in newborn with mixed feeding than other 
groups at both 12hr.s and 24hr.s, which agree with 
Tan (1) phototherapy was highly effective in reducing 
the bilirubin concentrations in mixed feeding, while it 
was disagree with current result in which efficacy of 
phototherapy or the rate of  decrease in TSB was  poorer 
in breast fed than formula fed which was converse to 
this study.  This study also come in line with Yoshitada 
Yamauchi et al. (50), More frequent feedings in the 
immediate neonatal period probably stimulate gut 
motility, thereby decreasing the reabsorption of bilirubin 
through the small bowel and reducing serum bilirubin 
levels in breast-fed neonates. The increased intake of 
milk also provides more calories. Caloric deprivation is 
known to impair bilirubin clearance by the liver (50). The 
formula fed group response poorer than breast fed group 
may be due to small number of sample in this group or 
may be due to inadequate or infrequent feeding of the 
daily requirement of milk. 

    In  the current  study  the blue light had the biggest 
role in the TSB decrement both at 12hr.s (2.2 ±0.8) and 
24hr.s(4 ± 1.4) than other types of lights, the same results 
were obtained by  S. Sarıcı etal., (51), American Academy 
of Pediatrics(24) Conventional phototherapy consisting 
of special blue fluorescent lamps with approximately 
two fold higher irradiance and an emission spectrum 
than daylight and green wave lengths in the standard 
treatment of term newborns with hyperbilirubinemia. 
The efficacy of phototherapy depends on the irradiance 
(energy output) of the light source. Irradiance is measured 
with a radiometer or spectroradiometer in units of watts 
per square centimeter or in microwatts per square 
centimeter per nanometer over a given wavelength band. 
When positioned 20 cm above the infant, conventional 
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or standard daylight phototherapy units should deliver a 
spectral  irradiance (measured at the level of the infant) 
of 8 to 10 μW per square centimeter per nanometer in the 
430-to-490-nm band, whereas special blue fluorescent 
lamps will deliver 30 to 40 μW per square centimeter 
per nanometer. 

The American Academy of Pediatrics defines 
intensive phototherapy as a spectral irradiance of at 
least 30 μW per square centimeter per nanometer over 
the same bandwidth delivered to as much of the infant’s 
body-surface area as possible this mean blue light more 
effective than the other type .

According to current study the decrement of TSB in 
relation  to intravenous  fluid  administration, the rate of 
decrement at 12hr.s and 24hr.s was more in those who 
receive an IV fluid (2±1)  (3.8 ±1.6) ,than those who did 
not receive it (1.3±0.5 ) (3.4 ±1.5), a study done by Boo 
et al.(52) revealed that the rates of decrease in TSB levels 
during  phototherapy, was irrespective of whether they 
received oral or intravenous  fluid supplementation. In 
the current study 27(27%) cases from 100cases undergo 
exchange transfusion 18cases hemolytic jaundice and 9 
cases non hemolytic but disagree with Audrey et al., (53), 

Conclusion

 Phototherapy was more effective in decrease serum 
bilirubin in LBW infants than the other infant , also 
Type of feeding affect the efficacy of phototherapy thus 
in mixed feeding the rate of TSB decrement was more 
than the other type of feeding so blue light phototherapy 
was more effective in decreasing serum bilirubin than 
the white light.
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Abstract
Background: Discharge from the ear is one of the commonest symptoms of infections of the ear. It can arise 
in both adults and children from a number of sources, (External canal, Middle Ear, and Mastoid cavity). 
And may have a variety of aetiologies, but the most common causes were acute, and chronic otitis media 
with perforation of the tympanic membrane. Aim of Study: To evaluate the most common types of bacteria 
that found in a discharging ear, and to appreciate the most appropriate antibacterial drugs acting on these 
bacteria. Patient and Methods The present prospective study includes 200 patients presented with ear 
discharge to the department of otolaryngology in Sulaimani Teaching Hospital from July 2008 to July 2009 
including age group ranging from 6m->40years from both sexes.Identification of bacteria was done by 
colonial appearance, gram stain and biochemical tests. Results :Of 200 patients with ear discharge the 
maximum age involved is >40 years, male to female ratio 1.01:1, most of the cases were chronic otitis media 
154 (77%), and the commonest type of discharge were mucopurulent (31%) in which the most common type 
of pathogen was staph.epidermidis(18%). followed by klebsiella sp. (15%), and Pseudomonas.aeroginosa 
(11%). Acute otitis media constitute about 27% of cases in which the most common type of discharge was 
serous, and the bacteria was staph.aureus as a most common pathogen (31%), most of gram +ve bacteria are 
strongly sensitive to amikacin and gentamycin, all types of the cultured microorganisms were sensitive to 
ciprofloxacin. Conclusion: chronic otitis media is the most common cause of ear discharge (mucopurulent) 
in which the most common type of microorganism is staph.epidrmidis. and (purulent) type of discharge is 
pseudomonas.aerogenosa. while in acute otitis media the most common type of discharge is (serous) in 
which staph aureus is the most common type. 

Keywords: Bacteriological findings; active otitis media; tympanic membrane. 

Introduction

  Ear discharge in both adults and children, can arise 
from a number of sources (external canal, middle ear, 
mastoid cavity) and may have a variety of etiologies(1). 

Diagnostic considerations and subsequent treatment 
plans are directed by the source of the ear discharge, 
the age of patient, the type of discharge (clear, mucoid, 
purulent, or bloody), the nature of the drainage (acute, 
chronic, or pulsatile), and the presence of other 
symptoms such as otalgia, neurological deficits, or 
associated systemic disease or symptoms(1) , Evaluation 
may requires meticulous suctioning of secretions under 
a microscope to identify the source of the drainage 
and to differentiate between a primary infection or 
purulent drainage occurring secondary to an underlying 

inflammatory process(1).

 Soft wax can be mistaken for a discharge, but, at the 
other extreme, daily offensive otorrhoea may be ignored 
by some patient with a serious middle ear disease (1). 
Common causes of discharge differ between adults 
and children. In children, ear discharge is caused most 
commonly by either acute otitis media with tympanic 
membrane rupture or chronic otitis media through a 
tympanic membrane perforation (1). In adults, discharge 
results most commonly from either  otitis externa or 
chronic otitis media with a perforation (1). Bacterial 
or fungal infections may complicate this chronic skin 
condition, but the acute infection is usually preceded by 
itching in the canal (1).  

DOI Number: 10.37506/ijfmt.v15i3.15403
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 The external ear canal and mastoid are primarily 
involved with coccidiomycosis, which may resemble 
eczema or an allergic dermatitis (2). The most 
common bacterial pathogens causing otitis externa are 
pseudomonas aeruginosa and staphylococcus aureus 
Less commonly, other aerobic, facultative, and anaerobic 
organisms have been cultured from infected ears (1).

    It is one of the most frequent diagnosis in children 
bellow the age of two years and is usually occur as a 
sequel of upper respiratory infections (3,4) 

  Patients and Methods

The present prospective study includes 200 
patients (200 ears) presented with discharging ear to 
the department of otolaryngology in sulaimani teaching 
and consultation department from july2008 to july2009 
including age groups ranged from (6months->40years) 
from both sexes. 

  The sample collected for this study was discharge 
from the ear. Fine swab sticks were used with the help 
of absorbent material like cotton- wool mounted on a 
wooden rigid stick and were sterilized in an autoclave.

These were then picked up in a sterile test tube, 
avoiding contact of the stick with the external meatus in 
order to prevent contamination by the normal flora.

Sterile swabs taken and submitted to the lab and 
cultivated on the (Blood agar at 37c for 18 hours; 
MacConkey agar at 37 c for 18 hours and Chocolate agar 
in a CO2 Jar at 37 c for 18 hours). A direct KOH 10% 
wet preparation is done for fungal infection (mycelia or 
spores). Results of fungal infection were excluded. After 
incubation, all culture media examined for bacterial 
growth.

Identification of organisms depends on the type of 
the colonial appearance, gram stain biochemical test and 
other tests (e.g., catalase test, coagulase test and oxidase 
test). depending on the microorganism isolated. After 
a precise identification an antibiotic sensitivity test is 
done on a Petri dish of muller-Hinton agar or nutrient 
agar, using Kirby-Bauer method in which a number of 
antibiotic discs are used (about 7 discs per plate, after 
incubation at 37c for 18 hours the plate is inspected 
for inhibition zone. For each patient a data information 
sheet (questioner) was filled including name, age, sex, 
occupation, history about the duration and color of 
discharge and odor. Type of bacteria detected according 
to their score; the drug sensitivity was included.

Results 

The age group involved ranged from (6m->40 y), 
the maximum age distribution was >40 years 62 (31%).
and the least age was (6m-2y) those age group were 
14(7%) (Fig.1). 

Figure (1): Distribution of otitis media according to age. 
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   So, in Figure 2 from 200 patients 102 (51%) were males, and 98(49%) were females. the male to female ratio 
was 1.04:1.

Figure (2): Distribution of otitis media according to gender.

  In Fig. (3) showed the most common type of discharge in chronic otitis media is mucopurulent 105 ears 
(68%), followed by purulent 48 ears (31%), then the serous type of discharge which was 1ear (1%). While in acute 
otitis media the most common type of discharge was serous 38 ears (83%), followed by purulent 6 ears (13%), then 
mucopurulent 2 ears (4%).  

Figure (3): Relation between type of otitis media and ear discharge . 

Of the 200 ears 30 samples (15%) present as a no growth, of those 18 ears (60%) the discharge was mucopurulent, 
7 ears (23%) the discharge was purulent, and in 5 ears (17%) the discharge was serous Fig. (4).    
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Figure (4): relationship between type of growth and type of discharge.

 Table (1) showed the most common type of bacteria in case of purulent ear discharge is pseudomonas 19 culture 
(35%), and the least types were strep.pneumonia , citrobacter and E.coli (0%). While in case of mucopurulent 
discharge staph.epidermidis was the most common type 19 culture results (18%), followed by klebsiella sp. 16 
culture (15%), and pseudomonas 12 culture (11%),   

And the least one was strep.pneumonia (0%). And in case of serous discharge the most common bacteria that 
found was staph. aureus 12 cultres (31%), followed by staph. epidermidis 7 cultures (18%), while citrobacter & 
E.coli were not isolated from serous discharge.

Table (1): Bacterial isolated According to types of Ear Discharge 

Bacterial isolation 
Types

Total
Purulent Mucopurulent Serous

Pseudomonas 19 12 2 33

Pseudomonas+ staph. aureus 2 2 0 4

Pseudomonas+ staph.epidermidis 0 1 1 2

Staph.aureus 8 11 12 31

Staph.aureus+ E.coli 0 2 0 2

Staph.epidermidis 5 19 7 31

Staph.epidermidis+ klebsiella sp. 0 1 0 1

Klebsiella sp. 2 16 4 22

Klebsiella sp.+ Ecoli 1 0 0 1

Strep.pneumonae 0 0 3 3

Enterobacter 7 14 4 25

Proteus 3 5 1 9

Citrobacter 0 3 0 3

E.coli 0 3 0 3

No growth 7 18 5 30

Total 54 107 39 200
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According to the sensitivity tests, table (2) showed 
the amikacin &gentamycin are nearly had a similar 
potent effect against most of the isolated bacteria, 
except in staph. sp. & strep.pneumonia infections. 

Ciprofloxacin was active against most of the isolated 
types of bacteria. Chloramphenicol mostly active staph.

aureus then against proteus. Ceftriaxone active against 
most of the isolated bacteria.   

Table (2): patten of sensitivity antibiotics 

Amikacin Ciprofloxacin gentamicin chloramphenicol Cephalixin Ceftriaxone
Total 
isolate

Staph.aureus 24 90 85 90 90 80 31

Klebsiella sp. 95 85 92 0 70 90 22

p.aerogenosa 92 90 92 45 30 85 33

Enterobacter sps 90 85 90 80 0 85 25

Esch.coli 95 90 95 70 70 85 3

Citrobacter 90 85 90 75 0 NT 3

Proteus sps 95 85 94 88 80 90 9

Staph.epidermidis 20 78 20 80 90 70 31

Streptococcus. 
Pneumonia

NT 75 NT 60 95 60

Discussion

  Microbial organism responsible for discharging 
ear and the antibiotic sensitivity pattern of commonly 
isolated organism. It is important in the management 
of ear infections to know the bacterial etiology so that 
antimicrobial treatment can be properly directed (5). 

 The study deal with the microbial analysis of 
ear discharge isolates and identification of different 
boundaries and antibiotic sensitivity pattern of the 
isolates.

It is widely accepted that bacteria play a major role 
in acute and chronic suppurative otitis media.

In the study described here, specimens were taken 
with particular attention to avoid contamination from the 
external ear and examined and cultured with minimal 
delay. 

 Our study revealed that the maximum presenting 
age for discharging ear  was >40 years (31%) as shown 
in figure (1), while study done by Anil ,1998 revealed 
that the maximum presenting age for ear discharge 
were the age group 1-10 years, this difference returns 
to the fact that most of the children were received by 
paediatrician who may prescribe a treatment for them 
before they reach an otolarygologists (6) 

 From the sum of 200 patients, 102 cases were male 
(51%), and 98 (49%) were female, which give a ratio of 
male: female about 1.01:1 as shown in Figure (2, and 
this is similar to findings reported from Ethiopia, which 
showed males were more affected than females (7), So 
Findings in a study done in Iraq indicated that male 
26(54.16%) more than female 22 (45.84%) (8), This could 
result from social factors (since male are more subjected 
to life stress, and delay in medical management). 
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Our Study it was found that most of the cases 107 
culture results (53%) were mucopurulent discharge, 
while serous type of discharge was found in 39 of cases 
of ear discharges, as shown in Figure (3), a fact which 
could be due to that most of our cases were of chronic 
otitis media. In this series the no growth cases were 30 
(15%), as shown in figure (4). In a study done by (9 ) 
Mark A, Del Beccaro et al.,1992. The negative cultures 
were (30%). This could be due to culturing technique, or 
could be due antibiotics that had been already taken by 
some patients. 

 Our study elicited that staph.epidermidis is the most 
common bacteria in mucopurulent type of discharge, as 
shown in Table (1) was 19 culture results (18%). While 
in purulent type it was pseudomonas.aerogenosa 19 
culture (35%), while in serous type of discharge, staph 
aureus is the most common pathogen 12 culture (11%). 

 Results of Kilpi etal.,2001 there was a predominance 
of Streptococcus pneumoniae is considered the most 
common bacterial pathogen, followed by Haemophilus 

influenzae and Moraxella catarrhalis .

In current study showed that most of gram-negative 
types of bacteria were highly sensitive to amikacin, 
while ciprofloxacin active against most types of 
cultured bacteria. As shown in table (2). This result is 
in agreement with a study done by Anil et al.,2001 (5 ) 
which stated that reveal that amikacin is active against 
most types of bacteria followed by ciprofloxacin.

Conclusion

Most common cause of ear discharge is otitis 
media (chronic and acute), which can be appropriately 
managed by suitable antibiotics directed according to 
culture and sensitivity results, most common type of 
discharge in COM was mucopurulent while in acute 
otitis media it was serous, so the most common type 
of bacteria in case of mucopurulent discharge is staph.

epidermidis, in purulent discharge is pseudomonas 

aeroginosa. And in serous type is staph.aures. Amikacin 
is the most potent antibiotic against gram +ve bacteria, 
while ciprofloxacin moderately potent against all of the 
cultured microorganisms.
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Abstract

A prospective study of 20 patients with clinical diagnosis of duodenal obstruction done at pediatric surgery 
center in AL Khanssa maternity and children Teaching Hospital in Mosul from December 2006-January 
2010, a detailed case-record of 20 consecutive newborn patients treated for duodenal obstruction. The aims 
of the study was to analyze our experience and to evaluate the clinical presentation, diagnosis, postoperative 
care, and outcome in infants with duodenal obstruction.The 20 patients were classified according to 
classification system modified from James A. O’Neill: duodenal web, atresia , annular pancreas and 
malrotation.The presumptive diagnosis and decision regarding the need for surgery was based on clinical 
findings and investigation of plain abdominal radiographs in all patients without the need of dye study. 
Abdominal ultrasound examination was done for all patient to evaluate the associated renal anomalies and 
echocardiogram was done for 15 patients because of suspicion of congenital heart disease.other laboratory 
investigation including complete blood count, serum electrolyte, blood urea and total serum bilirubin 
were done for all patients.the management strategy for all patients was outlined as follows: After initial 
evaluation, a nasogastric tube (NGT) was placed for gastric decompression. The operative procedures 
performed through supra umbilical transverse abdominal incision. The type of duodenal obstruction was 
assessed after mobilizing the ascending and transverse colon to the left and identifying any associated 
malrotation. Kocherization of duodenum then performed and a transpyloric tube was passed to determine if 
a windsock abnormality was present . In duodenal atresia intraoperatively injection of saline or air into the 
distal segment was done to rule out a second atresia. Using a single layer of interrupted suture with posterior 
knots tied inside and anterior knots tied outside by using 5-0 or 6-0 Vicryl (polyglactin) o Polydiaxonone 
suture(PDS) 5/0 to complete the anastamosis. The age of our patients were ranging from1day to 16 days 
and divided in to two groups from 1 up to 7 days. The Common clinical findings in our patients were bilious 
emesis, upper abdominal distension, failure to pass meconium . And accordingly the incidence of each 
symptoms and signs.The available investigations in our center at any time was the plain abdominal x ray, 
the finding in plain x-ray of abdomen was double bubble sign in 18(90%)of the patients and single gastric 
gas shadow in 2(10%) of patient. Abdominal ultrasound examination was done for all patients locking 
for any associated anomalies especially of the urinary tract. The finding was ectopic kidney in 1(5%) and 
hydronephrosis in 1(5%) of our patient.  Echocardiography has been performed in 15 patients , abnormal in 
2 male babies one of them had VSD and another one had ASD. Careful examination and follow up locking 
for associated anomalies were done and their types and percentile shows male patient have more associated 
anomalies than female.

Keywords: Management; Congenital; Duodenal obstruction;  Diamond-shaped duodenoduodenostomy

Introduction

Congenital Duodenal atresia and stenosis are the 
most common causes of intrinsic duodenal obstruction 
in the newborn, the first description of duodenal atresia 

is credited to Calder, who described two cases of 
duodenal atresia in newborns in 1733.(1) The etiology 
of duodenal atresia and stenosis is probably related 
to a failure of recanalization of the duodenal lumen 
from its solid cord stage . (2) The duodenum is derived 
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from the distal portion of the foregut and develops at 
the same time as the extrahepatic ductal system and 
pancreas. Vacuolization of the solid cord stage begins 
at 8 to 10 weeks’ gestation, resulting in a lumen.(3) 

Depending on the degree of obstruction, the proximal 
duodenum and stomach dilate to several times their 
normal size. The pylorus is distended and hypertrophic. 
The bowel distal to the obstruction is collapsed,and 
in cases of complete atresia, thin walled. Because the 
obstruction is high, it is decompressed proximally in 
utero,and perforation proximally is rare .(10) Associated 
polyhydramnios is recorded in up to one half (50%)
of cases, with premature delivery in one third (33%), 
growth retardation also common, which may imply that 
the fetus has been deprived of nutritional contribution 
of swallowed amniotic fluid.(15) The diagnosis of 
neonatal duodenal obstruction may be suspected before 
birth, the presence of a high intestinal obstruction in 
the fetus always should be considered in any pregnant 
woman with polyhydramnios, prenatal ultrasonography 
should be performed in all pregnancies associated with 
amniotic fluid abnormalities, including polyhydramnios, 
of infants born with duodenal obstruction, 30% to 
59% have a history of maternal polyhydramnios.(20) 
Although duodenal obsrruction is a relative emergency, 
the patient should not be rushed to the operating room 
until hemodynamic status and fluid and electrolyte 
status are normalized.(31) It is usually possible to operate 
on infants with duodenal atresia semielectively while 
orogastric drainage and intravenous fluids are given. 
Because of the high incidence of associated anomalies, 
a prompt system review should be done to rule out other 
congenital defects, particularly cardiac.(14). The aims of 
the study was to analyze our experience and to evaluate 
the clinical presentation, diagnosis, postoperative care, 
and outcome in infants with duodenal obstruction.

Patients and Methods

A prospective study of 20 patients with clinical 
diagnosis of duodenal obstruction done at pediatric 
surgery center in AL Khanssa maternity and children 
Teaching Hospital in Mosul from December 2006 to 
January 2010, a detailed case-record of 20 consecutive 
newborn patients treated for duodenal obstruction.The 
gestational age is divided in to two groups, fullterm and 
preterm babies. The weight at presentation was between 
1600 gm to 3500 gm, while the age at presentation 

ranged from 1 to 16 days. The 20 patients were classified 
according to classification system modified from James 
A. O’Neill: duodenal web, atresia , annular pancreas 
and malrotation . The presumptive diagnosis and 
decision regarding the need for surgery was based on 
clinical findings and investigation of plain abdominal 
radiographs in all patients without the need of dye study. 
Abdominal ultrasound examination was done for all 
patient to evaluate the associated renal anomalies and 
echocardiogram was done for 15 patients because of 
suspicion of congenital heart disease .  Other laboratory 
investigation including complete blood count, serum 
electrolyte, blood urea and total serum bilirubin were 
done for all patients . 

The management strategy for all patients was 
outlined as follows: After initial evaluation, a nasogastric 
tube (NGT) was placed for gastric decompression. 
Depending on degree of dehydration, a bolus of 20 
ml/kg body weight of Ringer lactate solution was 
administered to correct the fluid and electrolyte losses 
and then maintenance fluid was continued . As a routine, 
preoperative antibiotics were administered. The time-
interval between the presentation and the surgery, varied 
from several hours to 2 days. In several patients, this delay 
was necessitated by the need for prolonged preoperative 
resuscitation. Diamond-shaped duodenoduodenostomy 
was the standerd technique in all types of obstruction. 
The operative procedures performed through supra 
umbilical transverse abdominal incision. The type of 
duodenal obstruction was assessed after mobilizing 
the ascending and transverse colon to the left and 
identifying any associated malrotation. Kocherization 
of duodenum then performed and a transpyloric tube 
was passed to determine if a windsock abnormality was 
present . In duodenal atresia intraoperatively injection 
of saline or air into the distal segment was done to rule 
out a second atresia. Using a single layer of interrupted 
suture with posterior knots tied inside and anterior knots 
tied outside by using 5-0 or 6-0 Vicryl (polyglactin) 
o Polydiaxonone suture(PDS) 5/0 to complete the 
anastamosis. Transanastomotic tube was kept at the end 
of the procedure for drainage and early postoperative 
feeding. The stomach was decompressed by another 
NGT. Intravenous fluids and antibiotics were continued. 
We start dextrolyte through Transanastomotic tube at 
the 3rd postoperative day, tow days later, milk started 
through transanastomotic tube, when gastric aspirate was 
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nonbilious and gradually increased till total oral nutrition 
could be instituted. Four patient died postoperatively 
and follow-up were done for the remaining 16 patients 
for few months to exclude any possible complication .

Results

Age & Sex distribution: The age of our patients 
were ranging from1day to 16 days and divided in to two 
groups from 1 up to 7 days and other group old than that 
as shown in table (1).

Table (1) . Age and sex distribution

Age range

Sex

No. Of patient %Male Female

NO. % NO. %

1-7 days 7 35 9 45 16 80

8th-16 days 2 10 2 10 4 20

Total 9 45 11 55 20 100

According to gestational age 17 (85%) of our patients were full term and 3 (15%) were pre term as shown below:

The weight of our patients ranging from 1600 gm to 3500 gm as shown in table (2).

Table (2): Weight range 

Weight in (gm) No. Of the patient Percentage 

From 1600- 3000 9 45%

3000 up to 3500 11 55%

    The Common clinical findings in our patients were bilious emesis, upper abdominal distension, failure to pass 
meconium . And accordingly the incidence of each symptoms and signs was shown in the table (3).

Table (3). Common clinical findings  

Bilious  emesis Upper abdominal distension Failure to pass meconium

No. Of patient 18 6 6

Percentage 90% 30% 30%

The available investigations in our center at any time was the plain abdominal x ray, the finding in plain x-ray 
of abdomen was double bubble sign in 18(90%)of the patients and single gastric gas shadow in 2(10%) of patient as 
shown in table (4).
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Table (4) finding in plain x-ray of abdomen 

Plain x-ray of abdomen No. Of the patient Percentage 

Double bubble sign 18 90%

Single gastric gas shadow 2 10%

  Abdominal ultrasound examination was done for all patients locking for any associated anomalies especially of 
the urinary tract. And the finding was ectopic kidney in 1(5%) and hydronephrosis in 1(5%) of our patient as shown 
in table(5).

Table (5). Ultrasound finding 

US finding
No. Of patient

Percentage
Male Female

Normal 7 (35%) 11 (55%) 90 %

Ectopic kidney 1 (5%) 0 (0%) 5 %

Hydronephrosis 1 (5%) 0 (0%) 5 %

Total 20 100 %

Echocardiography has been performed in 15 patients and was abnormal in 2 male babies one of them had VSD 
and another one had ASD as shown in table (6).so Careful examination and follow up locking for the Associated 
anomalies were done and their types and percentile shows male patient have more associated anomalies than female 
patients ( table-6).

Table (6). Finding of Echocardiography and associated anomaly and their percentile

Echo study finding
No. of patient (%)

Total
Male Female 

VSD

ASD

1(5%) 0 (0%)
2 (10%)

1(5%) 0 (0%)

Normal 7(35%) 11(55%) 18 (90%)

Total 9(45%) 11(55%) 20 (100%)

Associated   anomaly

Cardiac (VSD,ASD ) 2(10%) 0(0%) 2 (10%)

Renal 2(10%) 0(0%) 2 (10%)

Trisomy 21 3(15%) 2(10%) 5 (25%)

Anorectal 0(0%) 1(5%) 1 (5%)

Esophageal atresia 0(0%) 1(5%) 1 (5%)

No associated anomaly 2(10%) 7(35%) 9 (45%)

Total 9(45%) 11(55%) 20 (100%)
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Discussion

    The most common causes of duodenal obstruction 
in the newborn are duodenal atresia and stenosis.(12) 
Whereas atresia produces symptom shortly following 
birth, duodenal stenosis may take several weeks before 
its presence becomes obvious. Annular pancreas and 
malrotation are another common causes of duodenal 
obstruction .(1)  In our study the age at presentation 
ranging from 1 day to 16 days. Sixteen patients (80%) 
presented in the 1st week of age and 4 patients (20%) 
after 1st week .In other study done by Sung-Eun Jung(22) 
in which 27 patients (81.8%) presented below one month 
the majority of them below one week(n=18)(54%) , and 
6 patients (18.2%) above one month which reflect good 
primary health system referring these condition at early 
time of presentation .

The incidence of duodenal obstruction had been 
reported from as high as 1 in 5000 to 1 in 10,000 live 
births(35). In our locality there are no documented 
statistics for the incidence and no study was found 
to compare with .  In our study 9(45%) patients were 
male & 11 (55%) were female, male to female ratio 
is 1:1.2 and this study is the same as other study done 
by Laura K. And Grosfeld (26), in which 79 females 
(57%) and 59 was males (43%) ,male to female ratio 
is 1:1.33, shows that the incidence is higher in female. 
Seventeen (85%) of our patients were full term & 3 
patients (15%) were preterm ,the ratio of fullterm to 
preterm is 5.67:1. This study differs from study done 
by Laura K. And Grosfeld (26) in which the ratio was 
1.17:1 due to the large number of patients about 138 
and longer follow up during 25 years. The common 
clinical findings which help us to reach the diagnosis 
of duodenal obstruction in our study included bilious 
emesis in 18 (90%) patients, upper abdominal distension 
in 6(30%) patients, and failure to pass meconium in 6 
(30%) patients, and our result is the same as other study 
done by Sung-Eun Jung(22).In which bilious emesis in 
(91%),upper abdominal distension in (27.3%) . There 
was high incidence of preoperative hypovolemia, 
dehydration, electrolyte imbalance, sepsis, pneumonia 
and unconjugated hyperbilirubinemia, undoubtedly 
has an adverse effect on the prognosis for patient with 
duodenal obstruction which seen in 9(45%) patients who 
were presented with jaundice . Duodenal obstruction is 
associated with many congenital anomalies. Cardiac & 

renal anomaly were found in male babies in 4 patients 
(20%) & Down syndrome in 5(25%) of our patients. 
This study resemble other study done by Laura K. And 
Grosfeld (26).In which Down syndrome occurred in 33 
patients (24%),cardiac anomalies in 53 patients(38%) 
and renal anomalies in19 patients(14%). In our study, 
clinical evaluation and plain abdominal radiographs 
were found to be sufficient to make a diagnosis of 
duodenal obstruction and to take a decision regarding 
the need for surgery. Careful inspection of the bowel 
during surgery and injection of normal saline in the distal 
segment right down to the rectum, obviates the necessity 
of performing routine preoperative contrast studies. 
Plain abdominal radiographs aided in the diagnosis 
of obstruction which demonstrated the characteristic 
“double-bubble” sign in 18(90%) of patients .this result 
is similar to study done by Laura K. And Grosfeld (26) 
in which the “double-bubble” sign was found in 108 
patients (78.2%) . At the time of surgery our findings 
were as follows, 9 (45%) as type I (web), 5 (25%%) 
were type II (atretic fibrous cord), 4 (20%) annular 
pancreas, and 2 (10%) were malrotation. These finding 
differs from the study done by Mustafawi AR, Hassan 
ME(7) in which  type I 15(19.5%) , type II 32(41.5%) and 
annular pancreas 30(39%) this might be due the longer 
period of collection of data about 10 years and number 
of their patients (77 patients) which is higher than ours, 
or those patients are from different nationalities which 
lives their. And our result is nearly similar to other study 
done by Laura K. And Grosfeld (26) in which type I (web) 
59(64%), type II (atretic fibrous cord) in 16 (17%) and 
type III 17 (18%) . Our operative management included 
– diamond - shaped duodenoduodenostomy and ladd’s 
procedure for malrotation . Duration of hospitalization 
was 10 +/- 2 days and no major complication was 
reported like anastomotic leak, injury to the ampulla of 
vator and missed 2nd atresia.This method of anastomosis 
had been compaired by other methods of anastomosis 
in a study done by TR Weber,JE Lewis(40). In which 
many technique were used including side-to-side 
duodenoduodenostomy (SDD,10infants),side-to-side 
duodeno-jejunostomy (SDJ,9infants) ,or diamond-
shaped duodenoduodenostomy (DDD, 22 infants) in a 
nonrandomized series. One-layer anastomosis was used 
in each case, The time until feeding onset was shortest 
with DDD (4.1 +/- 0.4 days), compared with 8.0 +/- 
1.1 days for SDD and 9.6 +/- 1.9 days for SDJ. Total 
hospitalization was significantly less in DDD (16.2 +/- 
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2.1 days) v 24.2 +/- 3.1 days for SDD and 28.3 +/- 4.3 
days for SDJ. One complication necessitating reoperation 
occurred in each group (SDD, adhesions; SDJ, stenotic 
anastomosis; and DDD, missed second atresia). These 
data suggest that DDD is superior to SDD and SDJ for 
repair of duodenal atresia, resulting in earlier feeding 
and short hospitalization , so the diamond- shaped 
anastomosis provides the following advantages(33): 
(1)early recovery of anastomotic function, and(2) 
avoidance of early perioperative complication such as 
injury to ampulla of vator and later complications, such 
as formation of a blind loop or anastomotic stenosis 
,duodenogastric reflux .

Conclusion

Atresia and stenosis are important cause of neonatal 
duodenal obstruction. The early diagnosis, preoperative 
preparation, time of surgical intervention and 
postoperative care, affect the outcome and morbidity, 
so the operative management for all types of duodenal 
obstruction is diamond-shaped duodenoduodenostomy, 
and ladd’s procedure if associated malrotation is noted 
at laparotomy, as well as the treatment in these patients 
is frequently complicated by concurrent prematurity and 
serious associated anomalies .
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Abstract 

Background: Acute flaccid paralysis (AFP) is a clinical syndrome characterized by rapid onset weakness, 
that many times includes respiratory and bulbar weakness. AFP is a broad clinical entity with many diagnostic 
possibilities. An accurate and early diagnosis of the cause has important bearing on the management and 
prognosis. Aims of the Study: Find out the frequency, causes, clinical presentation, and the outcome of AFP 
in children ≤ 15 years of age. Patients and Methods: A prospective study was performed at the Children 
Welfare Teaching Hospital from January to December - 2015. The studied patients were ≤15 years of age, 
and were collected from hospitalized children only from the pediatric neurology ward, emergency unit, and 
intensive care unit.The data was collected through a questionnaire asked directly to the parents. According 
to the AFP definition, together with the data collected from the questionnaire with the physical examination 
findings and the specific investigations, the patients were decided who will meet the case definition or not. 
Results: The number of AFP cases admitted during the year of the study from January to December 2015 in 
our pediatric neurology ward was 61 cases out of total 13610 cases, leading to an incidence of 0.45% for AFP 
cases. Guillain-Barré Syndrome was the most common cause of AFP which was reported in 32 cases (52%), 
followed by meningitis/encephalitis (24.6%). The highest incidence was reported in those patients aged ≤ 
5 years (73.8%). The incidence was more in males (57.4%) than females ,The incidence had been peaked 
during the Autumn and Winter months. Higher incidence was reported in patients from rural areas (60.7%) 
than in patients from urban areas (39.3%). A history of upper respiratory tract infection or gastroenteritis 
(62.3 and 26.2) % respectively was reported to proceed the majority of cases of AFP. Sites of paralysis 
were different in patients with involvement of both lower and upper limbs in most of patients (80.3%). The 
majority of cases had an ascending pattern of weakness (63.9%). The paralysis was symmetrical in most 
of cases (80.3%).Vaccination against poliomyelitis found in (85.2%).Conclusions: There are variety of 
causes of AFP that could be fatal or leaving a residual body disability, with an overall increased incidence in 
children ≤ 5 years old, males, living in rural areas, and in Autumn and Winter months ; GBS and meningitis/
encephalitis are the most common causes of AFP in children ≤ 15 years of age.so the mode of presentation 
and the outcome of patients with AFP is decided according to the underlying cause of AFP. 

Keywords: surveillance; Acute flaccid paralysis (AFP); children; welfare teaching hospital. 

Introduction 

Acute flaccid paralysis (AFP) is a clinical syndrome 
characterized by rapid onset weakness, that many 
times includes respiratory and bulbar weakness. AFP 
is a broad clinical entity with an array of diagnostic 
possibilities. An accurate and early diagnosis of the 
cause has important bearing on the management and 
prognosis. The immediate priorities in a child who 
presents with acute progressive weakness are; to detect 

and manage respiratory muscle weakness, to detect and 
manage bulbar weakness, evaluate for cardiovascular 
instability, detect and manage electrolytes imbalance 
or septicemia, and to detect and manage a spinal 
compression (traumatic, intraspinal collections). [1]

Causes of Acute flaccid paralysis is broad and may 
vary by age and geographic region. The etiologies of 
AFP are often associated with specific pathophysiologic 
mechanisms or anatomic-morphologic changes, which 
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may help in establishing the correct clinical diagnosis. [2] 

In broad terms, the site (or level) of dysfunction can 
be considered in the following terms: Supraspinal lesions 
; Spinal cord lesions; Peripheral neuropathies ; Disorders 
of neuromuscular transmission and Muscle disorders[2] , 
Once the most likely site of the lesion is determined by 
the history and physical exam findings, it is necessary 
to consider the possible pathologic processes. Each 
process will suggest specific diagnoses for the site/level 
concerned; by ordering the most appropriate tests and 
investigations, the search for a specific diagnosis can be 
narrowed. Broadly, the main categories to consider are 
Vascular causes ; Infection ; Autoimmune/inflammatory 
; Metabolic ;Trauma/Compression and Other[2]

Patients and Methods 

A prospective study was performed at the Children 
Welfare Teaching Hospital from the 1st of January 
to the 31st of December of the year 2015.The studied 
patients were ≤15 years of age, and were collected from 
hospitalized children only from the pediatric neurology 
ward, emergency unit, and intensive care unit (out 
patients were excluded from the study because they can 
not be followed up closely). 

AFP case according to WHO is defined as (an 
acute, flaccid paralysis in a child aged ≤15 years; or 
any paralytic illness in a person of any age in whom 
the physician suspect polio). According to the WHO 
recommendations, two stool specimens are collected 
from each suspected case with an interval of 24-48 
hours between collections, given that no more than two 

months have elapsed since the onset of paralysis. Every 
case of AFP was notified to a special AFP surveillance 
team who order the collection of stool samples. 

The inclusion and the exclusion criteria for an AFP 
case was decided by the AFP definition together with 
the following collected data through a questionnaire 
asked directly to the parents, All the patients were 
followed up clinically (1-2 weeks of admission and 
with scheduled follow up in a 2 weeks period for at 
least another 60 days) until they discharged home with 
improving weakness or with some residual disability 
with one patient unfortunately died. The collected data 
was analyzed and adjusted using the SPSS version 18 
statistical program.

Results

The number of AFP cases admitted during the period 
of study from the 1st of January to the 31st of December 
2015 in the Pediatric Neurology ward in the Children 
Welfare Teaching Hospital was 61 cases out of 13610 
total admitted cases (for all causes in all wards) which 
gave an incidence of 0.45% for the AFP cases from total 
admitted cases.

Many underlying causes or disease processes can 
present with AFP. In our study GBS was the most 
common cause which was reported in 32 cases (52%), 
followed by meningitis/encephalitis (15 cases / 24.6%). 
Non-specific cause (no definite diagnosis) was decided 
in 2 cases (3.3%) after the finding of normal all available 
investigations. Details are shown in table [1]. 

Table (1): Reported causes of AFP. 

Cause No. Percentage %

GBS 32 52.5

Meningitis/Encephalitis 15 24.6

ADEM 4 6.6

Vascular Stroke 3 4.9

Transverse Myelitis 2 3.3

Non-Specific cause 2 3.3

Myasthenia gravis (in crises) 1 1.6

Organophosphorus poisoning 1 1.6

Scorpion bite 1 1.6

Total 61 100
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AFP cases were reported in all age groups classified 
in this study in patients ≤ 15 years old, with 5 cases 
(8.2%) were ≤ 1 year of age with the lowest reported age 
was 4 months and the largest age was 14.5 years. The 

highest incidence found in those 1-3 years old (21 cases / 
45.9%). The vast majority of cases was in those patients 
aged ≤ 5 years (45 cases / 73.8%). The median age of 
patients was 3.6 years. Theses are all shown in table [2]. 

Table (2): Distribution of the sample according to the age groups. 

Age group No. Percentage % Cumulative %

1 day - 6 months 2 3.3 3.3 in ≤ 6 months

> 6 m – 1 years 5 8.2 11.5 in ≤ 1 yr

> 1 Years – 3 Years 21 34.4 45.9 in ≤ 3 Years

> 3 Years – 5 Years 17 27.9 73.8 in ≤ 5 Years

> 5 Years – 15 Years 16 26.2 100 in ≤ 15 Years

Total 61 100

The incidence of AFP was more in males (35 cases / 57.4%) than females (26 cases / 42.6%) with a male : female 
ratio of (1.3:1). 

The incidence had been peaked during the Autumn 
and Winter months in this country namely September, 
October, and January (7 cases / 11.5% in each of these 
months), and November, December, and February (6 
cases / 9.8% in each of these months). However, there 
was a reported increment of cases in July also (5 cases 
/ 8.2%). 

Higher incidence was reported in patients from rural 
areas (37 cases / 60.7%) than in patients from urban 
areas (24 cases / 39.3%). 

A history of URTI or gastroenteritis was reported 

to proceed the onset of AFP by variable period of time 
ranging from 1-2 weeks in the vast majority of cases 
(38 cases / 62.3%, and 16  cases / 26.2% respectively), 
with only4 cases (6.6%) had a non-specific proceeding 
history. 

Sites of paralysis were different in patients with 
involvement of both lower and upper limbs in more 
than 75% of cases ( 49 cases / 80.3%). Lower limbs 
only paralysis was seen in 4 cases (6.6%), and a more 
generalized body involvement in 8 cases (13.1%). Table 
[3].

Table (3): Sites of paralysis of the AFP cases.

Site No. Percentage %

Both lower and upper limbs 49 80.3

Lower limbs only 4 6.6

Generalized body weakness 8 13.1

Total 61 100
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The majority of cases had an ascending pattern of 
weakness (39 cases / 63.9%), and all body involvement 
at the same time (21 cases / 34.4%), with only one case 

(1.6%) had a non-specifi c pattern of weakness which 
was a case of myasthenia gravis. All this is shown in 
table [4].

Table (4): Reported Pattern of weakness of the AFP cases. 

Pattern of weakness No. Percentage %

Ascending 39 63.9

All body at same time 21 34.4

Non-specifi c 1 1.6

Total 61 100

The AFP was symmetrical in most of cases (49 cases / 80.3%), and asymmetrical pattern of weakness in the rest 
of cases (12 cases / 19.7%). 

Stool samples for polio virus culture were collected from all patients reported with AFP in our study which were 
all negative for wild polio virus. However a signifi cant number of patients had provided only one sample (26 cases / 
42.6%) due to constipation, or the patient had left the hospital on the relative’s responsibility. 

Vaccination against poliomyelitis with ≥ 3 doses of oral polio vaccine (the least acceptable role by WHO program 
for eradication of poliomyelitis), was reported in 52 cases (85.2%), with the remaining 9 cases (14.8%) were non 
fully vaccinated or non-vaccinated at all. Figure [1].

Figure [1] Distribution of the sample according to the vaccination status.
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Discussion

The number of AFP cases admitted during the year 
of the study in our pediatric neurology ward was 61 
cases out of total 13610 cases, leading to an incidence 
of 0.45% for AFP cases. Laura etal., study in Lombardy, 
Northern Italy, 1997 to 2011found an incidence of 0.7% 
with a mean incidence of 0.3-1.1%. [3] so in Bangladesh 
2002 reported 34 cases of AFP out of total 4826 admitted 
cases over 2 years which gave an incidence of 0.7% for 
the AFP cases.[4] 

In this study two main causes had accounted for more 
than 75% of the cases of AFP, which were GBS as the 
most come (32 cases / 52.5%), followed by meningitis/
encephalitis (15 cases / 24.6%). Non-specific cause (no 
definite diagnosis) was found in 2 cases (3.3%). GBS 
and meningitis/encephalitis were also found to be the 2 
main causes of AFP (40%, 13% respectively) by Laura 
etal., [3] and also Rasul etal.,study (in Bangladesh 2002) 
(47%, 26% respectively) [4], while a study in Kurdistan 
Province, Iran 2000-2010) put GBS as the 1st cause 
(56.8%) followed by transverse myelitis (5.1%). [5]

So Laura etal., study found no definite diagnosis in 
17.3% [3] , in Iraq 1997-2011) reported unknown cause in 
11.4% of cases. [6] Regardless of the cause of AFP, more 
than 73% of cases were aged ≤ 5 years with a median 
age of 3.6 years.The results were 50% in Egypt 2011 [7], 
40% in Iran 2002-2009) [8], and 85.5% in Nigeria 2004-
2009 [9]

So in Baghdad 2002-2004 found that 59.6% of GBS 
children were ≤ 4 years of age. [10]

Male cases were reported to be more in this study 
(57.4%) with a male: female ratio of 1.3: 1. So Jafar etal., 
study in Kurdistan Province, Iran 2000-2010, also found 
a higher incidence in males (55%) [32], as also found in 
Bangladesh 2002 with an incidence of 55.8%. [4]A study 
by Jagar et al., study (in Iraq 1997-2011) found nearly 
the same male: female ratio of 1.35: 1. [6]So, in Baghdad 
2000-2002 found a close male: female ratio of 1.4: 1 in 
GBS patients. [11] 

January, September, and October months had taken 
the peaks of incidence of AFP (11.5% for each). This 
could be attributed to higher incidence of URTI and GE 
in those months in our country.in Lombardy, Northern 
Italy, 1997 to 2011claimed the peak was in November, 

January, and March. [3], whilst in Kurdistan Province, 
Iran 2000-2010) found the peaks in March, June, and 
October [5],As was as in Iraq 1997-2011 reported a 
non-significant seasonal variation [6] ,More cases were 
reported from rural area (60.7%) in this study and this 
could be explained by the higher rates of exposure to 
infectious agents causing the AFP in rural areas due to 
the more unsanitary conditions of living.

  In Egypt 2011 the incidence was 54% from rural 
areas. [7], while in Kurdistan Province, Iran 2000-2010) 
put the incidence as 60% but from urban areas [5], while 
study in Iraq 1997- 2011the incidence was higher from 
outside the capital city of province of more rural social 
characteristics. [6]A proceeding history of URTI was an 
important antecedent for the AFP cases (62.3%) followed 
by GE, and certainly this can explain the largest No. of 
AFP cases caused by GBS and meningitis/encephalitis, 
due to the direct link between the proceeding history and 
those two mains causes.in Egypt 2011 the URTI as the 
commonest proceeding history (24%) followed by GE 
(8%) [31], while in Republic of Korea 2002-2011 found 
the most common proceeding history was GE especially 
in Summer months. [12], so in Baghdad 2002-2004) had 
found the closest results to our study as (63.5%) for 
URTI followed by (19.3%) for the gastroenteritis as 
the antecedents for GBS.[10] The most common sites of 
paralysis were both the lower and upper limbs (49 cases 
/ 80.3%) according to the underlying causes of AFP.
in Egypt 2011reported a 4 limbs involvement in 92% 
of cases [31], while in Bangladesh 2002 found that only 
lower limbs weakness was the dominant in their study. 
[4] so in Baghdad 2000-2002) reported weakness in both 
upper and lower limbs in 60%, and lower limbs only 
involvement in 40% of GBS cases. [11]

Ascending pattern of weakness was the dominant 
presentation in the majority of cases (63.9%). But in 
Egypt, 2011 found an ascending pattern of weakness in 
96% of cases. [7] in Bangladesh 2002) said the majority 
of cases had ascending pattern of weakness reaching 
58.8%. [34], Saeed et al., study in Pakistan 2003 mentioned 
that more than 75% of the cases were presented with 
ascending paralysis. [13] in Baghdad 2000-2002) reported 
ascending paralysis in 95% of GBS cases. [11]

More than 80% of cases had presented to medical 
attention with symmetrical pattern of weakness in the 
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involved sites. in Egypt, 2011 found symmetry in 92% 
of cases in the from of 4 limbs involvement. [7]

Whilst in Iran 2002-2009 gave an incidence of 
24.7% of asymmetric paralysis [33], and Saeed M; Zaidi 
SZ; Naeem A; et al, study (in Pakistan 2003) found 
symmetry in 67% of cases. [13] Although all the stool 
samples were collected for all the patients for polio 
virus culture which were negative, yet only 57.4% 
of patients had provided the two required samples for 
polio search due to different causes like constipation or 
patients had left the hospital on parents responsibility. 
in Hong Kong 1997-2002 the requirement for adequate 
stool investigations was the single indicator that had not 
satisfied the WHO requirements. [14]

With the variety of causes of non-vaccination 
from forced immigration to familial distrust of the 
safety of vaccines, nearly 15% of cases were reported 
to be not fully vaccinated (received < 3 doses of oral 
polio vaccine) to non- vaccinated at all. in Bangladesh 
2002 reported 29% of cases were not fully vaccinated. 
[4] Results of Bassey etal., showed many cases were 
non-vaccinated at all with gradual increase in the rates 
of vaccination during the years of study. [9] Another 
study done in Nigeria 2012 found that most of the polio 
cases were in the non-vaccinated patients indicating 
the presence of a percentage of non-vaccinated patients 
without mentioning that percentage. [15]

Conclusions

There are variety of causes of AFP that could 
be fatal or leaving a residual body disability, with an 
overall increased incidence in children ≤ 5 years old, 
males, living in rural areas, and in Autumn and Winter 
months.so GBS and meningitis/encephalitis are the most 
common causes of AFP in children ≤ 15 years of age.The 
site, pattern, and the symmetry of paralysis is decided by 
the cause of AFP.
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Abstract

Background: Vertigo, an illusory sensation of self or environmental rotation is a common presentation to the 
emergency department, affecting approximately 20–30% of the general population. Despite its frequency, 
most clinicians find acute vertigo challenging. An easy way of approaching it is to have in mind the most 
common causes and to consider them all during history taking and examination. Patients and Methods:A 
cross-sectional study involved 150 adult participants, who complained of vertigo and attended the vertigo 
center in Baghdad Medical City, using a 25-item Vertigo Handicap Questionnaire. During period (February – 
June) 2020. Results of Current study showed no effect of vertigo in (17.9%) of patients in age group (20-29) 
years. The effect of vertigo is more severe in female (3.3%) than in male (1.8%), so vertigo is more severe in 
patients with primary education (6.5%) and Mild effect of vertigo is more in retired patients (71.0%), while 
moderate effect of vertigo as (50.0%) in students and (35.0%) in governmental employed patients. As well 
as vertigo is more severe in patients live in rural area, Patients who have duration of symptom less than one 
year have no effect of vertigo in (3.8%), and severe effect in (3.8%), Also patients who currently employed 
(9.0%) had slight or no effect of vertigo. Conclusion: There is no significant correlation found between the 
severity of the effect of vertigo and demographic characteristic of studied individuals. The vertigo handicap 
questionnaire may be a useful tool for screening patients, counseling, and charting treatment progress.

Keywords: Vertigo; Demographic characteristic; Iraqi patients 

Introduction

Intensity, duration and prevalence of the clinical 
manifestations that follow vestibular disorders frequently 
affect family life, social and professional activities, 
bringing about physical, economical and psychological 
losses such as loss of self-confidence, depression and 
frustration, and also cause a reduction in concentration 
and performance, ultimately causing a worsening in 
Quality of Life (1,2). 

Quality of life is defined as an individual perception 
of her/his position in life in the context of the culture and 
value systems in which she/he lives, and it encompasses 
a broad spectrum of domains including health status, 
economic resources, work status, relationships, and 
leisure activities(3).

It is believed that the QoL assessment can be used 
in daily practice to measure the contribution of clinical 
treatment in reducing the impact of chronic diseases in 
the daily lives of the patients(4,5).

Patients’ self-perceived quality of life measurement 
is becoming increasingly recognized as an important 
indicator for health care evaluation(6). 

The Vertigo Handicap Questionnaire (VHQ) by 
Yardley (1992) assesses physical and psychosocial 
impairments of vertigo or dizziness, the VHQ has been 
referred to as one of the most clinically relevant tools 
for assessing the disability impact of vertigo on quality 
of life. The VHQ is suitable tool for the assessment 
of patient perceived handicap and the assessment of 
the benefits following therapeutic intervention both 
physically and psychologically(7).

DOI Number: 10.37506/ijfmt.v15i3.15406
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The additional advantages of the VHQ include its 
simplicity, the relevance of its items and its capacity to 
take into account all those health components described 
by the WHO’s International classification of Functioning, 
Disability and Health(6). 

Aim of the study: To assess the relationship 
between the effect of severity vertigo and demographic 
characteristic and employment for Iraqi patients 
attending vertigo center in Baghdad Medical City. 

Patients and methods: a cross sectional study 
were conducted in vertigo center which is part of ENT 
outpatient in Baghdad medical city. A convenient 
sample size of 150 patients who complained of vertigo 
were interviewed, who were attending the vertigo center 
in Baghdad medical city during the study period.The 
data collection during (February- June 2020) during the 
working hours 3 days per week.Adult patients diagnosed 
with vertigo and attending vertigo center in Baghdad 
medical city who agreed to participate in the study.

The questionnaire was validated by community & 
family medicine specialists and was tested by a pilot 
study.The questionnaire composed of two main parts :

Part one :- Socio-demographic variables (age, 
gender, educational level (primary and less, secondary, 
and university). This part also included questions like 
residency, occupation and duration of vertigo. 

Part two :- The impact of the vertigo was evaluated 

by the VHQ instrument, There are 25 questions that 
assess the influence of the vertigo in daily situations

.For each situation ,the patient must check 
one of the five alternatives presented (never------0, 
occasionally------1, sometimes------2, often------3, 
always 4).

The total score varies from 0 to 100 points (or%), and 
the impact of the symptom can be considered negligible 
or slight (0 to 25%), mild (26 to 50%), moderate (51 
to 75%), severe (76 to 100%). Therefore, the higher the 
score, the higher the negative impact of the vertigo in the 
life of the individual evaluated(8)

Statistical analysis 

Analysis of data was carried out using the available 
statistical package of SPSS-26 (Statistical Packages 
for Social Sciences- version 26). Data were presented 
in simple measures of frequency, percentage, mean, 
standard deviation, and range (minimum-maximum 
values).

The significance of difference of different means 
were tested using Students-t-test for difference between 
two independent means or ANOVA test for difference 
among more than two independent means. The 
significance of difference of different percentages were 
tested using Pearson Chi-square test with application 
of Yate’s correction or Fisher Exact test whenever 
applicable. 

Results

Table (1): severity of the effect of vertigo According to age and gender 

Variables
No effect Mild Moderate Severe

P value
No % No % No % No %

Age (years)

<20 years 0 0 2 66.7 1 33.3 0 0

0.705

20-29 5 17.9 15 53.6 7 25.0 1 3.6

30-39 0 0 15 57.7 10 38.5 1 3.8

40-49 7 12.5 31 55.4 16 28.6 2 3.6

50-59 1 4.0 16 64.0 8 32.0 0 0

≥ 60 years 2 16.7 9 75.0 1 8.3 0 0

Gender
Male 5 8.5 29 49.2 24 40.7 1 1.7

0.073
Female 10 11.0 59 64.8 19 20.9 3 3.3

*Significant difference between proportions using Pearson Chi-square test at 0.05 level
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Table (1) show that no effect of vertigo in (17.9%) 
of patients in age group (20-29) years old, mild effect of 
vertigo (75.0%) of patients in age group equal or more 
than 60 years old, moderate effect (38.5%) in age group 
(30-39) years old and severe effect of vertigo in (3.8%) 
of patients in the same age group.

The effect of vertigo is more severe in female (3.3%) 
than in male (1.8%), (40.7%) of male had moderate effect 
of vertigo which is more than that of female (20.9%), 
and (64.8%) of females had mild effect of vertigo which 
is more than that of male (49.2%). 

Table (2): The relationship between the demographic characteristic and the severity of the effect of vertigo 

Variables

No effect Mild Moderate Severe

P value

No % No % No % No %

Education

Primary 3 9.7 20 64.5 6 19.4 2 6.5

0.388Secondary 5 7.7 40 61.5 20 30.8 0 0

College & 
Higher

7 13.0 28 51.9 17 31.5 2 3.7

Occupation

Self-employee 0 0 10 70.4 3 21.4 1 7.1

0.766

Government

employee
6 11.3 28 52.8 19 35.8 0 0

Unemployed 3 14.3 13 61.9 4 19.0 1 4.8

Student 1 16.7 2 33.3 3 50.0 0 0

Retired 1 10.0 7 71.0 2 20.0 0 0

Housewife 4 8.7 28 60.9 12 26.1 2 4.3

Residency

Urban 14 11.6 72 59.5 32 26.4 3 2.5

0.427

Rural 1 3.4 16 55.2 11 37.9 1 3.4

Duration of 
vertigo (years)

<1 year 2 3.8 32 61.5 16 30.8 2 3.8

0.300

≥1 year 13 13.3 56 57.1 27 27.6 2 2.0

*Significant difference between proportions using Pearson Chi-square test at 0.05 level

According to the educational level of studied individuals the vertigo is more severe in patients with primary 
education (6.5%) in contrast to those with tertiary education (3.7%), the effect of vertigo is moderate in patients with 
secondary and tertiary educational level (30.8%) (31.5%) respectively(table-2).
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Mild effect of vertigo is more in retired patients 
(71.0%), while moderate effect of vertigo was found 
to be (50.0%) in students and (35.0%) in governmental 
employed patients. Patients who were self-employed 
had severe effect of vertigo (7.1%), in contast to those 
of unemployed patients (4.8%) and housewives (4.3%) 
(table-2).

In table 2 results showed the vertigo is more severe 
in patients live in rural area than to those live in urban 
area, there is no effect of vertigo in (11.6%) of patients 
who were live in urban and (3.4%) in rural, the effect 
is mild in (59.5%) of patients who were live in urban 

and (55.2%) in rural, the effect of vertigo is moderate in 
(26.4%) of patients who were live in urban and (37.9%) 
in rural, is severe in (2.5%) of patients who were live in 
urban and (3.4%)in rural area.

Patients who have duration of symptom less than 
one year have no effect of vertigo in (3.8%), mild effect 
in (61.5%), moderate effect in (30.8%) and severe effect 
in (3.8%), while those with duration of symptom equal 
or more than one year had no effect in (13.3%), mild 
effect in (57.1%), moderate effect in (27.6%), and severe 
effect in (2.0%). (There is no significant difference P 
value >0.05), (table-2). 

Table (3): The relationship between the employment and the severity of the effect of vertigo

No effect Mild Moderate Severe
P

value
No % No % No % No %

Currently 
employed

Yes 6 9.0 38 56.7 22 32.8 1 1.5

0.666

No 9 10.8 50 60.2 21 25.3 3 3.6

Gave up work 
because of 

vertigo

Yes 0 0 0 0 2 100 0 0

0.239

No 6 9.2 38 58.5 20 30.8 1 1.5

Changed the 
kind of work 
because of 

vertigo

Yes 1 12.5 3 37.5 4 50.0 0 0

0.644

No 5 8.5 35 59.3 18 30.5 1 1.7

Vertigo cause 
difficulties at 

work

Yes 5 9.8 26 51.0 19 37.3 1 2.0

0.392

No 1 6.3 12 75.0 3 18.8 0 0

*Significant difference between proportions using Pearson Chi-square test at 0.05 level

Table (3) show that the relationship between the employment and the severity of the effect of vertigo. In general, 
patients who currently employed (9.0%) had slight or no effect of vertigo, (56.7%) had mild effect, (32.8%) had 
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moderate effect and (1.5%) had severe effect of vertigo, 
while those were unemployed there is no effect in 
(10.8%), (60.2%) had mild effect of vertigo, (25.3%) had 
moderate effect and (3.6%) had severe effect of vertigo.

The effect of vertigo is moderate (100%) in patients 
who gave up work because of vertigo, patients who 
changed the kind of work because of vertigo

(12.5%) of them had no effect of vertigo, (37.5%) 
had mild effect of vertigo, and (50.0%) had moderate 
effect of vertigo. (51.0%) of patients who said that 
vertigo cause difficulties at work had mild effect of 
vertigo (37.3%) of them had moderate effect while 
only (2.0%) had severe effect of vertigo. (there is no 
significant difference P value > 0.05) 

Discussion

  Regarding the age group, our study showed that the 
majority of the patients (37.3%) were in the age group 
of (40-49) years old with mean age ± standard deviation 
(41.6±11.8) years. This result is similar with result was 
obtained by G. Nola etal.,(9). in Italy in 2010 found that 
most of patients with mean age 51.7(14.5), which is 
higher than our result.

This study shows that mild effect of vertigo is more 
in patients aged less than 20 or more than 60 years old, 
while moderate to severe effect of vertigo is more in 
patients with age group (30-39) years old (no significant 
difference).

The result is consistent with study done in India by 
Pragna and Neha in 2019(10). when the age group was 
compared with respect to VHQ, there is no significant 
difference was found.

This may be because psychological factors such 
as somatoform or phobic postural vertigo were clearly 
associated to the younger patients.The findings of the 
current study show that the severity of the effect of 
vertigo is more at the extremities (either mild or severe) 
in females than in males while the moderate effect of 
vertigo is more in males but with no significant difference. 
These results agree with previous studies(10).which have 
shown that women have higher psychological distress 
than men do as they suffer with greater psychological 
impact from vertigo than men as well as the prevalence 
of such disease is higher in women.

Vertigo sufferers how came from a rural residency 
got more severe effect of vertigo on the quality of life than 
patients with urban residency (no significant difference).
so vertigo sufferers who belong to rural area believed 
of alternative medications and were seeking paramedics 
or religious personnel to solve their problem, and when 
they do not treated , they tend to visit the hospitals 
hopping to get rid of their vertigo, their stage tend to 
reach its maximum with little promising management.

In general, the number of patients belonging to 
urban areas are higher. Due to that they usually have a 
greater orientation to their big problem, they rush to get 
the help of doctors in health care institution in the earlier 
stage of the symptoms. We found no other researches 
that statistically relates between residency and vertigo.

Mild effect of vertigo is more in retired patients 
while moderate effect of vertigo is more in students, and 
self-employed patients got severe effect of vertigo (there 
is no significant difference). This may be because self-
employed patients and students have more psychological 
factors such as anxiety and depression which are an 
important contributing factors for vertigo and may 
worse the impact of vertigo on the quality of life. A 
study done in Germany by Annette et al in 2009(11). 
revealed that an employed patients had more sever effect 
of vertigo than others which is similar to the result of 
this study.

Regarding the employment status, the governmental 
employed patients collected the highest percentage 
(35.3%), they represent the majority of the sample 
size. About (44.7%) of studied patients were Currently 
employed, (3.0%) of them gave up of work because 
of vertigo, (11.9%) changed the kind of work because 
of vertigo, these results agree with a study analyzed 
burden and impact of vertigo performed by Heike et al 
in 2013(9), gave a result that showed only half of studied 
patients were in employment, and 4.6% had changed 
kind of work and 5.7% had quit their jobs due to vertigo 
symptoms.

Conclusion

No significant association was found between 
the severity of the effect of vertigo and gender, age, 
educational level, occupation, residency and duration 
of the symptom.so 76.1% of patients who currently 
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employed have difficulties at work because of vertigo, 
11.9% of them changed the kind of work because of 
vertigo, and 3.0% gave up of work because of vertigo, 
which mean there is an important effect of vertigo on job 
performance.
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Abstract

Background: In population- and hospital-acquired infections, Staphylococcus aureus is one of the most 
powerful causative agents. Aminoglycosides are active bactericidal drugs and are frequently used to 
treat staphylococcal infections in conjunction with beta-lactams or glycopeptides. Staphylococcus aureus 
is immune to carbapenems and other beta-lactams A different mechanism that can lead to carbapenem 
resistance is the active expulsion of carbapenems from the periplasmic space after their entry, due to the 
high distribution of these bacteria that are now immune to other antibiotics, it has become more difficult to 
treat these drug-resistant strains. Materials and Methods: A total of 130 staph.aureus isolates were isolated 
from different clinical samples in some public & private hospitals in Baghdad city during the period from 
November to December 2019. Bacterial identification was done using conventional cultural & chemical 
methods & and VITEk 2 cards for identification (GP), while the minimum inhibitory concentration (MIC) 
testing was performed using disk diffusion & (AST-GP30) cards in VITEK 2 automated system. Results: 
By using disk duffusion test out of 130 of Staph.aureus isolate, 76(58.4%) were resistant to aminoglycosids 
antibiotics (gentamicin) while 29(22.3%) were resistant to carbapenem antibiotics (imipenem) The MIC of 
different antibiotics was performed on 26 isolates using (VITEK2AST-GP30) showed that 18(69.2%) were 
resistant to aminoglycosids antibiotics (gentamicin) while 26(100%) were resistant to carbapenem antibiotics 
(imipenem). Conclusion: The MIC of different antibiotics By using disk duffusion the Staph.aureus isolate 
resistant to gentamicin 76(58.4%) and 29(22.3%) were resistant to imipenem, while, by VITEK2AST-GP30 
showed 18(69.2%) were resistant to gentamicin , while 26(100% were resistant to imipenem.

Key words: Staph.aureu, carbapenems, aminoglycosids

Introduction

Staphylococcus aureus is cocci-shaped Gram-
positive bacteria (stain purple by Gram stain) that 
appear to be organized in clusters defined as “grape-
like”(1) After Gram staining when observed under a light 
microscope. The word ‘Staphylococcus’ was derived 
from Greek, meaning bunch of grapes (staphyle) and 
berry (kokkos). The scanning electron microscopic 
observation shows approximately spherical cells with a 
smooth surface. The cell diameter varies from 0.5 to 1.0 
μM Thick cell walls, distinctive cytoplasmic membranes 
and amorphous cytoplasms are seen by transmission 
electron microscopy of cells(2), Under aerobic or 

microaerophilic conditions, staphylococci grow easily 
on most bacteriological media. Colonies on solid media 
are round, smooth, elevated, and glistening On Mannitol 
Salt Agar circular, 2-3 mm in diameter, with a smooth, 
glossy surface, S. aureus typically forms gray to deep 
golden yellow colonies; colonies appear opaque and are 
frequently pigmented, golden yellow(3) Antibiotics have 
dramatically decreased infectious disease deaths since 
their introduction into medicine to treat millions of people 
and can account for the biggest medical breakthrough 
of the 20th century(4)  . Imipenem is a beta-lactam 
antibiotic belonging to the carbapenem subgroup, active 
against Gram positive as well as Gram negative aerobic 
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and anaerobic bacteria. It exerts bactericidal effects by 
disrupting the synthesis of the cell wall(5) , By mutation-
derived modifications of their PBPs, Gram-positive 
bacteria become immune to carbapenems and other beta-
lactams(6) . Aminoglycosides are active, wide-spectrum 
antibiotics that function by protein synthesis inhibition(7) 

. Inactivation of antibiotics by aminoglycoside modifying 
enzymes (AMEs) encoded by genetic elements is the 
key mechanism of resistance to aminoglycosides(8).
Aminoglycosides bind to the bacterium’s 30s ribosomal 
subunit and disrupt the translation of RNA, leading to 
bacterial death. This class of antibiotics is also used to 
treat infections, such as bacterial endocarditis caused 
by staphylococci and enterococci, in conjunction with 
beta-lactams and glycopeptides The three mechanisms 
of aminoglycoside resistance are changes in the location 
of the drug’s ribosomal binding site, decreased drug 
permeability, and drug inactivation by enzymes. An 
significant mechanism of resistance in staphylococcal 
species is enzymatic inactivation by aminoglycoside-
modifying enzymes (AMEs) Based on the modifying 

effects, these enzymes are categorized into three 
categories: aminoglycoside acetyl transferases (AACs), 
aminoglycoside phosphotransferases (APHs) and 
aminoglycoside nucleotidyltransferases (ANTs) Three 
enzymes, AAC (6’)/APH (2 ‘), APH (3)-III, and ANT 
(4), are encoded respectively by the genes aac (6’)-Ie/aph 
(2’), aph (3)-IIIa, and ant (4)-Ia. Among Staphylococcus 
species, these are the most common modifying enzymes 
and are clinically important(9) 

Materials and Methods

A total of 130 Staphylococcus aureus isolates 
were collected from different clinical specimens in 
Baghdad/ Iraq during the period from November to 
December 2019. These specimens were collected from 
130 specimens obtained from inpatients suffering from 
different infections by taking swabs from Burn, wound, 
nasal, Skin ulcer,Ear or from blood, urine, from patients 
who attending to different medical centers in Baghdad 
province.

Table1:-Types and the numbers of clinical samples collected during the present study.

Specimen types Numbers

Nasal swab 33

Blood 18

Wound swab 25

Urine 15

Burn 35

Otitis media 1

Knee bursitis 1

Skin Ulcer 1

C.S.F 1

Total number 130

Clinical samples were collected from Teaching laboratories of Medical City, Al-Waseti hospital, Ibn-Anafes 
hospital, Princesses hospital, Peadiatric hospital ect… in Baghdad. Bacteria were cultured on Manitol salt agar and 
blood agar in aerobic condition at 42 C for 24-48 h. Then identified by conventional biochemical tests and by using 
of VITEK 2 Automated system using (GP) cards.
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Antibiotic susceptibility testing

Antibiotic susceptibility testing was performed as 
recommended by the Clinical & Laboratory Standards 
Institute (CLSIs) using disks containing containing 
ceftazidime (CAZ:30 μg), ceftriaxone (CRO:30 μg), 
cefotaxime (CTX:30 μg), gentamicin(GM:10 μg), 
imipenem (IPM:10 μg), ciprofloxacin (CIP:5 μg), 
Naldixic acid(NA:30 μg), Tetracycline(T:30 μg) Isolates 
were considered to be gentamicin resistant when the 
zone around gentamicin was = 12 mm, intermediate 13-
14 mm and sensitive =15 mm,VITEK 2 system using 
(AST- GP30) was used & the MIC for these antibiotics 
was obtain. 

Results

By using disk diffusion test out of 130 of Staph.aureus 

isolate, 76(58.4%) were resistant to aminoglycosids 
antibiotics (gentamicin) while 29(22.3%) were resistant 
to carbapenem antibiotics (imipenem) The MIC of 
different antibiotics was performed on 26 isolates using 
(VITEK2AST-GP30) showed that 18(69.2%) were 
resistant to aminoglycosids antibiotics (gentamicin) 
while 26(100%) were resistant to carbapenem antibiotics 
(imipenem) 

Disk Diffusion Test (DDT)

The antibiotic disc diffusion test was done using 
8 different clinically important antibiotics This study 
showed that most of staphylococcus aureus isolates 
were highly resistant against the antibiotics used shown 
in Table2 

Table 2: Distribution of resistant isolates against tested antibiotics using Disc diffusion test 

Antibiotic discs No.&% of resistant isolates

Imipenem 29(22.3%)

Ceftriaxone 121(93%)

Cefoxitin 120(92.3%)

Ceftazidime 113(86.9%)

Gentamicin 76(58.4%)

Ciprofloxacin 91(70%)

Tetracycline 107(82.3%)

Naldixic acid 123(94.6%)

The conformational identification of staphylococcus aureus was performed using VITEK2 system (VITEK-2 
GP Kit). show in table(3) 
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Table (3). Antibiotic susceptibility of Carbapenem and gentamicin resistant Staph.aureus isolates

Isolate Specimen

MIC (µg/ml) of selected antibiotics determined by VITEK 2 system

IMI GM T ER VA AZ RF F

SAU1 Urine (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAB2 Burn (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAB3 Burn (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAW1 Wound (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAB4 Burn
(R) ≥16

(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAB5 Burn (R)
≥16
(R)

≤1
(S)

≥8
(R)

2

(S)
(R)

1

(S)

≥16
(S)

SAB6 Burn (R)
≥16
(R)

≤1
(S)

2

(I)

1

(S)
(R)

1

(S)

32

(S)

SAB7 Burn (R)
≥16
(R)

≥16
(R)

≥8
(R)

1

(S)
(R)

1

(S)

≥16
(S)

SAU2 Urine (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SABL3 Blood (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAN3 Nasal (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAB8 Burn (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SABL2 Blood (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAN2 Nasal (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAU3 Urine (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAW2 Wound (R)
≤0. 5
(S)

≤1
(S)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAW3 Wound (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
≥32
(R)

≥16
(S)
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SAW4 Wound (R)
≤0. 5
(S)

≥16
(R)

≥8
(R)

≤ 5
(S)

(R)
≥32
(R)

32

(S)

SAB9 Burn (R)
≤0. 5
(S)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
1

(S)

≥16
(S)

SAB10 Burn (R)
≤0. 5
(S)

≤1
(S)

≤0.25
(S)

≥32
(R)

(S)
1

(S)

32

(S)

SAB11 Burn (R)
≤0. 5
(S)

2

(S)

0.5

(S)

≥32
(R)

(S)
≤0.5
(S)

≥16
(S)

SAU4 Urine (R)
≥16
(R)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
16

(R)

≥16
(S)

SABL1 Blood (R)

≤0. 5
(S)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
≥32
(R)

32

(S)

SAN1 Nasal
(R)

≤0. 5
(S)

≥16
(R)

≥8
(R)

≥32
(R)

(R)
≤5
(S)

32

(S)

SAB1 Burn (R) (R)
≥16
(R)

4

(R)

≥32
(R)

(R)
≥32
(R)

32

(S)

SABL4 Blood
(R)

≤0. 5
(S)

≤1
(S)

≤0.25
(S)

≥32
(R)

(S)

≤0. 5
(S)

32

(S)

Abbreviation IMI; imipenem;T, tetracycline; ER;erythromycin; GM;gentamicin; AZ;azethromycin; RF; 
rifampicin; F;nitrtofurantion;VA;vancomycin 

Cont... Table (3). Antibiotic susceptibility of Carbapenem and gentamicin resistant Staph.aureus isolates

Discussion

 Staphylococcus aureus has a collection of 
virulence factors and the potential to develop resistance 
to most antibiotics, a major human pathogen. The 
constant appearance of new clones, making Staph, 
further strengthens this ability. The therapeutic use 
of methicillin led to the emergence of methicillin-
resistant S. aureus, a “superbug.” Auroraeus (MRSA) 

(10) . In present study; isolates shows resistance to many 
β-lactam antibiotics, aminoglycosides and quinolones 
and carbapenem and cephalosporins. Out of 130 isolates 
76(58.4%) were resistant to aminoglycosids antibiotics 
(gentamicin) while 29(22.3%) were resistant to 
carbapenem antibiotic (imipenem) by disk diffusion test. 
The MIC of different antibiotics was performed on multi 
drug resistant (26) isolates using (VITEK2AST-GP30) 
showed that 18(69.2%) were resistant to aminoglycosids 
antibiotics (gentamicin) while 26(100%) were resistant 

to carbapenem antibiotics (imipenem) The resistance to 
the potent antibiotics carbapenems and aminoglycosides 
is increased. Resistance is often acquired from outside 
sources through horizontal transfer to genes, although 
chromosomal mutation and selection of antibiotics are 
also important. The capacity of S. aureus to develop 
resistance to any antibiotic is remarkable(11)  In this 
research, the low resistance of Staph.aureus isolates 
to several antibiotics may be due to the widespread 
use of antibiotics, leading to a rise in the number of 
resistant multidrug species, including MRSA(12) . A 
fundamental biological property of S. aureus is the 
ability to asymptomatically colonize normal people. 
Approximately 30% of humans are asymptomatic nasal 
carriers of Staph. aureus; i.e., Staph. aureus is normal 
flora.  Staph. aureus carriers are at higher risk of infection 
and they are presumed to be an important source of spread 
of Staphylococcus aureus strains among individuals. The 
primary mode of transmission of Staphylococcus aureus 
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is by direct contact, usually skin-to-skin contact with a 
colonized or infected individual, although contact with 
contaminated objects and surfaces or might also play a 
role. Various host factors, including loss of the normal 
skin barrier, presence of underlying diseases such as 
diabetes and acquired immunodeficiency syndrome, or 
defects in neutrophils function predispose to infection. 
Infections caused by antibiotic-resistant strains of S. 

aureus have reached epidemic proportions globally. The 
overall burden of staphylococcal disease, particularly 
that caused by methicillin resistant S. aureus strains 
(MRSA), is increasing in many countries in both 
healthcare and community settings(11) .

Conclusion

Out of 130 of Staph.aureus isolate, 76(58.4%) were 
resistant to gentamicin, while 29(22.3%) were resistant 
to imipenem, so The MIC of different antibiotics by 
using (VITEK2AST-GP30) showed 18(69.2%) were 
resistant to gentamicin , while 26(100% were resistant 
to imipenem.
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Abstract

Background: Changes in the national health care system, particularly the implementation of managed care 
and integrated health systems, promote the adoption of primary care as a means of meeting basic health care 
needs and managing access to specialty services. Materials and Methods: This is cross-sectional study 
conducted at 23 randomly selected (multistage random sampling) primary health care centers in Babylon 
governorate. Data were collected during the period starting (November 2020- January 2021). Result:This 
study demonstrates that 47.8% of the health centers had a fair score regarding the amount of medicines 
according to actual need, and the availability of medications according to the basic list. While there are 
three indicators that had a full score (100%) for the presence of an administrative order for the responsible 
pharmacist and his assistant, and writing the patient’s name and sex on the prescription. Conclusion: The 
current study shows there are clear deficiencies in some standards (such as pharmacist assistant), and 
furniture (such as computer). 

Keywords: adequacy; pharmaceutical services; provision; primary health care centers 

Introduction

Primary health care has been reoriented to prioritize 
health promotion, disease prevention and chronic disease 
management as the first stage of communication with 
the health system for many people1. Inter-professional 
models are evolving to solve the difficulty of accessing 
primary health care. By performing a growing range 
of roles and obligations, pharmacists are playing an 
increasing role in primary health care reform2.

The timely employment of the right people with 
appropriate expertise at the right time and place depends 
on high-quality, effective health services3.Medicines 
have been regarded as priorities for achieving this right 
since the creation of the World Health Organization 
(WHO), the constitution of which acknowledges the 
enjoyment of the highest attainable quality of health as 
a fundamental right of human beings. The introduction 
of the idea of basic medicines (EM) was over thirty 
years ago, in 1977, and shortly afterward, in 1978, at the 
World Conference on Primary Health Care in Alma Ata, 
EM was considered one of the eight elements required 

to achieve the aim of health for all4.Given the ever-
growing demand and time constraints on primary care 
services, creative use and delegated extended positions 
of patient care extenders in primary care are crucial for 
better patient results 5678.

Aim of the Study: To assess the adequacy of 
pharmaceutical services the provision in primary health 
care centers in Babylon Governorate.

Materials and Methods

This is a cross-sectional study conducted in 23 
randomly selected health centers (multi-stage random 
sampling) in Babylon Governorate. The number of 
primary health care centers in Babylon Governorate is 
46 centers distributed in 5 primary health care sectors. 
Randomly take 23 centers (50% of the total) by using 
multi-stage sampling technique from all sectors and then 
randomly take them from each sector according to the 
sector aggregation map.

Data collection technique: The data were 
collected through a questionnaire developed by the 

DOI Number: 10.37506/ijfmt.v15i3.15408
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Iraqi Ministry of Health and approved in this study. 
This questionnairerepresent the minimum standards for 
the quality of primary health care services. It contains 
evaluation criteria for all units and programs in primary 
health care centers.

Statistical Analysis 

Data were analyzed using the available statistical 
package from SPSS-25 (Statistical Package for Social 
Sciences-Edition 25). Data were presented in simple 
measures of frequency, percentage, mean, standard 
deviation, and range (minimum and maximum values).

Result

Assessment of Administrative indicators of 
Pharmacy unit

Table 1: the current study showed that 69.6% of 
PHCCs had a score good regarding the presence of 
pharmacists according to the standard, and only 17.4% 
of the health centers had pharmacist assistants according 
to the standard. Well as 95.7% of the study centers had 
a valid refrigerator and frozen for vaccines. There is one 
indicator that had a full score (100%) for Providing a 
valid refrigerator for drugs. While most other indicators 
had acceptable scores.

Table 1 Assessment of Administrative indicators of Pharmacy unit

Administrative indicators of Pharmacy unit
Poor (0)
(<50%)

Fair (1)
(50%-79%) 

Good (2)
(=>80%)

The staffs No % No % No %

pharmacist according to the standard, by matching the actual structure 
with the standard (pharmacist / 20,000 people)

- - 7 30.4 16 69.6

pharmacist assistant according to the standard (1/20000 people) 16 69.6 3 13.0 4 17.4

Pharmacy rooms

The presence of an organized pharmacy room (storing and displaying 
medicines)

2 8.7 1 4.3 20 87.0

The presence of a store with an appropriate space for storing 
medicines

4 17.4 3 13.0 16 69.6

The pharmacy and drug store are clean and there are no unpleasant 
odors.

- - 4 17.4 19 82.6

Furniture

The presence of a computer in the pharmacy. 12 52.2 - - 11 47.8

Providing well-glazed cupboards with a minimum of 10 wheels. - - 9 39.1 14 60.9

Providing a valid refrigerator for drugs. - - - - 23 100.0

Providing a valid refrigerator for vaccines. 1 4.3 22 95.7

Providing a valid frozen for vaccines. - - 1 4.3 22 95.7

Air-conditioning and ventilation with thermometers to measure 
temperature from 23-25   and humidity not exceeding 60% with a 

vacuum
- - 3 13.0 20 87.0

There are no exposed electrical points or routes in the pharmacy and 
the store.

1 4.3 3 13.0 19 82.6
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Assessment of the drugs indicators

Table 2: This study demonstrates that 47.8% of the 
health centers had a fair score regarding the number of 
medicines according to actual need, and the availability 
of medications according to the basic list. While 87.0% 

of PHCCs had a good score for the presence of a valid 
form to document the physical changes of medicines 
and medical supplies and Availability of oral fluids 
(dextrolate). Also, 73.9% of the study centers had a good 
score regarding the presence of expired medicines, and 
the existence of drugs that are running out.

Table 2: Assessment of the drugs indicators

The Drugs Indicators
Poor (0)
(<50%)

Fair (1)
(50%-79%)

Good (2)
(=>80%)

No % No % No %

number of medicines according to actual need - - 11 47.8 12 52.2

The presence of an updated list of essential drugs in the pharmacy and 
all rooms of the medical units

8 34.8 - - 15 65.2

The availability of medications according to the attached (basic) list. 1 4.3 11 47.8 11 47.8

Presence of expired medicines (Presence of an Administrative Order 
in Medicines)

6 26.1 - - 17 73.9

Presence of drugs that are running out (the presence of an 
administrative order with medications)

6 26.1 - - 17 73.9

The presence of redundant medicines (the presence of an 
administrative order in the medicines)

7 30.4 - - 16 69.6

The presence of a valid form to document the physical changes of 
medicines and medical supplies.

- - 3 13.0 20 87.0

Availability of oral fluids (dextrolate) - - 3 13.0 20 87.0

Zinc tablets are available to treat diarrhea in children under five 7 30.4 5 21.7 11 47.8

Assessment of Pharmaceutical documentation 
and Pharmacist guidelines

Table 3: there are three indicators that had a full 
score (100%) for the presence of an administrative order 
for the responsible pharmacist and his assistant, and 
writing the patient’s name and sex on the prescription. 
well as 95.7% of PHCCs had a good score regarding 

the presence of an administrative order of joint liability 
for all (staff) employees of the pharmacy, daily drugs 
deportation by reviewing the records for a month, and 
the presence of the dischargerecord(administrative order 
+ pagination with the stamp of each page). While most 
other indicators had acceptable score.
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Table 3: Assessment of Pharmaceutical documentation and Pharmacistguidelines

Pharmaceutical Documentation andPharmacist Guidelines

Poor (0)
(<50%)

Fair (1)
(50%-79%) 

Good (2)
(=>80%)

No % No % No %

The presence of an administrative order for the responsible pharmacist 
and his assistant

- - - - 23 100.0

The presence of an administrative order of joint liability for all (staff) 
employees of the pharmacy.

1 4.3 - - 22 95.7

daily drugs deportation by reviewing the records for a month - - 1 4.3 22 95.7

Record of discharge (administrative order + pagination with the stamp 
of each page).

1 4.3 - - 22 95.7

prescription

patient’s name - - - - 23 100.0

Age 1 4.3 22 95.7

Sex - - - - 23 100.0

Diagnosis 1 4.3 - - 22 95.7

type of treatment clearly. 2 8.7 - - 21 91.3

dosage and method of administration 2 8.7 - - 21 91.3

Doctor’s name, signature, date and doctor’s seal 2 8.7 - - 21 91.3

Pharmacist guidelines

The number of cases that the pharmacist instructs for the patient on 
how to use the drug, the duration of treatment, and the like (before or 

after eating) after receiving the drug by the pharmacy marked with it by 
Marker (by observation) not less than 100%

- - 2 8.7 21 91.3

Availability of bags for treatment and delivery to the patient. 7 30.4 2 8.7 14 60.9

Assessment of Significance signs and order of the 
pharmacy 

Table 4: There are indicators that had a full 
evaluating score (100%) regarding the presence of 
significance sign for the medicines in each cupboard 
containing all the information (the name of the medicine 
and the expiration date), arranging the medications 
according to the method FEFO (Frist Expire First Out), 
arranging the medications according to the direction of 

the arrow on the box, the height of the stored medicine 
boxes not exceeding 2.5 m, the existence of a committee 
for sudden inventory by administrative order, the 
presence of sudden inventory record, the existence of a 
sustainable register and contains all the information, the 
sudden inventory record with the director of the health 
center. As for other indicators the majority of the health 
centers had good scores.
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Table 4: Assessment of Significance signs and order of the pharmacy

Significance Signs and Order of the pharmacy

Poor (0)
(<50%)

Fair (1)
(50%-79%) 

Good (2)
(=>80%)

No % No % No %

The presence of the significance signs for the medicines in each 
cupboard containing all the information (the name of the medicine and 

the expiration date)
- - - - 23 100.0

Arranging the medications according to the method: -FEFO (Frist Expire 
First Out)

- - - - 23 100.0

Availability of a sufficient number of platforms not less than 10 cm high - - 1 4.3 22 95.7

The distance between the walls and the medicine boxes kept 15-30 cm in 
the store.

- - 7 30.4 16 69.6

Arranging the medications according to the direction of the arrow on the 
box

- - - - 23 100.0

The height of the stored medicine boxes not exceeding 2.5 m - - - - 23 100.0

Separating and isolating the damaged, expired, or discontinued stock 
in a suitable and specific place from the rest of the materials, and 

significance signs shall be placed, according to the case, on which all the 
details of the material are affixed in the same store in the event that an 

isolated store is not available.

3 13.0 1 4.3 19 82.6

Fire extinguishers are available, valid, and handy, and personnel knows 
how to use them.

- - 2 8.7 21 91.3

the presence of a smoke detector. 8 34.8 - - 15 65.2

Not to store medicines near electrical points 1 4.3 5 21.7 17 73.9

Matching the received medicines with the receiving documents 1 4.3 2 8.7 20 87.0

The existence of a committee for sudden inventory by administrative 
order

- - - - 23 100.0

the presence of sudden inventory record - - - - 23 100.0

the existence of a sustainable register and contains all the information - - - - 23 100.0

the sudden inventory record with the director of the health center - - - - 23 100.0



802    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Discussion

Regarding the presence of pharmacists according 
to standards, the study showed that 69.6% of PHCCs 
were good. This result is in agreement with the finding 
of a previous study done in Shimla District, India 
9which found that more than half of community health 
centers had a good score for the presence of pharmacists 
according to standards. While these results differed from 
the results of a previous study done in Rajasthan state 10 
which found that 89.5% of PHCCs had no pharmacists 
according to standards.

The results of this study indicated that 69.6% of 
PHCCs had a good score for the presence of a store 
with an appropriate space for storing medicines. This 
result is in agreement with the finding of a study done in 
Nigeria 11 which found that 90% of facilities had store 
with an appropriate space for storing medicines. As 
for arranging the medications according to the method 
(Frist Expire First Out), the study found that the score 
was good for all PHCCs (100%). This result differs from 
some published studies conducted in Nigeria 12 which 
demonstrated that 68.5% of PHCs were poor in terms of 
arranging the medications according to the method (Frist 
Expire First Out) in pharmacy unit.

The study demonstrated that only 47.8% of the 
centers were good for the availability of medications 
according to the basic list. This result is in agreement 
with the finding of a previous study conducted in Nigeria 
12 and also, another study in Nigeria 13 which showed 
that (50.7% and 49%) of the study samples respectively 
were good for the availability of medications according 
to the basic. 

About 52.2% of PHCCs had a good score regarding 
the quantities of medicines according to actual need. 
This result disagrees when compared with the previous 
study done in south-east Nigeria 14which found that all 
PHCCs (100%) had no sufficient number of essential 
drugs. All PHCCs had a full evaluating score (100%) 
regarding the existence of a sustainable register of the 
drugs and contains all the information. This result is in 
agreement with the finding of a study done in Albania 15 
which showed that 90.9% of PHCCs had a sustainable 
register of the drugs and contains all the information.

A good evaluation was shown for the availability 

of a valid refrigerator for vaccines in the current study 
which found that 95.7% of PHCCs had a good score. 
This result disagrees with the finding a previous study 
conducted in Nigeria16 which found that 72.4% of the 
centers had no a valid refrigerator for vaccines.

The results of this study indicated that all PHCCs 
(100%) had a valid refrigerator for drugs in the 
pharmacy unit. This result disagreed with the finding of 
a study done in Albania 15 which found that only 54.0% 
of the centers had no a refrigerator at the appropriate 
temperature for drugs.

A high percentage (95.7%) of PHCCs had a good 
score for providing a valid freezer for vaccines. This 
result disagreed with the finding previous study done in 
south-east Nigeria 14 which found that 60% of PHCCs 
had a valid freezer for vaccines.

Conclusions

The current study shows there are clear deficiencies 
in some standards (such as pharmacist assistant), and 
furniture (such as computer), so the average percentage 
for pharmaceutical services is good in spite of the 
presence of poor indicators in some primary health care 
centers.
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Abstract

Background: Trauma is the medical problems associated with physical injury. Physical injuries includ 
thermal, chemical and ionizing radiation but mechanical injury is the most common type. The study was 
aimed to highlight the epidemiological parameters of these cases, determine most common causes and the 
management as well outcome for them. Patients and Methods: This was a cross section study involve 
250 trauma cases admitted to Alsalam and Aljumhoory teaching hospitals of Nineveh province Iraq, from 
November 2018 to April 2019. Results: Males are more affected than females, and 56 % of patients belong 
to the age groups from 10 to 39 years, we found that Slips and falls (or same level falls) are the most common 
mechanism of injury specially among elderly people, while bullet and blast injuries form a small percentage 
of injuries with 4% & 1.6% respectively. Limb injury is the most common type of injury, followed by head 
injuries. Most of these injuries were treated conservatively but about quarter of them require surgery, while 
abdominal injuries which represent about 5.6% of all injuries, were treated by surgery with exception of 
21.4% treated conservatively. Conclusion: Young males are more exposed to trauma. Limb injury is the 
most common type of injury while head injury is the commonest cause of death. Conservative treatment is 
the most used strategy. Bowel is the most intra-abdominal organ affected.

Keywords: Traumatic Patients, Limb injury, Accidents, RTA, Nineveh Province.

Introduction 

Trauma is the medical problems associated with 
physical injury. There are many types of physical injuries 
that can affect the human body including thermal, 
chemical and ionizing radiation but the most common 
type is the mechanical injury. Trauma usually affect 
younger age group. Those their age below 40-year-old, 
and it is the main cause for their mortality and morbidity 
all over the world (1). It’s traditionally seen as a disease 
of the young, with in particular, young males involved 
in motor vehicle accidents and interpersonal violence. 
Training of those involved in the management of patients 
suffering trauma has often concentrated on these aspects 
of injury (2) 

In 2006 more than 42.5million of injured patient was 
evaluated and treated in emergency department in USA, 
and it account about 37% of all patient visit emergency 

department. Although the main mechanism of injuries is 
unintentional falls (20.3%), followed by motor vehicle 
accident (9.5%) but the death due to motor vehicle crash 
is more than due to falls. It is 43,000 deaths from 179,000 
deaths due to all trauma, while only 21.000 death was 
due to fall from this number. (3)

Injuries sustained are predominantly due to high 
energy blunt trauma such as a fall from height, road 
or workplace trauma (4). Abdomen remain the 3rd most 
commonly injured region, with surgery required in about 
25 % of civilian cases (5) 

Patients and Methods

Two hundred fifty of trauma patients admitted to the 
emergency department of Al-Salam and Al-Jumhoory 
teaching hospital in Nineveh province / Iraq, during the 
period extended from November / 2018 to April / 2019 
were involved in this study, the data were collected from 
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the patient’s relatives the questioner included the gender, 
age, mechanism of injury, type of injury, investigation 
done for the patient and the provisional diagnosis 
according to the clinical examination and investigation’s 
results. These data have been analyzed to represent the 
trauma in Nineveh province. 

The mechanism of injury, the patients are classified 
into bullet injury, blast injury, road traffic accident 
(RTA), fall from height (FFH), slips and falls, fall of 
heavy objects on the patient like wall, blocks, or other 
heavy objects, and injury by sharp objects like knives, 
glass or others. The injured patients classified according 
to the part of the body affected into head injury, chest 
injury, abdominal injury, limb injury and those who have 
combined injuries. Conservative treatment included pain 
management, cleaning, suturing and dressing in case of 

wounds, closed reduction of fractures and follow up 
of patients for possible complications. Patients who 
required surgical intervention, have been followed, but 
we focused on the surgeries performed for patients with 
abdominal injuries to know what is the most frequently 
injured organs and how they are treated.

Results

During the study period we collected 250 cases of 
trauma patients affected mainly by mechanical trauma 
from the emergency department of Nineveh province / 
Iraq. Table 1 shows age and sex distribution of trauma 
patients in Nineveh province , it shows that the highest 
age group affected was those below 10 years, followed 
by those in the third decade. The least affected age group 
was those over 70 years. 

Table 1: Age and sex distribution of trauma patients in Nineveh province.

Age (years) Male Female No. (%)

0-9 46 23 69 (27.6)

10-19 34 13 47 (18.8)

20-29 34 17 51 (20.4)

30-39 33 9 42(16.8)

40-49 10 5 15 (6)

50-59 12 5 17 (6.8)

60-69 6 1 7 (2.8 )

> 70 2 0 2 (0.8)

total 177(70.8) 73(29.2) 250(100)

Mechanism and Type of injury (according to the 
part of the body involved) of trauma patients in Nineveh 
province was demonstrated in table 2 , it shows that the 
highest insult was road traffic accident followed by fall 

from height, while the least cause of injury was blast 
injuries. The most insulted part was the limbs, followed 
by head, while the least was the chest. 
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Table 2: Mechanism and Type of injury (according to the part of the body involved) of trauma patients in 
Nineveh province.

Mechanism
Limb
(%)

Head
(%)

Abd*.
(%)

Chest
(%)

Comb*.
(%)

No.
(%)

Bullet 3 1 2 1 3
10

(4)

Blast 1 1 1 0 1
4 

(1.6)

RTA 40 5 4 1 6
56 

(22.4)

FFH 29 15 2 0 3
49

(19.6)

Slips & falls 53 13 0 0 4
70

(28)

Sharp object 24 12 3 1 3
43 

(17.2)

FHO 9 5 2 1 1
18

(7.2)

Total
159

(63.6)

52

(20.8)

14

(14)

4

(1.6)

21

(8.4)
250

*Abd= abdomen, Comb= combined 

  Table 3 tells the investigations done for trauma patient in Nineveh province. CT was the least sent, while x-ray 
of limbs was the dominated. 

Table 3: Investigations done for trauma patient in Nineveh province.

Investigation Negative Positive Total

FAST 20 3 23

CXR 37 4 41

CT abd 10 2 12

Skull x-ray 39 13 52

CT of head 18 2 20

X ray of limb 72 152 224

Treatment and outcome of trauma patients in Nineveh province presented in table 4 that shows that most of cases 
were treated conservatively(75%). In contrast most of abdominal injuries(78%) were treated operatively. 
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Table 4: Treatment and outcome of trauma patients in Nineveh province.

Treatment

Out of total (%)

Abdominal(%)

No.(%) Recovered Died

Conservative treatment 189(75.6) 189 0 3(21.4)

Surgical operation 61(24.4) 54 7 11(78.6)

Total 250 243 7 14(100)

There was little discrepancy between Provisional and operative diagnosis of injured abdominal organs in trauma 
patients in Nineveh province, this was shown in table 5.

Table 5: Provisional and operative diagnosis of injured abdominal organs in trauma patients in Nineveh 
province.

Organ Provisional Operative

Bowel 7 (63.6) 5 (45.4)

Liver 2 (18.2) 2 (18.2)

Combined 0 2 (18.2)

Spleen 1 (9.1) 1 (9.1)

Stomach injury 1 (9.1) 0

Negative laparotomy 0 1 (9.1)

Table 6 represents the post-operative Complications (for abdominal injury), it shows that wound infection was 
the most common complication faced. 

Table 6: Post-operative Complications (for abdominal injury)

Complications No. of cases %

Wound infection 2 22.2

Bleeding 1 11.1

Paralytic ileus 1 11.1

Re exploration 1 11.1

sepsis 1 11.1

Burst abdomen 1 11.1

death 2 22.2

Total 9 100%
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Discussion 

Although trauma is very common in all societies, 
this is the 1st study in our city to highlight the prevalence 
of traumatic injuries, their causes and treatment. Male 
preponderance in our study is corresponding to similar 
studies in Pakistan (6), Ghana (7) and Tanzania (8), in all 
injury types, there were more males injured than females 
(9), this could be related to traditions that obligate many 
females to stay home unless it is very important to go 
out. 

About the age 56 % of patients belong to the age 
groups from 10 to 39 years which means that young 
people are mostly affected by trauma among population, 
this result is also seen in similar studies in Iran (10, 11, 12, 

13). Injured men were significantly younger than women 
in general (14) 

Slips and falls (or same level falls) are the most 
common mechanism of injury specially among elderly 
people, it’s commonly occur during daily activities. 
Older adults are five times more likely to be hospitalized 
due to falls than to injuries from other causes (15), Road 
Traffic Accidents (including car accidents, motor 
cycle accidents and pedestrians) are the most common 
mechanism of injury in young people, this is mostly 
due to reckless and speedy driving of the vehicles, not 
obeying or following traffic rules (16).

Fall from heights is a common cause of injury in 
children, it’s mostly from terraces, tables, windows and 
ladders and most frequently have a tendency to occur 
in homes followed by playgrounds and schoolyards (17).

Injury by sharp objects is also a common mechanism 
of injury according to this study, it’s mostly caused by 
glass pieces and other sharp objects specially occur 
during work time. Injuries caused by a fall of heavy 
object on the patient form about 7.2 % of injuries, it’s 
caused by fall of blocks during building jobs, wall or 
even TV or other heavy devices on the patients specially 
children. 

Bullet and blast injuries form a small percentage of 
injuries with 4% & 1.6% respectively. Limb injury is the 
most common type of injury, it mostly results from slips 
and same level falls, it includes injuries to all components 
of limb architectures such as bone, nerve, blood vessel, 
soft tissue and skin which makes for prompt and precise 

evaluation and management for optimizing functional 
outcome (18) The 2nd most common type of injury, 
result from road traffic accidents and fall from height is 
head injury, traumatic brain injuries presents in various 
forms from mild head injury that cause alterations of 
consciousness to sever head injury that cause comatose 
state and death (19). CT scan though it is very valuable 
in trauma , it was the least performed test , because it is 
not always available in our hospitals , same thing is for 
FAST. 

Most of the injuries in this study treated 
conservatively with 24.4% require surgery. Abdominal 
injuries form about 5.6% of all injuries, most of these 
injuries treated by surgery with only 21.4% treated 
conservatively. The pre-operative and postoperative 
diagnosis are nearly compatible specially in suspected 
liver & splenic injuries and most of the bowel injuries. 
Nine percent of the abdominal injuries cases that require 
exploratory laparotomy the result was negative. Most of 
the patients who underwent abdominal operations didn’t 
develop complications with approximately third of the 
patients developed complications of wound infection, 
bleeding and paralytic ileus. 

Wound infection occur more commonly than other 
complication, higher risk of infection was found in 
the older age group, patient having colostomy due left 
colonic injury, taking blood transfusion and having 
multi organ injury (20). The outcomes of this study show 
that the majority of patients recovered while 2.8 % died. 
Head injury specifically intracranial hemorrhage is the 
most common cause of death (21)

Conclusion 

Young males are the most common group of people 
exposed to trauma. Limb injury is the most common 
type of injury while head injury is the commonest cause 
of death. Most of the patients treated conservatively 
with pain management, wound’s cleaning, dressing and 
suturing. Bowel is the most common intra-abdominal 
organ affected.
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Abstract

Background : Infertility is a universal medical problem, 50% was contributed to male factors. Zinc is 
an important elements for all living cells and it is one of the most important trace elements in our bodies. 
Nanoparticles, are mall particles, that have a large surface area if compared to their size, this small size, help 
them to enter into living cells easily. This makes them an essential participant in all biological interactions 
and their modern applications. The aim was to evaluate the effects of Zinc and Nano zinc on male gonads 
histology and function. Methods: A double blind case control study, designed to test the effects of Zinc oxide 
and Nano zinc oxide on 20 rats that were divided randomly into 4 equal groups. Control, Zinc, Nano zinc, 
and hybrid (zinc and Nano zinc) group. The dose was 0.11mg/kg. Results: There was significant change in 
in serum Zinc and testosterone, more in ZnNPs containing groups. While the histological picture of testis 
ameliorated in zinc arm, but worsen in ZnNPs arm of experiment. These results lead to the Conclusion that 
Nano zinc though improve S. testosterone, it can damage the testicular tissues in certain doses.  

Key words: Zinc, Nano-zinc, sex hormones, testosterone, infertility.

Introduction

There was a variable rates of infertility among 
nations, and regions. It was estimated that around 15% 
of partners are infertile and that half of their infertility 
is caused by male related factors1. Zinc is one of the 
important elements present in all living things and it is 
one of the most important trace elements in our bodies. 
It is important for the growth and development of 
living cells, so that it presents in all body tissues and 
secretions in relatively high concentrations, especially 
in the prostate tissues and secreations. The average 
amount of zinc present in the body is about (1.4-2.3 
gm.)2,3,4,5. Many body systems were impacted by zinc 
like the reproductive, nervous, immunity, skin, and GIT 
systems1. 

Androgen production in our bodies is found to 
depend on zinc levels. The spermatozoa utilize zinc from 
seminal fluid after ejaculation (mainly prostatic), so the 
spermatozoal zinc will get higher after sperms exposed 
to prostatic part of seminal fluid, and this will enhance 

sperms’ maturation6.

Nanoparticles, are defined as small particles with a 
dimension in the range (1-100 Nanometers), they have 
a large surface area in comparism to their size, different 
degrees of biological effects, chemical reactions, and 
highly distinctive characteristics appear collectively in 
other materials. Because of their small size, they can 
be easily entered into living cells, which makes them 
an essential participant in all biological interactions 
and their modern applications7. Due to their distinct 
characteristics, they are increasingly used in various 
applications such as the pharmaceutical industry and 
bioengineering. They are also used in biomedical 
applications such as the manufacture of anti-cancer 
drugs and as antibacterial, and antifungal materials8, 
although ZnO is used as a vector for drug delivery, it 
still has cytotoxicity9. The study aimed to evaluate the 
effects of Zinc and Nano zinc on male gonads histology 
and function. 

DOI Number: 10.37506/ijfmt.v15i3.15410
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Materials and Methods

A double blind case control study, designed to test 
the effects of Zinc oxide and Nano zinc oxide on rats.  A 
twenty mature male rats were divided randomly into 4 
groups. Each group included 5 animals which included, 
Control group, Zinc group (Zn 0.11 mg / gm , Nano zinc 
(ZnNPs) 0.11 mg / gm and a hybrid group of both zinc 
and Nano zinc (Zn + ZnNPs) (0.055 mg / gm) for each 
of them. After 4 weeks of oral feeding, the biochemical 
and histological studies done. 

Statistical analysis: The data were analyzed 
statistically through the experiments system within the 
ready statistical program (SAS, 2012), and by using the 
complete random design system (CRD), as the averages 
were chosen according to Duncan’s test10. 

 Results

  Table (1) shows the effect of zinc (Zn) and Nano-
zinc (ZnNPs), and mixture of both (zinc and Nano-zinc) 

on the concentration of albumin, Zinc, and testosterone 
in serum. It showed a significant increase in the amount 
of albumin with oral administered Zn, it reached (4.38) 
While it was not significantly affected by the oral 
administration of ZnNPs and the mixture of Zn + ZnNPs 
(3.88, 3.94) respectively, as compared to the control 
group that average estimated level was (3.98). The results 
also showed that serum zinc had a non significance 
increment with the oral administration of Zn (119.6) as 
compared with control group (117.8). While the nano 
group arms of the study show significant increase of of 
serum zinc as compared with the control group , while 
zinc absorption was significantly increased when the 
oral administration of ZnNPs and the mixed Zn + ZnNPs 
reached (133.4,160.4), respectively. It was shown that 
the oral administration of Zn, ZnNPs and Zn + ZnNPs 
increase the level of testosterone to a significant levels 
. As it reached (5.17,5.60,6.10), respectively, compared 
with the control group, where it was (4.53).

 Table (1): concentration of the serum albumen, Zinc, and testosterone in control and study groups of white 
male rats.

Control Zn ZnNPs Zn+ ZnNPs

S. Albumin (g/dl) 3.98 b 4.38a* 3.88b 3.94b

S. Zinc (µg/dl) 117.8c 119.6c 133.4b* 160.4a*

S. Testosterone(ng/dl) 4.53b 5.17ab 5.60a* 6.10a*

 differed lowercase letters in one row mean that there is significant difference between study and control groups٭
at 0.05 probability level.

Figure 1: The Histology of the testes in control and study groups.
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T: seminiferous convoluted tubules; D: the stages 
of developmental spermatogenesis(black arrow) within 
the Lumen of the tubules (L), the spermatids (curved 
arrow) in the lumen of each tubule. Lydge cells(white 
arrow) found in the intertubular space (IS). 

The testis histology of control group showed that 
testicular tissue contained large numbers of seminiferous 
coiled tubules and each tubule contained the different 
stages of developmental spermatogenesis, starting with 
spermatogonia cells based on the basement membrane, 
then primary spermatocyte, then two rows of secondary 
spermatocyte, which in turn They are transformed into 
smaller spermatocytes close to the center of the lumen 
of each tube (the spermatids), and those spermatids are 
transformed into sperm at the lumen of the seminiferous 
tubules.

The picture (B) represent the testis of Zinc group, 
each convoluted tubule contains an abundance of 
spermatogonia stabilized on the basement membrane with 
dark nuclei, then another row of primary spermatocytes 
and more than two rows of secondary spermatocytes that 
transformed into several rows of spermatids close to the 
center of the lumen of the convoluted tubule. Bundles 
of sperms with a curdled liquid where noticed in the 
center of the lumen. This fluid is homogeneous, red in 
color. It has also been observed Lydge cells among the 
tubules which have endocrine function of testosterone 
secreation.

The picture (C) represent the testis of Nano-Zinc 
group, demonstrated the convoluted seminiferous 
tubule, in which the spermatogenic precursors had 
enlarged nucleus for those cells that compact with each 
other, these enlarged nuclei gives the compact cells in 
the section the dark view. The primary and secondary 
spermatocytes were found in the form of compact 
clumps also dark, while the spermatogenic precursors 
appeared in the form of separate groups at the edge of 
the lumen and within it. , The sperms were not noticed in 
the lumen where it supposed to be appeared. There was 
mass degeneration for some sperms in the lumen.

The picture (D) represent the testis of Zinc and 
Nano-Zinc group, it shows that the convoluted tubules 
contained a thickening of the basement membrane 
surrounding each tubule with the degeneration of sperm 
cells in various developmental stages. The center of the 

tubules show a presence of small clumps of cells, while 
the sperms were not clearly observed in the lumen, but 
rather a degenerated clumps near the edge.

Discussion

Medicines fixed on nanoparticle evolved to raise 
efficacy of drugs by, safeguard from digesting enzymes 
of the GIT and consequently improve absorption and 
bioavailability via oral dosage, as well it extends the 
drugs half-life in the serum. Due to its small size it 
can bypass the blood and tissue specific barriers, and 
enhance carriage of drugs to their specified tissues, or 
cells. It hastens the onset and extends the therapeutic 
effects; as well it reduce the needed therapeutic dose and 
hence reduces the unwanted effects and lessens the risk 
of toxicity11. Nano particles enhance absorption of Zn, 
hence enhance bioavailability in both serum and cells, 
the cytotoxicity also increased due to this increment12. 
These facts could explain the higher level of serum Zinc 
in Nano arm of the study, and it can be proposed that the 
testicular Zinc in Nano arm (at that dose) was reached 
the toxic level that lead to a severe tissue damage as 
shown in picture C and D. unfortunately the tissue levels 
of Zinc in the testicular tissue hadn’t measured. 

Many studies that investigate Nano Zinc toxicity 
used a large doses in their experiment both in vitro and 
in vivo studies. Nanoscale zinc oxide proved to have 
both oxidative(which was concentration dependent) 

13 and antioxidant effects(as it had been found to be 
associated with reduction of glutathione in rats)1. Low 
doses of Zinc has favorable effect on metallozymes, 
transcription factors, immune precept and cell growth 
and proteins synthesis. It also plays antioxidant, anti-
apoptotic and anti-inflammatory act. Nano zinc in higher 
dose, conveys a toxic effects via oxidative stress activity 
which is time and concentration related. The zinc oxide 
nanoparticles in high doses can made the individual 
prone to thrombosis, It can pass through blood-testis 
barriers easily. It had been shown that the higher the 
dose and the longer the time exposure , the more the 
damage13.

The toxic effect of Nanoscale Zn causes the 
seminiferous tubules to be segregated, with random 
arrangement of developing germ cell layers, with a low 
sperm count in the lumen of the tubules. These toxic 
effects was more prominent in higher doses. There was 
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a degeneration of the seminiferous tubules with wider 
spaces in between, the Sertoli and Leydig cells shows 
a prominent vacuolization. These changes increased 
with increased dose of treatment as severe as absence 
the seminiferous tubules , and spermatogenic cells count 
in all stages was decreased , due to degeneration and 
necrosis. There is evidence of cell shedding and edema 
of intertubular space14.

Zinc could modulate the sperm function by many 
different mechanisms. One of them is the action of 
zinc as a cofactor for several hundred metalloenzymes, 
particularly the enzymes responsible for protein 
synthesis15, and that’s why the serum albumen increased 
in all arms of the study as compared with the control.

One experiments showed that giving ZnNPs to 
animals lab with induced diabetes for a month lead to 
a significant elevation of their level of testosterone if 
they compared with the untreated group with diabetes, 
which returned to normal levels after treatment16. 
Zinc potentiate the release of LH and FSH from the 
pituitary, this promote production of testosterone as 
well suppress the enzyme known as aromatase which 
catalyze conversion of testosterone into estrogen. These 
two effects of Zn promotes the sexual and reproductive 
capability of individual on Zn treatment. 17

Conclusion

Although there is significant increase in serum 
testosterone, the histology of testis with Nano zinc arm of 
the study shows non favorable changes of seminiferous 
tubules represented by degeneration of spermatids and 
sperms, if compared with control or Zinc alone group. 
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Abstract

Background: Several vaccines against coronavirus disease (COVID-19) have been licensed and are being 
distributed globally in various regions.  The general population’s knowledge, and attitudes of COVID-19 
vaccinations, on the other hand, are poorly understood. Subjects and Methods: This study is a descriptive; 
cross sectional study conducted at 4 hospitals and primary health care sectors in Babylon City. The Data 
were collected by direct interview with the paramedical staff by the researcher, by using a self-reporting 
questionnaire form. Results: The current study showed that the highest proportion of paramedical staff, 28% 
in Imam Al-Sadiq Hospital. The mean ± SD of their ages was 36.3±15.7 years, the age range at the time of 
study was between (19-59) years. The study found that 50.25% of participants were single and for Job title, 
distribution of Medical assistant constitutes were 40% of participants. Conclusions: We conclude that most 
paramedical staff had good scores for knowledge and attitude towards Covid-19 vaccine, despite found poor 
scores for some participants.

Key words: Knowledge, Attitude, Paramedical Staff, Covid 19 Vaccine

Introduction

Coronavirus disease (COVID19) is a lethal disease 
that continues to afflict many countries around the world. 
This is caused by the new coronavirus strain SARS-
CoV-2 which has become a major public health issue 
around the world 1.

Vaccines are an essential method for preventing 
the spread of the COVID19 pandemic. More than 100 
COVID-19 vaccine candidates were being produced 
as of April 8, 2020.2. This vaccine development is 
going fast; two vaccine candidates had entered Phase 1 
clinical trials prior to March 30, 2020 3, and five vaccine 
candidates were in Phase 1 clinical trials as of April 9, 
2020.4. Given the large population and the relatively 
high vaccine hesitancy for current vaccinations as well 
as low vaccination coverage, understanding vaccine 
acceptance is crucial 5 6.

Since SARSCoV2 is a highly contagious virus that 
affects populations all across the world, vaccinations 
are the most important public health measure and the 
most effective method for protecting the population 

from COVID19. The competition to develop COVID19 
vaccines to prevent the disease’s spread and devastating 
consequences is still on7 8, and new, more effective 
vaccines are likely to emerge. With vaccine distribution 
ongoing, it’s vital to determine community acceptance 
of COVID-19 vaccinations 9.

The willingness to be vaccinated against infectious 
diseases is recognized as a major factor influencing 
vaccination program success. Vaccine apprehension 
is a complicated public health issue in China. Vaccine 
scandals and warnings of serious side effects of 
vaccination have raised vaccination hesitancy and 
mistrust in the country’s immunization program over the 
last decade 10.

Aim of Study

To identify knowledge and attitude of paramedical 
staff towards Covid-19 vaccine in Babylon City.

Subjects and Methods:

Study design and Time of Study: This study is 
a descriptive; cross sectional study conducted at 4 

DOI Number: 10.37506/ijfmt.v15i3.15411



816    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

hospitals and primary health care sectors in Babylon 
City. Data were collected during the period starting (The 
third of January 2021- The first of March 2021).

Sampling Technique: Total number of participants 
in this study was 400 paramedical staff randomly 

selected from two hospitals “Imam Al-Sadiq Hospital, 
and Hilla Teaching Hospital”. And two primary health 
care sectors as “First Al-Hilla sector, and Second Al-
Hilla sector, Were chosen from Babylon City by simple 
random sampling technique (Table 1).

Table 1: The total number of paramedical staff randomly selected from Health Organizations in Babylon 
City.

Health Organization
The total number of paramedical staff randomly selected in this 

study

No %

Imam Al-Sadiq Hospital 112 28%

Hilla Teaching Hospital 97 24.25%

First Al-Hilla sector 91 22.75%

Second Al-Hilla sector 100 25%

Total 400 100%

Data Collection:

The Data were collected by direct interview with 
the paramedical staff by the researcher, by using a self-
reporting questionnaire form.

Statistical Data Analysis

Analysis of data was carried out using the available 
statistical package of SPSS-25 (Statistical Packages 
for Social Sciences- version 25). Data were presented 
in simple measures of frequency, percentage, mean, 
standard deviation, and range (minimum-maximum 
values).The significance of difference for different 
percentages (qualitative data) were tested using Pearson 
Chi-square test (c2-test).Statistical significance was 
considered whenever the P value was equal or less than 
0.05. 

Results

Distribution of Demographic data of the health 
workers

Table 2: Showed the demographic characteristics of 
paramedical staff. The highest proportion of paramedical 
staff, 28% in Imam Al-Sadiq Hospital and for gender, 
distribution of female constitutes were 51%. While 
41.25% of the studied sample were (19-29) years of age. 
As for Marital status, the study found that 50.25% of 
participants were single and for Job title, distribution of 
Medical assistant constitutes were 40% of participants. 
A high percentage (94.5%) of the studied sample was 
residence in urban regions.

Table 2: Demographic characteristics of the sample with number (percentage) of paramedical staff

Socio-demographic 
characteristics

No %

Health organization

Imam Al-Sadiq Hospital 112 28%

Hilla Teaching Hospital 97 24.25%

First Al-Hilla sector 91 22.75%

Second Al-Hilla sector 100 25%
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Demographic data:

Gender
Male 196 49%

Female 204 51%

Age group 

19-29 165 41.25%

30-49 151 37.75%

50-59 84 21%

Mean ±SD (Range) 36.3±15.7 (19-59)

Marital status

Single 201 50.25%

Married 190 47.5%

Other 9 2.25%

Job title

Medical technologist 102 25.5%

Medical assistant 160 40%

nurse 138 34.5%

Residence
Urban 378 94.5%

Rural 22 5.5%

Table 3 demonstrated that 58.5% of the studied 
sample responded “yes” regarding have sufficient 
knowledge about the Covid-19 vaccine. And the answers 
50.75% of paramedical staff were correct about Covid-19 
vaccine is an effective way to protect individuals from 
serious Covid-19 disease. The incorrect answer about the 
COVID-19 vaccines contain human or animal products 
were 47% of participants. A high percentage (93.75%) 
of the studied sample was the correct answer “no” about 

Cont... Table 2: Demographic characteristics of the sample with number (percentage) of paramedical staff

the influenza vaccine can prevent COVID-19. And the 
answers 77.5% of paramedical staff were correct “don’t 
know” about COVID-19 can vaccines affect fertility. 
The current study found that 89.25% of the studied 
sample were correct to answer “don’t know” about the 
Covid-19 vaccine has long-term safety concerns. While 
The highest proportion of paramedical staff, 44.75% 
were a source of COVID-19 vaccine information from 
the internet and social media. 

Table 3: Knowledge of Paramedical staff toward Covid-19 vaccine

Questions
Yes No Don’t know

No % No % No %

Do you have Sufficient knowledge about Covid-19 
vaccine?

234 58.5% 166 41.5% - -

Do you know about the effectiveness of COVID-19 
vaccine?

192 48% 9 2.25% 199 49.75%
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Covid-19 Vaccine is an effective way to protect 
individuals from serious Covid-19 disease

203 50.75% 181 45.25% 16 4%

Do you think that Covid-19 Vaccine can change 
DNA?

94 23.5% 200 50% 106 26.5%

Do the COVID-19 vaccines contain human or 
animal products?

188 47% - - 212 53%

Do you think that the influenza vaccine can prevent 
COVID-19?

- - 375 93.75% 25 6.25%

A COVID-19 vaccine can cause serious 
complications

55 13.75% 12 3% 333 83.25%

Can COVID-19 vaccines affect fertility? 67 16.75% 23 5.75% 310 77.5%

Does vaccination increase autoimmune diseases? 193 48.25% 43 10.75% 164 41%

Covid-19 Vaccine work effectively to protect 
individuals & societies.

203 50.75% 181 45.35% 16 4%

Is it safe to take more than one type of covid-19 
vaccine?

26 6.5% 297 74.25% 77 19.25%

Is it allowed to take the vaccine during infection 
with Covid-19 disease?

42 10.5% 316 79% 42 10.5%

Do you think that taking the Covid-19 vaccine 
allows leaving the mask?

51 12.75% 277 69.25% 72 18%

Do you think that the Covid-19 vaccine has long-
term safety concerns?

43 10.75% - - 357 89.25%

What are your source(s) of COVID-19 vaccine 
information?

No %

Internet and social media 179 44.75%

Mass media 32 8%

Friends and families 17 4.25%

Others 172 43%

Cont.. Table 3: Knowledge of Paramedical staff toward Covid-19 vaccine
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Table 4: The current study showed that 50.75% 
of respondents were responded “yes” about take the 
COVID-19 vaccine without any hesitation if it is 
available in Iraq. While 50.75% of the studied sample 
had no preference to acquire immunity against infectious 
diseases naturally (by having the disease), 55.25% of 
respondents had trust the ministry of health to ensure 
that vaccines are safe. Well as 77.25% of paramedical 
staff had trust science to develop safe effective new 
vaccines. Half of the studied sample (50%) respond 
“yes” regarding the COVID-19 vaccine is essential for 

everyone, and 50.5% of participants respond “yes” about 
encouraging family/friends/relatives to be vaccinated 
against COVID-19. While 49.5% of paramedical staff 
responded “yes” regarding fear of adverse reactions 
for Covid-19 vaccine, also 63.5% of participants were 
responded “yes” for the COVID-19 vaccine should 
be distributed fairly to everyone. A high percentage 
(56.25%) of the studied sample were respond “don’t 
know” regarding the safety of a vaccine developed in 
an emergency, during an epidemic, can be considered 
guaranteed.

Table 4:Attitude of Paramedical staff toward Covid-19 vaccine

Questions Yes No Don’t know

No % No % No %

Do you take the COVID-19 vaccine without any 
hesitation if it is available in Iraq

203 50.75% 181 45.25% 16 4%

do you prefer to acquire immunity against infectious 
diseases naturally (by having the disease) 

181 45.25% 203 50.75% 16 4%

Do you trust the ministry of health to ensure that 
vaccines are safe

221 55.25% 179 44.75% - -

Do you trust science to develop safe effective new 
vaccines

325 81.25% 75 18.75% - -

The COVID-19 vaccine is essential for everyone 200 50% 78 19.5% 122 30.5%

Encouraging family/friends/relatives to be 
vaccinated against COVID-19.

202 50.5% 180 45% 18 4.5%

Do you think it is not possible to reduce the 
incidence of COVID-19 without vaccination?

203 50.75% 181 45.25% 16 4%

Fear of adverse reactions for Covid-19 vaccine 198 49.5% 171 42.75% 31 7.75%

The COVID-19 vaccine should be distributed fairly 
to everyone

254 63.5% 146 36.5% - -

Are the government institutions able to provide a 
sufficient amount of COVID-19 vaccine? 73 18.25% 156 39% 171 42.75%

Do you the safety of a vaccine developed in an 
emergency, during an epidemic, can be considered 

guaranteed
65 16.25% 110 27.5% 225 56.25%
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Table 5: Showed that there were no significant 
relationships between the overall knowledge of 
paramedical staff and socio-demographic characteristics 
(gender, marital status, and residence) (p-value >0.05). 

while significant association for variables as a health 
organization, age group, and job title (p=0.003, p=0.024, 
and p=0.037, respectively) as explained in table

Table 5 : Association between Demographic Characteristics of Studied Samples and Knowledge Score about 
Covid-19 Vaccine.

variable

Knowledge score

P valuePoor(>20) Fair (20-24) Good ( ≥25)

No % No % No %

Health 
organization

Imam Al-Sadiq Hospital 12 10.71% 33 29.46% 67 59.82%

0.003*

Hilla Teaching Hospital 8 8.25% 29 29.89% 60 61.85%

First Al-Hilla sector 15 16.48% 42 46.15% 34 37.36%

second Al-Hilla sector 11 11% 23 23% 66 66%

Gender
Male 17 8.67% 21 10.71% 158 80.61%

0.246

Female 27 13.24% 26 12.75% 151 74%

Age group

19-29 14 8.48% 41 24.85% 110 66.67%

0.024*30-49 6 3.97% 22 14.56% 123 81.45%

50-59 8 9.52% 12 14.28 64 76.19%

Marital status

single 32 15.92% 44 21.89% 125 62.18%

0.278Married 21 11.05% 32 16.84% 137 72.1%

other 2 22.22% 2 22.22% 5 55.56%

Job title

Medical technologist 6 5.88% 22 21.56% 74 72.55%

0.037*Medical assistant 26 16.25% 22 13.75% 112 70%

nurse 22 15.94% 30 21.74% 86 62.32%

Residence

Urban 79 20.9% 101 26.72% 198 52.38%

0.971

Rural 5 22.73% 6 27.27% 11 50

*Significant difference between proportions using Pearson Chi-square test at 0.05 levels.
     * Total number of paramedical staff involved in the study was 400
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Table 6: No significant association for all items or variable except having health organization, and job title the 
association found to be statistically significant (P-value <0.05)

Table 6:The association between Demographic Characteristics of Studied Samples and Attitude Score about 
Covid-19 Vaccine.

variable

Attitude score

P valuePoor(>20) Fair (20-24) Good ( ≥25)

No % No % No %

Health 
organization

Imam Al-Sadiq Hospital 9 8% 43 38.39% 60 53.57%

0.008*

Hilla Teaching Hospital 9 9.27% 39 40.2% 49 50.5

First Al-Hilla sector 11 12% 45 49.45% 35 38.47%

second Al-Hilla sector 11 11% 23 23% 66 66%

Gender
Male 13 6.63% 29 14.8% 154 78.57%

0.499

Female 19 9.31% 34 16.66% 151 74%

Age group

19-29 14 8.48% 39 23.63% 112 67.87%

0.16230-49 5 3.31% 28 18.54% 118 78.15%

50-59 8 9.52 17 20.24% 59 70.24%

Marital status

single 16 7.96% 58 28.85% 127 63.18%

0.073Married 14 7.36% 32 16.84% 144 75.78%

other 1 11.11% 2 22.22% 6 66.67%

Job title

Medical technologist 17 16.66% 12 11.76% 73 71.56%

0.027*Medical assistant 31 19.37% 31 19.37% 98 61.25%

nurse 20 14.49 39 28.26% 79 57.25%

Residence

Urban 68 17.99% 100 26.46% 210 55.56%

0.799

Rural 3 13.64% 7 31.82% 12 54.55%

*Significant difference between proportions using Pearson Chi-square test at 0.05 levels.
   * Total number of paramedical staff involved in the study was 400
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Discussion

The current study showed that 48% of paramedical 
staff responded “yes” to know about the effectiveness 
of the COVID-19 vaccine. This result agreed with the 
published study findings conducted in Bangladesh 11, 
which found that 54.3% of participants responded “yes” 
regarding knowledge about the effectiveness of the 
COVID-19 vaccine.

The results of this study indicated that 45.25% of 
paramedical staff responded “No” regarding Covid-19 
vaccine is an effective way to protect individuals from 
serious Covid-19 disease. This result disagrees with the 
finding of another study done in China 12, which found 
that 89.5% of participants responded “yes” regarding 
COVID-19 vaccination as an effective way to prevent 
and control COVID-19.

The results of this study indicated that 93.75% 
of paramedical staff does not think that the influenza 
vaccine can prevent COVID-19. This finding disagreed 
with the previous study results done in Bangladesh 13, 
which found that only 35.20% of participants does not 
think that the influenza vaccine can prevent COVID-19.

In this study, 41% of paramedical staff responded 
“don’t know” about vaccination increase autoimmune 
diseases. This result agreed with the published study 
findings conducted in Bangladesh 11, which found that 
58.8 % of participants responded “don’t know” regarding 
vaccination increase autoimmune diseases.

In this study, the highest proportion of source of 
COVID-19 vaccine information is 44.75% of participants 
for internet and social media. This result is in agreement 
with the finding another study done in Romania 14, 
which found that 45% of participants indicate to internet 
sources.

About 45.25% of the studied sample had a preference 
to acquire immunity against infectious diseases naturally 
(by having the disease). This result agrees with the 
published study findings conducted in Bangladesh 13, 
which found that 34.60% of participants strongly agreed 
to preference for natural immunity.

The current study showed that 39% of paramedical 
staff said the government institutions unable to provide 
a sufficient amount of COVID-19 vaccine. The finding 

is in agreement with the previous study results done in 
Bangladesh 13, which found that 37.80% of participants 
strongly disagree for provide a COVID-19 vaccine for 
all citizens for free.

In this study, 44.75% of respondents had no trust 
in the ministry of health to ensure that vaccines are 
safe. This result disagreed with another study’s findings 
conducted in Canada 15, which found that 87.04% of 
participants had trust the ministry of health to ensure that 
vaccines are safe.

The current study showed that 81.25% of the studied 
sample had trust science to develop safe effective new 
vaccines. This result is in agreement with another 
study’s findings conducted in Belgium 15, which found 
that 87.04% of participants had trust science to develop 
safe effective new vaccines.

In this study, 50.75% of paramedical staff responded 
“yes” about think it is not possible to reduce the 
incidence of COVID-19 without vaccination. This result 
agreed with the published study findings conducted in 
Bangladesh 11, which found that 63.4 % of participants 
responded “yes” regarding thinking it is not possible to 
reduce the incidence of COVID-19 without vaccination

The results of this study indicated that only 16.25% 
of paramedical staff responded “yes” regarding the 
safety of a vaccine developed in an emergency, during 
an epidemic, which cannot be considered guaranteed. 
This result disagreed with the study findings done in 
France 15, which found that 45.15% of participants 
responded “yes” to the safety of a vaccine developed 
in an emergency, during an epidemic, which cannot be 
considered guaranteed.

Conclusions

1- We conclude that most paramedical staff 
had good scores for knowledge and attitude towards 
Covid-19 vaccine, despite found poor scores for some 
participants.

2- The study found that most paramedical staff in 
First Al-Hilla sector had the poorest and fair knowledge 
score comparison other health organizations that have 
good scores for most items.
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Abstract 

Sterilization procedures is an essential clinical competency in health care to minimize visibility of hospital 
staff, guests, patients, and their visitors, follow both of these grooming instructions. incorporate infectious 
control and outbreak detection techniques across all healthcare systems Since one of the main factors for 
medical services is the prevention of infectious infections, the health care team must consider infection 
management and infection control as well. in order to deter the transmission of microorganisms, process 
involves all hands-use, safety clothing (gowns, masks), and adequate waste disposal.

the aim of this research is to evaluate nursing’s sterilization techniques. The preliminary pre-experimental 
architecture was put in place in place in Al-Dani Teaching Hospital for the duration of the timeframe from 
(17 September, 2020 to 16 March, 2021) on non-probability sampling of 30 Emergency department staff.

The analysis showed major changes in the application of sterile domains from before the evaluation 
(pvalue=0.0001). The researcher found that emergency department nurses did not use appropriate 
sterilization techniques prior to the introduction of an instructional curriculum, yet after the application, 
they demonstrated high quality toward the use of sterilization techniques Facilities and medical equipment 
are urged to develop their awareness and sterilization procedures in the ED; it also, emergency nurses with 
additional experience are invited to join.

Keywords: Effectiveness of an education program,  nurses’ practices, sterilization techniques. 

Introduction

  Sterilization techniques, require effort and proper 
work to complete any like process, such as: puncture, 
wound repair or central line positioning, to be done. It 
is a simple scientific skill used to avoid infection from 
microorganism, causing diseases. Adopting a large 
scale program to implement these strategies that is cost, 
effective, self-financed, and the educational methods in 
this program are evidence based [1]. 

Sterilization techniques a group of methods, that 
is available in all health care facilities where providers 
conduct surgery or other intervention therapy. It is 
process that include hand hygiene, wearing personal 
protective equipment (PPE) (e.g., gloves, gowns, masks), 
medical weste management, used to avoid infection by 
microorganisms. Clean technologies can be used to 

decrease the total amount of microorganisms present, 
when is used to reduce infection risk for the patient by 
remain items and regions free of microorganisms [2].

The first-line to eliminate infection in health care 
services which are achieved for reducing the spread of 
pathogens are Infection prevention steps. The spread 
of pathogens from one human to another, is minimized 
by aseptic strategies, and these strategies discourage 
infectious agents from existing on items and areas as 
much as possible [3].

Infection prevention strategies operate by avoiding 
the transmission of infection, causing microbes to ensure 
patient and health care workers’ protection. Infection 
reduction strategies are the cornerstone of infection 
management and also offer good preventive services 
to minimize patient illnesses and risks, decrease patient 
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visits, and reduce financial costs. Infection control 
practices safe health care providers from infected blood 
or body fluids by making barriers to reduce transmission 
[4] [5].

Infection control and prevention are among the 
majority important measures to safe patients, health 
care workers (HCWs) and the community from 
microorganisms that cause harm. Patient safety, 
preventing complications and reducing health systems 
costs, is done by means of infection control practices. It 
is considered one of the generality essential procedures 
of the global health care systems [6].

One of the important challenges of the medical 
emergency department is infection control and 
minimizing infectious diseases, because it is a section 
that links ambulance and hospital. The emergency team 
plays an important role in providing medical care, when 
the number of patients increases during mass casualties, 
natural disasters and public health emergencies. The 
health care team in the emergency department must 
know infection control and infectious disease control, 
not just diagnosis and management, because one of 
the most important reasons why a patient needs care 
is infectious diseases. Direct and frequent interactions 
between patients and HCWs difficulty in implementing 
infection prevention practices measures [7].

Statistics report that about 3 million transcutaneous 
contacts to blood borne viruses (2 million HBV; 900,000 
HCV and 300,000 HIV) are encountered annually among 
the 35 million nursing staff globally. It is estimated that 
66,000 hepatitis BV, 16,000 hepatitis CV and 2000 to 
5000 HIV infections result from these accidents. Over 
than 90% of these diseases occur in countries with low 
wages, and most are preventable. Health care workers 
must protect the skin and mucous membranes during 
contact with any patient’s blood or bodily fluids by using 
adequate barrier mechanisms. When the hands of health 
care staff, as well as medical instruments and equipment, 
are infected with pathogens, it makes the infection spread 
quickly when some medicinal or surgical operation is 
done [8].

Method of the Study 

A pre-experimental design (one group pretest-
posttest design) has been carried out is choice to specific 

phenomena of interest related to evaluate nurses’ 
practices regarding sterilization techniques at emergency 
department. The period of the study started from (17th 
September, 2020) to (16th March, 2021).

A non- probability (purposive) sample was selected 
to obtain representative and accurate data. The total 
number of nurses participating in the study program was 
(30) nurses who are working at emergency department 
in Al-Diwaniya Teaching Hospital. The sample had 
been taken in one group.

Study instrument 

The tool for the study, including two parts, first 
consists of (7) paragraphs: age, gender, educational level, 
place of work, total years of work, years of experience in 
the emergency department, number of training courses 
on infection control and the date of the last course. The 
second part consists from 8 domains which include : 
hand washing, gloves, gown, mask, instruments and 
equipment, peripheral venous catheter (PVC), intra 
venous IV fluids and medication, and medical weste 
management. 

The content validity of the instrument has been 
established by evaluation of the observational checklist 
and educational program through a panel of (11) experts, 
who had more than 10 years of professional experience 
in their fields, to visibility and competence the content 
of the educational program and observational checklist 
about sterilization techniques. 

Scoring:

The patterns used for rating and scoring of 
sterilization techniques domain items is Likert 
scales (Three points) which scored as (Always=3), 
(Sometimes=2), and (Never=1). 

The Statistical Data Analysis

The data in this study were analyzed by using 
(SPSS) Statistical Package for Social Sciences version 
25 application of statistical analysis system. To analyze 
and evaluate the results of the study.

Results and Discussion

Demographic data of the present study 
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The table (1) represents the socio -demographic 
characteristics of the present study. The results of 
this study showed that the largest age percentage of 
participants in this study between 20 to 29 years is 
(50%). These results are consistent with (Desta et al., 
2018), which found in their study that the sample’s age 
ratio between 24 to 30 is (52%) [9].

According to the results of this study that indicates to 
more than half of the nursing staff is males in ratio 70% 
and 30% of females. these results agree with (Faris & 
Hassan, 2016), which found in their study that majority 
of the sample’s gender of males [2].

Regarding the level of education, the results of 
this study found that 50% of the participants graduated 
from the college of nursing. these findings agree with 
(Ghorbani et al., 2016), which indicates that most 
participants were graduated from the college of nursing 
(60%) [10].

According to the number years of experience in 
nursing field, the results of this study found that most 
nurses have 1 to 5 years of experience in ratio (50%). 
These finding supported (Eskander et al., 2013) [11], 
which indicates that percentage of the nursing staff (55.6 
%) that had years of experience from (1 - 5). While found 
the results of this study that 70% of nurses had from 1 
to 5 years of experience in emergency department. this 
results agree with (Kilic et al., 2016), that indicates 
majority of nurses had 1 to 5 years of experience in 
emergency department [12]. 

The study findings according to the training sessions 
about practices of control infection shows that all 
participates in this study have no training courses about 
infection control measures. These results supported 
with (Attia et al., 2016), which shows that all nurses 
did not participate in training courses in this field. The 
researcher explain causes of these results due to did not 
work courses related to practices of control infection in 
the hospital by continuous education unit [13].

Table (2) showed that overall nurses’ practices 
related to main domains of sterilization techniques at 
pre-test. The study result indicate that overall evaluation 
of nurses’ practices to main domains of sterilization 
techniques at pre-test was fair practices at mean score 
(1.53), but after application of the educational program, 

the overall nurses’ practices related to main domains 
of sterilization techniques at post-test was improved to 
good practices at mean score (2.58).

Table (3) shows mean difference between pre-test 
and post-test of the nurses’ practices before and after 
application of the program, which indicate that all post-
test practices scores (hand washing, gloves, gowns, mask, 
instruments and equipment, peripheral venous catheter, 
intravenous infusion and medication, and medical west 
management) to be higher significant difference than 
pre-test at mean score (2.59),(153) respectively and 
p-value (0.0001) when analyzed by t-test. 

These findings are along with studies performed by 
(Mahrous,. 2016), who evaluate the effect of universal 
precautions intervention program on nurses’ knowledge 
and practice regarding hepatitis B virus, which found 
that educational program enhanced knowledge and 
practice and decreased risk of spread infection after 
implementation of program [14].

Another study carried out by (Abdulla & Abdulla, 
2014), they find out the effect of an educational program 
on nurse’ knowledge and practices concerning hepatitis 
B virus, which found that educational program played 
important role in improved knowledge and practices 
toward prevention of hepatitis B virus [15].

Association between demographic data and 
nurses’ practices.

Results of tables (4) showed that there is no 
significant relationship between the overall nurses’ 
practices after application the educational program (post-
test) with their demographic data(age, educational level, 
number of years in employment, and years of experience 
in emergency department) at p-value more than (0.05).

These results are comes along with the studies 
conducted by (Ayed, 2015), who assess the level of 
knowledge and practice of infection control among 
nurses in governmental hospitals of Palestine, that found 
there is no significant statistical differences between 
nurses’ practices regarding infection control measures 
with age, educational level, and years of experience 
(p>0.05) [16]. 

 There are no differences in overall nurses’ practices 
after application of the program according to their 
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Gender at p-value (0.451) which mean no statistically 
differences between nurses’ practices and their Gender 

The study results agree with (Abdulhassan & Ali, 
2020), who hand hygiene practices and infection control 

measures among emergency units health care providers, 
which found that no significant relationship between 
practices of healthcare providers regarding infection 
control with their gender [17]. 

Table (1): Study Sample Demographic Data (N= 30)

Demographic data Rating and intervals Frequency Percent

Age / Years

20-29 15 50.0

30-39 8 26.7

40-49 4 13.3

50 and more 3 10.0

Gender
Male 21 70.0

Female 9 30.0

Number Of Training Session About 
Infection Control

Yes 0 0.0

No 30 100.0

Educational Level

Secondary Nursing School 6 20.0

Diploma 9 30.0

Bachelor 15 50.0

Number Of Years In Employment

1-5 15 50.0

6-10 7 23.3

11-15 5 16.7

16-20 3 10.0

Years Of Experience In ED

1-5 21 70.0

6-10 4 13.3

11-15 3 10.0

16-20 2 6.7
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Table (2) Summery Statistics of the Overall Nurses’ Practices Before and After Application of the Program 
(N= 30)

Main studied domains 
Pre-Test Post-Test

Mean
Std. 

Deviation
Evaluation Mean

Std. 
Deviation

Evaluation

Hand Washing 1.47 .185 Fair Practices 2.60 0.00 Good Practices

Gloves 1.33 .239 Poor Practices 2.50 0.00 Good Practices

Gowns 1.406 .036 Fair Practices 2.51 0.17 Good Practices

Mask 1.53 .126 Fair Practices 2.60 0.20 Good Practices

Instruments and equipment 1.66 .239 Fair Practices 2.68 0.25 Good Practices

Peripheral Venous Catheter 1.62 .169 Fair Practices 2.71 0.34 Good Practices

Intravenous Infusion and 
Medication

1.60 .203 Fair Practices 2.60 0.20 Good Practices

Medical West Management 1.64 .199 Fair Practices 2.48 0.19 Good Practices

Overall Nurses’ Practices 1.534 .046346 Fair Practices 2.58 0.11 Good Practices

Mean, good practices (mean 2.34-3), fair practices (mean 1.34-2.33), poor practices (mean 1-1.33).

Table (3) Mean Difference (Paired t-test) of the Nurses’ Practices Before and After Application of the 
Program. 

Main studied domains 
Periods of 

measurements 
Mean

Std. 
Deviation

t-value d.f. p-value 

Hand washing 
Pre-test 1.47 0.19

33.254 29
0.0001

HSPost-test 2.60 0.00

Gloves
Pre-test 1.33 0.24

26.655 29
0.0001

HSPost-test 2.50 0.00

Gowns
Pre-test 1.41 0.04

34.987 29
0.0001

HSPost-test 2.51 0.17

Mask
Pre-test 1.53 0.13

26.913 29
0.0001

HSPost-test 2.60 0.20

Instruments and 
Equipment’s

Pre-test 1.67 0.24
15.503 29

0.0001

HSPost-test 2.68 0.25

Peripheral Venous Catheter
Pre-test 1.62 0.17

14.548 29
0.0001

HSPost-test 2.71 0.34

Intravenous Infusion and 
Medication

Pre-test 1.60 0.20
20.857 29

0.0001

HSPost-test 2.60 0.20

Medical West Management 
Pre-test 1.64 0.20

23.930 29
0.0001

HSPost-test 2.48 0.19

Overall Nurses’ Practices
Pre-test 1.53 0.05

52.509 29
0.0001

HSPost-test 2.59 0.11
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Table (4):) Means Difference of the Nurses’ Practices After Application of the Program according to their 
Demographic Data

Demographic data Rating and interval N M Std
Value of 

test 
p-value

Age / Years

20-29 15 2.55 0.08

2.010

F

0.137

NS

30-39 8 2.58 0.10

40-49 4 2.69 0.15

50 and more 3 2.62 0.15

Total 30 2.59 0.11

Educational Level

Secondary Nursing School 6 2.61 0.11

3.337

F

0.051

NS

Diploma 9 2.64 0.13

Bachelor 15 2.54 0.08

Total 30 2.59 0.11

Number Of Years 
In Employment

1-5 15 2.55 0.08

3.791

F

0.022

S

6-10 7 2.55 0.07

11-15 5 2.71 0.14

16-20 3 2.62 0.15

Total 30 2.59 0.11

Years Of 
Experience In ED

1-5 21 2.56 0.08

3.101

F

0.044

S

6-10 4 2.71 0.16

11-15 3 2.57 0.14

16-20 2 2.67 0.17

Total 30 2.59 0.11

Gender 
Male 21 2.5952 0.124

0.764

T

0.451

NS
Female 9 2.5616 0.061

N: umber, M : mean , STD : stander deviation, F: analysis difference, T : T-Test , S:singfcant, N.S: non-
significant 
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Abstract

Background: Sickle cell anemia is a chronic disease and a blood disorder that induces cellular modification 
to the sickle-shaped form of defective hemoglobin in red blood cells. It is the most common genetic blood 
disease in the world. For people with sickle cell disease, it is important to explore non pharmacological 
treatments and use them as alternatives to drug treatments to relieve and treat acute and chronic pain. 

Methodology: A descriptive (quasi experimental) design. This study used a pretest, posttest I and posttest II 
with a design that is used is the one group. A non- probability sample of (30) mother was chose. 

Result: The findings of the study indicated that there was high significant difference among mother’s 
knowledge pretest and posttest I and posttest II at p-value =0.001. That indicates the effectiveness of 
educational program.

Conclusion: The study concluded that there was no significant relationship between (age of mother, marital 
status, and Number of Pain Crises per Month) with mother’s knowledge also significance relationship 
between (level of education,) with mother’s knowledge. 

Recommendation: Frequent lectures and such educational program about non pharmacological to pain 
management should be implemented in Basra center for hereditary blood disease. Provide an educational 
booklet for mother includes information about sickle cell anemia and non-pharmacological to pain 
management. Real need for coordination with the media in order to increase mothers’ knowledge about non 
pharmacological to pain management. 

Keywords: Mother’s Knowledge, Sickle Cell Anemia, Non-Pharmacological Approaches, Pain Management 

Introduction

Sickle cell anemia is a chronic disease and a blood 
disorder that induces cellular modification to the sickle-
shaped form of defective hemoglobin in red blood cells, 
resulting in the blood supply of the oxygen carrier being 
stopped [1].

Specifically, 1 in 12 individuals carry the sickle cell 
gene. It is the most common genetic blood disease in 
the world. There are about 70,000 to 100,000 Americans 
with sickle cell disease, according to the National Heart, 
Lung, and Blood Institute of America[2].

Sickle cell anemia is a major health problem in Iraq, 
especially in Basra, south Iraq, Due to the high rate of 
disease transmission, frequency of kin marriages, genetic 
factors, large family size, ethnic origin and geographic 
region [3].

More than 300,000 babies are born with sickle cell 
anemia annually, about two-thirds of them in Africa, 
according to recent global estimates. There are no 
clear survival data available for children with sickle 
cell anemia. However, reports from Benin and Nigeria 
indicate death rates of 50 % and 90 %, respectively. 
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Cultural history, lack of medical education, and 
insufficient health care facilities are important factors 
believed to lead to high death rates among children with 
sickle cell anemia in Africa[4].

In the eastern and southwestern regions of Saudi 
Arabia, SCA is prevalent. However, there is currently 
no reliable statistical data available on its prevalence in 
Saudi Arabia[5].

In Iraq, SCA patients are divided into two 
geographical regions, where they constitute a major 
health concern. The largest percentage is among the 
Arabs in the extreme south, where 6.48% of Basra’s 
population carries the sickle cell trait. The second most 
prevalent area is among the northern Kurdish population, 
where 1.2% of Dohuk people are carriers[6].

People with SCA have both acute and chronic pain. 
For people with sickle cell disease, it is important to 
explore non-drug treatments and use them as alternatives 
to drug treatments to relieve and treat acute and chronic 
pain. An educational program that includes mothers of 
children with SCA can help use non-pharmacological 
pain management strategies for their children. The 
educational program allows parents to improve 
their knowledge of SCA and the importance of non-
pharmacological methods [7].

Chronic anemia and occasional pain episodes are 
the main features of sickle cell anemia. The shape of the 
red blood cells is changed from normal cells to sickle or 
crescent shape. The misshapen RBCs may cause tissue 
infarction and inhibit microcirculation. It mainly causes 
pain in organs or joints; Hand and foot syndrome, eye 
problems, as well as other complications including heart 
problems, infection, spleen retention, leg ulcers, lung 
congestion, puberty and slow growth in childhood and 
sometimes a small frame in adults[8].

Therefore, pain management leaders suggest 
implementing biological, behavioral, and social therapies 
to relieve chronic pain. The role of pharmacotherapy for 
pain in sickle cell disease, especially opioids, has been 
recognized over the past three decades; however, little 
attention has been paid to using non-pharmacological 
methods to better deal with and treat chronic pain 
associated with sickle cell anemia. It is also widely 
accepted that pharmacological treatments alone are 

rarely sufficient, and that non-drug approaches to pain 
management are very important due to the recent increase 
in accidental deaths from opioid. A series of coordinated 
and planned activities aimed at enhancing trainers’ 
knowledge, helping them assess their facts, improve 
their skills, processes, and solve their problem[9].

Methodology

Design of the Study:

A descriptive (quasi experimental) design study 
was carried out at Basra Center for Hereditary Blood 
Diseases from19 September 2020 to 30 March 2021.

Ethical Consideration

Before each mother took part in the study, the 
Researchers explained the study’s purpose. Mothers 
were assured that the study maneuver would not harm 
the study sample in any way, either directly or indirectly. 
Before any data was collected, each patient gave their 
verbal consent. Also, ethical approval was obtained from 
ethical committee of research in the Faculty of Nursing/
University of Baghdad regarding confidentiality and 
anonymity of participants .

Setting and sample of the Study: This study was 
conducted at Basra Center for hereditary blood diseases 
in Basra governorate which receive patients with blood 
diseases for investigation and treatment. A non-probability 
sample is chosen for the current study, which consist of 
study involves (45) mother divided as (30) mother were 
selected as sample of study group. (10) Mother was 
selected for assessment need and (5) mother was selected 
for pilot study.

Data Analysis Methods:

The data were analyzed through the application 
of statistical package for social science IBM-SPSS 
version 24.0 and by applying descriptive and inferential 
statistical tests:

Results and Discussions

Discussion of Mothers’ Socio-Demographic 
Characteristics: Table(1) 

As regards to age; half mothers are young adult with 
age group 30-39 years (50%) with average (37±7). This 
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was similar to what was reported study was stated that 
56% of mothers age from 30:39 years, with mean age 
(38.2±.8.1)[8].

Regarding mother’s level of education refers that 
the highest percentage of mothers are graduated from 
primary school (36.7%) and (33.4%) are graduated 
from secondary school. This is close to the percentages 
reported in Sudan was pointed that (46%) of mother 
studies university, (41%) secondary school, and 13% of 
mother primary school[10].

On the subject of marital status; most of mothers are 
living with normal marital status in which 90% of them 
are married and only 10% are divorced. This result is 
match with the result of similar study was founded that 
the higher percentage of mothers 95% are married and 
only 5% are divorced[11].

In relation to number of children; half of mothers 
are reported that they have 4-6 children in their families 
(50%) and more of them are reported that they have 
patient inflicted with sickle cell anemia in family (80%). 
On the other hand, in the study at New Valley city was 
found that the number of children in family (1- 3) 62.2% 
while 37.8% have more than three children, 44.4% have 
a history of sickle cell anemia and 55% without a family 
history[12].

The largest percentage is among the Arabs in the 
extreme south, where 6.48% of Basra’s population 
carries the sickle cell trait.

In the present study the highest percentage among 
children are referring to 46.7% that children are diagnosed 
at age less than one year and 43.3% are diagnosed at 
age of 1-3 years. While the study “Quality of Life of 
Children with Sickle Cell Anemia” was reveals that the 
onset of illness was one year for 88% of children, while 
it was two years for 12% only of them[13].

In relation to number of pain crises the present 
study is referring that is occurs two times per month as 
reported by their mothers (46.7%). While study that was 
shown that more than three quarters of children (78%) 
had severe pain and 22% of them only had moderate 
pain. while, none of them had mild pain[13].

Discussion of Mother’s Knowledge toward Children 
with Sickle Cell Anemia: Table (2)

Regarding assessment of mothers’ knowledge 
about behavioral, emotional strategies and biophysical 
interventions of non-pharmacological approach to pain 
management; the present study shows that mothers are 
presenting fair level of knowledge about sickle cell 
anemia prior application of an educational program 
during the pre-test (66.7%), while mothers are showing 
good level of knowledge post application the educational 
program during the time of post-test (100%). This is 
similar with study was stated that the mothers had poor 
knowledge regarding of sickle cell anemia at pre-test 
compared to them at post-test[14].

Furthermore, the study in Iran was showed that 
95.1% of the adolescents and early adulthood with Sickle 
cell disease (SCD) had unsatisfactory knowledge about 
SCD before carried out of the program. While after the 
carried out the program the 100% of the adolescents and 
early adulthood with SCD had a good knowledge about 
SCD. The difference was statistical significant, P-value 
= 0.02.[15]

This result may be due to the increase of mothers’ 
education due to empowering them to be more 
knowledgeable and act effectively (Researchers).

Discussion of Effectiveness an Educational Program 
on Mother’s Knowledge toward Children with Sickle 
Cell Anemia about Non-Pharmacological Approaches 
to Pain Management: Table (3)

The present study depicts that mothers are showing 
fair level of knowledge about non-pharmacological 
approach management for sickle cell anemia prior 
application of an educational program during the pre-
test (73.3%), while mothers are showing good level of 
knowledge post application the educational program 
during the time of post-test (100%). This is similar with 
study was found there were highly statistical significant 
differences between pre and post intervention at 1% 
level of statistical significance[16].

Also that study tested the “Impact of education on 
the knowledge and skills of parents of children with 
sickle cell disease” was reported that after providing 
education post test scores of knowledge improved 
significantly (100%) [17].
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As well study investigated the “Effect of Self Care 
Management Program on Pain and Fatigue in Sickle 
Cell Children” was found that there were positive 
changes of children with sickle cell anemia regarding 
self-care practices post program than pre-program 
especially for mouth care from 12.0% pre-program to 
83.0% post program. Also, there was a highly statistical 
significant difference (P<0.001) pre and post program 
implementation [18]

This clarifies importance of health teaching sessions 
that improve mother’s knowledge toward children 
with sickle cell anemia about non-pharmacological 
approaches to pain management (Researchers).

Discussion of Relationship between Mother’s 
Knowledge toward Children with Sickle Cell Anemia 
about Non-Pharmacological Approaches to Pain 
Management of Study Group at Post-test and their 
Socio-Demographic Data: Table (4)

In regard to relation between mother’s knowledge 
their age and education; the present study shows that 
there is no significant relationship among mothers’ 
knowledge with regard to their age at p-value= 0.05; 
however, there is significant relationship between 
mothers’ knowledge about non-pharmacological 
approach to pain management with regard to their 
educational level evidence by significant difference 
at p-value= 0.029 respectively. This does not match 
what was found by study was tested the “Educational 
Program for Empowering Mothers of Fewer Than Five 
Children to Overcome Sickle Cell Crisis” that indicates 
an increase in satisfactory knowledge of mothers age 
from 30:39 years were12% in pre/test and increase to 
50%in post/test, satisfactory knowledge of mothers who 
have secondary school education in pre/test was 12% 
and increase to 42% in post/test. However, this increase 
reached statistically significant difference between the 
mothers age and formal education their knowledge (P. 
0.01 and 0.01); respectively[8].

This can be illustrated that mothers, regardless of 
their age, as soon as one of her children is diagnosed 
with sickle cell disease, she works hard on how to 
take care of her child in a healthy way and acquire the 

correct information that helps her with that. Also the 
level of education of mother is helps to understand the 
information being given during the program teaching 
session (Researchers).

Concerning mothers’ knowledge with regard to their 
marital status the present study reveals that there is no 
significant relationship among mothers’ knowledge with 
regard to their marital status. The finding of the present 
study is consistent with that obtained by study was 
reported Assessment Mother’s Knowledge Regarding 
Their Children with Sickle Cell Disease” who concluded 
that there is no significant association among mothers’ 
knowledge with regard to their marital status[19].

The present study reported that there is no significant 
relation between mother’s knowledge and number of 
children in family; while there is a significant relationship 
between mother’s knowledge and inflicted child in 
the family; Because of the fact that sickle cell anemia 
is hereditary disease in the family, this leads to family 
members’ fear of their children being infected with the 
disease, which makes them learn about the details of the 
disease and gain knowledge about it (Researchers).

Conclusion

The study concluded that there was no significant 
relationship between (age of mother, marital status, 
child’ and Number of Pain Crises per Month) with 
mother’s knowledge also significance relationship 
between (level of education,) with mother’s knowledge, 
also educational program about non pharmacological to 
pain management was effectiveness. 

Recommendation 

Frequent lectures and such educational program 
about non pharmacological to pain management should 
be implemented in Basra center for hereditary blood 
disease. Provide an educational booklet for mother 
includes information about sickle cell anemia and 
non-pharmacological to pain management. Real need 
for coordination with the media in order to increase 
mothers’ knowledge about non pharmacological to pain 
management.
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Table (1): Distribution of the sample According to their Socio-demographic Characteristics 

Characteristics f %

Age:

(M±SD= 37±7 years)

20 – 29 years 5 16.7

30 – 39 years 15 50

40 – 49 years 10 33.3

Level of education

Doesn’t read & write 4 13.3

Read & write 1 3.3

Primary school 11 36.7

Secondary school 10 33.4

Institute (Diploma) 0 0

College (Bachelor) 4 13.3

Marital status
Married 27 90

Divorced 3 10

Number of children in family

1 – 3 13 43.3

4 – 6 15 50

7 ≤ 2 6.7

Birth order

First 8 26.7

Second 7 23.3

Third 3 10

Fourth + 12 40

Age at diagnosis

< 1 year 14 46.7

1 – 3 years 13 43.3

4 – 5 years 3 10

Number of pain crises/ month

1 5 16.7

2 14 46.7

3 9 30

4 2 6.7

Total 30 100
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Table (2): Levels of Mothers’ Knowledge about Sickle Cell Anemia and Non-Pharmacological Approaches 
to Pain Management 

Levels of Knowledge Non-Pharmacological Approaches 
to Pain Management 

Pre-test Post-test I Post-test II

% % %

Poor 16.7 0 0

Fair 66.7 0 0

Good 16.7 100 100

Mean+ SD 1.93±.521 3.00±000 3.00±000

%: Percentage, M: Mean, SD Standard deviation, Poor= 0-8, Fair= 9-17, Good=18-25

Table (3): Repeated Measure Analysis of Variance (RM-ANOVA) Test for Effectiveness of Educational 
Program on Mothers’ Knowledge about Non-Pharmacological Approaches to Pain Management for 

Children with Sickle Cell Anemia

Levels of Knowledge Sickle Cell Anemia 
Pre-test Post-test I Post-test II

% % %

Poor 16.7 0 0

Fair 73.3 0 0

Good 10 100 100

Total 100 100 100

Mean+ SD 2.00±.587 3.00±000 3.00±000

%: Percentage, M: Mean, SD Standard deviation, Poor= 0-5, Fair= 6-11, Good=12-17

Table (4): Analysis of Variance

Knowledge Mean (S.D) Source df F P-value

Pre-test

Post-test I

Post-test II

18.97 (6.139)

39.27 (2.016)

38.63 (2.025)

Time

Sphericity Assumed 2 459.31 .001

Greenhouse-Geisser 1.062 459.31 .001

Huynh-Feldt 1.069 459.31 .001

Lower-bound 1.000 459.31 .001

Error(Time)

Sphericity Assumed 58

Greenhouse-Geisser 30.810

Huynh-Feldt 31.008

Lower-bound 29.000
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  S.D: Standard Deviation, df: Degree of Freedom, f: 
F-statistics, P-value: probability value

df: Degree of freedom, F: F-statistic, Sig: 
Significance 
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Abstract

Study background: A chest tube is a drain that is inserted into the pleural cavity space to extract air, fluid, 
or blood to restore negative pressure to the pleural space, re-expand a partially collapsed lungs, and prevent 
reflux or leakage back into the chest. Since the pleural cavity’s .

Methodology :The study was designed as quiz-experiment design using test retest approach for study groups 
.The sample (30) nurses enrolled as a control group and (30) nurses enrolled as a study group participants 
were exposed to an educational program pre test1, post test1 post test 2 .

Results: The results of the study indicate that there are differences with the high test between the previous 
and post-test in the experimental group (the study group) in the main general axes with nursing knowledge 
care chest Table (4-2-2) shows summary statistics concerning nurses’ knowledge of the chest tube related 
to formed questionnaire’s items along (Pre, Post1, and Post2) studied periods due to applying a proposed 
of an educational program for the study group the table shows the assessments Intervals scoring scales of 
relative Sufficiency Coefficient (RS%): [L: Low (0.00 – 33.33)]; [M: Moderate (33.34 – 66.66)]; [H: High 
(66.67 – 100)]. The results of controlled group has recorded marginal immovable responses over the three 
periods of times with low levels or moderate but all of studied items illustrated too highly and meaningful 
changeability with highly levels of evaluations along (pre-post2) periods.

Conclusion: There is a significant relationship between the pre-test and post test result of educational 
program also significant nurses’ response concerning nursing knowledge chest tube care. 

Recommendations: The nurses’ are provided with suitable training to participate in the program and receive 
information on the best way to encourage communities they serve to get chest tube care in children

Keywords: Nurses Knowledge , chest Tube in children 

Introduction 

Chest tube insertion is one of the most common 
procedures, since it is used in a range of medical, 
surgical, and critical care specialties from the bedside to 
the operating room, for anything from life-threatening 
emergencies to postoperative chest drainage in elective 
surgery. According to the American Heart Association 
(AHA), more than 448,000 children’s underwent 
cardiothoracic surgery, which included CABG valve 
removal or repair, as well as the repair of defects that 
are common reasons for chest tube intercalation. In the 
United States alone, over one million chest tubes are 

implanted for children’s each year[1].

A chest tube is inserted to remove pathological air 
or fluid collections in the pleural space, to restore critical 
negative pressures in the chest, and to allow full lung 
expansion, restoring normal ventilation. Chest drains are 
easy to use, and effective chest drains are very simple 
and efficient tools for thoracic and pleural pathology 
management. They need proper safe insertion as well as 
proper management., in critical care, chest drains will 
save your life [2].

DOI Number: 10.37506/ijfmt.v15i3.15414
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Indication for closed intercostal drainage involves a 
variety of disease processes in hospital settings, which 
may be performed to palliate a chronic disease process 
(e.g., pleural malignancies drainage) or to relieve an 
acute, life-threatening process. (e.g. decompression of 
the pneumothorax voltage), chest tube may also provide 
a vehicle for pharmacological interventions, as when 
used with antibiotic therapy for the treatment of the 
disease. Empyema or sclerosing agents to prevent the 
recurrence of malignant effusions[2].

The lungs are vital breathing organs. The lungs 
are covered by a double-layer serous membrane called 
pleura. It’s the visceral and parietal pleurae. The space 
between the pleura contains pleural fluid that helps 
lubricate and prevents friction between the lungs and the 
wall of the chest [3].

Nurses are responsible for educating children’s on 
various aspects and keeping them up to date. Various 
teaching strategies are used to enhance knowledge, 
such as teaching, demonstration, discussion and self-
education. These methods of self-education have 
an advantage over others, as the learner can educate 
himself at his own pace and also stress the importance 
of rereading [4].

The nurse is the primary caregiver for children 
with to reticules (TC) during the preoperative and 
postoperative periods. Interventions include, among 
other things, drainage steps. output, assessment of 
drainage characteristics (CT) clogging prevention 
and pain relief techniques chest tube management 
can be time-consuming, time-decreasing for nurses to 
complete other important tasks. Critical Care Nurses are 
often asked to make decisions about the priorities for 
postoperative care; however[5]. 

Objectives of the Study

1 Assess nurse knowledge toward care of chest 
tube in children

2 Find out the association between nurse 
providers’ knowledge and their socio demographic 
characteristic include age, gender, level of education and 
years of experiences

Methodology

Design of the Study:

The study was designed as quiz-experiment design 
using test retest approach for study group participants 
employed in the (Children Welfare Teaching Hospital, 
child. center pediatric Teaching Hospital).

Ethical Considerations 

 The participants were fully acquainted of the current 
study and its aims and then a voluntary verbal consent 
was obtained in order to participate in the study. Besides, 
the confidentiality of information obtained from nurses 
has been taken into account. Also, ethical approval 
was obtained from ethical committee of research in the 
Faculty of Nursing/University of Baghdad regarding 
confidentiality and anonymity of participants

Setting and sampling of the Study:

The study is carried out in (Children Welfare 
Teaching Hospital, child. center pediatric Teaching 
Hospital Baghdad city, Iraq). children that take care with 
chest tube. This hospital provide health to patients with 
medical, surgical and …etc. Attending to the hospitals 
for receiving treatments, their products and doing full 
investigations. The services provides for the patient 
freely approval 22th December in 2020.

Statistical Data Analysis

The statistical analysis of the data of the study is 
done by using Microsoft office excel 2010 and SPSS 
package ver. 20.

Results and Discussion 

Discussion of the study sample by their socio-
demographic characteristics.

As shown in table (1) the results of the present Study 
in Children Welfare Teaching Hospital, child center 
pediatric Teaching Hospital was showed that major of 
sample was female study reported that the distribution of 
the gender variable is different between the two groups, 
as it is high of females in the study group that was of the 
study sample (66.7%) and remaining were males. This 
result agrees with the study by n the study “Effect of an 
Educational program for nurse’s working at Mansoura 
University Hospitals on Chest Tube Complications. 
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Show that the high percentage (90.0 %) of nurses was 
females and remaining was males while the researcher 
found that this study is consistent with this study by [1]. 

In the stud “ nurses’ knowledge levels of Chest Drain 
Management A Descriptive Study show that the high 
percentage (81. %) of nurses was females and remaining 
was males,(19%).. The researcher, through the main 
reason for the excess of the number of females in the 
sample, is that females in our society are considered the 
primary caregivers for children, and females are more 
demanding of nursing than men [6].

The majority of the participants in Children Welfare 
Teaching Hospital, child center pediatric Teaching 
Hospital the present study in both study and control 
groups are in the age group of (30 -34), this result fits 
into this study by in his study “Evaluation of the Nursing 
Management for patients undergoing to water seal chest 
tube drainage system show that the high percent (36%) 
was less than 30 years of the sample [7].

Approved with while the study done by “Impact of 
an Educational Program on Knowledge and Practices 
of Nurses about Caring of Patient with Chest Tube. 
The highest(52.5% )of the respondents were in the age 
group, Researcher before because these age are those in 
the hospital, and the interest of this group is greater than 
the rest of the past because of their need for the program 
and their love for development[8].

Nurses’ Knowledge toward care of chest tube 
in children at Pediatric Teaching Hospital’s main 
domains(2):

These results are consistent with a study conducted 
by “Effectiveness of an Educational Program on 
Nurses’ Knowledge and Practices Regarding Nursing 
Interventions of Chest Tube Drainage System in Ibn 
Alnafees Teaching Hospital. in which show that the 
Knowledge clear improvement in nurse’s knowledge 
Care of Patients with Chest Tube Drainage among 
Nurses applying for them also consistent with the study 
by “Efficacy of Planned Teaching Regarding Care of 
Patients with Chest Tube Drainage among Nurses in 
state Planned Teaching Regarding Care of Patients 
with Chest Tube. The researcher believed that nursing 
care is the main reason for the patient’s recovery and 
the development of his health condition. Through this 

program, the nurses ’knowledge was increased from the 
lectures and the information was properly communicated, 
there were differences lack of knowledge in nursing care 
by reducing the incidence of chest complications after 
education. Nursing management intervention guidelines 
significantly improved nurses’ performance[9], [3].

Relationships among overall Nurses’ Knowledge 
toward care of chest tube and (SDCv.) concerning 
experience variable) Table(3):

These results are consistent with a study conducted 
by, this result agrees with a study by in Iraq. The 
researcher found that at the beginning of the study there 
was a slight difference in the information, but after the 
program the nurses’ knowledge developed to a very good 
percentage with very little difference in the acquisition 
of knowledge for each person[8] [9].

Conclusions

1. The finding of the study showing fair level of 
nursing knowledge before application of educational 
program during the pre- test

2. There is a significant relationship between the 
pre-test and post test result of the educational program 
also significant nurses’ response concerning nursing 
knowledge chest tube care.

3. There is a significant relationship between the 
pre-test and post-test results of the educational program 
and nurses’ responses regarding the nurses’ nursing 
knowledge chest tube care.

4. There is no significant relationship between 
nurses’ knowledge and their level of education but there 
was significant relationship between nurse’s knowledge 
and the years of employment or the period they work in 
the in neonatal respiratory care

Recommendations: 

1. The nurses’ are provided with suitable training 
to participate in the program and receive information on 
the best way to encourage communities they serve to get 
chest tube care in children 

2. Provide an educational booklet for nursing staff 
to improve their practices that leads to improve their 
performance.
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3. Further studies can be carried out in other settings and places with consideration to wide – range sample 
characteristics to be more representative and to get extra results. 

Table (1) : Distribution of the studied groups according to (SDCv.) with comparisons significant

SDCv. Classes

Study Control
C.S. (*)
P-value

No % No %

Gender

Male 10 33.3 5 16.7 C.C.=0.189
P=0.136

(NS)Female 20 66.7 25 83.3

Age Groups

Yrs.

20 _25 5 16.7 7 23.3

C.C.=0.108
P=0.870

(NS)

25 _30 9 30.0 7 23.3

30 _35 9 30.0 10 33.3

35 _ 40 7 23.3 6 20.0

Mean ± SD 30.47 ± 5.19 29.87 ± 4.87

Educational level

(Graduate of: )

Nursing School 3 10.0 4 13.3

C.C.=0.126
P=0.810

(NS)

Nursing Secondary 10 33.3 10 33.3

Nursing Institute 8 26.7 10 33.3

Bachelor & above 9 30.0 6 20.0

Number of years of service 
in the nursing field

< 5 6 20.0 7 23.3

C.C.=0.070
P=0.861

(NS)

5 _10 12 40.0 13 43.3

10 _ 15 12 40.0 10 33.3

(*) NS: Non Sig. at P>0.05; Testing based on a contingency coefficient (C.C.) test. 
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Table (2): Distribution of the studied groups according to main domains and overall evaluation with 
comparisons significant
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patient and his treatment 
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2
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H
S

(*) HS: Highly Sig. at P<0.01; Testing based on repeated Measurement test. Testing are based on Sign Test. 
Evaluation Intervals Scoring Scales of Percentile Global Mean of Score (PGLMS): [L: Low (0.00 – 33.33)]; [M: 
Moderate (33.34 – 66.66)]; [H: High (66.67 – 100)]. 
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Table(3): Relationships (ANCOVA) concerning Nurse’s knowledge toward care of chest tube in children 
and SDCv. in the study group

Group
Source of 
Variations

Type III Sum of 
Squares

d.f. Mean Square
F

Statistic
Sig.

Levels
C.S. (*)

Study

Corrected Model 839.051 9 93.228 1.377 0.263 NS

Intercept 148267.7 1 148267.7 2189.3 0.000 HS

Gender 74.198 1 74.198 1.096 0.308 NS

Age Groups 406.005 3 135.335 1.998 0.147 NS

Educational level 36.549 3 12.183 0.18 0.909 NS

No. of yrs. Service 62.643 2 31.322 0.462 0.636 NS

Error 1354.486 20 67.724
R-Squared = 0.383

Total 226808.1 30

  (*) HS: Highly Sig. at P<0.01; Non Sig. at P>0.05; Statistical hypothesis based on Analysis of Covariance 
(ANCOVA). 
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Abstract 

Purpose: To assess peripheral refraction, corneal, and visual acuity changes after open eye use of 
orthokeratology (OrthoK) contact lenses. 

Methodology: OrthoK contact lenses were worn on separate occasions for half an hour and 2 hours in 
open eye condition. The peripheral refraction (PR) changes were assessed monocularly up to 30° nasally 
and temporally in the horizontal visual field using the open field autorefractometer. Average corneal power 
(ACP), central corneal thickness (CCT), and visual acuity (VA) was recorded using corneal topographer, 
specular microscope, and LogMAR chart respectively. 

Results: Mean baseline PR at 25° and beyond both nasally and temporally was -0.54 ± 1.68D (mean ± SD) 
which increased to mean -1.29 ± 1.43D (p < 0.01) post half an hour of lens wear and further increased to 
mean -1.62 ± 1.53D (p < 0.01) after 2 hours lens wear. The mean baseline ACP was 43.45 ± 1.34D that 
reduced to mean 43.11 ± 1.37D (p < 0.01) after half an hour of lens wear and a further reduction to mean 
42.73 ± 1.34D (p < 0.01) 2 hours post lens wear. Mean CCT changes after half an hour lens wear were 
not significant but it reduced by mean 14.92 ± 4.68 µm (p < 0.01) 2 hours post lens wear as compared to 
baseline. The unaided VA improved from mean 0.85 + 0.37 log at baseline to mean 0.49 + 0.35 log (p < 
0.01) after half an hour of lens wear and mean 0.39 + 0.35 log (p < 0.01) after 2 hours of OrthoK lens wear. 

Conclusion: Rapid corneal and peripheral refraction shifts are seen after half an hour of open-eye wear of 
the OrthoK lens with a gradual rise in impact for 2 hours of lens wear. 

Keywords: Orthokeratology, peripheral refraction, myopia. 

Introduction

Overnight orthokeratology (OrthoK) wear using 
reverse geometry lenses has proven to be an effective 
procedure for vision correction option since past few 
decades.1, 2 Researchers have also proven its efficacy in 
myopia control by inducing peripheral myopic defocus 
in children and teens.3-7 Reduction in central corneal 

thickness (CCT), flattening of corneal curvature, and 
improvement of visual acuity (VA) have also been 
reported post first overnight wear of OrthoK lenses.6 
Peripheral myopic refraction changes post-OrthoK lens 
wear have a strong correlation with corneal flattening and 
daily usage of these lenses ensures myopia control in the 
young population.7 Although overnight OrthoK wear is 
mostly safe, a few studies8, 9 have reported an increased 
incidence of corneal infection and lens binding post 
overnight OrthoK wear. Reducing the risk of overnight 
wear would increase its acceptance among practitioners 
as well as patients. A short term day time use may be 
the right solution to utilize the advantages of changes in 
peripheral refraction without the risk of development of 
ocular infection. Daytime OrthoK lens wear could be a 
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potential method for reducing myopia progression. 

This study aims to record changes post short term, 
day-time, open eyewear of OrthoK lenses on average 
corneal power (ACP), CCT, VA along with changes in 
peripheral refraction (PR). Based on the above ocular 
response to short term OrthoK lens wear it will be of 
interest if routine short term daytime wear of OrthoK 
lenses leads to myopia control. 

Material and Methods

This study recruited subjects from the student 
population of Lotus College of Optometry, Mumbai, 
India. After the explanation of study procedures in 
detail, written informed consent was taken from all 
subjects. No subjects reported a history of any ocular 
diseases or corneal ectasia and none were previous 
RGP lens wearers or extended soft lens wearers. Only 
subjects with a refractive error between –1.00DS to 
–4.00DS and with the rule astigmatism less than 1.50DC 
were included in the study. 

This study used reverse geometry RGP contact 
lenses manufactured by Fargo (GP Specialist, USA). 
The lenses were made of Paragon HDS material with 
a Dk value of 100. The lenses were fitted as per the 
guidelines of the manufacturer that takes into account 
the subject’s corneal curvature and refraction. Slit-lamp 

fluorescein fitting evaluation was performed for good 
lens centration and movement with every blink. 

The open field auto-refractometer WAM-5500 
(Grand Seiko Co. Ltd, Japan) was used to record PR 
monocularly at baseline and post lens wear. In order to 
dilate the pupil for ease in the measurement of PR, the 
illumination of the room was dimmed. To record peripheral 
refraction a curved rail was designed and mounted at 
a distance of 2.50m from the subject’s corneal apex 
(Figure 1). The curve mount was specifically designed to 
ensure all measurement LED points are equidistant from 
the subject’s corneal apex. A total of five readings were 
taken at each point and averaged for the best accuracy. 
The instrument’s conventional refraction values were 
converted to vector form of spherical equivalent ‘M’ and 
peripheral astigmatism form J180/J45 by the computer 
software for analysis. ACP was recorded using the TMS-
4 corneal topographer (Tomey Corporation, USA). The 
topographer software records the ACP by averaging all 
the corneal data points on the reflected mires ahead of 
the entrance pupil. Accurate ACP values were recorded 
by capturing three corneal image maps with good 
centration and later averaging their values. CCT values 
were recorded using a non-contact specular microscope 
SP-3000P (Topcon Corporation, Japan) and a total of 
three readings were recorded and averaged. Monocular 
VA was recorded using a LogMAR chart under standard 
room illumination of 120 cd/m2. 

Figure 1: Fixation LED points located at 2.5m from the subject at 5º interval representing visual field 
eccentricities for measuring peripheral refraction. Prefix ‘OS’ denotes the left eye.
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Study protocol: Detailed slit-lamp examination 
and non-cycloplegic refraction were performed to 
observe overall ocular health and to ensure subjects 
met the selection criteria. This study was divided into 
three visits; one baseline and 2 test visits. The baseline 
measurements during the first visit included VA, ACP, 
CCT, and PR. Subjects then wore best-fit OrthoK lenses 
in both eyes for half an hour in open eye condition on the 
second visit. A single examiner inserted and removed 
the OrthoK lenses during the same time of the day to 
avoid diurnal variations. Post half an hour wear lenses 
were removed and refraction; VA, ACP, CCT, and PR 
were recorded monocularly in the same sequence for all 
subjects. The subjects were then recalled after a week 
for the third visit that included OrthoK lens wear for 2 
hours in open eye condition and again all values were 
recorded monocularly and compared to baseline. This 
was performed to ascertain if there were any further 
changes in ocular measurements with longer duration of 
lens wear. 

Data Analysis: Data were analyzed using SPSS 
software (version 20). Kolmogorov-Smirnov test was 
done to evaluate the normality of the data distribution. 
Repeated measures ANOVA with posthoc test 
(Bonferroni correction) was used when the data passed 
the normality test. The study chose a critical p-value of 
0.05 or less for statistical significance. 

Results

This study included 25 eyes of 15 subjects with 
a mean age of 20.45 ± 1.45 years (mean ± SD) were 
recruited for the study. The mean objective baseline 
central refraction of the subjects was –2.52 ± 1.15 D 
(mean ± SD). 

Compared to the baseline mean refraction in central 
10º of visual field reduced by -0.36 ± 0.26 D (mean ± SD) 
post 30 min lens wear and -0.63 ± 0.32 D (mean ± SD) 
post 2 hours lens wear and was statistically significant 
(p < 0.01) for both lens wear duration as observed in 
figure 2. 
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Figure 2: Comparison of changes in central 10º refraction after OrthoK lens wear in open eye condition 
post half an hour and post 2 hours to the baseline measurement. Error bars represent standard error of the 

mean. 
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Mean baseline PR at 25° and beyond both nasally and temporally was found to be -0.54 ± 1.68 D (mean ± SD) 
which increased to -1.29 ± 1.43 D (mean ± SD) post half an hour of lens wear and further increased to -1.62 ± 1.53 
D (mean ± SD) post 2 hours lens wear. Statistical signifi cance (p < 0.01) was seen for both duration of lens wear as 
compared to baseline (fi gure 3). Compared to baseline no signifi cant changes were seen in peripheral astigmatism 
J180/J45 for both lens wear duration (p > 0.05). 

Figure 3: Comparison of peripheral refraction (M) changes after OrthoK lens wear in open eye condition 
post half an hour (indicated with orange line) and 2 hours (indicated with dark blue line) to the baseline 

measurement (indicated with a sky blue line). The letter ‘T’ denotes the temporal visual fi eld and ‘N’ 
denotes the nasal visual fi eld. Error bars represent standard error of the mean.

The unaided VA improved from mean 0.85 + 0.37 log (mean ± SD) at baseline to mean 0.49 + 0.35 log (mean 
± SD) (p < 0.01) post half an hour of lens wear and mean 0.39 + 0.35 log (mean ± SD) (p < 0.01) after 2 hours of 
OrthoK lens wear. The VA post OrthoK lens wear displays better improvement with longer duration of lens wear as 
seen in fi gure 4. 
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Figure 4: Comparison of changes in visual acuity after OrthoK lens wear in open eye condition post half an 
hour and post 2 hours to the baseline measurement. Error bars represent standard error of the mean. 
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Mean baseline ACP was 43.45 ± 1.34 D (mean ± SD) that reduced to mean 43.11 ± 1.37 D (mean ± SD) (p < 
0.01) post half an hour of lens wear and a further reduction to mean 42.73 ± 1.34 D (mean ± SD) (p < 0.01) after 2 
hours lens wear. A gradual decrease in ACP with longer duration in lens wear is displayed in figure 5. 

Figure 5: Comparison of changes in ACP after OrthoK lens wear in open eye condition post half an hour 
and post 2 hours to the baseline measurement. Error bars represent standard error of the mean. 

Mean CCT recorded at baseline was 499.96 ± 35.93 µm (mean ± SD). Post half an hour of OrthoK lens wear a 
mean reduction of 1.72 ± 5.50 µm (mean ± SD) in CCT was seen as compared to baseline but was found to be not 
significant (p > 0.05). After 2 hours lens wear CCT further reduced by mean 14.92 ± 4.68 µm (mean ± SD) and was 
found to be statistically significant as compared to baseline (p < 0.01). Figure 6 displays a reduction in CCT with 
increased duration of lens wear.
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Figure 6: Comparison of changes in CCT after OrthoK lens wear in open eye condition post half an hour 
and post 2 hours to the baseline measurement. Error bars represent standard error of the mean. 
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Discussion

 Ramkumar and Swarbrick 10 in 2003 studied corneal 
topography and VA changes post usage of OrthoK lenses 
worn in open eye condition. Their findings reported 
significant change in apical corneal flattening of -1.21 
± 0.52 D (mean ± SD) and improvement in uncorrected 
VA of -0.51 ± 0.25 log (mean ± SD) post 1 hour of lens 
wear as compared to baseline values. This study reported 
a similar flattening of the cornea with the difference 
between baseline ACP and post 2 hours lens wear values 
were -0.71 ± 0.23 D (mean ± SD). An improvement of 
0.46 ± 0.28 log (mean ± SD) in uncorrected VA was 
also recorded post 2 hours lens wear which is again in 
agreement with the above-mentioned study. The possible 
mechanism of corneal flattening was attributed by the 
authors to the tear film forces acting below the contact 
lens surface thereby compressing the cornea. 

Jayakumar and Swarbrick 11 in 2005 evaluated 
changes in apical corneal curvature, central corneal 
thickness, and uncorrected VA post 1 hour of open eye 
OrthoK lens wear in young adults. Their findings reported 
similar changes in apical corneal flattening of 0.15 ± 
0.01 mm (mean ± SD) and improvement in uncorrected 
VA of 0.60 ± 0.28 log (mean ± SD) post 1 hour of lens 
wear as compared to baseline values. Statistical changes 
in CCT as compared to baseline values were reported to 
be 5.2 ± 2.0 µm (mean ± SD) post 1 hour of lens wear 
as compared to baseline values and were mostly at the 
epithelial level. This study reported a more substantial 
reduction of 14.92 ± 4.68 µm (mean ± SD) µm post 2 
hours of open eye OrthoK lens wear. The reason can be 
attributed to the longer duration of 2 hours lens wear in 
this study versus 1-hour wear in the above-mentioned 
study. 

Changes in PR post short term wear of OrthoK 
lenses has till date not been studied. The most relevant 
study was done by Kang and Swarbrick 6 in 2013 who 
monitored PR after 1, 4, 7, and 14 nights of overnight 
OrthoK lens wear. They concluded that the highest shift 
in central refraction and PR occurred after wearing lens 
for 1 night with the least changes observed between 
7 and 14 nights of lens wear. This study reported that 
compared to the baseline mean refraction in central 10º 
of visual field reduced by -0.36 ± 0.26 D (mean ± SD) 
post 30 min lens wear and -0.63 ± 0.32 D (mean ± SD) 

post 2 hours lens wear and was statistically significant 
(p < 0.01) for both lens wear duration. Mean baseline 
PR at 25° and beyond both nasally and temporally was 
found to be -0.54 ± 1.68 D (mean ± SD) which increased 
to -1.29 ± 1.43 D (mean ± SD) post half an hour of lens 
wear and further increased to -1.62 ± 1.53 D (mean ± SD) 
post 2 hours lens wear. Statistical significance (p < 0.01) 
was seen for both duration of lens wear as compared 
to baseline. This study thus confirms rapid changes in 
corneal flattening and an increase in peripheral myopia 
after 2 hours of lens wear. Previous studies1-7 have also 
concluded that peripheral increase in myopia refraction 
is an effective strategy to control myopia progression 
among children. The present study results will thus form 
the basis for a future longitudinal study where routine 
short term wear of OrthoK can be used as an alternative 
to overnight lens wear for myopia control. 

Conclusion: Rapid changes in the cornea, peripheral 
refraction, and visual acuity are observed after half 
an hour of OrthoK lens wear with a steady increase in 
impact post 2 hours of lens wear. Further, a longitudinal 
study will be required to assess the role of short term 
OrthoK lens wear on myopia control. 
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Abstract

Background: Statins are the class of drugs that are widely used for lowering LDL cholesterol and as primary 
and secondary prevention to cardiovascular disease. However, the widespread use of statins is constrained by 
the presence of toxicity or intolerance, which affects drug control rates. The toxicity or intolerance of statins 
ranges from 10-15%. The most common statin toxicity is statin-associated muscle symptoms (SAMS). The 
underlying mechanisms of SAMS involve the disruption of mitochondrial biogenesis, potential membrane 
changes, reduced number of mitochondria, and changes in protein oxidative activity due to the accumulation 
of ROS in cells and tissues. The disruption of mitochondrial biogenesis can be marked by a decrease of 
peroxisome proliferator-activated receptor co-activator gamma (PGC-1a). This study aimed to determine the 
effect of simvastatin on skeletal muscle PGC-1a.

Methods: Sixteen female Wistar rats (8-10 weeks of age) were randomized into 2 groups: (1) control group 
(n=8), and (2) simvastatin group(n=8). For 30 days, the simvastatin group was exposed to simvastatin 
at a dose of 10 mg/kg/day. Meanwhile, the control group animals only received 0.5% methyl cellulose. 
Gastrocnemius muscles were collected and PGC-1a levels were evaluated by using ELISA Kit.

Results: Following 30 days of treatment, a significantly lower level of skeletal muscle PGC-1awas observed 
in the simvastatin group compared to the control group (p = .026). 

Conclusion: Our finding indicates that administration of simvastatin at a dose of 10 mg/kg/day for 30 days 
may decrease skeletal muscle PGC-1a leading to mitochondrial dysfunction in rat skeletal muscle. 

Keywords: Statin; Toxicity; Mitochondrial dysfunction; peroxisome proliferator-activated receptor co-
activator gamma; Skeletal muscle 

Introduction

Statins are the class of drugs that are widely used for 

lowering LDL cholesterol and as primary and secondary 

prevention to cardiovascular disease (1). The widespread 

use of statins is restricted by the presence of toxicity or 

the associated intolerance, which influences the rates of 

drug monitoring. Statin toxicity or intolerance varies 

from 10 to 15%. In other studies, toxicity can approach 

30 % (2). Statin-associated muscle symptoms have 

been the most common statin toxicity (SAMS). The 

underlying mechanisms of SAMS involve the disruption 

of mitochondrial biogenesis, potential membrane 

changes, reduced number of mitochondria, and changes 

in protein oxidative activity due to the accumulation of 

ROS in cells and tissues. The disruption of mitochondrial 

biogenesis can be marked by a decrease of peroxisome 

proliferator-activated receptor co-activator gamma 
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(PGC-1α). This study aimed to determine the effect of 
simvastatin on skeletal muscle PGC-1α.

Material And Method

Animal

Sixteen female Wistar rats (8-10 weeks of age), were 

housed in proportion 3 rats per cage with a 12h light/

dark cycle. The sample size was determined by using the 

Research Equation Method, where E is the total number 

of animals – total number of groups. The value of E 

should lie between 10 and 20. Any sample size, which 

keeps E between 10 and 20, should be considered as 

adequate. The total number of animals included in this 

study were 16 rats. The total numbers of groups in this 

study were 2 groups. (3)

 Rats were randomized into 2 groups: (1) control 

group (n=8), (2) simvastatin group (n=8). For 30 days, 
the simvastatin group was exposed to simvastatin at 

a dose of 10 mg/kg/day. Simvastatin (Kimia Farma, 

Indonesia) was suspended in 0.5% methyl cellulose 

and administered via oral gavage at a dose of 5.0 ml/kg. 

Meanwhile, control group animals received 0.5% methyl 

cellulose by oral gavage at the same relative volume for 

30 days. Food consumption was monitored daily and rat 

body mass was measured every week. On day 30, 24 

hours following the last simvastatin or vehicle treatment, 

animals were sacrificed by intraperitoneal injection of 
ketamine (0.05 ml.kg-1) dan xylazine (0.01 ml.kg-1) 

followed by cervical dislocation. Gastrocnemius tissue 

was collected and stored immediately at -20°C for 

further analysis. 

Measurement of PGC-1α Concentration

The tissue samples (90-100 mg) were homogenized 

with 1000 μL ice-cold PBS using ultra-turrax 

homogenizer. Homogenates were centrifuged for 5 

minutes at 5,000 g at 4°C. Supernatants were removed 

and aliquots were stored at -200C. Protein contents of 

the homogenates were quantified using a Thermo fisher 
Bradford Assay. Quantitative measurement of PGC-1α 
in tissue homogenate samples was performed by using 

a commercial enzyme-linked immunosorbent assay 

(ELISA) kit, according to the manufacturer’s instructions. 

Absorbance from each sample was measured in duplicate 

using a microplate reader at a wavelength of 450 nm. 

PGC-1α concentration data (ng/mg) were presented as a 
ratio between PGC-1α concentration (ng/mL) and total 
protein content of homogenates (mg/mL).

Statistical Analysis

All measurement data are expressed as mean ± 

standard error mean (SEM). To determine the effect of 

simvastatin on skeletal muscle PGC-1α, an independent 
t-test was performed to identify the differences of skeletal 

muscle PGC-1α between the control and simvastatin 
groups. A P value < 0.05 was considered statistically 

significant. All statistical analyses were performed using 
the statistical software SPSS version 23.0 

Result and Discussion 

Table 1 summarizes the changes in the anthropometric 

profiles in both groups. No significant differences in body 
weight changes were observed between the control and 

simvastatin groups. However, the increase in BMI was 

significantly lower in the simvastatin group compared to 
the control group (p = .030). 

Our finding is similar to the study conducted by 
Seshadri et al. (2019) which reported that simvastatin 

20 mg kg-1day-1 did not provide a significant change in 
body weight in high-sucrose diet rats following 30 days 

of administration. However, when a longer duration of 

simvastatin treatment (i.e up to 80 days) was applied, 

significant weight loss was observed.(4)

Table 1. Anthropometric Changes in Control and Simvastatin Group

Variables Control (n=8)
Simvastatin Group 

(n=8)
p value

% Body Weight Changes 12.34 ± 6.37 9.77 ± 9.00 .162

% BMI Changes 21.12 ± 18.26 13.86 ± 22.17 .030*
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The main finding of the present study (Figure 1) 

revealed a significantly lower level of skeletal muscle 
PGC-1α in the simvastatin group compared to the 
control group (p = .026). This is similar to the study by 
Goodman et al.(2015) which found a decrease in PGC-

1α levels in the soleus muscles of mice given simvastatin 
60 mg kg-1day-1 and simvastatin 80 mg kg-1day-1 for 2 

weeks.(5) Besides, Boutbir et al. (2012)showed that there 

was a decrease in skeletal muscle PGC-1α level in rats 
treated with atorvastatin 10 mg/Kg BW compared to the 

control group. In addition, mice received simvastatin 

5 mg kg-1day-1 for 3 weeks showed worsened muscle 

dysfunction and impaired mitochondrial respiration 

in both oxidative and glycolytic muscle fiber types (7). 

Statin-induced reduction in PGC-1α can explain that 
statin-induced myotoxicity can be associated with the 

occurrence of mitochondrial dysfunction.

Mitochondrial dysfunction is a condition 

characterized by impaired mitochondrial biogenesis, 

changes in membrane potential, reduced number of 

mitochondria, and changes in protein oxidative activity 

due to accumulation of ROS in cells and tissues. 

Mitochondrial dysfunction is also defined as a decrease 
in the ability of the mitochondria to synthesize high 

energy compounds such as adenosine 5 ‘triphosphate.

Various hypotheses explain that myotoxicity due 

to statins may result in mitochondrial dysfunction. 

Inhibition of HMG-CoA reductase caused by statins 

also results in the decrease in several intermediates of 

the mevalonic pathway, such as dolichol, prenylated 

protein, and electron transport chain protein, heme A 

and ubiquinone (coenzyme Q10, CoQ10), which close 

the bonds between complex I and II of the electron 

transport chain in mitochondria. (8–10)

Figure 1. The Differences of Skeletal Muscle PGC-1α Levels between Simvastatin and Control Group 
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Conclusion

In conclusion, administration of simvastatin at a 

dose of 10 mg/kg/day for 30 days may decrease skeletal 

muscle PGC-1a leading to mitochondrial dysfunction in 

rat skeletal muscle. 
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Abstract

Background: The generation of the waste and collection, processing, transport and disposal of waste -the 
process of ‘waste management’ - is important for both health’s of the public and aesthetic and environmental 
reasons. The study uncontrolled hazards waste from the industry after mixing with municipal waste create 
potential risk to human health. Objectives: 1. To assess the knowledge and practice regarding household waste 
management among the rural community 2. To Assess Effectiveness of Planned Teaching on Knowledge and 
Practice Regarding Household Waste Management among the Rural Community People in Selected Area of 
Wardha District. 3. To correlate the study finding with demographic variable. Materials and Methods: This 
study was based on one group pre-test post-test experimental research study. The population was the rural 
community people from Sawangi and Salod in the Wardha district. The subject consisted of 50 community 
people of 18-50 years of age in the selected rural community of Wardha district. Results: The minimum 
score in the posttest was 13 and the maximum score was 18, the mean score for the posttest was 16.04±1.10 
with a mean percentage score of 89.11±6.14. The tabulated value for n=50-1 i.e. 49 degrees of freedom was 
2.00. The calculated ‘t’ value is much higher than the tabulated value at 5% level of significance for overall 
knowledge score of community people which is a statistically acceptable level of significance. 

Keywords: Assess, Effectiveness, Planned teaching, Knowledge, Practice. 
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Introduction

Household waste management generally defined 
as waste generated by normal household activities. 
Household waste is a waste that is generated is the 
day to day to operations of a household. It can include 

everything from lawn clipping to burn out light bulbs. A 
busy household can generate a great deal of waste and 
the amount of household waste can increase radically it 
developed nation which relies heavily on the packaging 
for a wide variety of products. 1,2,3

The household solid waste is one of the most difficult 
sources of solid waste to manage because of its diverse 
range of composite materials. A substantial portion is 
made up of garbage, a term for the waste. The matter 
that arises from the preparation and consumption of food 
and consists of waste food, vegetable peelings, and other 
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organic matter. Other components of solid waste include 
plastics, paper, glasses, textiles, cellophane, metal’s 
and some hazardous waste from household product 
Such as paint, garden pesticides, pharmaceuticals, 
fluorescent tubes, personal care products, batteries 
containing heavy metals and discarded wood treated 
with dangerous substances such as antifungal and anti-
termite chemicals Household waste management is the 
generation, prevention, characterization, monitoring, 
treatment, handling, reuse and residual disposition of 
solid waste.4,5,6,7

With rising urbanization and change in lifestyle and 
food habits, the amount of household waste has been 
increasing rapidly and its composition changing. In 
1947, cities and towns in India generated an estimated 
6 million tones of solid waste; in 1997 it was about 
48million tone’s. More than 25 % of household waste 
is not collected at all; 70% of Indian cities lack adequate 
capacity to transport it and there are no sanitary landfills 
to dispose of the waste. The existing landfills are neither 
well equipped nor well managed and are not lined 
properly to protect against

The contamination of soil or groundwater. 8 Certain 
types of household waste are also hazardous and could 
be highly toxic to humans, animals, and plants. India 
generates around 7 million tonnes of hazardous waste 
every year, most of which concentrated in 4 states 
(Andhra Pradesh, Bihar, Uttar Pradesh, Tamilnadu).9,10

Assumptions

1. The community people may have knowledge 
about household waste management. 

2. The community people may have good practices 
regarding household waste management 

Hypothesis

H1: There may be a significant difference between 
pre test and post test knowledge regarding household 
waste management among the community people in a 
selected area of Wardha district.

Materials and Methods 

This study was based on one group pre-test post-
test experimental research study. The population was 
the rural community people from Sawangi and Salod 

in the Wardha district. The subject consisted of 50 
community people of 18-50 years of age in the selected 
rural community of Wardha district. Study Design: was 
one group pre-test post-test research design. Sample was 
from rural community people from Sawangi and Salod 
in Wardha district. Sample size was 50.

Inclusion Criteria: Both males and females are 
included, Age group 18-50 years. People available 
during the period of data collection. Who is willing to 
participate in the study is included. Who can read and 
write Marathi.

Exclusion Criteria: The people who are attained 
the classes on household waste management. The mental 
and physical disabled people.

Results

Section A: This section deals with the distribution 
of rural community people in a selected area of Wardha 
district concerning knowledge and practice regarding 
household waste management with regards to their 
demographic characteristics. A convenience sample of 
50 subjects was drawn from the study population, who 
were from the selected area of Wardha district. The data 
obtained to describe the sample characteristics including 
age, educational status, type of family, no of family 
members, type of house, occupational status, monthly 
family income (Rs) religion and source of information 
regarding health respectively.

Section B: This section deals with the assessment 
of knowledge and practice before planned teaching 
regarding household waste management among the 
community people in a selected area of Wardha district. 
The level of knowledge and practice is divided under the 
following heading of poor, average, good, and excellent. 
pre-test 5(10%) of the community people were having 
poor knowledge, 66% of them had average, 22% had 
good and only 2% of them had an excellent level of 
knowledge score. The minimum score in pretest was 4 
and the maximum score was 21, the mean score for the 
pretest was 10.50 ± 2.92 with a mean percentage score 
of 43.75 ± 12.17. pretest practice score 15(30%) of the 
community people were having average practice, 64% 
of them had good and only 6% of them had an excellent 
level of practice score. The minimum score in pretest 
was 8 and the maximum score was 14, the mean score 
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for the pretest was 10.42±1.60 with a mean percentage 
score of 57.88 ± 8.91 

Section C: The post test knowledge score and practice 
regarding household waste management among the 
community people in a selected area of Wardha district. 
The level of practice was divided under the following 
heading of poor, average, good, and excellent. In posttest 
11(22%) of the community people were having average 
knowledge, 68% of them had good and 10% of them had 
an excellent level of knowledge score. The minimum 
score in the posttest was 8 and the maximum score was 
21, the mean score for the posttest was 14.22±2.80 with 
a mean percentage score of 59.25±11.67. 

Post-test practice score: In posttest 49(98%) of the 
community people were having excellent practice and 
only 2% of them had good practice scores. The minimum 
score in the posttest was 13 and the maximum score was 
18, the mean score for the posttest was 16.04±1.10 with 
a mean percentage score of 89.11±6.14.

Section D: This section deals with the effectiveness 
of planned teaching program on knowledge and practice 
regarding household management among the rural 
community people in a selected area of Wardha district. 
The hypothesis is tested statistically with the distribution 
of pretest and posttest mean and standard deviation 
and means score percentage. The levels of knowledge 
during the pretest and posttest are compared to prove 
the effectiveness of planned teaching program. The 
significance of difference at 5% level of significance is 
tested with a ‘t’ test and tabulated ‘t’ value is compared 
with calculated ‘t’ value. Also, the calculated ‘p’ values 
are compared with acceptable ‘p’ value i.e. 0.05 

The analysis shows that 34% study subject was 
in the group of 36-45 years. Most of the sample 56% 
had education up to the higher secondary. The majority 
of the samples 68% were from a nuclear family. Most 
of the samples 54% having 2-4 family members. The 
majority of the samples 64% were lived in the pakka 
house. Majority of sample 74% were a farmer. The 
majority of 64% of the sample had 3000-6000 Rs per 
month. The majority of the samples 82% were to Hindu. 
The majority of the sample 50% got health information 
from a health worker. 

In pretest 5(10%) of the community people were 
having poor knowledge, 66% of them had average, 22% 
had good and only 2% of them had an excellent level 
of knowledge score. The minimum score in pretest was 
4 and the maximum score was 21, the mean score for 
the pretest was 10.50 ± 2.92 with a mean percentage 
score of 43.75 ± 12.17 whereas in posttest 11(22%) of 
the community people were having average knowledge, 
68% of them had good and 10% of them had excellent 
level of knowledge score. The minimum score in the 
posttest was 8 and the maximum score was 21, the 
mean score for the posttest was 14.22±2.80 with a mean 
percentage score of 59.25±11.67. 

In pretest 15(30%) of the community people were 
having average practice, 62% of them had good and only 
8% of them had an excellent level of practice score. The 
minimum score in pretest was 8 and the maximum score 
was 14, the mean score for the pretest was 10.42±1.60 
with a mean percentage score of 57.88 ± 8.91 whereas 
in posttest 49(98%) of the community people were 
having excellent practice and only 2% of them had good 
practice score. The minimum score in the posttest was 
13 and the maximum score was 18, the mean score for 
the posttest was 16.04±1.10 with a mean percentage 
score of 89.11±6.14. 

Pretest and post test knowledge scores of community 
people in the selected area of Wardha district regarding 
household waste management. Mean, standard deviation 
and mean difference values are compared and student’s 
paired’ test is applied at 5% level of significance. The 
tabulated value for n=50-1 i.e. 49 degrees of freedom 
was 2.00. The calculated ‘t’ value is much higher than 
the tabulated value at 5% level of significance for 
overall knowledge score of community people which 
is a statistically acceptable level of significance. Hence 
it is statistically interpreted that the planned teaching 
program on overall knowledge regarding household 
waste management among community people in a 
selected area of Wardha district was effective. Thus the 
H1 is accepted.

Discussion

The analysis shows that 34% study subject was 
in the group of 36-45 years. Most of the sample 56% 
had education up to the higher secondary. The majority 
of the samples 68% were from a nuclear family. Most 
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of the samples 54% having 2-4 family members. The 
majority of the samples 64% were lived in the pakka 
house. Majority of sample 74% were a farmer. The 
majority of 64% of the sample had 3000-6000 Rs per 
month. The majority of the samples 82% were to Hindu. 
The majority of the sample 50% got health information 
from a health worker. 

Pretest and post test knowledge scores of community 
people in the selected area of Wardha district regarding 
household waste management. Mean, standard deviation 
and mean difference values are compared and student’s 
paired’ test is applied at 5% level of significance. The 
tabulated value for n=50-1 i.e. 49 degrees of freedom 
was 2.00. The calculated ‘t’ value is much higher than 
the tabulated value at 5% level of significance for 
overall knowledge score of community people which 
is a statistically acceptable level of significance. Hence 
it is statistically interpreted that the planned teaching 
program on overall knowledge regarding household 
waste management among community people in a 
selected area of Wardha district was effective. Thus the 
H1 is accepted.

Conclusion

The following conclusion can be drawn from the 
study finding, which is supported by evidence from 
other literature. 

The study was done to assess the knowledge 
and practice of waste management among the rural 
community people. The people were actively participated 
and cooperative. While assessing knowledge it shown 
that the sample of the age group 36-45 years had more 
knowledge regarding waste management.  
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Abstract

Introduction: Industrialization plays an important role for development of the country. Building construction 
is one of the basic needs for overall developments. In India, Modernization, Industrialization and land 
development are growing at high speed in most of the cities. Aims: assessment of socio-demographic and 
health related problems of construction workers indulge in building industry in central india. Material 
& Method: This cross-sectional type of analytical study was carried out by Department of Community 
Medicine, Datta Meghe Medical College, Wanadongri, Nagpur. After approval from Institutional Ethics 
Committee and concerned authorities at construction sites, the study was conducted on the workers employed 
at construction sites in Wanadongri, Nagpur. Results: Socio-demographic Profile: Data was collected from 
all 147 workers by interviewing them about various socio demographic and workplace factors. Out of 147 
workers, majority i.e. 79 (53.74%) of workers belongs to 30-45 years age group, followed by 47 (31.97%) 
of 15-30 years age group and rest i.e. 21 (14.29%) were more than 45 years. Morbidity Profile (Health 
Problems): Morbidity profile revealed the average health problems workers were suffering from in past and 
present. Musculoskeletal problems were most common health problem found most frequently (53.06%) 
in workers. Conclusion: Study shows that working in construction place exposed the workers to various 
factors that if not properly care, may adversely affect their health causing them losses in term of physical 
injuries, financial constrain and socio-personally relations.
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Introduction

Industrialization plays an important role for 
development of the country. Building construction is one 
of the basic needs for overall developments. In India, 
Modernization, Industrialization and land development 
are growing at high speed in most of the cities. Even 
Small cities and most of the towns are developing and 
it has opened wide range of opportunities and activities 

to worker for employment in Construction business. 
Constructions in building and civil engineering have 
greater risks as the health effects of various degrees is 
gradually affecting their health and developing sickness 
as compared to other industries. They are vulnerable to 
multiple physical, chemical and biological elements, 
thus developing various health problems like respiratory 
problems, dermatitis, musculo-skeletal disorders and 
gastro-intestinal diseases.1Most of the construction 
workers are from poor families and are illiterates. 
They have to face number of problems because of their 
inexperience and lack of skill. They become easy victim 
of exploitation and gender discrimination for work 
allocation and wage distribution.2 The construction 
industry in India is characterized by poor work habits, 
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lack of ergonomic practices, prolonged work hours with 
inadequate rest periods, hazardous working conditions, 
migrant labor with poor rights and say at the workplace 
and poor healthcare access.3 The Health and Safety 
Executive (HSE-2002) states that construction has a 
reputation for being a particularly unhealthy industry 
because its rate of work related illness is one of the 
highest of all occupational groups. Skin diseases from 
close contact with irritant or sensitizing materials, 
respiratory irritant from dusts, fume and gases, as well 
as developing more serious lung diseases related to 
exposure to asbestos and other fibrogenic materials.4In 
India, the number of worker indulged in construction 
business is very high. The socio-economic and health 
issues are one of the major outcomes of this occupation.
So this study directed to find out the socio-economic 
status and health problems related to construction work 
of the workers.

Material & Method

This cross-sectional type of analytical study was 
carried out by Department of Community Medicine, 
Datta Meghe Medical College, Wanadongri, Nagpur. 
After approval from Institutional Ethics Committee and 
concerned authorities at construction sites, the study 
was conducted on the workers employed at construction 
sites in Wanadongri, Nagpur. An informed consent 
from the participants was taken before filling of the 

proforma and after thoroughly explaining the aims and 
objectives of the study. A total randomly selected 147 
study subjects were included in the study during the 
study period that were willing to participate in the study 
and given consent to contact them for interview. Data 
was filled in predesigned questionnaire after through   
interview regarding the sociodemographic profile, 
occupational characteristics and morbidity factors faced 
during working in Construction sites. The information 
regarding socio-demographic characteristics like age, 
sex, education, religion, marital status, occupational 
characteristics like various addictions of tobacco, 
alcohol and smoking, type of work, duration of work and 
history of past illness that causes various morbidities in 
terms of health issues like musculoskeletal problems, GI 
infections, respiratory problems, injuries, skin problems, 
eye problems etc were recorded on a predesigned 
proforma. 

Statistical Analysis

Collected data on predesigned proforma was coded 
and tabulated using MS Excel data sheet and Statistical 
analysis were performed on tabulated data using the 
Statistical Package for Social Sciences (SPSS) version 
20. Prevalence was reported in percentages. Chi square 
test and Fisher Exact test were used to estimate the 
significance of the result (p<0.05).

Results

Table 1: Socio-demographic profile of the study subjects.

Males (%) Females (%) Total (%)

Age Group

15-30 31 (31.96) 16 (32.00) 47 (31.97)

30-45 49 (50.51) 30 (60.00) 79 (53.74)

>45 17 (17.53) 04 (08.00) 21 (14.29)

Education

Illiterate 12(12.37) 05(10.00) 17(11.56)

Primary 17(17.53) 19(38.00) 36(24.49)

Secondary 43(44.33) 16(32.00) 59(40.14)

Higher Secondary 25(25.77) 10(20.00) 35(23.81)
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Religion 

Hindu 72(74.23) 37(76.00) 110(74.83)

Muslim 11(11.34) 07(14.00) 18(12.24)

Buddhist 14(14.43) 05(10.00) 19(12.93)

Marital Status

Un-Married 21(21.65) 09(18.00) 30(20.41)

Married 76(78.35) 41(82.00) 117(79.59)

Addiction

Smoking 22 (22.68) 03 (6.00) 25 (17.01)

Alcohol 27 (27.83) 05 (10.00) 32 (21.77)

Tobacco in any form 41 (42.27) 28 (56.00) 69 (46.94)

Table 2: Distribution of study subjects according to type and duration of work.

Males Females Total (%)
Chi square 

Test (P value)
Type of Work

Skilled 22(22.68) 08(16) 30(20.41)

  0.34

Unskilled 75(77.32) 42(84) 117(79.59)

Duration of Work
Fisher Exact Test 

(P value)

<8 hrs 77(79.38) 50(100) 127(86.39)

0.0002

>8 hrs 20(20.62) 00(0) 20(13.61)

Table 3: Morbidity profile (Health Problems) of the study subjects.

Morbidity Total (%)

Skin Problems 14(9.52)

Gastrointestinal Problem 27(18.37)

Hypertension 09(6.12)

Injuries 15(10.20)

Accidents 03(2.04)

Cont... Table 1: Socio-demographic profile of the study subjects.
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Respiratory Infection 23(15.65)

Urinary Infection 12(8.16)

Ophthalmological Problems 06(4.08)

Musculoskeletal Problems 78(53.06)

Hearing Problem 04(2.72)

Headache 11(7.48)

Other Health Problems 13(8.84)

Cont... Table 3: Morbidity profile (Health Problems) of the study subjects.

Socio-demographic Profile:-

Data was collected from all 147 workers by 
interviewing them about various socio demographic and 
workplace factors. Out of 147 workers, majority i.e. 79 
(53.74%) of workers belongs to 30-45 years age group, 
followed by 47 (31.97%) of 15-30 years age group and 
rest i.e. 21 (14.29%) were more than 45 years. A total 
of 79.59 % workers were married, majority of workers 
belongs to Hindu religion (74.83%) followed by 12.93% 
Buddhist and 12.24% were of Muslim community. 
40.14% of workers had completed their secondary 
education and 23.81% had higher secondary education. 
46.94% workers had addiction of any form of Tobacco 
use in their daily life like khaini, Kharra, Gutkha etc . 
Smoking (17.01%) and alcohol use (21.77%) is also seen 
in the workers under study. Most of the workers were 
Unskilled (79.59%). And only few were at work more 
than 8 hours (13.61) with no female worker working 
more than 8 hours. Statistically significant relationship 
was found between the working hours of the male and 
female workers. (Fischer Exact Test - p<0.0002). 

Morbidity Profile (Health Problems):-

Morbidity profile revealed the average health 
problems workers were suffering from in past and 
present. Musculoskeletal problems were most common 
health problem found most frequently (53.06%) in 
workers. This may be because of the repetitive work at 
the place which results into the body pain, discomfort 

and aches. Musculoskeletal problems hamper the 
productivity of the workers and also the cause of 
sickness absenteeism. It is followed by GI problems in 
18.37% and Respiratory health issues (15.65%). 10.20% 
construction workers experienced the injuries at the 
workplace which were ranges from nail, wire prick to 
some severe body injuries that restrict them from work. 
Skin infections and allergies were also seen in some 
workers (9.52%), most commonly in female workers 
that may be resulted because of various materials used 
in the sites. hypertension (6.12%), and urinary infections 
(8.16%) were also seen in significant number of workers 
during their study. Accident (2.04%), ophthalmic 
problem (4.08%), and Hearing problem (2.72%) were 
also noted in workers. 

Discussion

Construction workers are exposed to various health 
affecting factors at work places. Various physical, 
chemical, biological, environmental and many other 
factors adversely affect health along with various 
addiction and socioeconomic problems. 

Working in construction place requires heavy 
physical job and so the musculo-skeletal problems are 
found high in construction workers. The prevalence of 
musculo-skeletal problems was seen in higher percentage 
in construction workers than other jobs.  In our study, 
morbidity due to musculo-skeletal problems was 
found around 53.06%. Similar studies on construction 
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worker reported it variably. Nirmala CJ5 in their study 
‘Occupational hazards and public health concerns of 
migrant construction workers: an epidemiological study 
in southern India’ estimated the prevalence of musculo-
skeletal problems about 48.5%. Sunil K6 reported 
31.25% prevalence and study conducted by Gurav 
RB7 had found around 60.7% construction workers 
suffering with musculo-skeletal problems. The higher 
prevalence was seen in study of Bodhare T8 titled ‘An 
epidemiological study of work-related musculoskeletal 
disorders among construction workers in Karimnagar, 
Andhra Pradesh’ with 77% of workers with the issue.

The Respiratory problems in construction workers 
were also reported in our study (15.65%); it may relate to 
the dusty working environment in and around construction 
place because of construction process and material along 
with environmental changes and allergens. Smoking 
and Use of tobacco increases it. Similar studies on 
construction worker analysed the respiratory morbidity 
in their studies. Nirmala CJ5 found 25.71% workers with 
respiratory problems. Study by Sunil K6 titled ‘Pattern of 
Occupational Health Problems of building Construction 
Workers’ found high prevalence of respiratory problems 
in workers (41.7%). Other studies by Gurav RB7 and 
Jayakrishnan T9 reported 12.6% and 14.7% of workers 
with respiratory problems which is similar to our study.

Construction place is injury prone area where 
workers exposed to various heavy materials along with 
iron, stones, heavy bags, bricks etc. Chances of injury 
at site are common. Our study shows 10.20% workers 
suffered with injuries. Other studies conducted by 
Nirmala CJ5, Gurav RB7,  Adsul BB10 show prevalence 
of 8%, 7.56% and 7.9% workers who experienced 
injuries. Shah CK11 in their study ‘Study of injuries 
among construction workers in Ahmadabad city, 
Gujarat’ reported that 25.42% workers had experienced 
workplace injuries in their study. 

Similar ways, skin problems was also one of the 
morbidity factors for construction worker reported in our 
study. 9.52% workers had experienced skin problems in 
our study. Nirmala CJ5 reported only 3.17% workers with 
skin problems whereas Gurav RB7 in their study found 
11.46% workers had several types of skin problems like 
Eczematous Dermatitis. Sunil K6 and Shah K12 found 
higher prevalence of skin diseases (83.33% and 47.8% 

respectively) in workers working in construction. 

Ophthalmological problems were reported among 
4.08% of construction workers. The most common 
reason was irritation because of material and infections. 
Cement and dusty environment were the common causes 
for the eye problems faced by the workers. Jayakrishnan 
T9 reported 8.7% workers with eye problems in their 
study whereas Adsul BB10 had reported only 0.5% 
ophthalmic morbidity.  

Conclusion

Study shows that working in construction place 
exposed the workers to various factors that if not 
properly care, may adversely affect their health causing 
them losses in term of physical injuries, financial 
constrain and socio-personally relations. The worker 
must be provided with and efficient uses of protective 
measures are very important to reduce the work related 
morbidities like respiratory problems, skin allergies and 
infection, injuries etc. Awareness and proper working 
education about uses of protective measures is need 
of hour in construction business to reduce avoidable 
mortality and morbidity. 
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Abstract 

Background: Acute pancreatitis is a potentially serious condition with wide variation in severity ranging 
from mild and self-limiting to a rapidly progressive illness leading to multi-organ failure. 

Aim and Objective: To study early enteral feeding and their outcome in patients of acute pancreatitis. 

Methodology: Present study was a prospective study carried out in 60 patients out of 50 were male (83.3 
%)  and 10 female (16.6 %) admitted as acute pancreatitis in the  department of surgery, Shalinitai Meghe 
hospital and Research centre, Datta Meghe Medical College, Nagpur. A thorough history was taken and 
detailed clinical examination was conducted of all the patients on admission. All the patients were subjected 
to biochemical and Radiological investigations. Radiological investigations like X-Ray chest abdomen and 
Ultrasonography were carried out initially in all the patients. CT Abdomen performed as per requirement. 
Severity of disease was accessed on admission on the basis of BISAP scoring system. Conservative 
management was instituted with early enteral feeding for all patients. All patients who recovered were 
discharged and followed up on outpatient basis. Data was analyzed with appropriate statistical tests. 

Results: All the patients were initially managed conservatively with early enteral feeding. Type of feeding 
was according to the severity of the illness. Oral in mild / moderate pancreatitis and nasogastric feeding 
in severe pancreatitis. Mild and moderate variety tolerated enteral feeding well thus need for intravenous 
infusion was obviated. Out of these, 1 patient (1.7 %) required interventional management due to acute 
necrotizing pancreatitis. This patient later required intravenous infusion and TPN in view of progressive 
clinical deterioration due to necrotizing pancreatitis. The management of complications was essentially 
conservative. Acute necrotizing pancreatitis has a mortality of 100 % even with aggressive management. 
The overall mortality rate in our study was 1.7% .

Conclusion: Conservative management is the mainstay of treatment in acute pancreatitis. Early enteral 
feeding obviates the need for intravenous infusion in mild and moderate pancreatitis and in selected cases 
of severe acute pancreatitis. Early enteral feeding has advantages over Parenteral nutrition and reduces 
mortality, infectious complications, preventing malnutrition, reduction in length of hospital stay.  Early 
detection and aggressive management of in acute severe pancreatitis can prevent its progression to acute 
necrotizing pancreatitis and its complications.

Keywords: acute pancreatitis, enteral feeding, necrotizing pancreatitis
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Introduction

The 1992 Atlanta Symposium definition of 
acute pancreatitis is the one widely accepted one. 
According to it, acute pancreatitis is defined as an acute 
inflammatory process of the pancreas with variable 
involvement of other regional tissues or remote organ 
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systems.  At one end of the spectrum is the mild 
variety of acute pancreatitis, which invariably results 
in ‘restitutio ad integrum’ or spontaneous resolution 
of symptoms and requires supportive therapy only. 
At the other end is the severe variety which requires 
aggressive resuscitative and, occasionally, surgical 
intervention. In accordance with this wide variation in 
clinical presentation, the treatment of acute pancreatitis 
requires a multidisciplinary approach. Acute pancreatitis 
is a hyper-metabolic state marked by increased 
energy expenditure, proteolysis, gluconeogenesis, 
and insulin resistance. Nutritional supplementation 
in acute pancreatitis is complicated by these diverse 
pathophysiologic derangements associated with the 
disease. In the past, patients with acute pancreatitis 
were not given any form of enteral nutrition, because 
it was believed that any stimulation of the exocrine 
pancreas would affect the disease course negatively. 
Now, increasing evidence suggests that enteral feeding 
maintains the intestinal barrier function and prevents 
or reduces bacterial translocation from the gut. Studies 
in patients with severe acute pancreatitis demonstrated 
that enteral nutrition was well tolerated. Patients who 
received enteral feedings experienced significantly 
fewer total complications and had a lower risk of 
developing septic complications than those receiving 
TPN. Different scoring systems have been used in acute 
pancreatitis like I. Atlanta classification, Ranson score, 
APACHE II scoring system, BISAP scoring, Modified 
Glasgow scoring, Balthazar scoring, Necrosis score and 
CT Severity Index (CTSI). Depending on its severity, 
acute pancreatitis can have severe complications and 
high morbidity and mortality despite of treatment. While 
mild cases can be successfully treated by conservative 
management, severe cases often require admission to 
intensive care unit and even surgery in selected cases. 
Management of acute pancreatitis is an aggressive 
medical management with analgesics for pain control, 
bowel rest, and intravenous fluids to maintain hydration. 
Increasing evidence suggests that enteral nutrition 
may be safe, feasible and even desirable in severe 
pancreatitis. Enteral nutrition has a benefit over Total 
Parenteral Nutrition (TPN) in terms of cost, catheter-
related complications as well as maintaining intestinal 
mucosal integrity and avoids the alteration of intestinal 
mucosal barrier function and intestinal permeability. 
Radiological imaging advances, new developments 

in interventional radiology and other minimal access 
intervention have revolutionized the management of 
many surgical conditions over the past decades. Today 
it is recommended that severe pancreatitis be treated 
in specialized units with multidisciplinary expertise 
availability with intensive care specialist, interventional 
radiologist, endoscopist and surgeons.

Aim and Objective: To study early enteral feeding 
and their outcome in patients of acute pancreatitis.

Material and Methods

Present study was a prospective study carried out in 
department of surgery At Shalinitai Meghe Hospital and 
Research Centre, Nagpur, Datta Meghe Medical College, 
Nagpur. A total number of 60 patients diagnosed as acute 
pancreatitis during period of July 2019 – December 2020 
were entered into the trial.

Inclusion criteria: 1. All the patients diagnosed as 
acute pancreatitis. 2. All patients who give informed 
written consent 3. Patients who are ready to follow up.

Exclusion criteria: 1. Patients unwilling to give 
consent 2. Patients with Chronic pancreatitis

Study was approved by ethical committee of 
the institute. A valid written consent was taken after 
explaining study to them. A thorough history was taken 
and detailed clinical examination was conducted of all 
the patients on admission. All the patients were subjected 
to biochemical investigations including a total and 
differential WBC counts, serum amylase, serum lipase, 
blood sugars, serum creatinine, serum electrolytes, 
serum calcium, liver function tests and ascitic fluid or 
pleural fluid amylase as and when required. Radiological 
investigations like plain X-ray abdomen AP view, 
X-ray chest PA view and USG abdomen were done in 
all patients. CT scan was done as and when required. 
Medical management was instituted for all patients. All 
patients were categorized into mild, moderate and severe 
on the basis of BISAP scoring system. All patients 
were administers early oral enteral feeding in mild and 
moderate cases. In severe cases were given Ryle’s tube 
feeding. All the patients received intravenous analgesics 
and antibiotics along with injectable proton pump 
inhibitors. Injection octreotide was given to decrease 
pancreatic secretions. Surgical intervention was carried 
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out in the form of Open necrosectomy with closed 
drain placement was done in 1 (1.7%) patient. Out of 
11 patients ( 18.3 % ) of biliary tract diseas, 4 patients 
were having CBD calculi which were managed by 
ERCP and CBD clearance. All patients were monitored 
closely with vital parameters, abdominal girth charting, 
intake/output monitoring and clinically assessed daily to 
monitor the response of conservative management. All 
patients who recovered were discharged and followed up 
on outpatient basis. Data was analyzed with appropriate 
statistical tests. 

Results

In our study, distribution of patients according to 
age were 22 to 57 years, average age was 43.76 and most 
common age group was 49 years. 50 (83.3%) patients 
were male and 10 (16.6%) patients were female, gender 
ratio was 5:1, male to female respectively. In our study, 
60 cases of acute pancreatitis admitted in our tertiary 
care hospital have been studied over a 2 year period. It is 
notable that extremes of age show less incidence of acute 
pancreatitis. Majority of the cases, 60 % were between 
40 and 50 years of age. In our study of 60 cases, 50 cases 
(83.3 %) were male and 10 cases (16.6 %) were female. 
In our study, alcohol was the etiology in 44 patients i.e. 
73.3 % of the patients, biliary tract disease (gall stones) 
were found to be the cause in 11 patients (18.3 %), trauma 
to be the etiology in 1 patient i.e. (1.7%), Idiopathic 
etiologies were found in 4 cases each (6.7 %). Our study 
found a higher proportion of alcoholic pancreatitis. All 
the patients presented with pain, 80 % had nausea with 

vomiting, 60 % had fever, 10 % had breathlessness and 
10 % had abdominal distension. In our study, serum 
amylase was within the normal range in only 10 % of 
the patients whereas it was raised in 90 % of the patients. 
Serum lipase was raised in 96.6 % of the patients. In our 
study 60 % of the patients had BISAP score 0. 25 % of 
the patients had BISAP score of 1 and 2. BISAP score3 
was observed in 13.3 % of the patients.1.7 % patients 
( 1 patient ) had a BISAP score of 5. All the patients 
in our study were initially managed conservatively 
with early institution of enteral feeding. This included 
injectable antibiotics and analgesics along with PPI’s 
(proton pump inhibitors). Patient of severe pancreatitis 
was given enteral feeding through nasogastric tube. 1 
patient (1.7 %) were diagnosed with acute necrotizing 
pancreatitis with relevant clinical features, blood 
investigations, ultrasound and CT scan underwent 
surgery i.e. exploratory laparotomy with necrosectomy 
with thorough lavage and closed drain placement. This 
patient had MODS (multi organ dysfunction syndrome) 
and associated pleural effusion. The patient expired 
due to the above mentioned conditions within 2 days of 
operative intervention. 18.3 % of the patients had biliary 
tract pathology but only 4 had CBD calculi. ERCP was 
done in these patients and the patients recuperated and 
were discharged. In our study, 75 % of the patients 
stayed for less than 6 days in the hospital, 14 patients 
(23.3 %) stayed between 6 and 10 days, and 1 patient 
(1.7 %) had a hospital stay of more than 10 days. We 
observed that 98.3 % of the patients recovered and were 
discharged while 1.7 % of the patients expired. 

Table 1: Distribution of acute pancreatitis patients according to complications

Complications No. of patients Percentage

Pleural effusion 6 10 %

Acute necrotising pancreatitis 1 1.7 %

Pancreatic pseudocyst 2 3.3 %

MODS 1 1.7%

Total complications 10 16.7 %
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Table 2: Distribution of acute pancreatitis patients according to management modalities

Management details No.of patients Percentage

Conservative 55 91.6 %

ERCP 4 6.7 %

Exploratory laparotomy with necrosectomy with closed drain 
placement. 

1
1.7 %

Total 60 100 %

Table 3: Distribution of acute pancreatitis patients according to duration of hospital stay

Hospital stay No. of patients Percentage

< 6 days 45 75 %

6-10 days 14 23.3 %

10-20 days 1 1.7 %

Total 60 100 %

Table 4: Distribution of acute pancreatitis patients according to outcome of management

Outcome acute pancreatitis patients

Discharged 98.3 %

Expired 1.7 %

Discussion

In this study, the most common age group for 
acute pancreatitis was 22 to 57 years. In a vast majority 
of studies, acute pancreatitis was found to be a male 
predominant disease.1 A study by Wig JD et al showed 
that out of 161 patients, 127 were men (77 %) and 37 (33 
%) were women. The higher incidence of women in their 
study was probably due to gall stones. In our study of 60 
cases, 50 cases (83.3 %) were male and 10 cases (16.6 %) 
were female. None of the female patients had a history 
of alcohol ingestion. Alcohol related pancreatitis is more 
common in men2,3. Alcohol consumption was found to 
be the most common cause (75 % of the patients), next 
major cause being biliary tract diseases 17 %. Trauma 
as a cause of acute pancreatitis was found in 6 % with 
idiopathic and iatrogenic causes found in 1 % cases. In 

a study by Baig SJ et al from Kolkata found alcoholism 
in 41 %, gallstones in 23.5 %, trauma in 17.6 %, and 
idiopathic in 11.7 %. In our study, all patients (100%) 
had abdominal pain as the cardinal feature, 80 % had 
associated vomiting/nausea and 60% had fever, 10 % had 
breathlessness and 10% had abdominal distension4,5. In 
the present study, the overall sensitivity and specificity 
of amylase levels in diagnosing acute pancreatitis were 
similar to previous published results6. In our study 60 % 
of the patients had BISAP score 0. 25 % of the patients 
had BISAP score of 1 and 2. BISAP score3 was observed 
in 13.3 % of the patients.1.7 % patients  ( 1 patient ) had 
a BISAP score of 5. All the patients in our study were 
initially managed conservatively. All the patients in our 
study were initially managed conservatively with early 
institution of enteral feeding. This included injectable 
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antibiotics and analgesics along with PPI’s (proton pump 
inhibitors)7-10. Patient of severe pancreatitis was given 
enteral feeding through nasogastric tube. Kalfarentzos 
F et al from Greece showed that enteral nutrition is 
superior to parenteral nutrition in acute pancreatitis11-13. 
Most of the patients tolerated the oral diet well. Among 
these patients, 70 % were discharged within 10 days of 
admission, while the others were discharged within the 
next 3 days. Mild acute pancreatitis is treated largely 
supportively and includes the administration of fluids 
intravenously, analgesics, antiemetic and bowel rest 
until nausea and vomiting subside. Narcotics are rarely 
required for pain control. Adequate and prompt i.v. fluid 
resuscitation is required for the prevention of systemic 
complications. Fluids are given intravenously to 
maintain urine output >5 ml/kg of bodyweight. The rate 
of fluid replacement should be monitored by frequent 
measurements of central venous pressure in appropriate 
patients. It is wise to treat every patient aggressively 
until the disease severity has been established.

Conclusion

Conservative management is the mainstay of 
treatment in acute pancreatitis. Early detection and 
aggressive management of  acute severe pancreatitis can 
prevent its progression to acute necrotizing pancreatitis 
and its complications. Early enteral feeding obviates 
the need for intravenous infusion in mild and moderate 
pancreatitis and in selected cases of severe acute 
pancreatitis. Early enteral feeding has advantages over 
Parenteral nutrition and reduces mortality, infectious 
complications, preventing malnutrition, reduction in 
length of hospital stay. 
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Abstract

 Breast cancer is one of the most common cause of cancer related mortality and morbidity worldwide. A 
palpable breast mass in young women is a common cause of anxiety. It is indeed a frightful experience 
for the patient to directly undergo an invasive procedure like biopsy of breast mass. Hence the need for 
such diagnostic tool which is noninvasive or minimally invasive, quick, reliable, and also cost effective. 
Hence this study was undertaken to study the use of modified triple test (MTT) in the diagnosis of palpable 
breast mass. Methodology- The study was a prospective study done in the department of General Surgery 
in a tertiary care teaching hospital in Central India from January 2020 to December 2020. A total of 150 
patients who presented with palpable breast mass were included. All the patients were investigated at 
first by sonomammography then FNAC. Either core biopsy or excisional biopsy of breast mass was done 
in all the cases. Findings were recorded and data analysis was done. Breast mass histopathology (HPE) 
report was considered to be gold standard and all the results were compared with HPE of the same breast 
mass. Observation and results: Out of total 150 patients studied, 148 were females and 2 were males. The 
sensitivity, specificity and accuracy of MTT is comparable with histopathology of the same breast mass. 
Conclusion: MTT is alone a reliable investigation for diagnosing palpable breast mass and biopsy of breast 
mass should be reserved only for doubtful cases.

Keywords: breast mass, fine needle aspiration cytology, breast biopsy.

Introduction

Breast carcinoma is the most common cancer and 
also the primary cause of mortality due to cancer in female 
around the World. There is huge difference in breast 
cancer survival rates worldwide, with an estimated 5-year 
survival of 80% in developed countries to below 40% 
for developing countries1. Developing countries have 
resource and infrastructure constraints that challenge 
the objective of improving breast cancer outcomes by 
timely recognition, diagnosis and management 2. A 
palpable breast mass accidently found in young women 

is a common cause of anxiety though majority of these 
lesion are benign. Breast carcinoma is one of the most 
common causes of morbidity and mortality among 
women worldwide. 3 Tissue biopsy and histopathology 
are important diagnostic tools as approximately 15% 
of such lesions can be mammographically occult. 4 
it is difficult to distinguish benign breast mass from a 
malignant one by clinical examination only. Missing 
a palpable breast carcinoma may invite medical and 
potential legal consequences. The biopsy taken for 
palpable breast mass however revealed that only 10 – 
30% of the masses are malignant which indicate that 
approximately 70% - 90% are benign lesions5,6  It is 
indeed a frightful experience for the patient to undergo 
an invasive procedure like biopsy of breast mass hence, 
there is a need of such a diagnostic tool which is non-
invasive or minimally invasive, quick, reliable and cost 
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effective. Modified Triple Test (MTT) consists of clinical 
examination, sonomammography of breast and fine 
needle aspiration cytology (FNAC) and is considered 
as an important tool of investigation for diagnosing 
breast mass. 7 Recently, use of ultrasonic equipment 
has led to one of the best tools in breast imaging which 
can identify 27% of breast mass especially in women 
younger than 50 years of age that can be occult on 
mammography.8,9 To standardize the characteristic of 
breast lesion, ACR has developed a BIRAD lexicon for 
breast sonomammography10-12. BIRAD lexicon is quite 
helpful in differentiating between benign and malignant 
breast lesions13,14. Our study thus aims to compare the 
result of modified triple test, i.e., clinical examination, 
sonomammography of breast and FNAC of breast mass 
with that of histopathology in making diagnosis of the 
same breast mass in the same population. 

Methodology

The study was a prospective study done in tertiary 
care teaching hospital in central India from January 
2020 to December 2020 in the department of surgery. 
it included 150 patients who presented with palpable 
breast mass. Already diagnosed cases of carcinoma 
breast were excluded from the study. A thorough 
clinical examination of breast was done. The patients 
were investigated at first by sonomammography and 
then FNAC. Core biopsy or excisional biopsy of breast 
mass was done in all cases. The findings were recorded 
and data analysis was done. Sonomammography report 
was done according BIRADS protocol. The breast mass 
histopathology (HPE) report was taken as gold standard 
and all the results were compared with HPE of the 
same breast mass. The following values concerning the 
diagnostic accuracy were calculated: 

1. Sensitivity: The possibility of positive USG 
result that the patient had cancer

2.  Specificity: The possibility of negative USG 
result that the patient had benign lesion.

3.  Positive predictive value: The possibility of 
having cancer when the result of USG is positive.

4. Negative predictive value: The possibility that a 
tumor is benign when the result of USG is negative.

5. False positive fraction: Benign lesion reported 

as positive by USG

6. False negative fraction: Cancer reported as 
negative on USG 

7. Accuracy – The proportion of true result (true 
positive + true negative) among all results

OBSERVATION AND RESULT: Out of a total 
of 150 patients studied, 148 cases were females and 
maximum were in the age group of 31- 40 and only two 
cases were males who were diagnosed as physiological 
gynaecomastia. The median age of presentation of breast 
mass was 30 years. Sonomammograhic diagnosis of 
breast lump suggested that most of the breast masses were 
benign among which simple cysts and fibroadenomas 
predominated. Out of all cases, fibroadenomas were 33, 
simple cyst 44, fibrocystic disease 19, malignany 21 , 
duct ectasia 11, mastitis 17, galactocele 4 and phyllodes 
3 in number. Most of the patients fall in the category of 
BIRAD 2 and 3. Out of 150 patients, 60 patients were 
in category 2, 52 in category 3, 16 in category 4 and 
22 in category 5 Histopathology suggested that most 
of the breast masses were benign. Only 28 patients 
(18.67%) out of 150 were clear cut malignant. 5 patients 
(3.33%) were doubtful malignant and atypical cells 
were seen in cytology. 26 patients were fibroadenoma, 
18 were fibrocystic disease, 3 phyllodes, 16 mastitis, 4 
galactocele, 43 simple cyst, 11 duct ectasia and 28 were 
malignant. 

Table 1: Sonomammography test as compared to 
gold standard HPE

Sonomammography 
test

Malignancy

Yes No 

Positive 19(TP) 2(FP)

Negative 9(FN) 120(TN)

Sensitivity of Sonomammography= TP/(TP+FN) = 
19/(28) = 67.86%

Specificity of Sonomammography= TN/(TN+FP) = 
120/(120+2) = 98.36%

PPV= TP/(TP+FP) = 19/(19+2) =90.48%

NPV= TN/(TN+FN) = 120/(120+9) = 93.03%
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False positive rate = FP/(TN+FP) = 2/(2+120) = 1.67%

False negative fraction = FN/(TP+FN) = 9/(19+9) = 32.11%

Accuracy = (TP+TN)/Total number of cases = (19+120)/150 = 92.67%

Table 2: FNAC as compared to gold standard HPE

FNAC test

Malignancy

Yes No 

Positive 26(TP) 2(FP)

Negative 2(FN) 120(TN)

Sensitivity of FNAC= TP/(TP+FN) = 26/(26+2) = 92.86%

Specificity of FNAC=TN/(TN+FP)=120/(120+2) = 98.36%

PPV=TP/(TP+FP)=26/(26+2)=92.86%

NPV=TN/(TN+FN)=120/(120+2)=98.36%

False positive fraction=FP/(TN+FP)=2/(120+2)=1.67%

False negative fraction=FN/(TP+FN)=2/(26+2)=7.14%

Accuracy= (TP+TN)/Total number of cases= (26+120)/150 = 97.33%

Table 1: showing age and sex-wise distribution of cases.

Age group Female Male 

<20 years 7 0

20-30 22 2

31-40 68 0

41-50 34 0

51-60 9 0

>60 8 0
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Table 2: showing comparisons of resuls of various investigations

Sr. 
No.

Disease
sonomammography FNAC HPE

n % n % n %

1 Fibroadenoma 33 20.5 27 16.2 27 16.2

2 Fibrocystic disease 19 12.7 18 12.2 18 12.1

3 Phylloides 3 2 3 2 2 1.3

4 Malignancy 21 14.1 28 18.7 28 20.2

5 Simple cyst 44 29.6 43 28.8 42 27.7

6 Duct ectasia 11 7.3 11 7.3 13 8.7

7 Mastitis 17 11.3 16 10.7 15 10.1

8 Galactocele 4 2.6 4 2.7 5 3.4

Total 150 99.7 150 99.6 150 99.7

Table 3: showing results in all 3 modalities.

USG FNAC HPE P value

N % N % N %

p>0.05Benign 129 86 122 81.3 122 81.3

Malignant 21 14 28 18.7 28 18.7

Discussion

Breast carcinoma is one of the most common cancer 
in women causing  worldwide mortality and morbidity15. 
The usual symptoms are breast mass or nipple discharge. 
The surgeon to rule out malignancy should evaluate lump 
of breast. Evaluation of breast mass includes detailed 
history, clinical examination, imaging modalities and 
tissue diagnosis. Histopathology of breast mass biopsy 
(HPE) includes core biopsy/excisional/incisional biopsy 
and is the gold standard for making the final diagnosis. 
But its invasive and painful and hence is frightening 
to the patient. Also, approximately 80% of breast 
masses are benign16 therefore there is need for such 
diagnostic tool which is minimally invasive, quick, cost 
effective as well as reliable. Modified triple test or MTT 
consists of detailed clinical history and examination, 

sonomammography of breast and FNAC i.e fine needle 
aspiration cytology. Our study has compared the result 
of modified triple test with the histopathology of breast 
mass biopsy of same patient. Sonomammography or 
USG of breast is very useful investigation and is useful 
in differentiating malignant masses from benign solid 
mass17,18. BIRADS classification in sonomammography 
revealed that obtained rate of malignancy in our study 
is in line with other studies. 19 Fine needle aspiration 
cytology (FNAC) is an important tool for diagnosing 
breast lesion. Since sensitivity and specificity rate 
of FNAC is not 100%, there is off course limitation 
of this investigation.20,21Thus, these unavoidable 
limitations can further be reduced if we consider clinical 
examination and radiological findings to make it more 
reliable, i.e. a modified triple test (MTT). Many studies 
suggest that MTT is 100% accurate in diagnosing breast 
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mass, however FNAC is the most important and reliable 
element of MTT.22 The mean age of presentation of 
palpable breast mass is 30 years which is in accordance 
with other studies23 and also like other studies sensitivity 
of clinical examination is approximately 85%.24. In 
our study, benign breast mass was more common 
and fibroadenoma and simple cyst predominates. 20 
followed by palpable the breast mass in 4th decade where 
carcinoma breast is more common21 In terms of BIRADS 
category, category 2 followed by category 3 was more 
common24 We found that the result of modified triple 
test was comparable to the histopathology of palpable 
breast mass. 23

Conclusion

The Modified Triple Test is a sufficient and reliable 
investigation for diagnosing palpable breast mass 
and biopsy of breast mass should be reserved only 
for doubtful cases. Of all the three components of the 
triple test, FNAC is the most accurate. A patient with 
a concordant benign triple test report can be safely 
followed up without the need for biopsy. The aim of 
the modified triple test is to allow the clinician to avoid 
unnecessary open biopsy and to proceed to definitive 
therapy if a malignant breast lump is present. In 
summary, the modified triple test can reliably guide the 
evaluation and treatment of breast lumps.
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Abstract

Introduction: A functional vascular access site is the lifeline for patients with end stage kidney disease that 
require chronic hemodialysis. The ground-breaking article by Brescia and Cimino in 1966 revolutionized 
the creation of the vascular access, and the Cimino fistula was soon used in almost all dialysis patients. 
Arteriovenous Fistula is an autologous arteriovenous access created by a connection of a vein to an artery 
where the vein serves as the accessible conduit. The vascular access can be created using Radial artery or 
Brachial artery. Common locations include the forearm (radiocephalic) and upper arm (brachiocephalic and 
brachiobasilic). Other less common combinations may exist, such as the ulnar-basilic fistula. When less 
commonly created vascular access are studied, a clear description of their surgical anastomosis is suggested. 
Aim: to review Brachiobasalic Versus Brachiocephalic Arteriovenous Fistula for Vascular Access during 
Hemodialysis. Conclusions: Most of the studies have measured the outcomes in terms of Time-dependent 
patency, Anatomic patency, Vascular Access Maturation and Complications related to surgical Procedures 
and Cannulation.

Keywords: Brachiobasalic Fistula, Arteriovenous Fistula, Hemodialysis 

Introduction

A functional vascular access site is the lifeline 
for patients with end stage kidney disease that require 
chronic hemodialysis. The ground-breaking article by 
Brescia and Cimino in 1966 revolutionized the creation 
of the vascular access, and the Cimino fistula was soon 
used in almost all dialysis patients1,2. As per the Kidney 
Disease Outcomes Quality Initiative (DOQI) guidelines, 
this has led to the recommendation that AV fistulae 
should be the first option, but the major impeding factor 
to this guideline is the high rate of primary failures of 
AV fistulae, up to 50% in some centers3-5. Autogenous 
arteriovenous fistulas (AVFs) are considered the most 
reliable long-term vascular access in patients undergoing 
hemodialysis. Compared with prosthetic arteriovenous 
grafts (AVG) and tunneled catheters, AVFs require 
fewer interventions, are less susceptible to failure due 
to infection and thrombosis, and have been shown to 
improve patient survival6-8. 

The various studies done previously showed the 
huge knowledge gaps in the patency rates, maturation 
criteria and the outcomes related to anatomic sites9,10.  
Meta analysis conducted by P.P.G.M. Rooijens et al. 
found differences in primary failure, primary patency 
and secondary patency that cannot be attributed to patient 
demographics, such as sex and age. Therefore, other 
factors were taken into account, such as vessel diameter 
and quality11,12. In a report of surgically created AVFs, 
Reilly et al. found that vein size was a significant predictor 
of subsequent fistula survival, while sex was not. A more 
recent study also found that vessel size predicted fistula 
failure in the first 3 months after surgery13-16. The study 
was conducted with an aim to compare the Vascular 
Access of Brachiobasalic Arteriovenous Fistula to that of 
Brachiocephalic Arteriovenous Fistula for Hemodialysis 
in patients of End stage Renal Diseases, in terms of 
patency, maturation and the time of cannulation17-20.  

DOI Number: 10.37506/ijfmt.v15i3.15425
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When forearm vessels are not suitable for 
arteriovenous fistula (AVF) creation or when these 
accesses have failed, the options for vascular access 
include brachial artery originated either autogenous 
vein or prosthetic graft construction. Autogenous 
arteriovenous fistulas are known for their better long-
term patencies and lower complication rates compared 
with prosthetic graft access21-25. In the upper arm, there 
are usually two autogenous AV fistula options available, 
including brachial cephalic arteriovenous fistula 
(BCAVF) and brachial-basilic arteriovenous fistula 
(BBAVF). Unlike other veins in the arm, the basilic vein 
has the advantage that, being a deep vein, it is protected 
from damage caused by previous venepuncture and is 
often of good caliber. However, the basilic vein must be 
mobilized and superficialized during fistula formation, 
thus increasing the complexity of the procedure as well 
as complication rates26. 

On the other hand, the cephalic vein is superficial 
in most patients, which is easily damaged with previous 
venepunctures, and surgical technique to create BCAVF 
is relatively simple. However, there is no consensus on 
which of these types of AVF is to be preferred. 

Patency:  A major problem with AVFs is the high 
frequency of primary failures, either due to lack of 
maturation or early thrombosis. Time-dependent clinical 
outcomes, such as access patency, can be measured 
with a variety of outcomes (e.g. time to occlusive 
thrombosis or time to complete access abandonment), 
and are important vascular access measures that can be 
determined with Kaplan-Meier survival curves or life-
table analysis. Anatomical patency is determined by 
imaging techniques27. 

Though there is a relatively limited understanding 
of why fistulas fail, several studies have provided 
insight into the problem of non maturation. A study by 
Roy-Chaudhury et al summarizes the pathophysiology 
of early AVF failure. The following factors affect the 
patency and maturation.28-30

Ø Genetic predisposition

Ø Low shear stress

Ø Increases in transmural pressure 

Ø Turbulence

Ø Differences in compliance between arteries and 
veins

Ø Vascular injury of the mobilized segment 

These all contribute to neointimal hyperplasia and 
adverse vascular remodeling31-33. 

Failure due to thrombosis immediately following 
surgery is usually secondary to 

Ø Technical errors

Ø Judgment error regarding vessel adequacy 

Ø A period of extreme hypotension

Ø Peripheral location of the first fistula

Ø Female sex

Ø Diabetes mellitus 

Ø Surgical expertises are the main predictive 
factors of early fistula failure. 

Primary Patency

When including primary failure in the calculation 
for patency rate, the pooled primary patency rate was 
60% (95% CI, 56%-64%; 13 studies; 21 cohorts; 4,111 
AVFs) at 1 year and 51% (95% CI, 44%-58%; 7 studies; 
12 cohorts; 2,694 AVFs) at 2 years. These estimates again 
must be interpreted cautiously given the high degree of 
heterogeneity among studies (I2 > 80%). In subgroup 
analyses there was a statistically significant difference in 
primary patency between AVF locations (lower vs upper 
arm) at 1 year (P < 0.001), but not at 2 years (P = 0.3). 
There was no difference between age group (elderly vs 
nonelderly) at 1 year (P = 0.3); however, there was an 
insufficient number of studies to pool risk estimates at 
2 years. Difference by study location (North America 
vs Europe) was not statistically significant at 1 year (P 
= 0.4).

Secondary Patency

When including primary failure in the calculation 
of patency rate, the pooled secondary patency rate 
was 71% (95% CI, 64%-78%; 10 studies; 18 cohorts; 
3,558 AVFs) at 1 year and 64% (95% CI, 56%-73%; 
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6 studies; 11 cohort; 1,939 AVFs) at 2 years. In 
subgroup analyses, we found no difference between 
AVF locations and study locations. Again, there were an 
insufficient number of observations reporting on elderly 
and nonelderly patients to calculate a pooled estimate. 
Heterogeneity between studies was high (I2 > 95%). We 
noted a decrease in 1-year patency rate as the proportion 
of males increased (P = 0.009). However, there was an 
increase in 1-year patency rate for studies that had a 
higher proportion of upper-arm AVFs (P < 0.001) and 
more recent recruitment rates (P = 0.02). For the 2-year 
patency rate, we noted a significant decrease in patency 
rate as sample size (P < 0.001) and proportion of males 
(P = 0.01) increased; however, we observed an increase 
in patency rate as the proportion of upper-arm AVFs 
increased.

When primary failure was not reported or was 
excluded from calculation of the patency rate, the pooled 
secondary patency rate was 82% (95% CI, 71%-92%; 
7 studies; 11 cohorts; 3,001 AVFs) at 1 year and 73% 
(95% CI, 61%-85%; 7 studies; 10 cohorts; 2,867 AVFs) 
at 2 years. Pooled functional secondary patency was 81% 
(95% CI, 63%-99%; 5 studies; 11 cohorts; 1,436 AVFs) 
at 1 year and 80% (95% CI, 57%-100%; 3 studies; 7 
cohorts; 721 AVFs) at 2 years. 

The main concerns for this study were the use of 
non standardized definitions and criteria. 

A study by, Cuneyt Koksoy et al (2009) stated that 
BBAVF and BCAVF had comparable complication 
rates and primary and secondary patency rates at one 
and three years of follow up. Our data indicate that 
patients who are not candidates for forearm AVF 
could be offered upper arm AVF using either native 
veins with equally effective results. The combination 
of careful preoperative mapping, adherence to strict 
patient selection criteria, and meticulous surgery likely 
influenced these outcomes. Thus, although construction 
of BBAVF is more demanding and has a longer duration 
of operation, it may safely be fashioned under local 
anesthesia yielding comparable maturation, patency, and 
complication rates with BCAVF. Further prospective 
randomized studies comparing the two fistula types with 
prosthetic grafts may aid in evaluating their relative 
efficacy in this group of complicated patients.

In a study of 505 cases of AVFs, primary patency 
rates by Kaplan — Meier analysis showed 78.81% 
patency of fistulas at the end of 1 year and patency 
dropped to 14.81% at the end of 5 years. Our primary 
failure rate was 21.2%. Basilic vein was used in 26.35% 
cases, cephalic vein in 63.5%, and antecubital vein in 
9.75% cases. On table, bruit was present in 459 (90.9%) 
and thrill in 451 (89.3%) cases. During dialysis, flow 
rate >250 ml/min was obtained in 150 (29.9%) cases. 
In complications, 2 (0.4%) patients developed distal 
oedema, 33 (6.5%) developed steal phenomenon. 

Presence of on table thrill and bruit are indicators 
of successful AVF. If vein diameter is <2 mm, chances 
of AVF failure are high. Flow rates in patients with vein 
diam. >2 mm were significantly higher as compared 
with patients with vein diam. <2 mm (P < 0.001). Flow 
rates are higher in non-diabetic patients as compared 
to diabetic patients (P < 0.001). Failure is 5.4 times 
more among subjects with no bruit heard on operation 
table (P < 0.001) as compared to those with bruit. The 
study concluded more failure rates with Radial Artery 
as compared to Brachial Artery. The other conclusions 
were: failure is 6.7 times more among subjects with no 
thrill felt on operation table (P < 0.001) as compared to 
those with thrill,  risk of failure is more among subjects 
with art <2 mm as compared to subjects with art >2 mm, 
it is not statistically significant (P = 0.114) in our series, 
Failure is 5.4 times more among patients with vein <2 
mm as compared to those with vein >2 mm (P < 0.001), 
Risk of failure was observed to be higher among patients 
with distal fistula (22.6%) than proximal fistula (19.5%), 
although not statistically significant (P = 0.413). 

Conclusions and Recommendations

Most of the studies have measured the outcomes in 
terms of Time-dependent patency, Anatomic patency, 
Vascular Access Maturation and Complications related 
to surgical Procedures and Cannulation. The variable 
patency and failure rates are due different clinical 
settings, variable patient selection criteria and variable 
definitions used to define the outcome parameters. So 
it is recommended to study safety and efficacy of AVF 
using more randomized controlled trials with a longer 
follow up and with defined criteria of patency and 
maturation. 



892    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Conflict of Interest: Nil

Source of Funding: Nil

Ethical Clearance: Taken from institutional ethics 
committee

References

1. Brescia MJ, Cimino JE, Appel K, Hurwich BJ: 
Chronic hemodialysis using venipuncture and a 
surgically created arteriovenous fistula. N Engl J 
Med 275: 1089–1092, 1966

2. Spergel LM, Ravani P, Asif A, Roy-Chaudhury 
P, Besarab A. Autogenous arteriovenous fistula 
options. J Nephrol. 2007; 20:288–298.

3. Reilly DT, Wood RFM, Bell PRF. Prospective 
study of dialysis fistulas: problem patients and their 
treatment. Br J Surg 1982; 69:549–553.

4. Wong V, Ward R, Taylor J, Selvakumar S, How 
TV, Bakran A. Factors associated with early failure 
of arteriovenous fistulae for haemodialysis access. 
Eur J Endovasc Surg 1996;12:207–213.

5. Cuneyt K et al. Brachiobasilic versus brachiocephalic 
arteriovenous fistula: A prospective randomized 
study. J Vasc Surg 2009;49:171-7.

6. Keuter XH, De Smet AA, Kessels AG, van der 
Sande FM, Welten RJ, Tordoir JH. A randomized 
multicenter study of the outcome of brachial-
basilic arteriovenous fistula and prosthetic 
brachialantecubital forearm loop as vascular access 
for hemodialysis. J Vasc Surg 2008;47:395-401.

7. Coburn MC, Carney WI. Comparison of basilic 
vein and polytetrafluoroethylene for brachial 
arteriovenous fistula. J Vasc Surg 1994;20:896- 
904.

8. Fitzgerald JT, Schanzer A, Chin AI, McVicar JP, 
Perez RV, Troppmann C. Outcomes of upper arm 
arteriovenous fistulas for maintenance hemodialysis 
access. Arch Surg 2004;139:201-8.

9. Oliver MJ, McCann RL, Indridason OS, Butterly 
DW, Schwab SJ. Comparison of transposed 
brachiobasilic fistulas to upper arm grafts and 
brachiocephalic fistulas. Kidney Int 2001;60:1532-
9.

10. Hakaim AG, Nalbandian M, Scott T. Superior 
maturation and patency of primary brachiocephalic 
and transposed basilica vein arteriovenous fistulae 
in patients with diabetes. J Vasc Surg 1998;27:154-

7.

11. Dix FP, Khan Y, Al-Khaffaf H. The brachial artery-
basilic vein arteriovenous fistula in vascular access 
for haemodialysis-a review paper. Eur J Vasc 
Endovasc Surg 2006;31:70-9.

12. Wolford HY, Hsu J, Rhodes JM, Shortell CK, Davies 
MG, Bakhru A, et al. Outcome after autogenous 
brachial-basilic upper arm transpositions in the post-
National Kidney Foundation Dialysis Outcomes 
Quality Initiative era. J Vasc Surg 2005;42:951-6.

13. Hossny A. Brachiobasilic arteriovenous fistula: 
different surgical techniques and their effects on 
fistula patency and dialysis-related complications. 
J Vasc Surg 2003;37:821-6.

14. Woo K, Farber A, Doros G, Killen K, Kohanzadeh 
S. Evaluation of the efficacy of the transposed upper 
arm arteriovenous fistula: a single institutional 
review of 190 basilic and cephalic vein transposition 
procedures. J Vasc Surg 2007;46:94-101.

15. Besarab A, Work J, Brouwer D, Bunchman TE, 
Dinwiddie LC, Goldstein SL, et al. Clinical practice 
guidelines for vascular access. Am J Kidney Dis 
2006;48(Suppl 1):S176-247.

16. Timmy Lee, Michele Mokrzycki, Louise Moist, 
Ivan Maya, Miguel Vazquez, Charmaine Lok, and 
the North American Vascular Access Consortium 
(NAVAC). Standardized Definitions for 
Hemodialysis Vascular Access. Semin Dial. 2011 
; 24(5): 515–524.

17. Roy-Chaudhury P, Spergel L M, Besarab A, Asif A, 
Ravani P. Biology of arteriovenous fistula failure. J 
Nephrol. 2007;20(2):150–163. 

18. Spergel L M, Ravani P, Roy-Chaudhury P, 
Asif A, Besarab A. Surgical salvage of the 
autogenous arteriovenous fistula (AVF) J 
Nephrol. 2007;20(4):388–398. 

19. Robbin M L, Chamberlain N E, Lockhart M E, et 
al. Hemodialysis arteriovenous fistula maturity: US 
evaluation. Radiology. 2002;225(1):59–64.

20. Won T, Jang J W, Lee S, Han J J, Park Y S, Ahn 
J H. Effects of intraoperative blood flow on the 
early patency of radiocephalic fistulas. Ann Vasc 
Surg. 2000;14(5):468–472.

21. Beathard G A. An algorithm of the physical 
examination of early fistula failure. Semin 
Dial. 2005;18:331–335.

22. Turmel-Rodrigues L, Mouton A, Birmelé B, 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      893

et al. Salvage of immature forearm fistulas for 
haemodialysis by interventional radiology. Nephrol 
Dial Transplant. 2001;16(12):2365–2371. 

23. Falk A. Maintenance and salvage of arteriovenous 
fistulas. J Vasc Interv Radiol. 2006;17(5):807–813.

24. Ahmed A. Al-Jaishi, Matthew J. Oliver, Sonia M. 
Thomas, Charmaine E. Lok, Joyce C. Zhang, et 
al. Patency Rates of the Arteriovenous Fistula for 
Hemodialysis: A Systematic Review and Meta-
analysis. Am J Kidney Dis. 63(3):464-478

25. Cuneyt Koksoy, Rojbin Karakoyun Demirci, 
Deniz Balci, Tuba Solak, VT, and S. Kenan 
Köse. Brachiobasilic versus brachiocephalic 
arteriovenous fistula: A prospective randomized 
study. J Vasc Surg 2009;49:171-7.

26. Bahadi A et al. Predictors of early vascular-
access failure in patients on Haemodialysis. Saudi 
Journal of Kidney Diseases and 
Transplantation.2012;23(1):83–87

27. Mahakalkar CC, Kolte SP, Yeola ME, Patwardhan 
MA, Jain NN, Kaple MN. Site selection for vascular 
access creation in hemodialysis in end stage renal 
disease.

28. Pooja S, Kiran K, Manoj P, Kavita S. Evaluation 
of Recurrence rate of Bhagandar (Fistula in 
ano) managed by Udumbar (Ficusglomarata) 
KsheerSutra - Protocol. Int J Cur Res Rev. 
Upcoming Clinical Trials in Central India: Study 
Protocols, November, 2020, 48-51

29. Pooja S, Kiran K, Obaid N, Prasanna Mukund P. 
Standardization of Udumbar KsheerSutra and its 
Clinical Efficacy in Comparison with Apamarga 
KsharSutra in the Management of Bhagandar 
(Fistula in ano) – Protocol. Int J Cur Res Rev. 
Upcoming Clinical Trials in Central India: Study 
Protocols, November, 2020, 97-101

30. Dande, R., A.R. Gadbail, S. Sarode, M.P.M. Gadbail, 
S.M. Gondivkar, M. Gawande, S.C. Sarode, G.S. 
Sarode, and S. Patil. “Oral Manifestations in 
Diabetic and Nondiabetic Chronic Renal Failure 
Patients Receiving Hemodialysis.” Journal of 
Contemporary Dental Practice 19, no. 4 (2018): 
398–403.

31. Pasari AS, Bhawane A, Balwani MR, Tolani P, 
Ramteke V, Deshpande N. Knowledge about 
covid-19 and practices among hemodialysis 
technicians in the covid-19 pandemic era. Int J 
Nephrol 2020;2020.

32. Balwani MR, Shrimali J, Pasari A, Shah J, Kute 
V. Knowledge and practices about hemodialysis 
among dialysis technicians in western part of India. 
J Nephropharmacol 2020;9(1).

33. Lamtur YR, Domkunti R, Rinait A, Padmawar M. 
Enterocutaneous fistula in an operated case of total 
abdominal hysterectomy: A rare case report. J Crit 
Rev 2020;7(8):1085-1088. 



894    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

A Comparative Analysis between Laparoscopic and Open 
Cholecystectomy at a Tertiary Care Hospital in Patients with 

Acute Cholecystitis

A V Akulwar1, Ajonish Kamble2, Neha Bhatt3, Chandrasekhar Mahakalkar4

1Professor & HOD Dept. of Surgery, 2Senior Resident Dept. of Surgery, Datta Meghe Medical College Shalinitai 

Meghe Hospital and Research Centre, Nagpur, 3Assistant Professor Dept. of Pathology Datta Meghe Medical 

College Shalinitai Meghe Hospital and Research Centre, Nagpur, 4Professor Dept. of Surgery Jawaharlal Nehru 

Medical Sciences Datta Meghe Institute of Medical Sciences Sawangi (Meghe), Wardha

Abstract

Background: Acute cholecystitis is clinically characterized as an episode of acute biliary pain; fever and 
right hypochondrial tenderness with symptoms persistence exceeding 24 hours. 

Aims & Objectives: We compared and analyzed open and laparoscopic cholecystectomy in the current 
study on the basis of the duration of the operation, intra and postoperative complications and the length of 
hospital stay & return to work.

Material and Methods: This was a prospective comparative, randomized hospital-based study performed 
in patients of 20 - 80 years of age with acute cholecystitis in the Department of General Surgery from July 
2019 to January 2021 at SMH&RC, Datta Meghe Medical College Nagpur. Patients were divided randomly 
into two classes as Open cholecystectomy (60 patients) and laparoscopic cholecystectomy (60 patients). The 
key assessed outcome was death, peri-operative & post-operative complications; length of hospital stay and 
wound infection, return to work. The gathered data was statistically analyzed. 

Results: In both categories, the most common age group was 40-59 years old. The female population (78%) 
was greater than the male population (22 percent). 1: 3.6 was the male to female ratio. The mean time 
needed for open cholecystectomy was 53.18 ± 12.74 minutes, while 38.37 ± 6.21 minutes for laparoscopic 
cholecystectomy, and the difference was statistically important. 2 (3.3 percent) laparoscopic procedures 
involved conversion to open surgery due to difficult dissection, bleeding & blurred vision. In terms of post-
operative pain (VAS > 4), hospital stay period and return to work, laparoscopic cholecystectomy had better 
outcomes than open cholecystectomy and the difference was statistically important. In Open Cholecystectomy 
patients, wound infection, post-operative paralytic ileus was substantially greater. There were 2 patients with 
wound dehiscence from open cholecystectomy. No significant morbidity or any mortality during the study 
period was reported.

Conclusion: Laparoscopic cholecystectomy provides decisive advantages over open cholecystectomy in 
acute cholecystitis (e.g. shorter time of surgery, fewer post-operative complications, less paralytic ileus, less 
analgesic use, early discharge and mobilization).

Key Words: Acute Cholecystitis, Laparoscopic Cholecystectomy, Open Cholecystectomy.

Introduction

Acute cholecystitis is clinically characterized 
as an episode of acute biliary pain, fever and right 
hypochondrial tenderness with symptoms persistence 
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exceeding 24 hours. It is normally caused by a gallstone’s 
constant impaction on the neck of the gallbladder1,2. It is 
estimated that 20 to 40 percent of people with gallstones 
will experience related symptoms and 12 percent will 
develop after cholecystitis. The standard (initial) 
treatment of acute cholecystitis calculus involves bowel 
rest, intravenous hydration, electrolyte abnormality 
correction, analgesia, and intravenous antibiotics 
followed by open or laparoscopic cholecystectomy3,4. 
The use of laparoscopic cholecystectomy has been 
controversial for acute cholecystitis until recently, due 
to concerns about the potential risks of complications, 
especially common bile duct injury and a high 
rate of conversion to open cholecystectomy. Later 
studies, however, have shown that early laparoscopic 
cholecystectomy may be performed during acute 
cholecystitis. In fact, the total hospital stay and costs 
were reduced by early cholecystectomy5,6. Early 
cholecystectomy often reduces the risk of failure of 
conservative management and repeated bouts of acute 
cholecystitis in the waiting period. The tissue planes are 
also separable in the first 72 hours, and bleeding is lower 
compared to the later period. While safe and successful, 
laparoscopic cholecystectomy can be difficult at 
times7,8. Different difficulties encountered are difficulty 
in forming pneumoperitoneum, entering the peritoneal 
cavity, releasing adhesions, anatomy recognition, 
anatomical variation, and gall bladder extraction. The 
opaque view; difficult dissection of Callot’s triangle; 
bleeding is the key explanation for conversion to open in 
early cholecystectomy.

Aims & objectives: In this study, we compared 
open and laparoscopic cholecystectomy on the basis 
of the length of the operation, intra and post-operative 
complications, and the duration of hospital stay at our 
tertiary care hospital.

Material and Methods

This was a prospective comparative, randomized 
hospital-based study performed at a tertiary healthcare 
centre in the Department of General Surgery SM 
Hospital& RC; Datta Meghe Medical College Nagpur. 
The study period was 2 years. Prior to conducting the 
report, the approval of the Institutional Ethical Committee 
was taken. Patient presenting to our hospital with 
symptoms and signs of acute cholecystitis and diagnosis 

was made on Ultrasonography of abdomen, they were 
entered into the trial as judged by clinical history, physical 
signs of acute cholecystitis and sonological evidence 
of acute cholecystitis. Patients of biliary colic without 
acute cholecystitis, associated choledocolithiasis, 
emphysematous cholecystitis, perforation of gall bladder, 
elderly patients with significant medical conditions with 
compromised cardiopulmonary function and unwilling 
patients were excluded from the study. Performa noted 
patient’s information including history, detailed physical 
examination, consent obtained, and pre-anesthetic check-
up. Both the group of  patients underwent a wide range 
of investigation such as chest X-rays, Ultrasonography, 
ECG, complete blood count, liver function tests, kidney 
function tests, serum electrolytes, and viral markers. The 
patient’s preoperative testing for anesthetic fitness was 
completed. These patients were split into two classes at 
random: 60 for open cholecystectomy & 60 laparoscopic 
cholecystectomy.

The patients selected were then told in local language 
about the procedure and written informed consent was 
obtained. The surgeries were carried out by a team of 
consultant surgeons. Both operations were conducted 
in compliance with normal surgical procedures. 
Intraoperative findings and difficulties recorded.  The 
postoperative course was monitored. Mortality, major 
complications (intra-operative bleeding, bile duct 
injuries), duration of surgery,  post operative recovery, 
wound infection, length of hospital stay and return to 
work & symptoms relief  were the primary outcomes 
assessed. All other findings evaluated in comparing the 
two operative methods, e.g. convalescence, analgesic 
use, postoperative pain, respiratory complications 
and cost-effectiveness, were the secondary outcome 
measured. The gathered data was statistically analyzed. 
Using SPSS 24, statistical analysis was performed. 
Quantitative variables were expressed as mean ± SD 
(standard deviation), while relative frequency and 
percentage were expressed as qualitative variables. Using 
the Chi square test, comparative data was analysed. The 
P-value <0.05 as the limit of statistical significance.

Results

A total of 120 patients were divided randomly into 
two groups: open cholecystectomy (60 patients) and 
laparoscopic cholecystectomy (60 patients). In both 



896    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

groups, the most observed age group was 40-59 years old. The female population (78 %) was greater than the male 
population (22 percent). 1:3.6 was the male to female ratio. There was no substantial statistical difference between 
these groups in terms of mean age.

Table 1: Age and sex distribution of patients

Age group in years 
Laparoscopic

cholecystectomy (n= 60)
Open cholecystectomy

(n= 60)
Male 

Female

20-39 14 (23%) 12 (20%) 8 (7%) 18 (15%)

40-59 38 (63%) 42 (70%) 14 (12%) 66 (55%)

60-80 8 (13%) 6 (10%) 4 (3%) 10 (8%)

Total 60 60 26 (22%) 94 (78%)

Age (Mean ± SD) 41.42 ± 12.14 39.38 ± 11.67 Statistical Significance p= 0.063

The mean time needed for open cholecystectomy was 53.18 ± 12.74 minutes, while it was 38.37 ± 6.21 minutes 
for laparoscopic cholecystectomy, and the difference was statistically important.

Table 2: Comparison of duration of procedure in the two groups

Group Minimum Maximum 
Mean ± SD
(minutes)

Statistical
Significance

Open cholecystectomy (n= 60) 38min 67 min 53.18 ± 12.74 p = 0.036

Laparoscopic cholecystectomy (n= 60) 34 min 56 min 38.37 ± 6.21

2 (3.3 percent) laparoscopic procedures involved conversion due to blurred vision due to difficult dissection 
and bleeding. In terms of post-operative pain (VAS > 4), hospital stay period and return to work, laparoscopic 
cholecystectomy had better outcomes than open cholecystectomy and the difference was statistically important.

Table 3: Comparison of outcome variables between the two groups

Outcome variables
Laparoscopic

cholecystectomy (n=60)
Open cholecystectomy (n= 

60)
Statistical significance (p 

value)

Post- op pain (hours) (VAS 
> 4) 

12.18 ± 3.46 
23.84 ± 5.73 <0.001

Conversion to open approach 2 (3.3 %) --- ----

Duration of hospital stay 
(days) 

2.17 ± 1.46 
4.65 ± 2.43 

<0.001

Return to work (days) 3.12 ± 0.87 6.42 ± 2.71 <0.001

In Open Cholecystectomy patients, wound infection was significant. Both groups were noted for postoperative 
paralytic ileus and intraoperative bleeding.  There were 2 patients with wound dehiscence from open cholecystectomy. 
No significant serious morbidity or any mortality during the study period was reported.
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Table 4: Complications in open and laparoscopic surgery in present study

Complications during 
hospital stay

Laparoscopic
cholecystectomy (n=60)

Open cholecystectomy (n= 
60)

Statistical significance (p 
value)

Wound infection 2 (3%) 8 (13%) <0.001

Postoperative ileus 4(7%) 6 (10%) 0.053

Intra operative bleeding 6 (10%) 4(7%) 0.053

Wound dehiscence 0 2 (3%) --

Discussion

In many studies, it has been shown that early 
laparoscopic cholecystectomy in acute cholecystitis 
has several benefits over open procedure, such as 
decreased operating time, less intra and postoperative 
complications, less postoperative discomfort and a 
shorter hospital stay9,10,11.  Many surgeons prefer early 
laparoscopic cholecystectomy. In a population-based 
study, De Mestral C et al. found that early laparoscopic 
cholecystectomy (ELC) for acute cholecystitis was 
associated with a shorter overall hospital stay and 
a comparable rate of postoperative complications 
compared to delayed laparoscopic cholecystectomy 
(DLC)12,13. A mean age of patients presenting with 
acute cholecystitis was 39.03 years found by Dhaigude 
et al. in their study. Parambil SM et al study showed a 
mean age of 44 ± 13.33 years. In the current analysis, 
the mean age in patient of acute cholecystitis posted for 
laparoscopic cholecystectomy was 41.42 ± 12.14 and 
the male to female ratio was 1:3.6. A shorter time of 
surgery was noted in the current study in laparoscopic 
cholecystectomy compared to open cholecystectomy. In 
study of Gangji A et al similar findings were noted14-16. In 
the Ranjan R et al report, the postoperative hospital stay 
period was 3.6 days in laparoscopic cholecystectomy 
compared to 6.2 days in open cholecystectomy and 
noted that shorter hospital stay remains the key benefit 
of laparoscopic cholecystectomy. Similar results 
were noted by Anmol N et al. Karim T et al, and 
Ajay Gangji et al, showed a higher complication risk 
in the open cholecystectomy group compared to the 
laparoscopic group, similar to the present study. Due to 
either complicated dissection; extreme inflammation; 
obscure anatomy; variation in bile duct anatomy, with 

irregular laparoscopic intraoperative cholangiography; 
complications including bleeding, duodenal damage, 
and respiratory acidosis; or miscellaneous causes, 
including failure to protect the cystic duct, problems 
with the equipment; and unsuspected pathology, 
Laproscopic Cholecystectyomy may be difficult in some 
patients17-19. During Laparoscopic Cholecystectomy 
(LC), several complications related to anaesthesia, 
pneumoperitoneum, intra-operative bleeding, bile duct 
injury, extreme inflammation of callots triangle, difficult 
dissection, certain pathology viz; mirrizzi’s syndrome 
type 3 causing dissection difficulties in a inexperienced 
hand have been documented, and these complications 
and several other factors may involve conversion 
from Laparoscopic Cholecystectomy (LC) to open 
cholecystectomy (OC). A study from a single university 
medical center recorded a 2.6 percent conversion rate, 
and among converted cases, the diagnosis of acute 
cholecystitis was more frequent. 2 (3.3 %) laparoscopic 
procedures involved conversion to open surgery due to 
blurred vision due to difficult dissection and bleeding 
in the current study20-22. The rate of performance of 
laparoscopic procedures is directly proportional to the 
operating surgeon’s learning curve. Compared to open 
procedures, laparoscopic procedures often require a 
higher cost setup and demand specialized training and 
experience. The gold standard treatment of cholelethiasis 
is laparoscopic cholecystectomy, similarly early 
laparoscopic cholecystectomy in acute cholecystitis offer 
several advantages in experienced surgeons hand. Early 
laparoscopic cholecystectomy in acute cholecystitis in 
appropriate surgeons hand found to reduce intraoperative 
& post operative complications such as bleeding, bile 
duct injury. Early laparoscopic cholecystectomy also 
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advantages over open cholecystectomy in shorter 
operating time better post operative recovery reduced 
length of hospital stay, minimal wound infection, better 
patient compliance & early return to work23.  Many 
prospective randomized trials have shown that early 
laparoscopic cholecystectomy avoids possible risk of late 
complications such as gangrenous or emphysematous 
cholecystitis & is the preferred technique for treating the 
acutely inflamed gallbladder within 7 days of the onset 
of symptoms without a rise in postoperative morbidity 
and mortality.

Conclusion

Early laparoscopic cholecystectomy provides 
decisive advantages over open cholecystectomy in acute 
cholecystitis (e.g. shorter time of surgery, fewer intra-
and post-operative complications, less analgesic use, 
early return to work). Laparoscopic cholecystectomy has 
a definitive learning curve and the rate of complications 
declines as surgeons become more and more familiar 
with this technique.  
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Abstract

The term Agni is used in the sense of digestion of food and metabolic products. So it is the great source of 
energy in universe as well as in the body. Ingested  food  is  to  be  digested,  absorbed  and  assimilated,  
which  is essential for the maintenance of life and is performed by Agni in Ayurveda. Agni converts food 
in the form of energy, which is responsible for all vital function of the body.  About  the  importance  of  
Agni,  Acharya  Charaka  has  mentioned  that  the individual dies after stoppage of the function of Agni, 
and when the Agni of an individual is in equilibrium state, then person is healthy and would lead a long, 
happy and enjoying disease free life. But, if the Agni of a person gets disturbed by any means, the whole 
metabolism would be disturbed, resulting in ill health. Hence, Agni is said to be the base (mool) of life. 
Out of thirteen types of Agni, viz,- one Jatharagni, seven Dhatwagnis and five Bhutagnis, Jatharagni is the 
leading one controlling all other kinds through its power.

Key words:- Agni, Jatharagni, Dhatwagnis, Bhutagnis 

Introduction

Agni is one of the basic concept of Ayurveda. 
According to statement of Prakruti-purush siddhanta 
of Ayurveda, Agni of universe is same as Agni in our 
body1,2. Food is important for the continuation of life in 
living beings and this food material gets converted into 
body constituents with the help of Agni. Kayachikitsa is 
nothing but the Agni chikitsa3.

The Sanskrit word Agni means “fire. According 
to Darshanas, all things in universe are made up of  
Mahabhutas. Agni is one of the Mahabhuta out of 
Panchamahabhuta.  In Jain literature it is called as soul. 
In Pali language Agni called as Agni, which shows 

impact of Agni concept on Buddhist tradition also4,5. 
Veda described Agni as god itself. Solar energy is the 
source of any kind of conversion in living beings; this 
solar energy is expressed by Agni in the body. Because 
of its power, Agni has the ability to transform the 
material from complex to simpler ones. Maintenance of 
normal physiological activities depends on normal state 
of Agni, while it’s abnormal state leads to pathological 
consequences in the body6,7.

In Ayurveda the process of digestion and metabolism 
is described in the form of functions of Agni8. Agni 
primarily deals with the physiological processes such 
as Ahar Pachana (metabolism), Dhatu Utpatti (tissue 
formation) and Vyadhi Utpatti (pathogenesis) etc. 
Ingested food is digested, absorbed and assimilated, 
which is unavoidable for the maintenance of life9. Agni 
transforms food in the form of energy and all the vital 
functions of our body needs energy.  Agni is inferred by 
examining the capacity of food intake and digestion10.
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With the help of Agni, the body substances get 
nourished and can perform their functions normally. 
This can be understood in the terms of wear and tear 
phenomena of each body cell. It is quite clear that none of 
the body cells can do anything without the help of Agni, 
hence Prashama (alleviation) or Prakopa (aggravation) 
of Dosha (functional units of body), Dhātu (structural 
units of body) and Mala (metabolic waste) are dependent 
on the status of Agni11. In other words, it can be said 
that equilibrium of other functional units is maintained 
through Agni. Agni and pitta are having Aadhar – 
Aadheya Sambandha (dependant relationships)12. Agni 
resides in the body in the form of Pitta (functional unit). 
According to Sushruta Samhita, Pitta is the substratum for 
Agni. When Agni gets diminished the use of substances 
that provoke Pitta and when Agni is hyperactive use of 
dravyas that diminishes Pitta is advocated and in this 
way Agni is restored13.

Types of Agni:-

Acharya Sushruta has given names of all the Pitta in 
the form of Agni as Pachkagni, Ranjakagni, Sadhakagni, 
Bhrajakagni, Alochakagni. In Charak Samhita thirteen 
types of Agni are stated viz,- one Jatharagni, seven 
Dhatwagnis and five Bhutagnis. Acharya Vagbhata 
follow the same pattern as Sushruta Samhita and 
Charak Samhita both  Vagbhatas described different 
types of Agni, viz. – Aaudaryagni-one, Bhutagni- five, 
Dhatvagnis –seven, Doshagni–three and Malagni- three, 
Pitta –five. There are eighteen types of Agni according 
to Sharangadhara Samhita Bhutagni- five, Dhatvagnis –
seven, Doshagni–three and Malagni- three. Bhavamishra 
accepted same as Charak Samhita14.

Jatharagni is the chief among all types of Agni 
supplying strength to all the other kinds of Agni, 
present especially in the Jathara Pradesh (stomach and 
duodenum). Prime location of Jatharagni is Grahani 
(duodenum), it is so called because it holds the food for a 
particular time inside the Amasaya (stomach) to facilitate 
digestion. This is“Pittadharakala,” of Sushruta Samhita, 
located at the entrance of the Pakvashaya (intestine) 
and acting as a doorkeeper  to the door of  the pathway/
channel of food. Ayu(Life), Swasthya (health), Prabha 
(valour), Ojas (essence of the dhatus),  Bala (strength)  of 
all the Bhutagni and Dhatvagni depends on Jatharagni15. 
The power of the Grahani is from Agni itself, and the 

strength of Agni is from Grahani.  When the Agni gets 
imbalanced, functions of Grahani also get affected and 
causes illness. Broadly Agni is classified into 13 types 
according to the function and site of action16. These are:

(a). Jatharagni – One (residing in Jathar), Agni 
present in the stomach and duodenum.

(b). Bhutagni – Five Agni, from five basic elements.

(c). Dhatwagni – Seven residing in each of the 
seven Dhatus. 

a) Jatharagni:- It  is considered important as 
all ingested food comes to the Jathar and subjected to 
Jatharagni action. Panchbhautik food articles are digested 
by Jatharagni and converted by the respective dhatus 
paramanus for use. Separation of digested food into 
Prasad bhaga (nutrient portion) and Kitta Bhaga (waste 
portion) is also done by Jatharagni. Jatharagni is linked 
with all the Dhatwagnis and interferes in their Dhatus Paka 
Prakriya (tissue formation) and other related metabolic 
processes. If  Jatharagni is Tikshna (hyperactive) or 
Manda (hypoactive), Dhatwagni also results in slow 
or hyperactive respectively. Ultimately,this disturbed 
and interrupted behavior of Jatharagni contributes to 
different disorders. The principal Agni that regulates the 
functions of all the other Agnis. 

Vishamagni, Tikshanagni, Mandagni and Samagni 
are the four classifications of Agni according to its 
power of digestion.

· Samagni :- When all Doshas are in equilibrium 
state, Agni is called as Samagni. Persons having 
Samagni are  healthy. Digestive functions are proper; 
there are no episodes of gas, colic and constipation. 
Samagni digests and assimilates food properly at the 
proper time. The Samagni is characterized by regular, 
strong and appealing appetite that is easily satisfied 
with normal food. This thus maintains the quality of the 
Dhatus (supportive tissues) of the body.

· Vishamagni:-The Agni, which gets affected by 
irregular qualities of Vatadosha is called as Vishamagni. 
Sometimes it digests properly sometimes not, hence 
sometimes digestion is proper and sometimes improper. 
There are episodes of alternating cycles of heavy appetite 
with lack of appetite and food intake is irregular  in 
Vishmagni. This type of Agni switches between digesting 
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food quickly and slowly digesting food. Vishmagni 
is disturbed by variability of Vata. During Vishmagni 
improper digestion and metabolism takes place i.e. 
sometimes performs normal functions followed by 
abnormal one and manifest flatulence, abdominal pain, 
upward movement of Vata inside the Koshtha, diarrhea 
and heaviness in abdomen, intestinal gurgling and 
straining exercise for evacuation of stools. Vishmagni 
creates different types of Vatavyadhi and is responsible 
for krura koshtha17. 

· Tikshnagni:-When Agni gets affected by 
hot, liquid, and Tikshna qualities of Pitta, digestive 
capacity of Agni increases tremendously so that it can 
digest any type of food. Tikshnagni is a state of very 
quick digestion of food, regardless of the type of food. 
When the power of digestion is elevated from normal to 
above normal, food digests very quickly and produces 
hunger or excessive desire for food within short span 
of time. After  digestion of food, the throat, the mouth 
cavity and the lips become dry with a feeling of burning 
sensation. This condition is termed   as “Bhasmak Roga” 
in Ayurveda. Tiksnagni state gives rise to manifestation 
of Pittaja Vikaras. 

· Mandagni:-When Agni gets affected by 
Snighdha (oily), Sheet (cold), Manda (slow) qualities of 
Kapha, it is called as Mandagni. It can’t digest food even 
in small quantities because plenty of Aamadravyas remain 
in Aahar Rasa. The Sama Rasa while circulating in the 
body being unable to enter Strotas and cause Strotorodha 
vitiates Dhatus and cause diseases.“Mand” means slow 
acting. Mandagni is a state of slow digestive power or 
low digestive capacity. Here the Agni is disturbed by 
Kapha. Because of excessive Kapha, there are episodes 
of poor appetite, sluggish metabolism and tendency 
to weight gain despite optimal food consumption. 
Excessive mucus or phlegm production and congestion 
are prominent features. Those who are having Mandagni 
eat very little and find it difficult to digest even the small 
amount of food and manifest heaviness in abdomen and 
head region, cough, dysponea, excessive salivation, 
vomiting and weakness of the body. Mandagni state may 
leads to manifestation of many kaphaja vikaras. 

b) Bhutagni:-  Bhutagnis are fine and subtler Agnis 
located in the five Mahabhutas (five basic elements). 
Every cell of the body is consists of the five Mahabhutas. 

There are five Agnis in each of the five basic elements, 
namely - Akashagni, Vayvagni, Tejoagni, Aapyagni and 
Parthivagni. All the nutrients in this world also consist 
of the same five basic elements with their respective 
Agni or bioenergies. Thus, Bhutagni digests all the 
ingested nutrient and converts them to absorbable form 
and provides nutrition to the whole body. These Agnis 
are responsible for the molecular metabolism and help 
in synthesis and break down of materials at molecular 
level. 

The five Bhutagnis digest their own part of the 
ingredient present in the food materials. Digested 
materials containing elements and qualities identical to 
each Bhuta nourish their own unique Bhautika elements 
of the body after the digestion of the food by the Bhutgni. 
Food present in the stomach and duodenum is first acted 
upon and integrated by Jathragani and then Bhutagni 
acts on it. The functions of Jatharagni can be correlated 
with the digestion in the stomach and duodenum and 
the functions of the Bhutagni can be equated with the 
conversion of digested materials in the liver. 

Dhatus are the support systems of the body. All the 
seven Dhatus (seven element tissues of the  body) possess 
its own Agni to metabolize the nutrient materials supplied 
to them through their own Srotas Viz,- Rasagni in Rasa 
Dhatu, Raktagni in Rakta Dhatu, Mansagni in Mansa 
dhatu, Medoagni in Meda dhatu, Asthyagni in Asthi 
dhatu, Majjagni in Majja dhatu, Shukragni in Shukra 
dhatu. Each Dhatvagni has got a speciality to synthesize 
and transform the constituents suitable to its particular 
Dhatu. Each Dhatvagni synthesizes and transforms the 
essential nutrient of Dhatu required for that particular 
Dhatu or cell from the basic nutrients present in the Anna 
Rasa. This action is a sort of selective action. Acharya 
Charaka has mentioned the fact that each Dhatu contain 
their own Agni, by which they digest and transform the 
materials supplied to them to make the substances alike 
to them for assimilation and nourishment. 

Importance of Jathragni:-

Among all kinds of Agni, Jatharagni is the prime 
Agni, since it controls all types of Bhutagnis and 
Dhatvagnis. Aggravation or diminution of Jatharagni 
results in Bhutagni and Dhatvagni being exacerbated or 
diminished. Therefore by all means one has to secure 
Jatharagni by consuming suitable wholesome diet and 
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proper lifestyle. 

Agni Samyata and Agni Vaisamyata:- Agni is 
samya when it performs all the functions and maintains 
equilibrium of Doshas, Dhatus and Malas. Vruddhi or 
kshaya in these aspects is known as Agni Vaishamya.  
Tikshanagni Vishamagni & Mandagni are abnormal 
conditions and may leads to many disease conditions.   

Effect of Agni Vaishamya:-

Ingested food will not be properly digested if any 
kind of Agni Vaishmya is there. In Mandagni condition 
food will remain Apakwa or undigested, in case of 
Tikshanagni there will be Dagdhapaka and in case of 
Vishamagni there will be Pakwa- Apakwa Awastha and 
also different from one period of digestion to the other. 
In such conditions there will be production of Aama in 
the Rasa Dhatu.

Agni converts the Ahara Dravya into Ahara-Rasa 
and then with the help of Dhatwagni and Bhutagni the 
Poshak Ansha is made available to body. Hence, any 
kind of  Vikriti (vitiation) i.e. hypo or hyper functioning 
of the “Agni” is the prime cause of pathogenesis of any 
disease. Agnimandya (loss of appetite), Aamanirmiti 
(undigestion), Strotorodha (obstruction) can occur and 
these events responsible for the outbreak of any disease. 
This vicious cycle if not treated timely, may increase the 
intensity of any disease. 

Conclusion

Agni is responsible for the development of strength 
apart from the digestive process, which has two facets, 
namely strength to prevent the incidence of illness 
and decay in the human body and strength to perform 
physical exercises. Many intermediate, undigested or 
unmetabolized byproducts are produced due to vitiated 
Agni and appear to block the body’s micro channel. 
Therefore, Doshas accumulate and ultimately precipitate 
in the form of disease. Ayurveda emphasizes that 
most diseases are the byproducts of Agnidushti, hence 
restoring Agni and improving Agnidushti is the core 
concept of treatment of every disease.   
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Abstract

Retinoblastoma is a rare intraocular malignant tumour more commonly seen in children below five years 
of age. We presented a rare case of retinoblastoma in a 7 year old child who came to the ophthalmology 
OPD with complaints of loss of vision in both eye and deviation in right eye. Fundus examination showed 
multiple floating cotton ball opacities in vitreous cavity. B-scan was suggestive of Group E retinoblastoma in 
right eye and Group D retinoblastoma in left eye. To conclude, any unexplained visual loss in children of any 
age should be examined extensively by an ophthalmologist, as the risk of retinoblastoma cannot be ruled out.

Key Words : Retinoblastoma, Leukocoria, Embryonal retinoblasts, Enucleation 

Introduction

Retinoblastoma is the most common intraocular 
tumour in children and is an embryonal malignancy of 
the retina. It is an autosomal dominant genetic disease 
caused by a mutation in the RB1 gene on chromosome 
13q14. The average age at diagnosis for unilateral cases 
is 1 year, and for bilateral cases it is 2 years1. It has, 
however, been identified in older children up to the age of 
16. About 40% of retinoblastoma patients have inherited 
an RB1 gene mutation from their parents. Eighty-five 
percent of cases are bilateral, ten percent are unilateral, 
and sixty percent are non-familial (unilateral). Being a 
tumour suppressor the loss of this gene is thought to result 
in the development of tumours2,3. Clinically, the tumour 
most often manifests as strabismus (20%) and leucocoria 
(60%), with secondary glaucoma, pseudouveitis, orbital 
inflammation, proptosis, metastatic characteristics, and 
increased intracranial pressure4. 

Material and Method

A 7 year old male child was brought to the 
ophthalmology OPD by his mother with chief complaints 
of diminution of vision in both eyes, more in right eye 
since  last 5 months.She specifically described her 
child not able to read books properly also.  Mother also 
complained that there has occurred deviation of right 
eye since last 3 months. Patient also complains of dull 

intermittent and non radiating pain and the right eye 
being more prominent than the other eye. The symptoms 
emerged gradually, and there was no history of similar 
ocular conditions in the family.

No history of 

Leucocoria [yellowish white papillary reflex]

Nystagmus 

Redness 

Bleeding from eye 

On general examination

· Blood pressure: 120/80 mmHg

· Rest of the general examination was within 
normal limit.

· On neurological examination patient was fully 
alert and oriented and had fluent speech. There were no 
signs of meningeal irritation.

· All cranial nerve examination was normal. 

Ophthamologic  Examination

Fundus examination  done on INDIRECT 
OPHTHALMOSCOPY WITH PLUS 20 D LENS 

DOI Number: 10.37506/ijfmt.v15i3.15428
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On anterior and posterior segment evalution

Right eye Left eye

Vision
Counting finger 2 mt 

[with no improvement on pinhole]

Counting finger 3 mt
[with no improvement on pinhole]

\Anterior segment Esotropia 15 degree . 
Within normal limit

Posterior segment 

Media
                                                        Hazy

Slightly hazy

Disc Not able to visualize Faintly visible , details can not be described

Blood vessels Not seen Fine

Multiple floating cotton ball opacities floating 
in vitreous cavity

Multiple floating cotton ball opacities floating 
in vitreous cavity. suspected irregular mass 

extending from disc

B scan was suggestive of multiple echoes in vitreous 
cavity with highly echoeic mass ( calcified ) on & around 
optic nerve area . no evidence of Retinal detachment . 

After correlating it clinically diagnosis was made

Right Eye : Group E Retinoblastoma [Extensive 
retinoblastoma occupying > 50% of the globe with or 

without neovascular glaucoma, haemorrage, extension 
of tumour to optic nerve or anterior chamber].

Left Eye : Group D Retinoblastoma[Tumour with 
diffuse sub retinal or vitreous seeding > 3mm from 
tumour]. 

Fig. 1. Fundus examination (right eye)
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Fig. 2. Fundus examination (left eye)

Fig. 3. B-scan (right eye) 
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Fig. 4. B-scan (left eye)

Patient was reffered to higher centre where he 
had undergone enucleation with orbital implant in 
right eye. Management is still in progress for left eye 

Discussion 

Despite being the most common primary intraocular 
tumour in the paediatric age group, retinoblastoma 
remains a rare tumour in children. It is more common 
in children , with up to 95 percent of cases reported 
before the age of five. When seen in older children, 
retinoblastoma is typically unilateral and sporadic5,6. It 
begins as a single somatic cell that grows into a cancerous 
tumour. Just 3.9 percent of retinoblastoma was observed 
in children over the age of 5 in a retrospective analysis 
conducted by Chang et al. Less than 1% of the 1205 
patients had cases between the ages of 7 and 14.

Knudson’s “two-hit” hypothesis states that the 
carcinogenesis of retinoblastoma is caused by two 
different mutations in the RB1 tumour suppressor gene. 
Hereditary cases account for 40% of all cases, while non-
hereditary cases account for 60%. Retinoblastoma is a 
malignant tumour that grows from immature retinal cells 

called retinoblasts. This ‘two-hit’ oncogenic mutation 
emerges between the third month after conception and 
the age of four years, when retinoblasts grow and mature 
to their maximum potential. This helps to understand 
why retinoblastoma is almost exclusively present in 
children under the age of five. Our case is 7 years old, 
which is considerably above than the average age7. 
However, no further genetic study was carried out in this 
case to validate the genetic correlation. The causes for 
retinoblastoma’s late presentation in children over the 
age of five years are uncertain and contentious. It was 
assumed that late-onset retinoblastoma may be caused 
by the persistence of embryonal retinoblasts, or that the 
tumour may have originated from the reactivation of 
a previously arrested tumour. Retinoblastoma in older 
children can have a different clinical appearance than 
in younger children. The most common symptoms of 
retinoblastoma in children are leukocoria and strabismus, 
but older children can also experience reduced vision, 
eye pain, photophobia, and lacrimation. Uveitis, vitreous 
opacity, vitreous haemorrhage, retinal detachment, 
orbital inflammation, or neovascular glaucoma are all 
rare but probable signs. 
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Improved diagnostic techniques such as computed 
tomography (CT), magnetic resonance imaging (MRI) 
and B-scan certainly help in the diagnosis of these 
conditions. Where a diagnosis is uncertain, physicians 
must balance the advantages of enucleation against the 
risks of not enucleating. Enucleation of one eye would 
certainly have a significant psychological and social 
effect on the affected children. On the other hand, failure 
to diagnose and treat retinoblastoma can result in severe 
morbidity and even mortality in patients. On a safer 
side it is still better to enucleate the eye when there is 
uncertainty in diagnosis of retinoblastoma.  

Conclusion

Retinoblastoma is a treatable condition that 
should be treated holistically. Despite the fact that 
retinoblastoma is more prevalent in younger children, it 
can also affect older children. Any unexplained visual 
loss in children, regardless of age, should be referred to 
an ophthalmologist for a thorough review. 
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Abstract

Introduction: Vitamin D is a nutrient that is needed for bone growth and processing. Vitamin D and 
calcium are extremely important during certain stages of life, such as the baby’s development, childhood, 
childhood and adolescence, breastfeeding, lactation, and old age. Vitamin D and calcium deficiency have 
severe implications at this time. Aim: Study Of Biochemical Parameters Mothers And Neonates In Cigarette 
Smoke Exposure On Vitamin D Level In Vidharbha Region Material and Methods: Both pregnant non-
smoker women who were referred to Shalinitai Meghe hospital and Research center Consequently, 
Nagpur was hired for distribution on the basis of their reports; 54 subjects were exposed to tobacco 
smoke and 54 subjects were not exposed. Result: Status and metabolic parameters of maternal vitamin 
D With no important difference in both the uncovered and exposed categories, we find a low level of 25 vit 
(D) (OH) (depending on the level of urinary cotinine). (> 0.0113 p total) (8.71 4.33 ng / ml vs. 11.02 4.96 ng 
/ ml).(See Table 1) Based on self-reported exposure, maternal serum calcium levels were lower in exposed 
populations than in untreated sub-jects (p = 0.001). There was a substantial variation between the groups in 
serum phosphorus levels. Based on independent expression, alkaline phosphatase levels in the articulated 
group were found to be higher than in the other group (p = 0.0129).Conclusion : The findings showed that 
second hand smoke consumption had a detrimental effect on pregnant women. In songs and babies, serum 
vitamin D levels were not substantially different between the two classes, but were lower in exposed persons. 
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Introduction

Vitamin D is a nutrient that is needed for bone growth 
and processing. Vitamin D and calcium are extremely 
important during certain stages of life, such as the baby’s 

development, childhood, childhood and adolescence, 
breastfeeding, lactation, and old age. Vitamin D and 
calcium deficiency have severe implications at this time.1 
During pregnancy, major changes in the metabolism of 
vitamin D, calcium, and parathyroid hormones occur 
in order to provide the calcium required for fetal and 
bone development, especially in the last trimester of 
pregnancy. 2

Diet, alcohol, and caffeine consumption, sun 
exposure, skin pigmentation, obesity, exercise, clothing, 
and seasonal variations can all affect vitamin D status 
and bone metabolism during pregnancy. In recent years, 
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the emphasis on smoking during breastfeeding has 
allowed certain individuals to smoke at home, at work 
or in public areas. People in Iran are smoking in their 
households (41.7%) and not at home (50.6 %). 97.4% 
of female smokers have been reported to be exposed 
during breastfeeding to second-hand smoke. Cigarette 
smoke toxicity Smoking during pregnancy can lead to 
complications such as unintended pregnancy, low birth 
weight, placental abruption, premature intestine rupture, 
intrauterine growth, and uterine bleeding. Smoking 
during pregnancy in both the maternal and fetal bones 
may lead to bone turnover and contribute to weight loss.3

Vitamin D deficiency was observed for mothers 
(66.8 %) and babies (93.3 %) in Iran. Several studies 
have been performed on the impact of smoking on 
bone metabolism, vitamin D 25-hydroxy status, and the 
parathyroid hormone function during pregnancy, most 
of which have been investigated by female smokers. No 
experiments have been undertaken to examine the effect 
of non-smoking on vitamin D and chemical controls on 
the mechanisms of birth mothers and babies.4

Because of the effect of vitamin D on the turnover 
of bones and the fetal growth status of pregnant women 
and their children, as well as the possibility of deficiency 
of vitamin D. This research was intended to determine 
the effect of exposure to tobacco in mothers and babies 
at birth on vitamin D levels and the PTH organ.5

Maternal nutrition status is the most significant 
determinant of the nutritional status of a newborn and 
other maternal wellbeing and fertility outcomes. An 
avoidable but popular complication is a low cycle of 
25 hydroxyvitamin D (25 (OH) D) during pregnancy. 
Vitamin D’s effectiveness in the prevention of health 
and illness includes effects on hormonal pathways, 
immune system development and inflammation, and cell 
proliferation and differentiation. Furthermore, vitamin 
D is important for the growth and maintenance of the 
skeletal system through calcium metabolism. Pregnant 
mothers (25), neurodevelopment, and lung development 
all have poor ratios. Hey. Growth. 25 levels (OH) D 
are required during pregnancy for the wellbeing of the 
mother, fetus and infant. Maternal levels of vitamin D 
are determined largely during pregnancy by maternal 
levels of vitamin D. As a result, low levels of 25 (OH) D 
at birth have a significant influence on neonatal levels of 

25 (OH) D and lead-based health effects. In people with 
asthma, blood levels of 25 (OH) D during breastfeeding 
have been shown to be low.6,7

The factors associated with 25 (OH) D levels in 
multiple pregnancies have been explored in various 
studies. Sunlight, cholecalciferol skin development 
due to ultraviolet (UV) radiation B, one of the main 
contributors to circulating 25 (OH) D levels, and 
seasonal blood with elevated serum levels have all been 
related to 25 (OH) D levels during pregnancy.8

In addition, low levels of 25 (OH) D are very 
normal in non-white people and in those with high 
melanin pigmentation, where bias has been shown to be 
a significant risk factor in a previous analysis of vitamin 
D deficiency or deficiency. 9

Maternal smoking and alcohol intake, low levels 
of literacy, and general inadequate diet and vitamin D 
supplementation are other causes correlated with low 25 
(OH) D levels in pregnancy.10

Aim: Study of Biochemical Parameters Mothers 
And Neonates In Cigarette Smoke Exposure On Vitamin 
D Level In Vidharbha Region

Material and Method

Both pregnant non-smoker women who were 
referred to Shalinitai Meghe hospital and Research 
center Consequently, Nagpur was hired for 
distribution on the basis of their reports; 54 subjects 
were exposed to tobacco smoke and 54 subjects were 
not exposed. Patients went directly to the Observed 
Treatment Short-course focus in the Dept. of OBGY, 
Datta Meghe Medical College and Shalinitai Meghe 
Hospital and Research Center, Nagpur in collaboration 
with JNMC & ABVRH (Datta Meghe Institute of 
Medical Sciences Deemed To Be University), Sawangi, 
Wardha, Maharashtra.

Sample Collection:

5ml of each patient’s blood sample was taken 
and separated into plain tube. The sample was used 
to estimate the levels of Serum Vit-D, PTH, Calcium, 
Phosp, Alkp, etc.

Inclusion Criteria:
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1. From 38 to 40 weeks of gestational age

Exclusion Criteria:

1. Culture of nicotine use in mothers

2. Chronic diseases, such as granulomatous disease, 
have serious complications, high blood pressure

3. diabetes

4. Hyperparathyroidism

5. thyroid dysfunction

6. kidney disease

7. liver or any incurable disease

Result

Table 1 Vitamin D and other biochemical factors of maternal serum (mean ± SD) Cigarette smoke exposure 
status Based on maternal reports (ng/ml) 

Variable Exposed (n = 54)
Non-exposed

(n = 54)
p value

25- hydroxy vitamin D 

(ng/ml)
8.71 ± 4.33 11.02 ± 4.96 0.0113

Calcium (mg/dl) 8.43 ± 0.64 9.04 ± 0.72 0.0001

Parathyroid (pmol/l) 1.52 ± 0.96 1.82 ± 1.49 0.2163

Phosphorous (mg/dl) 4.22 ± 0.80 4.00 ± 0.93 0.1904

Alkaline phosphatase 

(IU/l)
412.26 ± 107.44 356.28 ± 122.48 0.0129

Status and metabolic parameters of maternal vitamin D With no important difference in both the uncovered and 
exposed categories, we find a low level of 25 vit (D) (OH) (depending on the level of urinary cotinine). (> 0.0113 p 
total) (8.71 4.33 ng / ml vs. 11.02 4.96 ng / ml).

(See Table 1) Based on self-reported exposure, maternal serum calcium levels were lower in exposed populations 
than in untreated sub-jects (p = 0.001). There was a substantial variation between the groups in serum phosphorus 
levels. Based on independent expression, alkaline phosphatase levels in the articulated group were found to be higher 
than in the other group (p = 0.0129).

Table 2 : Vitamin D and other biochemical factors of umbilical cord serum (mean ± SD)

Cigarette smoke exposure status

Based on maternal reports 

Variable Exposed (n = 54)
Non-exposed

(n = 54)
p value

25-hydroxy Vit-D 

(ng/ml)
11.73 ± 5.92 11.90 ± 5.04 0.872

Calcium (mg/dl) 9.96 ± 0.82 10.54 ± 0.79 0.0003

Parathyroid Hormone (pmol/l) 0.30±0.26 0.36±0.29 0.260

Phosphrous (mg/dl) 6.26 ± 0.82 6.47 ± 0.93 0.216

Alkaline phsphatase 

(IU/l)
402.20 ± 129.25 372.33 ± 118.4 0.213
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Disease in Children’s Levels of Vitamin D and 
Biological Chemicals In infants, vitamin D levels 
were above the normal absence range. In the exposed 
population, the concentration of 25-hydroxy vitamin D 
in cord serum was lower (11.73 5.92 ng/ml vs. 11.90 
5.04 ng/ml, p> 0.872). There were no major variations in 
calcium, parathyroid hormone, phosphorus, or alkaline 
phosphatase levels between the two 25 (OH) D levels 
(Table 2).

In both revealed and unidentified subjects, there was 
a substantial link between the amount of 25-hydroxy 
vitamin D in maternal serum and umbilical cord serum.

Discussion

In a sample of pregnant and non-smokers in 
Spain, according to our results, the diagnosis of 
25-hydroxyvitamin D in maternal and body serum 
smokers was found not to be substantially lower. 11 
Vitamin D deficiency induces a decline in intestinal 
calcium synthesis, lowering serum calcium 12. In both 
classes, vitamin D levels were lower, followed by a 
substantial drop in serum calcium levels in the persons 
affected. This discovery may be due to direct interaction 
with nicotine products, including calcium receptors, 
leading to a decline in the consumption of intestinal 
calcium and, subsequently, a decrease in the amount of 
calcium.

Reduced serum calcium levels can be the result of 
elevated levels of parathyroid hormone and alkaline 
phosphatase found in exposed persons. Increased 
parathyroid hormone levels contribute to a rise in 
available revenue, leading to higher serum alkaline 
phosphatase concentrations. In a cohort study looking at 
higher levels of parathyroid hormone in smokers than in 
non-smokers, similar results were published..13

Other studies have shown that a drop in serum 
vitamin D levels is related to a decrease in para-thyroid 
hormone levels and a rise in serum phosphorus. The 
parathyroid glands may have a function to prevent this 
gland from developing. 14

Such reports contradict the results of a recent 
report. Both of these complications have been related 
to new findings on vitamin D deficiencies in pregnant 
women and a shortage of vitamin D in their diet. In the 

established category, these deficiencies were important. 
A widespread vitamin D deficiency has been discovered 
in various studies.15

In Vidharbha, pregnant men and women. There 
are many confounding factors in reducing vitamin D 
that are effective. In our study, vitamin D deficiency 
was observed in both classes, but it was not possible to 
determine the impact of smoking on vitamin D levels. 16

Vitamin D deficiency in newborns is due to the 
amount of vitamin D in the placenta, and poor birth 
rates and vitamin D deficiency in mothers are linked 
to vitamin D deficiency in infants. The current study’s 
results reinforce this organization; serum levels of 
25-hydroxyvitamin D in mothers and babies in both 
exposed and non-exposed populations indicate a strong 
connection.17

The levels of 25-hydroxy vitamin D, calcium, 
parathyroid and phosphorus hormones and serum 
alkaline phosphatase in the navel are not substantially 
different in both classes. Gomez and colleagues 
reported major variations between groups for serum 
25-hydroxyl vitamin D, parathyroid hormone and 
umbilical cord phosphorus levels. There were lower 
levels of parathyroid hormone and 25-hydroxyl vitamin 
D and higher levels of phosphorus in female smokers. 
Poor parathyroid hormone levels in this sample in the 
bloodstream of all neonates It may arise from higher 
levels of calcium in the umbilical cord than in mothers. If 
the overall consumption of calcium rises, the volume of 
ionized calcium will also rise. Ionized calcium levels in 
the fetal blood are slightly lower than in the mother. Our 
analysis calculated parathyroid hormone levels using the 
amino terminal system (N-terminal) as a restriction. In 
this point, the parathyroid level of the cords may be very 
small and maybe not detectable.18

Conclusions

The findings showed that second hand smoke 
consumption had a detrimental effect on pregnant 
women. In songs and babies, serum vitamin D levels 
were not substantially different between the two classes, 
but were lower in exposed persons. This decreased 
reduction led to lower calcium levels and higher serum 
levels of parathyroid hormone and alkaline phosphatase 
in the specified group of mothers and babies. The effects 
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of cigarette smoke on vitamin D concentrations and 
chemical limits in pregnant mothers, passive smokers 
and their fetuses were analyzed in other small studies. 
These studies recommend steps to minimize exposure 
to nicotine during pregnancy and to improve the use of 
vitamin D and calcium supplements during pregnancy, 
taking into account the risk to women during this crucial 
time of life and the effects on the well-being of the infant.
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Abstract

Brahmyadi Ghrita (BG) is one of the formulations recommended in Ashtangahridya Balrogadhikara as 
medhya & Smritivardhak. It contains 8 ingredients Brahmi, Kushta, Sariva, Pippali, Vacha, Sidhartaka, 
Goghrita, Saindhav.  These are mainly having Medhya, Rasayana, Krimihara, Shodhana, Hridya, Dipana, 
Pachana properties. In totality ingredient possess Tikta, Katu Rasa, Ushna Virya, Katu Vipaka. Due to these 
properties it acts as Kaphavatahar and by clearing ‘Srotorodh’ it makes the way for the action of Medhya 
drugs on target cells.

Keywords: Brahmyadighrita, Learning, Memory

Introduction

Human health is defined as per WHO is a state of 
complete physical, mental, social and spiritual well-
being and not merely the absence of disease or infirmity1.
In Ayurved science the healthy individual is represented 
as one has equilibrium of Dosha2 (Vata, Pitta, Kapha), 
Agni (metabolic activity), Dhatu (metabolites), Mala 
(proper elimination of waste products), Atma (soul), 
Indriya (sense organ) and Mana (mind)3.Functions of 
mind are correlated with the Buddhi (intellect), Dhi 
(decision making / yathaeth anubhava or perception 
of true knowledge.), Dhruti (Control over the Mind, 
grasping and retention capacity) and Smriti (memory 
/subjects ability to recall things)4. Dhi5,Dhruti6 and 
Buddhi7  takes part as a key role for grasping and  
learning of the subject, while Smriti helps to regain or 
subject ability to recall things.

Healthy mind exists in a healthy body because 
of change of life style, Eating of fast foods, improper 
regimen, excessive use of electronic devices. The Food 
eaten and  regimen followed by mother during gestation. 
Due to these factors the Doshas in the body gets vitiated 
and makes the body and mind unhealthy, this in turn 
makes the process of learning is difficult task. In day 
today life many parents approach to physician to help 
their Children who perform low in school matters; 
Hence there is need to find out some improved physical 
and Learning ability.

Nowadays, in urban population of children 20-30% 
of kids are found as  disability disorder as per  study 
conducted by  W.H.O. Learning disability is hampered 
due to stress, in competitive world. And due to these 
reasons, learning disabilities are found in children and 
symptoms include : Poor organizational skills, Loss of 
ability to understand and interpret the new things which 
are taught, Loss of interest in study Irritation during 
studies, Loss of concentration, Poor hand writing, 
Difficulty with reading comprehension or math skills. 
Some other Common Types of Learning Disabilities are 
Dyslexia (difficulty reading), Dyscalculia (difficulty with 
math), Dysgraphia (difficulty with writing) Brahmyadi 
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Ghrita8  contains Brahmi9 which is proven medicine 
for number of disorders, particularly those involving  
intellect  and poor memory. The plant has prominent 
action on CNS, where it improves understanding, 
memory, intellect, and speech, corrects aberrations of 
emotions, mood , personality in individuals. Its act as 
antipsychotic   smooth m muscle relaxant, adaptogenic, 
antistress, anxiolytic, antidepressant, memory booster, 
learning facilitator . Vacha10  possess sedative  
analgesic and antipsychotic effects. Kushtha11 shows 
anticytotoxic, diuretic,  hypolipidemic, hypotensive, 
spasmolytic, immunostimulant activity, Pippali12  acts 
as CNS  stimulant., Siddharthak13  is having  antioxidant 
activity, Saindhav14 Lavana  having penetrating effect 
i.esukshmaguna can reach upto cellular level. Goghrit 
possess Buddhi, smritivardhak, agnivardhak property.So 
conclusion for literary study is that  almost  all the drugs  
possess medhya activity. Hence  Brahmyadi Ghrita (BG)   
increase the learning and memory capacity of Children. 

Review

Review of Ayurvedic literature Buddhi

The term Buddhi is implied to the power of forming 
& retaining conception & general notions (Monier 
Villiam). It means intelligence or intellect. The term 
Buddhi is derived from the Sanskrit root Budh with the 
suffix of Ktin15. The term Mati synonym for Buddhi also 
give the meaning as above & derived from the Sanskrit 
root Mana with the suffix of Ktin.

Definition of Buddhi:

In the origin of universe, Mahat is an repercussion 
of Avyakta. However the same Mahat Tatva is called 
as Buddhi by Charaka16 It has been found that, the 
Buddhi is termed as Dnyana (Knowledge) in Ayurveda 
& different Darshana.

Some Ayurveda authors in ancient time & some 
Acharyas have mentioned that the process of all conduct 
or behaviour is called Buddhi17. In Nyaya Darshana & 
Vaisheshika Darshana Buddhi, Upalabdhi & Dnyana 
has been considered synonyms. However, in Ayurveda 
Buddhi can be obtained with the help of Indriya & Mana. 
In Ayurvedic literature, such as Charaka Samhita, Susruta 
Samhita, it has been mentioned in different contents that 
the sense objects (Artha) are grasped by Sense organs 

which are in contact with mind. There after the sense 
object is interpreted or understood by the mind (Mana) 
with its merits & demerits. Thus conclusive judgement 
is formed regarding the sense object i.e. matter in hand. 
Sense object, such as any Shabda or Rupa are grasped 
respectively by the auditory sense organ & sense organ 
of vision. There after these Shabda & Rupa of sense 
object are interpreted or understood by Mana. 

Review of modern literature memory

The topic of memory is fundamental to the discipline 
of psychiatry. Memory18 provides the essential substrate 
for the cognitive activities that define human experience, 
it allows one to connect the present moment to what 
came before, and it is the basis of Cultural Revolution. 
Remembering and forgetting are two facets of the same 
coin and both are equally important in learning. The 
process of retaining and reproducing what has been 
learnt is known as remembering. The power of mind to 
retain and reproduce is called memory19.

Learning –It is the acquisition of knowledge through 
experiences i.e. Learning experience. If it is interesting 
so that they could create mental images that could be 
revised when needed.

Retention –It is the process of preserving the 
materials learnt. Nature of the learning material, amount 
of learning done, method of learning, speed of learning, 
mental set, attention, interest, appreciation, intention etc 
are some factors which influence the retention.

Recall – Means revival of memorized things 
whenever it is needed. There are two types of recall. 
They are spontaneous recall and deliberate recall. 
Appropriate mental set, right motives, healthy physique, 
right emotion, absence of inhibition, perfection of clues 
etc are factors helpful for easy recalling.

Recognition – It is the awareness of experiences by 
which we identify the material retained and recalled. 

Review of BrahmyadiGhrita

There are different dosage forms like Single drugs, 
Churna, Ashava/Arista, Vati/ Guggulu preparations, 
Ghrita-oil, Bhasma/Rasaushadhis, Avalehetc. Are 
advocated in classical text to treat Unmadand Apasmar 
various dosage forms are given. Siddha ghrita (Medicated 
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ghee) is one of the best dosage forms available for the 
treatment of Unmada due to its lipophilic action which 
facilitates absorption and digestion of drug. Lipid soluble 
active ingredients present in drug get extracted in ghee 
during manufacturing process. Lipid soluble drugs can 
easily cross blood brain barrier (BBB) due to rich blood 
supply. BG is one of the medicated ghee formulation 
explain to treat Unmada. BG is explaining in Ashtang 
Hriday, Uttarsthana, chapter no.1, verse no. 42.

There are some formulations by name Brahmighrita 
in various texts like Ashtang Hruday, Charakasamhita 
and Sushruta samhita; but their ingredients are different 
from the above said Brahmyadighrita. This same 
composition has also been described by Vrrudh jivakin 
Kashyap samhita with the name Abhaya ghritaand 
Govind das sena in Bhaishajya Ratnavali by the name 
Ashtamangal Ghrita. In present study, reference of 
Brahmyadighrita was taken from Ashtang Hrudya as 
it is advocated for treatment of stammering, stuttering 
and psychosis. It prevents from viral, bacterial and other 
fatal infections. It also improves memory, cognition and 
helps to achieving longevity.

Review of ingredients of brahmyadighrita

1) Brahmi20

Drug name: Brahmi

Botanical name: Bacopa monnieri

Family: Scrophulariaceae

Part used: Whole plant

Synonyms: Brahmi, Kapotvanga, Somavalli, 
Sarasvati, Mandookparni, Madnooki, Divya, 
Mahaushadhi.

Vernacular names:

Sanskrit: Sarasvati, Kapotavanka

English: Thyme Leaved Gratiola

Hindi: Manduka Parni

Marathi: Jalnam, Brahmi, Birami

Gujarati: Neerbrahmi, Bamanevari

Morphology:

Root - Thin, wiry, small, branched, creamish-
yellow.

Stem - Thin, green or purplish green, about 1-2 mm 
thick, soft, nodes and internodes prominent, glabrous; 
taste, slightly bitter.

Leaf - Simple, opposite, decussate, green, sessile, 
1-2 cm long, obovate-oblong; taste, slightly bitter.

Flower - Small, axillary and solitary, pedicels 6-30 
mm long, bracteoles shorter than pedicels.

Fruit - Capsules upto 5 mm long, ovoid and glabrous.

Chemical constituents: Alkaloids - Brahmine, 
Herpestine, Nikotine, Saponin-Monierin, Hersaponin 
– Bacoside-A, Bacoside-B, Some steroids, Triterpene, 
Bacosine.

Distribution: Throughout India, ascending to an 
altitude of 1320 m in marshy places.

Pharmacology: 

Rasa:Tikta, Kashaya, Madhur

Guna:Sara, Laghu, Shit

Virya:Shit

Vipak:Madhur

Prabhav: Medhya

Doshghnata:Vata-kapha shaman

Karma:Medhya, Rasayana, Swarya, Smritiprad, 
Ayushya

Rogaghnata:Kushtha, Pandu, Meha, Kasa, Vish. 
Shoph, Jwar, Arsh

Brahmi shows Tranquilizing, Smooth 
musclerelaxant, Nootropic, Nerve tonic, Adoptogenic, 
Anti stress, Anxiolytic, Anti depressant, Memory 
booster, learning facilitator effect.

2) Siddharthak21

Drug name: Siddharthak

Botanical name: Brassica campestris
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Family: Brassicaceae

Part used: Seed

Synonyms: Sarshapa, Katusneha, Siddharthak, 
Tantubha.

Vernacular names:

Sanskrit: Katusneha, Siddhartha

English: Mustard 

Hindi:Saraso

Marathi:Mohari

Gujarati: Sarasad, Rai

Morphology: Seeds small, slightly oblong, pale or 
reddish-brown, bright, smooth,1.2- 1.5 mm in dia.; under 
magnifying glass it is seen to be minutely reticulated; 
taste, bitter and sharp.

Chemical constituents - Fixed Oil.

Pharmacology:

Rasa:Katu, Tikta

Guna:Tikshna, snigdha

Virya:Ushna

Vipak:Katu

Doshghnata: Vata-kapha shaman

Karma: Dipan

Rogaghnata:Vran, kandu, kushtha, koth ,krimi, 
grahbadha.

Siddhathak as a single herb was proved for its various 
activity such as anti-fungal, nootropic, antimicrobial and 
antioxidant. The oil of sarshap is widely used externally 
and internally for its medicinal purpose.

3) Vacha22

Drug name: Vacha

Botanical name: Acaruscalamus

Family: Araceae

Part used: Rhizome

Synonyms: Vacha, Ugragandha, Shadgrantha, 
Golomi, Shatparvika, Kshudrapatri, Mangalya, 
Lomasha.

Vernacular names:

Sanskrit: Ugragandhi, Ugra, Sadgranthi

English: The Sweet Flag

Hindi: Bach, Gora-bach

Marathi: Vaca, Vekhandas

Gujarati: Ghoduvaj, Ghodvach 

Morphology:

Drug occurs in simple or rarely with thumb-like 
branches at nodes; sub cylindrical to slightly flattened, 
somewhat tortuous or rarely straight, cut pieces of 
1-5cm long, and 0.5-1.5 cm thick; upper side marked 
with alternately arranged, large, broadly, triangular, 
transverse leaf scars which almost encircle the rhizome; 
at nodes leaf sheath mostly having an appearance present; 
lower side shows elevated tubercular spots of root scars; 
light-brown with reddish-tinge to pinkish externally, 
buff coloured intemally; fracture, short; odour, aromatic; 
taste, pungent and bitter.

Chemical constituents –Asarone, calamenol, 
calamenone, calamine, eugenol, mythyl eugenol, various 
fatty acids, calamol, calamine, acoradine, azulene, 
sugars, glucosides-acorin, Volatile Oil (principal 
constituents of the Volatile oil are Asamyl alcohol, 
Eugenol and Asarone), also contains Starch and Tannin.

Distribution: Throughout India up to an altitude of 
2200 m in the Himalayas. Pharmacology: Pharmacology 
of drug according toAyurved includes rasadi properties 
and its effect on dosha.

Rasa:Katu, Tikta

Guna:Tikshna, Ushna

Virya:Ushna

Vipak:Katu

Doshghnata:Vata-kapha shaman
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Karma:Vantikrut, vanhikrut, 
Skrutmootravishodhini

Rogaghnata:Vibandh, Adhman, Shoolaghna, 
Apasmar, Unmad, Krimi, Grahbadha.

Vacha has mainly effect on CNS system. It has 
been studied on various animal models and proved 
for its effect such as Antidepressant, Anticataleptic, 
Anxiolytic, Antihepatotoxic, Antioxidant, Analgesic 
and anticonvulsant.

4) Sariva23

Drug name: Sariva

Botanical name: Hemidesmusindicus

Family: Asclepiadaceae

Part used: Root

Vernacular names:

Sanskrit: Ananta, Gopasuta, Sariva

English: Indian Sarasa Parilla

Hindi: Anantamul

Marathi: Upalsari, Anantamula

Gujrati: Upalsari, Kabri

Morphology:

Roots occur in pieces, about 30 cm long and 3-8 
mm in diameter, cylindrical, thick, hard, somewhat 
tortuous, sparcely branched, provided with few thick 
rootlets and secondary roots, external appearance dark 
brown, sometimes with violet grey tinge, centre yellow, 
woody, surrounded by a mealy white cortical layer, 
bark brownish, corky, marked with transverse cracks 
and longitudinal fissures and easily detachable from the 
hard central core, odour, characteristic, taste, sweetish, 
slightly acrid and aromatic.

Chemical constituents –Phytosterols, triterpenes, 
easential oil, saponin, resin, tannins, sterols glycosides, 
fatty acids and glucosides.

Distribution: Greater part of India, from upper 
Gangtok plain eastwards to Assam and throughout 
central, western and southern India.

Pharmacology: 

Rasa: Madhur

Guna: Snigdha, guru

Virya: Shit

Vipak: Madhur

Doshghnata: Tridosha-ghna

Karma: Aamhar, shukrakar

Rogaghnata: Agnimandhya, aruchi, swas,  kasa,  
aamvisha,  raktapradar,  jwar, atisar.

Sariva possesses anti-convulsant, antioxidant, 
antinflamatory and antiulcerogenic activities.

5) Kushtha24

Drug name: Kushtha

Botanical name: Saussurealappa

Family: Compositae

Part used: root

Synonyms: Kushtha, Vapya, Paribhavya, Utpala

Vernacular names:

Sanskrit: Amaya, Pakala

Gujarati: Upleta

Hindi: Kutha

Marathi: Upleta, Kustha

Morphology: Drug greyish to dull brown, thick, 
stout, fusiform to cylindrical, 7-15cm long, 1.0-5.5 cm 
broad, thicker roots with collapsed centre, occasionally 
ridged, wrinkles longitudinal and anatomized, rootlets 
rarely present, cut surface shows two regions, outer 
periderm ring thin, inner porous woody portion lighter in 
colour showing fine radial striations and often the central 
portion collapsed, fracture, short, horny, odour, strong, 
characteristically aromatic, taste, slightly bitter.

Chemical constituents: Resinoids, essential oil, 
alkaloid, saussurine, tannin, insulin, sugar and bitter 
resin.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      921

Distribution: Kashmir and alpine Himalayan 
ranges at 8000-12000 ft.

Pharmacology: 

Rasa: Katu, Tikta, Madhur

Guna: Laghu

Virya: Ushna

Vipak: Katu

Doshghnata: Vata-kapha shaman

Karma: Shukral

Rogaghnata:Vatrakta, Visharpa, Kasa, Kushta

Kushthahas Antihepatotoxic, Neuroleptic and 
Anticonvulsant activity.

6) Pippali

Drug name: Pippali

Botanical name: Piper longum

Family: Piperaceae

Part used: Fruit

Synonyms: Pippali, Magadhi, Krushna, Vaidaihi, 
Chapala, Kana, Ushna, Saundi,Kola, Tikshnatandula

Vernacular names:

Sanskrit: Kana, Magadhi, Magadha,

English: Long Pepper 

Gujarati: Lindi Peeper, Pipali

Hindi: Pipar

Marathi: Pimpali, LendiPimpali

Morphology: Fruit greenish-black to black, 
cylindrical, 2.5 to 5 cm long and 0.4 to 1 cm thick, 
consisting of minute sessile fruits, arranged around an 
axis; surface rough and composite; broken surface shows 
a central axis and 6 to 12 fruitlets arranged around an 
axis; taste, pungent producing numbness on the tongue; 
odour, aromatic.

Chemical constituents: Piperidin, piperine, 

piplartine, triaconatane, terpinolene, zingiberene, 
steroids, sugars, glycosides, sesamin, essential oil and 
alkaloids.

Distribution: It occurs in hotter parts of India from 
central Himalayas to Assam, Khasi, Mikir hills, Lower 
hills of Bengal and evergreen forests of Western ghats 
from Konkan to Travancore.

Pharmacology: 

Rasa: Katu

Guna: Snigdha, Laghu

Virya: Anushna

Vipak: Madhur

Doshghnata: Vata-kapha shaman

Karma: Dipan, Rasayan, Rechan, Vrushya

Rogaghnata: Swas, Kasa, Udar, Jwar, Kushtha, 
Prameh, Gulma, Arsh, Pliha, Shool, Aamvat

At drug act as multidimensional effect on various 
system of body, it hasbeen described as Antiepileptic, 
Antidepressant, Antioxidant, Antihepatotoxic, CNS 
depressant, Analgesic and Anti-rheumatoid. 

7) Saindhav lavan 

Drug name: Saindhavlavan

English name: Rock Salt

Rasa: Lavan, Madhur

Guna: Snigdha, Laghu

Veerya: Shit

Vipaka: Madhur

Karma: Dipan, Pachan, Ruchya, Vrushya, Netrya.

Dosha karma: Tridoshaghna

Physical properties:

Appearance-Big chunks

Color- Pinkish white

Consistency- Hard
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Solubility- dissolves in water

Chemical constituent: Sodium and Chlorine

During literature study, no work has been done 
on, that shows Saindhav Lavana as act towards brain. 
According to Ayurveda Saindhav Lavan haslaghu, 
ushna, vishadand vibandhhar activity which enhances 
the efficacy of formulation. 

8) Goghrita

Name of drug: Goghrita

English name: Clarified butter

Latin name: ButyrumDeparatum

Synonyms:Ajya, Sarpi, Ghrita

Vernacular names:

Sanskrit: Goghrita Gujarati: Ghee

Hindi: Gaya Ghee 

Marathi: Toop

Rasa:Madhur

Guna:Snigdha

Virya:Shit

Vipak:Madhur

Doshghnata:Tridoshaghna

Karma:Dipan, Medhya, Rochan, Balya, Hrudya, 
Rasayana, Ayukar, Kantikar,

Ojovardhan

Rogaghnata:Visha, Unmada, Shosa, Jvara, Mada, 
Apasmara, Murchcha, Yonishoola, Karnashoola, 
Shirashoola. 

Conclusion

The Brahmyadi Ghrita posseses a tremendous 
Pharmacological and Therepeutic potential. All 
ingredients of Brahmyadi Ghrita shows action towards 
CNS as well as its potential for enhancing  memory 
, intelligence , and concentration is also seen. The 
Brahmyadi Ghrita also act as a yogvahi which in 

ayurveda is beneficial from therapeutic value as well. 
The ingredients of this formulation includes bramhi, 
siddharthak, vacha, sariva etc which are a great source 
of medhya according to ayurveda and thus are beneficial 
for individuals with whole mankind also.  
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Abstract

Background: Cancer cervix is fourth most common cancer in the world and second most common in India.  
In India, cervical cancer is the leading cause of mortality and morbidity amongst women. Methodology: 
This prospective study was conducted among 200 women undergoing Pap Smear Test at gynecology OPD 
between January-June 2020. Pap smear test was classified as per Bethesda system. Result: Abnormal pap 
smear report was seen among 25.5% women.  Higher proportion of abnormal pap report was seen among 
women aged 21-30 years (41.17%), with a duration of married life between 10-20 years 33.3%. The common 
abnormal pap smear report finding were inflammatory changes and vaginosis. Epithelial cell abnormalities 
were found among 18 (9%) women.  Conclusion: Pap smear test is a simple, affordable, effective, and 
practical screening test for early detection of cervical cancer, and it decreases morbidities and mortalities 
due to cervical cancer.  

Key Words: Cervical cancer, Cervical cancer screening, Pap smear test. 

Introduction

Cervical cancer is the fourth most common cancers 
in the world1. It is also amongst the commonest cause 
of deaths among women in developing countries like 
India. Developing countries account for 83% of cervical 
cancer and includes 15% female cancers1. There 
are 1,22,844 women diagnosed with cervical cancer 
every year with mortality of approximately 67,477 per 
year1. The situation in developed countries is different 
where it accounts for only 3.6% of new cases with a 

cumulative risk of only 0.8% 2,3,4. Cervical cancer is the 
second most common malignancy amongst women of 
reproductive age group between 15-44 years in India 5. 
However, 80-85% of cases are detected in stage III/IV 6,7 
A regular screening programme of all the asymptomatic 
and symptomatic women coming in the outpatient 
department can be of great use in detection of cancer at 
preinvasive stage and better treatment outcome8,9. 

The Papanicolaou (Pap) smear was introduced in 
1941, became the standard screening test for cervical 
cancer and premalignant lesions, and is being used 
globally 10,11. Studies have shown pap smear test to be 
highly effective in screening the preinvasive lesions and 
mild to severe dysplasia along with other abnormalities 
like infection and inflammation 12,13. Pap smear 
screening has sensitivity of 50%–75% and specificity 
of 98%–99% 14. With pap smears tests, the incidence 
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of cervical carcinoma reduces by 60-90% and the death 
rate by 90% by detecting pre-cancerous lesions 15,16,17. 

The sensitivity of the conventional Pap to detect high-
grade lesions has a wide range from 30% to 87% 18,19.

Methodology

The prospective observational study was undertaken 
in the department of obstetrics and gynaecology, Datta 
Meghe Medical College and Shalinitai Meghe hospital 
and Research Centre, Wanadongri, Nagpur, Maharashtra, 
India during January- June 2020.

Inclusion criteria  

1.  Women with age 21-65 years attending 

gynecology OPD with complaints of abdominal 
pain, vaginal discharge, menstrual irregularities, 
postmenopausal bleeding.

2. Women with unhealthy cervix or cervical 
erosion on routine per speculum examination.  

Results:

Among the 200 women screened for cervical 
abnormalities using pap smear, 51 women had abnormal 
pap test and were followed up. The following were the 
data obtained.

Table 1: Demographic Characteristics of women undergoing Pap Smear.  

Variable Category Total Pap Smear N=200 (%)
Abnormal pap

N=51 (%)

Age Group

21-30 years 54 (27%) 21 (41.17%)

31-40 years 71 (35.5%) 13 (25.4%)

41-50 years 45 (22.5%) 06 (11.7%)

51-60 years 21 (10.5%) 07 (13.72%)

61-65 years 09 (4.5%) 04 (7.84%)

Residential area
Rural 136 (68%) 34 (66.67%)

Urban 64 (32%) 17 (33.34%)

Duration of married life

1-10 years 64 (32%) 11 (21.5%)

11-20 years 61 (30.5%) 17 (33.3%)

21-30 years 45 (22.5%) 12 (23.52%)

31-40 years 19 (9.5%) 06 (11.76%)

>40 years 11 (5.5%) 05 (9.86%)

Age of marriage

15-20 years 27 (13.5%) 05 (9.8%)

21-25 years 106 (53%) 14 (27.4%)

26-30 years 49 (24.5%) 26 (50.58%)

>30 years 18 (9%) 06 (11.76%)

Parity

Nulligravida 22 (11%) 06 (11.76%)

Primipara 42 (21%) 11 (21.56%)

Multipara 136 (68%) 34 (66.67%)
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Table no. 1 shows demographic indicators of the 
study population. 62.5% women belonged to age group 
21-40 Years. The abnormal pap was noted mostly in 21-
30 years of age group accounting for 41.17%, followed 
by that of 31-40 years age, 25.4%.  The 2/3rd of women 
belonged to rural area and same was distribution of 
abnormal pap smear. The duration of married life of 
females which has 32% women in 1-10 years group 
and 30.5% women in 11-20 years group. Abnormal pap 
was noted in 17 patients, 33.3% in married span of11-

20 years and 23.52% in span between 21-30 years. 
53% women were married between 21-25 years of age, 
while 24.5% were married between 26-30 years of age. 
Abnormal pap report was found in mostly among women 
married between 26-30 years age (50.58%) followed by 
27.4% among women married between 21-25 years of 
age. 68% of women screened were multipara, followed 
by 21% primipara and 11% nulligravida, who had come 
to opd for either vaginitis, pelvic inflammatory disease, 
or infertility treatment. 

Table 2: Presenting complaints of patients. 

Symptoms N=200 Percentage Abnormal pap Percentage

No complaints 56 28% 02 3.92%

Vaginitis 35 17.5% 16 31.37%

Lower abdominal pain 24 12% 12 23.52%

Urinary complaints 06 3% 02 3.92%

Irregular bleeding 33 16.5% 10 19.6%

Post menopausal bleeding 14 7% 02 3.9%

Post coital bleeding 08 4% 04 7.8%

Dyspareunia 03 1.5% 00 0

Low back ache 21 10.5% 03 5.88%

28% women had visited gynecology OPD for 
routine checkup, pap test and were not having any 
symptom. The common symptoms were vaginitis 
(17.5%), irregular bleeding (16.5%), lower abdominal 
pain (12%), lower back ache (10.5%), post-menopausal 
bleeding (7%) and post-coital bleeding (4%). Higher 
proportion of abnormal Pap test report was seen 
among women presenting with vaginitis (31.37%), 
lower abdominal pain (23.52%) and irregular bleeding 
(19.6%). 

Chart-1 shows the clinical appearance of patient’s 
cervix on per speculum examination, where 43.5% had 
normal looking cervix, 19% patients had white discharge 
per vagina. 

31.5% women on reproductive age group were 
not using any contraceptive method. Among prevalent 
contraceptive equal preference were given to Barrier, 
IUCD and Coitus interruptus, followed by Oral 
Contraceptive Pills among 8.5% women. Permanent 
method i.e., Tubal ligation was done by 12% (Chart-2).  
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Table 3: Pap smear report 

Report N=200 Percentage

Negative for malignancy 149 74.5%

Inflammation 20 10%

Vaginosis 13 6.5%

ASCUS 08 4%

LSIL 05 2.5%

HSIL 04 2%

SCC 01 0.5%

As shown in table 3, 74.5% women showed no 
malignant or abnormal cells on pap smear. Among 
the abnormal pap test report, most common finding 
was presence of inflammatory cells and changes of 
inflammation (39.2%), followed by vaginosis (25.4). 
Women with inflammatory changes on pap smear were 
managed either with antibiotics or cauterization, if 
erosion with copious discharge was present. 5 patients 
had LSIL who were to be followed up after 6 months and 
the High-grade lesions and Squamous cell carcinoma 
were treated as per standard guidelines.  

Discussion

According to National Cancer Registry Program 
of India, most common cancer reported among women 
are Cervical and Breast cancer 20. As it is a well known 
fact that pap smear test can detect the precancerous 
lesions also with very high sensitivity, it should be used 
as screening in high risk population. Risk factors for 
cervical cancer are persistent or chronic infection with 
high risk HPV 16, 18, 31, 33, 45, 58; immunodeficiency; 
tobacco smoking; immunodeficiency; presence of 
other sexually transmitted diseases and long term oral 
contraceptive use21. Most commonly cancer cervix 
occurs between 40-50 years and its preinvasive lesions 
occur 5-10 years prior. It is therefore recommended that 
every woman should undergo pap test at least once in 
her life before the age of 45 years22,23. Low literacy rate 
and lack of medical facilities in rural area are one of the 
reasons for high rates of cervical cancer in rural Indian 

females. 

Most of the women were in the age group of 31 to 
40 years i.e., 35.5% and 21 to 30 years i.e., 27%. Similar 
results are found in studies conducted by Rajput et al, 
Vaghela et al, Bamanikar et al, Umarani et al, Bhavani 
K et al 24,25,26,27,28. These age group are vulnerable for 
manifestations of cervical pathology as lesions are 
slowly growing and takes 10-12 years. 

In our observation, 68% cases were from rural 
population and 32% of cases from urban population. 
No difference was observed in abnormal pap smear 
result among rural and urban women in current study. 
However, incidence of cervical cancer is found higher in 
rural population which may be attributed to low personal 
hygiene, lower literacy rate, repeated childbirth, and 
lesser knowledge. Similar findings have been observed 
by Rajput et al, Roopali et al, Maibam et al 24,29,30.

Duration of marriage and duration of exposure 
to sexual intercourse had a distinct role in genesis 
of cervical dysplasia. Majority of women (32%) had 
duration of married life of 1-10 years. Early marriages, 
with longer duration of sexual life leads to more exposure 
of cervix to trauma, infection, repeated childbirth and 
abortion which causes cellular dysplasia and chances of 
carcinoma later on. Maximum number of patients were 
married between 21-25 years of age, which is consistent 
with observations made by Rajput et al and Roopali et al 
24,29. Majority of patients were multipara (68%), which 
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was comparable to study conducted by Rajput et al 24. 

In present study, the most common presenting 
symptom was white discharge per vaginum (17.5%). In 
study conducted by Chaudhary et al, Gupta et al, most 
common symptom was discharge per vagina accounting 
for 40% of cases 31,32. Second common symptom was 
menstrual irregularities 16.5%, as reported in Gupta et 
al, irregular bleeding was present in 25% of the patients 
32.  

As shown in the current study, study done 
by Mandakini et al 33 also showed predominantly 
inflammatory and benign lesions while premalignant 
and malignant lesions accounted to < 10%. 

In our study, 2.5% had LSIL, 2% had HSIL  and 4 
% had ASCUS. 

Other studies showed:

ASCUS: Umarani et al (5.34%) and Bamanikar et 
al (2.32%) 26,27.

LSIL: Bamanikar et al (1.96%) and Umarani et al 
(1.62%) 26,27.

HSIL: Umarani et al (0.64%) and Bhavani K et al 
(1.8%) 26,27.  

0.5% had SCC, which corresponds to the results 
by Bamanikar et al (0.53%), Umarani et al (0.28%), 
Bhavani K et al (0.12%) 26,27,28. 

Conclusion

Pap smear test is the most affordable, simple, cost 
effective and practical method to evaluate cervical 
cancer and other lesions on cervix.  Screening with 
Pap Smear may considerably reduce morbidity and 
mortality due to cervical malignancies. Pap smear test 
combined with HPV DNA testing has sensitivity of up 
to 95% in detection of pathology. Periodic pap smear 
is recommended among sexually active women. During 
their visit to Gynaecology OPD for any causes, women 
should be sensitized about cervical cancer symptoms 
and importance of screening methods i.e., pap smear. 
Sensitized and trained social workers, anganwadi 
workers and nursing staff have active role in sensitizing 
women about this. By universal screening of all women, 
the cervical cancer mortality and morbidity can be 

decreased to a large extent.   
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Abstract

Introduction: Osteoporotic compression fracture of vertebra are very commonly occurring with increasing 
age. Pain and deformity are most common features. Vertebral augmentation procedures like percutaneous 
vertebroplasty is a common surgical modality used for osteoporotic compression fractures. Materials and 
Methods: This prospective observational study was conducted on 36 patients of vertebral compression 
fracture that underwent percutaneous vertebroplasty in Datta Meghe Medical College in association with 
Jawaharlal Nehru Medical College. A thorough clinical assessment including physical, neurological, and 
systemic examination was carried out before taking up patients for percutaneous vertebroplasty. Bony 
Tenderness at fracture site was examined. Results: This study was conducted in 36 patients of vertebral 
compression fractures at our institute from January 2019 to January 2020. In our study, out of 36 patients, 
24 (66.6%) were females and 18 (33.3%) were males. The mean age was 56.5 ± 6.2 SD years. D12 vertebral 
fracture was most commonly involved vertebra. The VAS score was used to assess pre and post procedure 
improvement. The mean pre-operative score 7.4 ± 1.1 SD which reduced to 2.2 ± 0.8 SD at 1 month follow-
up and 2.1 ± 0.5 SD at 1 year follow up. There was significant reduction in pain score post operatively when 
compared with pre-operative scoring (p value < 0.01). Conclusion: On the basis of this study, we concluded 
that vertebroplasty is a safe, cost-effective, and pain relieving treatment option available for geriatric patient 
with osteoporotic vertebral compression fractures which are not relieved by conservative management.

Keywords: Percutaneous Vertebroplasty, Osteoporosis, Vertebral compression fractures 

Introduction

Osteoporotic compression fracture of vertebra are 
very common with increasing age. Pain and deformity 
are most common features in this category of fractures.1 
Majority of these patients can develop chronic back pain. 
Increasing pain causes decrease in mobility with reduced 
quality of life of the patient.2 According to American 
college of Rheumatology criteria for osteoporotic 
vertebral fractures, conservative management is 
given emphasis and anti-osteoporotic medications 

like Calcium and Vitamin D are should be given 
immediately3 Traditional management includes bed 
rest with short course of analgesics or muscle relaxants 
with external bracing for four to six weeks. The pain 
usually decreases after conservative management within 
a month, however, complications due to prolonged 
immobilization like venous thrombo-embolism can 
cause increased morbidity.

Vertebral augmentation procedures like percutaneous 
vertebroplasty is a common surgical modality used 
for osteoporotic compression fractures. Percutaneous 
vertebroplasty consists of augmentation of vertebral 
body with polymethyl methacrylate (PMMA) via skin 
and the procedure was designed initially for treatment 
of osteolytic tumors like haemangiomas4-7 and then it 
was used for osteoporotic compression fractures8,9. The 
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basic aim of this procedure is to reduce pain. Basically, 
compression fracture comprises of multiple micro 
fractures resulting in stimulation of periosteal nerves 
during spinal movements. The theory behind Pain relief 
with this procedure is not clearly understood and these 
three mechanism are postulated: 1. Mechanical effect on 
vertebra due to injected PMMA cement, 2. Due to high 
temperature, nerve endings at the vertebra are damaged 
and 3. Cement composition destroys nerve endings. In 
post-mortem studies, it has been proven that PMMA 
causes restoration of strength and stiffness in vertebral 
bodies.10 This study was undertaken to evaluate the 
outcome analysis of percutaneous vertebroplasty in 
osteoporotic wedge compression vertebral fractures.

Materials and Methods

This prospective observational study was conducted 
on 36 patients of vertebral compression fracture that 
underwent percutaneous vertebroplasty in Datta Meghe 
Medical College in association with Jawaharlal Nehru 
Medical College. Inclusion criteria was : Patients 
having osteoporotic vertebral compression fractures in 
thoraco-lumbar spine causing moderate to severe pain 
unresponsive to conservative therapy 2. Patients with 
painful vertebral hemangioma.3. Patient consenting to 
participate in surgery. A thorough clinical assessment 
including physical, neurological, and systemic 
examination was carried out before taking up patients 
for percutaneous vertebroplasty. Bony Tenderness 
at fracture site was examined. The pain severity was 
assessed by VAS (Visual analogue scoring) pre- and 
post-procedure and also on follow-up visits. Detailed 
Neurological examination with motor and sensory 
examination was carried out. Laboratory investigation 
like complete blood count (CBC), diabetes profile and 
coagulation profile were done routinely. Other tests 
according to primary disease of the patient were ordered. 
Radiographs of Antero-posterior and lateral view of dorsal 
or lumbar spine was done. Computed Tomography (CT) 
scan was done in selected cases with complex vertebral 
fractures. Magnetic Resonance imaging (MRI) was done 
in selected cases with complaint of radiculopathy or 
sensory/motor neuropathy. Percutaneous vertebroplasty 
was carried out under local anaesthesia (LA) with 
sedation, if required. With Patient in prone position and 
bollester kept beneath the chest and pelvis to produce the 
anatomical curvature of spine and under image intensifier 

guidance, the fractured vertebra was marked and through 
a minute stab incision, vertebroplasty needle (11 to 13 
G) with trocar and cannula was inserted into pedicle 
thereby reaching the vertebral body. After confirming 
the position of tip of needle under image intensifier, 
the cannula is advanced further to a point slightly 
posterior to the anterior vertebral body as visualised 
in lateral view. The adjacent pedicle is cannulated in 
a same sequence. Bilateral cannulation increases the 
chances of safe PMMA injection. The normal saline 
is then pushed into the cannula until a resistance is 
felt to check any leakage in vertebra and to get an idea 
about the quantity of cement to be used. The mixture of 
polymethyl methacrylate (PMMA) mixed with barium 
in toothpaste-like consistency was prepared. The saline 
is then removed and bone cement was pushed. Under 
image intensifier guidance, the expansion of vertebra is 
checked. The vi filling of the body as seen on the antero-
posterior views from the inner margins of the endplates 
along the lateral 1/3 on each side is ideal 

Post-operative protocol: 

Patient is kept supine for an hour after the procedure. 
Neurological evaluation is done. Patient is permitted to 
stand and walk after 4-6 hours. Intravenous antibiotics 
are given on first day followed by oral antibiotic for 5 
days. The patient can be discharged within 48 hours after 
the reassessment of neurological status. Radiological 
evaluation with Antero-posterior and lateral radiographs 
of involved spine was done on the same day and 
follow-up was done at 3 months, 6 months and 1 year. 
Osteoporotic treatment like Calcium, Vitamin D, 
sodium alendronate etc. was started after the procedure. 
The VAS score and spine movements were evaluated at 
every follow up. All the data was collected and analysed 
using Microsoft Excel and SPSS 7.0 software.

Results

This study was conducted in 36 patients of vertebral 
compression fractures at our institute from January 
2019 to December 2020. All the patients underwent 
percutaneous vertebroplasty and clinical follow up was 
done at regular intervals for 1 year. The patients were 
evaluated clinically and neurologically and the procedure 
was done under local anaesthesia and if required mild 
sedation was administered in some patients. In our 
study, out of 36 patients, 24 (66.6%) were females and 
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18 (33.3%) were males. The mean age was 56.5 ± 6.2 
SD. All of the patients had osteoporotic compression 
fractures. Pre-operative radiographic findings shows 
osteopenia with degenerative changes and wedging 
of vertebral body. D12 vertebral fracture was most 
commonly involved vertebra. 

The VAS score was used to assess pre and post 
procedure improvement. The mean pre-operative score 
7.4 ± 1.1 SD which reduced to 2.2 ± 0.8 SD at 1 month 
follow-up and 2.1 ± 0.5 SD at 1 year follow up. There 
was significant reduction in pain score post operatively 
when compared with pre-operative scoring (p value < 
0.01). 60% patient showed excellent to good results and 
40% patients showed fair results on the basis of pain and 
activity score.  The vertebral height improved from an 
average of 1.1 ± 0.3 SD mm to 5.1 ± 0.5 SD mm pre and 
post operatively as measured radiographically.

7 patients (19.4%) had localized swelling and 
tenderness at the vertebroplasty site for which analgesics 
and oral antibiotics were given for 5-7 days. At the end 
of 7th day, pain and tenderness was reduced in all the 
cases. One patient complained of tingling numbness in 
lower limbs which got relieved by conservative means 
at 2 week follow-up. No other complications were 
observed.

Post-Vertebroplasty, the patients were followed up 
for 1 year and the change in average pain score which was 
at the end of 3 months and 1 year. It can be interpreted 
that the pain relief after vertebroplasty can be assessed 
within three months of the procedure and no further 
variation in pain relief is there after three months. 

Discussion

Majority cases of osteoporotic compression 
fractures are treated conservatively with bed rest, 
analgesic, muscle relaxant, dorso-lumbar bracing and 
anti-osteoporotic treatment. However, geriatric patients 
with comorbidities after bed rest may have complication 
like Deep Vein Thrombosis, thrombo-embolism, 
embolic phenomenon, Urinary tract infections and even 
bed sores.

In our study, out of 36 patients, 24 (66.6%) were 
females and 18 (33.3%) were males. The mean age was 
56.5 ± 6.2 SD. The results were comparable with study 

of Singh et al 11 which reported mean age of 52.65 ± 
13.1 SD with 26% males and 74 % females. According 
to literature, effective pain reduction was observed in 
70% to 95% of patients within 24-72 hours 12-14. In our 
study, 77% cases had effective pain relief within first 
72 hours. After 1 year of percutaneous vertebroplasty, 
93.3% of patients have pain relief which is comparable 
to the result of Liliang (2005) 14 and Bosch et al 15

The VAS score was used to assess pre and post 
procedure pain improvement. The mean pre-operative 
score 7.4 ± 1.1 SD which reduced to 2.2 ± 0.8 SD at 1 
month follow-up and 2.1 ± 0.5 SD at 1 year follow up. 
The results were comparable to study done by Singh et 
al (11) who reported prevertebroplasty scores of 7.3 ± 
1.2 SD which reduced post-operatively at 1 year follow-
up to 2.4 ± 1 SD. In our study, there was significant 
reduction in activity score post procedure at 1 year 
follow-up. Similar results were observed in literature by 
Kyung 2002 16, Grados F 2000 17, Cyteval C 1999 18, 
McGraw 2002 19.

Majority of studies have reported cement leakage 
into the spinal canal as the most serious complication 
but we did not find a single case of cement leakage in our 
study. (19.4%) had localized swelling and tenderness at 
the vertebroplasty site which was managed by analgesics. 
Similar findings were observed by Singh et al.

Hence, based on the observations of our study, 
we can say that percutaneous vertebroplasty is safe 
and economical solution for osteoporotic compression 
fractures which reduces the chronic pain and helps 
in improving the quality of life. Percutaneous 
Vertebroplasty can be considered as a favourable option 
of treatment after failure of conservative management in 
osteoporotic vertebral compression fractures as it results 
in favourable outcome. 

Conclusion

On the basis of this study, we concluded that 
vertebroplasty is a safe, cost-effective, and pain 
relieving treatment option available for geriatric patient 
with osteoporotic vertebral compression fractures which 
are not relieved by conservative management. It was 
also found that significant pain relief is seen within 48-
72 hours after procedure. Although the surgery was not 
free from complications but the results obtained were 
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Abstract

Background: This in vitro study was intended to compare the removing efficacy of smear layer of the 
EndoVac , EDDY tip, XP - endo Finisher and conventional needle irrigation in palatal roots of extracted 
maxillary first molars, at the apical, middle and coronal levels by using scanning electron microscopy. 

Material and Method: The palatal roots of sixty recently extracted maxillary first molars were selected 
and divided into four groups (n=15) according to final irrigation agitation systems; EndoVac irrigation 
system,Eddy tip, XP - endo Finisher and conventional needle irrigation. Each root was prepared to 40/0.06 
apical size with EDGEENDO X3 rotary files. Following splitting the root samples, single half of each 
sample was selected for examination under scanning electron microscope (SEM). The comparisons among 
irrigation activation devices were done using the Kruskal Wallis test and Mann-Whitney U test at 0.05 
significance level. 

Conclusion: Within the limitations of the present study, no one of the tested systems can remove the smear 
layer completely. However, EndoVac system , Eddy tip and XP - endo Finisher remove significantly more 
smear layer than conventional needle irrigation at the apical third but there was no significant difference at 
middle and coronal thirds. 

Key words: smear layer, EndoVac irrigation system , Eddy tip, XP - endo Finisher. 

Introduction

During root canal measures, root canals cleaning 
and shaping is valued one of the most significant steps 
which greatly influences the outcome of the endodontic 
management. Smear layer is created on the root canals 
surfaces during cleaning and shaping, this shapeless 
irregular film is made of organic pulpal residues and 
inorganic dentinal fragments accumulation which stick 
onto the radicular wall of canal 1. It has been stated that 
the smear layer obstruct the dentinal tubules and impede 
the penetration of irrigants solutions, disinfectant 
materials and endodontic sealers into the dentinal tubules 
2,which may deteriorate the canal seal and encourage the 
microleakage, it was also established that existence of 
this contaminated layer full with bacteria in the dentinal 
tubules , lessen the success ratio of the root canal therapy. 
Smear layer is produced during instrumentation either 
with hand or rotary instruments 3,4. Various researches 

found that removing the smear layer results in better 
root canal sealing5. Numerous irrigating solutions and 
strategies have been utilized for better elimination of 
the smear layer, the most   Frequently applied irrigating 
solution in endodontics is sodium hypochlorite (NaOCl), 
the widespread protocol for eradication of smear layer 
involves the use of sodium hypochlorite (NaOCl) then 
ethylenediaminetetraacetic acid (EDTA) since EDTA is 
a chelating agent of calcium, which is very effective in 
removing the smear layer 6. Syringe and needle irrigation 
has been established to be unsatisfactory for a perfect 
cleaning of the complex configuration of root canal 
system (in particular the accessory canals, isthmuses and 
the apical area), consequently tries are being made to 
establish new irrigants and irrigating means to enhance 
the root canal treatment 7,8.

EndoVac (Discus Dental, Culver City, CA, USA) 
illustrates a modern approach of irrigations, rather than 
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supplying the irrigant by using the needle, the EndoVac 
method is built on a negative-pressure attitude whereby 
the irrigant situated in the chamber of the pulp is 
dragged down the root canal and move upward again via 
a specially designed thin needle 9.

XP-Endo finisher, is an innovative NiTi rotary file 
with a semi-circular figure and a diameter of 3mm.It was 
stated that it is able to well-match the complicated form 
of the root canals to make them cleaner and eradicate the 
smear layer from the canals with curves and irregular 
form10.

The XP- file is straight in shape when it is in 
martensitic phase (20° low temperature). When subjected 
to body temperature (37°) as it inserted in the canal, it 
transforms to austenitic phase. On cooling, it alters back 
to the martensite phase and it retakes its straight form 
11,12.

In recent times, EDDY (VDW, Germany), a new 
sonic power-driven tool for activation of the irrigation 
was familiarized , it is constructed of bendable 
polyamide, which can be utilized with numerous root 
canals with complex anatomy to perform sufficient 
cleaning13. EDDY is a one-use, germ-free, non-cutting 
tip which is activated by using air scaler with 5000 
to 6000 Hz 14. So the aim of the current study was to 
measure and compare the effectiveness of these recent 
irrigant agitation procedures on smear layer removal. 

Material and Method

A total of sixty recently extracted human maxillary 
first molar teeth with straight palatal root collected 
from different health centers were utilized in this study. 
Immediately next to extraction, the tooth surfaces were 
cleaned from bone fragments, calculus and soft tissues 
manually with periodontal curette 15 .

The teeth were collected in plastic containers 
contain 0.1% thymol solution for 48 hours 16, then in 
distilled water at room temperature to prevent samples 
dehydration17 (Abdo et al.,2012).

Standardization of palatal root length (12mm) was 
performed with the assistance of a digital caliper and 
a permanent marker. The teeth were then fixed on a 
bench vice, and a dual-faced diamond disc attached to 
a straight handpiece was employed, with water coolant, 

for segmenting the palatal root perpendicular to the root 
long axis following the drawn line. The pulpal tissues 
were eradicated using barbed broaches, and the correct 
location of the apical foramen and the canals patency 
were confirmed by inserting a #10 stainless steel K-file 
and progressed slowly until it is observed at the apical 
foramen. Next to the adjustment of the silicon stopper, 
the file was pulled and the working length was gained 
by subtracting 1mm from the definite length of the root 
using endodontic ruler 18,19 .To facilitate management 
of the samples during the succeeding steps, the samples 
were inserted, excluding the coronal 3 millimeters, in 
clear plastic tubes occupied with silicone rubber base 
impression material of putty texture and mounted on a 
bench vice to demonstrate a standardized position during 
the subsequent steps. The apex of each root was closed 
with a hot glue to mimic the clinical condition 20. All 
the canals were instrumented with EdgeFile® X-3 rotary 
system (EdgeEndo, Albuquerque, NM, USA) with the 
instrumentation sequence initiating with the N1 (17/06) 
file, followed by N2(17/04), C1(20/06), C2(25/06), 
C3(30/06) and reaching a final size of C4(40/06).

Before instrumentation, the canals were irrigated 
with 1 mL of 5.25% NaOCl. At each file switch the 
canals were rinsed with 2 mL of 5.25% NaOCl by using 
a 5-mL syringe and side vented needle calibrated at 
-2 mm from the working length. The total volume of 
NaOCl was 13 mL per sample during instrumentation 
before the final irrigation protocol .At the finish of 
preparation the sample irrigate with 3ml distilled water 
to avoid prolonged effect of sodium hypochlorite and 
dried with paper point size 40/06.

The samples were then distributed into four groups 
of 20 samples according to the activation procedure of 
the final irrigation.

Group A:- EndoVac device

Thirty seconds period of irrigation with 5ml, 5.25% 
NaOCl will be done by using the master delivery tip 
while the macrocannula will be constantly moved up 
and down in the canal. This will be followed by leaving 
the canal full of irrigant for 30s. Three irrigation cycles 
using the microcannula placed at full working length 
will be followed. The first cycle will be 30 s of 5 ml, 
5.25% NaOCl ; the second cycle will be 1 min of 3 ml, 
17% EDTA followed by 1 min of soaking; and the third 
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cycle will be 2 ml of distilled water delivered over a 
period of 1 min. The canal then dried with paper point.

Group B :- EDDY tip

The tip made of flexible polyamide with a size of 
25.04, driven by an air scaler will be moved up and 
down over a distance of 3 mm starting 1 mm from 
the apical terminus without pressure according to the 
manufacturer’s recommendations (6000 Hz) for 30 
s. The procedure will be repeated 3 times. In between 
each activation cycle, the canal will be flushed with 3 
mL irrigant (NaOCl 5.25%) using a side vented needle 
(Hage et al .,2019) . Afterwards, another 1mL of irrigant 
will used to flush the canal and remove debris .This will 
be followed by 3 mL of 17% EDTA solution activated 
for a period of 1 min which will be allowed to remain for 
2 min in total. A final rinse of distilled water (2 mL) will 
be activated over a period of 1 min. The canal finally 
dried with paper point.

Group C:- XP-endo Finisher

In the first step, the canal will be flushed with 3mL 
of 5.25% NaOCL and activated for 30s.The procedure 
will be repeated for 3 times. Afterwards, another 1mL of 
irrigant will used to flush the canal and remove debris. 
This will be followed by 3 mL of 17% EDTA solution 
activated for a period of 1 min which will be allowed to 
remain for 2 min in total. A final rinse of distilled water 
(2 mL) will be activated over a period of 1 min. At the 
end the canal dried with paper point.

Group D :- Conventional irrigationt

A 30G needle will be used to deliver 10 mL of 5.25% 
NaOCl over a period of 90 s. This will be followed by 
3 mL of 17% EDTA, which will be left within the root 
canal for 2 min. The root canals will be then rinsed with 
2 mL of distilled water for 1 min 21 . The canal then dried 

with paper point.

Scanning electron microscopic examination 
preparation:

Deep channels were prepared on the buccal and 
palatal roots surfaces, utilizing diamond discs, without 
entering inside the canal. The roots were then separated 
longitudinally using a blade and a mallet. Only single 
half of each root was chosen for assessment under SEM. 
After that, the specimens will be gold sputtered and will 
be observed under 5000x magnification. The dentinal 
surface of each sample will be studied for the presence/
absence of smear layer according to following score 22:

Score 1: Dentinal tubules completely open.

Score 2: More than 50% of dentinal tubules open.

Score 3: Less than 50% of dentinal tubules open. 

Score 4: Almost all dentinal tubules covered with 
smear layer.

Finally, representing photomicrographs will then be 
taken .

Statistical Analysis

The differences between irrigation techniques were 
compared non-parametrically using Kruskal-Wallis and 
Mann-Whitney U tests. The significance level was set at 
P ≤ 0.05.

Results

For the coronal level, results presented insignificant 
difference among tested groups (p=0.176), for the middle 
section, the difference was non-significant (p=0.067), 
while the apical third revealed significant difference 
(p=0.011)(table 1). 
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Table (1): Kruskal-Wallis test for comparisons among the mean ranks of smear layer removal of the four 
tested group at each level.

Levels groups Mean Rank df
Asymp.

Sig.

Apical

Group A 21.27

 

3 0.011 (S)

Group B 31.10

Group C 31.33

Group D 38.30

Middle

Group A 22.53

 

3 0.067 (NS)

Group B 35.33

Group C 35.63

Group D 28.50

Coronal

Group A 23.90

 

3
0.176

(NS)

Group B 31.00

Group C 36.87

Group D 30.23

P ≤ 0.05 Significant (S), P > 0.05 Non-Significant (NS)

Mann-Whitney test for apical third results showed significant difference between groups A&D(p=0.001), 
between group B&D(p=0.029), and between group C&D (p=0.045).However, difference among groups A,B 

and C was insignificant(table2).
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Table(2): Mann-Whitney U test for comparison between groups at apical level.

 

groups N
Mean
Rank

Sum of R Sig.

Group A 15 12.83 192.50
0.098 (NS)

Group B 15 18.17 272.50

Group A 15 12.93 194.00
0.116 (NS)

Group C 15 18.07 271.00

GroupA 15 10.50 157.50
0.001 (S)

Group D 15 20.50 307.50

Group B 15 15.43 231.50
0.967 (NS)

Group C 15 15.57 233.50

Group B 15 12.00 180.00
0.029 (S)

Group D 15 19.00 285.00

Group C 15 12.30 184.50

0.045 (S)
Group D 15 18.70 280.50

P ≤ 0.05 Significant (S), P > 0.05 Non-Significant (NS)

Discussion

It is essential that the irrigants have to be brought 
into direct contact with the whole canal wall surfaces for 
efficient action principally in the apical sections of root 
canals because of the typically not easy complexity of 
the root canal configuration. For the irrigants to attain 
the apical area there must be a good delivery method. 
Many irrigation delivery and activation techniques have 
been created for efficient root canal irrigation 23. 

Regarding apical area, the efficiency of EndoVac 
system in creating clean canals walls might be the result 
of its apical negative pressure methodology. The apical 
negative pressure makes the irrigant move towards the 
apex, generating a swift turbulent current influence 
towards the terminal end of the microcannula. The vents 
of the microcannula empty debris from the closed end of 
the canal systems. This procedure helps to overcome the 

vapor lock, thus aiding better irrigation 24. Our results 
are compatible with the findings of Ribeiro et al. 25 

who informed that EndoVac remove significantly more 
debris than NaviTip. Saber and Hashem 26 in their study 
also established that EndoVac was significantly better 
in eliminating debris than NaviTip in the apical level of 
the root canal.

Eddy group resulted in more clean surface and a 
lesser amount of smear layer at the apical third of the 
root canal surfaces in comparison to conventional needle 
irrigation. This result could be attributed to acoustic 
streaming and cavitation created by EDDY tip which 
cause movement of the irrigating solution in three 
dimensions and so aids penetration of the irrigant to the 
unreachable areas and apical third of the canal to wash it 
and help elimination of smear layer 14,27.
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Xp endo finisher file also resulted in less smear layer 
than syringe and needle irrigation in apical area. Xp endo 
finisher builds on shape memory of the NiTi alloy, since 
it takes a sickle curved profile when inserted into the 
root canal at 37° temperature (austenitic phase) which 
lets it to contact the root canal surfaces and distributing 
the irrigant to the unreachable parts and apical third of 
the canal. This exclusive shape with the non- cutting 
flutes assist cleansing of the smear layer on the dentinal 
walls without causing any alterations to the dentin shape. 
When XP endo finisher cools down (20°) it converts to 
straight shape(martensitic phase) 28,29 .

In addition to that there was no significant difference 
among groups A,B and C in apical thirds this could be 
the result of their ability to damage smear layer and 
augment contact between irrigant liquids and canal walls 
more than static style of irrigant solution delivered by 
ways of conventional needle irrigation.

For coronal and middle regions, for all groups, the 
results showed that the coronal and middle thirds are 
more clean than apical third. This outcome could be 
linked to the dentinal tubules larger diameter in coronal 
and middle thirds when comparing with tubules in apical 
third and hence they exposed to high quantity of irrigant 
solutions 28,30.

Besides that, there was no significant differences 
among all tested groups at coronal and middle thirds and 
this could be attributed to the high volume of irrigating 
solution utilized in this study which consequently 
remove the differences associated to the effect of 
activation devices 31. 

Conclusion

Within the limitations of the present study, no 
one of the tested systems can remove the smear layer 
completely. However, EndoVac system , Eddy tip and 
XP - endo Finisher remove significantly more smear 
layer than conventional needle irrigation at the apical 
third but there was no significant difference at middle 
and coronal thirds. 
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Abstract

Objective: To assess the impact of pregnant women’s depression state upon their pregnancy outcome 

Methodology: A descriptive purposive study was used to assess the impact of pregnant women’s depression 
state on their pregnancy outcomes. The study was conducted from (22nd \ September \ 2020 to 15th \ February 
\ 2021). A non-probability sample (purposive sample) was selected from 100 women. Data were collected 
through an interview with the mother in the counseling clinic, during the third trimester of pregnancy, as 
well as after childbirth in the labour wards to assess the outcome of pregnancy. Data were analyzed through 
descriptive statistics (frequency and percentages).

Results: The most important thing observed in this study was the negative pregnancy outcome for women 
suffering from depression during pregnancy. Low birth weight (31%), premature labor (22%), stillbirth 
(2%), intrauterine growth restriction (1%)

Recommendations: The study recommends according to the results. We suggest that health care providers 
pay attention to the mental state of pregnant women. Providing training and scheduling support during 
pregnancy for mothers in order to identify risk factors and achieve skills and knowledge to support mothers, 
as well as providing a soothing atmosphere to ensure a peaceful environment for pregnant women.

Key word : Impact, depression state, pregnancy, outcome.

Introduction

Depression is sadness or feeling down or irritable 
for weeks or months at a time. Some women may have 
depression before getting pregnant. But it also can 
start during pregnancy for a number of reasons — for 
example, if a woman isn’t happy about being pregnant 
or is dealing with a lot of stress at work or at home.1 

Depression is a common mental disorder which 
is characterized by loss of interest, depressed mood, 
and disturbance of sleep, psychomotor activity, and 
difficulty to concentrate, guilty feeling, easily tiredness 
and recurring thought of death wish 2 

Among psychiatric problems that occur in pregnancy, 
depression is a prevalent mental health problem affecting 
about one in five women worldwide3. Numerous studies 
reveal significant depressive symptoms in pregnant 

women that are associated with socio demographic and 
economic status and that depression during pregnancy 
may negatively influence psychosocial health 4. 
depression, during pregnancy are commonly associated 
with low birth weight and perinatal morbidity and 
mortality 5. Depression often remains undertreated during 
pregnancy and there is growing evidence that untoward 
perinatal outcomes can result. Our systematic review 
and meta-analysis was conducted to determine whether 
maternal depression during pregnancy is associated 
with adverse perinatal and infant outcomes. Maternal 
depression during pregnancy is associated with 
increased odds for premature delivery and decreased 
breastfeeding initiation; however, the effects are modest. 
More research of higher methodological quality is 
needed. Antenatal depression is a prevalent problem, 
affecting 5%to 15%of pregnant women6. as well has 
high public health significance because depression has 
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been associated with an increased risk of preterm birth 
and low birth weight7. which are 2 leading causes of 
mortality and morbidity 8. Maternal depression during 
pregnancy has begun to be recognized as a factor that 
may adversely alter pregnancy outcomes. Depression 
also has been linked to known risk factors for adverse 
pregnancy outcomes such as smoking, substance abuse, 
hypertension, preeclampsia, and gestational diabetes.9 
recording studies 50.0% of the women suffering from 
depression during pregnancy also suffer from depression 
in the postpartum period 10. It has been determined that 
pregnant women who are diagnosed with depression also 
have problems in their social relationships and have fears 
about being a parent 11. Women experience depression 
and/or anxiety frequently. In addition, depression is 
sometimes described as a co-traveler because it is exists 
comorbidly with other physical conditions. Depression 
and/ or anxiety create difficulties for quality of life and, 
at the extreme, create a risk for suicide. 12 

Methodology

A descriptive purposive study was used to assess the 
impact of pregnant women’s depression state on their 
pregnancy outcomes. The study was conducted from 
(22nd \ September \ 2020 to 15th \ February \ 2021). A 
non-probability sample (purposive sample) was selected 
from 100 women at Maternity Hospitals in Baghdad 
City,( Baghdad Teaching Hospital, AL-Elwya Maternity 
Teaching, Ibn Al Baladi Hospital, AL-Imamain AL-
kadhmien Teaching Hospital, and AL-Karkh Maternity 
Hospital). Data were collected through an interview 
with the mother in the counseling clinic, during the 
third trimester of pregnancy, as well as after childbirth 
in the labour wards to assess the outcome of pregnancy 
and filled out the constructed questionnaire formats 
which designed for the purpose of the study . Validity 
through a panel of (10) experts and the reliability of the 
questionnaire is determined through the pilot study. Data 
were analyzed through the application of descriptive 
statistical approach (frequencies and percentages).

Inclusion Criteria include: Women who have 
psychosocial factors of anxiety, stress, depression, 
marital satisfaction, and social support .

Exclusion Criteria include: History of depression 
or anxiety disorder, Prenatal depression, Psychotherapy, 
Women have chronic previous medical illness, Previous 

high risk pregnancy. An assessment tool is constructed 
in a form of questionnaire, and pregnancy outcome 
checklist. The study instrument comprised of five parts. 
Part One, Socio-demographic Characteristics. It is 
concerned with the identification of the sociodemographic 
characteristics of the study group, which include the 
following variables (age of wife and husband, level of 
education of wife and husband, occupation of wife and 
husband, general information, socioeconomic status, 
Part Two, Reproductive Status. It includes the following 
domains(women’s age of married and date, gravida, 
Para ,abortion . Part Three psychosocial health of the 
mother. This part consists of (3) items concerned with 
stress, anxiety and depression They are responded by 
always,( scored 3), sometime,(scored 2), never,(scored 
1). Part Four, social health of the mother. This part 
consists of (3) items concerned with social relationship, 
relation with husband and trend and tendencies towards 
pregnancy. They are responded by always,( scored 
3), sometime,(scored 2), never,(scored 1). Part Five, 
evaluation of pregnancy outcome. This part consists of 
(10) items concerned with Newborn weight (less than 
2500 kg,2500-3500 kg, more than 3500 kg). Number of 
newborns now( single, twin, triple and normal delivery). 
Birth defect category concerned of the congenital 
abnormalities , abortion less than 24 weeks ,stillbirth, 
Intrauterine growth restriction and big for gestational 
age. They are responded by Yes(correct answer, scored 
1) No,(incorrect answer, scored 0). 

Pilot Study: 

A pilot study is carried out for the period of 5th 
October to the 29th October 2020 and it is conducted 
on (10) women of who are selected purposively from 
Baghdad Teaching Hospital. A pilot study was carried 
out before starting the data collection for the following 
purposes:

1.To confirm the clarity and content adequacy 
of the instrument structure throughout the subjects 
understanding and to determine the required modification.

2. To enhance the validity of the questionnaire.

3. To estimate the average time needed for data 
collection for each woman

4- Identify the barrier that may be encountered the 
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data collection process. The result of pilot study indicates that the questionnaire was clear for the participants, of the 
questionnaire takes(15- 20 min )for each women. The pilot study was excluded from the original sample of the study. 

Result

Table (1): Assessment of Depression Level among Pregnant Women

Depression f % M SD

Mild 37 37

1.74 .645
Moderate 52 52

Severe 11 11

Total 100 100

f: Frequency, %: Percentage, M: Mean, SD: Standard Deviation

Mild= 17-28, Moderate= 29-40, Severe= 41-51

Table (1) presents the assessment of depression level, the subdomain of psychological health that indicates the 
pregnant women are experiencing mild to moderate level of depression (mild= 37% and moderate= 52%) 

Table (2): Correlation between Depression and Outcomes among Pregnant Women (N=100)

    Depression 
Pregnancy outcomes 

Pearson 
correlation

p-value Sig

Normal delivery with single viable baby -.122 .227 N.S

Normal delivery with twin viable babies -.018 .860 N.S

Birth defect .162 .108 N.S

Stillbirth (intra uterine death) .234 .019 S

Intrauterine growth restriction -.205 .041 S

Large for date at birth -.065 .523 N.S

Premature baby .337 .001 H.S

A low birth weight infant (infant weighting less than 2.500 grams 
at birth)

.289 .004 H.S

Mode of Delivery -.194 .053 N.S

P: probability, Sig: Significance, N.S: Not Significant, S: Significant, H.S: High significant

This table reveals that there is reverse significant relationship among depression with pregnancy outcomes of and 
intrauterine growth restriction at p-value=.041.

There is positive significant relationship between depression and pregnancy outcome of stillbirth at p-value= 
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.019.

 The table also shows that there are strong 
positive significant relationship among pregnancy 
depression with outcomes of premature baby and low 
birth weight at p-value= .001 and .004. 

Discussion

Discussion the impact of pregnant women’s 
depression upon their preg- nanny outcome :

Table (1) shows the Assessment of Depression 
Level among Pregnant Women. the subdomain of 
psychological health that indicates the pregnant women 
are experiencing mild to moderate level of depression 
(mild= 37% and moderate 52%),(sever=11%).Antenatal 
depression is a prevalent problem, affecting 5%to 15%of 
pregnant women. Lucy(2016) 13. where between 15 and 
57% of women experience maternal depression Maternal 
depression in Syrian refugee women recently moved to 
Canada: a preliminary study. Asma (2017)14 . Table (2) 
shows the observed frequencies , percent and cumulative 
percent of “pregnancy outcome” in the studied group, 
the results indicated that statistically there were been 
variety differences along different of the studied items, 
and as following:

In relation to subject “still birth” there was 
statistically significant relationship with maternal 
depression at p-value= .019.these result agree with 
Atefeh (2020) who reported the intrauterine fetal death 
were higher among mothers with depression during 
their pregnancies, compared to those who did not have 
depression 15.  Regarding the subject “intrauterine 
growth restriction” there was significant relationship 
between maternal depression with intrauterine growth 
restriction at p-value= .041. these result agree with 
Atefeh (2020) who reported intrauterine fetal growth 
restriction were higher among mothers with depression 
during their pregnancies, compared to those who did not 
have depression.15 In relation to subject “ preterm” there 
was statistically significant relationship with maternal 
depression at p-value=.001. these result agree with Dadi 
(2020) who reported Women with depression during 
pregnancy produce a higher level of cortisol hormone 
that can affect fetal growth and subsequently lead to 
adverse birth outcomes including preterm birth, low 
birth weight (LBW) 16.

Regarding the subjects “ birth weight”, there was 
highly significant relationship between depression and 
low birth weight at p-value= .004.These results agree 
with Parvin and Eileen (2017, 2020) who reported The 
correlation results showed a significant relationship 
between variable of depression with birth weight, 
(p<0.05) ,17,18.

Recommendations:

1. We suggest that health care providers pay 
attention to the mental state of pregnant women.

2. Providing training and scheduling support during 
pregnancy for mothers in order to identify risk factors 
and achieve skills and knowledge to support mothers.

3. providing a soothing atmosphere to ensure a 
peaceful environment for pregnant women.

4.Management of perinatal depression should, 
ideally, begin before gestation and should include 
consultation and planning. 

5. Interventions that focus on increasing partner 
engagement and participation in antenatal support 
may help reduce adverse birth outcomes by enhancing 
maternal resilience. 
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Abstract

Hemophilia A is a genetic coagulation disorder associated with a deficiency of clotting factor VIII. 

It can be inherited or acquired and have different levels of severity. The present case report describes a 
Libyan male patient with Factor VIII deficiency who underwent multiple remaining roots extraction.

The patient was a 26-year-old Libyan male with history of hemophilia A of mild type. The patient underwent 
blood tests and imaging to assess the severity of hemophilia and the condition of the surgical area. The blood 
examination revealed normal Bilirubin level (0.6), low levels of, RBC (4.55), HGB (10.9), PT (17.7) and 
slight changes in platelet count and Factor VIII level. 

The treatment plan for the day of surgery was accordingly, the patient was administered Factor VIII 24 hours 
before the day of surgery. The patient underwent the multiple roots extraction of lower left first and second 
molar under local anesthesia using 2% Lidocaine with 1:80, 000 Adrenaline. The Injection technique was 
regional nerve block (inferior alveolar, Lingual, and long buccal nerve block).

After extraction, direct pressure on the area using a damp gauze swab, maintained for at least 30 min, a 
hemostat and multiple thread suture were applied. One hour after surgical removal of the roots again the 
patient administered Factor VIII.

There was no subsequent bleeding or complications at follow-up in the first three days. In the fourth day 
there was moderate bleeding at the extraction sockets continued for a day. At fifth day the patient was 
admitted at the Sebha Medical Centre. The bleeding stopped after 24 hours. 

Treatment plan in the Medical Centre was administration of factor FVIII, tranexamic acid 500 mg three 
times a day and vitamin K once a day. All injections were given intravenously. Then the patient discharged 
from the Centre in the sixth day after bleeding controlled. The wound had healed completely without 
abnormalities.

Keywords: Bleeding, extraction, Factor VIII, hemophilia A

Introduction

Bleeding may occur at different sites in the body, 
including the oral cavity, in patients with bleeding 
disorders, and it may also occur during dental treatment; 
this may delay a dental surgical treatment and prolong 
the recovery after the surgical intervention in most cases. 
Hemophilia A is a genetic bleeding disorder associated 

with the deficiency of clotting factor VIII (FVIII) 1, 2,3.

It can be inherited or acquired and have different 
levels of severity 4,5. It is broadly divided into hemophilia 
A (deficiency of factor VIII), hemophilia B or Christmas 
disease (deficiency of factor IX), and hemophilia C or 
Rosenthal syndrome (deficiency of factor XI). Other 
variants include parahemophilia (Owren’s disease), 
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which occurs due to factor V deficiency, and acquired 
hemophilia.19-20

Complications in hemophiliacs include 
musculoskeletal complications such as chronic 
hemophilic arthropathy, synovitis, contractures, 
pseudotumor formation, development of inhibitors 
against factor VIII, and most importantly transfusion-
related infections such as human immunodeficiency 
virus (HIV), hepatitis B virus (HBV), hepatitis C virus 
(HCV), hepatitis A virus.21-22

In this case report, we describe a patient with Factor 
VIII deficiency that presented with gingival bleeding 
around badly decayed mandibular left first and second 
molar.

Case Report

Chief complaint

A twenty-six year-old Libyan male with blood type 
A Rh – (negative) presented at the Balkis- Alshame 
private Dental clinic in Sebha City (Libya). The patient 
had been referred from the Algatroun General Hospital 
in South West of Libya. The chief complaint was mild 
pain and bleeding in the lower left mandibular first and 
second molars roots, and he requested for extraction of 
the remaining roots. 

The patient had a mild hemophilia A. The blood test 
results showed that the factor VIII activity was about 
15%–20%. He had no history of underlying systemic 
conditions.

Medical history

The patient was diagnosed with history of 
hemophilia, and he had blood transfusion since 3 years 
back, no history of diabetes. The patient had no history of 
previous complications of tooth extraction. He reported 
no family history of hemorrhagic disease.

Allergies

The patient has no history of allergic reaction.

General examination findings

The patient was conscious oriented, not Dyspnia, no 
tachycardia, pallor, no external bleeding, and no jaundice, 
slightly thin, and with a height of approximately 160 cm.

Intraoral and imaging findings

Clinical oral examination showed that the patient 
has a bad oral hygiene, presence of dental calculus, 
gingivitis and multiple remaining roots, and impacted 
lower third molars.Figure 1.

       

Figure 1: Preoperative intraoral view

Bone resorption was observed on panoramic radiographs; the resorption was especially prominent in the 
lower left side around roots of the first and second molars and around the remaining root of the lower right molars. 
Moreover, panoramic view revealed horizontally impacted lower right and left third molars, Figure 2.
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Figure 2: Shows preoperative radiographic condition of the teeth and alveolar bone in both jaws.

Blood Test Results

The blood test results showed a low platelet count 
(17.5 × 104/uL) and a low Factor VIII concentration in 
plasma (15%); the hemoglobin (HGB) level was (10.9 
g/dl) [Table 1]. 

In addition, the results of blood tests revealed a 
prolonged prothrombin time (PT: 17.7 Sec), reference 
range: 11.0–15.0 Sec), increased International 
Normalized Ratio (INR: 1.5) standard value: 1.0 -1.3.

Total Bilirubin (0.6 mg/dl), Direct Bilirubin (0.3 
mg/dl), liver function Test, Alanine aminotransferase 
(GPT: 6 U/L), aspartate aminotransferase (GOT 23U/L), 
kidney function Test, creatinine (0.98), urea (22 mg/dl). 
Glucose fasting (74mg/dl, Na+ (139.7 mmol/l) , K+ (3.8 
mmol/l), Ca+ (1.08 mmol/l) [Table 1].

Clinical diagnosis

Acute apical periodontitis of the lower left first and 
second molar area with mild hemophilia A disorder.

Treatment Course

The patient was admitted to Sebha Medical Centre, 
after the condition of the remaining root of the left lower 
first and second molars were assessed. 

A blood test was made to assess the severity of the 
hemophilia by evaluating the Factor VIII level. 

A Complete Blood Count (CBC) was also performed, 
Red Blood Cells (RBC), White Blood Cells (WBC), 
Platelets count(PLT) and Hemoglobin (HGB). Levels, 
of urea nitrogen, creatinine, sodium, potassium, calcium, 
total bilirubin, direct bilirubin, Alanine aminotransferase, 
aspartate aminotransferase, Prothrombin time, platelets 
account, hemoglobin, fasting blood glucose and blood 
sugar were measured. The results showed he had a mild 
hemophilia A; Factor VIII activity was about 15%–20%. 
There was a slight increase in PT, INR, [Table 1]. These 
findings were consistent with the medical history of the 
patient. The extraction of the lower left first and second 
molars roots was done after the patient administered 
Factor VIII 24 hours before dental extraction.
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Table 1: shows different blood investigations

No Tests Test results

1 Red Blood Cells (RBCs) 4.5  10*12/L

2 White Blood Cells (WBCs) 4.3  10*g/L

3 Platelet Count (17.5 × 104/uL)

2 Factor VIII concentration in plasma (15%)

3 Hemoglobin (HGB) (10.9 g/dl)

4 Prolonged prothrombin time(PT) (17.7 Sec)

5 International Normalized Ratio (INR) (1.5)

6 Total Bilirubin (0.6 mg/dl)

7 Direct Bilirubin (0.3 mg/dl)

8 Alanine aminotransferase (GPT) (6 U/L)

9 Aspartate aminotransferase (GOT) (23U/L)

10 Creatinine (0.98) (0.98 mg/dl)

11 Urea (22 mg/dl)

12 Fasting Blood Sugar (FBS) (74mg/dl)

13 Sodium (Na+) (139.7 mmol/l) (mmol/l)

14 Potassium (K+) (3.8 mmol/l),

15 Calcium (Ca+ ) (1.08 mmol/l)

The treatment plan for the day of surgery was to ensure that INR would not be increased, and prolongation of 
PT would remain mild. The patient was administered FVIII (Nuwiq (500 IU) Simoctocog alfa (recombinant human 
coagulation factor VIII, Octapharma AB, Sweden) intravenously 24 hours before the surgical the treatment Figure 3.

           

Figure 3: Shows a Huma coagulation factor VIII that given to the patient.

The patient underwent the multiple roots extraction of lower left first and second molar under local anesthesia 
using 2% Lidocaine with 1:80, 000 Adrenaline. The Injection technique was regional nerve block (inferior alveolar, 
Lingual, and long buccal nerve block). After extraction, direct pressure on the area using a damp gauze swab, 
maintained for at least 30 min, a hemostat and multiple thread suture were applied. Figure 4.
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Figure 4: Shows multiple extracted roots and the multiple threads suture in place.

There was no subsequent bleeding or other complications on the first three days after extraction.

In the fourth day there was moderate bleeding at the extraction socket continued for a day. 

At fifth day the patient was admitted at the Sebha Medical Centre. The bleeding stopped after 24 hours. A 
Complete Blood Count (CBC) was also performed. Red Blood Cells (RBCs: 3.41), White Blood Cells (WBCs: 8.1), 
and Hemoglobin (HGB: 7.7). There was significant decrease in number of red blood cells and hemoglobin level 
[Table 2].

Table 2: Shows blood test results (RBC, WBC, and HGB) following moderate bleeding from extraction 
sockets for one day.

No Tests Tests result

1 Red Blood Cells (RBC: )  ( 3.41 10^12/L)

2 White Blood Cells (WBC)  (8.1   10^9/L)

3 Hemoglobin (HGB)  (7.7   gd/L ).

Treatment protocol in the Medical Centre was administering of factor FVIII (500 IU), tranexamic acid 500 mg 
three times daily and vitamin K once a day injection intravenously. Then the patient discharged from the Centre in 
the sixth day after bleeding controlled. 

Ten days postoperatively, suture was removed at the extraction sockets and the wound had healed completely 
without abnormalities.

Figure 5: A photograph showing the condition of the extraction area after the 10 days postoperatively. There was 
no feature of bleeding, swelling and redness in and around the extraction sockets.

With regard to this article, there is no conflict of interest to disclose.

Figure 5: shows the condition of extraction area 10 days post operatively 
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Discussion

Factor VIII or antihemophilic factor present at the 
intersection of the intrinsic and the extrinsic coagulation 
pathways and an essential blood-clotting protein. It is 
encoded by the F8 gene and plays a major role in the 
fundamental pathway of blood coagulation.6 

Hemophilia A causes prolonged bleeding and usually 
affects males more than females. The bleeding can be 
internal, inside joints and muscles, or external, such as 
following minor injuries, dental procedures, trauma, 
or accidents2,6. In hemophilia A, the Complete Blood 
Count(CBC) including the platelet count and PT are 
usually normal. However, sometimes, the hemoglobin 
(HGB) level and the Red Blood Cells count(RBCs) can 
be low, especially if the patient has heavy or prolonged 
bleeding7,8.

In the preset case the similar figures of blood 
screening were reported after complete blood count 
was performed. Factor VIII is considered a cofactor 
for Factor IX which converts Factor X to the activated 
form of Factor X (Xa) to form blood clots in the blood 
coagulation mechanism, in the presence of Ca++ and 
phospholipids9. Its mechanism of action is unknown, but 
its major effect is to increase the rate of the reaction. The 
defects in Factor VIII gene and the genetic deficiency 
in Factor VIII result in hemophilia (a common X-linked 
recessive coagulation disorder)9. The normal Factor VIII 
activity is 80%–140%, and symptoms correlate with 
Factor VIII activity. However, only 25% of FVIII activity 
is required for the normal hemostasis10. Prothrombin 

Time is also prolonged in patients who are receiving 
Vitamin K antagonists and anticoagulants, such as 
warfarin11,12. Hemophilia A is usually treated mainly 
with infusion of recombinant Factor VIII; this treatment 
is currently widely preferred due to its greater safety13,14. 
However, in some cases, this treatment be used only as 
needed15. Some cases with a mild can often be managed 
with drugs that release stored Factor VIII from blood 
vessel walls. Moreover, current studies have indicated 
using gene therapy in hemophilia A treatment16.

Regarding to local anesthetic administration, 
there are no restrictions with respect to the type of 
local anesthesia used, those with vasoconstrictors may 
provide additional local hemostasis. Buccal infiltration 
is sufficient to anesthetize all the upper teeth and lower 
anterior and premolar teeth. Mandibular molar teeth 
are anesthetized using inferior alveolar nerve block 
after increasing the clotting factor levels by appropriate 
replacement therapy, as there is a risk of bleeding into 
the muscles along with potential airway compromise 
due to a hematoma in the retromolar or pterygoid space. 
In contrast, the intraligamental technique or interosseous 
technique should be considered as a potential alternative 
to the nerve blocks.21-23 In the present case the inferior 
alveolar nerve block was given to anaesthetize the roots 
of the mandibular left first and second molars. 

Regarding, the bleeding at the extraction socket 
or the soft tissues around, local treatments like 
direct pressure on the area using a damp gauze swab, 
maintained for at least 30 min should be considered. 
Suturing of the wound, application of local hemostatic 
agents, and use of tranexamic acid as a mouthwash can 
be administered24.In the present case, the patient was 
treated with Factor VIII infusion and when the patient 
admitted to the medical three days post extraction due 
to moderate bleeding from the extraction sockets; the 
bleeding completely stopped gradually after 24 hours. 
Normally, the tooth extraction cavity is filled with clot 
within 1 day after tooth extraction; then, it is covered 
with a fibrin network. 

In blood clots, new blood vessels and regenerated 
bone granulation tissue organically combine to form a 
callus bone. In contrast, in the gingival area, the vascular 
networks and the fibroblasts extend along the surface of 
the clot toward the center of the wound, and the epithelial 
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covering is completed in about 2 weeks.17It is important 
for safety reasons to administer factor VIII 24 hours 
before the extraction and one-hour post extraction. In 
addition, administration of tranexamic acid, or vitamin 
K18. 

In patients with persistent gingival hemorrhage or 
those with persistent bleeding after tooth extraction, 
it is important to consider the possibility of blood 
coagulation disorders and to measure blood coagulation 
factor levels. Moreover, the assessment by an internal 
medicine physician should be promptly arranged, and 
follow-up with hematologists should be scheduled 
during treatment.

Conclusion 

Hemophilia should be suspected in patients with a 
history of easy bruising in early childhood, spontaneous 
bleeding, particularly into the joints, muscles, and 
soft tissues, or prolonged bleeding following trauma 
or surgery. Hemophilia runs in families; therefore, a 
family history of bleeding disorders should be carefully 
prompted. Hemophilic patients form a priority group for 
dental and oral health care, since bleeding after dental 
treatment may cause severe or even fatal complications. 

In addition, oral hygiene maintenance and 
prevention of dental diseases is of great consequence to 
improve the quality of life and avoid the risks of surgery. 
The close cooperation between hematologists, oral 
surgeons, and general dentists will support to deliver 
greatest care and appropriate treatment for patients with 
hemophilia A, avoiding all undesirable consequences. 
Genetic counseling is an important part of hemophilia 
care to help people with hemophilia. Dentists can not 
only provide comprehensive oral care for hemophilia (A 
) patients but also contribute in the genetic counseling 
through wide range of tests for diagnostic and carrier 
detection, as well as individual counseling.
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Abstract

The prognosis of HIV-infection has improved dramatically since the introduction of Highly Active 
Antiretroviral Therapy (HAART). With the need for a lifelong treatment, the longterm side effect of 
antiretroviral agents is an emergent issue of concern. Gigantomastia is a rare condition characterized by 
excessive breast growth. It may occur spontaneously, during puberty or pregnancy, or while taking certain 
medications. HAART medications which probably associated with gigantomastia is efavirenz. A 25-year-
old woman with HIV-infection who developed bilateral gigantomastia while receiving efavirenz-based 
HAART regimens. The diagnosis was made after other possible causes of disease-induced gigantomastia 
were exclude and confirmed by mammography. Surgical treatment has been considered after failure of 
medical treatment. Although it is rare, physicians should be aware so that a timely diagnosis can be made. 
In most cases, only conservative treatment is sufficient, but in severe cases surgical intervention might be 
required. 
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Introduction

The introduction of HAART multi-drug combination 
regimens has considerably improved prognosis of 
patients infected with HIV by reducing

AIDS-related morbidity and mortality. However, 
chronic treatment with these regimens is associated with 
multiple adverse effects, nonadherence, and eventually 
therapy failure. Treatment regimens containing efavirenz 
are preferred in treatment-naive patients and are widely 
used in other settings. While efavirenz is generally well 
tolerated, concentration-dependent side effects that 
impact drug adherence and promote resistance. Common 
adverse effects of efavirenz include central nervous 
system symptoms (up to 50% of patients), but other 

less common adverse effects have also been reported. 
An increasing number of reports suggest that the use of 
HAART (efavirenz-based-therapy), is associated with 
breast hypertrophy or gynecomastia due to benign and 
malignant mammary diseases.(1),(2),(3)

Gigantomastia is a particular weight of excess breast 
tissue and rare condition characterized by excessive 
breast growth. Symptoms of gigantomastia may include 
mastalgia, ulceration/infection, posture problems, back 
pain.(4) Gigantomastia is classified etiologically into 
three main groups: idiopathic, imbalance in endogenous 
hormone production, and drug-induced.(5) Treatment 
is aimed at improving the clinical and psychological 
symptoms and reducing the treatment side effects; 
however, the best therapeutic option varies from case to 
case.(6),(7)

We report rare case of gigantomastia bilateral 
associated with efavirenz-based HAART regimens.  

Case Description

A 25-year-old woman with HIV-infection came to 
the outpatient clinic (July 2019) at Soetomo Hospital 
complained of an enlargement of both breasts for six 
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months after start of the new regimen ART (Tenofovir, 
Lamivudin, Efavirenz). The patient complained of 
mastalgia and back pain. She did not experience 
milky discharge from the nipple. Except for the breast 
enlargement, she felt well and did not have any other 
complaints. She had one child, the first child was born 
when she was 23 years old. During her pregnancy, no 
significant enlargement of the breasts was noted. Her 
husband also with HIV and got Duviral and Neviral 
therapy. She had normal menstrual cycles (not pregnant) 
and the last pregnancy was 2 years ago. She did not 
excess weight gain. Family history was negative for 
breast hypertrophy. 

On July 2017, she was diagnosed as having HIV 
infection and was taking a regimen of Duviral and Neviral. 
In April 2018, she was diagnosed pulmonary tuberculosis 
and received anti-tuberculosis drug therapy and during 
anti-tuberculosis drug therapy, patients experienced 
Drug-Induced Liver Injury, and to reduce liver function 
disorders, we changed the ART (antiretroviral therapy) 
regimen to tenofovir, lamivudine, and efavirenz. Then, 
she completed pulmonary tuberculosis treatment in 
March 2019 and was declared cured. She did not take 
any drugs of abuse or medication other than ART. 

Figure 1: Gigantomastia in first arrival

On physical examination, body-weight 63 kg, 
body-height 153 cm, BMI 26.9 kg/m2. Blood pressure 
110/70 mmHg, heart rate 80 bpm, breathing 20x/
minutes, axillary temperature 36.50C, oxygen saturation 
99% room air. No enlargement of a lymph node, 
anemia, icterus and cyanosis.. Examination of heart, 
lung, abdomen, and extremities were normal. Breast 
examination, enormously hypertrophic breasts reaching 
below the waistline (Figure I). There was not any 
erythema, warmth, or ulceration on breast skin. There 
was no discharge observed from the nipple and no find 
any mass. 

Laboratory finding: hemoglobin 10.5 g/dL, 
hematocrit 33.3%, MCV 78.7 fL, MCH 24.8 pg, MCHC 
31.5 gr/dL, leucocyte 8.04x10^3/uL, thrombocyte 
531x10^3/uL, HbsAg and Anti-HCV non-reactive. CEA 
<0.5 ng/ml, CA15-3 6.2 U/ml, CA19-9 18.62 U/ml, TSH 
2.0889 iu/ml, FSH <5.48 iu/ml, LH 6.25, Prolactin 10.71 
ug/l, AST 39 u/l, ALT 36 u/l, BUN/creatinine 7/0.57 mg/
dl, CD4 612 cell/uL, Viral load undetected. Chest-X-
Ray, mammography and breast ultrasound were normal. 
She was diagnosed HIV with gigantomastia bilateral 
induced efavirenz and switched ART regimen from 
efavirenz to nevirapine and administration of tamoxifen 
20 mg/day.  



958    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Figure 2: (a) one month follow up, (b) eight months follow up, (c) three months post-surgery

On 1 month follow-up, the breast consistency was 
softer but did not decrease in size. After 10 months on 
hormonal therapy, surgical therapy as a best optional 
treatment. Reduction mammoplasty was eventually 
conducted. When she came to a follow-up visit a month 
after mammoplasty, she recovered with good wound 
healing. Only minimal scar was observed. 

Discussion 

The incidence of breast enlargment in patients treated 
with HAART for more than 2 years is 2.8%. The mean 
delay of gigantomastia appearance following initiation 
of HAART is 9 months. It can be unilateral or bilateral.
(2) Gigantomastia is breast enlargement that requires a 
reduction of over 1,500 g per breast.(8),(9) Gigantomastia 
is classified etiologically into three groups: idiopathic 
(Group 1), imbalance in endogenous hormone production 
(Group 2), and drug-induced (Group 3). Group 1 is 
further divided into two: Group 1a, obese patients (BMI 
>30 mg/m2) and Group 1b, nonobese patients (BMI <30 
mg/m2). Gigantomastia cases related to the pubertal 
period and pregnancy are classified as Group 2a and 
Group 2b, respectively. Idiopathic gigantomastia has an 
unknown etiology and insidious onset. Mechanism of 
Group 2a are increased estrogen receptors in mammary 
gland and hypersensitivity of receptors to estrogen and 
progesterone. These patients have sudden disease onset, 
unilateral/bilateral gigantomastia, and family history. In 
Group 2b, a possible mechanism is increased sensitivity 
to prolactin in mammary gland.(7),(8),(5)

The etiology of gigantomastia remains 
unknown; many mechanisms have been implicated 

including hormonal abnormalities, hormone receptor 
hypersensitivity, malignancy, drug induction, genetics, 
and autoimmunity.(10) Breast hypertrophy was needed to 
be distinguished from pseudogynecomastia or lipomastia 
which was a characteristic of lipodystrophy syndrome 
and might be accompanied by other lipodystrophic 
features. Ultrasonography and mammography are useful 
either to confirm a diagnosis and to rule out mass or 
cystic lesions. Next, blood hormone levels might help in 
determining whether there is an increase in estrogen or 
other related hormone levels.(11) There has been reports 
in literature that breast enlargement could present as 
a side effect of HAART.(12) Medications probably 
associated with gynecomastia include risperidone, 
verapamil, nifedipine, omeprazole, efavirenz, steroids, 
alcohol, and opioids.(13) 

The mechanisms of underlying efavirenz-induced-
gigantomastia are not well understood. Firstly, a direct 
oestrogenic effect (trigger the growth of breast tissue by 
binding to estrogen-receptor-alpha in breast resulting in 
breast hypertrophy/gynecomastia). Secondly, induction 
of an immune response (increased of IL-2 and IL-6 were 
associated with proliferation of human carcinoma cells 
of the breast in vitro and involved in elevating aromatase 
activity resulting in an increase in estrogen levels of 
breast tissue leading to the development of breast 
masses). Thirdly, altered steroid hormone metabolism 
by cytochrome P450 inhibition might lead to an increase 
in estradiol concentration.(3),(11),(14) From the above 
criteria, her clinical symptoms, physical examination 
and laboratory or radiography, the patient was diagnosed 
with bilateral gigantomastia caused by efavirens-induced 
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and entered into group 3.

There is no standard treatment for gigantomastia. 
Treatment is first aimed at treating any infections, ulcers, 
pain, and other complications. However, in most cases, 
surgery is considered to reduce the size of the breasts. 
The effect of drug therapy on gigantomastia is limited, 
so surgical treatment is an option as first-line treatment.
(4),(15) Losing weight in Group 1a and withdrawal 
of medicine in Group 3 are the first treatment steps 
before surgery. Breast reduction surgery is the most 
frequently used surgical approach. However, recurrent 
surgery is required in most cases due to spontaneously 
continuing breast enlargement or hormonal impulses 
like pregnancy. In this situation, total mastectomy might 
be an option. Hormonal treatment like bromocriptine, 
medroxyprogesterone, dydrogesterone, tamoxifen, 
and danazol are generally applied before surgery, but 
not as a standard option. Bromocriptine is effective in 
Group 2b, while tamoxifen, medroxyprogesterone, and 
dydrogesterone are used in Group 2a.(5)

Drug-induced gigantomastia occurs after taking 
medications.(4) Switching from efavirenz to alternative 
drugs may be one potential strategy to alleviate this 
adverse effect. However, multiple factors need to be 
considered before switching to alternative therapy. 
Based on literature, tamoxifen and other anti-estrogens 
may be useful in the treatment of efavirenz-induced 
gynaecomastia.(3)  Surgical treatment has been 
considered after failure of medical treatment or upfront 
especially in idiopathic and drug-induced forms.(16) In 
this case, therapy was switching ART regimen from 
efavirenz to nevirapine and administration of tamoxifen 
20 mg/day. Then, surgical treatment has been considered 
after failure of medical treatment. 

Conclusion 

A woman 25-year-old HIV infection with bilateral 
gigantomastia associated with efavirenz-based HAART. 
The available treatment options include ART regimen 
modification, hormonal therapy and surgical treatment 
has been considered after failure of medical treatment. 
Early recognition is important to timely and correctly 
manage this side effect in order to improve health sustain 
adherence to ART. 
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Abstract

In Wuhan City, China was found a new type of viral infection could be a novel CoV strain (2019-nCoV) 
which as an acute respiratory syndrome CoV-2 (SARS-CoV-2) and formerly, severe acute respiratory 
syndrome (SARS). All these emerging infectious diseases are caused great damage to general health.New 
Coronavirus has diffused very quickly at the world and the World Health Organization has declared it a 
pandemic. It usually affects people who are immunocompromised. Immunodeficiency often comes from 
nutritional deficiency and this makes viruses stronger. Therefore, this review focused on the identification of 
the SARS-CoV-2 virus, its transmission and spread, and the history of Coronavirus. In addition, how to boost 
immunity by learn about nutrition recommendations and healthy diets during the COVID-19 pandemic.

Key words: 2019-nCoV; SARS-CoV-2; COVID-19; Nutrition; immunity; dietary recommendations. 

Introduction

Coronaviruses (CoVs) are widely present that 
symptoms began with the development of severe acute 
respiratory syndrome (SARS) and MERS-CoV in 
2002 and 2012, respectively. Currently, Coronavirus 
Syndrome (Covid-19) appeared Coronavirus Syndrome 
(Covid-19) appeared in delayed 2019, which poses 
a health danger due to the continuing epidemic in the 
world (1).

Health workers are making efforts to control the 
new Coronavirus that was detected in Wuhan, China, 
in December 2019. Whilst, in 2020, the World Health 
Organization (WHO) started the disease is “COVID-19” 
may be due to SARS-CoV-2, and it is concerning to the 
southern Chinese human seafood market in Wuhan(2). 
Coronavirus (CoVs) belong to the family Coronaviridae 

Corresponding author:
Dalia I. Hemdan
Department of Food Science and Nutrition, Faculty of 
Science, Taif University, Taif–Al-Haweiah, P. O. Box 
888, ZIP code 21974, Taif, KSA.
E-mail:dalia.m@tu.edu.sa

which producing diseases like SARS, MERS, and also 
current, COVID-19 (3), however, this novel virus is 
genetically distinct. Until 2020, Coronavirus (CoVs) 
have caused in great mortality and also keep connected 
with upper-respiratory diseases(4).

Genomic examination showed that SARS-CoV-2 
is relatively concerning SARS-like bat viruses and its 
transmission to humans is not known. However, few 
large-scale antiviral drugs have been evaluated against 
COVID-19 in clinical trials, which may lead to clinical 
recovery (5).

What is the virus (SARS-CoV-2)

Coronaviruses are RNA viruses had contained 
natural hosts and influence multiple systems (6). 
Coronaviruses can reason clinical illness to great severe 
respiratory diseases such as SARS and MERS (7). 
The SARS-CoV-2 has caused a comprehensive to the 
worldwide population; in addition, the WHO announced 
an official name for this disease as COVID-19(8).

The SARS-CoV-2 brings under the group2B 
coronavirus (2). The genome sequences of SARS-CoV-2 
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shared by 79.5% sequence similarity to that of SARS-
CoV (9).

Coronaviruses encode four main proteins, namely 
Spike glycoprotein (S), Membrane protein (M), 
Envelope glycoprotein (E), and Nucleocapsid protein 
(N), in Figure (1) (10).

Transmission, spread, and emergence of SARS-
CoV-2

The new coronavirus was identifi ed during four 
weeks (28 days) from beginning, compared to the time 
for SARS virus identifi cation (125 days) in Foshan, 
China (11). From analyzes, it was found that the primary 
infection among the infected was common in a seafood 

market in Wuhan, China (Fig. 2). These restaurants are 
serving various kinds of overland animals to human 
consumption, and this may be due to the transmission 
of infection from animal to human (zoonotic) (12).
Therefore, the SARS-CoV-2 is could be infected from 
an animal to human and also human-to-human (Fig. 2), 
and also the potential of food-carried transportation for 
happening a connected potential (1). In addition, possible 
and predictable ways connected with the transmission, 
similarly respiratory viruses; by immediately relate 
polluted hands, and surfaces (Fig. 2). It could know if 
blood transfusion and organ transplantation (13), and also 
perinatal may be possible for SARS-CoV-2 transmission 
(Fig. 2).

Figure (1): SARS-CoV-2 virus structure(10). 

Fig (2): Potential transmission routes for SARS-CoV-2(1) 
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Phylogenetic estimated for whole-genome 
sequences of SARS-CoV-2 found that CoVs of the bat 
origin were pointed to during 2018 in China (14). It was 
pointed to that SARS-CoV-2 have to utilize ACE-2 as an 
entry receptor whilst showing the same receptor-binding 
domain as SARS-CoV (15). Therefore more countries 
were recommendations for their people when traveling 
to China (16). In the past, the efficiency in transmission of 
SARS-CoV-2 for human-to-human is less, which may be 
due to the health workers were less influenced by deadly 
coronaviruses (1). It could be due to the super infecting 
for transmission of SARS and MERS (17). About half of 
the MERS-CoV situations pointed out in Saudi Arabia 
had occurred during contact with infected-asymptomatic 
or with symptomatic (18). The SARS and coronaviruses 
can affect the lower respiratory system with average 
symptoms (19).

Coronaviruses (CoV) in humans – SARS, MERS, 
AND COVID-19

WHO (8) suggested that the various SARS and 
MERS infection COVID-19 can be based on the human-
to-human transmission that happens during immediate 
relate. Modern research showed that the aerosol 
transmission of SARS-CoV-2 is feasible may be due to 
the virus being able to stay viable in aerosols for more 
hours and on surface all-day (20).

Peiris et al.(21) definition SARS as a viral respiratory 
illness that may be due to the animal coronavirus 
produced from the seafood in China after becoming 
suitable to the human host, and it can be transmitted 
among humans. WHO (22) found that the SARS setting 
in the year 2002-03 has identified total deaths 9.6%, the 
coronaviruses have exhaustively influenced China(23). 
Thereby the dead rate coronaviruses are less than SARS-
CoV, there occurs a heavy worry related may be due 
to its epidemiological likeness to influenza viruses (24) 
therefore happen a pandemic (25).

Through the year 2012 is respiratory illness the 
MERS that was first pointed out in Saudi Arabia. 
The dead of this illness was rate about 35% (26). The 
examination observed incubation period of SARS-
CoV-2, SARSCoV, and MERS-CoV, was similar. 
Whereas, the incubation periods of SARS-CoV-2 
(COVID-19) was the longest (14 day), therefore the 
individuals are isolated for 14 days to protect from the 

danger of infect (27). The genome sequence was similar 
of novel coronavirus (SARS-CoV-2) and SARS-like 
CoVs, therefore different estimates in the splitting 
location in the SARS-CoV-2 S protein was lost in other 
SARS-like CoVs (28). The furin-like division site is an act 
to treatment target for furin inhibitors. The infection of 
SARS-CoV-2 was higher than to it is previously SARS; 
these results may be due to a mutation that happened in 
the endosome-linked with protein-connected the domain 
of nsp2 protein.

There are two potentialities for the transport of 
COVID-19 it is transmitted from human to other human 
or directly from bats (10).Moreover, Graham et al.(29) 
indicated that the SARS-CoV originated from the bats 
and jumped to as a host to become better bounding to 
intermediate host. This intermediate host-appropriate 
virus, through their following exposure to humans, 
elevated to the epidemic strain. 

Enhancing immunity by dietary recommendations 
during the COVID-19 pandemic

Coronavirus disease (Covid-19), points out a 
significant general health danger to the world. Meanwhile, 
it would not be a nutrition inhibitor or therapy Covid-19 
transmission and it could be a balanced food to give a 
strong immune system, activity for the body and healthy 
sleeping habits.

When healthy eating is estimated for coronavirus 
pandemic, recommendations for health are as follows;

Healthy eating is important in quarantine 
applications.

Covid-19 is social isolation, and all contacts are 
minimized, which could be two weeks period to therapy 
additionally nutrition as a portion of quarantine. The 
diet is rich in proteins, fibers, vitamins, minerals, and 
antioxidants, as well as balanced nutrition, is of great 
significance through these times with a better diet.

Vegetable and fruit consumption should be 
prioritized.

Vegetables and fruits for their daily and enough 
consumption should be preserved for every main meal. 
Therefore, a healthy meal plate had divided into three-
quarter the first quarter consists of vegetables, the second 
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quarter is grain products, and the residual quarter has contained fruits, protein foods, and dairy products (Figure 3). 
In addition, it is suggested to include enough water consumption and utilize of olive oil in daily meals. Thus, food 
bought had contained vegetables and fruits. Therefore, could preserve healthy food during the quarantine.

Figure (3): “Healthy Food Plate: Healthy Food Plate According to Food Groups” from Turkey Dietary 
Guidelines(26). 

Importance of minerals and vitamins 
consumption

Micronutrients are minerals and vitamins which are 
required in very tiny amounts(30). But together both are 
extremely important for the normal body functioning 
in the organism (31). They are involved in triggering 
many important biochemical reactions (32). However, 
micronutrients are getting attention all over the world 
during the COVID-19 pandemic for its ability to alter 
the susceptibility to infection (33, 34). Cytokines (certain 
cells secreted substances that affect other cells) lead to 
inflammation through damaging the lining of the lungs, 
leading to pneumonia. Vitamins and cytokines modulate 
immunity and inflammation. Immunity involves 
vitamins renovate the capability of some cells to produce 
certain cytokines that affect the mechanism of immune 
cells (35). Vitamin E is indispensable to get rid of chronic 
viral infections (36). Different water-soluble vitamins like 
vitamin B complexes, vitamin C, and fat-soluble vitamins 
(Vitamin A, vitamin D, and vitamin E), different trace 
elements (Zinc, Magnesium, Iron, and Selenium) have 
been proved to show a satisfactory effect on enhancing 
human immune response. Adequacy of iron can protect 
from respiratory tract infections in severely critically 
infected coronavirus patients. Essential fatty acids such 
as omega-3 fatty acid that modulate immune function by 

its action on inflammatory response (37). Magnesium is 
associated with the immune system in both innate and 
acquired responses. It acts as a cofactor for participation 
in immunoglobulin synthesis and antibody production. 
Magnesium is the most overlooked electrolyte, although 
it has an enormous role in immune function (38). Hence, 
the good nutritional status of the host plays a crucial role 
to deal with different infectious diseases (39). Therefore, 
proper nutrition must be ensured to deal with unexpected 
infections with people who are vulnerable or who are 
already attacked by a novel coronavirus. If through diet, 
the daily required amount of different nutrients are not 
met, different processed food, and fortified with different 
nutrients can be a solution. These Micronutrients were 
found the significant role of some food nutrients to 
tackle harmful RNA viruses including SARS virussee-
through boosting up immunity (40).

Vitamin C is the production of interferon that can 
influence the immune system in addition is absolutely 
necessary to the white blood cells that help to fight 
infections and overall immune system health. Vitamin 
C is of great significance for iron absorption, and iron 
deficiency can confirm vulnerability to infections in 
general(41). Therefore, food fortification with vitamin 
C in places of high coronavirus recrudescence is 
recommended. 
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As COVID-19 happened the coagulopathy and 
thromboembolism are predominant and connect to 
reduce survival. Therefore, vitamin K management 
becomes better results in patients with COVID-19 (42).
Thus, it could be recommended that utilize vitamin 
K-rich food sources such as green leafy vegetables 
and vegetables in food formulations in places of high 
coronavirus recrudescence especially for COVID-19 
patients 

Zinc shortage is responsible for 16% of all respiratory 
infections worldwide and also it could be found the link 
of zinc shortage with the danger of infection and acute 
progression of COVID-19 (43). Supplement of Zn has the 
possibility to promote antiviral immunity, both innate 
and humoral, and to become better normal immune cell 
function, in immune-compromised or elderly patients.
Zn may also act synergistically when co-administered 
with the standard antiviral therapy, for patients with 
SARS-CoV-1. In addition, it was protecting the cell 
membrane which could contribute to blocking the virus 
entry into the cell. Therefore, it may be hypothesized 
that Zn supplementation may be of potential benefit for 
prophylaxis and therapy of COVID-19, especially for 
those who have a Zn shortage(44).

Legumes could be consumed every day.

Legumes are a protein source alternative with a 
high nutritional value. Therefore, different varieties of 
legumes could be consumed every day. In addition, these 
products can be soaking in water, Thus, that is cannot 
take time during cooking, and then stored in the freezer 
to consumed. Consequently, these different varieties 
of legumes were prepared at home as an alternative to 
buying them in quarantine times.

Importance of high-quality animal protein 
consumption

Eggs and cheese are contained a high-nutrition 
value of animal protein therefore it could be consumed 
enough every day due to include the achievement of 
antibodies, which great significant defense of the bodies 
against microorganisms (45). Moreover, useful bacteria as 
probiotic was found in yogurts are support the immune 
system. Probiotics defined as “live microorganisms 
that, when administered inadequately amounts, confer a 
health benefit on the host” (46). Probiotics can act improve 

immune function, by the production of antimicrobial and 
organic acids compounds additionally, being improved 
the gut (47).Azad et al.(48)studied that the probiotic species 
as the Lactobacillus and Bifidobacterium genera. The 
results have shown that fermented dairy products could 
be a good choice to become better the gut microbiota.

Effect of natural antioxidants in coronavirus 
infections

Glutathione is a strong natural antioxidant in the 
body, it improves the immune system and it is also 
used as a nutritional supplement. More research on 
viral infections for rats showed that N-Acetylcysteine 
production from glutathione has decreased the period 
of symptoms by elevating cellular defense and repair. 
Therefore the glutathione can be taken orally at level 
500 mg (49).

Quercetin is a natural antioxidant was found in fruits 
and vegetables. Quercetin can inhibit infections involved 
in coronavirus. Quercetin protects lung tissue and also 
supplement is interested in vitamin C. Therefore, it 
could be taken orally at level 500 and 1000 mg daily (49). 
Quercetin is found in fruits and leafy green vegetables, 
and black tea (49).

Tannins were known for antiradical activities and 
anti-inflammatory influences, thus tannins as strong 
antioxidants can decrease disease dead may be due to 
redox balance conservation. Gallotannin from tannins 
was found as anti-inflammatory influences (50). Tannins 
are found in constituencies’ herbs, spices, nuts; legumes; 
orange juice; and tea, as well as could be utilized for food 
formulations in places of high coronavirus infection.

Nutrition recommendations for healthy humans

1. To the power immune system is supplying enough 
diet daily for healthy humans.

2. Healthy humans should be to the consumption 
of fruits and vegetables through period coronavirus 
pandemic which presents of great significance public 
health threat in the world

3. Healthy humans could supplement their diet with 
nutritional supplements to include the constituent of 
their duties.
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4. Healthy humans should be not be found in 
crowded places and also using digital platforms for 
meetings.

Potential therapeutic strategies against 
COVID-19

Uses interferons as an antibiotic, and antiviral 
to decrease the viral load (51, 52) however, the only 
remdesivir has shown promising impact against the 
virus (53). Remdesivir is an interferon-beta blocker the 
SARS CoV- 2 replication and patients were declared 
as clinically recovered (54, 55). Richardson et al.(56) 
estimated combining the antiviral with traditional 
Chinese medicines were estimated against SARS CoV- 
2 induced infection in humans and rats. The results 
reported that exhibit moderate when tested against 
infection inpatients and in-vitro clinical isolates (57). 
Doctors isolated the blood plasma from patients which 
return to a normal state of health from COVID-19 and 
inject it into the infected patients the results were found 
positive recovery for patients (58). New research specified 
that the monoclonal antibody (CR3022) binds with the 
SARS-CoV-2 may be caused to the divergent ACE2 
receptor-binding. Moreover, it has been the possibility 
to be as a therapy, alone or in collection with other 
antibodies for the treatment of COVID-19 infection(59).

The balance of intestinal micro-ecology and 
nutritional support

COVID-19 patient is to the stomach and the 
intestines symptoms that may be caused to immediate 
viral infection of the intestinal mucosa. The intestinal 
micro-ecological balance is broken to COVID-19 
patients, which is an important lowering of the intestinal 
probiotics. Therefore it was significant to preserve the 
micro-ecology using nutritional support. 

Microecologics Intervention 

(1) Microbiologics can increase the activity of 
gut bacteria, and decrease infection reduced by gut 
microflora dysbiosis.

(2) Microecologics can become better the stomach 
and the intestines symptoms of patients. It can decrease 
water in feces and lowering diarrhea by preventing 
intestinal mucosal atrophy. 

(3) The hospital analyzed and discovered the 
disturbance of intestinal flora. Therefore, it could 
decrease the available as another possibility of intestinal 
bacterial translocation and gut-derived infection.

(4) Food assistance is significant to preserve 
intestinal micro-ecological equilibrium. Therefore, it 
could be utilized based on the influential estimations of 
food dangers, gastroenteric roles, and ambition hazards.

Nutrition support

Disease COVID-19 patients are at elevate nutritional 
risks. Therefore, happening estimations of nutrition 
dangers, stomach, and the intestines roles, and enteral 
food assistance is significant to the patient’s prognosis 
(60).

(1) Feeding orally is preferred could be, early 
intestinal nutrition can supply nutritional support, 
nourish intestines, and preserve intestinal microecology.

(2) Almost all patients often harbor sharp stomachs, 
and intestines harm apparently as abdominal distension, 
and diarrhea thus could be recommended using post-
pyloric feeding.

(3) It could be recommended that the chosen nutrient 
solution for patients with intestinal danger, had contained 
predigested small peptide which absorption in intestinal. 
For hyperglycemia patients, it could be recommended 
that nutrition is beneficial to the blood sugar controlling.

(4) Means of nutritional supply was taken by 
the pump of nutrients utilized at a uniform speed and 
gradually increasing. In addition, the nutrients can be 
heated before feeding to lower intolerance.

Conclusions

This review provides an insight into the COVID-19 
current situation and represents a picture of the current 
state of the art in terms of public health impact, 
immunity, and the role of food in prevention, case 
management, emergency response, and preparedness. 
People with short immunity are the most affected by 
this global epidemic. To help or boost the immunity, the 
plant-based foods play vital role by promoting beneficial 
bacteria in the body.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      983

Future aspects need more study to know the behavior 
of the Coronavirus and the role of food in preventing 
it. In nutshell, healthy vegetables, fruits, proteins, and 
drinks are essential against the new Coronavirus by 
improving the immunity of all age groups.

Consent of Ethics: No possibility of a conflict of 
benefit was reported by the authors.

Source of Funding- Self

Conflict of Interest -It as nil.

References

1. Rodriguez-Morales AJ, Bonilla-Aldana DK, 
Balbin-Ramon GJ, Rabaan AA, Sah R, Paniz-
Mondolfi A, Pagliano P, Esposito S. History is 
repeating itself: Probablezoonotic spillover as the 
cause of the 2019 novel Coronavirus Epidemic. 
Infez Med, (2020), 28(1):3-5.

2. Gralinski LE. and Menachery VD. Return of the 
Coronavirus: 2019-nCoV. Viruses, (2020),12 
(2):E135. doi: 10.3390/v12020135.

3. Zhu N, Zhang D, Wang W, Li X, Yang B, Song 
J, Zhao X, Huang B, Shi W, Lu R, Niu P, Zhan 
F, Ma X, Wang D, Xu W, Wu G, Gao GF, Tan 
W, China Novel Coronavirus Investigating and 
Research Team. A Novel Coronavirus from Patients 
withPneumonia in China, 2019. N Engl J Med, 
(2020), 10.1056/NEJMoa2001017. doi:10.1056/
NEJMoa2001017.

4. Wei X, Li X, Cui J. Evolutionary perspectives on 
novel Coronaviruses identifiedin pneumonia cases 
in China. National Science Review.(2020). doi: 
10.1093/nsr/nwaa009

5. Shereen, M.A., Khan, S., Kazmi, A., Bashir, N. 
and Siddique, R. COVID-19 infection: Origin, 
transmission, and characteristics of human 
coronaviruses, Journal of Advanced Research 24 
(2020) 91–98

6. Li, G, Fan Y, Lai Y, Han T, Li Z, Zhou P, Pan P, 
Wang W, Hu D, Liu X, Zhang Q, Wu J. Coronavirus 
infections and immune responses. J Med Virol 
(2020). doi: 10.1002/jmv.25685.

7. Cheng VC, To KK, Tse H, Hung IF, Yuen KY. 
Two years after pandemic influenzaA/2009/H1N1: 
what have we learned? Clin Microbiol Rev. (2012) 
Apr;25(2):223-63.

8. WHO. World Health Organization. Coronavirus 

disease 2019 (COVID-19) situation report, Situation 
report – 33 (22ndFebruary, 2020). Availableonline: 
ht tps: / /www.who.int /docs/defaul t-source/
coronaviruse/situationreports/20200222-sitrep-33-
covid-19.pdf (accessed on 25 February 2020).

9. Zhou P, Yang XL, Wang XG, Hu B, Zhang 
L, Zhang W, Shi ZL. Discovery of anovel 
coronavirus associated with the recent 
pneumonia outbreak in humans and itspotential 
bat origin. bioRxiv 2020.2001.2022.914952. 
doi:10.1101/2020.01.22.914952.

10. Perlman S. Another decade, another coronavirus N 
Engl J Med(2020). . doi:10.1056/NEJMe2001126.

11. Cheng VCC, Wong SC, To KKW, Ho PL, Yuen 
KY. Preparedness and proactiveinfection control 
measures against the emerging Wuhan coronavirus 
pneumonia in ChinaJ Hosp Infect, (2020). S0195-
6701(20)30034-7. doi:10.1016/j.jhin.2020.01.010

12. Hui DS, I Azhar E, Madani TA, Ntoumi F, Kock 
R, Dar O, Ippolito G, Mchugh TD, Memish ZA, 
Drosten C, Zumla A, Petersen E. The continuing 
2019-nCoVepidemic threat of novel coronaviruses 
to global health - The latest 2019 novelcoronavirus 
outbreak in Wuhan, China. Int J Infect Dis 91:264-
266. doi:10.1016/j.ijid.2020.01.009.

13. Ison MG and Hirsch HH. Community-Acquired 
Respiratory Viruses in Transplant Patients: 
Diversity, Impact, Unmet Clinical Needs. Clin 
Microbiol Rev. 2019 Sep 11;32(4).

14. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, Wang 
W, Song H, Huang B. Genomic characterization 
and epidemiology of 2019 novel coronavirus: 
implications for virus origins and receptor binding. 
Lancet 2020. pii: S0140-6736(20)30251-8. doi: 
10.1016/S0140-6736(20)30251-8.

15. 15-Wan Y, Shang J, Graham R, Baric RS, Li 
F. Receptor recognition by novelcoronavirus 
from Wuhan: An analysis based on decade-long 
structural studies of SARS.J Virol JVI.00127-
20.2020. doi: 10.1128/JVI.00127-20.

16. Biscayart C, Angeleri P, Lloveras S, Chaves TDSS, 
Schlagenhauf P, Rodríguez-Morales AJ. The next 
big threat to global health? 2019 novel coronavirus 
(2019-nCoV):What advice can we give to travellers? 
- Interim recommendations January 2020, fromthe 
Latin-American society for Travel Medicine 
(SLAMVI). Travel Med InfectDis 33:101567.
(2020). doi: 10.1016/j.tmaid.2020.101567.



984    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

17. Hui DS, Azhar EI, Kim YJ, Memish ZA, Oh 
MD, Zumla A. Middle Eastrespiratory syndrome 
coronavirus: risk factors and determinants of 
primary, household,and nosocomial transmission. 
Lancet Infect Dis., (2018). 18(8):e217-e227. doi: 
10.1016/S1473-3099(18)30127-0.

18. Kritas SK, Ronconi G, Caraffa A, Gallenga 
CE, Ross R, Conti P. Mast cellscontribute to 
coronavirus-induced inflammation: new anti-
inflammatory strategy. JBiolRegulHomeost 
Agents, (2020). 34(1):10.23812/20-Editorial-
Kritas. doi: 10.23812/20-Editorial-Kritas.

19. Chen Y, Liu Q, Guo D. Emerging coronaviruses: 
genome structure, replication,and pathogenesis 
J Med Virol., (2020). 10.1002/jmv.25681. 
doi:10.1002/jmv.25681.

20. van Doremalen N, Bushmaker T, Morris DH, 
Holbrook MG, Gamble A, Williamson BN. Aerosol 
and Surface Stability of SARS-CoV-2 as Compared 
with SARS-CoV-1. NEngl J Med. 2020.

21. Peiris JS, Guan Y, Yuen KY. Severe acute respiratory 
syndrome. Nat Med, (2004). 10(12Suppl): S88-97. 
doi: 10.1038/nm1143.

22. WHO World Health Organization. Consensus 
document on the epidemiology ofsevere 
acute respiratory syndrome (SARS).(2003). 
Available online:https://www.who.int/csr/sars/
en/WHOconsensus.pdf (accessed on 29 January 
2020).

23. Donnelly CA, Ghani AC, Leung GM, Hedley AJ, 
Fraser C, Riley S, Abu-Raddad LJ, Ho LM, Thach 
TQ, Chau P, Chan KP, Lam TH, Tse LY, Tsang T, 
Liu SH, Kong JH, LauEM, Ferguson NM, Anderson 
RM. Epidemiological determinants of spread 
ofcausal agent of severe acute respiratory syndrome 
in Hong Kong. Lancet(2003). 361(9371):1761-
1766. doi: 10.1016/S0140-6736(03)13410-1.

24. Millan-Oñate J, Rodríguez-Morales AJ, Camacho-
Moreno G, Mendoza-Ramírez H, Rodríguez-
Sabogal IA, Álvarez-Moreno C. A new emerging 
zoonotic virus ofconcern: the 2019 novel 
Coronavirus (COVID-19). Infectio, (2020). 24(3). 
doi:10.22354/in.v24i3.848.

25. Wilder-Smith A and Freedman DO. Isolation, 
quarantine, social distancing andcommunity 
containment: pivotal role for old-style public 
health measures in the novelcoronavirus (2019-
nCoV) outbreak. J Travel Med taaa020.(2020). doi: 

10.1093/jtm/taaa020.

26. WHO. World Health Organization. Middle East 
respiratory syndrome coronavirus(MERS-CoV). 
(2019). Available online: https://www.who.int/
en/news-room/factsheets/detail/middle-east-
respiratory-syndromecoronavirus-(mers-cov) 
(accessed on 29January 2020).

27. Jiang X, Rayner S, Luo MH. Does SARS-CoV-2 
has a longer incubation periodthan SARS and 
MERS? J Med Virol (2020). 10.1002/jmv.25708. 
doi: 10.1002/jmv.25708.

28. Coutard B, Valle C, de Lamballerie X, Canard B, 
Seidah NG, Decroly E. Thespike glycoprotein of 
the new coronavirus 2019-nCoV contains a furin-
like cleavage siteabsent in CoV of the same clade. 
Antiviral Res., (2020). 176:104742. doi:10.1016/j.
antiviral.2020.104742.

29. Graham RL, Donaldson EF, Baric RS. A decade 
after SARS: strategies forcontrolling emerging 
coronaviruses. Nat Rev Microbiol, (2013). 
11(12):836-848. doi:10.1038/nrmicro3143

30. Papanikolaou, Y. and Fulgoni, V. L. Certain grain 
foods can be meaningfulcontributors to nutrient 
density in the diets of US children and adolescents: 
Data from theNational Health and Nutrition 
Examination Survey, 2009–2012. Nutrients, 
(2017). 9 (2):160.

31. Orlov, A. P., Orlova, M. A., Trofimova, T. P., 
Kalmykov, S. N., and Kuznetsov, D. A. The role of 
zinc and its compounds in leukemia. JBIC Journal 
of Biological Inorganic Chemistry, (2018).23(3), 
347-362.

32. Li, J., Yin, L., Wang, L., Li, J., Huang, P., Yang, 
H., & Yin, Y. Effects of vitamin B6on growth, 
diarrhea rate, intestinal morphology, function, and 
inflammatory factorsexpression in a high-protein 
diet fed to weaned piglets. Journal of animal 
science, (2019). 97(12),4865-4874.

33. McCartney, D. M. and Byrne, D. G. Optimisation 
of Vitamin D Status for EnhancedImmuno-
protection Against Covid-19. Irish Medical 
Journal,(2020).113(4), 58-58.

34. Carr, A. C. A new clinical trial to test high-dose 
vitamin C in patients with COVID-19. Critical 
Care, (2020). 24(1), 1-2.

35. Liu, W., Zhang, L., Xu, H. J., Li, Y., Hu, C. M., 
Yang, J. Y., & Sun, M. Y. The Anti-Inflammatory 
Effects of Vitamin D in Tumorigenesis. International 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      985

journal of molecular sciences, . (2018).,19(9), 2736. 
https://doi.org/10.3390/ijms19092736

36. Calder, P. C., Carr, A. C., Gombart, A. F. 
andEggersdorfer, M. Optimal NutritionalStatus for 
a Well-Functioning Immune System is an Important 
Factor to Protect against ViralInfections.(2020).

37. Calder, P. C. Omega-3 polyunsaturated fatty 
acids and inflammatory processes:nutrition 
or pharmacology?.British journal of clinical 
pharmacology, (2013).,75(3), 645-662.

38. Tam, M., Gomez, S., Gonzalez-Gross, M.and 
Marcos, A. Possible roles of magnesiumon the 
immune system. European journal of clinical 
nutrition, (2003). 57(10), 1193-1197.

39. Rayman, M. P. Selenium and human health. The 
Lancet, (2012). 379(9822), 1256-1268.

40. Drusch, S. and Mannino, S. Patent-based review 
on industrial approaches for themicroencapsulation 
of oils rich in polyunsaturated fatty acids. Trends 
in Food Science and Technology, (2009). 20(6-7), 
237-244.

41. Hemila, H. Vitamin C and SARS coronavirus. 
Journal of Antimicrobial Chemotherapy, (2003). 
52, 1049–1050.

42. Dofferhoff, A. S. M., Piscaer, I., Schurgers, L. J., 
Walk, J., van den Ouweland, J. M. W., Hackeng, 
T. M. and Janssen, R. Reduced Vitamin K Status as 
a Potentially Modifiable Prognostic Risk Factor in 
COVID-19. (2020). https://doi.org/10.20944/ prepr 
ints2 02004.0457.v1.

43. Wessels, I., Rolles, B. and Rink, L. The potential 
impact of Zinc supplementationon COVID-19 
pathogenesis. Frontiers in Immunology, (2020). 
11(1712), 1–11.

44. Kumar, A., Kubota, Y., Chernov, M. andKasuya, 
H. Potential roleof zinc supplementation in 
prophylaxis and treatment of COVID-19. Medical 
Hypotheses, (2020). 144(109848), 1–3.

45. Birgisdottir, B. E., Brantsæter, A. L., Kvalem, 
H. E., Knutsen, H. K., Haugen, M., Alexander, J. 
and Meltzer, H. M. Fish liver and seagull eggs, 
vitamin D‐rich foods with ashadow: Results from 
the Norwegian Fish and Game Study. Molecular 
nutrition &foodresearch,(2012). 56(3), 388-398.

46. Hill C, GuarnerF. and Reid G. Expert consensus 
document. The InternationalScientific Association 
for Probiotics and Prebiotics consensus statement on 
thescope and appropriate use of the term probiotic. 

Nat Rev Gastroenterol Hepatol.2014;11:506–514.

47. Sanders ME, Merenstein DJ, Reid G. Probiotics 
and prebiotics in intestinalhealth and disease: 
from biology to the clinic. Nat Rev Gastroenterol 
Hepatol.2019;16:605–616.

48. Azad MAK, SarkerM. and Li T. Probiotic species 
in the modulation of gut microbiota:an overview. 
Biomed Res Int. 2018;2018:9478630.

49. Van Hecke O and Lee J. (2020).N-acetylcysteine: 
A rapid review of the evidence for effectiveness 
in treating COVID-19; Available from: https:// 
www.cebm.net/covid-19/n-acetylcysteine-a-rapid-
review-of-the-eviden ce-for-effectiveness-in-
treating-covid-19/. [Last accessed on 2020 May 28

50. Kouhpayeh, S., Shariati, L., Boshtam, M., 
Rahimmanesh, I., Mirian, M.,Zeinalian, M. and 
Khanahmad, H. The molecular story of COVID-19; 
NAD+ depletion addresses all questions in this 
infection.Preprints, 2020, 2020030346. https://doi.
org/10.20944/ prepr ints202003.0346.v1

51. Wang BX and Fish EN. Global virus outbreaks: 
Interferons as 1stresponders. Seminars in 
immunology. Elsevier; 2019.

52. Ng CS, Kasumba DM, Fujita T, Luo H. Spatio-
temporal characterization of theantiviral activity of 
the XRN1-DCP1/2 aggregation against cytoplasmic 
RNAviruses to prevent cell death. Cell Death Differ 
2020:1–20.

53. Agostini ML, Andres EL, Sims AC, Graham RL, 
Sheahan TP, Lu X. Coronavirus susceptibility to 
the antiviral remdesivir (GS-5734) is mediatedby 
the viral polymerase and the proofreading 
exoribonuclease. MBio 2018;9(2):e00221–e318.

54. Holshue ML, DeBolt C, Lindquist S, Lofy KH, 
Wiesman J, Bruce H. First caseof 2019 novel 
coronavirus in the United States. N Engl J Med 
2020.

55. Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M. 
Remdesivir and chloroquineeffectively inhibit the 
recently emerged novel coronavirus (2019-nCoV)
in vitro. Cell Res 2020;1–3.

56. Richardson P, Griffin I, Tucker C, Smith D, Oechsle 
O, Phelan A. Baricitinibas potential treatment for 
2019-nCoV acute respiratory disease. The Lancet, 
2020.

57. Sheahan TP, Sims AC, Leist SR, Schäfer A, Won 
J, Brown AJ. Comparative therapeutic efficacy of 
remdesivir and combination lopinavir, ritonavir, 



986    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

andinterferon beta against MERS-CoV. Nat 
Commun 2020;11(1):1–14.

58. Derebail VK. and Falk RJ. ANCA-associated 
vasculitisrefining therapy with plasmaexchange 
and glucocorticoids. Mass Medical Soc 2020.

59. Tian X, Li C, Huang A, Xia S, Lu S, Shi Z. 
Potent binding of 2019 novelcoronavirus spike 

protein by a SARS coronavirus-specific human 
monoclonalantibody. bioRxiv; 2020.

60. Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., 
Hu, Y. and Cheng, Z. Clinicalfeatures of patients 
infected with 2019 novel coronavirus in Wuhan, 
China. The lancet, (2020).395(10223), 497-506. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      987

Seizures and Phytotherapy: The Most Important Medicinal 
Plants Used for Seizures in Children and Adults in Iranian 

Ethnobotanical Documents

Halleh Mirbehresi1, Mousa Shamsi Jamkhaneh2, Maede Nilechi3, Majid Hamidi4

1Assistant Specialist in Internal Neurology and Student Research Committee, Ahvaz Jundishapur University of 
Medical Sciences, Ahvaz, Iran, 2M.S., Student Research Committee and Department of Clinical Psychology, 

Sari Branch, Islamic Azad University, Sari, Iran, 3Ph.D Student, Department Of Biology, School of Basic 
Science,Science And Research Branch, Islamic Azad University Tehran Iran, 4Assistant Professor, Department of 

Pediatrics, Shahrekord University of Medical Sciences, Shaharekord, Iran

Abstract

Due to the relatively high prevalence of seizures (8%), the cases of prescribing these drugs are very high and 
usually have many side effects, so in this review study, the use of medicinal plants in different regions of 
Iran in ethnobotanical documents was extracted and reported. In this study, for this purpose, keywords such 
as convulsion (seizure), medicinal plants, ethnobotany, identification of medicinal plants, region and Iran 
were performed. Databases such as ISI Web of Science, PubMed, Scopus, ISC, Magiran and Google Scholar 
were used to review articles and resources. Based on the results, Anthemis nobilis L., Leonurus cardiac 
L., Lotus corniculatus L., Hyoscyamus niger L., Salvia spp., Grammosciadium platycarpum Boiss. & 
Hausskn., Nigella sativa L., Anethum graveolens L., Papaver fugax Poir., Lotus corniculatus L., Verbascum 
thapsus L., Ferula assa-foetida L., Ferula gumosa Boiss., Heracleum persicum Desf.ex Fischer., Angelica 
archangelica L., Vicia faba L., Verbascum pseudonobile Stoj & Stef., Melissa officinalis L., Teucrium polium 
L., Datura stramonium L., Hymenocrater spp. and Melissa officinalis L., are medicinal plants that are used 
in different parts of Iran to treat seizures. The data collected in this study were analyzed using Microsoft 
Excel program. According to the results, the plants of this study belong to 11 plant families. The aerial part 
with 32% is the most plant part used for seizures. Also, most of the medicinal plants used to treat seizures 
were related to the northern region of Khuzestan. Ethnobotanical knowledge can provide pure ideas for 
modern pharmacological knowledge and lead to the production of effective natural anticonvulsant drugs.

Keywords: Nervous system disorders, Seizures, Medicinal plants, Children, Adults Ethnobotany, Iran 

Introduction

Seizures are one of the most important and common 
neurological diseases [1]. Seizures are a sign of a 
simultaneous, abnormal, and intense neuronal activity in 
the brain that can manifest as changes in mental state, 
level of consciousness, tonic, and clonic movements. A 
seizure is a sudden onset of signs or symptoms of the 
disease. This term is especially used for epilepsy. Of 
course, seizures also have non-epileptic causes such as 
hypoglycemia, convulsion febrile seizure, hypotension, 
migraine and concussion [2]. Seizures are generally 
divided into focal and general categories, based on the 
area of the brain where neurons exhibit their abnormal 

activity. If only one part of the brain is involved in 
intense activity, it is called a focal seizure, and if the 
whole brain is involved, it is called a general seizure 
[3]. High fever, stroke, hypoglycemia, concussion, 
migraine, brain tumor, alcohol abuse, vitamin D 
deficiency, illicit drug or drug use, sleep deprivation, 
hyponatremia, sodium-induced cerebral hemorrhage, 
head trauma Taking certain medications and lowering 
blood pressure are among the causes of seizures [4, 5]. 
Convulsions are usually accompanied by fever [6, 7]. The 
prevalence of seizures is usually 4 to 6 per thousand in 
children [8]. The prevalence of seizures in Iran is about 
one percent [9]. Primary treatment for seizures is valproic 
acid, lamotrigine and topiramate. For partial seizures, 
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carbamazepine and phenytoin are most commonly used. 
In addition, phenobarbital is often the drug of choice for 
seizures in young children [10, 11]. To treat it, various drugs 
are used, especially anticonvulsant drugs. Since other 
therapeutic properties have been proven for this group 
of drugs, so now there are various uses of neurological, 
dermatological, etc. for them [12]. Medicinal plants are 
plants whose various organs such as roots, stems, leaves, 
flowers and branches contain effective substances 
that have a variety of medicinal activities and can be 
effective for various diseases and disorders of the body 
organs [19- 13]. Due to the relatively high prevalence of 
seizures in our society and the many applications of 
other anticonvulsant drugs, the number of prescriptions 
of these drugs is very high [2,9]. They usually have many 
side effects, so using a natural source of medicine with 
fewer side effects can be very important. 

The main purpose of this review study is to identify 
and report of medicinal plants which are used in Iranian 
ethno-botany knowledge to treat seizures in children and 
adults. 

Method

In this study, it was used to review articles in 
Iranian ethnobotanical medicine sources. For this 
purpose, keywords such as seizures, medicinal plants, 
ethnobotany, identification of medicinal plants, region 
and Iran were used. Databases such as ISI Web of 
Science, PubMed, Scopus, ISC, Magiran and Google 
Scholar were used to review articles and resources 
(articles of 2001 to 2020). In this study, 47 articles were 
found. Three articles also lacked full text. There were two 
duplicate articles that were deleted. Finally, 43 articles 
were reviewed to review the texts. Out of 43 articles, 
only 8 articles contained ethnobotanical information on 
seizures. 

Results

Medicinal plants Anthemis nobilis L., Leonurus 

cardiac L., Lotus corniculatus L., Hyoscyamus niger 

L., Salvia spp., Grammosciadium platycarpum Boiss. 
& Hausskn., Nigella sativa L., Anethum graveolens L., 

Papaver fugax Poir., Lotus corniculatus L., Verbascum 

thapsus L., Ferula assa-foetida L., Ferula gumosa 

Boiss., Heracleum persicum Desf.ex Fischer., Angelica 

archangelica L., Vicia faba L., Verbascum pseudonobile 

Stoj & Stef., Melissa officinalis L., Teucrium polium L., 

Datura stramonium L., Hymenocrater spp. and Melissa 

officinalis L. are some of the medicinal plants in different 
parts of Iran. Used to treat seizures. 

Anthemis nobilis L. (Asteraceae): 

Plant organs flower in the area Arasbaran are used 
to treat seizures. The main active ingredient of this plant 
is α-bisabolol [20]. 

Leonurus cardiac L. (Labiatae): 

Plant organs aerial organs in the area Arasbaran 
are used to treat seizures. The main active ingredient 
of this plant are benzoic acid, transilin, isosalicin, 
soyasaponin I, dehydrosoyasaponin I, medicarpin-3-O-
β-D-glucopyranoside, pharbitoside A and p-coumaric 
acid [20]. 

Lotus corniculatus L. (Papilionaceae):

Plant organs flowers and fruits in the area Arasbaran 
are used to treat seizures. The main active ingredient of 
this plant are atropine, scopolamine, hyoscine [20]. 

Hyoscyamus niger L. (Solanaceae): 

Plant organs seed in the area Arasbaran are used to 
treat seizures. The main active ingredient of this plant 
are atropine, scopolamine, hyoscine [20]. 

Salvia spp. (Lamiaceae): 

Plant organs aerial parts in the area Abadeh Fars are 
used to treat seizures. The main active ingredient of this 
plant are α-thujone, 1,8-cineole, viridiflorol, β-thujone 
and β-caryophyllene [21]. 

Grammosciadium platycarpum Boiss. & Hausskn. 
(Apiaceae):

Plant organs aerial organs in the area Behbahan are 
used to treat seizures. The main active ingredient of this 
plant is Linalool and (E,E)-α-farnesene [22]. 

Nigella sativa L. (Caryophyllaceae):

Plant organs seed in the area Behbahan are used to 
treat seizures. The main active ingredient of this plant are 
thymoquinone, dithymoquinone, thymohydroquinone 
and thymol [22]. 
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Leonurus cardiaca L. (Lamiaceae):

Plant organs aerial organsin the area Behbahan are 
used to treat seizures. The main active ingredient of this 
plant are epi-cedrol, α-humulene, dehydro-1,8-cineole, 
germacrene D, spathulenol [22]. 

Anethum graveolens L. (Apiaceae):

Plant organs leaves and seed in the area Mariwan 
are used to treat seizures. The main active ingredient of 
this plant are a-Phellandrene, p-Cymene, g-Terpinene, 
a-Pinene, Limonene, Germacrene D, Dill ether, 
β-Myrcene, a-Thujene [23]. 

Papaver fugax Poir. (Papaveraceae):

Plant organs aerial organs in the area Mariwan are 
used to treat seizures. The main active ingredient of this 
plant are thebaine, isothebaine, (-)-nuciferine [23]. 

Lotus corniculatus L. (Fabaceae): 

Plant organs aerial organs in the area Sajasrood 
are used to treat seizures. The main active ingredient 
of this plant are benzoic acid, transilin, isosalicin, 
soyasaponin I, dehydrosoyasaponin I, medicarpin-3-O-
β-D-glucopyranoside, pharbitoside A and p-coumaric 
acid [24].

Verbascum thapsus L. (Scorphalariaceae): 

Plant organs aerial organs in the area Sajasrood are 
used to treat seizures. The main active ingredient of this 
plant are luteolin and 3-O-fucopyranosylsaikogenin F 

[24].

Ferula assa-foetida L. (Apiaceae):

Plant organs resin and roots in the area East 
Khuzestan are used to treat seizures. The main active 
ingredient of this plant are α-eudesmol, α-pinene, 
β-pinene, β-dihydroagarofuran, γ-eudesmol, guaiol, 
limonene, α-phellandrene, (E)-β-ocimene, 5-epi-7-epi-
α-eudesmol, β-eudesmol [25].

Ferula gumosa Boiss. (Apiaceae): 

Plant organs resin and roots in the area East 
Khuzestan are used to treat seizures. The main active 
ingredient of this plant are γ-elemene, germacrene B, 
(E)-γ-bisabolene, viridiflorene and epizonaren [25].

Heracleum persicum Desf.ex Fischer. (Apiaceae):

Plant organs resin and roots in the area East 
Khuzestan are used to treat seizures. The main active 
ingredient of this plant is trans-Anethole [25].

Angelica archangelica L. (Apiaceae): 

Plant organs flower in the area East Khuzestan are 
used to treat seizures. The main active ingredient of this 
plant is α-bisabolol [25].

Vicia faba L. (Papilionacea): 

Plant organs leaves and seeds in the area East 
Khuzestan are used to treat seizures. The main active 
ingredient of this plant are α-pinene, δ-3-carene, 
limonene, sabinene, δ-phel-landrene, δ-3-carene, 
α-phellandrene [25].

Verbascum pseudonobile Stoj & Stef. 
(Scrophulariaceae):

Plant organs flower in the area East Khuzestan are 
used to treat seizures. The main active ingredient of this 
plant is Anthocyanins [25].

Anethum graveolens L. (Apiaceae): 

Plant organs flower in the area Kazerun are used to 
treat seizures. The main active ingredient of this plant 
are a-Phellandrene, p-Cymene, g-Terpinene, a-Pinene, 
Limonene, Germacrene D, Dill ether, β-Myrcene, 
a-Thujene [26].

Melissa officinalis L. (Lamiaceae): 

Plant organs flower in the area Kazerun are used to 
treat seizures. The main active ingredient of this plant 
are Geraniol, citronellal, neral [26].

Teucrium polium L. (Lamiaceae): 

Plant organs aerial organs in the area Kazerun are 
used to treat seizures. The main active ingredient of this 
plant are α-pinene, β-pinene and p-cymene [26].

Datura stramonium L. (Solanaceae):

Plant organs aerial organs in the area Kazerun are 
used to treat seizures. The main active ingredient of this 
plant are Scopolamine, Daturanolone, daturadiol and 
Hyoscine [26].
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Hymenocrater spp. (Lamiaceae): 

Plant organs aerial organs in the area Mashhad are 
used to treat seizures. The main active ingredient of this 
plant are Geraniol, citronellal, neral [27].

Data obtained from the study of plants with 
anticonvulsant effect in ethno-botanical knowledge 
were analyzed. According to the results, the plants of 
this study belong to 11 plant families. Accordingly, 
the aerial part with 32% is the most plant part used for 
seizures. 

Also, most of the medicinal plants used to treat 
seizures were related to the northern region of Khuzestan. 
People of Mashhad region have the most knowledge 
about the effect of medicinal plants and traditional 
medicine in the treatment of seizures. 

Discussion

Seizure, which is a limited event of cerebral palsy, 
can be caused by abnormal depletion of brain neurons 
[28] and important causes of seizures include brain 
infection, cerebral ischemia, and concussion [28]. In 
the present study, it was found that traditionally (in 
ethnobotanical knowledge) of Chamomile, Common 
motherwort, Hyoscyamus niger, Common sage, 
Dill, Fennel flower, Jimsonweed, Poppy, Mullein, 
Asafoetida, Ferula gummosa, Heracleum persicum, 
Broad bean, Dracocephal have been used to treat 
seizures. Experimental studies on animal models of 
Iranian medicinal plants such as Peganum harmala 
[29], Lavandula officinalis [30], Matricaria chamomilla 
[31], Tanacetum sonbolii [32], Acanthode Launaea [33], 
Ocimum basilicum [34], Salvia sahendica [35], Ruta 

graveolens [36], Elaeagnus angustifolia [37], Zizphora 

tenuior [38], Heracleum persicum [39] and Scrophularia 

striata [40] have anticonvulsant effects. Traditional 
medicine and ethnobotanical knowledge have evolved 
over thousands of years and have played an important 
role in influencing people’s health. Ethnobotanical 
knowledge studies how people of a certain ethnicity 
or culture use the native plants of that region. In fact, 
ethnobotany has been an important tool for gathering 
ideas as well as a way to extract indigenous knowledge 
of the use of plants, especially as medicine, with the aim 
of producing new commercial products. Ethnobotanical 
knowledge is part of the national capital of every ethnic 

group and culture of every region, which includes their 
local therapeutic beliefs about plants and their properties, 
which are the result of centuries of trial and error in the 
natural environment and are degenerating due to orality.

Chamomile and H. persicum are medicinal plants 
that have been proven to have anticonvulsant effects in 
both traditional and ethnobotanical science and modern 
pharmacology, and show that traditional knowledge 
and local therapeutic beliefs can pave the way for drug 
production in modern medicine.

Causes of seizures include various tumors, 
concussions, neurological diseases, infections, 
congenital diseases, fever, toxic agents and metabolic 
factors [41]. In experimental and clinical studies, seizures 
act as inhibitory transmitters by various mechanisms such 
as glycine receptors [42]. Treatment for seizures such as 
phenobarbital, phenytoin, valproic acid, carbamazepine 
and diazepam [43]. Medicinal plants have anticonvulsant 
properties on seizures by similar mechanisms as 
chemical drugs. Medicinal plants with mechanisms such 
as reducing the time of tonic and clonic of seizures, 
increasing latency to the onset of frontal lobe clonus, 
recent increase in myoclonic contractions, increasing 
the onset threshold of seizures, latency at the time of 
generalized tonic-clonic seizures, decrease in incidence 
Imbalance and jump have anti- seizures effects [44-48]. 
The use of plant antioxidants and medicinal plants is a 
useful solution for the treatment of various disorders and 
diseases [49-58].

Conclusion

Medicinal plants contain effective medicinal 
substances that improve and treat seizures by known 
mechanisms.
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Abstract

Introduction -Locked facet joint is a type of facet joint dislocation which occurs due to jumping of the 
inferior articular process over the superior articular process of the vertebra below and causes locking in 
that position. It can be unilateral or bilateral. In case of unilateral facet joint locking mechanism is flexion/
distraction and rotation. Only 30% of cases associated with neurologic defect. Most often it occurs at C4-5 
and C5-6 level. Inferior articular facet of superior vertebral body is locked in front of the superior facet 
of the more inferior vertebral body but only on one side. X-ray Image Findings in such cases are - subtle, 
slight anterior subluxation of one vertebral body on the one below usually less than 25% of the width. On 
lateral view of cervical spine, some bodies appear true lateral below level of injury and oblique above level 
of injury that is the “Bow-tie sign”. Spinous processes do not align on frontal film. Spinous processes of 
inferior vertebrae displace toward the locked side. In case of bilateral facet joint locking there is always 
a history of severe flexion injury. Both anterior and posterior ligamentous structures are disrupted at site 
of injury. More superior vertebra subluxes forward by 50% or more of the body below. Usually occurs in 
lower cervical spine. Generally, facet locking is a rare occurrence. Case Description – a case of 43 years 
old female is presented in the report who presented with pain and stiffness in neck which was sudden in 
onset was present since last two days. Assessment, patient’s history and treatment have been discussed in the 
case study. Conclusion – This case study concluded that there is a significant effect of the given therapeutic 
intervention on pain, range of motion and activities of daily living (ADL) of the patient. 
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Introduction

Locked facet joint is a form of facet joint dislocation 
which occurs due to the jumping of the lower articular 
process over the lower vertebra upper articular process 
and becomes locked in the place. It Can be mutual 
or unilateral. 1 If there is muscle weakness in the 
surrounding area, or previous injury/locking, it may not 
take much force to cause it. The simple act of bending 

or twisting, even a little bit, can create dislocation. Even 
if the back muscles are strong, exerting more motion or 
force than the muscles have strength for will push the 
joint out of place. Facet joint pain can occur secondary 
to a traumatic event, but more commonly, it is the 
result of repetitive stress and/or cumulative low-level 
trauma. Data from cadaveric studies have shown 
that anatomical changes occur more rapidly during 
sustained flexion than with repetitive movements.2 
Unilateral facet dislocation without fracture can also be 
created with moderate loads when axial torque is applied 
while the facet is distracted.3 : During bilateral facet 
dislocation, the main loads included flexion moment 
and forces of axial compression and anterior shear. 
These loads caused flexion rotation, facet separation, 
and anterior translation of the upper facet relative to 
the lower.4  Inflammation and degenerative changes to 
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the facet joints may result in pain, loss of motion, and 
severe encroachment or pinching of the nerve exiting the 
spinal column. Common causes of facet joint irritation 
include: Degeneration, arthritic changes or general 
wear-and-tear of the joint over time.5 Symptoms of a 
locked facet joint can include Pain, inability to move 
back to your starting position, referred or radiant pain 
away from the joint, muscle spasms on the same or 
opposite side, difficulty stretching, difficulty moving in 
any direction. Treatment consists of a simple, usually 
painless manipulation to unlock the joint. However, 
exercises are prescribed to restore range of motion, 
and to build muscle strength in that area.6 In this case 
patient had weakness of cervical muscles due to posture 
she assumed for a long time due to her profession. This 
weakness of cervical muscles and some trauma which 
may have occurred unknowingly during any day to day 
activity may have resulted in locking of the facet joint 
in this case. 

Patient Information:

A 43 years old female patient, nurse by occupation, 
with right-handed dominance was referred into 
physiotherapy department. As per the information 
given by the patient, she started experiencing pain and 

stiffness in neck since morning of 1st of August. Patient 
tried some of the home remedies like she applied some 
pain-relieving gels and took hot fomentation but had 
no relief. Hence after two days that is on 4th of August 
patient came to Acharya Vinoba Bhave Hospital and 
consulted in orthopedic department. Here in orthopedic 
department detail evaluation and x-ray investigations 
were done. In x-ray the tip of the inferior articular 
process of C4 vertebra was seen anterior to the superior 
articular process of the C5 vertebra and hence patient was 
diagnosed as a case of cervical locked facet joint (C4 – 
C5) (Image 1). Patient was prescribed with analgesic 
medicine and was advised physiotherapy. Since then 
patient is undergoing physiotherapy treatment.

On examination, swelling was seen on the neck 
(posterior aspect) and upper back region. Patient had 
unbearable pain and rated it 9 on visual analogue scale. 
On palpation grade 3 tenderness was noted in the 
posterior region of the neck. Ranges and muscle strength 
of the cervical joint were found to be reduced (Image 
2). Right side trapezius was slightly tighter than the left 
side. Neck disability index was recorded for the patient 
and 70% disability was noted. Ranges and MMT before 
starting the treatment are given in the below tables.

EVENTS DATE

Symptoms arousal 1 August 2020

Evaluation and Investigation 4 August 2020

Beginning of Physiotherapy treatment 5 August 2020

Revaluation to check improvement in patients’ symptoms (improvement was seen in outcome 
measures)

12 August 2020

Revaluation to check improvement in patients’ symptoms (significant improvement was seen in 
outcome measures)

20 August 2020
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Timeline: 

Table 1. – Showing Ranges Of Cervical Joint Before And After Treatment

Cervical Range of Motion Pre-Treatment Post Treatment

Flexion 30 75

Extension 20 65

Right Left Right Left

Lateral Rotation 15 12 35 30

Side Flexion 30 20 80 75

 

Table 2: Muscle Strength Before and after Treatment

Cervical Muscles Pre-Treatment MMT
Resistive Isometric 

Grading
Post Treatment 

MMT
Resistive Isometric 

Grading

Flexors 3- Painful and Weak 4 Painless and Strong

Extensors 3- Painful and Weak 4 Painless and Strong

Right Left Right Left

Lateral Rotators 3- 3- Painful and Weak 4 4 Painless and Strong

Side Flexors 3- 3+ Painful and Weak 4 4 Painless and Strong

 

TABLE 3 – VAS AND NDI SCORE PRE AND POST TREATMENT

PRE- TREATMENT POST TREATMENT

VAS SCORE 9 3

NDI 70% 30%
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IMAGE 1 – AP and Lateral View Cervical X-ray 

IMAGE 2 – Cervical Ranges before Treatment

There was no evidence of any neurological 
involvement. The therapeutic interventions were started 
from first day after taking written consent from the 
patient. 

In 1st week - Mulligan mobilization was used to 
mobilize the stiff cervical joint (Image 3). SNAGS was 
applied in sitting position and 7 repetitions were given 
in each sitting. MET was also given as per the dosage of 
5 repetition per sitting to mobilize the joint and reduce 
stiffness. Passive stretching of trapezius muscle was 
given. Mobilization session was followed by active 
exercises of neck like active neck movement. Post 

treatment icing was given for 10 mins.

In 2nd week – same protocol as first week was 
given with few new active exercises like active neck 
movements, chin tucks, static neck, isometric neck and 
active trapezius stretching which were added. Patient 
was advised to practice all the active exercises twice at 
home.

After 2 weeks of regular treatment patient had relief 
in the symptoms that is there was considerable decrease 
in pain and stiffness. Significant improvement was 
seen visual analogue scale rating which reduced to 3 
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after 2 weeks of treatment. Ranges of cervical joint had 
improved significantly. Improvement in muscle strength 
was also seen. As symptoms were relieved improvement 

was also seen in neck disability index and the disability 
was reduced to 30%. Post treatment ranges and MMT is 
given in the tables below.

IMAGE 3 – Manual Manipulations given by the Therapist

IMAGE 4 – Cervical Ranges after Undergoing Treatment for 2 Weeks
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Results

After two weeks of regular treatment patient had 
significant improvement in her symptoms. There 
was improvement in patients neck ranges and muscle 
strength which have been mentioned in table 1 and 2. 
Also pain had subsided so the VAS rating which was 9 
pre treatment reduced to 3 after regular treatment of two 
weeks. Improvement was also seen in neck disability 
index which have been shown in table 3 and Image 4.

Discussion

This was one of the challenging cases which 
we handled successfully in our department. As 
physiotherapists are known for their healing hands this 
case can be a perfect example for that as patient was 
purely treated with manipulations without application 
of any electrical modality. Hence, we concluded that 
manipulations can be successfully used to treat neck 
disorders. Laxmaiah Manchikanti et. al. conducted 
a study in 2004 in which she concluded that the 
prevalence of facet joint pain in patients with chronic 
cervical spine pain was 55%.7 Muhammad Osama in 
2020 concluded in his study that MET in combination 
with conventional therapy improved spinal curvature, 
pain, disability, ROM and isometric muscle strength.8 
Oznur Buyukturan, in 2018 concluded in his study 
that mulligan mobilization technique had  significant 
effects on pain, ROM, functional level, kinesiophobia, 
depression, and QoL as long as it is performed by 
a specialist in patients of neck pain9. S J Horton in a 
case report in the year 2002 concluded that it may well 
be that the thoracic spine is ideally suited to SNAGs, 
and therefore may be the treatment of choice in acute 
presentations of thoracic pain when the zygapophyseal 
joints are implicated. Rather than just using SNAGs 
to improve end range of motion, they may also have a 
role in correcting acute postural deformity10. L Exelby 
in 2001 in a case report demonstrated an intervention 
to restore normal inter-segmental gliding using a 
mobilization with movement (MWM) in the 4-point rock 
back position which is followed by extension MWM 
of the lower lumbar spine. The treatment satisfied the 
theories proposed for the reduction of a facet joint lock. 
11 YU Ze-sheng in 2007 concluded that for patients 
with cervical dislocation with locked facet, rapid skull 
traction-reduction should be performed for bilateral 

cervical locked facet dislocation.12Xinjia wang in 2018 
concluded that closed reduction of bilateral locked 
facet joints of the lower cervical spine is possible, but 
reduction of unilateral locked facet joints of the lower 
cervical spine (ULFJLCS) is challenging.13 In 2016 
Soumyajit Basu in his study concluded that preoperative 
traction is a safe and effective initial treatment for 
neglected cervical facet dislocation, as it reduces the 
need for extensive (anterior and posterior) surgery. 14

As per the above studies, simple conclusion can be 
derived that manipulations are very effective in treating 
locked facet joint. In this case patient was treated with 
combination of manipulations without applying any of 
the electrical modalities. Combination of mulligan and 
MET technique provided an excellent effect and patient 
had significant relief of the symptoms within a short 
span of 14 days.

Strength in this case was patient was very motivated 
and regular towards the treatment sessions. Limitations 
were that patient was advised to take rest but she could 
not do so as she was a working and could not discontinue 
her job. 

Conclusion

Neck pain and stiffness may hamper day to day 
activities of oneself. Present report is a example which 
proves as to why a therapist is addressed for his healing 
hands as in this case no modality was used. Here after 
regular 2 weeks of treatment significant improvement 
was seen in cervical rangers and muscle strength. Even 
the pain had subsided drastically with improvement in 
NDI. Hence case signifies the importance of manual 
manuplations and glorifies its benefits.

Patient Informed Consent:

Proper patient consent was taken from patient for 
writing this case report.
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Abstract

One hundred bacteria isolated from conjunctivitis and keratitis showed 14 different bacterial species as 
Staphylococcus aureus, Staphylococcus epidermidis and Pseudomonas aeruginosa were the most. All 100 
isolates were tested for their ability to form biofilm, 65 isolates (65%) showed positive for congo red agar 
(CRA) test with the exception of Enterobacter hormaechei, Staphylococcus haemolyticus and Bacillus 
pumilus species, while 84 isolates (84%) showed positive for microtiter plate assay except Bacillus pumilus 
species. Nevertheless, icaAD genes were detected in 75 isolates (75%) within all species. Although 100 
bacterial isolates showed different results toward biofilm production tests, CRA, MTP assay and icaAD 
genes, but there was no significant difference found among these tests. Appliedally, the ability to adhere on 
contact lenses (In vitro) appeared Staphylococcus aureus has the highest adhesion 12(92.3%) followed by P. 
aeruginosa 3(75%) and Staphylococcus epidermidis 3(60%).

Keywords: Biofilm, conjunctivitis, Enterobacter hormaechei, Staphylococcus haemolyticus, Bacillus pumilus 

Introduction

Biofilm is a community of microorganisms adhering 
to a surface and surrounded by a complex matrix of 
extra-polymeric substances[1]. It is a structure that gives 
single cell of organisms the ability to form temporary 
multicellular lifestyle in which group behavior 
facilitates survival in harsh environments[2]. It becomes 
like a community of microorganisms attached to the fix 
surface to be considered as a complex developmental 
process in nature[3]. The genes encoding the synthesis 
of PIA are organized in the intercellular adhesion (ica) 
operon, icaA is responsible of N-acetylglucosaminyl-
transferase activity while icaD directs the correct folding 
of the membrane insertion of icaA and may act as a link 
between icaA and icaC[4]. Among the most common 
bacteria that are associated with biofilm production 

and causing ocular infections are Pseudomonas spp., 
Staphylococci, Enterococci and Streptococci[5, 6].The 
existence of biofilms in association with many eye 
infections has been recorded, especially in people 
wearing contact lenses and using contact lens storage 
case for a long time (Weissman and Mondino, 2002). 
Biofilm provides several advantages for pathogenic 
bacteria such as protection and resistance to antibiotics, 
antiseptics, avoiding host immune attacks, complement 
system and phagocytes[7].Because the increasing of eye 
bacterial infections associated with the using of contact 
lenses, the present study oriented to detect the adherence 
frequency of the bacteria isolated from eye infections 
and their ability to adhere on the contact lens materials 
(In vitro).

Materials and Methods 

Samples from eye infection cases were collected 
from conjunctivitis and keratitis, cultured and bacteria 
identified by 16S rRNA sequencing as Mahdi et al. 
(2021) “under publishing”.

Corresponding author :
Mohammed A. Mahdi
email: micromoh77@yahoo.com

DOI Number: 10.37506/ijfmt.v15i3.15446



1006    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Congo Red Agar (CRA) Method 

One hundred bacterial isolates were cultured by 
streaking technique on plates containing Congo red agar 
and incubated in 37oC for 24 hrs. Plates were examined 
for black colonies as positive and colourless as negative 
[8].

Formation of biofilms in microtiter plates (MTP) 

Two new sterile empty (96-well Microtiter) Plates 
were measured by micro ELISA auto reader wave length 
at 490 nm and the data were considered as a control [9]. 
100 bacterial isolates were activated by inoculation 
(separately) in 20 ml tubes contain 10 ml brain heart 
infusion agar (LAB company, UK) with 2% sucrose and 
incubated at 37oC for 18-24 hrs. Each well of Microtiter 
Plate was filled with 200 μl bacterial suspension of each 
isolate, except the first row of wells were filled with 
BHIB with 2% sucrose without bacterial culture as a 
blank, the Microtiter Plates were covered and incubated 
at 37oC for 24 hrs. The contents of each well were then 
removed gently by inverting and tapping the plates, wells 
were washed four times with 200 μl phosphate buffer 
saline (LAB company, UK) to remove the free floating 
bacteria. Biofilms formed by adherent bacteria were 
fixed by adding 200 μl of 2% sodium acetate (Thomas 
baker company, India) for 30 min. at room temperature, 
the wells were stained by adding 200 μl of 0.5% crystal 
violet for 5 min., plates were washed with running tap 
water and left to dry at room temperature. The optical 
density (OD) of the post processed Microtiter Plates was 
measured using micro ELISA auto reader at wave length 
490 nm [10]. The formation of biofilms were determined 
by calculating the differences between the readings of 
pre-culture and post-culture then the results recorded as 
OD Pre culture < OD Post-culture = positive and OD Pre 
culture ≥ OD Post-culture = negative.

Amplification of icaAD gene 

IcaA and icaD genes were amplified separately 
by PCR for 100 bacterial isolates according to 
Hussein (2013). The sequence of primers icaA  

Forward: 5-TCTCTTGCAGGAGCAATCAA-3, 
R e v e r s e : 5 - T C A G G C C A C T A 
ACATCCAGCA-3, and icaD Forward: 
5-ATGGTCAAGCCCAGACAGAG-3, Reverse: 
5-CGTGTTTTCAACATTTAATGCAA-3. 25μl of PCR 

reagent mixture contains 12.5 μl of Go Taq Green master 
mix (Bioneer , Korea) , 5 μl of DNA template, 1 μl from 
each primers (Macrogen, Korea) and 5.5 μl of Nuclease 
Free water ( Bioneer , Korea ). The Verity thermo cycler 
(Applied Biosystem , USA ) was used with conditions 
for amplifying one cycle at 94°C for 5min. followed by 
50 cycles at 94 °C for 30 sec. 55.5° C for 30 sec. and 
72°C for 30 sec. Final extension at 72°C for 1 min . The 
bands were detected on agarose gel electrophoresis and 
photographed under UV transilluminator (Wisd, Korea). 

Adhesion of bacteria on contact lenses (In vitro) 

Twenty five sterile cosmetic soft contact lenses (Bella 
brand) were used for studying the practically adherence 
ability of some isolates as a modified techniques from 
Abd Al Wahid and Abd Al-Abbas (9). 25 test tubes 
(20 ml) containing 10 ml of BHIB with 2% sucrose 
prepared and autoclaved at 121°C for 15 min. a single 
new contact lens was inoculated in each tube. 22 isolates 
(13 isolates of S. aureus , 5 isolates of S. epidermidis 

and 4 isolates of P. aeruginosa) were cultured in the 22 
tubes and the 3 tubes left without culturing as blank. 
After incubation all tubes at 37oC for 24 hrs. each 
contact lens from all tubes was washed five times with 
sterile PBS to remove any free-floating bacteria, then 
washed by solution of 2% sodium acetate to fix the 
adherent bacteria, each contact lens was re-inoculated 
in test tube containing 10 ml BHIB and incubated at 
37oC for 24 hrs. all contact lenses were cultured on 
petri dishes containing BHIA and incubated at 37oC for  
24 hrs. The bacterial growth observing around the 
contact lens in each petri dish referring to the ability of 
adherence.

Results

Congo red agar (CRA) test

Sixty five isolates (65%) showed positive results to 
CRA test (Figure 1 and Table 1). S. aureus 25(75.76%) , 
S. epidermidis 16(57.14%), P. aeruginosa 6(85.71%), E. 

faecalis 4(57.14%), B. subtilis and S. pyogenes 3(100%) 
for both, S. hominis and P. mirabilis 2(66.67%) for 
both , S. lugdunensis 2(100%) , B. amyloliquefaciens 
and E. cloacae 1(100%) for both, with high significant 
difference (P≤0.01).
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Microtiter plate (MTP) assay

Eighty four (84%) of isolates showed positive 
results to Microtiter plate (MTP) assay (Table 1) as 
violet wells (Figure 2). S. aureus 28(84.85%) , S. 

epidermidis 22(78.57%), P. aeruginosa and E. faecalis 
6(85.71%) for both, B. subtilis 5(83.33%), E. hormaechei 

4(100%), S. pyogenes and S. hominis 3(100%) for 
both, P. mirabilis 2(66.67%) , S. lugdunensis 2(100%) 
, B. amyloliquefaciens, S. haemolyticus and E. cloacae 

1(100%) for each, with high significant difference 
(P≤0.01).

Adherence gene icaAD

Figure (3) showing the bands of icaA gene on agarose 
gel with size 188 bp. While, Figure (4) showing the bands 
of icaD gene with size 198 bp. IcaAD genes showed 
the presence of icaA and/or icaD genes in 75(75%) of 
the total bacterial isolates. S. aureus 26(78.79%) , S. 

epidermidis 19(67.86%), P. aeruginosa 5(71.43%), E. 

faecalis 4(57.14%), B. subtilis 5(83.33%), E. hormaechei 

3(75%), S. pyogenes and S. hominis 3(100%) for both 

, P. mirabilis 1(33.33%) , S. lugdunensis 2(100%) , 
B. amyloliquefaciens, S. haemolyticus, E. cloacae and 
B. pumilus 1(100%) for each, with high significant 
difference (P≤0.01) as (Table 1). However, there was no 
significant differences between CRA, MTP and icaAD 
genes. Although 100 bacterial isolates showed different 
results toward biofilm production tests, CRA (65%), 
MTP assay (84%) and icaAD gene (75%), but, there was 
no significant difference found among these tests, even 
within bacterial species.

Adhesion of bacteria on contact lenses (In vitro)

Out of 22 different bacterial isolates, only 18(81.8%) 
isolates were win to adhere and grow on BHIA by 
culturing the contact lenses, the highest adhesion was 
12(92.3%) of S. aureus with significant difference 
(P≤0.05) than 3(75%) of P. aeruginosa and 3(60%) of 
S. epidermidis (Table 2). Only four isolates (S. aureus 
1 , S. epidermidis 2 , P. aeruginosa 1) were failed to 
grow. Interestingly, no growth was shown in any control 
contact lenses (Figure 5) 

 

Figure 1. Congo Red Agar (CRA) test of two S. aureus isolates.
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Figure 2. Microtiter plate (MTP) assay. Positive: Violet dye showed the adherence of bacteria in the wells. 
Negative: colourless, no adhesion.

 

Figure 3. Agarose gel electrophoresis showing amplified ica A gene (188 bp). Lane L: 100 bp Marker, Lane 
7, 9, 17, 21, 36, 37, 60, 72 and 76 were the No. of bacterial
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Figure 4. Agarose gel electrophoresis showing amplified icaD gene (188 bp). Lane L: 100 bp Marker, Lane 1, 
2, 3, 20, 80, 83, 60, 84 and 99 were the No. of bacterial isolates containing icaD gene bands . 

Figure 5. A- Growth of bacteria around contact lens after washing with PBS and re- cultured on BHIA. B. 
No growth of bacteria around contact lens after washing with PBS and re-culture on BHIA.

Table 1. Frequency of bacterial species isolated form human eye infections against different tests.

No. Bacterial species n
Congo red 
agar n(%)

Microtiter 
plate (MTP) 
assay n(%)

IcaAD gene
n(%)

n
Adhesion on 
contact lens 

n(%)

1 Staphylococcus aureus 33 25(75.76%) 28(84.85%) 26(78.79%) 13 12(92.3%)

2 Staphylococcus epidermidis 28 16(57.14%) 22(78.57%) 19(67.86%) 5 3(60%)

3 Pseudomonas aeruginosa 7 6(85.71%) 6(85.71%) 5(71.43%) 4 3(75%)

4 Enterococcus faecalis 7 4(57.14) 6(85.71%) 4(57.14) 0 0
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5 Bacillus subtilis 6 3(50%) 5(83.33%) 5(83.33%) 0 0

6 Enterobacter hormaechei 4 0 4(100%) 3(75%) 0 0

7 Streptococcus pyogenes 3 3(100%) 3(100%) 3(100%) 0 0

8 Staphylococcus hominis 3 2(66.67%) 3(100%) 3(100%) 0 0

9 Proteus mirabilis 3 2(66.67%) 2(66.67%) 1(33.33%) 0 0

10 Staphylococcus lugdunensis 2 2(100%) 2(100%) 2(100%) 0 0

11 Bacillus amyloliquefaciens 1 1(100%) 1(100%) 1(100%) 0 0

12 Staphylococcus haemolyticus 1 0 1(100%) 1(100%) 0 0

13 Enterobacter cloacae 1 1(100%) 1(100%) 1(100%) 0 0

14 Bacillus pumilus 1 0 0 1(100%) 0 0

Total 100 65(65%) 84(84%) 75(75%) 22 18

*= P≤0.01

Cont... Table 1. Frequency of bacterial species isolated form human eye infections against different tests.

Discussion

The ability of 100 isolates to produce biofilm 
were examined by three methods: Congo red agar 
(CRA), Microtiter plate assay (MTP) and icaAD genes 
detection. Biofilm producers give black colour colonies 
and non-biofilm producers give pink colour colonies 
on CRA. This is because interaction between CR and 
polysaccharide to form black colored complex [11]. CRA 
showed 65(65%) isolates positive (Table 2). The study 
focused on S. aureus , S. epidermidis and P. aeruginosa 

because of their highest frequencies in isolation and their 
infectious importance comparing with other species 
which may show high frequency with low number as 
in many studies [12-14]. Microtiter plate (96-well plate) 
assay is a method used for detection of biofilm formation 
which allows the observation of bacterial adherence to 
an abiotic surface [15]. The advantages of this method for 

its simplicity, use of routine lab materials, ability to be 
adjusted to small or large numbers of samples, capability 
to test variety samples in a single assay and it is useful 
for detecting the early steps of biofilm formation such 
as initial surface attachment by spectrophotometric 
measurements [16]. Because of the difference in the 
thickness, all wells measured by micro ELISA auto reader 
wave length at 490 nm and the data were considered as 
a control [9]. In the present study, 84 (84%) of isolates 
showed positive results to Microtiter plate (MTP) as 
violet wells with high significant differences (p≤0.01). 
Nevertheless, the addition of sucrose was to enhance 
the biofilm production by bacteria (Eftikhar and Speert , 
2009). However, de Castro Melo, Ferreira (17) reported 
that the congo red method has higher specificity while 
MTP method has higher sensitivity.
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Multiple studies have stated PCR as an essential tool 
for ica gene identification, it is a simple, efficient, fast 
technique and requirs only minimal DNA amounts [18, 

19]. Despite icaA or icaD can be used separately, most 
studies were used icaAD genes together [20]. In the presnt 
study, the icaAD was detected in all bacterial species 
with different percentages. Despite biofilm production 
depends on the presence of either or both icaA and icaD 

genes, the lack of icaC gene may explain why biofilm 
not produced by some isolates who have icaA and icaD 
[21]. Although 100 bacterial isolates showed different 
results toward biofilm production tests, CRA (65%), 
MTP assay (84%) and icaAD gene (75%), but there 
was no significant difference found among these tests 
even within bacterial species, this result agreed with 
many studies suggested that there was no differences in 
results between phenotypic methods (congo red agar and 
microtiter plate) and icaAD PCR for detecting the biofilm 
producing bacteria [22, 23]. Biofilm plays important roles 
in ocular infections by attaching to each other and to 
ocular surfaces by which the bacteria can cause infection 
and avoiding killing effects by antibodies and antibiotics 
(bispo 2015, zegans 2002)

Twenty five sterile cosmetic contact lenses (Bella 
brand) were used to study the ability of some studied 
bacteria to adhere and to show the role of contact 
lens for transmitting the pathogenic bacteria to cause 
keratitis. The isolates were chosen randomly from three 
species (S. aureus , S. epidermidis and P. aeruginosa) 
the focusing on these three species was of their highest 
frequency in isolation and their medical importance in 
clinical ifections. There are several factors affecting on 
the bacterial adhesion to contact lenses such as bacterial 
species or strains, chemicals substances of the contact 
lens (silicon or hydrogel) and physical properties 
“hydrophobic or hydrophilic” [24]. In the present study, 
the adhesion of S. aureus was higher than P. aeruginosa 

and S. epidermidis, this is disagreed with many studies 
that reporting P. aeruginosa has the highest adhesion on 
contact lens [25, 26], this is may be due to the isolation 
frequency of S. aureus in the present study was higher 
than P. aeruginosa.

Conclusion

S. aureus , S. epidermidis and P. aeruginosa were 
the most species in eye infections comparing to other 

bacterial species. All isolated species showed the ability 
to produce biofilm with no significant differences among 
them. The contact leses materials showed to be good 
surfaces for some bacterial species to adhere on contact 
lenses directly.

Acknowledgement : Grateful to the ophthalmologists 
Dr. Zainab K. Aldoraky, Dr. Mohammed A. Al Ashoor 
and Dr. Maha A. Mohammed for collecting samples.

Conflict of Interest: we declare that there is conflict 
of interest

Ethical Approval: the research approved by 
scientific and ethical committee at our department

Source of Funding: the research funded by the 
authors only 

References

[1]  Bridier A, Briandet R, Thomas V, Dubois-
Brissonnet F. Resistance of bacterial biofilms 
to disinfectants: a review. Biofouling. 
2011;27(9):1017-32.

[2]  De la Fuente-Núñez C, Reffuveille F, Fernández 
L, Hancock RE. Bacterial biofilm development 
as a multicellular adaptation: antibiotic resistance 
and new therapeutic strategies. Current opinion 
in microbiology. 2013;16(5):580-9.

[3]  Sutherland IW. The biofilm matrix–an 
immobilized but dynamic microbial environment. 
Trends in microbiology. 2001;9(5):222-7.

[4]  Gerke C, Kraft A, Süßmuth R, Schweitzer 
O, Götz F. Characterization of theN-
Acetylglucosaminyltransferase Activity Involved 
in the Biosynthesis of the Staphylococcus 
epidermidisPolysaccharide Intercellular 
Adhesin. Journal of Biological Chemistry. 
1998;273(29):18586-93.

[5] Archibald LK, Gaynes RP. Hospital-acquired 
infections in the United States: the importance 
of interhospital comparisons. Infectious disease 
clinics of North America. 1997;11(2):245-55.

[6]  Liesegang TJ. Contact Lens-Related Microbial 
Keratitis: Part IEpidemiology. Cornea. 
1997;16(2):125-31.

[7]  Santos ALSd, Galdino ACM, Mello TPd, Ramos 
LdS, Branquinha MH, Bolognese AM, et al. What 
are the advantages of living in a community? A 



1012    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

microbial biofilm perspective! Memórias do 
Instituto Oswaldo Cruz. 2018;113(9).

[8]  Freeman D, Falkiner F, Keane C. New method for 
detecting slime production by coagulase negative 
staphylococci. Journal of clinical pathology. 
1989;42(8):872-4.

[9]  Abd Al Wahid Z, Abd Al-Abbas MJ. Detection 
of E. Coli Strains Isolated from Water Sources 
and Diarrhea Cases by Random Amplified 
Polymorphic DNA in Basrah Governorate. 
International Journal of Sciences. 2019;8(03):68-
83.

[10]  Singh AK, Prakash P, Achra A, Singh GP, Das 
A, Singh RK. Standardization and classification 
of in vitro biofilm formation by clinical isolates 
of Staphylococcus aureus. journal of global 
infectious diseases. 2017;9(3):93.

[11]  Arciola CR, Campoccia D, Montanaro L. 
Detection of biofilm-forming strains of 
Staphylococcus epidermidis and S. aureus. Expert 
review of molecular diagnostics. 2002;2(5):478-
84.

[12]  Ong SJ, Huang Y-C, Tan H-Y, Ma DH, Lin H-C, 
Yeh L-K, et al. Staphylococcus aureus keratitis: 
a review of hospital cases. 2013;8(11):e80119.

[13]  Stapleton F, Dart J, Seal D, Matheson MJE, 
Infection. Epidemiology of Pseudomonas 
aeruginosa keratitis in contact lens wearers. 
1995;114(3):395-402.

[14]  Jang YS, Hahn YHJJotKOS. Epidemiology 
of Staphylococcus epidermidis keratitis. 
2002;43(4):665-71.

[15]  Coffey BM, Anderson GG. Biofilm formation 
in the 96-well microtiter plate. Pseudomonas 
Methods and Protocols: Springer; 2014. p. 631-
41.

[16]  Redelman CV, Hawkins MA, Drumwright FR, 
Ransdell B, Marrs K, Anderson GG. Inquiry‐
based examination of chemical disruption of 
bacterial biofilms. Biochemistry Molecular 
Biology Education. 2012;40(3):191-7.

[17]  de Castro Melo P, Ferreira LM, Nader Filho A, 
Zafalon LF, Vicente HIG, de Souza V. Comparison 
of methods for the detection of biofilm formation 
by Staphylococcus aureus isolated from bovine 
subclinical mastitis. Brazilian Journal of 
Microbiology. 2013;44(1):119.

[18]  Cafiso V, Bertuccio T, Santagati M, Campanile 

F, Amicosante G, Perilli M, et al. Presence 
of the ica operon in clinical isolates of 
Staphylococcus epidermidis and its role in 
biofilm production. Clinical Microbiology 
Infection. 2004;10(12):1081-8.

[19]  Arciola CR, Baldassarri L, Montanaro L. Presence 
of icaA and icaDGenes and slime production 
in a collection of Staphylococcal strains from 
catheter-associated infections. Journal of clinical 
microbiology. 2001;39(6):2151-6.

[20]  Terki IK, Hassaine H, Oufrid S, Bellifa S, 
Mhamedi I, Lachachi M, et al. Detection of 
icaA and icaD genes and biofilmformation 
in Staphylococcus spp. isolated from urinary 
catheters at the University Hospital of Tlemcen 
(Algeria). African journal of microbiology 
research. 2013;7(47):5350-7.

[21]  Ziebuhr W, Krimmer V, Rachid S, Lößner 
I, Götz F, Hacker J. A novel mechanism of 
phase variation of virulence in Staphylococcus 
epidermidis: evidence for control of the 
polysaccharide intercellular adhesin synthesis 
by alternating insertion and excision of the 
insertion sequence element IS256. Molecular 
microbiology. 1999;32(2):345-56.

[22]  Melo PdC, Ferreira LM, Nader Filho A, Zafalon 
LF, Vicente HIG, Souza Vd. Comparison of 
methods for the detection of biofilm formation 
by Staphylococcus aureus isolated from bovine 
subclinical mastitis. Brazilian Journal of 
Microbiology. 2013;44(1):119-24.

[23]  Oliveira A, Maria de Lourdes R. Comparison of 
methods for the detection of biofilm production in 
coagulase-negative staphylococci. BMC research 
notes. 2010;3(1):1-8.

[24]  Dutta D, Cole N, Willcox M. Factors influencing 
bacterial adhesion to contact lenses. Mol Vis. 
2012;18:14-21.

[25]  Dutta D, Willcox MD. A laboratory assessment 
of factors that affect bacterial adhesion to contact 
lenses. Biology. 2013;2(4):1268-81.

[26]  Borazjani RN, Levy B, Ahearn DG. Relative 
primary adhesion of Pseudomonas aeruginosa, 
Serratia marcescens and Staphylococcus aureus 
to HEMA-type contact lenses and an extended 
wear silicone hydrogel contact lens of high 
oxygen permeability. Contact lens anterior eye. 
2004;27(1):3-8. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1013

Effect of Exotoxin a Isolated from Pseudomonas Aeruginosa 
Against Human Cancer Cell Lines

Muthanna Hamid Hassan

    Assist. Prof., Department of Biology, College of Science, University of Anbar, Iraq

Abstract

In This study, the presence of Pseudomonas aeruginosa was investigated from many clinical samples, and 
then about 54 isolates were obtained, diagnosed with all different diagnostic methods, and then the bacterial 
isolates produced for Exotoxin A were detected by the ELISA method and then the most productive isolate 
was chosen for purification by means of Precipitation with ammonium sulphate and ion-exchange column 
and detection of molecular weight was (M.W 65.03KD).The competent isolation tested its toxicity against 
two cancer cell lines HeLa and PC3 which were an inhibition ratio 69.1% and 61.6% respectively in high 
concentration.
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Introduction

Pseudomonas aeruginosa is considered an important 
opportunistic pathogen(1, 2). Causing dangerous 
infections, especially in immunocompromised 
patients(3). This infection is difficult to treat due to 
the great resistance it possesses (4). In addition; it has 
a great ability to resist a wide range of antimicrobial 
agents. Exotoxin A (ETA) is regarded as the important 
virulence factor secreted by P. aeruginosa. Liu was 
1st who disgonized and purified it (5, 6) . That ETA is 
considering an ADP-ribosylating toxin which works in 
the inhibition of protein synthesis and finally cell death 
(7) . ETA is a single chain polypeptide of a MW 66-kDa. 
It is binding to receptors as specific via endocytosis 
receptor-mediated (8). 

Material and Methods

Collection of Samples

This study have collection about 73 samples from 
pathogenic cases as Burns, Wounds, UTI infection, 

Otitis media, in AL-Ramadi Teaching Hospital and 
AL-Fallujah Teaching Hospital, throughout the period 
from 1/7/2020 to 20/9/2020. Samples were obtained 
by utilizing sterile cotton swaps whereas sterile UTI 
infection was taken by sterile container. Samples were 
streaked directly on agar of MacConcky and incubation 
was done for 24 at 37 °C.

P. aeruginosa Isolation and Identification 

For the purpose of isolating and diagnosing bacteria, 
several tests were performed:

Morphological examination: Morphological 
examination was performed with Gram stain and spore-
forming stain by light microscopy

Culture examination: Culture examination was 
performed by cultured bacterial colonies on the selective 
media MacConkey agar, cetrimide agar and incubation 
was done for 24 at 37 °C.

Biochemical exams: many biochemical exams 
were conducted for diagnosis bacteria including: IMVC, 
urease, triple sugar iron, oxidase and catalase tests for 
diagnosing confirmed of the isolates were performed 
vitek-2 system.

Production of pyocyanine: The bacteria were 

DOI Number: 10.37506/ijfmt.v15i3.15449
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cultured on agar of cetrimide and incubation was done 
for 24 at 37 °C, as a result, the green color presence 
indicates +ve results.

Growth ability at 42 °C: The bacteria were 
cultured on agar plates and incubation was done for 24 
at 42 °C, bacterial growth at such temperature mentions 
+ve results.

Protease test: For the detection the ability of 
bacteria to produce protease enzyme that were streaked 
on skim milk agar.

Detection of ETA: For the detection the ability of 
bacteria to produce Exotoxin A were tested using ELISA 
kit. 

Partial Purification of ETA

Preciptation with (NH4)2SO4: the procedure 
adopted in this study was performed according to (9) . 
Toxin was precipitated by addition of (NH4)2SO4 at (20, 
30, 40, 50, 60, 70, 80) % saturation. The product of 80% 
saturation that precipitated was utilized for obtaining 
complete toxin precipitation, and centrifugation for 
30 min at 10,000 rpm was done for separating the 
precipitant. 

Ion exchange chromatography Purification: Such 
was performed based on (10) through using column of 
DEAE-cellulose 2.5 x 15 cm that several times was 
washed with buffer of equilibration 0.01 M Tris-OH of 
pH 8. 

Toxin MW determination: gel filtration 
chromatography was used for toxin MW purified partial 
determination, toxin A was kept to flow via a glass 
column (1.5 x 60) cm which packed with Sepharose 6B, 
and then in a flow rate eluted ( 3 ml /fraction). Trypsin 
23KDa, ovalbumin 43KDa and bovine serum albumin 
(BSA) 67 KDa were protein standards.

Protein concentration determination: 
concentration of protein was performed based on (11) as 
following: A standard curve of BSA was carried out by 
utilizing various concentrations from stock solution of 
BSA based on volumes. 

Cell lines and growth conditions: Cell lines of 
cervical cancer (HeLa), prostate cancer (PC-3), and 
normal ones were utilized for determining the ETA 

effect. Such cells were on media of MEM and RPMI 
were cultured that were enriched with mixtures of FBS 
(10%) and penicillin streptomycin (1%). Incubation was 
done at 5% CO2 and 37 °C (12) .

MTT cytotoxicity assay: Based on (13) Exotoxin A 
cytotoxicity was performed. 

Statistical Analysis

The data that obtained were displayed as mean ± SD 
and statistical significances were measured utilizing test 
of ANOVA ( 14 ( .

Results and Discussion

The Results of this study refer to clinical samples 
as total of 73 were taken from various cases as showed 
in (Table1). About only 54 isolates (71.05 %) gave 
morphological features and biochemical tests in relation 
to P. aeruginosa , while the remaining isolates of 19 
might related to other bacteria being pathogenic from 
various genera as illustrated in (Figures 1,2). Diagnosis 
of the bacterium was done by means of Gram stain, and 
looks as non-sporulating, slightly or a straight curved, 
motile G- rod that aerobically growing, this is agreement 
with (15) . Generally, once clinical samples are cultured 
on agar of MaConkey, it showed all the essential traits 
of growing on that medium. The isolates cultured on 
agar of blood and appear as β hemolytic. Morphological 
suspected isolates features were pereformed based on the 
shape of colonies which if formed as colorless if cultured 
on agar of MaConkey because of no fermentation of 
lactose. Also, sub-culturing on agar of Cetrimide was 
added for bacterial inhibition other than P. aeruginosa 
(16) . According to the results of biochemical tests 
that revealed that only 54 isolates were belong to P. 

aeruginosa. These isolates gave +ve results for tests of 
catalase, oxidase, citrate utilization, while -ve results 
were obtained in production of indol and test of methyl 
red- voges proskour. 

Colonies cultured on nutrient agar for 24 h at 420C 
can grow normally; where growth appearance mentions 
+ve results. also All the bacterial isolates are represented 
P. aeruginosa, and were positive for protease this is 
in agreement with (17) who revealed that isolates of p. 

aeruginosa as over than 95% were +ve for Exotoxin A 
and protease. For the purpose of pigment production 
from such bacteria, it cultured on agar of cetrimide for 
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production of pyocyanin (H20 soluble, a blue green, non-
fluorescent, phenazine pigment) that is stimulated by the 
inclusion of MgCl2, and K2SO4 in the broth. Cetrimide 
was added to inhibit other bacteria. Its function as 
cationic detergent being quaternary ammonium leads to 
release of N and P from cells of bacteria other than P. 

aeruginosa (16) .

Exotoxin A Detection

For exotoxin A detection produced by P. aeruginosa 
isolates, kit of ELISA was utilized. About of 54 isolates, 
only 21 were detected of exotoxin A production. For 
concentrations measurement, the same kit was utilized 
also as the displayed in (Table 2). Isolates screening 
mentions that isolates mostly show +ve results. 
Nevertheless, only one isolate was elected based on their 
productivity being the highest besides their distribution 
in various sites when infections, highest isolates called 
P. aeruginosa 15, which produce (27.56) ng/ml and 
distributed in burn cases. 

Purification of Exotoxin A: such steps are includes:

Proteins precipitation by (NH4)2SO4: for toxin 
crude extract concentration and H20 removing as 
abundant as possible, (NH4)2SO4 was utilized at (20, 
30, 40, 50, 60, 70, and 80) % saturation. For exotoxin A 
precipitation, the ratio of saturation as 80% was elected. 
Such step permits the molecules salting out of from 
H20. Since (NH4)2SO4 able to neutralize charges at the 
protein surface and disrupting layer of H20 contiguous 
the protein, it will cause eventually a decline in the 
protein solubility that in turn cause protein precipitation 
via the salt effect (18,19) . 

Exotoxin A partial purification via ion-exchange 
chromatography: Exotoxin A partial purification via 
ion-exchange chromatography was done by DEAE-
cellulose utilizing. Figure 3 illustrated the DEAE-
cellulose column wash and elution to select isolate. In 
the wash steps, exotoxin A was detected, whereas the 
fractions as eluted were revealed. The obtained results 
revealed the existence of two peaks. Nevertheless, 

just one peak for each select isolates elution exposes 
activity as found via kit of ELISA. The purified partial 
proteins amounts mention as much as protein of 0.053 
mg/ml produced via isolates PA15, the number fraction 
was between 35-37. Results revealed that there are one 
protein peak will seemed following elution by gradient 
NaCl concentration, and then the absorbance was 
measured at 280 nm. 

Toxin M.W detection

The M.W was assigned to ETA produced by P. 

aeruginosa was measured via gel filtration utilizing 
Sepharose 6B in the existence of three proteins as 
standards (BSA, ovalbumin, trypsin). Every standard 
of protein and Exotoxin A were column-applied and 
individually eluted and then Ve of every standard protein 
were measured then recorded Ve/Vo for every one. The 
Results indicate that ETA has M.W (65.03) as illustrated 
in Figure 4.

Assay of Cell viability 

Effect of cytotoxicity was done by using technique 
of MTT. Figure 4 showed that declining in cells viability 
of PC3 and HeLa by concentrations and incubation 
period increasing of the extracts was noticed. Significant 
inhibition against HeLa (P<0.05) in most concentrations 
and incubation periods was observed. ETA extract 
of (400 µg/mL) as the highest concentration caused 
effect in maximum time as highest inhibition against 
PC3. High effect as cytotoxic against Hela and PC3 
was noticed if with ETA extract were treated which 
were 61.6% and 69.1%, respectively. However, they 
were of week activity versus cell line being normal. 
Normal cells were growing well in around 91%. These 
results might be explaned due to cancer cells death that 
occurred by apoptosis that is recognized as a controlled 
event. The cytokines production are known to be as 
anti-inflammatory molecules besides phagocytosis can 
cause this type of cell damage (20) . Consequently, it was 
believed that the ETA was of biological activity that 
might inhibit proliferation of cancer cells (21) .
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Figure (1): percentage of isolated P.aeruginosa  
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Figure (2): Number of the isolates P.aeruginosa 
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Table(1) Source and number of P.aeruginosa

No .positive isolatesNo. of samplesSources

3036Burns

1114Wound

814Otitis media

512UTI

5476Total

Table (2) The concentration of ExotoxinA isolated from P.aeruginosa isolates

Concentration toxin ng/mlSpecimenNO. isolates of produced ETANO

15.22UTI81

11.12Ear92

11.45Ear133

27.56wound154

21.34wound195

22.11wound206

9.23UTI247

9.77sputum298

22.76wound339

19.88UTI3410

8.65sputum3511

18.11Burn3612

24.34wound3713

13.66wound3814

17.65UTI3915

23.88wound4416

17.45burn4517

16.88UTI4718

25.45wound4919

22.32wound5120

21.66burn5221
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 Figure (3):purification of exotoxinA produced from PA15 isolate by DEAE-cellulose ion exchange 
chromatography column (2.5x15)equilibrated with 0.01m Tris HCl

Figure (4):Measured molecular weight of Exotoxin A according to ratio to ve/vo

Conclusion

This study was conducted on extracted and 
purification of exotoxin A produced by local strains of P. 

aeruginosa in Iraq then detection the molecular weight 
of toxin and have cytotoxicity against cancer cell lines.
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Abstract 

Forensic Odontology is a specialty field of dentistry that analyses dental evidence for the department of 
justice. Forensic dentistry encompasses all dental specialties and the isolation of this industry from other 
dental fields is nearly difficult. The objective of the paper is to discuss and describe the applications of 
forensic odontology in the fields of justice and crime solving.

Keywords: Odontology, Medico-legal, Teeth, Forensic 

Introduction 

The World Dental Federation describes forensic 
odontology as the dentistry field that is responsible 
for thoroughly examining the dental evidences for 
the appropriate assessment along with presentational 
discoveries related to teeth in order to promote the justice 
system [1]. It makes dentists special and more critical 
when compared to others, especially in crisis situations 

[2]. In this distinctive specialty, the various tasks vary 
from individual recognition to mass emergency response, 
including, though not limited to the examination of skin 
injuries patterned, dentures as well as dental products 
used to verify evidence [2]. Dental recognition has 
always played an important role in proof of identity of 
the casualties after disasters.

Dental documents play a major part in the completely 
disintegrated and visually challenging detection in 

cadaver identification. A variety of dental recognition 
techniques are used as this occurs. This is because dental 
tissues are of an exceptionally durable nature as a result 
of variations in temperature and decomposition, making 
them the most accurate source of DNA, that would help 
distinguish an individual [3]. The success of recognition 
relies on their usability and accuracy. Unfortunately, 
dental recognition often becomes hard to obtain when 
dentists neglect to keep proper records, resulting in 
ambiguity [4].The paper discusses the understanding 
and the value of forensic Odontology application in 
recognition of identity of suspicious victims for solving 
criminal cases [5]. The analysis of oral cavity components 
such as teeth, periodontal tissues and anatomy structures 
play an important in solving critical forensic puzzles.

Literature Background

The references are gathered from several medical 
journals and other databases like pubmed and forensic. 
Several key words like “forensic odontology, bite 
patterns, bite marks, role of forensic dentistry etc among 
others. Teeth have the ability to avoid decomposition 
and withstand extreme thermal variations. Proof from 
dental similarities remains one of the primary accurate 
recognition approaches, given this context [5, 6]. Marked 
dental results will help in injury and catastrophe rapid 
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detection. Therefore, substantial instruction must be 
provided to investigating police officers to protect 
the dental findings at the crime scene to improve 
compliance. This analysis reinforces the role of the 
dentist and dental evidence in personal identity and 
the importance of keeping all cases dental records [7]. 
Dental documents demonstrating optimal dental care 
to patients may also be very useful to legal officials 
during recognition processes [8]. It is strongly advised 
to forensic departments to include Dental research team 
from universities to attain definitive results. Legislation 
should facilitate sponsoring and extending Forensic 
Odontology in study and case work [9]. The number of 
teeth, growth patterns and the size of molar teeth provide 
great insights in identification of age which is not as 
much explored in medico legal forensic applications 
[10]. The lack of knowledge among legal professionals 

on forensic Odontology represents current situation. 
For law practitioners to have impartial justice, sound 
fundamental knowledge of forensic Odontology and its 
court applications is mandatory [11].

FORENSIC ODONTOLOGY MEDICO-LEGAL 
APPLICATIONS 

Forensic dentistry requires multidisciplinary 
experience and approach. It includes the management, 
examination, review and show of dental evidence 
in civil or criminal cases and the prosecution [12]. A 
forensic dentist has the cardinal function in recognizing 
people who have died. There are several methods 
followed like Periodontal Tissues analysis [13, 14]; Bites 
in Human Tissue [15, 16, 17]; Anatomical Structure [18, 19]; 
Anthropological Study [20, 21]; 

Table 1: Identifications of forensic Odontology in Medico-legal

Medico Legal Identifications COMMENTS

Age Estimation [ HYPERLINK \l “Aru20” 
10 ,22]

Social and Medico Legal issues in case of child abuse[ HYPERLINK \l 
“Aru20” 10 ,22, HYPERLINK \l “Wis90” 23 ,24]

Gender Identification [ HYPERLINK \l 
“Cha11” 25 ,26]

Individual, gender and ethnicity estimation can be rendered by analyzing 
teeth [ HYPERLINK \l “Hac20” 22 , 25, HYPERLINK \l “Ram15” 26 ]

Race Identification [14, HYPERLINK \l 
“Kri15” 27 ]

Blood, Saliva, DNA identifications in case of living or dead [14,16,27 ,28]

Species Identification [28,29]
Dental tissue can determine the species as dental fluids contain special details 
that can be compared and analyzed using counter-current electrophoresis with 

artificial antisera [27,28,29,30]

Mass Disaster Human / Denture identification 
[2,7,31]

Teeth structure allows identification and reconstruction of facial tissues 
[2,7,31]

The table (1) & (2) gives a view about the methods, application relative findings of forensic odontology. The 
tables also discuss the advanced and computer aided tools used for achieving precise results and finding that may be 
a value help towards solving the criminal cases. 
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Table 2: Tools used for Forensic Odontology

Digital & Computer Aided Tools Contribution to Medico-legal forensic

Dental Photography Faster evidence & economical [17,32]

Radiography
Comparison of antemortem and postmortem x-rays, mainly for determining the 

age in children and minors [19]

Electron Microscopy Scanning
As it provides fine structural data, the examination of burned teeth involves only a 

small test and does not damage the fragile specimen [33,34]

Rugoscopy, Cheiloscopy
Robust analytical instruments that provides human dental identity blueprint [35, 

36].

Computer Assisted Postmortem 
Identification system Efficiently and easily locate human dental remains [37,38]

Forensic Identifications are, by default, 
multidisciplinary team activity requiring teamwork and 
collaboration, when considered appropriate, between 
law enforcement agents, forensic pathologists, forensic 
odontologists, forensic anthropologists, serologists, 
suspects and other experts.

Bitemark Analysis 

Human bite mark is considered as violent crime. In 
the rule, it is recommended as hard evidence [24]. Sexual 
assault and child neglect are considered to be major acts 
where bite marks are found. Maxillary and mandibular 
anterior teeth are the main influences producing bite 
marks. Precise detail is needed if the offender has dentures 
and crowns. Assailant uses the teeth as armor while the 
patient uses them to protect [39]. Human bite marks differ 
in appearance, depending on the section of the body due 
to human skin texture. Broadly, bite marks consist of 
superficial damage and lacerated skin due to bite [40]. 
Bite marks can be found during a physical encounter 
between grown-ups and teenagers, during sexual attack 
by a grown-up on a young child, particularly in forced 
sexual assault where bite marks are noticeable in the 
breasts [41]. Bite mark pattern is characterized by the 
distinctive characteristics of a dentition. On times, bite 
mark patterns are observed in foodstuffs [24]. Absence of 
food distortions helps the forensic dentist in extracting 
precise information from the bite marks [42]. Inspection 
of bite marks allows the forensic dentist to respond 

immediately. Within a brief period (10-20 minutes), the 
bite mark may reduce in size, causing reporting to be 
done at the initial stages [41]. Literature confirms that the 
use of bite mark evidence started around 1870 with the 
Ohio vs. Robinson case [43]. The big breakthrough was 
found with cases involving rape, serial killing of innocent 
persons, where the perpetrators bite. Collectively, 
human brilliance and technical progress uncovered the 
latent mystery of ambiguous forensic situations. Bite 
mark testimony remains a critical weapon in cracking 
cold cases that have been a mystery for decades [44].

Anthropological Examination 

Most osteological information is gathered from 
anthropological investigation. Forensic dentist can 
assist forensic anthropologists in identifying deceased 
persons. Skull arrangement contains huge knowledge 
about age, ethnicity and ancestor. Forensic dentists 
will foresee civilization from the three main groups: 
Caucasoid, Mongolian and Negroid. Auxiliary details 
can be gained in the inclusion of shovel-shaped 
incisors, cusp of Carabelli, which further promote the 
calculation of ancestry [45]. Dental morphology reveals 
promising evidence to forensic dentists in estimating the 
biological age of the individual [46]. Children’s age can 
be identified by interpreting tooth growth and matching 
it proportionately with development maps. Important 
evidence may be obtained from enamel patterns 
and neonatal lines as analyzed by scanning electron 
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microscope [47]. Monitoring the growth of postnatal 
hard tissue in the baby shows the precise period of 
their life in days [48]. In certain unforeseen cases, 
soft tissues are poorly decomposed and individuality 
determination depends on remnants of skeleton hit. 
During certain vital cases, a corpse phenomenon tends 
to be a helpful indicator of identifying the dead. The 
valuable information obtained from the anomalies can 
assist legal investigation [49]. The dental procedures and 
morphological variations of the tooth performed serve 
as an important aspect behind the description of oral 
structures of the suspect/victim. Amalgam restorations, 
while old, are still known to produce positive information 
in forensic investigations.

Dental discipline offers reliable information 
regarding human remains remembered during 
investigation of crime. Wherever the critical conditions 
are far from the real explications in the bodies, dental 
records help to collect evidence from unwanted people. 
Forensic dentistry is the distinctive and the cardinal way 
of identifying the human being and the dentist can aid in 
forensic maneuvers to save dental data.

Conclusion 

In brief, experienced dentists should be associated 
and directed at the study of forensic dentistry. Perhaps 
this analysis will allow the dentist to consider the 
medical, legal ramifications and applications and the 
primary specialization needs advanced study.
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Abstract

The ingestion of caustic substances, both accidental and voluntary, determines a complex syndrome, 
characterized by severe, often irreversible, visceral lesions, with still remarkable mortality in highly 
compromised patients. Al36-year-old woman came to Emergency-Room with the chief complaints of 
blackish vomiting about 4ltimes after drinking liquid to clean the bathroom floor. Patients with findings of 
grade 2B esophageal injury, pangastritis and gastric ulcer on endoscopy have high the risk of perforation 
and complications. Endoscopy done within 12lhours and no later than 24lhours following caustic ingestion 
to classify mucosal injury subsequent to caustic ingestion is useful to determine the severity of injury, 
particularly in suicidal cases, and thus helpful in predicting outcomes. Patient threat with rehydration with 
normal saline, total parenteral nutrition, pump omeprazole, injection of methylprednisolone, antibiotic, 
and sucralfate. Consultation with the Psychiatry department has been conducted psychoeducation and 
psychotherapy. 

Keywords: caustic ingestion injury, endoscopy, suicidal cases. 
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Introduction

The ingestion of caustic substances, both accidental 
and voluntary, determines a--complex syndrome, 
characterized by severe, often irreversible, visceral 
lesions, with still remarkable mortality in highly 
compromised patients. The most severe oesophageal 
and gastric damage is notoriously related to voluntary 
and pseudo-voluntary ingestion of high amount or 
concentration of strong acids or alkali compounds.1) 
Corrosive substances can be acidic or alkaline.

Mucosal damage caused by corrosive material can 
appear one to two months after the contact.2)

Ten-percent of patients sustaining caustic mucosal 
injury-(CMI) will experience immediate complication. 
The most common serious immediate complications after 
caustic material ingestion therefore include: perforation, 
bleeding, but late findings include fistula formation. 
Reported mortality approaches 10–20%. Among those 
sustaining caustic injury in a suicide attempt, mortality 
may approach 75%. The delayed complications include 
stricture formation leading to malnutrition and long term 
risk of developing malignant transformation.1)

We report a young adult woman with caustic 
ingestion injury. The aim of this case report is endoscopy 
following caustic ingestion to classify mucosal injury 
subsequent to caustic ingestion is useful to determine the 
severity of injury, particularly in suicidal cases, and thus 
helpful in predicting outcomes. 

DOI Number: 10.37506/ijfmt.v15i3.15450
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Case Description 

Al36-year-old woman came to Emergency-Room 
with the chief complaints of blackish vomiting about 
4ltimes after drinking liquid to clean the bathroom 
fl oor. When in the ER patient continued to vomit about 
3 times. According to her husband, the patient did this 
to commit suicide due to their domestic problems. On 
physical examination general condition alert and weak. 
Blood pressure 160/80lmmHg, pulselll124x/minute, 
regular-rhythm, respiratory---rate 28x/minute, axillary-
temperature 36.7oC. On abdominal examination, contour 
was fl at, supple on palpation, no tenderness. 

Laboratories tests showed Hb 13.5--g/dL, 
leucocyte--l12210/mm3, thrombocytel414000/mm3, 
Natrium 145--mmol/L, kalium 3.4-mmol/L, chloride 
113-mmol/L, blood-glucose 89-mg/dl, AST 14-U/L, 

ALT 11-U/L, albumin 4.64-g/dL, urea 7-mg/dL, 
creatinine-0.64-mg/dL, HbsAg non-reactive. Chest-X-
ray and BOF: within normal limit. 

Based upon all fi nding we assessed the patient 
with intoxication of caustic substance and tentamen 
suicide, therapy with rehydration with normal saline, 
total parenteral nutrition, pump omeprazole 8mg/
hour, injection of methylprednisolone 62.5mg/8hours 
intravenously, injection of ceftriaxone 1gram/12hours 
intravenously, orally sucralfate 10ml/8hours. 
Consultation with the Psychiatry department has been 
conducted psychoeducation and psychotherapy. 

On 2nd day of treatment, cito endoscopy was 
performed on patients and grade IIB esophageal injury, 
pangastritis, and gastric ulcer were obtained. On 3rd day 
of treatment the patient feel better, she and her family 
refused further hospital care due to cost problems. 

Fig.1 Multiple erythema appeared in the cavum oris, erythema and lacerations in the oropharynx and 
hypopharynx, Epiglottis looks edematous
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Fig.2 The proximal to distal esophagus appeared hyperemic and lacerations. Gradel2B ulcers. 

Fig.3 Gaster Mucousa appeared to be covered with blood clots, including multiple erythema, lacerations, 
and ulcers, with necrosis in the pre-pyloric region 

Discussion

Ingestion of acid or alkaline caustic substances 
may cause serious injuries in the esophagus and 
stomach. The degree of injury is determined by the 
nature of the substance, the amount consumed or its 
concentration and state and the time of contact with 
the gastrointestinal mucosa.3) Mechanism of action of 
corrosive agents; Alkali ingestion: Causes liquefaction 

necrosis. This process includes protein dissolution, 
collagen destruction, fat saponifi cation, cell membrane 
emulsifi cation, submucosal vascular thrombosis and cell 
death. Acid ingestion:lCauses coagulation necrosis. In 
this process, hydrogenl(H+)lions desiccate epithelial 
cells producing an eschar. This process leads to edema, 
erythema, mucosal sloughing, ulceration and necrosis 
of tissues. Both acids and alkalis cause fi brosis and 
cicatrization (stricture formation).4)
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Hemorrhage, thrombosis, and inflammation with 
oedema are the dominant processes during the first 
24lhours following ingestion. The clinical presentation 
of caustic ingestion is diverse and do not always correlate 
with the degree of injury. Symptoms mainly depend 
on the location of damage. Hoarseness and stridor are 
signs that are highly suggestive of an upper respiratory 
tract involvement, particularly the epiglottis and larynx. 
Presence of these findings may signal alpotentially life-
threatening respiratory event. The upper gastrointestinal 
tract, on the other hand, may present as dysphagia or 
odynophagia for esophageal injury and hematemesis 
or epigastric pain for gastric involvement.5) The chief 
complaints of this patient is blackish vomiting about 4 
times after drinking liquid to clean the bathroom floor. 

Esophagogastroduodenoscopy is a sophisticated 
method for diagnostic evaluation of acute corrosive 
poisonings and injuries of the upper gastrointestinal 
tract. According to the latest controlled studies the 
most optimal timing for esophagogastroduodenoscopy 
is the first 12–24lhours following corrosive ingestion 
while according to other authors it may be safely 
performed within the first 96lhours following corrosive 
ingestion.6) Endoscopy, as part of the instrumental 
techniques usable in the acute phase, is the mainstay of 
diagnostic evaluation and staging, as it allows you to 
check:l(a)lThe presence of lesions;lll(b)lThe severity 
of lesions;ll(c)lThe extent of the lesions by considered 
area (for example the esophagus);l(d)lThe topographical 
distribution in the upper digestive tract (from the 
pharynx to the duodenum);lll(e)lThe presence of 
objective evidences correlated to the risk of perforation. 
Endoscopy should be always performed in all patients 
in whom the ingestion of caustic in large amount or 
strong concentration is sure or at least suspected, such as 
intentional or pseudovoluntary ones. About 20% of them 
could have visceral lesions without any oral pathological 
finding.7)

The findings on upper GI endoscopy are based on 
Zargar’s modified endoscopic-classification of burns 
due to corrosive ingestion into six grades: 0l(normal 
mucosa), 1 (erythema/hyperemia), 2al(superficial ulcer/
erosion/friability/hemorrhage/exudates), 2bl(findings in 
2a deep discrete/circumferential ulcers),l3a (scattered 
necrosis, black/grey discoloration), 3b (extensive/
circumferential necrosis of mucosa).4)

The results of this study confirm Zargar’s 
endoscopic-classification of mucosal injuries post 
caustic ingestion in relation to clinical outcome. The 
tensile strength of healing tissues in the first 3 weeks 
is low due to an absence of collagen. New collagen 
formation does not begin until the second-week after 
injury. Thus, it is advocated that endoscopy should 
be avoided from 5ltol15ldays after caustic ingestion. 
Currently, EGD evaluation within 12lhours and no later 
than 24lhours after caustic ingestion is considered safe. 
EGD is not recommended from 2 to 3ldays up to 2lweeks 
after caustic ingestion as a result of wound softening.8) 
On 2nd day of treatment, cito endoscopy was performed 
on patients and grade-2b esophageal injury, erosion of 
pangastritis, and gastric ulcer were obtained. 

Short-term complications include perforation and 
death. Perforation of the esophagus or stomach can occur 
at any time during the first 2ltol3lweek of ingestion. A 
sudden worsening of symptoms or an acute deterioration 
of a previously stable condition should warrant a 
thorough investigation to rule out the possibility of a 
perforated viscus.2) Chronic complications of caustic 
ingestion include stricture formation, gastric outlet 
obstruction and malignant transformation. Patients with 
esophageal strictures usually complain of dysphagia 
and substernal pressure, and ay become symptomatic 
3lweeks or later after ingestion.2)

Management of caustic injury includes immediate 
resuscitation and evaluation of extent of damage. The 
cornerstone of all caustic ingestions is airway and 
hemodynamic stabilization. Since direct exposure of the 
upper respiratory-tract by the corrosive substance may 
occur, patients should be evaluated for the need to do 
immediate intubation or tracheostomy.5)Patient therapy 
with rehydration with normal saline, total parenteral 
nutrition, pump omeprazole 8mg/hour, injection of 
methylprednisolone 62,5mg/8hours intravenously, 
injection of ceftriaxone 1gram/12hours intravenously, 
orally sucralfate 10ml/8hours. 

· Neutralizing agents.

It has now been emphasized that these substances 
should not be administered due to the additional thermal 
injury and chemical destruction of tissues these reactions 
produce.9)
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· Nasogastric tube. 

Routine nasogastric intubation for the purpose of 
evacuating any remaining caustic material is no longer 
warranted prior to endoscopic assessment of mucosal 
injury. This is due to the possibility of inducing retching 
or vomiting leading to further esophageal exposure by 
reflux of the remaining intragastric caustic material.10)

· Gastric acid suppression and mucosal 
protection 

Upon admission, the patient should be kept fasting. 
Gastric acid suppression with H2-blockers or intravenous 
protonlpumplinhibitors are often initiated to allow faster 
mucosal healing and to prevent stress ulcers.5)

· Antibiotics 

A study in 1992 analyzed the utility of antibiotic 
together with systemic steroid administration in caustic 
ingestion. It was concluded that antibiotics with steroids 
may be useful in preventing strictures in patients with 
extensive burns.10)

· Steroids 

Methylprednisolone at a dose of 1 g/1.73-m2 per 
day for 3-days showed benefit in reducing stricture 
development. However, another study showed 
that prednisolone at a dose of 2g/kg intravenous 
did not provide any benefit in preventing stricture 
development.11,12)

· Triamcinolone 

Intralesional steroid such as triamcinolone (40-
100mg/session) has long been known to augment the 
dilatation of caustic-induced esophageal strictures 
although results from most studies are still conflicting.5) 

Conclusion

Al36-year-old woman with with findings of grade-
2Blesophageal injury, pangastritis and gastric ulcer 
on endoscopy have high the risk of perforation and 
complications due to caustic ingestion injury. Endoscopy 
done within 12lhours and no later than 24lhours 
following caustic ingestion to classify mucosal injury 
subsequent to caustic ingestion is useful to determine the 
severity of injury, particularly in suicidal cases, and thus 

helpful in predicting outcomes. 
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Abstract 

Background: Repeated and long treatment with tramadol that could cause toxic metabolites by accumulation 
in the body and with high level of risk of pharmokinetic interaction alongside the decreasing of tramadol, 
therefore this study was carried out to investigate the toxic impact of the tramadol on the tissues of the brain 
in the male rats. 

Method: This experiment was accomplished and processed at environmental toxicology laboratory, 
environmental studies department, institute of graduate studies and research, university of Alexandria, Alexandria 
p) ovince, Egypt. a group of rats (32, male) from Albano waster subspecies and they weigh from 200-250g, 
all belonging to the animal house of the faculty of medicine, university of Alexandria and grouping in to 
four groups (8 rats for each group in each cage). In regards to the control group, they were given basal food 
and tap water through-out 10 days by gastric tube, day by day. Group three the rats were fed with basal diet 
and given Tramadol HCL orally in dose 45mg/ kg .B.W dissolved in (5ml) normal saline (0.9%) by gastric 
tube, daily for Twenty days. Group for the rats were fed with basal diet and given Tramadol HCL orally in 
dose 45mg/ kg .B.W dissolved in (5ml) normal saline (0.9%) by gastric tube, daily for Thirty days. When the 
experimental period reached its end, kidney tissues of each rat were instantly removed and after that weighed then 
put into 10 percent of neutral buffer formalin to be considered as a fixative solution.

The Results: The results showed significantly decrease in the heaviness of the brain in the groups of the 
rats  that given the Tramadol HCL in dose 45mg/ kg .B.W  with increasing the time of administration as 
compared to the control group. Histopathological changes were observed in rats brain tissues section the 
rats that given Tramadol HCL orally in dose 45mg/ kg .B.W dissolved in (5ml) normal saline for ten days 
revealed mild degree of tissue injury in the cerebral cortex, with few vacuolar degeneration and dilatation 
of blood vessels, and the tissue sections of group two after ten days revealed mild degree of tissue injury in 
the cerebral cortex, with few vacuolar degeneration and dilatation of blood vessels, while the three group 
Observed increase in the vacuolar degeneration, with neural atrophy and degeneration of neurons with 
reduction the neural process and pyknosis of the nuclei  dilatation of blood vessels after twenty days of 
tramadol administration.  The tissue Sections the obtained from the group four after thirty days revealed 
increase in the vacuolar degeneration, with more atrophy of the neural cells and complete reduction the 
neural process and pyknosis of the nucleus in the injured neural cells and glyosis. 

The Conclusion of this study there are harmful toxic effects when administrated the tramadol for long 
period on the brain tissues, therefore abuse of tramadol should be avoided except with medical prescription 
owing to its toxic effects. 

Key words: Tramadol HCL, Histopathological changes, Brain tissues.

Introduction

 Clinically the tramadol has been widely used in hum 
and veterinary medicine for relieving mild and moderate 

pain1. Tramadol is a known hydrochloride salt and can 
be found in different pharmaceutical formulations and 
many applications for example; oral consumption like 

DOI Number: 10.37506/ijfmt.v15i3.15453
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capsules or tablets, or in form of drops for intranasal, 
subcutaneous, rectal, intravenous, and intramuscular 
administration, on the other hand it also exists in 
combination with acetaminophen (paracetamol) to be 
used as immediate or extended formulations 2.

The tramadol rapidly absorbed orally and 30% 
of tramadol excreted through the kidney with half –
life elimination (5-6) hours, while the remaining dose 
metabolized in liver.  Tramadol in the liver is converted 
to O-desmethyl-tramadol by cytochrome P 450 (an 
active substance) and is 2-4 times more powerful than 
tramadol3,4 (Dickman, 2007; Khandaved et al ,2010). 
Accumulation of toxic metabolites in the body might be 
caused by tramadol administration leading to increasing 
the risk of its toxic kinetic effects and the clearance of 
tramadol becomes low, making its potential toxicity 
higher.5 The most common forms of death that can 
combine with tramadol overdose like asytole, liver 
failure, resistant shock and cardiorespirating depression, 
furthermore the tramadol and its fatal toxicity was also 
reported after coadministration of other medications 
such as ethanol, barbiturates, benzodiazepines and 
proprano LOL6. Repeated administration of tramadol 
may cause toxic metabolites in the body and cause many 
adverse effects such as headache, constipation, nausea, 
dizziness, and central nerve disturbances7. Neurotoxicity 
of tramadol has been reported in patients administrated 
tramadol both at the recommended dosage and the 
high dosage ranges in animal and human studies8. The 
tramadol neurotoxicity is commonly manifested to being 
general tonic-clinic seizures. Severe tramadol use in 
increased doses which results in neuronal deterioration 
in the brain of the rat, which could contribute to cerebral 
dysfunction9. 

Many types of research were performed to detect 
the biochemical and histopathological changes due to 
long-term abuse the tramadol on the liver, kidney, and 
brain, also some studies dealt with abnormal histological 
changes in the testis10,11.

The study was performed by Atici et al (2005) 
founds biochemical and histological modifications 
in the liver of the rats with noticeably increased 
serum Alanine aminotransferase(ALT), Aspartate 
aminotransferase(AST), Lactate dehydrogenase(LDH), 
and creatinine, also severe congestion and focal necrosis 

in the hepatocytes.

Youssif et al (2016) found hemorrhage and cytolysis 
in the hepatocytes of the liver with complete cell 
membrane degeneration with changes in testicular tissues 
and atrophy in the somniferous tubules accompanied 
with interstitial calcification after administrating various 
doses of tramadol in experimental rats for 60 days12. 
Hafez et al (2015) observed that the toxic effect of 
tramadol on the parenchymatous organs such as liver, 
kidney, and thyroid glands in rats after intramuscular 
injection in different doses (12.5mg,25mg,50mg, and 
300mg /Kg B.W) respectively for two weeks.13

The large effect of chronic use of tramadol in many 
body organs like thyroid, liver and kidney have been 
evaluated and reported by many researchers and scanty 
data dealt with the effects use of tramadol on the brain, 
therefore the objective of this study was designed to 
evaluate the toxic impact of the tramadol on the tissues 
of the brain in the male rats.14,15

Material and Methods

Tramadol (tramadol HCL) 200mg/Kg B.W 

Tablet (Indian origin), were purchased from the outer 

pharmaceutical, Missan, Iraq. Experimental animals: 

Thirty-two Albano Waster male rats weighing (200-

250 g) in regards to the experimental animals, they 
were acquired from Alexandria University / Medicine 
College. After their arrival they were taken care of 
according to animal care principles from NIH guide to 
animal laboratories. The experimental procedure that 
was used had been approved by local ethics committee 
and animal research. A cage was made from stainless 
steel bottomed wire was used for housing the rats.

· Group I: for ten days rats were fed with a basal 
diet and tap water respectively 

· Group II: Rats were fed basal diet and given 
Tramadol HCL orally in dose 45mg/ kg .B.W dissolved 
in (5ml) normal saline (0.9%) by gastric tube, daily for 
Ten days.

· Group III: Rats were fed with basal diet and 
given Tramadol HCL orally in dose 45mg/ kg .B.W 
dissolved in (5ml) normal saline (0.9%) by gastric tube, 
daily for Twenty days.
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· Group IV: Rats were fed with basal diet and 
given Tramadol HCL orally in dose 45mg/ kg .B.W 
dissolved in (5ml) normal saline (0.9%) by gastric tube, 
daily for Thirty days.

Finally, the rats were fasted overnight (control and 
experimental animals) and sacrificed after 24 hours of the last 
dose of different administration under light ether anesthesia. 
Brain tissues of each rat directly removed gently and 
with good attention specimens handling to minimize 
trauma and then weighted to be ready for mixing with 
formalin (neutral buffer) as a fixative solution. 24 hours 
was the time used as fixation time the to be stored in 

70% ethyl alcohol for the fixed tissues until they were 
processed. The next step was the dehydration of fixed 
tissues by using a graded series of ethanol and embedded 
in paraffin, sectioned according to the Luna (1968) 
method for histopathological examination, and stained 
with Hematoxylin –Eosin stain.16  

Statistical Analysis

Statistical analyses were made with one-way 
analysis of variance (ANOVA) to compared the 
experimental groups(SPSS for windows version 17). P < 
0.05 was considered statistical significance.

The Results

Table (1) Relative Brain weights(G) of the control group and Tramadol groups in different periods of the 
experimental protocol 

Group IV(Tramadol within 
30 days)

Group III(Tramadol 
within 20 days)

Group II(Tramadol 
within 10 days)

Control group
Exp
rats

1.23+ 0.551.33+ 0.471.44+ 0.071.53+ 0.631

1.35+ 0.641.38+ 0.551.43+ 0.721.55+ 0.622

1.26+ 0.661.32+ 0.521.41+ 0.771.65+ 0.533

1.30+0.581.35+0.571.51+ 0.611.56+ 0.334

1.27+0.561.41+0.491.53+0.801.72+ 0.485

1.37+0.631.32+0.511.63+0.731.68+ 0.566

1.25+0.331.41+0.111.47+0.131.61+ 0.517

-*1.39+0.081.45+0.231.71+ 0.218

9.0310.9110.3613.01Total

1.12+

0.49

1.36+

0.04

1.29+

0.50

1.62+

0.48
Mean +SD

     *Dead rat.

Table (1) showed the weight of the Brain obtained 
from the rats in the experimental groups, the results 
observed a significant decrease in the weight of the 
Brain in the groups of the rats that given the Tramadol 
HCL in dose 45mg/ kg .B.W with increasing the time of 
administration in compared to the control group. 

Histopathological changes in the brain: 

Group I which is the control group, microscopic 
examination of brain tissue sections observed normal 
cerebral cortex with a regular distribution of neurons 
and fibers (N) in the neuropil, also the glial cells (GC) 
and oligodenderial cells (ODC) were found in normal 
structure (Fig 1).
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Figure (1): High power micrograph of rat brain section in control group stained with Haematoxylin & Eosin 
(H&E, X400), N: neural cells, GC: glial cells, OD: oligodendroglial cells.

Section of group ( II ) which represent the rats that given Tramadol HCL orally in dose 45mg/ kg .B.W dissolved 
in (5ml) normal saline for ten days revealed a mild degree of tissue injury in the cerebral cortex, with few vacuolar 
degeneration and dilatation of blood vessels (Fig 2).  

Figure (2): High power micrograph of rat brain section of group ( II ) stained with Haematoxylin & Eosin 
(H&E, X400), V: Vacuolar degeneration, BV: Blood Vessels.

Section of group (III): Observed the rats that given Tramadol HCL orally in dose 45mg/ kg .B.W dissolved in 
(5ml) normal saline for Twenty days characterized by an increase in the vacuolar degeneration, with neural atrophy 
and degeneration of neurons with reduction the neural process and pyknosis of the nuclei dilatation of blood vessels 
(Fig 3).  



1036    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Figure (3): High power micrograph of rat brain section of group ( III ) stained with Hematoxylin & Eosin 
(H&E, X400), V: Vacuolar degeneration, BV: Blood Vessels, NCA: Neural Cell Atrophy, NP: Neural 

Process.

Section of group (IV): Which represent the rats that given Tramadol HCL orally in dose 45mg/ kg .B.W 
dissolved in (5ml) normal saline for Thirty days revealed an increase in the vacuolar degeneration, with more atrophy 
of the neural cells and complete reduction the neural process and pyknosis of the nucleus in the injured neural cells 
and gliosis (Fig 4).

Figure (4): High power micrograph of rat brain section of group ( IV ) stained with Haematoxylin & Eosin 
(H&E, X400), V: Vacuolar degeneration, BV: Blood Vessels, NA: Neural Atrophy, NP: Neural Process.
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Discussion

Oxidative stress, which is an inequitable relationship 
between both oxidant and antioxidant mechanisms 
throughout animal bodies, the result of this inequity may 
be in either form too much interaction with pro-oxidants 
or from compromised anti-oxidant mechanisms. Possibly 
resulting in a incapacitation of disease or shortage of 
significant elements, whereas the incapacitation of 
disease may cause the former to emanate,18.

 Tramadol hydrochloride used as analgesic drugs, 
therefore in the 70s used for treating moderate and 
severe pain but in recent years the tramadol abuse 
among Youngers and teenagers in different countries 
mostly between males, therefore the following study 
performed to investigate histopathological changes in 
the brain tissues accompanied with the tramadol toxicity 
in male rats 

The result revealed a that a group of rats had a 
significantly lighter brain than before that administrated 
tramadol at different times when in comparison with the 
control group, the result is similar to that of  Balhara et al  
(2018) that founds the administration of tramadol caused 
a reduction in the cells volume and nuclear condensation 
in the brain of rats which probably contributes to cerebral 
dysfunction19. 

 In present study observed varied adverse effects 
in morphological and histological structures of the 
brain tissues with increasing the time of given dose of 
tramadol. Essam et al (2015) found histological changes 
in the brain tissues of rats after continuous administration 
of tramadol for a long period20.

Mohamed et al (2013) found changes in the 
pyramidal cells which lost the shape and increase the 
hemorrhage in the brain and disrupted ependyma and the 
choroid plexus become hypertrophoid21. 

Abou Elfatoh et al (2014) founds congestion of 
blood vessels and degeneration in the neural cells after 
chronic using of tramadol22. 

Chronic administration of tramadol with increasing 
the doses of the drug may cause degeneration in the 
red neurons and brain apoptosis which contributes to 
cerebral dysfunction (Atici et al,2005)23.

Some researchers have shown the large effect on 
other body organs, where Azari et al (2014) referred 
the long term administration of tramadol can cause to 
the testicular tissues and deposition of acidophilic PSA-
positive materials in male rats24. Youssef and Sheweita 
et al  (2018) reported that administration of morphine 
and tramadol can cause degeneration in the hepatocytes 
and dilatation in the central vein with dilation in the 
sinusoid25.

The study was performed by AbouEluaga et al 
(2020) to look into the consequences of tramadol on the 
histological structures of the testes in Albano rats which 
observed abnormal changes in the seminiferous tubules 
with long-term administration of tramadol11.

Salma et al (2003) referred that tramadol may 
increase the accumulation of free radicals and ROS 
which can cause an increase in nitric oxide level in the 
brain and lead to hypofunction of Leydig cells with 
consequent reduction of the testosterone secretion26.

 Caju et al (2012) reported that exposed the mature 
rats to high doses of tramadol and morphine for a long 
time can cause testicular changes due to endocrine 
and paracrine function disorders. While reducing of 
both Sertoli and Leydig cells leading to disorders 
in LH, estradiol, somatotropin, somatostatin, and 
gonadotrophin- release hormone27. 

  Hussein et al (2017) recorded an increase in the 
area and creatinine levels in rats after received tramadol 
(22.5 mg/Kg B.W/day for nine weeks) due to evidence 
of renal damage and impaired renal function28.

In conclusion, the results of this study observed a 
harmful toxic effect on the histological structures and 
function of the brain in male rats when administrated the 
tramadol for long period, therefore an abuse of tramadol 
should be avoided except with medical prescription 
owing to its toxic effects. 
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Abstract

Background: Adipose tissue produces a many of active biological compounds, called adipokines that have 
role as an autocrine, paracrine, and endocrine method. The present study was carried out to investigate the 
effects of oral administration of Moringa oleifera leaves powder by which contains of active compounds 
to prevent the effect of carbimazole drug which used to induce and develop experimental hypothyroidism, 
in addition to understand the relationship between Visfatin hormone and other related hormones such as 
Resistn and thyroid hormones with or without using Moringa. Methods: Forty healthy male rabbits had 
been randomly distributed in to four groups, group1 had been orally drenched normal saline considered as 
a control group, group2, dealed with 300 mg Moringa powder /kg diet/day, group3 dealed with carbimazole 
(30 mg/ kg body weight/day) to initiate experimental hypothyroidism, group4 treated with 300 mg Moringa 
powder /kg diet/day with the carbimazole (30 mg/ kg body weight/day). Result: The results showed positive 
effects as a significant decrease (P≤ 0.01) in Visfatin, Resistin and Tumor necrosis Factor-α (TNF-α), with 
increase in level of T4 and Total Antioxidant Capacity (TAC) in rabbit’s that dealed with Moringa leaves 
powder. In contrast showed a negative effect as a significant increase in Visfatin, Resistin and TNF-α with 
decrease in level of T4 and TAC in rabbit’s that dealed with carbimazole, while the results tend in rabbits that 
given carbimazole with Moringa near with normal concentration in group1.

Key words: Visfatin hormone, Resistin hormone, TNF-α. 

Introduction

Two decades ago, the first adipokine was discovered- 
Leptin1 and adipose tissue began to be viewed also as 
an endocrine organ2. Adipose cell produces a multiple 
of active biological compounds, called dipocytokines 
such as (Adiponectin, Leptin, Resistin, and Visfatin), 
that act in paracrine, an endocrine and an autocrine, 
and manner. They have an important functions in 
thermogenesis, reproductive functions, appetite control, 
and thyroid functions. These hormones have an effective 
function to control the metabolism of fats. Imbalance  

of adipokines is a consequence of abnormal plasma 
hormone levels and contributes some diseases 
development including atherosclerosis and diabetes 
mellitus II 3,4.

Visfatin -an abbreviation of “visceral fat”- 
was described in 2004 5. This adipokine is mainly 
produced in visceral fat tissues and only minimally 
in subcutaneous fat. Its production increases with 
increasing obesity, or rather with increasing visceral 
fat. Secretion increases during hypoxia, inflammation, 
and hyperglycemia. It contributes to lipogenesis and 
the differentiation of adipocytes in visceral adipose 
tissue, increasing their capacity to store fat6. Visfatin, 
also known as pre- B-cell colony-enhancing factor 
as well as, nicotinamide phosphoribosyltransferase 
(NAMPT) is a multifunctional protein with 
suggested, immunological, metabolic and enzymatic 
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activities or properties. Visfatin has been analyzed 
 in hyperthyroidism and hypothyroidism in vivo and in 

vitro studies, but findings are uncertain 7.

In addition to Visfatin function in obesity, its also 
has other important biological functions. Visfatin has 
also been reported to be a cytokine that incites B-cell 
development and maturation also delays neutrophil 
apoptosis8 .

Resistin hormone was discovered in mice in 
(2001), it means-resistance to insulin-, acquired 
its name for its ability to resist or interfere with 
the role of insulin hormone9; at that time, it 
 was considered as a link between obesity and diabetes10. 
In animal models, this link has been demonstrated 
conclusively, but in humans, the question of Resistin 
function seems to be more complicated. 11

Herbal medicine is nevertheless the mainstay in the 
developing countries for principal health care. This is 
specifically because of the universal trust that natural 
tablets are beside any aspect of effects12. M. oleifera 

is one of the world’s most useful plants. Every part of 
the Moringa tree can be used for food and medicinal 
purpose and are used for the treatment of rheumatism, 
ascites, venomous bites and for improvement cardiac 
function13. Moringa tree was used by the ancient 
Romans, Egyptians and Greeks, all parts are healthy 
to eat and have long been consumed by humans, and 
their content of antioxidants give the plant’s image as a 
source of healthy food.14 It is usually named as Sainjana 
in India and Drumstick or Horseradish tree in English.15

Different components of this plant comprise 
a profile of necessary minerals and are an 
excellent source of protein, vitamins, amino acids 
 also rich sources of flavonols such as quercetin and 
kaempferol.16 A flavone, glycoflavone and acacetin, 
Vitexin was also determined. The phenolic acids 
identified included p-coumaric acid, vanillic  acid 
and melilotic acid.13 Therefore, this study has been 
undertaken to investigate Moringa olifera effects 
against induced hypothyroidism, and estimation some 
adipokines levels with or without treatment with this 
plant.

Material and Methods

Carbimazole (Anti-Thyroid drug)

Carbimazole was obtained from local pharmacies;  
rabbits were treated by oral administration at dose 30 
mg/kg body weight/ day.

Standard ration

The basal diet for rabbits was prepared according 
to National Research Council17, was prepared by Al- 
Ameen Company for poultry feed trade in Mosul city 
with free water.

Rabbits

The study included (40) healthy male New Zealand 
rabbits, ranging in age from 9-12 months and weighing 
between 1250-1500 grams. These rabbits were obtained 
from the College of Veterinary Medicine / University 
of Mosul and to ensure their pure strain. These rabbits 
are placed in custom cages (35 × 35 × 60 cm) with 
appropriate dimensions, provided with adequate 
ventilation under natural light- dark photoperiod. Rabbits 
were fed a concentrated diet for a week for the purpose 
of adaptation, then after adaptation, it was divided into 
study groups.

Moringa oleifera 

Packaged Moringa oleifera dry leaves powder 
used for this study was purchased from the Moringa 
plantation unit. National Research Center, Dokki, Egypt. 
Moringa powder was transported to Iraq for the purpose 
of research.

The study protocol

Forty healthy male rabbits were used in this study 
and were randomly assigned into four groups:

Group 1 (Control group): included 10 male rabbits 
fed an ordinary diet without any supplementation for an 
experimental period of 60 days. They were dosed with 
physiological saline to neutralize stress of catching 
rabbits.

Group 2: included 10 male rabbits fed an ordinary 
diet mixed with 300 mg Moringa oleifera powder /kg 
diet/day.18

Group 3: included 10 male rabbits dealed with 
Carbimazole (30 mg/ kg body weight/day)19 to initiate 
experimental hypothyroidism and fed an ordinary diet
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Group 4: included 10 rabbits fed an ordinary diet 
mixed with 300 mg Moringa oleifera powder /kg diet/
day and (30 mg/ kg body weight/day) for 60 days. 

Kits for Analysis

Commercial diagnostic kits for estimating 
serum Visfatin and Resistin hormone and TAC were 
obtained from Elisa MyBioSource Company, USA. 
The serum TSH concentration was estimated using 
the Accubind ELISA Microwells Prepared Analysis 
Kit, provided by Monobind Inc. American, based on 
Immunoenzymometric assay. The concentration of 
T4 and T3 hormones in serum was determined using 
the Accubind ELISA Microwells prepared assay kit, 
provided by Monobind Inc. by competitive enzyme 
immunoassay.

Statistical Analysis

One-way ANOVA analysis of variance 
using the General Linear Model, (SAS software) 
was used in the statistical analysis.20 To 
separate the means when significant differences 
exist Duncan used. Means and standard deviations were 
calculated for all parameter. Difference were considered 
significant at P ≤ 0.01.

Results 

The obtained results in Table (1) showed significant 
increase in serum Visfatin, Resistin hormone and TNF-α 
in group3, in contrast decrease significantly in group2, 
while in group4 near the values of control group, T4 
hormone and TAC decrease significantly in group3, in 
contrast increase significantly in group2, while in group4 
near the values of control group.

Discussion

Visfatin incites the production and 
secretion of pro-inflammatory cytokines (IL-
6, TNF-𝛼, and IL-1) and potentially play a role  
as a chemotactic member for monocytes. In 
addition, its expression is upregulated by  
IL-6, TNF-𝛼, and IL-1, promoted mRNA expression of 
Visfatin. 21, 22

Hypothyroidism has been believed to be as an 
inflammatory disease characterized by increased 
values of cytokines such as, tumor necrosis factor-

alpha (TNF-α), interleukin-6 (IL-6), and C-reactive 
protein (CRP). Depression is well known to occur in 
hypothyroidism. Depression is also characterized by 
increased inflammatory cytokines. This information 
interpret our results about significant increase of 
Visfatin hormone level and TNF-α in group3.

23 In 
addition Visfatin released by visceral adipose tissue and 
elevated in obesity 5,24, and obesity is an important sign 
in hypothyroidism patients. 25

Ozkaya et al. (2009) 26 tested the Visfatin values in 
Graves’ patients with hyperthyroidism andHashimoto’s 
thyroiditis patients with hypothyroidism and euthyroid 
healthy subjects before and after treatment. Hyperthyroid 
patients had significantly decreased Visfatin values 
compared with the hypothyroid group and control.

Moringa olifera extract had decreased the activity of 
IL-1, and TNF-α , and increased IL-2,27 by its component 
of many types of antioxidants,28 so this interpret the 
significant decrease of Visvatin level and TNF- α in 
group 2 by depending upon the positive relationship 
between them.

Some previous studies mentioned that elevated 
Visfatin value that have a role in gradual elevate of 
visceral fat and total abdominal fat and lead to elevate 
in pro-inflammatory factors TNF- α and IL-6 gene 
expression in fat cells 29,30, so this interpret our study 
about increase the level of this parameters positively.

In this study, Visfatin concentration depends on 
T3 and strongly on T4. This agreement with study that 
explain Visfatin level in hypothyroidism depends on 
thyroid hormones value and might assume that factor 
should be taken into consideration to assess Visfatin 
level in patients with thyroid dysfunction.31 Ozkaya et al. 
(2009) 26 noted the significant negative relation between 
thyroid hormones and Visfatin. In vitro experiment 
showed the nonlinear regulation of Visfatin mRNA 
expression in the T3-L1 cell culture model affected by 
T3.

32

Serum Visfatin values were negatively relation 
with T4 values before treatment with Moringa olifera, 
also there was no significant correlation between serum 
values of serum levels of TSH and T3 and Visfatin, this 
agreement with 33.
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In addition, there is relationship between Resistin 
hormone concentration and many inflammatory factors 
including IL-6, TNF-α and C-reactive protein,34,35 this 
markers increased also with hypothyroidism. 23 This 
statement supports the results of the current study.

Metwally et al (2017) 36 showed that Moringa oleifera  
extract down-regulated mRNA expression of Resistin 
and Leptin while it up-regulated Adiponectin gene 
expression in fat rats relative to untreated obese control 
counterparts. M. oleifera are mechanistically realized by 
working directly on the adipokines of the visceral fat.36 
This is what we have reached in this research regarding 
the relationship between Moringa leaves and the Resistin 
hormone.

In a study showed that Resistin value regulated via 
T3 and T4, it was showed that Resistin value in patients 
with hypothyroidism elevated and conversely, in 
patients with hyperthyroidism Resistin levels reduced. 
36. Chen et al. (2016) 37 mentioned there is a negatively 
relationship between Resistin and thyroid hormones in  
different thyroid states. This is what we reached in our  
current study. Some studies were observed that Resistin  
levels are variable in thyroid dysfunctions.38 
Higher Resistin levels in both hypothyroidism and 
hyperthyroidism were observed compared to controls. 

obesity is a sign of hypothyroidism status25 and 
obesity is known to increase the release of several 
cytokines and other cellular mediators, such as 
interleukin IL-6 and IL-1 and TNF-α,.39 It is possible that 
obesity induces Resistin expression. Our data recorded 
significant decrease in the serum level of Resistin in the 
group4 treated with extract of Moringa oleifera.

Anthocyanin compounds which present in Moringa 

oleifera in adequate amount 40, accelerate Adiponectin 
production which increase thyroid hormones synthesis; 
specially T4 hormone as a result of C- terminal globular 
reaction with receptors located in mitochondria of 
thyroid gland cells.41

Tabassum et al. (2013) 42 noticed in his study that the 
group which given a large dose (500 mg/kg bw, 14days) 
of Moringa noticed maximum percentage elevate 
in hormone level of T3 and T4, where as a maximum 
percentage reduction in TSH value was noticed when 
compared to the other dose levels, which clearly proves 

that the response was dose effective and the Moringa 
leaves extracts can be utilized in hypothyroidism status 
to normalize hormone levels, this agreement with 
our results. The results is agreement with Ghadhban 
et al. (2019)43 who studies that Moringa extracts is 
necessary in hypothyroidism as it is elevating the T3 
and T4 hormone values and dropping TSH as well as 
in hypercholesterolemia where it is reducing the total 
cholesterol.

The action of Carbimazole is to be as substrate 
for thyroid peroxidase (TPO) enzyme and inhibits it 
and reduction incorporation of iodide into tyrosine 
molecules. In addition inhibits coupling of di-iodinated 
and mono-iodinated to form thyroid hormones,44 this 
action interpret our result about significant decrease in 
the level of T4.

The result in this study about TAC is harmony  
and compatible with the findings showed by Luqman 
et al. (2012)45 and Tuorkey (2016) 46 who showed that 
TAC elevated with an increase in Moringa oleifera 
concentration. It can be used to impulse the TAC of 
rabbits that are in the growth stage, so, Moringa oleifera 
may indicate to as a source of compounds with health 
protective with antioxidant activity. In this regard, 
Siddhuraju and Becker (2003)47 showed that Moringa 
leaves act as prebiotic effects and potentially antioxidant 
phyto-chemicals, such as chlorogenic and caffeic acid.47 
In addition, many studies which noticed that M. oleifera 

leaves are rich in polyphenols and flavonoids and have 
very important antioxidant. 48,49 

Mbikay (2012) 50 study agreement with our study  
who said the Moringa oleifera supplementation into diet for 
the growing rabbits have low MDA concentration and high 
TAC level, which may be  due to a decreased reduction of  
the fat deposition of adipose by reduction the malate 
dehydrogenase activity and lipoprotein lipase activity or 
elevating the hormone-sensitive lipase activity in the fat 
cells. These results may be attributable to the occurrence 
of flavonoids compounds, which reduce oxidative 
stress. The antioxidant capacity of Moringa leaves 
being excellent and rich source of vitamin B, calcium, 
protein and potassium. The results are consistent 
with similar findings by Oseni and Idowu (2014)51 
they reported that Moringa leaves increased antioxidant 
enzymes like GSH, GSH-Px, catalase and TAC but, 
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reduced MDA concentration in rats.51 Additionally, the 
antioxidant properties of Moringa leaves can be due 
to the existence of glycosides, tannins, anthocyanin, 
polyphenols and thiocarbamates, which activate 
antioxidant enzymes, inhibit oxidases and eliminate 
free radicals,45 so TNF-α decrease in group 2. Moringa 
leaves appears to contain a package of natural 
antioxidant compounds like vitamin E, C, carotenoids 
and polyphenols, which deserves further evaluation as 
potential antioxidant agents,52 this interpret closing our 
results of TAC to normal level in group4.

Conflict of Interest: None

Source of Support: Self 

Conclusion

From our study, we can conclude that M. oleifera 

is a good natural drug for it’s an effective role in 
improving experimentally induced hypothyrodism in 
rabbits, it is fighting against increasing Visfatin, Resistin 
and TNF-α by increasing the related hormone T4 and T3 
with increasing TAC which have important role against 
TNF-α.
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Table (1): The Hormonal values with TAC and TNF- values in groups under study

Groups

Group1 Group2 Group3 Group4
Parameters

Visfatin

ng/ml
8.00±4.36b 3.88±2.7d 10.95±7.45a 6.70±4.41c

Resistin

Pg/ml
90.6± 3.6c 32.4± 5.4d 165.5± 2.7a 122.8± 6b

TSH

µIU/ml
0.63±0.04a 0.60± 0.07a 0.67± 0.08a 0.66± 0.08a

T4

µg/100ml
10.01±0.15b 13.72±2a 7.8±0.4d 8.8±0.7c

T3

ng/ml
1.1±0.04a 1.2±0.06a 0.96±0.04a 1.0±0.03a

TAC

ng/ml
119±4.3b 139± 10.6a 85.1± 3.7d 100.5±8.4c

TNF-α
pg/ml

16.1±1.4c 7.3±2.21d 85.2±1.5a 27.4±1.45b

The values is means ± SD, no. of rabbits/ group = 10

The no. followed by different letters means there is significant difference. 

Ethical clearance: Taken from scientific committee of Biology department/ College of science/ Mosul University
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Abstract

Background: Antisperm Antibodies researches emerged in 1899 in a report referring to the ability of sperms 
to be antigenic in case of injection into a foreign species. In 1900, researchers showed that sperms are also 
antigenic in case of injection into similar species. Moreover, Wilson (1954) identified ASAB in the partners 
of infertile male and then observed the association of ASAB with male infertility. In addition, a correlation 
was found between ASAB and sperm proteomics, and thus researchers specified those ASABs decreasing 
male fertilities via inhibition of the sperm functions crucial for fertilization.

Objectives: The study aimed at evaluating the effect(s) of varicocelectomy on the anti-sperm antibody in 
cases who suffer from varicocele. 

Methods: In the present prospective, controlled, clinical research which has been performed during the 
period from april 2015 to may 2020. Therefore, the blood samples have been randomly provided from 
190 males with mean age 33 years (ranging from 20-45 years) ,with the clinical varicocele who have been 
indicated for varicocelectomy. Then, participants have been randomly selected from the urology outpatient 
clinic of Al-Yarmouk Teaching Hospital in Baghdad,Iraq,and Al-Ramadi Teaching Hospital and private 
clinic.

Results: In our study, ASA level (27.2%) with the positive serum ASA prior to with those (43.2%) following 
the operation demonstrated a significant difference statistically (p = 0.033). However, such a result has been 
not confirmed in the patients (27.4%) with positive semen ASA prior to with those (31.3%) following the 
surgical operation (p = 0.881). 

Conclusion: According to the results, varicocelectomy did not have any impact on the semen ASA,despite, 
but serum antibody enhanced following varicocelectomy and sperm motility improved. Therefore, 
varicocelectomy usefully affected the semen parameters in the infertile men suffering from varicocele. 

Keywords: Varicocelectomy, Anti-sperm Antibodies , Infertility.

Introduction

By definition, varicocele is the incompetent and 
dilated veins in the pampiniform plexus of spermatic 
cord. This condition that is one of the causes of male 
subfertility can be usually corrected by surgery. In fact, it 
develops in the course of puberty; that is, when exocrine 
and both endocrine functions of the testicle remarkably 
enhances, followed by testicular blood flow.(1)

According to the studies, varicoceles are observed 
in 35-40% of male with infertility problems and in 15% 
of males in the general population and leads to abnormal 
parameters of semen. Researchers have categorized 
them based on size as small (grade I), medium (grade 
II) and large (grade III). Findings have shown the large 
varicoceles as a “bag of worms” under the scrotal skin 
and a medium varicocele can be easily diagnosed by 
palpation, in particular, while standing. Finally, the 
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small varicoceles detected merely via feeling an impulse 
in scrotum with the Valsalva maneuver or via feeling 
differences in the size or fullness of the spermatic cord 
in case of the movement of the patient from the standing 
state to a supine position. It is notable that majority 
(90%) of the varicoceles occurs on the left side, and the 
remainder is bilateral. Isolated right varicoceles suggest 
intraabdominal or retroperitoneal pathology and merit 
abdominal and pelvic imaging.(2)

Low sperm motility (i.e., asthenospermia) is the 
commonest condition in varicoceles. The first cue of 
success for treating varicoceles would be improved 
sperm motility. However, immunological causes have 
been shown to be involved in more than 10% (4-15%) of 
cases of infertility .(3–5)

Moreover, researchers have observed anti-sperm 
antibodies (ASAs) in10% of infertile male and <2% of 
fertile male .(6, 7) 

These antibodies influence the sperms’ functions 
by impairing the sperm penetration into cervical mucus, 
inhibiting the sperms’ capacitation, deficient acrosomal 
reactions, disorders in the egg fertilization, as well as 
disruption of the binding of sperms-eggs.

According to the measurement level of the ASAs 
prior to varicelectomy and nearly three and six months 
after that, surgical treatments did not influence the 
outcomes (8).

In addition, it is possible that varicoceles are 
followed by lower or under several conditions 
greater concentration of ASA. Nonetheless, greater 
concentration of ASA did not negatively affect the 
semen parameters (9).

The mixed agglutination reaction (MAR) test 
is used to detect antisperm antibodies (useful for 
asthenozoospermia which can be associated with 
immunological infertility). (10)

Patients and Methods

In this prospective, controlled, clinical study which 
was conducted during the period from april 2015 to May 
2020. Then, we provided the blood samples randomly 
from 190 males with mean age 33 years (ranging from 
20-45 years) ,with the clinical varicoceles who have been 

indicated for varicocelectomy. After that, they have been 
randomly selected from the urology outpatient clinics of 
Al-Yarmouk Teaching Hospital in Baghdad,Iraq, and 
Al-Ramadi Teaching Hospital and private clinic.

The exclusion criteria include the following: 
history of varicocelectomy, surgical operation for un-
descended testes (UDT), testicular detortion or torsion 
(spontaneously or through operation), testicular biopsies, 
sexually transmitted diseases, vasectomy, testicular 
cancer, history of anal sex, testcular trauma, immuno-
suppressed patients, malnutrition, inguinal hernioraphy, 
consumption of immuno-suppressive medicines like 
steroids and cytotoxic and chemo-preventive medicines. 

In this step, an urologist diagnosed varicocele via 
Doppler ultrasound and physical examination ( on 
standing position) according to the following World 
Health Organization’s criteria: 

1. grade I, palpation of an impulse in scrotum in 
the course of a Valsalva maneuver, 

2. grade II: tortuous veins, which are palpated 
without Valsalva maneuver,

3. grade III: visible tortuous vein across the scrotal 
skin without valsalva maneuver .(3)

Patients were assessed by seminal fluid analysis 
according to (W.H.O) criteria with concentration on 
sperm total motility, also seminal fluid antisperm 
antibodies were measured by the SpermMar (sMar) test. 
We repeated these tests 3 months after surgery which 
was done by open subinguinal approach.

Semen Analysis done as follows : masturbation has 
been used to collect the semen samples into sterile, wide-
mouthed containers three to four days after abstinence 
interval. Then, we examined the samples within one 
hour following ejaculation and divided them for the 
usual semen analyses, and ASAB assays. 

The World Health Organization (WHO) directions 
and reference values for human semen (11) have been 
used for semen analysis. Reference values: sperm count 
(not less than 20 million/ml), volume of the seminal liquid 
(not less than ≥2 ml), motility (not less than 75%), total 
count of the sperms (not less than 40 million/ejaculate), 
morphology as well as vitality (in case of the percentage 
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of viable sperms >75%). Even though experts in the 
field did not reach an agreement on the morphological 
classifications, according to a robust criterion, not less 
than 4% of the sperms must enjoy normal morphologies. 

According to the research design, semen analysis 
has been pre-operatively carried out and three months 
following the surgical operation based on the standard 
criteria presented by WHO. Then, we obtained the 
serum samples preoperatively and postoperatively and 
kept them at −70 °C. 

One of the diagnostic kits to identify the anti-sperm 
anti-bodies of the IgG class in the semen or sera of 
humans is SpermMar Test IgG. It is possible to perform 
direct Sperm Mar Test IgG on the un-treated human 
semen containing motile spermatozoa. Moreover, it is 
possible to use indirect SpermMar Test IgG on serum. 

However, direct Sperm Mar Test IgG would be 
done via blending the fresh, untreated semen with the 
latex particles coated with the human’s IgG. Then, a 
mono-specific anti-human IgG anti-serum would be 
poured into the mixture. Forming agglutinates between 
the particles and motile spermatozoa demonstrates the 
existence of IgG anti-bodies on the spermatozoa .(12-14)

All the changes in the titer of seminal ASAB , and 
in motility of the sperms, pre and post-varicocelectomy 
, were stated . As shown by the analyses, the mixed 
agglutination reaction occurred between latex particles 
and the motile sperm approved the existence of the 
sperm antibodies (IgG) on the sperms.(15)

Therefore, we collected the outputs of bio-
chemical experiments preoperatively and three months 
following the varicocelectomy. Moreover, we employed 
descriptive statistical testes such as percentage, mean 
± standard deviation (SD) as well as frequency, Mc 
Nemar’s test and paired t-test. Finally, SPSS14 has 
been used to analyze data and p less than 0.05 has been 
regarded to be statistically significant. 

Results

As mentioned earlier, the participants’ mean age 
equaled 33 years (ranging from 20-45 years) and 78% 
(155) have been married. Nearly 84% (158) of the 
cases experienced uni-lateral varicoceles, 104 of them 
with grade II varicoceles and 16% (32) with the bi-
lateral varicoceles, 20 of whom had grade II varicocele. 
Furthermore, 65% of the cases exhibited grade II 
varicoceles and 5% showed grade I and 30% exhibited 
grade III varicoceles. Finally, 134 patients (70.5%) had 
undergone surgery for treating infertility and 56 (29.5%) 
due to scrotal or inguinal pain. 

Next, 3 major parameters of the semen analysis 
(SA) preoperatively and postoperatively have been 
compared, showing a remarkable improvement in the 
parameters for the sperm motility (p < 0.001) and sperm 
count (p < 0.005); however, the obtained result has been 
not the case for the impaired sperm morphologies in the 
postoperative interval (p = 0.59) (see Table 1). 

 Table-1:Seminal Fluid Analysis before and after operation( Subinguinal Varicocelectomy.

Before operation After operation

Vol.(ml) 3+- 0.05 3.5+-0.7

Viscosity % 76.6 68.3

Sperm count(million/ml) 33.8+-19 38+-15

Sperm motility % of immotile No. 48(70) 27(50)

Sperm morphology % of immotile No. 15(25) 7(12)

Time of liquefaction in minute 15-30 15-30

Semen pH 7.35+-0.11 7.35+-0.11
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Correlation of the semen analysis to the indications 
for surgery (pain, infertility, other) has been confirmed 
by the results. As seen, one of the 3 sperm indices; that 

is, motility, morphology and count has been impaired 
in 86% of the cases operated for treating infertility. 
Additionally, 2 of the indices have been impaired in 
54% of the cases ( Table-2). 

Table-2: Antiperm Antibodies percentage (sperm- and serum-bounded) before and after operation. 

Antisperm Antibody % Before operation After operation

Sperm- bounded (in semen)   27.4%  31.3%

Serum- bounded   27.2%  43.2%

The presence of ASA in semen implies the fact 
that it is also positive in serum, though it considerably 
declined following the surgical operation (p = 0.033). 
Moreover, varicicelectomy elevated the serum ASA 
remarkably (p = 0.033).

Even though a majority of the cases have shown 
to be negative for ASA in both sera and semen prior 
to and following the operations for ASA, after surgical 
operation did not show any remarkable significance 
between the married or single cases. 

Discussion

In general , about 50% of infertility cases are due to 
a male factor.(16)

Dealing with the causes of male infertility & 
pathogenesis , is a very complex issue , and was the 
subject of research for decades . 

One of the studies addressed ASA measurement prior 
to the surgical operations and three and six months after 
that in 81 cases with a mean age of 28.7 years. According 
to the results, 21 of 81 cases exhibited weak positive 
ASAs prior to the surgery. Following the surgery, ASA 
declined in 15 cases and enhanced in 3 cases. Moreover, 
it has been negative in 61 cases prior to the operation. 
Additionally, 48 cases exhibited relatively greater 
ASA concentration following the surgery, though such 
an enhancement has been not significant statistically. 
Hence, the researchers referred to the possible reduction 
of ASA concentration by varicocelectomy. 

This research results matched with the findings 
reported in one of the studies in the field in terms of 
preoperative and postoperative sperm count; however, 
it does not match in terms of the sperms’ morphologies 
and motility prior to and following the varicocelectomy 
procedure .(17)

Evaluating the semen analysis with regard to the 
indications for varicocelectomy demonstrated that 
sperm motility is the most impaired indicator in cases 
experiencing surgery because of pain or infertility. (17) 

According to this research, 16% of the cases 
experienced bi-lateral varicocelectomy so that the 
percentage equaled 45% in infertile males. Moreover, a 
significant difference existed between both groups with 
the normal and impaired semen analysis and uni-lateral 
with bi-lateral varicocelectomy (p = 0.001). 

This research findings are compatible with several 
researches not all investigations assessing the ASA 
semen and serum in the pre- and post-operative intervals. 
For example, Ozen et al. (18) evaluated 60 infertile cases 
suffering from varicoceles and identified ASA through 
immuno-fluorescent in 24.6% of the cases. In addition, 
Golombo et al.’s (19) study assessed ASA via ELISA in 32 
infertile cases suffering from varicoceles. Results have 
shown a positive ASA in 90% of the cases compared to 
41% of the controls. 

In their research, Knudson et al. (20) utilized immuno-
bead test to report the level of ASA in 32 infertile cases 
suffering varicoceles. The present research showed 
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28% of the patients with the positive immunobead 
test findings, out of which IgG has been bound to the 
sperms’ surfaces in 100% and IgA in 86% of the cases. 
Therefore, investigators have been not capable of 
showing a significant difference between pre- and post- 
varicocelectomy ASA concentration. 

According to Djaladat et al.’s (17) study , 26% 
ASA positivity has been observed prior to the surgery; 
however, six months following the surgical operation, 
concentration of ASA declined in 15 and enhanced 
in 3 cases whereas 3 other cases showed no changes. 
Moreover, semen analysis indicated the improvement in 
the sperms’ count and morphology (p < 0.05) but motility 
did not improve (p = 0.02). Therefore, the researchers 
stated that even though varicocelectomy can decline the 
concentration of ASA and improve the semen indices, 
it does not have any consequences for the quality of the 
semen indices. 

It has been found that patients (71%) with the 
positive serum ASA postoperatively also exhibited a 
positive semen. 

A significant difference (p = 0.033) has been 
observed by comparing the cases (27.2%) with the 
positive serum ASA prior to with the cases (43.2%) 
following the surgery; however, such a result has been 
not observed for patients (27.4%) with the positive 
semen ASA before with the cases (31.3%) after the 
operation (p = 0.881). 

A comparison between those cases with the 
developed ASA following a surgical operation and 
the cases with a negative ASA following the surgery 
demonstrated that just motility (p = 0.035) significantly 
differed amongst the 3 semen indices. Moreover, a 
comparison of the cases with the positive seminal vs. 
serum ASA reflected a significant (p < 0.001) difference 
in the percentage of the impaired sperm motility. 
Nevertheless, the observed differences have been not 
significant according to the sperms’ morphologies or 
count. Put differently, varicocelectomy may result in 
the improved sperm count as well as morphologies, 
though motility would be impaired in case of followed 
by a positive ASA. Even though researchers have 
presented numerous etiologies for the ASA occurrence, 
just acute epididimitis and vasectomy associated to the 
considerable ASA enhancement. 

Conclusion

In the infertile male population, presence of ASA 
was higher in those . patients with varicocele . A positive 
ASA in sera or semen must not be regarded an issue 
because of its slight effect on the sperms’ motility. With 
regard to a considerable improvement in the sperms’ 
motility following the varicocelectomy procedure, it is 
not necessary to abandon such a surgical operation in 
high-risk cases with a positive ASA. 
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Objective: The purpose of this research was to assess the prevalence of dental erosion in children between 
the ages of 11 and 12 years and compare the various factors influencing dental erosion in both study and 
control groups.

Materials and Methods: a clinical assessment of the research was performed among children aged 11- 12 
years to assess the prevalence of dental erosion in relation to various factors that may cause erosion. The 
sample size was 102 children with diagnosed dental erosion(63 boys and39 girls) and saliva from these 
children was collected using a questionnaire to study the various factors that correlate with dental erosion.

Results: the children examined were 1000 aged between 11and 12 years. The prevalence was 10.2 per cent 
more than girls (3.9per cent) with the highest level in boys(6.3per cent). The salivary flow rate and saliva PH 
were lower in the study group compared to the control group and lower in boys compared to girls in the same 
group. Tooth brushing frequencies and carbonated drink intake exhibited a greater effect on the development 
of erosion in study group compared with the control group.

Conclusion: in Sammawa city, the prevalence of dental erosion was low and in boys more than girls, and 
in study group, the salivary flow rate and saliva PH was low. The severity of dental erosion increases with 
increased intake of carbonated beverages and tooth brushing frequencies.

Keywords: dental erosion, children, Sammawa city. 

Introduction 

Erosion is derived from the Latin word erosum , 
meaning (to corrode) that describes the degradation of 
a slowly occurring surface through either chemical or 
electrochemical process(1,2)

It can be defined as a chemical process with no 
bacterial involvement that causes irreversible loss of 
enamel and dentin (3). The principal cause of dental 
erosion is acidity, whether it comes from an intrinsic 
source such as gastro intestinal sources or from extrinsic 
sources such as diet and environmental factors (4). 
Demineralization caused by acids is the same as for 
caries, the difference can be seen in affected enamel 
surface area, which in erosion affects a much larger 
enamel surface area, whereas in caries only in plaque 
areas, so dental erosion usually occurs in plaque-free 
areas, whereas dental caries occurs plaque accumulation 
areas (5). Clinically the dental erosion of enamel in young 

children and adolescents appears as a large concavity 
on a smooth enamel surface with elevated amalgam 
restorations and occlusal surface cupping (6).

There are numerous studies illustrating the important 
factors that play an important role in influencing dental 
erosion, one of these factors being the low salivary flow 
(7,8,9,10). The other factor is the saliva’s buffering capacity 
that will withstand any changes that may arise if an acid 
adds to it (11), the third factor is the method of drinking, 
where the effect of erosive drinks can be reduced by 
using a straw especially if it is positioned towards the 
back of the mouth (5). The tooth surface may become 
more susceptible to dental erosion with frequent tooth 
brushing, as frequent tooth brushing will cause removal 
of outer mineralized enamel protective layer (12). Drinks 
containing acids have a PH value of approximately 2.9 
which can dissolve enamel and contain large quantities 
of fermentable sugar can be dangerous if people drink 
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them in large quantities, particularly if they keep drinks 
in the mouth for a period of time before swallowing (4).

Erosion is difficult to diagnose in early stages until it 
is evident, the test must be conducted on a dry and clean 
enamel surface, but if dentin is involved, it can be appear 
as a yellow area via thin enamel (6). 

Materials and Methods

Study subjects

This study was conducted in different areas of 
Sammawa city district, located 300 km south of the 
capital Baghdad, between January 2019 and June 2019 
among school children aged 11-12 years. Children with 
only e extreme erosion were regarded as a study group 
with the same number of children of the same age without 
any evidence of dental erosion. The children examined 
were 1000, (500) boys and (500) girls.

Clinical examination &Sample collection

Children examination was done under natural light 
in the school using a mirror and an explorer. The teeth 
were dried with cotton wools before being examined. 
All surfaces of all teeth were examined by Smith and 
Knight(1984) (13), updated by Millward et al(1994) 
(14), and graded according to the index of tooth wear as 
follows: Score 0 no loss of enamel surface

Score 1 loss of enamel surface only

Score2 loss of enamel with appeared dentin less 
than one third Score 3 complete loss of enamel with pulp 
exposure

Score 5 excluded from analysis such as missing 
tooth or incomplete eruption, heavily carious, tooth with 
big restoration, crown or fractured tooth.

The children diagnosed with erosion were classified 
into

Group 1: mild erosion in which erosion in any 
surface with score 1 Group 2: moderate erosion that 
involve any surface with score 2

Group 3: sever in which erosion involved any 
surface with score 3 or score 4

After that the saliva was gathered for 5 minutes using 
spitting method of un stimulated saliva. Every child had 
been advised not to eat or drink anything 1 hour 

before collecting saliva. Before collecting saliva 
, the child was sitting and bending his head forward, 
then spitting in a disposable tube every 1 minute, then 
examining the collected sample immediately after using 
a digital PH meter for the PH value. after that the saliva 
volume was examined using graduated glass as ml/min, 
questionnaire were also given for all children in the 
study and control groups. 

Statement of ethics : parents were given the 
approval that the examination and samples would be for 
study purpose. 

Statistical analysis: data for windows7 was 
analyzed using SPSS software version 22, chi-square 
test at p≤ 0.05. 

Results

The children we examined were 1000 (500 boys) 
and (500 girls). The prevalence of dental erosion was 
10.2 per cent (102 students, 63 boys and 39 girls were 
in the study group). The severity prevalence was mild at 
4.5 per cent, moderate at 3 per cent, and sever at 2.7 per 
cent distributed in Table 1 

Table (1) prevalence of dental erosion 

severity No. of boys No. of girls total Prevalence(%)

mild 23 22 45 4.5

moderate 20 10 30 3

sever 20 7 27 2.7

total 63 39 102 10.2
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The prevalence according to gender in study group (102 children) was 6.3% for boys and 3.9% for girls as shown 
in Table 2 

Table (2) Prevalence According to Gender 

Gender Number %

Boys 63 6.3

Girls 39 3.9

Total 102 10.2

In Table 3 the mean of salivary flow rate showed a high significant decrease in study group compared with 
control group. 

Table (3) Salivary Flow Rate of Study and Control Group 

Study group Control group t-value p-value

Mean SD Mean SD

7.9 P < 0.01**

0.333 ± 0.083 0.530 ± 0.097

**high significant. 

While in Table 4, there is the difference in salivary flow rate according to gender which shows a high significant 
difference between boys and girls in both study and control groups. 

Table (4) Difference in Salivary Flow Rate by Gender 

Boys no. 20 Girls no. 7
P-value

control study

Mean SD Mean SD

0.528 ±0.100 0.534 ±0.095
P< 0.01**

0.333 ±0.080 0.344 ±0.096

**high significant. 

Table 5 explained the difference between the study and control group in the PH of saliva which was higher in 
control group compared with study group as shown below. 

Table (5) Difference in Salivary PH of Study and Control Groups 

Group Mean SD t-value P-value

Study 7.153 ± 0.659 2.6 p< 0.01**

Control 7.526 ± 0.299

** high significant. 
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There was a high significant difference in salivary PH between boys in study and control groups and between 
girls in study and control groups in which the salivary PH was higher in control group as shown in Table 6. 

Table (6) Differences in Salivary PH according to Gender

Girls no. 7 Boys no. 20

Control Study

Mean SD Mean SD P-value

7.546 ±0.292 7.519 ± 0.30
P < 0.01**

7.197 ±0.817 7.138 ± 0.61

** high significant.

Discussion

The age chosen for this study was 11-12 years old, 
the reason being that in this age, the permanent incisors 
and first molars are present for many years, and they are 
exposed to several influences that can cause erosion, in 
addition to being more cooperative in children at this 
age.

The prevalence of dental erosion in Sammawa city 
was high (10.2%) compared to other Iraqi studies in 
other cities for the same age group (15, 16, 17), this could be 
due to different social or dietary factors correlating with 
dental erosion. The prevalence was higher in boys(6.3%) 
than girls(3.9%) who, in agreement with other studies at 
this point, explained that it might be due to an increase in 
acidic drinks in boys compared to girls because of these 
communities prefer boys more than girls so they give 
them acidic drinks as a gift.

Despite the high percentage of dental erosion in the 
current study, but the highest form was mild erosion 
(4.5%)compared to sever (2.7%) , indicating that erosion 
is restricted to enamel only, so that the children have a 
low risk of development of dental erosion.

The salivary flow rate and PH of saliva were lower in 
study group compared to control group and in boys lower 
than girls, which clarified the cause of the development 
of dental erosion because un stimulated saliva plays a 
very important role in protecting the teeth from wear 
(18), in addition , the low acidic PH of saliva in the 
study group causes the development of dental erosion , 
which agrees with other studies in this part (15,16,17) that 

when PH of saliva decreases, it will cross the point of 
saturation at a point called critical PH which causes the 
demineralization of the teeth (10).

The study showed a high significant increase in 
tooth brushing frequencies in the study group compared 
to control, which may explain the effect of frequent tooth 
brushing with abrasive dentifrices, which may make 
the tooth surface more susceptible to dental erosion, 
especially after an acid attack that may decrease the 
micro- hardness of enamel and dentin, thus increasing 
the susceptibility of the tooth to mechanical loss through 
tooth brushing (12).

In this research in the sample community the 
consumption of acidic carbonated beverages was 
substantially higher, this argument has drawbacks as the 
diet is difficult to examine and the consistency is limited 
because it can be modified over time. Due to lack of 
dental knowledge about predisposing factors of dental 
erosion, the high acidic intake in the study group may 
explain the development of dental erosion. Many children 
at this age are un ware of the impact of these drinks, so it 
may be necessary to inform them. 
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Abstract

Background: Metoprolol (MET) is a selective Beta-1 blocker. It is metabolized in the liver. Unlike most 
Betablockers, Metoprolol is unique in causing liver toxicity, which is infrequent, ranging from raised liver 
enzymes to severe liver damage. Aim: hepatotoxicity was induced in rabbits, and protective effects of 
Nigella sativa (NS), Vitamin E (Vit E), and a combination of Nigella sativa + Vitamin E were investigated 
on Metoprolol-induced hepatotoxicity. 

Methods: 36 male rabbits were divided into six groups and treated as follow: Metoprolol (20mg/kg), 
Nigella sativa (2ml/kg), control group, Metoprolol + Nigella sativa, Metoprolol + Vitamin E ( 175mg/
kg/day), Metoprolol + Nigella sativa + Vitamin E. Treatments were given orally for two weeks. Liver 
enzymes, malondialdehyde, glutathione, and interleukins (IL-6, IL-10) were measured in serum and liver 
homogenates. Histopathological examinations were done for two animals in each group. 

Results: Elevated liver enzymes and histopathological changes were seen in all Metoprolol-treated animals. 
Nigella sativa, Vitamin E, and Nigella sativa + Vitamin E reduced Metoprolol-induced rise in liver enzymes. 
Metoprolol increased malondialdehyde concentration in serum and liver homogenate. Treatment with 
Nigella sativa, Nigella sativa + Vitamin E insignificantly decreased these levels. Neither Metoprolol nor 
Metoprolol and Nigella sativa, Vitamin E, and their combination changed the levels of IL-6 or IL-10. 

Conclusion: Metoprolol increased liver enzymes, and treatment with Nigella sativa, Vitamin E, and Nigella 
sativa + Vitamin E significantly modified rise in liver enzymes. Metoprolol and other treatments had little 
effect on IL-6 or IL-10. 

Keywords: Metoprolol, hepatotoxicity, Nigella Sativa, vitamin E, antioxidants, hepatoprotective agents, 
interleukins.

Introduction 

MET is an indispensable selective β1 receptor 
blocker drug used to treat hypertension, angina pectoris, 
heart failure, and arrhythmias.1 Since its approval by 
the WHO in 1982, MET was at the top list of essential 
medicines and considered the safest and most effective 
medication for health care. Despite being well-tolerated, 
Beta-blockers have many mild side effects, including 
sleep disturbances, fatigue, cold extremities, weight loss, 
bradycardia, and depression2; however, hepatotoxicity 
or elevation of liver enzymes are frequently reported 
notably with labetalol and MET.3,4,5 The underlying 
mechanism of this toxicity is not well understood, but 
it is thought that it could have an immunological basis 

or oxidative stress may be involved.6 NS (black cumin), 
herbal medication is known for its antioxidants, and 
liver-protective potentials7 was chosen in the present 
study to examine its hepatoprotective effect either alone 
or in combination with Vit E, which is also known for its 
antioxidants effects8 against MET-induced liver injury 
in a rabbit model. 

Materials and Methods

Animal handling 

The study was carried out between November 
2019 and July 2020. The protocol was approved by 
the Ethical Committee at Basrah College of Medicine. 

DOI Number: 10.37506/ijfmt.v15i3.15457
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Thirty-six fertile male rabbits weighing between 1 to 2 
kg purchased from a local market in Basrah and included 
were used. The rabbits were kept in separate cages in 
the animal house of the College for adaptation with free 
access to food in the form of trefoil and water. Room 
temperature was set at 22 ± 2°C, and a light/dark cycle 
was 12/12 hours. 

Preparation of NS oil, Vit E, and MET solution

The seeds of NS were purchased from a local shop 
in Basrah city and authenticated by a special botanist in 
the city of Basrah. The oil of NS was obtained by cold 
press method using a special machine for this purpose. 
Each kilogram of NS seeds produced 250 milliliters of 
the oil (a yield of 25%). The oil is collected in a dark 
bottle, stored in a cold and dry place. 

Vit E in the form of soft gel capsules (Nutri You, 
UK) was purchased from local medicine stores in Basrah 
city. 

For calculation of the dose, Vit E oil was obtained 

by making a small hole in the capsule. The content of 
the capsule was squeezed into a small container, and this 
procedure was repeated for five capsules. The obtained 
dose of Vit E is 1340 mg. Then one milliliter of tin corn 
oil was added to dilute Vit E.

A conversion equation was used to calculate a dose 
in mg from a dose in IU.

(The equation is : 1 IU of Vitamin E = 0.67 mg).

MET tablets (metoprolol succinate 50mg, 
AstraZeneca, Switzerland) were used for the study. Two 
MET tablets were crushed using a mortar, dissolved in 
10 ml of distilled water to obtain a suspension of 10 mg/
ml. The suspension was placed in water-tight containers, 
shaken well to get a homogenous mixture. A dose of 20 
mg/kg was used for oral dosing to the animals.

Study design

The animals were divided randomly into six groups, 
6 animals in each, and treated as shown in table 1 

Table 1. Summary of the study design

Groups Treatment
Duration of 
treatment

0 time 2 hours later

1st group Distilled water (2ml) oral - 14 days

2nd group MET (20mg/kg/day) oral - 14 days

3rd group NS (2ml/kg/day) oral - 14 days

4th group NS (2ml/kg/day) oral MET (20mg/kg/day) oral 14 days

5th group Vit E (175mg/kg/day) oral MET (20mg/kg/day) oral 14 days

6th group
NS (2ml/kg/day) +Vit E 

(175mg/kg/day) oral
MET (20mg/kg/day) oral 14 days

The doses were given using a (5 ml ) ordinary 
disposable syringe fixed to a nasogastric tube. The 
tube was introduced to the animal’s stomach through a 
wooden tongue depressor with a hole in the middle fixed 
between the teeth of the animal to prevent chewing the 
tube. 

Samples collection:

Blood samples (5-8 ml) were collected directly 
from the heart under light chloroform anesthesia. The 
samples were centrifuged, and serum was collected and 
stored at -80°C. The rabbits were then exposed to deep 
chloroform anesthesia and sacrificed; the livers were 
excised, washed with normal saline, and cut into two 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1061

pieces. One gram was taken, homogenized mechanically 
using Heildolph mechanical homogenizer, Germany, 
centrifuged, and the supernatant was collected and stored 
at -80°C. Another portion was transferred into a small 
container containing 10% formalin for histopathological 
examination.

Laboratory measurements:

1. Liver enzymes: The activities of aspartate 
aminotransferase (AST), alanine aminotransferase 
(ALT), alkaline phosphatase (ALP), and total bilirubin in 
serum were estimated by an autoanalyzer (Biochemistry 
Analyzer, Integra 400 Plus, Roche, Germany) by 
selecting the already coded program in the analyzer for 
all samples.

2. Serum and liver tissue interleukin-6 (IL-
6) and interleukin-10 (IL-10): estimation of serum 
and hepatic tissue rabbit (IL-6) and (IL-10) used the 
quantitative sandwich enzyme immunoassay using 
ELISA kit (MyBioSource, USA). The rabbit IL-6 
ELISA kit sensitivity is 1.0 pg/ml, rabbit IL-10 ELISA 
kit sensitivity is 9.375 pg/ml, and the detection range is 
15.625-1000 pg/ml.

3. Serum and liver tissue Glutathione (GSH): 
Estimating GSH in serum and hepatic tissue was 
measured by the competitive-ELISA detection method. 

The GSH- ELISA kit sensitivity is 0.94 μg/ml, and the 
detection range is 1.56-100 μg/ml. ( Elabscience, USA).

4. Serum and liver tissue Malondialdehyde 
(MDA): Estimating MDA in serum and hepatic tissue 
was measured by the competitive-ELISA detection 
method. MDA ELISA kit sensitivity is 4.688 ng/
ml and a detection range between 7.813-500ng/ml ( 
MyBioSource, USA). 

Statistical analysis: SPSS (version 20) was used 
for statistical analysis. A non-parametric Mann-Whitney 
test was used for comparing the means of different 
parameters. P-value less than 0.05 is considered 
statistically significant. 

Results

MET produced hepatotoxicity in all treated 
animals as seen in liver enzymes and histopathological 
examination. NS, Vit E, and NS + Vit E reduced the rise 
of liver enzymes produced by MET. MET increased 
MDA levels in serum and homogenate, and treatment 
with NS, NS+Vit E decreased these levels but not to 
significant levels. Neither MET nor MET and NS, Vit E, 
and their combination changed the levels of IL-6 or IL-
10. However, the level of serum IL-6 in the group treated 
with Ns + Vit E and MET was found significantly higher 
than the level of IL-6 in MET treatment (P<0.012). These 
results were presented in Tables 2 and 3 and figure 1.

Table 2: The effect MET, NS, and combination of MET, NS, and Vit E on liver enzymes in rabbits

Treatments ALT (IU/L) AST (IU/L) ALP (IU/l) BIL (mg/dl)

CON 77.67 ±11.00 65.50 ±12.40 23.16 ±3.82 0.08 ± 0.05

MET 93.17 ± 34.77 85.83 ±14.60(a) 33.8 ±14.23(a) 0.24 ± 0.23

NS 80.17 ± 20.69 65.67 ± 20.00 26.33 ± 6.25 0.14 ± 0.11

MET+NS 68.00 ± 10.28 73.02 ± 6(b) 26.16 ± 8.80 0.19 ± 0.24

MET+Vit E 89.67 ± 32.16 60.33 ±12.50(b) 29.17 ± 8.52 0.05 ± 0.01(b)

MET+NS+Vit E 83.33 ± 9.61 58.66 ±13.05(b) 20.33 ± 9.97(b) 0.10 ± 0.03

CON: Control, MET: Metoprolol, NS: Nigella sativa, Vit E: Vitamin E. ALT: alanine aminotransferase, AST: 
aspartate aminotransferase, ALP: alkaline phosphatase, BIL: total bilirubin. (a): significantly different from the 
corresponding value of CON, (b): significantly different from the corresponding value of MET. 
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 Table 3: The effect MET, NS, and combination of MET, NS, and Vit E on MDA and GSH in the serum and 
liver homogenate in rabbits

Treatments Serum MDA (ng/ml) Liver MDA (ng/ml)
Serum GSH (ug/

ml)
Liver GSH 

(ug/ml)

CON 17.69 ± 17.21 7.94 ±4.9 14.55 ± 6.78 2.30 ± 1.13

MET 27.52 ± 17.42 21.36 ± 18.79 11.22 ± 1.88 2.35 ± 0.62

NS 20.38 ± 5.48 17.95 ± 11.27(a) 12.02 ± 2.25 2.07 ± 0.38

MET+NS 23.25 ± 10.78 12.32 ± 2.66 10.07 ± 4.85 2.26 ± 0.49

MET+Vit E 26.95 ± 3.97 16.72 ± 12.90 2.85 ± 1.32(b) 2.37 ± 0.31

MET+NS+Vit E 24.8 ± 21.20 17.69 ± 8.91 2.5 ± 1.70(b) 1.98± 0.60

CON: Control, MET: Metoprolol, NS: Nigella sativa, Vit E: Vitamin E., MDA: malondialdehyde, GSH: 
glutathione (a): significantly different from the corresponding value of CON, (b): significantly different from the 
corresponding value of MET. 

 

Figure 1. represents the effect of MET on serum IL-6 and IL-10 in MET-induced liver toxicity in rabbits 
and evaluates the protective effect of NS, Vit E, and combination of NS and Vit E ON MET induced 

hepatotoxicity. A and B showed the effect on IL-6 in liver homogenate and serum. C and D showed the effect 
on IL-10 in liver homogenate and serum. A significant difference was noticed between MET + NS + Vit E 

and MET alone treated group (P=0.02).

CON: control, MET: Metoprolol, NS: Nigella sativa, 
Vit E: vitamin E, IL-6:interleukin 6, IL-10: interleukin 
10. 

Histopathological examination

Histopathological examination confirmed the liver 
enzyme changes produced by MET; these changes 

included vascular congestion, inflammatory cell 
infiltration, sinusoidal dilatation, and extravasation 
of blood cells. These histopathological changes were 
modified in the group of rabbits treated with NS, Vit 
E, and NS and Vit E when given together with MET. 
The slightest histopathological changes were observed 
in rabbits treated with NS and Vit E when given with 
MET. These results were presented in figure 2. 
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 Figure 2: showed the histopathological changes produced by various treatments: A (control group, X 40): no histopathological findings were seen; B (MET group, 
X 40): moderate to severe inflammatory cells infiltration, sinusoidal dilatation, vascular congestion, and extravasation of blood cells, C (NS group, X 10): mild 
inflammatory cells infiltration can be seen while liver cells appeared normal, D (MET+NS group, X 40): vascular congestion and dilatation of bile duct, mild to 
moderate inflammatory cells infiltration, E (MET+ Vit E group, X 40): vascular congestion and inflammatory cells infiltration, while liver cells appear normal, 

and F (MET+NS+Vit E group, X 10): minimal inflammatory cells infiltration were seen while the rest of the liver cells appear normal. CON: Control, MET: 
Metoprolol, NS: Nigella sativa, Vit E: Vitamin E. 

Discussion

Drug-induced liver injury (DILI) is frequently 
encountered in medical practice. The extent of liver injury 
ranged from mild liver enzyme changes to liver failure 
and death. Numerous published reports are documenting 
DILI; some of these reports involved beta-blockers, 
which are widely used in practice for the treatment of 
hypertension, angina, and many other cardiovascular 
diseases.9 The present study aimed at investigating the 
effect of NS, Vit E, and a combination of NS with Vit 
E on liver injury induced by MET. Rabbits were widely 
used as a model for drug-induced hepatotoxicity.10,11 
The dose of MET used in the present study to cause liver 
damage was relatively high ( 20 mg/kg orally; the regular 
dose for a human is up to 8 mg/kg). Treatment with MET 
caused mild elevation in liver enzymes; this elevation was 
observed in all measured enzymes, a finding frequently 
reported by researchers.12,5 Elevation in liver enzymes 
was associated with histopathological changes. In the 
control group, minimal or no histopathological changes 

were observed while, in the MET treated group, features 
of liver injury were observed, including congestion of 
the liver, extravasation, inflammatory cell infiltration, 
and sinus dilatation; these changes are highly suggestive 
of liver injury. It was also observed in the group of MET 
treatment that the rabbits decreased food consumption 
with apparent weight loss; nevertheless, there were 
no signs of yellow discoloration of the rabbit’s eyes 
suggestive of jaundice nor changes in urine color. 
However, none of the rabbits treated with MET died 
within the 14 days study period. 

NS mildly modified liver enzyme changes induced 
by MET. The effect in restoring liver enzymes towards 
control value was slight. MET-induced DILI was 
paralleled with elevation in serum MDA and also in 
liver tissue homogenate, and that NS treatment modified 
the rise in MDA. This may suggest that NS may modify 
MET-induced DILI through antioxidant effects. These 
results were also supported by histopathological 
examination, which reveals that the histopathological 
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changes seen with MET were reduced by NS treatment.7 
The effect of Vit E on MET-induced liver injury was 
similar to the effect produced by NS. The rise in liver 
enzymes by MET was moderately decreased by Vit E. 
Vit E decreased liver changes produced by MET but did 
not wholly prevented these changes. Most likely, Vit E 
produced this protective effect through its antioxidant 
effect.13 In one study, a hepatoprotective potential of NS 
and Vit E has been investigated in chronic exposure to 
malathion and proved very effective in preventing liver 
injury.14 Unexpectedly, treatment with Vit E before MET 
reduced the concentration of serum GSH to levels that 
are very much lower than the control or other medicines. 
There is no direct explanation for this effect; however, 
whether the high dose of Vit E used in the study is 
blamed has not been yet confirmed.15 The significance of 
this effect needs further clarification. The combination 
of NS and Vit E modified MET toxicity apart from slight 
inflammatory changes in liver tissue, which still can be 
seen. Liver enzymes were also decreased. The obtained 
effect is less than what is expected from the additive 
effects of two antioxidant agents (Vit E and NS). A 
similar pattern of a lack of effect of a combination of NS 
and Vit E against cisplatin-induced renal toxicity was 
reported by Busari and colleagues (2018). In their study, 
they showed that the combination of NS and Vit E, 
despite their antioxidant effects, did not show significant 
additive effects.16 On the contrary, the observed result of 
the combination was less than the effect observed with 
each agent individually. NS may act differently and be 
pro-oxidant rather than an antioxidant in particular cells 
or organs.17 Thus, it can be speculated that NS may act as 
pro-oxidant in circumstances where interaction with Vit 
E is involved so that such interaction may interfere with 
the combination’s protective effect. Vit E ( α-tocopherol), 
besides, whether at therapeutic doses or high doses, may 
act as pro-oxidant, particularly in situations where the 
antioxidant capacity is exhausted.18,19,20 Therefore, lack 
of effect of the combination, NS and Vit E on MET 
induced reduction in GSH could result from a pro-
oxidant activity of NS and Vit E. Similarly, the observed 
rise in IL-6 in the group treated with the combination NS 
and Vit E compared to the control or MET treated group 
could be, as well, a result of the pro-oxidant potential of 
the combinations.15

 It was noticed that the levels of interleukins (IL-6 
and IL-10) are higher in the liver homogenate than in 

the serum21; this result is in agreement with Norris and 
colleagues, 2014.22 The result of this study showed that 
MET did not affect the level of IL-6 or IL-10; this result 
is in agreement with.23 NS alone also did not have an 
effect on IL-6, and neither MET + NS nor MET + Vit 
E changed the level of IL-6, but it was observed that the 
level of IL-6 significantly increased in the group treated 
with MET + NS + Vit E. Further investigation of this 
effect is required. It was noticed that the levels of IL-
10 are higher in liver homogenate than in the serum.24 
NS alone also did not affect IL-10, and neither MET + 
NS nor MET + Vit E changed the level of IL-10, but 
it was observed that the level of IL-10 similar to IL-6 
increased in the group treated with MET + NS + Vit E. 
Further investigation of this effect is required. It seems 
that MET produced mild changes in liver function and 
not in all individuals who use it; a plausible explanation 
of this differential effect may lie in the possibility that 
MET undergoes genetic polymorphism in humans, 
which means there are fast or slow metabolizers. Thus 
in slow metabolizers, high concentrations may be 
reached, which may result in liver injury.25 Moreover, it 
is also postulated that the mechanism of MET-induced 
liver injury is immunological and responds very well to 
plasma exchange.12 
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Abstract

The results that presented in the study were based on collecting one hundred and ten clinical samples of oral 
cavity, burns and wounds. Primary and secondary diagnositic showed that 14 out of these isolates belonged 
to Streptococcus spp.. The ability of these isolates in arginine deiminase enzyme production was screened 
and the results showed that these isolates were arginine deiminase producers with variable degrees. It has 
been found that one of these isolates which were Streptococcus mitis S5 had the highest specific activity 
(0.184 U/mg protein), therefore it was chosen for further study. Results of the optimum conditions for 
arginine deaminase production reveal that the maximum arginine deaminase production was achieved after 
supplementation of the production medium (pH 7.5) with 1% maltose as carbon source, 1.2% tryptone as 
nitrogen source, 30mM as arginine concentration and incubated at 37ºC for 18h. Under these conditions, 
ADI purified in three steps including; precipitation with 70% saturated ammonium sulphate, dialysis then ion 
exchange chromatography using DEAE- cellulose column and the last step was gel filtration chromatography 
throughout Sephadex G150 column. Specific activity of the purified enzyme was increased up to 18 U/mg 
with 5 folds of purification and 70.8 % enzyme recovery. 
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Introduction

Enzymes are nature’s sustainable catalysts. They 
are biocompatible, biodegradable and are derived from 
renewable resources. Almost all chemical reactions 
in a biological cell need enzymes in order to occur 
at rates sufficient for life (1). One of these important 
enzymes is arginine deiminase (ADI) that produced 
from Streptococcus spp. Genus Streptococcus, represent 
group of spheroidal bacteria belonging to the family 
Streptococcaceae. The genus Streptococcus is Gram-
positive bacteria that exert a strong impact on the health 
of humans and animals. ADI catalyzes a conversion of 
arginine to ornithine, ammonium, and carbon dioxide, 
while generating ATP from ADP and phosphate(2). 
Arginine belongs to the semi-essential amino acids for 
humans. It is irreplaceable for synthesis of proteins, 
urea, polyamines, agmatine and amino acids like 

glutamate and proline. The enzymes implicated in 
the three steps of the pathway are arginine deiminase 
(ADI, EC 3.5.3.6), ornithine transcarbamylase (OTC, 
EC 2.1.3.3), and carbamate kinase (CK, EC 2.7.2.2) 

(3). ADI pathway is a multi-enzyme pathway encoded 
by arc operons genes named arcA, arcB, and arc, which 
hydrolyze arginine to ornithine, with the byproducts 
of ammonia, CO2 and ATP(4). ADI pathway is widely 
distributed among bacteria and archaea, where it is often 
a major means of energy production. Many reports 
have dealt with the occurrence of arginine deiminase in 
prokaryotes and eukaryotes. Cancer is a major burden 
of disease worldwide (5). Each year, tens of millions of 
people are diagnosed with cancer and more than half of 
the patients eventually die from it. Among the available 
treatments, nutrient depletion therapy is equally 
effective. Most of cancer cells require unceasing supply 
of l-arginine for their growth and survival; they use these 
amino acids as a source of nitrogen for the synthesis of 
their cell components (6). Since, the last three decades, 
ADI enzyme has been widely used in target- specific 
chemotherapy to treat different types of cancer and 
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hepatocellular carcinomas (HCC) and melanomas were 
one of these cancer types. Clinicians and researchers 
have also harnessed ADI against other arginine 
auxotrophic tumors such as pancreatic cancer, prostate 
cancer, leukemia, colon cancer and breast cancer (7).

Materials and methods

· Samples collection

A total of 110 specimens were collected from 
Medical City Hospital in Baghdad during the period from 
29/9/2019 to 30/12/2019. These specimens involved 
oral cavity, burns and wounds. Swab specimens were 
aseptically transferred under cooling conditions to the 
laboratory for analysis. 

· Isolation of Streptococcus spp. 

According to (8), swabs were taken carefully from 
the sites of infection and placed in tubes containing 
transferred medium to maintain the swab wet during 
transferring to laboratory. Each specimen was 
inoculated on Streptococcus isolation mitis salivarius 
which is selective agar media. All plates were incubated 
aerobically in incubator at 37ºC for 24 hours. 

· Identification of Streptococcus spp.(9 )

1.Cultural examination

 Morphological characteristics of colonies were 
studied on mitis salivarius agar and blood agar. Color, 
size and edge of colonies were observed after 24 hours 
of incubation at 37˚C.  

 2.Microscopical examination

 A single colony of each isolate was fixed on a clean 
slide to study gram stain, under light microscope

3.Identification of suspected bacteria by VITEK 
2 system

The VITEK 2 is an automated microbiology system 
utilizing

growth-based technology and used for bacterial 
identification. The suspected isolates obtained after 
biochemical tests were subjected to VITEK 2 tests.  

· Purification of arginine deiminase

1.Precipitation of enzyme by ammonium sulfate

 Solid ammonium sulfate was gradually added in 
saturation ratios (30%, 50%, 70% and 90%) to 100 ml of 
crude enzyme at 4 Cº.The component was mixed gently 
for 45 min. Then it was centrifuged at 6,000 rpm for 20 
min., the supernatant was discared and the precipitate 
was dissolved in a suitable volume of potassium 
phosphate buffer.  

2.Dialysis

 The enzyme solution was dialyzed after precipitation 
with ammonium sulfate against distilled water for 24 
h under cooling conditions (4Cº) with stirring and 
changing the D.W for four times. 

3.Purification by ion exchange chromatography

 A DEAE-cellulose column (1.5×20 cm) was 
prepared according to Whitaker and Bernard, (1972) by 
dissolving 20 g of resin in 1L of distilled water. Then 
beads were left to settle down and washed several times 
with D.W until getting clear appearance.  

4.Purification by gel filtration chromatography

 Sephadex G-150 (2 × 30 cm) column was prepared 
as recommended by Pharmacia Fine Chemicals 
Company. Aquantity of sephadex G-150 was suspended 
in 0.05 M phosphate buffer pH8, heated at 90ºC for 5 
hours to complete swelling of the beads, degassed and 
packed in a glass column, the column was equilibrated 
with the same buffer buffer.

· Cytotoxic Effect of arginine deiminase on 
HepG2 cancer cell line using MTT assay

  In vitro method was performed to investigate 
the effect of arginine deiminase on HepG2 cancer 
cell line. The procedure of (10) was followed by using 
different concentrations (6.25, 12.5, 25, 50, 100 and 
200 μg/mL) of crude and purified arginine deiminase 
enzyme and was performed using MTT ready to use kit. 
An ELISA reader was used for measurement at 575 nm 
wave length. The data of optical density was subjected to 
statistical analysis in order to evaluate the concentration 
of compounds required to cause 50 % reduction in cell 
viability for each cell line. 



1068    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

· HCS assay

Five independent parameters including Viable cell 
count(VCC), Total nuclear intensity(NI), cell membrane 
permeability(CMP), mitochondrial membrane 
potential(MMP) and cytochrome C which refers to the 
cell health. Different concentrations (6.25, 12.5, 25, 50, 
100 and 200 μg/ml) of the purified arginine deiminase of 
Streptococcus were tested on HepG2 cell line. The assay 
was carried on at Biotechnology research center. This 
assay was carried out according to (10) and evaluated by 
Array Scan HCS Reader. 

2.2.8 Statistical analysis

One mode examination of variance ANOVA 
(Duncan) was made to test whether group alteration was 
important or not, statistical significance was defined as 
p≤ 0.05. Data were expressed as mean± standard error 
and statistical significances were carried out using Graph 
Pad Prism version 6 (Graph Pad Software Inc., La Jolla).   

Results and Discussion

· Cultural microscopic characteristics and some 
biochemical characterization

From hundred and ten clinical specimens that 
collected from different types of infections only 14 of 
them were able to grow on blood agar and the colonies 
appeared white in color with hemolysis surrounding the 
colonies, and culturing on mitis salivarius agar appear 
pale blue colonies. bacterial isolates were appeared 
positive in gram staining and the cells mainly nonmotile 
that occur in pairs or chains. All isolates were negative 
for catalase, grew under aerobic conditions and positive 
for methyl red.   

· Identification of Streptococcus by VITEK 
system

After isolation and confirmation for some tests 
of bacterial isolate, the 14 isolates were subjected to 
identification by VITEK 2 system. GP (gram positive) 
cards were used in VITEK 2 system.

· Screening the ability of Streptococcus mitis in 
arginine deiminase production

For the detection of the efficient bacterial isolates 
in arginine 

deaminase production, spectrophotometrically a 
method were performed using quantitative screening by 
measuring the formation of L citrulline from arginine. 
all isolates had the ability to produce the  enzyme with 
a specific activity ranging between 0.055-0.184 U/mg 
protein. Among these isolates Streptococcus mitis S5 
was the most efficient in arginine deiminase production 
because the specific activity of arginine deiminase in 
crude filtrate of this isolate was 0.184 U/mg.   

· Purification of arginine deiminase

1. Ammonium sulfate precipitation and dialysis

High enzyme specific activity (4.8 U/mg protein) 
was obtained up on precipitation of arginine deiminase 
at 70% ammonium sulfate saturation ratio. At low ion 
concentrations, the solubility of proteins increases 
with increasing salt concentration, an effect termed 
salting in. As the salt concentration is further increased, 
the solubility of the protein begins to decrease. At 
a sufficiently high ionic strength, the protein will 
precipitate out of the solution, an effect termed salting 
out.

2. Ion exchange chromatography

The precipitated enzyme concentrated by ammonium 
sulfate was

partially purified using DEAE-cellulose ion 
exchange chromatography

column. Three protein peaks obtained in the washing 
step, and two protein peaks obtained after elution by the 
gradient concentrations of sodium chloride. All these 
protein peaks were assayed to detect arginine deaminase 
activity. Results showed that eluted proteins (Fractions 
45 to 50) contained most of arginine deaminase activity, 
and the enzyme specific activity was measured to be 
1.3U\mg protein with 34.28 % overall yield and 5.71 
purification fold.

3. Gel filtration chromatography

Sephadex G-150 represent the final step in the 
purification of arginine deiminase produced by the local 
isolate Streptococcus mitis S5. After purification by ion 
exchange step, fractions representing arginine deiminase 
activity were collected, and applied to Sephadex 
G-150 previously equilibrated with 0.05M potassium 
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phosphate buffer pH 7. Sephadex G-150 has separation limits ranging between (1-150 KDa) allowing larger capacity 
of separation with a high purification degree.

Figure (1): Gel filtration chromatography of arginine deiminase produced by Streptococcus S5 using 
Sephadex G-150 column (1.5cmx35cm) equilibrated with 0.05M sodium phosphate buffer pH 7 at flow rate 

at 30 ml/h.

Scientific researchers found that the specific activity of ADI enzyme purified from Lactococcus lactis spp. 140.3 
U/mg using the sequential Q-Sepharose anion exchange and Sephacryl S-200 gel filtration column chromatography 
(11). 

Table (1): Purification steps for arginine deiminase produced by Streptococcus S5

Purification step Volume 
(ml)

Enzyme 
activity (U/

ml)

Protein 
concentration (mg/

ml)

Specific 
activity (U/

mg)

Total 
activity 

(U)

Purification
(folds)

Yield 
(%)

Crude enzyme 50 3.2 0.9 3.5 160 1 100

Ammonium 
sulphate 

precipitation 70%
35 3.9 0.8 4.8 136.5 1.3 85.3

Dialysis 25 4.9 0.7 7 122.5 2 76.5

DEAE-cellulose 18 6.3 0.35 18 113.4 5 70.8

Sephadex G150 15 6 0.22 27.2 90 7.79 56
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· Cytotoxic effect of crude and purified 
arginine deiminase In Vitro using MTT assay

 The test of 3-(dimethylthiazol-2-yl)-2,5- 
diphenyltetrazolium bromide (MTT) was accomplished 
to assess the cytotoxic effect of arginine deiminase 
produced by Streptococcus mitis on liver cancer cell 
line (HepG2). MTT Assay was made to calculate the 
cell viability and inhibition rate on the tumor cell line 
by using different concentrations of ADI enzume. The 
percentage viability of treated cells was calculated 
in a comparison with normal cell line WRL-68 (12). 
The cytotoxic effect of arginine deiminase detected in 
concentration ranged from 6.2-200 μg/ml on HepG2. 
As shown in (Table 2) there were a decrease in cell 
viability in a dose-dependent pattern. The cell viability 
is reduced by increasing the concentration of arginine 
deiminase enzyme. The decreasing in HepG2 cell 

viability (%) was noted by 200μg/ml (46.18±6.60) while 
the highest HepG2 cell viability at 12.5 μg/ml reached 
to (95.25±1.20).(Figure 2) showed that crude arginine 
deiminase exhibited significantly the most potent 
cytotoxic activity with IC50 value of 148.4 μg/ml. 
however an IC50 of 212.2 μg/ml was obtained from the 
effect of arginine deiminase on WRI-68 normal cell line. 
The purified arginine deiminase exhibited significantly 
the most potent cytotoxic activity with IC50 value 
of 83.49 μg/ml. however an IC50 of 137.6 μg/ml was 
obtained from the effect of arginine deiminase on WRI-
68 normal cell line (Figure 3) with cell viability ranged 
from (94.59±0.52 to 74.62±4.39) from 6.25 to 200 μg/
ml. Certain cancers may be auxotrophic for a particular 
amino acid, and amino acid deprivation is one method 
to treat these tumors. Arginine deprivation is a novel 
approach to target tumors which lack argininosuccinate 
synthetase (ASS) expression. ASS is a key enzyme 
which converts citrulline to arginine (13).

Table (2): Cytotoxicity effect of arginine deiminase on HepG2 and WRL-68 cells after 24 hours incubation 
at 37ºC

Arginine deiminase concentrations 
μg/ml

Viable cell count of HepG2 cell line
Mean± S.D.

Viable cell count of WRL-68 cell line
Mean± S.D.

200 46.18±6.60 74.62±4.39

100 66.22±1.24 79.74±1.50

50 75.30±3.45 86.84±3.17

25 84.60±2.64 94.40±3.37

12.5 95.25±1.20 93.44±1.90

6.25 94.40±0.98 94.59±0.52

Hepatocellular carcinoma was increased in 
incidence worldwide, liver transplantation or complete 
surgical resection remains the only known cure for this 
disease. For patients who have unresectable disease, 
treatment options may involve chemoembolisation or 
radiofrequency ablation of the liver; yet, the prognosis 
is dismal for most patients because drug therapy has not 
been demonstrated to improve survival. Therefore there 

is a huge need for more effective therapy for cancers 
such as melanoma and hepatocellular carcinoma. ADI 
depletion is a novel targeted therapy that appears to 
have antitumor activity in melanoma and hepatocellular 
carcinoma, tumors that are auxotrophic for arginine. 
The importance of arginine in the cell because its 
participation in multiple pathways that affected main 
cellular functions such as nitric oxide production, 
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creatine production and polyamine synthesis. In tumor cells, arginine infl uences their growth/proliferation (14) and 
diet restriction has been shown to inhibit metastatic tumor growth. ADI supposed to be a particularly valuable source 
of effective anti-proliferative and cytotoxic agents against different cell lines. Thereby, they were profi cient to cause 
metabolic stress and inhibit HepG2 cells growth by inducing apoptosis and necrotic phenotypes (15). 

 

Figure (2): Cytotoxic effect of crude arginine deiminase on HepG2 and WRL-68 cells after 24 hours 
incubation at 37 ºC. 

Figure (3): Cytotoxic effect of purifi ed arginine deiminase on HepG2 and WRL-68 cells after 24 hours 
incubation at 37 ºC. 
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· High Content Screening (HCS) of arginine 
deiminase purified from Streptococcus mitis on 
HepG2 cell line.

High-Content Screening (HCS) is a cellular imaging- 
based approach that played a key role in detecting 
the toxicity and classification of compounds based on 
observed patterns of reversible and irreversible cellular 
injury. Also HCS provide multipara metric analysis of 
compound toxicity at the level of individual cells (16).

Six concentrations (200, 100, 50, 25, 12.5 and 6.25 
μg/ml) of purified enzyme arginine deiminase were tested 
on HepG2 cell line to detect the changes in six cellular 
parameters (viable cell count VCC, nuclear intensity 
NI, cell membrane permeability CMP, mitochondrial 
membrane potential MMP and cytochrome C) after 24 
hours of exposure.

Table (3) showed that 200 μg/ml has the highest 
significant effect on the all parameters when compared 
with control (untreated cell). 25 μg/ml, 12.5 μg/ml and 
6.25 μg/ml Showed results close to those of the untreated 
cells which represent the negative control (-ve) with a 
very few significant differences.

The results of viable cell count listed in table (3) 
showed that the purified arginine deiminase significantly 
affected on HepG2 cell line viability as it reduced 
to(853±103.9) of cells at 200μg/ml and (964±58.69) 
at 100 μg/ml when compared with control, while the 
viability for the other concentrations was 1013±23.33, 
1232±45.25, 1208±9.899, 1214±24.75 (for 50μg/ml, 
25μg/ml, 12.5μg/ml and 6.25μg/ml respectively ) which 
did not showed significant differences from control. The 
reduction in the viability of HepG2 cell line correlated to 
the toxic effect of arginine deiminase. Previous research 
demonstrated that human HCC cell line HEPG2 was 
tested for its sensitivity to ADI inhibition. The results 
showed that when the ADI activity was reduced to 0.05 
U/ml, the inhibition rates for HEPG2 was 60%. The 
result showed that HEPG2 cells are sensitive to the 
inhibition by ADI in vitro. 

purified arginine deiminase shows significant 
increasing the nuclear intensity of HepG2 cell line. 
This increasing was dose dependent (937.0±39.60, 
764.5±48.79 and 639.0±33.94 for 200μg/ml, 100μg/ml 
and 50μg/ml respectively). The highest percentage of 

increasing was 937.0±39.60 at 200μg/ml when compared 
with control. 25μg/ml, 12.5μg/ml and 6.25μg/ml did not 
show nuclear condensation, nuclear fragmentation, cell 
shrinkage, formation and aggregation of apoptotic bodies 
are important futures of apoptotic morphology of the cell 
(17). The results stated that mitochondrial membrane of 
HepG2 cell was more permeable following treatment 
with the ADI at different concentration; this was led 
to death of cell either by apoptosis or necrosis. These 
events can cause the mitochondrial membrane to lose 
its potential with the subsequent release of cytochrome 
C.Also ADI induces DNA damage in cancer cells which 
is an indicator of apoptosis (18).

On the other hand mitochondrial membrane potential 
(MMP) listed in table (3) indicates that 200 μg/ml, 100 
μg/ml and 50 μg/ml showed significantly decreased the 
MMP (182.5±34.65, 249.5±27.58 and 275.0±14.14 for 
200μg/ml, 100μg/ml and 50μg/ml respectively). 200μg/
ml affects significantly more than other concentrations 
when compared with control (451.0±18.38). Other 
concentrations (25μg/ml, 12.5μg/ml and 6.25μg/ml) did 
not show any significant differences from control.

MPP measurement was dependant on the mean 
intensity of MMP dye penetrating the mitochondria 
and the highest effect upon mitochondria was the less 
fluorescent intensity. Apoptosis is often dysregulated 
during cancer development and it is very significant 
to trigger proper apoptosis which occurs via the 
mitochondrial outer membrane permeabilization 
(MOMP) and resulting in caspase activation and protein 
substrate cleavage (MOMP pathway) (19).

It has been reported that changes in cell membrane 
permeability are often associated with a toxic or apoptotic 
responses, and the loss of cell membrane integrity is a 
common phenotypic feature of marked cytotoxicity (20).

Cytochrome C releasing results indicated that 
cytochrome C releasing rise significantly with the 
increasing of concentration when compared with 
control and the mean of increasing were 548.0±16.97, 
458.5±30.41, 410.5±74.25 and 398.5±26.16 for 200μg/
ml and 100μg/ml, 50μg/ml and 25μg/ml and respectively. 
While 12.5 μg/ml and 6.25 μg/ml showed non significant 
differences when compared with control 232.5±4.950. 
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Table(3): Cytotoxicity effect of purified arginine deiminase of Streptococcus on multi cellular parameters 
after 24 h. of incubation at 37º C.

   HCS Parameters (Mean ± S.D.)

Concentration
μg/ml

Viable cell count Nuclear intensity MMP
Cell membrane 

permeability
Cytochrome C 

Releasing

Unteated 1353±270.1 470.0±15.56 451.0±18.38 81.50±9.192 232.5±4.950

200 853±103.9 937.0±39.60 182.5±34.65 103.0±2.828 548.0±16.97

100 964±58.69 764.5±48.79 249.5±27.58 79.00±5.657 458.5±30.41

50 1013±23.33 639.0±33.94 275.0±14.14 75.00±1.414 410.5±74.25

25 1232±45.25 521.0±5.657 323.5±28.99 74.00±4.243 398.5±26.16

12.5 1208±9.899 528.5±17.68 379.0±79.20 78.50±2.121 319.5±12.02

6.25 1214±24.75 518.5±17.68 404.0±86.27 77.00±9.899 253.0±45.25
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Abstract

Background: Proper biomedical waste management helps to reduce the incidence of infections, reduce in the 
cost of infection control within the healthcare organization, low incidence of community and occupational 
health hazards, and increase the quality of life. The aim of the study was to assess the effect of biomedical 
waste management program on knowledge and practices of nurses at family health centers. Material and 
method: A quasi-experimental one group pretest-posttest design was utilized among all nurses (84 nurse) 
working at 4 Family Health Centers at Cairo Governorate. Three tools were used for data collection. ; Nurses 
Demographic Data Questionnaire, Biomedical waste management knowledge, which was used to collect 
data about biomedical waste management before and after implementation of the program, and Observation 
Checklist to assess nurses’ practice toward waste management. Results: the current study revealed that, 
almost all the nurses were females, one third of them were 30- < 40 years old, about half of them had ≥15 
years of experience; also more than half of them didn’t have any training courses related to biomedical waste 
management. There was a highly statistically significant difference between nurses’ knowledge and practice 
toward biomedical waste management before and after program implementation (p<0.001). Conclusion: 
The study illustrated a statistically significant improvement in nurses’ level of knowledge and practice 
related to biomedical waste management after implementation of the program. Recommendation: the study 
recommended that, regular training on biomedical waste management should be provided for nurses in 
family health centers.

Key Words:  biomedical, waste, nurse, family health centers. 

Introduction 

Nowadays, one of the biggest problems of human 

society is increasing in waste amount which increase 

environmental pollution and health hazards 1.The 

waste term covers all types of wastes from human and 

animal activities. One of the most hazardous wastes 

is biomedical waste which is a special waste category 

that is very dangerous due to its infectious and/or 

toxic properties. This kind of waste is the second most 

hazardous after radioactive waste.
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Biomedical waste is a by-product of healthcare 

results in the generation of solid and liquid wastes, such 

as sharps, blood, body parts, chemicals, pharmaceuticals, 

medical devices and radioactive materials 2. Waste and 

by-products cover a diverse range of materials including; 

sharps waste,  infectious waste, pathological waste, 
pharmaceutical waste, chemical waste, radioactive 

waste, cyctotoxic waste,  and non-hazardous or general 

waste, such as  waste that does not pose any particular 

biological, chemical, radioactive or physical hazard 3.

Adequate knowledge about the health hazard of 

biomedical waste, proper technique and methods of 

handling the waste, and practice of safety measures can 

go a long way toward the safe disposal of this hazardous 

waste and protect the community from various adverse 

effects of the hazardous waste. The awareness and 
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practices of the biomedical waste management varied 

among nursing personnel and were not found to be 

satisfactory. For effective implementation of biomedical 

waste management practices in the family health centers 

ongoing training program is mandatory to improve their 

knowledge and practice about biomedical wastes 4.

Significance of the study

In Egypt, waste disposal is governed by laws of 

the Ministry of Environmental Affairs and the Ministry 

of Health and Population. There are regulations that 

classify the waste from healthcare settings to be 

hazardous. According to (WHO, 2014) between 75% 

and 90% of the waste produced by healthcare providers 

is called non-hazardous or general health-care waste, 

while the remaining 10–25% of health-care waste is 

called biomedical waste which is hazardousand may 

pose a variety of environmental and health risks 5.

According to the WHO report around 85% of the 

hospital wastes is actually non-hazardous, 10% are 

infective and the remaining 5% is noninfectious but 

hazardous (chemical), pharmaceutical and radioactive. 

Inadequate and inappropriate handling of health-care 

waste may have serious public health consequences 

and a significant impact on the environment. These 
wastes may enhance environmental pollution and 

the spread of infectious diseases, including acquired 

immunodeficiency syndrome (AIDS), hepatitis, 
tuberculosis, diphtheria, cholera, and many others 6.

None of the family health centers in Egypt has 

the needle centers (or) needle burner, needles were 

capped and thrown in the garbage or were collected in 

a carton box and handed over to the scrap dealer and the 

ultimate end of it is not known. Chemical disinfection 

is not available. There was no incinerator to treat the 

biomedical waste in the family health centers. The other 

reason for not complying with the laid norms was in 

adequate infrastructure and lack of regulatory authority.  

The biomedical waste that is generated in the 

hospitals is under the vigilance of the governing authority 

but much of the waste that is generated in the family 

health centers settings is not considered or ignored 

causing a major health problem to the population.  Lack 

of knowledge, ignorance and lack of regulatory authority 

body adds to the problem.

Aim of the Study

The aim of the current study was to assess the effect 

of biomedical waste management program on knowledge 

and practices of nurses at family health centers.

Research Hypotheses

To fulfill the aim of the study, the following 
hypotheses were formulated:-

H1: Post-test knowledge score of nurses regarding 

biomedical waste management who were exposed to the 

biomedical waste management program will be higher 

than the pre-test score.

H2: Post-test practice score of nurses regarding 

biomedical waste management who were exposed to the 

biomedical waste management program will be higher 

than the pre-test score.

Material and Methods

A quasi-experimental one group pretest-posttest 

design was utilized in the current study to achieve 

the study’s aim. Sample of 94 male and female 

nurses working in the selected family health centers 

participated in the study 10 % of them excluded from 

the pilot study so the total sample received the program 

was 84 nurse. The current study was conducted at family 

health centers that provide primary health care services 

at Cairo governorate. According to Ministry of Health 

(MOH) in Egypt, the health map of Cairo Governorate 

illustrated that family health care centers at Cairo 

Governorate contain 4 main health areas (North- South 

– East - West). The 4 main health areas are coded and 

by using simple random sample Southern heath area 

were selected. The Southern health area includes 11 

main districts. Those districts are coded and 4 districts 

are selected using simple random sample. Then, one 

family health center with the highest density of nurses 

was selected from each of the 4 districts. So, Dar El 

Salam family health center affiliated to Dar El Salam 
district (25 nurse), Tora family health center affiliated to 
El-Maadi district (23 nurse), Atlas family health center 

affiliated to Helwan district (22 nurse), and El-Mokatam 
family health center affiliated to El-Mokatam district (24 
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nurse) were selected.

Tools for Data Collection:-

Nurses Demographic Data Questionnaire:-  It 

was developed by researcher and includes characteristics 

of nurses’ demographic data of as age, sex, educational 

qualification, years of experience and department or unit 
of work, working shifts, training courses on biomedical 

waste management, and vaccination against Hepatits B 

Virus (HBV).

Biomedical waste management knowledge 

It was adopted from Elsayed, & Rashad, (2019) 

it included 23 questions to assess nurses’ knowledge 

regarding biomedical waste management. It included 4 

dimensions; general knowledge about biomedical waste 

(3 questions), impact of proper and improper biomedical 

waste management (4 questions), biomedical waste 

management process including; methods of waste 

management and segregation of biomedical waste 

(13 questions), and personal protective measures (3 

questions) 7.

Nurses biomedical waste management’ 
observational checklist

Nurses’ biomedical waste management 

observational checklist tool adopted from Elsayed, & 

Rashad (2019). It included 2 parts:-

Part 1:- Observation checklist for the environment to 

assess the current system of practice of biomedical waste 

management in the family health centers. This consisted 

of (12 items) which covers questions regarding (posters 

and/or policy showing clinical waste management (1 

item), symbol for labeling of waste (1 item), Use of 

color coded container for different types of waste in 

areas (5 item), treatment of waste by incineration (1 

item), disposal of liquid waste (1 item), disposal of 

waste sharps (1 item), transportation of waste (1 item), 

recording of bio medical waste management (1 item).

Part 2:- Event observation checklist to assess the 

current system of practice of nurses biomedical waste 

management in the family health centers.  This consisted 

of (7 items) covers questions regarding closing the 

containers (1 item), use of personal protective equipment 

(1 item), use of needle cutter (1 item), nurses’ practice 

toward segregation and collection of waste management 

(4 items). The total score was 12.

Procedure

Administrative phase:-

After getting the acceptance of the research ethical 

committee, an official permission to conduct the study 
was obtained from the board of the faculty of nursing, 

Cairo University, ethical committee of the Ministry of 

Health, administrative authority at Health Governorate 

of Cairo, and administrative authority at family health 

centers in Cairo Governorate. Written consent was 

obtained from nurses after explanation of the aim and 

the nature of the study. Nurses who fit the inclusion 
criteria and accepted to be included in this study were 

recruited. Data was collected for a period of six months 

from September 2019 till March 2020. The study 

was carried out on four phases; assessment, planning, 

implementation, and evaluation phase

Assessment phase: -  

First, the researcher introduced himself to the 

nurses, explained the aim of the study. Based on 

Ludwig General Systems Model, the researcher started 

first process of General Systems Model variable titled 
as (Input)  including assessment of characteristics of 

nurses’ demographic data as age, sex, educational 

qualification, years of experience and department or unit 
of work, working shifts, training courses on biomedical 

waste management, and available waste management 

resources. 

The assessment process continued Biomedical 

Waste Management Knowledge (pretest) was completed 

by nurses before the program to assess their knowledge 

about medical waste management. On an average 4-6 

nurses were assessed each day for their knowledge per 

day. Time taken by nurses to answer the questionnaire 

was around 20-25 minutes.

As well as the researcher used Nurses biomedical 

waste management’ observational checklist to 

assess the current system of practices of biomedical 

waste management in the family health centers. The 
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observational checklist included; onetime observation 

of the environment and event observation for nurses’ 

practicwas used 30-45 minutes observation in the family 

health center.  

Assessment phase took 8 weeks and the researcher 

visited each family health center 3 days /week from 8 am 

to 2 pm according to nurses’ working schedule.

Planning phase: - 

In this phase, based on the results obtained from the 

assessment phase and review of the related literature, 

the researcher designed the educational program. The 

researcher developed the program content in Arabic 

language. The aim of this educational program was to 

improve the nurses’ knowledge and practices toward 

biomedical waste management. The biomedical waste 

management program included information about 

biomedical waste management, benefits of proper 
biomedical waste management and occupational 

health and safety issues related to biomedical waste 

management. The researcher prepared lecturers, videos, 

banners, laptop, pens, papers, and handouts. Moreover, 

the researcher developed lectures using PowerPoint 

tool. Also, the researcher prepared the action plan for 

the program including objectives, teaching methods and 

timetable for lectures.  

 Implementation phase:-

After planning phase is implementation phase 

which was concerned with the implementation of the 

biomedical waste management program. The program 

designed as 6 educational sessions (45: 60 min each) 

delivered over 6 days period in each family health center. 

The researcher used open discussion, brainstorming, 

simulation, pencils for application exercises and role-

play as well as, the teaching aids & media included hand 

outs, CDs, pictures, and videos during sessions.

In addition to the training sessions, the researcher 

used video show and computer during the sessions. 

Moreover, each nurse was given a written copy of waste 

management program that developed by the researcher.

Evaluation:

After implementation of the educational program, 

the researcher assessed the effect of the program based 

on General systems model on knowledge, and practice of 

family health nurses using the knowledge questionnaire 

and observation checklist used in assessment phase. The 

evaluation was done both immediately (posttest) and 

three months after the end of the program (follow-up 

test). 

Findings 

Table (1): Frequency distribution of nurses’ demographic data (n=84).

Demographic variables No. %

Gender                                       Male 3 3.6

Female 81 96.4

Age                                        20-< 30 years 3 3.6

30-< 40 years 32 38.1

40-< 50 years 31 36.9

50-< 60 years 18 21.4

Mean± SD= 42.39±7.64

Qualification                         Nursing institute 4 4.8

Nursing diploma 80 95.2

Experience                               1<5 year 1 1.2

5< 10 year 4 4.8

10< 15 year 36 42.9
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15 years and more 43 51.2

Mean± SD= 21.90±7.77

Work shift *                          Morning shift 84 100

Afternoon shift 80 95.2

Night shift 36 42.9

Previous experience other than family healthcare          Yes 43 51.2 

                                                                             No 41 48.8

              Place                                              General hospital 38 88.3

                                                  Family health center 5 11.7

Attending training courses                                              Yes 37 44

                                                                        No 47 56

Vaccination against HBV                                                Yes 76 90.5

                                                                                            No 8 9.5

*not mutually exclusive.

Table (1) reveals that 96.4% of the nurses were females, 38.1% of them were 30- < 40 years old with mean age 

(x̄± SD= 42.39±7.64) , 95.2% of them had nursing diploma, 51.2% of them had ≥15 years of experience with mean 
(x̄± SD=21.90±7.77), all  nurses working morning shift while, 95.2% of them working afternoon shift, and 42.9 % 
of them working night shift, 51.2% of them had previous experience other than family healthcare, 88.3% of this 

experience was in general hospitals, 44% of them attended training courses about biomedical waste management, 

and 90.5% of them received vaccination against HBV.

Table (2): Comparing nurses’ levels of knowledge dimensions between the pretest, post-test and follow-up 
(n=84).

Variables

Pretest Posttest Follow up
Chi square 

test
Inadequate Adequate Inadequate Adequate Inadequate Adequate

No. % No. % No. % No. % No. % No. % χ2 p

General knowledge about 
biomedical wastes

49 58.3 35 41.7 1 1.2 83 98.8 6 7.1 78 77.8 95.9 .00

Impact of proper and improper 
biomedical waste management

77 91.7 7 8.3 3 3.6 81 96.4 15 17.9 69 82.1 159.9 .00

Biomedical waste management 
process

72 85.7 12 14.3 3 3.6 81 96.4 3 3.6 81 96.4 176.8 .00

Personal protective equipment 61 72.6 23 27.4 4 4.8 80 95.2 18 21.4 66 78.6 95.1 .00

Total knowledge level 76 90.5 8 9.5 1 1.2 83 98.8 3 3.6 81 96.4 200.7 .00

Cont... Table (1): Frequency distribution of nurses’ demographic data (n=84).
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Table (2) shows that there are highly significant statistical differences (p≤0.001) in nurses’ knowledge level of 
all dimensions and total knowledge between pretest, post-test and follow-up with elevation in posttest and follow up 

than pretest 

Table (3): Comparing nurses’ pre, post-test & follow-up practice regarding biomedical waste management 
(n=84).

Practice variables

Pretest Posttest Follow up

Chi square test

Correct Incorrect Correct Incorrect Correct Incorrect

No. % No. % No. % No. % No. % No. % χ2 P

1. 
Identification and 

segregation of 
waste.

20 23.8 64 76.2 76 90.5 8 9.5 61 72.6 23 27.4 85.2 .00

2. 
Segregation of 
waste at site of 

waste generation. 

11 13.1 73 86.9 72 85.7 12 14.3 62 73.8 22 26.2 104.3 .00

3. 
Closing container 
soon after putting 

the waste

22 26.2 62 73.8 70 83.3 14 16.7 62 73.8 22 26.2 66.3 .00

4. Use of 
personal protective 

equipment.
21 25 63 75 76 90.5 8 9.5 70 83.3 14 16.7 96.9 .00

5.  Use of 
needle cutter at the 
site of procedure

0 0 0 0 0 0 0 0 0 0 0 0 - -

6. 
Disposing 

infectious waste in 
red bag.   

26 31 58 69 70 83.3 14 16.7 60 71.4 24 28.6 53.7 .00

7. 
Appropriate 

amount of waste in 
bags 

29 34.5 55 65.5 71 84.5 13 15.5 61 72.6 23 27.4 49.7 .00

Table (3) shows that there were highly significant statistical differences (p≤0.001) in nurses’ all items of practice 
pre, post-test & follow-up with elevation in posttest and follows up than pretest 

Table (4): comparing nurses’ mean scores of total practice between pre, post-test & follow-up (n=84)

Variables
Pretest Posttest Follow up

Repeated 
measures 
ANOVA

Mean SD Mean SD Mean SD F P

Total practice 4.07 2.16 11.35 1.89 9.95 1.82 325.3 .00

Table (4) shows that there are highly significant statistical differences (f=325.3, p≤0.001) in nurses’ mean scores 
of total practice between pretest, posttest and follow up with elevation of mean in posttest and follow up than pretest.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1081

Table (5): correlation between nurses’ knowledge and practice regarding biomedical waste management in 
pretest, post test, and follow-up (n=84).

Pearson’s correlation

Total knowledge

Pretest Posttest Follow up

r p r p r P

Total practice .78 .03 .90 .02 .98 .01

Table (5) illustrates that there are significant statistical strong positive correlations between nurses’ knowledge 
and practice in pretest (r=.78, p=.03), posttest (r=.90, p=.02), and follow up (r=.98, p=.01).

Discussion

Findings of this study revealed that more than one 

third of nurses were 30-< 40 years old; the mean age 

group of the sample was found to be 42.39 years. A 

similar study done in maternal and child health care 

centers at Kalyubia Governorate revealed that 55.1 % 

were more than 40 years old 7. While, other study to 

assess knowledge, attitude and practice of health care 

personnel about medical waste management in selected 

family health centers in Mansoura, Egypt, revealed 

that the mean age of health care personnel including 

nurses participated was 32.85 years 8. The present study 

revealed that almost all (96.4%) of the study participants 

were females. 

In the current study, it was stated that less than half 

of family health nurses received training on biomedical 

waste disposal. This was in agreement with other study 

that the majority of them didn’t have any training 

courses 7. Moreover, this was in the same stream with 

a study found that, 98% of Istanbul hospitals organized 

courses for all the health care team about medical waste 

management 9. Also, other previous study illustrated 

that 45% of study group received training on biomedical 

waste disposal 8.

The findings of the present study showed that the 
majority of nurses had inadequate level of knowledge 

regarding biomedical waste management before the 

implementation of the training program. This may be 

attributed to the lack of waste management training 

courses & absence of an orientation program related to 

biomedical waste management. After the implementation 

of the program, there were significant improvements 
with the number of participants who achieved a 

satisfactory score in the post 98.8% and follow–up 

96.4% periods. This improvement could be attributed 

to the comprehensive content of the educational training 

program, the written handout of the program, which 

serves as an ongoing reference, nurses’ interest and their 

initiation to know and change, interactive talk with use 

of a variety of materials used such as videos, pictures, 

and simulations. 

This result is consistent with findings of a study 
titled Intervention Program for Nurses about Health 

Care Waste Management which showed that almost 

all  nurses ( 98.7%)  had  unsatisfactory knowledge 

regarding  health care waste management before the 

implementation of the educational  training  program 

which improved to 100% post program and  68.6% 

follow–up 10. Also, these results in the same stream with 

results of a previous study implemented an educational 

program about medical waste management for internship 

physicians in Zagazig university hospitals and assessed 

its effect on their awareness revealed that there was 

significant improvement of internship physicians 
knowledge as they have good knowledge from 25% 

in the pre intervention to 78% after implementing the 

program 11. 

Also, previous study at Maternal and Child Health 

Care Centers At kalyubia Governorate supported the 

findings of the study who stated that most nurses (98.9%) 
had unsatisfactory knowledge regarding health care 
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waste management before the implementation of the 

training program, which improved to (98.4%) of nurses 

had satisfactory level of knowledge post intervention 7. 

Moreover, these findings were in the same line with a 
previous study which found that that almost all nurses 

(98.7%) had unsatisfactory knowledge regarding health 

care waste management before the implementation of 

the educational training program at Mansoura university 

Hospital 12.

While, these results in contrast with results of a 

previous study reported titled Knowledge and Practice of 

Staff Nurses related to Health Care Waste Management 

which done in El-Zohor hospital in Port Said governorate 

which revealed that the majority of nurses (80.0%) had 

satisfactory knowledge related to waste management 13. 

 In relation to the nurses’ practice level, results 

revealed that almost all of the study nurses had 

unsatisfactory practice level before implementation of 

the program, After the implementation of the program, 

there were significant improvements in number of nurses 
who achieved adequate score as the majority of nurses 

(92.9%) had satisfactory practice level in posttest. Also, 

85.7% of them had satisfactory practice level in follow 

up. The findings of the present study is in agreement  
with other study showed that all nurses had inadequate 

practices in most areas of waste management before 

the implementation of the educational training program 

increased in the post and follow–up periods (99.3%, 

96.2% respectively).

These results is in the same stream with other study 

who assessed the knowledge & practice related to waste 

management among health care workers (doctors, 

nurses & housekeepers) at the Al Mansoura university 

hospital and proved that inadequate nursing practice 

in most areas of waste management. Meanwhile, other 

study mentioned that less than half of nurses had 

adequate level of practice regarding biomedical waste 

management 14. Also, these results are in contrast with 

results of a previous study in their study that the majority 

of nurses (81.1%) had adequate level of practice related 

to waste management. 

Conclusion

The study results showed a statistically significant 

improvement in nurses’ knowledge and practice about 

biomedical waste management after implementation 

of the program. The present study findings revealed 
a statistically significant correlation between nurse 
knowledge and practice scores. 

Recommendations

Based on the study findings, the following 
recommendations are suggested.

Ø Regular assessment of nurses’ knowledge 

and practice regarding biomedical waste management 

in family health centers is essential to identify nurses 

training needs.

Ø Continuous training courses should be provided 

for all nurses to improve their knowledge and practice.

Ø Availability of essential supplies and resources, 

such as safe closed transportation method for internal 

transportation of biomedical wastes and color-coded 

plastic bags is important.
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Abstract

Concerning type 2 diabetes mellitus (T2DM), diabetic nephropathy (DN) is a chiefmicrovascular complication. 
Preceding studies have proposed that insulin-like growth factor-1(IGF-1) signaling might do a significant 
role in DN. The existing study was implemented to explorethe allianceof single nucleotide polymorphism 
(SNP) rs6214 of the IGF-1gene with T2DM and DN. The study consists of three groups, the first oneincludes 
50 subjects, those were apparently healthy were considered as controls. The second oneinvolves 69 patients 
with T2DM without nephropathy and the third oneencompasses 89 patients who suffer from T2DM with 
DN. The analysis of results elucidated that thegenotype CT was decided to significantly increase the hazard 
of T2DM by about 2 folds and the genotype TT was established to significantly increase the risk of DN by 
about 3 folds with respect to those of the genotype CC. This study concludes that theSNPrs6214 of theIGF-1 
gene associated with T2DM and DN.

Keywords: insulin like growth factor-1,type 2 diabetes mellitus, diabetic nephropathy, polymorphism.

Introduction

Diabetic kidney disease is the real upshot of diabetes 
mellitus (DM). It is a cumulative disease(1).Even though 
long-term DM and unfortunate glycaemic management 
are hazardous factors for diabetic nephropathy (DN), the 
predisposition to such comorbidities is too expanded by 
ethnic variability in the genotype of the person(2). There 
is strong proof that genetic tendency does a great role in 
DN progress(3,4).

In the expansion of DM vascular problems, growth 
factors are assumed to play a decisive role(5,6). It was 
revealed that insulin-like growth factor-1 (IGF-1) be 
connected to complications of delayed microvascular 
DM, comprising DN(7,8).The IGF-1 level in circulation 
may not accurately describe IGF-1 bioactivity,in 
sickness situations, in particular, because of the IGF-1 
binding proteins intervention, hence genetic-dependent 
researches can be a substitute approximation(9).

Thegene (IGF-1) is placed on the chromosome 
12q22-24.1, and the encoded protein which is (IGF-1) 

exists as a single chain polypeptide comprising seventy 
amino acids(10).The structural similarity both for IGF-
1 and its particular receptor (IGF-IR) with pro-insulin 
and insulin receptor is powerful.Accordingly, adding to 
their mitogenic influences, they do profound impacts on 
the metabolism of protein and glucose,this contributes 
to the key routes of exacerbation and/or progression of 
microangiopathic problems of DM(11,12).

TheIGF-1 gene rs6214 SNP is viewed as a 
functional polymorphism owing to its locality in three 
prime untranslated region (3’-UTR) of the gene. The 
non-coding sequence (3’-UTR) encompasses regulatory 
motifs that are important for the expression of the 
gene, translation, the stability of mRNA and mRNA 
cellular location, or microRNA binding, and thus, 3′-
UTR variants can do a significant job in diverse genetic 
diseases(13,14).

Since DN is the chief reason for end-stage kidney 
disease and the role of IGF-1 in the DM microangiopathic 
triad has been proven(15),this study aimed to assess 
the association of IGF-1 gene single nucleotide 

DOI Number: 10.37506/ijfmt.v15i3.15459
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polymorphism (SNP) with T2DM and DN.

Materials and Methods

The study includes three groups from Arab descent. 
Group1(controls) comprises 50 subjects who were 
apparently healthy. Any individual who underwent any 
other health problems were omitted from the study. 
Group2 contains 69 patients with T2DM without 
nephropathy. Group3 involves 89 patients who had 
T2DM with DN. The patients were diagnosed by 
specialist physicians and selected from Merjanhospital 
in Babylon Province after their agreement and after 
taking agreementfromResearch Uniteof Center for 
Training and Human Development of Babylon Health 
Directorate and Merjan hospital. 

The serum levels of glucose,alkaline 
phosphatase (ALP) activity,and creatinine,and urine 
creatinineand total urinary protein were determinedby 
spectrophotometric method. Serum IGF-1 level was 
estimated by sandwich ELISA technique.

The DNA extracted from blood according to 
method(16). Genotyping of rs6214 polymorphism of IGF-
1 gene was done via polymerase chain reaction (PCR). 
The PCR was used for amplification of DNA by using 
particular primers after designing them [the forward 
primer (5’- GGCAGTGCATCTTTCAGCTT-3’) and the 

reverse primer (5’- TTGCCCTCTGCCTGTTTTCC-3’)].

 For the determination of the SNP, the thermal 
cycler was utilized as follows: initial denaturation for 
5 minutes (min.) at 94°C, followed by 35 cycles under 
the next conditions: denaturation for 30 seconds (sec.) 
at 94°C, annealing for 30 sec. at 60°C, elongation for 30 
sec. at 72°C and then final elongation for 5 min. at 72°C.

The products of PCR were analyzed on agarose 
gel (2%) electrophoresis. The PCR product fragment 
is279bp.After the digestion of the PCR product by 
a restriction enzyme(HpySE526 I) and following 
the analysis of the digestion restricts on agarose gel 
(2%) electrophoresis, there are three possible forms 
of genotype for each DNA sample:the fragment with 
279bp indicate to the existence of the genotype (TT), 
while the fragments with (117bp) and (162bp) indicate 
to the existence of the genotype (CC), while (279bp), 
(162bp) and (117bp) indicate to the existence of the 
genotype (CT). 

The mean±SD,Student’s t-test and ANOVAwere 
utilized for the assessment of general characteristics and 
phenotypes data, while odds ratio (OR) and confidence 
interval (CI) 95% were utilized for the assessment 
of genotype data. A statistically significant level was 
deliberated once the P value lower than 0.05. 

 Results

The features of the groups were revealed in table (1).

Table (1): Features of All Groups

Features Groups Mean ± SD

Number

Group1 50

Group2 69

Group3 89

Sex

Male/female

Group1 28/22

Group2 30/39

Group3 60/29

Sex

Male% / female%

Group1 56 % / 44 %

Group2 43.48%/ 56.52%

Group3 67.42 % / 32.58 %
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Age (year)

Group1 26.72 ± 9.50

Group2 50.56 ±14.40[***]

Group3 [*] [**]57.75 ± 11.99

BMI

Group1 24.59 ± 2.79

Group2 28.40 ± 6.29[***]

Group3  25.69 ± 5.88 [**]

Duration of DM (year)

Group1

Group2 5.32 ± 3.41

Group3 14.14 ± 6.15[**]

[*] Means significant difference between group3 and 1 at (P<0.05). 

[**]Mean significant difference between group3 and 2 at (P<0.05).

[***] Mean significant difference between group2 and 1 at (P<0.05). 

A significant decrease in mean serumIGF-1 level 
present in group2 compared to group1. Conversely,a 
significant increase in mean level of glucose in group2 
compared to group1. Also, a significant increase in mean 

levels of serum glucose, ALP,and creatinine, andaverage 
urinary protein to creatinine ratio (UPCR) in group3 
when compared to group1 and group2. Too, there is a 
significant increase in mean serum level of IGF-1 in 
group3 compared to group2 as exhibited in table (2). 

Cont... Table (1): Features of All Groups

Table (2): Biochemical results of All Groups

Parameters Groups Mean ± SD

IGF-1(pg/mL)

Group1 478.50 ± 402.68

Group2 125.39 ± 105.71[***]

Group3 551.35 ± 244.24[**]

Glucose (mmol/L)

Group1 4.49 ± 0.46

Group2 7.91± 0.50[***]

Group3 9.51±2.38[*][**]

ALP (U/L)

Group1 69.91 ± 15.10

Group2 71.91 ± 15.67

Group3 85.03 ±24.26[*][**]

Creatinine

(mmol/L)

Group1 84.25 ± 13.17

Group2 80.12 ± 11.21

Group3 311.87 ±226.51[*][**]

UPCR mg/g

Group1 132.96 ± 21.32

Group2 134.85 ± 21.45

Group3 831.77 ± 483.51[*][**]

[*], [**], [***]offer the similar indications as in table (2)
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Genotyping frequencies of this gene were consistent 
with Hardy Weinbergs equilibrium (HWE) in controls 
group. While, they were deviated from HWE in all 
diabetic patients group. (x2 = 0.101, P = 0.749 and x2 
= 7.413, P = 0.006) in control and all diabetic patients 
groups respectively.

Genotyping frequencies of this gene were consistent 
with HWE in diabetics without nephropathy group. 
However, they were deviated from HWE in DN patients 
group. (x2 = 2.614, P = 0.105 and x2 = 5.951, P = 0.014) 
in DM patients without nephropathy and DM patients 
having nephropathy groups respectively.

With regard to rapport of IGF-1rs6214 polymorphism 
with T2DM,for normal control group and all diabetic 
patients, the frequencies and distributions of genotypes 
and allelesof IGF-1 geners6214 SNPweredisplayed in 
table (3). The CTgenotype was found to be significantly 
increase the hazard of T2DM by about 2 doublingswith 
respect to those of the wild genotype CC. The 
TTgenotype was found to be non-significantly increase 
the jeopardy of T2DM.The minor allele T was non-
significantly higher in DM patients when compared with 
that of the controls group. 

Table (3): Frequencies andDistributions of Genotypes and Alleles ofIGF-1rs6214 SNPin the Diabetic 
Patients and the Controls Groups

Genotypes Controls Patients OR CI 95% P-value

CC
No. 21 40

Reference Reference Reference
% 42% 25.31%

CT
No. 22 95

2.267 1.122-4.578 0.022
% 44% 60.13%

TT
No. 7 23

1.725 0.636-4.676 0.284
% 14% 14.56%

Total
No. 50 158

% 100% 100%

Alleles Controls Patients OR 95% CI P-value

C
No. 64 175

Reference Reference Reference
% 64% 55.38%

T
No. 36 141

1.432 0.900-2.279 0.129
% 36% 44.62%

Total
No. 100 316

% 100% 100%

Concerning the linkage of IGF-1rs6214 
polymorphism with DN, the genotypes and 
allelesdistributions and frequenciesbelong toIGF-1 gene 
rs6214 SNPfor diabetics with DN and those without 

DN weredemonstrated in the table (4). The CTgenotype 
was found to be non-significantly increase the hazard 
of DN with respect to those of the wild CC genotype.
The genotype TT was found to be significantly increase 
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the jeopardy of DN by about 3 folds with respect to those of the wild genotype CC. The minor allele T in DN and 
DM without nephropathy patients was not significantly higher in DN patients when compared with that of the DM 
without nephropathy group. 

Table (4): Frequencies and Distributions of Genotypes and Alleles of IGF-1rs6214 SNPin the Diabetic 
Patients without Nephropathy and Diabetic Nephropathy Groups

Genotypes
Diabetics without 

nephropathy
Diabetic nephropathy 

patients
OR CI 95% P-value

CC
No. 23 17

Reference Reference Reference
% 33.33% 19.10%

CT
No. 39 56

1.942 0.919-4.106 0.082
% 56.52% 62.92%

TT
No. 7 16

3.092 1.042-9.171 0.041
% 10.15% 17.98%

Total
No. 69 89

% 100% 100%

Alleles
Diabetics without 

nephropathy
Diabetics 

nephropathy patients
OR 95% CI P-value

C
No. 85 90

Reference Reference Reference
% 61.59% 50.56%

T
No. 53 88

1.568 0.998-2.463 0.0509
% 38.41% 49.44%

Total
No. 138 178

% 100% 100%

There is no association of phenotypic parameters with genotypes of IGF-1rs6214 SNP in persons with T2DM 
without nephropathy except in ALP in persons having CT genotype when compared to CC genotype as appeared in 
table (5). 
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 Table (5): Association of parameters with genotypes of IGF-1rs6214 SNP in Patients with Diabetes Mellitus 
without Nephropathy

Parameters Genotypes Mean ± SD P value

IGF-1

CC 144.794 ± 126.947

CT 116.206 ± 97.651 CT, CC P=0.323

TT 112.872 ± 70.714
TT,CC

P=0.533
TT, CT

P=0.931

Glucose

CC 7.874 ± 0.547

CT 7.953 ± 0.513 CT, CC P=0.569

TT 7.581 ± 0.324
TT,CC

P=0.917
TT, CT

0.616

ALP 

CC 64.535 ± 15.696

CT 76.369 ±12.801[*] CT, CC P=0.002

TT 71.295 ± 22.497
TT,CC

P=0.375
TT, CT

P=0.398

Creatinine

CC 79.930 ± 9.507

CT 80.052 ± 11.860 CT, CC P=0.966

TT 81.188 ± 14.220
TT,CC

P=0.787
TT, CT

P=0.821

UPCR 

CC 133.464 ± 22.458

CT 133.078 ± 18.580 CT, CC P=0.941

TT 149.347 ± 30.136
TT,CC

P=0.141
TT, CT

P=0.060

[*]Connotes significance at (P < 0.05) in comparison to CC 

Concerning the association of phenotype parameters with genotypes of IGF-1rs6214SNP in patients with DN,the 
average serum values of IGF-1, ALP, and creatinine, and the mean of UPCR exhibited association in DN individuals 
possessing TT in comparison to CC and CT. Though, no significant differences among the genotypes were found in 
glucose as explained in table (6). 
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Table (6):Association of parameters with genotypes of IGF-1rs6214 SNP in Patients with Diabetic 
Nephropathy

Parameters Genotype Mean ± SD P value

IGF-1

CC 506.188 ± 219.338

CT 527.896 ± 244.261 CT, CC P=0.743 

TT 681.426 ± 239.780 [*] [**]
TT,CC

P=0.035 
TT, CT

P=0.029 

Glucose 

CC 9.526 ± 2.286

CT 9.279 ± 2.387 CT, CC P=0.707

TT 10.312 ± 2.432
TT,CC

P=0.345
TT, CT

P=0.132

ALP 

CC 80.116 ± 20.256

CT 81.075 ± 22.078 CT, CC P=0.873

TT 104.119 ± 27.489[*] [**]
TT,CC

P=0.007
TT, CT

P=0.0008

Creatinine

CC 262.717 ± 191.752

CT 280.852 ± 207.785 CT, CC P=0.749

TT 472.668 ± 263.746 [*] [**]
TT,CC

P=0.013
TT, CT

P=0.003

UPCR 

CC 705.993 ± 463.296

CT 755.565 ± 466.275 CT, CC P=0.701

TT 1232.148 ± 367.212 [*] [**]
TT,CC

P=0.001
TT, CT

P=0.0003

[*]Connotes significance at (P < 0.05) in comparison to CC 

[**]Connotes significance at (P < 0.05) as compared with CT 

Discussion

Numerous genetic and environmental elements do 
a key starring role in the pathogenesis of DN(17). In the 
enlargement of DM vascular problems, growth factors 
are assumed to do aninfluentialrole(5,6). In renal fibrosis 
and apoptosis, IGF-1 signaling might play a key role(18). 

The group1 is younger than other groups to avoid to 
greater extent age related nephropathy and to get very 
healthier control persons. The mean period of DM in 
patients with nephropathy is lengthier than that of DM 
patients without nephropathy which can give a clue that 
lengthier period of DM can influence DN development.
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There is insignificant difference in mean serum level 
of creatinine, and ALP, and the mean of UPCR between 
group2 and group1, this because group2 patients were in 
well stabilized condition and didn’t haverenal disease. 
But there is significant increase in mean glucose level 
in group2 when compared with group1 because of DM. 

There is significant decrease in mean IGF-1 level in 
group2 than group1,the outcome of the study is consistent 
with the outcomes of OmarN., et al.(19), Mancuso E., 
et al.(20)andTeppala S., et al.(21).Such results might be 
owing to the chronic hyperinsulinemia. Towering levels 
of insulin may indirectly rising the bioavailability of 
IGF-1 by putting down the generation of insulin like 
growth factor binding protein-1(IGFBP-1). In turn, 
raised IGF-1 bioavailability can have reverse feedback 
impact on GH leading to a drop in GH secretion and 
lower liver manufacturing of IGF-1 and IGFBP-3(22).

There is significant increase in mean serum level of 
creatinineand ALP, and UPCR average in group3when 
compared to group2 and group1, this because group3had 
renal disease. Also there is significant increase in glucose 
level in group3 when compared to group2 and 1,this 
may be another risk factor for DN in group3.Proteinuria 
defined as UPCR>200 mg/g, and normal as <200 mg/g(23). 
Accordingly, group3 patients had abnormal proteinuria.
In DM persons, raised levels of creatininehappen when 
the kidney isimpaired or does not function properly(24) 
which was present in group3. Increased ALP levels can 
be linked to chronic inflammation, dyslipidemia, bad 
regulation of glycemia, fatty liver, resistance to insulin 
and increased oxidative stress(25,26) which might existed 
in group3.

There is insignificant increase in IGF-1 level in 
group3 when compared to group1. 

There is significant increase in IGF-1 level in 
group3 when compared to group2, which is in agreement 
with OmarN., et al. study(19).These findings might be 
attributed to elevated insulin levels that could increase 
hepatic GH receptor number and activity. This impact 
can bring about a spike in GH-regulated output of liver 
IGF-1 and IGFBP-3, with a higher rise in levels of IGF-
1in circulation(27).Also IGF-1 is among the proteins 
impacted by renal dysfunction(28,29). 

The deviations from HWE may be attributed to size 
of the sample which is relatively small(30),hence a larger 
number of participants is requisite. 

The outcomes of the study illustrate that the genotype 
CT was associatedwith T2DM, and the genotype TT 
was found to be non-significantly increase the hazard of 
T2DM.The minor allele T was not significantly higher in 
T2DM persons when compared with that of the control 
group.This is in disagreement with the outcomes of 
Mohammed A., et al.(31).

The CTgenotype was found to be non-significantly 
increase the risk of DN. The genotype TT was found 
to be associated with DN.The minor allele T was non-
significantly higher in DN patients when compared with 
that of the DM without nephropathy group.This is in 
disagreement with the outcomes of Mohammed A., et 

al.(31).Our result could be because of the IGF-1 eminent 
genetic role in the evolvement of DN as submitted by 
Ewenset al.(32). In dissimilarity to such evidence that 
infers a genetic role for IGF-1 in diabetic complications, 
Bazzazet al.(33)established no association between the 
DN growthand polymorphisms in IGF-1 gene.

The mean serum value of ALP presented genotype-
dependent variation in T2DM patients without 
nephropathy possessing CT genotype in comparison 
to CC genotype. Conversely, other parameters did 
not display any significant variances among the three 
genotypes. 

The average serum values of IGF-1, ALP, and 
creatinine and the mean of UPCR exhibited genotype-
dependent variation in DN patients possessing TT in 
comparison to CC and CT genotypes. These results 
were convenient with poor renal function. However, 
no significant differences among the genotypes have 
existed in glucose.

The IGF-1 mediates DN histological features. It 
binds glomerular mesangial cells to induce their increase 
in numbers, leading to enhanced kidney blood flow plus 
glomerular filtration rate, speeding up the advancement 
of DN(34,35). 

Conclusion 

It was detected that CT and TTgenotypes of IGF-
1 gene polymorphism of patients with T2DM may 
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modify the vulnerability and/or development of DM 
and DN respectively. Hence,it was concluded that the 
recognition of these genetic variants at a biomarker level 
could permit the revealing of those persons at greatthreat 
for DM and DN.
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Abstract 

Background: HIV/AIDS is considered as one of the most important public health concern faced by many 
developed and developing countries.

 Objective: To study the basic socio-demographic characteristics of the newly reported HIV Iraqi cases 
during the period extending from 1986 to 2019. 

Subjects and Methods: This is across sectional study conducted using data from newly reported HIV 
Iraqi cases from March 2018 to March 2020. These data were available from the patient’s records at the 
Iraqi National HIV/AIDS Program Centre. Annual registration statistics covering the period from 1986 to 
2019 were reviewed. The diagnosis was done through identification of anti-HIV antibodies using primarily 
ELISA as screening test and positive cases were confirmed by Western blot assay. The obtained data were 
categorized according to the socio-demographic variables and were analyzed statistically.

 Results: A total number of newly reported HIV Iraqi cases covering the period from 1986 to 2019 was 892 
cases. The majority of the cases were males (83%), from 21-39 years old (60.3%), alive (65.7%), and single 
(53.4%). Most of them were from low educational level (45.1%), low socio-economic status (48.3%), and 
living in urban areas (75.6%) from Central origin (63.2%). 

Conclusions: Identification of these findings may provide important directions for targeting certain socio-
demographic characteristics of the HIV infections to provide specific support for accessing healthcare 
services and evaluating the effectiveness of prevention and control measures. 

Keywords: HIV/AIDS, socio-demographic, Iraq. 
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Introduction

 HIV/AIDS is considered to be a source of mortality 
and morbidity worldwide with a high psychological 
and socio-economic impact, mainly in low and middle 
income countries (1-2).

 The United Nations on HIV/AIDS (UNAIDS) and 
World Health Organization (WHO) estimate that in 
2019, global prevalence of HIV infection is 0.7%, and 
approximately 38 million people worldwide infected 
with HIV. Of these, 36.2 million were adults and 
1.8 million were children (<15 years old). UNAIDS 
estimates that about 1.7 million people newly infected 
with HIV and 690,000 AIDS-related deaths in 2019, 
both of them show 23% and 37% decline, respectively 
since 2010 (3-4). 

DOI Number: 10.37506/ijfmt.v15i3.15460
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 Although the prevalence of HIV in the Middle East 
region including Iraq is low (<0.1%), but increasing of 
new infection by 25% from 2010-2019 and stability of 
AIDS-related deaths, put this region at the top among 
the other regions of WHO in growing of HIV epidemic 
and this may be attributed to variation of socio-economic 
and health system (5-7). 

 Since the detection of the first case of HIV in 
1980s, Iraq was considered in many years as clear 
from the illness (zero) as WHO report in 2013,(8-9) but 
through our work, we faced many new HIV cases were 
detected which not correspond to results for HIR focal 
points.  No information was published on HIV/AIDS in 
Iraq except one study published previously in 2006 (10). 
However, this study was carried out to study the socio-
demographical characteristics of newly reported HIV 
cases (NHIVC) in Iraq during the period extending from 
1986 to 2019. 

Materials and Methods 

 This cross-sectional study was conducted in Iraq 
using NRHIVC data during March 2018 thriugh March 
2020. The data were available from the patient’s 
records at the Iraqi National HIV/AIDS Program Centre 
(INAPC). the Annual registration statistics covering 
the period from 1986 to 2019 were reviewed. The 
diagnosis was done through identification of anti-HIV 
antibodies using primarily ELISA as screening test and 
thus, positive cases were confirmed by Western blot 
assay. The obtained data were categorized according 
to the following socio-demographic variables such as 
age, sex, occupation, marital status, socio-economic 
status, educational level, residence, and geographical 
distribution. All the NRHIVC were identified and 
diagnosed within the criteria of WHO case definition of 
HIV illness (11). 

 Testing for HIV infection is available in many 
governmental hospitals and in certain private clinics. 
HIV infection was diagnosed initially by using ELISA 
test as screening test, if the test is positive twice time, 
it should be followed with Western blot assay for 
confirmation. All these tests are available in Central 
Health Laboratory in Baghdad/Iraq and free of charge. 
All confirmed positive cases are registered and notified 
to governmental health authorities and through regional 
HIV/AIDS coordinators to the National HIV/AIDS 

Program Center.

 Educational status was divided into three levels: 
low level included illiterates writing and reading, and 
primary school, medium level included secondary and 
tertiary school and high level included college and 
above. The socioeconomic status of each case was 
determined according to educational level, residency, 
and family income. Geography of Iraq is divided into five 
provinces or regions: Central province (Baghdad, Babel, 
and Karbala), Southern region (Basrah, Muthanna, Thi 
Qar, Misan, Qadisiyah, Najaf, and Wasit), Northern 
(Nineveh, Salah al-Din, Kirkuk, Arbil, Dohok, and 
Sulaimaniyah), Eastern region (Diyala), and Western 
region (Anbar province). 

 Co-operation and permission between the authors 
and Public Health Department/MOH for doing this work 
was obtained. Approvals from the ethics committee of 
Al-Anbar University was obtained in 23/2/2018, No.24.

 Data analysis was carried out using Statistical 
Package for Social Sciences (SPSS version 26.0). Chi-
square test was used to assess the statistical association 
between categorical variables. P-value < 0.05 was 
considered statistically of significant.

Results

 A total of 892 NHIVC were reported from 
1986 to 2019. Table 1 shows the socio-demographic 
characteristics of the NHIVC in Iraq 1986-2019.It shows 
that the highest rates of the cases were reported in those 
aged 20-29 years (33.1%) and aged 30-39 years (27.2%), 
while the lowest rates were detected in those aged 40-49 
years (15.2%) and aged ≥50 years (6.5%). The difference 
was found to be statistically significant (P<0.0001). This 
table also shows that the majority of the NHIVC were 
males (83%) and the remainder (17%) were females, 
giving a male to female of 4.9:1 and there was a highly 
statistically significant difference (P<0.0001).

 Concerning survival status of the NHIVC, the large 
majority of them were alive (65.7%) and 34.3% were 
dead. This difference was statistically of significant 
(P<0.0001) (Table 1).

 In the present study, the majority of the NHIVC 
in Iraq was single (53.4%) and married (40.2%), while 
divorced and widowed contributed to 2.5% and 1% 
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of the cases, respectively. This difference was highly 
significant (P<0.0001) (Table 1).

 Regarding educational status, the vast majority 
of NHIVC (86.6%) were living in a low educational 
level (45.1%) and medium level (41.5%), while high 
educational level constituted 13.4% of the cases.
(P<0.0001). (Table 1).

 In this study, the proportion of the NHIVC was 
higher among those with low socio-economic status 
(48.3%) than those with medium socio-economic status 
(29.4%) and high socio-economic status (22.3%). This 
difference was of statistically significant (P<0.0001) 
(Table 1).

 Concerning the residence of the NHIVC in Iraq, the 
bulk of the cases were living in urban areas (75.6%) and 
less in rural areas (24.4%), with a statistically significant 
difference (P<0.0001). 

 Geographic distribution of NHIVC shows that most 
of the them are living in Central Provinces (regions) of 
Iraq (63.2%), followed in order by Southern provinces 
(19.3%), Northern provinces (13.1%), Eastern provinces 
(3.0%), and Western province (1.4%).This difference 
was statistically of significance ((P<0.0001) (Table1).

 Figure 1 shows that the highest percent of NHIVC 
in our country was unemployed (23.7%), followed by 
students (17.9%), while the lowest percent of the cases 
were healthcare workers (2.1%) and military (1.3%). The 
difference was found to be of statistically of significant 
(P<0.0001).

 Figure 2 shows that more than half of the NHIVC 
were living in Baghdad Province (56.2%) followed by 
Arbil province (5.2%) while Dohok and Anbar provinces 
represented the lowest percentages of the illness (0.3%-
0.4%) (p<0.0001). 

 Table 1 Socio-demographic characteristics of newly reported HIV cases in Iraq (1986-2019)

Socio-demographic characteristics 
variables

Total No. of new HIV cases =892
N0.  %

   Test used

Age:

< 20 

20-29 

30-39 

40-49 

≥50 

160 18.0

243 27.2

295 33.1

136 15.2

58  6.5 

X2 = 192.832
df=4

P-value=0.0001

Sex:

Male

Female

740 83

152 17

X2 = 387.605
df=1

P-value=0.0001

Survival status:

Alive

Dead

586 65.7

306 34.3

X2 = 87.892
df=1

P-value=0.0001

Marital status:

Single

Married

Divorced

Widowed

Unknown

Child (n=41) not included

456 53.6  

338 39.7  

22 2.6

9  1.1

26 3.1

X2 = 1049.983
df=4

P-value=0.0001
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Educational status

Low

Medium

High

402 45.1 

370 41.5

120 13.4

X2 = 160.368
df=2

P-value=0.0001

Socioeconomic status:

Low

Middle

High

431 48.3

262 29.4

199 22.3

X2 = 96.809
df=2

P-value=0.0001

Residence:

Urban

Rural

674 75.6

218 24.4

X2 = 233..112
df=1

P-value=0.0001

Province (region):

Central

Southern

Northern 

Eastern

Western

564 63.2

172 19.3

117 13.1

27 3.0

12 1.4

X2 = 1138.504
df=4

P-value=0.0001

Figure 1 Frequency distribution of newly reported HIV cases in Iraq according to occupation 

Cont...  Table 1 Socio-demographic characteristics of newly reported HIV cases in Iraq (1986-2019)
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Figure 2 Distribution of newly reported HIV cases according to Iraqi Provinces 

Discussion

The relationship between HIV infection and 
socio-demographic characteristics including age, sex, 
occupation, residence, economic status, educational 
level, marital status were determined.

 In the present study, HIV infection represents 
a disease of youth with an average of 36 years old. 
However, younger and older ages have also been 
recorded which points to the important of HIV testing 
regardless of age when suspicious exist. In the present 
study, a higher percent of the HIV cases are youth at 
age group 20-39 years old (60.3%). This fi nding shows 
that the victims of the illness in our country were young 
adults and points to the serious socio- economic impact 
of HIV illness in Iraq, since they were in their prime age 
of marital and occupational debut and having completed 
their university studies. However, the situation in Iraq 
is nearing to the world estimation concerning the age 
(12) and consistent to other studies (13-15). These results 
can be explained by the fact that this age group is more 
socially active, more sexually active and more travel 
overseas; these factors collectively may increase the risk 
of exposure to HIV.

 Regarding the gender, a higher rate of the NHIVC 
was reported among males as compared to females. Such 
fi nding is in the line to that were reported in countries 

of Mediterranean region (12, 16-18), and in contrast to 
studies conducted in other parts of the world which 
revealed higher rates of reported HIV illness among 
females than males (12, 15, 19). However, our fi ndings 
may be related to the variation in the lifestyle and socio-
cultural characteristics. Besides that, the males are more 
active, more travel, high tendency for condom using; in 
addition to that social stigma is more adherent to females 
than males from seeking for HIV testing, diagnosis and 
treatment.

 The relationship between marital status and HIV 
infections is complex and contradictory due to socio-
cultural and psychological factors related to their 
heterosexual state. In the present study, more than half 
of the new HIV cases were single. The obtained results 
were consistent with the fi ndings recorded in different 
countries (13, 20). On the contrary, our fi ndings were 
inconsistent to other studies (14, 16-17, 19). This fi nding 
indicated that marriage has slight protective institution 
against HIV infection, since about 40% of the new HIV 
cases in this study were married. The current results may 
be related to the fact that non-marital behavior is more 
associated with low education, decreasing religious 
values, increasing poverty, unemployment, increasing 
costs of marriage.

 In this study, the vast majority of the NHIVC 
were living in the low and middle educational levels. 
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Such findings are in agreement to that were reported in 
many of MENA countries (12), and inconsistent to study 
conducted by Majzoobi et al who found that 40% and 
60% of patients with sexually transmitted diseases had 
a diploma and postgraduate education, respectively (19). 
These results may be attributed to the socio-cultural 
characteristics including low health education, low 
sexual educational practices, non-condom using, and 
low awareness regarding the personal protective and 
preventive measures for HIV infection. Our study shows 
that the large majority of the HIV cases were people 
living in low and middle socio-economic status. This 
result is coincide to the WHO and UNAIDS estimates 
(1-3).

 This finding may be related to the low educational 
level and awareness, unsafe sex, non-condom using. 
Beside that unemployment, single, high cost of marriage 
may increase the probability of increasing the chance of 
acquiring HIV infections compare to people living in 
high socio-economic status.

 Concerning the residential area, HIV cases in 
Iraq are more frequent in urban areas (75.6%) which is 
similar to previously conducted study (10). Nearly most 
of health facilities for HIV testing, counselling services, 
and awareness are available in urban areas; which may 
increase the probability for more detection of new 
HIV cases in urban areas. Social, cultural, religious 
obligations, norms and values are more adhering to rural 
areas, which may play a role in decreasing the probability 
for exposure to HIV. 

Geographically, the bulk of the NHIVC are 
distributed in Central region. These variations in the 
rates of HIV illness among different Iraqi regions may 
be related to the variation in socio-cultural behavior 
and lifestyle of the people from one region to another. 
Besides that, the HIV testing, counselling services, 
transportation, awareness and the heavy population 
are available more in Central region than in other Iraqi 
regions. 

This study demonstrated that majority of newly 
reported HIV cases in Iraq was unemployed. This is 
similar to that study conducted by Rabkin et al who found 
that 65% and 35% of the HIV cases were unemployed 
and employed, respectively (21); and it is different from 
some other studies. For example, according to Kibera 

et al only 6.2% of the HIV cases were unemployed and 
42.6% were employed (14).

The rate of new HIV infection varies from one 
country to another and from one district to another 
within the same country. In the current study, the highest 
total number of new HIV cases was found in Baghdad 
province/Central of Iraq followed by Arbil province/
North of Iraq and the lowest rate of new HIV illness was 
found in Anbar province/ West of Iraq. This variation in 
the distribution of HIV cases according to districts was 
also found in Palestine where the highest rate of HIV 
cases was reported in Gazza city, Ramallah, Bethlehem, 
Khan Younis, Nablus, Hebron and Jerusalem. (17).These 
findings may be related to variation in the structure, 
environment, socio-cultural, life-style, tradition, custom 
and behavior from one district to another.

One of the limitations in this study is data from 
the questionnaire were self-reporting leading to recall 
or missing or incorrect in the information especially in 
sensitive issues in Iraq. Therefore, some information 
bias (under-estimation, recall bias and non-disclosure) 
and this may affect the association between socio-
demographic variables and HIV illness. Secondly 
many cases nor reported because of social stigma and 
social restriction especially among the females. Thirdly, 
unavailability of cytometry CD4 in some provinces, acts 
as a barrier for under-estimation of new HIV cases for 
accessing ART. 

Conclusion

 Identification of these findings may provide 
important directions for targeting certain socio-
demographic characteristics of the HIV infections 
to provide specific support for accessing healthcare 
services and evaluating the effectiveness of prevention 
and control measures.
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Abstract

Oral health problem needs special attention around worldwide, including in Indonesia. This study analyzed 
factors related to oral health problems, including tooth-brushing behavior, dental visit, and public health 
centers with many dentistsin all provinces in Indonesia. In this study, the ecological approach was carried 
outusing secondary data from the Ministry of Health of the Republic of Indonesia in 2018.Data from 34 
provinces in Indonesia regarding tooth brushing behavior, dental visit, and public health centers with a 
sufficient number of dentistswere analyzed against the proportion of oral health problems using cross-
tabulation. This study found that the ratio of oral health problems in Indonesia is in the moderate category 
andtooth brushing behavior, dental visit, and public health centers with many dentistsin all provinces. Thus, 
oral health promotion and preventionthrough increasing awareness of maintaining oral health and equal 
distribution of dentists must be carried out to establish healthy community behavior in all provinces in 
Indonesia.

Keywords: Ecological Analysis, Secondary Data, Oral Health, Tooth-brushing, Dental Visit, Dentists.

Introduction

Oral health is an integral part of general health1.

Dental caries and other oral health problems can cause 

pain or discomfort to function in chewing, talking, and 

smiling activities, affecting the individual’s role in daily 

life2.Oral health problems in the world still need special 

attention.

The Global Burden of Disease, Injuries, and Risk 

Factors Study in 2015 showed that 3.58 billion people 

in the world experience oral health diseases3a trend 

largely attributable to an epidemiological transition in 

many countries from causes affecting children, to non-

communicable diseases (NCDs.Dental caries occupies 

the highest prevalence among other oral and dental 

diseases. A total of 2.3 billion people experienced 

decay of their permanent teeth, and 560 million children 

experienced decay of their primary teeth4.The proportion 

of oral health problems in Indonesia has increased in the 

last ten years5–7.

Various factors can contribute to the incidence of 

oral health problems. Individual characteristics are 

influenced by tooth-brushing habits, consumption 
of sweet foods, and dental visit8.Studies show that 

excessive consumption of sweet foods is related to the 

incidence of caries9,10. The incidence of caries is also 

found in individuals who rarely brush their teeth and 

rarely visit the dentist11,12.

In the last 25 years, oral health problems have 

become a significant public health challenge globally. 
Due to population growth, the cumulative burden of 

oral health conditions has increased dramatically. This 

fact shows that oral health diseases are a challenge for 

policymakers. A particular program to reduce oral health 

problems in the community must be done as much as 

possible to advance public health globally13.Therefore, 

regular surveys need to be carried out so that oral health 

problems in the community can be monitored regularly. 

Therefore five levels of prevention approach continue to 
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be pursued in Indonesia.

According to these problems, this study was aimed 

to analyze ecologically factors related to oral health, 

including tooth-brushing behavior, dental visit, and 

the public health centers with a sufficient number of 
dentists in all provinces in Indonesia. The ecological 

approach was used in this research to provide a trend of 

Indonesia’s oral health situation to become the basis for 

future policies.

Materials and Methods

Study Design

The study was designed using an ecological analysis 

approach. Ecological studies focus on comparisons 

between groups, not individuals. The data analyzed 

is aggregate data at a particular group or level. This 

study uses data at the provincial level. In the ecological 

analysis, variables can be in aggregate measurement, 

environmental measurement, or global measurement14,15.

Data Source 

The study was conducted using secondary data 

from the 2018 Indonesia Basic Health Survey Report 

and the 2018 Indonesia Health Profile. Both reports 
were officially issued by the Ministry of Health of the 
Republic of Indonesia. The unit of analysis in this study 

is the province. All provinces in Indonesia analyzed 

were 34 provinces.

Data Analysis

The dependent variable in this study was the 

proportion of oral health problems in Indonesia in 2018. 

Meanwhile, the independent variables were analyzed for 

four variables, as shown in Table 1.The ratio of proper 

tooth-brushing behavior was defined as the proportion 
of people who brush the teeth every day at least twice 

a day, after breakfast and before going to bed at night7. 

The ratio of dental visits was defined as the proportion 
of people who seek treatment from dentists7. The public 

health centers’ rate with a sufficient number of dentists 

was defined as the public health center, which has a 
minimum of one dentist, both in inpatient and outpatient, 

in urban and rural areas, in remote and very remote 

areas16. Public health center, according to the Regulation 

of the Minister of Health Number 75/2014, was defined 
as the public health service that organizes community by 

prioritizing health promotion and prevention to achieve 

the highest public health status in its working area17.

Data were analyzed by univariate and bivariate 

analysis. Meanwhile, bivariate analysis was performed 

using cross-tabulations. The entire analysis process 

utilizes SPSS 20 software.

Ethical Approval

The study was conducted by utilizing secondary data 

from published reports. For this reason, ethical clearance 

is not required in the implementation of this study.

Results and Discussions

Statistical descriptions of the proportion of oral 

health problems in Indonesia in 2018 and three related 

variables are shown in Table 1. The distribution of the 

ratio of oral health problems as the dependent variable 

listed in the table has a negative meaning, so the more 

significant the proportion number indicates the high 
level of oral health problems. Whereas in the three 

independent variables of this study,the proportion of 

proper tooth-brushing behavior, the ratio of dental 

visits, and the balance of public health centers with a 

sufficient number of dentists are positive, the greater the 
proportion shows a good value.

Table 1 shows that the mean proportion of oral 

health problems from 34 provinces in Indonesia is 

59.09%, with the lowest mean of 45% and the highest 

mean of 73.50%. Based on the 2018 Indonesia Basic 

Health Survey data, it is known that the lowest standard 

is from Jambi Province, while the highest norm comes 

from Central Sulawesi Province7.
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Table 1. Statistical Description of Variables Related to Oral Health Problems in Indonesia in 2018

The Proportion 
of Oral Health 

Problem

The Proportion 
of Proper Tooth-

Brushing Behavior

The Proportion of Dental 
Visit

The Proportion of Public 
Health Centers with Sufficient 

Number of Dentists

N 34 34 34 34

Mean 59.0882 3.7382 12.6500 33.6668

Median 58.8000 3.5500 12.1500 32.3850

Mode 58.80 1.60a 9.50a 0.00a

Std. Deviation 6.03689 2.01284 5.00141 18.26751

Variance 36.444 4.052 25.014 333.702

Range 28.50 7.80 19.10 68.60

Minimum 45.00 1.00 5.10 0.00

Maximum 73.50 8.80 24.20 68.60

Source: The 2018 Indonesian Basic Health Survey and the 2018 Indonesia Health Profile 

Table 2 shows the cross-tabulation results of the 

proportion of oral health problems with the independent 

variable,the proportion of proper tooth-brushing 

behavior. It is known that the balance of oral health 

problems and the ratio of appropriate tooth-brushing 

actionin most provinces in Indonesia are in the moderate 

category. This data shows that no region in which 

tooth-brushing behavior is in a low variety has a high 

proportion of oral health problems. The data also shows 

no province in which tooth-brushing behavior is in the 

high category with a low ratio of oral health problems.

Table 2. Cross-Tabulation Results Proportion of Oral Health Problems and The Proportion of Proper 
Tooth-Brushing Behavior in Indonesia in 2018

The Proportion of Proper 
Tooth-Brushing Behavior

The Proportion of Oral Health Problem

Low
(45.00% – 53.04%)

Moderate
(53.05% – 65.12%)

High
(65.13% – 73.50%)

n % n % n %

Low

(1.00% – 1.72%) 2 50 5 20.8 0 0

Moderate

(1.73% – 5.74%)
2 50 17 70.8 4 66.7

High

(5.75% – 8.80%) 
0 0 2 8.3 2 33.3

Total 4 100 24 100 6 100

Source: The 2018 Indonesian Basic Health Survey
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Proper tooth-brushing behavior is defined as the 
habit of brushing the teeth every day at least twice a day, 

after breakfast and before going to bed at night.7 Based 

on these findings, this study shows that most provinces 
in Indonesia that have a moderate proportion of oral 

health problems andthe ratio of proper tooth-brushing 

behaviorare also in the medium category. Meta-analysis 

studies show that brushing teeth is individual behavior 

that can determine the risk of experiencing dental and 

mouth disease11.

This study’s findings also show that proper tooth-
brushing behavior is not the only factor that determines 

the proportion of oral problems in a province in 

Indonesia. Thus, it is necessary to know aspectsrelated 

to oral health problems in every region in Indonesia. The 

previous study stated that other individual factors that 

need to be considered are awareness and motivation for 

oral health, socioeconomic status, and diet11.

Table 3 shows the cross-tabulation results of the 

proportion of oral health problems with the independent 

variable of dental visits ratio. It is known that most 

provinces in Indonesia have a rate of oral health 

problems. The proportions of the dental visit in most 

regions in Indonesia are in the moderate category. This 

data shows that there is one province where the ratio of 

oral health problems is high, but the percentage of dental 

visits is still low.

This study shows that the proportion of dental visits 

is in line with the balance of oral health problems in 

most Indonesian provinces. The previous research stated 

that individuals who have oral health problems tend to 

seek treatment at a dentist to overcome the issues they 

are experiencing18,19Saudi Arabia. METHODS The 

present cross sectional study included geriatric patients 

of 60 years and above, who visited the College of 

Dentistry, Al-Jouf University. A simple pre-structured 

questionnaire was filled by the patients, which 
comprised of demographic details and the different oral 

complaints of elderly and the type of health care utilized 

for those complaints. RESULTS Out of total 892 elderly 

persons included, 51.79% were males and 48.21 were 

females. The most common oral problem was missing 

tooth (78.69%. In contrast to other studies in Spain, 

most of the reasons for a dental visit are routine dental 

examinations20identify the type of treatment received, 

and analyze the socioeconomic and demographic 

variables which are associated with dental problems and 

non-regular utilization of dental services, based on data 

from the 2017 National Health Survey in Spain. The 

sample consisted of 4568 children aged between 3 and 

14 years old. Utilization of dental services and dental 

problems were assessed against socioeconomic and 

demographic characteristics using logistic regression 

models. The prevalence of caries in Spanish children 

was 9.29% compared with 18.58% (p < 0.001.

Table 4 shows the results of the cross-tabulation 

of the proportion of oral health problems with the 

independent variable of the ratio of public health centers 

with a sufficient number of dentists. It is found that the 
proportion of oral health problems and public health 

centers with an adequate number of dentists in most 

provinces in Indonesia are in the moderate category. The 

data also shows that two areas are in the variety of the 

high proportion of oral health problems that do not yet 

have sufficient dentists to serve treatment at the public 
health center.
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Table 3. Cross-Tabulation Results of the Proportion of Oral Health Problems and the Proportion of Dental 
Visit in Indonesia in 2018

The Proportion of 
Dental Visit

The proportion of Oral Health Problem

Low
(45.00% – 53.04%)

Moderate
(53.05% – 65.12%)

High
(65.13% – 73.50%)

n % n % n %

Low

(5.10% – 7.64%)
1 25 4 16.7 1 16.7

Moderate

(7.65% – 17.64%)
3 75 16 66.7 4  66.7

High

(17.65% – 24.20%) 
0 0 4 1.7 1 16.7

Total 4 100 24 100 6 100

Source: The 2018 Indonesian Basic Health Survey

Table 4. Cross-Tabulation Results Proportion of Oral Health Problems and Public Health Centers with 
Sufficient Number of Dentists in Indonesia in 2018

The Proportion of Public 
Health Centers with 
Sufficient Number of 

Dentists

The Proportion of Oral Health Problem

Low
(45.00% – 53.04%)

Moderate
(53.05% – 65.12%)

High
(65.13% – 73.50%)

n % n % n %

Low

(0.00% – 15.39%)
1 25 4 16.7 2 33.3

Moderate

(15.40% – 51.92%)
3 75 14 58.3 3 50

High

(51.93% – 68.60%) 
0 0 6 25 1 16.7

Total 4 100 24 100 6 100

Source: The 2018 Indonesian Basic Health Survey and the 2018 Indonesia Health Profile 

The public health centers with a sufficient number 
of dentiststo provide services is defined as a minimum 
of one dentist, both in inpatient and outpatient, in urban 

and rural areas, in remote and very remote areas16.

This study’s findings show that provinces where the 
proportion of oral health problems is in the moderate 

category already have a public health center with a 

sufficient number of dentists to provide services. This 

finding is supported by previous research that states that 
population growth is a challenge for health care facilities 

in providing care for individuals seeking oral health 

services21.

This study also shows that there are provinces in the 

category of the high proportion of oral health problems 

but do not yet have sufficient dentists to serve treatment 
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at the public health center. This incident can occur due 

to the inequality of practicing dentists in Indonesia. 

However, to overcome this, the Ministry of Health of the 

Republic of Indonesia is recruiting dentists to mobilize 

and regulate temporary employees and civil servants. 

Regulate temporary employees are compelled to meet 

health workers’ needs in remote and very remote areas 

that existing civil servants cannot meet22. However, this 

program must be continuously evaluated. The situation 

also happened in Australia in 2018. Even though that 

year the number of dentists increased, the number of 

registered dentists has not been able to keep up with 

population growth. The number of dentists who practice 

in remote, remote, and very remote areas is still not 

sufficient23.

This study analyzed oral health problems with an 

ecological approach using provincial aggregate data 

in Indonesia. Thus, further research still needs to be 

done to investigate other possible factors related to the 

proportion of oral health problems in each province in 

Indonesia.

Conclusions

The study indicates that the proportion of oral health 

problems in Indonesia is in the moderate category. The 

finding is in line with the ratio of proper tooth-brushing 
behavior, the dental visit, and the proportion of public 

health centers with a sufficient number of dentists in all 
provinces in Indonesia, which are also in the moderate 

category. Oral health promotion and prevention through 

increasing awareness of maintaining oral health and 

equal distribution of dentists must be carried out to 

establish healthy community behavior in all provinces 

in Indonesia.
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Abstract

Background: Breast cancer is a group of diseases in which the breast cells change and divide uncontrolled, 
typically resulting in a lump or mass. Human leukocyte antigen –G (HLA-G) gene is a none –classic major 
histocompatibility complex (MHC) class I molecule that is highly expressed in cancer pathologies and is 
one of the strategies used by tumor cells to escape immune surveillance. A14-bp insertion/deletion (In/Del) 
polymorphism in exon 8 of the 3` untranslated region (3`- UTR ) of the HLA-G gene has been suggested to 
be associated with HLA-G mRNA stability and the expression of HLA-G. The present study aimed to the 
genotyping of the 14-bp In/Del in the HLA-G gene and its relation with clinical characteristics in Iraqi Arab 
breast cancer women. 

Materials and methods : Sixty women affected with breast cancer were enrolled in this study, in addition 
to 40 age –sex and ethnically matched healthy individuals participated as the control group, genotyping was 
performed using conventional polymerase chain reaction (PCR) and electrophoresis assays with specific 
primers.

Results: The results of current study revealed that the prevalence of HLA-G 14-bp homozygous insertion 
genotype (ins/ins) was higher in breast cancer patients (26.7%) , while in control group (12.5%) ( OR = 2.55, 
95%CI=0.86-7.54 , P= 0.088). The frequency of the ins allele was higher in breast cancer patients (51.7%), 
while in the control group (40 %), but no significant differences were observed in the distribution of alleles 
and genotypes between the patients and control groups. Moreover, we evaluated the possible correlation of 
the HLA-G 14-bp In/Del genotypes and clinical characteristics of the patients, but no statistically significant 
correlation was found, except for histologic grade and tumor type under (P≤ 0.05). 

 Conclusion: The result revealed the most frequencies polymorphism is the homozygous insertion genotype 
(ins/ins) of the HLA-G 14-bp and its allele in Iraqi Arabian breast cancer women. No significant association 
between this polymorphic site and breast cancer although the data revealed a significant relation in genotype 
and allele frequency of 14-bp polymorphism between grade I, II, and III of breast cancer patients Larger 
case-control study including other polymorphic sites of the HLA-G gene is necessary to substantiate the 
importance of HLA-G polymorphisms and linkage disequilibrium in breast cancer risk.   

Keyword: Breast cancer, HLA-G, 14-bp insertion/deletion, polymorphism, Iraq

Introduction

 Breast cancer is the second most common cancer in 
the world and the most common cancer to be diagnosed 
in women ( 24.2%(, about one in 4 of all new cancer 
cases diagnosed in women worldwide are breast cancer 
(1) . In 2018 an estimation of 2.1 million new breast 
cancer were diagnosed constituting (11.6% ) of all 

cancer cases in women and 627.000 (6.6%) breast cancer 
death worldwide (2). In Iraq, breast cancer is considered 
the most common cancer (3). It ranks the first among 
the commonest malignancies among all the population, 
there were 6206 cases in 2018 considered 6094 females 
and 112 males, the percentage of total constitute around 
19.70 % with a rate of 16.3 for every 100000 populations 
(4). 

DOI Number: 10.37506/ijfmt.v15i3.15461
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 Human leukocyte antigen- G (HLA-G) belongs to 
the family of non-classical HLA class I genes, located 
within the MHC region at the chromosomal region on 
the short arm of human chromosome 6 (6p21.3) (5) . This 
gene was firstly described by Geraghty and colleagues 
in 1987 (6). Encompasses at least four membrane-bound 
and three soluble isoforms (7) . HLA-G is characterized 
by its restricted tissue distribution/expression, low rate 
of polymorphism, limited protein variability, short 
cytoplasmic tail, alternative splicing generating several 
membranes bound and soluble isoforms, modulation 
of an immune response (immune tolerance), and 
immunosuppressive properties (8, 5 ) . HLA-G act as 
a negative regulator of the human immune response 
by several mechanisms, including the inhibition of 
the cytotoxic effects of T lymphocytes and natural 
killer (NK) cells, as well as the prevention of antigen 
recognition and anti-proliferative responses of CD4+ 
T cells (9) . HLA-G can be inhibiting the proliferation 
of T and B cells, and cytotoxic lymphocyte (CTL), the 
phagocytic activity of neutrophils, and the function of 
dendritic cell (DC), via ILT2 and ILT4 signalling (10 ) . 

 HLA-G expression initially was observed in extra 
villous cytotrophoblasts and is considered to play an 
important role in the maintenance of fetal-maternal 
immune tolerance (7 ) . Later found it can be switched on 
in various pathological conditions such as cancers, viral 
infections, organ transplantation, and autoimmune and 
inflammatory diseases (11). HLA-G may play a pivotal 
role in the occurrence and progression of malignant 
tumors (8). Increased HLA-G expression has been 
observed and reported in different tumor types, including 
breast cancer (12). Therefore, the role of HLA-G in 
malignancies has gained considerable clinical interest in 
the possibility of exploiting it as a molecular biomarker 
and a therapeutic target (13). The 14-bp insertion /deletion 
( ins/del ) polymorphism in exon 8 of the 3` untranslated 
region ( 3`UTR ) of HLA-G is the most widely studied 
polymorphism. It has been demonstrated that the 
HLA-G 3`UTR 14- bp ins/del variation implicates the 
stability and isoform splicing patterns of HLA-G mRNA 
( 8 ). The HLA-G 14 bp ins/del polymorphism has been 
previously evaluated in several malignancies, like 
lymphocytic leukemia and osteosarcoma (14, 15). In the 
present study, we assessed the frequency of the HLA-G 
14-bp insertion/deletion polymorphism and its relation 
with clinical characteristics in Iraqi Arabian breast 

cancer women. 

Materials and Methods

Patients 

Sixty Iraqi Arabian breast cancer women with 
a mean age (50.6 ±10.4) were enrolled in this study 
between May 2019 and February 2020. The age range 
was (30-71) years. In addition to forty apparently 
healthy individuals were participated as a control group 
with a mean age (46.9 ± 9.8 ), the age range was (30-
64) years, matched patients for ethnicity (Iraqi Arabic), 
The diagnosis was done under consultant medical staff 
at the Oncology Teaching Hospital of the Medical City, 
Baghdad, according to the clinical mammographic, 
histological findings. Patients were early detected. None 
of the patients received chemotherapy or radiotherapy 
or treatment with mastectomy before blood collection. 
Blood samples were collected in EDTA containing 
tubes from all participated individuals. All examined 
women were residence in a different area of Baghdad 
and another governorate. The informed consent and 
agreement to give blood samples were obtained from all 
participants in this case-control study. The present study 
was approved by the ethics committee at the Ministry of 
Health in Iraq.

Genotyping 

 The Genomic DNA was extracted from EDTA 
blood samples using ReliaPrep™ Blood gDNA 
Miniprep System (Promega Corporation, USA) and 
after assessing purity and concentration, it was subjected 
to PCR amplification. The following primers were 
used for the HLA-G gene: GE14HLA-G Forward: 
5`-GTGATGGGCTGTTTAAAGTGTCACC-3`) 
and RHG4 Reverse: 
5`-GGAAGGAATGCAGTTCAGCATGA-3` (16). The 
PCR reaction was performed in a final volume of 25 μl, 
which included 12.5 μl GoTaq green Master mix, 1 μl 
of each primer (10 μM), 3 μl of DNA sample, and 7.5 
μl nuclease-free water. The PCR conditions were initial 
denaturation at 95 °C for 5 min (one cycle ), followed by 
30 cycles of denaturation at 95 °C ( 30 sec), annealing at 
64°C (30 sec) and extension at 72°C (30 sec), followed 
by a final extension at 72°C for 7 min. The PCR products 
were analysed for HLA-G bp ins/del depending on the 
absence or presence of the 14bp allele band in agarose 
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(2%) gel electrophoresis which was stained with ethidium 
bromide. In case del/del homozygous genotype (-14bp/-
14bp), one band of DNA fragment length 210bp has 
appeared, while insertion of the homozygous genotype 

(+14bp/+14bp), also one band appeared, it was 224 bp, 
the appearance of two bands (210bp and 224bp), indicate 
to the heterozygous genotype -14bp/+14bp. Figure (1). 

Figure 1: Detection of 14 base pair (bp) In/Del polymorphisms on agarose gel (2%) stained with ethidium 
bromide. Lane M: DNA markers, Lane 1,3,10,11,13,15,16,17.18 : Heterozygous ( ins/del) , Lane 2,5,6,8,9, : 

Homozygous (ins/ins) , Lane 4,12,14 : Homozygous ( del/del ).

Statistical Analysis

 The data were examined for normality, homogeneity 
and normal distribution by using the IBM SPSS version 
26.0 computer program was used to calculate the allele 
and genotyping frequencies (17). Pearson’s chi-square 
test at p≤0.05 used to calculate the probability. A 
Pearson’s correlation used to determine the relationship 
between the studied parameters. For genotyping 
and alleles frequencies, the odd ratio (OR) and 95% 
confidence interval (CI) calculated by WinPepi version 
11.65 (18). Online Hardy-Weinberg calculator (19) used 
for genotyping and alleles frequencies calculations.

Results

Patients clinical characteristics

 The clinic-pathological characteristics of the patients 
are summarized in Table (1). Moreover as shown in 
Table (1), we examined association of the HLA-G 14-bp 
In/Del genotypes and other clinical characteristics of the 
patients, but no statistically significant correlation was 
identified (P≤0.05), with the exception of histological 
grade and tumor type.
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Table 1: Correlation between HLA-G 14-bp In/Del polymorphism genotypes and clinico-pathological 
characteristics

Characteristics
 Patients
 no,( %)

 Genotypes/14-bp In/Del 
  polymorphism 

 P. value

del/del ins/del  ins/ins

Tumor type

Invasive ductal carcinoma (IDC)

Invasive lobular carcinoma(ILC)

55 (91.7)

5 (8.3)

10

4

30

0

15

1
0.006*

Histological grade

Grade I 

Grade II 

Grade III 

1(1.7)

46 (76.7)

13(21.7)

1

10

3

0

27

3

0

9

7

0.034*

Tumor stage 

Stage I

Stage II

Stage III

Stage IV

7 (11.7)

26 (43.3) 

18 (30)

9 (15) 

2

6

3

3

3

15

6

6

2

5

9

0

 

0.157

Tumor Size(cm)

≤2cm
>2cm

14 (23.3)

46 (76.7) 

6

8

5

25

3

13
0.141

Lymph Node Metastasis

Positive

Negative

37 (61.7)

23 (38.3)

9

5

15

15

13

3
0.113

Estrogen receptor

Positive

Negative

48 (80)

12 (20) 

12

2

25

5

11

5
0.415

Progesterone receptor

Positive

Negative

45 (75)

15 ( 25) 

11

3

24

6

10

6
0.401

HER-2/neu receptor

Positive

Negative

14 (23.3)

46 (76.7)

2

12

8

22

4

12
0.653

Polymorphism of the 14bp insertion /deletion (In/Del) in the HLA-G gene 
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 In this case-control study, we examined the 
distribution of alleles and genotypes of the most 
commonly studied HLA-G 14-bp In/Del polymorphism 
located in exon 8. Sixty women with breast cancer and 
40 healthy women without a history of breast cancer 
were enrolled in the present study. The PCR products 
showed three bands of different DNA fragments 
length it were (210 and 224) bp for del/del and ins/ins 
genotypes respectively beside (210 and 224) bp for 

heterozygous genotype (ins/del), Figure (1). The current 
study, showed, no significant difference was found at 
allelic and genotype levels between the breast cancer 
patients and control groups, although there is a slightly 
higher allele and genotype frequency of HLA-G 14-bp 
insertion (ins/ins) than 14-bp deletion (del/del) in breast 
cancer patients. The frequency of the allelic variant and 
genotype of studied polymorphism in breast cancer 
patients and healthy women are reported in Table (2).

  Table 2: Genotype distribution and allele frequencies of HLA-G 14-bp In/Del gene polymorphism in breast 
cancer patients and control women 

Genotype /
HLA-G14-bp   In/

Del
Polymorphism

Patients 
no.= 60,(%)

Control 
no.= 40,(%)

χ2 P.value
Odds Ratio 

(OR)
Confidence Interval 

95% (CI)

del/del 14 (23.3) 13 (32.5) 1.023  0.312  0.63  0.26-1.53

ins/del 30 (50.0) 22 (55.0) 0.240  0.624  0.82  0.37-1.81

ins/ins 16 (26.7) 5 (12.5) 2.903  0.088  2.55  0.86-7.54

Allele frequency

del 58 (48.3) 48 (60.0) 2.623  0.105  0.62  0.35-1.10

ins 62 (51.7) 32 (40.0) 2.623  0.105  1.60  0.91-2.83

 It was found that the HLA-G 14-bp insertion 
allele (ins) frequency was higher in patients (51.7%) 
versus controls (40 %), while 14-bp deletion allele (del) 
frequency was lower in patients (48.3%) versus controls 
(60 %). Similarly, the homozygous insertion genotype 
(ins/ins) was higher among patients (26.7%) versus 
controls (12.5%), the homozygous deletion genotype 
(del/del) was higher in controls (32.5%) versus patients 

(23.3%) , and the heterozygous insertion-deletion 
genotype (ins/del) was slightly higher in controls (55%) 
versus patients (50%) . In our population, the 14-bp 
genotype distribution proportions agreed with expected 
Hardy- Weinberg equilibrium both in patients (P= 
0.993) and in the control (P=0.356) groups as shown in 
Table (3). 
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 Table 3: Allele and genotype frequencies and Hardy-Weinberg equilibrium of HLA-G 14bp In/Del gene 
polymorphism in breast cancer patients and controls  no: Number, If < 0.05 not consistent with HWE 

(Hardy-Weinberg Equilibrium). 

Genotype/HLA-G14bp ins/del polymorphism del/del ins/del ins/ins
HWE

P≤

Alleles

del ins

Breast cancer

Patients

Total no. = 60

Observed

no. 14 30 16

0.993

NS

58 62

% 23.3 50.0 26.7 48.3 51.7

Expected
no. 14.0 30.0 16.0

% 23.3 30.0 16.0

Controls

Total no. = 40

Observed

no. 13 22 5

0.356

NS

48 32

% 32.5 55.0 12.5 60.0 40.0

Expected

no. 14.4 19.2 6.4

% 36 48 16

 The frequency of homozygous ins/ins genotype 
was higher in patients of grade III (53.8%) while 
the frequency of homozygous del/del genotype and 
heterozygous ins/del genotype was lower in patients 
of grade III (23.1%) for each. Concerning the relation 
of 14-bp allele frequency with histological grade 
and stage, it was found that the 14-bp insertion allele 
frequency was higher in patients of grade III (65.4%). 
Therefore, our result revealed significant differences in 
genotype and allele frequency of 14-bp polymorphism 

between grade I, II, and III of breast cancer patients 
(P=0.034). Current results showed higher frequency of 
homozygous insertion genotype in patients with stage III 
50% and found that the 14-bp insertion allele frequency 
was higher in patients of stage III (66.7%) while 14-
bp deletion allele frequency was lower in stage III 
(33.3 %). Therefore, our result revealed no significant 
differences at both allele and genotype of 14-bp ins/del 
polymorphism depend on stage of breast cancer patients 
(P= 0.157). As shown in table (4) 
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 Table 4: Genotype distribution and allele frequencies of HLA-G 14bp In/Del gene polymorphism depend on 
grade and stage of breast cancer patients 

Genotype/ 
HLA-G14-
bp In/Del 

polymorphism

 Grade
   Total no. = 60

 Stage
   Total no. = 60

 Grade I
 no 

=1,(%)

Grade II
 no 

=46,(%)

 Grade III
no=13,(%)

Stage I
no=7,(%)

Stage II
no 

=26,(%)

StageIII
no 

=18,(%)

StageIV
no=9,(%)

del/del  1 (100)  10 (21.7)  3 (23.1)  2 (28.6)  6 (23.1)  3 (16.7)  3 (33.3)

ins/del  0 (0.0)  27 (58.7)  3 (23.1)  3 (42.9)  15 (57.7)  6 (33.3)  6 (66.7)

ins/ins  0 (0.0)  9 (19.6)  7 (53.8)  2 (28.6)  5 (19.2)  9 (50.0)  0 (0.0)

P-value  0.034*   0.157 NS

Allele frequency

del  2 (100)  47 (51.1)  9 (34.6)  7 (50.0)
 27 

(51.9)
 12 (33.3)  12 (66.7)

ins  0 (0.0)  45 (48.9) 17 (65.4)  7 (50.0)
 25 

(48.1)
 24 (66.7)  6 (33.3)

 no: Number,*Significant differences between percentage using Person Chi-square (χ2 test ) at 0.05 level 

Discussion

 The immune system can play a dual role in breast 
cancer. Immune response can promote tumorigenesis 
through inflammatory pathways suppressing adaptive 
immunity, or it can prevent tumor formation through 
active immune surveillance, Consistent with this 
concept,some breast cancer patients display clear 
evidence of immune suppression, they have lower 
absolute numbers of peripheral blood lymphocytes (20 ) 
. Tumour-infiltrating T lymphocytes (TILs) and mature 
DCs have been correlated with lymph node involvement 
and tumor grade, and the presence of DCs is associated 
with shorter disease-free and overall survival ( 21 ) . 
In this context of decreased immune response, it has 
been suggested that HLA-G plays a role in immune 
suppression in the tumor microenvironment, because 
HLA-G exerts an overall negative immune function 
inhibiting the activity of NK cells, CTLs and antigen- 
presenting cells (APCs), all of which are essential to the 
development of a cytotoxic anti-tumor immune response 

( 12 ) .

 This study was aimed to investigate the HLA-G 
14-bp genotypes in Iraqi Arabian women suffering from 
breast cancer as HLA-G contribution to the suppression 
of immune responses. The breast cancer patients and 
control group were representative random samples of 
different ages from the populations. The result showed 
that all HLA-G 14-bp genotypes were consistent with 
the Hardy-Weinberg expectations in both patients and 
the control group. Our results for the distribution the 14-
bp ins/del polymorphism was found in 50 % of patients 
compared to 55% of control group, no significant 
differences depend on the 14-bp ins/del polymorphism 
between the patients and control groups. However, for 
allele frequency , the 14-bp insertion was more frequent 
62 (51.7%) for in women with breast cancer than 32 
(40) in the control group, and inversely related to the 
14-bp deletion. Although there is a slightly higher allele 
frequency of HLA-G 14-bp ins 62 (51.7%) than 14-bp 
del 58 (48.3%) in the breast, no significant difference 
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was found at allelic and genotype levels between the 
case and control groups. The genotype 14bp insertion/
insertion was more frequent (26.7 %) in women with 
breast cancer than 12.5% in the control group ,while 
the distribution of the del/del genotype was (23.3% vs. 
32.5%) in patients and control groups (odd ratio =2.55, 
P= 0.088 , confidence interval was very wide CI- 0.86-
7.54), therefor a large samples for the two selected groups 
are needed to confirm this association. HLA-G 14-bp 
polymorphisms showed no association with clinical 
parameters with the exception of histological grade and 
tumor type. Our results agree with meta-analysis data 
that was obtained by Jiang et al., (8), it revealed that the 
HLA–G 14–bp ins/ins genotype and (ins) allele were 
associated with the total cancer risk of breast cancer and 
oesophageal cancer.

 A recently published Iraqi study referred to a 
significant difference (P˂0.01) between breast cancer 
patients and control groups in HLA-G 14-bp del/del 
genotyping (66.7% vs. 36.7%), while no significant 
differences (P˃0.001) in the genotypes ins/ins frequency 
(6.6% and 0.0%) in patients and control groups 
respectively. They found a significant increase in the 
frequency of heterozygous genotype ins/del in controls 
compared to patients (63.3%vs.26.7%). Concerning the 
allelic frequency, also no significant difference was found 
between the patients and control groups at HLA-G 14bp 
ins/del (22). The present results were disagree with AL-
Omar and Mansour (23) who showed a high significant 
increase between the 14-bp del allele and occurrence of 
breast cancer, also our results disagree with the Tunisian 
results which confirmed the elevation of deletion allele 
frequencies among the patients in comparison with 
the control group and conferred a risk to breast cancer 
development (52% Vs 45%) (24). These discrepancies in 
the results may be associated with the genetic variations 
between various ethnic people investigated, geographic 
climate, daily lifestyle, ethnic diversity and dietary 
habits (8). 

Our results showed an association between breast 
cancer susceptibility and HLA-G 14-bp ins/ins, it may 
be consider as a potential genetic risk factor in the 
progression of the breast cancer in proposed genetically 
individuals. Although our data excluded a significant 
association between this polymorphic site and breast 
cancer, a larger case-control study including other 

polymorphic sites of the HLA-G gene is necessary to 
substantiate the importance of HLA-G polymorphisms 
and linkage disequilibrium in breast cancer risk. This 
finding can highlight this gene as candidate to future 
more studies to establish the exact role of HLA-G in 
progression steps of breast cancer. 
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Abstract

As widely known plants are divided into many categories, one of them is the herbs; which have been always 
used as effective remedies to treat many health issues. One of these remedies belongs to our plant under 
study Pimpinella anisum (anise), which belongs to Umbelliferae family, that has been characterized as an 
aromatic plant used in traditional medicine as carminative, disinfectant, and galactagogue. Anise dry seeds 
were collected from Iraqi herbal market to investigate their chemical constituents by using two methods: 
one of them hydrodistillation method using Clevenger apparatus in which oil sample was collected and then 
analyzed by GC/MS and revealed the presence of anethol as the major constituent with percentage of 82.91 
% of the oil; the second method was alcoholic extraction by Soxhlet apparatus with ethanol till exhaustion 
then the extract was concentrated by evaporation under vacuum, after that partition with ethyl acetate was 
done, the ethanol layer was discarded while the ethyl acetate layer was concentrated under vacuum, the 
collected fraction were analyzed by TLC comparing it with standard Scopoletin .Phytochemical screening 
proved that the plant contain Scopoletin and was confirmed by comparing Rf value of the sample with the 
standard in three different solvent systems.

Keywords: Pimpinella anisum, GC/MS, Phytochemical screening, scopoletin. 

Introduction

Worldwide surveys showed that there’s an explosion 
of scientific information about crude plant extract, and 
various substances from plants as medicinal agents 
during last 20-30 years 1. As known plants are divided 
into many categories, herbs are one of them, they have 
been always used as effective remedies to treat many 
health conditions2, and this has begun since many years 
before the existence and development of medicine to 
treat those conditions 3. Pimpinella anisum (anise) is one 
of the most useful medicinal herbs which belong to the 
Umbelliferae (apiaceae) family; it described as delicate, 
white-flowered umbelliferous annual herb which 
grows to about 18 inches high, with secondary feather-
like leaflets of bright green color 4. It has been stated 
to possess expectorant, antispasmodic, carminative 
and parasitic properties. Traditionally, it was used for 
bronchial catarrh, pertussis, spasmodic cough, flatulent 
colic 5. It’s most specific use is for bronchitis, tracheitis 
with persistent cough 6 but its modern use is mainly 

for the treatment of dyspeptic complaints and catarrh 
of the upper respiratory tract 7; also it has been reputed 
to increase milk secretion, promote menstruation and 
facilitate birth 8. Anise showed anti-inflammatory, anti-
clotting and also revealed estrogenic effect due to the 
presence of the effective secondary metabolites like 
anethol 9. 

Chemical Constituents

Anise contains many different chemical compounds 
that have important role in its effectiveness which 
presents in its fruit. It can be categorized into main 
compounds and minor compounds according to their 
presence and efficiency; Main compounds are: 

1- Coumarins as Scopoletin (also known as 
Chrysatropic acid, Gelseminic acid is a 7-hydroxy 
6-methoxy coumarin) ,Umbelliferone, Umbelliprenine; 
Bergapten (furanocoumarin) 10.

2-  Flavonoids: Flavonol (quercetin) and flavone 
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(Apigenin, Luteolin) 11.

3- Glycosides like Quercetin-3-glucuronide, 
Rutin, Luteolin-7glucoside, apigenin-7-glucoside, 
Isoorientin and Isovitexin (C-glucosides) 12.

4- Volatile oils with a percentage of 2–6%. 

Major components are trans-Anethole (80– 95%), 
with smaller amounts of Estragole and Anise ketone 
(p-methoxyphenylacetone), While minor components 
including anisaldehyde and anisic acid (oxidation 
products of anethole), linalool, limonene, a-pinene, 
pseudoisoeugenol-2-methyl butyrate, acetaldehyde, 
p-cresol, cresol, hydroquinone, b-farnesene, a-, b- and 
g-himachalene, bisabolene, d-elemene, ar-curcumene 
and myristicin 13. And also there’s other constituents 
like carbohydrate (50%), lipids 16% (saturated and 
unsaturated), b-amyrin (triterpene), stigmasterol 
(phytosterol) and its palmitate and stearate salts. 

Materials and Methods

Plant sample:

P. anisum dry seeds were brought from Iraqi local 
market in Baghdad province and later grinded to be used 
in the extraction methods. 

Extraction Methods:

The sample undergone two extraction methods one 
of them to get the ethanolic extract which is done by using 
Soxhlet apparatus in which (25g) of dried P. anisum 
seeds was extracted with 200 ml of ethanol then this 
extract used in the phytochemical screening14; the other 
one was Hydrodistillation by using Clevenger apparatus 
in which 100 g of anise dried seeds soaked with 2 L 
of distil water to get the oil from the plant sample and 
investigate the important chemical compounds found in 
it by using gas chromatography technique.15 

Method of Scopoletin Extraction

Dried anise seeds (25 g) were extracted by using 
Soxhlet apparatus with (200 ml) of hexane for 2 hours, 
then the extract was discarded (defatting process) and the 
marc was used for further extraction; it was extracted by 
Soxhlet apparatus with (200ml) ethanol for 3 hours, then 
the ethanolic extract was concentrated by evaporation 
under vacuum, after that three times partition with (15 

ml) of ethyl acetate was made. The ethanol layer was 
discarded while the ethyl acetate layer was concentrated 
under vacuum. TLC analysis was made for Scopoletin 
compared with Scopoletin standard in three solvent 
systems (Ethyl acetate: Methanol: Water 10:1.65:1.35 
ml respectively, Toluene: Ethyl acetate: Formic acid 
5:4:1 respectively and Chloroform: Methanol 9:1 
respectively). Then the preparative TLC was performed 
for Scopoletin standard as a marker.16 

Phytochemical Screening

Chemical tests were carried out on the ethanolic 
extract after removing ethanol by rotary evaporator 
apparatus. 

Test for saponin (Foam test)

The ethanolic extract was diluted with 20 ml of 
distilled water and it was shaken in a graduated cylinder 
for 15 minutes no foam was presence indicate the 
absence of saponin17. 

Test for tannins

Ethanolic extract (3 ml) was taken then 3 ml of 
FeCl3 solution (5 % w\v) was added to it, the formation 
of a green precipitate was considered as a positive 
indication for the presence of tannins. 

Test for flavonoids 

Sodium hydroxide test: few milliliters of NaOH 
were added to few milliliters of ethanolic extract, the 
formation of yellow color which decolorized after 
an addition of diluted acid indicates the presence of 
flavonoids. 

Test for coumarins

 The ethanolic extract solution was placed in a test 
tube in the presence of DW. The tube was covered with 
filter paper soaked in sodium hydroxide solution (diluted 
and boiled), Yellow fluroescene indicate the presence of 
coumarins after examination under ultra-violet. 

Test for alkaloids

Dragendroff’s test: 1 ml of ethanolic extract solution 
was added to 1 ml of dragendroff’s reagents. Formation 
of orange or orange red precipitate indicates the presence 
of alkaloids. 
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Gas chromatography / mass spectroscopy (GC/
MS)

It consists of two complementary mechanisms, the 
first one involved the separation of sample components, 
and then the separated components passed continuously 
according to their separation rate into the second part 
of the system (MS) 18. This technique is performed to 
investigate the presence of different types of essential 
oils in the plant sample. This process was done at Ibn 
Al-bitar institution, Ministry of Industry and Minerals, 
Baghdad. 

Infrared spectroscopy (IR)

Infrared spectroscopy is certainly one of the most 
important analytical techniques available for today’s 
scientists. One of its great advantages is that virtually 
any sample in any state could be studied like liquids, 
solutions, pastes, powders, films, fibers, gases and 
surfaces all can be examined with a judicious choice of 
sampling technique. 

Results and Discussion

The results showed that the percentage of essential 
oil extracted from anise plant was 0.5%, which is a 

relatively low percentage that may indicate that Iraqi 
cultivation conditions is not the ideal condition for this 
plant according to the hot dry Iraqi weather19 . As shown 
in Fig.1 the major peak occurs at time 12.939 which is 
related to Anethole with a percentage of 88.61%, this is 
an acceptable percentage of Anethole 20and this result is 
comparable to the results in different countries. Anise 
oil also contains a trace amount of other volatile oil table 
(1).

The results of phytochemical screening revealed the 
presence of tannin, flavonoids, coumarin and alkaloids 
while absence of saponins. The presence of Scopoletin 
in Iraqi P. anisum was confirmed by TLC technique 
in which plant sample was compared with standard 
Scopoletin, by comparing Rf values in three solvent 
systems (table 2). Solvent system 1(S1) consist of 
Toluene: Ethyl acetate: Formic acid5:4:1, (S2) consist 
of Ethyl acetate: Methanol: Water 10:1.65:1.35 and S3 
which consist of Chloroform: Methanol 9:1. IR analysis 
for scopoletin comparing with standard scopoletin 
sample and the IR, cm-1 spectrum of scopoletin revealed 
absorption bands as shown in (table 3). For further 
purification of Scopoletin a preparative TLC was done. 

Figure (1) GC-Mass analysis of anise 
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Table 1: Volatile oil content of Anise 

Chemical name Retention time % percentage

β- pinene 6.257 0.03

estragole 11.086 3.7

anethole 12.937 88.61

alloaromadendrene 15.746 1.67

caryophyllene 16.106 0.4

apiol 18.044 1.1

hexacosane 26.117 0.01

Table 2. Rf values of Scopoletin 

Solvent system 
Rf of standard 

Scopoletin
Rf of extracted Scopoletin (diluted) 

Rf of extracted Scopoletin 
(concentrated)

S1 0.27 0.25
0.25 

S2 
0.45 0.44 0.44

S3 0.78 0.77 0.77

Infrared spectroscopy (IR) Results

IR analysis for scopoletin were as shown in (fig.2) comparing with standard scopoletin sample. 

Figure (2) IR Spectroscopy of isolated scopoletin 
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The IR, cm-1 spectrum of scopoletin revealed absorption bands as shown in table 3. 

Table 3 IR peaks for isolated scopoletin

Group frequency wave number Functional Group

1720 cm-1 Lacton group

1136 cm-1 Ether group

2949 cm-1 Hydroxyl group

1614 cm-1 CH=CH group

3012 cm-1 CH group

1564-1506 cm-1 Aromatic benzene group

Conclusion

Plants consider as the origins of many drugs for 
centuries. Exploring the active compounds of these 
medicinal plants has a vital role in the identification 
of new drugs. P. anisum is one of the medicinal plants 
which have been used for the treatment of many diseases 
in conventional medicine.And this study confirmed 
the presence of an important active compound in 
the Iraqi anise which was scopoletin. So from the 
outcomes of this study and due to the broad spectrum 
of pharmacological effects of this plant, and very few 
clinical studies performed on this plant, more clinical 
trials are recommended to evaluate the beneficial effects 
of P. anisum in human models and further identification 
and isolation of active compounds of this plant that can 
lead to synthesis of new drugs in future. 
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Abstract 

One hundred twelve urine samples were collected from Baghdad hospitals and examined by different 
identification techniques. Seventy isolates (62.5%) were diagnosed as Escherichia coli after microscopic 
and cultural identifications. The result of PCR product electrophoresis on the isolates showed that thirteen 
isolates (18.57%) have Pap E gene which are uropathogenic E. coli. Antibiotic susceptibility test was done, 
and four high resistant strains were mixed with aqueous extract of Quercus infectoria plant in 96 well ELISA 
plate and incubated for different times. After 0, 6, and 12 hr. of incubation, the effect of the plant extract on 
the bacterial growth was determined by ELISA reader, and the effect on the expression of Pap E gene was 
examined by real-time PCR. The results were showed that the higher effect of the extract was on the E10 
strain growth that dropped from 3.184 at zero time of incubation to 2.378 and 2.281 after 6, and 12 hrs. of 
incubation respectively. Also, shown a downregulation in the expression of Pap E gene of the isolates at 
different times of incubation. The E10 strain shows decrease in the fold from 1 before the treatment with the 
extract to 0.076 at zero time of incubation with the extract, after 6 and 12 hrs. of incubation it shows a total 
down-regulation of the gene.

Keywords: uropathogenic Escherichia coli, Pap E gene, Quercus infectoria

Introduction 

Urinary tract infection (UTI) is the occurrence of a 
certain bacterial number in the urine ( generally more than 
105/ml ) and symptomatic UTI was classified according 
to severity as: a- urosepsis syndrome, b- pyelonephritis ( 
or upper UTI, with kidney infection ) and c- cystitis ( or 
lower UTI, with bacteria into the bladder ) (1). 

Uropathogenic Escherichia coli (UPEC) is estimated 
to responsible for approximately 80 percent of all UTIs 
(2, 3). This high frequency of infections linked with UPEC 
can be related to the group of virulence reasons that each 
UPEC strain possesses (4). 

Uropathogenic Escherichia coli are a diverse 
collection of E. coli isolates which can cause urinary 
tract infection in animals and humans; and are just 
one of several available groups of pathogenic E. coli, 
characterized by a pathotypic grouping of virulence 
factors and special pathology (5). 

Despite a variable developmental background, 
UPEC is described as containing a determined basal 
number of virulence factors; P pili adhesins and type 
I, and an array of siderophores (iron acquisition), and 
different cytotoxins like cytotoxic necrotizing factor 1 
(CNF1). These make up the UPEC pathotype (6) despite 
the point to which the different markers are found can 
vary amongst variable UPEC strains. Pyelonephritis-
associated pili (pap) or P fimbriae are individual of the 
best well-studied types of fimbria in E. coli. Deferent 
epidemiological researches have shown a positive 
correlation between UPEC genomes having the pap 

operon and the development of more severe clinical 
outcomes during UTI, notably pyelonephritis (7). 

Quercus infectoria is a small tree or a shrub of the 
Fagaceae (Quercaceae) family. It is present in Persia, 
Turkey, Cyprus, Syria, and Greece(8). The different 
species of Quercus originated in Iraq, Turkey, and Iran, 
but are now widespread and specifically common in 
Asia Minor, North Africa, and Europe(9). For medicinal 
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properties, the plant parts used of Q. infectoria are 
mainly leaf, seed, stem or bark, valonia-type fruit, root, 
and nut/apple galls(10). It has been estimated in terms of 
its pharmacological actions and it was found that it had 
anti-inflammatory, anti-parkinsonian, antidiabetic, anti-
tremorine, and antioxidant effects(11, 12) Traditionally, 
galls are used in the practice of postpartum(13) and 
diarrhea, hemorrhage, and skin disease treatments(14) 
Extracts of Q. infectoria are known to carry a wide 
antimicrobial activity against Gram-positive strains of 
bacteria. Studies have also appeared good antimicrobial 
activity of Q. infectoria against different other dental 
pathogens in both aqueous, acetone, and methanol 
extracts(15). 

Materials and Methods

Sample collection 

One hundred twelve urine samples were collected 
between September to November 2019, from hospitals 
of Baghdad city. A general urine examination ( GUE ) 
was done on these samples. Uropathogenic isolates of 
E. coli were kept for additional identifications, such as 
catalase, oxidase, and other biochemical tests. 

Bacterial Identification 

Cultural identification 

Samples were inoculated on various culture media 
including Blood agar, MacConkey agar, and HiChrome 
UTI agar. The media were incubated at 37˚C for 24 hrs., 
suspected colonies were identified morphologically and 
biochemically. 

Microscopic characteristics 

The supposed colonies were tested by Gram 
staining, to identify its reaction with crystal violate-
iodine complex. 

Biochemical examination 

Catalase production test (16), oxidase test (16), 
and indole test (17) were done for bacterial isolates 
identification. 

Identification of Uropathogenic E. coli with Pap 
E gene 

DNA extraction

DNA extraction was done by using a wizard 
purification kit of genomic DNA (Promega, USA) 
according to the manufacturer’s instructions (18). 

PCR amplification 

The PCR amplification mixture used for detection 
of each gene was include FIREPol® Master Mix 1X (5 
μl), Forward primer 1Mm (1 μl), reverse primer 1 μM (1 
μl), DNA template 25 ng (2 μl), and Nuclease free dH2O 
(11 μl). The final volume for the mixture was 20 μl. 

After the reaction volume preparing in the PCR 
tube, it was spin down, then the PCR tube placed in the 
PCR thermocycler and the amplification reactions was 
started according to the program in the table (2): 

 Table (2): PCR program

No. Phase Tm (ᵒC) Time No. of cycle

1- Initial denaturation 95ᵒC 3 min. 1 cycle

2- Denaturation 95ᵒC 45 sec

30 cycle
3- Annealing

94 oC

45 sec

55 oC

4- Extension 72ᵒC 50sec

5- Final extension 72ᵒC 10 min. 1 cycle
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Agarose gel was mixed with 5μl red safe stain. DNA 
band was visualized by electrophoresis and captured by 
gel documentation system to the observed band. Agarose 
gel electrophoresis was done as mentioned by (19). 

Plant extract preparation 

The fresh plant was collected from the local market. 
They were cleaned, crushed, and powdered in an electric 
grinder(20)

The modified method of Rashan for aqueous 
extraction was used. (100g) of plant, samples were 
weighed and added to a flask containing 400 ml of hot 
sterile distilled water. After that, they were added to 
mix well in the shaker for 15 minutes and then filtered 
by gauze and the extract was put in test tubes. The test 
tubes were put in a centrifuge (6000 rpm for 5 min.). 
Finally, the supernatant was filtered through filter paper 
and placed in Petri dishes in an incubator at 37°C for 
72hr. to dry out, and then the powder was collected and 
preserved in plastic containers(21). 

The plant extract effect on the expression of Pap 
E gene 

The effect of plant extract was tested on the 
expression of the Pap E gene. Serial dilutions were 
prepared from the plant extract. The plant extract are 
mixed with isolates in a multi-well plate by mixing 180 
µl of the extract and 20 µl from bacterial broth. The 
effects of the extracts were tested after 0 hr., 6 hr. and 
12 hr. and notice the changes in the reading of results by 
ELISA reader. 

RNA extraction 

Extraction of RNA was done by using the triazole 
protocol (22). 

cDNA synthesis 

The cDNA synthesis reaction was done according 
to the SOLIScript® (Estonia) company instructions (23). 

qPCR Master Mix: 

5x HOT FIRE Pol® Eva Green® qPCR Super 
mix is an optimized ready to use solution for real-time 
quantitative PCR analyses, incorporating Eva Green® 
dye. It contains all the required components without the 
template and primers to achieve highly sensitive qPCR. 
The qPCR master mix components include 5x HOT 
FIREPol® EvaGreen® qPCR Supermix (4 μl), Primer 
Forward (10 pmol/μl) (0.5 μl), Primer Reverse (10 pmol/
μl) (0.5 μl), DNA template2 (2 μl), and H2O PCR grade 
(13 μl). 

HOT FIRE Pol® DNA polymerase was activated 
by incubation at 95°C for 12 minutes. The hot start 
mechanism inhibits the extension of nonspecifically 
annealed primers and primer dimers that formed at low 
temperatures in qPCR system. This kit was purchased 
from Solis Bio Dyne/ Europe. 

Protocol 

The qPCR amplification mixture used for detection 
of each gene includes 5x HOT FIRE Pol® Eva Green® 
qPCR Supermix (4 μl), 3 μl of cDNA template, 1 μl (1 
mM) of each forwarded and reversed primers, and 11 
μl of nuclease-free water to complete the amplification 
mixture to 20μl. 

After the reaction volume was prepared in the qPCR 
tube, the mixture was spun down, then the qPCR tube 
was placed in the qPCR thermo cycler applied bio system 
and the amplification reactions were started according to 
the program in table (4). 

 Table (3): real-time PCR program

Cycle step Temp. Time Cycles

Initial activation 95 oC 12 min. 1

Denaturation 95 oC 15 sec.

40Annealing 60 oC 1 min.

Elongation 72 oC 20 – 30 sec.
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Result and Discussion 

Identification of bacteria 

Isolation and identification of clinical bacterial 
isolates

One hundred twelve urine samples were collected 
from Baghdad hospitals between September and 
November 2019. Seventy-one samples were from 
women and forty-one samples were from men. 

The preliminary identification of E. coli was carried 
out on different culture media. Seventy isolates (62.5%) 

(Forty-eight from women and twenty-two from men) 
were chosen for more identification which had the 
characteristics of E. coli growth. 

Identification of uropathogenic E. coli by using 
PapE gene 

From the results of gel electrophoresis figure (1), 
there are thirteen clinical isolates were considered as 
uropathogenic E. coli, nine isolates were from women 
and four isolates were from men. These isolates were 
had a band size of 545 bp. 

Figure (1): results of gel electrophoresis for uropathogenic E. coli

The effect of plant extracts on bacterial growth 

Four high resistant strains were mixed with the plant 
extract in multi-well plates and its absorbance was read 
at zero, 6, and 12 hr. by ELISA reader. The results of 
the plant extract against bacterial growth were listed in 
table (5). 

From table (5), the effect of the plant extract on 
the growth of bacterial strains was nearly close to each 
other. The stock is the only concentration that affects the 
isolates growth, while the other concentrations did not 
show an obvious effect on the growth of the isolates. The 
effect of the extract was higher on the E10 strain and the 
lower effect was shown on the E8 strain. 

At the stock concentration, the higher effect on 
isolate growth was on E10 strain that dropped from 
3.184 at zero time of incubation to 2.378, and 2.281 
after 6, and 12 hrs. of incubation respectively. The 
second higher effect was shown on the E3 strain that 
dropped from 2.587 at zero time of incubation to 2.530, 
and 2.333 after 6, and 12 hrs. of incubation respectively. 
E1 strain growth was dropped from 2.458 at zero time 
of incubation to 2.422, and 2.252 after 6, and 12 hrs. 
of incubation. Lastly, the E8 strain growth was dropped 
from 2.440 at zero time of incubation to 2.284, and 2.271 
after 6, and 12 hrs. of incubation respectively. 
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Table (4): the effect of plant extract on bacterial growth

Concentration

E1 strain E3 strain E8 strain E10 strain

Exposure time (hr.) Exposure time (hr.) Exposure time (hr.) Exposure time (hr.)

0 6 12 0 6 12 0 6 12 0 6 12

Stock 2.458 2.422 2.252 2.587 2.530 2.333 2.440 2.284 2.271 3.184 2.378 2.281

10-1 2.057 2.051 2.207 2.240 2.238 2.224 2.160 2.175 2.067 2.168 2.106 2.378

10-2 1.426 1.516 1.459 1.209 1.498 1.441 1.326 1.462 1.483 1.194 1.395 1.695

10-3 0.610 0.825 0.894 0.554 0.863 0.885 0.556 0.802 0.916 0.518 0.873 1.124

10-4 0.226 0.681 0.762 0.213 0.572 0.769 0.199 0.392 0.682 0.255 0.718 1.039

Control 1 0.038 0.039 0.037 0.040 0.050 0.171 0.036 0.038 0.039 0.331 0.287 0.088

Control 2 0.037 0.039 0.036 0.040 0.041 0.105 0.035 0.036 0.037 0.053 0.046 0.089

LSD value
0.412 

*
0.472 

*
0.358 

*
0.377 

*
0.452 

*
0.490 

*
0.428 

*
0.466 

*
0.471 

*
0.385 

*
0.398 

*
0.466 

*

* (P≤0.05).

Control 1= bacteria+ media control 2= media 

Gene expression

RNA extraction

Two strains E8 and E10 were chosen to study 
gene expression. RNA was extracted from them and 
then converted to cDNA as described above. The RNA 
extracts were preserved at – 20 °C.

Gene expression with plant extract

RNA extracted from isolates that grow in the same 
media but with different times of incubations with the 
stock concentration of aqueous plant extract. These were 
used to determine the effect of plant extracts on Pap E 
gene expression by using quantitative real-time PCR.

The results of qRT-PCR with the housekeeping 
gene primer for the 16sRNA gene showed pure product 
for this gene that exhibited by melting point value that 
seems very close (with one peak) to each other’s in all 
cases of different times, which is 82.04 °C. 

The results of melting point for Pap E gene product 
exhibited one peak in melting point curve in all processes 
that meant it was pure in all of them; the melting point 
values were also closed to each other. It was 83.65 °C.

From table (6), the quantification cycle (Cq) of 
the 16sRNA exhibited a slight difference among all 
processing, it ranged from 16.2 to 33.5 cycles. Also, the 
quantification cycle (Cq) of the Pap E gene exhibited a 
slight difference among all processing, it ranged from 
17.9 to 31.8 cycle. 
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The results showed a downregulation of the Pap E 

gene of both isolates in different incubation times. E8 
strain shows a decrease in the fold from 1 fold before 
the treatment with the extract to 0.016 fold and 0.012 
fold at zero and 6 hrs. of incubation, while after 12 hrs. 
of incubation it shows a total down-regulation of the 
gene, while the Cq of the 16sRNA was changed from 
16.2 before treatment to 18.9, 23.6, and 33.5 after 0,6, 
and 12 hrs. of incubation with the extract which indicate 
a down regulation in the expression of 16sRNA gene. 
Also the E10 strain shows a decrease in the fold from 
1 before the treatment with the extract to 0.076 at zero 

time of incubation with the extract, after 6 and 12 hrs. of 
incubation it shows a total down-regulation of the gene, 
while the Cq of the 16sRNA was changed from 18.6 
before treatment with the extract to 27.6 at zero time of 
incubation, and it shows a total downregulation of the 
gene after 6, and 12 hrs of incubation with the extract.

According to the result, we conclude that aqueous 
extract of Quercus infectoria plant affects Pap E gene 
expression, so it can affect the bacterial pathogenicity 
and prevent the adhesion and in response the invasion 
of bacteria to the surfaces and decrease or prevent the 
infection. 

Table (5): the effect of plant extract on Pap E gene expression

Strain Treatment 16SRNA Pap E ΔCT ΔΔCT Fold ± SD T-test

E8

Before 16.2 17.9 1.7 0 1 ± 0.00 --

W(0) 18.9 26.5 7.6 5.9 0.016 ±0.005 0.317 **

W(6) 23.6 31.6 8 6.3 0.012 ±0.002 0.355 **

W(12) 33.5
Total 

downregulation
Total 

downregulation
Total 

downregulation
Total 

downregulation
--

E10

Before 18.6 19.1 0.5 0 1 ± 0.00 --

W(0) 27.6 31.8 4.2 3.7 0.076± 0.004 0.278**

W(6)
Total 

downregulation
Total 

downregulation
Total 

downregulation
Total 

downregulation
Total 

downregulation
--

W(12)
Total 

downregulation
Total 

downregulation
Total 

downregulation
Total 

downregulation
Total 

downregulation
--

** (P≤0.01).

Conclusion 

The results of our study showed that aqueous extract 
of Quercus infectoria plant can down regulate the Pap E 
gene expression that responsible for the adhesion of the 
uropathogenic E. coli to the surfaces and cause urinary 
tract infection, and can decrease or prevent bacterial 
pathogenicity. As a result, this herbal extract can be 
used as alternative therapy for the treatment or prevent 

of UTI. 
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Abstract 

The importance of research is in the use of modern and effective teaching strategies and methods. Therefore, 
teachers’ ideas tended to find and search for unique teaching methods.  The teacher is a guide and assistant 
to students on the knowledge and how to use educational techniques and strategies that would enable the 
student from storing knowledge and reusing it in new situations. The present study used the (K.W.L.) 
strategy in developing inductive thinking and learning some basic handball skills and to gain knowledge 
from the theoretical and practical side.  As well as this strategy has a new aspect. It is an expressive method 
that supports teachers to achieve the best results. There were statistically significant differences when using 
the (K.W.L.) strategy in developing inferential thinking and learning basic handball skills in the research 
sample. The most prominent conclusions reached by the researchers: firstly the (K.W.L.) strategy has 
an apparent effect on developing the performance level of the selected basic skills and stimulating the 
spirit of competition and plays among the students of the research sample. There is a moral correlation 
between learning some basic skills chosen and between developing inductive thinking among the students 
of the research sample. The most prominent recommendations are the adoption of this strategy by faculty 
professors due to the development achieved in the level of performance. Thus,  the increase in suspense 
and excitement, and the preparation of this strategy can apply for the rest of the games for the same school 
stage and other stages of the study. As well as the possibility of learning and development for students with 
inferential thinking, teams for universities can be selected from them for various games.

Keywords : Strategy, Thinking, Skills, Female, Students, Misan

Introduction

Teaching constitutes a set of theories and facts that 
are transformed into skills and experiences through 
training and applied by making a series of decisions and 
by finding many methods 1 that help the student to learn, 
grow or generalize, and draw educational experiences 
that develop his skills and concepts and enable him to 
enjoy learning experiences and the activity or subject he 
studied. The advanced technologies adopted by modern 
theories and enhanced by advanced technology have 
become evident in all fields of knowledge. To develop 
teaching methods effectively, it is necessary to benefit 

from everything new and useful and apply them in all 
educational stages 2. The training of faculty members to 
use modern teaching methods and qualify them to carry 
out the duties of teaching according to Holistic Integrative 
Methods. The use of advanced teaching methods 
reflects an excitement on the student, through which he 
can interact and control the educational curricula, and 
facilitate the educational process consciously and follow 
the relationship of concepts to each other, adjusting and 
changing during his interaction with them.

It is imperative to use modern and effective teaching 
strategies and methods. Therefore, teachers’ ideas have 

DOI Number: 10.37506/ijfmt.v15i3.15464
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tended to find and search for different teaching methods 
in which the teacher is a guide and assistant to students 
in knowledge and how to use this method and employ 
it in practical lessons. These efforts have concluded 
that any methods and strategies that students need in 
practical lessons that help students learn skills and 
develop their thinking. These methods differ according 
to the experiences that they pass through, their way of 
thinking about it, or their perception of it 3. Therefore the 
process of skill formation results from an impression or 
perception. Individuals differ according to the different 
individuals themselves.  The school curriculum, in 
general, is full of many abstract or tangible concepts, 
especially the physical education and sports science 
curricula, as its study units are organized around 
specific skills. These curricula focus on the student’s 
participation in the learning process, and on practicing 
thinking to perceive relationships and make conclusions. 
Thus, it is assumed that this systematic organization 
leads to helping the student to understand the contents 
of his scientific subject. It becomes the general concepts 
are the primary goal to be achieved. The educational 
techniques and strategies enable the student to store 
knowledge and reuse it in new situations and here lies 
the importance of research using the (K.W.L.) strategy in 
developing inferential thinking and learning some basic 
handball skills. Therefore, knowledge is gained from the 
theoretical and practical side 4-6. As well as this strategy 
has a new aspect. It is an expressive method that supports 
teachers to achieve the best results. The researchers’ 
experiences determined the research problem that they 
were teachers in the subject of handball 7.

Research Problem

   Understanding the methods of teaching is one 
of the most essential and required basic constituents 
that must be taken into account by physical education 
teachers to develop the teaching and learning process 
and achieve the correct scientific and educational goals. 
Despite the fact that the efforts are being made in the 
educational process, education and teaching still face 
several problems, including the low level of education in 
some academic levels.  Low education is an educational 
and psychological problem for the student due to its 
effects, such as feeling frustrated and weakening the 
motivation to learn. Teaching in the field of physical 
education and sports science differs from other fields 

or disciplines because education is closely related to 
practical application. As the low learning, in this case, 
represents a failure in achieving the goals because the 
cognitive achievement alone is considered deficient if it 
is not accompanied by practical application.

       Through the researchers’ experience of being 
teachers in the subject of handball, They noticed that 
some teachers do not take into account the extent of the 
influence of modern strategies in developing thinking 
and learning basic skills in handball especially in 
practical application. The lack of interaction reflects 
what he has learned in the theoretical side of information 
to the actual application on the field. The basic skills in 
the game need a large cognitive structure that helps him 
to move correctly according to the many and changing 
playing situations. The practical application stage is 
the most critical and difficult stage that should be taken 
care of. Therefore, the two researchers decided to use 
the (K.W.L) strategy that was used in many academic 
scientific fields to introduce it on the mathematical side 
and benefit from it in the practical application. Also, 
it is a new experience for this strategy in the practical 
mathematical side that helps in developing cognitive 
achievement. The benefit in the student’s ability to 
practice basic handball skills, as well as gain time and 
effort. It may be an effective strategy that teachers may 
use to achieve the best results.

Research Objectives 

1- Knowing the effect of using the (K.W.L) strategy 
on developing inferential thinking among female 
students of the College of Physical Education and Sports 
Sciences, University of Maysan.

2- Knowing the effect of using the (K.W.L) strategy 
on learning basic handball skills among female students 
of the College of Physical Education and Sports Sciences, 
University of Maysan.

The two research hypotheses 

1- There are statistically significant differences when 
using the (K.W.L) strategy in developing inferential 
thinking among female students of the College of 
Physical Education and Sports Sciences, University of 
Maysan.
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2- The presence of statistically significant differences 
when using the (K.W.L) strategy in learning basic 
handball skills among female students of the College of 
Physical Education and Sports Sciences, University of 
Maysan.

Research fields 

1-5-1 The human field: Female students of the third 
stage of the College of Physical Education and Sports 
Sciences - University of Maysan for the academic year 
2018-2019.

1-5-2 The time domain: the period from 8/2/2018 to 
21/8/2020.

1-5-3 Locative  domain: The closed hall of the 
College of Physical Education and Sports Sciences - 
University of Maysan

Methodology

 Choosing the appropriate approach to the scientific 
problem is one of the important steps that the research 
entails. Therefore, the researchers used the experimental 
method for its suitability to the nature of the research 
and its objectives, which is one of the adequate means in 
reaching reliable knowledge1.

Research sample: -

 One of the important things that should be taken 
care of in order to give more accurate and reliable 
results is choosing the sample that truly represents the 
community.

“The research sample should represent the real, 
honest and original community.  When the researcher 
collects his data, the whole community should be 
representative sample of this community” 2

The research community consists of the (28) 
students of the College of Physical Education and Sports 
Sciences at Maysan University. It was chosen by the 
deliberate method. The capabilities were provided in 
terms of (the field, tools, and equipment). This method 
represents a “free choice on the basis that it fulfills the 
purposes of the study carried out by the researcher.”

Equivalence of the sample: -

The two researchers conducted parity for the control 
and experimental groups in the level of skill performance, 
by using the statistical (T) test for two equal samples 
for the pre-test of handling, patting and correction skills 
under study, as shown in Table (1) 

Table (1) shows the arithmetic mean and standard deviations in the equivalence tests for the control and 
experimental groups, the calculated and tabular value (t) and their statistical significance.

tests
Measure-

ment

control groupgroup 
number

experimental group
group 

number
Sample 
value t

Calculated 
value T *

Indication 
tabular

y
O ±yO ±

Handling
Number 
of times

17.541.78

28

20.401.55

28

1.31

1.67

Not 
significant

The plumpTha11.842.2214.470.560.38
Not 

significant

Correction points10.091.1213.481.081.47
not 

significant

(*) Below the level of significance (0.05) and the degree of freedom (27)

It is evident from Table (1) that the calculated value of (t) is smaller than the tabular value of (t) in the equivalence 
tests, which indicates that there are no significant differences between the control and experimental groups in the skill 
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level between them.

2-3 devices, tools and aids: -

2-3-1 Devices and aids: -

    They are all means that help the researcher to 
collect information and solve the problem to be studied. 
The following devices and means have been used:

1- A tape measure.

2- Electronic stopwatches (3). (Casio type)

3- (12) hand balls.

4- Handball yard.

5- Number of (10) signs.

6- A handball goal painted on the wall.

    7- Assistance Work Team (*)

2-3-2 Research Tools: -

     1- Arab and foreign sources.

     2- The opinions of experts and specialists, see 
Appendix (1) and (2)

     3- Questionnaire form, see Appendix (3)

     4- Tests and measurements.

     5- Statistical methods.

2-4 Tests used in the research: -

      The selection of tests is one of the important steps 
in scientific research in order to measure the variables 
related to the research. The test is a set of exercises 
given to an individual with the aim of identifying her 
abilities, aptitudes, or sufficiency”(1). As a result of the 
researchers’ knowledge of most of the available scientific 
sources related to his research, a number of standardized 
tests (*) were selected and presented to a number of 
experts and specialists (**) to take their opinions on 
their validity and suitability and choose the best ones to 
achieve the research objectives as in Table (2)

Table:  2  shows the percentage of consensus among experts and specialists for the candidate skill tests.

Classification of 
basic skills

AlfaThe objective of the test
Percentage 

of 
agreement

Handling
1measuring compatibility and handling speed85.71%

2scrolling and receiving speed measurement (3) meters14.29%

Clapotement
1measure the level of skill and agility of the clapotement (30) meters100%

2Measuring the skill of the clapotement0%

 Scoring 
1

Measuring the accuracy of the correction on the goal from a distance of 
(6) meters

85.71%

2Measuring accuracy of aiming14.29%

The above table indicates that the aforementioned tests were chosen because they obtained the required agreement 
percentage.

Inferential thinking test

The researchers prepared a test for inferential 
thinking that contains 24 paragraphs. Each paragraph 
has three alternatives, one is correct and two are false. 
This method is considered as a common in all inferential 
thinking tests, because it is the most objective and easy 

to analyze statistically. To the scientific background 
in light of the definition of inferential thinking, the 
researchers  seek the help of the opinions of the referees, 
as well as preparing the test from previous studies that 
dealt with inferential thinking.
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The test construction performed  the following 
stages:

1- Validity of the test: A valid test is the test that 
measures what was prepared to measure, and which 
achieves what was prepared, not a set.

• Apparent truthfulness: the inferential thinking test 
paragraphs were presented to a group of arbitrators, and 
the paragraphs that obtained an agreement of 80% or 
more were accepted and amended that did not obtain the 
agreement.

• Construction validation: The researchers applied 
the test on the statistical analysis sample and verified this 
type of validity.

Exploratory Experience: -

The exploratory experience is “a practical training 
for the researcher in order to identify the negatives and 
positives that they encounter during the examination 
in order to avoid them.” (1). To properly assess the 
implementation of the vocabulary of the tests that lead 
to obtaining correct , accurate results according to the 
scientific methods used. Therefore, the two researchers, 
together with the assistant work cadre, conducted the 
exploratory experiment on a random sample of the third 
stage of students to carry out the tests for the basic skills 
under investigation (6). Students participated in the pilot 
experiment on 3/20/2019 and they were excluded from 
the main experiment.

The scientific basis for the tests used: -

Test validation: -

The two researchers relied on the validity of the 
content or the content to extract the validity of the test, 
which is that “the test measures what it is designed 
to measure, meaning that the honest test is a test that 
measures the function that it claims to measure and does 
not measure anything else in place of it or in addition to 
it.” (1) Therefore, the tests were presented to a group of 
experts and specialists in the field of tests, measurement 
and sports training science / handball specialization. The 
validity of the tests was proven after the experts agreed 
that they achieve the purpose for which they were set 
and their suitability for this age group.

 Test Stability: -

    “This name is given to the test if the test is 
repeatedly used. It gives the same results every time.” (2) 
To calculate the consistency factor, the test method was 
chosen and the test was re-applied to a sample consisting 
of (8) students from outside the research sample on 
3/28/2019. The test was repeated after (7) days and on 
the same sample on 5/3/2019. Under similar conditions 
to extract the correlation coefficient between the first 
and second application used  the simple correlation 
coefficient (Pearson) for each test as shown in Table 3.

Table: 3 shows the correlation coefficient for the selected basic skills tests

TestsCoefficientTabular value (*)

Compatibility measurement and handling speed0.84

0.55 Measuring the level of skill of chill and agility (30) meters0.94

Measuring accuracy of correction on the goal from a distance of 
(6)

0.92

(*) Below the level of significance (0.05) and the 
degree of freedom (7)

Objectivity: -

It is the non-interference of the researcher’s 

subjectivity, opinions and beliefs in the test results (1). 
The tests that were used in the research are far from 
self-evaluation and bias. They are clear and easy to 
understand by the sample members and rely on clear 
measurement tools because the results of these tests 
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are recorded in units of time / s and distance. / Cm and 
number / points. Therefore, the researchers consider the 
tests used in the research with high objectivity.

 Preparation of style exercises (K.W.L)

After reviewing many scientific sources and 
opinions of some experts and specialists in the field 
of teaching methods, kinetic learning and handball, to 
benefit from their sound opinions and directives, and 
to achieve the research objectives, the two researchers 
prepared exercises for the KWL method with the aim of 
learning some basic skills of handball for students of the 
third stage.

Field Research Procedures: -

A set of exercises (*) were used, which were 
applied in the main part of the lesson. The exercises 
were distributed among the skills under discussion. (12) 
exercises were used for each skill graded from easy to 
difficult in the (WKL) style. Also, the educational units 
were divided into (4) Educational units for each skill. 
Thus, the number of teaching units for skills becomes 
(12) units, leaving one educational unit used to give 
exercises similar to the playing state.

The period in which the researcher used the set of 
exercises was (8) weeks at a rate of two units per week.  
Thus, the number of educational units became (16) units 
(*) divided as follows: -

1- (4) Handling units. 

2- (4) Units for the clapotement.

3- (4) Correction Units. 

4- (1) One unit exercises similar to playing 
situations.

Total (13) educational units.

These exercises were used in the practical part of 
the lecture, as three skill exercises are given in each 
educational unit. The student has the right to choose 
the exercise that suits her abilities. The duration of 
these exercises is (15) minutes. It  is the duration of the 
practical activity of the main part of the lecture, which 
is (45) duration. Thus, the time for the exercises applied 
in the educational method is (240) minutes. The time 
allocated for each skill in the educational method is (75) 
minutes as shown in the table 4.

Table: 4 shows the sections of the educational unit in a manner (K.W.L), their timing and the percentage of 
each part

Sections of the educational unit 
Time within one 
educational unit

Total time for (13) 
educational units

The percentage

Preparatory Section

Introduction3   39 6, 6

Warm-up4 52 8, 8

Physical exercise8 104 7, 17

Main section
Educational activity10 130 6, 22

Practical activity15 195 3, 33

The final section
a small game3 39 6, 6

Calming exercises2  26 4, 4

Total 45  585 100%

After determining the tests, the vocabulary of the K.W.L method, and the teaching plans, the researchers taught 
the selected research sample according to the exercises developed for them.
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Pre-Exams:

 “The pre-tests are one of the means of evaluation, 
measurement, diagnosis and guidance in the curricula 
and programs for all levels and age stages, as they play 
the role of a clear indicator of progress and success 
in achieving objective goals (1). The pre-tests of the 
research sample were conducted for the control and 
experimental groups on 3,7 and 8. In the hall of the 
College of Physical Education and Sports Sciences, 
University of Maysan in 2019, the conditions related to 
the test have been established in terms of time, place, 
tools used, method of implementation and assisting 
work team.

Muhammad Jassim Al-Yasiri and Marwan Abdul 
Majeed: Statistical methods in the field of educational 

research. Amman: Al-Warraq Foundation for Publishing 
and Distribution, 2001.

Post Tests:

The post-tests of the research sample were 
conducted for the control and experimental groups on 12 
and 5/13/2019 after an eight-week period of applying the 
(KWL) method. Assistant  work.

Statistical Methods:

The researchers used the statistical program (SPSS) 
issue (23)

Presenting, analyzing and discussing the results

Table: 5 Shows the arithmetic mean differences between the pre and post tests and the calculated and 
tabular value of (t) for the selected basic skill tests

The differen ces
Tabular is 
significant

Calculate ed 
value (t)

M2p cf
The 
volu 
me

The unit of 
meas urem 

ent

Processors
Statistic

significant

1.73

1.86 11.80 4.8

28

number
Measurement of Compatibility 

and handling speed

significant 1.91 13.045 4.2 Sec
Measuring the level of skill of 
chill and agility (30) meters

significant 1.89 18.57 6.4 points
Measuring accuracy of correction 
on the goal from a distance of (6)

Below the level of significance 0.05 and the degree 
of freedom (27)

The statistical data in Table (5) indicate that the 
calculated value of (t) was greater than the tabular value 
of (t) in all skills. This means that there are significant 
differences between the pre and post tests in favor of the 
post-tests.

The researchers attribute the moral differences in the 
level of skill performance to the educational curriculum, 
which contributed to increasing the excitement and 

excitement through competition exercises within the 
curriculum. Ahmed Abdel-Khaleq (1999 ) confirms, 
“The continuation of performance for longer periods 
using the method of sports competitions helps to raise 
the physical level and the skills of the handball game”.

3-2 Table: 6 shows the arithmetic mean differences 
between the pre and post tests, the sum of the squared 
deviations of differences, and the calculated and tabular 
value of (t) for the selected basic tests and inferential 
thinking
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The differen ces
Tabular is 
significant

Calculate ed 
value (t)

M2p cf
The 
volu 
me

The unit of 
meas urem 

ent

Processors
Statistic

significant

1.72

1.81 679.3 3.5

28

number
Measurement of Compatibility 

and handling speed

significant 1.97 262.4 3.2 Sec
Measuring the level of skill of 
chill and agility (30) meters

significant 1.84 1117 4.6 points
Measuring accuracy of correction 
on the goal from a distance of (6)

Below the level of significance 0.05 and the degree of freedom (27)

The statistical data in Table (6) indicate that the 
calculated value of (t) was greater than the tabular value 
of (t) in all skills. This means that there are significant 
differences between the pre and post tests in favor of the 
post tests for inferential thinking.

The researchers attribute that the presence of 
significant differences in the level of skill performance 
is also due to the effect of the educational curriculum 
and its correct scientific application, graded from easy 
to difficult. In addition to the tools used to practice the 
game according to the level of the female students. Abbas 
al-Samarrai asserted, “The use of tools in the physical 
education lesson is an important factor in increasing the 
aspects of physical activity from the lesson and helping 
them in developing the motor sense and sense of timing 
and raising the efficiency of the movement performance 
of students” (1). Also, the small games are present

(1) Ahmed Abdel Khaleq; The effect of using 
physical education lesson time on the level of physical 
and skill performance in handball. The Arab Research 
Conference: The Reality of Arab Sports and its Future 
Proposals. The United Arab Emirates. Emirates 
University . 1999 p.60.

(1) Abbas al-Samarrai and Abd al-Karim al-

Samarrai; Teaching competencies in the methods of 
teaching physical education. Basra. Dar al-Hikma . 1991 
pp. 50-51.

In the form of exercises within the educational 
curriculum, it has a great impact on the learning process 
because it is interesting and far from boredom and 
monotony in the typical exercises. This was confirmed 
by (Hana Abdel-Karim), quoting Muhammad Jamil 
Abdel-Qader, “The use of small games in training is an 
important factor in raising the technical, physical and 
psychological level of the player.” (1)

Through the presentation of the results and their 
discussions, it emerged that the educational curriculum 
affected the level of performance of the selected basic 
skills. This is through the significant differences that 
appeared between the pre and post tests in inferential 
thinking.

Conclusions

In light of these study results, the two researchers 
reached the most important conclusions:

1- That (K.W.L) strategy has a clear effect on 
developing the level of performance of the selected basic 
skills and stimulating the spirit of competition and play 
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among the students of the research sample.

2- There is a significant correlation between learning 
some basic selected skills and developing inferential 
thinking among the students of the research sample.

3- The researchers noted that repeated exercises, 
assistant tools, small game exercises and competition 
exercises had a great effect on developing the spirit of 
excitement and suspense and increasing the tendency 
towards learning the basic skills chosen for the research 
sample.

Recommendations

1- The adoption of this strategy is by faculty 
professors, due to the improvement in the level of 
performance and the increase in suspense and excitement.

2- Preparing this strategy for the rest of the games 
for the same school stage and for other school stages.

3- Due to the possibility of learning and development 
of the inferential thinking students, teams can be chosen 
for universities from them for different games.

4-Studying the relationship between inferential 
thinking and learning skills for other games and for 
different academic stages for male and female students.
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Abstract

Background: Teeth staining is one of the esthetic problems faced by dentists and patients. Many methods 
have been suggested as crowns, restorations and bleaching. Dental bleaching effectiveness depends on many 
factors including technique and materials.

Objectives: Studying the effect of diode laser 940 nm and light emitting diode (450-505) nm in bleaching of 
stained teeth regarding : whitening efficiency; pulp temperature; surface roughness and topography.

Materials and Methods: 40 extracted anterior teeth divided into 6 groups immersed at 37 oC  in either 
tea; coffee; cola ; juice  for 14 days, tobacco stained teeth as well as control group were also included ( 
immersed in distilled water ). These groups were subdivided into laser group or light emitting diode group 
bleached according to manufacturer specifications. Shades of teeth were recorded before and after bleaching. 
Furthermore, temperature changes during bleaching were recorded using thermocouple Thermometer. All 
specimens were examined under light microscope, Atomic Force Microscope and Sectioning Electronic 
Microscope to study the surface roughness and topography.  

Results: the light emitting diode group yielded slight significant whitening efficiency with more   pulp 
temperature rise (3.4 ºC) compared to the laser group (1.4 ºC). Both groups showed non-significant effect on 
roughness and topography compared to control group. 

Conclusion: Although light emitting diode group showed slightly significant shade improvement, but the 
increase in pulp temperature was greater than that of laser group indicated better prognosis and safety when 
diode laser 940 nm used. Conducting between efficiency and preservation, diode laser is superior in safety 
and slightly similar whitening efficiency. 

Keywords: Whitening efficiency, laser 940 nm, LED (450-505) nm, in vitro. 

Introduction

Teeth discoloration is one of old cosmetic problems 
that face both people and dentists for many years ago 
(1) therefore  dentists developed various manners to 
overcome such aesthetic problem (2) ,one of these 
manners was the bleaching of stained teeth ,(3) which is 

a chemical removal of stains. Bleaching mainly depends 
on (1) concentration of bleaching agent (2) type and 
degree of tooth discoloration (3)time of application.
(4) One of the modifications in bleaching is the use of 
light source (5) to accelerate the liberation of the free 
oxygen radicles (6) accompanied by pulp temperature 
rising. Different sources of light used in the activation 
of bleaching (7,8) considerating not to exceed the critical 
pulp temperature rise (5.5 oC) (9). Generally there are 
two main types of bleaching approaches (10): in-office 
and home bleaching. The in-office method has more 
advantages over home bleaching including: control 
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by the dentist, reduced treatment time, less chances of 
exposing soft tissues to chemical agents , less chances of 
ingestion of chemicals and great potential for immediate 
whitening results as well as patients satisfication (11). 
Shortening of bleaching time may help to reduce teeth 
sensitivity and temperature rise due to chemicals. (12,13) 

The purpose of this in vitro study is to evaluate the 
effects of diode laser 940 nm and a light-emitting diode 
(LED) (450-505) nm on tooth bleaching regarding the 
whitening efficienc, intrapulpal temperature changes, and 
surface roughness and topography in both techniques.

Materials and Methods

Sample selection and preparation

40 extracted upper and lower anterior teeth from 
patients age ranging (25-45) years old, These teeth were 
free of any caries or restorations. The teeth were cleaned 
carefully and soft tissue was removed using dental scaler( 

Woodpecker /China ). Then teeth immediately immersed 
in thymol 10%. ( MERCK, GERMANY ) Their crowns 
were polished with prophylactic fine pumice slurry 
(PERFECTION, UK) with disposable rubber cup and 
rotary angle hand piece (W&H / Austria). The roots 
(apex) were cut off to have 17 millimeter( mm) tooth 
length using digital vernier (TOPEX / Poland ). The 
apical foramen was enlarged by mechanical retrograde 
manner using Gate Glidden (THOMAS ,France) #5 and 
#6 as in routine endodontic treatment. 

Shade assessment

The shades of the teeth were recorded using 
VITAPAN shade guide (Zahnfabrik , Germany )  by 
two independent observers who made the viewing at the 
same environment, morning time ( 11 : 00 A.M. ) under 
natural day light  (14) . The shades where encoded into 
scores of Sixteen levels as in table 1. (15)  

Table 1. Shade index according to VITA classical shade guide :

Score 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Shade B1 A1 B2 D2 A2 C1 C2 D4 A3 D3 B3 A3.5 B4 C3 A4 C4

Artificial staining

These polished teeth were immersed identically in 
different artificial staining solutions (16, 17) which are 
either:

 (1) Tea solution which was prepared by adding 4 
gram(gm) tea leaves (Mahmood brand, IRAQ) in 100 
ml water.

 (2)Coffee solution: prepared by adding 50 gm 
coffee (Alameed brand, JORDAN) in 400 milliter (ml) 
water. These two solutions boiled then cooled down to 
25 oC.

(3)Juice solution which contain 100 ml pomegranate 
juice (Rawabi brand, IRAQ) 

(4) Cola solution which contain 100 ml 
cola(PESPSICOLA, IRAQ).

Furthermore, Tobacco stained teeth were also 
included with the control group ( unstained teeth ) which 
were immersed in distalled water. All were kept in an 
incubator( MEMMERT 854 Scawbach / Germany) 
at 37 oC for two weeks. After the 14 days incubation, 
the  artificially stained teeth washed thoroughly under 
running water for 30 minuits (min.).  Brushed by tooth 
brush and paste (Coalgate brand, CHINA) then washed 
again and kept within deionized water for 24 hours then 
the teeth were dried using towel and the shades were 
assesses .

Control group consist of 10 teeth which were kept 
within deionized water for 14 days then used later on for 
comparing them with the bleached group for assessing 
both surface roughness and topography using AFM and 
SEM respectively . 
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 Absorption spectrum analysis

The bleaching gel 32% (Light White smile, 
GERMANY) examined by spectrophotometer (UVD 
2950, USA) to evaluate the photoabsorbtion of it for 
wavelength range of (300-1100) nm.

Temperature assessment 

The temperature of the cores of teeth was assessed 
before and during the bleaching process using K 
type thermocouple (AmprobeTMD-56 / USA) with basic 
accuracy of   0.05.   It inserted from the apical foramen 
to the pulp chamber of the tooth (18). The wire was fixed 
in the pulp chamber with thermal paste (HC131-TU1; 
Bonyx Factory, Guangdong, China) .  A radiograph was 
taken to ensure that the thermocouple tip touches the 
highest position of the pulp chamber within the thermal 
paste.  The apical foramen was sealed by light cure 
composite resin (Willmann & Pein GmbH, Germany). 
The teeth with their attached thermocouple wire were 
held to keep their roots immersed in a water bath set 
to a temperature of 37 oC and the data of thermocouple 
transferred to a computer (hp, AMERICA) .  

Bleaching light systems:

The bleaching gel 32% was applied on the labial 
surfaces of teeth in approximately 2 mm thickness. 
The whitening of laser group was done using Diode 
laser 940 nm (Biolase Technology, Irvine, CA, USA) 
at 7 Watt (W)(table 2). According to the manufacture 
instructions, the gel was left on the teeth surfaces for one 
minute before laser irradiation. Laser application was for 
30 second( s) with 2 millimeter(mm) distance from the 
hand piece bleaching head. This step was followed by 
rest for one min. Another 30 s. of laser radiation was 
done then the teeth were left for 7 min This cycle was 
repeated again to have 20 min. total bleaching procedure. 
The temperature of the cores were recorded during 
the procedure. In LED group, the bleaching procedure 
was done following the manufacturer instruction. The 
bleaching gel was applied on the teeth surface in about 
2 mm thickness, then exposed to the light for 20 min. 
Pulp temperature assessment was done for such group in 
the same procedure as in the laser group. The shades of 
the teeth were assessed before and after treatment using 
VITAPAN shade guide. 

Table 2. Laser Irradiation Parameters used 

Laser 
wavelenth 

(nm) 

Defocus 
(mm) 

Power (W 
CW) 

Area (cm2) 
Power 

density (W 
cm -2) 

Time (s) 
Deposited 
Energy (J) 

Dose (J cm-
2) 

940 1 7 2.8 2.5 30 210 75 

Effect of Thickness:-

10 teeth from each group were sectioned 
buccolingually from occlusal surface to cervical line 
by disc bur to measure the effect of thickness of teeth 
(from labial surface to pulp core) on the temperature rise 
that occurred after bleaching by the laser and LED. The 
thickness was measured by digital vernier caliper from 
the midpoint of the pulp core to the labial surface.

Assessment of surface roughness and topography:

The surface roughness of teeth of control group 
with teeth from each bleached groups (laser and LED 

) was analyzed using Atomic Force Microscope (AFM) 
(PHYSWE / Germany )while the surface topography 
for the same teeth was investigated using Sectioning 
Electronic Microscope (SEM )(TESCAN MIRA / 
France). 

Statistical Analysis

Using the package of software IBM, Spss 20 (IBM . 
Armonk, NY, USA ) the descriptive and inferential data 
were statistically analyzed. Descriptive and inferential 
data of staining the teeth was done using kruskal-wallis 
test, t-test used for statistically analysis of temperature 
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rise after bleaching by both LED and laser techniques. 
Mann-Whitney U test used for analyzing shade change 
for different stained groups, while the LSD test used for 
comparing the results of AFM for both control, LED 
and laser groups. T-test used for the relation between 
thickness of each bleaching group with temperature rise.  

Results

Shade change after artificial staining:

By using the VITAPAN shade guide we assessed 
the shade changes for the stained teeth after 14 days 
incubation at 37 oC immersion in staining solutions. The 
maximum, minimum, means and median values as well 
as statistical results were showed in table 3.

Table (3) descriptive and statistical analysis for shades of teeth before and after staining using Kruskal – 
Wallis test:

stain

Shade 1 Shade 2

Median
Mean 
rank

Chi square P value Median
Mean 
rank

Chi square P value

Coffee 1.50 9.00

6.979
0.073

NS

8.50 9.50

19.888
0.000

HS

Tea 2.00 12.67 12.00 18.92

cola 2.00 17.50 11.50 18.08

Juice 2.00 10.83 6.50 3.50

Shade 1= color scores before staining       Shade 2= color scores after staining

Absorption spectrum of the bleaching gel and water:                    The absorption spectrum of the light white 
smile gel within range of 200-1100 nm showed slightly more absorption for the LED at 450 nm more than 940 nm 
with high absorption at 300 nm (Figure 1). 

 

Figure (1) absorption spectrum of the bleaching gel within 200-1100nm 
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Temperature assessment  

Table (4) shows the statistical analysis of mean 
temperature rise of laser group which was 1.19 degrees 

while the in the LED group showed average increase 
in pulp temperature by 3.43 degrees. The LED group 
showed higher significant rise in pulp temperature than 
that of laser group.  

Table (4) Descriptive and statistical analysis of temperature assessment within each group.

T2

GROUPS N
 Means of 

T1
Mean of T2 SD SE T P value

LED 10 37.2 40.6300 .18886 .05972

29.190
0.000

HS

LASER 10 37.2 38.3900 .15239 .04819

    TI = temperature before bleaching           T2 =temperature after bleaching 

Shade analysis after laser and LED bleaching:

Shade scores of stained teeth groups before bleaching 
were compared with shade scores after bleaching. 
The statistical analysis in table 5 showed significant 

reduction in shades of stained teeth bleached by LED 
compared to laser group beside that there were variation 
in shade reduction of shades for the stained groups that 
bleached by both bleaching techniques . 

Table (5) Inferential statistical analysis for shade change of different stain groups before and after 
bleaching:

stain

bleaching

Z pLED Laser

Mean Rank Mean Rank

Coffee
Before 5.80 5.20 0.332 0.841

After 3.00 8.00 2.668 0.008

Cola
Before 4.70 6.30 0.876 0.421

After 3.00 8.00 2.739 0.008

Juice
Before 6.20 4.80 0.808 0.548

After 3.40 7.60 2.324 0.032

Tea
Before 4.40 6.60 1.205 0.310

After 3.40 7.60 2.324 0.032

Tobacco
Before 5.60 5.40 0.111 1.000

After 4.30 6.70 1.302 0.222
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Roughness and topography

The samples were examined for roughness and 
topography (by AFM and SEM respectively) (19,20) by 

comparing the means of arithmetic mean hight (Sa) 
results of control group with LED and laser groups , the 
results are illustrated in table 6 and figure 2.

Table (6) inferential analysis for Sa means of control, laser and LED groups: 

Multiple Comparisons using LSD

Dependent 
Variable

group  Means of Sa (I) groups (J) groups
Mean Difference 

(I-J)
p value

Sa

control 136.03

control

Laser 64.079 .000

Laser 71.951 Led 58.02 .000

LED 78.01 Laser Led -6.059 .014

Discussion

The methodology of staining teeth was a trial to 
mimic  the natural teeth staining using common staining 
beverages which were:  tea, tobacco, coffee, cola and 
juices for 14 days in the incubator   at 37 oC.  The 
findings in this study indicated that the highest score 
of shade change after bleaching registered for the cola 
stained teeth which explain the sensitivity of such type 
of stain for dissociation due to the effect of free radicles 
from hydrogen peroxide in the bleaching gel. 

The basic effect of bleaching in this study is light 
application on a chemical substance (bleaching gel) that 
reacts with the stain molecules to cause degradation of 
the stain. Such degradation occurs due to accelerating 
effect of light photons   beside the assistance of heat 
generated during the bleaching process. The number 
of such radicles depends on the concentration of the 
hydrogen peroxide. Many researches indicated that 
high concentration of hydrogen peroxide causes teeth 
sensitivity (21) and trauma to the soft tissues during 
and after treatment. The rise in temperature during 
whitening process may traumatize the vitality of pulp 
tissues (22,23) especially when the procedure takes longer 
time. Therefore, proper selection of whitening technique 
and instrument is an ethical responsibility, solving 

patient’s complain without damage or poor prognosis is 
ultimate goal. For such demand we chose this type of 
bleaching gel with reasonable concentration of hydrogen 
peroxide (32%). high concentration of HP lead to more 
release of free radicles that may hurt the pulp due to 
penetration of excess of them inside the dentinal tubules 
leading to the irritation of the pulp , besides that, such 
high concentration of HP may also affect the surface 
roughness of the bleached teeth (24,25,26). This selected 
gel contains the chlorophyll which is the photocatalizers 
to achieve more absorption liability to the light photons. 
Although there is a harmony between light sources and 
such photocatalizers in hydrogen peroxide gel, a part of 
light intensity may pass through the enamel toward the 
pulp which may induce trauma. The maximum of the 
bleaching gel should be activated by the photoabsorption 
as possible to exclude the effect of any excess that may 
traumatize the pulp through the dentinal tubules. The 
temperature reports showed more rise in temperature 
(3.4 degrees) for LED that was near to critical hazardous 
temperature degree of the pulp (5.5 oC)  compared to 
(1.19 degrees rise) for the laser (table 4).  The use of 
coherent light to improve the bleaching effect was 
described by D. Yarborough and Smige (27). The idea of 
using light and photosensitive ingredient to minimize the 
chemical constitute and reaction beside efficient results.  
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This study come in agreement with Arantza  et and Sevil 
Gurgan et al (28,29). Polydorou et. al in 2013 conducted 
similar results in whitening efficiency for halogen light 
compared to laser light 980 nm.  

 Results of our study showed significant whitening 
efficiency for the LED. This could be attributed to 
the longer time of exposure  20 min which gave more 
chances for absorption of light by the gel. Furthermore 
the prolonged time of thermal effect of the high power of 
the LED source (30 W) compared to the short exposure 
time of laser (2 min) and lower power (7 W). SEM 
investigations showed that both bleaching systems have 
no significant effect on the teeth surface topography 
while AFM results showed that the laser samples had 
the lowest Sa readings compared to control and LED 
groups which means that the laser bleached teeth had 
less roughness post bleaching which may lead to less 
reliability for relapse of extrinsic staining for such teeth 
in future (Table 6). The relation between thicknesses of 
teeth with the rise in pulp temperature was evaluated 
after sectioning the crowns of teeth. A highly significant 
relation between the thickness and temperature rise 
for the LED group while the laser group showed a 
little significant relation between the thickness and 
temperature rise (Table 7 &8). The long time exposure 
of LED with high power (30 W) caused increase the 
pulp temperature in direct relation with the thickness of 
thin teeth like laterals and central incisors.

Conclusion

Both LED and diode laser have good whitening 
results on extrinsic stained teeth although the LED 
showed significantly higher whitening efficiency than 
the diode laser. Regarding safety and prognosis, laser 
bleaching is more safe on the teeth that it causes no 
significant effect on pulp temperature rising compared 
to LED . AFM test showed that laser group have lower 
means of roughness than that of LED.  
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Abstract 

Aim of Study: study the level of CCL20 and CXCL 10 in serum of patients with vitiligo ,to compare their 
level in patients with active vitiligo and stable vitiligo  and compare level of each cytokine with others To 
know their association with disease activity.

Materials/Methods: Sixty-five patients who include (35 active and 30 stable) with vitiligo. All participants 
included were adult patients with nonsegmental vitiligo.

Blood sample were collected by venipuncture from 65 patients (five millimeter of venous were drawing by 
disposable syringe under sterilization technique and putting in gel tube then, allowed to clot; after that serum 
was separated by centrifugation 1500 rpm for 5 minute. The serum has been collected in plain tube then 
stored at -20c to be used for ELISA test to determine concentration of CCL20 and CXCL 10. The results 
were analyzed using the IBM SPSS analytic software.

Result: The : current study revealed thatCCL20 are significant (P<0.05), while CXCL10 was not significant 
(P>0.05) according to the disease activity. The sensitivity and specificity of each of the measured biomarkers 
was evaluated using the (ROC). It was found that CCL20 to be of a high significance to measuring the 
disease activity. While the CXCL10 was of no significance when compared to the disease activity

Conclusions: CCL20 could be candidate as a biomarker to evaluate activity of vitiligo

Key words: CCL20, CXCL 10,vitiligo 

Introduction

Vitiligo is a disorder of skin, in which white 
patches, developed on the skin due to the loss of 
functioning melanocytes. The histological picture shows 
loss of melanocytes and melanin in the white patches 
and an inconstant lympho-mononuclear infiltrate in the 
advancing margins of vitiligo 1. Vitiligo is the most 
common pigmentary disorder affecting 0.1-2% of the 
world’s population, irrespective of race and gender 2.

Following the Vitiligo Global Issues Consensus 
Conference in 2011, the disease had categorized based 
on clinical parameters into: segmental vitiligo (SV), 
non-segmental vitiligo (NSV), and mixed vitiligo (MV) 
3. Non-segmental vitiligo, the commonest form of this 
unpredictable disease, is characterized by symmetrical 

and bilateral white patches. Different clinical subtypes 
have been described, including generalized, acrofacial, 
and universalis types, all with a bilateral distribution 4.

Pathogenesis of vitiligo remains unclear what 
causes damage or death to the melanocytes, there are 
many potential pathophysiological theories involving 
autoimmune, neural, autocytotoxic, biochemical, 
oxidative stress, melanocytorrhagy, decreased 
melanocyte survival hypotheses .Autoimmune theory 
is more prominent in generalized vitiligo, which is 
considered a complex disorder involving combined 
pathogenic effects of multiple susceptibility genes and 
unknown environmental factors 5.

Small number of genes have been identified to 
be linked to functions involving the regulation of 
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melanocytes growth and proliferation, thus supporting 
immune regulatory mechanisms as the process that 
manifest vitiligo 6. 

Research into the pathogenesis of vitiligo suggests 
that oxidative stress may be the initial event in the 
destruction of melanocytes 7,8 Oxidative stress, which is 
the result of an increase in the levels of reactive oxygen 
species (ROS) and subsequent reduction of antioxidant 
enzymes, compromises the function of cellular proteins 
and membrane lipids, thus impairing the activity of the 
antioxidant system in both lesional and non-lesional 
skin9

The pathogenesis of “generalized” or non-segmental 
vitiligo is better explained by autoimmune mechanisms 
as vitiligo often had autoimmune comorbidities and it 
often responds to immunosuppressive treatment 10. 

Several studies have shown the accumulation of T 
helper (TH) and T cytotoxic (TC) cells suggesting the 
formation of a silent micro-inflammatory process that 
kills melanocytes in the junction of the dermal and 
epidermal area of vitiligo lesion implying cell-mediated 
immune response activity 11.

Cytokines had crucial functions in the development, 
differentiation, and regulation of immune cells, thus 
leading to autoimmunity 12.

Chemokine (C-X-C motif) ligand 10 (CXCL10) 
is a key signaling pathway for the progression and 
maintenance of vitiligo, The IFN-γ-induced CXC 
chemokine ligand 9 (CXCL9), CXCL10 and CXCL11 
were the most highly expressed genes in a transcriptional 
profile of lesional skin of vitiligo patients, whereas other 
chemokine pathways were not 13. CCL20 interacts with 
its receptor CCR6 to recruit IL-17A-producing cells 
inside the skin 14. circulating level of CCL20 in vitiligo 
is unknown 15.

This study was aimed to investigate the concentration 
of level of CCL20, CXCL 10 ,IL17 and interferon 
gamma in serum of patients with vitiligo ,to compare 
their level in patients with active vitiligo and stable 
vitiligo and compare level of each cytokine with others 
to know their association with disease activity.

Materials and Methods

cross- sectional study was collected from AL-
Hussein hospital in holy Karbala, Iraq. The samples were 
sera collected during the period from December 2019 
to March 2020. Under the supervision of dermatologist 
specialists were included in this study.

Sixty-five patients who include (35 active and 30 
stable) with vitiligo. Two clinical types: those with active 
vitiligo and those with stable vitiligo, as diagnosed by 
three dermatologists. 

sample collected were Blood by venipuncture from 
65 patients (five millimeter of venous) were drawing 
by disposable syringe under sterilization technique and 
putting in gel tube then, allowed to clot; after that serum 
was separated by centrifugation 1500 rpm for 5 minute. 
The serum has been collected in Eppendorf tube then 
stored at -20c to be used for ELISA test to determine 
concentration of CCL20 and CXCL 10.

The ELIZA result were calculated based on Data 
normality distribution was examined using Shapiro-
Wilk test. CLC20 and CXCL10 were found not to be 
normally distributed.

Comparison between stable and active groups was 
done using Mann-Whitney U test or Student’s t-test 
according to normality test. 

Relation between qualitative data was studied using 
Chi-square test. Correlation test was done to examine 
relation between markers. Sensitivity and specificity 
test were measured using ROC test (Receiver Operating 
Characteristic). P value of <0.05 was considered 
statistically significant. 

Data were analyzed using IBM SPSS analytic 
software. 

Results

Sixty-five cases were included in this study, 30 
stable and 35 active cases. Demographic characteristics 
of the subjects are presented in tables 1 and2.

In Table 1 displays the means of the patient’s 
demographic characteristics in the activity status of the 
patient groups (active and stable). A correlation was 
stated of each of the characteristics with the disease 
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activity status. A highly significant correlation was 
found between age, VETI and VETF and the disease 
status. While gender, medical history and psychological 
trauma were not. 

In regards of the family history of the vitiligo 
patients, most of the patients whether were in the stable 

(86%) or the active (77.1%) state had demonstrated not 
having any family history of the disease. 

A psychological trauma was implicated as the 
trigger for the disease in (66.7%) of the stable group of 
patients and (77.1%) in the active group. 

Table 1: Demographic characteristics according to disease activity.

Activity

Stable Active

Count % Count %

Age mean±SD

P=0.003 *
48.5±16.7 34.9±18.4

Gender

P=0.488 NS

Male 18 60.0% 18 51.4%

Female
12

40.0%
17

48.6%

Medical history

0.324 NS

Yes 4 13.3% 8 22.9%

No
26 86.7% 27 77.1%

Psychological trauma

P=0.347 NS

Yes 20 66.7% 27 77.1%

No
10

33.3%
8

22.9%

Age comparison done using Student’s t-test. Gender, 
history, psychological trauma, relations were studied 
using Chi-square test. P<0.05 was considered significant

NS: Not Significant 

Treatment was described in table 2, which correlated 
between the disease activity status and the mentioned 
variables. Only the duration of not receiving treatments 
was found to be significant when correlated with the 
disease activity status P-value = 0.012. Other variables 
were not significant. 

When distributing data in the table below, it 
is observed that the count of the patient whom had 
received an immunosuppressant and had a stabilized 
disease activity 24 (80%) of all the stable cases, while 
22 (62.9%) of the active cases had also received an 

immunosuppressant. 

Very few patients whom had applied a topical 
formula, still 28 (93.3%) of them had a stable disease 
course. Interestingly most of the cases 31 (88.6%) did 
not apply any topical formulas had an active disease 
course. while explicitly reviewing the cases of patients 
how did not receive any treatments, most of the cases 13 
(37.1%) were in the category of the cases who did not 
receive any treatment at all while only one case had not 
received treatment for 1 year was in the active state of 
the disease. 

As for the stable cases most of them 10 (33.3%) 
did not receive treatment for 1-5 years, and only 2 cases 
didn’t receive any treatments for 10-20 years were still 
stable.
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Table 2: different measured variables according to disease activity.

Activity

Stable Active

Count % Count %

No treatment for 3m Yes 30 100.0% 35 100.0%

No 0 0.0% 0 0.0%

Immunosuppressant

P=0.130 NS

Yes 24 80.0% 22 62.9%

No 6 20.0% 13 37.1%

Topical formula app.

P=0.508 NS

Yes 2 6.7% 4 11.4%

No 28 93.3% 31 88.6%

Duration of no treatment

P=0.012 *

No treatment 5 16.7% 14 40%

3m-1y 5 16.7% 21   60%

1y-5y 10 33.3% 0 0%

5y-10y 8 26.7% 0 0%

10y-20y 2 6.7% 0 0%

Treatment, immunosuppressant, topical formula 
and duration of treatment relations were studied using 
Chi-square test. P<0.05 was considered significant.

NS: Not Significant; *: Significant 

In table 3 CCL20 and CXCL10 were correlated 
with the stable and active cases of the studied disease 
and demonstrated.

CCL20 Were found significant (P<0.05) in that 
correlation while CXCL10 was not significant (P>0.05). 
Means, SD, Median and IQR were summarized in the 
table. 

When observing the means of the measured 
biomarkers, the CXCL10 had the highest whether in 
the stable or the active category of the disease activity. 
While the CCL20 had the lowest.  

Table 3: CCL20 and CXCL10 according to disease activity.

Activity

Stable Active

Mean SD Median IQR Mean SD Median IQR

CCL20

P=0.014 *
40.01 16.99 38.20 8.45 57.79 35.98 45.50 38.9

CXCL10

P=0.15 NS
186.80 344.18 66.62 117.9 324.78 440.73 132.30 329.2

Mann-Whitney U test used for comparison. 

NS: Not Significant; *: Significant 
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CCL20 and CXCL10 comparison with duration of 
no treatment group cases were studied in table 4. 

None of the mentioned groups was found to be of 
significance in that correlation. CXCL10 had the highest 
value in group of patients who had not received any 

treatment; while the lowest value in that group was for 
CCL20. 

CXCL10 was also the highest in all the remaining 
groups except that of 10y-20y. The CCL20 had the 
lowest mean in all the groups of duration of no treatment.

Table 4: CCL20 and CXCL10 comparison according to duration of no treatment.

CCL20

P=0.410
NS

CXCL10

P=0.944
NS

No treatment

Mean 59.06 230.47

SD 38.22 316.58

Median 48.45 104.35

IQR 48.6 118.9

3m-1y

Mean 53.02 310.32

SD 38.95 498.39

Median 42.70 66.20

IQR 47.9 373.8

1y-5y

Mean 44.30 289.12

SD 12.09 384.84

Median 40.03 113.00

IQR 8.3 160.8

5y-10y

Mean 35.27 249.91

SD 5.62 531.08

Median 36.70 64.50

IQR 6.6 132.3

10y-20y

Mean 43.65 134.48

SD 10.28 98.78

Median 41.55 130.30

IQR 19.3 214.3
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Kruskal-Wallis test used for comparison with 
duration of treatment groups. 

NS: Not Significant 

In table 5 using ROC analysis, CCL20 area under 
the curve was 68.5% (AUC) (P=0.015 significant) to 
differentiate between stable and active cases, at a cut-off 

value of 39.9, the sensitivity was 65.5% and specificity 
was 60.0%.

CXCL10 area under the curve was 58.6% (AUC) 
(P=0.259 not significant) to differentiate between stable 
and active cases, at a cut-off value of 72.7, the sensitivity 
was 58.6% and specificity was 60.0%.

Table 5 : ROC analysis of studied biomarkers. 

Area Under the Curve (AUC)

Test Result Variable(s) Area Std. Error P

95% Confidence Interval

Lower Bound Upper Bound

CCL20 0.685 0.071 0.015* 0.546 0.824

CXCL10 0.586 0.075 0.259 0.438 0.733

Discussion

Vitiligo, a common depigmenting skin disorder, has 
an estimated prevalence of 0.5–2% of the population 
worldwide. The disease is characterized by the selective 
loss of melanocytes which results in typical nonscaly, 
chalky-white macules. In recent years, considerable 
progress has been made in our understanding of the 
pathogenesis of vitiligo which is now clearly classified 
as an autoimmune disease 16 In addition, although 
vitiligo is not a life-threatening disease, it has been 
associated with concomitant occurrence of a number of 
other autoimmune diseases, as well as a wide range of 
psychosocial difficulties, significantly impacting quality 
of life 17-19.

The age was considered as an insignificant effector 
in the occurrence of the disease. study showed the age 
of the sample was found to be highly significant when 
correlated with the disease activity. While the gender 
was found to be insignificant to the state of the disease 
whether it was active or not.

The literature was found to be inconsistent or variant 
regarding many outcomes including the age and gender 

of the patients with vitiligo 20,21. 

The general mean of age groups were between 34.9 
and 48.3, as in the study the results are similar to what 
was found by 22 where the gender was also found to be 
insignificant in the disease status, but unlike the current 
study, they found the mean of their ages was distributed 
between younger ages 20 and 40, incidence increased 
in the younger ages. Another study found the age of 
patients ranged mostly in pediatric groups 23, with also 
no gender prediction in the patients as was found in a 
study by 24. 

Lotti states that the age and gender are of no 
significance in this disease, where the disease onset 
can be at any age and of no difference between the two 
genders 20.

The age difference of the subjects between literature 
and the current study have many explanations including 
one prominent explanation is that the sample was 
selected from a public health hospital that is designated 
for adults and not the pediatric population. Another 
reason is that it is difficult to assess the true prevalence 
of vitiligo as the estimate varies according to cultural and 
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social differences. One other reason is that the patients 
may be referred to private hospitals and/or clinics for 
diagnosis and treatment and not public health hospitals, 
the reporting of the disease may be associated with 
the active status as seen in our results, explaining the 
elevated threshold of the age groups of patients

Regarding the family history of the patients the 
study showed there is no significance with vitiligo. as 
the most of the literature wasn’t found any family history 
of vitiligo, the family history was found to be of no 
significance when correlated with status of the disease 
being active or stable. Studies indicates the significance 
of genetics in the disease activity 25-27. Another study 
found that 30% of vitiligo patients have a family history 
28.

The increased risk in family members for other 
autoimmune diseases suggests that genetic predisposition 
is for autoimmunity in general, rather than specifically 
for vitiligo 27. The onset of vitiligo in genetically 
susceptible individuals seems to require exposure to 
environmental factors 29, this could be an explanation 
for the lack of association between family history and 
the disease active status.     

Regarding the psychological trauma no significant 
relation was found when correlated to the disease 
active status. No articles in the literature was found that 
correlate the psychological trauma the disease activity. 
Yet a study by Barišić-Druško and Ručević, have 
investigated the psychological factor as a trigger of the 
disease, they found that the most frequent triggers in 
children patients with vitiligo were psychological factors 
(56.9%) and inflammatory focus (30.8%) and less often 
physical trauma (9.2%) and other triggers (3.1%) 30.

Another study by Silverberg had found that a 
stressful event had occurred in patients life mostly 2 
months prior to vitiligo onset leading to their conclusion 
that there is a high prevalence of stressful life events 
preceding vitiligo, which may play an important role 
as disease triggers as well as predict the presence of 
intermittent abdominal cramping and itching or burning 
of skin 31. These associations indicate that screening of 
vitiligo patients for psychological stressors, abdominal 
cramping, and itching and/ or burning of skin should be 
included in the routine assessment of vitiligo patients, 
other studies had connected the onset of vitiligo with a 

psychological trauma especially in children 32-34.

None of the patients had received any treatment in 
the first three months of the onset of the disease. The 
duration of not receiving treatment (>3m-20y) was of 
significance compared to the disease activity. 

Any therapy for vitiligo must explain not only the 
repopulation of melanocytes but also their functional 
development. Vitiligo is an acquired pigmentary disorder 
characterized by depigmentation of the skin and hair. 
As the pathogenesis of the disease is still obscure, the 
treatment of vitiligo has generally been unsatisfactory 
and often disappointing 35. Topical therapies like 
steroids, psoralen, tacrolimus, placental extract, and 
systemic steroids are commonly used in daily clinical 
practice. These diverse medical therapies have been 
shown to produce satisfactory repigmentation in only 
50% of cases, especially in limited extent vitiligo, and 
because of their simplicity, they might be considered as 
a reasonable first step in the treatment of vitiligo 36. 

While the immunosuppressant and topical formulas 
were of no significance to the disease active or stable 
status. Vitiligo remains a very puzzling disorder, 
especially regarding successful treatment. The relatively 
well documented immunologic mechanisms are 
accompanied by aberrancies in melanocytes and their 
surrounding keratinocytes. An effective inhibition of the 
inflammatory response might not be sufficient to induce 
spontaneous repigmentation 37. 

Oral steroids may help stabilize rapidly progressive 
disease. Oral minipulse therapy (OMP) refers to the 
discontinuous administration of suprapharmacologic 
doses of steroids. Randomized controlled trials 
investigating their efficacy are still lacking, although 
numerous retrospective studies support their use in 
progressive disease. It is usually administered in 
combination with other therapies, including phototherapy 
38.

In recently published guidelines, the European 
Dermatology Forum group proposed twice daily topical 
calcineurin inhibitors for head and neck lesions as a first-
line approach 39. This recommendation is based on a 
combination of its efficacy in these sites and its favorable 
side effect profile 40. Warnings have been placed on the 
long-term use of tacrolimus because of a theoretical long-
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term risk of cancer, despite its repeatedly demonstrated 
safety 41.

Topical treatments may be applied alone when small 
areas are involved or when other treatment modalities 
are not readily available. Phototherapy combined with 
topical treatment is preferred when [5-10% of the 
BSA is affected or when focal areas are unresponsive 
to topical treatments alone 41. Different treatment 
regimens are followed depending on the location of the 
depigmentation and the age of the patients. 

Our results were different from what was found by 
other studies where they found that tropical treatment 
can be significantly of valuein the treatment of the 
disease 42-44.

The insignificant role of these treatments can be 
attributed to many reasons of which : Topical steroids are 
impractical when large surface areas are affected, and they 
carry the risk of systemic absorption with suppression of 
the adrenal axis, in addition to striae and skin atrophy 
45,46 Systemic immunosuppression has been reported 
to halt the progression of vitiligo and reverse disease 
through repigmentation 39; however, the risks associated 
with a nontargeted systemic approach are substantial 
and usually deemed unacceptable when compared to 
the benefits. Nonetheless, it should be noticed that most 
trials with systemic immunosuppressors have a very 
limited amount of patients and treatment duration.

This study focused on the IL 17, CCL20, CXCL10 
and INFg and measured them in comparison with stable 
and active cases, where only IL 17 and CCL20 were 
found to be of significance in that correlation.

CCL20: is involved in pathological immune 
processes and is the only identified chemokine ligand 
of CCR6 47. A study by Zhang et al., had evaluated the 
levels of CCL20 and associated cytokines in serum and 
blister fluid, and found increased levels of CCL20 in 
samples from patients with vitiligo. Moreover, patients 
in the active stage had higher levels of CCL20 than those 
with stable disease. These results suggested that CCL20 
correlates with disease activity and has a pathogenic 
role in vitiligo. Suggesting the CCL20 could be used 
as a disease and severity biomarker. and was showed 
positively correlated with CXCL10 in patients with 
vitiligo, confirming the role of CCL20 as a biomarker 

in vitiligo. 15.

CXCL10: a study by Rashighi et al. found that 
CXCL10 was indeed significantly elevated in vitiligo 
patients. CXCL10 is functionally required for the 
progression and maintenance of vitiligo 13 . When 
Strassner et al., examined CXCL10 in the skin of patients 
with vitiligo, they discovered it was not significantly 
higher in the active lesional skin and did not have 
good predictive value for disease activity 48. CXCL10 
appears to fine-tune T-cell localization to the epidermis 
where melanocytes reside and promote their effector 
function 13. CXCL10 reflect vitiligo disease activity and 
progressively increases in the epidermis and reflects 
disease severity 49. Data also showed that CXCL10 is 
most reflective of disease severity, which supports our 
study results 13,50-53.

Similar results were found by Rashighi et al., when 
investigating CXCL10, and INF-γ in vitiligo(54). As the 
same to Singh et al., when investigating a large range 
of cytokines including the above mentioned 55. These 
results indicate the importance of these biomarkers and 
their role in the disease pathogenesis and the possibility 
of using such markers for it’s diagnosis and indicating 
the disease statues being stable or active depending on a 
threshold. Further studies are required to estimate such 
possibilities 15,56-58.

When correlating the duration of not receiving 
any treatment with the studied disease biomarkers 
no significant correlation was found between the two 
groups. 

The sensitivity and specificity of each of the 
measured biomarkers was evaluated using the Receiver 
Operating Characteristic curve (ROC). It was found 
that CCL20 to be of a high significance to measuring 
the disease activity. While the CXCL10 was of no 
significance when compared to the disease activity. 
These results suggest their usefulness as biomarkers for 
the disease activity. Similar results were found by 59. 

Conclusion: CCL20 could be candidate as a 
biomarker to evaluate activity of vitiligo. 
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Abstract

The importance of the research lies in identifying the level of mental skills of dueling sword weapon players, 
due to their close association with the ability to adapt to the different situations required by the struggles 
and helps us determine the level of basic skills. Of the sword weapon players, the sword weapon, and the 
extent of the relationship between them and mental abilities for the purpose of modifying weaknesses and 
developing strengths, which helps us to stand on an important aspect of the psychological aspects that 
support the efforts of the trainers and those responsible for the training process in raising the sword weapon 
players to higher levels, and the most important results were not Statistically significant differences appear 
between the players of the research sample teams in all mental skills. The most important recommendation is 
the need to work on developing the basic skills of Sword Duel players in a way that ensures advanced levels.

Keywords: mental skills, basic skills, dueling

Introduction

The importance of the research lies in determining 
the level of mental skills of fencing players, due to their 
close association with the ability to adapt to different 
situations, and the requirements of different games, as 
it helps us in determining the level of basic skills of the 
players 1. And the extent of the relationship between them 
and mental capabilities. For the purpose of modifying 
weaknesses and developing strengths, which helps us 
stand on an important aspect of Psyc, aspects of bullying 
that support the efforts of coaches and participants in the 
training process in raising players to higher levels.

The problem lies, so the researcher decided to study 
mental skills in order to assess their level, and whether 
trainers pay special attention or give this aspect special 
importance or not and its relationship to the skillful 
performance of swordsmen.

research aims:

1- Knowing the level of mental skills of the sword 
sword players.

2- Identify the basic skills level of the sword fencing 
players.

3- Knowing the link between the mental skills and 
basic skills of Swordplay players.

practical part

The researchers used the descriptive approach, which 
is defined as “accurate perception and interrelationships 
between society, trends, tendencies, desires and 
development, so that the research gives a realistic 
picture of life, developing indicators and building future 
predictions.” 2.

Research Sample:

The process of selecting the sample is for the purpose 
of “studying the case of a specific part of a certain 
percentage of the members of the original community 
and then circulating the results to the whole society 
3. Therefore, the research community was a player of 
fencing clubs with a sword fencing weapon in the middle 
Euphrates in Iraq, which number 6 Clubs from which 
the researcher chose 4 clubs are the clubs (Samawah, 
Karbala, Hilla and Kut) because the players of these 
clubs are distinguished by that they represent the best 
athletic level among other clubs and are distinguished by 
“representative characteristics of society and give results 
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that are close to what the researcher can reach Scans the 
whole society “4). The number of chosen players is (31) 
out of (72), or (43.05%) of the original community.

Psychological and skill measurements and tests:

Mental Skills Scale (1):

The questionnaire measures seven important aspects 
of the mental aspect of athletic performance.

The Mental Skills Questionnaire is used to identify 
strengths and mental weaknesses in an athlete and to 
monitor its progress. The basis of this questionnaire is 
the copy designed by two British researchers in sports 
psychology - University of North Wales.

1- The ability to imagine and include paragraphs. 
(1,2, 3, 4)

2- Mental preparation, including paragraphs. (5, 6, 
7, 8)

3- Self-confidence, which includes paragraphs (9, 
10, 11, 12)

4- Dealing with anxiety, including paragraphs (13, 
14,15,16).

5- The ability to focus and includes paragraphs 
(17, 18, 19, 20)

6- The ability to relax includes paragraphs (21, 22, 
23, 24).

7- Motivation, which includes paragraphs (25, 26, 
27, 28).

The sum of the degrees of each dimension = 24 
degrees and the percentage score is calculated as follows. 
If a person obtains 14 points from the total number of 
degrees, his score is calculated as follows: 

      14

__________________ 58, 0 x 100 = 58%

      24

Skill tests:

The legs movements test.

Final application of the scale and skill tests:

  After completing the requirements required to 
prepare a scale (mental skills) and skill tests (legs 
movements of both types progress and regression and 
stabbing movement), the final experiment was applied 
to the research sample of (31) players representing four 
clubs from the Middle Euphrates clubs with a sword 
fencing weapon and the scale was distributed to players 
In the stadiums of those clubs so that the laboratory sits 
far away from each other to avoid the effect of their 
response to each other, and the time is taken to answer 
the paragraphs of the scale has reached

(25-30) minutes and then after that, the skill tests are 
applied to them on the same day, as a day was allocated 
for each team due to the teams ’pitches.

 The application of the final experiment was 
commenced on (18-22/ 11/2019) by the auxiliary work 
team, and it was taken into consideration that the time 
of conducting the tests, equipment, and tools used is 
uniform in the application for all teams.

Statistical means

The researcher has adopted the appropriate statistical 
means and in a way that serves the research using the 
following:

- The arithmetic mean - Standard deviation - 
Simple correlation coefficient (Pearson)

- Analysis of variance - percentage.

Presenting and discussing the results:

Present the results of statistical treatments for 
mental skills:

Present the results of the percentage of the raw 
scores for the mental skills of the players of the research 
sample teams:



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1159

Table (1). Shows the percentage of mental skills of search club players

Mental skills 
Clubs

The ability to 
imagine

Mental 
numbers

Self-
confidence

Dealing 
with 

anxiety

The 
ability to 

focus

The 
ability to 

relax
Motivation

Samawah % 54 % 61 % 57 % 57 % 59 % 53 % 63

Karbala % 63 % 61 % 63 % 57 % 59 % 53 % 66

Hilla % 56 % 52 % 57 % 52 % 48 % 51 % 60

Kut % 55 % 56 % 60 % 52 % 55 % 57 % 58

Display the results of the arithmetic mean and the standard deviations of the mental skills of the players of the 
research sample teams: 

Table (2) shows the mathematical mean and the standard deviations of the mental skills of the players of the 
research sample teams

Mental skills
The ability to 

imagine
Mental numbersSelf confidenceDealing with 

anxiety
The ability to focusThe ability to relaxMotivation

Clubs−SA−SA−SA−SA−SA−SA−SA

Samawah13.13.114.63.1613.83.613.73.814.33.9312.73.5215.33.00

Karbala15.13.014.82.5415.13.413.73.914.23.1412.82.79162.30

Kut13.62.012.51.6013.71.412.52.011.82.0512.22.4914.82.35

Hilla13.41.913.53.2514.43.312.52.513.42.9313.72.7514.12.26

Present the results of the analysis of variance for the mental skills of the players of the research sample teams:

Present the results of the analysis of variance for the ability to visualize players of the research sample teams
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Table (3) shows the results of the analysis of variance of the ability to imagine the players of the research 
sample teams.

Source of 
contrast

Sum of squares
Degrees of 
freedom

Average 
squares

Value
Indication

 CalculatedTabular

Between groups18.08436.028

0.8602.96Immoral
Within groups189.335277.012

* The value of (P) tabular at the level of significance (0.05) and degree of freedom (27.3)

Presenting the results of the analysis of variance for the mental numbers of the players in the research sample 
teams

Table (4). It shows the results of the variance analysis for the mental numbers of the players of the research 
sample teams.

Source of 
contrast

Sum of squares
Degrees of 
freedom

Average 
squares

Value

Indication

 CalculatedTabular

Between groups28.13839.379

1.2632.96Immoral

Within groups200.57127
7.429 

* The value of (P) tabular at the level of significance (0.05) and degree of freedom (27.3)

Present the results of the analysis of variance of self-confidence for the players of the research sample teams

Table (5) shows the results of the analysis of variance of self-confidence for the players of the research 
sample teams.

Source of 
contrast

Sum of squares
Degrees of 
freedom

Average 
squares

ValueIndication

 CalculatedTabular

Between groups8.97532.992
0.3072.96Immoral

Within groups262.960279.739 

* The value of (tabular P) is at the significance level (0.05) and the degree of freedom (27.3). 

Present the results of the analysis of variance to deal with anxiety for the players of the research sample teams
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Table (6) shows the results of the analysis of variance to deal with anxiety for the players of the research 
sample teams.

Source of 
contrast

Sum of squares
Degrees of 
freedom

Average 
squares

Value
Indication

 CalculatedTabular

Between groups11.49533.832

0.3742.96Immoral
Within groups276.69827

10.248 

* The value of (P) tabular at the level of significance (0.05) and degree of freedom (27.3) 

Discuss the Results

Table (1) shows that the percentage of mental skills 
ranged between (48%) for the ability to concentrate 
among Karbala club players, while the highest percentage 
of motor skills for Hilla players was (66%) and these 
percentages in general indicate that a weakness in the 
ability to use mental skills for a sample Team players, 
(1). all of them were not of a moral significance, and the 
researcher believes that this thing makes sense because of 
the convergence of the players in their scores and ratios 
in mental skills, as they were not There was not one team 
significantly distinguished from the other in the use of 
mental skills and this is due to the training curricula that 
still focus on the physical, skills and planning aspects 
more than their focus on the psychological and mental 
aspects, which may have an impact on the player’s 
performance level on the field, which made the players 
unable to Use mental skills effectively and in a way that 
is appropriate to the level. From the stage they reached, 
“(2) Mental skill is important in the performance of 
mathematical skills, and it is that which enables the 
athlete to reach a state of mind that prevents the entry 
of negative thoughts and distracting from his sports 
activity. 

Conclusions

1- The percentage of mental skills among the 
sample players decreased in general, as it was the lowest 
percentage for Al-Hilla Club in the ability to focus by 
48%, while the highest percentage was for Karbala Club 
in the skill to deal with anxiety by 66%.

2- No significant differences emerged among the 
players of the research sample teams in all mental skills.

3- The appearance of significant differences in 
the skill of the stabbing movement, while no significant 
differences appeared in the movements of the legs.

4- There were no significant correlations between 
the mental skills and the basic skills studied for the 
players in the research sample teams. 
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Abstract

The immune response and broiler performance may be affected by physical health and challenge levels, the 
production of broiler chickens is a dynamically developing industry, Most feeds are based on probiotics and 
prebiotics as a source of diets supplements. Therefore, this study aims to explore the effect of probiotics 
(Bacillus subtilis), Prebiotics such as mushroom (Agaricus bisporus) or combination between them on 
improving humeral and cellular immunity, in addition to the health and performance of broilers. A total of 
160 chicks for one day, Ross 308, were randomly assigned to four groups and designed to be four replicates. 
Each group is divided into 40 chickens / bird. The control group (Con) was fed a basic diet without any 
additives. The Mushroom group (Mush) was fed the basic diet (1% dried mushroom powder). The Bacillus 
subtilis group (BS) was fed a staple diet basal diet with 4×109 cfu/gm Bacillus subtilis (Bacillus subtilis) 
as a probiotic. At the same time, the compact group (Mush-BS) was fed a staple diet 1% dried mushroom 
powder with basal diet have 4×109 cfu/gm Bacillus subtilis, The results showed that the concentrations of 
the liver enzyme AST, ALT, and ALP for the (Mush-BS), (Mush) and (BS) groups were significantly lower 
(P≤0.05) compared to (CON). The improvement of humeral immunity IgG titer against Newcastle Disease 
ND and Infectious bronchitis IB were improved significantly (P≤0.05) in the (Mush-BS), (Mushroom), and 
(BS) groups respectively compare with the (Control) in the ninth and eighteenth age days. In conclusion: 
dietary mushroom with probiotics supplement may improve the affect intestinal health of chicken broiler 
through increase the efficacy of PH acidity levels and humeral immune response.

Key words: Mushroom, Bacillus subtilis, Liver enzymes, Newcastle disease virus and Infectious bronchitis 
virus 

Introduction

Mushroom has been used as a source of food 
medicine (3).It has been used as a dietary food and 
medicinal supplement in china for over 2000 years 
ago . cultivation of Agarius bisporus in Europe was 
achieved in France on 17th century (16). (14) showed the 
beneficial effect of fungi from the Basidiomycota due 
to contain numerous of active compound like antibiotic, 
glycoproteins, triterpenes and polysaccharides (20). 
Polysaccharide has been used as immunomodulating 
by enhancing lymphocyte and antibody production 
(7). In recent years, researchers have been looking for 
safe natural growth enhancers, such as organic acids, 
probiotics, prebiotics, and plant toxins.

Several studies have established the importance 
of probiotic as dietary supplements to improve 
the performance of the animals and sometime as 
preventative and curative (8). Dietary of probiotic has 
become accepted to promote health for both human and 
animal, also, many studies suggested that using probiotic 
cultures in the poultry industry as a natural mean to 
pathogen, Control and improve performance instead 
of using antibiotics (1). Pediococcus, Lactobacillus, 
Bifidobacterium and Enterococcus bacteria, as a type 
of microorganism, have beneficial effects on the host 
by enhancing nutrient absorption and immune response 
and reducing lipid distribution. In controlling blood and 
pathogens, probiotics can be used to lower cholesterol 
and triglycerides Esters (5,12,19). The mechanism of 
action of prebiotics in the digestive system has been 
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studied in vivo and in vitro by several scientists (18,21). 
Gastrointestinal bacteria compete with the host for other 
nutrients, induce rapid turnover of absorbable epithelial 
cells, increase the rate of mucus secretion by intestinal 
goblet cells, and cause inflammation through the immune 
system (6). On the other hand, the intestinal flora assists 
the host by digesting easily digestible food components 
and producing short-chain fatty acids (10), which lowers 
the pH of the intestine and creates a barrier that prevents 
the growth of some microorganisms. Environmental 
conditions; bacterial pathogens in the intestine (17). 
Likewise, the production of acetate from non-hydrolyzed 
oligosaccharides, short-chain polysaccharides fatty 
acids, propionates, and butyrates will increase the 
proliferation of intestinal epithelial cells, thus increasing 
the weight of intestinal tissue and altering the general 
shape of the intestinal mucosa, when broiler chickens 
are fed with 0.2% yeast cell wall feeding, villi length 
increases, and this increase in villi length is thought to 
increase the intestinal absorption surface (15).

This study will be aimed to investigate the effect of 
supplementation mushroom with or without probiotic 
on broiler chicken by estimation of: Serum enzymes 
activities: (serum alkaline phosphatase ALP, alanine 
aminotransferase ALT and aspartate aminotransferase 
AST). and immune humeral immunity (IgG antibody 

titer against avian Infectious bronchitis and Newcastle 
disease (ND) virus before and after vaccination).

Materials and Methods

This study was carried out in the physiological 
laboratory in the  Veterinary Medicine collage , Kerbala 
University, from 4/1/2020 to 7/2/2020. Chicks were 
taken from commercial hatchery of Karbala governerate 
(hatchery Al-Rahma). 160 with 1-day-old broiler 
chicks (Ross 308) were randomly involved to four 
groups (forty birds/per group) with 4 replicates and 
experimental period were extend to 5 weeks. Birds in 
the first group control (CON) was fed basal diets without 
supplements(Table 3-2). The second group was fed the 
basal diets with 1% dried mushroom powder(MSH). 
The third group were fed the basal diets with 4×109 
cfu/gm Bacillus subtilis(BS). The last was fed the 
basal diets with 4×109 cfu/gm Bacillus subtilis and 
1% dried mushroom(MSH+BS). (table 3-1) showed 
an experimental design. Feed and water was given ad 
libitum. All broiler chicks were received starter diet in 
(1-10 days) and grower diet in (11-35 days). The starter 
and finisher diet of the experiment were prepared as 
powder from according to mash and were met the NRC 
requirements (NRC, 1994). Table(1) showing diets and 
nutrients composition of starter of time show diets. 

Table 1: experimental design of current study
One hundred sixty 1-day-old broilers (Ross 308)

CON. group MSH group BS group MSH-BS group

40 chicks 40 chicks 40 chicks 40 chicks

4 replicates 4 replicates 4 replicates 4 replicates

(10 birds/ replicate) (10 birds/ replicate) (10 birds/ replicate) (10 birds/ replicate)

Chicks were fed 
basal diet without 

supplement

Chicks were fed basal diet with 
1% dried mushroom powder 

Chicks were fed basal 
diet with 4×109 cfu/gm 

Bacillus subtilis 

Chicks were fed basal diet with 1% 
dried mushroom powder and Bacillus 

subtilis 

Because of drinking water vaccination is very common and useful procedure in commercial poultry, therefore 
the vaccination program was accomplished via drinking water. All vaccines programs that using in vaccination 
program were manufactured by Volvac® (Boehringer Ingelheim- HQ Germany). All broilers chicks were vaccinated 
as in (table 2).
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Table 2: vaccinated program of current study

Age of chicks Disease Type of vaccine Administration rout

9
Newcastle and Infectious 

bronchitis

Volvac® ND-IB MLV 
(Boehringer Ingelheim- HQ 

Germany)
Via Drinking water

18
Newcastle and Infectious 

bronchitis

Volvac® ND-IB MLV 
(Boehringer Ingelheim- HQ 

Germany)

Via Drinking water

All blood samples were collected at day 35 of age 
from two birds from each replicate randomly were 
obtained from the wing vein in a test tube without 
anticoagulant. The tubes were allowed to clot at room 
temperature and centrifuged for 10 minute/ 3000 rpm. 
Serum was collected and stored in freeze (-20) for 
physiological analysis. serum Blood were used to 
determine by ELISA antibody titer against ND disease 
vaccine according to man facture company(NEOGEN/
USA)

liver enzymes and ALP were examined by using 
specific Cormay Kits produced by PZ CORMAY S.A. 

company. Humeral immune response was determined by 
ProFLOK Kit produced by SYNBIOTIC USA company.

Results and Discussion

The concentrations of AST, ALT, and ALP in all 
groups were significantly different (P≤0.05). Compared 
to the (CON), (MSH) and (BS) groups (Table 4-2), the 
(MSH-BS) group had significantly lower AST, ALT, and 
ALP concentrations (P <0.05) table 3, our results were 
found a decrease of liver enzymes in the combination 
group as 14.4 ± 1.24, 13.8 ± .735 and 219.6  ± 34.49, in 
the AST, AST and ALP, respectively.

Table 3: liver enzymes function in the current study

Treatment 
Parameters

T1
con

T2
MSH

T3
Pro

T4
Msh+pro

AST
24.4

±1.80

A

23.4±

.748

AB

20.4 ±1.56

AB

14.4   ± 1.24

B

ALT
21

±1.48

A

16.4±1.03

BC

17.8±

.917

B

13.8±

.735

C

ALP
227.2

±19.02

A

228.8±37.28

A

214.2±16.32

B

219.6   ± 34.49

B
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The present study shows that compared with the 
control group, the AST, ALT, and ALP of the (Mush-
BS), (BS) and (Mush) groups were signifi cantly reduced 
(Table 4-2). In our research results, probiotic and 
probiotic supplements caused a decrease in serum AST, 
ALT, and ALP from broiler chickens, which may be due 
to their anti-free radical and antioxidant properties; they 
have very good antioxidant effects and can inhibit cell 
membrane lipids. Peroxide. Our results are consistent 
with fi ndings (19,4), as the latter indicates that the decrease 
in ALT and AST activities in chickens fed probiotics 
may be due to their major role in reducing liver damage.

  AST and ALT play an important role in amino acid 
metabolism, as the key aminotransferases for assessing 
healthy liver in fi sh (11). AST and ALT are used to assess 
the stress response of fi sh, and their gradually increasing 
levels refl ect the abnormal liver function. Mushroom 
diet has been reported to have a protective effect on 

substances that cause liver cell damage (13,2).

  The fi gure results in the (fi gure 1) of the humeral 
immunity response were showed signifi cantly 
differences (p≤0.05). The improvement of humeral 
immunity IgG titer against Newcastle Disease ND and 
Infectious bronchitis IB were improved signifi cantly 
(P≤0.05) in the (Mush-BS), (Mushroom), and (BS) 
groups respectively compare with the (Control) in the 
ninth age days.

  On the other hand, The fi gure results (fi gure 2) of the 
humeral immunity response were showed signifi cantly 
differences (p≤0.05). The improvement of humeral 
immunity IgG titer against Newcastle Disease ND nd 
Infectious bronchitis IB were improved signifi cantly 
(P≤0.05) in the (Mush-BS), (Mushroom), and (BS) 
groups respectively compare with the (Control) in the 
eighteenth age days.

Figure 1: Antibody titers against Two viral disease vaccine measured by ELISA for different groups in the 
ninth age days.

The improvement of humeral immunity IgG titer 
against Newcastle Disease ND and Infectious bronchitis 
IB were improved signifi cantly (P≤0.05) in the Mush-
BS (3801.16) for Newcastle disease virus vaccination 
and (9880.2) for Infectious bronchitis virus vaccination 

, (Mushroom), and (BS) groups respectively compare 
with the (Control) with mean 1698.25 and 2643.75 for 
Newcastle and infectious bronchitis, respectively in the 
Eighteeth age days.
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Figure 2: Antibody titers against Two viral disease vaccine measured by ELISA for different groups in the 
eighteenth age days.

 However, all the chicks of this study recorded 
signifi cantly (P ≤ 0.05) increment in antibody titers 
against Newcastle Disease vaccine with progress the age, 
This increment in Ab appear obviously in the treatment 
groups as compared with the control at (9 and 18) days 
of age. This results was disagreement with (9) who was 
concluded that adding 1% of mushroom waste to the diet 
can enhance some immune parameters of chickens to a 
certain extent, but the effect on Newcastle disease virus 
is weak.

In conclusion : AST, ALT and ALP were 
decreased in fourth group compared with the other 
treatment groups, it is important to add a mixture of 
probiotics and prebiotics to their staple diet can improve 
the immune response by enhancing both cellular and 
Humeral immunity. 

Conclusion

Financial Disclosure: There is no fi nancial 
disclosure. 

Confl ict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the Department of Physiology 
and all experiments were carried out in accordance with 
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Abstract

Introduction: The purpose of this study was to compare the accuracy of different generations of electrical 
apex locators (EALs) using different measuring protocols. The accuracy of E-PEX PRO (Eighteeth, 
Changzhou, China) as newly introduced device, Root ZX (J Morita Corp, Tokyo, Japan), and iPex (NSK, 
Tochigi, Japan) EALs were evaluated.

Methods: In this study thirty extracted human permanent single rooted premolar were used. The working 
length was determined with #15 K-file, then by one of the three EALs, first by introducing the file into the 
canal until the EAL reads 0.0 then retracting the file until it reads +1.0, second by proceeding the file until the 
EAL reads +1.0. The data were analyzed using One-way repeated measure ANOVA test at P value of (0.05). 

Results: No statistically significant differences were found between the three EALs at either measuring 
protocol 

Conclusions: Under the in-vitro conditions of the current study, all tested EALs were accurate in estimating 
working length. 

Key Words: IN-VITRO, Apex locator, Working length, ROOT CANAL, 

Introduction

Endodontic treatment accuracy depends on the 
actual debridement, cleaning, and obturation of the root 
canal to the full working length at the cementodentinal 
junction (CDJ), especially in infected canals.1 Several 
studies have been conducted to determine the apical 
constriction position and concluded that the CDJ is about 
0.5-0.6mm to the apical foramen. The apical foramen 
position is about 0.3-3.8mm distal to the anatomical 
apex of the root. 2-4 WL determination is pivotal for 
successful endodontic treatment. X-ray radiographs 

give information about the root’s shape, number of 
canals, and adjacent anatomical structures. However, 
the radiographs alone cannot be reliable to determine 
WL accurately because of anatomical variations, 
superimposition of tissues, distortion of the image, 
elongation and shortening of the roots, and the lack of 
three-dimensional interpretation. 5,6 Alternatively, the 
successive electronic apex locator’s (EALs) generations 
has shown a promising results to achieve accurate WL7, 
some of these devices use two different frequencies 
at the same time in order to measure the difference 
or ratio between two currents, and others use two or 
more non-simultaneous continuous frequencies in 
order to measure the difference or ratio between two 
currencies.8,9 This study aims to compare the accuracy 
of WL determination among three types of  EALs from 
two different generations; Root ZX (J Morita Corp, 
Tokyo, Japan), iPex (NSK, Tochigi, Japan), and E-PEX 
PRO (Eighteeth, Changzhou, China) following two 
measuring protocols.[Table1]
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Materials and Method

Thirty single rooted teeth with a complete apex 
formation were used in this study, those teeth were 
extracted either for orthodontic or periodontic reasons, 
immersed in 2.5% sodium hypochlorite solution for 4 
hrs to remove any soft tissue remenants on root surface 
, if any calculus present it was removed by ultrasonic 
tip and then stored in a 2% thymol solution , teeth 
were numbered and an endodontic access cavity was 
made by diamond bur using high speed handpiece with 
copious cooling , the cusp tips were cut flat for a proper 
positioning of the rubber stopper of the file.10 

The cervical and middle third were prepared using 
SX protaper (Dentsply Maillefer ) 11,12, the canals were 
irrigated with 2.5% sodium hypochlorite solution then 
dried, #10 k file used to negotiate into the apical third of 
each canal till the tip was seen through the main foramina 
using stereomicroscope 40x, then #15 k file inserted into 
the canal till it appears nearly through the main apical 
exit (Figure 1). the stopper was adapted at the reference 
point and the measurement were taken with an endo 
gauge then 1mm was subtracted to determine the WL. 
This procedure was repeated for each sample by three 
observers and the mean value was set as the actual WL.13

After completing the actual measurement, each 
sample was fixed in a container poured with alginate 
mixed with saline solution to simulate the electricity of 
the oral tissue12-17 the lip clip of EAL was dipped into 
the alginate and the wire hook attached to #15 k file then 
inserted into the canal till the EAL reads 00 (Figure 2), 

after that the file was pulled up slightly till it reads -1, 
the rubber stopper was adapted to the reference point 
and the endo gauge used to read the measurement as 
the WL value, in the second measuring protocol the #15 
k file introduced into the canal till the EALs reads -1 
mm which considered as the WL value, this procedure 
repeated by three observers for each sample and the 
mean value set as the final WL, the data were collected 
using the three EALs.18

The data were allocated into two major groups of 
measuring protocols. Each group is subdivided into four 
subgroups, either manual (control) or one of the three 
EALs types.(Table 2)

Statistical Analysis 

To test the normality of measurements, Shapiro-
Wilk test was performed between the four groups of 
each WL measurement protocol. One-way repeated 
measure ANOVA test at P value of (0.05) was 
calculated to find any significant difference between 
the three EALs readings compared to the manual 
method. A manual method of WL measurement was 
considered as the golden standard method to which 
each one of the other EAL readings were compared to 
in pairs using intraclass correlation coefficient (ICC) 
analysis. Agreement between examiners was calculated 
for each method, using the manual (control) values of 
the devices, by intraclass correlation coefficient (ICC) 
analysis. Statistically the data were analyzed with SPSS 
software version 23.00 (IBM Corp, Armonk, NY, USA).

Results

Table 1: Different generations of electrical apex locator devices and their operation base

Device Operation base Generation

Root ZX (J Morita Corp, Tokyo, 
Japan)

Using two different frequencies at the same time in order to 
measure the difference or ratio between two currents 

Third

iPex (NSK, Tochigi, Japan)
Using two or more non-simultaneous continuous frequencies in 
order to measure the difference or ratio between two currents 

Fourth
E-PEX PRO (Eighteeth, 

Changzhou, China)

The descriptive data are presented in table 2. 
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Table 2: The descriptive data

GROUPS NUMBER Min Max Mean Std. Devi.

First protocol

I PexII 30 17.50 27.00 20.8 2.74

ZX Mini 30 18.00 26.50 20.95 2.45

Eighteeth 30 17.50 27.00 20.93 2.68

Manual WL 30 18.00 27.00 21.03 2.63

second protocol

I PexII 30 17.00 26.00 20.13 2.58

ZX Mini 1 30 17.00 25.50 19.95 2.45

E PEX PRO 30 17.00 26.00 20.14 2.6

Manual WL 30 17.00 26.00 20.03 2.63

The intraclass correlation coefficient (ICC) analysis showed acceptable level of agreement between examiners 
for all methods (0.704), ranging from 0.561 to 0.925. According to Shapiro-Wilk test, readings of all groups were 
normally distributed around means. One-way repeated measure ANOVA test at P value of (0.05) showed no 
significant difference between the groups of each tested protocol. The results of comparing between manual method 
of canal length measurement with each one of the other EAL readings were compared in pairs as illustrated in table 3.

Whatever the protocol for canal length measuring, all the tested EALs gave readings of close proximity to that 
of the golden standard method with no statistically significant differences.

Table 3. The results of comparing between manual method of canal length measurement with each one of 
the other EAL readings were compared in pairs

Intraclass 
Correlation 
Coefficient

First protocol Second protocol

Device I PexII Root ZX Mini E-PEX PRO I PexII Root ZX Mini E-PEX PRO

Average Measures 0.998 0.997 0.995 0.998 0.997 0.995

Discussion

Different generations of EALs have entered the 
practice over these past few decades with improved 
functions and more significant clinical applications. 
The third generation apex locator is described as a 
frequency-dependent apex locator supplied by two 
frequencies to measure the impedance in the canal. The 
sensitivity to canal fluid and the device needs for a fully 

charged battery is reported as the disadvantages of this 
generation.19 On the other hand, The fourth generation 
apex locator measures the impedance characteristics 
using more than two frequencies.20 This generation 
device’s disadvantage is the demand to perform in 
relatively dry or in partially dried canals.21 By comparing 
these two generations, our study’s results indicated that 
there were no significant differences between different 
EALs of the third and fourth generations. 
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By comparing the ability of various generations 
of EALs to determine root canal length, many studies 
showed that EALs were accurate for WL measurement 
within a clinically acceptable range of ± 0.5, which 
comes in agreement with previous investigations.22-24 
On the contrary, other studies mentioned that some third 
generation EALs were more accurate than those of the 
fourth generation.25-27

Concerning the measuring protocols, despite the 
non significant difference between the two measuring 
methods, the clinical impact of investigating different 
protocols on WL accuracy using EAL might potentially 
affect the device ease of use and patient acceptance, 
which up to the author’s knowledge, was first tested in 
this study.

Conclusion

Within this study’s limitation, the proximate 
accuracy in WL measurements between the three 
types of EAL from two different generations following 
alternative measurement methods gives the clinician the 
freedom to choose the most cost-effective EAL and user-
friendly protocol without the burden of measurement 
errors. 
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Abstract

  This field survey was conducted to find out the prevalence of trypanosomiasis in Iraqi camels in the 
governorates of Karbala and AL- Najaf and to find out which of the two governorates has the highest 
incidence of infection. Collected (300) blood samples randomly for the period from (1/7/2018 to 31 
/7/2019). The samples were collected from camels that graze naturally in the pastures of the Western Badia 
in the city of AL-Najaf , the Sea of AL-Najaf , the natural pastures in Karbala ,from the camels brought 
for treatment in the veterinary clinic in AL-Najaf and Karbala and from the camels brought for slaughter 
in the slaughterhouses of AL- Najaf and Karbala. The camels from which blood samples were collected, 
some of them were in good health others suffered from respiratory and digestive diseases, had skin diseases 
and various wounds. Some of them have been observed to have accumulation of edema in different areas 
of the animal’s body. The ages of the camels ranged between (1 year - 18 years). After collecting the blood 
samples, wet smears were made, thick and light dry blood smears were stained with Leishman stain to view 
the parasite, and a mercury chloride test was done. By examining the smears of all the samples, it was found 
that there were (191) healthy animals by (63.7%), and (109) infected animals by (36.3%), where the number 
of infected females was higher than the number of infected males in number (78) by (26) While the number 
of infected males was (31) by (10.3%). Thus, the results of the statistical analysis show the existence of a 
significant statistical difference at the level of (p≤ 0.01) between males and females. The highest infection 
rate was in camels whose ages ranged between (13 years - 15 years) with a number (26) by (8.6%), then 
came in the second degree for camels whose ages were (10 years - 12 years) with (24) by (8%),while the 
lowest rate was recorded in aged (12-15 years) with a number (9) by (3%). Thus, the results of the statistical 
analysis show the existence of a significant statistical difference at the level of (p≤ 0.01) between the camel 
groups according to the age group. As for the results of trypanosomiasis in the governorates of Karbala and 
AL-Najaf, the number of infection in the governorate of AL-Najaf was higher than the number of infection 
in the governorate of Karbala, the number of infected camels in the governorate of AL-Najaf was (66) 
infected animals by (22%) of the total (150) blood samples that were examined and the number of infected 
camels in Karbala governorate is (43) infected animals by (14.3%) of the total (150) blood samples. Thus, 
the results of the statistical analysis show the existence of a significant statistical difference at the level of 
(p≤ 0.01) between the infection rate in the two governorates .      

Key words: Iraqi camels, field survey, trypanosomiasis, comparison, Karbala, AL-Najaf, Governorate. 

Introduction

Camels have been known since ancient times as a 
ruminant animal that spreads in different parts of the world 
and is associated with its presence in desert regions from 
Morocco to China (1) Arabian camels are herbivorous 
animals that feed mainly on thorny plants, dry herbs, 
and cysts of salt; However, they are not selective and 

feed on every type of plant that grows in the desert (2). 
The Arabian camel is a herding animal in general. Herbs 
and weeds make up about (70%) of its diet. It spends (8 
to 12) hours per day grazing, corresponding to an equal 
number of hours it spends ruminating (3). When feeding, 
camels spread across a vast area of land, picking only a 
few leaves from each plant, and this form of scavenging 
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reduces pressure on plants and reduces competition with 
other types of municipal herbivores (4). For camels, this 
scavenging form reduces the risk of poisoning from any 
fluids that the plant secretes to protect itself [3,4]. These 
animals need to consume salt that is six to eight times 
more than the amount needed by other animals, in order 
to be able to preserve and store water[3,4]. As a result, a 
third of their food must be halophytes. Arab camels can 
graze trees up to a height of (3.5) meters, by breaking 
the branches and stripping them in one movement[4]. 
The camels use their lips to grasp their food, and then 
chew each bite for between( 40 and 50) times. They keep 
their mouth open when they chew the spiny plant [3]. 
Trypanosomiasis is one of the most important diseases 
that camels are exposed to in many parts of the world 
because of this disease has important pathological 
effects on camels represented by recurrent miscarriage 
and immunosuppression and its effect on the productive 
and reproductive efficiency of animals [5,6] The disease is 
widespread among camels in the Middle East region. If 
the infection is neglected without treatment, it is fatal [7,8]. 
It is called by several names according to the regions and 
the different dialects of the Badia. Among these names 
are: Surra, Zorji, or Dabab. The cause of the disease is 
a single-celled parasite belonging to the Trypanosoma 
family called Trypanosoma Evansi, which is a protozoan 
[9]. This disease was first recorded in India in (1880) and 
was called Sora disease. The vector of disease is flies 
of the genus Tabanus, or the bloodsucking bat in South 
America by automatically transferring the parasite from 
the infected animal to the susceptible animals [9,10]. In 
astudy proved that horned flies (Lyprosia) transmit the 
parasite to different animals[11]. One of the signs of 
the acute phase of the disease is camels ’fear of light, 
which is called in the desert (camels deviate from the 
sun, according to the breeder’s expression) [12]. The 
predominant form of the disease is the chronic phase 
[13,14] that may last for three years, during which the 
animal will notice anemia, general sluggishness, lack 
of appetite, and skin ulceration with the appearance of 
skin crusts and the creation of a suitable environment 

for infection with external parasites such as mites [5].
Among the important pathological signs of the disease 
is edema in the lower areas of the body (the extremities), 
the front of the chest, the genitals of males and females, 
the eyelids, and the occurrence of recurrent miscarriage 
in pregnant females due to high temperature or the 
presence of antigens that prevent blood from reaching 
the fetus in the chronic phase. Haematuria is also 
noted[15]. As for the subacute phase, the clinical signs 
in it are characterized by gradual wasting as a result of 
loss of appetite and intermittent fever associated with 
parasitic waves in the blood, and paleness of the mucous 
membranes as a result of anemia of varying degrees that 
occurs due to the decomposition of red blood cells as a 
result of infection with the parasite and also may notice 
hematuria on the animal[16,17].

Materials and Methods

1.Research design-: 

   The research was designed on the basis of collecting 
blood samples from Iraqi camels, (300) blood samples 
were collected from camels randomly for the period of 
time from the beginning of (1/7/2018 to 31/7/2019). 
The samples were collected from camels that graze 
naturally in the pastures of the Western Badia in the city 
of Najaf , the Najaf Sea and Karbala also from camels 
brought for treatment in the veterinary clinic in Najaf 
and Karbala, from camels that brought for slaughter in 
the slaughterhouses of Najaf and Karbala. The camels 
from which blood samples were collected, some of 
them were in good health, others were ill, as they were 
afflicted with various respiratory and digestive diseases, 
various wounds and skin diseases, in addition to the 
presence of external and internal parasites, some of them 
were observed areas of edema in neck, in front of chest, 
genitals and limbs. Collecting (300) blood samples from 
camels of different ages ranging between (1 year -18 
years) by (150) models for Najaf Governorate and (150) 
models for Karbala Governorate, then they were divided 
into six groups according to the age group, as shown in 
Table No. (1) . 
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Table (1) shows the numbers of total blood samples tested for camels and the ages of both healthy camels 
and infected camels with trypanosomiasis in Karbala and AL-Najaf governorates

Numbers of  negative casesNumbers of positive cases
Numbers of studied 

cases
Age / year

289371≤ year- 3 years

3117484years –6years

2319427years – 9 years

54247810years – 12 years

2426 50 13years – 15 years

31144516years – 18 years

191109300summation

2.Clinical examination and clinical signs:-

  The clinical examination was performed after the 
camels were seated by tying one of their front limbs to 
allow them to sit, then tying the animal’s head well so ( 
the head and neck were bent towards the far side from 
the examiner), often linked to the back leg of the animal 
itself when it was in the desert, then the animal’s mucous 
membranes, especially (conjunctiva) are examined, 
temperature, pulse and breathing speed are measured. 
Clinical signs are observed for each animal from which 
a blood sample is collected. We saw some of cases 
were afraid of light (photophobia), also some cases of 
recurrent miscarriage, enlarged lymph nodes and edema 
were recorded in the lower parts of the body such as the 
lower jaw front of the chest ,genitals and back legs.

3.Blood samples collection:-

   Collected (300) blood samples for both sexes and 
for both governorates, the number of males was (123) 
and the number of females was (177). The blood was 
drawn by a syringe measuring (10) ml and needle (G22) 
to withdraw (5 ml) of blood volume from the jugular 
vein after sterilizing the site of collection by wiping 
it with ethyl alcohol. Put about (0.5-1) ml in a plastic 
tube containing an anticoagulant Ethylene diamine tetra 
acetic acid (EDTA) at a concentration of (1-2) mg / ml 
of blood, it combines with the calcium ions that enter 
the coagulation process, directly closure the tube then 
moved it carefully and quietly in the form of a number 
(8) several times to dissolve the anticoagulant and mix 

well with the blood [18]. The other part of the blood is 
placed in special plastic tubes without anticoagulant, 
which are closed well and set aside in order to allow 
the blood to clot [18]. After collecting the samples, 
they are transferred as quickly as possible to the blood 
test laboratory in Al-Sadr Teaching Hospital in Najaf 
Governorate to examine the samples collected from 
Najaf Governorate or in the veterinary clinic laboratory in 
Karbala Governorate for samples collected from Karbala 
Governorate. Centrifugation (10,000) revolutions / 
minute for a period of (3-5) to separate the serum. Then 
it is withdrawn quietly by special sterile plastic droppers 
(single use), then placed in other sterilized and clean 
tubes [18].

4.Making blood smears-:

A- Wet blood smear.

A drop of blood containing an anticoagulant is 
placed on the slide and covered with the cover of the 
slide to observe the parasite’s movement under the 
microscope with a force of magnification (40x), where 
the clear movement of the parasite is seen [19, 20].

B- Dry blood smear.

A drop of blood containing an anticoagulant is 
placed on a slide and drawn with a second slide at an 
angle of (45) to make a light blood smear and a thick 
blood smear, then fixed with absolute methyl alcohol 
at a concentration of (95%) and stained with Leishman 
stain in the laboratory of Al-Sadr Teaching Hospital in 
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Najaf Governorate or the laboratory of the veterinary 
dispensary in Karbala governorate, and then examined 
under the oily lens to see the parasite in the infected 
cases [21].

5.Preparation of the mercury chloride solution-:

  The mercury chloride solution was prepared at a 
concentration of (1: 3000) by dissolving (0.03) mg of 
mercury chloride salt in one liter of distilled water. The 
serums of all samples of the collected animal blood 
were examined by placing (1) cubic millimeters of 
mercury chloride solution and then adding a drop of the 
animal’s blood serum into the solution and stirred for 
several seconds to minute, we see a white precipitate 
immediately in the positive cases, while the negative 
cases, no change occurs and the solution remains clear 
[22,9]. 

6.Statistical analysis:-

  Use the ready-made SPSS statistical program on 
the calculator to analyze the statistical results.

Results and discussion :-

  The results we obtained after examining (300) 
animals from camels for both sexes and for both 
governorates by (150) animals for each governorate, 
so it was found that there are (191) healthy animals by 
(63.7%) and (109) infected animals at a rate of (36.3%). 
The highest number and rate of infected was recorded in 
the governorate of AL-Najaf with (66) by (22%) while 
in Karbala governorate with (43) by (14.3%) as shown 
in Table no. (2) , this percentage is high compared to 
the study conducted by [23] in the central and southern 
regions in the country where the percentage was (11%) 
, also higher than the study [24] that was conducted for 
AL-Najaf governorate by (8.4%) and higher than the 
study [25] that conducted in the slaughterhouses in AL-
Najaf governorate and Kufa, where it scored (12.8%), 
but this percentage was lower from a study [26] about the 
disease in the Qadisiyah governorate, the disease rate 
was recorded (45.1%).

Table (2) shows the numbers and percentage of total samples of camels and the numbers of positive and 
negative samples examined for both sexes in the governorates of Karbala and AL- Najaf

Ratio %
Numbers of  

negative cases
Ratio %

Numbers of 
positive cases

Ratio %
Numbers of 
studied cases

Governorate

2884226650150AL-Najaf 

35.710714.34350150Karbala

63.719136.3109100300summation

Table No. (2) shows the numbers and percentage 
of total tested blood samples of camels, the number 
and percentage of both positive and negative samples 
for both sexes in the governorates of Karbala and AL-
Najaf also shows that the highest number and percentage 
of infected was in AL-Najaf Governorate than it is in 
Karbala Governorate in number (66) cases were recorded 
by (22%).

The clinical signs of infected camels were 
characterized by an increase in pulse and respiration 
rate, high temperature, loss of appetite, weakness, 

lethargy, intermittent fever, moving away from the 
herd, anemia,( edema in front of the chest, abdomen, 
genitals, limbs) and fear of light this corresponds to 
[16,17,27] . The important clinical signs of infected animals 
saw the frequent miscarriage of pregnant females, this 
is confirmed by the aducators and veterinarians in the 
veterinary dispensary of AL-Najaf Governorate and 
Karbala Governorate due to the high temperature and 
presence of the parasite in the blood, this is confirmed 

[29,28]. Table No. (3) shows the number and percentages 
of the total examined camels in both governorates in 
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terms of gender. (177) females were examined at a percentage (59%) of the total number of examined camels in 
different ages while the number of males examined are (123) by ( 41%) also of different ages, for both governorates.

Table (3) shows the number and percentage of examined males and females camels in the AL-Najaf and 
Karbala governorates .

Ratio %numbersex

59177She camel

41123camel

100300summation

Table No. (3) shows the numbers of total blood 
samples of camels examined in relation to the gender 
of the animal, where the number of examined females 
was (177) and the number of males was (123) for the 
governorates of Karbala and AL-Najaf for all ages, from 
( less than one year to 18 years).

Table No. (4) shows the total number of examined 
samples by gender (males and females) in both 
governorates, the number of samples infected with 
trypanosomiasis, represented by the positive samples, 
and the number of samples without infected that were 
represented in the table with negative samples, so the 
number of samples of females with trypanosomiasis was 
(78) by (26%) of the total number of females examined, 
while the number of infected males is (31) by (10.3%) 

of the total number of males examined Thus, the number 
of infected females is higher than the number of infected 
males, and a significant difference at a level (p ≤ 0.01) 
appeared between the sexes, as shown in table (4). 
It has been shown from our study that breeders sell 
males to slaughter and keep females for the purposes 
of reproduction and milk production. Also, our study 
confirms the sensitivity of females to disease as a result 
of stress factors that they are exposed to during the 
months of pregnancy, childbirth, lactation in addition to 
the role of female hormones in attracting the carrier of 
the disease, where the transmission medium prefers to 
feed on the blood of females over males, this is consistent 
with [30, 31], also the study agrees with [24] but it does not 
agree with [25] which says the infection in males is higher 
than it is for females.

Table (4) shows the numbers , percentage of the total tested camels and the number , percentage of healthy 
and infected camels with trypanosomiasis in Karbala and AL-Najaf governorates by gender

p-value
Ratio 

%
Numbers of  

negative cases
Ratio %

Numbers of 
positive cases 

Ratio %
Numbers of 
studied cases 

sex

p≤ 0.01 

3399267859177She camel

30.79210.33141123camel

63.719136.3109100300summation
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Table No. (4) shows the total number of examined 
samples according to the gender (males and females) 
in both governorates. It shows that there is a significant 
difference at a level (p ≤ 0.01) between the sexes, where 
the highest percentage of infection for females was 
recorded than it is for males with the number( 78) by 
(26%) of the total number of females examined, while 
the number of infected males is (31) by (10.3%) of the 
total number of males examined. 

  As for the relationship of the disease and the age 
group, it is shown in table no. (5). It shows that the 

highest number of infected animals was in the age group 
(13 years - 15 years) with the number (26) by (8.6%), 
followed by the age group (10 years - 12 years) with the 
number (24) by (8) , while the lowest affected age group 
was (1≤ year - 3 years) with a number (9) and a percentage 
(3%). This does not agree with [32], while it is consistent 
with [33] in terms of the lack of infection in young ages 
because they have acquired immunity from the mother. 
Across the placenta and through breastfeeding from 
her mothers, the results record a statistically significant 
difference (p≤ 0.01) between age groups.

Table (5) shows the percentage and total numbers of the camels samples tested ,positive and negative 
samples for both sexes in Karbala and Najaf governorates according to the ages of the groups.

p-valueRatio %
Numbers 

of   negative 
cases

Ratio %
Numbers 
of positive 

cases

Ratio 
%

Numbers of 
studied cases

Age / year

p≤ 0.01 

9.3283912.3371≤ year - 3 years

10.3315.71716484years – 6 years

7.8236.31914427years – 9 years

1854824267810years –12 years 

8248.626 16.750 13years –15 years

10.3314.714154516years –18 years

63.719136.3109100300summation

Table No. (5) shows the relationship of 
trypanosomiasis infection and groups of the age. The 
results of the table indicated a significant statistical 
difference at the level of (p≤ 0.01) between groups of 
the age, also shows the highest number of the infection 
was in the group of the age (13 years -15 years) and the 
lowest number of infection was in the group of the age 
(1≤ year - 3 years). 

The results of confirming parasite infection with 
laboratory tests are shown in two tables no. (6,7). Table 
no. (6) shows the relationship of laboratory examination 
and sex, while table no. (7) shows the relationship of 
laboratory examination and the age group, thus the 
results of the two tables show that the examination of 
wet blood smear recorded less positive number and 

percentage in a number (3) by (1%) of the total number 
(300) blood samples examined for both governorates, 
this is consistent with [5.25], which explains that the 
disease in the chronic phase is less because the less of 
the number of the parasite in bloodstream. The dry thin 
and thick smear recorded higher than the wet smear, 
with the number (7) by (2.3%).

As for the results of the mercury chloride test, it is 
recorded the highest percentage of positive results than 
that of the wet and dry smears tests. The results of the 
examination were recorded as (68) by (22.7%) of the total 
blood samples examined ,thus, a statistically significant 
difference at a level (p≤ 0.01) was recorded between the 
types of tests approved for diagnosis The results of the 
mercury chloride test in our study were confirmed by 
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[34] as it indicated the adoption of the test on the basis of 
protein precipitation in the serum of infected animals, so 
a white precipitate appears in the cases that are positive 

for the test and does not appear in the negative cases of 
the test, and our results are consistent with the study [26]. 

Table (6) shows the types of laboratory tests approved for the diagnosis of trypanosomiasis, the number and 
percentages of examinations for each test by sex.

p-valuesummation
Ratio 

%
Mercury 

chloride test
Ratio 

%
Dry 

Smear
Ratio 

%
Wet 

Smear

Numbers 
of positive 

cases
sex

p≤ 0.01 

2622.7682.371378She camel

10.39.3280.720.3131camel

36.33296391.34109summation

Table No. (6) shows the types of laboratory tests 
used to confirm the diagnosis of trypanosomiasis and 
its relationship to the sex of the animal. The results of 
the table are shown in the presence of a statistically 
significant difference at a level (p≤ 0.01) between the 
types of tests approved for the diagnosis, also the table 
shows that the examination of wet smears for blood 
samples recorded the lowest number and percentage 
of the positive total blood samples examined for both 
governorates, the dry thin and thick smears were higher 
than the wet smears. The highest recorded test to confirm 
infection was the mercury chloride test, as shown in the 
table. 
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Abstract

Background: Burn injury remain one of the commonest forms of injury and account for a significant 
proportion of trauma cases in hospital emergencies worldwide. In the United States, up to 1.2 million 
people experience burn injuries each year.However, continue to cause devastating morbidity and significant 
mortality. 

Methodology: A descriptive analytic study design is carried out to explore the common causes of burn 
injuries among patient which conducted at AL-Imam AL-Sadiq Hospital for the period (15/1/2020-
15/3/2020). Non-probability Convenient sample consisted of (50) patients who admitted to the Burn Center 
is selected through the used probability sample approach.

Result: (50) subject who participated in this study their age ranged from (20-29) years old and constituted 
(40.0%) of the study sample. Concerning gender, most burned participants were female, which composed 
(78.0%) and lives in urban areas (60.0%) out total number. Twenty-eight percent were primary school 
graduated and sixty six were married they work as students.

Conclusion: common causes of burn as maximum incidence of burn injury seen in females in adult age 
group from (20-29) years old and lives in urban area. Most burned patients were primary school graduated 
and they were married and were burned by flame with moderate in severity.  

Recommendation: Development of strategy for burn prevention by the Ministry of Health because it is 
better way that makes people more aware and cautious when dealing with risks and preventing as much as 
possible exposure to risks and injuries. 

Key Words: Assessment , Causes , Burn injury Patients. 

Introduction

A burn injury considered as sort of trauma to the skin, 
or another tissues, produced by heat, cold, electricity, 
chemicals, friction, or radiation.(1) predominnt of trauma 
produce by burns were due to heat from hot liquids, 
solids, or fire. Burns injury can also occur as result of 
self –harm or violenc between people.(2) Burns injury 
were the important causes of disability and mortality in 
the world.In developed countries, burn daeth rate was 
2.1 per 100,000 adult age group. (3) Burn one of the 4th 
most common type of injury in the countries, followed 
road traffic accident, falls, and interpersonal violence. 
More than one million burn injuries incurred annually 

in the United States.(4). Burn injuries are responsible of a 
large number of deaths around the world, causing more 
than 5 million deaths each year.(5) annually, burn unite in 
the hospitals in the United States mange 500,000 victims 
with burns,of these 46% were caused by flame and cause 
about 3,500 death per year. (6) Burns still represent one 
of the most leading cause of death in middle and low-
income countries and many of victims and their families 
suffered from physical, psychological and economic 
effects .(7) Cave records approximately more than 3,500 
years ago commented on this type of injury and their 
treatment to this condition .(8) The earliest Egyptian 
documanted on mangement burns describes dressings 

DOI Number: 10.37506/ijfmt.v15i3.15473
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prepared with milk from mothers of baby boys(9) and the 
1500 BCE Edwin Smith Papyrus describes treatments 
using honey and the salve of resin.(10) 

Methodology

A descriptive study design is carried out to explore 
the common causes of burn injuries among patient 
which conducted at AL-Imam AL-Sadiq Hospital 
for the period (15/1/2020-15/3/2020). The study was 
conducted at Burn Center in AL-Imam AL-Sadiq 
Hospital (Turkish Hospital) is one of the governmental 
hospitals in Babylon Governorate. The hospital is 
affiliated with the Iraqi Ministry of Health.Non-
probability Convenient sample consisted of (50) patients 
who admitted to the Burn Center is selected through the 
used probability sample approach.Study instrument is 

constructed through review of relevant literature as a 
tool of data collection that inclusive 3 parts : Part I: This 
part contains demographical data which include (age, 
gender, residency, level of education, marital status, 
and occupation).Part II: This part deals with causes of 
burn and composed of (6) items which include (thermal 
burns, chemical burns, electrical burns, inhalation 
burns, radiation burns, and another causes as alcohol & 
smoking).Part III: This part deals with patients records 
as a severity of burn pain measured based on (mild, 
moderate, and severe).The data is collected through the 
use of a observational and an interview with patients 
who attended the burn center. Patients records and their 
relative also used for two months were allocated to 
collect that sample.

Study Results

Table 1: Descriptive Statistic Demographic Variables

Variables Rating N=50 %

Age

<20 years 13 26.0

20-29 years old 20 40.0

30-39 years old 6 12.0

40-49 years old 8 16.0

50 and older 3 6.0

Gender
Male 11 22.0

Female 39 78.0

Residency
Urban 30 60.0

Rural 20 40.0

Education attainment

Illiterate 1 2.0

Primary 14 28.0

Intermediate 7 14.0

Secondary 13 26.0

Institute or College and above 15 30.0

Social State
Single 17 34.0

Married 33 66.0

Occupation

Government employee 7 14.0

Free work 6 12.0

Retired 9 18.0

Student 28 56.0
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This table represents the descriptive statistics of 
personal information of the burned patients in term of 
frequencies and percentage. Out of (50) subject who 
participated in this study their age ranged from (20-29) 
years old and constituted (40.0%) of the study sample. 

Concerning gender, most burned participants were 
female, which composed (78.0%) and lives in urban 
areas (60.0%) out total number. Twenty-eight percent 
were primary school graduated and sixty six were 
married they work as students. 

Figure 1: Descriptive Statistic Causes of Burn

This fi gure show that most causes of burn were fl ame in the rate of (44%) followed by scald and contact were 
(38% & 10%) respectively. Only small ration were electric current burn, which composed 8% out total 50 burned 
patients. 

Figure 2: Descriptive Statistic the Severity of Burn 
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This figure show that most burned patients their severity were moderate to severe outcome. 

Table 2: Inferential statistic relationship between causes of burn and their severity among patients 

Causes 
of Burn

Rating

Severity of Burn

Total d.f Sig.

Mild Moderate Sever

Flame 2 7 13 22

6
obs.= 16.955

 crit.= 12.592

P-value=0.009

S

Scald 3 12 4 19

Contact 3 2 0 5

Electrical 
current

0 1 3 4

Total 8 22 20 50

“  Chi-square observer,   Chi-square critical, Df= Degree of freedom, P-value= 
Probability value, S= significant”

Findings reveals there were significant relationship 
between causes of burn and its severity at p-value ≤ 0.05. 

Discussion

Out of (50) patients who participated in our study 
their age ranged from (20-29) years old and constituted 
(40.0%) of the study sample as above in table (1). This 
result consisting with result of study conducted in Mosul, 
Iraq deals with prevalence of burns among females. Their 
finding indicate that(34%) as most of study participant 
were aged in (21-30) years old(11).Concerning gender, 
most burned participants were female, which composed 
(78.0%) and lives in urban areas (60.0%) out total 
number. Women are more dealing with the methods 
and ways that lead to burns injuries, such as cooking, 
or burning as a result of dealing with heating devices, 
so we note the rate of burns spread with flame and scald 
more prevalent in females. On other hand, study of 
Mustafa deals with analysis and description of suicidal 
burns admitted to Al-Fayhaa General Hospital in Basra, 
Iraq. It’s found that most patients were females (74%) 
(12).Twenty eight percent were primary school graduated 
while, in study of Zuo and others have been studied the 
important developments in burn care. Their findings 

depicts that most patient were illiterate and the education 
play an impertinence role with management of burn (13).
Sixty six percent of sample participant were married, 
due to the participants age marriage is allowed, also 
results corsponding with descriptive epidemiology of 
unintentional burn trauma admission to a tertiary-level 
government hospital in Nepal. Their findings depicts that 
(52.1%) of patients were married (14). Our result reveals 
that the most burned category in terms of the occupation 
are students (56%) and most of them in adolescent 
and young adult ages. Maybe as a result of their lack 
awareness of the risky things that can cause burns, and 
also because of accidental burns during cooking or burn 
from the hot water in cars .While, in study of Hanady 
which conducted in Mosul, Iraq deals with prevalence 
of burns among females, found that most of burned 
patients were housewives in percentage of (56%) (15). 
Causes of burns according to figure (1) are one of the 
most common medical examinations in hospitals and 
medical clinics. They occur as a result of exposure 
of the skin to high temperatures from liquids or solid 
objects, as well as direct exposure to flames, chemicals, 
and electric touches. Our findings show most causes of 
burn were flame in the rate of (44%) followed by scald 
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and contact were (38% & 10%) respectively. Only small 
ration were electric current burn, which composed 8% 
out total (50) burned patients. Burns occur as a result of 
a variety of external causes that are classified as thermal, 
chemical and electrical reasons and radiation. The most 
common causes of burns are fire or flames and followed 
by hot liquid burns. Most of burns occur at domestic or 
in work place so they were often unintended and there 
are also intentional burns as a result of aggression from 
another person or as a result of suicide attempts which 
is most common in teenagers. Our findings as figure (2) 
come with results of study done in Jordan assessed with 
pattern of burn injury. Their results reveals that flame 
burn was commonest cause of burn (65.4%) (16). A burn 
was sort of trauma to the muscle tissue or skin due to 
heat, electricity, chemicals, friction, or radiation. Burns 
only effect the first layer layer of the skin are known as 
superficial or first degree burns. When damage occurs 
to some layers under the skin, it is known as partial 
deep burning or second degree burning. In a burn that 
affects all layers or a 3rd degree of burn, deformity 
extend to overall layers of the skin. 4th degree burn also 
includes deeper tissue injury, such as muscles or bones. 
Most cases entered into hospital were with moderate to 
severe burns (45% & 40%) respectively in our findings, 
that mean burn is not to be trivialize with dangers can 
it causes and has a severe implicitly affect on people 
because most of them don’t pay attention or omitted the 
risks that causes by burns. Moderate burns cause severe 
pain as they affect the epidermis, dermis and sensory 
nerves, and also severe burns that reach the fatty layers 
under the dermis, and can lead to damage of nerves, 
which causes paresthesia. This result consists with result 
of study deals with initial evaluation and management 
of the critical burn patient. findings depicts that major 
causes of burn lead to moderate degree of burn (17). 
Outcomes for burn patients as table (2) had excellent 
or good dramatically more than 20 years, yet burns 
still cause substantial morbidity and mortality. Proper 
evaluation and management, coupled with appropriate 
early referral to a specialist, greatly help in minimizing 
suffering and optimizing results. Our findings reveals 
that there were a significant relationship between causes 
of burn and it’s severity at p-value ≤ 0.05. Results come 
with decade has been evaluated and management of 
thermal injuries: 2014 update. Find the flame burns have 
been influence their severity (18).Furthermore, the study 

has been evaluated and managed the acute and chronic 
thermal. It has confirmed that severity of burn (second 
degree has been significantly associated with those burn 
who caused by flame, and considered significant cause 
of worldwide morbidity and mortality (19). 

Conclusion

A descriptive analytic study is carried out to explore 
the common causes of burn injuries among patients 
which conducted at burn center in Al-Imam Al-Sadiq 
hospital found that maximum incidence of burn injury 
seen in women. predominently of victims were adult age 
group of (20-29) years old and lives in urban enironement 
. Most burned patients were primary school graduated 
and they were married and in term of occupation most of 
them were students. Patients who attended burn center 
in Al-imam Al-sadiq hospital were burned by flame as 
a maximum incidence . Patients who were burned by 
flame, were moderate in severity and the severity of burn 
were affected by causes of burns.

Recommendation: 

Thermal burns are the most common causes of 
burns in the world, as our study and most of previous 
studies have found. It is recommended to increase 
people awareness about risk of burns and how to avoid 
them and instruct them about correct dealing with most 
factors can causes serious burn injuries like cooking 
and try to avoid accidents, through education and health 
promotion programs. Development of strategy for burn 
prevention by the Ministry of Health because it is better 
way that makes people more aware and cautious when 
dealing with risks and preventing as much as possible 
exposure to risks and injuries and It is recommended to 
provide more burn centers in Babylon governorate and 
equipped them with a good staff. 
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Abstract

The practice of physical activity is of multiple benefits, including strengthening the immune system by 
increasing the effectiveness of the blood circulation that contributes to chemical and physical changes 
in many of the body’s systems, including the immune system and through physical activity, the body 
needs greater quantities than normal to bridge the deficiency in which it is active. Minor and major blood 
circulation, as well as an increase in horizontal and vertical breathing processes, as well as an increase in the 
oxidized blood pressure to meet the need of working muscles, and therefore there is a clear change in the 
speed of improvement of the immune system from foreign bodies and the speed of disposal in proportion to 
the type and size of For the UFOs, the Corona virus is one of the most dangerous foreign bodies that cause 
harm or death to humans. The practice of physical activity for a period of (20-30) minutes daily contributes 
to improving the immune system and helps prevent this virus and other foreign bodies.

Keywords: physical activity, rapid improvement of the immune system, prevention of corona virus. 

Introduction

Physical activity is one of the most important 
variables that changes in all the body systems, including 
an increase in the components of the defense cells in the 
body, including blood, and the defensive components it 
carries that help get rid of entry to foreign bodies and 
get rid of them, which provides the healthy side of the 
human being. When we talk about the immune system 
1, we describe a complex network of cells, tissues and 
organs that prevent attacking germs such as bacteria, 
viruses, parasites and viruses for the body, the immune 
system consists of a group of cells, tissues and organs 
that protect fully, through specific functions to attack 
any enemy that invades the body, so how does it work 
this device? The secretions and fluids that come out 
of the body help push the germs out, and the enzymes 
in them kill the germs. Physical activity is one of its 
advantages of gaining muscle to strength and increasing 
volume by increasing the amounts of proteins. Zinc 
is one of the most important elements that 2 controls 
(DAN) It corrects the genetic mutations. Corona virus is 
one of the viruses that depend primarily on transcription 
processes inside (DAN). Therefore, the presence of 

zinc in its natural quantities prevents this reproduction 
caused by the virus inside the cells through a weak 
immune system due to the presence of a deficiency in 
the organ Immune to humans and therefore any harm 
to the skin or these tissues, cell damage, imbalance in 
secretions and fluids exposes the body to bacterial attack 
and ease of infection, and the importance of research lies 
in conducting some special measurements of zinc and 
testosterone that relate to the defensive side to assess the 
proportions of these components and show proportions 
of amounts from exercise Physical 3.

With regard to the objectives of the study, is to 
identify the affiliation of the components of the immune 
system among the members of the research sample.

The importance in this study lies in the changes that 
occur in the immune system as a result of exercising 
sports activity naturally without interference from the 
fatigue factor on the body, and the researchers have 
concluded through this applied study that practicing 
physical activity for a period of half an hour increases 
the effectiveness of the immune system in humans 
through changes What happens to the body, especially 
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the immune system, and these physical or chemical 
changes that work to combat foreign bodies that enter 
the body, including viruses 4.

Research problem: After the researchers 
familiarized themselves with many scientific sources, 
they noticed the lack of scientific research that gives the 
real proportions of the immune system that are obtained 
as a result of exercising physical activity in different age 
groups, especially among the elderly. In addition, the 
changes that occur as a result of the practice Physical 
activity The body gains many chemical and physical 
changes, including a change in the blood components, 
the formation of new blood cells, an increase in the 
proportions of hemoglobin, disposal of damaged pellets, 
strengthening the immune system in the body as a result 
of chemical and physical changes.

Methodology

The way a person reaches with a logical, scientific 
way consistent with reality is to perceive one of 
the scientific facts, which is the way to acquire true 
knowledge ... The curriculum is one of these methods 
that regulate the aspect or is the intellectual steps that the 
researcher takes to solve a specific problem.

Therefore, using the descriptive method in the survey 
method, as this approach is an appropriate approach for 

studying social phenomena, as it provides data on the 
reality of these phenomena and the relationships between 
their causes and results and an analysis of them, and 
may show the factors affecting it, and benefits from this 
by coming up with conclusions and recommendations 
regarding them.

d its sample:

The choice of method usually depends on the precise 
and objective solutions through which the problem 
is solved, so the researchers adopted the descriptive 
method in the survey method to suit it with the nature 
of the research. Therefore, the research community has 
identified one of the teams participating in the Football 
League for the period 2019-2020, and they are (30) 
players. A good selection of the sample is considered 
one of the important steps in the research as it removes 
the researcher from making mistakes, and gives scientific 
data in accuracy, and that the chosen sample “is a part 
that represents the community of origin or the model on 
which the researchers conduct all of his research axes (1), 
1, and has been done Selecting the parent community as 
a sample for the research intentionally. The percentage 
of the research sample formed (100%). The researchers 
conducted homogeneity for the sample members before 
practicing physical activity, as shown in Table (1)

Table (1). Arithmetic circles, standard deviation, median, torsion coefficient, and test as a mangrove 
mantrov to determine the proper distribution of the sample at the normal level.

Sig
Kolmogorov

-Smirnov
S.DMeanMeasureVariables

0.1060.2970.4344.361L\109W B C

0.2000.2011.60244.76L\109Neutrophlc

0.2100.2510.86125.02L\109Lymphocyte

0.2050.2670.7063.108L\109Monecyte

0.2110.1200.4032.533L\109Eosinophie

0.2000.2350.1160.290L\109Basophile

The devices and tools used in the research:

1-The blood separator (CENTER FUGE) speed 4000 rpm.
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2- Medical injections, number (15), capacity of 10 
cc.

-3 Plastic tubes, size (5) CC, number (15).

4- Medical cotton.

5- Sterile material.

6- Cooling Portfolio (COOL BOX).

7- A Japanese-made / Japanese-made white blood 
cell analyzer 

Measurements used for the immune system:

* Measurement name: WBC.

* Measuring Purpose: Number (WBC)

First: The tools used for work ...

(1)) glass container for preparation of solution (2) - 
automatic pipette (3) slice of counting ... hemocytometer

Second: How to prepare the solution for the analysis 
...

- This is done by adding (20 ml) of solution (Glacial 
acetic acid).

- With (from 1 to 2 points) from (methylene blue) . 

Third: the method of measurement.

1- (20 microns) of blood + EDTA is placed in a test 
tube, (2) (380 m) of the prepared solution is added. To 
the blood in the test tube ..

,(3)) The sample is thoroughly mixed for a period 
of two minutes. ,(4) (20 m) of the mixture is taken by an 
automatic pipette ,(5) They are placed in the count slide, 
the hemocytometer. ,(6) White blood cells are counted in 
4 squares with a microscope using the 10x lens.

Fourth: How to calculate white blood cells.

(1) The number of white blood cells in the four 
squares ... and they are multiplied by the number (50) 
fifty ....

Fifth: precautions to be taken. To ensure correct 
results.

(1) The absence of air bubbles in the counting slide. 
(2) After the sample is placed in the counting slide (3) 
.. it must wait for two minutes for the cells to settle and 
thus the ability to count them in a correct way. (4) From 
two minutes in order not to dry the solution . 

The main experiment:

The main experiment was carried out on (15/3/2020) 
This experiment was conducted on the Olympic Olympic 
Swimming Pool Indoor in the governorate of Baghdad 
and the test was applied to the research sample and 
with the help of the assistant work staff as the time was 
measured for the chest swimming test (50) meters for 
the members of the research sample. On the second day, 
functional measurements were made

Statistical means:

The researchers used the statistical bag (spss) 
version (20) to extract the search results.

1- Arithmetic mean., 2- Standard deviation., 3- 
KMNGROV Test – Law, 4 (T) of Linked Samples. ,7- 
Development rate. 

3- Presenting, analyzing and discussing the 
results:

In order to achieve the goals of the research and 
its statistical hypotheses to identify the amount of 
improvement in the immune system, the researchers 
presented, analyzed and discussed the results after 
they were statistically processed from the results of the 
pre and post measurements and after completing the 
application of the training curriculum. 
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Table (2). Shows the arithmetic mean and the standard deviations of the pre and post tests and the degree 
(T) calculated for some blood components among the individuals of the research sample.

Statistics

Sig(T)
Pretest2Posttest 1

S.E.MVariables
S ±XS ±X

.00019.11.6308.49.4344.360.529W B C

.00011.024.9264.81.6044.61.752Neutrophlc

.00010.253.7039.8.86125.01.531Lymphocyte

.00013.67.9058.88.7063.101.034Monecyte

.0009.608.6075.53.4032.530.766Eosinophie

.00010.83.081.863.116.290.052Basophile

29Df

Through the results that were reached through the 
practice of physical activity for a period of (20-30) 
minutes and conducting a direct examination, there are 
positive results for the immune system to divert the 
members of the research sample and the researchers 
believe that the increase in white blood cells in this 
activity gives an indication of an integrated activity of 
the blood circulation In the cells of the body, which 
generated reactions to the protection system of foreign 
bodies by increasing their number in order to increase 
the increase of the body’s resistance to foreign bodies 
and maintain the integrity of the body despite the fact 
that its increase was close to exceeding the upper limits 
of the percentage of red blood cells that were measured 
transversally, 1

The researchers believe that one of the most 
important things to get rid of the Corona virus is the 
exercise of physical activity that gives the body physical 
and chemical changes commensurate with the increase 
in blood circulation through this practice, which has 
a set of benefits for this device, which is the optimal 
defensive condition in humans and is formed and has 
multiple forms of them Main and other secondary in 
the human body and its function is to protect the whole 
when any harmful part enters the body through chemical 
processes that occur inside the body and according to the 
nature of the foreign body so that it can get rid of it as 

quickly as possible.

The researchers believe that the practice of physical 
activity for this period of time, in which the main 
components of the immune system were measured, and 
the results of the research showed in its positive form 
results from an increase in the blood circulation that helps 
in an increase in the flow of quantities of blood due to the 
need of the body where the effort requires to this amount 
of blood, where it confirms “Any effort, regardless of its 
level or level, the body needs an appropriate amount of 
blood” 2. The researchers also attribute during the period 
of this activity changes in the disposal of damaged blood 
cells occur and the body has new blood cells as a positive 
case through an increase in the heartbeat as a result of 
the body’s need for them and therefore these changes 
that are accompanied by the presence of an amount 
of oxidized blood that the body needs during physical 
activity Where he stressed that “the body during the 
exercise of any type of physical activity changes in the 
blood circulation to replace oxidized blood instead of 
non-oxidized” 3, and the researchers also see that the 
exercise of physical activity during this period and with 
increased heart rate requires the body to have quantities 
of O2 where There is an expansion in quantities From 
the air the body needs, an expansion of horizontal 
and vertical breathing operations occurs through the 
diaphragm and chest cage to meet the body’s need for 
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O2, and that both breathing processes saturate the body 
with oxidized blood in order to nourish the muscles and 
work in proportion to the effort exerted and indicates 
“the more breathing operations are provided The body 
with oxidized blood 4, and the researchers believe that 
these changes that occur during physical activity have 
a signifi cant role in increasing the immune system 
interaction in several ways, including the increase in the 
movement of white cells by increasing areas inside the 
blood platelets through damage to invalid blood cells and 
the formation of New red blood cells are more effective, 
and on the other hand, the speed of sensitization in white 
blood cells to foreign bodies that enter or exist within a 
body, and thus the immune system will be in its positive 
fullest way to get rid of any foreign body inside the 
blood components.

The researchers believe that the immune system 
as a result of these changes that start its chemical 
effectiveness starting from the rise in the temperature 

of the cell as a result of physical activity and similar 
chemical reactions leads to stimulation of white blood 
cells to speed the orientation towards harmful bodies 
through the formation of antibodies appropriate to 
the nature of the harmful body or inside the body The 
human being in order to be able to devour it or get rid 
of it and this aspect is positive, and since the Corona 
virus does not have the ability to reproduce unless there 
are other factors that help it to reproduce because of its 
protein formation, so it has access to weak points inside 
the body that can interact with Here, in order to perform 
the process of fi ssion inside the DNA, and thanks to the 
chemical and physical changes that activate the immune 
system through the speed of its movement, as well as an 
increase in its response time to sensitivity from foreign 
bodies, and this is due to physical activity, so it is easy 
to get rid of this type of virus through a simple exercise 
of physical activity that strengthens immunity. The 
human being is protected from harm that could lead to 
an individual’s life without justifi cation. 

Figure (1) shows physiochemical changes after physical activity 

Conclusions

Through the fi ndings of the researchers in this 
research, we review for you the fi ndings of the researchers 

in the form of physical and chemical changes that are 
shown in the following graph that shows the amount 
of improvement of the immune system in the body as a 
result of exercising physical activity during a period (20-
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30 minutes) that helps the body In getting rid of foreign 
bodies as a result of stimulating and strengthening the 
immune system through physical activity. 

Recommendations.

Researchers recommend practicing regular activity 
continuously without interruption, for the general 
benefit of this activity. It protects the body from many 
chronic diseases, among others, as well as leads to new 
adaptations within the body, including the immune 
system and the rest of the other body systems.
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Abstract

Arginase was purified from human serum of healthy and patient with type II Diabetes mellitus subjects. 
The purification steps included, DEAE-cellulose chromatography and gel filtration on Sepharoe6B.The 
molecular weight of native arginase was find to be (94 Kd), by gel filtration. The purified human serum 
arginase is characterized by optimum pH of (9.5), optimum pH of stability is between (9-10), optimum 
temperature (350C), temperature of stability is between (30-500C) in both healthy and  patient subjects.

Key words: Purifying arginase, DEAE-cellulose, Sepharose6B, diabetes mellitus. 

Introduction

 L-Arginase (L-arginine amidino hydrolase, 
EC 3.5.3.1.) is hydrolase and a metalloenzyme that 
response to hydrolysis of L-arginine producing urea 
and L-ornithine [1]. It is involved in the production 
of ornithine as a precursor to proline, glutamate or 
polyamines, such as spermine and putresine, essential 
for cellular growth [2]. The Complications followed by 
diabetes mellitus have become one of the major causes 
of morbidity and mortality related to increased risk of 
cardiovascular disease, and others [3]. Diabetes is followed 
by disturbances in most of body enzymes activities and 
other critical parameters which are implicated in diabetes 
complications and one of the important enzymes is the 
arginase which its activity is increased with diabetes 
mellitus leading to cardiac complications [4], because it 
affects the generation of nitric oxide that is responsible 
endothelial function [5]. Since this enzyme is influential 
so it is important to study its properties in both healthy 
and patient serum subjects and compared between them. 

  Arginase is purified from different sources by 
using variety of techniques to get the best result purified 
enzyme with a good yield and fold. Joseph et al. [6] 

purified human liver arginase by using three precipitation 
techniques (Heat, Acetone and (NH4)2SO4), and two 
of chromatography techniques (ion exchange (DEAE-
cellulose) and gel filtration(Sephadex), Snehal et al.[7] 

purified Vigna catjang cotyledon arginase by using 
(NH4)2SO4 precipitation and three chromatography 
techniques (ion exchange (DEAE-cellulose), gel 
filtration(bio-gel) and affinity chromatography), while 
Ezima et al.[8] purified fruit bat liver arginase by using 
(Heat, and (NH4)2SO4) precipitation and (CM-Sephadex, 
and bio-gel) chromatography. Khaleel et al.[9] purified 
arginase from human blood erythrocytes, the purification 
steps included acetone precipitation, DEAE-cellulose 
chromatography and gel filtration on Sepharoe6B. 

Materials and Methods

This study is conducted at the Department of 
Chemistry, College of Science for Women/ University 
of Baghdad. This study includes 42 healthy subjects 
and 92 type II diabetes mellitus patients encountered 
during their attending the National Diabetes Center for 
Treatment and Research at Al-Mustansiriya University. 
This study was approved by the Scientific Committee 
in the College and a verbal consent form was obtained 
from each participant enrolled in the study

The chemical reagents that are used: Sodium 
chloride, (Fluka, Switzerland), aceton, phosphate buffer, 
Coomassie Brilliant Blue, Bovine serum albumin,Acetic 
acid(BDH, England), Sepharose 6B, DEAE- Cellulose, 
(Pharmacia Fine Chemicals,Sweden),Tris-HCl, Blue 
dextran, (Sigma, USA). Arginase activity is measured 
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as Zofia and Maria [10] describe . The color solution was 
read its absorbance at 515 nm determined. The amount 
of ornithine is read from the standard curve. Then the 
arginase activity would be calculated from the following 
equation:

Arginase units = µg of ornithine (test-control) * 
0.505.

Soluble protein was determined by the Bradford 
method [11].

Purification of arginase:

 The same steps of purification for both serum 
healthy and patient were used. 

Ion-Exchange Chromatography 

 The serum sample is injected in DEAE-Cellulose 
column of (2×5 cm). The column is washed by 0.01M 
Tris-HCl buffer pH 7.4 and the absorbance of separated 
fractions is measured at 280nm. Buffer solution is added 
continuously over the column until the absorbance of 
eluant becomes less than 0.1.After that, 0.5M linear 
gradient of NaCl is used to elute the bounded proteins, 
from the resin. The fractions are collected in test tubes, 
3ml for each one, performed at a flow rate 1ml/min. After 
that, the active fractions are collected and measured as to 
their volume, activity and protein concentration.      

Gel Filtration Chromatography

  Gel filtration process is performed by using 
Sepharose 6B, as stationary phase. The treated gel is 
packaged into the column (2 ×27cm). The column is 
equilibrated with Tris-HCl buffer (0.01M) pH (7.4) at 
a flow rate 1ml/min. The purified enzyme of healthy 
and patient sample obtained from ion exchange 
chromatography step is gently injected into the column, 
and the fractions are restored by the same equilibrium 
buffer and collected in test tubes, 3ml for each tube 
at a flow rate 1ml/min. The absorbance is measured 
for each fraction at 280nm. Later, the active fractions 
are collected and measured their volume, activity and 
protein concentration.

 The native molecular weight was determined by 
gel filtration on Sepharose 6B. The standard proteins 
were pepsin(23Kd), Bovine serum albumin (67 Kd), and 
aldolase (166 Kd).

Charectarization of Arginase:

Optimum pH of Arginase Activity:

   The enzymatic reaction solution is carried out 
using 0.05M of phosphate buffers with different pH 
(7-9) and 0.05M of barbiton buffer with (9.5-11). The 
purified enzyme is incubated with these buffer solutions 
at 37°C and activity of enzyme is measured as previously 
described in activity assay. Later on, the relationship 
between the activity of enzyme and pH values is plotted 
to determine an optimum pH of enzyme activity.

Optimum pH of Arginase stability:

  0.5ml of the purified enzyme from (healthy, patient 
serum) is incubated with 0.5ml of the above buffer 
solutions in test tubes at 37°C for 1hr., then the activity 
is measured and a relation between the activity and pH 
value is plotted for determining an optimum pH for 
enzyme stability.

Optimum Temperature of Arginase Activity:

   Various temperature values ranged (30-70) °C 
are used to determine the optimum temperature of 
enzyme activity. The activity of the purified enzyme 
from (healthy, patient serum) is determined under the 
reaction conditions but the incubation is at different 
temperature (30, 35, 40, 45, 50, 55, 60, 65and 70) °C. 
A relationship between activity and temperature values 
is plotted for determining an optimum temperature for 
enzyme activity. 

Optimum Temperature of Arginase Stability:

  0.5ml of the purified enzyme from (healthy, patients 
serum) is incubated with 0.5ml barbiton buffer with pH 
of stability (pH10) at different temperatures (30, 35, 
40, 45, 50, 55, 60, 65 and 70) °C in test tubes for 1hr., 
transferred to ice bath, and then the activity is measured. 
A relationship between activity and temperature is 
plotted.

Determination of the Activation Energy 

 The activation energy is estimated according to 
Arrhenius equation [12].

log  =  * 

Ea=Activation energy
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K=Observed reaction rate constant

R=Gas constant (1.98 Cal/Mol/K0)

T=Absolute temperature (K0)

Results and Discussion

Tables (1 and 2) show the purification results of 
human arginase from healthy and patients serum. In 
fact it is tried to purify this enzyme from serum by 
following several partial purification steps including a) 
precipitation by cold acetone and DEAE-cellulose b) 
precipitation by ethanol, precipitation by ammonium 
sulfate (30-70%), and DEAE-cellulose. However these 
two lines of purification have caused losing of the enzyme 
activity when it achieves the final step so these steps are 

useless and thus replaced by using two steps as shown 
in the tables (1 and 2) (ion exchange chromatography 
by DEAE-cellulose, and gel filtration by Sepharose6B) 
that give the best results for purifying serum arginase. 
Specific activity of the purified serum arginase of the 
healthy (40units/mg) is 3-fold that of the crude, while 
for the purified serum arginase of patients the specific 
activity (80units/mg) is 3.2 fold that of the crude. Serum 
arginase is not retained by DEAE- cellulose Figures 1 
and 2, although the buffer concentration is decreased to 
(0.01M) so this is often attributed to the weak charge of 
the enzyme. - These results are in accordance with the 
finding of Saleh et al [13] those two arginases of Fasciola. 
gigantica are separated by chromatography on DEAE-
Sepharose column where one of them got in wash with 
the highest activity.  

Table (1): The Purification Steps of Arginase from Serum Healthy Sample

Steps
Volume 

(ml)
Activity

(Unit/ml)

Protein 
Concentration (mg/

ml)

Specific 
activity (unit/

mg)

Total 
activity

Fold
Yield 
(%)

Curd serum Healthy 5 10 0.747 13.3 50 1 100

Ion exchange 
chromatography by 

DEAE-cellulose
6 7 0.330 21.2 42 1.6 84

Gel filtration by 
sepharose-6B

6 4 0.1 40 24 3 48

Table (2): The Steps Purification of Arginase from Serum Patients Samples

Steps
Volume 

(ml)
Activity
(U/ml)

Protein Conc. (mg/
ml)

Specific 
activity (unit/

mg)

Total 
activity

Fold
Yield 
(%)

Curd serum 5 17.6 0.697 25 88 1 100

Ion exchange 
chromatography by 

DEAE-cellulose
6 11 0.300 36.6 66 1.5 75

Gel filtration by 
sepharose-6B

6 8 0.10 80 48 3.2 54
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However, the specifi c activity in this step (exchange chromatography step) is increased to (21.2units/mg) and the 
enzyme is purifi ed as 1.6-fold that of the crude for the healthy serum, and for the patients serum the specifi c activity 
in this step was increased to 36.6units/mg and the enzyme is purifi ed as 1.5-fold that of the crude. This step is also 
useful in purifying serum arginase , then the enzyme in a second and fi nal step is applied to the sepharose6-B gel 
fi ltration results in the increase of the specifi c activity and the fold of purifying with yield of 48, and 54 for healthy, 
and patients serum respectively. 

 



1198    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

 The results in Figure (5) indicate that the molecular 
weight of arginase purifi ed from serum of healthy is 
(94.40 Kd) and for that purifi ed from serum of patients is 
(94 Kd). These results show that there are no differences 
in the serum arginases between healthy and patient that 
means the serum of healthy and patients arginases have 
the same structure and DM has no effect on the arginase 
structure. This study indicates that the molecular weight 

of arginase approximately is 94Kd that approaches to 
those recorded by Masaki et al [14] who are found arginase 
molecular weight to be (105 Kd) in human erythrocyte, 
Joseph et al.[6] (107 Kd)for human liver arginase, Saleh 
et al [13] fi nding (92Kd) for Fasciola gigantica, Shivraj 
and et al.[21] reported (118Kd) for buffalo liver arginase.  

Nelson et al. [15] mention that the differences in 
molecular weight of a specifi c enzyme belong to the 
enzyme source, extraction methods and accuracy of 
purifi cation and some references indicate that the 

genetic and environment situation can also effect on the 
molecular weight value.
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Optimum pH of arginase

  The optimum pH of activity for the purifi ed enzyme 
of both healthy and patients is tested by using various 
buffers with pH rang of (7-11), the results show that the 
activity of arginase increases with pH increasing until 
reach its maximum activity at pH 9.5, then the activity 
declined at higher pH (Figure 6), this fi nding agree with 
those Saleh et al.[13] and Okonji et al. [16] found that the 
optimum pH of Fasciola gigantic arginase and tortoise 

(Kinixys Erosa) liver arginase to be 9.5, Anna et al.[17]

report that the optimum pH of human serum 9.2-9.6. 
Generally arginases of mammalian are previously show 
to have basic optimum pH (9.5–10.5) [18] and that is 
predominantly attributed to that the enzyme active sit 
composed from basic amino acids [19]. The variance in 
activity with pH proposes that at the catalytic site an 
ionisable group may function [7]. The optimum pH for 
arginase in serum of healthy and diabetic subjects is 
similar.  

                                              

  Optimum pH of Arginase Stability

  Optimum pH for arginase stability is determined by pre-incubation of enzyme with a range of pH (7-9), the 
results detect that the pH of arginase stability (9-10) where the enzyme retains (96-98%) of its activity at this range 
for serum (healthy, patients) and the stability is decrease below and over this range (Figure 7). The effect of pH on 
enzyme stability belongs to the protonate or deprotonate side groups, lose an interactions with the adjacent groups, 
thereby changing its chemical features, or changing the ionic state of amino acids which compose the active site of 
enzyme [20]. 
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Optimum Temperature of Arginase Activity

  Each enzyme works within a range of temperature. 
Purified arginase from serum (healthy and patients) 
showed the highest activity at 35oC Figure (8). These 
results were compatible with those of Snehal et al.[7] that 
the maximum activity of cotyledon arginase was found 

at 35 oC, while it incompatible with Shivraj et al.[21] who 
found that the optimum temperature for purified arginase 
from the gut of grasshopper and buffalo liver respectively 
is 400C. An increase in temperature generally leads to an 
increase in reaction rates and then higher temperatures 
lead to a sharp decrease in reaction rates [22]. 

 The activity of an enzyme increases with high 
temperature due to enhance the kinetic energy of 
reactants, as a result of enhancing the number of random 
collisions between enzyme and substrate, therefore the 
probability collision of these molecules in the correct 
orientation, the substrate largely fits into the active site 
of enzyme is enhanced, until the enzyme is reaches its 
optimum temperature. On the other hand, an enzyme 
activity reduces in further increasing in temperature 
due to denaturation of enzyme because energy breaks 
down the weak bonds of enzyme, hydrogen and ionic 
bonds, leading to change the configuration of an active 
site and becomes less complementary to substrate 
shape; therefore the catalytic activity and thus the rate 
of reaction decrease [23]. Other studies found out that the 
optimum temperature of purified arginase activity from 
the liver of tortoise is 600C [16].

Optimum Temperature of Arginase Stability 

  Pre-incubation effect in different temperatures (30-
70) on arginase is tested. Figure (9) show the results of 
incubation of purified enzyme from serum at various 
temperatures for one hour, it can be observed that arginase 
keeps its full activity approximately when incubated in 
the range (30-50) 0C. It is stable at this range but it loses 
its stability by temperature increasing until it reaches 
its least activity at 70 0C where the enzyme retains only 
24% of its activity. This finding is approaching to Nobuo 
et al.[24] who found that the activity of arginase purified 
from cells of Bacillus subtilis dose not decrease during 
the incubation below 55⁰C for 60 min. Other studies 
found that the optimal pre-incubation temperature for 
arginase is 400C for that purified from human vitreous 
humor [25] but it loses its activity up to 500C 
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Figure (9): Optimum temperature of arginase stability that purifi ed from serum 

Activation Energy of Arginase

  Activation energy (Ea) of arginase purifi ed from 
serum (patients and healthy) for conversion of substrate 
to product is calculated according to the relation between 
the logarithms of observed reaction rate constant and 
reciprocal of Kelvin temperature (1/To) [23]. From 
Figure (10a, b) it can be noticed that the activation energy 
of arginase is (14.3, and 5.3 kcal/ mol) for that purifi ed 
from serum healthy and serum patients respectively, 
arginase is an allosteric enzyme from the resulted curve.  
Previous studies report that the activation energy of 

arginase are 5.6, and 7.3, kcal/mol for liver tortoise [16], 
rat liver and kidney arginases respectively [26].

  From these results it is clear that the activation 
energy for serum patients is less comparing with that 
in healthy and this indicates that the catalytic effi ciency 
of the enzyme to convert substrate to products is better 
in serum patients comparing with that in healthy, and 
that is support the fi nding in previous study that the 
serum arginase activity is elevated in diabetic patients 
compared with healthy [4]. 
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Figure (10): Arrhenius Plot for Determining Activation Energy of Arginase Purified from (a) Serum healthy 
(b) Serum Patients. 

Conclusion

 Arginases that are purified from serum of healthy 
and patients share the same properties where arginase 
is a high molecular weight enzyme, thermally stable, 
work and stable in basic medium, but they have different 
activation energies so the diabetes mellitus affects only 
the affinity of the enzyme making it more active but it 
doesn’t affect its structure as well as its properties. 
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Abstract

In view of the common conditions and the security of the country from all the blackmail that is urging, whether 
on the level of the Internet and social communication, there was an urgent need to secure all institutions and 
also secure our phones and our possessions from laptops and others using more accurate safety methods 
than these methods I used the method of destination classification, i.e. identifying the destination so that it is 
possible to secure We can see you through the fingerprint of the destination, and this method that is popular 
recently. In this paper, HoG algorithm was used and this algorithm is considered one of the powerful ways 
to extract the features that we need in the classification process relying on one of the methods of learning a 
machine an algorithm was used naive Bayes. After that, the system is evaluated by calculating the accuracy, 
specificity, and sensitivity and it is found that the efficiency of the system reaches 98%.

Keywords— HoG, Naïve bayes, Bilateral Filter, histogram equalization. 

Introduction

Biometry has recently become one of the most 
widely studied fields of many sub-disciplines, such as 
machine vision, pattern classification and manipulation 
of images. Biometry’s main objective is to create systems 
that can identify individuals with certain observable 
characteristics, such as their face, fingerprints, iris, etc. 
There does not seem to be any particular way of obtaining 
and reading biometric data that does the greatest job 
of ensuring safe authentication(1). Any of the multiple 
biometric authentication approaches has something to 
recommend to them. Some are less invasive, others can 
be performed without the subject ‘s knowledge and others 
are really hard to fake. Automatic face classification, 
along with other biometric methods such as fingerprint 
verification and speech classification, is a thoroughly 
studied field of Computer Science. The human face 
plays a major role in our social contact, conveying the 
personality of individuals. The detection of people by the 
distinctive features of their faces is Facial Classification 
(2). In the past few years, biometric facial classification 
technology has gained considerable interest due to the 
potential for a wide range of uses in both enforcement 

and non-law enforcement, using the human face as a 
gateway to protection (3). Face classification in images 
is a difficult task due to their variable look and the vast 
spectrum of poses they will take. The first need is a 
comprehensive feature set that allows the human type to 
be cleanly discriminated against, even under challenging 
lighting in cluttered surroundings. The analysis of facial 
detection feature sets reveals that locally normalized 
Histograms of Oriented Gradients (HOG) descriptors 
have superior efficiency compared to other current 
feature sets. HOG is one of the well-known object 
classification features. HOG features are defined by 
taking orientation histograms of edge intensity in a local 
environment (4).             

In this paragraph, the range of research that has been 
used classification of facial using HoG feature extraction 
will be reviewed as shown below: 

The feature-based technique for 2D face images 
was implemented. For function extraction, accelerated 
robust features (SURF) and scale-invariant feature 
transformation (SIFT) are used. For experimental 
analysis, five public databases, namely Yale2B, Face 
94, M2VTS, ORL, and FERET, are used. In this thesis, 
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different combinations of SIFT and SURF features 
have been evaluated with two classifi cation techniques, 
namely decision tree and random forest. Writers 
with a mixture of SIFT (64-components) and SURF 
(32-components) have recorded a maximum recognition 
accuracy of 99.7 percent has been presented (5).

Attempts have been made to explain the technical 
phenomena in which the solution to facial recognition 
based on the decision tree is suggested using SVM and 
SURF. Pre-processing, which requires both the input 
image and all the images processed in the archive, 
comes fi rst in this technique. Secondly, to remove facial 
attributes, image processing operations are used. For the 
purpose of preparation and checking, the last decision 
tree with SVM and SURF foundation methodology is 
used. With regard to the error rate, matching time and 
overall accuracy graph, the suggested method shows 
better performance. More specifi c and better results 
are provided by the use of the decision tree has been 
presented (6).

By applying two normalization operations to two 
of the layers, a modifi ed Convolutional Neural Network 
( CNN) architecture is proposed. Network acceleration 
was given by the normalization on process, which 
is batch normalization. To remove distinctive face 
characteristics, the CNN architecture was used and 
the Softmax classifi er was used to identify faces in the 
CNN fully linked layer. In the experiment part, Georgia 
Tech Database showed that the proposed solution has 
enhanced the face recognition effi ciency with better 
recognition outcomes has been presented (7). 

To predict the face, naive Bayes is used to characterize 
the outcome of eigenface function extraction. To sharpen 
the precision, the normalization z-score is applied. The 
200 datasets are divided into data training and checking 
by means of cross validation (k=10) to see the effi ciency 
of the proposed system. The fi ndings indicate that the 
proposed approach can predict up to 70 percent of the 
face picture. In comparison, the precision of estimation 
increases to 89.5 percent (on average) by adding Z-Score 
normalization has been presented (8). 

To extract the local binary features of the image, 
a local binary pattern (LBP) and a center-symmetric 
local binary pattern (CS-LBP) were applied. For facial 
recognition, Euclidean distance, histogram intersection, 

and chi-square distance are used. On the Japanese 
Female Facial Expression (JAFFE) database, the output 
is analyzed and fi ndings are compared in terms of 
recognition rate and time taken for processing. In the 
case of various facial expressions, it has been found that 
CS-LBP provides a higher detection rate than LBP has 
been presented (9). 

HIstoGram oF orIenteD GraDIents (HOG)

HOG is a feature descriptor utilized for the purpose of 
fruit detection in computer vision and image processing. 
In localized portions of an image, the technique counts 
instances of gradient orientation. This approach is close 
to that of histograms of edge orientation, descriptors 
of scale-invariant aspect transformation, and contexts 
of shape, but differs in that it is calculated on a dense 
grid of uniformly spaced cells and uses spatial contrast 
normalization overlap for better precision. Compute a 
Histogram of Oriented Gradients (HOG) includes fi ve 
major steps:

1. global image normalization

2. computing the gradient image in x and y

3. computing gradient histograms

4. normalizing across blocks

5. fl attening into a feature vector

The fi rst stage is the optional global image 
normalization equalization, which is intended to reduce 
the impact of lighting effects. In reality, we use gamma 
(power law) compression, either by computing the 
square root or by recording each color channel. Image 
texture intensity is usually equal to the local surface 
illumination, so this compression tends to minimize the 
infl uence of local shadowing and lighting variations as 
shown as in fi gure (1).

Figure (1) global image normalization



1206    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The second stage calculates the gradients of the fi rst 
order image. These capture the contour, silhouette and 
some texture information while providing additional 
resistance to variations in illumination. The locally 
dominant color channel is used, which gives a wide 
degree of color invariance. Variant approaches can 
also provide second-order image variants that serve 
as rudimentary bar detectors-a valuable function for 
capturing, e.g. bars such as frameworks in bicycles and 
limbs in humans as shown as in fi gure (2)

 

Figure (2) computing the gradient image in x and y

The third stage is intended to create an encoding that 
is adaptive to the quality of local images while being 
immune to subtle changes in pose or appearance. In the 
same way as the SIFT 2 function, the adopted method 
pools gradient orientation knowledge locally. The picture 
window is broken into “units” called tiny spatial regions. 
A local 1-D histogram of gradient or edge orientations 
is accumulated for each cell over all the pixels in the 
cell. The simple “orientation histogram” representation 
is generated by this combined cell-level 1-D histogram. 
The gradient angle spectrum is separated by each 
orientation histogram into a set number of predetermined 
bins. To vote on the orientation histogram, the gradient 
magnitudes of the pixels in the cell are used as shown as 
in fi gure (3).

Figure (3) computing gradient histograms

The fourth step calculates the normalization of 
local groups of cells and the comparison normalizes 
their total responses before progressing to the next step. 
Normalization introduces greater invariance in color, 
shadowing, and edge contrast. This is achieved by 
accumulating a measure of local histogram “power” over 
local groups of cells that we call “blocks.” The result is 
used to normalize any cell in the block. Usually, each cell 

is shared between a few blocks, but its normalizations 
are block-dependent and thus distinct. Thus, the cell 
appears multiple times in the fi nal output vector with 
various normalizations. It can sound repetitive, but it 
increases performance. We are referring to the uniform 
block descriptors as Histogram of Oriented Gradient 
(HOG) descriptors as shown as in fi gure (4).

Figure (4) normalizing across blocks

The fi nal stage extracts HOG descriptors for use 
in the window classifi er from all blocks of a dense 
overlapping grid of blocks surrounding the detection 
window into a consolidated attribute vector.

I. Performance Evaluation using Confusion 
Matrix 

The Confusion matrix is consisting of 2 x2 Table 
that containing four results it produces a classifi cation, 
these are essential performance measures, like accuracy, 
specifi city, and sensitivity which are derived from the 
confusion matrix. The confusion matrix is utilized to 
represent the test of the result prediction model. Each 
of rows stands for the predicted class which means 
the (Output Class), and the columns stand for the true 
class which means the (Target Class). In Table (1), The 
matrix of confusion is displayed, which is described as 
the different values   and equations associated with them. 
Few of these equations are closely related to performance 
analysis.

Table (1): A Typical Confusion matrix [14].

The inputs of the confusion matrix have meaning in 
the context of the problem of data mining: 

1. TN is the number of the prediction of true that in 
the case is negative,
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2. FN is the number of predictions of false that a 
case positive,

3. TP It is a valid forecast number with a positive 
example,

4. FP Is the number of negative false predictions.

The following are the Basic measures derived from 

the confusion matrix:

1) Accuracy 

ACC is determined as a number for all predictions 
of correct (TP + TN) divided by the total number of data 
sets (P + N). The best of accuracy equal to 1.0, while 
the worst equal 0.0. It can likewise be determined by 1 - 
error (ERR) as shown in equation (1).

2) Sensitivity (Recall or True Positive Rate) 

Calculated the number of true positive (TP) predictions divided by a total of positive (P) predictions of this 
method called Sensitivity (SN) or likewise Recall or the True Positive Rate (TPR)(REC). The sensitivity equal to 1.0 
is best, whereas the worst equal 0.0 as shown in equation (2). 

   

3) Specificity (True Negative Rate) 

Calculated the number of True Negative (TN) predictions divided by the total the number of negatives (N) this 
method called Specificity or True Negative Rate (TNR). The specificity equal to 1.0 is best, whereas the worst equal 
0.0 as shown in equation (3).  

 

4. The Proposed Method

The proposed method consists of three main 
stages: first stage acquisition of the image, second stage 
extraction of brain cancer features, selection of more 
suitable features, classification to determine the correct 
category of the brain used precise identification of PNNs 
depends primarily on careful selection of features. 

FEI Face Dataset

The FEI Face Database is a Brazilian facial database 
comprising a collection of facial photographs of 14 
images taken for a total of 2,800 images for every 200 
individuals. All images are colored and taken against 
a smooth white background in an upright forward 
position with a sideways rotation of approximately 180 
degrees. The scale will differ by 10% and each image’s 

original dimension is 640 x 480 pixels. All faces are 
overwhelmingly portrayed by FEI students and workers, 
who are between 19 and 40 years of age with varying 
looks, hairstyles, and decorations. The number of 
participants for men and women is almost the same and 
is equal to 100. 

B. Pre-processing image

The first step in this work is the pre-processing of 
the image to enhance the image of the face. For the 
intention of viewing the image information properly, this 
method is used to boost the image since the photographs 
can often be captured under environments that are 
undesirable under terms of illumination, noise or the 
image size is very large and does not yield reasonable 
results. Converting the initial input templates from 
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the standard RGB color format to the gray level color 
format helps in this process. This is done to enhance 
the perception of details in the models with a focus 
on the brightness factor, which makes it more precise 
and specifi c than the common format of the gray level. 
This improved Gaussian method was used, because of 
problems when Gaussian used a unit, the fi lters were 
improved by doubling the use of another Gaussian fi lter 
due to multiple iterations and different pixel density i.e. 
meaning that pixels with a density similar to the ones 
in the middle are included only to calculate an intense 
density value.

As a result, this technique preserves the edges, 
because the adjacent pixels placed on the other side of 
the edge for pixels close to the edges and therefore large 
differences in density appear in a blur when compared 
to the central pixel. To remove the infl uence of various 
lighting conditions. The color histogram of the grayscale 
image is equalized to eliminate the overall infl uence of 
the illumination in the setting so that the characteristics 
are more distinguishable from the classifi er. Histogram 
equalization should be used for images of the face.

C. Histogram of Oriented Gradient (HOG) feature 
descriptor

In this work, after the image pre-processing, 
the features will be extracted using the HOG face 
classifi cation algorithm, and the additional benefi t of 
using this algorithm is that it will help in extracting the 
features of the image. This method is one of the best 
ways to extract strong features from the image because 
it depends on the vector and the angle to extract the 
features, as previously explained. This will aid in 
training and testing naive bays. HOG extracts the color 
feature and texture feature and forms a context feature. 
These features are stored in a mat fi le and are used to 
train naive Bayes.

D. Naive Bayes Classifi cation

In this paper one of the methods of machine learning 

was used naive bayes. This method is to learn from the 
data and predict the class in which each class has a 
probability that is taken by inserting the features of the 
images that have been trained, and therefore the results 
that come out from them are high-resolution because 
they calculate the probability of error. Bayes theorem is 
shown in equation (4)

Where P(A) and P(B) are probabilities of observing 
A and B P(B|A) is the probability of observing event B 
given that  is true.

EXPerImentaL ResuLts

This method for face classifi cation works best by 
machine learning, which gives very accurate results 
because it works at more than one level and after that, 
a decision is made after entering the strong feature 
that were extracted through HoG and this is explained 
through the results shown below.

Pre-processing stage: a. Pre-processing stage: This 
is the important stage during which the original image 
passes through the process of initialization through the 
use of the enhanced fi lter, through which we obtain a 
clear image empty of noise and with prominent edges.

b. Feature Extraction using HOG Algorithm: 
After pre-processing, feature descriptors are described 
in points of interest in both images, and this is the 
step by which the descriptor is calculated based on 
the areas cantered around the detected features. This 
includes converting the local pixel neighborhood into 
a small vector representation that allows comparison of 
neighbourhoods regardless of changes in face orientation 
or scale. Table (2) shows the extraction of features by 
the hog method, where each column represents its value 
to extract fi ve vector (x, y, o, d, s) represents location, 
scale, orientation and Descriptor. 
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Table (2): Feature Vector of HoG.

Feature Vector of HoG

x y o d s

        9.587 9.08 0.01 0.00 8.0

       11,391 7.57 0.01 0.00 7.9

        6,571 9.95 0.02 0.00 7.8

        7,575 9.34 0.02 0.00 7.8

        9,623 8.30 0.01 0.00 7.8

        6,230 10.19 0.01 0.01 7.9

        9,645 8.29 0.01 0.00 7.9

        6,575 9.95 0.02 0.00 7.8

        7,896 9.16 0.01 0.00 7.9

        8.258 9.36 0.01 0.00 7.9

       10.258 9.29 0.01 0.00 8.0

       11.467 7.86 0.01 0.00 8.0

       12.560 7.48 0.01 0.00 7.9

c.naive bayes Classification: The result of naïve bayes classification of facial shown in Table (3) shown the 
evaluation performance of naïve bayes.

Table (3) Evaluation performance of naïve bayes 

Face classification 

Sensitivity 97.3%

Specificity 97.7%

Accuracy 98.4%

Conclusion

In this paper, the powerful features will be 
extracted using the HoG algorithm and that is the image 
processing process where the image is converted to 
the grayscale image and then the noise is eliminated 
using the optimization algorithm of the gaussian filter 
to preserve the shape of the face and not lose the edges 
that are important in the feature extraction process, then 
the uniformity has preserved The lighting of all parts of 
the image using Histogram equalization, and then the 
strong features will be extracted using the algorithm 

and then classified using naive Bayes which the action 
was performed. The comparison is made by calculating 
the performance of the (Accuracy, Sensitivity, and 
Specificity) test for the FEL face data set and it is evident 
in Table (2) that the accuracy of facial performance is 
98% . 
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Abstract

Sports activity is highly dependent on behavior that greatly affects the level of activity and the result and this 
aspect is related to the amount of awareness that the player possesses during his public and private culture. 
The research aims to know the relationship between these variables among football players. The amount of 
culture that players have reached during their athletic careers.

Keywords: sports perception, behavior, soccer players 

Introduction

The interest in the sports field does not result in 
identifying the factors that contribute to achieving 
mathematical achievement by increasing the control of 
physical or skill qualities only, and I take comprehensive 
integrated attention in all aspects that have a positive 
impact, and from these important 1 aspects is the public 
behavior that plays a prominent role In achieving the 
requirements for the success of the match and achieving 
the ultimate goal of sporting achievement.

In recent times, the behavior of the sports masses 
has become the focus of attention of those concerned in 
this aspect because of its priority in the administrative 
side on the one hand and because it has a direct impact 
on the course of the matches 2 on the other hand, but it 
has taken a negative character and it is one of the very 
common things, so we see unjustified behavior Inside 
the stadiums in the seats of spectators, and that this 
kind of behavior is widespread in many sports stadiums 
and in various sporting events, examples of which are 
the encroachment of the masses against the fans of the 
opponent3, and sometimes the encroachment on the 
properties of the stadiums and the clash of the masses 
with the security side represented by the protection of 
the stadiums, as well as The behavior of the masses 
may occur against players, coaches or referees, as 
we note the riots that occur after matches and the use 
of weapons occurs in some of them. The study of the 

phenomenon of mass behavior in sport is extremely 
important, given that sport is a reflection of society as 
a whole and the amount of the ethics of the individual 
itself, and reflects the amount This kind of behavior has 
increased in society in general in recent years, and this 
has negatively affected sports performance first and then 
the level of achievement, while a Because everyone 
practices sporting activities and it takes the work of 
many members of society without the limit of the age 
group, and that these practices carry within them the 
law or principles that govern these practices and their 
principles (love, obedience, respect) and these principles 
should be considered lofty and important to restrain 
behavior or behavior. It is unjustified 4. Rather, laws and 
principles may have a positive role in modifying and 
refining behavior, and when we are exposed to the study 
of mass behavior on the sporting side, which is desired 
to have social benefits in strengthening relationships 
through love for the club or absolute loyalty to national 
teams and have recreational returns by watching events 
Beautiful movements explain the soul and it is one of the 
aspects that most doctors use in treating patients because 
it keeps the person from all influences that hinder 
thinking, but we find that the behavior or behavior is 
focused in aspects that reflect what is contained in the 
lofty principles of practicing sporting activities.

The administrative aspect represented by the safety 
measures for the public as well as the security aspect 

DOI Number: 10.37506/ijfmt.v15i3.15477
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in the stadiums is to maintain the safety and integrity 
of sports facilities, and this does not mean that the 
security personnel give up the security of the competing 
athletes (players, referees, and administrators), 5 as well 
as securing and protecting important personalities who 
may attend various events, and this is according to For 
a set of precautionary and preventive measures that 
are taken to provide security and safety before, during 
and after the sports competition, especially since the 
stadiums have become one of the places that attract 
large numbers of audiences of all classes, nationalities, 
intellectual levels, and religious and ethnic differences. 
The importance of research is evident in determining 
the reality of public behavior inside sports stadiums, 
including the organizational management of the reality 
of individual safety and the legal nature of work to 
protect the stadiums, whether they are related to fans, 
players, referees or sports facilities, and the extent of 
success of matches inside the Iraqi country.

Methodology

The scientific degree research depends on the 
amount and type of appropriate choice of the correct 
approach. Choosing the appropriate approach to 
research in solving the problem or achieving its goal is 
one of the most important steps that result in the success 
of the research. “As the approach is to follow certain 
logical steps in dealing with problems or phenomena or 

addressing scientific issues to reach To discover the truth 
“ 1.

That is why the researcher used the descriptive 
approach, being the most appropriate approach to 
the nature of the research problem, noting that “the 
descriptive research aims to identify the conditions and 
relationships that exist between facts and manifestations. 
The survey method seeks to collect data from community 
members to try to define a state of society in a certain 
variable or two variables. 

Research and Sample Society: -

The research community included football players 
from the Iraqi Premier League, whose number is (300), 
and the building sample was chosen for the scale by 
(200) by (15) clubs, which are the clubs participating in 
the league, and the remainder are the application sample 
of (60) and the sample percentage was ( 66.6%), with 
the remainder of the sample of (40) players divided into 
two groups for the purpose of conducting exploratory 
experiments, and the correct choice of the research 
sample is one of the things that the researcher must take 
into account as it is the part that represents the original 
community and on which the researcher conducts his 
work and collects His data and information are from 
a representative sample of the original community, as 
Table (1) indicates the details of the community and the 
research sample.

Table (1). Shows the number of individuals in the community and the sample of the research

The total 
Sample 
surveys

percentage
Application 

sample
Percentage

Construction 
sample

Research 
Community

100%2026.6%8066.6200300

1-2 Field Research Procedures:

2-1-1 Measurement procedures.

The current research procedures included preparing 
the two scales with scientific steps coordinated according 
to the nature of work, as they were represented by 

measures of (mass behavior - - and mathematical 
perception), which meet the conditions and psychometric 
characteristics such as truthfulness, consistency and 
objectivity. In order to know their components and the 
extent of their availability among the members of the 
research sample, a tool must be used to measure these 
characteristics or phenomena.
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Accordingly, it was arranged that the researcher 
numbers each component of the standards in relation 
to the scale and uses some statistical means that are 
suitable for construction operations so that he is ready 
for application processes that are comprehensive with 
regard to some of the variables to be studied, and that the 
process of preparing any scale must go through accurate 
scientific steps, including Determine the areas of each 
scale separately and formulate paragraphs for each area. 

2-2 Public behavior:

2-3 Mathematical Perception:

   The researcher prepared a questionnaire form (1) 
in which he presented the paragraphs of the two scales 
to (18) specialists (2) in several fields, including sports 
psychology, tests and measurement, management and 
organization, in physical education and sports science, 
where the measures paragraphs were formulated and 
their number determined. 

2-4 Determine the validity of the paragraphs of the 
scale (public behavior).

Most of the means show that the best way to 
ensure the validity of the paragraphs is by a number 
of experts determining their suitability to measure the 
characteristic for which they were developed is to apply 
(Ka2). Based on that, after the paragraphs of each scale 
were enumerated, the paragraphs of the public behavior 
scale were (21) Paragraph (2) The researcher presented 
the public behavior scale to a group of experts and 

specialists in its initial form in the form of a questionnaire 
questionnaire () using the triple Likert scale on (18) 
experts (2) and a specialist in the field of management 
science, organization, testing and measurement for the 
purpose of discussing scientific aspects .

After surveying the opinions of experts, the 
researcher extracted the statistical method (Ka2) for the 
purpose of determining which paragraphs are valid from 
the scale used by adopting the acceptability percentage 
under the degree (Ka2) to accept the valid paragraph 
in the scale showing the degrees (Ca2) shown by the 
(spss) program for the scale paragraphs with a level 
of significance for most Paragraphs (0.87-0.91) with 
significance level (0.05).

Second: the discriminatory power of the paragraphs 
of the public behavior scale:

To calculate the strength of distinguishing the 
paragraphs, the total grades obtained by the researcher 
were arranged from the highest degree to the lowest 
degree, then the midterm division was determined 
at (50%), “as this percentage achieves the best 
differentiation between the two groups ()” The upper 
and lower group included in the scale by dividing the 
answers The two groups are equal, and the coefficient 
of distinction was calculated for each of the test items 
using the T-test to test the significance of the difference 
between the upper and lower group, and the items 
were able to differentiate significantly, and Table (1) 
illustrates that.

Table (1) the discriminatory power of the (mass behavior) scale paragraphs

Indication level 
(0.05)

Degree (t)
Top groupLower group

DeviationMean deviationMean 

0.033.3211.1242.6790.0261.1311

0.033.5211.3112.8880.0871.1022

0.013.0521.3472.7760.8731.0243

0.022.3721.9122.6931.8841.0324

0.023.0701.9172.8940.5411.6385

0.032.9591.8212.9320.7651.1416

0.032.8251.9532.9730.7891.1617

0.023.1401.2702.9400.1201.3818
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0.032.8371.3222.8300.0501.0229

0.023.1461.0642.9350.4311.41210

0.022.8251.4332.8670.0121.07011

0.022.0551.1252.9551.0001.21712

0.022.3411.2712.5680.8761.27413

0.023.2371.0312.9720.1231.13214

0.022.4141.0502.1860.1051.04115

0.023.1211.3732.9700.1611.24016

0.032.8701.4232.8560.0721.05117

0.032.9191.8402.9610.7051.12118

0.013.0131.3522.9560.8731.02319

Second: The equilibrium distribution:

In order to identify the extent of the proximity and distance of the sample’s answers and the extent of their 
natural good distribution, the researcher calculated the standard error for each of the scale paragraphs, and through 
our observation of Table (2) scientifically proportional values appeared and this is an indication of the good normal 
and moderate distribution of the members of the research sample. 

Table (2). The coefficient of skewness and the standard error of equinoxes show individual responses

The research sample for the Mass Behavior Scal

Standard errorDeviationThe paragraphs

0.0100.1501

0.0741.0522

0.0801.1343

0.0841.2014

0.0801.1345

0.0861.2286

0.0941.3337

0.0721.0248

0.0430.6209

0.0500.71310

0.0150.22211

0.0731.04312

0.0741.05213

0.0410.58014

0.0821.16615

0.0731.04416

0.1031.47017

0.0221.32018

0.0801.13219

Cont... Table (1) the discriminatory power of the (mass behavior) scale paragraphs
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Through the results of Table (2), the standard error 
values   appeared scientifically proportional, which 
indicates the good normal and equilibrium distribution 
among the members of the research sample and is an 
indication of the proximity of the answers of the sample 
members, and the standard error is one of the scientific 
indicators of the amount of good distribution among the 
answers of the individuals of the research sample (1 ), 
And it reflects the scientific conformity of the level of 
the applied aspect.

Through the results of the statistical method for 
collecting and unpacking data, the researcher used the 
(Ka-2) test with a level of significance (0.05) to identify 

the paragraphs that are suitable and those that do not. 
Which does not fit (1-16-18-23-26-27) to become the 
number of paragraphs of the Mathematical Perception 
Scale (24) paragraphs.

3-6-1 Steps to build a mathematical perception 
scale:

It shows the percentage weight and the arithmetic 
mean of the sections of the Mathematical Cognitive 
Scale

1- The discriminatory power of the paragraphs 
of the scale (Mathematical Perception):

Table (4) the distinctive strength of (Mathematical Perception) paragraphs

Indication level 
(0.05)

Degree (t)
Top groupLower group

DeviationMeandeviationMean

0.023.1751.7242.9790.0191.1241

0.023.4531.4312.9670.0541.1322

0.023.1501.5072.7880.8021.0253

0.032.5811.5262.7581.8231.0334

0.023.0921.5742.6660.6021.3475

0.032.9621.8532.8920.8131.1166

0.032.3711.9022.9710.9041.1377

0.023.4521.8362.7740.2311.2258

0.932.8811.3252.9810.1651.0179

0.023.2421.3352.8350.3241.50610

0.032.3251.2572.7660.1351.01411

0.032.1341.2392.9771.0701.23512

0.032.3711.1732.7920.4241.50213

0.023.4021.0612.9570.1161.52514

0.032.9521.8502.8070.8121.11115

0.032.2711.9002.9110.9021.13316

0.023.1521.8322.7200.2301.22017

0.932.0811.3212.9660.1621.01218

0.023.5421.3342.8460.3211.50419

0.032.7251.2502.7350.1321.01620

0.032.3341.2372.9381.0711.23121

0.032.7621.8132.8720.8111.11522

0.032.4711.9012.9810.9021.13223

0.023.6521.8312.7940.2011.22024
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2- Moderate distribution in the field of (mathematical cognition):

Table (5): The coefficient of skewness and the standard error of equinoxes show individual responses 
Research sample (mathematical cognition)

Standard errordeviationThe paragraphs

0.0140.2071

0.0771.1022

0.0791.1313

0.1041.4764

0.0831.1855

0.0711.0166

0.0841.1897

0.0731.0428

0.0150.2239

0.0240.34110

0.0160.23511

0.0801.13212

0.1061.51113

0.0310.44214

0.0140.20315

0.0771.10116

0.0791.12117

0.1001.41618

0.0791.12019

0.0711.015
20

0.0801.132
21

0.0741.051
22

0.0160.227
23

0.0170.241
24
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3- Presentation, analysis and discussion of the results of the correlation between public behavior and 
administrative organization with mathematical perception of the research sample.

Table (6): It shows the extent of the correlation between the public behavior and the administrative 
organization And the mathematical perception of the members of the research sample 

Statistics- Correlations

the behaviorMathematical cognitionStatisticsتاريغتملا

**0.3151correlation

يضايرلا كاردالا
0.004Indication level

7878the sample

يريهامجلا كولسلا
1**0.315correlation

0.041Indication level

7878the sample

It is evident from Table (6) that there is a statistically 
significant direct correlation relationship at a level of 
significance 0.05 between the three measures under 
study (mass behavior and mathematical perception), as 
the value of (correlation coefficient, level of significance) 
has a significance level (0.000) for each of the mass 
behavior, and between Its lowest value is (0.315) for 
both mathematical perception and mass behavior with a 
significance level (0.004), and since all the significance 
level values   are less than (0.05), this confirms the 
existence of a positive relationship between the three 
measures used under investigation.

The results of this study are consistent with the 
findings of the study of Al-Ziyoud (2014).... (1), in which 
the researcher attributes that the reason for this may be 
due to the low cultural level of the study sample and 
their ignorance of the laws and regulations used in sports 
competitions, and it may be the result of suppression 
and economic, social and political conditions. The 
difficult situation, especially at the present time, and the 
accompanying availability of some encouraging factors 
for rioting and violence, such as the absence of social 

control, as well as stimulating the fans’ group, and thus 
they find in sports competitions their opportunities to 
express their opinions and problems.

In this regard, the results of the Captain’s study 
(190)..... (2) also indicate that the motives of sports riots 
do not emanate from the stadium, but rather stem from 
the daily life of individuals.

The results of the current study are in agreement 
with the findings of the Ramzy study (2009) ....(3) and 
the results of the Al-Zyoud and Jarrah study (2012).... 
(4), which showed the absence of public awareness and 
the absence of deterrent penalties against violators.

The researcher attributes that the low level of a 
player’s physical fitness and the player’s attempt to 
cover this deficiency in his inability to keep up with the 
course of the competition, or as a result of his feeling that 
the referees are biased towards the team or the opposing 
player, makes him tend to object to the decisions of 
the referees, and he may return to trying to delay the 
continuation of the competition to gain time and thus 
provoke players And the masses of the opposing team, 
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which would contribute to creating tension and quarrels 
that lead to violence and riots, bad for the fans or the 
players. In this regard, he supported the practice (17) 
....(5), which indicates that sports stadiums are the 
appropriate place to satisfy ulterior motives, the most 
important of which is the search for a scapegoat to cover 
failure and defeat and to blame it.

The results of this study are in agreement with 
the results of the study of Leith... (6) (1985: Leith), 
and the results of the study of Al-Zyoud and Al-Jarrah 
(2012), which recommended the need to apply deterrent 
regulations and penalties to administrators, players, 
or referees who exhibit provocative behavior towards 
others.

This is consistent with what has been indicated by 
the results of the study.... (7) (2005: Milburn) that there 
is a strong relationship between behavioral deviations, 
violence and social skills, and the lack of ability to 
communicate and use the language of dialogue between 
individuals often leads to violence and corresponding 
violence.

The researcher believes that the industry of sports 
excellence is the base on which the sporting affiliation 
is based. The industry of sports excellence requires 
the creation of multiple and wide opportunities for 
competition as it is the motivating engine and the drive 
towards excellence and distinction. Competition in the 
field of physical education and sports does not carry the 
meaning of conflict, but rather carries the meaning of the 
competition that takes place

In accordance with established laws and regulations 
that define the technical and organizational aspects of 
the types of sports activity, the behavior of athletes 
and the ethical values, as they develop to work on the 
development of these aspects, thus forcing athletes 
to respect them and act in accordance with them, and 
on the other hand includes a fair comparison between 
the different levels of sports in their quest to achieve 
excellence and the growth of sports belonging .

He also considers the need to focus on sports 
knowledge and concepts, and on the emotional side, 
by inculcating values   and trends related to sport and 
the way it is practiced. On the trendy side, sport can be 
practiced in all its forms and in healthy ways away from 

violence, intolerance and rioting. Clubs can develop 
sports awareness among individuals by inviting senior 
athletes and critics in the sports field to give lectures and 
hold seminars on sports values   and principles and link 
them to what is happening in the lived sporting reality. 

Conclusions

Through the results of the research, the researcher 
concluded that the amount of positive relationship that 
the players enjoy from the behavior inside or outside the 
stadium enjoys a high level of mathematical perception 
as both variables are directly related to the individuals 
of the research sample and this results from the amount 
of culture that the player belongs to and the amount of 
application The motto of the athlete is love, obedience 
and respect despite the negative consequences. 

Recommendations:

1- Adopting both scales as a means of measuring 
variables for other categories of players.

2- The necessity to study the mathematical 
perception of other sporting events, especially martial 
arts.

3- Linking more than one measuring instrument with 
similar variables for football players and other events 
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Abstract

Background: Health care workers are considered the first and real repelling line in the face of the COVID19 
pandemic, and therefore they have an increased workload, and stress. Understanding risk for burnout is 
critical to supporting health workers and maintaining the quality of healthcare during the pandemic.

Methods: A cross-sectional study design could be used to assessment the level of burnout during COVID 
19. Included 1000 samples as a healthcare worker involved in the study by used of convenience sampling 
technic , The study has been carried out in Iraqi, conducted throughout the period of April 15th, to July 19th, 
2020. A self-administered questionnaire and Maslach Burnout Inventory Human Service Survey were used 
to collect data. 

Results: Overall, burnout were high level among 59.9 % of the participants in the study. High workload 
and intention to leave were associated with burnout at statistically significant (P<0.05), and high significant 
relationship between demographic characteristics (age, gender, level of education, job title, work place ) and 
level of burnout (P<0.05).

Conclusions: The high level of burnout identified among health workers is mainly related to the high 
workload and psychological stress fronting them during COVID 19, as well as the lack of personal equipment 
necessary to protect themselves from this epidemic. 

Keywords: burn out, COVID 19, Assessment, Burnout level 

Introduction

healthy and social workers are exposed to a group 
of stress and influences that increase the negative impact 
on their performance. Burnout It is one of these stress 
and considered a problem worldwide in healthcare 
provider. Maslach & define burnout as syndrome of 
emotional exhaustion, depersonalization and reduced 
personal competence that can occur among individuals 
(1)(2). Burnout presents a challenge that transcends all 
occupations and professions especially for care- and 
service-based professions such as health workers. 
Furthermore, burnout is also known to negatively 
affect productivity, lower job satisfaction, and decrease 
organizational citizenship behaviors. It is estimated that 
healthcare workforce represents 12% of the working 
population worldwide (3,4)

The epidemic COVD 19 in many countries of the 
world that led to the prevalence of fear, anxiety and 
horror among the majority of the world’s population in 
general and in health workers in particular(5) . Health 
care workers(physicians, nurses, dentists and other 
health) are considered the first and real repelling line in 
the face of the Corona pandemic, where high rates of 
infections were formed at them and therefore they have 
an increased workload, and stress in finally lead to burn 
out (2). 

Early identification of this emotional slippage 
is needed to prevent the depersonalization of the care 
provider and patient relationship .where understanding 
risk for burnout is critical to supporting health workers 
and maintaining the quality of healthcare during the 
pandemic (6).

DOI Number: 10.37506/ijfmt.v15i3.15478
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As a result, The deadly and uncontrollable nature 
of COVID-19, for which there is no known effective 
treatment, together with relatively high rate of infection 
and mortality among healthcare providers can provoke 
the feelings of anxiety and stress in medical staff. Issues 
such as social stigmatization, shortage of personal 
protection equipment supplies, and heavy workload on 
the staff can aggravate this situation. Therefore, this 
pandemic is expected to have substantial psychological 
impact on healthcare providers (7). 

Burnout can have serious consequences for both 
patients and the healthcare professionals. It not only 
results in poor physical and mental health outcomes, 
lack of motivation, absenteeism, and low morale in the 
staff, but also leads to deterioration of the quality of 
care provided by the affected staff with resulting poor 
outcomes for patients. Several systematic reviews of the 
literature have found that high levels of burnout in health 
care professionals are associated with less-safe patient 
care (8,9).

Many studies were concerned with psychological 
burnout and showed that health workers are more 
vulnerable to psychological burnout, as one study 
assessment Burnout among healthcare professionals 
during COVID-19 pandemic found that burnout level 
53% in a wide range of medical specialties and other 
rates ranging between 10% and 78% between powers 
European Nursing Worker (10,21).

In 2019, the World Health Organization recognized 
psychological burnt and considered it a professional 
phenomenon and not a medical condition, and defined 
it as a syndrome resulting from psychological stress in 
the middle of work, and that the purpose of this study 
is to know the phenomena and behaviors related to 
psychological combustion among health workers, so 
that we can direct some correct procedures to reduce 
these behaviors as well as increase the self-efficacy of 
all people working in this field (5,7,11).

      In these difficult circumstances, all health workers 
must perform the tasks required of them with skill and 
high efficiency, and it is accepted that any employee 
in order to carry out his duties on. The most complete 
aspect he must have a suitable work environment and be 
in a state of calm and psychological safety. This study 
comes in this context in an attempt to reveal the levels 

of burnout For all employees of government hospitals 
and its relationship to their professional performance. as 
well as increase the self-efficacy of all people working 
in this field (12,13). 

Study sample 

A convenience sample of all individuals working in 
the health care field in all their specialties (N=1000).

Instrument Construction

To assessment the prevalence of burnout among 
health care workers and identify the main causes leading 
to the spread of this burnout , the researchers made 
some adjustments to the questionnaire as required by 
the study design in order to reach the aims of the study. 
The questionnaire consists of two parts: Part I: Self-
administered questionnaire sheet related to demographic 
characteristic of the sample: part II : Self-administered 
questionnaire sheet associated with (burn out according 
to the Cristina Maslach scale ).

A self-managed questionnaire linked to the 
Burnout Assessment, which included a group of 
questions according to the Cristina Maslach scale. The 
questionnaire has 22 items and each item is answered on 
a three-point Likert scale. This tool has been extensively 
used in many studies in different parts of the world(14).

Data collection

An invitation were used to participate in the study, 
which included a letter explaining the purpose of 
conducting the study, as well as a ready-made online 
questionnaire. Inclusion criteria was restricted to 
membership in COVID-19-specific social media groups 
restricted to health care worker. social media including 
Facebook; WhatsApp; and telegram; as well as e-mail, 
were used for global recruitment and dissemination from 
May 1 to June 30, 2020. 

Results 

The (table 1) show the (44.3%) of participant in 
the study at age groups between (18-27) years. Regard 
gender (61.6%) were male. The residence, more than 
half of them (77.5%) from urban area. Regarding the 
level of education the highest percentage is (40.4%) 
of the sample in study were bachelor level. Regarding 
the workplace (59.6%) of sample were work in general 
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hospital. The job title (40.8%) from the sample study 
were nurse. The result of (table 2) found that there is a 
high level of burnout among health workers, where the 
burnout rate was 59.9%. 

The (figure 1) show the nurses more participant 
in this study at present (40.8%) from all study sample. 
The (figure 2) show the level of burnout among overall 
health workers according on their educational level, this 
study found that workers with a diploma degree s are 
high level of burnout this 

The result of (table 3) indicate when assessment 
the level of the burnout for health workers according 
job title there is a high level of burnout in the nurses 
compared to other specialties. This study found that the 
level of burnout is high in the age group between (18-27) 
years, as shown in the (figure 3). 

Table (4) show that there is a highly significant 
association among the health worker burnout and their 
(age; levels of education; workplace; and job title) at 
p-value (0.001).

Table (1) Demographic date

   

Table (2) Overall assessment the level of burnout of health worker

Level of burnout Frequency Percent

low 211 21.1

moderate 190 19

high 599 59.9

Total 1000 100



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1223

    

   

 



1224    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

 Table (4) Relationship Between The Demographic Data And Their burn out Scores

Demographic 
data

Rating and intervals
Assessment

X2 
value

df p-value
Low moderate high

Age

18-27 85 73 285

35.1 8
0.001

HS

28 – 37 70 66 222

38 – 47 30 34 74

48+ 26 17 17

Gender
Female 88 87 209

8.47 2
0.014

SMale 123 103 390

Educational level

Secondary school 31 32 50

36.59 6
0.001

HS

Diploma 59 59 257

Bachelor 87 72 245

Master’s or doctoral Degree 34 27 47

Work place

General hospital 108 96 392

24.76 6
0.001

HS

Health care center 37 39 87

Specialist center 28 30 55

Other 38 25 65

Job title

Doctor 25 39 125

86.27 6
0.001

HS

Pharmacist 26 40 133

Nurses 144 68 196

Other 16 43 145
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Discussion

The aim of this study was to determine the levels 
of burnout experienced by healthcare workers, and 
identifying the various sources of burnout and coping 
mechanism.Through the results of this study was 
found that there are high levels of burnout in the health 
workers (15). Burnout is more prevalent than previously 
reported among healthcare worker during the COVID-19 
pandemic and is related to high workload, stress, time 
pressure and limited organizational support (13).

Health care worker burnout has the form of an 
epidemic that may affect core domains of health care 
delivery, including quality of care, patient safety, and 
patient satisfaction (8). Our study indicates that most 
cases in the research suffer from a high level of burnout. 
This is confirmed by the test results, and according to 
Maslash, it says that if one of the three dimensions is 
high the level of burnout is high, and this is shown by the 
percentage. Thus, the phenomenon of combustion There 
are variations in its degree (12).

There was an high significant between burnout and 
demographic data qualities: gender, age, educational 
level, occupation, marital status (15,16,22). Most of the 
participants were male, and this indicates that these 
results differ from many of the studies that were 
conducted, which showed that the percentage of females 
is more than males, this agree with the study conducted 
in 2013 by Ayala and Carnero (17) .

This study found that high level of burnout among 
health workers during the COVID 19 pandemic this 
agree with (18) The reason may be a lack of experience 
in dealing with such an epidemic, as well as a lack 
of personal equipment to deal directly contact with 
COVID19 patients. 

Most of the participants in this study are from the 
specialty of nursing workers in health institutions of all 
types, as showed in (Figure 1). The reason is that the 
nursing staff constitutes a high percentage of the Ministry 
of Health, this finding agree with study (Prevalence of 
burnout among nurses in Iran (19).

The majority of the participants (25.7 %) with 
diploma in nursing were found to have high level of 
burnout, The reason may be due to the health policy in 
hospitals, where the diploma level is the weakest part 

of the group. Therefore, the level of burnout is high this 
result agree with study conducted in Iran in 2017 entitled 
( Burnout among nurses working in critical care settings: 
a case of a selected tertiary hospital in Rwanda)(18) .

The study found that a high level of burnout in the 
nurses specialty compared to other specialties, and this 
indicates that nurses work in a stressful work environment 
and in direct contact with patients in addition to long 
working times and also wearing the save equipment for 
COVID19 this result agree with study (19,20) . 

The results of this study was found that the place 
of work has a major impact on the level of burnout, 
because workers in general hospitals are assigned tasks 
that are more than workers in health centers and workers 
in specialized centers, as well as the nature of work and 
the presence of isolation room and direct confrontation 
of COVID 19 patients (10,23,24).

From the results of the current study, we emphasize 
that it is important for health care organizations to give 
importance to the need for prevention program , which 
can include parts of positive psychology and training 
in coping policies, Most health workers are exposed to 
burnout may benefit from this programs to improve their 
coping skills in dealing with stressful work problems 
and in reducing their negative emotional responses 
under such circumstances (16).

High levels of burnout as generally were significantly 
more common in younger (≤37 years) participants this 
result of study agree with study conducting by Jalili, 
et al,2020 (10). Regarding the relationship between the 
demographic data and their burn out scores that there is a 
highly significant association between the health worker 
burnout and their age group at p-value (0.001), also 
levels of education shows high significant association 
at P-value (0.001) . The results also showed that there 
is a high significant association between burnout and 
the workplace at p- value (0.001) and there is also high 
significant association between burnout and job title at 
p- value (0.001) this agree with other study (21,22,23) . 

Conclusion

According to this study, the participants in the 
study have high level of burnout (59.9 %) which is 
mostly related to high workload during the COVID 19 
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pandemic. Some factors included in our survey, such 
as increased working hours, exposed to occupational 
pressures that exceed their ability to tolerate, as he is 
in constant confrontation with the patients ’problems, 
insufficient personal protective equipment or lack of up-
to-date guidance, contributed to high rates of infection 
among health care provider at the beginning of the 
disease outbreak. 
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Abstract

The aim of this study is to show the effect of conservative therapy in management of anal fissures in pediatrics. 
Study samples were patients presenting to Central Teaching Hospital of Paediatrics between Feb. 2012 to Mar. 
2013. In prospective descriptive-analytical study,50 cases with anal fissures were evaluated in the pediatric 
surgery outpatient clinic. All cases were subjected to medical history and clinical examination. The collected 
data were classified in tables. In history we focused on dietary habits , bowel habits , rectal bleeding, painful 
defecation & constipation. The collected data consisted of age, sex, presentation & location of fissure. In clinical 
examination we assessed the site , presence of skin tags & PR if needed. All cases underwent conservative 
treatment for anal fissure by using proctocidar ointment locally 2-3 times daily for 3-6 weeks & lidocaine gel 
2% applied 10 minutes before defecation to minimize the pain. Lactulose syrup was given 2-3 times daily 
with meal to soften the stool & Purgative (Dulcolax) orally in addition to dietary habit instructions. Two 
patients only not responded to this regimen , so underwent anal dilatation under general anaesthesia. In our 
study a total of 50 cases (30 cases 60% Males & 20 cases 40% Females) at age between (6 months - 3years) 
presented in central teaching hospital of pediatrics mainly as pain during defecation. All were evaluated , 
diagnosed & managed during the period from Feb.2012 to Mar. 2013 & followed up for 3-6 weeks. In about 
48 cases (96%) associated with constipation & 2 cases (4%) associated with diarrhea. 34 cases (68%) had 
pain during defecation & 27 cases (54%) had bleeding per rectum (streaks of blood or small drops of blood). 
All Patients were diagnosed clinically by history from parents & local examination. 45 cases of fissures in 
ano were located posteriorly, 3 were anteriorly located & only 2 cases have fissures on both sides. 48 cases 
had history of developing symptoms within 2 weeks period & underwent medical management in the form 
of laxatives e.g. lactulose & purgatives e.g. dulcolax in addition to lidocaine gel 2% which is topically 
applied for about 3 to 6 weeks resulting in complete healing. 2 cases (4%) only were not responded to this 
regimen & needed anal dilatation. We found that an acute anal fissure is more common than chronic in 
pediatrics. The most common presenting symptoms were pain during defecation & constipation.

Conclusion: Anal fissures can be simply and effectively treated medically by topical proctocidar ointment 
and lidocaine gel 2% in addition to lactulose syrup & purgative. These are an excellent combination, 
associated with a low recurrence rate and minimal side effects. 

Keywords: Non Operative; Anal Fissures; Paediatrics.

Introduction

The anal canal begins a few centimeters proximal 
to the classic and well visualized dentate line and it 
ends at the anal verge. The anal canal is about 5 cm 
in length. Histologically the proximal end of the anal 
canal is the point at which the columnar epithelium of 

the rectum becomes a transitional epithelium. (6). Anal 
fissures are generally caused by stretching of the anal 
mucosa. In older children, this may occur because of 
constipation, passing hard and/or large stools, straining 
during defecation, prolonged diarrhea, or inflammatory 
bowel disorders such as Crohn’s disease 1. The main 
symptoms of an anal fissure are pain with or without 
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and rectal bleeding. Diagnosis is usually initiated 
because of bleeding or pain associated with defecation.
The healthcare provider can usually diagnose an anal 
fissure based on medical history and a rectal or visual 
exam. Complications of anal fissures may result from 
recurrence,inability to heal, or from treatments used. 
The risk of a subsequent anal fissure is increased in 
persons who have had a previous anal fissure. The main 
complication associated with acute fissures is an inability 
to heal 2. An anal fissure that does not heal within a few 
weeks becomes chronic. These anal fissures become 
deeper and form ulcers (25). If the anal fissure extends 
into the internal anal sphincter muscle (the muscle that 
holds the anus closed) and spasms, it may impair blood 
supply to the fissure, reducing the ability to heal. In the 
case of a chronic, nonhealing ulcer, infection by fecal 
bacteria (bacteria in the stool) is possible. The aim of 
this study is to show the effect of conservative therapy 
in management of anal fissures in pediatrics. 

Patients & Methods

Study samples were patients presenting to Central 
Teaching Hospital of Paediatrics between Feb. 2012 to 
Mar. 2013. In prospective descriptive-analytical study,50 
cases with anal fissures were evaluated in the pediatric 
surgery outpatient clinic. All cases were subjected to 
medical history and clinical examination. The collected 
data were classified in tables. In history we focused on 
dietary habits , bowel habits , rectal bleeding, painful 
defecation & constipation. The collected data consisted 
of age, sex, presentation & location of fissure. In clinical 
examination we assessed the site , presence of skin 
tags & PR if needed. All cases underwent conservative 
treatment for anal fissure by using proctocidar ointment 

locally 2-3 times daily for 3-6 weeks & lidocaine gel 
2% applied 10 minutes before defecation to minimize 
the pain. Lactulose syrup was given 2-3 times daily with 
meal to soften the stool & Purgative (Dulcolax) orally 
in addition to dietary habit instructions. Two patients 
only not responded to this regimen , so underwent anal 
dilatation under general anaesthesia.

Results

In our study a total of 50 cases (30 cases 60% 
Males & 20 cases 40% Females) at age between (6 
months - 3years) presented in central teaching hospital 
of pediatrics mainly as pain during defecation. All were 
evaluated , diagnosed & managed during the period from 
Feb.2012 to Mar. 2013 & followed up for 3-6 weeks. In 
about 48 cases (96%) associated with constipation & 2 
cases (4%) associated with diarrhea. 34 cases (68%) had 
pain during defecation & 27 cases (54%) had bleeding 
per rectum (streaks of blood or small drops of blood). 
All Patients were diagnosed clinically by history from 
parents & local examination. 45 cases of fissures in 
ano were located posteriorly, 3 were anteriorly located 
& only 2 cases have fissures on both sides. 48 cases 
had history of developing symptoms within 2 weeks 
period & underwent medical management in the form 
of laxatives e.g. lactulose & purgatives e.g. dulcolax in 
addition to lidocaine gel 2% which is topically applied 
for about 3 to 6 weeks resulting in complete healing. 
2 cases (4%) only were not responded to this regimen 
& needed anal dilatation. We found that an acute anal 
fissure is more common than chronic in pediatrics. The 
most common presenting symptoms were pain during 
defecation & constipation. 

Table 1: Distribution of Patients According to Sex

PercentageNo. of patientsSex

60 %30Male

40 %20Female
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Table 2: Distribution of Patients According to Age Group

PercentageNo. of PatientsAge Group in Months

24 %121 – 6 Months

38 %197– 12 Months

30 %151– 3 Years

8 %4>3 Years

 

Table 3. Distribution of Cases According to Location of Fissure

PercentageNo. of CasesLocation

90 %45Posterior

6 %3Anterior

4 %2Both Sides

 

Table 4. Distribution of Cases According to Symptoms

PercenageNo. of CasesSymptoms

68 %34Pain during defecation

54 %27Bleeding

6 %3Pruritus

96 %48Constipation

4 %2Diarrhoea

Discussion

Anal fissure is a common proctologic disease & it is 
considered to be the most frequent source of pain during 
and after defecation accompanied by anal bleeding. 
The pain may persist even for several hours following 
defecation.

The standard management of anal fissures in 
pediatrics has recentl y been established with nonsurgical 
methods (30). As it can be inferred from the results, in 
our study like other studies, the male to female ratio was 
(3:2) as shown in (Table I). In this study it’s inconsistent 
with the finding in a study done by Dr.Abid Hussain & 
Dr.Kishwar Naheed in 2011 in which male to female 
ratio (4:1) (30). Regarding the age, the mean age was 
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(7-12) months and the incidence was about 38% & less 
incidence was found in age after 3 years (8%) as shown in 
( table II) ,as it is nearly compatible with the study done 
by Brian P Gillett in which anal fissures manifested in 
children aged from 6-24 months (31). Changing diet from 
liquid to solid & so stool changes from soft to firm may 
explain the increase incidence of anal fissure in such age 
group (32). In concern with location of fissure we found 
that majority of cases were located posteriorly (90%) 
probably because of the relatively unsupported nature & 
poor perfusion of the anal wall in that location . (6%) 
located anteriorly & this is needed for further evaluation 
to exclude inflammatory bowel disease e.g. Crohns 
disease because approximately 20% of them presented 
with anal fissure. (4%) were in bothsides located. This is 
in consistent with study done by Safia Rehman in 2009 in 
which the ratio of anal fissure posteriorly was (47.2%) & 
other locations were (52.8) (33). In our study & according 
to presentation we found that the most common 
presentation was constipation (98%) & pain during 
defecation (68%) associated with bleeding per rectum 
(streaks of blood) (54%). The least presenting symptom 
was pruritus in about (6%) & diarrhea in about (4%). 
This is about to be consistant with the study mentioned 
above by Safia Rehman in 2009 in which constipation 
was (63%) , pain (73.2%) , bleeding (53.5%) & pruritus 
(32.3%). Conservative management of anal fissure last 
for 3-6 weeks. This was noticed in our study that only 
two cases were underwent anal dilatation under general 
anaesthesia. So non-operative measurements gained 
benefit in about 96% of patients in our study & only 4% 
of them underwent dilatation under general anaesthesia. 

Conclusion

Anal fissures can be simply and effectively treated 
medically by topical proctocidar ointment and lidocaine 
gel 2% in addition to lactulose syrup & purgative. These 
are an excellent combination, associated with a low 
recurrence rate and minimal side effects. 

Recommendations

Due to importance of early presentation of patient’s 
with (AF), we recommend that:

1: Importance of education about the disease 
especially in the primary health center services in order 
o increase the possibility knowledge of this disease.

2: Encourage the child to drink plenty of fluids and 
to eat fruit. 

3: Increase lactulose to make faeces softer & Keep 
giving the correct dose for at least one month before 
trying to gradually reduce it. 
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Abstract 

Background: L- carnitine deficiency is common in patients with chronic kidney disease, especially those 
who are in regular dialysis. L- carnitine deficiency associated with high incidence of oxidative stress, 
dyslipidemia and impaired cardiac performance. The present study tends to evaluate the effect of L-carnitine 
supplement on cardiac output in patients with chronic kidney disease on regular hemodialysis. 

Methods: the current study included 105 patients with chronic kidney disease, they were randomly selected 
from patients attending artificial kidney unit at Al-Hussein Teaching Hospital in Thiqar city for regular 
hemodialysis. They were divided into two groups, group I include 35 patients with chronic kidney disease 
who did not receive L- carnitine and considered as control group, group II include 70 patients with chronic 
kidney disease who receive L- carnitine. patients of group II further divided into two subgroups depending on 
dose of L- carnitine. Group II(A), include 35 patients with chronic kidney disease who received L- carnitine 
10/kg body weight one time daily and group II(B): include 35 patients with chronic kidney disease who 
received L- carnitine 10/kg body weight two time daily. Ejection fraction was determined by transthoracic 
echocardiography. Frequency, percentage, association, paired t-test were used for analysis of variables. All 
variables represented by mean ± SD. P value of < 0.05 considered statistically significant.

Results: There was statistically significant increase in the mean of EF% (P<0.001) among patients with 
chronic kidney disease who receive L- carnitine in a dose of 10mg/Kg body weight twice daily (group IIB) 
after six months of treatment in comparison with the baseline values. There was a slight but significant (p< 
0.05) increase in the mean of EF% in patients with chronic kidney disease who received single daily dose 
of L- carnitine 10mg/Kg body weight (group IIA) after six months in comparison with the initial values at 
the beginning of the study.

Conclusion: carnitine supplement in a suitable dose seem to improve cardiac performance among patients 
with chronic kidney diseases on regular hemodialysis. 

Keywords: l-Carnitine, hemodialysis, cardiac output. 

Introduction

L-Carnitine is a water soluble quaternary 
ammoniacal compound, the average body content of 
L-Carnitine in the human is about 300 mg/kg, which 
is stored intracellularly mainly in the skeletal muscle 
and to some extent in the cardiac muscle, while the 
circulating plasma carnitine represent only 0.5% of total 
body content of L carnitine 1-3. The body requirement 
of L-Carnitine is provided either by ingested foods or 

by endogenous synthesis by the liver, kidneys and brain 
4,5. L-Carnitine play an essential role in the transport of 
long-chain fatty acids through the inner membrane of 
mitochondria which is critical for subsequent β oxidation 
and release of energy 6-8. Chronic kidney disease (CKD) 
is one of the common health problems worldwide 
and despite of great advance in management of this 
syndrome it is still represent one of the main causes of 
morbidity and mortality 9. Congestive heart failure is a 
common complication of CKD and it is the principle 
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cause of mortality among these patients 10-12. A variety 
of factors may be considered as risk factors for heart 
failure like anemia, hypertension, and ischemic heart 
diseases 13. Abnormality of lipid metabolism in cardiac 
myocyte and L-carnitine deficiency may predispose 
to heart failure in patients with CKD, by derangement 
of cardiac energy metabolism, increasing oxidative 
stress, and inflammation with subsequent cardiac 
myocyte necrosis 14,15. An increasing number of studies 
have demonstrated that patients with CKD who are in 
replacement therapy with regular dialysis manifested 
L carnitine deficiency 16-18. Many factors contributed 
to this abnormality in L carnitine level among CKD 
on regular hemodialysis, including decrease intake, 
impaired biosynthesis, and removal by dialysis 19,20. The 
present study tends to evaluate the role of L carnitine in 
improving left ventricular function among patients with 
CKD maintained on regular dialysis.

Subjects, Materials and Methods

The present study is a randomized controlled trial 

included 105 patients (63 males and 42 females) with 
CKD on regular hemodialysis, they were selected 
randomly from patients who attending artificial kidney 
unit at Al-Hussein Teaching Hospital in Thiqar city 
during the period from August 2019 to March 2020. 
Their ages ranged from 22 - 65 years old. They were 
divided into two main groups:

1-Group I(control): include 35(22 male and 13 
female) patients with CKD who did not received L- 
carnitine.

2- Group II: include 70 patients with CKD who 
received L- carnitine, they are further divided into two 

subgroups according to the dose of L- carnitine:

i- Group II(A): include 35(20 male and 15 female) 
patients with CKD who received L- carnitine 10/kg body 
weight one time daily.

ii. Group II(B): include 35(21 male and 14 female) 
patients with CKD who received L- carnitine 10/kg body 
weight two time daily.

L- carnitine (MEPACO) was given by i.v. infusion for 
patients of group II for six months. Cardiac performance 
was determined for all groups by measuring EF% 
utilizing transthoracic echocardiography at the beginning 
of the study and the same measurement repeated after 
six months by expert physician. All patients included in 
this study had two session of hemodialysis /week and 
each dialysis session last 3 hours. 

The purpose and procedure of the study were 
explained to all patients included in this study and 
informed consent was taken from all. 

 statistical analysis of data done by using SPSS 
(statistical package of social science) version 25. 
Frequency, percentage, association, paired t-test were 
used for analysis of variables. All variables represented 
by mean ± SD. P value of < 0.05 considered statistically 
significant. 

Results

The study included 105 patients with CKD divided 
into three groups each include 35 patients, the mean of 
their age and sex distribution are seen in figure 1and 2.

 

Figure1: the mean og ages of studied groups. 
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Figure2: sex distribution of studied groups. 

 The result of this study shows significant increase in the mean of EF% (p< 0.001) among patient with CKD 
who received L- carnitine in a dose of 10mg/Kg. body weight twice daily (group IIB) after six months of treatment 
in comparison with the initial values at the beginning of the study table 1 and figure 3. 

Table 1: Mean SD of EF% in different studied groups before and after treatment with L carnitine.

EF%

Groups mean SD P value

Group I

(control)

Baseline 49.1 7.44
0. 471

After 6 month 48.5 6.53

Group IIA
Baseline 50.3 7.80

0.051
After treatment 52.1 6.05

Group II B
Baseline 49.9 5.33

0. 001
After treatment 52. 5 5.77

The increase in the mean of EF% among patients 
with CKD who received single daily dose of L- carnitine 
10mg/Kg. body weight (group IIA) after six months in 
comparison with the baseline values at the beginning 
of the study was less than those who receive two doses 

but it was still significant (p< 0.05). However, there was 
no significant changes in the values of EF% in control 
group (group I) between baseline reading and that after 
six months.
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Figure 3: Means of the cardiac EF% in different studied groups at the start of the study(baseline) and after 
six months. 

 Regarding gender distribution there was no significant difference in gender between the studied groups. The 
mean ± SD of EF% at the start of the study(baseline) and after six months of treatment in different studied group 
according to the gender are shown in table 2. The values of EF% in both treated groups (IIA and IIB) were higher 
after six months of treatment with L- carnitine than baseline levels. 

Table 2: Distribution of the means of the EF% according to the studied group and gender.

Sex
Group IIB Group IIA Control Group 

Before After Before After Before After 

Female

Mean 51.71 53.8 51.13 52.93 48.92 49.23

N 14 14 15 15 13 13

Std. D 5.25 4.14 7.48 6.48 7.60 8.70

Male 

Mean 48.71 51.52 49.65 51.55 49.22 48.18

N 21 21 20 20 22 22

Std. D 5.16 6.57 8.17 5.81 7.52 5.04

Total Mean 49.914 52.45 50.28 52.14 49.11 48.57

N 35 35 35 35 35 35

Std. D 5.33 5.77 7.808 6.059 7.44 6.53

.067 4.160 .573 .157 .020 5.799

.798 .049 .454 .695 .888 022
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Discussion

 Heart failure considered as an actual challenge to 
treat, it affects millions of peoples all over the world, 
with great social and economic impacts on communities 
and high mortality rate 21-23. Accordingly, a great deal 
of clinical trials and researches performed to identify 
an ideal treatment for heart failure, recently L-carnitine 
supplement attract attention in management of this 
disease 24,25. The result of this study reviled considerable 
improvement in cardiac performance as manifested by 
significant increase in EF% among patients with CKD, 
after receiving L- carnitine in a dose of 10mg/Kg twice 
daily for six months (group IIB). However, there was a 
less significant increase in EF% values in those patients 
who receiving L - carnitine in a dose of 10mg/Kg once 
daily for six months (group IIA) when we compare the 
initial reading of EF% values with its values after six 
months of treatment. 

 In agreement with the result of this study 
Ali Reza Serati, etal. reported a significant improvement 
in cardiac performance among patients with diastolic 
cardiac dysfunction when they compare the base line 
echocardiographic parameters with that after three 
months treatment with 1.5 g/day L - carnitine 26. Ioannis 
Rizos , study the effect of L-carnitine supplement on 
survival of patients with heart failure in comparison with 
placebo. Three years survival was significantly in favor 
(P < .04) of patients receiving L-carnitine in comparison 
with those who were given placebo 27.

 The contraction of cardiac myocytes needs 
considerable energy, mitochondria play important role in 
this process as a principle site of oxidative phosphorylation 
28. the main substrates for cardiac myocyte are fatty 
acids, other substrate include amino acids, carbohydrate 
and ketones 29,30. L - carnitine’s play important role 
in βoxidation of fatty acid in the mitochondria, it also 
facilitates carbohydrate utilization 31,32. Furthermore, 
L-carnitine is essential for maintaining normal lactate 
levels of in the cardiac myocyte 28. In heart failure, the 
pattern of energy expenditure switch to other substrate in 
expense of fatty acid leading to increase plasma level of 
fatty acid which further deteriorate cardiac performance 
33. Heart failure is a multifactorial disease with a wide 
scope of pathophysiological mechanisms, it is believed 
that L-carnitine deficiency is one of the abnormalities 

which predispose to improper energy consumption due 
to impaired β oxidation of fatty acid in mitochondria 
34. Accordingly, L- carnitine supplement in patient 
with heart failure may act to correct the derangement 
of mitochondrial function by increasing fatty acid 
utilization and improve cardiac performance to some 
extent 35,36. 
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Abstract

Background and Objectives: More than 27 years of wars, repression and sanction have led to human 
suffering all over Iraq, this study was done to estimate the prevalence rates of symptoms of Post-traumatic 
stress disorder ,and estimating the rate of exposure to traumatic events in Mosul City / Iraq.

Materials and Method: Across- sectional multi-cluster sample survey of 424 respondents aged 18 years 
or older, conducted at Mosul city from January to March 2019 . 159 households were surveyed. Post-
traumatic stress disorder Symptoms and Trauma events measured by the Iraqi version of Harvard Trauma 
Questionnaire.

Results: During the past 27 years ( 97.96% ) of respondents experienced at least 4 traumatic events, ( 
26.14%) experienced between 5-10 traumatic events and ( 17.51%) experienced more than 10 traumatic 
events .The most common traumatic events experienced by respondents were home searching while they 
were present , witnessing murder and murder of family members. The prevalence of respondents with 
symptoms of Post-traumatic stress disorder der was (25.88%). Symptoms were more prevalent in women 
than in men with p value < 0.001 for PTSD.

Conclusion: The findings of the study are concluded that the prevalence rate of symptoms of Post-traumatic 
stress disorder were high. This finding suggest the need for volunteer and health care planner.In addition to 
the need for trained mental health care professionals. 

Keywords: Post-traumatic stress disorder, Iraqi version of Harvard Trauma Questionnaire(HTQ), Mental 
Health Symptoms 

Introduction

More than 27 years of wars & conflict have led to 
widespread human suffering & substantial population 
displacement in Iraq(1). In 1980-1988 during Alkadisea 
(Iraq- Iran war) ,this war have led to an estimated 1 million 
death and during this period ,the Iraqi Government 
forced people to enroll in what was called the civilian 
army (Algesh Al-Shaabi) (2).People were taken from 
their homes, and mobile check-points intercepted 
people on the streets. Those captured were sent to the 
war-front without training to be slaughtered. The tactics 

used by the government and the party terrorized the 
people and created an atmosphere of fear because their 
lives were in real danger. To avoid being sent to the 
war-front, some Iraqis left the country to an unknown 
future and others went in hiding leaving their families 
without financial support (2) .As if the suffering was not 
enough, shortly after the Iraq-Iran war was ended, Iraqi 
Government ordered the invasion of Kuwait in 1990. 
This led to second Gulf war in 1991, and the coalition 
forces headed by the US used all the available fire power 
that destroyed the infrastructure and all basic services. 

DOI Number: 10.37506/ijfmt.v15i3.15481
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Bombing continued day and night for weeks and Iraqis 
expected to die at any moment. Bombing of cities forced 
families to disperse in rural areas and family members 
lost contact with each other and no news was considered 
as bad news (3).The sanctions imposed on Iraq in 
1991 made a bad situation worse and created financial 
hardship, poor essential services as electricity and water 
supply and unemployment (4).The 2003 war was the last 
straw to break the camel’s backing. The dismantling of 
the structure of government created chaos, violence, 
looting, and destruction of what remained from poor 
essential services. On the top of the massacres of people 
by the invading forces, lawlessness, lack of security, and 
violence left mutilated dead bodies lifted on the streets 
after they killed and people felt unsafe even in their 
homes. Looting and destruction of hospitals and other 
health facilities, led to shortage of care and medicine 
even for emergencies (5,6).Over recent years, the number 
of refugees has increased tremendously worldwide(7). 
The main reasons fueling this global refugee crisis 
and mass migration were conflict, war, persecution, 
violation of human rights, and economic and political 
crises (8.9) .By the first half of 2014, the number of 
refugees worldwide increased to over 19.7 million, more 
than half of whom fled from Iraq , Syria, South Sudan, 
and Afghanistan. This number is considered to be the 
largest number of refugees and worst humanitarian crisis 
since the second world war (10). Finally, this survey is 
conducted this among the general population of Mosul 
City to determine the mental health symptoms following 
wars and repression at Mosul city, rate of exposure to 
traumatic events and estimate prevalence rates of Post-
traumatic stress disorder. 

Methodology

The study was multistage cluster sample from 1st 
of January to 31st of March 2019 .The study used a 
two stage methodology . Study population included all 
residents within the municipal border of Mosul city. 

Because of lack of accurate official census, a new list was 
assembled from the dietary ration charts. I also depended 
on the United Nations Children’s Fund(UNICEF) 
expanded program on immunization. Estimation of total 
population size was based the number of children aged 5 
years or younger vaccinated by the oral polio vaccination 
program & assuming that these children formed 20% of 
the population. I estimated that the total population Mosul 
city to be slightly more than 1 million individuals (11).In 
the first sampling stage, we divided Mosul City into 53 
clusters, with the probability proportional to population 
size. In the second stage of sampling, three household 
was selected within each cluster.By blindly throwing a 
pen onto map a spot was selected as the starting point 
for the survey. The first house on the right was selected 
for the first interview, the next house was selected to be 
the closest house to the right when leaving the house just 
surveyed.The procedure was repeated until 3 households 
within the cluster had been surveyed; all members of the 
selected household aged 18 years or older were asked to 
participate in this survey. After selecting the household, 
I met the head of the family to explain the purpose of the 
survey, and the benefits of participating and a consent 
was obtained. If the head of the family was not available, 
the eldest male gave permission to interview the family 
members. If no one was available in the house we asked 
a neighbor about the where about of the occupants. If 
they had departed permanently or were not expected to 
return before I had to leave the cluster, the household 
was not replaced, but if they were expected to return, I 
revisited at least twice before declaring the household 
unavailable. All instruments in this survey study were 
designed to provide information on the mental health 
status of the population in relation to war-related 
psychological trauma. Demographic information about 
sex, age , marital status. Data obtained and analyzed 
by SPSS computer system “ver. 25”, were described 
using the (Means, Standard deviation, Frequency and 
percentage). 
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Results

Table (1): Respondents Socio-demographic features Sample size=394

FemaleMaleTotalCharacteristic

259135394Sex

259135394Male

Female

Age group

67(25.86%)51(37.7%)118(29.94%)18-24

77(29.72%)24(17.7%)101(25.63%)25-34

69(26.64%)40(29.6%)109(27.66%)35-44

46(17.7%)20(14.81%)66(16.7%)>45

Marital Status

109(42.08%)30(22.22%)139(35.27%)Single

141(54.44%)98(72.59%)239(60.65%)Married

9(3.47%)7(5.18%)16(4%)Widow

Cont... Table (1): Respondents Socio-demographic features Sample size=394

A total of 159 Households were surveyed, From 
these 424 individuals aged 18 years or older were 
interviewed , only one household (0.6%) refused to 
participate in the survey. 20 individuals (4.7%) did 
not participate because they absent although they were 
revisited twice , and 6 persons refuse to be interviewed . 
One cluster of 53 total clusters was not surveyed because 
of insecurity reasons. Finally data of 394 respondents 
used for analysis demographic sample characteristic are 
summarized in table (1). The table (1) indicates that the 
participants in the study are 394 participants between the 
age of (18- more than 45) years old. “The table also shows 
that the highest percentage of the sample (29.94%) are 

in the age group of (18-35) years old, while the lowest 
percentage of them (16.7%) are at the age group of 
(>45) years old. Concerning other socio-demographical 
variables; the table shows that about (65.73%) of the 
sample are female, While man approximately (34.27%). 
On the other hand, (60.65%) of participant are married. 
This study similar with (Younis et .al , 2020), found 
the majority of the sample were women approximately 
(60.5%)(12) . On the contrary, in the study (Mahmoud ,et 
al,2020), who found the percentage of men was higher 
than that of women(13). 
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Table(2) demonstrated that exposure to trauma 
events was checked using Part 1 (Trauma Events) of 
Harvard Trauma Questionnaire (HTQ), which measures 
the traumatic events over the past 27 years since 1979.
Using these Questionnaire, a total of 69 participants 
(17.5%) experienced 11 or more traumatic events,386 
Participants(97.9%)experienced 0-4 Trauma events and 
103(26.14%) experienced 5-10 traumatic events.The 
most common traumatic event reported by respondents 
were searching their homes by Coalition Forces. 376 
(95.43%) of respondents reported that their homes 

were searched by Coalition Forces, 86% of respondents 
reported that they witnessed murder by execution. 
55% of respondents indicated that they experienced or 
exposed to combat situations (explosions, artillery fire 
and shelling) during the 2nd and 3rd Gulf wars . 

Discussion

This survey conducted in early 2009 among the 
population of Mosul City, the following table show a 
comparison of my study with other study

 

7/1979-4/2003 5/2003-present 
/Yes /No /Yes /No 

1 Present while someone searched for people or things in your home. 10 384 376 18 
2 Searched 2 392 125 269 
3 Forced to leave your hometown and settle in a different part of the country with 

minimal services 
207 187 0 0 

7/1979-4/2003 5/2003-present 
/Yes /No /Yes /No 

4 Imprisoned  7 387 35 359 

5 Suffered ill health without access to medical care or medicine 21 373 11 383 

6 Suffered from lack of  food or clean water 9 385 2 392 
7 Lacked shelter 11 383 3 391 
8  Exposed to combat situation (explosions, artillery fire, shelling) or landmine. 57 337 217 177 
9 Serious physical injury from combat situation or landmine 15 379 4 390 
10 Serious physical injury of family member or friend from combat situation or landmine 21 373 1 393 

11 Witnessed rotting corpses 0 0 92 302 

12 Confined to home because of chaos and violence outside 0 0 69 325 

7/1979-4/2003 5/2003-present 

/Yes /No /Yes /No 

13 Witnessed torture 0 0 37 357 

14 Witnessed murder 0 0 341 53 
15  Murder or violent death of family member (child, spouse, etc.) 105 289 11 383 
16 Murder or violent death of  friend 2 392 9 385 
17 Forced to pay for bullet used to kill family member (child, spouse, etc.) 1 393 0 0 
18 Received the body of a family member(child, spouse, etc.) and prohibited from 

mourning them and performing burial rites 
1 393 0 0 

19 Disappearance of a family member (child, spouse, etc.) 19 375 0 0 

20 Someone informed on you placing you and your family at risk of injury or death. 0 0 20 374 
7/1979-4/2003 5/2003-present 
/Yes /No /Yes /No 

21 Tortured (i.e., while in captivity you received deliberate and systematic infliction of 
physical and/or mental suffering) 

7 387 6 388 

   

 

 

 

Table 2: Trauma Events indicate whether you have experienced any of the following events (check «yes» or 
«no» for each column). 
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Comparison of my study with other studies

Place of StudyPTSDResearcher

Afghanistan42.1%Barbara Lopez

Nangarhar(Eastern Afghanistan)20.4%William F.Scholte

Guatemalan Refugees living in Mexico12%Sabin M& Lopez Cardozo

Cambodia7.3%Dubois V.& Hauff E.

Mosul (North of Iraq)25.88%My study

This study revealed high prevalence of Mental 
health Symptoms of PTSD due to high exposure to 
traumatic events. This is consistent with other study 
done in Afghanistan, but it is higher than those in 
Cambodia & Guatemala. This may be related to Iraq’s 
tragic history during the past 30 years.Individuals in Iraq 
had continuously experienced war and civil pressure. Al-
Qadesea war was followed by the 2nd Gulf war ( with 
Coalition Forces), then the Iraqi people were extremly 
affected by embargo for more than 10 years, furthermore 
the Coalition Forces invasion and occupation of Iraq was 
followed by violence from civil fighters .The PTSD was 
very low in Cambodia , this is may be due to that the 
Researcher used different instrument in defining the 
PTSD where he used the DSM 1V criteria . while the 
PTSD was low in Guatemala , may be that the study done 
20 years after civil conflict. Expectedly , respondents 
who reported previous mental illness had worse mental 
health outcome , including higher level of symptoms 
of anxiety and depression and this is consistent with 
findings of other mental survey in post war settings such 
as that done in Afghanistan by Scholte (3,14,15,16).In this 
study 69 of Mosul city respondents experienced multiple 
traumatic events, this was associated with higher rates of 
PTSD symptoms, this is consistent with a study done in 
Afghanistan by Barbara Lopez1. There was significant 
increase in all selected mental health outcomes with 
increasing numbers of traumatic events, but with high 
number of traumatic events (>10 ) all mental health 
outcome PTSD could occur at the same weight, this is 
consistent with what was reported by Sabin M.& Lopes 
Cardozo where they reported that PTSD could occur when 
the respondents experienced more than trauma events 
(17).Finally, the events that could lead to PTSD more 
than other mental health outcomes was being suffering 

physical injury to the person himself , disappearance 
of family member. No one of the respondents reported 
that themselves or a member of their family had been 
kidnapped on answering the part 1 (trauma events) of the 
Harvard Trauma Questionnaire, this reflect the insecurity 
that the Iraqis still suffering from where the respondents 
scare to give any information about kidnappings. 

Conclusion

 The findings of the study are concluded that 
the participants among the population of Mosul city , 
many had experienced traumatic events during the long 
history of armed conflict , repression and insufficiency 
of essential material and basic needs . Mental health 
symptoms are highly prevalent, especially in those 
who experienced multiple traumas and in women and 
it is over the capacity of primary health care workers 
for ongoing support and treatment. And that the mental 
health needs in Iraq should be supported. 

Recommendation:

This report recommended building and applying 
such mental health education programs in most Iraqi 
governorates of traumatic event to improve peoples’ 
knowledge and awareness about Post-traumatic stress 
disorder. 
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Abstract

Background:-Human umbilical cord blood- mesenchymal stem cells(HUCB-MSCs) hold great promise in 
vitro neural differentiation and therapy for neurodegenerative disorders. It has demonstrated that the number 
and differentiating potential of bone marrow mesenchymal stem cells (MSCs) decrease with age. Therefore, 
the search for alternative sources of MSCs is of significant value.

Objective:-To determine the possibility of obtaining clonally expanded UCB-MSCs and evaluate their rapid 
induction and differentiation into neural cells in vitro.

Methods:-MSCs were isolated from HUCB by combining gradient density centrifugation with plastic 
adherence. In order to identify factors that able to lead to neural differentiation, the cultured cells were 
treated with retinoic acid (RA) and B-mercaptoethanol (BME). Differentiating characterization of UCB-
MSCs were detected by immunocytochemistry analysis.

Results:-UCB-MSCs appeared like the fibroblast cell and these cells were extensively expanded in culture. 
The results showed that UCB-MSCs were positive for CD71and CD90 but were negative for CD34. The 
immunocytochemistry staining indicated that the differentiated cells give positive response for nestine 
marker. The result confirmed for neural progenitor differentiation of MSCs.

Conclusion: The results of this study confirmed that UCB provides a great source of stem cells for using in 
treatment of neurodegenerative disorders of the central nervous system. 

KEY words:- mesenchymal stem cells, umbilical cord blood, neuronal induction, in vitro.

Introduction

Human umbilical cord (HUC) has been suggested 
to represent another promising source of mesenchymal 
stem cells (MSCs) (Wang et al.,2004; Hernandes et 
al.,2020).

During pregnancy, the mother and fetus are 
connected by the umbilical cord which is composed 
of umbilical vessels (two arteries and one vein) and 
specialized mucous connective tissue called Wharton’s 
jelly, all covered by the amniotic epithelium (Can 
&karahuseginoglu,2007).

Umbilical cord blood (UCB) is considered one of 
the most abundant sources of non embryonic stem cells. 
The collection of MSCs from UCB that is discarded at 
the time of birth is an easier, less expensive and non-
invasive method than collecting MSCs from bone 

marrow aspirates (Chang et al.,2006). These MSCs 
attract special interest due to these specific advantages 
over embryonic and adult stem cells counterparts , since 
there are also no ethical issues associated with UCB. 
Another important characteristic of UCB-MSCs is that 
they are less immunogenic, and therefore do not elicit 
the proliferative response of allogenic lymphocytes in 

vitro( LE Blance et al.,2003).

In the past decade, the studies showed that human 
UCB contains hematopoietic stem cells (HSCs) and 
MSCs, both of which can be used as alternative sources 
to bone marrow for cell transplantation and therapy. The 
HSCs of UCB have already been proven useful in treating 
various hematological disorders. On the other hand, the 
identify of MSCs had remained elusive until they were 
recently isolated as a homogenous cell population by a 
number of different laboratories .
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The most common source of MSCs has been the 
BM, but aspirating BM from the patient is an invasive 
procedure and in addition, it has been demonstrated 
that the number and the differentiating potential of 
BM-MSCs decreases with age. Therefore, the search 
for alternative sources of MSCs is of significant value, 
so far, little success has been reported in the literature 
about the isolation, characterization and differentiation 
of MSCs from UCB 13. 

It was reported that UCB- derived could differentiate 
into mesoderm cell lineages such osteoblasts, 
hepatocytes, neuron like cells 2 and cardiomyocytes. 
Previous reports have shown that UCB-MSCs can 
be trans differentiated into neural linage by treating 
with nerve growth factor and retinoic acid. This 
multilinage differentiation capacity, the expression of 
neural properties and overlapping genetic programs for 
hematopoiesis and neuropoiesis (Tershikh et al, 2001) 
suggest that UCB cells may have the ability to trans 
differentiate into neural cells.

In 2003, Buzanska et al. succeeded in isolating and 
establishing a neuronal stem progenitor cell line from 
HUCB, and they were compared early and late passage 
for growth kinetics and the ability to differentiate into 
neurons, astrocytes and oligodendrocytes. In another 
study, demonstrate that isolated adherent cells expressing 
MSCs –related antigens such as Sh2 , CD29 and CD13 
from a mononuclear cell fraction of UCB (Jeong et 

al.,2004).

Material and Methods

Cord Blood Cells Separation:

All CB sample were obtained freshly from discarded 
placenta of full term normal vaginal deliveries, blood was 
kept in anticoagulant treated sterile bag or tubes. Cord 
blood was diluted 1:1 with PBS, the diluted blood was 
carefully overlaid on Ficoll – paque at a ratio 3:1 in 10 
ml sterile conical tubes, the specimens were centrifuged 
on a cooling centrifuge for 20 minutes at 2000 rpm at 
4Cه. After density gradient centrifugation, the resulting 
MNCs were retrieved from buffy coat layer and washed 
with PBS at 2000 rpm for 5 minutes at 4Cه

Culturing and expansion of mesenchymal stem 
cells in vitro

The final suspension of MNCs was cultured in 
IMDM + 10% FCS at final concentration 1-2 X 106 cells/ 
ml. Cultured were maintained at 37Cه in humidified 
atmosphere containing 5% CO2.

Cells where allowed to adhere overnight and non 
adherent cells were washed out with medium changes.

Cultured were maintained, to get hold of developing 
colonies of adherent fibroblastoid cells. Fibroblastoid 
cells were recovered between days (8-10) after initial 
plating using 0.25% trypsin-EDTA, recovered cells 
were replaced at a ratio of 1:3 in the same conditions. 
The cells began to proliferate and formed a monolayer 
of fibroblasts cells for the next (6-8) days.

Immunophenotypic analysis of mesenchymal 
stem cells

After fibroblastoid cells were dispersed with 
trypsin-EDTA, the cells were re cultured in multi-well 
tissue culture plates at a density of 1X104 cells/well in 
IMDM+ 10%FCS.

The cells were allowed to developing a monolayer 
of adherent cells within 4-5 days, then the medium was 
aspirated and the multi-well plates washed two times 
with PBS for 10 minutes, then washed with PBS and 
they were leaved to dry, after that the plates were ready 
for Immunophenotypic procedure.

Neuron like cells differentiation

Mesenchymal stem cells were induced for 
neurogenic differentiation, the fibroblastoid cells were 
re-cultured in multi-well tissue culture plates at a density 
of 1X104 cells/well in IMDM+10%FCS for 1 day. After 
twenty four hours, medium were replaced with pre- 
induction medium consisting of IMDM +10%FCS+1m 
B-mercaptoethanol (BME) for two days.

To initiate neural differentiation, the pre-induction 
medium were removed, and the cells were washed with 
PBS and transferred to neuronal induction medium 
composed of 0.5mm retinoic acid (RA) and 100 mm 
B-mercaptoethanole in IMDM+10%FCS for 5 days .

The morphology of cells was observed under 
inverted microscope every 1 day, when the shapes of 
cells no longer changed, the expression of nestine was 
confirmed by immunocytochemistry analysis. 
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Results

-Culturing and expansion of mesenchymal stem 
cells from umbilical cord blood

The cells isolated by gradient density centrifugation 
showed heterogeneity during the fi rst 6 days. The 
adherent cells were observed on days 3 and 6 days. 
The spindle -shaped cells appeared at the bottom of 
culture fl asks, and many round cells were suspended in 
the medium. Cells were completely removed from the 
medium. The adherent cells began to proliferate, and 
the numerous fi broblast like-cells could be observed 
and gradually grow to form small individual colonies 
displaying fi broblast-like morphology as well as a small 
round cells can also seen (Fig.1,2).

When the cells grow to 70-80% confl uence, the cells 
were ready for the fi rst passage (Fig. 3). The passage 
MSCs behaved similarly to those in primary cultures 
after (6-8) days (Fig. 4).

Immunophenotypic analysis of mesenchymal 
stem cells in vitro

After the fi rst passage, the isolated cells were prepared 
for examination and analysis by immunocytochemistry. 
The cultured cells from UCB expressed positive response 
for MSCs surface markers CD71 and CD90. However 
the cells were negative for hematopoietic lineage marker 

CD34. These results indicated that the isolated cells in 
this study represented HUCB-MSCs and were not mixed 
with cells of hematopoietic origin (Fig.,5,6,7).

Neuron like cells differentiation in vitro

Undifferentiated MSCs displayed a fl at morphology 
with short processes. To identify conditions that may 
induce differentiation towards a neural phenotype, the 
multistep induction method were used. When the cells 
were treated with (BME) after (1-2) days, most of cells 
became bipolar and extended long processes while other 
cells were rounded (Fig.,8).

When the cultures treated with neuronal induction 
medium consisting of (IMDM+10%FCS+RA+BME), 
the cells acquired the morphology of neuron cells 
exhibiting a retractile cell body with extended neuron 
like structures (Fig.,9).

The morphological changes increased progressively, 
so in the areas of higher cell density, the differentiated 
cells were arranged into a network like structure (Fig.,10). 
After seven days of neuronal induction, differentiated 
cells exhibiting neural-like morphology(Fig.,11,12) 
and cells positive response for nestine marker, which 
is generally used as a specifi c marker for early neural 
progenitors, could be observed in the HUCB-MSCs 
cultures(Fig.,13,14). 

Figure(1):The morphology of UCB-MSCs which cultured in IMDM+10% FCS showed that the cells after 3 
days of culturing ,most of cells are fl oated (thin arrow) and the remaining of cells began to adherent on the 

culture fl ask (thick arrow) and the cells appeared as a spindle – like shape (X160)
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Figure(2): The cells after 6 days in culture, the cells began to proliferated and numerous fi broblast like cells 
and gradually grow to form small individual colonies (arrows)(X160)

Figure(4): The cells after 3 days from the fi rst passage of culturing showed that cells appeared spindle-like 
cells (arrows) (X160).
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Figure(5): Immunophenotypic analysis of MSCs on the end of the fi rst passage , the cells were positive 
response for CD 71 marker and stained with brown color (arrows)(X160).

Figure(6): Immunophenotypic analysis of MSCs on the end of the fi rst passage , the cells were positive 
response for CD 90 marker and stained with brown color (arrows)(X160). 
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Figure(7): Immunophenotypic analysis of MSCs on the end of the fi rst passage , the majority of cells were 
negative response for CD34 marker and this stained with blue color of counter stain hematoxylin(arrows)

(X100.8) 

Figure(8):The morphology of differentiated MSCs in vitro after treatment with BNE, the cells after one day 
of culturing showed that the cells become bipolar and extended to processes(thick arrows) while other cells 

were rounded (thin arrows)(X100.8).
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Figure(9):The morphology of differentiated MSCs in vitro after two days for treatment with pre-induction 
medium, the cells acquired the morphology of neuron cells (X100.8)

Figure(10):The morphology of differentiated cells after 3 days from treated with neural induction medium, 
the differentiated cells were arranged into network like structures( arrows) (X100.8).
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Figure(11):The morphology of differentiated cells after 5 days from treated with neural induction medium , 
the cells exhibiting neural –like morphology (X100.8).

Figure(12): The morphology of differentiated cells after 7 days from treated with neural induction medium , 
the cells exhibiting neural –like morphology (X100.8).
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Figure (13):Detection of nestin marker in vitro neurogenic differentiation of UCB-MSCs showed neural –
like cells were positive result( brown stain)(arrows). 

Figure(14): Detection of nestin marker in vitro neurogenic differentiation of UCB-MSCs showed neural –
like cells were positive result( brown stain)(arrows). 
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Discussion

There are many hematopoietic stem cells and 
mesenchymal stem cells in the umbilical cord blood, 
there are many methods to isolated MSCs including: 
flow cytometry, gradient density centrifugation and 
immunomagnetic selection. The Ficool- paque (1.077 g/
ml) were used to isolate MSCs from UCB combined the 
gradient density centrifugation with plastic adherence 
and changed the medium many times to purify MSCs 
after gradient centrifugation. The isolated cells expressed 
the characteristics of MSCs suggesting that the method is 
an ideal way to isolate UCB derived MSCs. UCB-MSCs 
possess versatile differentiation potential ranging from 
mesenchyme- related multipotency to neuroectodermal 
and endodermal competency, such as osteoblasts, 
adipoblasts, neuron- like cells and hepatocyte- like 
cells( 6; 5). In the present study, cells were successfully 
isolated from UCB using the attachment method and 
this method is relatively simple and can easily give 
homogenous MSCs, these findings are in agreement 
with previous studies.

Mesenchymal stem cells are capable of self renewal 
and possess a high proliferative capacity and the potential 
from multilinage differentiation (9).

Previous studies have reported that HCB tissue 
demonstrated the advantages of providing an abundant 
supply of cells from donors via a non invasive procedure 
with low risk of infection and can therefore be considered 
an attractive source of MSCs (1, 19).

The results of present study showed that many of the 
adherent cells isolated displayed a typical fibroblast- like 
morphology, these results correspond to other studies 
results, which reported the morphology of isolated MSCs 
from UCB and Whoton,s jelly of human umbilical cord 
tissue 1,9,15

The Immunophenotypic analysis of cultured MSCs 
from UCB suggest that these cells closely resemble 
cultured MSCs obtained from bone marrow 13,16,18.As 
reported by Pittenger et al. (1999) ,UCB derived MSCs 
have a characteristic set of surface markers that include 
cluster of differentiation (CD) markers, for example 
MSCs are positive for: CD24,CD44, CD71, CD90, 
HLA-A,B,C and SH2, SH3 and negative for: CD10, 
CD11b,CD14, CD34, CD45 and HIA-DR, DQ. Our 

results indicated that the MSCs-UCB are positive for 
CD71, CD90 and negative for CD34. This observation 
are in agreement with other studies as in (Hou .,2003; 
Lee et al.,2004;Mnati et al.,2012 and Li et al.,2013).

Many literatures demonstrated the potential of 
HUCB-MSCs to trans differentiation into neurons by 
inducing the cells to cross the germ line barrier and 
generate an ectodermal specified lineage and can be used 
for treating neurodegenerative disease (Lee et al.,2004). 

Jang and colleagues,(2004) have demonstrated that 
treating MSCs with B-mercaptoethanol and retinoic 
acid resulted in a vary drastic difference in cellular 
morphology of MSCs from a fibroblastic to a spindle- 
shaped elongated process resembling the neuronal 
phenotype. The results of current study is agreement 
with results of previous report.

Other studies have shown that the HUCB-MSCs 
need exposure to four- step treatment with a combination 
of growth factors for trans differentiation into neurons 
(Lee et al., 2004).

Retinoic acid (RA) ,a derivative of vitamin A , is 
essential in maintaining normal cellular growth and 
development. In fact, RA is present in various tissues 
of both embryonic and adult animals, in particular in the 
nervous system (Mc.Caffery and Drager, 1994), where it 
promotes neuronal differentiation. Previous studies have 
demonstrated that RA induces both a greater number of 
neuritis as well as increased nitrite length in cultured 
neurons(Maden, 2001).Retinoic acid has been used in 
combination with other factors to induce differentiation 
of bone marrow stem cells (BMSCs) into neural 
cells(Sanchez-Romos et al., 2001; Kim et al., 2002). 

It has been suggested that (BME) is capable of 
supporting the viability and differentiation of fetal mice 
brain neurons, when they used low concentration of 
this factor in combination with RA(Ishii et al., 1993), 
with this treatment ,BMSCs slowly differentiated into 
neuron- like cells and after seven days they expressed 
neurofilaments(NF).

According to the results of the immunocytochemistry 
of the present study, the cultures treated with RA and 
BME were stained for neural marker (nestine) and this 
marker give positive response for differentiated cells 
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(Kruminis-Kaszkiel et al.,2020)

In conclusion, UCB contains MSCs and should 
not be regarded as medical waste. It can serve as an 
alternative source of MSCs to bone marrow and can be 
a new used as a new source for cell transplantation and 
cell therapy for neurodegenerative disorders. 
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Abstract

The research problem lies in the presence of large numbers of female students with knee joint, especially 
in the effectiveness of rhythmic gymnastics because this event requires a high level of skillful performance 
because most of the skills need to move quickly, jump and change direction, and that the lack of strength in 
the muscles surrounding the knee joint exposes students to a lateral collateral ligament injury, and because 
these muscles are among the most important muscles that participate in motor performance and which bear 
a high rate of effort performed and this may lead to the occurrence of injury, and that the use of treatment 
with chemical analgesic drugs over long periods of time usually causes many side effects, so the researchers 
decided to use rehabilitating exercises that are of great benefit to such an injury to him, so rehabilitative 
exercises were used in the rehabilitation of the lateral collateral ligament injury of the knee joint, the research 
objectives to prepare rehabilitative exercises in the efficiency of the knee joint for female students with a 
simple tear of the lateral ligament. The researchers used the experimental method in the method of (one 
group) with the two pre and post-tests due to its suitability to the nature of the problem. The sample was 
chosen by the intentional method of (7) students with partial tearing of the lateral ligament of the knee joint 
based on a medical report from the specialist doctor, and after a medical examination and an (MRI). In light 
of the results reached by the researchers, the following conclusions came out:- The rehabilitative exercises 
have a positive effect in rehabilitating the partial tear of the lateral ligament for students with rhythmic 
gymnastics. 

Key Words: Rehabilitation exercises, knee joint efficiency, simple rupture of the lateral collateral ligament. 

Introduction

Exercise was used for treatment and rehabilitation, 
thus becoming one of the most important treatment 
requirements, therefore, the adoption of rehabilitative 
and therapeutic exercises that help in healing or avoiding 
injury, and researchers used (rehabilitative exercise 
therapy), whose main goal is to provide appropriate 
treatment for sports injuries and to rehabilitate the lateral 
ligament of the knee joint and strengthen the muscles 
in order to maintain joint flexibility and not atrophy 
of those muscles. Most of the students are exposed to 
various kinds of injuries, and these injuries stand in 
the way of the development of their levels, so we find 
that sports injuries are constantly increasing and this 
may be the reason for the lack of interest in warm-up, 
excessive training (very high repetitions, high intensity, 

poor planning of training programs) so that it is not 
commensurate with the ability of students, falls and 
fatigue during the performance, the performance of 
movement in excess of the ability of the student, all these 
factors directly affect the effectiveness of your rhythmic 
gymnastics, because this activity requires a high level of 
skillful performance because most of the skills need to 
move quickly, jump and change direction and may lead 
to a sports injury, here comes the role of sports medicine 
in treating the injury, but the return of the student to 
performance again after the injury, in order to undergo 
a sports medical rehabilitation, as her return without 
undergoing rehabilitative exercises exposes her to a 
greater injury, therefore, rehabilitation and therapeutic 
exercises are generally considered the most effective 
means of returning injured students to the normal state 
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they were in before the injury. As there are indications 
that these exercises affect the student’s body with many 
effects, including (restoring muscles and joints to their 
functional capabilities, returning them to work well 
... etc.) (1). The urgent need to use modern means and 
techniques in physical therapy, including (rehabilitative) 
exercises, emerged. These exercises, in turn, increase 
muscle capacity and flexibility much faster, as these 
exercises develop flexibility, strength, endurance and 
balance. The knee joint is one of the important joints 
in the body, and knee injury has become a phenomenon 
that attracts attention and causes concern, especially 
with regard to the effectiveness of rhythmic gymnastics, 
this sensitive part that is used in its tactical significance 
is very clear during the performance, which leads to the 
student being injured in the knee joint, and about 99% 
of the knee joint injuries are minor, it may become a 
physical injury if the appropriate treatment is used at the 
appropriate time. Hence the importance of research in 
the use of rehabilitative exercise exercises to rehabilitate 
the partial tear in the lateral ligament of the knee joint for 
students with rhythmic gymnastics.

Research problem: 

The research problem lies in the presence of large 
numbers of female students with knee joint, especially 
in the effectiveness of rhythmic gymnastics because 
this event requires a high level of skillful performance 
because most of the skills need to move quickly, jump 
and change direction.

Research objective :

The research objective is prepare rehabilitative 
exercises in the efficiency of the knee joint for female 
students with a simple tear of the lateral ligament. 

Research fields:

The human field: Third stage students of the 
College of Physical Education and Sports Sciences - 
University of Kufa.

Time field: from 6/12/2020 to 2/3/2021.

Spatial field: Gymnastics classroom at the College 
of Physical Education and Sports Sciences / University 
of Kufa. 

Research methodology and field procedures: 

Research Methodology

The researchers used the experimental approach in 
the (one group) method with two pre and post- tests, due 
to its suitability to the nature of the problem 

Community and sample research:

The research community consisted of (7) female 
students with partial rupture of the lateral ligament in 
the College of Physical Education and Sports Sciences / 
University of Kufa, the sample was deliberately chosen, 
and their number was (5) students out of (7) and the 
reason for that was their lack of commitment to the 
rehabilitative units and they were excluded and their 
number was (2), so the sample percentage became 71% 
of the original for those with a partial tear of the lateral 
ligament of the knee joint based on a medical report from 
the specialist(*), and after a medical examination and 
taking an (MRI) scan. And those who did not pass from 
their injury (1-2 months). The researchers homogenized 
the sample with variables (height, weight, age and 
degree of injury) and table (1) shows that.

Table (1) shows the homogeneity of the sample.

Measurements Mean Std. Deviation Median Skew ness

Length (cm) 173 5,449 170,800 0,514

Weight (kg) 60 3,162 61 1,186

Age (years) 19 0,547 18,600 0,609

The value of the skew ness is confined to ± 3, and this indicates the homogeneity of the research sample.
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Tests used:

Pain scale test:

The purpose of the test: To measure the degree of 
pain.

Tools used: Digital scale.

Method used: The injured lies face down, the 
researchers ask her to bend the injured leg from the 
knee to the injured woman to point to the face that when 
she feels pain, the facial expressions become the same 
expressions that the patient referred to, and from here 
the degree of pain is determined by the degrees under 
each expression.

Figure (1) shows the digital pain scale.

Register: Researchers ask the patient to refer to 
each face using the words to describe the severity of the 
pain.

Notice: The pain score scale that the researchers 
used to measure the degree of pain is a digital ruler that 
contains five pictures of faces that express the intensity 
of pain, and each of these five expressions contains 
varying degrees of pain degrees, i.e. for each expression 
a specific degree of pain of these degrees is from (0-10), 
zero indicates no pain and ten indicates very severe pain.

Physical measurements: The researchers 
conducted pre-tests on the members of the research 
sample consisting of (5) students with partial tearing of 
the lateral ligament of the knee joint, on Sunday, 6-12- 
2020.

Measurement of muscle strength of the muscles 
operating on the knee joint (2):

Measuring the strength of the knee extensor 
muscles: 

The purpose of the test: Measuring the strength of 
the muscles working on the knee joint from the front 
(quadriceps muscle).

Tools and devices used: Chair, dynamometer.

Test procedures: The student sits on the table in 
a comfortable position, and the dynamometer device is 
attached to the student’s leg and is installed under the 
table behind the student, and she pulls the device with 
maximum force to the limits of pain.

Register: The student pulls out the device with 
maximum force, records the reading of the device, and 
the recording is done in kg. The student is given three 
attempts and the best attempt is recorded.

Measuring the strength of the knee flexors: (3)

The purpose of the test: Measurement of muscle 
strength working on the knee joint from the back 
(posterior muscles).

Tools and devices used: Chair, dynamometer.

Test procedures: The student sits on the table in a 
comfortable position, and the dynamometer is attached 
to the student’s leg and is fixed under the table in front of 
the student and she pulls the device with maximum force 
forward to the injured leg.
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Register: The student pulls out the device with 
maximum force and records the reading of the device 
in kg. The student is given three attempts and the best 
attempt is recorded.

Motor range measurement: (4) 

Positive motor range measurement:

The purpose of the test: Measuring the range of 
motion of the affected knee joint without assistance.

Tools used: Goniometer device.

Test procedures: The injured stands in a normal 
position, so that the leg opening is according to shoulder 
width (resting on the healthy leg), the injured bends 
the affected knee to the maximum extent possible so 
that when the maximum degree of bending is reached, 
one of the researchers takes a goniometer to take the 
measurement by placing the fixed arm on the thigh and 
the center of the goniometer on the end of the knee joint 
and moving the other arm according to the bending of 
the leg.

Register: When applying the measurement, the 
researchers took a measurement of the maximum flexion 
angle (the range of motion) of the injured knee without 
assistance, and it was three attempts, the researchers took 
the best attempt, and there was a rest period between one 
attempt and another full minute.

Passive motor range measurement:

The purpose of the test: Measuring the range of 
motion of the affected knee joint with assistance.

Tools used: Goniometer device.

Test procedures: The injured woman lies and 
extends her legs on the surface of the ground, the injured 
bends the injured leg so that one of the researchers puts 
his hand on the injured leg to help her bend her knee to 
the maximum, provided that there is no pain.

Register: When applying the measurement, one of 
the researchers takes a measurement of the maximum 
flexion angle (the range of motion) of the affected knee 
with the help and it was three attempts and the researchers 
took the best attempt and there was a rest period between 
one attempt and another full minute.

The main experience:

 After the sample was selected from the women 
with a partial tear of the lateral ligament of the knee 
joint from the College of Physical Education and Sports 
Sciences / University of Kufa and after the necessary 
medical examinations (clinical examination, magnetic 
resonance examination (MRI)), the main experiment 
was started on Tuesday, 8/12/2020, and the approach 
was applied curriculum rehabilitation.

Rehabilitation Unit: The researchers presented the 
exercises and qualification curriculum to the experts and 
specialists, and it was revised and modified to bring it 
out in its final form.

- The treatment was done using (rehabilitative 
exercises).

- Most of the rehabilitative exercises work to 
develop the muscles and tendons working on the knee 
joint to achieve the goal of the curriculum.

- The period of time for the rehabilitative unit is 
(12) weeks.

- The number of rehabilitation units is three units 
per week (Sunday, Tuesday and Thursday), so the total 
units are (36) rehabilitative units.

- The researchers took into account that the 
rehabilitative exercises were modern and of a different 
nature from the usual traditional exercises inside the 
treatment centers. The principle of gradual training 
was taken into account in giving exercises from easy 
to difficult and gradually increasing the stability time 
from (15 - 30 - 40 - 45) s for one situation, as well as 
increasing the repetitions.

- The time of the rehabilitative unit ranges from 
(20-30) minutes.

- The rehabilitation unit included a 10-minute 
warm-up for all parts of the body for the purpose of 
preparing the muscles.

- The intensity of the exercise depends on the 
patient that she does not feel pain during the performance.

- The researchers took into account that the 
exercises were modern, so he would explain the exercise 



1262    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

fully and pay attention to applying the exercise properly 
to ensure the safety of the injured person.

- Not continuing when performing exercises 
when the affected person feels pain or stress.

- The rehabilitation units ended on Monday 
1/3/2021.

The post- tests were conducted on the research 
sample on Tuesday 2/3/2021 at 10 O’clock a.m. that 
is, after (12 )weeks had passed since the start of the 
experiment, in the order of the same pre-tests, and in the 
same circumstances, and for each patient separately.

Presentation of results:

Table (2) Shows the mean and standard deviations of the pre and post- tests of the pain score variable.

V
ar

ia
bl

es

M
ea

su
ri

ng
 u

ni
t Pre -test Post- test Average ranks Total ranks

W
ilc

ox
on

 v
al

ue

Si
g 

le
ve

l

Si
g 

ty
pe

M
ea

n

St
d.

 
D

ev
ia

ti
on

M
ea

n

St
d.

 
D

ev
ia

ti
on

N
eg

at
iv

e

P
os

it
iv

e

N
eg

at
iv

e

P
os

it
iv

e

Flexing 
strength 
for the 

infected 
leg

Kg 14.600 3.113 25.800 4.449 0.00 3.00 0.00 15.00 2.022 0.041 Sig

Extensor 
strength 
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infected 
leg

Kg 13.000 2.545 28.600 4.722 0.00 3.00 0.00 15.00 2.023 0.043 Sig

Positive 
motor 
range 
for the 

infected 
leg

degree 100.000 13.039 61.000 13.942 3.00 0.00 14.0 0.00 2.022 0.042 Sig

Passive 
motor 
range 
for the 

infected 
leg

degree 116.000 14.431 61.000 12.942 3.00 0.00 15.00 0.00 2.022 0.043 Sig

Pain 
degree

degree 8.700 1.095 2.400 1.673 3.00 0.00 15.00 0.00 2.042 0.041 Sig

Below the significance level (0.05) and the degree 
of freedom (4).

Table No. (2) shows the value of Wilcoxon (2,022) 
with a probability of error (0,041), which is less than 
the significance level of (0.05), and this means that there 
are statistically significant differences between the pre 

and post-test for the variable of the strength of the thigh 
muscles flexion and in favor of the post test, as for the 
Wilcoxon value (2,023) with error probability (0,043), 
which is less than the significance level of (0.05), this 
means that there are statistically significant differences 
between the pre and post-test for the variable of extensor 
thigh muscle strength in favor of the post test. And the 
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Wilcoxon value is (2,022) with a probability of error 
(0,042), which is smaller than the level of significance 
of (05,0), and this means that there are statistically 
significant differences between the pre and post-test of 
the positive motor range variable in favor of the post test, 
as for the Wilcoxon value (2,022) with error probability 
(0,043), which is less than the significance level of 
(0.05), this means that there are statistically significant 
differences between the pre and post-test of the motor 
range variable in favor of the post test.

And table (2) shows us that the value of Wilcoxon 
is (2,042) with probability of error (041,0), which is less 
than the significance level of (0.05), and this means that 
there are statistically significant differences between the 
pre and post measurements of the variable degree of pain 
in favor of post-test.

Discuss the Results

Through the presentation and analysis of the results 
of the pre and post-tests of the variable (strength) of the 
research sample, it emerged that there are significant 
differences between the pre and post tests and in favor 
of the post-test, the researchers attribute the reason 
for these differences to the increase in strength for the 
tests through rehabilitative exercises that take place 
in the individual taking a certain position through 
slow movement in this position and gradually the ease 
and difficulty of the rehabilitative unit, it starts with 
seconds and reaches (60) seconds of steadiness and then 
returns to the initial position that has a great effect on 
resistance and with repeated (3-6) times, it will lead to 
the work of certain muscle groups and for a long period 
that leads to an increase in muscle strength in general, 
both (mcanada & lyndo huey) state that “rehabilitating 
exercises contribute to the rehabilitation of many sports 
injuries, the elimination of the outcome of the injury, 
and the return of the injured person to his health before 
the injury until the injured gradually regains his athletic 
level, thus achieving the goal of the rehabilitation 
program” (5), through the presentation and analysis of the 
results of the pre and post tests for the variable (range of 
motion), it emerged that there are significant differences 
between the pre and post tests and in favor of the post-
test, meaning that qualification gives an opportunity 
for good graduated work, it contributes to the growth 
of weak muscle groups, helps the patient to recover the 

muscle tone lost due to injury, and helps to relax, and 
the patient is more receptive to performing rehabilitative 
exercises (6) . 

Performing and adhering to rehabilitative exercises 
regularly and within certain repetitions and specific 
times makes the body more flexible and gives the 
muscles and joints a series of freedom of movement(7). 
Also, “the best way to develop flexibility is to perform 
exercises with little force in order to sustain performance 
for an extended period of time to cause tissue adaptation 
events (8).

By presenting and analyzing the results of the pre 
and post tests for the variable (pain scale) of the sample 
of the research, it emerged that there are significant 
differences between the pre and post tests and in favor 
of the post-test, “We can increase the benefits gained 
by doing rehabilitative exercises that try to correct the 
local imbalance when it is addressed by the movements 
that are implemented in many positions, the focus seeks 
to restore balance to the muscles concerned, as part of 
the process of softening all muscles of the body, and the 
thigh muscles should be strengthened, thus eliminating 
pain. 

Conclusions

In light of the results reached by the researchers, 
they came out with the following conclusions: -

- Rehabilitation exercises have a positive effect 
on the rehabilitation of muscle strength and range of 
motion and the disappearance of the degree of pain for 
the partial rupture of the lateral ligament of the female 
students injured in rhythmic gymnastics.

- Significant differences appeared in the post-
tests in the muscular strength of the muscles (extensor 
and contracting), the range of motion, and the degree of 
pain of the knee affected by a partial tear of the lateral 
collateral ligament of the research sample. 
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Abstract

The research problem lies in the injury of the collateral ligament of the knee joint and what causes this injury 
of pain. This pain increases in cases of bending and extending the knee joint for any movement and by 
informing researchers about the physical therapy units, they found that rehabilitation of the injury is usually 
through traditional rehabilitative exercises, such as weights, for example, which are often unwanted by the 
injured who prefer the faster and easier method of performance and by using modern devices, including the 
thermal frequency device and the shock waves because it generates the desire and the rehabilitation and 
psychological effect on the injured, therefore, the researchers decided to go into this experiment by using 
rehabilitative exercises in a scientifically studied manner accompanied by a thermal frequency device and 
vibrational waves to rehabilitate the collateral ligament injury for students by strengthening the muscles 
surrounding the joint, in addition, the development of some rope skills in rhythmic gymnastics for students, 
and the research aims to prepare rehabilitative exercises accompanied by a thermal frequency device for 
vibrational waves in the efficiency of the knee joint and the skill of rotating the rope backward with rebound 
for students with a simple tear of the lateral ligament, the researchers used the experimental approach in 
the method of (one group) with the two pre and post-tests due to its suitability to the nature of the problem, 
the sample was chosen by the intentional method of (7) students with partial tearing of the lateral ligament 
of the knee joint based on a medical report from the specialist doctor, and after a medical examination and 
an (MRI) scan. In light of the results reached by the researchers, the following conclusions came out: The 
rehabilitative exercises have a positive effect in rehabilitating the partial tear of the lateral ligament for 
students with rhythmic gymnastics. 

Key Words: Thermal frequency and shock waves device, knee joint efficiency, the skill of turning the rope 
backwards by bouncing the rope, simple rupture of the lateral collateral ligament. 

Introduction

The use of devices and tools in the sports field has 
a great role in preparing the athlete, and it has a great 
role in the educational and training process, and it is 
one of the most important ingredients that contribute 
effectively to teaching players to motor skills and 
developing their sense of confidence and safety during 
motor performance (1), and the thermal frequency and 
shock waves device is one of the medical devices 
developed in the field of prevention, rehabilitation and 

physical therapy, and thus it has become one of the 
most important treatment requirements, in addition to 
adopting rehabilitative and therapeutic exercises that 
help in healing or avoiding injury. The researchers 
used rehabilitative exercise therapy, accompanied by a 
thermal frequency and shock wave device, which the 
main goal is to provide appropriate treatment for sports 
injuries and to rehabilitate the lateral ligament of the knee 
joint and strengthen the muscles in order to maintain 
joint flexibility and not atrophy of those muscles, most 
of the students suffer from various kinds of injuries, and 
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these injuries stand in the way of the development of 
their levels. Therefore, we find that sports injuries are 
constantly increasing, and this may be the reason for the 
lack of interest in warming up, excessive training (very 
high repetitions, high intensity, poor planning of training 
programs) so that it is not commensurate with the ability 
of students, falls and fatigue during performance, the 
performance of movement in excess of the ability of the 
student,  all these factors directly affect the effectiveness 
of your rhythmic gymnastics, because this event requires 
a high level of skillful performance because most of the 
skills need to move quickly, jump and change direction 
and may lead to a sports injury, here comes the role of 
sports medicine in treating the injury, but the student’s 
return to performance again after the injury, in order to 
undergo a sports medical rehabilitation, as her return 
without undergoing rehabilitative exercises exposes 
her to a greater injury. Therefore, rehabilitation and 
therapeutic exercises are generally considered the most 
effective means in returning injured students to the 
normal state they were in before the injury. As there are 
indications that these exercises affect the student’s body 
with many effects, including (restoring muscles and 
joints to their functional capabilities, returning them to 
work well ... etc.). The urgent need to use modern means 
and techniques in physiotherapy, including rehabilitative 
exercises, accompanied by a thermal frequency device 
and shock waves appeared. These, in turn, increase 
muscle capacity and increase its flexibility much faster. 
The knee joint is one of the important joints in the body 
and that knee injury has become a phenomenon that 
attracts attention and causes concern, and especially in 
the effectiveness of your rhythmic gymnastics, this is 
the delicate part that it is used in its tactical significance 
and is very clear during the performance, which leads 
to the student being injured in the knee joint about 99% 
of injuries in the knee joint are minor, and they may 
become physical injuries if appropriate treatment is used 
at the right time. Hence the importance of research in the 
use of rehabilitative exercises accompanied by a thermal 
frequency device for shock waves in the efficiency of the 
knee joint and the skill of rotating the rope backward by 
rebounding for students with simple tearing of the lateral 
ligament. 

Research problem: The research problem lies in 
the presence of large numbers of female students with 
knee joint, especially in the effectiveness of rhythmic 

gymnastics because this event requires a high level of 
skillful performance because most of the skills need to 
move quickly, jump and change direction.

Research Objective:

The research objective is prepare rehabilitative 
exercises (with the shock wave thermal frequency 
device, the knee joint’s efficiency and the skill of 
spinning the rope backward with rebound) and the effect 
on the efficiency of the knee joint for female students 
with a simple tear of the lateral ligament. 

Research fields:

The human field: Third stage students of the 
College of Physical Education and Sports Sciences - 
University of Kufa.

Time field: from 6/12/2020 to 2/3/2021.

Spatial field: Gymnastics classroom at the College 
of Physical Education and Sports Sciences / University 
of Kufa.

Research methodology and field procedures: 

Research Methodology:

 The researchers used the experimental approach 
in the (one group) method with two pre and post- tests, 
due to its suitability to the nature of the problem 

Community and sample research:

The research community consisted of (7) female 
students with partial rupture of the lateral ligament in 
the College of Physical Education and Sports Sciences / 
University of Kufa, the sample was deliberately chosen, 
and their number was (5) students out of (7) and the 
reason for that was their lack of commitment to the 
rehabilitative units and they were excluded and their 
number was (2), so the sample percentage became 71% 
of the original for those with a partial tear of the lateral 
ligament of the knee joint based on a medical report from 
the specialist(*), and after a medical examination and 
taking an (MRI) scan. And those who did not pass from 
their injury (1-2 months). The researchers homogenized 
the sample with variables (height, weight, age and 
degree of injury) and table (1) shows that.
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Table (1) shows the homogeneity of the sample.

Measurements Mean Std. Deviation Median Skew ness

Length (cm) 173 5,449 170,800 0,514

Weight (kg) 60 3,162 61 1,186

Age (years) 19 0,547 18,600 0,609

The value of the skew ness is confined to ± 3, and this indicates the homogeneity of the research sample.

Tests used:

Pain scale test:

The purpose of the test: To measure the degree of pain.

Tools used: Digital scale.

Method used: The injured lies face down, the researchers ask her to bend the injured leg from the knee to the 
injured woman to point to the face that when she feels pain, the facial expressions become the same expressions that 
the patient referred to, and from here the degree of pain is determined by the degrees under each expression.

Figure (1) shows the digital pain scale.

Register: Researchers ask the patient to refer to 
each face using the words to describe the severity of the 
pain.

Notice: The pain score scale that the researchers 
used to measure the degree of pain is a digital ruler that 
contains five pictures of faces that express the intensity 
of pain, and each of these five expressions contains 
varying degrees of pain degrees, i.e. for each expression 
a specific degree of pain of these degrees is from (0-10), 
zero indicates no pain and ten indicates very severe pain.

Test the skill of turning the rope backwards with a 
bounce:

As the researchers evaluated the technical 
performance of the rope skill based on the apparent 
shape of the skill, using the Canon camera, recording 
it manually via CD, and presenting it to the evaluators 
for analysis and recording the results of their evaluation 
through the evaluation form prepared for this in advance 
of 10 marks, noting that two attempts will be given to 
each student and choose the best.
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Physical Measurements: The researchers 
conducted pre-tests on the members of the research 
sample consisting of (5) students with partial tearing of 
the lateral ligament of the knee joint, on Sunday, 6-12- 
2020.

Measurement of muscle strength of the muscles 
operating on the knee joint (1):

Measuring the strength of the knee extensor 
muscles: 

The purpose of the test: Measuring the strength of 
the muscles working on the knee joint from the front 
(quadriceps muscle).

Tools and devices used: Chair, dynamometer.

Test procedures: The student sits on the table in 
a comfortable position, and the dynamometer device is 
attached to the student’s leg and is installed under the 
table behind the student, and she pulls the device with 
maximum force to the limits of pain.

Register: The student pulls out the device with 
maximum force, records the reading of the device, and 
the register is done in kg. The student is given three 
attempts and the best attempt is recorded.

Measuring the strength of the knee flexors: (2)

The purpose of the test: Measurement of muscle 
strength working on the knee joint from the back 
(posterior muscles).

Tools and devices used: Chair, dynamometer.

Test procedures: The student sits on the table in a 
comfortable position, and the dynamometer is attached 
to the student’s leg and is fixed under the table in front of 
the student and she pulls the device with maximum force 
forward to the injured leg.

Register: The student pulls out the device with 
maximum force and records the reading of the device 
in kg. The student is given three attempts and the best 
attempt is recorded.

Motor range measurement: (3) 

Positive motor range measurement:

The purpose of the test: Measuring the range of 

motion of the affected knee joint without assistance.

Tools used: Goniometer device.

Test procedures: The injured stands in a normal 
position, so that the leg opening is according to shoulder 
width (resting on the healthy leg), the injured bends 
the affected knee to the maximum extent possible so 
that when the maximum degree of bending is reached, 
one of the researchers takes a goniometer to take the 
measurement by placing the fixed arm on the thigh and 
the center of the goniometer on the end of the knee joint 
and moving the other arm according to the bending of 
the leg.

Register: When applying the measurement, the 
researchers took a measurement of the maximum flexion 
angle (the range of motion) of the injured knee without 
assistance, and it was three attempts, the researchers took 
the best attempt, and there was a rest period between one 
attempt and another full minute.

Passive motor range measurement:

The purpose of the test: Measuring the range of 
motion of the affected knee joint with assistance.

Tools used: Goniometer device.

Test procedures: The injured woman lies and 
extends her legs on the surface of the ground, the injured 
bends the injured leg so that one of the researchers puts 
his hand on the injured leg to help her bend her knee to 
the maximum, provided that there is no pain.

Register: When applying the measurement, one of 
the researchers takes a measurement of the maximum 
flexion angle (the range of motion) of the affected knee 
with the help and it was three attempts and the researchers 
took the best attempt and there was a rest period between 
one attempt and another full minute.

The main experience:

After the sample was selected from the women with 
a partial tear of the lateral ligament of the knee joint from 
the College of Physical Education and Sports Sciences 
/ University of Kufa and after the necessary medical 
examinations (clinical examination, magnetic resonance 
examination (MRI)), the main experiment was started 
on Tuesday, 8/12/2020, and the approach was applied 
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curriculum rehabilitation.

Preparation and implementation of rehabilitating 
exercises accompanied by a thermal frequency device 
and vibrating waves:

Researchers have presented the exercises and 
qualification curriculum to experts and specialists, and it 
has been revised and modified to bring it out in its final 
form.

- The treatment was done using rehabilitative 
exercises and accompanied by a heat frequency and 
shock wave machine.

- Most of the rehabilitative exercises accompanied 
by a thermal frequency device and vibrating waves work 
to develop the muscles and tendons working on the knee 
joint to achieve the goal of the curriculum.

- The period of time for the rehabilitative unit is 
(12) weeks.

- The number of rehabilitation units is three units 
per week (Sunday, Tuesday and Thursday), so the total 
units are 36 rehabilitative units.

- The researchers took care that the rehabilitative 
exercises be modern and accompanied by the thermal 
frequency device and the vibrating waves and of a 
different character from the usual traditional exercises 

inside the treatment centers. For single mode as well as 
increasing iterations.

- The time of the rehabilitation unit, accompanied 
by the thermal frequency device and the vibrating waves, 
ranges between (20-30) minutes.

- The rehabilitation unit included a 10-minute 
warm-up for all parts of the body for the purpose of 
preparing the muscles.

- The intensity of the exercise depends on the 
injured person not to feel pain during the performance.

- The researchers took care that the exercises were 
modern, so he would explain the exercise thoroughly 
and pay attention to applying the exercise correctly to 
ensure the safety of the injured person.

- Not continuing when performing exercises 
when the affected person feels pain or stress.

- The rehabilitation units ended on Monday 
1/3/2021.

The post- tests were conducted on the research 
sample on Tuesday 2/3/2021 at 10 O’clock a.m. that 
is, after (12 )weeks had passed since the start of the 
experiment, in the order of the same pre-tests, and in the 
same circumstances, and for each patient separately.

Presentation of Results

Table (2) Shows the mean and standard deviations of the pre and post- tests of the pain score variable.
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Extensor 
strength 
of the 

infected 
leg

Kg 13.000 2.545 28.600 4.722 0.00 3.00 0.00 15.00 2.023 0.043 Sig

Positive 
motor 
range 
for the 

infected 
leg

degree 100.000 13.039 61.000 13.942 3.00 0.00 14.0 0.00 2.022 0.042 Sig

Passive 
motor 
range 
for the 

infected 
leg

degree 116.000 14.431 61.000 12.942 3.00 0.00 15.00 0.00 2.022 0.043 Sig

Pain 
degree

degree 8.700 1.095 2.400 1.673 3.00 0.00 15.00 0.00 2.042 0.041 Sig

Turn the 
rope back 

with a 
bounce

degree 4.800 1.095 2.400 1.534 3.00 0.00 15.00 0.00 3.041 0.041 Sig

Cont... Table (2) Shows the mean and standard deviations of the pre and post- tests of the pain score 
variable.

Below the significance level (0.05) and the degree 
of freedom (4).

Table No. (2) shows the value of Wilcoxon (2,022) 
with a probability of error (0,041), which is less than 
the significance level of (0.05), and this means that there 
are statistically significant differences between the pre 
and post-test for the variable of the strength of the thigh 
muscles flexion and in favor of the post test, as for the 
Wilcoxon value (2,023) with error probability (0,043), 
which is less than the significance level of (0.05), this 
means that there are statistically significant differences 
between the pre and post-test for the variable of extensor 
thigh muscle strength in favor of the post test. And the 
Wilcoxon value is (2,022) with a probability of error 
(0,042), which is smaller than the level of significance 
of (05,0), and this means that there are statistically 
significant differences between the pre and post-test of 
the positive motor range variable in favor of the post test, 
as for the Wilcoxon value (2,022) with error probability 
(0,043), which is less than the significance level of 

(0.05), this means that there are statistically significant 
differences between the pre and post-test of the motor 
range variable in favor of the post test.

And table (2) shows us that the value of Wilcoxon 
is (2,042) with probability of error (041,0), which is less 
than the significance level of (0.05), and this means that 
there are statistically significant differences between 
the pre and post measurements of the variable degree of 
pain in favor of post-test. Also table (2) shows us that 
the value of Wilcoxon is (3,041) with error probability 
(0,041), which is less than the significance level of (0.05), 
and this means that there are statistically significant 
differences between the pre and post-test of the skill of 
spinning the rope in favor of the post-test.

Discuss the Results

Through the presentation and analysis of the results 
of the pre and post-tests of the variable (strength) of the 
research sample, it emerged that there are significant 
differences between the pre and post tests and in favor 
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of the post-test, the researchers attribute the reason 
for these differences to the increase in strength for the 
tests through rehabilitative exercises that take place 
in the individual taking a certain position through 
slow movement in this position and gradually the ease 
and difficulty of the rehabilitative unit, it starts with 
seconds and reaches (60) seconds of steadiness and then 
returns to the initial position that has a great effect on 
resistance and with repeated (3-6) times, it will lead to 
the work of certain muscle groups and for a long period 
that leads to an increase in muscle strength in general, 
both (Mcanada & lyndo huey) state that “rehabilitating 
exercises contribute to the rehabilitation of many sports 
injuries, the elimination of the outcome of the injury, 
and the return of the injured person to his health before 
the injury until the injured gradually regains his athletic 
level, thus achieving the goal of the rehabilitation 
program” (4), through the presentation and analysis of the 
results of the pre and post tests for the variable (range of 
motion), it emerged that there are significant differences 
between the pre and post tests and in favor of the post-
test, meaning that qualification gives an opportunity 
for good graduated work, it contributes to the growth 
of weak muscle groups, helps the patient to recover the 
muscle tone lost due to injury, and helps to relax, and 
the patient is more receptive to performing rehabilitative 
exercises (5) . 

Performing and adhering to rehabilitative exercises 
regularly and within certain repetitions and specific 
times makes the body more flexible and gives the 
muscles and joints a series of freedom of movement(6). 
Also, “the best way to develop flexibility is to perform 
exercises with little force in order to sustain performance 
for an extended period of time to cause tissue adaptation 
events (7).

By presenting and analyzing the results of the pre 
and post tests for the variable (pain scale) of the sample 
of the research, it emerged that there are significant 
differences between the pre and post tests and in favor 
of the post-test, “We can increase the benefits gained 
by doing rehabilitative exercises that try to correct the 
local imbalance when it is addressed by the movements 
that are implemented in many positions, the focus seeks 
to restore balance to the muscles concerned, as part of 
the process of softening all muscles of the body, and the 
thigh muscles should be strengthened, thus eliminating 

pain (8). 

By presenting and analyzing the results of the pre 
and post-tests of the skill (turning the rope back by 
bounce) of the research sample, it emerged that there 
are significant differences between the pre and post tests 
and in favor of the post-test, the researchers attribute 
that the rehabilitative exercises helped in improving the 
technical performance in line with the capabilities and 
capabilities available to each student in order to reach a 
good level of performance of the required skill.

Conclusions

In light of the results reached by the researchers, 
they came out with the following conclusions: -

- The rehabilitative exercises accompanied by the 
thermal frequency device and the vibrating waves have 
a positive effect on the rehabilitation of muscle strength 
and range of motion and the disappearance of the degree 
of pain for the partial rupture of the lateral ligament of 
the students injured in rhythmic gymnastics.

- Significant differences appeared for the post-
tests in the muscular strength of the muscles (extensor 
and flexor), the range of motion and the degree of pain of 
the knee affected by a partial tear of the lateral collateral 
ligament of the research sample. 
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Abstract

Background: Addiction is significant health concern worldwide. Addiction is inveterate trouble which is 
associated with significant morbidity and mortality.

Objectives: The purpose of this study was to evaluation of preventive behaviors of addiction among students 
in Mosul City during apply of Health Belief Model

Materials and Method: This study is based on descriptive design and includes randomly selected students 
in Mosul University included (Political Science, Engineering, Sciences and Nursing Colleges). The sample 
size was (80) students. Data were gathered in 1st of October / 2019 till 12 of May / 2020 using a questionnaire 
method. The instrument consist of two parts; part I, involved, to describe the student’s socio-demographic 
characteristic such as (age, gender, grade, college ,socioeconomic status) the part II, involved the using scale 
to measure students’ beliefs towards of addiction. 

Results: demonstrated that the results of study the overall mean age for the participants was 23.53 (SD = 
2.06). Concerning body mass index (BMI) most of participants were normal body weight. The overall mean 
BMI for participants was 21.23 (SD = 2.53). 

Conclusion: These researchers found that the Health Belief Model concepts toward addiction were the no 
significant improvement. 

Keywords: Addiction, behavior , Health Belief Model. 

Introduction

 Addiction is significant health concern worldwide. 
Addiction is inveterate trouble which is associated with 
significant morbidity and mortality. These troubles 
also account for important health care employment and 
medical costs (1) .It emerged that substance abuse can 
have an effect on society systems do not only serve as 
a health concern but also as a social issue. And other 
opioid addictions, too health issues, coupled with 
social disadvantage (2). However to the World Health 
Organization (WHO), record (3.3 million) deaths in the 
world are attributable to alcoholism in 2012 (WHO 2014)
(3), this statement specified that unintentional injuries 
comprised the second largest part of alcohol concerning 
deaths after cardiovascular diseases and that a large 
plurality of alcohol concerning deaths and injuries in the 

world are way traffic concerning and happen in developing 
countries. According to reports of the Iraqi Ministry of 
Health in 2017,the number of smokers in Iraq was (31%)
male,(4%) female. On the other hand, according to the 
statistics of the (WHO,2014),the number of alcoholics is 
(6.8%)for men, and (0.6%)for female .While, the number 
of drug addicts(illegal drug)in Iraq was around (7.2%). 
According to the United States study on medicine and 
criminality the number of alcoholism users was between 
(155-250 million) in 2013, approximately (5.3- 7.5%) 
of the people aged 15 to 65 years old (4) , and SUD 
prevalence is expected to growing over time. Genetic 
factors involved in SUD etiology with factor implicated 
in the regulation of several neurobiological system 
(including dopaminergic and glutamatergic) found to 
be significant (5) . The wellness creed focuses on health 

DOI Number: 10.37506/ijfmt.v15i3.15486



1274    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

motivation by personal interpretation model (HBM) and 
is suitable for health behavior prediction, tackling risky 
ones, and short- and long-term plans for improvement. 
There are, there are in influencing people’s prevention 
decisions, six key constructs were identified, screening 
and disease control: people are likely to act if (a) they 
think they are susceptible (perceived susceptibility) to 
a disease, (b) assume severe consequences follow the 
condition (perceived severity), (c) assume it will take 
action decreasing the vulnerability or seriousness of the 
disease (perceived benefits), (d) assuming that the costs 
of taking action are greater than the benefits (perceived 
barriers),(e) are revealed signals that suggest action 
(cues to action), and (f) feel capable of being effective 
action-taking (self-efficacy) (6) .The aim of this study to 
evaluation of preventive behaviors of addiction by apply 
HBM among students in Mosul City. 

Methodology

  This study is based on descriptive design and 
includes randomly selected students in Mosul University 
included (Political Science, Engineering, Sciences and 
Nursing Colleges). The sample size was (80) students, 
were (73) Male and (7) Female. Data were gathered 
in 1st of October / 2019 till 12 of May / 2020 using a 
questionnaire method. The instrument consist of two 
parts; part I, involved, to describe the student’s socio-
demographic characteristic such as (age, gender, grade, 

college ,socioeconomic status) the part II, involved 
the using scale to measure students’ beliefs towards 
of substance use. This instrument developed from 
more than one source and includes(7,8,9,10,11) .This 
scale to developed on the rule of health belief model 
and included (6) major subscales and (3) secondary 
; (1): “the perceived susceptibility subscale”, (2): 
“the perceived severity subscale”, (3): “the perceived 
benefits subscale”, (4): “the perceived barrier subscale”, 
(5): “the perceived cue to action” (6): “the perceived 
self-efficacy subscale”: These secondary components 
include (7) :”the perceived motivation subscale”, (8): 
“the perceived behavioral control subscale” and (9): “the 
perceived behavioral intentions subscale” to evaluate of 
preventive behaviors of addiction among students .The 
overall scale consisted of 48 items measured in 5 points 
Likert scale distributed among the nine subscales to 
gauge the changes in HBM among students behavior. 
The response for these items ranged between (1)strongly 
disagree and (5)strongly agree, with a higher score 
indicating higher agreement of the beliefs. The data was 
computerized and verified using the SPSS (SPSS Inc., 
Chicago, IL, USA), version 19 to perform tabulation and 
statistical analysis. For qualitative variables, data were 
provided using descriptive statistics e.g: frequencies and 
percentages, and quantitative mean and SDs. Variables 
tested were measured using X2-test. 

Table 1: Demographical Characteristics of students in preventive behaviors of addiction 

Anthropometric

Total sample  
(n = 80)

t

Mean Standard deviation 

Age 23.53 2.06 0.370

BMI 21.95 2.53 0.254

Characteristics Frequency Percentage χ2

Gender 0.782

 Male 73 91.25

 Female 7 8.75

Marital status 0.757

 Married 21 26.25

 Single 56 70
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 Divorced 3      3.75

Residential unit 0.323

House owner 61 76.25

House rent 19 23.75

Table2. Distributions of Sample according to Types study 

Types of Study 

Smoking and 
Hookah

Alcohol 
consumption

Drug abuse
χ2

F % F % F %

Medicine groups(Nursing) 0.326

 13 27.08 3 21.43 4  22.23

Engineering groups(Engineering) 0.244

11 22.92 2 14.28 7 38.88

Scientific groups(Scientific) 0.327

 12 25 4 28.57 4 22.23

Humanity groups(Political Scientific) 0.169

 12 25 5 35.72 3 16.66

 Total 48  60% 14 17.5% 18 22.5% 80

F: Frequency, %: Percent, χ2: Chi-square, all group differences p > 0.05, types of study reported by the participants 

Table3: Classification of socioeconomic classes according to Kuppuswamy’s Score.

Class
Total
Score

Sample Total

F %

 Upper class 26-29 11 13.75

 Upper middle class 16-25 13 16.25

 Lower middle class 11-15 11 13.75

 Upper lower class 5-10 36 45

 Lower class <5 9 11.25

χ2 =0.238

Total score distributes according kuppuswamy’s; upper class(26-29);upper middle class(16-25);lower middle 
class(11-15);upper lower class(5-10);lower class<5 .

Cont... Table 1: Demographical Characteristics of students in preventive behaviors of addiction 
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Table 4: Evaluation of preventive behaviors of addiction among students according to Health Belief Model 
Between sample study (n=80)

   Beliefs 

Sample study (n=80)

Mean
SD

SD t p

Perceived Susceptibility 2.40 0.66 0.319 0.717

Perceived Severity
3.14 0.69

-0.487 0.877

Perceived Benefit
2.93 0.77

-0.245 0.564

Perceived Barrier
2.81 0.57

-0.929 0.338

Cue to action
2.29 0.65

0.322 0.679

Perceived Self-Efficacy
2.37 0.95

-0.567 0.421

Motivation 
2.71 0.83

0.445 0.537

Behavioral control
2.80 0.78

0.613 0.766

Behavioral Intentions 2.87 0.97 -0.343 0.514

M: mean; SD: Standard Division; t: t-test; (p): P-value; Minimum value for health belief model constructs= 1; Maximum 
value for health belief model constructs= 5 

Discussion

 Table 4.1 shows that the study participants were 
80 students between 18 - 27 years old, and the overall 
mean age for the participants was 23.53 (SD = 2.06). 
Concerning body mass index (BMI) most of participants 
were normal body weight. The overall mean BMI for 
participants was 21.23 (SD = 2.53). Regarding other 
demographic characteristics, most of participants in 
study were male (91.25%) single (70%) ,and house 
owner (76.25%).This study agree with (12,13) ,This study 
indicated that life expectancy in university students 
between 21-24 years old age and body mass index 
were (21.16) consider normal body weight. This study 
disagreement with Nasir et al., 2020) who found the 
majority of the sample were women(14). This study similar 
with (Baktash and Naji,2019)(15) , who found the (BMI) 
of (25.2). As shown in Table 2 the most common sample 
was using smoking and hookah approximately (n= 48; 
60%) and Alcohol consumption about (n=14; 17.5%).
While, using of drugs was approximately (22.5%) 

between students in Mosul university. This study similar 
with (16) he stated the using Smoking during adolescence 
is one of the strongest predictors of incessant smoking 
patterns constituted of (57%).On the other hand , this 
result is consistent with the study in Baghdad ,( 2010) 
found that lifetime prevalence of alcohol use in Baghdad 
was 17.8% and drug use prevalence was 7.02% (17) .These 
increases in the use of alcohol, prescription drugs, and 
illicit drugs may indicate an increase in substance use 
disorders in the country and, therefore, an increased need 
for treatment interventions. This table (3) shows that 
the majority of participants in study were upper lower 
class according to Kuppuswamy’s scale approximately 
(45%).While, lower class about (11.25%). This indicates 
that the family’s income is weak in study. Addiction, in 
student is significantly influenced by socio-economic 
status (SES), when conceptualized in a number of ways 
including parental education and low family income. 
This study agreement with (18) found that students 
offspring of parents who had no college education 
were far more likely to be addiction than those whose 
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parents had a college education or higher. This findings 
is in line with(19) who found the Most of the students 
were from lower education and lower socio-economic 
they using tobacco that effect on socio-economic status. 
The results of this table(4) indicate that there was no 
statistically significant difference (p > 0.05) in the health 
beliefs model concepts, motivation, Behavioral control 
and Behavioral Intensions at evaluation of preventive 
behaviors of addiction among students. This study 
consistent with (20) in Iraq showed that the no significant 
in health belief model concepts in pre-test education 
program. 

Conclusion

  This study concluded that the Health Belief Model 
concepts toward addiction were the no significant 
improvement .This may reflect the participants ‘lack 
of conviction in the ability of governments to provide 
special treatment facilities for addicts and the majority 
of them possess upper lower class of family income, 
however this increases the risk of addiction.

Recommendation:

 This study recommended the Iraqi government to 
making legislation law related to prohibiting the sale of 
narcotic substances because it causes risk on students, 
youths and society as a whole. 
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Abstract

Objective: The study aim to assess the teachers knowledge level about child maltreatment in elementary 
schools at Mosul city /Iraq.

Methodology: A descriptive study design was chosen to fulfill the objectives of this research which was 
conducted in sixty elementary schools inside of Mosul city/Iraq during the period from 1 October 2019 
till 30 May 2020. The study sample consists of (60) elementary schools teachers was selected by non- 
probability (Purposive) sample from (60) schools inside Mosul city . The questionnaire data was filled by 
the teachers in a face-to-face direct interview. Different statistical processing was conducted by the use of 
version 23 SPSS statistical package

Result: The result showed 63.3 % of teachers have poor knowledge regarding child maltreatment and 
there is a significant relationship between the education levels of the elementary school teachers and their 
knowledge about child maltreatment and there is no statistically significant relationship with other like the 
socio-demographical variables.

Conclusion: Need for enhancing teacher’s knowledge because the teachers in the elementary schools in 
Mosul city do not have appropriate and adequate knowledge about child maltreatment.

Recommendations: The researchers recommend design and implement different educational programs for 
teachers based on needs assessment concerning child maltreatment (e.g., definition, types, causes, signs/
manifestations, methods like initial detection of a child at high risk, communication, management, etc.) to 
promote child health and development.

Keywords: Child Maltreatment Teachers , Knowledge.

Introduction

Child maltreatment, a global issue affecting all 
children of different ages, gender, race, ethnicity, 
in a variety of socio and economic states and is at 
the forefront of widespread social issues (1). Child 
maltreatment is a major problem with immediate and 
long term consequences prolonging from childhood to 
adulthood . Depending on the type of maltreatment these 
consequences may effect on health, social, economic, 
and the child quality of life (2) (3) & thus it is intervene 
in the natural development of the child emotionally and 
socially. The consequences are worse when maltreatment 
goes unnoticed or lasts longer (4). Child maltreatment 

happens in various aspects such as physical, neglect , 
emotional and sexual; where regardless of any types of 
maltreatment it has a traumatizing lifelong experience 
for the child (4). 

Teachers and educators are in daily close contact 
with a large number of children on a regular basis over 
a longer period of time , as the child spends more time 
at school, in other meaning, no other professionals, such 
as teachers have such close, continuous, daily contact 
with victims of child maltreatment on a long-term daily 
basis. So, teachers can observe physical and behavioral 
alterations that appear on the child and are therefore in 
a good situation to discover and report of cases child 
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maltreatment (5). So the teachers play a big role in 
discovering and reporting of child maltreatment (3).

This study aims to assess the teachers’ knowledge 
level regarding child maltreatment in elementary school 
at Mosul city/Iraq & to find out the association between 
teachers’ demographical variables and their knowledge 
level regarding children maltreatment in elementary 
school at Mosul city /Iraq.

Methodology

Design of the study: 

A descriptive study design was chosen to fulfill 
the objectives of this research which was conducted in 
sixteen elementary schools inside of Mosul city/Iraq 
during the period from 1st October 2019 till 30th May 
2020. 

Sample of the study:

Non-probability (Purposive) sample chosen for the 
current study & the sample consisted of (60) teachers 
working in the selected elementary schools from the 
right and left side of Mosul city, (30) teachers from each 
side of the city & one teachers from each school selected.

Study Instrument 

The study instrument was prepared by the researchers 
after reviewing related literature and books that focus 
on the topic of the study. A structured-questionnaire 
was constructed based on a conceptual framework 
that divides into 2 major parts: The first part concerns 
the socio-demographic data of the teachers such as 
age, gender, marital status, educational level, years of 
employment, Participation in training courses about 
child maltreatment . The second part includes questions 
about teachers knowledge regarding child maltreatment 
and consist of (60) questions each question comprised of 
(4) alternative options .  

The (60) questions divided for 6 section as 
following: The first section focuses on concept of child 
maltreatment and includes five questions; The second 
section includes five questions and focuses on teachers’ 
knowledge regarding the consequences or impacts 
of child maltreatment; The third section aimed to 

identifying the teachers’ knowledge regarding the causes 
and risk factors for child maltreatment and includes five 
questions; The fourth section aim to determine teachers’ 
knowledge regarding the types of child maltreatment and 
includes(20) questions; The fifth section includes(20) 
questions about teachers’ knowledge regarding the 
physical and behavioral indicators of child maltreatment 
according to each type. (20) questions divided as the 
following :Five questions about physical and behavioral 
indicators of physical maltreatment .Five questions 
about physical and behavioral indicators of neglect . Five 
questions about physical and behavioral indicators of 
emotional maltreatment. Five questions about physical 
and behavioral indicators of sexual maltreatment; The 
sixth section includes(5) questions about teachers’ 
knowledge regarding to how the teachers respond to a 
child’s disclosure of maltreatment and working with a 
child who has been maltreatment.

Cut off points for teachers’ scores for total 
knowledge: Very Poor Knowledge = (0-12) score, Poor 
Knowledge = (13-24) score, Average Knowledge = (25-
36) score, Good Knowledge = (37-48) score, Excellent 
Knowledge = (49-60) score.

Validity of the study 

The investigator consulted local (12) scientific 
experts in different specialties related to the field of 
the present study to decide whether or not the enlisted 
questions are appropriate to be retained ,dropped or 
reformatted.

Reliability of the study: 

A pilot study was carried out on a group of (10) 
teachers who was excluded from the study samples.

Method of data collection

Prior to the collection of data, a formal administrative 
approval to conduct this study was obtained from 
Nineveh General Education directorate and also obtained 
from each teachers through direct interviews to the study 
samples.
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Result

Table 1: Distribution of elementary school teachers according to their socio-demographical variables  
(n = 60).

Socio-demographical 
Characteristics

Total (n = 60)

Variables F %

Age(Years)

(25-30) 2 3.3

(31-35) 12 20.0

(36-40) 11 18.3

(41-45) 13 21.7

(46-50) 6 10.0

51 and more)) 16 26.7

Gender

Male 30 50.0

Female 30 50.0

Marital Status

Single 4 6.7

Married 50 83.3

Widowed 6 10.0

Educational levels

Secondary school graduate 9 15.0

Institute 20 33.3

University  31 51.7

Years of Employment

 1-5 Years 3 5.0

6-10 Years  8 13.3

11-15 Years 27 45.0

16-20 Years 9 15.0

21-25 Years 5 8.3

26 Years and more 8 13.3

Participation in training courses about child maltreatment

Participated 12 20.0

Not participated 48 80.0

F: Frequency, %: Percent
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Table (1) shows that the highest percentage of the 
sample (26.7%) at age (51 and more) and the equal gender 
between male and female (50%) . Regarding marital 
status 83.3% of the sample are married . approximately 
50.0% of the samples are having university degree 

certificate.  45.0 % of the sample at (11-1 5) years of 
general employments period. The most of the total 
sample (n=48) 80.0% not having training courses about 
child maltreatment.

Table 2: Total knowledge levels for elementary school teachers concerning child maltreatment (n = 60).

Levels of Knowledge F %

Very Poor Knowledge 4 6.7

Poor Knowledge 38 63.3

Average Knowledge 17 28.3

Good Knowledge 1 1.7

Excellent Knowledge 0 0.0

Cut of Points for Total Knowledge: Very Poor Knowledge = (0-12), Poor Knowledge = (13-24), Average 
Knowledge = (25-36), Good Knowledge = (37-48) , Excellent Knowledge =(49-60).

Table (2) revealed that the total level of knowledge for teachers about child maltreatment is poor among more 
than (60%) of elementary school teachers who are participated in the study .

Table 3: Correlation between the socio-demographical variables of elementary school teachers and total 
knowledge levels scores .

Socio-demographical Characteristics P-value Sig.

Age 0.395 NS

Gender 0.523 NS

Marital status 0.794 NS

Educational levels 0.011  S

Years of employment 0.498 NS

Training courses 0.595 NS

Correlation is significant at the ≤ 0.05 level, S(Sig=Significant ) ; NS(Not Significant)

Table(3)demonstrates that there is a clear statistical difference between the education levels of the elementary 
school teachers and knowledge about child maltreatment and there is no significant relationship with other the socio-
demographical variables. 
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Discussion of the Results

Sixty Iraqi teachers who work in the elementary 
schools in the second big city in Iraq (Mosul City) 
they participated in the study . After data collection 
and analysis the findings displayed that the age group 
between (51 and more ) have highest percentage of 
the sample (26.7%), while the age group between (25 
- 30 ) have lowest percentage of the sample (3.3%) 
, This present study results agrees with Dhahir and 
Mohammed study (2020) under the title” Assessment 
of Primary School Teachers’ Knowledge Towards 
Post-Traumatic Stress Disorder among Pupils In Mosul 
City”(6).  Regarding the teachers gender. The results 
showed gender equality , This finding is similar to many 
study such as study Dhahir and Mohammed (2020) in 
Mosul city where the study showed equivalence of both 
males and females in the study samples(6) and with study 
done by (Salih,2015) entitled “ Assessment of Primary 
School Teachers’ Knowledge regarding Child abuse in 
Kirkuk city”(7) . The present study, point out (83.3%) of 
studied samples were married and this finding is similar 
to the finding of (Salih., 2015) (82%) in Kirkuk city(7) 
and (Mohammed and Khudair ., 2019)(78%) in Najaf 
City(8). Table (1) demonstrates that about (51 %) of the 
study sample having an university degree certificate 
.This result agree with (Abd EL-Aziz etal .,2018) that 
they found (80%) of teachers have university degree 
certificate(9). Also consistent with a study conducted 
in India entitled “ Effectiveness of Planned Teaching 
Programme on Knowledge Regarding Prevention of 
Child Abuse and Neglect Among Primary School 
Teachers” that they found (46.6%) of teachers have 
university degree certificate(10). 

Table (1) also show that (45%) of the total samples 
were having years of employment ranged between 
(11-15 years) this finding consistent with (Dhahir and 
Mohammed .,2020) that they finding (35.0%) of teachers 
having work experience in teaching ranged between (11-
15) (6). 

(Elywy etal ., 2020) in AL Nasiriya Primary Schools 
reported (95%) of teachers are not receive educational 
training courses in child abuse which is similar to the 
present study findings (80%) of teachers not participated 
in training courses about child maltreatment(11) .

Table (2) demonstrations that the total level of 
knowledge for teachers about child maltreatment is 
poor among more than (60%) of elementary school 
teachers who are participated in the study , the present 
study results agree with study of (Elywy etal ., 2020) 
their findings that (74%) of teachers had low knowledge 
on child abuse(11) and with study of (Abd EL-Aziz etal 
.,2018) their findings (69.7%) of the studied sample had 
poor knowledge about child abuse(9) .

Table (3) demonstrates that there is a clear statistical 
difference between the education levels of the elementary 
school teachers and knowledge about child maltreatment 
, this result agree with study of (Abd EL-Aziz etal 
.,2018) their finding that there statistically significant 
differences between educational level and knowledge of 
teachers (9) . 

Conclusion

The study conclude that teacher’s education need an 
enhancing because the teachers in the elementary schools 
in Mosul city do not have appropriate and adequate 
knowledge about child maltreatment. The most of the 
teachers not having training courses related to detecting 
child maltreatment or to deal with child exposure to 
maltreatment.

Recommendations: Further training on child 
maltreatment might increase knowledge in detecting 
and reporting suspected cases of child maltreatment and 
such training should be made mandatory. 

Financial Disclosure: There is no financial 
disclosure. 
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Ethical Clearance: All experimental protocols 
were approved under the University of Mosul and 
all experiments were carried out in accordance with 
approved guidelines. 
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Abstract

Background: In T1DM children with decreased serum 25-hydroxy-vitamin D (25OHD) levels and decreased 
insulin sensitivity, there is also a substantially greater insulin requirement.

Objectives: The purpose of this study was to detect Children with Type1 Diabetes Mellitus under Five Years 
toward Vitamin-D Deficiency, and to find the significant relationship between Vitamin-D Deficiency and 
demographic data (BMI and Feeding) of Children. 

Materials and Method: A descriptive analytic study design was carried out to Detect of Vitamin-D 
Deficiency in Children Under Five Years with Type 1 Diabetes Mellitus at Diabetes and Endocrinology 
Center in Al- Nasiriya City. The study had started from October 6th, 2019 to December 17th, 2020. Non 
randomize (purposive) study of (104) child under five years that suffering from type 1 diabetes mellitus at 
Diabetes and Endocrinology Center in Al- Nasiriya City. The tool of the research were questionnaire and 
blood sample taken for test of vitamin D. The questionnaire which has been developed and Two pieces 
consist of the research questionnaire. The first component contains the demographic features of participants, 
the second part includes level of vitamin D and its effected factors domain. 

Results: The distribution of Study Sample according to their Classification of vitamin D level which of 
31.7% of 104 children was Severe Deficiency, 48.1% of them was Mild- moderate Deficiency, and 20.2% 
of them was Optimal. A significant differentiation between the vitamin D level and study group at P≤0.05 
level of one sample t test. 

Conclusion: The present study concluded that the incidence of vitamin D deficiency is high among 
children under five years with type 1 diabetes, and the largest number of them suffer from mild to moderate 
deficiency. In addition, the child has more risk factors that effect on vitamin D level such as (Time of Sun 
light exposure, Duration of sunlight in the week, Period of Sun light exposure, Multivitamin intake and 
Vitamin D Supplement). 

Keywords: vitamin D, type 1 diabetes, children under five years. 

Introduction

Vitamin D deficiency is widespread, and in type 1 
diabetes, repletion can enhance glycemic control. Data 
also indicates that diabetes, elevated hemoglobin A1c 
(HbA1c), insulin strength, development of diabetes, 
and also hypertension, and cardiovascular disease can 
be correlated with lack of vitamin D. In T1DM children 
with decreased serum 25-hydroxy-vitamin D (25OHD) 

levels and decreased insulin sensitivity, there is also a 
substantially greater insulin requirement (1). Not only 
can vitamin D be influenced by diet, but also by other 
variables, such as skin tone, clothes, and physical activity. 
Proper diet, not only for the control of the disease but 
also for the prevention of its complications, is one of 
the most difficult problems for people with diabetes. The 
status of vitamin D is determined by the assessment of 
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the levels 25OHD, vitamin D’s inactive circulating form 
and an existing form of Marker of availability of vitamin 
D, which a half-life of two weeks (2). Diabetes is one of 
the fastest-growing chronic conditions globally. Form 1 
(DM1) diabetes mellitus, present in 5 to 10 percent of 
diabetes cases, results from the loss of pancreatic beta 
cells, leading to insulin deficiency (3). Observational 
studies have indicated that low vitamin D status may 
be associated with an increased risk for type 1 diabetes. 
For instance, because of geographical variation, there 
is a greater prevalence of type 1 diabetes, with more 
type 1 diabetes. in areas at higher latitudes. This may 
be attributed to less sunlight and thus lower levels of 
vitamin D. In northern Finland, there performed a cohort 
analysis. Data on children regarding vitamin D were 
gathered during 1 year (4). The dosage of supplementation 
and the presence of suspected rickets in conjunction with 
the development of type 1 diabetes. Their results were 
both important and amazing; 80 percent less likely to 
develop type 1 diabetes were children who took 2,000 
IU of vitamin D daily. This indicates that taking vitamin 
D supplements during their first year of life could be 
important for all kids to help prevent the development 
of type 1 diabetes (5). A further review of vitamin D 
present that vitamin D supplementation in childhood and 
adolescence has been shown to the risk of developing 
type 1 diabetes has decreased by 29 percent relative to 
Kids that have not been given vitamin D supplements. 
In parallel, evidence indicative of a dose-response effect 
was found by the researchers. Since β-cell destruction 
normally starts in childhood or early childhood and 
progresses when type 1 diabetes is diagnosed, in terms 
of the utility of vitamin D in people with type 1 diabetes, 
findings like these are intriguing. It is anticipated that this 

could be a preventive measure against the development 
of type 1 diabetes to start vitamin D supplementation 
soon after birth (6). 

Methodology

  This study is based on descriptive design and 
includes nonrandom selected children Under Five 
Years with Type 1 Diabetes Mellitus at Diabetes and 
Endocrinology Center in Al- Nasiriya City. The sample 
size was (208) children, half sample for study and control 
children, equal number Male and Female in age, sex, 
and residence. Data were gathered in 1st of February / 
2020 till 1st of December / 2020 using a questionnaire 
and blood sample method. The instrument consists of 
two parts; part I, involved, to describe the children’s 
demographic characteristic such as (age, gender, 
residence, BMI, and feeding), and the part II, involved 
the using scale to measure vitamin D level of children 
and risk factors that effect on vitamin D. This instrument 
developed from more than one source and Vitamin D 
Level Classification that include (Severe deficiency < 10 
ng/ml, Mild-moderate deficiency 10–25 ng/ml, optimum 
25 –80 ng/ml and Toxicity > 80 ng/ml) (7,8). Using 
electronic digital scales, weight was calculated. Using 
a wall mounted stadiometer, height was measured. The 
body mass index was then determined by dividing weight 
over square height (kilogram/meter2) and assessing 
the child’s growth status by percentile. The data was 
computerized and verified using the SPSS version 21 to 
perform tabulation and statistical analysis. For qualitative 
variables, data were provided using descriptive statistics 
e.g: frequencies and percentages, and quantitative mean 
and SDs. Variables tested were measured using X2-test, 
one mean T test, and independent T test. 

Results 

Table 1: Distribution of the Sample by Demographic Characteristics for (Study and Control Group) (N= 208 
child): 

Variables
Study group Control group

f % f %

Age group

2-3 years 18 17.3 28 26.9
3-4 years 35 33.7 32 30.8
4-5 years 51 49.0 44 42.3

Total 104 100 104 100
Mean & SD 3.721±0.725 3.615±0.837
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Gender
Male 36 34.6 36 34.6

Female 68 65.4 68 65.4
Total 104 100 104 100

Residence
Urban 67 64.4 67 64.4
Rural 37 34.6 37 34.6
Total 104 100 104 100

BMI

Under weight 19 18.3 12 11.5
Normal weight 76 73.1 65 62.5

Over weight 9 8.7 14 13.5
Obesity 0 0.0 13 12.5
Total 104 100 104 100

Feeding

Breast Feeding 29 27.9 20 19.2
Bottle Feeding 45 43.3 49 47.1
Mixed Feeding 30 28.8 35 33.7

Total 104 100 104 100

f=frequency, %=percent, SD= standard deviation. 

Table2: Distribution of the Study Sample by risk factor related to vitamin D for (Study and Control Group) 
(N= 208 child): 

Variables
Study group Control group

f % f %

Time of Sun light exposure

No 13 12.5 8 7.7

8-11 A.M 8 7.7 6 5.8

11-3 P.M 70 67.3 75 72.1

4- 7 P.M 13 12.5 15 14.4

Total 104 100 104 100

Duration of sunlight in the week

< 2 days 12 11.5 15 14.4

2-4 days 57 54.8 52 50.0

5-7 days 35 33.7 37 35.6

Total 104 100.0 104 100.0

Period of Sun light exposure

< 15 minutes 51 49.0 60 57.7

≥ 15 minutes 45 43.3 37 35.6

≥ 1 hour 8 7.7 7 6.7

Total 104 100.0 104 100.0

Child with fit or epilepsy 
Yes 5 4.8 7 6.7

No 99 95.2 97 93.3

Total 104 100.0 104 100.0

Multivitamin intake

No 75 72.1 81 77.8

< 1 month 12 11.5 9 8.7

1-3 months 12 11.5 13 12.5

4-6 months 5 4.9 1 1.0

Total 104 100.0 104 100.0

Vitamin D Supplement

No 89 85.6 86 82.7

1-3 months 7 6.7 8 7.7

4-6 months 8 7.7 10 9.6

Total 104 100.0 104 100.0

F: Frequency, %: Percent 

Cont... Table 1: Distribution of the Sample by Demographic Characteristics for (Study and Control Group) 
(N= 208 child): 
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Table 3: Distribution and differentiation of the Study Sample by Vitamin D Level for (Study and Control 
Group) (N= 208 child)

Classification of vitamin 
D level

Diabetes mellitus Non-Diabetes mellitus

f % Mean S.D f % Mean S.D

Severe Deficiency 33 31.7 11.716 6.274 24 23.1 14.696 0.00

Mild- moderate Deficiency 50 48.1 20.332 8.129 43 41.3 24.232 0.00

Optimal 21 20.2 29.198 6.234 37 35.6 33.108 0.00

Total 104 100 20.415 7.188 104 100 24.189 6.968

t = 3.268  d.f = 206  Sig = 0.000

f=frequency, %=percent, t= independent sample t test, d.f=degree of freedom, sig= significant, SD= standard 
deviation. 

Table 4: Distribution and Association Between Vitamin D Level of Diabetes mellitus Group and Body 
Mass Index (n=104)

Variables

Vitamin D level

Chi square

Se
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re
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M
ild
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O
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Total Mean ±S.D.

B
M

I*

Underweight 12 6 1 19 18.513±6.161

χ² =15.61   d.f = 
4   Sig=0.001

Normal weight 16 41 19 76 26.411±7.364

Overweight 5 3 1 9 16.321±7.243

Total 33 50 21 104 20.415±7.188

* obesity=0, X2= Chi square, d.f=degree of freedom, sig= significant, SD= standard deviation 
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Table 5: Distribution and Association Between Vitamin D of Diabetes mellitus Group and Feeding (n=104)

Variables

Vitamin D level

Chi square 

Se
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 D

efi
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D
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ci
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O
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Total Mean ±S.D.

Fe
ed
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g

Breast 13 11 5 29 19.039±6.724

χ² =4.234   d.f = 
4   Sig=0.375

Bottle 14 22 9 45 22.224±7.41

Mix 6 17 7 30 19.983±7.375

Total 33 50 21 104 20.415±7.188

X2= Chi square, d.f=degree of freedom, sig= significant, SD= standard deviation 

Discussion

 Finding results in (table 1) shows that the majority 
of the study sample age is (4-5) years 51 (49%) and 
44 (42.3) in the control sample, and Mean & SD 
(3.721±0.725) of study and (3.615±0.837) of control. 
These finding compatible with Zhu (9), Pre-school 
age was the high prevalence of vitamin D deficiency 
among children aged 1 month to 16 years in Hangzhou, 
China, who found his study to be representative of the 
large age group. Female gender is the most distributed 
by study and control who participant in their study 
68 (65.4%). These finding compatible with study (10), 
Iraqi Population Relationship between Vitamin D and 
Body Weight: Case-Control Research, that found the 
great gender in his research was female. Residence is 
equally distributed by study and control and Urban has 
large number in residence in their study 67 (64.4%). 
These finding compatible with study (8), Vitamin D and 
Osteocalcin Levels in children with type 1 Diabetes 
Mellitus, that found the great Residence in his research 
was urban. The body mass index in the study record large 
number of child in the normal weight class at diabetes 
mellitus is 76 (73.1%), also the normal weight class 

at non-diabetes mellitus is 65 (62.5%). These finding 
incompatible with study of Vitamin D Deficiency in 
children and teenagers, which was found to be indicative 
of the body mass index in his work, was overweight and 
obese (11). While identical with High incidence of Type 
1 Diabetes mellitus vitamin D deficiency and healthy 
children, who (12) result normal weight high percent in 
study and control groups. Concerning the feeding, the 
bottle feeding of the study and control are Record the 
highest number 45 (43.3%) for diabetes mellitus and 
49 (47.1%) for non-diabetes mellitus. These finding 
compatible in study and control with Vitamin D 
Deficiency Prevalence in Healthy Infants and Toddlers 
(13), that found bottle feeding the great types of feeding 
(75%). The results of the study group in (table 2) 
depict the responses of the study sample about diabetes 
mellitus is effect on vitamin D rather than nondiabetic 
mellitus. These finding compatible in study and control 
with Severe Vitamin D Deficiency in Youth with Type 1 
Diabetes (14), which stated that it is important to be aware 
of the high prevalence of vitamin D deficiency and its 
adverse effect on skeletal health for those who care for 
children, particularly children with T1D. The results of 
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the study group in (table 2) depict the responses of the 
study sample about Time of Sun light exposure is great 
number in 11-3 P.M of time 70 (67.3%) and Duration 
of sunlight in the week highly percent in (2-4 days) 57 
(54.8%). Also the Period of Sun light exposure have 
51 children (49.0%) with < 15 minutes at exposure. 
The results of the control group in (table 2) depict the 
responses of the control sample about Time of Sun light 
exposure is great number in 11-3 P.M of time 75 (72.1%) 
and Duration of sunlight in the week highly percent in 
(2-4 days) 52 (50.0 %). Also the Period of Sun light 
exposure have 60 children (57.7 %) with < 15 minutes at 
exposure. These finding compatible in study and control 
with study (15), in recent-onset type 1 diabetic children in 
Iran, vitamin D status and related factors, that said the 
major predictors of serum vitamin D deficiency were the 
length of exposure to sunlight during the weekend and 
sex. Boys and children who were exposed to sunlight 
for around 15 minutes on weekends were less likely to 
be vitamin D deficient than girls and those who were 
exposed to sunlight for less than 15 minutes. Reported 
in the study group, no child has seizure and epilepsy 
disease or fit about 99 (95.2 %). Multivitamin intake 
that 75 (72.1 %) of the study subjects indicate with No, 
and no child consume Vitamin D Supplement has 89 
(85.6%). Reported in the control group, no child has fit 
and epilepsy disease about 97 (93.3 %). Multivitamin 
intake that 81 (77.8 %) of the study subjects indicate 
with No, and no child consume Vitamin D Supplement 
has 86 (82.7%). These finding compatible in study and 
control with research (16). Also Researcher watch the 
child’s consumption of vitamin D only from food in the 
study, as we have not enrolled patients with a history 
of vitamin D and multivitamin supplementation in 
the previous three months. As totally the result in this 
section similar with study of High prevalence of vitamin 
D deficiency in South Australia among 2-17 year-olds 
with acute fractures (17), that took about (food diary, 
sun exposure, vitamin D and multivitamin supplement). 
Table 3 appears the distribution of Study Sample and 
appears the distribution of control Sample according to 
their Classification of vitamin D level. At comparative 
between study and control groups, we notice a decrease 
in the percentages of vitamin D deficiency and an 
increase in the optimal of vitamin D level that lead 
to diabetes mellitus effect on vitamin D level. Highly 
significant differentiation between the vitamin D level 

of control and study groups (child with or without 
diabetes mellitus under 5 years) by use grand mean of 
vitamin D of study group (20.415) and grand mean of 
vitamin D of control group (24.189) and P≤ 0.05 level at 
independent sample t test. Children and teenagers with 
T1DM are more vulnerable to Vitamin-D deficiency than 
non-diabetics (18), this conclusion compatible for my 
research. Also my study reach to the same conclusion of 
research (8). The researcher notice that diabetes mellitus 
has effect on vitamin D level rather than child without 
diseases and both child has vitamin D deficiency. Table 
4: Distribution and Association Between Vitamin D 
Level of Diabetes mellitus Group and Body Mass Index 
indicate highest number at normal weight, 16 of them 
was Severe Deficiency, 41 of them was Mild- Moderate 
Deficiency, and 19 of them was Optimal. Also appear 
that obesity not found with child suffering from diabetes 
mellitus. Highly significant between the vitamin D level 
and Body Mass Index of study group at P ≤ 0.001 level. 
This identical with study of Children with vitamin D 
deficiency has had significantly higher BMI compared 
to participants with elevated serum 25(OH)D levels (11). 
Table 5: Distribution and Association Between Vitamin 
D Level of Diabetes mellitus Group and Feeding appears 
the distribution highest number at bottle feeding, 14 of 
them was Severe Deficiency, 22 of them was Mild- 
Moderate Deficiency, and 9 of them was Optimal. 
Presents that there is not significantly between the 
vitamin D level and Feeding of study group at P ≤ 0.05 
level. These finding compatible in study and control with 
study (13), that result no association significant between 
toddler and vitamin D deficiency in bottle feeding.

Conclusion

The present study concluded that the incidence of 
vitamin D deficiency is high among children under five 
years with type 1 diabetes, and the largest number of them 
suffer from mild to moderate deficiency. In addition, the 
child has more risk factors that effect on vitamin D level 
such as (Time of Sun light exposure, Duration of sunlight 
in the week, Period of Sun light exposure, Multivitamin 
intake and Vitamin D Supplement). 

Recommendation:

 The work of educational seminars for parents about 
the risks of vitamin D deficiency. Encouraging parents 
of children with juvenile diabetes to monitor vitamin D 
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Abstract

The importance of the research lies in preparing exercises using a proposed device to learn the skill of the 
human wheel on a machine rug of ground movements of the artistic gymnastics. As for the research problem: 
Through the presence of the two researchers as teachers and observers of this sport in the gymnastics hall, 
they noticed that there is difficulty in the students’ performance of the skill of the round off on the machine 
of the mat of ground movements, according to the researchers’ opinion, the reason for this is that skills 
are taught with the limited availability of assistive devices, as well as the lack of use of these devices in 
exercises according to biomechanical variables, although they facilitate the learning process for these skills 
and work to shorten the time and effort in the learning process and enable the removal of the difficulties 
encountered before. As for the objectives of the research : Design and manufacture of a device that teaches 
the skill of the round off and helps in overcoming the difficulty of performing that skill for female students 
and preparing exercises with a proposed device to learn the skill of the human wheel on the machine of the 
ground movements mat in the artistic gymnastics of the students.  

Keywords: bio-kinematic, performance, skill, artistic gymnastics for women 

Introduction

The field of sports in general is considered one of 
the most important areas to express the extent of the 
development and advancement of peoples, so the pursuit 
of the best in terms of education was continuous, through 
research, study and work to solve the problems facing 
students, and because the learner is the focus of the 
educational process and that developing his abilities and 
abilities is the primary goal of the educational process 
1, it was necessary to pay careful attention to providing 
requirements, conditions and opportunities to achieve 
better performance that reflects the ability to understand 
the parts of the motor duty, its path and requirements. 
Gymnastics is one of these sports that have received 
the attention of researchers and workers in the sports 
field, which requires a high degree of understanding 
and mastery of motor duty in all movements performed 
by students, including ground movements, among the 

basic skills that are performed on the mat of ground 
movements are (front and back steps, the Arab round 
off - the Arab jump, standing on the head, standing on 
the hands) , and which consists of several technical 
stages, however, the proper performance of these skills 
requires a high physical capacity and skill 2, and this 
does not come from pure chance. Rather, exercises play 
an effective role in learning and refining these skills 
as they work to develop the capabilities of students 
and raise their levels and thus reflect positively on the 
performance, Therefore, through the experience of the 
researchers, they identified the problem that there is a 
difficulty in the students’ performance of the skill of 
the human wheel on the ground movement mat device, 
and according to the researchers ’opinion, the reason for 
this is that the skills are taught with the lack of auxiliary 
devices, as well as the lack of use of these devices in 
exercises according to bio-kinematic variables, although 
they facilitate the learning process for these skills and 
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work to shorten the time and effort in the learning process 
and enable the removal of the difficulties encountered 
by students during performance, it helps in the process 
of diagnosing that performance, as well as the use of 
devices increases the learner’s desire and acceptance 
of learning and enjoyment during the performance. 
Therefore, the two researchers decided to study this 
problem by preparing exercises 3 using a proposed device 
to work on overcoming these difficulties and eliminating 
weaknesses of the students while saving time and effort. 
The researchers have set the objectives of the research, 
which are (designing and manufacturing a device that 
teaches the skill of the Arab round off and helps in 
overcoming the difficulty of performing that skill among 
female students, and preparing exercises with a proposed 
device to learn the skill of the Arab round off on the 
device of the ground movements mat in the technical 
gymnastics of the students). They also assumed that 
there is a positive effect of exercises with a proposed 
device in improving some biochemical variables and the 
performance of the skill of the Arab round off on the mat 
of ground movements in the technical gymnastics of the 
research sample. As for the fields of research, the human 
field was represented by the third stage students in the 
Faculty of Physical Education and Sports Sciences at the 
University of Kufa 2019-2020, and their number was (35) 
students, and the temporal field was from 18/12/2019 to 
16/3/2020, and the spatial field was represented by the 
Gymnastics hall in the College Physical Education and 
Sports Sciences / University of Kufa.

Research methodology and field procedures: 

Research Methodology

The researchers used the experimental approach 
for its suitability in solving this problem, as empirical 
research aims to “effect an intentional and controlled 
change of the specific conditions of an event, while 
observing the realistic changes of that event.” Likewise, 
the experimental method is the only research method 
that can truly test the hypotheses of relationships of 
cause or effect (1).

Community and sample research:

The research community was represented by the 

third stage students in the College of Physical Education 
and Sports Sciences, and it represented the entire 
community of origin and their number was (30) students. 
As for the research sample, the sample is “a part of the 
total community that is represented by an appropriate 
representation and must be defined precisely” (2). The 
research sample was chosen randomly and by lot from 
the original research community consisting of (20) 
students, where it was divided into two groups (control 
and experimental) by lottery and by (10) students in each 
group, and thus the percentage of the research sample is 
(66%), which is an appropriate percentage to truly and 
honestly represent the research community.

Devices, tools and means used in the research:

Means of data collection:

- The questionnaire.

- Observation and analysis.

- Personal interviews.

- Grading transcript form.

- Computer software.

- Arab and foreign sources and the internet. 

Tools and devices used:

- The indoor gymnastics hall in the College of 
Physical Education and Sports Sciences / University of 
Kufa.

- Two cameras (casio exilim), speed (120) images 
per second, (Canon) count (1).

- (3) PRINCO CDs.

- (Toshiba) laptop calculator, count (1).

- Sports stopwatch.

- Bubbles of different heights.

- Rubber cords.

- Drawing scale (1 meter).

- Whistle number (1).

- Tripod to install the cameras, count (3).
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- San Disk information memory (16 GB), count 
(2).

- Analysis software (Kinovea setup.25).

Field research procedures:

Determine search variables:

 Research variables (biochemical variables) 
were determined by relying on sources and references 
for similar scientifi c studies, as well as the experience of 
the two researchers in the fi eld of specialization.

Bio kinematic variables:

- The distance between the hands: It is the real 
distance traveled from a point (the fi rst hand) to another 
specifi c point (the second hand), and it is measured as 
(cm).

- The distance between the feet: It is the real 
distance traveled from a point (the fi rst foot) to another 
specifi c point (the second foot), and it is measured as 
(cm).

- The angular velocity of the driving leg: It is 
the angular transmission rate of a man during a given 
time, and it is measured in (sector / s).

- The angle of inclination of the body: It is the 
angle between the line connecting from the midpoint of 
the foot to the point of the body’s center of gravity with 
the horizontal line(3).

Measurement of bio kinematic variables: The 
kinematic variables of skill (human acceleration) were 
measured by using the kinematic analysis program 
(kinovea v.8.25), based on video imaging of skills, as the 
skill variables were measured, which were previously 
determined, and as follows:

-  The distance between the hands.

-  The distance between the feet.

-  The angular velocity of the driving leg.

- The angle of inclination of the body.

Measuring the skill performance of the skill (the 
Arab round off):

The skill performance of the research skill 
(human acceleration) was measured by evaluating the 
performance of students by (4) experts and specialists in 
the fi eld of gymnastics, where the degree of evaluation 
is according to a form prepared by the researcher for 
the degree of evaluation that ranges from (0-10) degree, 
through the students ’performance of the two skills 
and by (3) attempts, and the best evaluation is through 
videography, which was presented to the evaluation 
experts.

Suggested device:

Figure (1) shows the device from the front.

Figure (2) shows the device from the top.

Figure (3) Shows the device from the side.

Device details:

The proposed device consists of:

- Two iron rails: the two iron rails are fi xed on 
the wall so that they are parallel, and both rails are (6) 
meters long and 30 cm wide, and each one is 1.30 cm 
away from the other.
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- Iron plate: It is installed on both rails so that it 
connects them and it is 1.30 cm long and 50 cm wide, 
and it is mobile on the two rails.

- Iron arm: fixed on an iron sheet, with a length of 
(15) cm.

- Ball bearing: Two (2) to be installed on each 
other in a way that allows movement on three axes.

- Belt: works to stabilize the body when moving.

- Mechanism of action of the device: The student 
stands so that her back is facing the device and she wears 
the belt that works to stabilize the body and provide 
safety so that it prevents a fall when the student begins 
to perform one of the two skills. Porphyry will help to 
rotate through the mechanism of its rotation to the side, 
while the iron plate will move on both rails to the side. 
For the student to continue performing and repeating the 
skill.

Exploratory experience:

The researcher carried out the exploratory 
experiment on Tuesday (1/12/2020) in the gymnastics 
hall in the College of Physical Education and Sports 
Sciences on a sample of (5) students, the purpose of 
which is to identify the validity and efficiency of the 
tools and devices used in the test, as well as the overall 
difficulties that the researcher faces in During the 
implementation of the main experiment, how to avoid 
it, find optimal solutions for it, know the amount of 
time needed to conduct the main experiment, as well as 
distribute the tasks of the assistant work team, as well 
as determine the appropriate location for the cameras, 
which were set as follows:

- The first camera: Type (casio), at speed (1200 
images / s) installed on a tripod from the side opposite 
the place designated for performing search skills (ground 

movement mat), at a height of (1.50) m from the ground 
and installed at a distance of (4) m measured from the 
focus of a lens the camera is in the middle of the mat in 
the place where students perform the skill.

- The second camera: Type (casio), at speed (1200 
images / s) installed on a tripod in the front (facing) for 
students while performing on (ground movement mat), 
at a height of (1.50) m from the ground and installed at 
a distance of (5) m measured from the focus of the lens 
the camera is in the middle of the mat in the place where 
the skill is performed.

The main experience:

Pre-tests:

The researcher conducted the pre-tests for the 
control and experimental groups of (20) students on 
Monday (7/12/2020) in the gymnastics hall at the 
College of Physical Education and Sports Sciences / 
University of Kufa, and the researcher conducted the 
tests for measuring the skill performance of research skill 
and biomechanical variables through videotapes that 
were presented to experts and specialists in the field of 
gymnastics and biomechanics, as previously mentioned, 
to obtain the results of the pre-test to evaluate the skill 
performance as well as the kinematic analysis to extract 
the biomechanical variables, using the kinovea program 
(kinovea v.8.25).

The research sample is equivalent:

With regard to the parity of the two research groups, 
the researcher benefited from the pre-test attempts to 
verify the parity of the level of performance as well as 
in comparison with the values   of the most important 
biochemical variables for the two research groups. Which 
means that all levels of the two groups (experimental and 
control) were equivalent, which means placing the two 
groups on a single initiation line, as shown in table (1).
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Table (1) shows equivalence in the pre-test of technical performance and some bio-kinematic variables for 
the control and experimental groups.

Variable Unit

Control Experimental 
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Technical performance Degree 3 2.47 2.70 1.25 1.76 0.09 Non sig

Distance between the hands Cm 34.15 3.95 36.12 3.79 1.13 0.57 Non sig

Distance between the feet Cm 44.49 0.81 44.93 0.58 1.37 0.14 Non sig

Angular velocity of the driving 
leg

Sector / s 6.84 0.39 7.92 0.81 0.76 1.10 Non sig

Angle of inclination of the body Degree 55.80 5.13 57.50 4.47 0.78 0.44 Non sig

Post-test:

The researchers conducted the post-tests for the 
control and experimental research groups on Thursday 
7/1/2021 in the gymnastics hall at the College of 
Physical Education and Sports Sciences / University 
of Kufa, where the researchers applied the tests for the 
technical performance of the skill of the human wheel 
and extracted the biomechanical variables through 
videotaping and analyzed them using the kinovea v.8.25 
program to obtain the results of the post test, and the 
researchers were keen to provide the same conditions 
surrounding the pre-tests in terms of time, place and 

methods execution and sequence of tests and control of 
extraneous factors.

Statistical means: The researchers used the 
statistical bag (SPSS) to treat the results.

Presenting, analyzing and discussing results:

Presenting and discussing the results of the 
pre and post tests for the control and experimental 
groups for the variables under discussion:

Presenting the results of the pre and post tests for 
the experimental and control group for the studied 
variables: 

Table (2).
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1 Technical performance Degree 2.75 0.26 6.25 0.67 15.65 0.00 Sig

2
Distance between the 

hands
Cm 36.12 3.79 44.86 0.68 7.46 0.00 Sig

3
Distance between the 

feet
Cm 44.93 0.58 82.31 0.83 148.87 0.00 Sig

4
Angular velocity of the 

driving leg
Sector / s 7.92 0.81 10.11 0.59 6.49 0.00 Sig

5
Angle of inclination of 

the body
Degree 57.50 4.47 75.40 0.69 12.10 0.00 Sig
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C
on

tr
ol

1 Technical performance Degree 3.10 0.51 4.80 0.25 10.02 0.00 Sig

2
Distance between the 

hands
Cm 34.15 3.95 35.93 0.46 1.49 0.16 Non sig

3
Distance between the 

feet
Cm 44.49 0.81 54.87 0.56 33.34 0.00 Sig

4
Angular velocity of the 

driving leg
Sector / s 6.84 0.39 8.07 0.62 13.83 0.00 Sig

5
Angle of inclination of 

the body
Degree 55.80 5.13 58.70 0.67 1.68 0.12 Non sig

Presentation of the results of (post-test) tests for the control and experimental groups of the studied 
variables.

Table (3).
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Control Experimental
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1 Technical performance Degree 4.80 0.25 6.25 0.67 6.32 0.00 Sig

2
Distance between the 

hands
Cm 35.93 0.46 44.86 0.68 34.13 0.00 Sig

3 Distance between the feet Cm 54.87 0.56 82.31 0.83 86.34 0.00 Sig

4
Angular velocity of the 

driving leg
Sector / s 8.07 0.62 10.11 0.59 7.49 0.00 Sig

5
Angle of inclination of the 

body
Degree 58.70 0.67 75.40 0.69 54.34 0.00 Sig

Cont... Table (2).

Discuss the Results

The results presented in tables (2) and (3) for the 
technical performance tests and bio-kinematic variables 
showed that there are significant differences between the 
pre and post tests and in favor of the post tests for the 
control and experimental groups, the researchers attribute 
the reason for this significant difference for members of 
the control group in the variables (technical performance, 
distance between the feet, and the angular velocity of 
the lead man) in the pre and post- test to the exercises 
that were applied by the skill teacher, as it contributed 

to the development of technical performance and bio-
kinematic variables (the distance between feet, angular 
velocity of the driving man), while the difference was not 
significant for each variable (the distance between the 
hands and the angle of inclination of the body), as for the 
significant difference that appeared in the table above for 
the members of the experimental group, the researchers 
attribute the reason for this difference as a result of the 
use of exercises in the proposed device where the use of 
exercises with the help of devices contributes effectively 
to raising the level of technical performance as well as 
improving the bio-kinematic variables. These exercises 
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have been performed with the device according to 
scientific foundations and educational principles aimed 
at building the body and formation to reach the learner 
and the player to the best possible performance in 
games and various activities(4). including the skills of 
gymnastics and in particular the skill of (Arab round 
off). The exercises in the proposed device included 
multiple attempts performed by the student in a regular 
sequence of difficulty in order to acquire the skill or 
represent it (5), the exercises in the proposed device also 
contributed to an improvement in the biomechanical 
variable (the distance between the hands). There will 
be no angles in it, and the field of motion will appear 
in the form of arcs or rotations without any angle (6), 
as well as an improvement in the variable (the distance 
between the feet) and the researchers attribute the reason 
for that improvement to the exercises with the proposed 
device and its applications and the accompanying of 
these applications of kinematic feedback in which it 
was emphasized that the legs were raised and opened 
to the sides without bending the knee joint, which 
led to the flow of movement and its aesthetics, which 
was reflected. Turn positive on the results of the 
dimensional tests of the experimental group, and also 
the improvement in the variable (the angular velocity 
of the leading man) and the two researchers attribute 
the reasons to the exercises in the proposed device that 
were applied to the members of the experimental group 
in addition to the kinematic feedback accompanying 
the performance of these exercises and their repetitions 
that worked on the flow of movement and continuity of 
performance in harmony and avoiding hesitation in it, 
which increased the likelihood. Conservation of kinetic 
energy, which was positively reflected on the increase 
in angular velocity, not for the experimental group, and 
also a variable (the angle of inclination of the body) and 
the researchers attribute the reason for this improvement 
and the significant difference to the exercises with 
the proposed device and its accompanying kinematic 
feedback, as this feedback gives information about the 
kinematic aspects of performance when applied as it 
is the best in producing information about the form of 
performance (7).

 As for the results presented in table (3) that 
show the preference of the differences in favor of the 
experimental group in the post-tests, both researchers 
see that the exercises in the proposed device prepared 

by the researchers for the members of the experimental 
group are distinguished by their progression in terms of 
difficulty and forget their home and their compatibility 
with the skill path and their distribution based on scientific 
foundations and principles on educational units, as well 
as performing these exercises with the proposed device 
and containing these exercises on the auxiliary means 
and tools that have a great role in learning and acquiring 
mathematical skills in various practical lessons as well as 
being safety means that help learners to perform difficult 
and dangerous movements, which contributed greatly to 
the development of both technical performance and the 
variables. Biomechanics in the skill of the Arab round 
off. 

Conclusions

- The possibility of using the exercises in the 
proposed device within the applications of physical 
education curricula as they are necessary in learning all 
stages of the technical performance of the skill of the 
Arab round off.

- The use of mechanical perspective helped as a 
basic factor in explaining artistic performance.

- The kinematical feedback had a great effect 
in correcting many errors in the stages of technical 
performance.

Recommendations:

- The necessity of conducting research in the field 
of learning skills using educational curricula that include 
special exercises in their applications.

- The exercises with the proposed device can be 
used in the teaching units to improve technique.

- The necessity to take into account the kinematic 
variables affecting the type of skill performed because 
of its great role in explaining and raising the level of 
performance. 
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Abstract

The importance of the study lies in the extent to which the players possess pursue and what it contains in 
terms of cooperation, coordination and integration in the roles that lead to achieving common goals among 
the players, which is reflected in their solidarity by performing the required tasks, whether in the training or 
competition process.

The problem arises: Do advanced volleyball players rely on discipline to achieve the team’s common goals, 
both in training and competition?

The objective of the research was to: Building and codifying the pursue scale for advanced volleyball 
players, as well as setting standard levels for the advanced volleyball players’ pursue scale.

The researchers used the descriptive approach in the survey method because it is more appropriate to the 
objectives of the research and the nature of the problem. The research community consists of the Iraqi 
Premier League volleyball players for the season (2019-2020), whose number is (196) players. And all the 
research sample was selected intentionally.

As for the most important conclusions: It was to find a measuring tool to build and standardize the pursue of 
advanced volleyball players. The research sample was distributed over five levels of the scale of pursue for 
advanced volleyball players. While the most important recommendations were: The researcher recommends 
using a symmetry scale on all players in other team games. 

Keywords: codifying, Building, pursue, players, Iraq 

Introduction

The game of volleyball is one of the popular and 
well-known public games in most countries and has met 
with great public turnout because the players need high 
psychological, skill and physical preparation in all its 
components and elements, especially the cooperation 
and enthusiasm of the players towards achieving 
achievement and great victory and excellence in training 
and in sports competition.

As the topic of pursue is one of the new topics 
that have not been addressed in the sports field, which 
has an important role on the psychological side of the 
players, because the discipline works to urge the player 
to be advanced and distinguished among his peers in the 

team, especially at the higher levels, as the player needs 
to cooperation, integration and achieving common goals 
that work to explode and stimulate its potential energy 
as well as work on integration and complementarity in 
performance and coordination of roles towards achieving 
the common goal of adaptation between players.

Also, coaches need to know what their players 
possess in terms of cooperative, coordination and 
complementary capabilities that crystallize under the 
name called consistency before entering the competition, 
and this case is not arbitrary, but rather comes through 
the use of the coach’s experience that enables him to 
know this matter and we mean by it a measuring tool 
with an objective feature in the expression From this we 
find the importance of research lies in the construction 
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and technicians of the symmetry scale for advanced 
volleyball players, based on scientific foundations 
for building standards that help coaches achieve this 
required task.

Therefore, the researchers identified the problem 
through their simple experience of continuous follow-up 
to the Iraqi volleyball league, as the volleyball player 
needs many capabilities and abilities, whether physical, 
skill or planning, and psychological factors that affect 
the training process and sports competitions in order to 
be able to withstand and continue until the last round 
of the match, pursue is one of the basic variables that 
determine the player’s activity and ability to perform 
what it requires in terms of cooperation, complementarity 
and complementation from the player in general, as it is 
assumed that the player, when practicing any sporting 
activity, aims to achieve the goals he seeks through his 
solidarity with his colleagues and coordination according 
to the centers and roles he possesses every player has 
reached a degree of achievement, especially when he 
reaches the higher levels, through the researcher’s 
follow-up of many matches and the first-class volleyball 
teams, the players noticed differing in the degree of 
their possession of pursue and the presence of a clear 
discrepancy among some players, and due to the poor 
diagnosis and knowledge of coaches of the importance 
and effect of the synergies of advanced volleyball players 
objectively as a result of the influences and pressures that 
players face during matches, whether the crowd pressure 
was the difficulty and importance of the match and the 
player’s social pressure, all of these make distraction, 
lack of focus, and completion of the tasks required of 
the player in coordination, cooperation, integration and 
complementarity between them, at the beginning of the 
match there is a clear competition between the players 
to acquire points and runs, this leads to the failure of 
the players to adapt among themselves during the player 
and the emergence of frequent lapses and errors, which 
leads to the failure to achieve the desired goals, so the 
researchers decided to build a measure of pursue and 
codify it on the players of the volleyball clubs of the 
Premier League in Iraq in an attempt to contribute to the 
help of coaches in identifying what the players have in 
terms of discipline, then take the necessary measures and 
use the educational and psychological units that urge the 
players to do so to calm down and avoid any defect or 
deficiency in repetition during training or competition.

Consequently, the objectives of the research were to 
build and standardize a measure of pursue for advanced 
volleyball players in Iraq for the 2018 sports season, as 
well as setting standard levels for a measure of symmetry 
for advanced volleyball players in Iraq for the 2019 
sports season.

As for the areas of research, they were represented 
by the players of the Iraqi Premier League clubs in 
volleyball for the year (2019-2020), and the time 
for conducting the research was for the period from 
10/9/2019 to 1/2/2020, as for the place of application 
of the standards, stadiums and training rooms for class 
players excellent advanced volleyball in Iraq.

Key words: Volleyball, pursue.

Research methodology and field procedures: 

Research Methodology

The descriptive approach was used in the survey 
method because it is more appropriate to the research 
objectives and the nature of the problem.

Community and sample research:

The research community consists of (196) players 
from the Iraqi Premier League clubs in the volleyball 
season (2019-2020). The sample was chosen by the 
deliberate method and the sample was distributed 
among three groups as follows. Where the exploratory 
research sample was chosen randomly and included (14) 
players with a percentage (7.142%), and the building 
and application sample included (182) players and a 
percentage (92.857%).

Means of Collecting Information: The researcher 
used the following means and tools to obtain information 
and data:

Means of data collection: Arab and foreign sources 
and references, internet. 

Tools and devices used:

- Observation: It is defined as the attention to a 
certain phenomenon or problem or something in order to 
reveal its causes and laws .

- The interview: The researcher conducted 
personal interviews with some experts and specialists in 
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the field of sports administration, testing, measurement 
and handball coaches.

- Questionnaire: A scientific research tool, 
where the questionnaire is the appropriate tool to obtain 
information, data and facts related to a specific reality

Steps to build a measure of pursue for advanced 
volleyball players in Iraq

To achieve the first research goal of building a pursue 
scale for advanced volleyball players in Iraq, where the 
researcher carried out the following procedures and 
steps .

Determine the phenomenon to be studied: The 
phenomenon in question is a measure of the pursue of 
advanced volleyball players in Iraq.

Determine the method of formulating the phrases 
and their foundations: The process of preparing scale 
phrases is one of the most important steps, as it requires 
the fulfillment of certain conditions for the researchers, 
which is the scale designer 

- Knowing how to write the vocabulary so that 
can choose what suits the goal of the scale.

- Linguistic fluency and ease of expression in 
simple language. 

Determine the axes of the pursue scale:

 After reviewing many sources and measures 
related to correlation related to the current study, the 
researchers reached to identifying and proposing five 
axes of the pursue scale that can be employed in the 
mathematical field:

- Achieving common goals.

- Cooperate.

- Coordination and integration.

- Team cohesion.

- Adaptation between players.

 Then the researcher presented the scale axes 
to those with experience and specialization in the field 
of administration, organization, physical education 
and sports sciences, and their number was 15 experts 
in order to determine the main axes and it was found 
through table (1) and through statistical treatments (Ka2) 
that each axis achieved the values   of( Ka2) is significant 
and thus are the approved axes for the scale .

Table (1) the percentage of experts’ agreement (Ka2) for the pursue axes

N Axes Agree Disagree Ka2 Sig level Sig type

1 Achieving common goals 14 1 11.26 0.00 Sig

2 Cooperate 12 3 5.4 0.02 Sig

3 Coordination and integration. 13 2 8.06 0.00 Sig

4 Team cohesion. 14 1 11.26 0.00 Sig

5 Adaptation between players. 12 3 5.4 0.02 Sig 

Significant at the level 0.05 .
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Preparing the phrases of the axes of the pursue 
scale:

After choosing the scale axes, the researchers 
proceeded to prepare the scale phrases in the initial form, 

and it was presented to the experienced and specialized in 
the field of administration, organization and psychology, 
and their number was (15) experts in order to know the 
belonging of each statement to the field in the scale.

Table (2) Shows the validity of the pursue statements.

N Axes Paragraphs

Experts

Ka2 Sig type

Fit Not fit

1
Achieving common 

goals field

1،3،4،5،6،10،2،7 14 1 11.27 Sig

8 6 9 0.60 Non sig

9 4 11 3.27 Non sig

2 Cooperate field

3،4،5 13 2 8.07 Sig

6،7،8،1 14 1 11.27 Sig

2،9،10 5 10 1.67 Non sig

3
Coordination and 
integration field

2،4،7،3 13 2 8.07 Sig

9،10،6 14 1 11.27 Sig

1،5،8 4 11 3.27 Non sig

4 Team cohesion field

3،6 4 11 3.27 Non sig

9 6 9 0.06 Non sig

2،7،8،10،1،4،5 15 0 15.00 Sig

5
Adaptation between 

players field

1،2،6 13 2 8.07 Sig

7،10،4 14 1 11.27 Sig

3،5،8،9 5 10 1.67 Non sig

Significant at a significance level of ≥ 0.05
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Method for correcting pursue scale:

The phrases were graded from (1-5) degrees for 
each statement in the scale, and five alternatives and a 
graded response were placed, and the highest score that 
could be obtained on the scale was (175) and the lowest 
score was (35), where the alternatives to the answer were 
(always 5 points, often 4 points, sometimes 3 points, 
rarely 2 points, never 1 point).

Preparation of the pursue scale instructions: -

The researchers prepared the instructions and how 
to answer the scale phrases and that the response of the 
sample will be confidential and be used for the purpose 
of scientific research only, also, the sample members 
were asked to accurately answer all the phrases for the 
purpose of reaching objective results.

Linguistic validity of phrases: The scale was 
presented to a specialist in the Arabic language, in order 
for the phrases to be sound and free from linguistic 
errors, and thus the scale would be free from linguistic 
errors.

Exploratory study of the pursue scale: The 
researcher applied the scale on the (El-Dagara) club, 
which was chosen randomly, using a lottery method 
consisting of (14) players from the original research 
community, on (10/9/2020)

Apply a pursue scale on construction sample: 
The scale was distributed to the players of the Iraqi 
Volleyball Premier League clubs, which consisted of 
(182) players, and for the period from 20/9/2020 until 
20/10/2020. 

Statistical analysis of scale phrases: The 
researchers adopted the two terminal group style and 
internal consistency.

The two terminal groups (discriminatory power): 
Through this step, a distinction is made between players 
with high scores and players who score low in the scale 
forms. The researchers calculated the total score for 
each player by collecting the total statement scores for 
the scale. For the purpose of calculating the statement 
discrimination, the researcher followed the following 
steps:

First - The forms were corrected and the total score 
for each question was calculated.

Second - The scores obtained by the sample 
members are arranged in descending order.

Third - the scores were divided into two groups, 
one of which represents the players who got the highest 
scores at a rate of (27%) and the second group represents 
the players who got the lowest scores at a rate of (27%).

Internal consistency of scale phrases: Internal 
consistency means the extent to which the statements 
are related to each other within the scale or test, and the 
extent to which each statement relates to the standard as 
a whole.

The relationship of the phrase to the axis and the 
axis to the overall degree of the scale. 

Table (3) shows the internal consistency of each statement of the pursue scale with the overall score of the 
scale.

N
Correlation 
coefficient Sig level Sig type N

Correlation 
coefficient Sig level Sig type

1 0.730 0.000 Sig 19 0.865 0.000 Sig

2 0.853 0.000 Sig 20 0.563 0.000 Sig

3 0.906 0.000 Sig 21 0.740 0.000 Sig

4 0.669 0.000 Sig 22 0.836 0.000 Sig

5 0.885 0.000 Sig 23 0.846 0.000 Sig
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6 0.543 0.000 Sig 24 0.870 0.000 Sig

7 0.784 0.000 Sig 25 0.878 0.000 Sig

8 0.905 0.000 Sig 26 0.775 0.000 Sig

9 0.863 0.000 Sig 27 0.730 0.000 Sig

10 0.854 0.000 Sig 28 0.793 0.000 Sig

11 0.912 0.000 Sig 29 0.867 0.000 Sig

12 0.750 0.000 Sig 30 0.791 0.000 Sig

13 0.776 0.000 Sig 31 0.837 0.000 Sig

14 0.844 0.000 Sig 32 0.702 0.000 Sig

15 0.675 0.000 Sig 33 0.634 0.000 Sig

16 0.920 0.000 Sig 34 0.607 0.000 Sig

17 0.896 0.000 Sig 35 0.810 0.000 Sig

18 0.872 0.000 Sig

Significant at the level of significance (0,05)

Table (4) shows internal consistency of the pursue pivot with the overall score of the scale.

N Axes Total phrases
Correlation 
coefficient Sig level Sig type

1 Achieving common goals 8 0.696 0.000 Sig

2 Cooperate 7 0.864 0.000 Sig

3 Coordination and integration. 7 0.960 0.000 Sig

4 Team cohesion. 7 0.529 0.000 Sig

5 Adaptation between players. 6 0.853 0.000 Sig

Significant at the level of significance (0,05).

Cont... Table (3) shows the internal consistency of each statement of the pursue scale with the overall score 
of the scale.

Scientific transactions of the scale:

Validity: The degree to which a test or scale 
measures the thing to be measured (67: 7)

First: Face validity: It is the test (the scale) whose 
name indicates its validity, i.e. is true in its outward 
form, and in other words it is not scientific and statistical 
validity.

Second: construct validity: the dependence of 
this type of validity on theoretical assumptions which 
are verified experimentally and is considered the most 
complex type of validity . This type of validity has been 
calculated by:

The method of the two terminal groups: The 
researchers extracted the discriminatory power of 
expressions in the study of statistical phrase analysis, 
and in light of them the researcher identified expressions 
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capable of distinguishing between individuals who have 
high scores and those who have low scores.

Coefficient of internal consistency: The internal 
consistency coefficient was used in analyzing the scale 
statements, i.e. calculating the validity of the scale 
statements using the internal criterion by finding the 
correlation between the degree of each statement and the 
total degree of the scale, and this type of validity was 
achieved through the use of the simple correlation law 
(Pearson).

Reliability: Accuracy in estimating the individual’s 
true mark on the statement measured by the scale, and 
the researcher has chosen two methods from among 
them:

First: the Alpha Cronbach method: The stability was 
extracted in this way by applying the equation (Alpha 
Cronbach) to the individuals of the sample building each 
scale using the statistical bag (spss).

Second: Spilt- Half: Use the stability calculation by 
the spilt-half method using the statistical bag (spss).

Where the coefficients were (Pearson 0.59, 
Spearman 0.74, Alpha Cronbach 0.89).

Skew ness: The researcher calculated the torsion 
coefficient using the statistical program spss and it 

reached (0.59) for the scale of pursue, where the mean 
was (119.29), while the standard deviation was (13.91), 
and the skew ness was (0.53).

Final application of the pursue scale: The number 
of final scale phrases was (35), as it was applied to the 
application sample of (182) players for the period of 
time from 25/1/2020 until 1/2/2020.

The statistical methods used:

- Mean.

- Median.  

- Std. Deviation.

- Skew ness.

- Ka2.

- Correlation coefficients.

- Percentage. 

The researchers used a system (spss) for statistical 
treatments.

Presentation, analysis and discussion of the results 
of the pursue scale:

Table (5) shows the raw scores, levels, number and percentage of the pursue scale for the rationing sample.

Levels Raw grade Total number Percentage

Too high 153-170 8 4.39%

High 135-152 40 21.97%

Medium 117-134 76 41.75%

Weak 99-116 57 31.31%

Very weak 81-98 1 0.54%
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Where the arithmetic mean of the application sample 
was (125.81) and the standard deviation (1) and that the 
level for the sample was (Medium). Table (5) shows that 
the application sample occurred at the (average) level, 
and the researchers attribute that the reason for this is 
that the largest effect in this area is The cooperation, 
integration and coordination that takes place between 
the players has a great impact on achieving common 
goals, as a result of adaptation, it makes players at a high 
level, whether in training or competition, as a result of 
working in the spirit of one team(2), and this does not 
come to diligence or experimentation, and the reason for 
this is that the players in some matches and according 
to the conditions of competition, they lose ability and 
focus and not feel calm and lapses the moment the ball 
is struck or posting, as well as the lack of cooperation 
and cohesion between some players as a result of the 
pressures they are exposed to in the match, external 
pressures, or the pressure of the public and the important 
match as a result of not winning and achieving the 
required goals(3), and behavior control plays a big role 
in influencing their performance during competition and 
interacting with external influences that may push them 
to make incorrect behavioral patterns, which may lead 
to failure to achieve symbiosis among players as well. 
One of the most important factors affecting this area is 
the psychological and cognitive aspect of the players and 
the importance of psychological and cognitive ability. 
For them, it represents the main place for good behavior, 
focus, attention, and distraction in order to achieve 
cooperation, integration and coordination during play (4).

Conclusions and Recommendations

Conclusions:

In light of the research results, the researchers 
reached the following conclusions:

- A special scale was built and codified to measure 
the pursue of advanced volleyball players in Iraq.

- The research sample was divided into five levels 
of pursue scale among advanced volleyball players in 
Iraq.

- It was found that the highest percentage was at 
the intermediate level, followed by the weak level, then 
the high level, then the very high level, then the very 

weak level.

Recommendations:

After the researchers obtained the most important 
conclusions, they recommend the following:

- The researchers recommend the use of the scale, 
which is designed for players, as it is a tool to measure 
the extent of players’ possession of pursue.

- Work on studying the application of discipline 
to the players in the club and this is done through their 
pursue of sudden changes.

- The necessity of conducting more studies 
similar to the Iraqi league players for all team and 
individual games to measure their pursue. 
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Abstract

The importance of the research lies in scientifically preparing a complex of high-intensity interval training, as 
researchers believe that it affects some technical skills that are directly involved to endurance the performance 
of futsal players. As for the research problem: Through the experience of field researchers, they noticed that 
there is a noticeable decrease in the performance of skills in the second half and in the matches in which 
the level of technical performance is very high, and this decrease leads to slow movement to take the right 
place during the performance of those skills, the researchers believe that the reason for this is that these skills 
do not receive their adequate share of training in a manner consistent with the nature of their performance 
from the physical and physiological standpoint. The aim of which is to have a positive effect on some of the 
technical skills and performance of futsal players. The researchers used the experimental method to solve 
the research problem, and on the research community, the research community was identified with the 14 
players of Naft Al Wasat club in the futsal season 2020-2021, they were distributed into two groups equally 
in a random way (lottery method), and then data was processed using appropriate statistical methods.

Keywords: high-intensity, skills, performance, interval training exercises 

Introduction

There is no doubt that scientific research has become 
one of the most important necessities in our modern 
society in reaching the highest levels for all aspects of 
life by recognizing the various abilities and energies 
that God has gifted to man in an attempt to achieve the 
greatest possible benefit from scientific theories 1 and 
their application to serve and develop society, including 
the sports field and, many sporting events may require a 
great deal of time to reach the high level of capabilities. 
One of the games that has gained great attention in 
recent times is the futsal game, which is one of the 
most popular games in the world, and the futsal game 
requires a great muscle capacity to perform its skills, 
and upon looking into the nature of performance, we 
find that it requires 2 high energy to perform the motor 
duty strongly and speed and endurance, as it requires 
the players, when performing their skills, high physical 
capabilities. And enduring the defensive performance 

of the futsal game requires a high level of physical and 
skill performance in a consistent manner, as defending 
the stadium and its various forms, as well as offensive 
skills are characterized by the difficulty of their rapid 
and surprising skill performance, so it is important 
that physical abilities and skill performance serve one 
of them, the other is to achieve the goal, and the level 
of the player’s ability can be determined through these 
variables.

So, through the researchers’ field experience, they 
identified the problem of their research, and they noticed 
that there is a noticeable decrease in the performance 
of skills in the second half and in matches where the 
level of technical performance is very high, and this 
decrease leads to slow movement to take the right place 
while performing those skills, the researchers believe 
that the reason for this is that these skills do not take 
their sufficient share of training in accordance with the 
nature of their performance in terms of physical and 
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physiological, so the researchers decided to go into this 
experiment by preparing complex exercises and the aim 
of it is to have a positive effect on some technical skills 
and the performance of the players futsal 3.

Thus, the importance of research is evident in 
preparing complex exercises, the aim of which is to 
have a positive effect on some of the technical skills 
and performance of futsal players, as this training 
method improves the player’s physical ability and 
skill, so researchers wanted to go into this experiment. 
Consequently, the researchers set the objectives of the 
research to prepare complex exercises using the method 
of high-intensity interval training in futsal, as well as to 
identify the effect of combined exercises using the method 
of high-intensity interval training on some technical 
skills and the performance endurance of futsal players. 
Likewise, they hypothesized that there is an effect of 
combined high-intensity interval training exercises on 
some technical skills and endurance performance of 
futsal players. As for the fields of research, they were 
represented by the futsal players of the Naft Al Wasat 
Sports Club for the 2020-2021 sports season, and the 
time for the experiment was on from 5/11/2020 until 
14/2/2021, as for the place of conducting the field 
exercises and experiments, they chose the researchers 
The closed sports hall of the Kufa Sports Club. 

Research methodology and field procedures: 

Research Methodology

The approach is one of the important factors that the 
researcher follows to solve his problem, and it is chosen 
according to the nature of the problem to be studied, as 
the nature of the problem necessitates researchers to use 
the experimental method because it is consistent with 
the nature of the research problem, and by designing the 
method of the two equivalent groups (experimental and 
control) with the pre and post- tests.

Community and sample research:

The research community was identified with the 
futsal players of Naft Al Wasat Sports Club for the 2020-
2021 sports season and the researcher selected them 
entirely for the experiment, and they were distributed 
into two groups equally by random method , and then the 
experimental group underwent training that includes the 

use of compound exercises in a manner high-intensity 
interval training while the control group remained using 
the trainer’s standard training approach.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results for 
players.

Tools and devices used:

- Football field halls.

- Ballroom footballs number (14) type (Molten).

- Blackboard, chair.

- floors and barriers of different heights 
(70,60,50,40,30) cm, count (10).

- A Chinese electronic device for measuring 
height and weight.

- A floor ladder with a length of (4,6 m) count (4).

- Rings with a diameter of (60, 50, 80) cm, count 
(14).

- (2) whistle type (FOX).

- (3) Casio sports stopwatch.

- Office tools (papers and pens).

- A Chinese electronic device for measuring 
height and weight.

- A leather tape measure.

- Colorful adhesive tape.

- Dyes (spray).

- A wooden box of dimensions (1 x 1 m) to define 
the scoring and damping areas.

- Ball launcher device.
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- A legal (football halls) goal (2 × 3) m.

- Flex material placed on the target, three 
overlapping rectangles are drawn on it: -

- The large rectangle (2 x 3) cm.

- The middle rectangle is (160 x 240) cm.

- Small rectangle (120 x 180) cm.

- A specific area for damping its dimensions (1 x 
1) m.

- A specific area for scoring (1 x 1) m count (3).

-  Digital camera .

Field research procedures:

Determine search variables:

Test (Put down - Dribbling - Scoring): 

- Test name: Put down, then running with the 
ball (dribbling) in different directions and scoring.

- Purpose of the test: To measure the velocity 
and accuracy of put down, dribbling and scoring.

- Used Tools:

1- Soccer halls, size (4), count (3).

2- A leather tape measure.

3- Colorful adhesive tape.

4- Whistle Number (1).

5- Dirt pigments (spray) type.

6- Wooden box dimensions (1 x 1 m) to define 
scoring and put down areas.

7- Ball ejector device.

8- Goal (soccer halls) legal (2 × 3) m.

9- Flex material placed on the target, on which are 
drawn three overlapping rectangles, their dimensions: -

· The large rectangle (2 x 3) cm.

· The middle rectangle is (160 x 240) cm.

· Small rectangle (120 x 180) cm.

1- A specific area for suppression whose 
dimensions are (1 x 1) m.

2- A specific area for scoring (1 x 1) m, count (3).

3- Digital camera.

- Performance description:

The player stands behind the line of the specified 
put down area, which is away from the ejector device (8) 
m (the location of the ejector device is in the opposite 
direction to the target), and after giving the start signal, 
the ejector device (the ball is ground crawling) throws 
the direction of the put down area, the player advances 
into the damping zone, trying to stop the movement of 
the ball (put down) by means of mute the ball under the 
foot (Sole) with changing the direction to run the ball 
(dribbling) by pulling the ball under the foot (Sole) 
until it reaches the scoring area (1), in order to aim 
towards the areas indicated in the target (the overlapping 
rectangles) according to their importance and difficulty, 
all players perform the first attempt in a row and then 
move to perform the second attempt for all testers 
through suppression, then rolling towards the scoring 
area (2) and then moving to perform the third attempt 
from the scoring area (3) in the same way in the first and 
second attempts.

o The scoring zone (2) is in the middle of the 
suppression zone and the target, and is (6) m away from 
the suppression zone and (9) m from the target.

o The scoring area (1) is to the right of the scoring 
area (2) and away from it (3) m.

o The scoring area (3) is to the left of the scoring 
area (2) and is (3) m away from it.

- Performance conditions:

o The ball movement must be stopped within the 
area designated for put down.

o The ball must be stopped in a way that 
suppresses the ball under the foot (Sole).

o The test begins by damping the ball and 
changing the direction by rolling the ball towards the 
scoring areas (1-2-3) according to the sequence, then 
scoring towards (the overlapping rectangles).
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o The player must perform the roll by pulling the 
ball at the bottom of the foot (sole).

o If the ball goes out of the player’s control while 
rolling, the tester is given a zero score.

o Scoring must be played from the designated 
areas for scoring.

o The player must take the test as soon as possible.

- Register method:

o The player is given (three) attempts.

o A player is awarded a score of 1 for successful 
suppression.

o A player is calculated (zero) scores for failed 
put down .

o A player is awarded (one score) for a successful 
roll.

o A player will be charged a zero score if the ball 
goes out of the player’s control while rolling

o A player (four degrees) is awarded if the ball 
hits field No. (4).

o A player (three degrees) will be counted if the 
ball hits field No. (3).

o A player will be counted (two degrees) if the 
ball hits field No. (2).

o A player is counted (one degree) if the ball 
touches the outer parts of the goal, including the post 
and the crossbar.

o A player is scored (zero) if the ball comes outside 
the boundaries of the goal (overlapping rectangles).

o In terms of accuracy, the upper limit of accuracy 
degrees is (18) degrees (3) for put down, (3) for rolling, 
and (12) for scoring.

o In terms of time, it is extracted from the digital 
camera film through the (kinovia) program placed on the 
computer, where it is calculated at (1/1000) of a second.

o Measurement unit (degree / second).

- Notice: The time for the test is calculated by 
adding the times of the three attempts, and the time 
of each attempt is calculated from the moment the 
laboratory puts out the ball through the skill of rolling 
to the moment the ball reaches the goal (overlapping 
rectangles). Then the total scores (accuracy degrees) are 
calculated divided into the total time through the law 
(FTSE) Rate) which states: -

 

Futsal football endurance test:(1) 

- The objective of the test: to measure the 
endurance of futsal performance.

- Used equipment’s :

1- Futsal football field.

2- Balls.

3- Signs.

4- Stopwatch.

5- Whistle.

6- Printed 2x3 poster.

7- Colorful adhesive tape.

8- Registration form.

- Test Description :The player stands at the 
starting point of the position and upon hearing the 
starting signal, she rolls the ball No. 1 and passes 
between the two figures in the midfield circle, as the 
distance between the two characters is (1.5 meters) and 
continues to run with the ball until it reaches the line at a 
distance of (7 meters), the player passes the ball to area 
No. (1) between the signs and runs towards the ball No 
(2), as he runs with the ball rolling and passes between 
the signs in the middle circle and continues running until 
he reaches a line located at a distance of (10 m) from the 
goal line, then the player scores the ball to area No. 1 
drawn on a poster inside the goal and then returns to take 
ball No. (3) and (4) to ball No. (16) where he passes (8) 
balls and aims (8) balls, noting that passing and scoring 
is according to the sequence. 
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• Performance conditions: If a player hits the 
correct sequence, she gets a score, and if she misses she 
gets a zero

• The method of registration counts the 
player’s time + accuracy:

1- Calculates the time of the entire situation.

2- Calculates the accuracy of passing and scoring 
a position.

3- The score registered by the player is divided 
into the total score, to show us (the performance success 
rate).

4- Subtracted (the performance success rate) from 
the correct one to give us the failure rate for performance 
accuracy.

5- The failure rate for accuracy of performance is 
multiplied by the overall situation time to yield a fraction 
of the performance time.

6- The result of point (5) is added as a reward for 
the lack of quality performance to the overall situation 
time to produce our final unit of measure for bearing 
performance.

Exploratory experience:

The exploratory experiment was conducted before 
starting the basic experiment in order to know the 
most important obstacles and negatives in order to be 
addressed, and the aim of the exploratory experiment 
is: -

1- Knowing the suitability of the tests for the 
research sample and measuring their performance time.

2- Ensure the suitability of the field and the tools 
used and their suitability for the tests.

3- Preparing the support work team, as well as 
identifying the difficulties they may encounter.

4- Knowing the suitability and possibility of 
applying the combined exercises using the method of 
high-intensity interval training for the members of the 
research sample.

5- Knowing the difficulties that may face the 

course of work and developing the most appropriate 
solutions for them. 

The main experience:

Pre-tests:

After completing the exploratory experiment 
and making sure of it, the researchers applied the 
main experiment by applying the tests to the research 
community, and the pre-tests were conducted on Monday 
2/11/2020, as the tests were in the following sequence: 

Futsal technical skills tests:

Futsal endurance test:

Preparing and implementing complex exercises 
using the high-intensity interval training method:

 The researchers prepared and organized the 
compound exercises using the method of high-intensity 
interval training, depending on the personal experience 
of the researchers, It was applied to the experimental 
group on Saturday 7/11/2020 until 5/1/2021, taking into 
account (intensity, repetitions, appropriate rest periods) 
and researchers codified these exercises on a scientific 
basis, as well as the physical and functional capacity 
of the research sample, the tools used and the training 
method, so that these exercises are able to develop 
technical skills and withstand performance in futsal, 
and to achieve the objectives and goals of the training 
process.

Details of functional exercises in the training 
curriculum: -

- The total number of training units that included 
complex exercises in the high-intensity interval training 
method (24) units, and the number of weekly training 
units that applied functional exercises (3) units for a 
period of (8) weeks.

- The time for compound exercises in the method 
of high-intensity interval training in one training unit 
(30-35) minutes.

- The objective of combined high-intensity 
interval training exercises is to develop the technical 
skills under study and to endure performance in futsal.

- Training days are (Saturday, Monday and 
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Wednesday).

- Observing the exchange of action between 
muscle groups.

- Planning formations of compound exercises in 
the style of high-intensity interval training during the 
weekly and daily units are (1-2).

Post-test:

 The researchers, with the help of the assistant 
work staff, conducted the post-tests for the research 
sample after completing the application of the combined 
exercises using the method of high-intensity interval 
training, and that was on Saturday 9/1/2021 and with 
the same sequence of pre-tests, the researchers took into 
account the same conditions in which the pre-tests were 
conducted in terms of the sequence of tests.

The statistical methods used:

- Mean.

- Median.

- Std. Deviation.

- Skew ness.

- (T) test for cross-linked samples..

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presenting and discussing the results of the 
pre and post tests for the control and experimental 
groups for the variables under discussion:

Displaying the results of the pre and post tests for 
the control group for the searched variables:

Table (1) shows the arithmetic mean, standard deviations, the calculated value (t) for the correlated samples, 
and the level of test significance, the significance of the teams for the pre and post- tests of the control group 

for the studied variables.

Variables
Measuring 

unit

Pre- test Post-test
Value (T)

Calculated
Level sig Type sig

Mean
Std. 

Deviation.
Mean

Std. 
Deviation.

Put down, 
Dribbling, 

Scoring

Second/ 
degree

0.549 0.028 0.745 0.049 10.764 0.000 Sig

futsal endurance 
performance

Second 164 11.82 154.6 7.22 2.319 0.023 Non sig

Presenting the results of the pre and post tests for the experimental group of the studied variables:

Table (2) shows the mean, standard deviations, the calculated value (t) for the correlated samples, and the 
level of test significance, the significance of the teams for the pre and post- tests of the experimental group of 

the studied variables.

Variables
Measuring 

unit

Pre- test Post-test
Value (T)

Calculated
Level 

sig
Type 
sigMean

Std. 
Deviation.

Mean
Std. 

Deviation.

Put down, 
Dribbling, Scoring

Second/ 
degree

0.551 0.023 0.908 0.023 36.5 0.000 Sig

futsal endurance 
performance

Second 164.56 7.55 146.81 6.22 13.987 0.000 Sig 
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Presentation of the results of the tests (post-test) for the control and experimental groups of the searched variables:

Table (3) shows the value of (T) calculated for the independent samples, the level of test significance, and 
the significant differences between the test results (post-post) for the control and experimental groups of the 

investigated variables.

Variables
Measuring 

unit

Control Experimental
Value (T)

Calculated
Level 

sig
Type 
sig

Mean
Std. 

Deviation.
Mean

Std. 
Deviation.

Put down, 
Dribbling, 

Scoring

Second/ 
degree

8.021 0.35 8.586 0.221 7.137 0.000 Sig

futsal 
endurance 

performance
Second 154.6 7.22 146.81 6.22 4.960 0.001 Sig 

Discuss the Results

The results presented in tables (1) and (2) for testing 
the technical skills discussed showed that there are 
significant differences between the pre and post tests and 
in favor of the post tests for the control and experimental 
groups, the researchers attribute the reason for this moral 
difference to the members of the control group due to the 
exercises that were applied with methods and methods 
prepared by the coach in his training units, as they 
caused the development of those skills that are among 
the most important pillars of the futsal game, which 
enables the team to perform offensive and defensive 
plans well, which led to the presence of significant 
differences in favor of the post-tests, as for the significant 
differences those skills that appeared in the tables above 
for those skills, as well as the endurance of soccer ball 
performance for the members of the experimental group, 
the researchers see as a result of their use of combined 
exercises in the method of high-intensity interval 
training, the philosophy and the nature of compound 
exercises is the use of movements within the three 
directions and surfaces of movement (lateral or sagittal, 
front, and lateral), it is the nature of all the movements 
of the human body in life and sports in general and 
the skills of the futsal game in particular in working 
on these three surfaces, and thus working collectively 
with respect to the muscles of the body during complex 
exercises with high compatibility between them, and 

its reflection on the increase and development of the 
researched skills as well as endurance performance, this 
is what was found in compound exercises designed by 
researchers using the high-intensity interval training 
method and applied to the members of the experimental 
group, as training according to the high-intensity interval 
method coordinates the work of the muscles together to 
produce the optimum energy for the motor work, it will 
be the fastest and most powerful way to obtain muscle 
development and its abilities at all levels, as it improves 
force production and protects joints from injury (1), if 
it is performed at specific and varied times in terms of 
exercises, it is very similar to playing situations and is 
similar to the new amendments in the law of the game, 
which is characterized by high speed and change from 
defense to attack, and that the method of high-intensity 
interval training helps the player to acquire new fitness 
makes you do a set of exercises sports in less time, but 
double the effort (2).

Also, the use of anaerobic exercises to withstand 
performance was within scientific foundations in terms 
of rationing the intensity of exercise, as well as rest 
periods between repetitions and groups, which enables 
the player to perform other repetitions with almost the 
same efficiency and speed, in addition, organized and 
continuous training gives positive results in developing 
the goal of training, and this is what (Bastwissi Ahmed) 
emphasized, “The need to develop endurance in the 
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early years of training youngsters in various games, 
including futsal football, as it is a physiological ability 
that needs a long time to develop in order to delay the 
phenomenon of fatigue, that negatively affect the form of 
motor performance (3), the researchers also attribute the 
reason for this development to the nature of the exercises 
used in their training program, as these exercises 
focused directly on skill performance and endurance 
and how to perform at every moment of the match time 
with the same efficiency and high capacity for skilled 
performance, as the standardization of the intensity, size 
and intensity of training loads in the training units for 
developing performance endurance to shed a training 
burden affecting muscles and vital organs, including 
the performance of players under the influence of an 
appropriate level of fatigue, which is necessary for the 
development of special endurance (4).

As for the results presented in table (3), which 
show the preference of the differences in favor of the 
experimental group in the post-tests, the researchers 
believe that the reason for the emergence of the moral 
differences is due to the combined exercises in the high-
intensity interval training method that they prepared as it 
focused on using large areas of the playing field, which 
provides a great opportunity to continue performance for 
a longer period and in line with the method of developing 
these skills as well as endurance performance, and the 
other reason is the nature of these exercises used in the 
training process, which is based on scientific foundations 
in terms of intensity, number of repetitions and rest 
periods, as well as determining the distances used in 
preparing these exercises and the degree of similarity to 
a large extent, the actual playing conditions, including 
the physical, skill and plans that these exercises contain 
in terms of the development of these variables, this is 
what (Salman Ali Hassan) confirmed, “The training 
process is a constructive process that works to develop 
and develop physical capabilities in order to achieve the 
best performance” (5). (Mufti Ibrahim) states that “the 
closer the training conditions are to the competition 
condition (the match), the more beneficial the exercise 
will be to the player and achieve the goals of reaching 
the level of match performance” (6).

And that the method of high-intensity interval 
training is a method that directly affects the heart and 
blood vessels for short periods of great and high efforts 

that follow the times of rest, it is a quick training that 
does not take more than (30 minutes). The athlete can 
perform these periods with any method that suits the 
state of the heart and is useful for him such as cycling, 
jumping, jogging, rowing, and going up and down the 
stairs, it is different exercises to jump, which is called 
(Plyometric) and these exercises require strength, speed 
and movements through exerting maximum strength 
in a short and short time (7), this helped to create a 
significant difference between the members of the two 
groups, especially in bearing the performance of futsal, 
and based on the above, the combined exercises that 
were applied in the method of high-intensity interval 
training and were implemented accurately, creating 
a state of parity between the training load and the 
development of the technical skills of the player, which 
is reflected in the level of skillful performance, as the 
method of high-intensity interval training is one of the 
characteristics of working with distinction through high 
intensity and short rest periods as it is characterized by 
high intensity, which makes the body in need of more 
oxygen, these short intense exercises provide physical 
fitness and high athletic ability, in addition to improving 
glucose metabolism and burning fats, exercises should 
be followed for at least a month, and it is advisable to 
continue to take advantage of its benefits at all times, this 
is what contributed to the development of the physical 
aspect of endurance performance as well as the state of 
repetition and focus on correcting the errors associated 
with performance, thus it acquired the characteristic 
of accuracy in the skillful performance of all the skills 
under consideration by estimating the distance, which 
led to the development of these skills, successful scoring 
depends on the presence of two main factors: speed and 
accuracy. Rapid scoring and high accuracy in hitting the 
target will surprise the opponent and prevent him from 
acting to prevent scoring, and that a large percentage 
of exercises were similar to competition in terms of 
defense, attack and pressure similar to playing in 
order to develop put down, scoring and roll, to achieve 
the greatest possible accuracy in handling and good 
suppression in training and competition, the gymnasium 
soccer player must have a high level of physical and skill 
performance to be able to reach the goal and achieve the 
required level in competitions, as well as the number of 
appropriate repetitions that accompanied the training 
units and the careful selection of the exercises, taking 
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into account their suitability for the research sample and 
their capabilities, taking into account the continuous 
repetition of the exercise as well as the gradation in the 
level of difficulty, which guarantees performance by all, 
and this is what was stated by (Ibrahim, 1988) when he 
believes that “choosing a coach for difficult exercises 
will increase the experience of some players” (8). As well 
as exercises in this way also helped to develop the skill 
of put down and rolling by linking it with handling, as 
the process of receiving, controlling and suppressing the 
ball requires the movement of the whole body, which 
facilitates taking the appropriate position to possess the 
ball, regardless of the type and direction of the ball, as 
the compound exercises among its characteristics helped 
the player with a high ball sense in order to perform the 
movement correctly (9).

Conclusions and Recommendations

Conclusions:

Based on the research results reached within 
the limits of the research community, the following 
conclusions were reached:

- The duration of the independent variable, 
represented by the number of training units, was 
appropriate in creating a change in the extent to which 
the experimental research group developed some 
technical skills in futsal.

- Combined exercises with a high-intensity 
interval training style helped improve the endurance of 
futsal players.

- The development of the technical skills of futsal 
soccer reflected positively on the development of the 
performance endurance of the experimental research 
group.

Recommendations:

 In light of the conclusions reached by the 
researcher that proved the effectiveness of using 
complex exercises using the method of high-intensity 
interval training, researchers recommend several 
recommendations: -

- The researchers recommend the use of the 
combined, the method of high-intensity interval training 
as a basic parameter when training futsal players.

- The necessity to legalize the training load for 
combined exercises to suit the type of practitioners in 
terms of gender, biological and training age, as they 
have a high impact on the body during performance.

- Conducting similar studies on different 
activities and age groups. 
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Abstract

The importance of the research lies in preparing an educational field in developing the skills of dribbling 
and shooting football for cubs, depending on the stock of motor skills that were learned in a previous period, 
which are prerequisites for motor learning and achieving good technical performance that secures a level 
of performance. As for the research problem: through the experience of field researchers, they noticed that 
there is a weakness in the performance of the dribbling and scoring skills of the young players, and that the 
level of dribbling and scoring performance is not commensurate with the level required for this stage, a the 
direct interest in dribbling and scoring through skill exercises is not sufficient to reach high performance 
without concern for the effectiveness of the educational field, and this is what the cubs’ teams suffer at least 
in our country, and if there is interest in these variables, then it is random and includes training that does 
not distinguish between the important and most important dimensions and components of these variables. 
Therefore, the researchers decided to prepare an educational field in developing the skills of dribbling and 
scoring football for cubs in order to reach the desired and intended achievement. 

Keywords: skills, youth, Dribbling, Shooting, effectiveness.

Introduction

The football game is one of the games that ranked 
first in the spread among the countries of the world 
because of its great popularity among the masses, as 
it includes a set of defensive and offensive skills that 
must be mastered in performance, including the skill 
(dribbling and shooting) 1, each skill has a specific 
effect in the match, and for the purpose of reaching the 
players to the best performance during the match, it is 
necessary to use specific exercises and introduce modern 
techniques that contribute to the development of skills 
during the link between them and specific exercises, by 
directing total attention to the stages of learning basic 
motor skills and following the steps of the correct motor 
learning process in terms of starting with the easy and 
gradient to the difficult, which facilitates the process of 
skill performance, as the progression in performance 
from easy to difficult and building each exercise on the 
previous exercise correctly many experiences for players 
2, in order for the learning period and effort to be less 

in the development of skill performance that is related 
to the development of bio-kinetic capabilities (kinetic 
velocity, transition velocity, response velocity and motor 
compatibility) which must be developed since the skills 
under study require a high degree of motor velocity, 
transition velocity, response velocity and compatibility, 
which are mainly involved. In skill performance 3. On 
this basis, the importance of research lies in preparing an 
educational field accompanied by means of assistance in 
developing the biomechanical capabilities and skills of 
dribbling and scoring football for cubs based on the stock 
of motor skills that were learned in a previous period, 
which are prerequisites for motor learning and achieving 
good technical performance that secures a level of the 
performance, accuracy and upgrading it to achieve the 
goal of learning, especially for age groups, as well as 
introducing the factor of suspense and excitement to 
the players by introducing similar cases to cases of play 
that may work and help in this purpose better than the 
usual methods 4. So, through the experience of field 
researchers, they identified the problem of their research, 
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which is that there is a weakness in the performance of 
the dribbling and scoring skills of the young players, 
and the level of dribbling and scoring performance is not 
commensurate with the level required for this stage, as 
the direct interest in dodging and scoring through skill 
exercises is not sufficient to reach high performance 
without concern for the effectiveness of the educational 
field, and this is what the cubs’ teams suffer at least in 
our country, and if there is interest in these variables, it 
is random that includes training that does not distinguish 
between the important and most important dimensions 
and components of these variables, Therefore, the 
researchers decided to prepare an educational field in 
developing the skills of dribbling and scoring football 
for cubs in order to reach the desired and intended 
achievement.

Thus, the researchers set the goal of the research, 
which is to prepare an educational field to develop the 
skills of dribbling and soccer scoring. They also assumed 
that there was an effect of educational field to develop 
dribbling and scoring skills in football 4.

As for the fields of research, they were represented 
by the cubs players in the football school to nurture the 
athletic talent of the age groups in the Kuthi district / 
Babel governorate, and the time for conducting the 
experiment was from 9/11/9/2019 to 14/3/2020, as for the 
place of training and field experiments, the researchers 
chose the stadium and football halls in the Kutha district 
forum in Babylon governorate.

Research methodology and field procedures: 

Research Methodology

The approach is one of the important factors that the 
researcher follows to solve his problem, and it is chosen 
according to the nature of the problem to be studied, as 
the nature of the problem necessitates researchers to use 
the experimental approach because it is consistent with 
the nature of the research problem, and by designing the 
method of the two equivalent groups (experimental and 
control) with the pre and post- tests..

Community and sample research:

The research community was identified with young 
players aged (13-14) years of the football school for the 
care of sports talents in football for the Kothi district / 

Babel governorate, whose number is (22) players, and 
they were divided equally in a simple random way.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results.

Tools and devices used:

- A legal football court with its accessories.

- Legal footballs, count (25).

- (Linen) tape measure, count (1).

- Adhesive tape.

- Medical scale number (1) Toshiba type.

- Hard disks (CD).

- Casio electronic stopwatch number (1).

- (1) laptop device type (HP).

- Colorful clothes.

- Number of signs (8).

- Camera (2) type (Sony).

Field research procedures:

Determine the tests for the skills studied:

Dribbling and scoring football skills tests :

First: Test the technical performance of the skill 
of dribbling in football: (1)

The purpose of the test: To measure the tester’s 
ability to control the ball while running with it between 
the signs.

The tools: (1 soccer ball, 10 signs), a stopwatch, a 
playground in which (10) signs are placed in a straight 
line, the distance between one person and another (1.5 
meters) and the distance between the starting line and 
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the first sign (2 meters).

Performance description: The tester stands with 
the ball on the starting line, and when the starting signal 
is given, the tester runs a winding run between the signs 
until it reaches the last sign that turns around and returns 
to the starting line in the same way, the player has the 
right to use both feet.

Performance conditions: -

- The tester can begin by passing the first sign 
from the left or right.

- Player movement must not be stopped during 
the test.

- Retry if the person falls.

Registration method:

 Three assessors, through the imaging 
presentation of the sample, evaluate the three attempts 
for each laboratory, and give them three scores for 
each assessor, noting that the final evaluation score 
for each attempt is (10) degrees, divided into the three 
skill sections, which are (3) degrees for the preparatory 
section, and (5) scores for the main section, and (2) 
two grades for the final section, after which the best 
score for each component is chosen, and by extracting 
the arithmetic mean of the best three scores, the final 
score for each laboratory is extracted, and the time is 
calculated for the laboratory to the nearest second of the 
moment it is given a signal start until he returns to the 
starting line again.

 

Figure (1) show the dribbling test. 

Second: Technical Performance Test for Football 
Scoring Skill:

Test name: Scoring accurately at a divided target.

The purpose of the test: to measure the accuracy of 
scoring towards the goal.

Tools: 6 footballs, a tape to set the test scoring area, 
a football goal, a football field.

Test procedures : (6) soccer balls are placed on 
the penalty area line, which is 18 yards from the goal, 
as shown in Figure 5, between one ball and another (1 
m), as the player stands behind ball No. (1), when the 
starting signal is given to him, the player scores in the 
areas indicated in the test, according to their importance 

and difficulty, and sequentially one after the other until 
the sixth ball, and the shot is at foot.

- The test starts with ball (1) and ends with ball 
(6).

- The attempt is not considered correct if none of 
the three goals are scored from each side in addition to 
the middle goal.

Register: Three assessors, through the imaging 
display of the sample, evaluate the three attempts for 
each laboratory, and give them three marks for each 
evaluator, noting that the final evaluation score for 
each attempt is (10) scores, divided into the three skill 
sections, which are (3) degrees for the preparatory 
section, (5) degrees for the main section, and (2) two 
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grades for the final section, after which the best grade for 
each assessor is chosen, and by extracting the arithmetic 
mean for the best three scores, the number of injuries 
that enter or touch the sides of the four goals set on each 
side and the middle of the goal are calculated, so that the 
scores of each of the six balls are calculated as follows: -

- 4 points for scoring in field No. (4).

- 3 marks for scoring in field No. (3).

- 2 points when scoring in field No. (2).

- 1 score and one when scoring in field No. (1).

- Zero when scoring failed.

- The player is given one try which contains six 
balls.

- The highest score a player gets is 24.

Figure (2) shows the scoring test towards a target divided into regions or areas.

Main experience:

Pre- tests:

After completing the exploratory experiment and 
making sure of it, the researchers applied the main 
experiment by applying tests and metrics to the research 
community, and the pre-tests were conducted on Sunday 
17/12/2019.

Preparation and implementation of the 
educational field:

The researchers prepared an educational field 
based on personal experience, and the educational 
field was applied to the experimental group on Sunday, 
22/12/2020.

Details of the educational field are as follows:

- The duration of the implementation of the 
educational field assistance is (6) weeks.

- The number of educational units per week 
is three educational units on Saturday, Monday and 
Wednesday of each week.

- The total number of educational units is (18) 
units.

- The time for the educational unit is (90) minutes.

- The time for the main section of the educational 
unit is (60) minutes.

- The vocabulary of the educational field for 
the experimental group was implemented through 
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the educational units within the main section of the 
educational unit, and it was implemented by the team 
coach (Fadhel Braissem Shair) with the help of the 
assistant work team and under the direct supervision of 
the researcher.

- Researchers in the educational field have taken 
into consideration the following: -

1- Diversity of exercises and educational situations 
to prevent the state of boredom and boredom that may 
affect members of the experimental group.

2- The gradient from easy to difficult in 
implementing the educational field.

3- The aim of implementing the educational field 
was to develop the skills of dribbling and scoring football 
for the young players.

4- The members of the control group followed the 
training method followed by the coach of the same team, 
and the number of the same educational units and the 
time of the educational unit as well.

Post-test:

 The researchers, with the help of the assistant 

work staff, conducted the post tests for the research 
sample after completing the educational field application 
on Wednesday (19/2/2020), as the researcher took into 
account the same circumstances in which the pre-tests 
were conducted in terms of the sequence of tests..

Statistical methods used:

- Mean.

- Median. 

- Std. Deviation.

-  (T) test for cross-linked samples.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presenting and discussing the results of the 
pre and post tests for the control and experimental 
groups for the variables under discussion:

Presenting the results of the pre and post tests for 
the control group for the searched variables: 

Table (1) shows the arithmetic mean, standard deviations, the calculated value (t) for correlated samples, the 
level of test significance, and the meanness of the difference for the pre and post- tests of the control group 

for the investigated variables.

Variables
Measuring 

unit

Pre-test Post-test
Value (T)

Calculated
Level 

sig
Type 
sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Technical 
performance 

of the 
dribbling skill

Degree 6.636 0.924 7.363 0.924 3.068 0.012 Sig

Technical 
performance 

of the shooting
Degree 6.363 0.809 7.272 0.904 3.194 0.010 Sig
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Presenting the results of the pre and post tests for the experimental group of the studied variables: 

Table (2) shows the arithmetic means, standard deviations, the calculated value of (t) for the correlated 
samples, the level of test significance, and the meanness of the difference for the pre and post tests for the 

experimental group of the investigated variables.

Variables
Measuring 

unit

Pre-test Post-test

Value (T)
Calculated

Level sig Type sig
Mean

Std. 
Deviation

Mean
Std. 

Deviation

Technical 
performance of 
the dribbling 

skill

Degree 6.545 0.934 8.181 0.75 10.757 0.000 Sig

Technical 
performance of 

the shooting
Degree 6.272 0.904 8.272 0.786 10.488 0.000 Sig

Presentation of the results of (post-post) tests for the control and experimental groups for the searched variables.

Table (3) shows the calculated value of (t) for the independent samples, the level of test significance, and the 
significant differences between the test results (post-post) for the control and experimental groups of the 

investigated variables.

Variables
Measuring 

unit

Control Experimental
Value (T)

Calculated
Level sig Type sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Technical 
performance of 
the dribbling 

skill

Degree 7.363 0.924 8.181 0.75 2.279 0.034 Sig

Technical 
performance of 

the shooting
Degree 7.272 0.904 8.272 0.786 2.767 0.012 Sig

Discuss the Results

 Through the results presented in tables (1 and 
2), which showed the presence of significant differences 
between the pre and post- tests of the researched skills 
and in favor of the post tests, for both the control and 
experimental groups, the researchers attribute the 
reason for these differences in relation to the control 
group, to the dependence of the members of this group 
on repetition of exercises to carry out the motor duties 

required of them during the educational units, which 
led to their enjoyment of good amounts of the skills 
discussed (dribbling and scoring) and this is what is 
followed and known in the educational units , in addition 
to their regularity in implementing and applying these 
exercises, this is consistent with what (Nahida Abd Zaid) 
mentioned, that repetition is a “semi-typical process 
without a noticeable change in the motor responses” (2), 
In addition, researchers attributed the reason for these 
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differences in relation to the control group to the method 
of the trainer that he followed in implementing the 
educational curriculum and that it contained exercises 
that played a fundamental role in developing those 
skills and using it for diversification and the change 
in appropriate exercises and the number of repetitions 
commensurate with the level of each exercise, which 
was of great importance. In making the significant 
difference, As the trainer should give the largest possible 
number of repetitions when performing any exercise to 
develop the required character or skill (3) .

As for the experimental group, the researchers 
attribute the reason for the moral difference between the 
pre and post tests and the superiority of the post tests 
to the application and implementation of the members 
of this group the educational field prepared by the 
researchers and which contained auxiliary means, as 
the auxiliary means have a great role in a process that 
improves the technical, physical and mental aspects, 
as exercises and educational activities were developed 
and selected that were compatible with the nature of the 
sample, and this was evident in most of the results of 
the post-test, and that the educational field that I applied 
to the members of this group used to include auxiliary 
tools, including (notches, rings, ground ladder, barriers, 
balance balls), as these tools help learners to acquire 
and improve the skills that are to be learned and thus the 
player can improve the level of his motor aspects Thus 
learning technical skills quickly and masterfully, this is 
what (Mahmoud Al-Rubaie) confirmed that “assistive 
devices and tools work to improve and accelerate the 
learning process when learners learn mathematical skills 
because of their positive effects for their contribution 
to the learning process with less time and effort for its 
contribution to the integration of the educational and 
training unit to implement the curriculum designed to 
raise the level of the learner” (4).

In addition, when developing exercises in 
the educational field, researchers have taken into 
consideration the organization and the principle of 
gradual difficulty in these exercises, “The educational 
curriculum inevitably leads to an improvement in the 
level if it is built on a scientific basis in organizing the 
education process. The choice of exercises with graded 
difficulty takes into account individual teams and the use 
of educational aids under the supervision of a specialist 

under good educational conditions in terms of place, 
time and tools used” (5).

The researchers also suggest the reason why the 
experimental group members outperformed the control 
group members in technical skills tests (dribbling and 
scoring) as a result of the effect of the educational field, 
which was a combination of physical and movement 
exercises and their combination with skill exercises 
and most of the exercises were used by means of 
assistance, as they were inspired by the actual situations 
of competition, the researchers believe that it has an 
effective effect on the development of the motor velocity 
of the two legs related to the basic skills of football 
for the members of the experimental group because 
(the auxiliary means make the player able to address 
deficiencies, especially those whose leg movements are 
slow and increase the effectiveness of the training unit) 
(6), therefore, it is imperative for workers and specialists 
in the field of football to pay attention to the training 
tools and methods that will raise the level of their players 
physically, mobility and skillfully, and thus researchers 
see that the use of leg movements that are characterized 
by speed will help the player to master the main stages of 
performing motor skills more effectively, the researchers 
also believe that the educational field that included a set 
of exercises and educational situations prepared by the 
researchers and that their application in educational units 
was effective as its aim was to improve and raise the 
level of technical skills, (Muhammad Al-Haila) asserts 
that “when the exercises and educational situations are 
implemented effectively, the general performance of the 
learners improves a lot and then enables them to gain 
an additional benefit, which is the development of new 
learning on how to learn skills”(7). (Wajih Mahjoub) 
states, “Exercises and educational situations are of great 
importance in general and special physical preparation 
and skill preparation if they are for beginners or higher 
levels”(8).

The researchers were also keen to mix motor and 
skill exercises in the educational field, as they had 
a great role in generating additional strength for the 
working muscles and accelerating the movement of 
body parts, which led to an increase in the physical 
and kinetic aspects, and this is what (Essam Abdel-
Khaleq) indicated: “The motor performance of the skill 
depends On special physical and motor abilities”(9), the 
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researchers also take into consideration when preparing 
the educational field, first relying on physical and 
motor abilities according to the practitioner’s sporting 
activity, which is the game of football, focused, through 
educational situations, activities and educational 
exercises, on developing joint movement and increasing 
the degree of flexibility thereof, as well as the elasticity 
of the muscles, tendons and ligaments surrounding 
them, according to what the nature of the game requires, 
in addition to the speed of motor performance, also 
depend, secondly, on giving exercises that maintain the 
level of movement response reached by the players and 
the kinetic compatibility because its neglect leads to a 
gradual loss, which will negatively affect the level of 
skill performance in general, and this requires that the 
planning of educational curricula be inclusive of all 
physical and motor abilities and overlapping with each 
other.

Conclusions and Recommendations

Conclusions:

Based on the research results that have been 
reached within the limits of the research community, the 
following conclusions were reached:

- The educational field contributed to the 
development of the dribbling and scoring skills of 
football for the young players.

- The duration of the independent variable, 
represented by the number of teaching units, was suitable 
for developing the skills of dribbling and scoring in 
football.

Recommendations:

 In light of the conclusions reached by the 
researcher that proved the effectiveness of using the 
educational field, researchers recommend: -

- Researchers recommend the use of the 
educational field as a basic data when learning cadet 
soccer players.

- Conducting similar studies on different 
activities and age groups. 
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Abstract

The importance of the research lies in preparing an educational field in developing motor speed and football 
scoring skill for cubs, depending on the stock of motor abilities and skills that were learned in a previous 
period and which are prerequisites for motor learning and achieving good technical performance that secures 
a level of performance. the researchers decided to prepare an educational field by means of assisting in the 
development of kinematic speed and football scoring skill for cubs in order to reach the desired and intended 
achievement. The research objective : Preparing an educational field with assistive means to develop motor 
speed and soccer scoring skill for young players. The researchers used the experimental approach in solving 
the research problem, and on the research community, the research community was identified with young 
players of ages (13-14) years for the football school to foster the sporting talent in football for the Kotha 
district / Babil governorate, whose number is (22) players, and they were divided equally by the method, 
simple randomness. As for the most important conclusions, they were: The educational field contributed by 
means of assisting in the development of motor velocity and the skill of scoring football for young players. 

Keywords: Development, Skill, Speed movement, Activity 

Introduction

The football game is one of the games that ranked 
first in the spread among the countries of the world 
because of its great popularity among the masses, as it 
includes a set of defensive and offensive skills, which 
must be mastered in performance 1, including the skill 
(scoring) and each skill has a specific activity in the 
match and for the purpose of reaching the players For 
the best performance during the match, it is necessary to 
use specific exercises and introduce modern techniques 
that contribute to developing skills while linking them 
to specific exercises, by directing total attention to the 
stages of learning basic motor skills and following the 
steps of the correct motor learning 2 process in terms 
of starting with the easy and gradient to the difficult, 
which facilitates the process of skill performance, as the 
progression in performance from easy to difficult and 
building each exercise on the previous exercise correctly 
has many experiences For players, in order for the 

learning period and effort to be less in the development 
of skill performance, which is related to the development 
of biological capabilities, including motor speed, which 
must be developed, since the skill under study needs 
a high degree of speed, which is mainly involved in 
skill performance, on this basis, the importance of 
research lies in preparing an educational field by means 
of assisting in the development of motor velocity and 
the skill of scoring football for cubs 3 depending on 
the stock of motor skills that have been learned in a 
previous period and which are prerequisites for motor 
learning and achieving good technical performance that 
secures a level of performance, accuracy and upgrading 
it to achieve the goal of learning, especially for age 
groups, as well as introducing the factor of suspense and 
excitement to the players by introducing similar cases 
to cases of play that may work and help in this purpose 
better than the usual methods 4.

DOI Number: 10.37506/ijfmt.v15i3.15493
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Therefore, through the experience of field researchers, 
they identified the problem of their research, which is the 
weakness in the performance of the scoring skill of the 
young players, and the level of scoring performance is 
not commensurate with the level required for this stage 
as the direct interest in scoring through skill exercises is 
not sufficient to reach high performance without paying 
attention to speed mobility and this is what the cubs’ 
teams suffer, at least in our country 5, and if there is 
interest in these variables, then it is random and includes 
training that does not distinguish between the important 
and most important dimensions and components of 
these variables. Therefore, the researchers decided to 
prepare an educational field by means of assisting in the 
development of kinematic speed and football scoring 
skill for cubs in order to reach the desired and intended 
achievement.

Consequently, the researchers set the goal of the 
research, which is to prepare an educational field with 
assistive means to develop motor speed and soccer 
scoring skill for young players. They also assumed that 
there was an effect of educational field by means of 
assisting in the development of motor speed and the skill 
of scoring football.

As for the fields of research, they were represented 
by the cubs players in the football school to nurture the 
athletic talent of the age groups in the Kuthi district / 
Babel governorate, and the time for conducting the 
experiment was from 9/11/9/2019 to 3/14/2020, as for the 
place of training and field experiments, the researchers 
chose the stadium and football halls in the Kutha district 
forum in Babylon governorate.

Research methodology and field procedures: 

Research Methodology

The approach is one of the important factors that the 
researcher follows to solve his problem and is chosen 
according to the nature of the problem to be studied, as 
the nature of the problem necessitates researchers to use 
the experimental approach because it is consistent with 
the nature of the research problem, and by designing the 
method of the two equivalent groups (experimental and 
control) with the pre and post-tests.

Community and sample research:

The research community was identified with young 
players aged (13-14) years of the football school for the 
care of sports talents in football for the Kothi district / 
Babylon governorate, whose number is (22) players, and 
they were divided equally in a simple random way.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results.

Tools and devices used:

- A legal football court with its accessories.

- Legal footballs, count (25).

- (Linen) tape measure, count (1).

- Adhesive tape.

- Medical scale number (1) Toshiba type.

- Hard disks (CD).

- Casio electronic stopwatch number (1).

- (1) laptop device type (HP).

- Colorful clothes.

- Number of signs (8).

- Camera (2) type (Sony).

Field research procedures:

Determine the tests for the skills studied:

First: the kinematic speed test:

Test name: Running in place fifteen seconds: (1)

The purpose of the test: to measure kinematic 
velocity.

Equipment: stopwatch, high jump stand, elastic 
cord. 
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Performance description:

The player is standing in front of the tied rubber rope 
in the two high jump legs, the height of the rope from the 
ground is equivalent to the height of the tester’s knee 
when the half standing position (one thigh is parallel to 
the ground), and when the start signal is heard, the tester 
runs in the place at full speed so that the rope touches his 

knees at all stages of the run in the place, the arbitrator 
calculates the number of steps taken by the laboratory in 
fi fteen seconds (15 seconds), provided that the count is 
for the right foot only.

Register : The player records the number of times 
the right foot touches the ground at the scheduled time, 
as shown in fi gure 1.

Figure (1) shows the kinematic velocity test

Second: Technical Performance Test for Football 
Scoring Skill

Test name: Scoring accurately at a divided target.

The purpose of the test: to measure the accuracy of 
scoring towards the goal.

Tools : (6) footballs, a tape to set the scoring area 
for the test, a football goal, a football fi eld.

Test procedures: (6) soccer balls are placed on the 
penalty area line which is (18) yards from the goal and 
as shown in fi gure (2) between one ball and another (1 
m), as the player stands behind the ball No. (1) and when 
the start signal is given to him, the player scores in the 
areas the marker in the test, according to its importance 
and diffi culty, and sequentially one after the other until 
the sixth ball, and the shot is at foot.

- The test starts with ball (1) and ends with ball 
(6).

- The attempt is not considered correct if none of 
the three goals are scored from each side in addition to 
the middle goal.

Register: Three assessors, through the imaging 
display of the sample, evaluate the three attempts for 
each laboratory, and give them three marks for each 
evaluator, noting that the fi nal evaluation score for 
each attempt is (10) scores, divided into the three skill 
sections, which are (3) degrees for the preparatory 
section, (5) degrees for the main section, and (2) two 
grades for the fi nal section, after which the best grade for 
each assessor is chosen, and by extracting the arithmetic 
mean for the best three scores, the number of injuries 
that enter or touch the sides of the four goals set on each 
side and the middle of the goal are calculated, so that the 
scores of each of the six balls are calculated as follows: -

- 4 points for scoring in fi eld No. (4).

- 3 marks for scoring in fi eld No. (3).
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- 2 points when scoring in field No. (2).

- 1 score and one when scoring in field No. (1).

- Zero when scoring failed.

- The player is given one try which contains six balls.

- The highest score a player gets is 24.

Figure (2) shows the scoring test towards a target divided into regions or areas.

Main experience:

Pre- tests:

After completing the exploratory experiment and 
making sure of it, the researchers applied the main 
experiment by applying tests and metrics to the research 
community, and the pre-tests were conducted on Sunday 
17/12/2019.

Preparing and implementing the educational 
field with auxiliary means:

The researchers prepared an educational field 
with aids, depending on personal experience, and 
the application of the educational field by means of 
assistance was started on the experimental group on 
Sunday, 22/12/2020.

Details of the educational field are as follows:

- The duration of the implementation of the 

educational field assistance is (6) weeks.

- The number of educational units per week 
is three educational units on Saturday, Monday and 
Wednesday of each week.

- The total number of educational units is (18) 
units.

- The time for the educational unit is (90) minutes.

- The time for the main section of the educational 
unit is (60) minutes.

- The vocabulary of the educational field for 
the experimental group was implemented through 
the educational units within the main section of the 
educational unit, and it was implemented by the team 
coach (Fadhel Braissem Shair) with the help of the 
assistant work team and under the direct supervision of 
the researcher.
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- Researchers in the educational field have taken 
into consideration the following: -

1- Diversity of exercises and educational situations 
to prevent the state of boredom and boredom that may 
affect members of the experimental group.

2- The gradient from easy to difficult in 
implementing the educational field.

3- The aim of implementing the educational field 
was to develop the skills of dribbling and scoring football 
for the young players.

4- The members of the control group followed the 
training method followed by the coach of the same team, 
and the number of the same educational units and the 
time of the educational unit as well.

Post-test:

The researchers, with the help of the assistant work 
staff, conducted the post tests for the research sample 

after completing the educational field application on 
Wednesday (19/2/2020), as the researcher took into 
account the same circumstances in which the pre-tests 
were conducted in terms of the sequence of tests..

Statistical Methods Used:

- Mean.

- Median. 

- Std. Deviation.

-  (T) test for cross-linked samples.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presenting and discussing the results of the 
pre and post tests for the control and experimental 
groups for the variables under discussion:

Presenting the results of the pre and post tests for 
the control group for the searched variables:

Table (1) shows the arithmetic mean, standard deviations, the calculated value (t) for correlated samples, the 
level of test significance, and the meanness of the difference for the pre and post- tests of the control group 

for the investigated variables. 

Variables
Measuring 

unit

Pre-test Post-test

Value (T)
Calculated

Level 
sig

Type 
sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Kinematic 
velocity

Number 39.181 1.167 40.454 1.035 9.037 0.000 Sig

Technical 
performance 

of the shooting
Degree 6.363 0.809 7.272 0.904 3.194 0.010 Sig

Presenting the results of the pre and post tests for the experimental group of the studied variables: 
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Table (2) shows the arithmetic means, standard deviations, the calculated value of (t) for the correlated 
samples, the level of test significance, and the means of the difference for the pre and post tests for the 

experimental group of the investigated variables.

Variables
Measuring 

unit

Pre-test Post-test

Value (T)
Calculated

Level sig
Type 
sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Kinematic 
velocity

Number 39.909 1.221 41.636 0.809 8.859 0.000 Sig

Technical 
performance of 

the shooting
Degree 6.272 0.904 8.272 0.786 10.488 0.000 Sig

Presentation of the results of (post-post) tests for the control and experimental groups for the searched 
variables. 

Table (3) shows the calculated value of (t) for the independent samples, the level of test significance, and the 
significant differences between the test results (post-post) for the control and experimental groups of the 

investigated variables.

Variables
Measuring 

unit

Control Experimental
Value (T)

Calculated
Level sig

Type 
sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Kinematic 
velocity

Number 40.454 1.035 41.636 0.809 2.982 0.007 Sig

Technical 
performance of 

the shooting
Degree 7.272 0.904 8.272 0.786 2.767 0.012 Sig

Discuss the Results

Through the results presented in tables (1 and 2), 
which showed the presence of significant differences 
between the pre and post- tests of the researched skills 
and in favor of the post tests, for both the control and 
experimental groups, the researchers attribute the 
reason for these differences in relation to the control 
group, to the dependence of the members of this group 
on repetition of exercises to carry out the motor duties 
required of them during the educational units, which 
led to their enjoyment of good amounts of the skills 
discussed (dribbling and scoring) and this is what is 

followed and known in the educational units , in addition 
to their regularity in implementing and applying these 
exercises, this is consistent with what (Nahida Abd Zaid) 
mentioned, that repetition is a “semi-typical process 
without a noticeable change in the motor responses” (2), 
In addition, researchers attributed the reason for these 
differences in relation to the control group to the method 
of the trainer that he followed in implementing the 
educational curriculum and that it contained exercises 
that played a fundamental role in developing those 
skills and using it for diversification and the change 
in appropriate exercises and the number of repetitions 
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commensurate with the level of each exercise, which 
was of great importance. In making the significant 
difference, as the trainer should give the largest possible 
number of repetitions when performing any exercise to 
develop the required character or skill (3) .

As for the experimental group, the researchers 
attribute the reason for the significant difference 
between the pre and post tests and the superiority of the 
post tests to the application and implementation of the 
members of this group the educational field prepared by 
the researchers and which contained auxiliary means, as 
the auxiliary means have a great role in a process that 
improves the technical, physical and mental aspects, 
as exercises and educational activities were developed 
and selected that were compatible with the nature of the 
sample, and this was evident in most of the results of 
the post-test, and that the educational field that I applied 
to the members of this group used to include auxiliary 
tools, including (notches, rings, ground ladder, barriers, 
balance balls), as these tools help learners to acquire 
and improve the skills that are to be learned and thus the 
player can improve the level of his motor aspects Thus 
learning technical skills quickly and masterfully, this is 
what (Mahmoud Al-Rubaie) confirmed that “assistive 
devices and tools work to improve and accelerate the 
learning process when learners learn mathematical skills 
because of their positive effects for their contribution 
to the learning process with less time and effort for its 
contribution to the integration of the educational and 
training unit to implement the curriculum designed to 
raise the level of the learner” (4).

In addition, when developing exercises in 
the educational field, researchers have taken into 
consideration the organization and the principle of 
gradual difficulty in these exercises, “The educational 
curriculum inevitably leads to an improvement in the 
level if it is built on a scientific basis in organizing the 
education process. The choice of exercises with graded 
difficulty takes into account individual teams and the use 
of educational aids under the supervision of a specialist 
under good educational conditions in terms of place, 
time and tools used” (5).

The researchers also suggest the reason why the 
experimental group members outperformed the control 
group members in speed movement tests (shooting) as 

a result of the effect of the educational field, which was 
a combination of physical and movement exercises and 
their combination with skill exercises and most of the 
exercises were used by means of assistance, as they 
were inspired by the actual situations of competition, 
the researchers believe that it has an effective effect on 
the development of the motor velocity of the two legs 
related to the basic skills of football for the members 
of the experimental group because (the auxiliary means 
make the player able to address deficiencies, especially 
those whose leg movements are slow and increase 
the effectiveness of the training unit) (6), therefore, 
it is imperative for workers and specialists in the 
field of football to pay attention to the training tools 
and methods that will raise the level of their players 
physically, mobility and skillfully, and thus researchers 
see that the use of leg movements that are characterized 
by speed will help the player to master the main stages of 
performing motor skills more effectively, the researchers 
also believe that the educational field that included a set 
of exercises and educational situations prepared by the 
researchers and that their application in educational units 
was effective as its aim was to improve and raise the 
level of technical skills, (Muhammad Al-Haila) asserts 
that “when the exercises and educational situations are 
implemented effectively, the general performance of the 
learners improves a lot and then enables them to gain 
an additional benefit, which is the development of new 
learning on how to learn skills”(7). (Wajih Mahjoub) 
states, “Exercises and educational situations are of great 
importance in general and special physical preparation 
and skill preparation if they are for beginners or higher 
levels”(8).

The researchers were also keen to mix motor and 
skill exercises in the educational field, as they had 
a great role in generating additional strength for the 
working muscles and accelerating the movement of 
body parts, which led to an increase in the physical 
and kinetic aspects, and this is what (Essam Abdel-
Khaleq) indicated: “The motor performance of the skill 
depends On special physical and motor abilities”(9), the 
researchers also take into consideration when preparing 
the educational field, first relying on physical and 
motor abilities according to the practitioner’s sporting 
activity, which is the game of football, focused, through 
educational situations, activities and educational 
exercises, on developing joint movement and increasing 
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the degree of flexibility thereof, as well as the elasticity 
of the muscles, tendons and ligaments surrounding 
them, according to what the nature of the game requires, 
in addition to the speed of motor performance, also 
depend, secondly, on giving exercises that maintain the 
level of movement response reached by the players and 
the kinetic compatibility because its neglect leads to a 
gradual loss, which will negatively affect the level of 
skill performance in general, and this requires that the 
planning of educational curricula be inclusive of all 
physical and motor abilities and overlapping with each 
other. 

Conclusions

Based on the research results that have been 
reached within the limits of the research community, the 
following conclusions were reached:

- The educational field contributed by means of 
assisting in the development of movement speed and 
soccer scoring skill for the young players

- The duration of the independent variable, 
represented by the number of teaching units, was 
appropriate for developing the skill of scoring football..

Recommendations

 In light of the conclusions reached by the 
researcher that proved the effectiveness of using the 
educational field, researchers recommend: -

- Researchers recommend adopting the 
educational field with aids as basic data when learning 
young soccer players..

- Conducting similar studies on different 
activities and age groups. 
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Abstract

The importance of physical and skill abilities in basketball has increased in recent times because modern 
play has increased in difficulty and complexity compared to previous playing styles, and the motor abilities 
and the kinetic response are of fundamental importance in building and advancing the basketball player and 
works to improve the player’s level of skill and planning, and the speed of timely decision-making and the 
speed of the movement’s reaction to the player, and understanding this relationship is the basis for developing 
appropriate training curricula that help us reach high sports levels, so it became based on the above, the 
importance of research is reflected in the necessity of numbers of curricula and training programs. As for 
the most important conclusions, they were: The success of the training program in developing the defensive 
skills of the experimental group and that the training program had a noticeable effect on the performance of 
the players by comparing the results of the post-test of the control and experimental groups and confirming 
that the special exercises had a positive effect in developing the defensive skills of basketball. 

Keywords: Defensive exercises, response, develop, skills, players

Introduction

Basketball occupies a distinguished place in 
the world, like other sports, and is still popular and 
admired by sports practitioners, perhaps one 1 of the 
most important foundations and principles that must be 
followed in building any teaching or training strategy 
is taking into account the knowledge and information 
reached by all sciences related to the athletic aspect 
that deals with the effect of regular training on both 
the musculoskeletal system, the nervous system and 
the circulatory system by developing the efficiency of 
this devices and raising their capabilities in the face of 
performance conditions, and this is the main goal of any 
training curriculum 2. In order to reach the level of players 
to the degree that enables them to fulfill the requirements 
of the modern game with its various elements, which 
requires building the player from a young age according 
to codified training curricula, physically, physically, 
skillfully and strategically 3. The importance of physical 
and skill abilities in basketball has increased in recent 
times because modern play has become more difficult 
and complex compared to previous playing styles, and 

the movement abilities and the kinetic response are of 
fundamental importance in building and advancing the 
basketball player and works to improve the player’s level 
of skill and planning, and the speed of timely decision-
making and the speed of the movement’s reaction to the 
player4, and understanding this relationship is the basis 
for developing appropriate training curricula that help 
us reach high sports levels, so it became based on the 
above, the importance of research is reflected in the 
necessity of numbers of curricula and training programs5. 
Through the researchers following up on the reality of 
the matches and the performance of youth basketball 
players, a problem appeared in the slow implementation 
of the defensive skills duties and because the researchers 
interested in the sport of basketball designed a program 
of special defensive exercises in a serious attempt on 
them to develop defensive skills in basketball.

Consequently, the researchers set the objectives 
of the research, namely (preparing a training program 
that includes defensive exercises for the kinematic 
response to develop the performance of some defensive 
skills in basketball and to identify the effect of these 
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exercises on the performance of some defensive skills 
with basketball). They also assumed that there were 
statistically significant differences between the pre 
and post-tests of the control and experimental groups 
in the tests of defense skills and also the existence of 
statistically significant differences between the tests 
for the control and experimental groups in the tests of 
defense skills.

As for the fields of research, they were represented 
by the players of the national center for sports talent care 
for basketball at ages (under 18 years), and the time of 
conducting the experiment was from 12/11/2020 until 
14/1/2021, or with regard to the place of conducting 
field exercises and experiments, it was on the national 
center for sports talent care for basketball.

Key words: Motor response, defensive skills, 
basketball.

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental approach in 

the method of equal groups for its convenience with the 
research problem.

Community and sample research:

The research community was determined by the 
intentional method, represented by the specialized center 
for the gifted care for youth basketball for ages under 18 
years, and the Center’s basketball players were chosen 
to conduct the research on them by an intentional way 
due to the availability of all the research requirements 
of playground, supplies and players, and their number 
reached (12) young players, and the sample was divided 
into two groups (control and experimental), and to avoid 
influences that may affect the desired results of the 
research, the researchers extracted the homogeneity of 
the research sample by taking measurements (biological 
age, mass in kilograms, height in centimeters) for each 
player within the framework of the research sample and 
recording it in a special form using the torsion factor, 
and all values   appeared between (± 1) and table (1) ) 
explains that.

Table (1) shows the homogeneity of the sample in the variables (age, training age, body mass, height).

N Variables Mean Median Std. Deviation Skew ness

1 Age 21.05 21.5 4.084 0.095 -

2 Length 166.3 166 3.840 1.059

3 Mass 52 52.5 4.052 0.121 -

By looking at table (1), it becomes clear to us that all 
the values   of the variables of the skew coefficient were 
confined between (±3), and thus it becomes clear that the 
sample is homogeneous.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results.

- Internet.

Tools and devices used:

- Digital electronic stopwatches 1/100 of a second 
manual.

- A device for measuring height and weight.

- Basketball court.



1336    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

- Legal basketball count (3).

- Leather tape measure (20m).

- Colorful adhesive tapes, and whistle.

- (4) signs, height (75 cm) and width (35 cm).

- (3) columns with a height (2 m) and a base 
width (50 cm), and figure (1) illustrates this.

- Papers and pens for the purpose of recording 
data.

Field research procedures:

Determine the tests for the skills studied:

Skill defense against pass test: (1)

Test name: Defense against passing.

Purpose of the test: To measure the velocity of 
defense performance against passing.

The tools used: adhesive tape, a leather tape 
measure (20 meters), 4 signs of an electronic stopwatch, 
a whistle, papers and recording pens.

Test procedures :

 Four marks are distributed as follows: the first 
and third marks at the end of the free throw line on 
both sides depart from the final line (5.80 m), and the 
two marks (2, 4) are the extension of the top of the far 
crossbow from the two sides outside the arc and each of 
them is 1.50 m away from the side lines, as shown in the 
figure (1).

Performance description:

The defending player stands facing the first mark 
(sign 1), and upon hearing the start signal via the 
whistle, the player runs towards the second mark (sign 
2) to defend against handling for the purpose of touching 
and returning with the movement of a defending player 
behind (character 1), Then perform the movement of 
a defensive player towards the back of the third mark 
(sign 3), and then run towards the fourth mark (sign 4) 
to defend against handling for the purpose of touching 
and returning with the movement of a defensive player 
behind (sign 3), And then performing the movement of a 
defending player towards behind the first mark (sign 1), 

as shown in figure (1) in the six steps.

Figure (1) 

Test conditions:

- Perform test steps quickly.

- Bending the knees when performing the 
movement of the defending player with the arms raised 
by not less than 90 degrees between the upper arm and 
the trunk.

- When the player arrives before the second mark, 
the left arm is removed and extended to cut off passing.

- When the player arrives before the second mark, 
the right arm is removed and extended to cut off passing.

- Repeat the performance twice and actually 
defend against handling four times.

- Just one try.

Test administration:

- Timer: Gives the start and end signal via the 
beeper with timing.

- Register : Make a roll call and note the 
performance while recording the test time.

- Score calculation: The time taken for the 
player to take the test with his steps (6 × 2) is recorded 
by adopting the start and end whistles.

Defense against shooting skill test:

Test name: Defense against shooting.

The purpose of the test: To measure the velocity of 
the defense against a shot.
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The tools used: tape, leather tape measure (20 
meters), (3) columns, an electronic stopwatch, a whistle, 
three basketballs, papers and pens for recording.

Test procedures (see figure 2): 

Four signs distributed as follows: The first mark is 
at the bottom of the basket, the center of the ring on the 
ground, and the two marks are (2,4) the extension of the 
first mark from both sides and at a distance of (5 m), and 
the third mark is on the free throw line at the middle and 
away from the final line (5.80 m), and as shown in the 
figure.

Performance description: 

The defending player stands on the first mark, and 
upon hearing the start signal via the whistle, the player 
runs towards the second mark to prevent correction and 
returns with the movement of a defending player to 
the first mark, and then runs toward the third mark to 
prevent correction and returns behind the first mark, and 
then the player runs towards the fourth mark to prevent 
correction and return with the movement of a defending 
player to the first mark, and as shown in figure (2) in the 
eight steps.

Figure (2)

Test conditions:

- Perform test steps quickly.

- Ball bearing columns.

- Touch the ball by extending the left arm and 
pausing with two feet before the mark (2), bearing in 
mind the left foot exiting forward.

- Touch the ball by extending the right arm and 
stopping with the frequency of the feet before the two 
marks (3, 4), bearing in mind that the right foot goes 
forward

- Just one try.

Test administration:

- Timer: Gives the start and end signal via the 
beeper with timing.

-  Register: It performs a roll call and 
performance note with recording the test time.

- Score calculation: Records for the player the 
time he takes to take the test with its eight steps by 
adopting the start and end whistles.

Defense against dribbling test :
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Test name: Defense against the dribbling.

The purpose of the test: To measure the speed of 
defense performance against the dribbling.

The tools used: adhesive tape, a leather tape 
measure (20 meters), (3) signs, an electronic stopwatch, 
a whistle, papers and recording pens.

Test procedures (see Figure / 3):

Four signs distributed as follows: The first mark is 
on the top of the far aiming arc moving away from the 
center of the throat (6.75 m), and the second mark is on 
the center line of the center of the circle, and the two 
marks (3, 4) are on either side of the stadium and are 

away from the two lines (90 cm) and from the center line 
(3.5 m) inward, and as shown in the figure.

Performance description:

The defending player stands with the first mark 
behind him (sign 1), and when the start signal is heard 
through the whistle, the player quickly runs forward 
towards the second mark with a stop in one set, and 
then performs the defending player’s movement against 
the dribbling towards the third mark, and from making 
a quarter turn inward with the left leg and continuing 
with the movement of the defending player against the 
dribbling towards the first mark, and then the same action 
from the left side, as shown in figure (3) in the six steps.

Figure (3)

Test conditions:

- Perform test steps quickly.

- The knees are bent when performing the 
movement of the defending player against the puck, with 
arms extended side down.

- Just one try.

Test administration:

- Timer: Gives the start and end signal via the 
beeper with timing.

-  Register: It performs a roll call and 
performance note with recording the test time.

- Score calculation: The player records the time 
spent on the test with his six steps, using the start and 
end whistles.
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Main experience:

Pre- tests:

The pre-tests for the control and experimental 
groups were conducted on Sunday 8/11/2020, as the 
previously mentioned tests were applied.

Preparation and implementation of special 
defense exercises:

According to the results of the pre-tests of the 
research sample, the researchers, making use of modern 
scientific sources and opinions of experts in the field of 
sports training and basketball, to build a training program 
within the main section of the training unit aimed at 
developing the performance of some defensive skills 
among young basketball players with basketball, it was 
presented to the experts, and their sound observations in 
building the program were taken and amended according 
to the scientific opinions presented. The implementation 
of the training program started on Thursday (12/11/2020) 
and ended on (14/1/2021), to introduce the training 
program, it included the following:

1- The training program was built for a period 
of (8) weeks with (3) training units per week for days 
(Sunday, Tuesday and Wednesday), so that the total 
number of training units would be (24) training units.

2- The duration of the training unit within the main 
section ranged from (20) minutes to (30) minutes, with 
the principle of gradual pregnancy.

3- The individual difference principle was 
introduced as a basic factor in training to place the 
components of the training load.

4- The iterative training method was used in the 
application of the program within the main department.

5- A work-to-rest ratio (1: 3) used.

6- The training methods used in the training 
program varied, including tennis balls, a response belt, 
and basketball.

Post-test:

Post- tests were conducted for the control and 
experimental groups on Thursday (14/1/2021), and the 
same tests that were applied to the research sample in the 
pre-tests were applied in the same sequence for the tests. 

Statistical methods used:

- Mean.

- Median. 

- Std. Deviation.

- Skew ness.

- (T) test for cross-linked samples.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presenting and discussing the results of the 
pre and post tests for the control and experimental 
groups:

Displaying the results of the pre and post tests for 
the control group: 

Table (2) show the means, standard deviations, the value (t) calculated for the correlated samples, the level 
of test significance, and the morale of the teams for the pre and post- tests of the control group for the 

defense skills tests

Variables
Measuring 

unit

Pre-test Post-test
Value (T)

Calculated
Level sig Type sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Defense against 
pass

Second 19.69 1.44 18.88 1.21 3.94 0.00 Sig 

Defense against 
shooting

Second 13.22 1.98 10.89 0.96 2.33 0.02 Sig

Defense against 
dribbling

Second 12.44 1.99 11.33 0.83 5.76  0.09 Non sig
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Presenting the results of the pre and post tests for the experimental group:

Table (3) shows the arithmetic means, standard deviations, the calculated value (t) for the correlated 
samples, the level of test significance, and the team’s morale for the pre and post- tests of the experimental 

group for defense skills tests

Variables
Measuring 

unit

Pre-test Post-test
Value (T)

Calculated
Level sig Type sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Defense 
against pass

Second 19.76 1.36 11.60 0.87 2.19 0.00 Sig 

Defense 
against 

shooting
Second 11.61 0.56 9.97 0.37 9.83 0.00 Sig

Defense 
against 

dribbling
Second 13.31 0.94  9.98 0.91 5.51 0.03 Sig 

Presentation of the results of tests (post. post) for the control and experimental groups:

Table (4) shows the value of (t) calculated for independent samples, the level of test significance, and the 
significance of the differences between the results of the (post-post) test for the control and experimental 

groups for defense skills tests.

Variables
Measuring 

unit

control experimental

Value (T)
Calculated

Level sig Type sig

Mean
Std. 

Deviation
Mean Std. 

Deviation

Defense 
against pass

Second 18.88 1.21 11.60 0.87 3.16 0.00 Sig 

Defense 
against 

shooting
Second 10.89 0.96 9.97 0.37 8.45 0.00 Sig

Defense 
against 

dribbling
Second 11.33 0.83  9.98 0.91 4.32 0.00 Sig 

Discuss the Results

Through table (2), we notice that there are significant 
differences between the pre- and post-tests of the control 
group, in tests of defensive skills, and the researchers 
attribute these differences to the control group’s benefit 

from the approach followed by the trainer, in which he 
focused on the aspect of rapid movement during moves, 
and the application of some aspects Other skill with 
quick move, the development of the control group in 
some tests is the continuity and regularity of the players 
in the training units, as well as the repetition of defensive 
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skills, which had a clear role in this development, as the 
two researchers agreed with (Hanafi Mahmoud), as he 
mentioned: Technical performance of skill, accuracy, 
integrity and fixation of the mechanism of high 
technical performance “(2) . However, these differences 
or development that occurred to the control group was 
not at the level of development or improvement that 
occurred to the experimental group.

Either table (3) shows us the pre and post-tests 
of the experimental group, as it shows us significant 
differences in all the pre and post-tests in favor of the 
post test, which indicates the development of defense 
skills and the researchers attribute this to the success 
of the training program in achieving the goal for 
which it was set in developing some defensive skills 
of players, and also the diversity in these exercises, 
as this opinion coincides with Reid’s opinion, which 
emphasizes diversity in exercises, especially “assistive 
exercises with a competitor, which helps to increase 
speed and accuracy after performing different duties and 
in different and difficult situations” (3) ,and this is what 
the control group curriculum lacks. Taking into account 
the formation of the repetitive training load that suits 
the sample of young players and giving appropriate rest 
times to restore the stimulation of the nervous system.

After presenting and analyzing the results of the 
dimensional tests of the control and experimental 
groups table (4), it becomes clear to us that there are 
significant differences in all tests and in favor of the 
experimental group, the researchers attribute this to 
the development in the speed of the motor response of 
the experimental group to the quality of the approved 
exercises and their effective impact in improving the 
level of the motor response, as the association of skill 
exercises with the speed of performance in unexpected 
situations helped stimulate the central nervous system, 
this is consistent with what (Muhammad Salih) said, 
“as the nervous system plays a big role in finding the 
required compatibility between nerves and muscles so 
that contraction occurs at the required moment and at the 
speed possible for performance” (4), (Qasim Hassan and 
Abd Ali Nassif) said, “The basis of speed training is the 
appropriate state of stimulation of the central nervous 
system, and this is done through the athlete’s previous 
activity free from fatigue.” (5), the conditions facing 
the player in the basketball game are varied during the 

competition, and these circumstances require several 
things on the part of the player, especially the need for 
speed in anticipation, speed in decision-making, reaction 
speed and transition speed and this is called the speed 
of the kinetic response to what the opposing player will 
do, the researchers agree with (Ali Sobhan), stating that 
“the extent of the effect of using devices for the purpose 
of developing the speed of the motor response through 
the performance and repetitions of exercises in a manner 
that amounts to being close to the conditions of play, 
taking into account the change in the exercise, giving 
the player the opportunity to perform exercises at a slow 
speed during the first repetitions allows clear vision, 
allowing him to correct the tracks and then reduce the 
response time of movement” (6), the two researchers 
agree with (Yusef Qatami) that “assistive devices and 
tools make the player more focused on the skills to be 
learned and developed, and help diversity and stimulate 
players to improve performance for the better” (7) .

The speed of the motor response is an important 
ability in the results of the basketball game, as the 
physical, skill and linear performance in modern 
basketball has become indispensable in one of its parts 
on this ability, so the player is required to focus the 
correct performance of the skill and the other the speed 
of achieving the required skill, good knowledge of 
kinetic speed and mastery of the ball is one of the factors 
of confidence in the defending player and the speed of 
performance of defensive skills, as well as the attacking 
player while performing scoring or dribbling in different 
situations. The speed of the kinematic response of the 
feet, for example, is of great importance in this game , 
“A good defensive player is one who is fluent in using his 
feet. Foot movements have become a necessity for the 
success of various skills, whether in defense or attack, 
as well as the main and important role of the speed of 
the motor response of the arms” (8), what distinguishes 
a high-level basketball player is camouflage and scoring 
during the attack by changing the direction of movement 
or performing skills in a deceptive manner and making 
the decision to handle the ball to a colleague and other 
skills that no basketball team can do without.

Conclusions and Recommendations

Conclusions:

Based on the research results reached within 
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the limits of the research community, the following 
conclusions were reached:

- The success of the training program in 
developing the defensive skills of the experimental 
group.

- The training program has a noticeable effect on 
the performance of the players by comparing the results 
of the post-test for the control and experimental groups.

- The special exercises had a positive effect in 
developing defensive skills in basketball.

Recommendations:

 In light of the conclusions reached by the 
researcher that proved the effectiveness of using 
functional exercises, the researcher recommends several 
recommendations: -

- Adopting special exercises for the experimental 
group to develop some defensive skills in basketball for 
youth.

- Reliance on learning and training using devices 
that save effort and time for the coach and the player and 
give positive results.

- Diversification in the use of movement 
response exercises and in different positions contribute 
to improving defensive skills in basketball. 
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Abstract

The importance of the study lies in the extent to which the trainer possesses strategic agility and employs it 
in his training work. The problem arises in the study of the strategic agility of a handball coach. Research 
objectives: Building and applying the scale of strategic agility for handball coaches from the players’ 
point view, as well as setting standard levels for the scale of strategic agility of handball coaches from the 
players’ point of view, and the researcher used the descriptive approach in the survey method because it is 
more appropriate for the objectives of the research and the nature of the problem. The research community 
consists of the Iraqi handball premier league players for the season (2019-2020) of (140) Player, and all the 
research sample was deliberately chosen. The researcher concluded building and codifying the strategic 
agility scale for handball coaches from the players ’point of view. The research sample was distributed over 
five levels of the strategic agility scale for handball coaches from the players’ point of view. Therefore, the 
researcher recommends adopting the scale designed for coaches, a tool for measuring the trainers’ possession 
of strategic agility. 

Keywords: strategic agility, handball, players’ point view 

Introduction

Handball is a game like any other sports in which 
there are competitive aspects, whether between sports 
teams locally or between countries externally, and one 
of the fundamental requirements for the success of the 
team and ensuring its survival 1 in the competition and 
forma is the coach’s possession of strategic agility, the 
trainer needs to have a high level of know-how and 
knowledge of what he does in order for him to make the 
decision and what he must do lightly, and all of this will 
greatly facilitate 2 his performance in competition with 
flexibility and ability to face surprises that may occur 
and performance in accordance with high flexibility in 
response to every change that occurs and the ability to 
adapt and quick response to unexpected changes in what 
we call scientifically (strategic agility).

With the above, we realize the importance of what 
we are doing in the current research of creating important 
tools, which are building and codifying the scale of the 
strategic agility of handball coaches from the players’ 

point of view and the extent to which the coach has this 
agility 3.

Through the personal experience of the researcher 
and being a player in handball clubs and her observations 
and follow-up to the Iraqi premier league matches, the 
research problem was identified, through her follow-
up to most of the decisions taken by the trainer, she 
noticed the inability of the trainer to make a flexible and 
light decision due to sudden changes. It also measures 
the impact of the coach’s strategic agility on the team. 
Consequently, the researcher defined the objectives 
of the research, which are building and applying the 
strategic agility scale for handball coaches, as well as 
setting standard levels for the strategic agility scale for 
handball coaches from the players’ point view 4.

As for the areas of research, it was represented by 
the players of the Iraqi handball premier league clubs 
for the year (2019-2020), and the time for conducting 
the experiment was for the period from 4/1/2020 
until 8/5/2020. As for the place of application of the 
standards, the researcher chose club stadiums and halls. 

DOI Number: 10.37506/ijfmt.v15i3.15495
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under consideration.

Key words: Building and codification, strategic 
agility, handball. 

Methodology

The descriptive approach was used in the survey 
method and the correlational relations because it is more 
appropriate to the research objectives and the nature of 
the problem..

Community and sample research:

 The research community consists of the players 
of the Iraqi Handball Premier League for the season 
(2019-2020), and they are ten club clubs (Al-Jaish, Al-
Shorta, Al-Daghara, Al-Qasim, Basra Municipality, Al-
Fatwa, Karbala, Sulaymaniyah, Al-Musayyib, Diyala, 
and their number is (140), The sample was chosen by 
the intentional method and the sample was divided 
into three groups as follows. Where the exploratory 
research sample was chosen randomly and included 
(10) players and a percentage (7.14%), and the building 
and application sample included (130) players and a 
percentage (92.85%).

Means of collecting information: The researcher 
used the following means and tools to obtain information 
and data:

Means of data collection: Arab and foreign sources 
and references, internet. 

Tools and devices used:

- Observation: It is defined as the attention to a 
certain phenomenon or problem or something in order to 
reveal its causes and laws .

- The interview: The researcher conducted 
personal interviews with some experts and specialists in 
the field of sports administration, testing, measurement 
and handball coaches.

- Questionnaire: A scientific research tool, 
where the questionnaire is the appropriate tool to obtain 
information, data and facts related to a specific reality

Steps to build the strategic agility scale for handball 
coaches.

 To achieve the first research goal of building the 
strategic agility scale for handball coaches, where the 
researcher undertook the following procedures and steps 
.

Determine the phenomenon to be studied: The 
phenomenon in question is a measure of the strategic 
agility of handball coaches.

Determine the method of formulating the phrases 
and their foundations: The process of preparing 
scale statements is one of the most important steps, as 
it requires the presence of certain conditions for the 
researcher who design the scale, which are .

- Knowing how to write the vocabulary so that he 
can choose what suits the goal of the scale.

- Must have the ability to visualize and create 
situations in which the ability or trait to be measured can 
be measured.

- Linguistic fluency and ease of expression in 
simple language.

Determine the axes of the strategic agility scale:

 After reviewing many sources and measures 
related to strategic agility related to the current study, 
the researcher concluded with the supervising lady to 
identify and suggest ten axes for the strategic agility 
scale that can be employed in the mathematical field:-

- Strategic sensitivity.

- The ability to exploit opportunities and adapt to 
the environment.

- Choose strategic goals.

- Sharing responsibility and collective 
commitment.

- Strategic response.

- Collaborative capabilities and visibility.

- Understand core capabilities.

- Work orientation.

- Planning.

- Flexibility and speed .
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 Then the researchers presented the scale axes 
to those with experience and specialization in the field 
of administration, organization, physical education 
and sports science, and their number was 18 experts, 
in order to determine the main axes, and it was found 
through table (1) and through statistical treatments Ka 2 

that each of (Strategic sensitivity, the ability to exploit 
opportunities and adapt to the environment, choose 
strategic goals, sharing responsibility and collective 
commitment). It achieved significant values   of Ca2T and 
thus it is the approved axis of the scale.

Table (1) ratio of expert agreement (Ka2) for strategic agility scale axes.

N Axes Agree Disagree Ka2 Sig level Sig type

1 Strategic sensitivity. 14 4 5.55 0.018 Sig

2
Ability to exploit opportunities and adapt to 

the environment.
14 4 5.55 0.018 Sig

3 Choose strategic goals. 14 4 5.55 0.018 Sig

4
Sharing responsibility and collective 

commitment.
15 3 8 0.005 Sig

5 Strategic response. 7 11 0.889 0.346 Non sig

6 Collaborative capabilities and visibility. 5 13 3.556 0.059 Non sig

7 Understand core capabilities. 7 11 0.889 0.346 Non sig

8 Work orientation. 6 12 2 0.157 Non sig

9 Planning. 6 12 2 0.157 Non sig

10 Flexibility and speed . 10 8 0.222 0.637 Non sig

Significant at the level 0.05 .

Preparing the phrases of the axes of the measure of strategic agility:

After selecting the scale axes, the researcher proceeded to prepare the terms of the scale in the initial form, and it 
was presented to those with experience and expertise in the field of administration, organization and psychology, and 
their number was (18) experts in order to know the belonging of each statement to the field in the scale.

Table (2) shows the validity of the strategic agility statements.

N Axes Paragraphs
Experts

Ka2 Sig type
Fit Not fit

1 Strategic sensitivity.

1 15 0 15.00 Sig

2 13 2 8.07 Sig

3-5 11 4 4.27 Sig

8-9-10 14 1 11.27 Sig

4-6 5 10 1.67 Non sig

7 4 11 3.27 Non sig
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2
Ability to exploit 

opportunities and adapt to 
the environment.

1-2 15 0 15.00 Sig

9- 6 13 2 8.07 Sig

5-10 14 1 11.27 Sig

3-4-7 4 11 3.27 Non sig

9 6 9 0.60 Non sig

3 Choose strategic goals.

1-8 14 1 11.27 Sig

3-5 15 0 15.00 Sig

4-9 13 2 8.07 Sig

2-10 4 11 3.27 Non sig

6-7 6 9 0.60 Non sig

4
Sharing responsibility and 

collective commitment.

1-8 15 0 15.00 Sig

3-9 13 2 8.07 Sig

5-10 14 1 11.27 Sig

2-4-6-7 4 11 3.27 Non sig

Significant at a significance level of ≥ 0.05

Cont... Table (2) shows the validity of the strategic agility statements.

Method for correcting strategic agility scale 
expressions:

The expressions have been assigned from (1-5) a 
score for each statement in the scale. Five alternatives 
have been developed and a graded response is (strongly 
agree 5 points, agree 4 points, unsure 3 points, disagree 2 
points, disagree strongly 1 point)), and the highest score 
that can be obtained in the scale is (125) and the lowest 
score is (25).

Preparation of the Strategic Agility Scale 
Instructions: -

The researchers prepared the instructions and how 
to answer the terms of the scale, and that the response 
of the sample will be confidential and be used for the 
purpose of scientific research only, and also a request 
from the sample members to accurately answer all the 
phrases for the purpose of reaching objective results.

Linguistic validity of phrases: The scale was 
presented to a specialist in the Arabic language, in order 
for the phrases to be sound and free from linguistic 
errors, and thus the scale would be free from linguistic 
errors.

Exploratory study of the strategic agility scale: 
The researchers applied the scale on the Police Club, 
which was chosen randomly, using a lottery method 
consisting of (10) players from the original research 
community, on (4/1/2020).

The main experience: The scale was distributed to 
130 players in the Iraqi Premier League clubs for the 
period from 15/1/2020 to 15/2/2020. 

Statistical analysis of scale phrases: The 
researchers adopted the two terminal group style and 
internal consistency.

The two terminal groups (discriminatory power): 
Through this step, a distinction is made between players 
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with high scores and players who score low in the scale 
forms. The researchers calculated the total score for 
each player by collecting the total statement scores for 
the scale. For the purpose of calculating the statement 
discrimination, the researcher followed the following 
steps:

First - The forms were corrected and the total score 
for each question was calculated.

Second - The scores obtained by the sample 
members are arranged in descending order.

Third - the scores were divided into two groups, 
one of which represents the players who got the highest 
scores at a rate of (27%) and the second group represents 
the players who got the lowest scores at a rate of (27%).

Internal consistency of scale phrases: Internal 
consistency means the extent to which the statements 
are related to each other within the scale or test, and the 
extent to which each statement relates to the standard as 
a whole.

The relationship of the phrase to the axis and the 
axis to the overall degree of the scale.

Table (3) shows the internal consistency of each statement of the strategic agility scale with the overall score 
of the scale.

N
Correlation 
coefficient Sig level Sig type N

Correlation 
coefficient Sig level Sig type

1 0.844 0.000 Sig 14 0.872 0.000 Sig

2 0.853 0.000 Sig 15 0.865 0.000 Sig

3 0.740 0.000 Sig 16 0.563 0.000 Sig

4 0.878 0.000 Sig 17 0.730 0.000 Sig

5 0.846 0.000 Sig 18 0.836 0.000 Sig

6 0.702 0.000 Sig 19 0.906 0.000 Sig

7 0.896 0.000 Sig 20 0.870 0.000 Sig

8 0.837 0.000 Sig 21 0.675 0.000 Sig

9 0.863 0.000 Sig 22 0.775 0.000 Sig

10 0.634 0.000 Sig 23 0.792 0.000 Sig

11 0.912 0.000 Sig 24 0.793 0.000 Sig

12 0.750 0.000 Sig 25 0.867 0.000 Sig

13 0.810 0.000 Sig

Significant at the level of significance (0,05)
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Table (4) shows internal consistency of the strategic agility pivot with the overall score of the scale.

N Axes Total phrases
Correlation 
coefficient Sig level Sig type

1 Strategic sensitivity. 7 0.696 0.000 Sig

2
Ability to exploit opportunities and adapt to the 

environment.
6 0.864 0.000 Sig

3 Choose strategic goals. 6 0.960 0.000 Sig

4
Sharing responsibility and collective 

commitment.
6 0.529 0.000 Sig

Significant at the level of significance (0,05).

Scientific transactions of the scale:

Validity: The degree to which a test or scale 
measures the thing to be measured (67: 7)

First: Face validity: It is the test (the scale) whose 
name indicates its validity, i.e. is true in its outward 
form, and in other words it is not scientific and statistical 
validity.

Second: construct validity: the dependence of 
this type of validity on theoretical assumptions which 
are verified experimentally and is considered the most 
complex type of validity . This type of validity has been 
calculated by:

The method of the two terminal groups: The 
researchers extracted the discriminatory power of 
expressions in the study of statistical phrase analysis, 
and in light of them the researcher identified expressions 
capable of distinguishing between individuals who have 
high scores and those who have low scores.

Coefficient of internal consistency: The internal 
consistency coefficient was used in analyzing the scale 
statements, i.e. calculating the validity of the scale 
statements using the internal criterion by finding the 
correlation between the degree of each statement and the 
total degree of the scale, and this type of validity was 
achieved through the use of the simple correlation law 
(Pearson).

Reliability: Accuracy in estimating the individual’s 
true mark on the statement measured by the scale, and 

the researcher has chosen two methods from among 
them:

First: the Alpha Cronbach method: The stability was 
extracted in this way by applying the equation (Alpha 
Cronbach) to the individuals of the sample building each 
scale using the statistical bag (spss).

Second: Spilt- Half: Use the stability calculation by 
the spilt-half method using the statistical bag (spss).

Where the coefficients were (Pearson 0.743, 
Spearman 0.852, Alpha Cronbach 0.973).

Skew ness: The researcher calculated the torsion 
coefficient using the statistical program spss and it 
reached (0.59) for the scale of strategic agility, where 
the mean was (34.29), while the standard deviation was 
(5.12), and the skew ness was (0.73).

Final application of the strategic agility scale: 
The final number of statements of the scale was (25 
phrases), as it was applied to the application sample of 
(130) players for the period of time from 15/4/2020 until 
21/5/2020.

The statistical methods used:

- Mean.

- Median.  

- Std. Deviation.

- Skew ness.
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- Ka2.

- Correlation coefficients.

- Percentage. 

The researchers used a system (spss) for statistical 
treatments.

Presentation, analysis and discussion of the results 
of the Strategic Agility Scale:

Table (5) shows the raw scores, levels, number and percentage of the strategic agility scale for the rationing 
sample.

Levels Raw grade Total number Percentage

Too high 112-125 10 7.69%

High 98-111 20 15.38%

Medium 82-97 54 41.53%

Low 68-81 30 23.07%

Very weak 52-67 11 8.46%

 Where the mean of the application sample was 
(1) and the standard deviation (2) and that the level for the 
sample was (medium), and who has strategic agility, that 
is, the ability to sense and seize opportunities and enable 
him to accurately analyze his environment through 
flexibility and the ability to perform new, unplanned 
business and activities (3), as well as the trainer’s response 
to unexpected changes to it, its ability to adapt as well, 
the quick reaction to any variable and the provision of 
solutions to it and how to meet the challenges, meaning 
that the trainer has a clear vision of the team’s activities 
and decisions, decisions are considered one of the most 
accurate and difficult administrative processes, its 
difficulty lies in the skill of choosing between the best 
alternatives, meaning that the collective decisions of the 
coach are less conservative and more confident than the 
individual decisions that the coach owns (4), and also the 
coach’s awareness of how to build value and the ability 
to invest alternatives that achieve future goals of the 
team.

Conclusions and Recommendations

Conclusions:

In light of the research results, the researchers 
reached the following conclusions:

- A special scale was built and standardized to 
measure the level of strategic agility of handball coaches.

- The research sample was divided into five levels 
of the scale of strategic agility.

- It was found that the highest percentage was at 
the intermediate level, followed by the weak level, then 
the good level, then the very good level, then the very 
weak level.

Recommendations:

 After the researchers obtained the most 
important conclusions, they recommend the following:

- The researchers recommend adopting a scale 
designed for coaches, as it is a tool that measures the 
trainers’ possession of strategic agility.

- Work on studying the application of the strategic 
agility of the coach in the club and this is done through 
his awareness of sudden changes.

- The necessity of conducting more studies 
similar to the Iraqi league coaches for all team and 
individual games to measure their strategic agility. 



1350    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved and all experiments were carried out in 
accordance with approved guidelines. 

References

1. Al-Zabin N. The Impact of Strategic Information 
Properties on Achieving Strategic Lightness and the 
Role of Competitive Capabilities as a Modifying 
Variable, An Applied Study on Alba House 
Company in Jordan, Unpublished Master Thesis, 
Middle East University, Jordan. 2013.

2. Mahmoud Z. Educational Methodological Rules for 
Building the Questionnaire, 2nd Edition, Palestine, 
Sons Al-Jarrah Press. 2010.

3. Al-Khatatneh S. Management Psychology, 
University of Mu’tah, Dar Al-Hamid, First 
University. 2012.

4. Melhem S. Research Methods in Education and 
Psychology, 1st Edition, Jordan, Al Masirah House 
for Publishing and Distribution. 2000.

5. Mustafa S. School Administration in the Light of 
Contemporary Administrative Thought. Riyadh: 
Mars House Publishing, 3rd Edition,

6. Al-Kandari A, Al-Dayem M. The Scientific 
Methodology in Educational and Social Research. 
Edition 2, That Al-Salasil Publications, Kuwait: 
1998

7. Ali A. Basics of Management Science, Amandar 
Al-Masirah Publishing, First Edition. 2003.

8. Sabr Q. The Foundations of Learning and Teaching 
and Its Applications in Football, Dar Al-Karrar 
Publishing. 2005.

9. Farhat L. Mathematical Cognitive Measurement, 1st 
Edition, Cairo, Book Center for Publishing. 2001.

10. Farhat L. Measurement and Examination in Physical 
Education, 4th Edition, Cairo, Al-Kitab Center for 
Publishing. 2007.

11. Hassanein M. Measurement and Evaluation in 
Physical Education and Sports, C1, 3rd Edition, 
Cairo, Arab Thought House. 1995.

12. Ismail N, Maghawry M. Professional Administrator, 
Cairo, Al-Kitab Center for Publishing, 1st floor. 
2014

13. Cronbach L. Essential of Psychological. NewYork, 
Harper and Pow. 1970.

14. Pusenius, K. Agile mindset in the workplace: 
moving towards organizational agility. 2019. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1351

Assessment of Nurse’s Knowledge and Practices about 
Personal Protective Equipment in Hemodialysis Unit in Basra 

Teaching Hospital

Ahmed T. Saud1, Aliaa H. Ali1

1Assist. Instructor, Fundamental of Nursing, College Nursing, University of Basra

Abstract 

Objectives: to assess the nurses’ knowledge and practices about personal protective equipment (PPE). 
Methodology: A descriptive cross-sectional design study has been carried out in Basrah teaching hospital, 
A purposive (non-probability) sample consist of (34) nurses who worked in the units of hemodialysis, the 
study started from 18th of October, 2019 to 12th of July, 2020. The instrument of the present study contains 
three parts, first part: It is concerned with the nurse’s demographic data, second part: it is composed of (10) 
multiple choice questions (MCQs) related to the nurses knowledge, and third part: it consists of (14) items 
for nurses practice about personal protective equipment. The validity of the instrument had been achieved by 
8 experts from different scientific branches. Statistical programs such as SPSS (Statistical Package for Social 
Science) v. 23 were used to analyze the data. Result: the findings revealed that majority of nurses had poor 
knowledge and practice about personal protective equipment and there has been a significant relationship 
between the nurse’s knowledge about personal protective equipment and their level of education at a p<0.05 
level. Recommendation: Provide training programs for the hemodialysis nurses on the promotion of higher 
standards of the hand hygiene and potential uses of the personal protective equipment during working in 
hemodialysis centers.

Keywords: Assessment, nurses, knowledge, practices, personal protective equipment 

Introduction

   Hemodialysis (HD) is one of numerous renal 
replacement therapies (RRTs) that have been utilized in 
treating the renal failure for the removal of the waste 
products and excess fluids and for the restoration of the 
electrolyte and chemical imbalances. Nowadays, the 
hemodialysis moves toward the innovative approaches, 
bio-materials and devices with absolute need for the 
solid evidences about each new technology or treatment 
(1) .

In dialysis units, Infection is the first hospitalization 
cause and the second most widespread mortality cause 
amongst the Hemodialysis patients. The control of 
infections in the units of the dialysis is still the most 
significant one of the measures for maintaining healthy 
environment and for the prevention and avoidance 
of infection dissemination amongst the immuno-
compromised patients (2).

Hemodialysis patients are under the exposure 
of a variety of the infection types, which include the 
infections to the bloodstream and the localized vascular 
access infections; blood-borne infections with the 
hepatitis C virus, hepatitis B virus (HBV), and/or human 
immunodeficiency virus (HIV); as well as the airborne 
infections. Infection sources include the contaminated 
equipment, water, infected patients and environmental 
surfaces. The contaminated health-care worker hands 
are amongst the most common transmission modes of 
the health-care-related infection cases (3).

About 19% of the HD patients die in 12 weeks after 
getting infected, 80,000 CRBSI take place in the ICUs 
of the US hospitals national wide, which causes about 
28000 death cases every year (4).

In predialysis era, 60% of chronic renal failure 
patients who require being hospitalized have been 
infected and 39% have been died from infectious causes. 
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It has been presumed that debility that results from 
uremic state has resulted in the increase of infection 
risks, and uremia reversal would result in the reduction 
of infection risk times (1,3).

The obvious increase in the potentials for infection 
transmission in HD setting has resulted in creating and 
implementing certain strict measures for the prevention 
and control of the infection, as well as usual standard 
protection measures (6).

The patient-to-patient microorganisms’ transmission 
through contaminated healthcare worker hands has been 
viewed as the most significant transmission route of the 
pathogens in the healthcare settings, which include the 
facilities of hemodialysis. Contact transmission may be 
prevented elements of Standard Precautions (4,7).

Standard Precaution elements include: a) hand 
hygiene, b) using personal protective equipment (PPE) 
like the gown, gloves, masks, eye protection (face shield 
or eye goggles), and c) handling items or equipment that 
include the surfaces in patient environment in such a 
way that prevents infectious agents’ transmission (1,2).

The nurse is responsible for the prevention and 
control of the infection, and that responsibility is one 
of the integral elements of the safety program of the 
patients. Which is why, the nurses must be having ethical 
and professional responsibilities for ensuring that their 
skills and knowledge about the infection control are up-
to-date and they always practice competently and safely 
(1,6).

Preventing health-care-related infections is 
responsibility of all of the health-care staff. Nurses have 
biggest part for the prevention of the nosocomial infection 
transmission amongst the patients and protecting the 
staff health. Moreover, nursing personnel can result 
in the reduction of the infection risk with proper hand 
hygiene and use of the personal protective barriers when 
changing the wound dressing and any invasive process 
for the patient care (8).

Material and Method 

   Design of the Study: A descriptive study has been 
conducted at hemodialysis units of Basrah Teaching 
Hospital for the assessment of the nurses’ knowledge 
and practices about personal protective equipment (PPE) 
in basrah teaching hospital .The study started from 18th 
of October, 2019 to 12th of July, 2020.

Setting of the Study: The study was conducted in 
hemodialysis units of Basrah Teaching Hospital, and it 
is located in AL-Basra government.

Sample of this Study: A purposive (non-probability) 
sample consist of (34) nurses that have worked in HD 
units.

The instrument of this study has been conducted to 
reach the objective of the study and the questionnaire was 
derived from previous studies, they detail the following: 
first part: It is concerned with the nurse’s demographic 
data which are gender, age, level of education, Years of 
work experience, Previous training in infection control, 
and get a regular test about infectious diseases. second 
part: it is composed of (10) multiple choice questions 
(MCQs) which are rated according to correct (1), not 
correct (0) score, related to the nurses knowledge.third 
part: it consists of (14) items for nurses practice about 
personal protective equipment which are rated according 
to choice always sometime never , scored as always(3), 
sometime(2), never(1).

The validity of the instrument had been achieved by 
8 experts from different scientific branches from faculty 
on nursing university of basrah having at least 10 years 
of experience in their field of work .Minor changes 
have been performed on few items; such as change 
demographic data, and nurse’s knowledge and practice 
about personal protective equipment.

Statistical Analyses: A statistical program such as 
SPSS v. 23 has been used for data analysis. There were 
two types of statistical data analysis which were used to 
obtain the results of the research study: Descriptive Data 
Analysis and Inferential Data Analysis. 
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Results

Table1: Study sample distribution by socio-demographic properties 

Variables Classification Frequency Percentage (%)

Gender

Male 23 67.60

Female 11 32.40

Total 34 100.0

Age group 

20-29 year 19 55.9

30-39 year 10 29.4

40 year and above 5 14.7

Total 34 100.0

Level of education 

Nursing school 12 35.3

Nursing institute 13 38.2

Bachelors in nursing 9 26.5

Total 34 100.0

Years of work experience 

Less than 5 years 14 41.2

5-10 years 15 44.1

More than 10 years 5 14.7

Total 34 100.0

Previous training in infection 
control

Yes 11 32.4

No 23 67.6

Total 34 100.0

Do you get a regular test about 
infectious diseases

Yes 9 26.5

No 25 73.5

Total 34 100.0

Table 1: represents that the high percent (67.6%) of the study sample are males, 55.9% of them at age group 
(20-29) years, 38.2% graduated from Nursing institute, 44.1% years of work experience were arranged between (5-
10 year), most of them (67.6%) don’t have Formal training in infection control, and most of the (73.5%) don’t get a 
regular test about infectious diseases. 
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Table 2: Assessment of the nurse’s knowledge about Personal Protective Equipment

No. Items of nurse’s knowledge Responses

Statistical 
parameters

Mean Assess.

F %

1 Infectious agents are
Incorrect 23 67.6

0.32 Fail
Correct 11 32.4

2
What is the most important vehicle of transmission 

of infectious agents in the hospital

Incorrect 9 26.5
0.73 Pass

Correct 25 73.5

3
What is the purpose of personal protective 

equipment

Incorrect 20 58.8
0.41 Fail

Correct 14 41.2

4 Personal protective equipment includes
Incorrect 12 35.3

0.64 Pass
Correct 22 64.7

5 Indication of hand hygiene
Incorrect 24 70.6

0.29 Fail
Correct 10 29.4

6
From a standpoint of the infection control, which 
is the optimal means for delivering drugs to the 

dialysis patients

Incorrect 21 61.8
0.38 Fail

Correct 13 38.2

7
The Personal Protective Equipment that should be 

worn when there may be a risk of splashing includes

Incorrect 15 44.1
0.55

Pass
Correct 19 55.9

8
Which one of the following statements is correct on 

using alcohol-based hand rubs

Incorrect 21 61.8
0.38 Fail

Correct 13 38.2

9
Which one of the following statements on using 

gowns is accurate

Incorrect 7 20.6
0.79 Pass

Correct 27 79.4

10
When should you wear gloves

Incorrect 26 76.5
0.23 Fail

Correct 8 23.5

Total means 0.47 Fail

Table (2): this table shows the assessment of the nurse’s knowledge about Personal Protective Equipment which 
indicate that sample responses are fail at all studied items except at the items number (2, 4, 7, and 9) their responses 
are pass. And the study sample responses are fail at a total means (0.47). 
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Table 3: means of scores of the nurse’s practice about personal protective equipment 

 

No. Items of practice

Always
Some
time

Never

M.S Assess.

F F F

1 Wash and sterilize my hands before starting the sick 5 3 26 1.38 Poor

2
Wash and sterilize my hands before going to a different 

patient
0 3 31 1.09 Poor

3 Wash and sterilize my hands before wearing gloves 2 6 26 1.29 Poor

4 Wear gloves in the case of a direct contact with a patient 18 9 7 2.32 Good

5 Wash and sterilize my hands after taking the gloves off 6 8 20 1.59 Poor

6 I change my gloves before going to a different patient 4 6 24 1.41 Poor

7
I wear eye protection glasses in the case of a direct contact 

with a patient
3 3 28 1.26 Poor

8
I wear the medical face mask in the case of a direct contact 

with the patient
16 10 8 2.24 Good

9
I dispose needles used to place them in the container 

without covering them
12 9 13 1.97 Poor

10
Do you dispose of sharps material in the private container 

after its use
11 2 21 1.71 Poor

11 I wear the foot cover while entering the hemodialysis unit 6 6 22 1.53 Poor

12
In the event that you develop influenza, for example, do 

you take time off until the illness ends
7 6 21 1.59 Poor

13
Wear robe of work (gown) in the all-time drying 

hemodialysis procedure 
2 3 29 1.21 Poor

14 Wearing the hair cap while entering the dialysis unit 20 8 6 2.41 Good

Total 1.64 Poor 

Poor practice =Less than 2 , good practice= more than 2.

Table 3: this table shows that practice of the nurse about about Personal Protective Equipment was good at items 
(4,8,14) and have poor practice at the all remaining items and as a total level the nurse have poor level of practice at 
total means of score (1.64) .
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Table 4: Relationship between the nurse’s knowledge about personal protective equipment and their 
demographic variables . 

     Nurse’s knowledge 
   Variables

Pearson Chi-Square

Value (X2) df P-Value Sig.

Gender 6.857 8 0.552 NS

Age group 25.310 16 0.065 NS

Level of education 28.403 16 0.028 S

Training course in infection control 11.698 8 0.165 NS

     *Correlation is significant at the p<0.05 level.

   Table4: presented that there has been a significant 
correlation between the nurse’s knowledge about 
personal protective equipment and their level of 
education at a p<0.05 level. And there has not been 
correlation between the nurse’s knowledge about 
personal protective equipment and their demographic 
variables as a gender, age group, and training course in 
infection control.

Discussion 

The Socio-Demographic Characteristics of sample 
in the present study was (67.6%) of them were males, this 
result agreed with study stated that 66.7% of participants 
were males (10). High percent of the study sample which 
is included in the present study was (55.9%) of them 
at age group (20-29 year) years, this result confirmed 
with study showed that 52.7 % at age (20-30) years 
(1). Concerning to the educational levels, the present 
study was (38.2%) graduated from institute of nursing, 
this result agree with cross sectional study that present 
(51%) were from institute of nursing (2). Years of work 
experience of the present sample in the present study is 
(38.2%) of them were arranged between 5-10 years, This 
finding agrees with the result of study that showed that 
Years of experience as a registered dialysis nurse was 
6- 10 years and present (38.6%) from their study (5). And 
according to the Previous training in infection control 
most of them (67.6%) don’t have previous training , and 
this result is agreement with findings of study represent 

(61.4%) not completion infection control course (5). 
low percent of the sample don’t get a regular test about 
infectious diseases which was of (73.5%), this findings 
of study was disagree with the results of study that show 
in their descriptive study that (72%) of study sample get 
a periodic analyzes against infectious diseases (9). The 
researcher believes that the low percent are don’t get a 
regular test about infectious diseases this may be due to 
neglect of nursing staff to do this test, or may be due to 
weak of routine procedure tests in hospital.    

The result of this study shows that the assessment 
of the nurse’s knowledge about personal protective 
equipment which indicate that sample responses are fail 
at all studied items except at the items number (2, 4, 7, 
and 9) which were (What is the most important vehicle 
of transmission of infectious agents in hospital, Personal 
protective equipment includes, The PPE that should be 
worn when there may be a risk of splashing includes, 
Which one of the following statements about the use 
of gowns is correct) their responses are pass. And the 
study sample responses are fail at a total means (0.47).
this study is agree with result of study that evaluated 
one hundred and nine nurses in 3 dialyses units that 
are affiliated to Ministry of Health in Abha city, for the 
determination of the attitudes, practices and knowledge 
of the nurses who work in units of dialysis regarding 
the standard recommendation of the infection control 
that revealed that nurses’ knowledge is deficient about 
standard recommendations of infection control (2). And 
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disagree with another study that results have shown that 
(54.50%) of studied subjects got an adequate knowledge 
level in regards to HCV transmission prevention. The 
researchers believe this because of less of training 
education program to the nursing staff (1). 

The present study shows that practice of the nurse 
about personal protective equipment was good at items 
(4, 8, 14) which were (Wear gloves in the case where 
there has been direct contact with patients, Wear the 
medical face masks in the case of a direct contact with a 
patient, Wearing the hair cap while entering the dialysis 
unit) and have poor practice at the all remaining items 
and as a total level the nurse have poor level of practice 
at total means of score (1.64), this result is similar to 
a study descriptive research has been conducted at the 
Baghdad teaching hospitals’ hemodialysis units for 
evaluating the practices of the nursing staff over the 
treatment of the hemodialysis for the patients in units 
of the hemodialysis that have shown that there has 
been an insufficiency in nurses’ practices which have 
to be applied to the patient during the treatment of the 
hemodialysis (10).

The finding of the present revealed that there has 
been a significant correlation between the nurse’s 
knowledge about personal protective equipment and 
their level of education at a p<0.05 level. And there 
has not been any correlation between the nurse’s 
knowledge about personal protective equipment and 
their demographic variables as a gender, age group, 
and training course in infection control, this finding 
is similar to result of study to assess the knowledge 
and practice of the nurses regarding the prevention of 
infection for the children which are under hemodialysis, 
and to evaluate the effects of an educational nursing 
program on nurses’ knowledge and practice regarding 
the prevention of infection among children undergoing 
hemodialysis. This showed high significant relationship 
nurses’ knowledge score and levels of improvement of 
their knowledge score after the education program and 
those with Bachelor of Nursing (11). 

Conclusion

The nurse’s knowledge about personal protective 
equipment was fail at a total means (0.47) and assessment 
of nurse practice about personal protective equipment 
has poor level of practice at total means of score (1.64). 

And there has been a significant correlation between the 
nurse’s knowledge about personal protective equipment 
and their level of education.

Recommendations

   At the end of this research, the points below are 
recommended:

1. Provide training programs for the hemodialysis 
nurses on the promotion higher standards of hand 
hygiene and possible uses of the personal protective 
equipment throughout their working in hemodialysis 
centers. 

2. Written booklets, videos and posters need be 
available in every one of the units in the hospital for 
acknowledging the nurses on the procedures of the 
infection control.
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Abstract 

Objectives: To review scientific studies of the effect of video games on child psychological development. 
And to examine the evidence that playing video games plays a role on child psychological development. 

Design: A descriptive analytical study starting from December 2016 to May 2017 such an assessment 
approach is apply to achieve the objectives of the study. 

Methodology: A simple random sample of 300 students selected from a probability-stratified sample of 
primary school for both sexes in Baghdad Al – Rasafa, starting from December 2016 to May 2017. A 
questionnaire constructed for the purpose of the present study throughout a review of relevant literature, 
previous studies and consultation from panel of experts. To begin, answer the questions using the scale, Know, 
Uncertain, Don’t Know. The questionnaire consist of two main parts, Part one included the demographic 
information (15) items, part two included the items of psychological effect which consist of (13) items. 
The overall items which were included in the questionnaire were (28) items. Reliability and validity of the 
questionnaire were determined through a pilot study. Data collected using the questionnaire from February 
27 2017 to 14th of March 2017 through the utilization of the semi - structured technique as a mean of data 
collection. Data analyzed through descriptive statistical data analysis approach (frequency, percentage and 
mean) and inferential statistical data analysis approach. 

Results: The results showed that the effect of video games on the psychological development of the child 
had a mild significant effect resulting from playing video games. 

Conclusion: It is clear that the effect of video game is a serious problem for the generation of children and 
future builders in our society, when there is no aware towards the impact of the problem. 

Recommendation: Educating children about media effects generally and about video game effects 
specifically, so that children can learn to make informed choices. In addition, encouraging children to play 
pro-social and educational video games in preference to violent games.

Key words: Video Games, Psychological Development, Baghdad 

Introduction

A game is a structured form of play, usually 
undertaken for enjoyment and sometimes used as 

an educational tool (1). Games are distinct from 
work, which is usually carry out for remuneration, and 
from art, which is more often an expression of aesthetic 
or ideological elements. However, the distinction is not 
clear-cut, and many games are also considered to be 
work (such as professional players of spectator sports 

or games) or art (such as jigsaw puzzles or games 
involving an artistic layout such as Mahjong, solitaire, 
or some video games) (2). Video games are computer- 
or microprocessor-controlled games. Computers can 
create virtual spaces for a wide variety of game types. 
Some video games simulate conventional game objects 
like cards or dice, while others simulate environs either 
grounded in reality or fantastical in design, each with its 
own set of rules or goals (3).

DOI Number: 10.37506/ijfmt.v15i3.15497
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Many studies seeks to know how serious video 
game uses among school student is, and will explain the 
negative consequences of video game addiction. Besides 
that, these studies also important to let the people 
who are involve to take care of it such as parents and 
teacher. Through this study, they may start too aware 
of this problem so that can try to control their children 
or student. This study can provide much information 
about video game uses and can provide information on 
the symptoms of the effect of video game addiction. The 
important effect that needs to be investigating in this 
study is whether the video game addiction will affect 
the child development and the academic performance 
of students in schools. However, According to Joeng 
(2005), video game addiction significantly and 
negatively related to child psychological development 
and students’ academic performance. Besides that, 
academic performance of the students impaired by the 
addiction to the use of the video game (4). The present 
study conducted to investigate the effects of video games 
on child psychological development (including, anxiety, 
and depression and impaired social functioning).

Objectives 

1. To review scientific studies of the effect of 
video games on child psychological development.

2. To examine the evidence that playing video 

games plays a role on child psychological development. 

Methodology

A simple random sample of 300 students selected 
from a probability-stratified sample of primary school 
for both sexes in Baghdad Al – Rasafa, starting from 
December 2016 to May 2017. A questionnaire constructed 
for the purpose of the present study throughout a review 
of relevant literature, previous studies and consultation 
from panel of experts. To begin, answer the questions 
using the scale, Know, Uncertain, Don’t Know. The 
questionnaire consist of two main parts, Part one 
included the demographic information which consist of 
(15) items, part two included the items of psychological 
effect which consist of (13) items. The overall items 
which were included in the questionnaire were (28) 
items. Reliability and validity of the questionnaire were 
determined through a pilot study. Data collected using 
the questionnaire from February 27 2017 to 14th of March 
2017 through the utilization of the semi - structured 
technique as a mean of data collection. Data analyzed 
through descriptive statistical data analysis approach 
(frequency, percentage and mean) and inferential 
statistical data analysis approach. 

Results

Part 1: General information of the students

Figure 1: Distribution of students regarding their Gender 

The findings revealed that 51.3% of students were male and 48.7% were females. 
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Figure 2: Distribution of students regarding their age group 

This figure indicated that the majority of the students 41% were found for each age (6 – 8 and 9 -11) years old 
whereas the minority 18% of them was 12-14 years old. 

Figure 3: Distribution of students regarding their education grade 

The findings revealed that the distribution of the students regarding education grade was 16.67% for each grade. 
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Figure 4: Distribution of students regarding their favorite device 

The findings revealed that the majority of the sample 61.70% was favorite I – Pad device, While only 18% were 
favorite others device. 

Figure 5: Distribution of students regarding hours spending in playing 

This figure indicated that the majority of the students 40.70% spending 4 -5 hours in playing, while only 3% 
spending 11 – 20 hours. 
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Figure 6: Distribution of students regarding their playing location 

This figure indicated that the majority of the students 57.40% were playing at home, while only 3.30% of them 
have others playing location. 

Figure 7: Distribution of students regarding their favorite type of games 

The findings revealed that the majority 38% of the students were favorite sport game, While 26% of them were 
prefer action game. 
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Figure 8: Distribution of students regarding their prefer games on reading 

The findings show that the majority 59% of the students were prefer games on reading. 

 Figure 9: Distribution of students regarding taking special teaching courses 

This figure revealed that the majority of the students 57% say no about taking special teaching courses, while 
43% say yes about such item. 
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Figure 10: Distribution of students according to the number of games they have 

The finding indicated that the majority 40.7% of the students have 4 -6 games, While 22% of them have more 
than six games. 

Table 1: Distribution of the student’s general information 

No. Variable F %

1. parents keep child away from playing

Yes 156 52

No 144 48

Total 300 100.0

2. talking about the electronic games

Yes 207 69

No 93 31

Total 300 100.0

3. Do you let your mind of in the class

Yes 68 22.7

No 232 77.3

Total 300 100.0

4. Do you postpone your homework Yes 126 42

No 174 58

Total 300 100.0

5. Do you felt that your degrees is decreased Yes 62 20.7

No 238 79.3

Total 300 100.0
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The findings indicated that 52% of the sample say yes regarding their parents keep them away from playing. 69% 
of the sample says yes for the item regarding talking about the electronic games. 77.3% of the sample says no for the 
item concerning if they let their mind of in the class. 58% of the sample says no for the item regarding postpone their 
homework. 79.3% of the sample says no for the item concerning their felt if that their degrees is decreased. 

Table 2: Level of psychological effect on child development 

 
No.

 Items

Know Uncertain Don’t Know

M.S  C.S
F F F

1. Some games encourage violence 213 42 45 2.56 Moderate S.

2.
Playing games could lead to 

internet addiction
135 82 83 2.17 Mild S.

3.
Playing electronic games may 

reduce the time allocated for study
183 65 52 2.43 Moderate S.

4.
Playing electronic games may 

reduce the time allocated for study
144 68 88 2.18 N.S

5.
Playing electronic games may lead 

to sleep disorder
109 74 117 1.97 Mild S.

6.
Playing games could lead to the isolation of 

the players, for their

family members
183 57 60 2.41 Moderate S.

7.
Playing games could lead some 

players to lie
154 81 65 2.29 Mild S.

8.
Do you develop electronic games 

memory and speed of thought
137 90 73 2.21 Mild S.

9.
Are electronic games encourage creative 
solution and adapt or cope with reality 82 113 105 1.92 Mild S.

10.
Do you develop games space 

Separation from reality
148 59 93 2.18 Mild S.

11.
The explosion of electronic games the spirit 

of tension anxiety and defiance
and antagonism have

93 85 122 1.90 Mild S.

12. Lead your electronic games to playgroup 170 90 40 2.43 Moderate S.
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Cont... Table 2: Level of psychological effect on child development (continue) 

 
No.

 
Items

Know Uncertain
Don’t 
Know

 M.S  C.S

F F F

13.
Do you work electronic games to Eliminate

differences between the sexes 129 68 103
2.08 Mild S.

Total 1880 974 1046 2.21 Mild S.

( > 2.99) high significant effect; (2.34 – 2.99) moderate significant effect; (1.66 – 2.33) mild significant effect; (< 1.66) no 
significant effect

The results showed that the effect of video games on the psychological development of the child had a mild 
signifecant effect resulting from playing video games. (Mean of scores = 2.21). 

Discussion

Part one: General information of the sample:

Throughout the course of the present study, it has 
noticed that 51.3% of students were male and 48.7% 
were females (figure 1). This result agrees with the study 
of (5) they found that the majority of the students 61% 
were male and 54% female student. Regarding age of 
the student, the majority of the students 41% were found 
for each age (6 – 8 and 9 -11) years old whereas the 
minority 18% of them was 12-14 years old (figure 2). 
This result agrees with the study of (6) who found that 
the majority of the students are between the ages 2-17 
years old. Concerning education grade of the student the 
distribution of the students regarding education grade 
was 16.67% for each grade (figure 3). The interpretation 
for these results about the same percentage of the each 
grade that all students in this sample exposed to the same 
problem. About student’s favorite device, the majority 
of the sample 61.70% was favorite I – Pad device (figure 
4). The study of (7) deduced consistent finding with 
the present study results. Regarding hours spending in 
playing, the majority of the students 40.70% spending 
4 -5 hours in playing, while only 3% spending 11 – 20 
hours (figure 5). The study of (6) deduced consistent 
finding with the present study results. Concerning 
playing location, the majority of the students 57.40% 
were playing at home (figure 6). The study of (6) deduced 
consistent finding with the present study results. 

Regarding students favorite type of games the majority 
38% of the students were favorite sport game, While 
26% of them were prefer action game (figure 7). The 
study of (5) deduced consistent finding with the present 
study results. Results shows that the majority 59% of the 
students were prefer games on reading (figure 8). The 
study of (5) deduced consistent finding with the present 
study results. Findings revealed that the majority of 
the students 57% say no about taking special teaching 
courses, while 43% say yes about such item (figure 
9). And as the investigator point of view, this may due 
to the ability of students to use basic computer tools 
and internet-browsing resources to improve learning 
processes. The study of (8) agrees with the present study 
results. Results shows that the majority 40.7% of the 
students have 4-6 games, While 22% of them have more 
than six games (figure10). The study of (5) deduced 
consistent finding with the present study results. 

Table 1: Distribution of the student’s general 
information

The findings indicated that 52% of the sample 
say yes regarding their parents keep them away from 
playing. This result of the study are showing agreement 
with the study of 7. Also 69% of the sample says yes for 
the item regarding talking about the electronic games. 
77.3% of the sample says no for the item concerning if 
they let their mind of in the class. 58% of the sample 
says no for the item regarding postpone their homework. 
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79.3% of the sample says no for the item concerning 
their felt if that their degrees is decreased. The study of 8 
agrees with the present study results.

Table 2: Level of psychological effect on child 
development 

The finding revealed that the sample had mild 
significant effect of video games on the psychological 
development resulting from playing video games (mean 
of scores = 2.21). The present study results consistent 
with those other articles 6, 9, 10.

Conclusion

It is clear that the effect of video game is a serious 
problem for the generation of children and future 
builders in our society, when there is no aware towards 
the impact of the problem.

Recommendations

Educating children about media effects generally 
and about video game effects specifically, so that 
children can learn to make informed choices. In addition, 
encouraging children to play pro-social and educational 
video games in preference to violent games. 
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Abstract

The importance of the research lies in preparing skillful exercises in the method of playing and knowing 
their effect on the anaerobic ability and team attacking of the junior basketball players.

As for the research problem: the research problem centered on lack of focus and lack of interest in exercises 
that are built according to the physiological systems that overlap with work (anaerobic) and that would bring 
about functional changes that are reflected in the development of the physical, skill and planning aspect in 
order to make the player able to bear physical and functional burdens similar to the burdens of competition.

The objective of the research was to: Prepare skillful exercises by playing method of basketball, as well 
as to identify the effect of skill training by playing method to development the anaerobic ability and team 
attacking for young basketball players, and the imposition of the research is: There is an effect of skillful 
training by playing method on anaerobic ability and team attacking for young basketball players. 

As for the research methodology and its field procedures: the researchers used the experimental method to 
solve the research problem, while the research community was identified with the emerging players of Al 
Hillah Basketball Club, and they were distributed into two groups (experimental and control) by a simple 
random method (draw).

While the most important conclusions were: that skill exercises by playing method helped to develop 
(anaerobic ability), and also that skillful exercises by playing method contributed greatly to the development 
of the team attacking of basketball for the young players.

As for the most important recommendations, they were: The researchers recommend paying attention to 
the use of skillful exercises by playing method according to scientific training bases to raise the efficiency 
of anaerobic basketball players during matches and competitions, the researchers recommend attention to 
preparing and organizing skill exercises by playing method when training the team attacking of basketball 
in its various types and for all groups.

Keywords: Skillful exercises, developing, anaerobic, young 

Introduction

Given that the basketball game is one of the fast 
games that require high physical effort and pressure 
during competition and training, and that the quick 
attack is one of the modern and meaningful play methods 
1 and depends mainly on the ability of the player and his 
physical and functional capabilities, and his success in 
a large degree during the match will contribute greatly 

to scoring points and win the match. Hence, it was 
necessary to use various training methods and tools 
in order to bring about functional adaptations in the 
players to achieve the best achievements, and among 
these adaptations is working on developing exercises 
that develop the capabilities related to the basketball 
team rapid attack, the most important of which are the 
anaerobic capacity and the anaerobic capacity, that is, 
the rate of energy saving and supply to the working 

DOI Number: 10.37506/ijfmt.v15i3.15498
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muscles at extreme 2 short performance through the 
decomposition (ATP) of the stock in the muscles as well 
as the decomposition of (CP), and also the ability of the 
athlete to work as long as possible within this system, 
which is called (capacitive), and for this the basketball 
game needs to use various methods and training methods 
in order to achieve the best 3 achievements.

So only the researchers identified the research 
problem through their field experience, their knowledge 
of most matches and their personal contact with coaches, 
which is lack of focus and lack of interest in exercises 
that are built according to the physiological systems 
intertwined with (anaerobic) work that would bring 
about functional 4 changes that are reflected in the 
development of the physical, skill and linear aspect in 
order to make The player is able to bear physical and 
functional burdens similar to those of competitions.

Hence the importance of research in preparing 
skillful exercises by playing method to development the 
anaerobic capacity of the young basketball players on 
the one hand, and the team attacking on the other hand 5.

Consequently, the researchers set the objectives of 
the research, which are (preparing skill exercises in the 
manner of playing basketball, as well as identifying the 
effect of skill training by playing method to development 
the anaerobic ability and team attacking for young 
basketball players). Likewise, they hypothesized that 
(there is an effect of skillful playing training on anaerobic 
ability and team attacking of young basketball players).

As for the location of the field exercises and 
experiments, they chose the researchers ((the closed 

sports hall in the Hilla club)) as a place for their work, 
in addition to their selection of the junior Hilla club 
players to be a sample for their work, and the time for 
conducting the research was limited to the time period 
from 11/10/2020 until 22/2/2021.

Research methodology and field procedures: 

Research Methodology

The researchers used the experimental approach 
because it is compatible with the nature of the research 
problem, and they also chose to design the method of the 
equivalent groups (experimental and control) with the 
pre and post-tests..

Community and sample research:

The research community consisted of the (12) 
players of Al-Hillah Sports Club for junior basketball, 
and they were fully selected for the experiment, and then 
they were divided into two control and experimental 
groups by (6) players for each group in a simple random 
way (draw)

Homogeneity of the sample:

In order to control the variables that affect the 
accuracy of the research results, the researchers resorted 
to verify the homogeneity of the research sample related 
to the morphological measurements (length, body mass, 
chronological age, training age). The researchers used 
the torsion coefficient before proceeding to apply the 
main experiment to the two research groups (control and 
experimental), as shown in table (1).

Table (1) shows the homogeneity of the research sample.

Variables Measuring unit Mean Median Std. Deviation Skew ness Type sig

Length cm 177.9 177.5 4.466 0.568 sig

Mass Kg 77.7 77.3 4.26 0.230 sig

Age Year 15.7 15.8 1.224 0.570 sig

Training age Year 2.6 2.5 0.628 0.319 sig

Through the results of Table (1) it appears that the values   of the torsion coefficient are smaller than (± 1), which 
indicates the homogeneity of the research community in all variables.
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Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Tests and measurements.

- Note.

Tools and devices used:

- A legal basketball court.

- Legal basketball, count (10)

- 4 colored adhesive tape.

- 10 colored plastic cones.

- Sports stopwatch, number (2).

- (2) whistle.

- A Chinese electronic device for measuring 
height and weight.

- Swedish-made (MONARK) physical exercise 
bike.

- A Chinese electronic device for measuring 
height and weight.

- floors and barriers of different heights 
(70,60,50,40,30) cm, count (10).

- Rings with a diameter of (50) cm, count (8)...

Field research procedures:

Determine the tests for the skills studied:

First: Wingate test, for a period of (30 seconds). 
(1)

The purpose of the test: Measurement of anaerobic 
capacity, anaerobic capacity..

Tools: Stopwatch, calculator, (MONARK) bike.

Performance description The test is performed 
using the (MONARK) stationary bike according to the 
following steps: -

- The mass of the player is taken to the nearest 
true kilogram.

- The subject performs the warm-up process on 
the bike for a period of (3) minutes, where a resistance of 
(1-2) kg is applied according to the mass of the subject, 
and before the end of the warm-up process, the subject 
moves the bicycle wheel at maximum speed for a period 
of (3-5 seconds) and repeats this two to three times.

- The subject’s data are entered into the computer 
and the resistance is placed according to the subject’s 
mass, which is equivalent to 7.5% of the subject’s body 
mass.

- The weight is lifted from the weight basket 
and the subject begins to move the bicycle wheel at the 
maximum possible speed at a speed of not less than (80) 
revolutions for a period not exceeding three seconds, 
then after that the weight is gently lowered and at the 
same time the program start button is pressed to start 
the measurement process and the examiner continues to 
move the wheel for a period of (30) seconds, provided 
that he is encouraged and urged to maintain the rotational 
speed as much as possible.

Register : The anaerobic power and capacity result 
is extracted directly from the computer screen attached 
to the bike as follows: -

- The anaerobic capacity result is extracted at the 
end of 15 seconds of testing time.

- The anaerobic capacity result is extracted at the 
end of the 30 second of the test time.

Second: The team rapid attack test of basketball: 
(2) 

The purpose of the test: team rapid attack measure 
(five players)..

Tools: (Stopwatch, basketball, legal basketball 
court, whistle).

Performance description: Five players each stand 
in their specific position as shown in Figure (1) facing the 
basket in the form of a box out. When the start whistle 
is heard, the player (5) handles the ball to the player (4) 
who starts quickly forward, and then the player starts ( 4) 
By passing the ball to player (2), who is rapidly forward, 
and upon receiving the ball, he hands the ball to player 
(1) who is making the peaceful scoring, and the testers 
are given (3) attempts.
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Test Conditions:

- All players move quickly at the same time after hearing the start whistle.

- The position of the players should be (5,3) behind a midfield line at the end of the quick attack, and the 
remaining players (4,2,1) inside the zone.

- When there is a wrong pass, the test is repeated again after a sufficient rest period.

- End the swift attack by lay-up shot.

- The movement of the players and the areas for delivering and receiving the balls is done according to the 
signs placed on the playing field as shown in figure (1) .

Register: The time is recorded from the start whistle until the end of the by lay-up shot of three attempts.

Figure (1) Shows differential quick attack with basketball

Exploratory experience of tests used in research:

 The researchers conducted an exploratory 
experiment to test (Wingate) on the MONARK physical 
exertion bike and the differential rapid attack test on a 
sample consisting of (12) as they represent the entire 
research sample, on 17/10/2020, and the pilot experiment 
aimed at: 

- Verify the suitability of the tests for the sample 
members, and the ease of their application.

- Verify the validity of the equipment and tools 
used in the search.

- Identify to the time required to carry out the 
tests.

- Knowing the obstacles that may arise and 
avoiding errors and interference in work.

- Identify to the time required for exercises and 
the number of repetitions.

- Extract the intensity (100%) for each exercise in 
order to determine the other intensities of the exercises.

Main experience:
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Pre- tests:

The researchers conducted pre-tests on the research 
community for the two groups (control and experimental) 
for the study variables, namely (anaerobic capacity 
and quick team attack of basketball) on (Thursday) 
22/10/2020.

Application of skillful exercises in a playing 
method:

The researchers prepared and organized the skill 
exercises in the way of playing based on their personal 
experience, then these exercises were applied to the 
experimental group on 25/10/2020 until 24/12/2020, 
and (intensity, repetitions, appropriate rest periods) 
were taken into account, as the researchers codified 
the exercises according to the anaerobic energy 
system (phosphate), as it was based on a scientific 
and physiological basis, as well as the physical and 
functional capacity of the players, the tools used and the 
method of training, so that these exercises would be able 
to develop the researched variables (anaerobic ability, 
rapid differential attack with basketball) And to achieve 
the objectives and goals of the training process.

The details of the playing method skillful 
exercises in the training curriculum are as follows:

- The total number of training units, including 
anaerobic exercises for the way of playing (24) units.

- The number of weekly training units that 
included playing skill exercises (3) units for a period of 
(8) weeks.

- The time for playing skills training in one 
training unit is (45-50) minutes (main section only).

- Training days during the week are (Sunday, 
Tuesday, Thursday).

- The goal of playful skill training is to develop 
the anaerobic ability of budding basketball players.

- The goal of gameplay skill training is to develop 
the team’s quick attack in basketball for emerging 
players.

- The exchange of action between muscle groups 
was observed.

- Planning formations for phosphatic exercise 
during the weekly units are (2-1).

Post-test:

The researchers, with the help of the assistant work 
staff, conducted the post-tests of the research community 
after the completion of the application of anaerobic 
exercises for the manner of playing, and that was on 
(Sunday) 27/12/2020 and with the same sequence of 
pre-tests, as the researchers took into account the same 
conditions in which the pre-tests were conducted in 
terms of the sequence of tests.

Statistical methods used:

- Mean.

- Median.

- Skew ness.  

- Std. Deviation.

- (T) test for cross-linked samples. 

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presenting and discussing the results of the 
pre and post tests for the control and experimental 
groups for the variables under discussion:

Displaying the results of the pre and post tests for 
the members of the control group for the searched 
variables: 
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Table (2) shows the arithmetic means, standard deviations, the value (t) calculated for the correlated 
samples, the level of test significance, and the meanness of the difference for the pre and post-tests of the 

control group for the investigated variables

Variables
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Anaerobic capacity Watt / kg 54.32 5.89 59.78 1.67 2.85 0.02 Sig

Basketball team rapid attack Second 5.11 0.32 4.35 0.836 0.345 0.047 Sig

Presentation and analysis of the results of the pre and post tests for the members of the experimental group of 
the studied variables.:

Table (3) shows the arithmetic mean, standard deviations, the value (t) calculated for the correlated 
samples, the level of test significance, and the meanness of the difference for the pre and post- tests of the 

experimental group of the studied variable
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Anaerobic capacity Watt / kg 57.13 6.31 65.51 6.03 6.86 0.000 Sig

Basketball team rapid attack Second 4.97 0.186 3.91 0.872 0.651 0.024 Sig

Discussing the results of the pre and post- tests of the control and experimental groups for anaerobic ability and 
basketball team rapid attack:

The results presented in tables (2) and (3) for the 
anaerobic capacity tests and the team rapid attack showed 
that there were significant differences between the pre 
and post tests for the control and experimental groups 
and in favor of the post tests, the researchers attribute 
the reason for this development for members of the 
control group to the exercises that the trainer put in his 
training methodology. The researchers believe that these 
exercises had a role in the rate of development of the 
members of the control group for the studied variables 
represented by (anaerobic ability, basketball team rapid 
attack), this means that any physical work performed by 

the player has a positive and noticeable effect, but the 
difference lies in the size of this effect and its variation 
from one group to another and from one approach to 
another, and this is what must be emphasized during the 
development of the training curricula, as each must be 
built and codified according to his specialization in terms 
of energy systems the worker, the way it works and the 
intended benefit, this is what Al-Basati confirmed, “who 
believes that training gives results and improvement for 
the athlete, even if the components of the training load 
were not systematically regulated due to the athlete’s 
exposure to physical effort, and an adaptation occurs at a 
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certain level during the training period and that training, 
and this does not negate his assertion that training is 
based on Regular scientific results give more accurate 
results in the events of functional adaptations (3), as for 
the skill exercises in the way of playing, which were 
developed in the curriculum prepared by the researchers, 
they had a great impact in raising the ability of the 
anaerobic players that work within the energy systems 
(phosphates) represented by (the anaerobic ability), 
which in turn had a positive impact on the development 
of the players in terms of physical rapid explosive 
character, this was confirmed by (Spriet), “The release 
of high energy represented by the (CP - ATP) system 
requires adaptation to explosive high-intensity exercises 
with rapid transmission, the adaptation resulting from 
all kinds of muscle strength training, especially the 
explosive ability and the characteristic force of speed, 
mainly work to develop and improve energy production 
processes, heavily anaerobic”(4). 

Also, the exercises prepared by the researchers had 
a great role in developing and increasing the level of 
rapid attack transmission in a clear and noticeable way 
due to the development in the anaerobic capacity (that 
is, the development in the rate of energy production of 
explosive shape and for a suitable period without the 
emergence of fatigue as quickly as before) in addition 
to work on the development of anaerobic capacity, 
which is considered the most important in the rapid 
offensive transition for more than one time and this 
seems clear through the work of capacity to maintain 
the performance of physical effort with high efficiency 
for the longest possible period, this is what (Muhammad 
Tawfiq) confirmed, “The anaerobic phosphatic capacity 
required by the nature of performance in basketball 
depends mainly on high phosphate energy to carry 
out motor duties that require strong and rapid muscle 

contractions of high importance in moving from one 
position to another, whether in defense or attack. The 
need for a basketball player to use this ability has a 
peculiarity that distinguishes it from other games, as the 
phosphate energy system constitutes (50-60%) of the 
energy needed to play basketball(5).

Through what has been presented and discussed 
in the results of the tables above, we arrive at the fact 
that any physical work characterized by the character 
of competition or a physical character (public - 
private) aimed at preparing players and preparing 
them for competition must interfere with the work 
of other sciences, likewise, it should be based mainly 
on its connection with these sciences, whether from a 
mechanical point of view (the method of performance 
and rationing by effort) or by relying on (body mass), 
which plays a decisive role in choosing stress and 
rationing, and this is what is completely related to the 
science of (biomechanics), and he referred to this (Sareeh 
Abdul Karim Al-Fadhli), “as the training principles are 
based on using body mass and weight added to it in order 
to develop and develop working muscles in order to face 
the additional resistance” (6).

 Also, the way of playing, which is considered 
one of the modern training methods, has clearly helped 
in creating a kind of desire and pleasure for the members 
of the experimental group to work according to the high 
training intensity because it deviates from the traditional 
character and the largest possible number of players 
participate in the training disease and this has contributed 
greatly to making the moral differences for individuals 
experimental group.

Presentation and discussion of the results of the 
tests (post. post) for the control and experimental 
groups of the variables under discussion:

Table (4) Shows the arithmetic means, standard deviations, the calculated value (t) for the correlated 
samples, the level of test significance, and the difference significance for the post tests of the control and 

experimental groups of ability anaerobic and basketball team rapid attack.
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Anaerobic capacity Watt / kg 59.78 1.67 65.51 6.03 2.42 0.032 Sig

Basketball team rapid attack Second 4.35 0.836 3.91 0.872 1.13 0.037 Sig
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Discussing the results of the tests (post. post) for the 
control and experimental groups for anaerobic ability 
and basketball team rapid attack:

The results presented in table (4) for tests of 
anaerobic ability and basketball team rapid attack 
showed that there were significant differences between 
the control and experimental groups in the post-tests 
and in favor of the experimental group, the researchers 
attribute the reason for this development for the members 
of the experimental group to the skillful exercises in 
the way of playing that were prepared by them, which 
is characterized by a mixture between the scientific 
character with a modern style and the method of 
playing in the basketball team rapid attack style, which 
is the mainstay of all global teams and their various 
categories, as it is the first gateway to winning matches, 
and researchers believe that these exercises, which are 
characterized by high intensity and short time, had a 
role in the rate of development of the members of the 
experimental group of the variables studied, represented 
by (anaerobic ability, basketball team rapid attack).

 And the idea of   research is based on work 
according to anaerobic energy production systems, which 
are the basis for the development of physical stresses 
and their distribution according to the training period for 
which they are set (public or special stresses). Graduated 
energy reserves (7), hence, the researchers worked on this 
clear link between anaerobic energy production systems 
and physiological variables, including (anaerobic 
capacity), which play the decisive and fundamental 
role in the success of the rapid differential attack, 
since the anaerobic capacity, as indicated by (Abu Al-
Ela Ahmad Abdel Fattah), is “the capacity to produce 
energy or work in the anaerobic phosphate system, and it 
includes all physical activities that are performed at the 
highest speed or force and in the shortest possible time 
ranging between (5-10) seconds” (8), and that is through 
the existing stock in the muscles of energy from ATP 
and creatine phosphate and working to release them 
in a timely manner and for the longest possible period 
without a decline in physical performance, which is the 
mirror to the functional stock.

 And that all that has been mentioned is 
necessary to be done within the appropriate training 
methods for the established stresses, and this is what the 

researchers worked on, as the focus was on making the 
exercises in a modern way of playing, which (Ahmed 
Youssef) sees as “an interesting and influential training 
method at the same time and includes the development 
of physical attributes or technical and planning skills 
through playing as in team games and balloons by 
defining duties towards achieving the goals of training 
while adhering to the law and rules of the game, and 
the degrees of pregnancy are determined from through 
controlling the playing rate” (9), and this is what the 
researchers worked on while codifying the anaerobic 
exercises for the experimental research sample.

Conclusions and Recommendations

Conclusions: Based on the research results 
reached by researchers within the limits of the research 
community, the following conclusions could be reached:

- Skillful exercises helped develop (anaerobic 
ability)

- - Skillful exercises had greatly 
contributed to the development of the basketball team 
rapid attack for young players.

- Continuous training in the anaerobic energy 
system (phosphate) leads to high rates of anaerobic 
capacity.

- The skill training in the manner of play 
contributed greatly to the development of the basketball 
team rapid attack for the young players.

- The development of anaerobic ability and 
capacity reflected positively on the development of the 
basketball team rapid attack.

Recommendations: In light of the findings of 
the researchers that proved the effectiveness of using 
skill exercises in a playful manner, the researchers 
recommend several recommendations: -

- The researchers recommend paying attention to 
the use of skill exercises in the way of playing according 
to scientific training bases to raise the efficiency of 
anaerobic basketball players during matches and 
competitions

- The researchers recommend paying attention 
to preparing and organizing the skill exercises in the 
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manner of play when training the basketball team rapid 
attack with its various types and for all groups.

- Conducting periodic evaluation of training 
results by anaerobic ability as an important indicator for 
evaluating the training status of the players.

- Conducting similar studies on other activities 
and on different age groups. 
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Abstract

The football game has witnessed a great development in terms of the speed of play, possession and pressure 
on the ball carrier. Those involved in the game have to keep pace with this development through the use 
of integrated training programs that contain basic and advanced exercises that take care of most details 
of the game in addition to paying attention to the physical and movement that the player needs during 
the performance, such as Strength, speed, endurance, flexibility, ability, agility, coordination. and what 
is associated with it, especially during defensive or offensive football performance, which contributes to 
controlling the course of the game. The importance of the research is that it is a research attempt that is 
concerned with consolidating the idea of   a stress playing style in the reality of Iraqi clubs and teams training 
through this defensive method to achieve the desired goal, as well as experimenting with the use of defensive 
exercises characterized by rapid application and high accuracy together, and to know the extent of the impact 
of exercises in the style of compressive play on the development of some biomechanical capabilities of young 
football players in a step aimed at strengthening the sports field with practical experiments and service to 
researchers in the sports field. The research aims to identify the impact of exercises with a stress playing style 
on the development of some biomechanical capabilities of young football players. The researchers identified 
the research community, who are the (23) players of the Al-shuohda football Club, and the research sample 
was chosen by a random method (lottery) of (10) players, appropriate statistical means were used to find 
differences in the pre and post-tests. The researchers came out with the following conclusions: Compressive 
play style exercises developed some biomechanical capabilities (movement speed, agility and compatibility) 
for the experimental group under discussion, compressive play exercises simulated the player for the same 
conditions of the match.

Keywords: Development, Biomotor abilities, young, effect.

Introduction

The football game is the same as other games that depend mainly on the biological capabilities, which are the 
basis that enables the player to demonstrate his skill and planning capabilities, whether defensive or offensive, and in 
a manner consistent with the style 1 of playing the team and the formation implemented by the team on the field and 
these capabilities are the basis on which they are based The rest of the aspects are success in achieving the desired 
goal that the coach and the players seek to achieve.

From the foregoing, we see the necessity of using modern methods and methods in the process of sports training, 
as well as playing with modern methods that can serve the method that the coach 2 deems appropriate during the 
competition, especially with the diversity of methods used by competitors, and from here lies the importance of 
research as it is a research attempt concerned with establishing the stress-playing style in the reality of the training 
of Iraqi clubs and teams through this defensive method to achieve the desired goal, 3 as well as experimenting with 
the use of defensive exercises characterized by rapid application and high accuracy together, and to know the extent 
of the impact of exercises in the style of compressive play on the development of the most important biomechanical 
capabilities of young football players in a step aimed at strengthening the sports field with practical experiments and 
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a service for researchers in the sports field 4. 

Research problem: 

The football game is in continuous development 
and this development came as a result of modern 
methods based on scientific foundations through studies, 
research, analysis and correct planning and did not 
come in vain or random, and that these methods have 
significantly and remarkably developed the performance 
of the teams, some of which focus on attack and some 
that focus on defense Some of them focus on offense and 
defense, according to what each team has, among the 
methods that have emerged in recent times is the stress 
playing style, which made a clear shift for the teams that 
used it in terms of results in the local league or external 
participations, one of the teams that used this method 
is the English club Liverpool, led by German coach 
Jürgen Klopp, who was known for this style in the 2015 
season in the English League and through the experience 
of the two researchers, being two former players in the 
Iraqi Premier League and holding the (C and B) asian 
football tournament, and through his follow-up to the 
Iraqi Premier League and the Iraqi teams, he did not 
use the pressurized style of play as a style he is famous 
for in local or foreign competitions. Rather, it is used 
poorly during competitions and matches, as well as 
using traditional methods in the process of developing 
the physical side of the players the researchers decided 
to prepare exercises using a stress playing style and to 
know their effect on some of the biomotor abilities for 
young football players.

Research objectives:

- Preparing stress-playing style exercises to 
develop some biomotor abilities for young football 
players.

- Identify the effect of stress-playing style 

exercises on the development of some capabilities of 
young football players.

Research hypotheses:

- Stress-playing style exercises have a positive 
effect on the development of some biomotor abilities for 
young football players.

Research fields:

The human field: Young players Al-shuohda club 
football.

Time field: From 15/12/2019 to 16/5/2020.

Spatial field: The Al-shuohda Club Sports Stadium 
- Waist Governorate.

Research methodology and field procedures: 

Research Methodology:

 The researchers used the experimental approach 
to design the one experimental group with standard pre 
and post-test that are compatible with the nature of the 
research problem, and to achieve the desired goals 

Community and sample research:

 The research community included the youth 
of the Martyrs Sports Club in football, whose number 
is (23) players. The research sample was chosen by a 
simple random method (lottery). The number of the 
research sample was (10) players, and it constituted 
43.47% of the research community.

Homogeneity of the research sample:

 The researcher conducted homogeneity for the 
sample members in terms of height, mass, age, training 
age, and the physical research variables.

Table (1) Show the homogeneity coefficients of the research sample in (length, training age, mass, and the 
research variables) for experimental group.

N Variables Measuring unit Mean Std. Deviation Levine Skew ness

1 Length cm 171.00 2.943 0.1 0.512
2 Mass Kg 69.500 6.650 0.41 0.811
3 Training age Month 53.88 4.272 0.511 0.624
4 Agility second 25.465 1.923 0.393 0.411
5 Motor velocity Number 28.80 2.740 0.514 0.929
6 Coordination second 7.133 0.476 0.055 0.045-
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The table shows the homogeneity of the variables, as 
the values   are confined to (± 1) in the torsion coefficient, 
and the coefficient of Fen was greater than the level of 
significance (0.05).

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Note.

- Special forms for recording test results for 
players.

Tools and devices used:

- football yard .

- (15) footballs.

- Small goals, number (4).

- Number of suppression (20).

- T-shirt or exercise shirt, count (10).

- Number (1) whistle.

- One stopwatch.

- (8) collars.

- A height of 1.5 sign (5).

- Burke.

- camera.

- Calculator for (Lenovo) laptop type, (1).

- A Chinese electronic device for measuring 
height and weight.

- Office tools (papers and pens).

- A tape measure (40 meters)..

Field research procedures:

Determine the tests for the skills studied:

Kinematic velocity test for two legs:(1)

Agility Test:(2)

Circuits Numbered Test:(3)

The first exploratory experience: The two 
researchers conducted the exploratory experiment and 
its purpose.

- In order for the two researchers to identify the 
suitability and suitability of the tests for the research 
sample.

- Identify the appropriateness of the exercises 
prepared by the researcher.

- In order to identify the most important obstacles 
that may face the researcher in using these exercises.

- To know the time required for the exam as well 
as the arrangement of search tests.

- Explanation of the duties of the assistant work 
team for the tests that will be conducted.

- Legalizing the training loads for the exercises 
of the curriculum prepared by the researcher.

- Knowing the time of exercises prepared by the 
researcher in the main part.

Pre- tests:

 The pre-tests for the research sample 
(experimental group) for biomechanical abilities were 
conducted on Sunday 5/1/2020 at three in the afternoon 
at the Al-shuohda Club Stadium. 

Main experience:

The two researchers, after reviewing the scientific 
sources and previous studies, prepared exercises 
in the style of stress playing, which aim to develop 
biomechanical abilities, and these exercises would 
be in line with and in conformity with the nature and 
conditions of football matches, they will be distributed 
in the training units appropriately, taking into account 
the components of the training load (intensity, size and 
comfort) so that these exercises are able to achieve 
development in the biomechanical abilities in football. 
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These exercises will be applied during the start of the 
main experiment as follows:

- The number of training units is three units per 
week.

- Training days during the week will be (Saturday, 
Monday, Wednesday).

- The number of weeks is (8) weeks.

- The total units are (24) training units.

- The exercise time is from 25 to 30 minutes from 
the main part.

Post-test:

 After completing the main experiment, the post-
tests of the research sample related to biomechanical 
abilities were conducted on Saturday 3/14/2020 at three 
in the afternoon for the experimental group and in the 
same conditions that took place in the pre-tests. 

Statistical methods used:

- Mean.

- Skew ness 

- Percentage Law.  

- Std. Deviation.

- (T) test for symmetric samples. 

- Levine.

Presentation, analysis and discussion of results:

 In order for the two researchers to reach the 
goals of his research, and to achieve his hypotheses, he 
presented the arithmetic means and standard deviations 
in explanatory tables after performing all the necessary 
statistical operations, in order to facilitate the process 
of observing the results, and a comparison between the 
experimental group in tests (pre and post) according to 
precise scientific foundations, in order to achieve the 
objectives and hypotheses of the research, by identifying 
the effect of exercises in the style of compressive play 
on the development of some biomotor abilities of young 
football players.

Presentation and discussion of the results of the 
tests for the biomotor abilities of the experimental 
group.

Table (2) show the arithmetic mean and standard deviations of the pre and post-tests, the calculated (t) 
value, the level of significance and the significance of the differences in the values   of the variables for the 

biomechanical capabilities of the experimental group.
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1 Motor velocity Number 28.80 2.740 37.40 3.470 5.763 8.60 4.718 0.000 Sig

2 flexibility Second 25.465 1.923 21.472 2.099 4.374 3.993 2.887 0.002 Sig

3 coordination Second 8.133 0.476 6.322 0.804 5.407 1.811 1.059 0.000 Sig

At a degree of freedom (9) - a level of significance 0.05, and the tabular value of (t) = 2.262 



1382    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

It is clear from table (2) that:

The researchers attribute the reason for the 
development to the nature of the exercises for the 
experimental group. The exercises used by the 
researchers, stress playing exercises, have effectively 
contributed to the development of the biomechanical 
abilities of the experimental group players, as the use 
of stress playing exercises by the experimental group 
and in the main section of the training unit had a clear 
impact on the development of the physical variables 
under study, as the main section contained exercises 
prepared by the researchers, which was a new method 
that removed the boredom that dominated the players 
as a result of using the exercises The usual, as well as 
the training method used that had a great impact on 
developing physical abilities as it led to the players’ 
rush to perform their exercises seriously and with great 
interaction as a result of competition and pleasure in 
performing their exercises which were similar to the 
conditions of competition in addition to the use of the 
scientific method in the application of exercises in terms 
of intensity, repetitions, rest and number groups and 
exercises in the main section of the training unit, the 
advantage of this method is that working in it is similar to 
the nature of specialized activity in many situations, and 
this method aims to develop the physical, skill or tactical 
elements in football (4). The use of these programs and 
the exercises they contain similar to the situations and 
situations that occur during the match have a positive 
impact on the players of the experimental group as 
Dellal, et al2012 indicates that these exercises are a way 
to frequently incite players to situations that they may 
encounter during matches and permanently expose the 
players For these situations, it helps them develop their 
physical, skill and planning abilities and also helps them 
in developing their ability to make correct decisions 
while playing (5).

Conclusions and recommendations:

Conclusions:

- The stress play style exercises developed some 

of the biomechanical abilities (movement speed, agility, 
and compatibility) of the experimental group in question.

- Playing stress exercises worked to simulate the 
player the same conditions of the match.

Recommendations:

- Teaching and training novices and juniors the 
style of stress playing, which is appropriate for each 
stage, to be a basic base for them in the future.

- The use of stress playing style in the development 
of skill and planning performance.

- Conducting other studies and research using 
stress play and on various football centers and samples. 
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Abstract

The objective of the research is to identify the effect of concentrated fluids before physical exertion on 
some of the physiological variables of the 10,000-meter runners of youth for the individuals of the research 
sample, to identify the speed of the hostile response 10,000 meters to the concentrated fluids before the 
physical exertion of the individuals of the research sample. The research sample was determined by the 
deliberate selection of young runners in athletics age (18-19 years) according to the classification of the 
International Athletics Federation, as the research sample included (21) runners representing Baghdad clubs 
and the National Center for Sports Giftedness, they were distributed randomly (by drawing lots) into three 
groups, each group consisting of (7) runners, energy and speed of recovery, thus increasing the maximum 
oxygen consumption and total energy drainage, sugar and sodium chloride have a great effect on energy 
production and thus increase the maximum oxygen consumption and total energy drainage, as for water, it 
did not have a significant effect in increasing the maximum oxygen consumption and total energy drainage. 
The researcher recommended using concentrated liquids with water an hour and a half before running long 
distances. From fatigue and increases the speed of recovery, drinking concentrated fluids before, during, and 
after long-distance runs reduces the incidence of fatigue, thus delaying the onset of lactic acid and increases 
energy production. 

Keywords: liquids, physiological variables, Effect, young 

Introduction

Studies that are concerned with the physiology of 
the human body and its function in the sports field have 
become one of the basic requirements that are based on 
improving and developing the achievement numbers 
for various sports, as laboratory and field research 
is the basis of the training process as it gives clear 
connotations about the extent of the development of the 
athlete’s functional apparatus and thus improving 1 the 
level of achievement, the large amount of fluid that an 
athlete consumes does not necessarily mean obtaining 
a greater amount of calories, and the amount of less 
fluid also does not necessarily mean obtaining a lower 
amount of calories, and in order to obtain the correct 
balance of what the body needs, the athlete must use the 
metered fluids that the athlete needs 2. On an ongoing 
basis before, after and during training, avoiding general 
habits of consuming unnecessary fluids that negatively 

affect the athlete, this leads to a decrease in the ability 
to perform, whether in daily exercises or matches, and 
running (10,000 meters) is one of the sports that is 
characterized by physical exertion and a relatively long 
period during which the body of the runner loses a lot 
of fluids, such as sugars and salts, not just water, then 
this will lead to Feeling tired 3, so drinking appropriate 
quantities of fluids will help the athlete to delay fatigue 
because the fluid consumed compensates for part of the 
body fluids lost during performance.

Research problem: The effectiveness of running 
10,000 meters is one of the activities that require the 
runner to have special physical and physiological 
abilities in addition to the runner’s ability to overcome 
fatigue by compensating the body with energy sources 
before and praising the physical effort and before sports 
competitions in order to achieve achievement, as long-
term physical exertion leads to a large consumption 
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of energy and fluids as a result of sweating caused by 
long-term physical exertion, the loss of fluids inside the 
body leads to an obstruction of metabolic processes and 
thus the appearance of fatigue as a result of a high body 
temperature, so the intake of sugary fluids before physical 
exertion leads to energy balance during long-term 
physical exertion. Consequently, energy balance during 
competition hence the problem of research through the 
researcher’s vision and follow-up of the training units. 
He noticed there is a lack of interest in the fluids that are 
addressed by runners, especially long-distance runners 
because these fluids have a major role in returning the 
body to a normal position and compensating for the lack 
of energy sources in order to continue working during 
physical exertion sugars and mineral salts with drinking 
water have a great role in compensating for the energy 
resources that the body loses during the long effort, as the 
researcher decided to study the changes that occur to the 
body through fluid intake before physical exertion and 
to know the effect of this on some of the physiological 
variables of the 10,000-meter runners for youth.

Research objectives:

- Identify the effect of concentrated fluids before 
physical exertion on some physiological variables of the 
10,000-meter runners for young people for the research 
sample.

- Identify the speed of runner response 10,000 
meters to concentrated liquids before the physical effort 
of the individuals of the research sample.

Research fields:

The human field: Runners of Baghdad clubs and the 
National Center for Sports Talent, the young category .

Time field: From 15/10/2020 to 1/3/2021.

Spatial field: Fitness hall in the College of Physical 
Education and Sports Sciences / University of Baghdad.

Research methodology and field procedures: 

Research Methodology:

 The researcher used the experimental method to 
suit the nature of the research.

Community and sample research:

The research sample was determined by intentional 
selection of young runners in athletics at the age of 
(18-19 years) according to the classification of the 
International Athletics Federation. Draws) into three 
groups, each group consisting of (7) runners.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Data dump form.

- Auxiliary work team

- Statistical means

- The exploratory experience.

- Personal interviews for experts.

Tools and devices used: To obtain data and reveal 
facts, the researcher will use the following tools:

- VTEMET device (Korean made, Number (1))

- The Italian-made treadmill

- Temperature and humidity measuring device 
(Gosonig)

- TDS meter

- laptop type (samsung)

- Korean-made digital camera

- Electronic stopwatch.

Field research procedures:

Determine the tests for the skills studied:

Test name: VO2max Test.(1)

Test objective: To measure maximum oxygen 
consumption (VO2max).
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Devices and tools:

- Fitmate pro device.

- Treadmills.

- Sanitary paper for cleaning respirator masks.

- Disinfectant solution to sterilize respirator 
masks.

- Personal electronic balance with a unit of 
measure (kg) and its parts.

- Iron tape to measure length.

Procedures and performance description: Before 
starting the test, the person conducting the test cleans the 
VO2max respirator with an antiseptic solution, ties the 
parts of the (Fitmate Pro) system together and attaches 
the pulse belt to the tester’s chest, and installing the pulse 
signal receiver (Bluetooth) in the (Fitmate pro) device, 
after entering the tester’s information into the device, 
which includes name, birthdate, gender, height and 
weight, and choosing the type of test to be performed 
(VO2max), And then fixing the breathing mask tightly 
with its belts and making sure that the breathing air 
does not leak from the mask, and then the tester climbs 
onto the treadmills and runs gradually with increasing 
speed, the tester begins by controlling the running speed 
increase on the device with a speed gradient from the 
button for that in the treadmills from (5.5) to (13-15) 
km / hour, and the (Fitmate Pro) device contains a small 
screen with a square a graph showing the pulse and the 
maximum oxygen consumption (VO2max) with their 
respective ratios, as the monitoring is done with the 
rectifier.

Test conditions:

- The tester must be in the normal state before 
starting the test, and the maximum pulse must be known 
from the equation (220-age in years) in order to gradually 
increase the pregnancy.

- Attention must be paid to increasing the load 
gradient by controlling the speed of the treadmills at the 
sixth and seventh minutes, monitoring the pulse, and 
monitoring the tester when the voltage is depleted or 
based on the tester’s request of the inability to continue.

- Stopping the treadmills is by controlling 
gradually reducing the speed.

- Device readings are accepted when the tester 
reaches 85% or more of the maximum pulse.

Register : The device provides a comprehensive 
reading tape for measurements of VO2max (Measurement 
of Maximum Oxygen Consumption). Calories spent 
during exertion, number of times of breathing, pulse rate 
during exertion, as well as results of (BMI) equations

Measuring unit: milliliter / kg / minute.

Exploratory experience:

 The reconnaissance experiment was conducted 
at nine o’clock in the morning on 10/10/2020 on 9 
runners from the research sample in order to familiarize 
the players with the testing procedures in order to 
understand them and not be afraid of them.

Main experience:

The researchers prepared the numbers of 
concentrated liquids, where the ratio of concentrated 
substances to water from sodium chloride salts reached 
0.04 milligrams per kilogram of body weight dissolved 
in a liter of water, and the percentage of sugars was from 
85 to 100 milligrams per liter of water. For each player, 
the water temperature was 22.5 degrees Celsius, the 
researchers also distributed the water and concentrated 
liquids randomly and by drawing a lot to the research 
groups on the research sample members, after which the 
researcher conducted the first test (total energy drainage 
and the maximum oxygen consumption) on the research 
groups for a period of (3) days, one day for each group 
after three and a half hours of The standardized meal that 
the researcher gave to the players. The first test (total 
energy drainage and maximum oxygen consumption) 
was performed on the research groups, after the 
performance, the maximum oxygen consumption and 
the total energy consumption were recorded, and the 
measurements were taken through the devices directly 
after the performance, then the researchers conducted 
the second test (total energy drainage and the maximum 
oxygen consumption) on the research groups for a period 
of (3) days, one day for each group after three and a half 
hours of a standardized meal that the researcher gave to 
the players with drinking water and some concentrated 
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liquids for the research groups and all A group with one 
type of fluid during eating a standard meal three and a 
half hours before the performance, and after an hour and 
a half, some concentrated fluids were consumed by the 
two research groups, as for the third group, they drank 
water only, as water and concentrated liquids were taken 
in doses continuously between one dose and another 
(20 d) and after an hour and a half had passed from the 
last dose of water and concentrated liquids, the test was 
performed (total energy drainage and the maximum 
oxygen consumption). Research aggregates and after 
performance, the maximum oxygen consumption 
and total energy consumption were recorded, and 
measurements were taken by devices directly after the 
performance.

Statistical methods used: The statistical package 
system (SPSS) was used.

- Mean.

- Median.

- Skew ness

- Std. Deviation.

- (T) test for symmetric samples. 

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presentation the results of the first and second 
tests of the group (water, sugar, and sodium chloride) 
and analyze them.

Table (1) show the arithmetic mean, the standard deviation, the mean of the differences, the standard error 
of the differences, the calculated value of (t), and the significant difference for the research indicators for the 

group (water, sugar and sodium chloride).
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Deviation
Mean

Std. 
Deviation

Vo2max Water 35.177 .976 38.155 1.055 2.933 0.687 6.423 0.002 Sig

Exchange 
total energy

Water 458.131 10.877 732.435 23.345 242.285 10.742 21.421 0.001 Sig

Vo2max Sugar 35.377 1.320 38.854 1.074 3.488 0.577 3.788 0.004 Sig

Exchange 
total energy

Sugar 439.844 10.233 10.233 8.664 356.877 5.124 85.570 0.003 Sig

Vo2max
Sodium 
chloride

35.722 1.653 38.185 0.304 2.490 0.691 3.577 0.002 Sig

Exchange 
total energy

Sodium 
chloride

433.817 7.588 769.431 10.287 328.543 3.412 94.325 0.000 Sig

Significant ≤ (0.05) at a degree of freedom (6).

It can be seen from table (1) for research indicators for the water group we find. That (Vo2max) was the arithmetic 
mean in the first test with a value of (35.177) with a standard deviation of (.976). In the second test, the arithmetic 
mean was valued at (38.155) with a standard deviation of (1.055) and when calculating the value of (T) it was of 
(6.423) in significance A real value of (.002) and it is less than (0.05) at a degree of freedom (6). This means that the 
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difference is significant and in favor of the second test.

When displaying the total energy drainage index 
for the water variable, we find that the arithmetic mean 
in the first test was (458.131) with a standard deviation 
of (10.877). As for the second test, the arithmetic mean 
was (732.435) with a standard deviation of (23.345) 
and when calculating the value of (T) it was the value 
(21.421) with a real meaning of (.001) which is less than 
(0.05) for a degree of freedom (6). This means that the 
difference is significant and in favor of the second test.

As for the sugar group, we find that in the (Vo2max) 
index, the arithmetic mean in the first test was (35,377) 
with a standard deviation of (1.320). As for the second 
test, the arithmetic mean was (38.854) with a standard 
deviation of (1.074) and when calculating the value of 
(T) it was with a value of (3.488) with a real significance 
of (400.) and it is less than (0.05) at a degree of freedom 
(6). This means that The difference is significant and in 
favor of the second test.

When displaying the total energy exchange index for 
the sugar group, we find the arithmetic mean in the first 
test with a value of (439.844) with a standard deviation 
of (10.233). As for the second test, the arithmetic mean 
was valued at (356.877) with a standard deviation of 
(5.124) and when calculating the value of (T) it was a 
value of (85).

As for the sodium chloride group, we find that in 
the (Vo2max) index, the arithmetic mean was in the first 
test with a value of (35.722) with a standard deviation of 
(1.653). As for the second test, the arithmetic mean was 
valued at (38.185) with a standard deviation of (.304) 
when calculating a value. (T) was a value of (3.577) with 
a real significance of (.012) and it is less than (0.05) at a 
degree of freedom (6). This means that the difference is 
significant and in favor of the second test.

When displaying the total energy drainage index of 
sodium chloride, the mean in the first test was (433,817) 
with a standard deviation of (7,588). As for the second 
test, the arithmetic mean was of (769,431) with a standard 
deviation of (10.287) and when calculating the value of 
(T) it was the value of ( 94.325) with a real significance 
of (000.) which is less than (0.05) at a degree of freedom 
(6). This means that the difference is significant and in 
favor of the second test.

Discuss the Results

When observing table (1) for the first and second 
test, and for all the research groups, we find that 
(Vo2max) was significant, and in favor of the second 
test, and the researcher attributes that to the fact that 
all concentrated liquids that were taken up by the three 
groups contributed positively to increasing production 
on better performance in the second test. This explains 
that the concentrated liquids that were taken contributed 
significantly to improving performance and thus 
improving the ability to work during physical exertion 
and delaying the onset of fatigue and thus improving 
the level of achievement and water that was consumed 
before the test, it increased the ability of the runners to 
perform the second test better, and this led to an increase 
in (Vo2max) by continuing the physical effort for a longer 
period and then increasing the ability of the runners to 
better withstand the second test, and this is what Imad al-
Din Abbas confirmed: The player causes excitement and 
change in vital organs and systems of the body in terms 
of function and chemistry, and this appears in the form of 
improvement in the adequacy of the various organs and 
systems, in addition, the performance was distinguished 
by economical effort as a result of continuing to perform 
pregnancy despite the onset of a feeling of fatigue, and 
then begins to adapt to this load ” (2) as for (Giorgetty) 
(in his opinion, “the absolute and relative maximum 
amount of oxygen used increases as a result of regularity 
in training. This increase comes as a reaction between 
the exerted muscles and makes them accustomed to 
extracting the largest amount of (O2) that qualifies the 
muscle with increasing its efficiency and reducing the 
acidity resulting from metabolism to the limit the lowest.

The test for a long period leads to an increase in 
the number of times of breathing, and this increase is 
appropriate with the severe and increasing need for 
oxygen, which is obtained from the air through breathing, 
and this coincides with a high heart rate that leads to 
the arrival of large amounts of oxygen to the muscles, 
and this is associated with high oxygen maximum, this 
was confirmed by Hassan Al-Ali and Amer Fakher, 
who emphasized that the use of the maximum oxygen 
consumption in regulating the intensity of physical 
pregnancy is one of the most important methods for 
determining the amount of physiological burden in 
endurance training, as scientific studies have proven that 
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there is a relationship between oxygen consumption and 
heart rate as a determinant of intensity, as equivalent to 
This is from the percentage of oxygen consumption (3).

When referring to the tables of the first and second 
tests for the energy drainage test and all the aggregates, we 
find that they were significant and in favor of the second 
test, as the researcher attributes the reason for consuming 
concentrated liquids before the second test that led to the 
remarkable improvement in the ability of the functional 
devices to continue to work continuously and well for a 
long period and this led to an improvement in the final 
result of the total energy drainage, as it is logical that the 
total energy drainage increases with the increase in the 
duration of the work, as the length of the performance 
period increases the ability of the tissues to expend 
energy, and an improvement in the work of aerobic and 
anaerobic enzymes and the production of appropriate 
heat and not inhibiting the work of these enzymes, so 
the cells perform a streamlined and integrated work to 
produce energy during the mitochondrial effort and the 
reactions associated with the production of aerobic and 
anaerobic energy, and this was confirmed by Raisan 
Khuraibet Majeed, who indicated that the cells of the 
human body It needs energy in order to be able to perform 
its various functions, and this energy is produced by the 
mitochondrial bodies located inside the cell’s cytoplasm, 
which are called energy houses, Oxygenic sports training 
affects the mitochondria effectively, increasing both in 
number and size, which is important for athletes ’energy 
needs, and the body’s energy needs differ according to 
the strength and duration of physical work and the level 
of performance (4).

As during the effort, there will be processes of 
demolishing chemical bonds, resulting in the release 
of large amounts of heat that are absorbed by the water 
in the cytoplasm and then the body temperature rises 
during the performance, and this is an ideal indicator 
of the amount of energy spent and the quality of the 
materials consumed, it is also an indicator of the body’s 
adaptation to benefit from burning food and the intensity 
of exertion, and the more it is counted as an indicator 
of greater energy expenditure and greater intensity, and 
this is what Abdullah Mahmoud Thanoun confirmed 
that the body can perform work using energy, and that 
energy is in the form of heat released from the body, 
for this Energy can be measured by measuring heat, 

thus, the unit of measurement of energy is the calorie, 
for food is potential energy, whether it is in the form of 
food or glycogen stored in the body or fatty tissues in 
certain areas of the body and through its oxidation or 
combustion, energy is generated in the form of heat (5).

The topic of energy is one of the topics that are 
directly related to sports activity. The great diversity in 
various sports activities in general in terms of the size 
and intensity of the training load is matched by a similar 
variation in energy production and also differences in 
the energy spent in the body, and this was confirmed 
by Fadel Sultan Sherida, who pointed out that energy is 
considered in the human body the source of movement 
and the source of muscle contraction, and it is the source 
of all kinds of activity. Muscle contraction cannot occur 
to perform movement without producing energy (6).

The 10,000-meter run is one of the games that 
depend directly on the air system, as it is one of the 
continuous and aerial games that require endurance for 
long periods. To the development in the proportions of 
aerobic enzymes accompanied by the development of 
anaerobic enzymes, this was confirmed by Rafe ‘Saleh 
Fathi and Hussein Ali Al-Ali, who indicated that sugar 
degrades through a long series of chemical reactions, 
as the equivalent of (3ATP) is produced through blood 
sugar, as these reactions are controlled by multiple 
glycolytic enzymes, including the hikocanes enzyme 
(HK), the third reaction enzyme (phosphofructokinase) 
(PFK), the tenth reaction enzyme (pyruvate kinase) (BK) 
and more of these enzymes are important for the (PFK) 
enzyme, as it is referred to as the key to the functioning 
of this system, as its increased activity leads to the rapid 
decomposition of glucose as well as the formation of 
(LA) acid and the rebuilding of (ATP) (7).

Conclusions and Recommendations

Conclusions:

- Drinking concentrated fluids has great 
effectiveness in producing energy and speeding up 
recovery, consequently, it increases the maximum 
oxygen consumption and total energy drainage

- Sugar and sodium chloride have a great effect 
on energy production and thus increase the maximum 
oxygen consumption and total energy drainage. As 
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for water, it had no significant effect in increasing 
the maximum oxygen consumption and total energy 
drainage.

Recommendations:

- Using concentrated fluids with water an hour 
and a half before running long distances reduces fatigue 
and increases the speed of recovery.

- The use of concentrated liquids before, during 
and after running long distances reduces the occurrence 
of fatigue and thus delay the emergence of lactic acid 
and increases energy production. 
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Abstract

The needs of students are many and varied in the diversity of their physical and social formation, and the 
psychosocial climate, which is one of the important and influential psychological processes in the nature of 
the university atmosphere, which has an effect and relationship with mental distraction from the intellectual 
side, and therefore it is necessary to identify this relationship, explain it and find appropriate solutions to it, 
and that the rise the behavior and feeling of students should be characterized by positive energy, in addition 
to the morale based on the desire and the struggle to excel in the situations of university life that will result 
in a certain type of distinguished activity characterized by effectiveness and perseverance. 

Keywords: psychosocial climate, mental distraction, students of the College of Physical Education and 
Sports Sciences.

Introduction

The psychological climate and its relationship 
to mental distraction is one of the important andbasic 
concepts related to the personality of the university 
student,his psychological health and its adaptive 
relationship with the environmental and social milieu, 
and it is considered one of the psychological phenomena 
studied by those interested in sports psychology, which 
shows the psychological numbers of students during the 
study phase and trying to benefit from the positive factors 
and interaction with materials educational and avoiding 
the negative factors that cause interaction with the nature 
of the students ’atmosphere, therefore, students who put 
the idea in his mind is the basis and reason for everything, 
so he decides what he wants to do and chooses the style 
that suits him, positive or negative thoughts, thoughts 
of happiness or unhappiness, useful or harmful ideas, 
spiritual or worldly ideas, is the extent of students’ 
cohesion and interaction within the framework of the 
atmosphere for this reason, the importance of research 
gets rid of studying the psychological climate and its 
relationship to mental distraction, as it is one of the 
factors affecting the nature of the students’ atmosphere 
in the university atmosphere and its relationship with 

colleagues, as well as the clear establishment of these 
relationships.

The needs of students are many and varied in the 
diversity of their physical and social formation, and the 
psychological climate, which is one of the important 
and influential psychological processes in the nature of 
the university atmosphere, which has an impact and a 
relationship to mental distraction from the intellectual 
side, and it is necessary to identify this relationship, 
explain it and find appropriate solutions to it, and that 
the rise in behavior and the students ’feeling must be 
characterized by positive energy in addition to the 
morale based on the desire and the struggle to excel 
in the situations of university life that will result in a 
certain type of distinguished activity characterized 
by effectiveness and perseverance.Therefore, the 
researchers decided to study the psychological climate 
and its relationship to mental distraction among some 
students of the College of Physical Education and sports 
sciences to identify and explain this relationship and find 
appropriate solutions for it. The research aims to identify 
the relationship between the psychosocial climate and 
mental distraction among some students of the College 
of Physical Education and sports sciences.

DOI Number: 10.37506/ijfmt.v15i3.15501
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Research methodology and field procedures: 

Research Methodology

The researchers used the descriptive approach in the 
two survey methods and the correlational relations for 
its suitability to the nature of the research. The research 
community included the students of Baghdad University 
and Al-Mustansiriya University, which numbered 
(101) students, and the comprehensive enumeration 
method was chosen. Students of the College of Physical 
Education and Sports Sciences at the University of 
Baghdad / and students of Al-Mustansiriya University / 
for the academic year 2019-2020.

Methods of data collection: The researchers used 
two questionnaires as a way to collect data on research 
variables..

First- Psychological Climate Scale (1) .

Second - the mental distraction scale (2).

Devices and tools used in the search:

- Manual calculator (scientific).

- Computer (laptop).

Table (1) : Procedures for codifying the questionnaires: The validity of the paragraphs of the psychosocial 
climate scale and table (1) shows that: 
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4، 8، 10، 15، 20، 24، 25، 26، 33، 
34 10 12 0 - 0 12 - Valid

1، 2، 6، 7، 11، 16، 21، 22، 29، 30، 
31، 35، 36 13 11 92 1 8 8.333 0.004 Valid

5، 17، 18، 32 4 10 83 2 17 5.333 0.021 Valid

19، 23، 27، 28 4 9 75 3 25 3.00 0.083 Invalid

32 1 8 67 4 33 1.333 0.248 Invalid

9، 12، 14 3 7 58 5 42 0.333 0.564 Invalid

13 1 6 50 6 50 0 - Invalid

3 1 5 42 7 58 0.333 0.564 Invalid

Total paragraph 37



1392    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The scientific foundations of the tests:

Validity of the results of the questionnaire:

 The two researchers adopted in calculating the 
validity of the results of the questionnaire (discriminatory 
validity) as one of the important indicators of construct 
validity, by using the (t) test of two independent groups, 
to find out the significance of the difference between 
the two extremes because the T value computed for the 
significance of the difference between the two extreme 
groups in the total score represents the discriminatory 
validity of the questionnaire. That is, the total scores of 
the questionnaire were arranged from highest to lowest, 
the two extreme groups were determined in the total 
score of ((33%) in each group, then the (t) test was used 
for two independent samples to find the significance of 
the difference in the degree of the resolution for the two 
extremes, where the value of the discriminatory truth (T 
test) of the resolution was (8.293) at a degree of freedom 
(28),it was significant at the level of significance (0.000).

The reliability of the questionnaire results:

The researchers used two methods to verify the 
stability of the resolution, namely:

First - Split-Half:The researchers adopted the 
split-half method to verify the stability of the scale, as 
the scale paragraphs were divided into two halves (the 
paragraphs that carry odd numbers and the paragraphs 
that carry the even numbers), after which the correlation 
coefficient between the total scores of the two halves 
of the questionnaire was extracted using the simple 
correlation coefficient (Pearson), which amounted 
to (0.566) , in order to obtain the stability of the 
questionnaire as a whole, the equation (Getman) was 
used, where the value of the overall stability coefficient 
was (0.719), and since (the coefficient of stability is in 
fact the coefficient of correlation of the scale with itself), 
the reliability coefficient is high, because the square of 
its value is equal to (0.52) and this value It lies between 
(0.5 - 0.75), so the correlation coefficient is high and the 
relationship is strong if its value is within this indicator 
(3).

Table (2) the value of the coefficient of stability and the value of the (Gtman) parameter.

Reliability variance
Coefficient 

value 
(Spearman - 

Brown)

Coefficient 
value 

(Getman)
First half Second half Correlation First half Second half Total

0.548 0.728 0.566 16.185 21.045 58.120 0.723 0.719

Second - coefficient (Alpha Cronbach):

The value of the coefficient (Alpha Cronbach) came 
at (0.773) and since (the coefficient of stability is in fact 
the coefficient of correlation of the scale with itself), the 
reliability coefficient is high, because the square of its 

value is equal to (0.60) and this value lies between (0.50 
- 0.75), so the correlation coefficient is considered It is 
high and the relationship is strong if its value is within 
this index.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1393

Table (3) : The validity of the paragraphs of the mental distraction scale and table (3) shows that:
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2، 4، 6، 13، 16، 21، 24، 27، 28، 
31، 34، 35، 37  14 12 0 - 0 12 - Valid

8، 10، 11، 14، 15، 17، 22، 23، 30، 
33، 36، 38 12 11 92 1 8 8.333 0.004 Valid

5، 9، 12، 19، 26 5 10 83 2 17 5.333 0.021 Valid

20، 25 2 9 75 3 25 3.00 0.083 Valid

7 1 8 67 4 33 1.333 0.248 Invalid

18، 32 2 6 50 6 50 0 - Invalid

3، 29 2 5 42 7 58 0.333 0.564 Invalid

Total paragraph 38

Validity:

The researchers adopted in calculating the validity 
of the results of the scale (discriminatory validity) as one 
of the important indicators of construct validity, and it is 
calculated using the (t) test for two independent groups, 
to find out the significance of the difference between 
the two extremes because the T value computed for the 
significance of the difference between the two extremes 
in the total score represents the discriminatory honesty. 
This arranged the total scores of the questionnaire 
from highest to lowest, the two extreme groups were 
determined in the total score of ((33%) in each group, 
then the (t) test was used for two independent samples to 
find the significance of the difference in the degree of the 
resolution for the two extremes, where the discriminatory 
truth value (T) of the resolution was (8.352) at a degree 
of freedom (28). Where it was significant at the level of 
significance (0.000).

Reliability:The researchers used two methods to 
verify the reliability of the resolution, namely:

First - Split-Half:The researchers adopted the 
half-segmentation method to verify the stability of the 
scale, as the scale’s paragraphs were divided into two 
halves (the paragraphs that carry odd numbers and the 
paragraphs that carry the even numbers), after which the 
correlation coefficient between the sum of the scores of 
the two halves of the questionnaire was extracted using 
the simple correlation coefficient (Pearson), which 
amounted to (0.843), in order to obtain the stability of 
the questionnaire as a whole, the (Getman) equation was 
used, where the value of the overall reliability coefficient 
was (0.913) and since (the reliability coefficient is in 
fact the coefficient of correlation of the scale with itself) 
(4), the reliability coefficient is high. Because a square 
of its value is equal to (0.83) and this value is greater 
than (0.75), the correlation coefficient is high and the 
relationship is very strong. 
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Ttable (4): The value of the stability factor and the value of the Gtman coefficient.

Reliability variance
Coefficient 

value 
(Spearman - 

Brown)

Coefficient 
value 

(Getman)
First half Second half Correlation First half Second half Total

0.721 0.784 0.843 37.220 43.476 148.516 0.915 0.913

Second - coefficient (Alpha Cronbach):The value of the coefficient of (Alpha Cronbach) came at (0.868) and 
since (the coefficient of stability is in fact the coefficient of correlation of the scale with itself), the coefficient of 
stability is high, because the square of its value is equal to (0.75). 

The main experiment:

The two researchers conducted the main experiment on Sunday, 8/11/2020 at ten in the morning in the classrooms 
of the College of Physical Education. On Wednesday, 23/12/2020.

Statistical methods: The researchers used the statistical bag for social sciences (spss).

Presentation, analysis and discussion of results:

Table (5): Shows the arithmetic mean, standard deviation and standard error of the research sample in the 
psychological climate variable and mental distraction.

Variable
Sample 
volume

Hypothetical 
Mean

Mean
Freedom-

degree

Value (t)

Sig type

Calculated Sig level

psychological climate 101 102 124.632 99 11.301 0.000 Sig 

mental distraction 101 103 121.520 99 14.876 0.000 Sig 

Discussion

Table (5) shows that the relationship is moral, and 
the two researchers attribute that students are an integral 
part of society, in the spirit of sharing and respect, as 
well as influencing students ’behavior and achievement, 
as well as teachers’ behavior, mental health, attitudes 
towards the university atmosphere and their performance, 
and their ability to participate and interact with others. 
The general psychological climate is the atmosphere 
that prevails in the educational educational institution, 
including the manner in which it is administered and on 
the basis of which decisions are taken and implemented 

and the distribution of roles and duties,Organizing the 
educational process, managing university activities, and 
the network of relationships and interactions between 
members of the human group inside the university at its 
various levels and functions (5), that is, the mind accepts 
ideas, beliefs and principles and embodies them for 
external circumstances and events, i.e. what we think 
about in the minds, its results appear completely like an 
intellectual void, with the passage of time, his way of life 
changes, turning into a mere passage of time walking in 
a narrow framework and confined space,where we see 
him as having a balanced and stable personality and a 
level coherent with a sense of responsibility and capable 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1395

of solving the problems and pressures facing him (6), 
the world around us abounds with many stimuli and 
stimuli that attract our attention at every moment of 
awareness, in addition, the human body is the source of 
many stimuli emanating from the sense organs, internal 
systems, thoughts and thoughts that come to mind (7) .

Conclusions and Recommendations

Conclusions:

- The results of the research showed that the 
psychosocial climate has a moral relationship with 
straying for some students of the College of Physical 
Education and Sports Sciences.

Recommendations:

- Attention to the psychological aspect by 
measuring the psychosocial climate and mental 
distraction among some students of the College of 
Physical Education and Sports Sciences. 
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Abstract

Background: Creating a continuous tapered shape while preserving the original root canal geometry 
particularly in the narrow and curved root canals represents a significant challenge for clinicians.New Niti 
instruments have been established with new metallurgical and heat treatment, these may play an important 
role in retaining the original shape of the canal with less mishaps.The study wasaimed to assess and compare 
the transportation of thecanal and centering ability of three Niti rotary instruments:, EdgeOne Fire,ProTaper 
Next and TruNatomy filesat different points of simulated curved canals.

Material and Method:60 simulated curved canals were randomly distributed into 3 groups of 20 canals 
for each group. 1st group was instrumented with ProTaper Next x2 file, 2ndgroup was instrumented with 
EdgeOne primary file, and 3rd group was instrumented with TruNatomy prime file.The quantity of the 
removed resin was calculated at 5 levels: 5 mm from the beginning of the canal; The Half-way from the 
beginning of the curve to the beginning of the canal; the point of deviation of the canal from the long axis 
of coronal portion which called the beginning of the curvature; the point of intersection of long axes of the 
coronal and apical portions of the canal which is named the apex of the curve; the end point of the canal. 
Pre and post-instrumentation images were taken in standardized method.Assessment of canal preparation 
was done using Photoshop and Digimizer software. The Data were analyzed utilizing Shapiro-Wilk test and 
Kolmogorov-Smirnov test then Kruskal Wallis test and Mann-Whitney U test were used by SPSS version 
21 software.

Conclusion: TruNatomy group showed the best result regarding to the canal transportation as well as 
centering ability compared to the other file systems evaluated in this study.

Key words: ProTaper Next, EdgeOne,TruNatomy, transportation, centering ability 

Introduction

 The accurate cleaning and shaping is one of the 
most important goals to achieve success in endodontic 
treatment1. Both Cleaning as well as shaping procedures 
are separate concepts but are performed concurrently. 
The principles of canal preparation comprise developing 
a tapered funnel form of the canal, conserving the 
original geometry of the root canal, keeping the apical 
opening in its position without transportation and as 
small as possible, in addition to establish of glassy and 
smooth walls 2.

Any deviation from the curvature of the canal 
can lead to several mishaps like transportation, canal 
blockage, wall perforations, elbows, zips, ledges, as well 
as changing in working length and straightening of the 
canal 3. In order to overcome these problems, significant 
technological innovations were establishedto simplify 
the root canal preparation 4. Novel instruments withnew 
manufacturing ideas have been established using high 
flexible materials and there has been a remarkable 
Transformation from the conventional taper (0.02mm 
per mm) instruments to greater taper instruments 5.
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Many of new endodontic NiTi systems have been 
developed with different characteristics, such as: 
variable cross sectional shapes, multiple tapers, number 
of helical angles, kinematics, in addition to changes 
in metallurgical properties in order to improve the 
properties of Nickel Titanium instruments 6.

ProTaper Next system (Dentsply Tulsa Dental 
Specialties, USA) made from M-wire was announced 
in 2013, incorporating a different taper design, novel 
rectangular cross-sectional design with offset center of 
rotation7.

EdgeOne Fire (EdgeEndo, Albuquerque, New 
Mexico, USA) is new fi le possess similar cross section 
of the Wave one Gold system and it is manufactured 
to be used in reciprocating motion similar to WOG 
handpiece settings. EdgeOne Fire fi les are fabricated 
with a proprie tary heat procedure named FireWire™ 
that it is claimed to increasing the fl exibility and offer 
slight restoring force 8.

TruNatomy instruments (TRN) (Dentsply Sirona) 
was announced as a newbrand of heat-treated Nickel 
Titanium instrument with a distinct design. The 
manufacturer stated that the shaping instruments of TRN 
provide a slim shaping that aim to enhance the canal 
debridement as a result of more space existing by the 
unique design of the fi le9.

Materials and Method

Sixty resinsimulated canals were used in this 
study. These curved canals were 16 mmin length and 
a taper of 0.02. The non-curved part being 11mm while 

the curved portion5 mm. The curvature wasmeasured 
mathematically with resulting in an angle of 40°10. All 
the resin blockshave been coded with a fi xed marker. 
Then each blockwasmarked with four pointshighlighted 
with black pigmentin order to makea well defi ning 
block boundaries. These points served as a guide during 
the superimposition of pre and post instrumentation 
photos.The blocks Patency was testedby using K fi le 
#10 to the length of (15 mm). After thatblack ink was 
injected to all samples using an irrigation syringe to 
increase photographic documentation11. All blocks 
were placed over the base of the stereomicroscope in 
a standardized place with assistance of custom made 
holder prior to imaging.The printable ruler sheet have 
beenpositionedunder the blocks in a secure position. 
The ruler was used in the calibration procedure after 
images combination.Magnifi cation power was set to 
30X. The captured images were transferred from digital 
microscope, to a personal computer12,13.The blocks 
secured in bench vise then the WaveOne endomotor was 
used with the all three NiTi systems for instrumentation13.
Each fi le was lubricated with glycerin before the insertion 
into the canal. Irrigation protocol was achieved with 
distilled water after each instrument used as well as after 
each patency check.The sequences which were used 
in our study followed the instructions of manufacturer 
for all system. After instrumentation, red ink was 
introduced instead of the black ink then postoperative 
photo was taken for each sample in the same manner of 
preoperative method.The before and after images were 
overlapedby means of Adobe Photoshop software with 
the aid of orientation dots (Figure 1).

Figure (1): Pre and postoperative images being
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superimposed using the Adobe Photoshop software. 

Digimizer Image Analysis Software (MedCalc 
Software, Belgium) have beenutilized to measure of 
the eradicated resin material Under zoom of 300X to 
achieve digital measurements. The exact 1 mm gotten 
in scale image was measured in pixels. The number 
of pixels acquired was fi xed as a reference unit 13,14. 
Measurements were recorded at 5 points 15:

• Level 1: 5 mm from the orifi ce 

• Level 2: 7 mm from the orifi ce 

• Level 3: at the beginning of the curve 

• Level 4: at the apex of the curve 

• Level 5: 15 mm from the orifi ce

The extent of deviation was calculated and the 
centering ratio was computed with the following 
forma: Do-Di/Dt × 100 (in mm) where; Do: represent 
the outer resin removed , Di: represent the inner resin 
removed, Dt: represent the total width of the canal after 
preparation(Figure 2).

Figure (2): (Di) represents the amount of inner transportation. (Do): Represents the amount of outer 
transportation. (Dt): represents the total diameter of the fi nal canal preparation.

Results

1. Canal transportation

Testing the normality of data distribution was 
carried out by using Shapiro-Wilk test and Kolmogorov-
Smirnov. Statistical analysis was performed with Kruskal 
Wallis Test foridentifi cation of the occurrence of any 
statistically signifi cant difference betweenregarding to 
the mean values of canal transportation for all groups, as 
shown in Table (1).

The results of Kruskal test revealed that no signifi cant 
difference obtainedin level 1 and 2 among the groups, 
while there were a signifi cant differences among the 
groups in the last three levels. Mann-Whitney U test was 
performed in order to explain the source of signifi cance 
in the last three levels. as shown in Tables (2). The results 
of Mann-Whitney testrevealed a signifi cant differences 
between the three groups (P ≤ 0.05). TruNatomy showed 
a signifi cant difference with EdgeOne and ProTaper next 
( P ≤ 0.05) at level (3,4,5). Also there was a signifi cant 
difference between EdgeOne and ProTaper next (P ≤ 
0.05) at level (3,4,5).
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Table (1): Kruskal Wallis test for canal transportation among 3 files along 5 levels.

Null Hypothesis Test
Kruskal-
Wallis H

df Sig. Decision

1
The distribution of Level1 is the same 

across categories of files.
Independent-Samples 
Kruskal-Wallis Test 1.083 2 0.582 Retain the null 

hypothesis.

2
The distribution of Level2 is the same 

across categories of files.
Independent-Samples 
Kruskal-Wallis Test 1.552 2 0.460 Retain the null 

hypothesis.

3 The distribution of Level3 is the same 
across categories of files.

Independent-Samples 
Kruskal-Wallis Test 31.726 2 0.000 Reject the null 

hypothesis.

4
The distribution of Level4 is the same 

across categories of files.
Independent-Samples 
Kruskal-Wallis Test 42.196 2 0.000 Reject the null 

hypothesis.

5 The distribution of Level5 is the same 
across categories of files.

Independent-Samples 
Kruskal-Wallis Test 52.264 2 0.000 Reject the null 

hypothesis

Table (2): Canal transportation Mann-Whitney Test.

Levels Files N Mean Rank Sum of Ranks Mann-Whitney U Sig.

 

Level 3

TruNatomy 20 27.90 558.00 52.000 0.000

EdgeOne 20 13.10 262.00

Total 40

TruNatomy 20 30.00 600.00 10.000 0.000

Protaper Next 20 11.00 220.00

Total 40

EdgeOne 20 24.70 494.00 116.000 0. 023

Protaper Next 20 16.30 326.00

Total 40



1400    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

 Level 4

TruNatomy 20 10.60 212.00 2.000 0.000

EdgeOne 20 30.40 608.00

Total 40

TruNatomy 20 10.50 210.00 0.000 0.000

Protaper Next 20 30.50 610.00

Total 40

EdgeOne 20 25.25 505.00 105.000 0.010

Protaper Next 20 15.75 315.00

Total 40

 Level 5

TruNatomy 20 10.50 210.00 0.000 0.000

EdgeOne 20 30.50 610.00

Total 40 27.90 558.00

TruNatomy 20 10.50 210.00 0.000 0.000

Protaper Next 20 30.50 610.00

Total 40

EdgeOne 20 11.00 220.00 10.000 0.000

Protaper Next 20 30.00 600.00

Total 40

2. Centering ratio

In order to assess existence of statistical significance 
among the data sets of the canal centering ability 
obtained after instrumentation, Kruskal-Wallis Test was 
performed. as shown in Tables (3). Corresponding to 
results of Kruskal-Wallis test, nosignificant difference 
was found regarding centering ability among the levels 
1 and 2 but regarding to the remaining three levels there 

Cont... Table (2): Canal transportation Mann-Whitney Test.

were a significant differences.Mann-Whitney U test was 
performed.as shown in Table (4). The results showed 
that there was a significant difference between the three 
groups (P ≤ 0.05). TruNatomy showed a significant 
difference with EdgeOne and ProTaper next ( P ≤ 0.05). 
Furthermore EdgeOne showed a significant difference 
with ProTaper next. 
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Table (3): Kruskal Wallis test for centering ratio among 3 files along 5 levels.

No Null Hypothesis Test
Kruskal-
Wallis H

df Sig. Decision

1
The distribution of Level1 is the 
same across categories of files.

Independent-Samples 
Kruskal-Wallis Test 3.082 2 0.214 Retain the null 

hypothesis.

2
The distribution of Level2 is the 
same across categories of files.

Independent-Samples 
Kruskal-Wallis Test 4.609 2 0.100 Retain the null 

hypothesis.

3 The distribution of Level3 is the 
same across categories of files.

Independent-Samples 
Kruskal-Wallis Test 31.948 2 0.000 Reject the null 

hypothesis.

4
The distribution of Level4 is the 
same across categories of files.

Independent-Samples 
Kruskal-Wallis Test 41.558 2 0.000 Reject the null 

hypothesis.

5 The distribution of Level5 is the 
same across categories of files.

Independent-Samples 
Kruskal-Wallis Test 51.521 2 0.000 Reject the null 

hypothesis.

Table(4): Mann-Whitney for Centering ratio.

Levels Files N Mean Rank Sum of Ranks Mann-Whitney U Sig.

Level 3

True Anatomy 20 27.35 547.00 63.000 0.001

EdgeOne 20 13.65 273.00

Total 40

TruNatomy 20 29.95 599.00 11.000 0.000

ProTaper Next 20 11.05 221.00

Total 40

EdgeOne 20 25.85 517.00 93.000 0.004

ProTaper Next 20 15.15 303.00

Total 40

Level 4

True Anatomy 20 10.70 214.00 4.000 0.000

EdgeOne 20 30.30 606.00

Total 40

TruNatomy 20 10.50 210.00 0.000 0.000

ProTaper Next 20 30.50 610.00

Total 40

EdgeOne 20 25.10 502.00 108.000 0.012

ProTaper Next 20 15.90 318.00

Total 40
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Level 5

True Anatomy 20 10.50 210.00 0.000 0.000

EdgeOne 20 30.50 610.00

Total 40

TruNatomy 20 10.50 210.00 0.000 0.000

ProTaper Next 20 30.50 610.00

Total 40

EdgeOne 20 11.00 220.00 10.000 0.000

ProTaper Next 20 30.00 600.00

Total 40

Discussion

One of the most essential and fundamental aspects 
of endodontic medicines is cleaning and forming the root 
canal region and the best endodontic results are achieved 
When the original canal morphology is retained with less 
invasive methods 16. The aim of our study was to assess 
and compare the transportation of the canal and centering 
ability of three different Niti rotary systems; ProTaper 
Next, EdgeOne Fire and TruNatomy instruments in 
simulated curved canals made of resin having a curvature 
of 40° at different levels. The Simulated curved canals 
have been usedsince it is adopted to be reproducible as 
well as the experiment achievement could be consistent 
17,18. The simulated canals authorize standardization for 
the extent, diameter and location of canal curvature in 
addition to the tissue stiffness 18.

A variety of techniques have been used to test 
the transportation and centering capabilities of NiTi 
files such as sectioning technique, radiograph, micro-
computed tomography as well as digital imaging 
technology. Each one of mentionedmethods hasa 
desirable features and shortcomings. For example, 
sectioning regarded as an invasive, hard, in addition the 
teeth sectioning prior to preparation may lead to bias 
caused from damage of tissue, furthermore it is restricted 
to predestined levels 19. The computed tomography 
imaging method is another reliable mean for the study of 
centering ability and degree of transportation but it is not 
economical 20. Another technique which is noninvasive 
and employed only to trace two-dimensional alteration 
is the radiographic method 21. Digital photographic 
technique by superimposition of pre and postoperative 

Cont... Table(4): Mann-Whitney for Centering ratio.

imagesshowing the canal spacepre and postpreparation 
so can be done with relative ease to resin canals and this 
assist the determination process of transportation and 
subsequent centering ability at anysite of the canals by 
the mean of digital calculations. So, this technique giving 
a high level of standardization in the resultsobtained of 
the experiment 22,23,24.

In this study Digital stereomicroscope was used to 
improve the precision and the standardization in order to 
achieve and examine the images by the available software 
of the device. Furthermore, it reduced the number of 
sophisticated equipment needed for conduction of the 
graphical portion of the study. Digital stereomicroscope 
used in several studies performed previously in the field 
of crown and bridge as well as endodontic field in order 
to obtain the pre and post instrumentation images 25.

The results of this study demonstrated that all 
systems produced some degree of canal straightening 
and there was no file from the evaluated systems offered 
a perfect reproduction for the original anatomy of the 
canal. 

Regarding to the direction of canals transportation 
in this study it was predominantly occurred toward the 
convexity of the canal (outer transportation) in the apical 
region for all systems. This could be linked to the shape 
memory properties of NiTi wire which always try to 
straighten itself inside the canal once it is bent in the 
curved portion of the canal. As a result it willproduce 
unbalanced forces laterally along the canal walls 
which lead to an increased in the risk to form ledge or 
excessive removal of root canal structure as well asnon-
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efficient cleaning of the inner part of the apical canal 
26. At the terminal portion of the non-curved part of the 
canals and starting of the curved part the direction of 
transportation occurred in the direction of the concavity 
of the canal walls (inner transportation) predominantly. 
This possiblyrelated to the outward lateral brushing 
strokes together with the restoring forces initiated by the 
NiTi instrument27.Thisresult show agreement with many 
researches being published which have reflected same 
findings of our study 11,13,28,29,30,31.

In this study the lowest means of transportation and 
best centering ratios founded with TruNatomy group 
followed by EdgeOne and ProTaper next respectively. 
but; unfortunately, the results regarding the TRN 
cannot be endorsed and compared due to the lack of 
related previous published studies. These results and 
favorable scores obtained by TruNatomy group could 
be attributed to the slim design features of the TRN file 
includes a special heat-treated wire, uses a 0.8mm NiTi 
wire replacing of 1.2mm NiTi wire of the most other 
instruments with variable tapers and regressive tapers. 
Also it could be related to the special NiTi heat-treatment 
that produce a file with super-elastic properties and highly 
flexible instruments which preserve the canal integrity 
aiding in less transportation.TruNatomy shaping file 
manufactured with an off-centered parallelogram cross-
sectional design , it might be supposed that this design 
compared with PTN rectangular cross section and the 
EdgeOne parallelogram shaped cross section could 
contribute to these favorable results of the TRN files.

In this study the EdgeOne file revealedhigher 
transportation values and less favorable centering ratios 
when compared with the results of TruNatomy file, but 
still better than the values revealed by Protaper Next. 
These results could be related to the proprietary heat 
treatment process called FireWire™ which used by the 
manufacturer. This heat treatment process has created 
Firewire instruments with higher flexibility as result of 
the peculiar three-dimensional phase of the crystalline 
matrix of Fire-wire alloy which allows files to better 
follow the canal 8. Other reason that could be attributed 
to this results may be related to the cross section since 
EdgeOne file has a parallelogram shaped cross section 
with a modified convex triangular cross-section and 
radial lands at the tip, and a convex triangular cross-
section at the middle and coronal part of the file, similar 

to the Wave One Gold file according to the manufacturer. 
To date, there is no studies on the shaping ability of 
EdgeOne Fire instruments have been published yet.

The Protaper Next system recorded the least 
favorable centering ratios andthe maximum scores of 
transportation among the examined groups in this study. 
This system ismanufactured by using of M-Wire alloy. 
Grinded with different progressive tapers and an off-
centered mass as well as a rectangular cross section 32. 

In the two levels of the straight part there is no 
significance difference between the Protaper Next 
group and the other groups corresponding to canal 
transportation and centering ability. The last three levels 
which represent the curved part of the canal,Protaper 
Next file displayed means of transportation and reduced 
ability to remain in the center of the canal, resulting 
in more deviation than other systems assessed in this 
study. Similar findings were recorded by previous 
studies13,29,31,32,33,34,35.These results could be credited to 
the following reasons:

1. The Protaper Next manufactured with 
progressive tapers and this increase the file stiffness at 
some areas leading to reduce its flexibility, since when 
the taper increased, the flexibility of the instrument will 
be reduced resulting in a risk for canal straightening 
31,33,36.

2. The difference in cross section design of the 
file as the Protaper Next is made with off-centered 
rectangular cross section 37. Rectangular cross section 
configuration has a highly ‘screw in’ force and this could 
increase the risk of transportation in curved canals 38.

Conclusions

 Within the limitations of this study, it can be 
concluded that:

1. The study showed that all the tested systems in this 
study produced variable degrees of canal transportation 
of the artificial canals during the instrumentation.

2. TruNatomy groupshowed the least canal 
transportation and better centering ability compared to 
the other systems, followed by EdgeOne and Protaper 
Next systems respectively.
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Abstract

The research aims to identify the effect of pulmonary ventilation exercises and some respiratory indicators 
on the preparation of the Olympic jacks and achievement for the advanced fourths, so the experimental 
approach was adopted to treat the research problem, the research sample was intentionally chosen from (20) 
different players, they were divided into two experimental and control groups using the method of random 
division.(1) The homogeneity and equivalence processes were performed to initiate one point for the data of 
the two research samples, after taking pre-measurements for them (height, age, ve. Vs. vo2 max), a training 
approach was designed to develop pulmonary ventilation and know its effect on other research variables, 
and the results of the tribal arithmetic media were compared And the dimensionality of the two groups and 
treating them statistically, as the most important conclusions were reached which are the void filling when 
inhaling and holding the breath with the need to take adequate inhalation at a rate of (RR10) inhalation and 
exhalation operations before lifting that lead to the best achievement. .(2)

Keywords: Pulmonary ventilation, respiratory indications, weightlifting 

Introduction

Sports training works on the occurrence of various 
physiological changes that include all body systems, 
and the level of the individual’s performance progresses 
whenever these changes are positive to achieve the 
process of physiological change of the body’s organs 
to perform the physical effort and endure performance 
with high efficiency, and the process of physiological 
change and the response of the body’s systems to the 
performance of a physical load is carried out by means 
The various body including the respiratory system and 
the circulatory system help in this process.(3)

Pulmonary ventilation is one of the important vital 
indicators in the body because its efficiency is one of 
the components that greatly increases the ability to 
perform physical activity and its requirements. It is a 
joint process between the respiratory and cardiovascular 
system, it is known that when any physical effort is made, 
the respiratory system increases energy consumption 
and the need for more oxygen. Increasing pulmonary 

ventilation stimulates all body functions and makes it 
fully prepared to bear all the burdens. .(4) And when the 
individual makes any important effort. Its type had to 
be accompanied by important physiological changes 
in terms of responding to this effort that the individual 
exerts to ensure continuity of work. Among these 
variables are (Vo2max. Respiratory rate, pulmonary 
ventilation, and pulmonary void volume) and other 
many variables that include these two devices. In the 
beginning, the Olympic jacks are to stand the liftgate in 
front of the bar pillar, with the centre of the pillar of 
gravity and the entire feet on the ground. The direction of 
the two metacarpals is towards the imam or tilted slightly 
outward, and the distance between the feet varies from 
one quarter to another according to the specifications 
and the physical magnitude of the athlete, and in general, 
as a standardized measurement that is approximately 
the width of the hips, and we note that there are other 
preparation processes, including the process of taking 
the inhalation and exhalation before performing the lift 
and the operation Hold your breath during lifting, as the 
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lifting process does not exceed 2-3 seconds. Hence, the 
research acquires its importance through the effect of 
pulmonary ventilation exercises and some respiratory 
indicators in the preparation for the Olympic elevations 
and the achievement of the advanced lifters. .(5)

Practical procedures:

Research Sample:

The research sample was intentionally selected from 
the weightlifting players in clubs (Al-Rafidain, Al-Itifaq, 
Housing), Iraq, Al-Diwaniyah governorate, and their 
number are (20) players from all weight groups. Relative 
achievement) and perform the homogeneity and parity 
process on them after dividing them by a simple random 
method.

The two groups were distributed as follows:

The first control group (10) players: its members are 
subject to physical training only.

The second experimental group (10 people): its 
members undergo a physical training method with 
pulmonary ventilation exercises.

The researcher carried out procedures aimed at 
controlling the variables and at one starting point, 
according to the differences in (age, weight, respiratory 
rate, pulmonary ventilation rate, relative achievement 
(kidnapping and nitration). “Whenever the difference 
coefficient is close to (1%), it is considered high 
homogeneity, and if it exceeds (30%), this means that 
the sample is not homogeneous” (2)

The results of the control group were (6.4% for age 
-8.3 for weight - pulmonary ventilation 1.65 litres per 
minute - respiratory rate 2.2 n / min, achievement 1.16 
nit. 1.10 kidnapping) as for the results of the experimental 
group (5.92 for age -7.9 for weight - pulmonary 
ventilation 1.63 litres per minute - respiratory rate 2) 2. 
N / D. 1.15 nit. 1.12 kidnapping. As for the equivalence 
procedure, the researcher used the law (T) to verify that 
there were no differences between the two groups. After 
processing the data statistically, the researcher calculated 
the value of (T) for the independent samples and adopted 
the null hypothesis. (Calculated) 0.132 for age -0.146 for 
weight - pulmonary ventilation 0.216 litres per minute. 
0.173 nit. 0.138 snatch -0.167 nit] which is less than 

the tabular value (t) (2.086). Below significance level 
(0.05) and degree of freedom (20) This indicates The 
difference is not significant between the two groups, and 
it is evidence of their equivalence statistically.

Main Experience:

Tribal tests:

A pre-test was conducted for the members of the 
research group in the field after an exploratory experiment 
to determine the most important requirements of the 
main experiment on Sunday 12/1/2020 at four in the 
evening with the help of the work team. Relative to (age-
weight-Vo2max-respiratory rate-RR-VE).

Physical training program:

The researcher referred to the sources and references 
specialized in the science of training as well as collected 
several opinions of experts and specialists in the field of 
sports training and physiology in the method of training 
for 8 weeks and within the limitations:

1.  The curriculum was applied in closed rooms, in 
semi-competitive conditions, and for the duration of 
the curriculum (8) weeks. The time for one training 
unit ranged between (60-90) minutes (4) units per 
week, which the researcher targeted to introduce 
pulmonary ventilation development exercises and 
the implementation of the training curriculum 
began with effect. From Sunday 12/1/2020 until 
2/23/2020. The first week of the curriculum, which 
is the first and second modules, was an explanation 
provided on how the actual performance of the 
training units was given, as well as the application 
of movement in front of the testers by placing the 
measuring devices so that they could perform the 
correct performance. To supervise the course of the 
curriculum on the control and experimental groups, 
as well as follow up the training stages. Work on 
the program was divided into three parts:

1.  The first part: the training was carried out in 
general preparation for the respiratory system, and 
it consisted of (4) training units for (2) weeks.

2.  The second part: Training was conducted in it to 
increase the depth and number of inhalation and 
exhalation before, during and after the exercise by 
increasing the intensity of the exercise. This was 
done by (4) units for (3) weeks.
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3.  The third part, in which training was conducted on 
maximum respiratory intensity and performance. 
The tested player had regular levers (jab and 
kidnapping) with (3) units for (3) weeks.

4.  The principle of graduation was adopted from 
simple exercises on the ground and equipment and 
the use of exercises such as jumping and jumping 
from stability and after adjusting to them, moving 
to more difficult exercises and then to competition 
as the difficulty of exercises was increased by 
increasing the achievement load

5.  The rest between the groups amounted to (2-5) 
minutes between one exercise and another. Use 
the pulse rate as a measure of the intensity of the 
exercise and the duration of rest

6.  The intensity of the exercise was calculated relative 
to the maximum heart rate (220-age x ratio) (Focus 
1984: 215). The training unit was completed with 
calming exercises and inhaling the widest amount 
of air possible. As for the control group, it was not 
trained with the same method, but rather in the 
usual curriculum of the trainer and another hall.

7.  Addition of exercises preparing for lifting, how to 
perform, and determining the amount and number of 

inhalation and exhalation and self-suppression for 
the best preparation for lifting, as it was observed 
that whenever there was relaxation in the breathing 
process, the higher the player’s willingness to 
lift, for the metabolic response and psychological 
readiness.

post-test:

After the application of the vocabulary of the 
curriculum on pulmonary ventilation and respiratory 
rate was completed, the researcher conducted the post-
test for the two groups on Sunday 23/2/2020, with the 
same pre-test conditions, and took the testers’ data to be 
worked on and treated statistically.

Statistical means:

The researchers used the Statistical Package for 
Social Sciences (SPSS)

Results and discussion:

Presentation and discussion of the results of the pre 
and post-tests for Vo2 max and pulmonary ventilation 
VE and respiratory rate RR.

Table (1)

It shows the arithmetic mean, standard deviations, the calculated value of (t) and the significance of the 
differences for the maximum oxygen consumption test, ve and RR, and the relative achievement of the pre 

and post-tests for the two research groups.

Variables

U
nit m

easurem
ents

Pre exertion Post exertion

(t) 
value

Significant

Significant type

Mean STD.EV. Mean STD.EV.

Control

VO2MAX mL/M 154.71 5.76 154.42 6.52 1.56 1.028 insignificant

VE L/M 7.45 1.29339 7.214 1.88 2.13 0.924 insignificant

RR T/M 16.14 1.9518 15.47 1.51 1.63 1.014 insignificant
Weightlifting Clean 1.5 1.01 1.22 1.09 1.33 1.0321 insignificant
Weightlifting Jerk 1.22 1.08 1.18 1.19 1.14 1.102 insignificant

Experimental

VO2MAX mL/M 155.71 4.15 165.42 5.91 2.54 0,039 significant
VE L/M 7.47 1.34 12.04 1.88 3.02 0,009 significant
RR T/M 15.71 2.13 19.85 1.67 2.88 0,037 significant

Weightlifting Clean 1.52 1.04 1.22 1.05 2.51 0,041 significant
Weightlifting Jerk 1.24 1.09 1.4 1.12 3.14 0,007 significant
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By presenting the results of the pre and post-tests 
of the variables (VO2MAX- VE-RR), significant 
differences emerged between the pre and post-tests only 
for the experimental research group and in favour of 
the post-tests. As for the control group, there were no 
differences in these variables. The researcher attributes 
this positive change to these variables. The variables 
to the training curriculum were reflected positively 
in the development of these variables for the research 
sample, “as the opinions of experts, regardless of the 
sources of their scientific and practical culture, confirm 
that the training program leads to the development 
of achievement as it was built on a scientific basis in 
organizing the training process, programming it, using 
the appropriate and graduated intensity, noting the 
necessary individual differences, as well as using The 
optimum repetitions and effective interval of rest, under 
the supervision of specialized trainers, under good 
training conditions about a place, time and tools used ”(6)

,and (Al-Harhouri, 75, 1995) as it prepares the body 
with the necessary energy after Training and physical 
exertion affecting the body, changes occur, including 
an increase in the oxygen reserve in the muscles thanks 
to the increase in the proportion of air dialysis, as well 
as the researcher attributes the reason for the existence 
of significant differences in all values   of the variables, 
the dimensional values   of the experimental group to the 
presence of an increase in those variables through the 
number of respirations RR and the amount of oxygen 
consumed VO2 MAX and the amount of air for ventilation 
per minute (VE) due to the body’s need for energy used 
in order to implement the physical effort and therefore 
this need increases with the body’s need for oxygen. .(7) 
Yen for the continuation of metabolic processes. And 
increase the requirements for working muscles of energy 
needed to perform. This is confirmed by both (Al-Tikriti 
and Muhammad) by saying: The physiological changes 
that occur in the respiratory system resulting from 
exercise are the increase in blood loaded with oxygen to 
accomplish the required work according to the severity 
of the test. The level of the parathormone hormone in 
the anaerobic effort, which represents a larger group 
of muscles, is witnessing a slight decrease It increases 
the absorption of calcium from the intestine indirectly, 
as the increase in calcium concentration has the most 
important role in the process of muscular contraction, 
as it is released from the side sacs of the sarcoplasmic 

reticulum with the help of an enzyme in the release of 
the enzyme tri-adenosine phosphate, which contributes 
to the cleavage of the tri-adenosine phosphate complex.
(8)

As for the players’ results in PULMONARY 
VENTILATION at effort:

A- The volume of normal breathing air is 350-800 
milliliters, which represents the one-time volume of 
inhalation and exhalation air and it is 1-2 liters during 
exertion.

 B - Inhalation air reserve: The usual volume of 
inhaled air and what is inhaled in addition to it is about 
3567 milliliters.

T. Exhaled air reserve: The normal volume of 
exhaled air and what is expelled in addition to it is about 
1273 milliliters.

Th. The volume of residual air: It is the volume of 
air that remains in the lungs and it is approximately 1364 
milliliters during preparation for the lift.

Pulmonary Capacity for two players:

a. Inspiratory amplitude = first and secondly of 
pulmonary volumes, equivalent to approximately 3682 
mL inspiratory cap.

B. Remaining functional capacity = third and 
fourth lung volumes, equivalent to approximately 2835 
milliliters “functional reserve capacity.”

T. Vital capacity = first, second and third of the lung 
volumes, equivalent to approximately 4,600 milliliters.

Th. Total lung capacity is the maximum capacity of 
the lungs, equivalent to approximately 5,328 milliliters.

Breathing air volume per minute:

 It is the product of inhaling air volume and the 
number of breaths one minute, so:

500 ml x 12 times / d = 6 liters / d. Almost at rest

We conclude that pulmonary ventilation reaches 
100-150 l / d during the physical activity of male 
weightlifters

70- 100 l / d during physical activity for females, 
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it decreases with a one-time violent movement of the 
body, such as snatching and lifting to the chest. The 
oxygenated blood capacity of players (transporting or 
carrying oxygen): It is the largest amount of oxygen 
that the blood can carry and transport. It differs from 
VO2max. Each 1 g Hb combines with (1.36-1.33) mL 
O2.

 A person who has 15 g Hb / 100 ml blood x 1.36 ml 
O2 has 20.4 ml O2 / 100 ml blood.

 To calculate the oxygen capacity of the blood for 
the total blood volume, which equals approximately (6-
5) liters, we can see that:

5-6 litres of blood contains 750 g Hb which combines 
with approximately 1000 mL of O2:

750 x 1.36 = approximately 1020.00 mL O2 

Conclusions 

The physical exercises targeted for pulmonary 
ventilation affected the increase of oxygen compensation 
in the blood and thus led to the development of all the 
variables studied for the experimental group (VO2MAX 
maximum oxygen consumption, pulmonary ventilation, 
and breath volume, which leads to an increase in energy 
production.

Taking sufficient inhalation at a rate of (RR10) 
inhalation and exhalation operations before lifting and 
performance in tournaments lead to the best achievement.

There was no development in the control group. 
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Abstract

Background: Primary dysmenorrhea is menstrual pain that is felt in the absence of organic disease. 
Hypersecretion of prostaglandins, especially PGF2a and PGE2 and increased uterine contractility are the 
main causes of primary dysmenorrhea during menstruation in women. Omega 3 can reduce menstrual pain 
by reducing levels of prostaglandins during menstruation. besides aerobic exercise can be done as one way 
to reduce the severity of primary dysmenorrhea.

Methods: This study used a literature review method using comprehensive strategies such as searching for 
articles in research journal databases, searching through the internet, reviewing articles. The data database 
search used was Proquest, Pubmed, sciencediretct.com, Elsevier journal. The inclusion criteria in this study 
are British journals that discuss physiology, omega 3, aerobic exercise, and primary dysmenorrhea. The 
exclusion criteria in this study were international journals that had been published over the last 5 years in 
2021.

Result: Based on a review of research results, it is clear that regular aerobic exercise can significantly reduce 
primary dysmenorrhea due to increased progesterone. Omega 3 supplementation can significantly reduce 
primary dysmenorrhea because it can inhibit prostaglandin production

Conclusion: Aerobic exercise and omega 3 supplementation can reduce primary dysmenorrhea during 
menstruation

Keyword: Omega 3, Aerobic exercise, primary dysmenorrhea
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Introduction

Hypersecretion of prostaglandins, especially 

prostaglandin F2 alpha (PGF2a) and prostaglandin 

(PGF2), and increased uterine contractility will cause 

primary dysmenorrhea during menstruation for women 
1. Primary dysmenorrhea is menstrual pain that is felt 

in the absence of organic disease2. In general, women 

who experience primary dysmenorrhea will experience 

peak pain during 2 menstrual days 3. The secretion of 

prostaglandin levels is controlled by progesterone. 

When progesterone levels decrease before menstruation, 

it causes progesterone to increase due to negative 

feedback4.

Primary dysmenorrhea in the world has an incidence 

rate of 45% to 93% in fertile women and the highest 

incidence rate occurs in adolescence3. So far, women 

who experience primary dysmenorrhea use non-steroidal 

anti-inflammatory drugs in the management of menstrual 
pain which will have an impact on health5. 

Another alternative needs to be sought to overcome 

this problem, one way of minimizing primary 

dysmenorrhea is by consuming one of the natural 

products derived from fish oil, namely Omega 3. Omega 
3, namely unsaturated fatty acids (Polyunsaturated Fatty 

DOI Number: 10.37506/ijfmt.v15i3.15503
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Acids) which consists of several double bonds6. Omega 

3 is famous for its anti-inflammatory properties7. The 

content contained in omega 3 is α-linolenic acid, (ALA), 
eicosapentaenoic acid (EPA), and docosahexaenoic 

acid (DHA) 8. Omega 3 can reduce menstrual pain by 

reducing levels of prostaglandins during menstruation9. 

In addition, aerobic exercise can be done as a way to 

reduce the severity of primary dysmenorrhea10. 

 This study aims to determine the effect of omega 

3 supplementation and aerobic exercise on primary 

dysmenorrhea. The results of this study are expected to 

be a reference for how to deal with primary dysmenorrhea 

when women are menstruating.

Methods and Materials

This study used a literature review method using 

comprehensive strategies such as searching for articles 

in research journal databases, searching through the 

internet, reviewing articles. The data database search 

used was Proquest, Pubmed, sciencediretct.com, 

Elsevier journal. The inclusion criteria in this study 

are British journals that discuss physiology, omega 

3, aerobic exercise, and primary dysmenorrhea. The 

exclusion criteria in this study were international 

journals that had been published over the last 5 years 

in 2021. The keywords used in the search were omega 

3, aerobic exercise, and primary dysmenorrhea. There 

were 21 articles obtained and 12 articles analyzed 

through objective analysis, topic suitability, sample size, 

research protocol and the results of each article.

Result

The results of the research used in this literature 

review are as follows:

Aerobic Exercise Reduces Primary 
Dysmenorrhea

In the study (Dehnavi, Jafarnejad and kamali, 

2018)10 70 female students who experienced primary 

dysmenorrhea at the Mashhad University Medical 

Science dormitory were divided into two groups, namely 

the treatment group and the control group. The treatment 

was carried out for eight weeks, three times a week and 

the duration of exercise was 30 minutes, the treatment 

given was aerobic exercise, the results in this study 

showed that aerobic exercise performed in the fourth 

week did not decrease significantly in both groups, 
but at the eighth week there was a decrease. which is 

significant in the intervention group than in the control 
group. It is proven that aerobic exercise can reduce 

primary dysmenorrhea.

In the study (Fernandez Martinez et al., 2019)11 305 

female students with an average of 20 years completed 

a self-report survey on primary dysmenorrhea and 

lifestyle, the results showed that in total 76% of the 

sample experienced primary dysmenorrhea, students 

who did not experience primary dysmenorrhea were 

those who regularly doing aerobic exercise such as 

jogging and pilates.

Then in a study (Parven et al., 2020)12 302 women 

aged 18 to 30 years with complaints of primary 

dysmenorrhea participated in a cross-sectional study 

method, the results in this study reported that regular 

aerobic exercise with moderate intensity can reduce and 

prevent primary dysmenorrhea.

In the study (Kim, 2019)13 250 women with primary 

dysmenorrhea were included in a meta-analysis to 

compare the effects of a yoga exercise program and not 

doing yoga on the intensity of menstrual pain. In this 

study, the results showed that the intervention in the 

yoga group significantly reduced pain in women with 
primary dysmenorrhea.

In the study (Akbas and Erdem, 2019)14 37 women 

aged 18 to 25 who experienced primary dysmenorrhea 

were divided into two groups, namely the aerobic 

exercise group and the control group. The treatments 

were carried out three times a week for four weeks. In 

this study, it was found that aerobic exercise for four 

weeks was effective in reducing primary dysmenorrhea 

during menstruation.

In the study (P and P, 2016)15 100 research subjects 

aged 16 to 26 years were divided into two groups, 

namely the aerobic exercise group and the stretching 

exercise group. The intervention was carried out three 

times a week for 12 weeks with a duration of 40 minutes 

of exercise. The results in this study that aerobic exercise 

and stretching exercises can significantly reduce primary 
dysmenorrhea. This study also explains that there is no 
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significant difference between aerobic exercise and 
stretching exercise against primary dysmenorrhea.

In the study (Kannan et al., 2019)1 70 women who 

experienced primary dysmenorrhea were divided into 

two groups, namely the treatment group and the control 

group. The treatment group did the exercises three times 

a week for seven months. The control group continued 

treatment only. The protocol used is treadmill exercise. 

The results in this study reported that four weeks of 

aerobic exercise can significantly reduce pain intensity 
in women with primary dimenorrhea.

Omega 3 Supplementation Reduces Primary 
Dysmenorrhea

In a study (Mehrpooya et al, 2017)16 80 primary 

dysmenorrhea women aged 18 to 45 years were divided 

into two groups (omega 3 and calcium) for 3 months. 

Interventions were given every day in the first menstrual 
cycle and eight days before to two days after menstruation 

for the second and third cycles. In this study, Omega 3 

was given at a dose of 1000 mg and calcium at a dose 

of 1000 mg. The results in this study found that Omega 

3 is more effective in reducing primary dysmenorrhea 

than calcium.

In the study (Sadeghi et al, 2018)17 100 women who 

experienced complaints of primary dysmenorrhea aged 

18 to 25 years were divided into 4 groups, namely the 

omega 4 group, the vitamin E group, the omega 3 group, 

vitamin E, and the placebo group for 8 weeks given 

every day . Omega 3 is given in doses (180 mg EPA and 

120 mg DHA). The results in this study indicate that the 

combination of omega 3 with vitamin E given in the first 
five days of menstruation can significantly reduce the 
intensity of pain due to primary dysmenorrhea. 

In the study (Davaneghi et al, 2017)18 120 female 

students with complaints of primary dysmenorrhea 

were divided into two groups, namely the group with 

the omega 3 supplementation intervention and the group 

using a placebo for two months. Omega 3 is given in 

doses (180 EPA and 120 DHA). The results obtained in 

this study are that omega 3 supplementation can reduce 

pain intensity and can reduce the duration of bleeding in 

women who experience primary dysmenorrhea.

In the study (Quist et al, 2016)19 12 female patients 

with atopic dermatic received the intervention of omega 

3 supplementation twice a day for five consecutive days. 
The results in this study found that there was a significant 
decrease in the provision of omega 3 to prostaglandin 

F2-alpha (PGF2α).

In the study (Djuric et al., 2017)20 47 normal people 

aged 25 to 75 years with a BMI between 18 and 40 kg 

/ mg2 were given low doses of omega 3 and high doses 

of omega 3. omega 3 is given every day for 2 weeks. the 

doses given were low dose omega 3 (280 mg / day) and 

high dose omega 3 (880 mg / day). The results showed 

in this study that omega 3 can reduce prostaglandin 

E2 (PGE2). The reduction in PGE2 was significantly 
attenuated by being overweight.

Discussion

Aerobic Exercise Reduces Primary 
Dysmenorrhea

Primary dysmenorrhea is menstrual pain that is felt 

in the absence of other diseases2. Primary dysmenorrhea 

is caused by hypersecretion of prostaglandins 

especially PGF2a and PGE2 and an increase in uterine 

contractility1. Uterine contractility peaks within the 

first two days of menstruation. Progesterone controlled 
prostaglandin production. Before menstruation, the 

progesterone level will decrease so that it will trigger 

an increase in prostaglandin production which causes 

primary dysmenorrhea3.

Several methods to reduce primary dysmenorrhea 

complaints are doing aerobic exercise regularly, in 

research (Dehnavi, Jafarnejad and kamali, 2018)10 

explained that aerobic exercise which is done three times 

a week with a duration of 30 minutes regularly can reduce 

the intensity of pain in women who experience primary 

dysmenorrhea. Then in research (Fernandez Martinez et 

al., 2019)11 explained that women who do not experience 

primary dysmenorrhea are those who routinely do aerobic 

exercises such as jogging and pilates. Then in research 

(Kim, 2019)13 explained that aerobic exercises such as 

yoga have been shown to reduce pain intensity. Other 

research is corroborated by research (P and P, 2016)15 

and (Kannan et al, 2019)1 explained that aerobic exercise 

such as a treatmill can significantly reduce primary 
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dysmenorrhea during menstruation. Apart from that in 

research (P and P, 2016)15 make a comparison between 

aerobic exercise with stretching exercises explained 

that there is no significant difference between the two 
exercises, aerobic exercise and stretching exercises can 

significantly reduce primary dysmenorrhea. 

Aerobic exercise can increase progesterone levels 4. 

Research has found that the inverse relationship between 

progesterone and prostaglandins, when progesterone 

decreases the production of prostaglandins will increase. 

Primary dysmenorrhea will occur due to prostaglandin 

hypersecretion1, by doing aerobic exercise regularly 

can reduce prostaglandin secretion due to an increase 

in progesterone so that it can reduce pain intensity for 

women who experience primary dysmenorrhea.

Omega 3 Supplementation Reduces Primary 
Dysmenorrhea

Another method to reduce complaints of primary 

dysmenorrhea is by using omega 3 supplementation.The 

content contained in omega 3 is α-linolenic acid, (ALA), 
eicosapentaenoic acid (EPA), and docosahexaenoic acid 

(DHA) 8. Omega 3 can reduce pain by reducing levels of 

prostaglandins during menstruation9. 

on research (Mehrpooya et al, 2017) 16 explains that 

omega 3 supplementation for three months and three 

months at a dose of 1000 mg is effective in reducing 

primary dysmenorrhea. Then research (Sadeghi et al, 

2018) 17 explained that the combination of omega 3 

supplementation and calcium can significantly reduce 
primary dysmenorrhea during menstruation. Other 

research is corroborated by research (Sadeghi et al, 

2018). 17 and (Davaneghi et al, 2017) 18 explain that 

omega 3 with a dose (180 EPA and 120 DHA) for 2 

months can reduce the intensity of hair pain in women 

with primary dysmenorrhea. Apart from that research 

(Quist et al, 2016) 19 explained that providing omega 

3 supplementation can significantly reduce levels 
of PGF2α. Then in research (Djuric et al., 2017) 20 

explains that omega 3 supplementation can reduce 

PGE2. This can be attributed to women who experience 

dysmenorrhea, dysmenorrhea is caused by increased 

levels of prostaglandins, based on research that has been 

shown that omega 3 supplementation can reduce levels 

of PGF2α and PGE2 so that it can potentially reduce 
pain intensity due to primary dysmenorrhea.

Conclusion

Aerobic exercises such as gymnastics, yoga, pilates, 

jogging and a treadmill which is done regularly three 

times a week can increase progesterone production. 

The three progesterone increases, the production of 

prostaglandins will decrease so that it has the potential 

to reduce primary dysmenorrhea during menstruation.

Supplementation with doses of omega 3 (180 mg 

EPA and 120 mg DHA) can help reduce complaints of 

primary dysmenorrhea by inhibiting the production of 

prostaglandins.
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Abstract

This study included nine samples collected from the infected (liver and lung) divided into three equal 
samples (sheep, cattle and humans) collected from some Central Euphrates Provinces for the period from the 
beginning August 2019 till February 2020. PCR technique was performed for in detection and genotyping 
of Echiococcus granulosus hydatid cyst based on mitochondrial Cox1 gene and Nad1 genes in isolates. 
This technique was carried out according to method described by Nikmanesh et al. (2014). The present 
study aimed to showed haplotype genetic and the frequency percentage of it in the Central Euphrates 
region.the result showed the H15 haplotype was a higher frequency followed it ( H10, H11) and then (H5). 
The frequency percentage of the haplotype genetic in the current study of the taken samples (8) that the 
prevalence and frequency of haplotype genetic H15 was 37.5%, followed by the genotype ( H10,H11) at 
25% for both them , and the lowest was the genotype (H5) at 12.5% The human samples registered 100% 
for (H15) , the sheep registered 50 % for H5, H10.While cattle samples registered 33.3 % for H10 and 66.6 
for H11 . Isolation H15 is the essential in the infection to humans as a result of dogs were fed hydatid cysts 
of cattle origin, and there is no relationship between sheep and humans, while there is a relationship between 
sheep and cattle in the Haplotype (H10).

Key Words: Haplotype , Echiococcus granulosus, Nad1 , Cox1 . 

Introduction

Hydatid cystic disease is an important disease that 
is common betweenhumans and animals, (zoonotic 
disease)(1), known by many names, it is Echinococcosis 
, cystic echinococcosis Hydatidosis unilocular and 
hydatidosis(2) it is a difficult endemic disease(3).This 
disease is widespread in the countries of the Middle east, 
especially the village societies in which humans live 
and have close contact with herbivores (intermediate 
hosts) and dogs, as dogs are final hosts(4). This disease 
poses an economic dilemma in almost all parts of the 
world especially in middle east and Iraq as it affects the 
productivity of sheep, cows, goats and camels because 
their affected organs become unfit for human consumption 
and this causes weight loss and poor health status of the 
affected animals (5).E.granulosus includes a number 
of genetically similar variants, strains or genotypes (6 

,7) . Ten distinct genotypes identified as G1– G10 have 
been described globally, based on nucleotide sequence 

analysis of the mitochondrial cytochrome C oxidase 
subunit 1 (Cox1) and NADH dehydrogenase subunit 1 
(Nad1) genes (8,9) . The genotypes have been related to 
the specific intermediate hosts including sheep, goats, 
horses, cattle, camels, pig, deer, elk, reindeer, moose 
and wapiti (10,11) . In humans, the disease is considered 
deleterious health problem, while in animals infection 
may result in serious economic losses as the result of 
condemnations of affected organs in food animals (11,12).

Materials and Methods

A molecular study was conducted for the period 
from August 2019 till February 2020, this study 
included collection of 30 samples of the hydatid cysts for 
humans and animals (sheep and cattle), human samples 
collected from Babylon province from private external 
laboratories , hospitals of Al-Najaf Al-Ashraf, Baghdad 
and Al-Diwaniyah provinces, whereas animal samples 
were collected from the abattoirs of the Al- Diwaniyah 

DOI Number: 10.37506/ijfmt.v15i3.15504



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1419

and Al-Najaf Al-Ashraf provinces. DNA was extracted 
from the germinal layer of cysts (for humans, sheep and 
cows) as well as from the protoscolices of fertile cystic 
fluid. The PCR series reaction technique was performed 
using touch down for multiplication of the mitochondrial 
genes primers Cox (1) and Nad(1),molecular tests that 
the DNA were extracted from the protoscolices were 
better than DNA that was extracted from the germinal 
layer when PCR genes were amplified. The gene 
sequencing technology gene sequencer method and 
haplotype tree analysis was conducted for nine samples 
of PCR products it consisted of three samples for each 
(humans, sheep ,cattle), the samples No.(9) it is failed 
to give sequences therefore excluded. Protoscolices 
hydatid cyst were firstly collected then sterilizing 
disinfected the surface of the hydatid cysts by using 70% 
ethyl alcohol . The collection process was conducted 
under sterile conditions, as the fluid of the hydatid cysts 
was withdrawn with the floating protoscolices ,then 
the hydatid cyst was opened to extracting the germinal 
layer and placed in a sterile container and then washed 
by a washing physiological normal saline (0.9%) . the 
latter was collected in sterile test tubes and discarded by 
using the centrifuge at( 3000 rpm for 15 minutes) the 
supernatant, 70% ethyl alcohol was added to these tubes 
for preservation with pieces of the germinal layer and 
subsequently used in polymerase chain reaction (PCR) 
and haplotype genetic sequencing (13) .

PCR Technique: PCR technique was performed 
for in detection and genotyping of E.granulosus hydatid 
cyst based on mitochondrial Cox1 gene and Nad1 genes 
in isolates. This technique was carried out according to 
method described by (14).

Genomic DNA Extraction:Genomic DNA from 
hydatid cyst fluid and germinal layers samples were 
extracted by using gSYAN DNA Extraction Kit Geneaid.

Genomic DNA Examination:The extracted 
blood genomic DNA was checked by using Nanodrop 
spectrophotometer(THERMO. USA), which measured 
DNA concentration (ng/µL) and check the DNA purity 
by reading the absorbance at (260 /280 nm) as following 
steps:

1. After opening up the nanodrop software, chosen 
the appropriate application (Nucleic acid, DNA).

2.  A dry wipe was taken and cleaned the 
measurement pedestals several times. Then carefully 
pipette 2μl of free nuclease water onto the surface of the 
lower measurement pedestals for blank the system.

3.  The sampling arm was lowered and clicking 
OK to initialized the Nanodrop, then cleaning off 
the pedestals and 1μl of genomic DNA was added to 
measurement.

PCR Product Analysis: The PCR products of 
mitochondrial genes were analyzed by agarose gel 
electrophoresispicture (3-8) following steps:

1- 1.5% Agarose gel was prepared in using 1X TBE 
and dissolving in water bath at 100 °C for 15 minutes, 
after that, left to cool 50°C. 

2- Then 3µl of ethidium bromide stain were added 
into agarose gel solution.

3- Agarose gel solution was poured in tray after fixed 
the comb in proper position after that, left to solidified 
for 15 minutes at room temperature, then the comb was 
removed gently from the tray and 10µl of PCR product 
were added in to each combs well and 5µl of (100bp 
Ladder) in one well.

4- The gel tray was fixed in electrophoresis chamber 
and fill by 1X TBE buffer. Then electric current was 
performed at 100 volt and 80 AM for 1hour.

5- PCR products were visualized by using UV 
ttransilluminator.

DNA Sequencer Method: DNA sequencing method 
was performed for haplotype genotyping detection of 
Echinococcus granulosus according to the following 
step:     

1- The PCR product of mitochondrial nad1 gene 
were sent to Macrogen Company in southern Korea in 
ice bag by DHL for performed the DNA sequencing by 
AB DNA sequencing system. 

2- The DNA sequencing analysis (Phylogenetic 
tree analysis) was conducted by using Molecular 
Evolutionary Genetics Analysis version 6.0. (Mega 
6.0) and Multiple sequence alignment analysis based 
ClustalW alignment analysis and The evolutionary 
distances were computed using the Maximum Composite 
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Likelihood method by phylogenetic tree UPGMA 
method.

3- The molecular E.granulosusanalysis was 
done by phylogenetic tree analysis between local E. 

granulosus isolates and NCBI-Blast E. granulosus 
submitted genotypes.

Finally identified E. granulosus genotypes were 
submitted into of NCBI-Genbank to get Genbank 
accession number . 

Statistical Analysis: Experimental study were 
conducted as factorial experiments with completely 
randomized design and tested significantly by using least 
significant difference (L.S.D.) at level 0.05 for showing 
results significantly (15) . 

Results and Discussion

Results of the Polymerase Chain Reaction 
Technique for Cox1 Gene: The results of the PCR 
technique shows the success of all DNA amplification 
processes extracted from the protoscolices and the 
germinal layer of the mitochondrial gene Nad (1) 
whereas the results were positive in all samples of human 
Hydatid cysts (4, 5 and 6) and sheep (7, 8 and 9) and 
cattle (1, 2 and 3) after Perform an electrophoresis on 
the agarose gel. It showed the presence of the diagnostic 
gene for mitochondria Nad (1) gene at molecular weight 
400 base pair as shows in picture (1).

 

Picture(1): Agarose gel electrophoresis image that showed the PCR product analysis of mitochondrial 
Nad(1) gene in E. granulosus hydatid cyst samples. Where M: marker (100-2000bp) and positive Nad(1) 

gene at (400bp) PCR product.

Results of DNA Sequencer Technique and 
Phylogenetic Tree  .Analysis:

Results of E.granulosus haplotype: When 
examining the causative agent in hydatid samples, it 

is necessary to obtain a molecular characterization of 
population genetic patterns to gain a better understanding 
of the distribution and diversity of Echinococcus globally 
(6). In the present study nine random samples (from the 
germinal layer and the protoscolices suspensions) were 
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selected for each of the human, sheep and cattle, divided 
into three samples of all it, as the samples cattle of 
included the numbers (1,2,3), human (4, 5 and 6) and 
sheep (7, 8 and 9) due to the high material cost of the 
process DNA sequencing. The samples were sent to 
Macrogen in South Korea for the purpose of determining 
the DNA sequence of the mitochondrial gene Nad(1) 
located the E. granulosus. The samples No.(9) it is failed 
to give sequences therefore excluded.                            The 
results of the study showed, that isolation number (1, 8) 
H10 matching with the numbered isolation in the genetic 
bank with the code (MN 269989.1) where the matching 
ratios between them and the recorded isolation were 
(94.97, 92.10)%, respectively). Isolates No. (2,3) H11 
identical to the numbered isolation in the gene bank with 
the symbol (MN 269996.1) where the corresponding 
proportions between them and the recorded isolation 
(85.11, 85.06) % were respectively. Isolates No. 
(4,5,6) H15 matching with the numbered isolation in 
the gene bank with the symbol (MN 270000.1) where 

the corresponding proportions between them and the 
recorded isolation (95.79) % for all isolates. The isolation 
No.( 7) H5 is identical to the numbered isolation in 
the gene bank with the symbol (MH 050624.1) Ratios 
corresponding to it and recorded isolation (88.94)% . 
From these ratio concussed that there are relationship 
between cattle and sheep in identical haplotype (H10) 
that means the life cycle of parasite linked between dog 
, cattle and sheep. Whereas the relationship between 
human and cattle represented with identical haplotype 
(H11) , that means the most infection of human with 
hydatid cysts come from dogs that ate hydatid cysts 
from cattle. Through the study it was found that the two 
isolates number(1,8) these isolate genetically similar to 
isolates from sheep in the city (Saga in Japan), isolates 
number (2,3,4,5,6) genetically similar to isolates from 
sheep and yak in the city (Zhongba in China) (16). The 
isolates number(7) genetically similar to isolates from 
human in the China country (17) . There have been few 
studies and research related to this study (E.granulosus 
haplotype) . 

Table (1):The NCBI-BLAST homology sequence identity (%) of mitochondrial cytochrome Nad1 genes 
between local E. granulosus local isolates and NCBI-BLAST submitted haplotype E.granulosus isolates. 

Local isolate No.
Genbank Accession 

number

NCBI-BLAST Homology Sequence identity (%)

Identical 
Haplotype

Genbank Accession 
number

Identity (%)

E. granulosus cattle No.1 MT878537.1 H10 MN269989.1 94.97%

E. granulosus cattle No.2 MT878538.1 H11 MN269996.1 85.11%

E. granulosus cattle No.3 MT878539.1 H11 MN269996.1 85.06%

E. granulosus Human No.4 MT878540.1 H15 MN270000.1 95.79%

E. granulosus Human No.5 MT878541.1 H15 MN270000.1 95.79%

E. granulosus Human No.6 MT878542.1 H15 MN270000.1 95.79%

E. granulosus Sheep No.7 MT878543.1 H5 MH050624.1 88.94%

E. granulosus Sheep No.8 MT878544.1 H10 MN269989.1 92.10%

 

Table (2):Show the distribution and frequency of haplotype genetic typing in the current study and their 
percentage from NCBI.



1422    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The results of frequency percentage of the haplotype 
genetic in the current study of the taken samples (8) show 
that the prevalence and frequency of haplotype genetic 
H15 was 37.5%, followed by the genotype( H10,H11) 
at 25% for both them , and the lowest was the genotype 
(H5) at 12.5% .  the human samples registered 100 % 
for (H15) ,The sheep registered 50 % for H5, H10.While 
cattle samples registered 33.3 % for H10 and 66.6 for 
H11 .The isolation H15, according to Table (1) and (2), 
shows that the infection came to humans as a result of 
dogs were fed hydatid cysts of cattle origin, and there 
is no relationship between sheep and humans, while 
there is a relationship between sheep and cattle in the 
Haplotype (H10). This study is in agreed with (18 ,19) , 
which found that most human infections were the result 
of dogs were fed hydatid cysts of cattle origin. Disagreed 
with (20) study, where it was found that sheep enter the 
life cycle with humans. The reason for the difference in 
the results may be due to the difference in the size of 
the samples, their number, origin and time of collection, 
the difference in geographical areas, the nature of 
animal feeding in those areas, or the presence of dogs 
near the abattoirs and butcher’s shops that slaughter or 
sell a specific type of these animals (sheep, cattle) and 
thus contaminate water and vegetables by the feces of 
infected dogs, in addition to the customs and traditions 
of the inhabitants of those areas and the level of health 
awareness they have, and the extent of the spread of 
intermediate and final hosts to them, or it may be due to 

the adaptation of specific strains in those areas more than 
others (21 ,22,23,24,25,25 ).

Drawing Phylogenetic tree of the strains : 
Figure (1)shows Phylogenetic tree analysis based on 
mitochondrial cytochrome nad1 gene partial sequence 
in local E.granulosus isolates that used for genotyping 
analysis . The phylogenetic tree was constructed using 
Maximum Likelihood method and Tamura-Nei model 
tree method) in (MEGA X version). The E.granulosus 
cattle isolates No.1, No.2, and No.3 were showed genetic 
related to NCBI-BLAST E. granulosus haplotype H10 
and H11 isolates. The E. granulosus Human isolates 
No.4, No.5, and No.6 were showed genetic related to 
NCBI-BLAST E.granulosus haplotype H15 isolates. 
Whereas, the E. granulosus sheep isolates No.7 and 
No.8 were showed genetic related to NCBI-BLAST 
E.granulosus haplotype H15 and H10 isolates at total 
genetic changes (0.050-0.150%). Figure (1) shows 
that the sample No. (7) which isolated from sheep as 
well as the cattle samples numbered (2,3) have a very 
large genetic variation when compared to the other 
samples under study that appeared in the phylogenetic 
tree, beside the samples that registered with the NCBI-
Blast in a diameter by drawing 0.150,then followed by 
Sheep sample No. 8, with diameter by drawing 0.10, 
then followed by the sample of cattle of No.(1) Finally, 
human samples (4,5,6) came with very little genetic 
variation and close to the recorded international samples 
( 24 ).
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Figure (1): Phylogenetic tree of isolates samples in the current study and compairson with another 
inernational isolates are registrated in NCBI.

(0.050) The amount of measurement of genetic variation on the genetic tree

Blue color = human samples , Green color = sheep 
samples , Red color = Cattle samples. 
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Abstract 

Background: Persistent hepatitis C virus (HCV) infection is a significant cause of chronic liver disease and 
has often enhanced liver iron, causing iron overload connected with liver damage. Hepcidin is the primary 
regulatοr of iron metabοlism and inhibits iron absοrption and erythrophagocytosis recycling. Decreasing 
hepcidin in CHC is a possible pathophysiological iron overlοad mechanism. Chrοnic hepatitis C virus 
(HCV) infection is often assοciated with markers of elevated iron stοres. 

Objective: Estimate the amount of serum hepcidin in patients with chronic hepatitis C (CHC) and investigate 
the effect of the hepcidin level on iron status. 

Methods: The research was included 54 patients diagnosed with hepatitis C virus infection as HCV positive, 
antibody identification of HCV (anti-HCV) and viral load by quantitative real-time PCR as well as 50 
healthy subjects registered in the research. Hepcidin concentrations were determined by the research group. 
The parameter of serum iron was determined along with liver functions. 

Results: Among the studied fifty-four of HCV positive patients hepcidin level was a normal when compared 
with healthy controls. Serum hepcidin level was found to be reduced in CHC patients as compared to 
controls (P<0.001). Serum iron was a highly significant decrease in healthy controls when compared with 
HCV patient. As regards serum ferritin and Transferrin saturation (TS%) were a highly significant increase 
in HCV patients when compared with healthy controls. Serum TIBC in controls was substantially higher 
than inpatient groups. Liver function was a Significant increase level of liver enzymes as AST, ALT, ALP, 
and TSB detected in group of patient when compared with healthy controls, (P < 0.001). 

Conclusion: These results, indicate that Hepcidin levels in patients with CHC were significantly lower the 
suppression of this hormone by hepatitis C virus is likely an important factor in liver iron accumulation.

Keywords: chronic hepatitis C, serum ferritin, serum hepcidin, serum iron, serum total iron-binding capacity

Introduction

Arοund 180 milliοn peοple glοbally were infected 
with hepatitis C .(1) It is well knοwn that within 20 
years οf infectiοn, rοughly 20% οf chrοnic hepatitis C 
(CHC) patients will advance tο cirrhοsis, the estimated 
annual threat οf hepatοcellular carcinοma (HCC) is 
3–7 percent.(2) Patients with CHC οften create mild 
tο mοderate irοn οverlοad. (3) Many experimental and 
clinical studies shοw that excessive CHC irοn is a 
cοfactοr that encοurages the grοwth οf hepatic damage 

and reduces the risk οf fibrοsis, cirrhοsis, and HCC .(4) 

The hepatic irοn cοncentratiοn was inversely assοciated 
with the antiviral respοnse.(5) Phlebοtοmy irοn remοval 
increases liver functiοn testing and histοlοgy (6), 
increases the prοbability οf οngοing hepatitis C (HCV) 
eradicatiοn οf antiviral treatment(7), and decreases 
HCC in CHC patients.(8) The elucidatiοn οf CHC’s 
irοn accumulatiοn prοcesses can, therefοre, prοvide 
new tοοls tο manage CHC οr prevent its cοmplicatiοns 
.(9) The liver emerged as the main οrgan in systemic 
hοmeοstasis regulatiοn when hepcidin was discοvered 
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.(10) Hepcidin is a peptide hοrmοne οf 25 aminο acids 
primarily synthesized by hepatοcytes and negatively 
cοntrοls twο critical measures οf irοn hοmeοstasis: 
duοdenal absοrptiοn and release οf irοn recycling irοn 
frοm macrοphages. (11) At the mοlecular level, hepcidin 
binds tο ferrοpοrtin, a membrane irοn expοrter heavily 
expressed by enterοcytes and macrοphages. (12) These 
results in ferrοpοrtin internalizatiοn and degradatiοn 
decreased the entry οf irοn intο the plasma cοmpartment. 
(13) Hepcidin expressiοn is mοdulated by irοn stοres and 
therefοre decreases the irοn deficiency tο encοurage 
irοn absοrptiοn, While replenishment οf irοn increases 
tο prevent pathοlοgical οverlοad. Inflammatiοn alsο 
causes expressiοn οf hepcidin and suppresses hypοxia 
and anemia .(10) 

Subjects and Methods

The study was included fifty-four samples of Al-
Karama Teaching Hospitals and General Public Health 
Central Laboratory hepatitis C infected patients (HCV) 
and fifty controls. This research was performed between 
February 2018 and April 2019 in Kut City.In these 
samples. Mini VIDAS system (enzyme immunoassay) 
ferritin level assay, The saturation of transferrin was 
calculated by separating the serum iron concentration by 
complete iron-binding ability and multiplying by 100. 
The iron and TIBC were evaluated using colorimetric 
iron measurement and TIBC was performed .(14,15) Serum 
hepcidin has been determined usingSinoGeneClon 
Biotech (China) commercial ELISA kits by Human 
Reader Systems, (Germany) It is a strong stage enzyme-
linked immunosorbent assay (ELISA), based on the 
principle of competitive binding. The microtiter wells 
are covered with an antigenic monoclonal antibody. 

Statistical Analysis

IBM Sοcial Science Statistical Package (SPSS) 
versiοn 23 (USA) was cοnducted tο identify all statistical 
relatiοnships between the categοry grοup. The mean and 
standard mean errοr (SE) were designated as parametric 
variables. The differences for all relatiοns were based on 
twο-tailed P-value at significant level≤0.05. 

Result

In both patient groups and controls, serum hepcidin 
(μg / L) was identified. There was a highly significant 
decrease in HCV patient when compared with healthy 
controls, with a mean ±SD of 57.4±39.64 and 85.8 
±56.75 , respectively (P < 0.001). As regards serum 
iron (µg/dl) in both groups patients and controls, there 
was a highly significant decrease in healthy controls 
when compared with HCV patient, with a mean ±SD 
of 84.6 ±29.44 and 123.6±26.59 respectively (P < 
0.001). As regards In both patient groups and controls, 
serum ferritin (ng / ml) increased significantly in HCV 
patients compared to healthy controls, with a mean 
±SD of 1540±1771and127.7 ±40.29 , respectively (P < 
0.001). Serum TIBC (µg/dl) was significantly higher in 
controls than in group of patient, with a mean ±SD of 
213.3±43.89 and 173.3±41.6 , respectively (P < 0.001). 
Transferrin saturation (TS%) in group patient and 
controls there was a highly significant increase in HCV 
patients when compared with healthy controls, with a 
mean ±SD of 47.5±12.8 and 24.3 ±7.63 , respectively 
(P < 0.001). There was a high significant difference of 
AST, ALT, ALP, and TSB detected in group of patient 
when compared with healthy controls, (P < 0.001) as 
shown in Table 1.

Table 1 - Serum Iron parameters and Liver function test in HCV patients and control. 
Mean ±SD

Item
HCV
n=54

Control
n=50

p-value≤

IRON/µg/dl 123.6±26.59 84.6 ±29.44 0.001

TIBC/µg/dl 270.6 ±52.03 321 ±53.19 0.001

TS% 47.5±12.8 24.3 ±7.63 0.001

S.F ng/Ml 1540 ±1771 127.7 ±40.29 0.001
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Hepcidin µg/L 57.4 ±39.64 85.8 ±56.75 0.001

AST u/L 61.95±37.44 18.09±10.24 0.001

ALT u/L 63.97±44.49 19.14±10.02 0.001

ALP u/L 192.19±90.69 73.2±17.57 0.001

TSB mg/dL 1.9±0.98 0.88±1.2 0.001

Fig-1 PCR levels of hepatitis C virus RNA  

Cont... Table 1 - Serum Iron parameters and Liver function test in HCV patients and control. 

Viral load detection .

The molecular quantitative technique with Real-
Time PCR was used to confirmed the serological 
diagnosis and for measurement of the viral loads 
(concentrations) in the blood of 54 HCV patients .The 
results revealed that 45(83.3%) of seropositive patients 
were gave positive results for HCV RNA, and 9 (16.6) 
was undetectable for HCV RNA . Viral load level CHC 
was 36(80%) of patients had low viraemia (HCV RNA 
level: <100 000 IU/ml),3 (6.6%) of patients had moderate 
viraemia (HCV RNA level: 100 000–1 000 000 IU/ml) 
and 6 (13.3%) of patients had high viraemia (HCV RNA 
level: >1 000 000 IU/ml), as shown in (Fig. 1) 

Discussion

In the current study, we demοnstrated that HCV 
patients had a highly significantly lοwer hepcidin 
cοncentratiοns than thοse οf matched cοntrοls. This is 
cοnsistent with the results Fujita, et al. and Farid, et al. 
hepcidin levels in the liver tissue οf chrοnic hepatitis 
C virus infectiοn(CHC) were significantly lοwer than 
cοntrοls.(16),(17) Fujita, et al., pοstulated that hepcidin 
indices in HCV patients were cοnsiderably lοwer. 
Lehleh, et al., demοnstrated that CHC patients had a 
highly significantly lοwer hepcidin cοncentratiοns than 
thοse οf matched cοntrοls. Hepcidin dοwn regulatiοn 
is likely tο cοntribute tο liver irοn accumulatiοn in this 
cοnditiοn, and HCV infectiοn may directly mοdulate 
hepcidin expressiοn as it induces reactive οxygen species 
(RΟS) thrοugh increased histοne deacetylase activity.(18) 
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This is in agreement with the findings οf (19), (16),(20),(21) 
Whοse stated that serum hepcidin was significantly lοwer 
in CHC patients than in controls. Serum hepcidin, there 
was highly significant decrease in S. hepcidin level in 
CHC patients This gοes in agreement with Mοhamed et 
al(22,23) whο stated that Serum hepcidin was significantly 
lοwer in CHC cirrhotic patients than in cοntrοls and 
hepcidin level was significantly decreased in HCC cases 
than liver cirrhοsis, CHC and controls. Pietrangelο et 
al. (24) reported a decrease in serum hepcidin alοng with 
increased serum ferritin in decompensated cirrhotic 
patients and the levels alsο cοrrelated with the severity 
οf the disease. These results were agreement with 
Mοhamed et al. (23) Whο fοund that serum irοn in 
patients with CHC was cοnsiderably greater than the 
cοntrοl grοup and Fujita, et al.(16) whο cοncluded that 
serum irοn levels and transferrin saturatiοn in HCV+ 
patients were significantly higher than thοse withοut 
viral infectiοn.Οur results were cοnsistent Οikοnοmοu 
et al. (25) whο made a study οn 192 patients with 
decοmpensated cirrhοsis. They fοund that high serum 
ferritin is assοciated with wοrse οutcοmes in patients 
with decοmpensated cirrhοsis. Alsο, Finkenstedt et al. 
(26)cοnfirmed in their study that high serum ferritin and 
transferrin saturatiοn are assοciated with pοοr survival in 
liver cirrhοsis.In additiοn tο that, TBIC was significantly 
decreasing in HCV patients than in the cοntrοl grοup. 
These results were an agreement with Vagu, et al. (27) whο 
cοncluded that οbserved significantly elevated levels οf 
serum irοn (P < 0.05) and ferritin (P < 0.001), assοciated 
with lοwer levels οf TIBC (P < 0.05) in patients CHC.
In this study the transferrin saturatiοn in HCV patients 
were significantly higher cοmpared tο the cοntrοl grοup. 
Οur results were in agreement with Fujita, et al.(16) 

whο cοncluded that transferrin saturatiοn in HCV+ 
patients was significantly higher than those without 
viral infectiοn, and tοtal irοn scοre was significantly 
higher in the HCV+ grοup than in the HBV+ οr HCV– 
HBV– grοups star and Dbaibο. (28)repοrted that mild-
tο-mοderate irοn οverlοad is a cοmmοn finding amοng 
patients with chrοnic HCV infectiοn; indeed, up tο 30–
40% οf them may shοw increased serum transferrin-irοn 
saturatiοn and serum ferritin οr increased hepatic irοn 
cοncentratiοn.

Οur study has shοwn that irοn burden affects liver 
functiοn in thalassemic patients. The level οf serum 
AST, ALT , ALP and TSB in β-thalassemia with HCV 

patients increased significantly P<0.001in compared to 
the cοntrοls. Οur result is agreement with the finding οf 
.(29) There is an important correlation between the degree 
of SGPT, SGTOT, and GGT represented by saturation 
transferrin and SF concentrations. Signs of abnormal 
liver function, i.e., high levels of SGPT, SGTOT, GGT, 
and alkaline phosphatase, were commonly observed in 
patients with phosphatase compared to patients with a 
lower level of phosphatase. Wanachiwanawin et al. 

repοrted that subjects with positive anti-HCV results 
generally had higher levels οf ALT and AST compared 
tο those with negative anti-HCV results.(29) Οther factοrs 
such as use οf irοn chelatiοn and frequency οf transfusiοn 
may alsο affect the serum ferritin and aminοtransferase 
level. Higher serum concentrations were severely 
associated with liver disease, particularly infectious with 
HCV. In reality, greater transferrin saturation values and 
serum concentrations were combined with high ALT, 
AST, and ALP activity.

Conclusion 

These results, indicate that Hepcidin levels in patients 
with CHC were significantly lower the suppression of 
this hormone by hepatitis C virus is likely an important 
factor in liver iron accumulation.Liver diseases are 
associated with significantly higher serum levels ,ferritin 
and transferrin saturation values. The iron overload and 
HCV infection increase oxidative stress, which causes 
or increases liver inflammation and fibrosis. However, 
a still unresolved issue is whether higher iron levels 
increase the risk for developing chronic hepatitis C, or, 
conversely, whether liver damage causes increases in 
iron levels. Regardless of which occurs first, it is likely 
that increased iron levels contribute to the progression of 
hepatic injury and fibrosis. 
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Abstract

Background: In dental practice the Diode laser is considered as a good tool for oral soft tissue surgeries due 
to its effectiveness in cutting soft tissue with minimal bleeding and post-operative pain and edema. 

Aim behind this study is to evaluate histologically the thermal effect created by diode 810 nm diode laser 
with use of methylene blue stain. Material and Methods: 60 incisions with length of 2 cm made on 60 
samples of dimensions (2,1.5,0.5) cm on the dorsal surface of three sheep tongues was divided into four 
groups. Group I, 10 incisions (1.5W), Group II, 20 incisions (1.5W), Group III 10 incisions (2.5W) and 
Group IV 20 incisions (2.5W). Groups (I,III) without stain and groups (II, IV) with adding of methylene blue 
stain 1%. 810 nm diode laser used in C.W, with initiated fiber optic. 

Result: highly significant increase of incision depth for groups (II ,IV) with (P≤0.01), highly significant 
decrease in damage width for both (II ,IV) groups with (P≤0.01). 

Conclusion: use methylene blue stain with diode 810 can result in decreasing the thermal damage produced 
by laser.

Key words: 810 nm diode laser, Methylene blue, Thermal effect. 

Introduction

The laser is a comparatively novel and contemporary 
tool developed in 1960 by Maiman (1). The used of laser 
in dental practice with subsequent improvements and 
innovations over time Since first successful application 
in dentistry in 1977 (2).The unique characteristics of Laser 
which are collimation, coherence, and monochromatic 
radiation, render special application in medicine and 
surgical field, especially in oral and maxillofacial surgery 
(3). Laser wavelengths like (2,780 nm, 2,940 nm) work on 
soft and hard tissue while diode laser 810 nm work on soft 
tissue only and has excellent incision performance, very 
good surgical and hemostatic action via sealing small 
lymphatic and blood vessels which result in minimize 
post-operative pain and edema (4, 5). The initial tissue 
influence is determined by laser wavelength, optical and 
thermal tissue properties (6). The interaction mechanism 

of laser on soft tissue is determined by degree of laser 
energy absorption by target tissue chromophores inside 
tissue components (7). The well absorption of diode laser 
by melanin, hemoglobin and other chromophoers which 
are exist within tissue (8). Which render diode laser cuts 
tissue precisely, coagulate, ablate and vaporize tissue 
with less trauma.(9,10). The aim of this study is to evaluate 
histologically the surgical margin of incision made by 
810 nm diode laser with adjunct of methylene blue stain.

Materials and Methods

Sample preparation: Three fresh sheep’s tongues 
collected directly after animal scarification. Methylene 
blue stain used with concentration 1%.

Laser Device and Parameters: 810 nm diode laser 
(quick lase, UK) fig (1).The delivery of laser beam is 
through optical fiber, the power used are (1.5, 2.5) W, 
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in C.W mode.

Surgical procedure: 

60 samples of dimensions (2,1.5,0.5) cm and length 
of 2cm, on the anterior two third of dorsal surface of the 
tongues divided into four groups, Group I, 10 incisions, 
power 1.5 W without stain, Group II, 20 incisions, 
power 1.5 W with application of methylene blue stain 
1 % application on the surface, Group III, 10 incisions, 
power 2.5 W without stain, Group IV, 20 incisions, 
power 2.5 W with methylene blue stain 1%. For Group 
II and Group IV, the incisions made after application of 
methylene blue stain by micro-applicator. The fiber optic 

used perpendicularly on the dorsum of the tongue along 
the planned incisions as shown in fig (2). The samples 
transferred to container with 10% buffered formalin 
for histological examination. Double blind histological 
examination done with optical microscope, the samples 
are sliced and sectioned with microtome into thin cross 
section, fixed with 4% formaldehyde in phosphate – 
buffered saline to prevent tissue degradation, passed 
through more progressively ethanol bath to remove 
the water, After that through hydrophobic clearing 
agent, xylene for removing alcohol, Lastly the paraffin 
wax used as an infiltrating agent and epoxy resin as un 
embedding media.  

Figure 1: diode laser 810 nm 

Figure 2: the planned incision with methylene blue stain 
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Statistical Analysis

The Statistical Analysis System- SAS (2012), 
program was used to detect the effect of difference 
factors in study parameters. T-test was used to significant 
compare between means. Chi-Square test was used to 
significant compare between percentage in this study (11).

Result

Histological evaluation:

1. incision depth, incision width, damage depth, 
damage width.

A. Group I and Group II :The result shows that there 
is a significant difference in Incision width (I.W) and 
Damage depth (D.D) with P-value≤0.05. And significant 
difference Incision depth (I.D) and Damage width 
(D.W) with P-value≤0.01 between group I and group II 
as shown in tab.(1). 

Table 1: Comparison between group I and group II in I.D, I.W, D.D and D.W. 

Group
Mean ± SE

I.D (mm) I.W (mm) D.D (mm) D.W (mm)

Group I: Power 1.5 w, without 
stain

1.71 ± 0.05 0.730 ± 0.03 1.19 ± 0.04 0.980 ± 0.03

Group II: Power 1.5 w, methylene 
blue 1%

1.855 ± 0.02 0.870 ± 0.04 1.095 ± 0.02 0.795 ± 0.03

T-test 0.1059 ** 0.1221 * 0.0922 * 0.0906 **

P-value 0.009 0.0261 0.044 0.0003

* (P≤0.05) - Sig., ** (P≤0.01) -Highly Sig.

B. Group III & group IV: The result shows that there is no significant difference between group III and group IV 
in incision width. There is a significant difference between group III and group IV in incision depth, damage depth 
and damage width with P-value≤0.01, as shown in tab. (2). 

Table 2: Comparison between group III and group IV in I.D, I.W, D.D and D.W.

Group

Mean ± SE

I.D (mm) I.W (mm) D.D (mm) D.W (mm)

Group III: Power 2.5 w, without 
stain

1.76 ± 0.05 1.09 ± 0.02 1.42 ± 0.02 1.30 ± 0.03

Group IV: Power 2.5 w, methylene 
blue 1%

1.99 ± 0.03 1.17 ± 0.03 1.14 ± 0.02 1.06 ± 0.02

T-test 0.130 ** 0.1007 NS 0.0087 ** 0.0749 **

P-value 0.0009 0.1148 0.0001 0.0001

** (P≤0.01) -Highly Sig. , NS: Non-Significant. 
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2. Regularity and quality scale:

A. Group I & group II: The highest quality of incisions distribution is for group II with (P≤0.01). as shown in 
tab .(3). 

Table 3: Distribution of samples according to Regularity and quality in group I and group II.

Regularity and quality
Power 1.5 w, without stain 

No. (%)
Power 1.5 w, methylene blue 1% P-value

0 0 (0.00%) 0 (0.00%) NS

<2 5 (50.00%) 3 (15.00%) 0.0001 **

≥2 5 (50.00%)  7 (35.00%) 0.0294 *

4 0 (0.00%) 10 (50.00%) 0.0001 **

Total No. 10 20 --

** (P≤0.01)-Highly Sig.

B. Group III & group IV; The highest quality of incisions distribution is for group IV with (P≤0.01). as shown 
in tab.(4). 

Table 4: Distribution of sample according to Regularity and quality in group III and study group IV. 

Regularity and quality
Power 2.5 w, without stain 

No. (%)
Power 2.5 w, methylene blue 1% P-value

0 0 (0.00%)
 

 0 (0.00%)
NS

<2 4 (40.00%) 2 (10.00%) 0.0001 **

≥2 5 (50.00%)  6 (30.00%) 0.0074 **

4 1 (10.00%) 12 (60.00%) 0.0001 **

Total No. 10 20 --

** (P≤0.01)-Highly Sig.

Discussion

This study determined the effectiveness of using 
methylene blue stain with diode laser 810 nm for cutting 
soft tissue utilizing an in vitro model. The procedure for 
histological evaluation used in this study is commonly 

applied for examination of incision properties and 
thermal effect on oral tissue. The in vitro model utilize 
the tongue tissue which considered the criterion for 
examine laser cutting efficiency, as this model used 
by Wilder Smith et al (12). The histological evaluation 
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determined the incision properties and both lateral and 
deep damage of cutting epithelium through the basement 
membrane by laser along with using methylene blue 
stain as an external pigments. Each type of laser creates 
a degree of thermal damage by photothermal effect on 
target tissue. The thermal energy that transmitted by 
laser beam increase the tissue temperature at incidence 
point above the 100 c. The vaporization effect is the basis 
for laser action, that how laser cut tissue. The side effect 
of thermal reaction is due to increase the temperature of 
adjacent tissue which result in permanent or reversible 
damage. This damage is related tissue properties and 
laser wavelength (13). The presence of increased level of 
melanin pigments in the periodontal diseases increased 
the absorption of laser energy result in better cutting 
efficiency of laser (14). This study use the methylene blue 
stain as external pigments to act as target chromophores 
for laser beam which result in increase the absorption as 
the study of Agrwal et al 2018 (15). The results show that 
there was increase in I.D and I.W along with decrease 
in D.D and D.W in both II and IV which use methylene 
blue stain 1% using different powers which agree with 
result of Agrwal et al 2018. When target chromophoers 
are matching or near the applied laser wavelength, the 
laser beam will be absorbed with high percentage rather 
than scattered (16). The methylene blue stain (pigments) 
act as photoreceptors (chromophores) for laser energy 
that exist on the tissue surface along with hemoglobin 
and melanin which are the photoreceptors exist inside the 
oral tissues (16). The result of incisions margin regularity 
show that the incisions made with use of methylene 
blue in both II and IV groups were with heist quality 
and smooth regular surface than other I and III groups 
without stain, which measured according (17) . The scale 
of incision regularity was from 0 – 4. The worst quality 
of incision is scored with 0, the rough and uneven edge 
scored with (<2), the smooth linear border of incisions 
with score (≥2), the highest incision quality is scored as 
4. (18). When the selected wavelength absorbed with high 
degree from water based chromophores, result in sharp, 
well defined, smooth incision with minimal sub surface 
disturbances (19). For future studies to utilize an in vivo 
model.

Conclusion: using methylene blue stain 1 % with 
different powers of diode laser 810 nm can assist to 
decrease the thermal damage caused by laser heating. 

Conflict of Interest: No

Source of Funding: Self funded

Ethical Clearance: Not Required 

References

1. Mavrogiannis M, Thomason JM, Seymour 
RA. Lasers in Periodontology Dent Update 
2004;31:535-38, 541-42, 545-47. 

2.  Stabholz A, Stabholz A, Leopold Y, Rosenburg 
Y, Moshonov J. Lasers in dentistry. Part 
ADevelopment, characteristics, structure, 
principles of operation and types of lasers. Refuat 
Hapeh Vehashinayim 2001;18:11-23, 61.

3.  Deppe H, Horch G. Laser applications in oral 
surgery and implant dentistry. Laser Med Sci. 
2007; 2: 217-21

4.  Genovese MD, Olivi G. Use of laser technology in 
orthodontics: hard and soft tissue laser treatments. 
Eur J Paediatr Dent. 2010;1 1:44-48. 

5.  Stabholz A, Zeltser R, Sela M, et al. The use of 
lasers in dentistry: principles of operation and 
clinical applications. Compend Contin Educ dent 
2003; 24:935-948

6.  Douglas N, Dederich NH. Laser/tissue interaction. 
Algha Omegan. 1991; 84: 33-6. 

7. Walsh LJ. The current status of laser applications in 
dentistry. Australian Dent J. 2003; 48: 146-55.

8.  Raffetto N. Lasers for initial periodontal therapy. 
Dent Clin North Am. 2004;48:923–36

9.  Goharkhay K, Moritz A, Wilder-Smith P, Schoop 
U, Kluger W, Jakolitsch S, et al. Effects on oral soft 
tissue produced by a diode laser in vitro. Laser Surg 
Med.1999;25:401–6.

10.  Adams TC, Pang PK. Lasers in aesthetic dentistry. 
Dent Clin North Am. 2004;48:833–60.

11.  SAS. Statistical Analysis System, User’s Guide. 
Statistical. Version 2012, 9.1th ed. SAS. Inst. Inc. 
Cary. N.C. USA.

12. Wilder-Smith P, Arrasita AMA, :Liaw LH, Berns 
M. Incision properties and thermal effects of three 
co2 laser in soft tissue. Oral surg Oral med Oral 
Pathol Oral Radiol Endod 1995;79(6):685-691.

13.  Miyazaki H, Kato J, Watanabe H, Harada H, 
Kakizaki H, Tetsumura A, Sato A, Omura K 
Intralesional laser treatment of voluminous vascular 
lesions in the oral cavity. Oral Surg Oral Med Oral 



1436    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Pathol Oral Radiol Endod 2009, 107(2):164-172.

14.  Walinski C. Irritation fibroma removal: A 
comparison of two laser wavelengths. Gen Dent. 
2004;52:236–8.

15. Agrawal AA, Prabhu R, Sankhe R, Wagle SV. 
Influence of external chromophore on cutting 
efficacy of 940 nm diode laser: An In vitro animal 
study. Contemp Clin Dent 2018; 9:S79-82.

16.  Sankaran V., et al. “Comparative study of polarized 
light propagation in biologic tissues”. Journal of 
Biomedical Optics. 7.3, 2002: 300-306

17.  Azevedo AS, Monteiro LS, Ferreia F, et al. In Vitro 
histological evaluation of the surgical margin made 
by different laser wavelengths in tongue tissue. J 
Clin Exp Dent.2016;8 (4):e396. Published 2016 
Oct 1. Doi:10.4317/jced.52830.

18.  Baxter GD, Diamantopoulos C, O’Kane S, Shields 
T. D, Allen J. Therapeutic Lasers Theory and 
Practice. Harcourt Publishers Limited, first edition. 
1999 pp. 56-64.

19.  parker, s. verifiable cpd paper: laser-tissue 
interaction. british dental journal, 2007, 202 (2), 
73-81 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1443

The Protective Effect of Cladophora glomerate Algae 
Ethanolic Extract on Some Biochemical Parameters in Rats 

Experimental Induced Diabetes

Amal K. Abbas1, Lubab G. Ali2, Osama, I. Awad3, Shaymaa, A. Ezaldeen3

1Assist Prof; 2Lect.; 3Researcher/ University of Baghdad/ College of Science, Iraq

Abstract

The efficacy of alcoholic extract of Cladophora glomerate(Cg) algae in lowering levels of glucose , cholesterol 
and triglycerides in male rats with diabetes induced with Alloxan and as will as the histopathology of the 
pancreas was investigated in this report. The results showed that the alcoholic extract of algae reduced of 
glucose cholesterol and triglycerides levels significantly and a histological examination of pancreatic tissue 
revealed the therapeutic potential of Cladophora glomerate algae in inhibiting alloxan toxicity of alloxan.

Keywords: Alloxan, Cladophora glomerate, cholesterol, triglycerides. 

Introduction 

Diabetes is one of the most sever health and social 
economic challenges facing development nation. 
Depending on geographical and ethnic factors, the 
incidence of diabetes varies between peoples of the 
world ( 1). Oxidative stress has been reported as leading to 
excessive development of free radicals that are involved 
in diabetes pathogenesis and its complications. The 
development of (ROS) reactive oxygen species is one 
most common of complications of diabetes(2,3).Reactive 
oxygen species can damage cells and contribute to 
insulin resistance, diabetes is characterized by a rise in 
the the percentage of metabolism and enzyme deficiency 
of as result of increased oxidative stress induced by 
pancreatic β-cells beta cells damage In addition damage 
can result from the excessive generation of free radicals 
associated, especially in liver, kidney, blood vessels, 
immunological system ,small and large intestine (4,5).

Alloxan is commonly used as a potent oxidant to 
cause insulin-dependent diabetes in laboratory animals. 
It functions by production of reactive oxygen species 
from the body metabolic reactions, along with a large 
increase concentration of cytosolic calcium, which can 
rapidly cause damage pancreatic β_-cells(6). 

Because of the progress of studies and research on 
the use of herbs and plants in medicinal therapy. The 

use of herbs and plants has been shown to yield better 
outcomes than the chemicals produced and minimize 
exposure to side effects, including :Cyperus rotundus, 
Teuctium polium, Prosopis farct and Camillia sciences. 
It has been found that its aqueous extracts are capable of 
reducing blood glucose levels.

Cladophora glomerata(Cg) is a filamentous green 
alga typically spread throughout freshwaters of the world, 
the classification of Cl. Glomerata is difficult because 
the high morphological plasticity of species glomerata. 
Microscopically, its appear as thalli are consist of joined 
cylindrical cells, with lengths of 6-20 μm, widths of 
4-10μm and with dichotomously branching filaments. 
Usually it tends to stay on one spot, which makes it easy 
to remove (7). This species In Iraq is the most common 
of the five algal species discovered during in Iraq during 
a review of two stations in Tigris River in Mosul and 
Baher AL-Najaf(8) .The present study aims to test the 
effectiveness of the alcoholic extract of algae on some 
biochemical variables in normal white male rats afflicted 
with experimental diabetes induced by Alloxan.

Materials and Method

Preparation of extract

The method of used (9) was dependent on the 
preparation of Cladophora glomerata extracts. The 
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dried plant samples were weighed and then powdered by 
heating at 50°C for an hour. After that, the extract was 
filtered using filter paper (Whatman n0.1). Plant extract 
was processed filtrate was at 4°C after the filtrate was 
evaporated. The algal powder was prepared in graduated 
concentrations by dissolving 1 g of the dry extract in 2 
ml of ethanol to obtain 500 mg /ml with the solution the 
main measurement and being prepared from 128 mg/ml 
and 256 mg/ml

Animals Experiment:

In this study, thirty healthy Westar albino males rats 
were used in the experiment between their age (12-15) 
weeks and weight ranged from (200-250) gm. Rats were 
maintained at temperature (25± 2) C0 under a constant 
12hr light/12hr dark exposure cycle and had free access 
ad libitum to maintenance food and water maintenance. 

Induction of diabetes:. 

In animals experiment, diabetes was induced by 
treatment with a single intraperitoneal dose of alloxan 
monohydrate (150 mg| kg b.w).When injected with 
normal saline by the control group. The rats were screened 
for hyperglycemia status after 48 of alloxan injection 
by glucometer blood glucose level measurement. The 
induction of diabetes induction was confirmed with a 
glucose level of above 200mg/dl(10). 

Experimental design

The animals were divided to (6) equal groups as 
follows: 

(G1) first group: as negative control group (did not 
receive any type of treatment).

(G2) second group: considered control positive 
(diabetic rats).

(G3) third group: diabetic rats treated with orally 
administration of algae extract at 128mg/ml for 4 weeks.

(G4) fourth group: diabetic rats treated with orally 
administration of algae extract at 256mg/ml for 4 weeks.

(G5) fifth group: treated with orally administration 
of algae extract at 128mg/ml for 4 weeks.

(G6) six group: treated with orally administration of 
algae extract at 256mg/ml for 4 weeks 

After 4 weeks of blood samples collected from each 
rat anesthetized by cardiac puncture with ether, serum 
held at -200Cuntil was used to estimate: blood glucose 
levels ,cholesterol, triglycerides, liver enzymes( ALP, 
AST and ALT) using standard kits.

Histological Examinations

After organs separation, pancreatic samples were 
obtained from animals and fixed in 10% buffered neutral 
formalin solution, dehydrated in ethanol (70%), cleared 
in xylene, and embedded in paraffin. Hematoxylin and 
Eosin (H&E) were used to stain 5 μm thick paraffin bits 
which then examined microscopically (11). 

Statistical Analysis

The mean± Standard Error of mean(M±SE) 
were expressed as results. Using ANOVA, statistical 
significant was identified between the variance groups. 

Results and Discussion

Effects of Cg on Blood Glucose of Experimental 
Animals

The results of this study which described in the table 
(1) showed that significant difference (p>0.05) between 
the level of blood glucose in the diabetic group compared 
with negative control group and treated groups. 

Group
Blood Glucose (mg/dl) 

(M±SD)

G1 90.7 ±5.6

G2 338 ±9.3٭

G3  ٭ ±4.8 192

G4 125.2± 1.4٭

G5 78.2 ± 6٭

G6 49 ± 5.1٭

Values as (Mean± SD)

Significance difference (𝑃 < 0.05)٭
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Blood glucose levels are the main predictor 
of diabetes. Alloxan treatment in diabetic group 
caused pathological damage pancreas and resulted 
in significantly low insulin secretion from βcell in 
contrast to the negative control group. Alloxan causes 
diabetes by destroying the insulin pancreatic secreting 
cells. The generation of free radicals displayed both in 

vivo and in vitro is one of the intracellular event due to 
cytotoxicity(12,13).The results showed that the curative 
effects of Cg extract as demonstrated by a major 
reeducation in blood glucose levels could indicate the 
efficacy of extract inhibitory effects on glycogenolysis 
and gluconeogenesis and avoiding glucose absorption 

in the intestines (14) or it may be due to the action of 
Phenolic compounds which induced insulin secretions 
from pancreatic beta cells, and inhibit of glucose 
synthesis from non-carbohydrate sources including 
amino acids during gluconeogenesis. 

Effects of Cg on Lipid Profile of Experimental 
Animals

As shown in Table (2), in the positive group 
cholesterol and triglyceride increased significantly group 
compared to those in negative group and HDL decreased 
and LDL increased both significantly in positive group, 
be in accordance with previous research(15,16). 

Table (2) Effects of Cg on Lipid Profile of Experimental Animals after 4 weeks. 

Group Chol(mg/dl) Trig (mg/dl) HDL (mg/dl) LDL (mg/dl)

G1 126.9 ± 7.3 133.5 ± 10 86.7 ± 3.2 68.3 ± 9.810.2

G2 ٭9.0 ± 231.6 ٭11.8 ± 236.9 ٭2.8 ± 35.6 ٭10.2 ± 166.4

G3 ٭4.8 ± 169.1 ٭6.2 ± 158.1 ٭6.1 ± 120.9 ٭1.4 ± 42.5

G4 ٭1.9 ± 144.8 ٭2.5 ± 118.4 ٭1.9 ± 59.3 ٭4.1 ± 93.0 

G5 ٭2.1 ± 118.4 ٭3.1 ± 97.3  ٭5.6 ± 80.8 ٭2.2 ± 60.3 

G6 ٭2.6 ± 121.1  ٭1.7 ± 82.2  84.0 ± 2.4 ٭2.8 ± 62.4 

Values as (Mean± SD)

 Significance difference (𝑃 < 0.05)٭

Increased lipid profile levels in rats with diabetes 
can be associated with an a rise in increase cholesterol 
absorption due to a decrease in cholesterol biosynthesis 
by increasing the activity of the cholesterol acyl 
transferase enzyme. This decrease may be due to an 
The high amount of free radicals produced causes an 
increase in the concentration of low-density lipoproteins 
of cholesterol and the speed of its oxidation, which 
contributes to a decrease in the concentration of HDL 
cholesterol in the blood serum, and the reason can be 
attributed to oxidative stress due to elevated glucose 
levels, which contributes to a rise in lipoproteins 

breakdown and production that is involved in HDL 
Apolipoprotein the synthesis leading to a decrease in 
HDL and stopping the process of converting cholesterol 
from the blood to the liver(17).

As compared to the negative control group ,the 
results showed a substantial decrease levels cholesterol 
,triglycerides ,LDL as well as a significant increase 
HDL in the groups treated with extract Cg extract. The 
substantial decrease in treated groups may be attributable 
to the presence of polyphenols in these extracts that 
prevent the oxidation of low-density lipoproteins to 
cholesterol by associating these phenols with low-
density cholesterol lipoproteins, thus preventing their 
oxidation and reducing their blood serum concentration 
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It is possible that this is due to the effects of Cg 
which is opulent source of bioactive compounds . 
Alkaloids, Tannins, Phenols and Flavonoids were 
discovered in Cg during a screening examination and 
they have therapeutic efficacy such as anti-inflammatory 
antioxidant, anticancer, antimicrobial, , and antiviral (18).

Histological Examination 

The histological examination of the pancreas of 
negative control group G1 showed normal appearance 
of the lobules containing acini and islets of Langerhans 
(fig 1) 

Figure 1: A section of the pancreas of negative control group G1 showed normal structure (400x) (H&E) . 

Fig. (2) showed damage and degeneration of islet 
acini cells, Langerhans with islet shrinkage of islet, and 
presented various alterations of rat’s pancreas as well 
as several histological alternated in pancreas section of 
(G2) that was a administrated by Alloxan.

Alloxan induced toxicity is caused by reactive 
oxygen species mediated lipid peroxidation which 
induces osmotic imbalance ,this osmotic imbalance 
eventually contributes to the cell s histological alternated 

or may be induced by pancreatic enzymes such as lipase 
and trypsin, which are secreted into the pancreatic cells 
and play a role in causing damage such as necrosis, which 
spreads to the cells of the nearby tissues rather than the 
cells of the distant tissues and appeared in different areas 
of the cells of the acinus and more importantly in the 
cells of the Islets of Langerhans is modified(19,20). Similar 
effects of alloxan on pancreatic cells were observed in 
previous studies (21,22). 
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Figure (2): A section of the pancreas of positive control group G2 (400x) (H&E) .

Also histological examination pancreas of animals given alloxan and Cg extract alloxan and Cg extract (G5 and 
G6 )shows that the cells look like regular histological structure of pancreas with scattered necrosis cells,; this suggest 
that Cg extract promotes the regeneration of the damaged islets, as shown in fig. (3 and4), this is may be because the 
active chemical compounds in Cg extract have a synergistic impact on the pancreas(23,24,). 

 

Figure (3): A section of the pancreas of G5 (400x) (H&E)
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Figure (3): A section of the pancreas of G6 (400x) (H&E) 
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Abstract

The Aim: To estimate the association of TSHR gene (rs2268458) polymorphism and some biochemical 
parameters among hyperthyroidism and hypothyroidism patients

Methods: The study included 100 samples collected from patients who have thyroid disorders 
(Hyperthyroidism and Hypothyroidism) in The National Diabetes Center, Al- Mustansiriyah University in 
Baghdad and 50 healthy as a control group. body mass index (BMI), thyroid stimulating hormone (TSH), 
T3and T4 assay were performed. The genetic study included an extraction of genomic DNA and PCR 
technique to examine SNPs polymorphisms (rs2268458) within the TSHR gene in thyroid patients and 
controls.

Results: The results of nucleotide sequence indicated a statistically significant association between TSHR 
rs2268458 with hyperthyroidism (χ2 = 4.8, P = 0.09) as compared to healthy group at P> 0.05.The mutant 
homozygous(CC) and allele (C) may be consider as a risk factor for disease (χ2 = 6.86, P = 0.008).

On the other hand, the results of genotype distribution and allele frequency indicated no significant 
association between TSHR rs2268458 polymorphism and the incidence hypothyroidism (χ2 = 0.78, P = 0.7) 
as compared to healthy group at P> 0.05. 

Conclusion: TSHR gene rs2268458 polymorphism was associated with hyperthyroidism and allele C can be 
a risk factor (OR= 3.3 , χ2 = 6.86, P = 0.008) in hyperthyroidism Iraqi patients. 

Keywords: Iraqi patients ; Hyperthyroidism; Hypothyroidism; TSHR Gene rs2268458; Thyroid Disorders 

Introduction

Thyroid gland requires a sequence of particular 
conditions to produce its hormones which are affected 
by a large number of factors. The disturbances of these 
factors lead to cause thyroid disorders. 

Hyperthyroidism disorder also known as” 
thyrotoxicosis” occurs when the thyroid gland produces 
excessive amount of thyroid hormone in the blood more 
than the body needs. Hyperthyroidism causes many of 
the body’s functions to speed up(1). hyperthyroidism 
linked with a variety of signs as nervousness, fatigue, 
heat intolerance, trouble sleeping, hand tremors, 
irregular or rapid heartbeat, diarrhea, weight loss, 

goiter(2) . While Hypothyroidism is known as inability of 
the thyroid gland to make adequate thyroid hormone to 
obtain the metabolic requirements of the body(3)

. Also, 
hypothyroidism linked with a variety of signs as Cold 
intolerance, Dry skin Fatigue, Difficulty concentrating 
, Constipation, Depression, Weight gain, Hair thinning/ 
hair loss, Memory impairment, decreased sweating, 
slowed heart rate, fertility difficulties or menstrual 
changes(4).

Thyroid hormones act a pivotal physiological action 
on the metabolism and development of the body(5) . 
Thyroid stimulating hormone receptor (TSHR) plays a 
crucial role in thyroid hormone metabolism. It is a main 
controller of function and growth of thyroid cell. TSHR 
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Mutations may lead to several thyroid diseases (most 
commonly hyperthyroidism)(6). 

Subjects and Methods

Subjects

The samples were collected from The National 
Diabetes Center, Al- Mustansiriyah University in 
Baghdad/Iraq. The patients were diagnosed by a 
physician which included 50 hyperthyroidism patients, 
50 hypothyroidism patients and 50 healthy controls. 
Five ml of blood sample was collected from the patient 
antecubital vein was divided into two parts, first part (3 
ml ) of the patient whole blood was collected in a gel 
tube and centrifuged for 5 minute at 5000 rpm to separate 
serum that used for hormonal tests (TSH, T3, and T4) 
while Second part (2 ml) of the patients whole blood was 
collected in a EDTA tube For DNA extraction. 

Measurements of body mass index (BMI)

Body Mass Index is a measurement of a person’s 
weight ( kg) with respect to her or his height (m²). 

𝐵𝑀𝐼 = 𝑊𝑒𝑖𝑔ℎ𝑡(𝑘𝑔)/ ℎ𝑒𝑖𝑔ℎ𝑡(𝑚²)

Exclusion criteria

Several pathological, normal physiological 
conditions and habit can interfere with hyperthyroidism 
and hypothyroidism cases were excluded from this study 
such as hypertension, heart disease, diabetes mellitus, 
smokers and pregnancy. 

DNA extraction

For DNA extraction the venous blood, which 
was collected in the EDTA tubes, was used that was 
performed using the Geneaid extraction kit (gSYNC™ 
DNA extraction kit). 

PCR:

The primers of TSHR used in this study were 
designed by Integrated DNA Technologies (IDT) 
website and based on the data of the National Center 
for Biotechnology Information (NCBI). The primers 
sequence and information used in this study were listed 
in table (1). 

Table 1: Sequences of primers used for PCR.

Primer Sequence (5’……..3’) Tm(°C) GC%
Product 
size(bp)

rs2268458- Forwad CCTCCCTCTTTCCTCCCAGA 59.96 60.00

499
rs2268458- Reverse TGTTTCCTCTGCATCCCACC 59.96 55.00

Amplification of the genomic DNA was by the 
following steps: denaturation at 95°C for 5 minutes, 
DNA amplification using 30 cycles. Each cycle contains 
the subsequent steps: denaturation at 94°C for the 1min, 
annealing for 1min, extension at72°C for 1min, final 
elongation at 72°C for 5minutes. The amplified DNA 
was electrophoresed on 2% agarose with ethidium 
bromide, (1X) TBE buffer at 70 V for 30 minutes. A 
1500 bp ladder was used as a marker for estimating the 
size of the fragment. 

Statistical Analysis

Statistical calculations were made using version 

20.0 of the Statistical Package for the Social Sciences 
(SPSS) program (IBM SPSS Statistics, SPSS Inc., 
Illinois, Chicago, USA). Continuous variables were 
expressed as mean (standard deviation) and the 
differences were accomplished by comparison via 
student’s unpaired 2-sided t-test or one way ANOVA as 
appropriate. Discrete variables were expressed as counts 
and frequencies and were compared using the chi-square 
test. The genotype distributions of SNPs were analyzed 
in agreement with the Hardy-Weinberg equilibrium. A 
significant difference is considered at P <0.05. 
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Results

Anthropometric Analysis (Age and BMI) 

In this study, the mean age in the hypothyroidism 
patient’s group was (41.56±13.56) and the mean age in 
the hyperthyroidism patient’s group was (44.58±13.30) 
while in the control group was (36.48±12.79). There was 
highly statistical significant difference among the groups 
as long as the P-value is (0.009). This result agreed with 
the result of Helmy who documented highly significant 
difference among hypothyroidism ,hyperthyroidism 
group and control group at P < 0.05 (Helmy, 2020)(11).

The Biomass index categories showed highly 
significant differences (P≤ 0.0005) between 
hypothyroidism patients group (25.99±4.754 Kg/m2) , 
hyperthyroidism patients (30.18±6.415 kg/ m2) and the 
healthy control group (30.22±6.814Kg/m2) at (P ≤0.05) 
these result listed in table (2). 

The statistical result of BMI in this study consistent 
with the results of Makwane et al., (2020)(12) who 
found a highly significant differences among the BMI 
of hypothyroidism, hyperthyroidism patients and the 
BMI of healthy controls which means there was clear 
association between increment in BMI (obesity) and the 
risk of thyroid disorder and its complications. 

Table 2 Statistical analysis of Anthropometric parameters for patients and healthy controls.

Variables

Anthropometric parameters

P-value (ANOVA)
CONTROL

(N=50) 
(mean±SD)

  HYPO 
(N=50)

(mean±SD)

 HYPER    
(N =50)

(mean±SD)

Age

(Years)
36.48±12.79 41.56±13.56 44.58±13.30 0.009**

BMI

(Kg/m2)
30.22±6.814 25.99±4.754 30.18±6.415 0.0005**

**= difference of high statistical significance, P≤ 0.05
†= difference of no statistical significance, P> 0.05.

Table 3 Genetic distribution of TSHR gene polymorphism in the hyperthyroid group and hypothyroid 
group against healthy controls group.

Genotype
hyperthyroid N 

(%)
Control N 

(%)
OR(95%CI) P-value X2 P-value

Hyperthyroidism

TT 11 (44) 18 (72) Reference

4.8 0.09†TC 7 (28) 5 (20) 2.29 (0.58 -9.02) 0.2†

CC 7 (28) 2 (8) 5.7 (1.004 - 32.67) 0.05*

T 29 (58) 41 (82) reference 
6.86 0.008*

C 21 (42) 9 (18) 3.3 (1.32- 8.23) 0.01*
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Hypothyroidism

TT 16 (64) 18 (72) Reference

0.78 0.7TC 5 (20) 5 (20) 1.12 (0.27-4.611) 0.8†

CC 4 (16) 2 (8) 5.6 (0.25-125.4) 0.2†

T 37 (74) 41 (82) reference 

0.93 0.3

C 13 (26) 9 (18) 1.6 (0.613- 4.17) 0.3†

Cont... Table 3 Genetic distribution of TSHR gene polymorphism in the hyperthyroid group and 
hypothyroid group against healthy controls group.

Biochemical Parameters 

The result of TSH indicated that the levels were 
significantly increase (P=0.0001) in hypothyroidism and 
hyperthyroidism patients in contrast with healthy controls 
at P≤ 0.05. The result of the current study agreed with the 
results of study among the Egyptian population which 
exhibited a highly significant differences (p=0.001) 
among hypothyroidism, hyperthyroidism and healthy 
control groups (Helmy, 2020) Similarly, Bashboosh et 

al., (2018) a study among Iraqi population showed the 
same result which they indicated a significant difference 
in TSH percentages among the three groups (p<0.05) (11)

(13).    

The result of T3 indicated that no significant 
difference (P=0.2107) among hypothyroidism and 
hyperthyroidism patients in contrast with healthy 
controls at P≤ 0.05. The result of this study agrees with 

the result of Bashboosh et al., (2018) who described 
the no significance difference in the T3 concentration 
among hypothyroidism, hyperthyroidism and healthy 
control groups. Also, this result is inconsistent with 
the result of Hamasaeed et al., (2019) who significant 
relationship in concentrations of T3 in hypothyroidism, 
hyperthyroidism patients and T3 concentration in 
healthy controls(14).

The result of T4 indicated that the levels were 
significantly increase (P=0.005) in hypothyroidism 
and hyperthyroidism patients in contrast with healthy 
controls. The result of this study agrees with the result 
of Hamasaeed et al., (2019) and Taisescu, et al., (2019) 
whose described the high significance difference in the T4 
concentration among hypothyroidism, hyperthyroidism 
and healthy control groups(14)(15). 
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DNA Extraction 

The DNA extraction result was revealed in the fi gure (1).

Figure (1): The electrophoresis pattern of genomic DNA extracted from Whole blood cell of (A) healthy 
controls, (B) hypothyroidism patients and (C) hyperthyroidism patients, 1% agarose at (70V/cm) for 30 min 

Amplifi cation of TSHR rs 2268458 

The TSHR (rs2268458) gene amplifi cation results showed that the amplifi cation product was 499 bp for all 
samples as explained in the fi gure (2).

Figure (2): Electrophoresis pattern of PCR product for TSHR gene, amplifi cation product was one band 
499bp on agarose gel 2% with DNA ladder 1500 bp at (70V/cm) for 30 min. 
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Sequence of Amplifi ed thyrotropin Receptor Gene 

  To study the effect of the genetic variation of TSHR in susceptibility to hyperthyroidism and hypothyroidism 
in the Iraqi population, the PCR products for rs2268458 was sequenced. Results explained in fi gure (3) show the 
position of rs2268458 in the mutated sequence as compared to the wild type of TSHR gene.

Figure 3-Sequencing chromatograms of TSHR gene polymorphisms (rs2268458) 

Frequency and Distribution of TSHR Gene 
Polymorphism and Susceptibility to hyperthyroidism.

Result in a table (3) documented a signifi cant 
distribution (χ2 = 4.8, P = 0.09) of rs2268458 genotypes 
in hyperthyroidism as compared to healthy group at 
P> 0.05. The dominant homozygous genotype (TT) 
was 44% in Hyperthyroidism and 72% in controls 
while the mutant homozygous (CC) and the mutant 
heterozygous (TC) in Hyperthyroidism were 28% and 
28% respectively compared to the control which were 
8% and 20% respectively. On the other hand, the allele 
frequency signifi cantly distributed in the two groups (χ2 
=6,86, P= 0.008) in both groups. However, the Fisher’s 
exact test used when expected cell count of more than 
25% of cases was less than fi ve and did not exhibited 
signifi cant difference (P=0.09).

The result of this study agree with the result of 
Colobran et al., (2011) who described the signifi cance 
difference in the TSHR (rs2268458) between 
hyperthyroidism and healthy control groups(7).

Also, the result in a table (3) documented no 
signifi cant distribution (χ2 = 0.78, P = 0.7) of rs2268458 
genotypes in hypothyroidism as compared to healthy 
group at P> 0.05. The dominant homozygous genotype 
(TT) was 64% in Hypothyroidism and 72% in controls 

while the mutant homozygous (CC) and the mutant 
heterozygous (TC) in Hypothyroidism were 16% 
and 20% respectively compared to the control which 
were 8% and 20% respectively. However, there is no 
signifi cant difference in the allele frequency between the 
two groups (χ2 =0.93, P= 0.3).

this result was consistent with a case-control study 
between hypothyroidism and healthy controls, there 
was no signifi cant difference in the TSHR rs2268458 
polymorphisms and allele frequency between 
hypothyroidism group and control group (Al-Azzam 
et al., 2014)(8) . While this result Inconsistent with the 
result of case-control study among Iraqi patients with 
hypothyroidism indicated a signifi cant differences in 
rs2268458 between hypothyroidism and control groups 
(Hussain, et al., 2018)(9).

Yin et al., (2008) demonstrated that the 
intronic TSHR (rs2268458) was associated with 
hyperthyroidism but not with hypothyroidism, thus 
indicating that the TSHR gene has the potential to 
increase susceptibility to hyperthyroidism that was 
consistent with our study(10). 

Ethical Clearance: The Research Ethical 
Committee at scientifi c research by ethical approval of 
both MOH and MOHSER in Iraq
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Abstract

Objectives: To evaluate and compare the microleakage between enamel-adhesive, bracket-adhesive 
interfaces at occlusal and gingival sides of sapphire brackets bonded with three different light-cure adhesive 
systems after thermocycling and 2 months water storage.

Materials and Methods: Sapphire brackets bonded to forty eight intact extracted upper premolar randomly 
assigned according to orthodontic adhesive systems used into three equal groups (n=16) with different color 
coding: Conventional Transbond XT; Transbond XT plus self-etching primer; Resin-modified glass ionomer 
cement (RMGIC) GC Fugi Ortho LC. After bonding and thermocycling, half of samples (8 teeth) in each 
group, tested immediately after thermocycling and 24 hours of water storage and the remaining 8 teeth were 
incubated in distilled water to be tested after 2 months of water storage. After each storage interval, samples 
were subjected to a dye penetration test and examined under a stereomicroscope with image analyzer 
software to assess the degree of microleakage in mm. Data was analyzed using the non-parametric tests.

Results: After both storage time intervals, RMGIC group displayed higher microleakage than other groups 
with high significant differences with Transbond XT group and more microleakage seen at gingival margin 
than occlusal margin in all groups. The microleakage values increased after 2 months storage, but without 
significant differences. 

Conclusion: The type of adhesive systems could effect the amount of microleakage and higher value 
under brackets bonded with RMGIC with more microleakage gingivally than occlusally. The microleakage 
increased after thermocycling with 2 months water storage. 

Keywords: Microleakage; Dye penetration; Sapphire; Adhesive. 

Introduction 

Despite continual effort to improve the qualities of 
materials and techniques of bonding procedure; including 
several new bracket materials, faster curing methods, 
and the introduction of light cure resin-modified glass 
ionomers and self-etch primer systems[1], the micro-
leakage and enamel demineralization are still the major 
challenges in dental practice. Micro-leakage prompts 
the formation of ‘white spot lesion on the tooth surface 
around and beneath the orthodontic brackets[2] and 
reduces the bond strength[3]. Polymerization shrinkage 

is the main drawback of light-cured adhesives and it is 
considered the major factor attributed to microleakage, 
generating additional strain, marginal gaps, and 
subsequently marginal leakage at the tooth-adhesive or 
adhesive-bracket interfaces[4],[5].

James et al.[6] were the first demonstrated the 
increase in likelihood of demineralization caused by 
microleakage around orthodontic brackets. Arikan et 
al.[2] and Arhun et al.[4] stated that the area under the 
brackets is as critical as the area around the brackets and 
must be considered as such. 

DOI Number: 10.37506/ijfmt.v15i3.15510
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Furthermore, microleakage can possibly result 
from the intraoral temperature variation from hot or 
cold food consumption that causes repeated expansion 
and contraction, adding additional stress at the 
bonding interfaces[7]. Several studies have shown that 
thermocycling test, a routinely applied aging process 
to simulate the oral thermal cycles in vitro studies, 
significantly decreases bond strength and increases 
microleakage at interfaces[8].

Water storage for specific period varies from 
months to few years is another artificial aging process[9]. 
Exposure to oral fluids impairs the bond integrity 
by causing elastic deformation, biodegradation, and 
physical alteration of both tooth substance and the 
adhesive, resulting in micro-leakage and weakening 
in bond strength over time[10]. Furthermore, increasing 
the aesthetic demands of adult orthodontic patients 
motivated the manufacturers to design several types of 
esthetic brackets, including sapphire brackets. Thus, 
this study was conducted to assess and compare the 
microleakage generated between adhesives interfaces at 
the occlusal and the gingival side of sapphire brackets 
bonded with three different orthodontic adhesives and 
estimate the effect of different aging conditions on 
microleakage values. 

Materials and Methods 

A sample of 48 human upper first premolars 
previously extracted for orthodontic purpose meeting 
the criteria of having an intact buccal surface, free from 
decays, cracks, or restorations, and had not subjected 
to chemical pretreatment[11], were selected and stored 
in a solution of 0.1% of thymol (V/W) with distilled 
water that changed periodically to avoid microbial 
growth[2],[12].

The standard edgewise Sapphire orthodontic 
brackets (Pure®/ OrthoTechnology, U.S.A) for 
maxillary first premolar with slot size of 0.022 inch were 
used in this study.

The sample was divided according to the orthodontic 
adhesive systems into 3 equal groups of 16 randomly 
selected teeth. To differentiate between groups, the teeth 
were mounted in different color-coded acrylic blocks of 
dimensions (20 mm x15mm x15mm). Then the samples 
were stored in distilled water to avoid dehydration until 

bonding[13].          

After cleaning teeth with non-fluoridated pumice 
for 10 sec.[7] the teeth received the following treatments 
(according to manufacturer’s recommendations);

Group T; Transbond XT: etching the enemal with 
37% phosphoric acid gel for 30 sec,and rinsed for 15sec, 
then Transbond XT primer (3M, unitek) was applied 
and brackets were bonded with a light-cured, highly 
filled Transbond XT Adhesive (3M Unitek, Monrovia, 
California, USA).

Group S; Transbond XT plus: A self-etching 
primer (Transbond Plus, 3M, unitek, Monrovia, USA) 
was applied on buccal surface for a minimum 3-5 sec. 
Then Transbond XT adhesive (3M Unitek) used to bond 
brackets

Group G; GC Fugi Ortho LC: 20% Polyacrlic acid 
conditioner (SDI Co., Australia) was applied to the 
enemal surface for 10-20 sec., then thoroughly washed. 
GC Fuji Ortho LC was mixed in ratio 3.0g/1.0g of 
powder to liquid of RMGIC, to bond the brackets.     

The adhesives were cured using the LED curing unit 
(Radii-cal LED, Wood pecker, China) for 10 seconds for 
each proximal side with light intensity `1200 mW/cm2, 
measured before every curing by a radiometer[14].

After those bonding procedures, the samples were 
kept in distilled water at 37oC for 24 hours. Next, the teeth 
subjected to thermocycling following the ISO 11405 
recommendations consisting of 500 cycles between 
5 °C and 55 °C distilled water baths with immersion 
time in each being 30 sec. and the transferring time 
between baths was 10 sec.[15]. Eight teeth were tested 
immediately following to the thermocycling and after 
24hr. storage, and the remaining 8 teeth were tested after 
thermocycling and after 2 months storage time intervals.

To evaluate the microleakage, two subsequent 
layers of red nail varnish were applied to the entire 
surface of the teeth except area up to 1 mm around the 
brackets margins. Once the varnish was dried, the sample 
blocks were submerged in distilled water to minimize 
dehydration and then immersed for 24 hours in 2% 
methylene blue dye[14]. After 24 hours, the samples were 
cleaned to remove superficial dye and the nail varnish. 
Each tooth crown was further blocked with clear acrylic 
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resin, then four parallel longitudinal sections for each 
acrylic blocks were done in a buccolingual direction[2] by 
using a microtome (MT-4 Diamond cut-off saw, USA) 
with abundant water coolant. The microleakage of each 
section examined under a stereomicroscope (Halmilton, 
Italy) at 40X magnification in a blinded fashion. A 
digital image was taken by a camera connected to the 
microscope, then analyzed using ImageJ® software 
version (Image JV. 1.46r, U.S National Institutes of 
Health, Bethesda, U.S.A)[14]. The microleakage was 
measured in mm. at enamel-adhesive and adhesive-
bracket interfaces in occlusal and gingival sides for each 
section. 

Statistical Analysis 

The microleakage values of the gingival and 
occlusal sides were measured from four sections of each 
sample. Descriptives were displayed in terms of means 
and standard deviations. Data were analyzed using SPSS 

(statistical package of social science) software version 20 
by Kruskal-Wallis, MannWhitney U-tests and Wilcoxon 
signed rank tests. 

Results 

Table 1 revealed highly significant differences 
among the three groups at different interfaces and after 
both storage intervals (p=0.000); G group exhibited the 
highest mean value at both adhesive interfaces followed 
by that S group then T group. There were high significant 
pairwise differences between most of the sample groups. 
Table 2 showed that the gingival side exhibited higher 
microleakage than the occlussal side, with highest mean 
value in G group at enemal-adhesive after 2months 
water storage. Statistically significant differences were 
found at bracket-adhesive in S group after 24 hours 
storage, and in T group after 2 months storage; while at 
enamel-adhesive seen in T group after 2 months, and in 
S group after both storage intervals, and G group after 2 
months storage. 

Table (1) Descriptive statistics and effect of different types of adhesives on the microleakage (mm.) among 
study groups.

Interface Duration Adhesives

Microleakage (mm) KWH test MWU test

Mean S.D. X2 test p-value Groups
Test 

statistic
p-value

Bracket 
adhesive

24 hr

T 0.282 0.213

12.821
0.000

**

T-S 8 0.012*

S 0.656 0.250 T-G 1 0.001**

G 0.886 0.256 S-G 14 0.059#

2 month

T 0.398 0.390

12.186
0.000

**

T-S 6 0.006**

S 0.932 0.313 T-G 4 0.003**

G 1.365 0.460 S-G 12 0.036*

Enamel 
adhesive

24 hr

T 0.437 0.384

13.726
0.000

**

T-S 4 0.003**

S 1.234 0.410 T-G 5 0.005**

G 1.233 0.233 S-G 29 0.753#

2 month

T 0.563 0.316

14.707
0.000

**

T-S 3 0.002**

S 1.248 0.353 T-G 0 0.001**

G 1.281 0.208 S-G 27 0.600#

     *Significant p < 0.05 ; ** Highly significant p ≤ 0.01; # Non-significant p> 0.05 
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Table (2) Comparisons of microleakage in gingival and occlusal margins at bracket-adhesive and enamel- 
adhesive interfaces among study groups 

Interface
 Adhesives 
duration

Duration

Micoleakage (mm)

Difference

Occlusal Gingival

Mean S.D. Mean S.D.
WSR 
test

p-value

Bracket 
adhesive

T

24 hr 0.274 0.255 0.290 0.208 -0.135 0.893#

2 months 0.275 0.264 0.521 0.580 -1.992 0.046*

S

24 hr 0.426 0.214 0.886 0.406 -2.240 0.025*

2 months 0.820 0.566 1.043 0.458 -1.400 0.161#

G

24 hr 0.868 0.391 0.904 0.267 -0.560 0.575#

2 months 1.285 0.423 1.444 0.575 -1.120 0.263#

Enamel-
adhesive

T

24 hr 0.366 0.250 0.507 0.573 -0.734 0.463#

2 months 0.395 0.298 0.731 0.414 -1.960 0.049*

S

24 hr 0.899 0.383 1.568 0.651 -2.240 0.025*

2 months 1.113 0.402 1.382 0.359 -1.960 0.049*

G

24 hr 1.160 0.317 1.306 0.196 -1.400 0.161#

2 months 1.103 0.099 1.458 0.389 -2.100 0.036*

**Significant p < 0.05; # Non-significant p> 0.05 

Dissucusion

The microleakage around and under the orthodontic 
brackets is a major factor that endangers the longevity 
of the orthodontic bond and increase a patient’s risk 
of white spot lesions that may develop as early as 1 
month of orthodontic treatment[16]. The microleakage in 
the present study was assessed by the most commonly 
used method, the dye penetration, as it is simple, rapid, 
economical and used in most previous studies[2],[14],[17].

The microleakage was measured at enamel-adhesive 
and adhesive-bracket interfaces similar to studies of 
Arhun et al.[4] and Vincente et al.[18], as their final clinical 

outcome is different. Microleakage at enamel-adhesive 
interface prompt the occurrence of white spot lesions, 
while the microleakage at adhesive-bracket interface 
may lead to bracket debonding. However, James et 
al[6] stated no relation between microleakage and bond 
strength. 

The result of this study showed that all groups 
displayed microleakage and the highly significant 
more microleakage under bracket bonded with RMGIC 
adhesive at both adhesive interfaces as compared to 
the Transbond XT SEP system and the total-etched 
Transbond XT adhesive after both storage intervals. 
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However, the remineralizing of demineralized enamel 
by RMGIC might counteract the risk of enamel 
demineralization caused by microleakage between 
adhesive-enamel interface[19]. The most important factor 
related to microleakage under orthodontic brackets is the 
polymerization shrinkage[2] which varies by the adhesive 
composition which includes the filler content, diluent 
percentage, the degree of conversion of the monomer, 
and the curing technique[20]. Bracket bonded in group S 
showed highly significant more microleakage than the 
group T, similar to study of Uysal et al[3]. Enamel etching 
with phosphoric acid results in lower microleakage due 
to the improvement in resin tag formation, and deeper 
etching pattern compared with that of self-etching 
primer that is not deep enough to ensures better resin 
penetration which is a curical factor in the fight against 
microleakage. Nevertheless, a deeper etching pattern 
does not guarantee a sealant–enamel interface that is 
free of microleakage[21]. This is supported by an in vivo 
study[22], which found that after 24 months there is no 
difference between sealants applied over phosphoric 
acid-etched teeth, and self-etching adhesives.

The gingival sides in this study showed a relatively 
greater microleakage than the occlusal sides at both 
storage intervals, which was significant in most adhesive 
interface of groups. This is consistent with Arhun et 
al.[4] and Ramoglu et al.[19] studies, which related this 
variation to the relative surface curvature, which may 
lead to thicker adhesive at the gingival side. 

Percolation might cause microleakage and occurs 
due to mismatch in the coefficients of thermal expansion 
of brackets, enamel and adhesive[7]. In this study, 
thermaocycling test was used to simulate percolation, 
similar to Ulker et al. study[23]. Another variable 
influences the microleakage is the adhesive degradation 
as a result of immersion in water or exposure to oral 
fluids[24]. The result of this study revealed an increasing 
in microleakage in samples tested after 2 months water 
storage for all adhesive types, this may attributed to 
water diffusion into the bonding interface causing 
hydrolytic degradation of the interface components[24]. 
The hot water from the thermocycling test, might 
speed up the hydrolysis of the resin and extract the 
under polymerized resin[25]. But, this increasing is not-
statistically significant might be due to insufficient time 
required for the degradation to take place.

Conclusion

The type of adhesive systems significantly effected 
the amount of microleakage and higher value under 
brackets bonded with RMGIC with more microleakage 
gingivally than occlusally. The microleakage increased 
after thermocycling with 2 months water storage. 
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Abstract

Background: Ginger has been widely used to relieve nausea and vomiting in several settings, one of 
them, patients receiving chemotherapy. This study was done to assess the effect of ginger in controlling the 
chemotherapy induced nausea and vomiting (CINV) among patients. Methods: An interventional (pre-post) 
study design was conducted in oncology teaching hospital in Baghdad for three months. Sixty participants 
were randomly assigned into intervention group (30 participants received ginger tea (1.5 g/d) with routine 
antiemetic regimen for the first 5 days of the chemotherapy cycle) and control group (30 participants received 
only routine antiemetic regimen). MASCC Antiemesis Tool (MAT) was used for assessment of CINV in 
cancer patients before and after the use of ginger tea.

Results: No significant difference was observed between the intervention and control groups in the acute 
and delayed phases of CINV after intervention with ginger tea(p >0.05), but difference between the study 
groups was found statistically significant (p <0.05)regarding the severity of nausea postchemotherapy. 
Conclusions: The addition of ginger tea to routine antiemetic regimen in patients receiving chemotherapy 
effectively reduced the severity of nausea. However, there is no additional role for ginger in reducing the 
acute and delayed phases of CINV.
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Introduction

Nausea and vomiting are the most frequent health 
concern with cancer patients receiving chemotherapy(1,2).
The primary mechanism of chemotherapy induced 
nausea and vomiting (CINV) is related to the 
production of free radicals within the gastrointestinal 
tract postchemotherapy. This leads to release of 
neurotransmitters from enterochromaffin cells, which 
stimulates emesis(3).

Three types of CINV: acute (during first 24 
hours postchemotherapy); delayed (after 24 hours 
postchemotherapy and may last for up to 6 or 7 days) 
and anticipatory (affects people who have experienced 
severe nausea and vomiting in their previous use of 
chemotherapeutic agents). The prevalence of untreated 
CINV is about 70-80%(4), some chemotherapeutic 
agents including (cyclophosphamide and cisplatin) 
can increase the incidence of CINV up to 90%(5).The 
prevention of CINV is a priority in the oncology setting, 
despite that development of anti-emetic medications 
and the reduction of the prevalence of CINV, vomiting 
and nausea are still reported by up to 25% and 61%, 
respectively(6,7).

DOI Number: 10.37506/ijfmt.v15i3.15511
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Ginger (Zingiber officinale Roscoe) is a perennial 
herb belonging to the family Zingiberaceae , primarily 
grown in Asia and tropical regions and it is one of 
the most widely consumed herbs globally(5). Ginger 
contains: zingerone, shogaols, gingerols and volatile 
oil. Gingerol is mainly help in facilitate the movement 
of digested food contents and toxins through the 
gastrointestinal system and reducing incidence of nausea 
and vomiting(2,8).

Ginger is used in different forms such as fresh, dried, 
pickled, preserved, candied and powdered. Presentations 
can include capsules, tablets, tea, and liquid extracts(5,9), 
it is considered a safe herb for human consumption(5). 
Clinical trials were encouraged to scientifically assess 
the effectiveness of ginger as a complementary and 
alternative medicine(5,10).

Aims of the Study

1- To study the effect of ginger tea on the two 
phases of vomiting and nausea between intervention and 
control groups

2- To assess the severity of acute and delayed nausea 
between both study groups after intervention with ginger 
tea. 

Materials and Methods

This is an interventional (pre-post) study design was 
conducted in Oncology Teaching Hospital in Baghdad 
from the first of April to end of June 2020. The sample 
was chosen from those patients with cancer who attended 
the chemotherapy day unit. 

Sixty participants were qualified to enter the trial, 
they were randomly assigned into two groups: 30 
in intervention group used ginger tea (1.5 g/d) plus 
routine antiemetic regimen for the first 5 days of the 
chemotherapy cycle and 30 in control group used routine 
antiemetic regimen alone. Randomization was done by 
random sampling technique depending on the days of 
the week; groups were created on alternative days.

The exclusion criteria were applied equally to both 
study groups, include(age less than 18 years, history 
of hematological malignancies, ginger in the diet or 
history of allergy to ginger, history of chronic disease 
on medications, concurrent illnesses that induced nausea 
independent of chemotherapy, history of bleeding 
disorders and clinically significant thrombocytopenia 
and finally patients who were lost to follow up). The 
consent was taken from participants prior to direct 
interview. 

The main items covered in the questionnaire form 
were age, sex, duration of cancer (calculated since the 
date of first diagnosis), type of cancer (including in 
the screening), stage of the cancer classified according 
to TNM staging system (tumour, node, metastases), 
management of cancer, cycle’s number of chemotherapy 
course.

For assessment of CINV in cancer patients, we 
were used MASCC Antiemesis Tool (MAT) which 
is developed by the Multinational Association of 
Supportive Care in Cancer (MASCC), it was designed 
to be a short self-administered tool for measuring both 
acute and delayed nausea and vomiting(11).

In order to measure the phases of CINV before and 
after intervention with ginger tea, participants were 
asked to fill MAT for 5 days postchemotherapy. Patients 
were advised to eat easily digestible foods and avoid 
emetogenic ones. 

Results

Data were analyzed by descriptive and inferential 
statistics using SPSS version 25, P value ≤ 0.05 was 
considered significant.

The finding of this study showed that 46.7% 
of participants in intervention group and 33.3% in 
control group were in the age group(51-60) years . 
Most of the participants were females. The rest of 
baseline demographic and clinical characteristics were 
summarized in[Table 1]. 
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Table1: Baseline demographic and clinical characteristics

Characteristics
Intervention group

N= 30 (%)
Control group

N= 30 (%)

Age (years)

21-30 

31-40 

41-50 

51-60 

> 60

2 (6.7)

0

8 (26.7)

14 (46.7)

6 (20.0)

4 (13.3)

5 (16.7)

7 (23.3)

10 (33.3)

4 (13.3)

Gender

Male

Female

7 (23.3)

23 (76.7)

9 (30.0)

21 (70.0)

Duration of cancer history(years)

<1 

1 

2 

3 

4 

≥ 5 

20 (66.7)

3 (10.0)

3 (10.0)

1 (3.3)

2 (6.7)

1 (3.3)

16 (53.3)

3 (10.0)

4 (13.3)

2 (6.7)

2 (6.7)

3 (10.0)

Type of cancer

Breast

Colorectal

Gynecological

Lung

Others

15 (50.0)

6 (20.0)

1 (3.3)

1 (3.3)

7 (23.3)

14 (46.7)

4 (13.3)

4 (13.3)

3 (10.0)

5 (16.7)

Stage of cancer*

Early

Intermediate

Advanced

5 (16.7)

14 (46.7)

11(36.7)

9 (30.0)

10 (33.3)

11 (36.7)

Management of cancer

Chemotherapy

Mixed therapy**

4 (13.3)

26 (86.7)

8 (26.7)

22 (73.3)

Chemotherapy cycle

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

0

6 (20.0)

7 (23.3)

6 (20.0)

1 (3.3)

3 (10.0)

5 (16.7)

2 (6.7)

0

7 (23.3)

6 (20.0)

3 (10.0)

4 (13.3)

1 (3.3)

3 (10.0)

6 (20.0)

* Early stage (localized primary tumour), intermediate stage (regional lymph nodes involvement), advanced 
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stage (presence of metastases)

**Mixed therapy (chemotherapy, surgery, 
radiotherapy)

The data in[Table 2] shows that 50% of intervention 
group and 43.3% of control group had acute vomiting 
pretest while posttest it was 40% and 43.3%.

In the other hand, 43.3% of intervention group and 
36.7% of control group had delayed vomiting pretest 
but after posttest, it was 26.7% and 30%. Despite that 
there was no significant statistical association tested 
by McNemar test between the pre-posttest level of 
chemotherapy-induced acute and delayed vomiting 
among both groups[Table 2].

Ninety percent of intervention group and 76.7% 
of control group had acute nausea pretest and this 

was decreased posttest by 33.3% and 3.4%. The high 
percentage of intervention group (76.6%) and (73.3%) 
of control group reported delayed nausea pretest while 
posttest, it decreased only in intervention group. The 
differences before and after ginger tea use in acute and 
delayed nausea in intervention group was provided by 
McNemar test and it was statistically significant while in 
control group it was not[Table 2]. 

Overall, after intervention, no significant 
difference was detected by ANOVA test between 
the study groups in acute and delayed phases of 
vomiting(p=0.798,p=0.779) and in acute and delayed 
phases of nausea(p=0.182,p=0.112). 

Table2: Differences in nausea and vomiting before and after Ginger tea use among the intervention and 
control groups

Phases of vomiting and nausea 
before and after Ginger tea use

Intervention
group

Control
group

P- Value 

N (%) N (%) Intervention Control 

Acute 
vomiting 

pretest
yes 15 (50.0) 13 (43.3)

0.250 1.000

no 15 (50.0) 17 (56.7)

posttest

yes 12 (40.0) 13 (43.3)

no 18 (60.0) 17 (56.7)

Acute nausea 

pretest
yes 27 (90.0) 23 (76.7)

0.002 1.000

no 3 (10.0) 7 (23.3)

posttest

yes 17 (56.7) 22 (73.3)

no 13 (43.3) 8 (26.7)

Delayed 
vomiting 

pretest
yes 13 (43.3) 11(36.7)

0.063 0.625

no 17 (56.7) 19 (63.3)

posttest

yes 8 (26.7) 9 (30.0)

no 22 (73.3) 21 (70.0)

Delayed 
nausea 

pretest
yes 23 (76.7) 22 (73.3)

0.016 1.000
no 7 (23.3) 8 (26.7)

posttest
yes 16 (53.3) 22 (73.3)

no 14 (46.7) 8 (26.7)
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Concerning the severity of acute nausea, it was 
found that in pretest the high percentage of intervention 
group had moderate degree and in control group the 
percentage was equally distributed between mild and 
moderate nausea. After intervention, reporting of no 
nausea was increased by 33% and no one reported 
severe degree while in control group there was increase 
in number of the participants reported severe nausea. 
The difference in the severity of acute nausea before and 
after ginger tea use in intervention group was statistically 
significant(p=0.0001)[Table 3].

Regarding the severity of delayed nausea in 
intervention group, 36.7% had mild degree and it’s the 
same in control group. After asking the participants in 
intervention group about the relief that was provided 
by ginger tea ,they reported no nausea and mild nausea 
in equal percentages while nearly no change in control 
group. The difference pre-posttest in intervention group 
was statistically significant[Table 3].

Focusing on the differences between both study 
groups regarding the severity of nausea posttest, it 
was found statistically significant by using ANOVA 
test[Table 4]. 

Table3: Differences in the severity of nausea before and after Ginger tea administration among intervention 
and Control groups

Severity of nausea before and 
after ginger tea use

Intervention 
group
N (%)

Wilcoxon 
Signed 

Ranks Test
(Z)

Asymp. Sig.
(2-tailed)

Control 
group
N (%)

Wilcoxon 
Signed 

Ranks Test
(Z)

Asymp. 
Sig.

(2-tailed)

Acute 
nausea

Pre

test

no 3 (10.0)

- 4.772 0.0001

7 (23.3)

0.0001 1.000

mild 10 (33.3) 11 (36.7)

moderate 13 (43.3) 11 (36.7)

severe 4 (13.3) 1 (3.3)

Post

test

no 13 (43.3) 8 (26.7)

mild 15 (50.0) 10 (33.3)

moderate 2 (6.7) 10 (33.3)

severe 0 2 (6.7)

Delayed 
nausea

Pre

test

no 7 (23.3)

- 4.359 0.0001

8 (26.7)

- 0.378 0.705

mild 11 (36.7) 11(36.7)

moderate 10 (33.3) 11(36.7)

severe 2 (6.7) 0 

Post

test

no 14 (46.7) 8 (26.7)

mild 14 (46.7) 12 (40.0)

moderate 2 (6.7) 10 (33.3)

severe 0 0 



1468    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 4: The effect of Ginger tea on the severity of nausea posttest between the intervention and control 
groups 

Phases (Posttest) Severity F Sig.

Acute nausea

No 

7.811 0.007

Mild 

Moderate 

Severe 

Delayed nausea

No

6.518 0.013

Mild 

Moderate 

Severe 

Discussion

Nausea and vomiting remains as one of the most 
important problems postchemotherapy(12). In this study 
, the percentage of acute and delayed vomiting in 
intervention group decreased after ginger tea use, despite 
that there was no significant differences between the 
study groups in both phases of chemotherapy induced 
vomiting. Five studies showed this result too by finding 
that ginger intake had no significant effect in controlling 
acute and delayed vomiting (Li et al.2018; Thamlikitkul 
et al.2017; Ansari et al.2016; Lua et al.2015; Panahi 
et al.2012)(1,13,14,15,4), but all the previous studies 
including this study disagreed with what had been 
concluded by(Arslan et al.2015; Yekta et al.2012) that 
ginger had significant effect on chemotherapy induced 
vomiting(16,17).This might be due to that in our study the 
intervention with ginger was after chemotherapy. Ryan 
et al. speculated that using ginger before chemotherapy 
may prepare the intestine for emetic response by binding 
to 5‐HT3 receptors which may give better results(18,19). 

The present study showed that the differences 
between pre-posttest level of chemotherapy induced 
acute and delayed nausea in intervention group was 
statistically significant. Surprisingly, no significant 

difference was detected between the two study groups, 
this was close to a study of Li et al.2018, they noted that 
no significant difference of acute and delayed nausea 
between the two study groups(1)but disagreed with 
Sanaati et al.2016 who stated that ginger significantly 
affect the frequency of nausea(19/20). These differences 
in results might be due to different types of ginger could 
give different effects on nausea)21(.

The data of Panahi et al. study in 2012, showed 
no significant difference between the intervention and 
control groups in each of the four subclasses of severity 
of acute and delayed nausea(4). Another three studies did 
not support the effect of ginger in reducing the severity 
of nausea (Ansari et al.2016; Thamlikitkul et al.2017; Li 
et al.2018)(14,13,1,19),on the contrary to these studies, our 
study showed that the differences in severity of acute 
and delayed nausea between both study groups were 
statistically significant.

Two studies also approved these results; the first 
was carried out in Turkey, 2015 by Arslan et al(16) and 
the second one in USA, 2012 by Ryan et al(18) in which 
they found that ginger administration will be safely able 
to reduce nausea severity postchemotherapy.
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In 2020, a study carried by Neethu et al showed that 
the difference in severity of CINV after giving ginger tea 
was significant between study groups(22).

All the previous studies including our study 
demonstrated the effect of ginger on CINV among 
cancer patients. Some studies supported this effect 
, while others did not. As mentioned earlier in the 
discussion, the findings of the present study may not 
be directly comparable to some of the previous studies 
because of differences in the type of the study design, 
presence or absence of control group, chemotherapeutic 
regimens, ginger used (dose, type, concentration of 
active compounds, duration) and the assessment tools 
which was used to assess CINV.

Several ethical issues concerning cancer patients, 
beside uncontrolled chemotherapy regimens (high 
versus low emetogenic regimens) could be the reasons 
for the negative findings. This study overcame some 
limitations of other studies as 1)using validated 
assessment tool (MAT) to assess CINV because of the 
subjective nature of nausea 2)including different types 
of cancers which had specific therapeutic protocol and 
show different degrees of nausea, this was approved 
by Lee et al 2013(23) 3)involvement of control group to 
determine the intervention’s true effect 4)CINV before 
the intervention was evaluated and 5) the dose of ginger 
was specified.

In conclusion, this study showed the use of ginger as 
a complementary therapy to routine antiemetic therapy 
had no significant effect in controlling the CINV but 
it had additional benefit in reducing the severity of 
chemotherapy induced nausea in cancer patients. Ginger 
is a safe herbal medication but its effects on CINV need 
further investigation. 
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Abstract 

Objectives: This study was designed to develop and assess the ions release property of an innovative 
experimental bioactive fiber-reinforce composite as a new material for an intra-canal post.

Study Design: An in vitro study

Materials and Methods: Surface treated unidirectional E-glass fiber were impregnated and implanted with 
a triple cure, self-adhesive ACTIVA BioACTIVE resin cement to fabricate an experimental bioactive glass 
fiber post using hand lay-up moulding technique and polytetrafluoroethylene (PTFE) moulds, The cylindrical 
and rectangular form specimens were prepared, for each specimen, ensure 3min for self-cure setting, then 
light-cured for the 40s. The specimens were individually immersed in a deionized (DI) water, and sodium 
chloride solution to assess the fluoride ion release, and calcium-phosphate ions release sequentially. Virgin 
ACTIVA BioACTIVE cement was used as a reference group for all investigations.

Statistical analysis used: Statistical analysis was achieved by means of independent variable t-test, one-
way ANOVA, and Bonferroni Pairwise comparisons utilizing IBM-SPSS software.

Results: Experimental material recognized a significant reduction in F-, Ca+2, and PO4
3- release after 

reinforcement compared to virgin ACTIVA BioACTIVE. 

Conclusions: The ACTIVA BioACTIVE cement’s reinforcement process reduced the ion release intensity 
of the material but not affected the releasing pattern.

Keywords: Dental fiber post, Fiber-reinforced composite, Ions release. 

Introduction 

The rising popularity and demand for aesthetic 
fiber posts are predictably shifting the endodontically 
treated tooth rebuilding to a more uncomplicated 
technique. A similar elastic modulus of fiber post to 
dentine is considered the main advantage by producing 
a distribution of stress close to normal teeth [1]. Other 
advantages include better biocompatibility, aesthetic, 
and corrosion resistance, which gives the fiber post its 
priority [2]. 

Compared to traditional metallic cast posts, 
glass fiber posts minimize the risk of irreversible root 
fractures. [3]. Laboratory studies have confirmed the 

desirable mechanical and physical properties of fibre 
posts, and a broad variety of failure mechanisms have 
been documented clinically in the literature. 

Barfeie et al. (2015) reported adhesive failure in 16 of 
the 19 clinical trials, which was the most common cause 
of failure [4]. Failure was attributed to the components 
from which the post-core system is constructed, notably 
the resin matrix. The results of different studies show 
that the lower elastic modulus reduces the cause of 
failure of the root fracture but increases the debonding 
of the glass fiber post, which is the most typical post-
failure mode [5]. 

DOI Number: 10.37506/ijfmt.v15i3.15512
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The vulnerability of glass fiber posts to chemical, 
mechanical and thermal fatigue leads to an irreversible 
decline of mechanical properties, enhancing the 
likelihood of debonding. In a wet environment, the 
polymer matrix, glass fibers, and the interface between 
them will deteriorate [6]. 

Tooth remineralization can be assisted by a 
restoration that releases ions into the mineral content 
of the tooth structure surrounding it [7]. Fluoride 
supports remineralization by transporting calcium and 
phosphate ions together and incorporating them into the 
remineralized surface [8], as calcium is an element of the 
mineral content of the dental system. Numerous new 
dental restorative materials have been developed with 
the release of calcium. 

ACTIVA BioACTIVE is a modern bioactive, 
flowable, resin-based composite comparable to 
RMGICs, present as base/liner, restorative, cement. 
ACTIVA BioACTIVE contains a high molecular 
weight polyacrylic acid, Urethane dimethacrylate 
monomers, dimethacrylate phosphate (acids), Fluoro-
alumino-silicate glass, silanated nonreactive fillers, 
water, initiators (chemical and light). Such composition 
permits the release of fluoride, calcium, phosphate. Also 
enhance protects against microleakage, and antibacterial 
properties. [9, 10]. 

Saunders et al. (2018) found that ACTIVA 
BioACTIVE cement remineralized the enamel near 
to orthodontic brackets compared to the non-fluoride 
release cement [11]. 

Cross-linked ones (thermoset) matrix, such as 
epoxy resin and bisphenol A- urethane di-methacrylate 
(UDMA), are the most used matrices in fiber-reinforced 
composite posts. Even though cross-linked network 
thermosetting polymers are better in mechanical 
properties, thermal stability, durability, and chemical 
resistance than thermoplastics (linear), They exhibit 
insufficient surface adhesive properties [12].

Therefore, substituting the resin matrixes of 
commercial glass fiber posts by bioactive resin cement 
(ACTIVA BioACTIVE) with ionic resilient resin and 
ion release property may enhance adhesion durability 
employing ions release and reduce microleakage.

This study aimed to create a bioactive fiber post 
by reinforcing the ACTIVA BioACTIVE cement with 
E-glass fibers and testing the ion release property of the 
new fiber post material.

Materials and Methods

Preparation of the experimental specimens

The fabrication procedure started with the surface 
treatment for the E-glass fiber (Mayitr company, China). 
Unidirectional E-glass fibres bundles with 8-15μm 
filament diameter and 2,58 g/cm3 density which their 
chemical composition mention in (Table1) was treated 
by 99.9% acetic acid (Chem-Lab NV, Belgium) for 2h at 
55 °C, washed three times with purified water and dried 
in the incubator for 8 h at 50 ° C. A part of the acetic acid-
treated glass fiber was further exposed to wet salination 
by means of 2% of 3-methacryloxyproyltrimethoxysilane 
silane coupling agent A-174 (Sigma-Aldrich, Germany) 
in an ethanol-water mixture (90/10 w/w) acidified to pH 
3.8 and maintained at this level with glacial acetic acid. 
The glass fiber was processed for 1 h in this solution 
and then dried for two h at 110 ° C before usage, as in 
previous studies [13, 14].

The fiber’s surface texture and morphology were 
examined by scanning electron microscopy (TESCAN 
VEGA III, TESCAN, Czech Republic) with an 
accelerating voltage of 5KeV as well as a magnification 
of (1Kx, 2Kx, and 5Kx). Untreated glass fiber was used 
as a reference.

For the ion release investigation, a cylindrical and 
rectangular shape specimen (n=8) were prepared by 
the incorporation of one bundle of treated glass fiber 
consisting of sub-bundles of 1000 filaments with a 
constant amount of ACTIVA BioACTIVE cement 
(Pulpdent Corporation, Watertown, USA.) Using 
PTFE mould with a cylindrical and rectangular shaped 
designed according to previous study [15].

The fiber value in percentage volume was determined 
using the formula. [13, 14].

 (Eq 1)

where 𝑉𝑘 is the vol.% of the GF, 𝐷𝑟 is the density of 
resin matrix, 𝐷𝑓 is the GF density (2,58 g/cm3), and 𝐷𝑠 
is the density of the FRC sample.
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The fiber content in percentage volume for each 
sample was 40%.

The impregnation procedure of the fiber to resin 
cement base on hand lay-up moulding technique was the 

first step in fabrication [13], in which the PTFE mould 
fixed to a glass slide and Mylar strip, then the resin 
cement and the treated fiber added and painting layer by 
layer until the mould filling. 

Table 1, Composition of the materials used for this study

Material Manufacture Composition Batch

E-glass fibers bundles Mayitr company, China
55%SiO2, 11%Al2O3, 18%CaO, 6%B2O3, 

5%MgO, 5%Other
13723

ACTIVA BioACTIVE 
Cement

Pulpdent Corporation, 
Watertown, MA USA

Blend of diurethane and other methacrylates 
with modified polyacrylic acid. 47%wt 
Bioactive Glass with Sodium Fluoride

180129

Later, another mylar strip and glass slide were 
positioned over the mould and pressed with (1 Kg) 
weight to level up the specimen surface and prevents the 
development of bubbles and an oxygen-inhibited layer. 
Each specimen waiting for 3 minutes to ensure self-cure 
setting, then cured by visible light for the 40s from each 
side with Paradigm™ DeepCure L.E.D. (3m, USA.).

Each specimen was polished with silicon carbide 
paper (grit 800 and 1200). Sixteen specimens of virgin 
ACTIVA BioACTIVE without glass fiber were prepared 
as reference samples.

The fluoride ion release assessment 

Sixteen disc-shaped specimens (8 mm x 3 mm, 
175.85 mm overall surface area) were fabricated from 
experimental and virgin ACTIVA. Each sample was 
soaked in polypropylene vials comprising 4 mL (37°C 
± 1°C) of deionized water. [10, 16]. Fluoride release was 
measured at four-time intervals (1, 7.14, 28 days). For 
each time point, the specimens were separated from 
polypropylene vials approximately 30 min before each 
read-out to yield similar temperature conditions for the 
deionized water that used to measure the quantity of 
released fluoride ions (ppm) by ion chromatography (88 
Compact Ic pro, Metrohm, Herisau, Switzerlan). 

The specimens removed from the solution were 
rinsed with 1 mL deionized water. To eliminate excess 
water, blotting paper was used, then again placed in a 
polypropylene vial tube comprising 4 mL deionized 
water and placed in the incubator to the next evaluation 
period [10, 16].

Calcium and phosphate ions release assessment

Sixteen rectangular bar-shaped (2 mm×2 mm×12 
mm) specimens were also fabricated of the experimental 
and virgin material. Sodium chloride solution (133 
mmol/L) was formulated and buffered to pH values: pH 
4 with 50 mmol/L lactic acid [17]. Every three specimens 
were soaked in 50 mL of the solution, yielding 2.9 mm3/
mL of sample volume/solution. 

Calcium and phosphate ions release was also 
measured at four-time interval (1, 7, 14, and 28 days); 
aliquots of 0.5 mL of sodium chloride solution were 
removed and substituted by a fresh solution. The 
concentrations of Ca2+ and Po4

3- ions were measured 
in ppm at each time point using inductively coupled 
plasma-optical emissions spectroscopy. (ICP-OES) 
(Shimadzu ICPE-9000 SHIMADZU Corporation, 
Japan) using commonly known standards [17].
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Result 

Fluoride ion release

The outcome of this study revealed that the virgin 
material (ACTIVA BioACTIVE) generally, recorded 
a higher mean value of fluoride ion release at all time 

points as compared to experimental material. In addition, 
ion release deceased with the time for both materials, 
reaching the lowest value after 28-day, with statistically 
highly significant differences as shown by the student’s 
t-test, Table (2). 

Table (2): Student’s t-test for comparison of the significance of fluoride ion release between two groups at 
different points time.

Time T df P.value

1-day -21.247 14 .000HS

7-days -5.354 14 .000HS

14-days -4.073 14 .001HS

28-days -51.815 14 .000HS

Calcium and phosphate ions release

The highest cumulative calcium ion release was 
scored after one week of immersion of both materials, 
with a value of (9.52±0.06) ppm for the experimental 
material and (9.94±0.01) ppm for the virgin one. Also, 
calcium ion release gradually decreased with time.

The comparison outcome displayed highly 

significant differences between the two materials in 
7-days and 14-days’ time points, Table (3).

Regarding phosphate (PO4
3-) ions, it is clear that two 

materials release the highest cumulative phosphate ion 
with the first week about (464.5±9.6) and (491.87±3.2) 
ppm for experimental and virgin materials consecutively, 
then ion release was reduced with time (Fig.1).

Table (3): Student’s t-test for comparison of the significance of calcium ion release between two groups at 
different points time

Time T df P.value

1-day -1.812 14 0.091NS

7-days -17.277 14 0.000HS

14-days -8.910 14 0.000HS

28-days -1.419 14 0.178NS
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Figure (1): Mean of phosphate ion release in (ppm) for the two groups within each period. 

Discussion

Microleakage and secondary caries are known 
to be the incredibly signifi cant cause for failure of the 
direct and indirect dental restorations, including the 
fi ber post [9]. The cariostatic properties of the restorative 
products are related to the volume of fl uoride emitted 
and incorporated into the neighbouring tooth structure 
[18]. In order to allow the best of these advantages, the 
ions should be placed as near as possible to the surface 
of the tooth. 

In addition, the rate of mineral reduction may be 
twice as fast from the root dentine as from the enamel, 
so fl uoride-releasing bioactive cement may be useful in 
avoiding or reducing secondary caries along the edges of 
dental restoration and the fabrication of the experimental 
fi ber post with such property may accomplish this 
critical purpose. Consequently, A substrate that may 
produce both fl uoride and calcium ions will be required 
to improve the production of fl uorapatite on the surface 
of the tooth [9, 18]. 

Specimens were soaked in distilled water to act 
as a baseline for fl uoride release in an unstimulated 
environment, no organic molecules or minerals 
that might affect the results, and more fl uoride is 
released in water than in synthetic saliva [10, 18, 19]. Ion 
chromatography was used to evaluate the fl uoride release 

owing to its sensitivity to measure accurately even the 
low concentration of fl uoride [19, 20].  

The results of this research demonstrated a highly 
statistically signifi cant difference between the virgin and 
experimental material, and such fi ndings may be related 
to the amount of fl uoride content that is already reduced 
after the reinforcing of with 40% of glass fi bers [21]. 

Both materials are showed a similar pattern of 
fl uoride release; on the 1st day period assessment, major 
fl uoride ion release was detected. This can be clarifi ed 
by the accelerated elution of fl uoride produced due to 
the acid-base reaction, which takes place on the glass 
particle surface, as one of the hardening mechanisms of 
this cement is the acid-base reaction. This was agreed 
with many in vitro experiments that also demonstrated a 
higher release of fl uoride in the fi rst two days [10, 18, 22].

This elevated level of fl uoride emitted on the fi rst 
day is called “Initial Burst Effect”, As the release of 
fl uoride depends on its concentration and diffusion 
restriction in the matrix and the particles, and the surface 
was rinsing effect. In the earlier point, a signifi cant 
volume of fl uoride has been part of the reaction matrix.

Then, fl uoride spreads promptly from the exposed 
matrix on the surface of the specimens during the early 
acid breakdown of powder element surfaces for short-
term release and is periodically replaced by fl uoride 
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disperse from the matrix below the surface showing 
slower or prolonged release. [21]. A reduction in the 
release of fluoride over the next days can be due to the 
slower dissolution of glass particles through the pores of 
the bioactive composite over time; Another explanation 
might be the hydrophobic nature of embrace resin in 
the virgin and experimental materials that might reduce 
water diffusion and the following discharge of fluoride 
from the substance [18]. 

The amount and the pattern of fluoride release from 
ACTIVA BioACTIVE in present study are comparable 
to that result of other studies [10, 18, 19, 23]; in fact, most 
of the polymer resins have developed very low fluoride 
ions (within 30–60 days, less than 0.02–2 ppm ) [23], 
which has been supported by our result.

A study by Claussen et al. (2017) compared ACTIVA 
cement with well-established self-adhesive resin cement 
RelyX Unicem (RU) regarding ion release. The first 
demonstrated higher fluoride release, while the second 
released a higher amount of calcium [24]. Anyway, There 
is also a promising study by Huang et al. (2020) reported 
that both bioactive cement ACTIVA and RelyX Unicem 
revealed netting areas of demineralization inhibition 
when evaluated regarding the prevention of root dentin 
demineralization; they propose that bioactive cement 
could be recommended for patients at risk of secondary 
caries along the crown margins [9].

Calcium and phosphate ions release material could 
encourage apatite precipitation and provide a tooth seal 
to avoid marginal gaps [9, 25]. Consequently, the use of 
ion releasing bioactive posts may improve the sealing 
and adhesion of the post to the dentine structure and 
reduce the occurrence of secondary caries. 

Our findings revealed that there was a statistically 
significant difference regarding Ca+2, PO4

3– ions 
release between the virgin ACTIVA and experimental 
materials. Such findings may be related to the number 
of ions comprise after reinforcement modification of 
cement composition.

The findings of experimental and virgin ACTIVA 
showed an increase in the Ca+2– release with time to 
reach the highest value of ion release after one week, 
and the differences were statistically highly significant. 
These observations might indicate that there was a 

release of calcium from the bulk of ACTIVA containing 
the sample to the immersed fluid, as the matrix comprises 
calcium alumino fluorosilicate glass, to deliver calcium 
and fluoride ions, then the concentration of released ions 
decreased significantly to get the lowest value after 28 
days.

Such reduction can be explained by the fact that 
many Ca+2 ions are dissolved from glass particles in the 
solution, and the frequency of the attraction of Ca+2 ions 
in the surface of the samples is more than that released 
to the solution. Another expected explanation may be 
the presence of an acid phosphate group within the resin 
that has Ca2+ binding affinity [26].

Regarding the PO4
3- ion, there is a highly significant 

change in the concentration of release, especially after 
one week of immersion in sodium chloride solution. This 
due to the release of PO4

3- from ACTIVA containing 
specimens, as the ionic resin of ACTIVA portion 
consists of phosphate acid groups, which strengthen the 
interaction with the resins and extend the bonding with 
the tooth structure. Through ionization, which is water-
dependent, hydrogen ions break out of the phosphate 
groups and are replaced by calcium in the tooth structure. 
This ion interface binds the resin to the minerals in the 
tooth, providing a strong resin-hydroxyapatite complex 
and a supporting microleakage seal [27]. 

In addition, various acid monomers have applied 
different efficiencies to boost the release of Ca2+ and 
PO4

3 ions; remember that the Ca2+ ions are expected to 
disperse and transport more readily across the resin than 
the phosphate ions [17].

Another critical factor that may affect the ion release 
is the pH. According to the manufacturer, ACTIVA 
responds to pH cycles in the mouth, so the specimens 
were immersed in solution with a pH4 in the current 
study as an accelerated experiment; this may explain the 
releases of more phosphate especially with the first week 
of immersion. 

During the later immersion period, the concentration 
of phosphorous in sodium chloride solution slowly 
decreased, and these changes were due to the formation 
of calcium phosphate layers [17, 28, 29]. 
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One of the limitations of this experiment was it’s 
not considered the ions recharging capacity of the 
experimental material.

Conclusions

With the limitations of this study, the reinforcement 
of the ACTIVA BioACTIVE cement with E-glass fibers 
reduced the ion release intensity of the material but not 
the releasing pattern. 
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Abstract

Information about methicillin-resistant coagulase-negative staphylococci (CoNS) is unavailable in our 
province, in comparison with methicillin-resistant Staphylococcus aureus. Two hundred and forty isolates of 
Staphylococci were recovered from hemodialysis patients, from July-2019 to January-2020. Antimicrobial 
susceptibility was performed for methicillin-resistant CoNS, by using the Kirby and Bauer technique. 
mecA gene was detected by polymerase chain reaction (PCR). The results revealed that the infections were 
predominant in males (66.7%) especially in the age group more than 60 years old. Patients from urban areas 
occupied the highest percent in comparison with the rural areas.

Staphylococcus epidermidis was predominant among other isolated genera (63.33%), of these forty strains 
(26.32%) were mecA positive, while Staphylococcus saprophyticus takes only (16.67%) and six isolates were 
appeared to be mecA positive. Resistant patterns illustrated that most mecA positive strains were resistant to 
more than one antibiotic of none-beta lactam antibiotics especially rifampin (60.87%).

In conclusion, the increase of the antibiotic-resistant by coagulase-negative staphylococci, and in particular 
mec A gene containing CoNS, is a risk factor for residents of the holy city of Najaf.

Keywords: Coagulase-negative Staphylococci, mecA gene, Multidrug-resistant, hemodialysis patients. 

Introduction

Coagulase-negative staphylococci (CoNS) are 
commensal bacteria of human skin and oral mucosa 
and have frequently detected as opportunistic 
pathogens1, and regularly come upon in the hospital 
situation2. Susceptible patients accept the infection 
from the reservoirs3. Foreign bodies implantation and 
central nervous catheterization infections are mostly 
associated with CoNS4. Indwelling- devices carry and 
immunocompromised patients are more prone to these 
pathogens5. 46-65% of hospitalized patients carry CoNS 
6,7. 

Bacterial infections in the end stage of renal disease 
(hemodialysis) persons are the major cause of mortality 
and morbidity 8,9.

Coagulase-negative Staphylococci usually are much 
more resistant to antibiotics than Staphylococcus aureus 
10. Methicillin resistance (MR) has been widely studied 
in Staphylococcus aureus but slight is known about MR-
CoNS 11.

Dissemination of antibiotic resistance genes among 
CoNS strains are predominant, and they are may be 
horizontally transferred from S. aureus 11, furthermore, 
MR gene is dramatically acquired by CoNS organisms 
12. MR in staphylococci is determined by the gaining of 
the mecA gene, that encodes PBP2A, a transpeptidase 
with a low attraction for β-lactams 13. The treatment of 
“S. epidermidis” must be preceded by the determination 
of the gene responsible for methicillin resistance (mecA) 
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when it exhibits moderate susceptibility to Cefoxitin 14. 
mecA is portion of the mec complex, which contains its 
repressor genes mecI and mecR1 15.

Repressor and inducer genes are responsible for the 
expression of mecA like the production of the enzyme 
β-lactamase 12, and all of the regulator, repressor and 
mecA genes lies on, dimensions and structure variable, 
mobile elements called Staphylococcal cassette 
chromosome mec (SCC mec) which was previously 
studied 16. Thus, this study was conducted to investigate 
the prevalence of mecA gene in CoNS.

Materials and Methods

Samples Collection and bacterial strains 
identification

Staphylococci isolates obtained from hemodialysis 
patients who were admitted to the center of hemodialysis 
in Al-Sader Medical City, Najaf-Iraq” from July 2019 to 
January 2020. A total of 240 isolates were re-diagnosed 
in the laboratory by using traditional procedures, 
furthermore, vitek-2 system was used to establish the 
diagnosis. 

Antimicrobial Susceptibility 

Conventional Kirby- Bauer technique was used to 
detect the susceptibility of isolated bacterial strains to 
the antimicrobial agents (Oxoid TM) (i. e. Kanamycin (K) 
(30 µg/disc), Gentamycin (GM) (30 µg/disc), Fusidic 
acid (FD) (10 µg/disc), Rifampin (RD) (30 µg/disc), 
Tetracycline (TE) (30 µg/disc), Erythromycin (E) (30 
µg/disc), and Tobramycin (TOB) (30 µg/disc). Clinical 
laboratory standard institute recommendations17 were 
used as a comparative reference for comparing the zone 
of inhibition of antibiotics under test.

Bacterial DNA extraction

Bacterial DNA was extracted by using the wizard® 
genomic DNA purification kit protocol (Promega, USA).

Detection of mec A gene by PCR method

Primers and procedures previously used by 19,20 
were used in this study. To detect the mec A gene (table 
3-2), the DNA template was diluted 1 in 100. A 20 µL 
reaction mixture contained 2 µL of DNA template, 0.5 
units of Taq polymerase (Thermo-fisher) and a final 
concentration of the following: 200 M of each dNTP 
(Pharmacia Biotech, St Albans, UK), 1.5 mM MgCl2, 
75 mM Tris–HCl pH 9.0, 20 mM (NH4)2SO4, 0.01% 
Tween 20, 250 nM primers”.

Thirty cycles of amplification were performed, each 
consisting of 60 s at 95°C, 45 s at 51°C and 2 min at 
72°C. Ten microliters of PCR products were separated 
by electrophoresis on a 1% agarose gel and visualized 
under ultraviolet light after staining. with ethidium 
bromide. The target gene (mecA) sequence used in this 
study “Forward 5’-AAA ATC GAT GGT AAA GGT 
TGG C-3’” and Reverse primer was “R5’-AGT TCT 
GCA GTA CCG GAT TTG C-3’”, with product size 
532 base pairs 19,20.

Ethics Approval

A valid consent was achieved from each patient 
orally before their inclusion in the study.

Results 

From July 2019 to January 2020, a total of 240 
samples were collected randomly from the hemodialysis 
center, Al-Sader Medical City, Najaf-Iraq. The mean 
age of all patients was 52.4 years old. The age group 
>=60 years old occupied the highest percentage among 
others, (ρ>0.000). Other age groups take different ratios 
they were 16.7%, 27.9%, 16.7% and 9.6% for 20-29, 30-
”39, 40-49 and 50-59 years old, respectively, table 1.

Table 2 illustrates the distribution of hemodialysis 
patients according to gender. Males significantly 
(ρ>0.000) higher than females and the male/female ratio 
was 2. 
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Table 1 Distribution of the infected patients according to the age groups               

Age group No. (Percent %)

20-29 40 (16.7%)

30-39 67 (27.9%)

40-49 40 (16.7%)

50-59 23 (9.6%)

>=60 years 70 (29.25%)

Total 240 (100.0%)

Table 2 Distribution of the infected patients according to the sex

No. (Percent %) Male/Female ratio

Sex

Male 160 (66.7%)

2

Female 80 (33.3%)

Total 240 (100.0)

Our study results demonstrated that rural area has significantly low percent (40%) in comparison to an urban 
area (60%), table 3.

Staphylococcus epidermidis in our study (table 4) occupied the highest significantly (ρ> 0.000) percentage 
among other bacterial isolates. It was 63.33% followed by S. aureus (20%) and finally S. saprophyticus (16.67%). 
Out of this CoNS, only 46 (23.95%) isolates were identified to be methicillin-resistant i. e. mecA positive figure 1, of 
these 40 isolates (86.96%) S. epidermidis and 6 isolates (13.04%) S. saprophyticus. 

Table 3 Distribution of the infected patients according to the residency

No. (Percent %)

R
es

id
en

cy Rural 96 (40.0%)

Urban 144 (60.0%)

Total 240 (100.0%)
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Table 4 The percentages of Staphylococci species isolation

No. of isolates (%)

mec A gene#

Positive
Strains

Negative Strains

S. aureus 48 (20%) N.T.* N.T.

S. epidermidis 152 (63.33%) 40 (26.32%) 112 (73.68%)

S. saprophyticus 40 (16.67%)
6

(15%)

34

(85%)

  * N. T. = Not tested 

Figure 1 Ethidium bromide-stained gel electrophoresis products of mecA gene 532 bp. 

Lane L= DNA ladder marker, Lane 1,2,3,4,5,6 and 7.

In table 5 all tested strains expressed phenotypic MR to non-beta-lactam antibiotics, as follows: 28 (60.87%) for 
Rifampin (RD), 27 (58.70%) for Gentamycin (GM) and Tobramycin (TOB), 26 (56.52%) for Fusidic acid (FD), 22 
(47.83%) for Kanamycin (K) and Tetracycline (TE), and 21 (45.65%) for Erythromycin (VA). 
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Table 5 Antibiotic Susceptibility Patterns of all methicillin-resistant (MR), coagulase-negative 
staphylococcus (CoNS) isolates (n = 46) to all used antibiotics

Number of tested isolates, Staphylococcus epidermidis 40 isolates, and 
Staphylococcus saprophyticus 6 isolates

Antimicrobial agent (symbol)
Sensitive 
No. (%)

Intermediate 
sensitivity
No. (%)

Resistant
No. (%)

Kanamycin (K) 19 (41.30%) 5 (10.87%) 22 (47.83%)

Gentamycin (GM) 15 (32.61%) 4 (8.70%) 27 (58.70%)

Fusidic acid (FD) 17 (36.96%) 3 (6.52%) 26 (56.52%)

Rifampin (RD) 14 (30.43%) 4 (8.70%) 28 (60.87%)

Tetracycline (TE) 22 (47.83%) 2 (4.35%) 22 (47.83%)

Erythromycin (E) 20 (43.48%) 5 (10.87%) 21 (45.65%)

Tobramycin (TOB) 16 (34.78%) 3 (6.52%) 27 (58.70%)

Discussion

Present study results reveal that the infection among 
hemodialysis patients was in high percent (29.25%) in 
the age group more than 60 years old, and especially 
in males (66.7%) comparing with females. Also, our 
findings demonstrated that the urban area was in danger 
compared with rural areas, due to the increase ratio 
(60.0%) of infection in this place.

Recently, 20 published that the age range of the 
dialysis patients was 20-80 years old with a mean age 
of 47.9 years for all populations of the study. Also, they 
the higher ratio (34.21%) of the dialysis patients in the 
age group 51-60 years old. They were published that the 
ratio of male/ female was 2.8% (i. e. 28 male/ 10 female).

More men than women were on hemodialysis 
patients, they were 59% versus 41% 20. The men and 
women age were 67.7 and 68.3 for men and women, 
respectively 21. 

Previously, Maripuri22 et. al. 2012 were reported 
that of 204,463 dialysis patients, 80% were urban; 10.2% 
micropolitan, and 9.8% rural, all those patients were 
detected to be 18 years old and older 22. In Australia, 
they were significant differences between city and rural 
patients 23. 

Different ratios of methicillin-resistant were 
reported previously, Ruppe’ et. al. (2009), published 
that the percent of MR CoNS (S. epidermidis and S. 

haemolyticus) was 28.6%, 17.1%, 11.4% and 31.0% for 
Algeria, Mali, Moldova, and Cambodia, respectively 
3. Other research published that SCC mec typing of 
274 carriage isolates of MR CoNS isolates from 154 
adult WA Yampi Amerindians during the 2006 and 
2008 were 89 (32.49%) S. epidermidis, 78 (28.47%) S. 

haemolyticus, 72 (26.28%) S. hominis, 27 (9.86%) S. 

saprophyticus and 8 (2.9%) other staphylococci 24. S. 

epidermidis represent (69-84%) of the MR-CoNS 25. S. 

epidermidis was the predominant species among others 
26, also S. epidermidis was mentioned to be occupied 
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the highest percentage of both blood (19 “86.4%”) and 
catheter (17”85%”) 27. Yamada28 et. al. 2017 published 
that 55 (78.6%) of CoNS was S. epidermidis 28. Also, Al-
Janabi et. al. 20 found that 38 (100%) of S. epidermidis 
isolates carrying the mecA gene. 

Antibiotic susceptibility patterns illustrated that 
the resistance ratio varied according to the type of 
antibiotics. These results mentioned that Rifampin 
(RD) has the highest resistant percent (60.87%), other 
antibiotics gave different ratios (table 5). 

Previous study results reported that the phenotypic 
multidrug-resistant were detected in all CoNS strains, 
57 (62%) were resistant to kanamycin, 38 (41%) to 
tobramycin and gentamicin, 44 (48%) to erythromycin, 
45 (49%) to cotrimoxazole, 51 (55%) to tetracycline, 16 
(17%) to rifampin, and 2 (2%) to Fosfomycin, also they 
found that the rate of MR-CoNS varies from one country 
to another 29.

Recently Al-Janabi et. al. 20 reported that there 
were different susceptibility patterns towards several 
antibiotics used in their study, they found that the 
highest rate (100%) of resistant to methicillin, 
penicillin, cefoxitin, ciprofloxacin clindamycin, and 
chloramphenicol. On the other hand, they found different 
ratios of resistance to other antibiotics.

From the previous results we concluded that there 
an increase in antibiotic-resistant by coagulase-negative 
staphylococci, espicially those straines which harboring 
mec A gene.
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Abstract

Background: Zinc is one of the most important essential trace metals in human nutrition and lifestyle with 
special role in diabetic patients mainly due to its involvement in insulin production, storage and secretion.-
Objectives: to assess the effect of zinc supplementation on changing insulin resistance ,modifying lipid 
profile and body mass index(BMI) in type II diabetics.-Design and Setting: A randomized controlled clinical 
trial.-Study participants: the study was carried on 50 type II diabetic patients, both gender and followed for 
6 weeks. the participants were randomly divided into intervention group who receives 50 mg/d elemental 
zinc and control group without zinc supplement.-Materials: S. zinc, fasting plasma glucose(FPG), fasting 
S. insulin, HbA1c, lipid profile, BMI were measured at the beginning(before supplementation and at the end 
of the 6 weeks duration.

Results: After 6 weeks of zinc supplementation, serum zinc levels improved significantly (P=0.0001). There 
was no significant difference in BMI (P=0.092). Insulin resistance (IR), HbA1c were significantly decreased 
(change mean -0.75 P=0.004 and -0.72, P=0.001) respectively. HDL-C was significantly increased (change 
mean 3.56 mg/dl P=0.022). TG and TC were significantly decreased (change mean-10.92mg/dl P=0.001 and 
– 3.52mg/dl P=0.009) respectively. There was significant positive correlation between zinc intake and serum 
zinc level (R2=0.432).-Conclusion: Our study results revealed that supplementation of 50 mg zinc sulphate 
improves insulin resistance and induces more healthy lipid profile, while it has no significant effect on BMI 
of type II diabetic patients after 6 weeks of supplementation.

Keywords: Insulin Resistance; Supplementation; Zinc; Diabetics; health 

Introduction

The prevalence of Type 2 diabetes (T2D) in the 
world might reach 13.9% by 2030, while it was 9.1% 
in 2014[1] and the expected deaths from coronary heart 
disease (CHD) may reach 23.6 million per year by 2030 
from 17.6 million deaths in 2016[2]. The most prevalent 
form of diabetes is T2D which accounting for over 90% 
of people with diabetes[3]. T2D is a chronic disease 
characterized by increased plasma glucose levels due to 
insulin secretion deficiencies (i.e., β-cell dysfunction) 
and insulin resistance (i.e., decreased target tissue 
capacity to react regularly to insulin. Insulin resistance 
considered as the greatest risk factor for the development 

of T2D[4]. Zinc plays important roles in DM, because it 
is involved in synthesis, secretion and storage of insulin 
and has antioxidant activity which makes zinc vital trace 
element in normalization of blood glucose level[5]. The 
end organ damage caused by diabetes is mainly due 
to oxidative stress. so many common complications 
of diabetes, such as cardiomyopathy, nephropathy and 
neuropathy will happen[6]. This organ damage that is 
caused by oxidative stress can be ceased by zinc which 
is considered as a powerful antioxidant[7]. 

High blood glucose level, leads to increased zinc 
loss in urine and a decrease in total body zinc. So zinc 
supplementation may qualify as a possible treatment 

DOI Number: 10.37506/ijfmt.v15i3.15514



1488    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

adjunct in T2D and prediabetes by promoting insulin 
signaling and euglycemia, especially in zinc deficient 
patients[8,6]. WHO reported that CHD is a primary cause 
of both men and women’s mortality, which results in 
more than 7 million deaths annually[9]. 

Hyperglycemia, insulin resistance, and dyslipidemia 
are considered as risk factors contributed to diabetes-
induced cardiovascular diseases[10]. Altered blood 
lipid is a common metabolic abnormality in T2D[11]. 
Overweight and obesity are related to micronutrient 
deficiencies more than normal weight[12] 

Patients and Methods

Study design: 

A randomized, controlled clinical trial with a 
pre-post intervention design which conducted at the 
endocrine-diabetic clinic and was carried on type II 
diabetic patients (N=50) with less than 5 years duration 
of diabetes, male and female aged(25 - 60yrs). 

Exclusion criteria 

Taking zinc supplement, chronic (renal disease, liver 
disease, GI disease)or malabsorption, weight loss diets 
in the last 2 months, taking diuretics or multivitamin, 
on hormonal replacement therapy or birth control pill, 
on lipid lowering agent, smoker or alcohol drinker, 
concurrent acute illness, pregnancy and lactation were 
excluded from the study. Medical, surgical, drug and 
usual diet history were taken at the beginning of the trial. 
All participants were instructed to continue their usual 
dietary habits and physical activity during the study.

Participants:

Study subjects were randomly divided into 
two groups, intervention group (n=25) receive zinc 
supplement and control group(n=25) without zinc 
supplement. Zinc supplement was given as 50 mg 
elemental zinc as zinc sulphate daily for 6 weeks. 
Compliance with taking zinc supplement has been made 
by examining the capsule containers. 

Biochemical analysis-anthropometric 
measurements: FPG, S. insulin, HbA1c, S. zinc, 

and lipid profile, were measured and recorded at the 
beginning(before supplementation) and at the end of 
the study. Venous blood samples (7 cc) were collected 
after an overnight fast and 5 cc of it were centrifuged 
at 3500 rpm for 10 min. The serum fraction was stored 
at -25ºc until analyses were performed. The remaining 
(2cc) were put in an EDTA tube for the immediate 
measurement of HbA1c by Tosoh’s G7 Automated 
HPLC Analyzer, Japan. Determination of serum zinc 
was done using a spectrophotometric method (Zinc 
PAPS LS inc. Standard. colorimetric end point method). 
Determination of lipids were done by (Dirui company 
end point method). Serum insulin was measured by 
electrochemiluminescence method on the cobas e411 
analyzer. Determination of glucose was done by oxidase 
enzymatic method using Chromacast reagents. 

Insulin resistance was calculated according to 
Homeostatic Model Assessment of Insulin Resistance 
formula : HOMA-IR =  (Fasting serum glucose -mg/
dL× Insulin(μU/L)]/405)[13] Measurement of weight was 
done by calibrated scale and for height by calibrated 
stadiometer. BMI was calculated by dividing weight 
(Kg) by squared height (m2) at the beginning and at 
the end of the trial and categorized according to WHO 
criteria. 

Statistical Analysis

IBM SPSS version 26 was used for statistical 
analysis. Participant characteristic data are presented as 
mean, SD and range. Paired sample t-test was used to 
compare the study group characteristics before and after 
intervention(P-value=0.05). Independent samples t-test 
was used to assess the difference between intervention 
and control group in the mean change of study group 
characteristics (P-value=0.05). in the mean change of 
study group characteristics (P-value=0.05). Pearson’s 
correlation was used to assess the relation between daily 
dietary zinc intake and serum zinc levels (significant R 
≥ ±0.3). 

Results: 

-Demographic characteristics of study 
participants: There was no statistical difference 
between the intervention ad control group regarding 
age, gender, BMI, and other biochemical markers under 
study at baseline. Also there was significant positive 
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correlation between zinc intake and serum zinc level (R2 = 0.432) as shown in(fi gure.1) 

Figure.1 Pearson’s correlations between s. zinc level and daily dietary zinc intake 

-The change in the intervention group characteristics after 6 weeks(table.1): 

-Difference between Intervention and control group in the mean change of study group 
characteristics(table.2): No signifi cant difference in BMI (P=0.092). Insulin resistance (IR) was signifi cantly 
decreased in intervention group (change mean-0.75 P=0.004).Serum zinc level was signifi cantly higher(change mean 
7.72μg/dl P=0.0001). HbA1c was decreased signifi cantly (change mean-0.72 P=0.001). TG and cholesterol were 
signifi cantly decreased (change mean -10.92mg/dl P=0.001 and – 3.52mg/dl P=0.009) respectively. While HDL-C 
was increased signifi cantly (change mean 3.56 mg/dl P=0.022).

Table.1 Comparisons of the study group characteristics before and after intervention

N=25

Study Group

Intervention group Control group

Mean Mean

before after P-Value before after P-Value

A
nt

hr
op

om
et

ri
c 

m
ea

su
re

m
en

ts

Weight

(kg)
87.78 85.90 0.004* 83.72 83.50 0.735

BMI

(kg/m2)
31.46 30.77 0.004* 30.22 30.15 0.763
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G
lu

co
se

 h
om

eo
st

as
is

 &

Se
ru

m
 Z

in
c

FPG

(mg/dl)
133.36 119.68 0.026* 124.52 124.00 0.727

serum Insulin μU/mL 16.99 16.42 0.443 15.50 16.23 0.034*

Insulin Resistance 5.72 4.97 0.082 4.67 4.93 0.053

Serum zinc(μg/dl) 123.64 131.36 0.053 104.56 103.48 0.155

HbA1c 8.14 7.42 0.007* 7.92 7.88 0.544

L
ip

id
 P

ro
fil

e

VLDL

(mg/dl)
34.67 28.40 0.237 28.92 29.40 0.083

LDL

(mg/dl)
103.40 98.32 0.390 77.44 80.64 0.008*

HDL

(mg/dl)
49.20 52.76 0.099 51.64 51.44 0.821

TG

(mg/dl)
154.44 143.52 0.158 146.28 147.68 0.026*

Total Cholesterol

(mg/dl)
183.08 179.56 0.645 160.24 162.40 0.012*

*significant P< 0.05
 

Table.2 Difference between Intervention and control group in the mean change of study group characteristics

N=25

Study Group

P-Value
Intervention group Control group

Mean
±SD

Mean
±SD

Anthropometric 
measurements

BMI change

(kg/m2)

-0.69

±1.08

-0.07

±1.12
0.092

Glucose homeostasis 
&

Serum Zinc

IR change
-0.75

±2.08

0.25

±0.62
0.004*

s. zinc Change

(μg/dl)
7.72

±18.97

-1.08

±3.67
0.0001*

HBA1c

change

-0.72

±1.22

-0.05

±0.39
0.001*

 Lipid Profile 

VLDL change

(mg/dl)

-6.27

±25.83

0.48

±1.33
0.052

LDL change

(mg/dl)

-5.08

±28.99

3.20

±5.51
0.078

HDL change

(mg/dl)

3.56

±10.37

-0.20

±4.37
0.022*

TG Change

(mg/dl)

-10.92

±37.50

1.40

±2.94
0.001*

Cholesterol

change (mg/dl)

-3.52

±37.75

2.16

±4.00
0.009*

*significant P< 0.05

Cont... Table.1 Comparisons of the study group characteristics before and after intervention
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Discussion

Most of the diabetic patients tend to consume 
alternative medicines to control their blood sugar, zinc 
is the most commonly one. There is no consensus on 
optimal dose and duration for zinc supplementation in 
diabetic patients to improve their health status. In this 
study we aimed to evaluate the effect of supplementation 
of 50 mg zinc sulphate for 6 weeks on IR, lipid profile, 
BMI, we found a statistical significant improvement in 
serum zinc Level, IR, HbA1c, HDL-C, TG, TC and no 
statistical significant difference in BMI. 

Effect on glucose control and IR:

Similar to our result, in a clinical trial on 40 obese 
patient, Zn supplementation has a favorable effect in 
reducing IR after 15 weeks of 30mg zinc/d, and may 
play an effective role in the treatment of obesity [13]. 
Another trial performed 30mg of zinc supplementation 
for 30 days in 28 obese women, found a reduction in 
serum insulin and HOMA-IR values[14]. Also our result 
come in line with 2 recent systematic reviews concluded 
that Zn supplementation improves insulin resistance in 
obese individuals [15,16].The difference from finding of 
another trial[17], might due to the severity of metabolic 
disturbances, the dose and type of supplementation . 

Effect on Serum zinc: serum zinc concentration 
increased notably in our study after intervention in 
comparison to the control group. Similar to this result, 
several clinical trials observed that 30 mg /d of zinc for 
(12ws, 4ws, 12ws, 15ws) respectively were increased 
S. zinc concentration[17,13]. In contrast to the former 
trials, our study showed that mean S. zinc level of the 
intervention and control group at baseline was within 
normal reference level (123.64 ±53.79 and 104.56 
±26.73 μg/dl) respectively according to reference lab 
value (normal value=50-150mg/dl) and this could be 
due to 3 reasons: 1) Duration of diabetes ˂ 5yrs in our 
study participants[18]2) The biochemical markers under 
study including zinc, have been measured in fasting state 
that increase serum zinc level [19]. 

3) Serum zinc level do not reflect cellular Zn status 
precisely due to highly regulated homeostatic control 
mechanisms[8]. One meta-analysis conclusion was 
comparable to our finding [20]. 

Effect on lipid profile

According to a Meta-analysis investigation results, 
regarding the effect of zinc supplementation on lipid 
profiles were inconsistent[20], 

Our results agree with a clinical trial which 
concluded that 100 mg zinc sulfate, significantly reduced 
TC,TG concentrations, and increased those corresponding 
to zinc and  HDL-C in the bloodstream[21,22,17].

In contrast to our results, a clinical trial showed no 
significant change in lipid parameter, that is might be 
explained by small dose (10mg/d)of zinc[23]. Or larger 
dose in other study(660mg zinc/d)[24]. 

Baseline lipid levels of the study participants, low 
doses of zinc over short periods might be the reason 
behind this difference from other studies. while several 
systematic reviews were agree with us [25,7]. In a recent 
systematic review of randomized controlled trials, 
combining 9 effect sizes from 9 RCTs, resulting in a 
significant decrease in TG, TC a non-significant effect on 
serum LDL-C and HDL-C, but the overall effect size of 
zinc supplementation on serum HDL-C concentrations 
became significant[26]. 

Effects on BMI: The reduction in weight and BMI 
in our trial was only in zinc group post supplementation, 
but No statistical significant difference was found in 
BMI in comparison to control group and this result 
was in agreement with a clinical trial that conducted 
on 40 subjects after 6 weeks of 660 mg zinc sulphate 
supplementation[24]. Parallel to our results, in a 
systematic review and dose response meta-analysis, 27 
trials (n=1438 participants) were included[27], while a 
clinical trial conducted on 80 obese person concluded 
significant BMI reduction[28]. Larger sample size, longer 
duration in this trial may result in this diversity from our 
study. 

The strength in this trial was the wide range of 
exclusion criteria, specific range of age, limited duration 
of diabetes, but there was limitations in our study such 
as short period of follow-up. 

However, we cannot generalize our study results on 
whole Iraqi diabetic patients because of small sample 
size and short duration of supplementation. This trial 
could be considered as a reference study to the future 



1492    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

similar trial that could take into consideration our 
trial limitation. It can be suggested that increasing 
the period of intervention and determining the safety 
and effectiveness of doses of zinc supplementation be 
considered in future studies. 

Conclusion

Our study results revealed that daily dose of 50 
mg zinc improves insulin resistance and induces more 
healthy lipid profile, while it has no significant effect 
on BMI of type II diabetic patients after 6 weeks of 
supplementation. Hence zinc could play an essential role 
in delaying or preventing the progression of T2D. 
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Abstract

Background: the disorder of neuron system by the action of hyperglycemia is Diabetic neuropathy 
considers a common diabetic complication which is associated with a wide scope of clinical cases. Peripheral 
neuropathy (PN) represents a clinical case, wherein the peripheral nervous system is damaged. Accordingly, 
biochemical parameters have importance to apply as good predictor factors. Accordingly we attempt to 
assess the biochemical factors of Neuron Specific Enolase NSE, Calpotectin CALP, Xanthine Oxidase XOD 
in patients suffering from this type of diabetes complications as early predictors and study their correlations.

Methods: Fifty eight patients are known to have diabetic mellitus, which is classified into three groups. 
Group I represents DPN of 30 patients, group II referred to 28 diabetic patients without DPN, in addition 
to 30 healthy subjects as a control group, with range age (38-70) years old. BMI was determined for all the 
studied groups. Levels of FBS, lipid categories and HbA1C were estimated. NSE, CALP and XOD levels 
were measured by ELISA method. hs-CRP also determine for patients and control.

Results: The results revealed that levels of both FBS and HbA1C are increased significantly (p<0.05) 
in both patients groups rather than healthy subjects. Moreover, results recorded an important increase of 
cholesterol, TGs, LDL and VLDL levels (p<0.05). in contrast the HDL decrease in the two patient groups 
related to healthy group. Increased levels of NSE, CALP, XOD and hs-CRP in DPN group and diabetic 
group compared with control group. The results of this study showed a direct correlation between BMI and 
FBS, in addition to BMI and hsCRP which possess the same correlation. Analysis by ROC curve showed that 
both NSE and CALP are representing the strongest markers for diagnosis of diabetic neuropathy followed 
by XOD and hs-CRP respectively.

Conclusion: Levels of the studied factors consider good indicators to use them as suitable markers for early 
detection of diabetic sensory neuropathy. The results of ROC curve analysis revealed that NSE and CALP is 
the strongest biomarker for diagnosis of diabetic neuropathy. 

Key words: Neuron Specific Enolase, Calprotectin, Xanthine Oxidase, diabetic neuropathy 

Introduction

In this field, our previous studies were included 
the relation between diabetes with osteoporosis (1,2), 
complications of diabetes with nephropathy and 
neuropathy (3,4,5,6,7) together with the in vivo studies of 
diabetic treatment by plant extracts (8,9). 

Diabetic neuropathy represents a major type 
in parallel to diabetic nephropathy and diabetic 

retinopathy which is classified as microvascular diabetic 
complications. It is results in typical sign and symptoms 
(10). Diabetic neuropathy can cause deteriorating affects 
on the central nerves as well, resulting in subsequent 
vestibular system impairments(11). Patients with diabetic 
neuropathy have certain symptoms like tingling and 
numbness. some types of abnormalities that concerned 
with this disease may accompanied with autonomic and 
sensory neurons in the body (12).
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However, all peripheral nerves can be affected by 
diabetic neuropathy, consequently long nerves of feet 
and hands may be damage due to this type of diabetic 
disorder as a result to damage small nerve fibers. Many 
studies have shown that the small fibres damage might 
lead to large fibre damage and then too in neuropathy. 
Apart from this nerve damage there are several other 
pathogenesis of systemic and cellular disturbances in 
glucose and lipid metabolism leads to other complex 
biochemical pathways in the end leading to neuropathy 
(13).

So, it is very important to know about the different 
biomarkers of neuropathy for the early diagnosis of 
condition and to manage the condition with appropriate 
and effective way. Thus extensive research has been done 
in this area although appropriate and widely utilizable 
biomarkers have not been identified for diabetic 
neuropathy. Accordingly this work aimed to study some 
relevant factors with diabetic neuropathy to study their 
relation with this type of disease as predictor factors for 
Iraqi patients with diabetic peripheral neuropathy. 

Materials and Methods

Blood samples were taken from thirty patients (15 
male and 15 female) with diabetic sensory neuropathy, 
twenty eight patients (14 male and 14 female) diabetic 
without neuropathy whom attended to National Diabetes 
Center, University of Al-Mustansiritya and 30 persons 
(15 male and 15 female) as control group at the period 
from December 2019 until Fabruary 2020, all subjects 
with age range 38-70 years. Venous blood (8 ml) was 
withdrawn for each sample. Two ml were collected in 
EDTA tube for determine HbA1C by using Ichroma, and 
6 ml collected in an anticoagulant serum separator tube, 

then the blood left at room temperature for a period of 30 
minutes to clot and separated at 3000 rpm for 10 minute 
using a suitable centrifuge, then, the obtained serum was 
removed and divided into numerous parts that stored 
in suitable tubes. One part was used to evaluate the 
biochemical parameters, which are including FBS, Lipid 
profiles directly, using UV-Visible spectrophotometer 
and hs-CRP determination by using Ichroma. The 
remaining three parts were kept in a very cold place at 
-20°C to estimate other parameters include NSE, XOD 
and CALP that were evaluated by ELISA, with kits 
supplied by Shanghai Biological/ China and Cusabio / 
China. BMI was enumerated for all the studied groups. 

Statistical Methods

Our statistics in this work were analyzed by the 
Analysis System - version 9.1. The assessment of 
significant differences (P < 0.05) is achieved by ANOVA 
test and LSD together with SPSS-19 program which is 
used to calculate correlation coefficient (r). ROC curve 
analysis was used also in this study to estimate the 
strength for each marker to be useful in diagnosis of the 
disease.

Results

The results of age and BMI in table -1 revealed that 
there are no significant differences (p>0.05) between 
patients and control groups and the patients groups 
themselves. The results in table (1) revealed significant 
increase in FBG and HbA1C levels (p<0.05) in DPN 
group related to diabetic and healthy groups, where the 
mean values for DPN and DM groups are higher than 
their levels in control group. 

Table (1): mean values of Age , BMI, FBG and HbA1C of the studied groups.

Categories
AGE (Year) mean 

± SD
BMI (Kg/m2) mean 

± SD
FBS (mg/dl)
Mean ± SE

HbA1C %
Mean ± SE

DPN Group 55.96±9.04a 31.62±4.51a 200.05±11.73a 9.18 ± 0.25 a

Diabetic Group 53.46±10.81a 30.50±5.22a 170.28±9.67b 8.13±0.22b

Control Group 51.13±11.22a 29.03±5.68a 92.44±0.93c 4.34±0.07c

LSD 5.2868 2.69 27.14 0.6076

Mean with same letters of AGE and BMI are not significantly (P˃0.05).
Considerable significantly (P<0.05) are represented by changed letters in each column. 
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The result of cholesterol was showed a significant 
increase (p<0.05) between DNP and healthy subject 
groups as recorded in table 2 , but there are no significant 
differences between patient groups for this parameter. 
The results of triglyceride and VLDL levels in patients 

with diabetic neuropathy (DPN) increased considerably 
(p<0.05) related to healthy subjects group. There are no 
considerable differences (p>0.05) in the case of HDL 
and LDL between both patient groups together with 
healthy subjects group. 

Table (2) mean values of T.Ch., TGs, HDL, LDL and VLDL of all the studied groups

Categories
Chol. mg/dl
mean ± SE

TGs mg/dl
mean ± SE

HDL mg/dl
mean ± SE

LDL mg/dl
mean ± SE

VLDL mg/dl
mean ± SE

DPN Group 186.30±7.55a 167.38±13.08a 42.53±2.41a 110.01±6.75a 33.91±2.64a

D. Group 177.64±8.03ab 161.00±13.28a 42.81±3.06a 107.96±9.30a 32.80±2.82a

C. Group 161.11±5.09b 73.92±7.22b 43.40±2.00a 103.97±3.34a 14.90±1.43b

LSD 20.445 34.066 7.2047 19.845 7.0039

Considerable differences (P<0.05) are represented by changed letters in each column 

Table (3) showed the results of CALP, NSE, XOD and hs-CRP. The mean values of CALP and hs-CRP increased 
significantly (p<0.05) in DPN group related to healthy subjects group, but there are no considerable differences 
(p>0.05) between DPN and diabetic groups. Also, the results recorded considerable differences increased (p<0.05) 
for the parameters of NSE and XOD between DPN group and control group, but there are no important differences 
(p>0.05) noticed between diabetic and healthy subject groups. 

Table (3): mean values of CALP, NSE, HDL, XOD and hs-CRP of all the studied groups

Categories
CALP (ng/mL)

Mean ± SE
NSE (ng/mL)
Mean ± SE

XOD (ng/mL)
Mean ± SE

hs-CRPmg/dl
Mean ± SE

DPN Group 89.69±20.071a 10.98±2.07a 1.07±0.22a 6.82±0.28a

D. Group 78.04±8.84a 4.70±1.44b 0.91±0.20b 6.08±0.15a

C. Group 16.25±2.26b 2.06±0.16b 0.44±0.06b 3.90±0.43b

LSD 54.12 4.01 0.541 0.866

Considerable differences (P<0.05) are assigned by changed letters in each column 

The results of correlation showed positive correlation between FBG and BMI. Furthermore, a direct correlation 
was found between hs-CRP and BMI in diabetic group; however, no correlations among other studied parameters 
were recorded as shown in table (4). 
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Table (4): correlation coefficient of BMI Levels in DM group

Parameters AGE HbA1C FBS NSE CALP XOD

BMI

in

diabetic peripheral 
neuropathy

Group

r -0.221 -0.293 0.389* 0.047 0.120 0.112

p 0.277 0.130 0.041* 0.811 0.544 0.570

T.Chol TGs HDL LDL VLDL hsCRP

r 0.191 0.243 0.329 0.007 0.139 0.526*

p 0.329 0.212 0.087 0.971 0.481 0.004*

* Correlation is significant at P value < 0.05 level.

Analysis by ROC curve was conducted as shown 
in figure of (1). ROC curve is a diagram, which can 
be drawn between sensitivity and specificity. The area 
under the curve was adopted in the interpretation of the 
results. It was found to be 0.989, 0.96, 0.897 and 0.819 
for NSE, CALP, XOD, hs-CRP respectively. In the case 
of the NSE test, the cut-off point derived from the ROC 
curve showed a sensitivity of (95.2%) and specificity 
of (87.5%) in the value of criterion >2.794 ng/ml. 
accordingly, the test value above 2.794 ng/ml considers 
abnormal case (disease condition) and the value below 
2.974 ng/ml represents the healthy condition, as shown 
in fig. (1). 

Analysis of CALP, XOD and hs-CRP have revealed 
the best cut off points at values of criterion (>22.279 
ng/ml, 1.019 ng/ml and >5mg/dl), respectively, while 
the analogous values of sensitivity and specificity 
for the mentioned cut-off points were found to be 
(100.0%, 90.9%), (77.8%, 88.9%) and (91.7%, 81.5%) 
respectively. 

Discussion

In this work, our findings revealed that no-
considerable differences (p>0.05) in the parameters 
of age and BMI between patients and healthy subject 
groups, as shown in table(1). This result is agreed with 

other studies (14,15). The rising of serum cholesterol, 
triglycerides, LDL and VLDL levels and decrease in 
HDL level in patient groups than control group may 
be attributed to the associating with the case of disease 
and its complications. However, our results agree with 
earlier studies (16).

Elevation of triglycerides with a decrease of HDL 
levels in diabetic patients is also documented by several 
authors (17,18). The results of HbA1c showed significant 
differences among the studied groups, where the mean 
values for DPN and diabetic group higher than the 
control group. This result agrees with (19). That means 
the HbA1c test provides important information that can 
be used for the management of diabetes.

In the same time, there is a considerable increase 
(p<0.05) in level of FBG in DPN and diabetic groups 
(200.05±11.73), (170.28±9.67) respectively, in 
comparison with control group (92.44±0.93). This result 
is in consistence with other study (20). Consequently, the 
present study confirmed a strong association between the 
disease (Neuropathy) and hyperglycaemia that produce 
advanced glycation end products (AGEs) as a high risk 
for disease (diabetic complications) formation (21). 

The values of the hs-CRP showed significant 
differences between patients and the control groups, this 
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result agrees with (22). This result has shown that serum 
hs-CRP level is considered a useful marker for long 
term risk assessment, besides that, it provides a sensitive 
marker for the increasing inflammation activity. 

Serum CALP level was found to increase 
significantly (p<0.05) in patients compared with healthy 
subjects. This result is corresponding with several 
previous studies (23,24). Calprotectin, belonging to S100 
protein family, is essentially implicated in proinflamatory 
signalling. It is suggested that calprotectin complex is 
a marker for inflammation, and is useful in monitoring 
disease activity. 

Significant increase in levels of NSE in patients with 
neuropathy group than both diabetic and control Groups, 
(10.98±2.07, 4.70±1.44, 2.06±0.16) respectively, are in 
correspond with (25), (26).

Due to the hyperglycemia, hypoxia and 
hypoperfusion that lead to damage of nerve cells, the 
level of NSE can be increased because the damaged 
cells released it to blood circulation at a high level. Thus, 
NSE can be useful to be a sign for damage of neuron 
cells. This disorder of neuropathy considers the major 

pathological mechanism for diabetic neuropathy injuries 

(27). 

Increase significantly in levels of XOD in 
neuropathies group than diabetic group and health group 
(1.07±0.22, 0.91±0.20, 0.44±0.06) respectively, are in 
corresponding with(28,29) . Formation of ROS in the case 
of chronic hyperglacemia may lead to reduce of nerve 
fibers function such as abnormal of conduction velocity 
and appears of disease symptoms (30). 

Table (4) show a correlation coefficient of BMI 
Level in Diabetic Patients Groups. The results reveal 
that BMI has positive correlation with FBG and with hs-
CRP. The increasing of BMI is associated with central 
obesity and coronary risk(31).

 Presence of positive correlation between 
BMI and hs-CRP, may be attributed to the association 
of inflammation with its linking to obesity(32), that 
characterized by increased levels of hsC-RP (33). 

In this work, ROC curve analysis was applied. 
The results revealed that NSE and CALP levels are the 
strongest markers for diabetic neuropathy diagnosis, 
because the area under the curve is 0.989 and 0.961 
which represents excellent tests as shown in the figure: 
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Figure (1): shows ROC curve for NSE, CALP, XOD and Hs-CRP. 
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Accordingly, the order of other biochemical 
parameters of XOD and hs-CRP found to be of 0.897 and 
0.819 respectively, on the basis of their corresponding 
to area under the curve. Consequently, XOD and hs-
CRP consider as good tests for estimating the prediction 
ability for developing of disease, or to compare the 
analytical facility between two or more tests for the 
same disease. (34) 

 Conclusions

   Application of Receiver Operating Characteristic 
(ROC) curve analysis supports the Results of ROC curve 
analysis showed that NSE and CALP is consider strong 
marker (excellent test) to diagnose diabetic neuropathy, 
then (XOD and C-RP), which are found to be good tests 
for this purpose. 
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Abstract

Objective: Environmental pollution with heavy metals has become a matter of concern, lead is one of those 
metals, Lead is a cumulative, multi-systemic toxicant which affects major body systems; it is associated 
with number of changes that include impairment of liver function. This work was designed to investigate the 
protective effect of vinpocetine on hepatotoxicity induced by lead acetate in rats.

Method: Eighteen adult rats of both sexes were used in this study; the animals were randomly enrolled into 
three groups of 6 rats each: Group I- Each rat was orally inoculated with 0.3 ml saline. Intraperitoneal (i.p.) 
injection of 100 μl of saline was given 1 h later, this group served as control. Group II- rats daily received 
an intraperitoneal injection of freshly prepared lead acetate (20 mg/kg body wt.) for 5 days. Group III- Rats 
in this group received vinpocetine and lead as the following; at first vinpocetine administered orally in a 
dose of 3mg/kg/day (dissolved in normal saline) for 5 days alone and then lead injection started in a dose of 
20 mg/kg and continued for 10 days with oral vinpocetine dose where vinpocetine administered 1hr before 
lead. 24 hours after the last dose, the liver of each animal was excised to prepare homogenate for estimation 
interleukin-1 beta (IL-1β), interleukin-10 (IL-10), tumor necrosis factor-alpha (TNF-α) and caspase 3.

Result: Lead significantly (P < 0.05) elevated IL-1beta, TNF-α and caspase 3, while it significantly (P < 
0.05) reduced IL-10 levels. On the other hand, vinpocetine significantly (P < 0.05) decreased IL-1beta and 
caspase 3 but it doesn’t significantly (P > 0.05) reduce TNF-α and it significantly (P < 0.05) increase IL-10.

Conclusion: vinpocetine may have a protective effect against lead-induced hepatotoxicity in rats.

Keyword; Lead; vinpocetine; rats; hepatoprotective; toxicity 

Introduction

Environmental pollution with heavy metals has 
become a matter of concern, lead is one of those metals. 
Because of the extensive uses of lead as building 
material, ceramic glazes, lead pigments, in special sort of 
batteries and many other uses, exposure to it has become 
widespread (1). 90% of environmental lead toxicity 
came from vehicle combustion of leaded gasoline (2). 
It becomes a necessity to control its levels in air, food, 
drinks that we consume because there is no safe exposure 
levels (3). Besides, lead exposure has been increased 100 
folds above the natural levels (4). Studies revealed that 
one third amount of lead that entered to the body stored 

in the liver followed by kidneys (5, 6). Liver is a vital organ 
responsible for many vital functions like production of 
clotting factors, nutritional processing and metabolism 
of cholesterol and glucose (5). This accumulated lead will 
cause irreversible hepatocyte destruction and disrupts 
liver function even though chelating agents used (5). The 
mechanism by which lead intoxicate liver is not well 
known but oxidative stress and transcription factors 
activation plus alteration of DNA may have a role (1, 

7, 8). Besides, inflammation may mediate a role in liver 
toxicities of lead (8), studies showed that males with high 
lead blood levels have leukocytosis and elevated blood 
levels of tissue necrosis factor- alpha (9). In addition 

DOI Number: 10.37506/ijfmt.v15i3.15517



1502    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

DA KHAN and his colleagues correlate the elevated 
inflammatory mediators with high blood levels of lead 
in the occupational workers (10). 

The recent treatments approved to relief hepatic 
intoxication with lead were often chelators such as 
“meso-2,3-dimercaptosuccinic acid (DMSA) and 
monoisoamyl DMSA (MiADMSA)”, which are often 
toxic and fail to chelate the intracellular lead because of 
its hydrophilicity (11).

Vinpocetine is a drug with a protective effect to 
many organs like brain, liver and heart via its voltage 
gated sodium and calcium channel blockade plus its 
antioxidant and anti-inflammatory activity (12-16).

The current study was conducted to examine 
the effect of lead toxicity on liver rat tissues through 
estimation of TNF-alpha, IL-10, caspase 3 and, IL-1β in 
addition to the possible prophylactic role of vinpocetine 
on lead hepatotoxicity in rats. 

Materials and Methods

Experimental animals 

Eighteen adult albino rats of both sexes, three 
months old, weighing 160 - 250 gm were used in this 
study under conditions of controlled temperature. The 
animals were fed commercial pellets and tap water ad 
libitum throughout the experiment period. 

Materials 

Lead as acetate (powder) was purchased from Fluka 
Chemical, Turkey. vinpocetine (capsule 10 mg) was 
purchased from Americ medic science (USA). 

Experimental protocol

The healthy rats were randomly divided into three 
groups (6 animals/group) as follows: Group I Each rat 
was orally inoculated with 0.3 ml saline, Intraperitoneal 
(i.p) injection of 100 μl of saline was given 1 h later. 
This group served as control. Group II daily received 
i.p. injection of freshly prepared lead acetate (20 mg/kg 
body wt.) for 5 days ,the dose and route of administration 
were selected based on previous studies (17). Group III 
Rats in this group received vinpocetine and lead as the 
following; at first vinpocetine administered orally in a 
dose of 3mg/kg/day (dissolved in normal saline) for 5 

days alone and then lead injection started in a dose of 20 
mg/kg and continued for 10 days with oral vinpocetine 
dose where vinpocetine administered 1hr before lead (18-

20).

Twenty-four-hour after the end of treatment 
duration, each animal was sedated by diethyl ether. After 
that, the liver of each animal was excised for homogenate 
preparation.

Preparation and Estimation of homogenate 
biochemical parameters: 

After excision of the liver, it was rinsed with ice-
cold phosphate buffer saline (PBS) (pH = 7.4) in order 
to get rid of excess blood, followed by desiccation using 
filter paper and then measuring the weight of each liver 
tissue before homogenization was performed. Then each 
of rats’ liver tissue minced into small pieces and put in 
15ml plastic test tube containing chilled PBS solution 
(pH=7.4); where (tissue weight (g): PBS volume (mL) 
= 1:9). Homogenization was performed using cell lab 
homogenizer in icy condition. After that, the homogenate 
was centrifuged for approximately 15 minutes at 2000×g. 
The supernatant was carefully collected and stored at -20 
ºC until the time of TNF-α, IL1β, IL10 and caspase 3 
determination.

The determination of TNF-α, IL1β, IL10 and 
caspase 3 was done by using automated biochemistry 
analyzer (Elabscience, USA) 

Statistical Analysis

Data were expressed as the mean values, mean± 
standard error of the mean (SEM). Unpaired Student 
t-test was used for testing the significant difference 
between the two groups. Differences were considered 
statistically significant for P value less than 0.05. 

Results 

Administration of Lead acetate intraperitoneally 
for 5 days in a dose of 20 mg/kg/day significantly (P < 
0.05) elevated the levels of IL-1beta, TNF-α and caspase 
3 in hepatic tissue homogenate as compared to control 
group. On the other hand, the hepatic tissue level of IL-
10 significantly (P < 0.05) reduced from 384.2 ± 13.9 
(ng/ml) in the control group to 175±19.5 (pg/ml) in the 
group treated with lead acetate (Table 1) (figures 1,2,3,4)
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Administration of vinpocetine 3mg/kg/day orally 
for ten days plus intraperitoneal lead acetate 20 mg/kg/
day for five days caused significant (P < 0.05) reduction 
in the levels of IL-1beta and caspase 3 in hepatic tissue 
compared to their levels in the group treated with lead 
acetate singly. Besides, there was a reduction in the level 

of TNF-α, but this effect was not significant (P > 0.05). 
while the level of IL-10 in the hepatic tissue homogenate 
significantly increased from 175 ± 19.5 (pg/ml) in the 
group treated with lead acetate singly to 302.5 ± 14.4 
(pg/ml) in the group treated with the combination (Table 
1) (figures 1,2,3,4) 

Table 1. Effect of vinpocetine on interlukine1Beta (IL-1β), interleukin-10 (IL-10), tumor necrosis factor-
alpha (TNF-α) and caspase 3 levels in liver tissue homogenate after intraperitoneal injection 0f lead acetate 

and oral administration of vinpocetine in rats.

Treatment 
group
n=6

Type of treatment

IL-1β (pg ̸ ml) 
for homogenate 

of rat liver 
(Mean±SEM)

IL-10 (pg ̸ ml) 
for homogenate 

of rat liver 
(Mean±SEM)

TNF-α (pg ̸ml) for 
homogenate of rat 
liver (Mean±SEM)

Caspase 3 (pg ̸ml) 
for homogenate 

of rat liver 
(Mean±SEM)

I
 negative control/

normal saline
68.8±14.2 384.2±13.9 173.7±18.9 7.7±0.9

II
positive Control / 
lead 20 mg/kg) 

   181.7±14* 175±19.5* 492.5±14* 14.3±1.6*

III
3mg/kg vinpocetine 
prior to 20 mg/kg of 

lead acetate
 92.8±17.9a 302.5±14.4a 461.7±29.4 9.3±1.8 a

Each value represents the mean ± standard error of means (SEM).

- *= Significantly different (P < 0.05) concerning the control group.

- Values with symbol superscript (a) are significantly different (P < 0.05) using unpaired Student t-test concerning 
group II. 

Figure (1) effect of lead and combination of lead and vinpocetine on level of interleukin 1β
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In hepatic tissue homogenate of rat. 

Figure (2) effect of lead and combination of lead and vinpocetine on level of interleukin 10 

In hepatic tissue homogenate of rat. 

Figure (3) effect of lead and combination of lead and vinpocetine on level of caspase 3

In hepatic tissue homogenate of rat.
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Figure (4) effect of lead and combination of lead and vinpocetine on level of TNFα

In hepatic tissue

(negative control = normal saline group, positive 
control= lead only group 

Vinpo+ lead= vinpocetine and lead combination 
group) 

Discussion

The present work pointed out the inflammation 
due to exposure to lead. We further probed the 
hepatoprotective effect of vinpocetine on these 
pathways. To our knowledge, this is the first study to 
investigate the in vivo effect of vinpocetine on lead-
induced hepatotoxicity in rats.

It was found that lead can cause toxic effect to the 
hepatic tissues via inflammation and cellular apoptosis 
(21, 22). IL-1β, TNF-α, caspase 3 and IL-10 are chosen 
in this study as measures to evaluate the toxic effect 
of lead on liver tissues besides the IL-1β increased 
when there is an external inflammatory stimuli by been 
released ;pro-inflammatory mediator or cytokine (23). In 
addition, TNF-α is one of the most important mediators 
for inflammation produced mainly by macrophages and 

play a great role in (cell apoptosis and differentiation) 
and in the activation of immune system. Its role in 
inflammatory process can be summarized by “Phagocyte 
cell activation, endotoxic shock, Tumor cytotoxicity and 
cachexia” (23). Besides, caspase 3 is a protein participate 
a great role in apoptosis process, its elevation can be 
used as an indicator for cell apoptosis and mitochondrial 
damage (24, 25). On the other hand, IL-10 is an anti-
inflammatory mediator released from T-cells acts by 
inhibition of production of cytokines and disrupts the 
function of mononuclear cells (23). 

In our study lead caused significant elevation in IL-
1β, TNF-α and caspase 3 levels in the hepatic tissues 
compared to control group, which indicates induction 
of inflammatory pathway and cell death in them. These 
results are agree with the results of A Soussi and his 
colleagues (26) regarding TNF-α and caspase 3 when 
investigating the hepatic protective effect of vegetable 
oil of walnut Juglans regia against lead induced toxicity. 
Regarding TNF-α, our result match the elevation in 
hepatic tissue TNF-α after treatment with lead in the 
study testing the protective effect of curcumin and 
vitamin D against lead induced hepatotoxicity (9, 27). 
Regarding IL-1β, the increased hepatic tissue levels was 
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parallel with their elevation after treating rats with lead 
by W. A. Al-Megrin and his colleague to investigate the 
hepatic protective effect of luteolin (5).

Regarding IL-10 and the reduction in its level 
after treatment with lead, this result is agree with H 
Almasmoum and his colleagues who investigate the 
hepatic protective effect of D3 vitamin against lead 
induced toxicity (27). 

Vinpoocetine may have anti-inflammatory and 
anti-apoptotic effect in hepatic tissues against lead 
induced toxicity. Because of its ability to diminish the 
pro-inflammatory and pro-apoptotic effect of lead on 
hepatic tissues. The above effect of vinpocetine can be 
estimated by reduction in the mediators (IL-1β, TNF-α 
and caspase 3) beside the elevation of anti-inflammatory 
IL-10 mediator.

The study results are parallel with the results of 
S. A. Habib and his colleague, regarding reduction of 
TNFα and caspase 3 after treatment with vinocetine to 
explore its hepatoprotective activity against cisplatin 
induced toxicity (13).

In case of IL-1β and IL-10, the changes in their 
hepatic tissue levels after treatment with vinpocetine 
was agree with that of H. F. Zaki and R. F. Abdelsalam 
study (14). Their study was aim to explore the anti-
inflammatory and anti-apoptotic effect of vinpocetine 
on the liver during reperfusion ischemia. 
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Abstract

Retinal pathologic angiogenesis is the leading cause of blindness in human generate from age-related 
macular degeneration (AMD), diabetic retinopathy and premature retinopathy (ROP).The aim of this study 
is to investigate the effect of vitex agnus castus leave extract on induced retinal angiogenesis in rabbits 
by intravitreal injection of VEGF. Alcoholic extract of vitex agnus castus prepared and formulated for 
intravitreal injection. Twenty four pigmented rabbits included in this study and allocated into four equal 
groups(6 rabbits in each group): Retinal angiogenesis induced group, group treated by bevacizumab, group 
treated by 100mcg of Vitex agnus castus leave extract, and group treated by 50mcg of Vitex agnus castus 
leave extract as intravitreal injection. Parameters include matrixmetalloproteinase-9, intracellular adhesion 
molecule-1. The result of the current study revealed that intravitreal injection of Vitex agnus castus leave 
extract was reduced the level of MMP-9 and ICAM-1 in comparison with retinal angiogenesis induced 
group after one week of retinal angiogenesis induction , although it was non-significant (P>0.05).

Keywords: retinal angiogenesis; toxicity; Vitex agnus castus; injections 

Introduction

Retinal angiogenesis is a pathological condition 
defined as process develop new, abnormal blood vessels 
result from imbalance between proangiogenic and anti-
angiogenic factors presented in some ocular disease like 
retinopathy of prematurity (ROP), Diabetic retinopathy 
(DR), and retinal vein occlusion (RVO) that result in 
vision loss(1). Diabetic retinopathy is the most prevalent, 
persistent microvascular problem of diabetes mellitus 
that lead to blindness in developed countries (2). They 
result in structural and functional modifications in 
the neuroglial and micro-vessels of the retina(3). It is 
presently treated by vitrectomy, laser photocoagulation, 
antiangiogenic drugs such as pegaptanib aptmer, 
ranibizumab, bevacizumab(4).

Vitex agnus castus is a plant belonging to 
(Lamiaceae) verbenaceae family. It is widespread 
in asia and in the mediterranean region(5). Various 
phytochemical studies have revealed the existence of 
many beneficial component such as iridoid glycosides, 

flavonoids, phenolic compounds, casticin(6) . It has some 
pharmacological effects such as anti “dys-regulation 
in female genital system”, hypnotic, an anorectic, 
antiangiogenic, tumiricidal action in some organs (5)(7). 
The aim of this study was designed to investigate the 
effect of intravitreal injection of vitex agnus castus leave 
extract in rabbit,s model of VEGF-165 induced retinal 
angiogenesis.

Materials and Methods

Preparation of vitex agnus castus leave extract 

Leaves of vitex agnus castus obtained from 
pharmacy college/ Baghdad University and identified 
by Dr. Khansaa R. Majeed, department of plant and 
environment, Iraqi Natural History Research Center and 
Museum, University of Baghdad.

Firstly, the leaves washed thoroughly and were 
spread over filter paper and left to dry at room temperature 
(20 ° C±2) in a shadow. Fine powder was obtained from 
plant leaves using an electric blender,(200)gm of the 
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dried powder leaves were sequentially extracted by the 
addition of (500)ml of hexane for defatted and leave it for 
24hr then filtration was done by filter paper, leaving the 
residue in open container in dark room to evaporate the 
remaining amount of hexane, then added ethanol(2500)
ml to the defatted plant material, leaving it for (1 week) 
with shaking from time to time. ethanol extract was 
concentrated by using rotary- evaporator under vacuum 
and then dried. Prior to the experiment, the lyophilized 
extract was held in desiccators at room temperature(8) .    

Preparation and administeration of vitex agnus 
castus leave extract intravitreal injection

solution was made by weighing (1mg),(0.5mg)and 
dispersed into (1ml) of isotonic, sterile PBS with pH 
=7.4.then the ophthalmic solution was conserved into 
aseptic container and dose of 100Mcg/0.1 ml,50Mcg/0.1 
ml of freshly prepared ophthalmic solution was injected 
itravitreally at 3.5-4 mm behind the limbus to the 
right eye of rabbit at the same time of induction by 
syringe (1 ml capacity 30G needle gage), (2 drops) of 
chloramphenicol eye drop were applied to the eye after 
injection to protect the eye from postoperative infection. 
The rabbits were sacrificed after 1 week for removal of 
vitreous humor by specific syringe and stored in sterile 
Eppendorf at -42 0c For measuring of ICAM-1 and 
MMP-9 (5)(9)(10).

Preparation of VEGF-165 intravitreal solution

500mcg of lyophilized rhVEGF165 dissolved in 
5ml of the mixture Containing(0.25 ml of  0.1 %a human 
plasma albumin as a solvent and 4.75 ml sterile PBS ). 
Then, the rhVEGF165 solution is stored  at 2-8 °C in the 
refrigerator  until dose administration (9).

Induction of retinal angiogenesis

The rabbits were anesthetized by utilized 
intramuscular injection of general anesthetic and sedative 
ketamine 25mg/kg and xylasine 5mg/kg, lidocaine (2%) 
applied to the eye to achieve more anesthesia (9). After 
that several drops of povidone iodine, the eyelids kept 
open by speculum(10). A single injection of 10mcg/0.1 
ml VEGF-165 used to induce retinal angiogenesis. It 
injected intravitreally at 3.5-4 mm behind the limbus by 
syringe (1 ml capacity 30G needle gage)(9). (2 drops) of 
chloramphenicol eye drop were applied to the eye after 

injection to protect the eye from postoperative infection. 
The rabbits were sacrificed after 1 week for removal of 
vitreous humor by specific syringe and stored in sterile 
Eppendorf at -42 0c For measuring of ICAM-1 and 
MMP-9(9) . 

Administration of bevacizumab drug 

Single dose (1.25mg /0.05ml) of bevacizumab was 
injected intravitreally at the same time of induction (10), 
through 30G gage needle connected to a syringe 1ml 
at 3.5-4 mm behind the limbus, then the rabbits were 
sacrificed after 1 week for removal of vitreous humor by 
specific syringe and stored in sterile Eppendorf at -420c 
for measuring ICAM-1 and MMP-9 level(9)(10) . 

Experimental animal

Twenty-four pigmented rabbits involved in the 
study. The aged of these rabbits about (1) year and 
their weight between (1.3-2.7 Kg). They were treated 
according to ethic committee and maintained in animal 
house of the (Iraqi center for cancer and medical 
genetic research), Rabbits were held in iron cages each 
contain four rabbits, they were kept under suitable 
conditions for three weeks; temperature (220C±30C), 
(12h / light- 12h /dark) and ventilation, they got fresh 
water and fresh diet. Rabbits were examined prior the 
experiment to assure that they are ordinary in overall and 
ophthalmic evaluation, and they were divided into four 
equal groups: retinal angiogenesis induced group that 
injected with single dose 10mcg/0.1 ml of VEGF-165 
intravitreally, bevacizumab treated group were injected 
with 1.25mg/0.05ml of bevacizumab intravitreally as 
single dose at the same time of the induction of retinal 
angiogenesis, Vitex agnus castus leave extract treatd 
group(100mcg/0.1ml), Vitex agnus castus leave extract 
treated group(50mcg/0.1ml). 

Parameters 

It involve evaluating the vitreous level of ICAM-1 
and MMP-9 by utilizing enzyme- linked immunosorbent 
assay (ELISA). Enzyme-based immunosorbent assay 
technique is a quantitative analysis method that utilized 
to test even very tiny concentration of peptide substances, 
vitamins, and antigen-antibody reaction in biological 
fluid such as drugs. By using an enzyme-associated 
conjugate and enzyme substratum that noticed by shift 
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in color variation. 

Statistical Analysis

The statistical analysis of this study performed 
with the package for social sciences (SPSS) 21.0 and 
Micosoft Excel 2013. Descriptive statistics for the 
numerical data were formulated as mean and standard 
deviation (SD). Analysis of variance (ANOVA) used 
for comparison among more than two groups, it was 
considered significant if (p ≤ 0.05) and highly significant 
if ( (P ≤ 0.001). 

Result

Measurement of vitreous amount of matrix 
metalloproteinase-9(MMP-9)

In this study the mean ± SD of vitreous level of 
MMP-9 was measured for all groups. The statistical 

analysis revealed increase in mean concentration of 
MMP-9 in vitreous humor in group 1 when compared to 
group 2(0.67± 0.21 ng/ml vs. 0.43± 0.1ng/ml ), group3 
(0.67± 0.21ng/ml vs. 0.48± 0.14 ng/ml0) group4 (0.67± 
0.21ng/ml vs 0.55± 0.22ng/ml).

Additionally, the statistical analysis show significant 
decrease(P=0.03) in mean concentration of MMP-9 of 
group 2(0.43± 0.1 ng/ml) when compared with group 
1(0.67± 0.11 ng/ml).

Also there was decreasing in the mean concentration 
of MMP-9 in group 3 when compared with group 1(0.48± 
0.14 ng/ml vs 0.67± 0.21ng/ml), although, it was not 
significant( P=0.08), and there was reduction in mean 
concentration of MMP-9 in group 4 when compared 
with group 1 (0.55± 0.22 ng/ml vs. 0.67± 0.21 ng/ml).
Although, it was not significant (P=0.25). 
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Figure (1) : MMP-9 level of rabbits right eyes of retinal angiogenic induced group, bevacizumab treated 
group, 100mcg, 50mcg herbal treated group. 

Additionally, there was nonsignificant decreasing in mean concentration of MMP-9 in group 3 when compared with group 
2 (0.48± 0.14 ng/ml vs 0.43± 0.1ng/ml), and nonsignificant decreasing in mean concentration of MMP-9 in group 4 when 
compared with group 2 (0.55± 0.22 ng/ml vs 0.43± 0.1ng/ml ) . Figure(1): 
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Measurement of vitreous amount of intercellular 
adhesion molecule-1(ICAM-1)

In this study the mean ± SD of vitreous level of 
ICAM-1 was measured for all groups. The statistical 
analysis revealed increase in mean concentration of 
ICAM-1 in vitreous humor in group 1 when compared to 
group 2 , (2.31± 0.44 ng/ml vs. 1.63± 0.49 ng/ml), group3 
(2.31± 0.44 ng/ml vs. 1.85±0.3 ng/ml),group4(2.31± 
0.44 ng/ml vs. 1.92± 0.46 ng/ml).

Additionally, the statistical analysis show signifi cant 
decrease(P=0.02) in mean concentration of ICAM-1 of 

group 2(1.63± 0.49 ng/ml) when compared with group 
1(2.31± 0.44 ng/ml).

Also there was decreasing in mean concentration 
of ICAM-1 in group 3 when compared with group 
1 (1.85±0.3 ng/ml vs 2.31± 0.44 ng/ml).Although, 
it was not signifi cant (P=0.08),andaanon-signifi cant 
difference(P=0.13) between mean concentration of 
ICAM-1 in vitreous of group4 when compared with 
group 1 (1.92±0.46ng/ml vs. 2.31±0.44 ng/ml) but 
there was reduction in mean concentration of group 4 
compared to group 1. 

Figure (2): ICAM-1 level of rabbits right eyes of retinal angiogenic induced group, bevacizumab treated 
group, 100mcg, 50mcg herbal treated group. 

Discussion

Retinal neovascular disease are jointly the leading 
cause of blindness in advanced countries like age-related 
macular degeneration(AMD), diabetic retinopathy (DR), 
infectious keratitis, trauma and different infl ammatory 
eye disease. Retinal laser photocoagulation actually 
appears to be the most effi cient retinal neovascularization 
procedure. This procedure can therefore kill post mitotic 
retinal neurons and impair visual function permanently. 

Pharmacologic agent(s) that block angiogenesis without 
damaging the retinal tissue may result in new therapies 
for this disease class. Since angiogenesis is a multi-stage 
process that is regulated by a variety of extracellular 
matrix molecules and growth factors, there are effectively 
several ways to interfere with its development. The retina 
regulate its vascularization through the production of an 
angiogenic factor, or factors and this synthesis is driven 
by the regional retinal metabolic requirements and the 
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same factor act in normal way both neovascularization 
disease and development of retina. The most attractive 
prospect present for the retina angiogenic factor is 
vascular endothelial growth factor (VEGF).

VEGF established in tumors with high vascularity, 
four isoforms of the VEGF (VEGF121, VEGF165, 
VEGF189, VEGF206) have been identified, the most 
abundant VEGF is(VEGF165) present in most tissues.
it is an effective angiogenic stimulant which promotes 
several angiogenesis phases like proliferation, migration, 
proteolytic action, and development of capillary tubes of 
EC, capability to stimulate vascular permeability, thus 
playing an important role in normal and pathological 
angiogenesis (11)(12) .

Efficiency of the induction technique

Injection of 0.1 ml of VEGF165 in the vitreous 
3.5-4.0 mm behind the limbus of the right eye of the 
rabbit had been used to induce retinal angiogenesis 
(9) .VEGF165 has tumor angiogenic properties and 
determined huge cellular infiltration with large number 
of new vessels established(13). The result of the 
measurement of vitreous level of MMP-9 showed highly 
increase in mean concentration of MMP-9 in group 1 
. Because of the intravitreal injection of VEGF-165 in 
group 1.VEGF-165 binds toaits receptor which causes 
the receptor to dimerize and phosphorylation of tyrosine 
kinase domain that lead to increase in the manifestation 
of Notch4 receptor protein and its ligand delta like-
4a(Dll4);when binding Notch,sacytoplasmicadomain 
is liberated by proteolytic cleavage via presenilline / 
g-secretase translocate to nucleus and interacts with the 
transcriptional repressor CSL (CBF1 / Su (H) / Lag2), 
transforming it to transcriptional activator thus signaling 
of Notch activate production of MMP-9 at level of 
transcription.

Additionally, a highly increase in mean concentration 
of ICAM-1 in group 1 compared with the groups 2,3,4. 
This is because the administration of 10 mcg / 0.1 ml 
of VEGF-165 intravitreally (9). A target for obstructing 
the cascade of neovascular development (14)(15) . VEGF 
is a vascular endothelial cell mitogen anda one of the 
most important regulators of angiogenesis under specific 
pathological and physiological conditions(16). Vascular 
endothelial growth factor-165 binds to VEGFR-2 which 

leads to dimerization receptor and phosphorylation of 
the receptor’s tyrosine kinase domain which results in 
intracellular signaling activation. That includes the PLC 
phosphorylation causes increasing in inositol 1,4,5 –
triphosphate(IP3) level, diacylglycerol. IP3 increases 
the intracellular concentration of calcium by its efflux 
from endoplasmic reticulum causing activation of 
reticulum sphingosine kinase which forms sphingosine 
1-phosphate. Elevated intracellular sphingosine 
1-phosphate stimulates protein kinase C(PKC). 
Increasing the diacylglycerol level also results in the 
activation of PKC which is a strong NF-kB activator. 
NF-kB causes increase in the levels of ICAM-1 in the 
endothelial cells (9). 

Effect of bevacizumab intravitreal injection

In this study, the intravitreal administration of 
bevacizumab as single dose of 1.25 mg (0.05 unit) caused 
significant reduction in vitreous level of MMP-9 and 
ICAM-1due to the bevacizumab is capable to reverse or 
inhibit tortuosity and dilatation (10). As the MMPs play 
a role in remodeling of vascular tissue during various 
biological process such as angiogenesis and healing of 
wounds (17). MMP-9 is involved in the transformation of 
the basement membrane and in the degradation of ECM 
components needed for (18) . Also VEGF blockage by 
bevacizumab reduces the amount of ICAM-1(19) . 

Effect of Vitex agnus castus leave extract

Vitex agnus castus is a good source of natural 
antiangiogenic subtances like terpinoid, anti-
inflammatory, antitumor like iridoid, casticin, 
flavonoids. Flavonoids and terpines have anti angiogenic 
effect through their polyphenols that block metastasis 
and angiogenesis through controlling various signaling 
pathway. Particularly, flavonoids through adjust the 
expression of EGFR, VEGF and block PI3-K/Akt, NFkb, 
ERK1/2 signalling pathways causing antiangiogenic 
effect (5) .

(Vitex agnus castus leave extract- treated group) that 
received dose of 100mcg /0.1 ml showed reduction in the 
mean concentration than 50 mcg/0.1ml, although it was 
non-significant, could not find any recorded evidence 
of that influence may be due to the modest sample size, 
dose of Vitex agnus castus leave extract, type of buffer 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1513

that used in this study may interact with Vitex agnus 

castus leave extract and cause decrease in its effect, or 
due to the short duration of the experiment so may be 
in multiple dose interval give more significant result, or 
may be attributed to selective inhibitory effect towards 
endothelial cell. No firm conclusion can be drawn. So 
more study need to confirm its antiangiogenic effect. 
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Abstract

The influence lead metal on DNA integrity in leaf plant can measure by potential effects of pollutants 
accumulation metal, Pb in leaf plant Phragmites australis was subjected to RAPD analysis, have been found 
metal at concentrations of S1, S2,S3 (0.045 , 2.97, 0.93) Respectively. polymorphisms became evident as 
the presence and absence of DNA fragments in affected samples compared to effect samples. Five prime 
was selected OP-L05, OP-M14, OP-M20, OP-V09 and OP-M05 were used , the genomic DNA of leaf did 
not appear polymorphic band at OP-L05 except molecular weight 600bp and presence of polymorphic band 
,OP-M20 show only polymorphic band at 850bp,OP-M05 did not show any polymorphisms and OP-M14, 
OP-V09 primers appeared polymorphisms when compare unexposed in control, this study confirmed RAPD 
markers a fast and simple technique can be used detection of forensic environmental.

Keywords: Forensic environmental, RAPD-PCR, Lead , Phragmites australis.

Introduction

Science is , developing at every moment, which has 
made the focus in recent times by researchers on the 
forensic science as a relatively new activity especially 
in the environmental field , newly defined as a strong 
method orientated mostly a technique driven an activity 
in the multidisciplinary of aquatic ecosystem within 
areas and surrounding it by plants or soil and sediments 
by survey after any incidents that occur . In the last 
years, the forensic science technology has advanced 
dramatically and has been very specialized are generally 
only performed in investigations of remarkable in genetic 
heterogeneity that affects the nature of organisms of 
trace evidence. Consequently, there is an opportunity for 
the application of analysis in the forensic examination 
of plants and organism accumulated in water or soil 
from a wider spectrum of forensic investigations 
as mentioned 1. The Industrial crude waste, sewage 
water and crude oil residues without initial treatments 
pose environmental risks for the population due to the 
levels of contaminants released and represent a source 
of environmental liability due to their potential to 
accumulate and release large quantities of contaminants 

generated by the decomposition of pollutants. Effluents 
can carry microorganisms and metals through the water 
resources this is what researchers refer to 2. Plants 
exposed to accumulate metals toxic concentrations and 
reveal a critical health risk to consumers by the food 
chain 3.High concentrations of lead have toxic effects 
on leaf plants ,the excess of metal is negatively affect 
the genotype plant 4. Moreover, lead ions may bind to 
thylakoid membrane proteins with high concentrations 
and inhibition of electron flow and emergence of 
reactive oxygen forms by damaging the structures of 
photosynthetic thylakoid membrane 5. The effects of 
metal on DNA occur directly or indirectly. These can 
be the destabilization of the double helical structure of 
DNA 6, mismatches of the bases on nucleic acids 7, single 
nuclease lesions on DNA, single DNA strand breaks, 
double DNA strand breaks and ion connections within 
strands and also degree of methylation of DNA 8,9.In 
brief, metals, even if indirectly, cause oxidative DNA 
damages and chromosomal abnormalities 10. Advances 
and developments in molecular biology have provided 
new ways of detecting DNA damage on plants 11,12,13. 
The detection of genotoxicity with DNA marker has 
many advantages, the explorations of random amplified 

DOI Number: 10.37506/ijfmt.v15i3.15520
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polymorphic DNA (RAPD) as genetic markers have 
improved the detection of DNA alterations after the 
influence of many genotoxic agents that affects plant 
growth and is considered an forensic environmental 
caused by pollution without any initial treatment 
14.This technique using a single primer able to anneal 
and prime at multiple location throughout the genome 
can produce a spectrum of amplification products that 
are characteristics of the template DNA 15,16. RAPD-
PCR assay is one of the most reliably used techniques 
for detecting DNA damage as the amplification stops at 
the site of the damage. The changes occurring in RAPD 
profiles following genotoxic treatments include variation 
in band intensity as well as gain or loss of bands. This 
has been done through the analysis of band intensities 
and band gain or loss variation between exposed and 
non-exposed individuals 17.The organism is identified 
depending on a unique gene present in the organism. 
It takes set in three steps: denaturation, annealing 
and extension: each step is performed at an optimum 
temperature. The denaturation must be temperature 
higher than the melting point of the primers, but must 
not be too high as to cause loss of activity to the DNA 
polymerase. The annealing temperature is dependent on 
the temperature of the elongation step must be optimum 
for the polymerase activity and the properties of the 
primers 18.

As a new study of its kind in the role of plants and 
aquatic ecosystem in the forensic investigation , It was 
examine leaf Phragmites australis , that have occurred 
that have been selected for being one of the most 
environmentally damaging areas of crude oil, industrial 
waste , as well as a control to understand the concept 
, the important aims that identify the changes that had 
happened in the environmental from different sites to 
identification Pb element and confirm the availability for 
extraction DNA in the plant leaf Phragmites australis to 
detect molecular weight in the source of effectiveness 
the concentration as remarkable forensic by PCR. 

Materials and Methods

Description and samplling

Three sites were selected on the basis have been 
damaged as evidence of the forensics environment in 
from the dominant type of plants which represented 
by S1=AL- Rashdia site as a control,S2= Midland oil 

company and as a crude oil waste and S3= AL-Musayib 
Babil as an electrical energy.

Collection samples and Preparation 

Plant (Phragmites australis) (Class: Angiosperm, 
Family: Poaceae) (Linnaeus, 1758), were collected 
during January 2020. According to19 all plant samples 
digest preparation to determine Pb element concentration 
.before that all samples must be converted to liquid by 
specific method of regulation and melting and used 
method validation was used as BAM Germany certified 
reference material with preparation of samples for 
analysis by Top wave analytic Jena type . Samples were 
examined by the Inductively Coupled Plasma Emission 
Spectrometry (ICP-ES). For all samples digestions, 
three replicates have been performed, calibration blanks 
of 2.0 mL deionized water are taken through the same 
digestion process. Detection limits for Pb metals in this 
study have calculated based on three times the standard 
deviation of the average of 5 blank measurements to one 
test. The evaluation of analytical results take place in 
one step by a computer program called smart analyzer. 
Results are given in unit mg/dm3 (ppm). 

Genomic DNA isolation: 

The DNA was extracted from the leaf of Phragmites 

australis plant by small-scale method using commercial 
kit (Bionner-Korea). The purity of DNA was measured 
dependent on optical density by using spectrophotometer, 
the DNA was detecting using agarose gel electrophoresis 
with ethidium bromide and visualized under UV light 20 

RAPD-PCR analysis: 

In this study five of RAPD primers were used, the 
primers was synthase by (Bioneer-Korea) in lyophilized 
form and dissolved in sterile distilled water to get final 
conc. of (10pmol/ml) according to 21. The primers and 
their sequences are listed in Table-1.

Table (1)The list of RAPD primer:

NO Primer Sequence

1 OP-L05 ACGCAGGCAC

2 OP-M14 AGGGTCGTTC

3 OP-M20 AGGTCTTGGG

4 OP-M05 GGGAACGTGT

5 OP-V02 AGTCACTCCC



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1517

Amplification of genomic DNA was performed with 
the master amplification reaction showed in Table-2.

Table (2) The master amplification Reaction:

Material
Final 

concentration
Volume for 1 

tube

PCR pre mix 1x 5μI

Deionised D.W —— 11μI

Primer(10pmol/ μl) 10pmol /μl 2μI

DNA template 100ng 2Μi

RAPD – PCR premix (final reaction volume = 20 μI). 
No. of cycles = 40 cycles between initial denaturation 
and final extension, the following Table-3 shows the 
RAPD program Followed by a hold at 4°C 21. Each 
PCR amplification reaction was repeated twice to ensure 
reproducibility the products analyzed by electrophoresis 
in 1.5% agars gels with 0.5μl stained ethidium bromide 
at 7vt/cm for 3hours 20.                                

Table (3):The optimum condition of detection gene.

No. Phase Tm (ᵒC) Time
No. of 
cycle

1-
Initial 

Denaturation
95ᵒC 3 min.

2- Denaturation -2 95ᵒC 1min

40 
cycle

3- Annealing 36ᵒC 1min

4- Extension-1 72ᵒC 1 min

5- Extension -2 72ᵒC 10 min.

Results and Discussion

Lead Analysis (Pb) in leaf Phragmites australis

Results showed the presence of Lead concentration 
in plant but differ from area to other depending on the 
ability to absorb this element Consecutively in S2> S3 > 
S, the concentration of Lead in leaf Phragmites australis 

represented S1=0.045, S2=2.97 and S3=0.93respectively 
,study area. that means a positive indicator of pollution 
in study areas . Through statistical analysis scored a 
significance between element and plants in a percentage 
of the corresponding ( 30% ,9%, 2% ), Respectively, 
There was no significant correlation P-value (0.004) , 
this is consistent with some of the researchers in local 
studies 22 found Pb in ceratophyllum demersum between 
(0.3-1.9 ppm) and in Phragmites australis between (0.6-
1.8 ppm) and 23recorded the max concentration of lead 
in a plant (C. demersum) (0.23-2.01ppm ).These indicate 
that aquatic plants are known in accumulating Pb from 
around its environment according to 24. The rate of 
absorption of this element was a high , its being the most 
plants play an important role in circulating nutrients and 
trace metal in aquatic ecosystems according to25. They 
spread all over the world and due to their high capacity 
in uptake of nutrients and other pollutants from water 
treatment 26, the high concentration of Pb in leaf plant 
refers to uptake of inorganic complexes because of their 
higher surface area compared to their volume according 
to 26,Therefore, it may be considered one of the most 
harmful minerals and the extent the influence of the 
surrounding environment used it as a result of events and 
damage to plants . The normal level of lead element in the 
leaf tissues of mature plant growing on uncontaminated 
soil ranges from (0.01-0.1 ppm), It is toxic to the plant if 
it’s between (3 ppm) 27. In studied conducted in a mining 
area in Hamidan Province in the western part of Iran, the 
amount of lead in leaf plant Typha domengensis of the 
studied site was (2.33 ppm) 28, the amount as mining site 
in our study produce large amounts of lead pollutants. 

Molecular identification by PCR:

A RAPD technique was applied to detect the 
genetic effects at the DNA level of Phragmites 

australis plant which exposed to metal. This study 
compared the effects occurring in the genomic DNA of 
Phragmites australis exposed to various levels of lead 
at concentration(2.97,0.93) ppm in plant of(S2andS3) 
comparison with the Phragmites australis in S1as 
control were less exposed to lead at concentration (0.045)
ppm respectively .Five primers were utilized used for 
screening genomic DNA of Phragmites australis exposed 
and unexposed to heavy metal. Photo captures were 
used to calculate molecular weight to detect the bands in 
plant produced by the PCR reactions and compare them 
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to the size of the DNA ladder marker according to 29. 
The results of the Rapid PCR were analyzed as shown in 
the statistical tables and according to the electrophoresis 
for each primer that (1) number symbolizes the presence 
of a band and (0) does not indicate the presence of a 
band. The variation in the number of bands amplifi ed 
by different primers infl uenced by variable factors such 
as primer structure, template quantity and less number 
of annealing sites in the genome , the results were 
interpreted on the basis of 30.

Observed at OPL05 primer in Figure (1) when 
comparing plant samples (S2 and S3) with the control 
(S1) at the following molecular weights (1500 1250 
850 ,400,350,300,200)bp no bands (could not amplify 
DNA) , This indicates that there has been no variation 
or the genetic material of the plant didn’t affected by 

heavy metal or other pollutants.While at the molecular 
weight 600bp, been noted the presence of polymorphic 
band in the (2,3 plant sample) and their disappearance in 
control, this indicates the occurrence of a variation. And 
in (700,525)bp Monomorphic band (similarity). When 
comparing this study through this primer opl05 with 31

Which was explained the Assessment of genetic diversity 
among wheat where it was found that there were no bands 
at the following molecular weights from (100 to 500 )bp, 
but at a molecular weight (600)pb, polymorphic band 
was observed when compared with the control, while 
32 use OPL-05 for Assessment of genotoxic effects of 
copper on Cucumber Plant (Cucumis sativus L.) which 
is could not amplify the genomic DNA, gave extremely 
faint and ambiguous bands.

Figure (1) PCR product of primer OP-l05The product was electrophoresis on 2%agarose at 5 volt/cm2. 1x 
TBE buffer for 1:30 hours. N: DNA ladder

The primer OP-M14 fi gure (2) observed in 
(polymorphic band) in all samples with control at 
all molecular weights except for (300pb), which did 
not show any band whether it was in control or other 
samples whilst at (500pb) Monomorphic band. This 

result disagree with 33which used this primer (OP-
M14)on (Verticillium dahlia) found polymorphic band 
between sample and control but monomorphic band 
were not included in the analysis. 
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Figure (2) PCR product of primer OP-M14The product was electrophoresis on 2%agarose at 5 volt/cm2. 1x 
TBE buffer for 1:30 hours. N: DNA ladder

In fi gure (3), the molecular weight(1250,675,500)bp of the primer (OP-M20) no bands appeared, while in another 
(1000,700,625 and400)bp There was monomorphic bands between the control and the affected samples ,and at(850) 
bp was polymorphic band compatible with 32 who was Assessment of genotoxic effects of copper on Cucumber Plant 
(Cucumis) used RAPD-PCR technique markers at primer (OP-M20), observed the presence of polymorphic band 
between the control and the copper treated samples at (400,500,600,700,800)bp so its RAPD profi les of OPM20 
primer produced polymorphic bands with genomic DNA a various levels of lead metal tracers compared with control, 
such as the presence of new DNA bands which were not detectable in DNA of unexposed plants. 

Figure (3) PCR product of primer OP-M20The product was electrophoresis on 2%agarose at 5 volt/cm2. 1x 
TBE buffer for 1:30 hours. N: DNA ladder.

In Phragmites australis ,presence Monomorphic 
bands between the control and other samples of the 
plant at molecular weights (1500 and 950)bp at fi gure(4) 
genetic similarity and disappearance of band at most 
molecular weights, so absence of any variation at OP-

M05. Hence, we explain that the genetic material of the 
control sample and other is not affected by any pollution 
in the area from which the samples are taken, This is 
not consistent with 34Which was explained at primer 
(OP-M05) polymorphic band between control and study 
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plant at all molecular weight except 701 bp which shows Monomorphic band.

Figure (4) PCR product of primer OP-M05The product was electrophoresis on 2%agarose at 5 volt/cm2. 1x 
TBE buffer for 1:30 hours. N: DNA ladder

The primer OP-V09 in fi gure (5), Monomorphic 
band (genetic similarity) was appear at the molecular 
weight of DNA marker (700,300)bp, and polymorphic 
band(variation) between control and studied sample at 
(1000, 900 ,600, 450)bp , should not DNA amplify in 
(1500,380). Comparison was made with 35 which arrived 
at 8 polymorphic band. 

Figure (5) PCR product of primer OP-VO9 The 
product was electrophoresis on 2% agarose at 5 volt/cm2. 
1x TBE buffer for 1:30 hours. N: DNA ladder (100).                

In this study, RAPD analysis showed that there were 
detectable genetic changes when the genomic DNA 
of Phragmites australis plant was exposed to metal. 
Appearing bands may be the result of structural changes 
induced by lead adducts and/or by nongenotoxic events 
such as transposition, DNA amplifi cation, and so on. 
Other changes in DNA patterns such as the variation 
in band intensities can be attributed principally to 
the presence of bulky adduct that potential block the 
PCR enzyme. Finally, the changes observed in RAPD 
patterns are likely to be due to the sum of all DNA 
alterations (e. g., adducts, mutations, rearrangements, 
structural changes) induced by heavy metal. In addition, 
dimmers can alter the structure of the DNA. If so, such 
structural changes are likely to have a signifi cant effect 
on the kinetics of PCR events. New PCR products can 

be amplifi ed because some sites become accessible to 
the primers after structural change or because the same 
mutations have occurred in the genome 36.                           

Conclusion

The metal caused genetic variation in Phragmites 

australis between control and exposed site of lead and 
metal, at least in two primers which leading to mutations in 
future. Therefore, biomarkers are necessary for detection 
heavy metals in this plant where it is growing .Moreover, 
RAPD were fast and simple technique for genotoxicity. 
The traceability of this measurement lead metal have 
a good correlation a high percentage of corresponding 
(30%) in S2 and Low Percentage of corresponding 
(0.04%) in S1 . These values instrument is a powerful 
tool that can be very effective in the validation of both 
the absence and presence of certain elements enter into 
the composition of crude oil or electrical energy site. In 
principle, this instrument could be employed to provide 
rapid in situ detection of the presence of toxic metals and 
it can be traced in cultivated plant species near the place 
of the event as has been done before from 37 have been 
used as a screening technique and are highly reliable in 
detecting samples and be applied with the rest elements 
contained in the C4 66% effective methodology needs to 
be verifi ed and calibrated according to 38. 
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The molecular weight of the primer (OP-M20) , 
there was monomorphic bands between the control and 
the affected samples ,and at(850) bp was polymorphic 
band compatible , Thats assessment of genotoxic effects 
of RAPD-PCR technique markers at primer (OP-M20), 
observed the presence of polymorphic band between 
the control and the other sites , so its RAPD profiles 
of OPM20 primer produced polymorphic bands with 
genomic DNA a various levels of lead metal tracers 
compared with control, such as the presence of new DNA 
bands which were not detectable in DNA of unexposed 
plants. Results suggest that the biota of oil-polluted 
habitats may be experiencing increased mutation and the 
chlorophyll-deficiency has often been used as a sensitive 
genetic end point in plant mutation research due to 
increased accumulation of element
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Abstract

Hepatitis B virus is a member of the Hepadnaviridae family and responsible for causing acute and chronic 
hepatitis in humans. This review deals with our current understanding of the virology, life cycle and 
immunopathology effecting of this very important pathogen. the present study show the relationship between 
HBV infection and the rule of IL32 gamma against it ,all of which are considered essential for current and 
future approaches to antiviral treatment. The study was conducted on 159 patients [ 43(53.75%) males and 
37(46.25%) females] during December ,2019 to July 2020 at AL-Najaf province. They suffering from signs 
and symptoms of liver diseases. 

Key word: HBV, IL32 g; health; immunosystyems 

Background 

Hepatitis B virus (HBV) infection is a worldwide 
problem associated with significant morbidity and 
mortality[1]. It has been estimated that two billion people 
have had hepatitis B virus exposure and near 400 million 
have experienced chronic infection [2].The burden of 
chronic infection due to hepatitis B virus (HBV) is 
currently estimated at around 250 million worldwide 
[3], while deaths as a result of the chronic squeal of the 
disease, such as cirrhosis, hepatocellular carcinoma 
(HCC) or liver failure, stand at 800,000 annually [4,5].

The virus is most commonly transmitted from 
mother to child during birth and delivery, as well 
as through contact with blood or other body fluids, 
including sex with an infected partner, injection-drug 
use that involves sharing needles, syringes, or drug-
preparation equipment and needle sticks or exposures to 
sharp instruments.[6,7] 

Studies that explain the connection between the 
Australia antigen, or hepatitis B surface antigen (HBsAg) 
as it is now known, and HBV, became apparent by 1970 
[8,9]. Electron microscopic studies in the early 1970s 
led to the visualization of the infectious virion or Dane 
particle [10],This was followed by the characterization 

of the virus genome, the virion-associated proteins and 
the detailed definition of the serological pro- files in 
acute and chronic HBV infection [8–11]. the liver injury 
caused by HBV infection is principally contributed 
by immune responses, and the immune-related liver 
damage is induced by active viral replication [12-13]. It 
is suggested that HBV-species cytotoxic T lymphocytes 
(CTLs) initially induce the death of virus-infected 
hepatocytes. However, CTLs are unable to mediate 
complete eradication of the virus, and they subsequently 
recruit HBV-non species in ammatory cells, including 
by stander T cells, natural killer (NK) cells, and 
neutrophils, that inevitably cause the immunopathology 
of Chronic Hepatitis B [14-15]. Recently, IL-32 was found 
to be associated with membrane vesicles inside the 
cell and released with buoyant structure via exosome-
like vesicle release mechanisms[16]. Therefore, IL-32 
may be secreted via the Endoplasmic reticulum/Golgi-
independent pathway, non-classical protein secretion 
pathway like interleukin-33 (IL-33) and high-mobility 
group box 1 protein (HMGB1) that do not contain a signal 
peptide and are released through ER/Golgi-independent 
means [17]. The IL-32 transcript is expressed in various 
human tissues and organs such as the spleen, thymus, 
leukocyte, lung, small intestine, colon, prostate, heart, 
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placenta, liver, muscle, kidney, pancreas, and brain. 
The expression of IL-32 mRNA is more prominent in 
immune cells than in non- immune tissues [18].

The expression pattern of each isoform of IL-32 
in certain cells or tissues and functional difference of 
each isoform of IL-32 are a matter to be resolved in 
the future. For example, only IL-32g isoform possesses 
a hydrophobic signal peptide in its N-terminus, 
which is a typical feature of secreted cytokine. IL-
32 does not possess transmembrane domain but 
immunohistochemistry analysis reveals that expressed 
IL-32 in peripheral blood mononucleare cell(PBMC) by 
LPS and Mycobacterium. tuberculosis was particularly 
associated with the cell membrane [19]. the amount of 
IL-32, IL-1, and IFN- protein in serum from hepatitis 
B patients was significantly higher than that in healthy 
volunteers [18]. 

HBV with risk groups

HBV with cancer

HBV is the most common cause of Hepatocellular 
Carcinoma (HCC) worldwide, accounting for 54% of the 
cases, with global mortality rates in 2010 estimated in 
786,000 deaths (473,600 deaths for HCC and 312,400 for 
cirrhosis).[20] The role of HBV in hepatocarcinogenesis 
was first reported in the 1970s when chronic HBV 
infection was associated with an increased incidence of 
HCC in the general population[21].

Risk factors for the development of HCC in these 
patients are higher HBV DNA levels, HBsAg positivity, 
higher HBV surface anti- gen levels, HBV genotype C, 
basal core promoter mutations, older age, male gender, 
chronic active hepatitis, higher ALT levels and higher 
alfa-fetoprotein.[22]

The pathogenetic mechanisms underlying HBV 
carcinogenesis appear complex and the following 
processes have been demonstrated in playing a role: HBV 
genome integration, chronic inflammation, epigenetic 
mechanisms, host immune response and cytokine 
production promoted by the HBV core protein. [23],there 
are a suggestion that HBV infection is associated with 
the risk of non- liver cancers, especially digestive system 
cancers among adults in China.[23] 

HBV with thalassemia and hemolytic dialysis

Transfusion transmitted infections (TTI) are 
major causes of morbidity and mortality among multi-
transfused patients such as thalassemics. [24-25]

Thalassemia’s are genetic anemia which result 
from the reduced synthesis of one or more of the 
globin subunits of normal hemoglobin . This results 
in an imbalanced alpha/beta-globin chain ratio [26]. 
HBV infection is also reported in thalassemia patients. 
Worldwide, 0.3%–5.7% of thalassemia patients are 
hepatitis B surface antigen (HBsAg)-positive

[21] 

Repeated blood transfusion in thalassemic patients is 
necessary for their survival; however, such transfusions 
increase the exposure to blood‐borne viruses (hepatitis 
B virus (HBV) [27]

Also patients undergoing kidney dialysis or 
individual with early kidney disease. renal failure 
(Chronic Renal Failure) patients with hemodialysis are 
at increased risk for transmission of Hepatitis B virus 
(HBV) infection. In dialysis environment HBV transmits 
by transfusion of contaminated blood and blood product 
exposure to contaminated equipment [28] and contact 
with infected patients and health staff [29]. 

Baseline 

Study design and participants 

Cross sectional study obtained 159 Blood samples 
(78) male and (81) female age range,10-60 years). the 
samples were carried out from December 2019 to July 
2020 collected from hospitals in Najaf city. The inclusion 
criteria for hepatitis B patients was: the patients did 
not receive any antiviral treatment or immunotherapy. 
Blood samples were collected from patients and controls 
and centrifuged to obtained supernatants.

Instruments and reagents 

Biological cabinet (hood), Eppendorf tube (100ml). 
Micropipettes 0.5-10,100-1000ml, Micro centrifuge, 
Plastic test tubes 10 ml. ELISA technique instruments for 
diagnosis of HBV infection and another ELISA kit and 
instruments for IL32 gamma level detection.

Detection of HBV infection for all samples

HBsAg was detected for all samples using 
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commercial ELISA kit in accordance with the 
manufacturer’s instructions. 

Detection of IL32g level for all samples

IL32g level was detected for all serum samples 
samples using commercial ELISA kit in accordance 
with the manufacturer’s instructions.

Statistical analysis 

Data are presented as the mean and standard 
deviation (mean ± SD). All statistical analyses were 
performed using SPSSv20 .Differences were considered 
statistically signifi cant at P < 0.05. 

Results & Discussion

80 sample were positive to hepatitis B infection 
(37 female and 43male and the remain 79 sample were 
negative to hepatitis B(healthy group). 

The level of IL32 gamma was signifi cantly higher in 
hepatitis B patients (for all risk groups) than in healthy 
group, (P < 0.05) is shown in fi gure (1) and fi gure (2) 
this result agrees with (Tian Zhao-ju et al,2019) whom 
worked on113 patients (79 male and 34 female; age 
range, 18–68 years) with hepatitis B and from 60 healthy 
volunteers (33 male and 27 female; age range, 21–60 
years). The study prove that IL-32g levels in serum from 
hepatitis B patients were signifi cantly higher than those 
in healthy volunteers (P < 0.05). (IL32 and HBV) as 
shown in fi gure (1)

Distribution of IL32g and HBV infection level were 
non signifi cantly different between male and female 
patients with HBV infection (p < 0.05) as shown in 
fi gure (3).

This result disagree with (mohammed A.Merzah 
at al ,2019) whom collect data from 2007 to2016 from 
Karbala hospitals through a federal survey conducted by 
the Health Directorate of Karbala the result show that 
Males were higher in having HBV than females. these 
3143 were positive for HBV, includes 68.15% males 
and 31.85% females. Male were observed to be more 
frequently infected as compared to the female Hepatitis 
B virus infection among different sex and age groups in 
Pakistani Punjab. The difference in sample size, natures, 

livening condition between the present study and other 
study may be the reason in these disagreements results. 

Figure(1): High level of IL32 g in all patients who 
infected with HBV either only or with other disease .

Figure(2): Signifi cantly high level of IL32 g in 
patients infected with HBV in compared to healthy 

volunteers who had low level.
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Figure (3):Distribution of IL32 gamma level in 
infected patients with HBV according to gender 
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Abstract

Background: Both creatine kinase (CK) and/or lactate dehydrogenase (LDH) mutually are elevated 
significantly in many tumors. This study hypothesizes that LDH was evaluated as a prognostic factor for 
survival time in patients with terminal cancer (PTC). Additionally, CK considered as a valuable in assessing 
prognosis of advanced cancer patients. This study aimed to estimate the change in the CK/LDH levels 
in patients with different types of cancer comparing with the controls, and to investigate their prognostic 
significance for survival time termination in PTC.

Methodology: The study was performed at Cancer Central Research Clinic in Baghdad. We quantitated CK/
LDH using the colorimetric method in sixty PTC, and twenty age/sex-matched healthy adults.

Results: Serum values of CK/LDH were significantly increased in PTC compared to the controls (p<0.001). 
There was a weak non-significant correlation between CKLDH in PTC and control. There was a non-
significant correlation of CK to LDH levels in different cancer types, except in patients with lymphatic 
cancer. 

Conclusion: In agreement with our hypothesis, serum levels of CK/LDH were significantly increased as the 
patients approached death.

Keywords: LDH, CK, cancer; toxicity; health.

Introduction

The lactate dehydrogenase (LDH) is a cytosolic 
enzyme, known as the most common enzymes in nature 
and acts as a hydrogen-transfer enzyme[1]. It serves 
as a biomarker of disturbed cell molecular integrity 
generated by pathological situations[2]. The extracellular 
LDH had applied to distinguish cellular damage 
caused by e.g. ischemia, after ingestion of certain 
drugs, and from chemotherapy or radiotherapy[3, 4].The 
intracellular creatine-kinase (CK) enzyme catalyses 
reversible phosphate transport from creatine-phosphate 
to the ADP; yielding ATP & creatine[5]. Rresearches 
exhibited that CK action increased in gastrointestinal 
malignancy owing to over-synthesis and release of 
the CK-BB after tumor necrosis[6]. CK expression has 
been detected so far in various tumors and may mirror 

tumor accommodation due to higher energetic stresses. 
As a predictive biomarker, CK had deliberated in some 
kinds of lymphoma, small-cell carcinoma lung, Ewing-
sarcoma, and osteosarcoma[7]. Furthermore, LDH has 
predictive value in melanoma, non-small cell lung cancer, 
Hodgkin’s/Non-Hodgkin’s lymphomas and prostatic 
cancer[8]. Researchers found that LDH-measurement 
was useful to determine lung damage[9]. Furthermore, 
publishers estimated that LDH was widely accepted 
in the prognostic of PTC[10]. It had reported that tissue 
LDH5 assessment provides vital prognostic information, 
and high (compared to low) LDH5 were associated with 
a significantly poor survival[11]. Additionally, a CK-BB 
detection in metastatic prostate cancer was interested 
and might have some prognostic value in following-up 
patients with a certain tumors [12].

DOI Number: 10.37506/ijfmt.v15i3.15524
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This study aimed to estimate the change in the 
levels of CK/LDH in patients with different cancer types 
compared to controls, and to investigate their prognostic 
significance for survival time termination in PTC. 

Material and Methods

The study comprised 60-patients with histologically 
proven cancer of different types. The participants had 
collected from Cancer Central Research Clinic in 
Baghdad. Also, 20-healthy adults enrolled in the study 
(9 females and 11 males). The blood has collected after 
written consent, and the study stratagem had followed 
the ‘’Helsinki-Declaration’’ policies as introduced 
by former approval from the local institutional ethical 
committee. 

The biochemical analyses of both CK/LDH activities 
were determined by the local available colorimetric 
method (spectrophotometer). 

All data were processed through an Excel-worksheet, 
and a P-value <0.05 was regarded to be statistically of 
significance. 

Results

The characteristic parameters of the applicants had 
displayed in table-1. It revealed the age, gender, types, 
percentages, number of the affected cancer patients and 
their treatments protocols. 

Table-1: Characteristics of the participants of the present study

Cancer Types Percent Number Age/years Gender(No) Types of Treatment

Total 100% 60
♀=40-100
♂=6-70

♀=42
♂=18

Breast 42 25 35-57 ♀=25 *CAF+Taxotere+AC

Prostate 3.4 2 38-70 ♂=2 X

Lung 6.8 4 57-67 ♂=4 CAF

Brain 1.33 1 44 ♂=1 X

Bone 1.33 1 20 ♂=1 X

Uterus 1.33 1 73 ♀=1 X

Thyroid 1.33 1 44 ♀=1 Radiation

Gastric 1.33 1 35 ♂=1 X

Pregnancy 5.1 3 27-47 ♀=3 Methotrexate+Folic acid

Pancreas 1.66 1 55 ♂=1 X

Lymphatic Gland 8.5 5
6-54

60

♂=4
♀=1

CAPV

Unknown Origin 3.4 2 57-71 ♀=2 CAF

Blood 3.4 2
♂=61   
♀=55   

♂=1
♀=1

CAPV

Laryngial 3.4 2 60 ♀=2 CAF

Mesothelial 5 3 45-49 ♀=3 CAF
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Skin 1.33 1 17 ♂=1 Cyclophosphamide

Colon 5 3
♀=29-40  

♂=61    
♀=2
♂=1

Adrinomycin+5FU+Cyclophospha
mide

Acute Lymphatic 
Leukemia

1.33 1 13 ♀=1 CAPV

Ovary 1.33 1 63 ♀=1 X

  X=No therapy

*CAF=Cyclophosphamide+Adrinomycin+5-fluorouracil

  **CAPV=Cyclophosphamide+Adrinomycin+Prednisolone+Vincristine

  *** ACT=Adrinomycin+Cyclophosphamide+Taxotere 

Table-2 showed a significant increase in patients’ serum CK/LDH activities compared to the controls p<0.001. 

Table-2:The mean±SD of the serum CK/LD levels among the study groups

Groups Mean±SD P-value

CK

Cancer 326.7±201.1

< 0.001

Control 101.2±19.8

LDH

Cancer 220.2±77.5

< 0.001

Control 109.4±16.2

The correlations between the studied parameters among the 2-groups had shown in table-3. There was a weak 
nonsignificant correlation between CK and LDH in the controls. While in the cancer group, there was a very-weak 
nonsignificant correlation between CK and LDH. 

Table-3: Correlation between creatine kinase with lactate dehydrogenase in the studied groups    

Creatine Kinase Lactate Dehydrogenase 

Control 
(No=20) 

Correlation 0.133

Significance 0.577

Patients

(No=60)

Correlation 0.033

Significance 0.804

The table-4 exhibited a non-significant correlation (p>0.05) of CK to LDH levels in different cancer types, 
except in patients with lymphatic cancer (p-0.03). 

Cont... Table-1: Characteristics of the participants of the present study
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Table-4:Correlations of Creatine Kinase to Lactate Dehydrogenase in different cancer types

Lymphatic 
cancer

Colonic 
cancer

Leukemia Breast cancer Lung caner

Creatine Kinase
Correlation 0.85 0.28 0.39 0.07 0.55

Significance 0.03 0.6 0.4 0.8 0.3

Discussion

The key findings of the current study had centered 
on the hypothesis of CK/LDH as independent prognostic 
factors for survival time in PTC. Our data confirmed 
that high serum CK/LDH values be inclined to associate 
clinically with adverse outcomes. In this study, notably, 
we were focusing on the total activities of CK/LDH, and 
their activity had directly linked with the expression of 
the isoenzyme that was consistent with the finding of 
Koukourakis MI. et al.[11]. They had found in a study of 
non-small cell pulmonary carcinoma the expression of 
the LDH had directly associated with high total blood 
LDH concentrations. This discussion aims to generalize 
beyond the data and to test the hypothesis that the serum 
LDH levels had related to cell or tissue damage. Three 
main explanations for the LDH levels elevation. First, 
the cancerous cells synthesize huge lactate quantities, 
even in the existence of enough oxygen. Second, the 
glycolysis process continues at a high degree than it had 
desired, by the citric-acid cycle and producing higher 
pyruvate volumes that are converted to lactate by the 
LDH action, for energy demand[13]. Accordingly, the 
undue glucose-uptake of tumor cells is required not 
only for energy demand but also to deliver the types 
of machinery for cell-growth. The theoretical premise 
behind this work is to evaluate LDH as a prognostic 
agent for survival time in PTC. In our study, the risk of 
mortality had allied with the elevation of LDH levels. 

In the patients, the serum LDH levels had 
significantly increased with different cancer types 
compared to the controls (p<0.001). Considerable 
attention had focused on the CK/LDH concentrations 
in cancerous patients, powered by the observation 
that cancer mortality rates had significantly related 
to increased CK/LDH concentrations. In agreement 
with our outcomes, publishers had found that LDH 

had significantly increased as the patients approaching 
death[14]. This idea was consistent with our finding of 
a positive correlation between serum LDH levels and 
the occurrence of the advanced stage of cancer near 
the termination of the survival time. This, provide 
confirmatory evidence for the significance of total LDH 
as an indicator of the severity of the cancer disease. 

Rising CK/LDH concentrations had been thought 
to reflect tumor burden. This increase in LDH was 
evident from the usefulness of monitoring the activity 
LDH as an indicator of pathologies like cell damage or 
inflammation. Additionally, CK expression has been 
detected hitherto in various tumors’ forms[5] and may 
mirror an accommodation of the cancer to the higher 
energetic stresses. However, the levels of the parameters 
had indicated the degree of the inflammatory response to 
chemotherapy or radiotherapy[14]. Thus, these findings 
were in harmony with our observations. 

This paper put forward the claim that the serum 
CK levels had significantly increased in the patients’ 
group as compared with the control group (p<0.001). 
Indeed, all the patients have taken different modalities of 
chemotherapy or radiation that can induce cell damage. 
Further evidence supporting our results may lie in the 
findings of study stated that “elevated LDH level had 
confirmed as an unfavorable indicator for survival 
time”[14]. Since 1955 (the original observations), the 
serum from many individuals with neoplasia exhibited 
an elevated LDH activity necessitated further study of 
the CK level both in health and disease[15]. 

Our results confirm previous observations that 
higher serum LDH had significantly associated with the 
incidence of cancer diseases at advancing stages. The 
study biomarkers can be suggested as indicators of the 
severity of cellular damage. Therefore, we fully agreed 
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with the statement ‘’an increase of 100 units of LDH is 
associated with a 0.9% increase of the risk of dying’’[16]. 
LDH is the most prognostic independent reason for 
reduced survival[17]. Furthermore, consistent with our 
results, several scholars had estimated a significant LDH 
elevation in patients with lung, bladder, prostate, and 
liver cancer, compared to the control[18-21]. The authors 
attributed the increase in CK-enzyme due to hypoxemia 
and/or mechanical stress on tissue and necrosis or 
increase cellular permeability and lost integrity of 
cellular membrane that will then increase CK-synthesis. 
Moreover, Brett D. et al. speculated the clinical 
usefulness of CK and have stated that ‘’the elevation in 
CK concentrations had linked with neoplastic recurrence, 
infarction, or cytotoxic-associated necrosis’’[22]. These 
explanations were following our results regarding the 
elevation of serum CK in PTC that have taken different 
chemotherapy.

The measurement of CK in this work had supported 
by numerous reports. However, our results have revealed 
elevated CK-activities in sera of patients with prostatic 
carcinoma, which is consistent with the other studies 
[23]. CK had discussed as a possible marker for prostatic 
carcinoma, and had anticipated that CK might be useful 
for the assay of tumor burden[23]. 

In concordance with our results, authors estimated 
that there was a highly significant elevation in CK-
activity in patients with lung, Wilms’ tumor, breast, 
prostate, and hepatocellular carcinoma, compared to 
the controls[24, 25]. N. Zarghami and co-worker had 
proposed that, in general, CK-BB had associated with 
more aggressive tumors [26]. Bates SE. et al. described 
the ideal characteristic of the tumor biomarker that must 
be tumor-specific and measurable at low values, whereas 
the concentrations must associate with growth mass as 
well as reflecting the clinical response to chemotherapy 
[27]. 

The data generated by this work had revealed a 
weak association between CK and LDH (r- 0.133 and 
p- 0.0577) among the controls, which is not the case 
among the PTC group in which there was a very weak 
non-significant correlation (r=0.33 and p-0.804). These 
findings support the hypothesis that serum CK and LDH 
levels were a prospective biomarker of the fatal stage of 
cancerous disease.

Given the current shreds of the evidence base, we 
should suggest that serum CK and LDH levels above 
certain levels might be prognostic factors in patients at 
high risk of death. The blood values of CK and LDH 
enzymes may be involved in disease progression and are 
potential markers of prognosis in patients with cancer. 
There exists a plethora of evidence from well-conducted 
works in respected peer-reviewed periodicals, besides 
systematic randomized trials on the association between 
the elevated two blood enzymes with the high risk of 
death. This data suggested that high blood values of CK 
and LDH in PTC might be a marker for an increased 
risk of death in cancerous patients. A closer look at the 
data indicates that our outcomes confirmed the previous 
observations of higher serum CK and LDH levels have 
significantly associated with the termination of the life 
of cancerous patients. From a social perspective, the 
risk of death or the cancer burden would be exhibited by 
serum elevations of CK and LDH enzymes, which might 
be regarded as a ‘’warning-bell’’.

I will now summarize the ground covered in this 
article by the importance of this research when the 
patient knew that his life would end due to illness 
during a short period to solve many problems and social 
pendants before his death, maybe there’s some problems 
or secrets socially outstanding, which must resolve and 
the other things are very special and important. 

Conclusion

Current research appears to validate the view that 
the importance of performing CK and LDH in patients 
with PTC. It was clear that all total activities of LDH/CK 
significantly increased in cancer patients as compared 
with the control group (p<0.001). Besides, our study 
revealed that there was a very weak correlation between 
CK and LDH in PTC. Based on these outcomes, high 
blood concentrations of CK and LDH might be a 
prognostic factor for life termination in cancerous 
patients.

Recommendation

Future studies are needed to clarify the plausible 
relationships between the LDH/CK activity and outcome 
in patients suffering from neoplastic illnesses, as well 
as the role of the follow-up regarding prognosis and 
evaluation of medical treatment.
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Abstract 

In this study, Uranium (238U), Thorium (232Th), Radium (226Ra) and Potassium (40K) activity concentrations 
were measured in 34 samples of biscuit, pastry, dessert, cakes and nestles manufactured in Turkey, Ukraine, 
Poland, Spain, France, Russia, Turkmenistan, Iran, Jordan, Algeria, India, Morocco, Kingdom of Saudi 
Arabia, Emirates, in addition to locally produced biscuit sample manufactured in Iraq using gamma-ray 
spectrometry system. The average activity concentrations were 69.09±24.89 Bq/kg for 238U, 26.75±11.13 
Bq/kg for 232Th, 4.86±1.16 Bq/kg for 226Ra and 178.84±58.39 Bq/kg for 40K. The effective doses arising 
from ingestion of naturally occurring radioactive materials in the investigated food samples ranged from 
0.068±0.02 mSv/y for adults (age > 17 y) to 0.191±0.05 mSv/y for children (age 1–2 y), with a mean value 
of 0.12 mSv/y. It was found that the estimated potential radiation doses for investigated population groups 
were below the dose constraint of 0.3 mSv/y. The corresponding average radiation risk for all population 
groups (6×10-6 per year) was found to be significantly lower than that considered acceptable in the relevant 
International Atomic Energy Agency (IAEA) safety standards (10-5 per year). The results presented in 
current study confirm that the potential radiation doses and radiological hazards associated with intake of 
the natural radionuclides in the imported and locally produced food species is acceptable and well within 
permissible limits. Hence, the imported and locally produced food species investigated in this study were 
considered safe for human consumption with respect to radiological hazards.

Key words: Naturally occurring radioactive materials, gamma-ray spectrometry system.

Introduction 

  Food may contain naturally occurring radioactive 
materials and radionuclides of artificial origin. The 
sources of these radionuclides in food are(1):

- Radionuclides in the uranium and thorium decay 
series, and 40K, all of which are present throughout the 
environment;

- Radionuclides released from nuclear facilities: 
these are primarily of artificial origin, but may also be of 
natural origin, particularly in the case of uranium mining 
and processing activities;

- Fallout from the testing of nuclear weapons 
(137Cs and 90Sr);

- Accidental discharges of radionuclides. 

  The presence of radionuclides in food may be as 
a result of direct deposition from the atmosphere onto 
crops, root uptake from the soil, or transfer through 
aquatic pathways. Hence, international efforts were 
brought together collaboratively to apply adequate 
procedures in investigating radionuclides in food 
and to set essential guidelines to protect against high 
levels of internal exposure that may be caused by food 
consumption(2). The aim of this study is to investigate 
radioactivity levels for some types of food products 
imported to Iraq, in addition to locally produced food 
and estimation of the potential radiation dose and risk 
to consumers. 

DOI Number: 10.37506/ijfmt.v15i3.15525
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Materials and Methods

2.1 Sampling and Analysis 

  Total of 34 of food samples were collected from 
local markets in Baghdad city in January 2020 for 
gamma-ray spectroscopy analysis. The radiological 
investigation involves measuring radioactivity levels 
for biscuit, pastry, dessert, cakes and nestles samples 
manufactured in Turkey, Ukraine, Poland, Spain, 
France, Russia, Turkmenistan, Iran, Jordan, Algeria, 
India, Morocco, Kingdom of Saudi Arabia, Emirates, in 
addition to locally produced biscuit sample manufactured 
in Iraq. These food species are one of the essential foods 
that are consumed daily by Iraqis. After collection, each 
sample was kept in a plastic bag and labeled according 
to its country of origin and name. All of the food samples 
were crushed, dried using an oven at 65°C for 60 min and 
then weighed using digital balance. A mass of 0.5 kg of 
each sample was placed in a plastic Marnili beaker. The 
plastic Marnili beakers were hermetically sealed with 
adhesive tape for 30 days to attain secular equilibrium 
between 226Ra and its decay products(2). Radioactivity 
levels in imported food samples were measured in 
February 2020 using a gamma-ray spectrometry system, 
which includes a multichannel analyzer equipped with 
high purity GeLi(Tl) detector (efficiency 30%). The 
detector is shielded by a cylindrical lead shield in order 

to reduce the ambient background level. The activity 
concentrations of radionuclides in Bq/kg were estimated 
using equation below(3):

tmI

N

tmI
N

A netnet

×××ε
±

×××ε
=

γγ

  … (1)

where Nnet represent the net count (background 
subtracted) in (c/s), netN is the random error in (c/s), 
ε represent the efficiency of the detector, Iγ is emitted 
gamma ray of the transition probability, t is the counting 
time (3600 sec), and m represent the sample weight (0.5 
Kg).

2.2 Radiological Dose and Risk Assessment

 The annual committed effective dose (CED) (mSv/y) 
from ingestion of the radionuclides in investigated food 
species was calculated using the following formula(4,5): 

∑ ××=
i ii DCMACED      … (2)

where Ai is the activity concentration of radionuclide 
i in food group (Bq/kg), M is the food consumption rate 
per year (6.7 kg/y(6)), and DCi is the age-dependent 
committed effective dose coefficient from ingestion 
of radionuclide i (Table 1). Excess fatal cancer risk 
probability was estimated by multiplying the committed 
effective dose and the detriment adjusted nominal risk 
coefficient of 0.04871 Sv-1(4,7). 

Table 1. Age-dependent committed effective dose coefficients for members of the public (Sv/Bq)(8).

Radionuclide

Age group

1 – 2 y 2 – 7 y 7 – 12 y 12 – 17 y > 17 y

40K 4.2×10-8 2.1×10-8 1.3×10-8 7.6×10-9 6.2×10-9

226Ra 9.6×10-7 6.2×10-7 8×10-7 1.5×10-6 2.8×10-7

238U 1.2×10-7 8×10-8 6.8×10-8 6.7×10-8 4.5×10-8

232Th 4.5×10-7 3.5×10-7 2.9×10-7 2.5×10-7 2.3×10-7
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Results and Discussion

  The activity concentrations of 238U, 226Ra, 232Th 
and 40K measured in different kinds of imported food 
samples from different origins, in addition to food 
sample locally produced in Iraq are shown in Tables 
2 and 3. The activity concentrations of 238U ranged 
from 26.42±4.62 Bq/kg to 112.31±11.34 Bq/kg with 
an average value of 69.09±24.89 Bq/kg, 232Th from 
7.69±2.17 Bq/kg to 44.62±3.36 Bq/kg, with an average 
value of 26.75±11.13 Bq/kg, 226Ra from 2.25±1 Bq/kg 
to 7.32±2.21 Bq/kg, with an average value of 4.86±1.16 
Bq/kg, and 40K from 102.42±6.92 Bq/kg to 296.16±16.23 
Bq/kg, with an average value of 178.84±58.39 Bq/kg. 
40K shown relatively highest activity concentrations as 
compared with other radionuclides. It is well known that 
potassium element is essential for plants metabolism. 
Therefore, plants absorb more potassium from soil in 
varied amounts depending upon their metabolism(9). 
After 40K, the activity concentration of 238U is relatively 
higher, while 226Ra shows lowest activity concentration. 
Generally, activity concentrations of 226Ra, 232Th and 
40K reported in current study are significantly below 
corresponding global average values (40, 40 and 580 
Bq/kg, respectively(10)). 

  Figure 1 shows that there is a wide variation in 
the activity concentrations of radionuclides in imported 
food samples from different countries. Food samples 
imported from Ukraine have relatively highest activity 
concentrations, while food samples imported from 
Iran have relatively the lowest values, which could be 
attributed to the difference in the level of radionuclides 
activity concentrations in the soil where the food samples 
were imported. 

Table 4 shows results of dose calculations for 
ingestion of different food species imported to Iraq. The 
committed effective dose (CED) was estimated using 
Eq.2 to be ranged from 0.077 mSv/y for consumption of 
food imported to Iraq from Algeria for 7 – 12 y age group 

to 0.302 mSv/y for the consumption of food imported to 
Iraq from Ukraine for 1 – 2 y age group. The highest 
annual committed effective dose was reported for the 1-2 
y age group due to relatively highest dose coefficients 
for this age group. The average total CED arising from 
ingestion of the naturally occurring radionuclides in 
the investigated food for all population groups (0.12 
mSv/y) is less than the world mean annual committed 
effective dose constraint of 0.3 mSv for intake of natural 
radionuclides(5). 

  The percentage contributions to the total estimated 
dose rate for 1–2 age group are shown in Figure 2. About 
32% of the total estimated dose rate arising from 238U 
ingestion due to its relatively highest measured activity 
concentration and dose coefficient, followed by 232Th 
(about 29%) and 40K (about 25%). The percentage 
contribution to the total estimated dose rate from 226Ra 
is relatively low (about 14%) due to relatively low 
measured activity concentration. 

   Radiation cancer risks for all population groups 
were estimated in Table 5 by multiplying the annual 
committed effective doses and the nominal risk 
coefficient of 0.04871 Sv-1 (4,7). The annual radiation risks 
were found to be generally decreased with increasing 
age, with average values of 9.31, 6.19, 5.35, 5.81 and 
3.32 per million exposed individuals, for population 
groups: 1 – 2 y, 2 – 7 y, 7 – 12 y, 12 – 17 y and > 17 y, 
respectively. The potential contributions of cancer risk 
from internal radiation exposure through consumption 
of imported food were estimated to be low as compared 
with the permissible risk level of 10–5 per year(11). The 
findings presented in current study suggest that there 
is no discernible increase in radiation doses or excess 
fatal cancer risk from ingestion of imported food in Iraq 
investigated in current study. The findings presented in 
current study are consistent with the findings presented 
in previous studies, which confirm that the radiological 
impact of radionuclides ingestion in local or imported 
food in Iraq is insignificant(2,3,5). 
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Table 2. Results of laboratory analysis for food samples imported to Iraq from foreign countries. 

No. Imported food Type
Country of 

origin

Activity concentration (Bq/kg)

238U 232Th 226Ra 40K

1 Petit Beurre Biscuit Turkey 88.62±11.12 27.2±3.21 6.26±1.2 251.12±12.4

2 Eclairs mint
Mint caramel 

dessert
Turkey 110.71±9.72 41.62±3.76 7.32±2.2 280.2±8.72

3
Digestive Cookies 

ETI Whola
Pastry Turkey 56.42±7.12 39.92±6.21 4.26±1 176.21±7.22

4 Chocopaye Bitter
Stuffed cocoa 

biscuit
Turkey 62.19±4.61 41.05±3.21 5.67±1.7 140.29±13.2

5 Torku No.1 Nestle Turkey 81.52±7.21 27.26±4.62 3.42±1.2 180.86±9.61

6 Aldiva Snack Cracker Salty biscuits Turkey 44.93±5.13 12.62±3.11 2.25±1 110.22±4.96

7 Carame Cracker Salty biscuits Ukraine 105.17±8.21 32.22±4.16 6.76±2.1 260.69±11.7

8 Grona Krendelyok Pastry Ukraine 93.71±5.41 41.32±5.26 5.23±1.3 255.61±10.6

9 Grona Azhur Fruit pastries Ukraine 112.31±11.3 44.62±3.36 6.32±2.1 257.72±13.2

10 Delicia IHBR Biscuit Ukraine 97.62±8.14 22.72±2.21 6.05±1.4 282.33±11.2

11 Prince Biscuit Ukraine 105.23±10.7 34.47±4.72 5.42±1.6 296.16±16.2

12 Crunchy Sultana Biscuit Ukraine 104.05±9.69 39.29±2.92 5.42±1.1 220.72±9.62

13 Fit Carain Flakes Poland 92.42±7.54 39.44±4.26 5.62±1.9 196.42±7.62

14
Sweet joy Fica 

Cookies
Pastry Poland 72.32±9.52 28.72±3.11 4.32±2.1 162.32±10.2

15 Bezgluten Domino Biscuit Poland 87.62±7.61 40.62±7.96 3.96±1.9 196.62±8.72

16 Bezgluten Cocoa balls Poland 101.32±11.4 41.11±4.22 6.46±1.7 222.71±9.21

17
Digestive Ligera Sin 

Sal Gullon
Pastry Spain 72.65±8.62 22.67±4.31 4.32±2.1 196.23±8.62

18
Digestive Ligerd Sin 

Sal Azucares
Biscuit Spain 43.92±7.62 32.66±5.34 3.67±1 114.22±9.55

19
Oatmeal Flakes 

Fitness
Oatmeal Flakes France 56.32±6.14 27.52±4.23 4.26±1 122.71±8.27

20 Forsity
Stuffed cocoa 

biscuit
Russia 66.47±5.23 22.62±3.29 5.22±1.6 144.13±9.19

21 Nowruz Hasar
Stuffed wafer 

biscuit
Turkmenistan 54.62±7.11 18.62±1.79 4.22±1 105.23±7.22

22 Simo RHG Biscuit Iran 53.97±4.62 15.32±2.79 3.96±1 112.62±3.22

23 Dregstive Biscuit Iran 47.62±3.22 23.91±3.72 4.62±1.2 110.76±6.71

24 Alvita Biscuit Iran 26.42±4.62 12.61±1.67 3.22±1 102.42±6.92

25 CNC Biscuit Biscuit India 34.26±2.52 11.67±3.44 3.72±1 124.64±7.22

26
Cheese Cracker 

Priyagold
Biscuit India 62.41±3.73 16.72±2.36 4.12±1.6 182.55±7.78

Global average concentrations(10) - 40 40 580
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Table 3. Results of laboratory analysis for food samples imported from Arabic countries and locally 
produced in Iraq. 

No.
Imported 

food
Type

Country of 
origin

Activity concentration (Bq/kg)

238U 232Th 226Ra 40K

1
Well made 
Mini Pound

Cake Jordan 41.24±5.62 12.42±3.14 4.96±1.2 145.34±7.64

2
Digestive 

Gullon
Biscuit Algeria 56.23±6.91 8.69±2.33 6.26±1.7 165.6±10.21

3
Mega Dream 

Palmary
Stuffed 
biscuit

Algeria 38.62±5.46 7.69±2.17 4.23±1.1 112.67±7.44

4 OREO
Stuffed 
Wafer 
biscuit

Morocco 34.62±6.21 19.72±6.22 4.12±1 140.6±6.11

5
7 Days Cake 

Bar
Cake

Kingdom of 
Saudi Arabia

48.67±6.93 24.62±3.1 4.62±1.3 155.36±6.52

6
Every Day 

Nice Tiffany
Biscuit Emirates 63.42±4.62 27.62±4.6 5.72±1.2 202.62±9.41

7
Glucose 
Tiffany

Biscuit Emirates 68.76±7.82 34.62±2.1 5.81±1.6 212.72±4.22

8 Shamae’el Biscuit Iraq 62.97±5.91 15.62±2.6 3.52±1.0 140.17±8.62

Global average concentrations(10) - 40 40 580

 

Figure 1. Average activity concentration of radionuclides in different imported food samples
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Table 4. Results of dose assessment for ingestion of different food species imported to Iraq (in mSv/y). 

Country of origin
Age group

1 – 2 y 2 – 7 y 7 – 12 y 12 – 17 y > 17 y

Turkey 0.24 0.161 0.138 0.145 0.088

Ukraine 0.302 0.2 0.171 0.178 0.108

Poland 0.271 0.184 0.157 0.163 0.102

Spain 0.199 0.134 0.115 0.12 0.074

France 0.19 0.13 0.113 0.12 0.072

Russia 0.196 0.131 0.115 0.127 0.07

Turkmenistan 0.157 0.105 0.092 0.103 0.057

Iran 0.142 0.094 0.083 0.092 0.051

Jordan 0.143 0.092 0.081 0.095 0.046

Algeria 0.135 0.085 0.077 0.094 0.042

India 0.15 0.096 0.083 0.092 0.05

Morocco 0.153 0.102 0.088 0.096 0.054

Saudi 0.187 0.125 0.108 0.117 0.067

Emirates 0.242 0.161 0.139 0.15 0.087

Iraq 0.16 0.105 0.089 0.096 0.055

Average ± σ 0.191±0.05 0.127±0.03 0.095±0.04 0.119±0.02 0.068±0.02

Minimum 0.135 0.085 0.077 0.092 0.042

Maximum 0.302 0.2 0.171 0.178 0.108

 

Figure 2. Percentage contributions to the total dose rate for 1 – 2 y age group
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Table 5. Results of risk assessment for ingestion of different food species imported to Iraq (potential cancer 
incidence rate per year). 

Country of origin

Age group

1 – 2 y 2 – 7 y 7 – 12 y 12 – 17 y > 17 y

Turkey 1.17×10-5 7.84×10-6 6.72×10-6 7.06×10-6 4.29×10-6

Ukraine 1.47×10-5 9.74×10-6 8.33×10-6 8.67×10-6 5.26×10-6

Poland 1.32×10-5 8.96×10-6 7.65×10-6 7.94×10-6 4.97×10-6

Spain 9.69×10-6 6.53×10-6 5.60×10-6 5.85×10-6 3.60×10-6

France 9.25×10-6 6.33×10-6 5.50×10-6 5.85×10-6 3.51×10-6

Russia 9.55×10-6 6.38×10-6 5.60×10-6 6.19×10-6 3.41×10-6

Turkmenistan 7.65×10-6 5.11×10-6 4.48×10-6 5.02×10-6 2.78×10-6

Iran 6.92×10-6 4.58×10-6 4.04×10-6 4.48×10-6 2.48×10-6

Jordan 6.97×10-6 4.48×10-6 3.95×10-6 4.63×10-6 2.24×10-6

Algeria 6.58×10-6 4.14×10-6 3.75×10-6 4.58×10-6 2.05×10-6

India 7.31×10-6 4.68×10-6 4.04×10-6 4.48×10-6 2.44×10-6

Morocco 7.45×10-6 4.97×10-6 4.29×10-6 4.68×10-6 2.63×10-6

Saudi 9.11×10-6 6.09×10-6 5.26×10-6 5.70×10-6 3.26×10-6

Emirates 1.18×10-5 7.84×10-6 6.77×10-6 7.31×10-6 4.24×10-6

Iraq 7.79×10-6 5.11×10-6 4.34×10-6 4.68×10-6 2.68×10-6

Average ± σ
9.31×10-6±

2.5×10-6

6.19×10-6±

1.73×10-6

5.35×10-6±

1.44×10-6

5.81×10-6±

1.37×10-6

3.32×10-6±

9.94×10-7

Minimum 6.58×10-6 4.14×10-6 3.75×10-6 4.48×10-6 2.05×10-6

Maximum 1.47×10-5 9.74×10-6 8.33×10-6 8.67×10-6 5.26×10-6
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Conclusions

  Radioactivity levels for some imported and locally 
produced food species (biscuit, pastry, dessert, cakes 
and nestles samples) commonly consumed by human 
in Iraq, collected from local markets in Baghdad city 
were measured using gamma-ray spectrometry system. 
The average activity concentrations were 69.09±24.89 
Bq/kg for 238U, 26.75±11.13 Bq/kg for 232Th, 4.86±1.16 
Bq/kg for 226Ra and 178.84±58.39 Bq/kg for 40K. The 
activity concentrations of naturally occurring radioactive 
materials in investigated imported and locally produced 
food species were found to be have the following order: 
40K > 238U > 232Th > 226Ra. Fruit pastries and biscuits 
samples produced in Ukraine recorded relatively the 
highest activity concentrations, whilst biscuits samples 
produced in Iran showed relatively the lowest values. The 
average annual effective dose to the public arising from 
ingestion of naturally occurring radioactive materials 
in the investigated imported and locally produced 
food species (0.12 mSv/y) was found to be below the 
radiation dose constraint of 0.3 mSv per year(5). The 
corresponding average radiation risk for all population 
groups (6×10-6 per year) was found to be significantly 
lower than that considered acceptable in the relevant 
International Atomic Energy Agency safety standards 
(10-5 per year)(11). These results show that the potential 
radiological hazards associated with intake of the natural 
radionuclides in the imported and locally produced 
food species is acceptable and well within permissible 
radiation dose and risk limits.
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Abstract

Introduction: Liver cirrhosis is a condition in which the liver does not function properly due to long-term 
damage which is characterized by the replacement of normal liver tissue by scar tissue. 

Patients and Methods: Cross-sectional study to a group of patients with liver cirrhosis. The data collection 
was done between September 25 to November 2020 at the GI and Liver Center in Baghdad Medical City. 
Convenient sample were chosen and each one was examined individually by a questionnaire designed for 
this purpose. Body wight and height was measured, body mass index (BMI) was calculated for each one of 
them. 

Results: The mean BMI for both genders were within normal range (25±4.86), it was higher in males 
(25.8±4.56) than in females (22.79±5.11). Underweight was observed in 4 cases (6.7%), Normal BMI was 
recorded in 25 (41%) of cases, overweight was seen in 20 (33.3%) of patients and 15% was obese while only 
two patients were extremely obese (3.3%), there was no significant difference for BMI between genders. 
Mean energy intake was 1575.32±381.3 which had a high significant difference compared to recommended 
intake. 

Discussion: This study had shown that mean age is (54.4±13.14). Poor nutritional status is related to worse 
prognosis and increases the mortality rates in liver cirrhosis, malnutrition is usual in patients and associated 
with poor outcome. Nutritional support decreases nutrition associated complication. Current study revealed 
that (51.6 %) of the subjects were alcoholic. The study showed that most of the patients found to take 
balanced diet (38, 63.3%) compared to patients take unbalanced diet (22, 36.7%). 

Conclusion: Most of the patients had malnutrition. The patients need to enhance their knowledge about 
nutrition-related issues as a part of strategies to avoid nutritional inadequacies.Patients had modified diet 
that does not meet with their nutritional needs in regarding to their health status.Energy adequacy is present 
in more than half had lower than recommended.

Key words: Nutritional assessment. Hepatic cirrhosis. Protein-Energy Malnutrition. Alcoholism energy 
malnutrition. Alcoholism. 

Introduction

Liver cirrhosis is a term referring to the end-
stage liver disease, it is caused by many factors which 
are mainly chronic hepatitis, alcohol consumption, 
infection, and many metabolic disorders (1,2).The 
incidence of cirrhosis isincreasing in the developing 

world, mainly because ofthe lifestyle factors which lead 
to itsdevelopment(3).Cirrhosis is most caused by alcohol, 
hepatitis B, hepatitis C, and non-alcoholic fatty liver 
disease(4,5).Cirrhosis affected about 2.8 million people 
and resulted in 1.3 million deaths in 2015(6,7).Of these 
deaths, alcohol caused 348,000(7).

DOI Number: 10.37506/ijfmt.v15i3.15526
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Patients with liver cirrhosis often suffer from 
malnutrition because of reduced nutrient intake or 
impaired metabolism in liver(8).In cirrhotic patients, 
both nutrient intake and metabolism are likely to be 
impaired(9). Diet is of key role as a nutritional therapy 
in liver disease (10,11). The primary goal in liver cirrhotic 
patients is to ensure an adequate nutrient intake in their 
diet (12,13). Diet therapy is the main pathway for long-
term nutritional support of patients with cirrhosis which 
means reducing the need for artificial nutrition(13). It has 
been proven that diet therapy is effective in patients with 
cirrhosis in terms of energy and protein(13).

Malnutrition refers to deficiencies, excesses, 
or imbalances in a person’s intake of energy and/or 
nutrients. The term malnutrition addresses 3 broad 
groups of conditions(14):

1. undernutrition, which includes wasting (low 
weight-for-height), stunting (low height-for-age) and 
underweight (low weight-for-age).

2. micronutrient-related malnutrition, which 
includes micronutrient deficiencies (a lack of important 
vitamins and minerals) or micronutrient excess; and

3. overweight, obesity and diet-related 
noncommunicable diseases (such as heart disease, 
stroke, diabetes and some cancers)

Aims of this study are to determine: -

1. Nutritional status of participants.

2. Diet modification practices,food servings.

3. Energy adequacy,changes beyond 
recommended and intake. 

Materials and Methods

A cross-sectional study included 60 patients (47 
males and 13 females, age ranged between 30 to 75 

years old), all of them were diagnosed with liver 
cirrhosis. Collection of data was performed during the 
period between September 25 and November 10, 2020 
in the Gastrointestinal and liver center in Medical City 
in Baghdad. A convenient sample size of patients who 
were willing to be examined were collected. The study 
was approved by clinical nutrition committee and oral 
approval was taken prior to each participation. Patients 
answered several questions in a prepared questionnaire 
about their nutritional experience and diet habits. Body 
weight was measured on a calibrated scale and height 
was measured with a calibrated meter. Body mass index 
(BMI) was calculated from the height and weight. All 
the patients prior to unset to study were of normotensive 
blood pressure. The interviewer recorded intake of all 
food and drinks during last 24 hours. The data was 
processed into SPSSprogram, the energy intake of one 
day for each participant was calculated by Mifflin-
St.Jeormethod(15).My pyramid food group servings 
and calories method was used as recommended food 
pattern(16). Statistical analysis was performed using 
SPSS 24 statistical package. Data were checked for 
normal distribution and t -test or chi square were used to 
detect degree of significance. The level of significance 
used in the study was p < 0.05.

Results

The study involved 60 patients: 44 male (73.3%) 
and 16 females (26.7%). The mean age is 54.4± 13.14 
(ranged between 30 and 75 years old). The most age 
group recorded was (40-49 years old) and (60-69 years 
old) which was 23.3% for each age group, while the 
least observed age group of the patient was (50-59 years 
old) which was 15%, there was a significant association 
between age groups and gender (p<0.05)as shown in 
Table 1 below. 

Table 1: Age group distribution according to gender

Age Group
Gender

Total
Male Female

30-39 11 (18.3%) 0 11 (18.3%)

40-49 13 (21.7%) 1 (1.7%) 14 (23.3%)
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50-59 7 (11.7%) 2 (3.3%) 9 (15%)

60-69 9 (15%) 5 (8.3%) 14 (23.3%)

70-79 4 (6.7%) 8 (13.3%) 12 (20%)

Total 44 (73.3%) 16 (26.7%) 60 (100%)

Study showed that 48 patients (80%) of the subjects live in urban areas while only 12 were living in the rural 
areas (20%). Number of alcoholic patients was 31 patients (51.67%); all of them were males with extremely high 
significant association with gender (p<0.001) as shown in Table 2.

Table 2: Alcoholic patients related to gender

Gender
Total

Male Female

Alcoholic 31 0 31

Non-alcoholic 13 16 29

Total 44 16 60

Cont... Table 1: Age group distribution according to gender

The number of the smokers was 29 (47.4%); 27 of 
them were males, while non-smokers were 31 patients 
(51.7%) of the sample.Most of the patients had a 
secondary-school education (41.7%) while only 7hadno 
education (11.7%), primary education recorded in 11 
cases (18.3%) and post-secondary school education was 
reported in 17 cases (28.3%). Most of the patients had 
free jobs (22, 36.7%), retired patients were reported in 
20 cases (33.3%) and both governmental employees and 
housewives were reported in 9 cases for each occupation 
(15%). DM was reported in26 cases (45.7%). The most 
presenting cause for admission was ascites which was 

reported in 24 cases (42.1%), followed by abdominal 
pain and abdominal distension which were reported in 
16 cases for each presenting symptom (26.7%), jaundice 
was reported in 4 cases (6.7%).

Most of the patients found to take balanced diet 
(38, 63.3%) compared to patients take unbalanced 
diet (22, 36.7%).The mean BMI for both genders was 
within normal range (25±4.86), it was higher in males 
(25.8±4.56) than in females (22.79±5.11). BMI of 
patients related to genderis shown in the table below, 
there was no significant differencebetween genders.

Table 3: BMI distribution according to gender

BMI
Gender

Total
Male Female

Underweight 1 (1.7%) 3 (5%) 4 (6.7%)

Normal 17 (28.3%) 8 (13.3%) 25 (41.7%)

Overweight 17 (28.3%) 3 (5%) 20 (33.3%)

Obese 8 (13.3%) 1 (1.7%) 9 (15%)

Morbid Obese 1 (1.7%) 1 (1.7%) 2 (3.3%)
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Mean energyintake was 1575.32±381.3 Calories.
Mean milk serving was 1.35±1.16; low milk intake 
than recommended was reported in 48 cases (80%), it 
was higher in 2 cases (3.3%) and it was equal to the 
recommended in 10 cases (16.7%) with highly significant 
difference.Mean fruit serving is 3.28±1.53 as shown 
in the table below with no statistical differenceMean 
serving intake for vegetables is 3.07±1.61, most of 
them had lower servings intake than recommended 
with high statistically significant difference. The mean 

intake of grains servings is 2.32 ±1.9, most of the 
patients took lower servings than recommended with 
highstatistical significance. Regarding fat, the mean 
serving is 3.2±1.8,most patients take lower servings than 
recommended with highly significant difference.The 
study showed that most of the patients take less energy 
than recommended with high statistical significance as 
shown in Table 4.

Table 4: Food groups servings and energy intake compared with recommended values

Intake Milk Fruits Vegetables Grains Protien Fat Energy Cal

Equal 10 (16.7%) 15 (25%) 0 12 (20%) 2 (3.3%) 6 (10%) 0

Low 48(80%) 17 (28.3%) 55 (91.7%) 29 (48.3%) 44 (73.3%) 44 (73.3%) 37 (61.7%)

More 2 (3.3%) 28 (46.7%) 5 (8.3%%) 19 (31.7%) 14 (23.3%) 10 (16.7%) 23 (38.3%)

Total 60 60 60 60 60 60 60

P value <0.001 Not sig. <0.001 <0.001 <0.001 <0.001 <0.001

Discussion

Liver cirrhosis end-stage liver disease and caused 
by many factors (1). This study had shown that mean age 
is (54.4±13.14) and that is in agreement with Vieira et al 
study, 2013 (17) and also in agreement with Khamene et 
al study, 2019 (18), (56.3±7.7 ,54) respectively.

Poor nutritional status is related to worse prognosis 
and increases the mortality rates in liver cirrhosis, 
malnutrition is usual in patients and associated with 
poor outcome.Nutritional support decreases nutrition 
associated complication(1).Current study revealed that 
(51.6 %) of the subjects were alcoholic patients and 
that is in agreement with Vieira et al study 2013 (17) 
who stated that (56.4%) of study group was alcoholic, 
and in disagreement with Khamene et al study(18) which 
showed (28.1%) of the study group were alcoholic.

The study showed that most of the patients found 
to take balanced diet (38, 63.3%) compared to patients 
take unbalanced diet (22, 36.7%). The mean BMI for 
both genders was within normal range (25± 4.86) and 
that is in agreement with Khamene et al study 2019 (18); 
(26.6±4.99), it was higher in males (25.8±4.56) than in 
females (22.79±5.11) with no significant difference.

All participant haddiet modification even they are 
not in acute episode, by complete dietary analysis and 
compared with normal intake. We found that (80%) of 
patients studied had low serving intake of milk (28.3%); 
for fruit(91.7%); vegetable (48.3 %); grain (73.3%); 
protein and (73.3%) for fat. These findings agree with 
(Davidson et al study 1998)who stated that depressed 
in daily energy intake of studied group, also they had 
lower in protein, fat, carbohydrate(19),also current 
study findingsare in similarity with (Khamene et al 
study 2019) that showed (48.9%) were low intake for 
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vegetable, (51.1%) for fruits, (46.8%) for dairy, (51.1%) 
for grains , (48.9%) for animal protein, (61.7%) for solid 
fats, (57.4%) for olive(18).

Malnutrition and vitamin deficiencies are extremely 
prevalent in patients with cirrhosis because the 
diseased liver is no longer able to play a central role 
in the metabolism of carbohydrate, fat, and protein. It 
is estimated that protein calorie malnutrition affects 
between 50 and 90 percent of patients with liver disease 
and may be more common in individuals with alcoholic 
liver disease compared to those with non-alcoholic 
liver(20).

Limitations

Decrease number of patients attended center because 
of Covid 19 pandemic.

Some patients had difficulties in remembering the 
details of their last 24-hours diet.

Conclusions

Most of the patients had malnutrition. The patients 
need to enhance their knowledge about nutrition-
related issues as a part of strategies to avoid nutritional 
inadequacies.

Patients had modified diet that does not meet with 
their nutritional needs in regarding to their health status.

Energy adequacy is present in more than half had 
lower than recommended. 
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Abstract

Aim This Study existent laser surface structuring of commercial pure titanium (Ti) grade II dental implant 
,surface structuring of the titanium implant expected causing decrease the time of implant healing and 
accelerated the periimplant bone formation. So the present study aimed was in vitro evaluation of commercial 
pure titanium when subjected to two laser surface structuring (dot and groove) in different laser scans and 
comparing with titanium surface that not subjected to any surface structuring (control) by using optical 
microscope, scanning electron microscope (SEM) and X-ray Diffraction analysis (XRD) test. 

Materials and Methods: CNC fiber laser machine laser was used for performing the structuring on the 
surface of the commercial pure titanium (CP Ti) disks and then analyzed with the control group by optical 
microscope, SEM and XRD test. The study groups are: polished CP Ti (control); (5, 15 and 25) CP Ti with 
dot design laser scans; (5, 15 and 25) CP Ti with groove design laser scans. 

Results the optical and SEM results showed a uniform homogenous structure on the surface of the CP Ti for 
the two design of all tested laser scans (5, 15 and 25). The XRD results show an increasing in the titanium 
oxide layer for the disks with laser structuring comparing to the control one which predicted to increase 
titanium osseointegration while maintaining biocompatibility characteristics of the CP Ti. 

Conclusions: CNC fiber laser machine are successful method for CP Ti surface structuring. For both laser 
surfaces structuring design, the 25 laser scan showed more promising results follow by 15 laser scan then 5 
laser scan and lastly the control group.

Keywords: Laser surface structuring, commercial pure titanium, dental implant.

Introduction

The superior biocompatibility and notable 
mechanical performance of the titanium and its alloys 
are the main reason of its used in biomedical applications 
like used in implantable electronic devices, dental and 
endosseous implants. The key issue in the implantable 
titanium devices is improvement of the overall implants 
osseointegration. Increasing the native bone and the 
implant material connection can be accelerated by 
implant surface modification which cause increasing 
the surface area of the bone-implant interface. (1-3) 
The successful hemispherical pores texturing by using 
laser method has been grow over the past years for the 
surface roughening of the implant this process has been 
used to augment fixation of the dental implant. 4 In this 
process the original surface layer evaporates and the 
desirable micro morphological topology re-shapes with 

promotion osteointegration and enhancement new bone 
formation due to enhancement of the surface roughness 
that replicates the texture of the bone matrix (5,6) by using 
laser techniques it enables roughening the implants 
surface without any direct contact so contamination is 
avoided (7,8). The titanium laser surface treatment are 
consider as clean, high speed and repeatable procedure 
that modifies the topography and of the titanium 
surface with absence of significant changing in the 
chemistry of the surface and the purity of titanium 
will minimum interrupted. The main advantages when 
comparing the using laser modification techniques with 
the other surface modification techniques are quick, 
clean, precision and non-contact. 9 Also this technique 
characterized by production of standard roughness 
beside increasing in the implant hardness, corrosion 
resistance and biocompatibility due to the oxides layer 
that formed on the laser treated surface and formation 

DOI Number:10.37506/ijfmt.v15i3.15527
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of uncontaminated implant (10-13) Established upon the 
effectiveness of the laser modification to the titanium 
surface to enhance interaction between the titanium and 
the bone, the aim of this work was to appraise the impact 
of dotted and grooved surfaces laser structuring on the 
CP Ti disks compared to that of non-structuring one.

Sample preparation

Wire cut machine was used for cutting CP Ti rode 
(grade II) into small circular disks with a 7 mm diameter 
and 2 mm thickness. Papers of SiC initiated from 500 
till 2400 grit (2 minutes for each one) of grinding were 
used to grinded the disks to making the disk surface 
smooth uniform mirror appearance by utilizing a 
rotation machine that ground and polish the tested disks. 
Ultrasonic cleaning with ethanol then with distilled 
water was used to remove the debris and contamination 
for 15 minutes and for 10 minutes respectively. Lastly 
the polished disks were dried at room temperature for 
15 minutes 14. 

Laser surface structuring 

Titanium surface roughness has been enhanced by 
laser via inducing either dotting or grooving. Surfaces 
of CpTi were treated using 1064 nm fiber laser CNC 
machine. Samples were divided in two groups, each with 
3 different numbers of scans under normal atmosphere 
while the other laser parameters are fixed. 

The first group was laser dot structure for all the 
disk surface, the space between dots was 0.01 mm (10 
μm). Three different numbers of repeated scans (5, 15, 
and 25) was used while the other laser parameters were 
fixed. Increases the number of scans was led to increment 
in the dot depth.

The second design was laser groove structure were 
the spaces between each adjacent grooves was 0.01 mm. 
Again three different numbers of repeated scans (5, 15, 
and 25) was used while the other laser parameters were 
fixed.

The designed dimensions of the sample surface 
profiles were drawn using CorelDraw software 
(version XII) and save as DXF file extension (DXF is 
a file extension for a graphic image format used with 
AutoCAD software). The used laser system (Jinan 
JinQiang 20W laser– China) is fiber laser. The crucial 

properties of the laser system are 1064 nm wavelength, 
20 watt laser power, 10000 mm/sec scanning speed, the 
distance between the laser source and metal sample was 
20 cm. 

When the system triggered on laser source starts 
shooting the sample with a continuous series of laser 
pulses in an ablation process to form the required 
structure. The laser system performed the desired profile 
on the titanium disk surface. After finishing the laser 
surface structuring, direct hand touched to the disk 
should not be done to prevent the contamination of dust 
and grease. 

Finally, the produced structured surfaces were 
inspected by optical microscope, Scanning Electron 
Microscope (SEM ) and X-Ray Diffraction (XRD) test 
to select the most suitable and effective structure. 

1. Optical microscope examination 

Several micrograph in different power magnification 
(4X, 10X and 20X) of the optical microscope (Olympus 
BX51M, USA) was used to seen the laser structuring 
surface of the titanium disks.

2. Scanning electron microscope (SEM)

Analysis of the morphological was employed to 
disks of the control and the laser surface structuring by 
using scanning electron microscopy (SEM Test speed 
Vega 111, USA). Before imaging in scanning electron 
microscope (SEM) each disk was gain gold ion sputtering 
when put in ion sputter for produce better images. The 
focus depth that produced by the electron beam of the 
SEM is larger than the normal light. So images attained 
with very high details and quality (15, 16). 

3. Phase analysis

analysis of the phase was carry out to the control and 
laser surface structuring disks using an automated X- ray 
Diffractometer, Bruker D8 Advance, was employed for 
Phase analysis by using Cu - Kα radiation (λ=1.5406 Å). 
The operation was done at 40 mA and 40 kV. Ambient 
laboratory temperature using 10s/angular step (1 angular 
step = 0.02º) was used for taken diffraction patterns.  

Results and Discussions

Titanium surface alterations on a particular scale 
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show dental implant osseointegration enhancement, 
this was happened because of the surface roughness 
alters in surface free energy and chemical composition 
(17, 18). Hence, this study was focused on using laser 
source for structuring of CP Ti implant surface CNC 
fiber laser machine was the laser source that choice 
because it can produce 3D structure titanium surfaces at 
nanometer and micrometer, complex surface geometries 
can be created by this type of laser. In the laser surface 
structuring method the light of short pulse is focused 
on a one spot and moved in a linear motion with heat 
generation without any change in the metal nature. So 
the technique can be produce quick high resolution 
complex microstructures with free contamination, for 
this reasons laser technique interesting for creation a 
complex geometrical biomedical implant surface. (19, 20)

The results of the morphological surface changes of 
the commercial pure titanium disk were evaluated for 
the two designs for the 3 interval scans of laser surface 

structuring disks and the control one are shown in figures 
(1-4) by using optical microscope and SEM images at 
different magnification.

Distinction in topography of the titanium surface 
was shown in optical and SEM surface examination 
after laser surface structuring for the two designs in the 
different numbers of laser scans. They shows that the 
surface morphology for laser surface structuring disks 
exhibit highly uniform homogenous clear dots or holes 
on the structuring surface substrate for the (5, 15, 25) 
laser scans groups that have dot structure design figures 
(1 and 2) and exhibit a highly uniform homogenous 
continuous grooved or lines structuring surface for the 
3 tested laser scans groups that have groove structure 
design figures (3 and 4). The disks of all tested laser 
scans for the both design characterized by a very fine 
structure with the absent of any irregularities and defects 
in the structuring surfaces this due to the very accurate, 
fast and clean laser structuring techniques. 9 

 

Figure 1: Optical micrograph of CP Ti sample with dot design at different magnifications (4X, 10X and 20X) 
(A) laser structuring at 5 scans, (B) laser structuring at 15 scans, (C) laser structuring at 25 scans
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Figure 2: SEM of CP Ti sample with dot design laser structuring (5, 15 and 25) laser scans at different 
magnifications (500X, 1000X, 2000X, 5000X) 

Figure 3: Optical micrograph of CP Ti sample with groove design at different magnifications (4X, 10X and 
20X) (A) laser structuring at 5 scans, (B) laser structuring at 15 scans, (C) laser structuring at 25 scans  

Figure 4: SEM of CP Ti sample with groove design laser structuring laser structuring (5, 15 and 25) laser 
scans at different magnifications (500X, 1000X, 2000X, 5000X) 
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The X-ray diffraction pattern for the control, the dot 
and the groove structure design disks for the 3 different 
laser scans was showed in figure (5).

XRD pattern of the control only showed the peaks 
of titanium. While the XRD pattern of the disk sample 
that treated with the laser for the two designs at the 3 
tested laser scans show the present of the TiO2 beside 
the Ti this due to the titanium air interaction during the 
surface structuring 21 ,also results show that at the laser 
scans 25 seen two peak of TiO2 for the two design while 
the laser scans 5 and 15 seen just one peak of TiO2 with 

more intensity at 15 laser scans than at 5 laser scans this 
is due to the increasing in the chance of oxide interaction 
with the titanium with the increasing in the numbers of 
laser scans. Laser structuring of the titanium not cause 
any changes in the phases of the Ti as seen in the XRD 
pattern which is an important thing when dealing with 
the Ti. But the intensity in this study seen some changes 
in the intensity of the Ti peak after laser structuring this 
was due to the strain that induced on the titanium surface 
after processing our result is confirmed with the results 
of Safi et al. 2019 and Choi et al (21, 22) 

 

Figure 5: XRD pattern of control and laser surface structuring of CP Ti of the dot and groove design (A) the 
control, (B) 5 laser scans, (C) 15 laser scans, (D) 25 laser scans 

Conclusion

Using the laser method for titanium surface 
structuring can obtain a successful homogenous and 
uniform roughing surface with an increasing in the 
titanium oxide layer which predicted to increase titanium 
osseointegration while maintaining biocompatibility 
characteristics of the CP Ti. 
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Abstract

Objective: The purpose of this in vitro study is that NiTi esthetic arch wires are preferred to match esthetic 
braces; but the presence of coating layer is greatly affect friction during sliding mechanics. 

The aims of this study were to evaluate the influence of surface roughness with the coating material types 
(coating and ion implanted) on the frictional force of coated nickel titanium wires.

Methods: The sample of this study consisted of 140 segments of coated Nickle titanium arch wires for both 
tests (friction test and roughness test) 70 segment for each test involving wire dimensions (0.016 × 0.022 
and 0.019 × 0.025 inches). The static frictional force was measured through pulling the wires through a set 
of ceramic brackets by the universal testing machine while, the surface topography of wires were assessed 
by using Atomic force microscope (AFM). The data were analyzed using one-way analysis of variance 
(ANOVA) and Tukey’s post hoc significance difference tests. Differences were considered significant at 
P<0.05. 

Results: The frictional forces of coated wires differ from uncoated control being higher in the control and 
polymer coated wires and lesser in the rhodium, gold implanted and labial coated wires owing to differences 
in the wire dimension, surface roughness, thickness of coating layer, and physical properties of coating 
materials. 

Conclusion: when tested in vitro, rhodium implanted wires produce the least amount of friction, Surface 
roughness of fully coated arch wires was higher than non-coated counterpart and It appeared that frictional 
forces does not correlated with the surface. 

Keywords: Coated arch wires; Static frictional resistance force; topography. 

Introduction

The demand for aesthetic modalities is growing 
among patients seeking orthodontic treatment, the 
development of the orthodontic arch wires with optimum 
aesthetic appearance and clinical performance has 
become an essential and important factor of treatment 
nowadays [1]. The manufactures were routinely employed 
different types of coating materials to coat stainless 
steel or nickel titanium wires such as Teflon, Epoxy, 
polymer, gold and rhodium materials [2]. Different types 
of aesthetic orthodontic arch wires have been introduced 

in the market, such as: orthodontic wires made from 
composite material reinforced with glass fiber [3]. 

The presence of coating layer was usually influence 
the mechanical and frictional properties of arch wires 
[4,5]. The frictional forces in clinical orthodontics were 
considered as a primary concern, since it resists normal 
tooth movements [9]. During sliding movements of the 
teeth, the wire edges contact the bracket slot angles and 
a frictional force will develop, this will compete with 
normal tooth movements and decrease the magnitude 
of applied orthodontic forces [10].Some researchers have 
investigated that frictional forces of aesthetic orthodontic 
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wires focused on the link with the surface roughness of 
coating layer of coated arch wires [11].  

Materials and Methods

Samples:

seventy segments of coated nickel titanium wires 
from four companies (IOS/USA, Orthotechnology/ 
Florida/USA, DANY/ BMT Co Ltd Anyang Korea and 

Hubit/korea) with two wire dimension 0.016 × 0.022 
inches and 0.019 × 0.025 inches were used for measuring 
of surface topography of the wire samples (five samples 
for each wire size).we use the same number of samples 
for the frictional resistance tests. Uncoated wires 
(Control samples) were supplied from IOS Company. 
All details of coated wires are listed in Table 1. 

Table 1 Coated nickel titanium arch wires with specific details.

Brand name Type of coating Company Coated surfaces

Super elastic-niti

(control)
Non- coated IOS Non-coated

Fantasia Rhodium IOS Full-implanted

Royal Gold IOS Full-implanted

BB4 PTFE HUBIT Full coated

Dual geometric Teflon IOS Labial coated

Tooth tone Epoxy Orthotechnology Full coated

Dany coated arch wire Polymer DANY Full coated

A group of 210 maxillary right premolar ceramic brackets (Hubit) with a 0.022” slot were selected for the test. 
Ligature elastics were supplied from IOS Company. seventy custom-made acrylic blocks cut by CNC laser machine 
for accurate dimensions of the block with dimensions of 40 mm × 15 mm × 9 mm where used and the guiding 
positioner frame for more accuracy on the positioning of the brackets (Figure 1). 

Figure 1: Acrylic block and the acrylic bracket positioner guide.
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Procedures:

Frictional resistance/ coated arch wires were prepared by, cutting the wires from the straight posterior ends to 
a length of 50 mm using a ruler and wire cutter. Every three brackets were fixed to the acrylic blocks with the use 
of bracket holder and cyanoacrylate adhesive in a straight alignment with inter-bracket distance of 8 mm with the 
aid of a custom-made plastic template and a straight stainless-steel wire segment of 0.0215 × 0.025 inch to properly 
reproduce the same angles and locations of brackets (Figure 2).

Figure 2: The setting of brackets

Every wire segment was ligated to the set of brackets and ligation was done with the use of an artery forceps. of 
the testing machine and the end of the wire was attached to the clamp of upper movable part (Figure 3). 

 

Figure 3: Wire-brackets block system fixed to machine.

The specification of this test was done according to 
many studies [21,22] and as follows: 

• The crosshead rate of the machine was set at 5 mm/
min 

• The wire was pulled through a distance of 5 mm 

• For every group of wires five bracket-block 
combination were used and every block was used one 
times to exclude any expected wearing of brackets and 
the wires were used only once.

• All measurements were performed under dry 
conditions at room temperature.
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A load extension curve was displayed in the 
attached computer with the required static frictional 
forces measured in Newton unit.

AFM for analysis/ Preparation of the Slides, needs 
to use small slides instead of regular ones. The slides 
were cut into small sections about (1 cm × 1 cm) after 
being measured with the Vernier.

Fixing the Samples After mixing epoxy steel 
adhesive, each wire segment was then affixed on the 

new slide with a very small amount of the adhesive. 
Subsequently, about 2.5 mm was cut from each end as it 
was not needed and its surface might be affected during 
handling [18] (Figure 4A).

Then, the samples were held in petri dishes in a 
specific way -using a tape- that they would not move 
in any direction assuring their surfaces would not be 
affected during carriage, samples were then rinsed with 
distilled water, allowed to dry in air and kept in closed 
petri dishes. (Figure 4 B).

Figure 4: (A) Fixing the Samples on slides and (B) Preparation of the Samples held in petri dishes.

Tapping mode was used to analyze the surface 
topography of the test wires under ambient conditions 
[19]. For each specimen, three areas on the archwire had 
been scanned with a scanning area of 25 µm ×25 µm: 
one in the center of the wire, one 2 mm left, and one 
2 mm right to obtain more ideal results. However, for 
labial coated wires, wires were scanned three times on 
each of the surfaces (lingual uncoated, labial coated, 
and lateral surfaces). However, it became clear that the 
lateral surfaces represented an inconsistent mix of coated 
and uncoated surfaces and therefore was excluded from 
analysis. [23].

Each specimen was fixed to a piezo scanner with 
three translatory degrees of freedom. Subsequently, 
the 3D view of archwire was shown on the monitor of 
the attached computer representing the surface of the 

specimen. Using proprietary software supplied with the 
AFM, the images were processed [25].

Results

Table 2 revealed the mean values of static 
frictional forces for both sizes 0.016ˈˈ×0.022ˈˈ and 
0.019ˈˈ×0.025ˈˈarch wires. 

For coated (0.016ˈˈ×0.022ˈˈ) friction was higher for 
the control, tooth tone and Dany in a descending order; 
and less on BB4, Royal and Fantasia Table 2.

However, for (0.019ˈˈ×0.025ˈˈ) the tooth tone 
and Dany showed significantly larger friction than the 
uncoated wires, while; BB4, Royal, Dual geometric and 
Fantasia in descending order show less friction than the 
uncoated control wires.
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Table 2: Descriptive statistics and ANOVA tests for the static friction of 0.016ˈˈ×0.022ˈˈand 0.019ˈˈ×0.025ˈˈ 
arch wires.

Wires

0.016ˈˈ×0.022ˈˈ 0.019ˈˈ×0.025ˈˈ

Descriptive statistics Comparison Descriptive statistics Comparison

N Mean SD Min Max f-test p-value Mean SD Min Max f-test p-value

Control (uncoated) 5 4.208 0.285 3.8 4.5

4.578 0.002

5.658 0.292 5.35 6.13

14.931 0.000

Fantasia (rhodium 
plated)

5 3.090 0.360 2.7 3.66 3.958 0.493 3.38 4.7

Royal (gold plated) 5 3.316 0.386 2.83 3.84 4.518 0.465 4.01 5.02

BB4 (PTFE coated) 5 3.640 0.314 3.11 3.9 4.924 0.840 4 5.89

Dual geometric 
(labial coated)

5 3.418 0.716 2.18 3.84 4.086 0.531 3.48 4.8

Tooth tone (Epoxy 
coated)

5 4.132 0.435 3.75 4.84 6.410 0.637 5.61 7.15

DANY (polymer 
coated)

5 4.028 0.557 3.15 4.47 6.022 0.491 5.48 6.57

Table 3 revealed the mean values of (Ra) for both 
arch wires dimensions.

ANOVA test for both wire dimensions showed a 
highly significant difference between wires. 

For ion implanted wires (Royal and Fantasia) for 
both wire dimension they were higher average roughness 
than the control, while fantasia all ways less on average 
roughness than the Royal, Fantasia wire for both wire 
dimensions was less on average roughness than other 
coated wires except for BB4, while; the Royal on both 
wire dimensions was higher on average roughness 
than all other coated wires except for the Dany for 
0.019ˈˈ×0.025 ˈˈ size.

Discussion

There is a controversy concerning which frictional 
force is more significant in clinical orthodontic treatment, 
the static friction and kinetic friction occurred at nearly 
the same time owing to so distinguishing between the 
static and kinetic frictional forces was difficult [26].

Some studies was found that the static frictional 
force was more appropriate than the kinetic frictional 
force as orthodontic tooth movement is not continuous. 
[9], for this reason, only the maximum static frictional 
force was measured in the present study.

We chose dry condition because reports on the 
effects of saliva and different lubricants on the frictional 
resistance are inconsistent ranging from no or negligible 
effect, to an increase, or indeed decrease and further 
complicating comparison of results [23].

Despite friction being only one constituent of 
resistance to tooth movement, overcoming the frictional 
resistant force represents an additional orthodontic load 
(typically 40–60 percent) [27], therefore, low friction 
may still be important for efficient tooth movement 
especially during alignment [28].

Although, some manufacturers try to coat the wires 
only on the labial surface to reduce surface roughness and 
minimize the effect of sliding mechanics, the maximum 
static frictional forces of labially coated wires was less 
than uncoated wires in both wire dimensions and these 
values could be attributed to the higher frictional force 
between the nickel titanium wire alloy and the ceramic 
brackets on control wire [24].

Found that surface roughness of Teflon coated arch 
wire was less than other types including epoxy material 
which contribute to minimize resistant to sliding. This 
come in line and agrees with our results [29]. 
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For ion implanted wires they had less frictional force 
than control on both wire dimensions and they were less 
friction than all other fully coated wires, while they were 
less than labial coated wire except for gold plated wire 
for 0.019ˈˈ×0.025ˈˈsize which was more than labial 
coated on frictional force.

There was highly significant difference between all 
types of the tested archwires on both wire dimensions 
and the surface roughness of the coated wires in the 
present study was higher in compared with their uncoated 
conventional control nickel titanium counterpart, which 
is consistent with the previous studies [22], [23][30].

Among the coated wires, Dany and dual geometric 
wires had highest values for surface roughness. Increase 
the (Ra) value of Dany agreed with [30] this property 
was likely caused by the sliver particles present in the 
coating layer [12]. 

Epoxy coated wires had higher values for surface 
roughness than PTFE on both wire dimensions and 
this may be due to greater porosity that were shown in 
the resin epoxy coating layer, this was also verified in 
a previous study, this porosity depends on the coating 
(type of material) and/or method of application of this 
coating on the nickel titanium wires. [30]

According to current investigation the results 
revealed no correlation between surface roughness and 
friction. illustrates this lack of relationship between 
surface roughness and friction with a wide scatter of 
data and no discernible pattern, and friction of the coated 
wires was influenced by the total cross-sectional and 
inner core dimensions, inner core nano hardness, inner 
core elastic modulus, and elastic modulus, but not by 
surface roughness. As revealed by many studies [22], [23].

Conclusion

- In general the frictional forces of fully coated arch 
wires were higher for 0.019×0.025 as compared with 
0.016×0.022.

- Ion implanted arch wires (gold and rhodium) plated 
had lower frictional forces than fully coated arch wires.

- Surface roughness of fully coated arch wires was 
higher than non-coated counterpart.

- It appeared that frictional forces does not correlated 

with the surface roughness.
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Abstract

To evaluate the possible beneficial effect of tadalafil gel(0.05%) in imiquimod-induced psoriasiform skin 
inflammation in mice model. forty male BALB/c albino mice with age range of 8-11 weeks and weight ranged 
25-40 g; were divided equally into four groups (ten mice / group) after their skin of dorsal back and right 
ear being shaved for topical application: Group I (normal control) healthy mice without treatment. Group II 
(Induction group) in which mice received only a daily topical dose of 62.5mg of imiquimod cream (5%) for 
seven days. The following groups (III and IV), after being received imiquimod cream (5%) as mentioned in 
induction group, mice were treated for further two weeks with either clobetasol ointment (0.05%) topically 
once daily (clobetasol group), tadalafil gel (0.05%) topically once daily(tadalafil gel group) 

Table(1) showed a significant elevation of tissue TNF-α and IL17 with a highly significant increase in IL23 
and VEGF levels beside a reduction in the level of TGF-β in induction group as compared to normal control 
group . Clobetasol group treated displayed a highly significant reduction in TNF-α, IL-17, and VEGF levels 
beside a reduction in IL-23 and no significant difference in the level of TGF-β when being compared to 
induction group (table 2).

This study demonstrated a significant reduction in both TNF-α and IL-17, with a highly significant decrease 
in IL23 level. Beside a no significant decrease in both  VEGF and of TGF-β levels in tadalafil gel group in 
comparison with induction group. The possible effect of anti-inflammatory activity of tadalafil gel on the 
skin homogenate parameters in imiquimod-induced psoriasiform skin inflammation in mice model. 

Keywords: Psoriasis, Tadalafil, Topical gel, Imiquimod, Cytokines

Introduction

Psoriasis is an immune-mediated chronic 
inflammatory skin disease(1,2). It is defined as a clinical 
entity, affecting the skin, nails, mucous membranes, and 
joints. Psoriasis is a chronic common disease, affecting 
2–4 % of the population in countries, with incidence rates 
influenced by age, geographic position, and hereditary 
background(1).

Psoriasis is a disease of living signs and 
symptoms characterized by scaly, erythematous 
lesions with rigidly demarcated margins(3). There 
has been a huge concentration on the association of 

psoriasis with predictable cardiovascular risk factors 
including metabolic syndrome, obesity, low physical 
activity, smoking, alcohol, lipid abnormalities, and 
hypertension(4).

The pathogenesis of psoriasis primarily shares the 
combined effect of several gene susceptibilities, the 
disordered immune system together with pervasive 
environmental risk factors(5). 

Environmental threat factors generate the immune 
response of the body, where naive T cells are stimulated 
by antigen-presenting cells (APC) in the epidermis, 
especially Langerhans cells. APC can also discharge 
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cytokines such as interleukin (IL)-12 and IL-23, which 
encourage naive T cells to differentiate into Th1 and 
Th17 cells(6).

Then, the activated T cells transfer from lymph 
nodes to the skin, where they are stimulated to produce 
sufficient cytokines. Therefore, these cytokines 
interrelate with the occupant epidermal and dermal 
cells and then cause changes, including keratinocyte 
proliferation and epidermal thickness(7). 

Cytokines have a very important role in the 
pathogenesis of psoriasis, especially those produced by 
Th1 cells (IFN-γ, IL-2, and TNF-α) and those produced 
by dendritic cells (IL-18, IL-20, TNF-α, and IL-23). All 
those cytokines are likely biomarkers for psoriasis(8).

In addition, many drugs, such as imiquimod, 
antivirals, lithium, beta-blockers, TNF-alpha, and anti-
cytokine treatments (anti-TNF antibodies), have all been 
clinically related to the beginning and exacerbation of 
psoriasis(9). 

Tadalafil is an actual selective strong competitive 
inhibitor of phosphodiesterase type 5 (PDE-5)(10) , which 
particularly inhibits nitric oxide (NO)/GMP pathway that 
blocking cGMP degradation in smooth muscles inducing 
vascular dilation and inhibiting platelets aggregation(11).

Tadalafil has a prolonged half‐life of 17.5hrs and is 
operative for 36hrs after dosing (12) . The drug relaxes 
smooth muscle by reducing PDE-5 levels and prevent 
breakdown the cyclic guanosine monophosphate (13) . The 
PDE-5 inhibitors are usually well accepted and active in 
the treatment of erectile dysfunction (ED) (14) . Tadalafil 
is used in the monitoring of ED, of benign prostatic 
hyperplasia, and of pulmonary arterial hypertension (15) . 
The chief adverse effect is a headache. Whereas, the rare 
adverse effects include dyspepsia, back pain, myalgia, 
nasal congestion, and flushing (16) . 

Aims of the Study

1- To evaluate the anti-inflammatory effects 
of tadalafil in mice models of psoriasis through its 
effects on serum IL-17, IL-23, VEGF, TGF-β, TNF-α, 
histopathology score, and observational severity score.

2- To compare the effect of tadalafil drug with that 
of clobetasol ointment on serum IL-17, IL-23, VEGF, 

TGF-β, TNF-α in mice model. 

Materials and Methods

The present study was done in the Department of 
Pharmacology in the College of Medicine, Al- Nahrain 
University between April 2019 and June 2020. Forty 
male BALB/c albino mice with an age range of 8-11 
weeks and weight ranged 25-40 g; they were divided 
equally into five groups(ten mice/group).

Forty male BALB/c albino mice with age range of 
8-11 weeks and weight ranged 25-40 g; were divided 
equally into four groups (ten mice / group) after their 
skin of dorsal back and right ear being shaved for topical 
application:

Group I (normal control) healthy mice without 
treatment. Group II (Induction group) in which mice 
received only a daily topical dose of 62.5mg of 
imiquimod cream (5%) for seven days. 

The following groups (III and IV), after being 
received imiquimod cream (5%) as mentioned in 
induction group, mice were treated for further two weeks 
with either clobetasol ointment (0.05%) topically once 
daily (clobetasol group), tadalafil gel (0.05%) topically 
once daily (tadalafil gel group) . 

At the end of the experiment, all of the mice were 
anesthetized by chloroform and then, they were sacrificed. 
The skin samples were arranged for histopathological 
examination and assay of biomarkers, i.e., enzyme-
linked immunosorbent assay for mouse tumor necrosis-α, 
interleukin 17, interleukin 23, transforming growth 
factor-β, and vascular endothelial growth factor. The 
one-way analysis of variance (ANOVA) independent 
sample t-test was used to determine the statistical 
significance of differences of laboratory parameters 
between healthy and treated groups.

Results

Table(1) showed a significant elevation of tissue 
TNF-α and IL17 with a highly significant increase in 
IL23 and VEGF levels beside a reduction in the level of 
TGF-β in induction group as compared to normal control 
group I. Clobetasol group displayed a highly significant 
reduction in TNF-α, IL-17, and VEGF levels beside a 
reduction in IL-23 and no significant difference in the 
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level of TGF-β when being compared to induction group 
(table 2).

This study demonstrated a significant reduction 
in both TNF-α and IL-17, with a highly significant 

decrease in IL23 level. Beside a no significant decrease 
in both  VEGF and of TGF-β levels in tadalafil gel group 
in comparison with induction group.  

Table (1): Effect of Imiquimod on skin tissues, biomarkers(TNF-α ,IL17,IL23,VEGF and TGF-β) in 
imiquimod-induced psoriasiform skin inflammation in mice

Biomarkers Control Induction

TNF-α (ng/g) 57.81±17.13 94.45±20.72s

IL-17 (pg/g) 29.95±8.03 38.64±12.44

IL-23 (pg/g) 12.85±4.00 19.31±4.85s

VEGF (pg/g) 7.60±2.61 12.41±2.08s

TGF-β (pg/g) 77.78±18.92 65.08±17.75

S: means p ≤ 0.05 when being compared control group 

Table(2): Effect of Clobetasol ointment (0.05%) on skin tissues, biomarkers(TNF-α,IL17,IL23,VEGF and 
TGF-β) in imiquimod-induced psoriasiform skin inflammation in mice 

Biomarkers Control Induction
Clobetasol ointment 

(0.05%)

TNF-α(ng/g) 57.81±17.13 94.45±20.72s 53.74±15.45*

IL-17 (pg/g) 29.95±8.03 38.64±12.44 28.36±11.36*

IL-23 (pg/g) 12.85±4.00 19.31±4.85s 15.44±5.28

VEGF(pg/g) 7.60±2.61 12.41±2.08s 9.62±1.90*

TGF-β (pg/g) 77.78±18.92 65.08±17.75 86.52±22.02

S: means p ≤ 0.05 when being compared to group control . *  : means p ≤ 0.05 when being compared to 
induction group 
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Table (3): Effect of Tadalafil gel (0.05%) on skin tissues, biomarkers(TNF-α,IL17,IL23,VEGF and TGF-β) 
in imiquimod-induced psoriasiform skin inflammation in mice

Biomarkers Induction
Clobetasol ointment 

(0.05%)
Tadalafil gel (0.05%)

TNF-α(ng/g) 94.45±20.72 53.74±15.45* 59.48±15.86*

IL-17 (pg/g) 38.64±12.44 28.36±11.36* 27.08±8.77*

IL-23 (pg/g) 19.31±4.85 15.44±5.28 10.72±3.13*

VEGF(pg/g) 12.41±2.08 9.62±1.90* 11.10±4.73

TGF-β(pg/g) 65.08±17.75 86.52±22.02 77.92±20.52

*  : means p ≤ 0.05 when being compared to induction group   

Discussion

Psoriasis, which is one of the most common immune-
mediated inflammatory skin diseases, characterized 
by accelerated epidermal proliferation and massive 
infiltration of cells(17). Imiquimod induce an immune 
response that makes the creation of numerous cytokines, 
such as IL-1, TNF-α, IL-23, and IL-17 (18). 

Certain studies have reported that effector cytokines 
such as IL-17 and IL-23 produced by Th17 cells are 
present in the peripheral blood of psoriasis patients and 
implicated in psoriasis pathogenesis(19). Transforming 
growth factor-beta 1 (TGF-β1), a cornerstone mediator 
in many diseases, may induce the production of 
proinflammatory cytokines such as TNF-α (20). 

Clobetasol was used as a standard agent in this 
study and revealed a significant improvement in the 
symptoms of psoriasis(21). Clobetasol group treated 
showed a reduction in TNF-α level when compared 
to the imiquimod group. Clobetasol group displayed a 
highly significant reduction in IL-17, and VEGF levels 
beside a reduction in IL-23 and no significant difference 
in the level of TGF-β when being compared to induction 
group. 

This present study was agree with other studies 
observed that clobetasol was able to decreasing the 

IL-23/IL-17A axis of psoriasis-like inflammation in 
mice(22). Clobetasol belongs to the corticosteroids group, 
which have a vasoconstriction, anti-proliferative, anti-
inflammatory, and immunosuppressive effect by binding 
to intracellular corticosteroid receptors(23).

In this study, with tadalafil gel treated group, 
the level of TNF-alpha reduced significantly when 
being compared to imiquimod group. These results is 
compatible with other studies which showed a reduction 
of local and systemic of TNF-α production (24) . 

Our results were in agreement with further studies 
showing the anti-inflammatory and anti-oxidative 
potential of tadalafil(25) . These present study agrees 
with, who demonstrated that tadalafil possesses anti-
inflammatory action in addition to its vasodilator 
property and that PDE5 inhibitors suppressed other 
TNF-α induced genes related to inflammation(26) . 

In the current study, there was a significant reduction 
in IL-17 level in the tadalafil gel group was compared 
with the induction group. In addition, comparing tadalafil 
gel with the IMQ group, there was a high significance 
decrease in level IL-23. 

In other studies, an oxidative stress leads to the 
production of inflammatory cytokines and tadalafil 
showed the antioxidant property(27) . The PDE inhibitors 
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have been to be effective in the management of 
autoimmune diseases, such as rheumatic arthritis(28). 

In the tadalafil gel group, there was a non-significant 
reduction in VEGF level as compared to induction group. 
Tadalafil has been to demonstrate an anti-inflammatory 
action by the increased tissue serum levels of nitric oxide 
(NO) and by the increased serum activity of antioxidant 
enzymes, and showed significant antioxidant, anti-
inflammatory, and anti-apoptotic effects(29) . Tadalafil 
seems a good candidate for targeting ulcerative colitis 
diseases in which inflammation plays a central role (30) . 

The effect of topical tadalafil gel on growth factors 
showed no significant difference in the TGF-beta level. 
The biological functions of TGF-β were studies in 
inflammation, tissue repair, and embryonic development. 
In addition, it has been found that TGF-β plays an 
important role in regulating cell growth, differentiation, 
and immune function(31) . 
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Abstract

Background: rehospitalization of preterm and term neonates was planned readmission to the hospital within 
30 days post birth discharge prematurity is the main reasons of neonatal illness and death in concentrated 
care units universal. The aim of study to study the reasons of rehospitalization of preterm plus term infants 
in first month of life and analyze the reasons of rehospitalization in relation to infantile and maternal socio-
demographic and medical characteristics. Method: It is descriptive cross sectional study in hospital on 
200 preterm and term infants who were be concerned in the neonatal care units in Babylon Maternity 
and Pediatrics Hospital, Imam Sadik General Teaching Hospital. Results: 200 cases of preterm and term 
neonates were screened and enrolled in the study. The mean and standard deviation of current maternal age 
and maternal age at marriage in year were (25.88 ± 7.89) , (20.82 ± 5.56) respectively. 45% of neonates 
with birth weight less than 2500 Kg, 48.5% of neonates with gestational age of less than 37 weeks, 35% of 
neonates were admitted due to prematurity at first admission , 53.5% of neonatal rehospitalizations was due 
to jaundice. The second cause of rehospitalization was infection in 26.5% of neonates, this study found that 
3.5% of neonatal readmission were due to surgical follow up , 62% of rehospitalized neonates the cause is 
medical follow up. Conclusion: Jaundice was the major cause of readmission to hospital in both term and 
preterm neonates. The relation between preterm and early admission (particularly for jaundice and feeding 
problems) was well documented.

Keywords: patints; infants; health care; feeding problems 

Introduction

The first 28 days of life accounts for the most 
vulnerable period in life. This period accounts for 50 – 
70 % of infant’s mortality and 39% of under 5 deaths (1). 
Rehospitalization is defined as a planned readmission to 
the hospital occurring within 30 days after admission (2). 
Term infant: - infant born at a gestational age between 
37 and 42 completed weeks (3). Preterm infant: is defined 
as babies born live before 37 weeks of pregnancy are 
completed. There are sub- categories of preterm birth, 
based on gestational age 

- Extremely preterm (less than 28 weeks)

- Very preterm (28-32 weeks) 

- Moderate to late preterm (32 – 37 weeks) (4)

Babies born preterm are at increased risk of 
arrange of poor outcomes including respiratory distress 

syndromes, necrotizing enter colitis and neonatal sepsis 
(5, 6) in the long term ,they are more likely to experience 
motor and sensory impairment. Delay in cognitive 
development and behavioral problems than babies born 
at term (6). Newborn babies in need of critical medical 
attention are normally admitted to the neonatal intensive 
care unit (NICU). These infants tend to be preterm, have 
a low birth weight and or serious medical conditions 
(7). Potentially preventable readmission, such as for 
jaundice or feeding problems, make up the majority of 
early neonatal readmissions (8). Prematurity still one of 
the main reasons of neonatal morbidity and mortality 
international. As the second leading source of neonatal 
mortality subsequently congenital abnormalities, and 
a major determinant of neonatal and infant morbidity 
(9), preterm birth occur in 11% of entirely pregnancies 
international (10). Preterm are at advanced danger for 
obtaining problems that consequence from either 
anatomic or practical immaturity. Prematurity presents a 

DOI Number: 10.37506/ijfmt.v15i3.15530
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significant challenge to the global community due to the 
rapid increase in its incidence and its disproportionate 
contribution to increased infant mortality rates. The 
aim of study to study the reasons of rehospitalization 
of preterm and term infants in first month of life and 
analyze the reasons of rehospitalization in relation to 
infantile and maternal socio-demographic and medical 
characteristics. 

Method

This is a cross sectional study which was conducted 
at Babylon Maternity and Pediatrics Hospital, mam 
Sadik General Teaching Hospital from the 15

th

 of 
March to 15

th

 of August 2020. This study will include a 
convenient sample of 200 babies who will be cared for 
in the pediatric wards of the above-mentioned hospitals. 
Inclusion criteria: All mothers and their newborn 
infants aged 1 month who were cared for in the above-
mentioned hospitals. Exclusion criteria: All admissions 
outside the above-mentioned hospitals. A pilot study 
was done before starting collection of data for two 
weeks in Babylon Maternity and Pediatrics Hospital 
from first of March 2020 to test the questionnaire for 
any modification required, any other difficulties, to 
detect the time needed for data collection. The pilot 
sample included 40 infants who excluded from the study 
sample. This pilot study was done to eliminate some 
variables to reduce time of interview, select appropriate 
sample size, estimate the time needed, to find potential 
difficulties and assess whether the research protocol is 
realistic and workable. The sample size was estimated 
according to the following equation 

n =    (11).  

Where: 

n = sample size 

 =  

p=the proportion 

d= Relative precision= 0.05 

The total sample required according to the equation 
is 200 preterm and term neonates. Convenient sample 
of preterm and term neonates who were admitted to 
neonatal care units in the above-mentioned hospitals 
who agreed to participate in this study. At the time of 

data collection the participants were asked to give their 
verbal consent. Each mother was interviewed for about 
10 minutes (mothers who refused to participate was 
excluded and the next mother was interviewed).   Data 
was collected by using a predesigned questionnaire by 
which the mothers were interviewed. This questionnaire 
included the following variables

1. Maternal sociodemographic factors which 
included :- current maternal age , maternal age at 
marriage , residence , educational level , income , 
marital status , occupation , consanguinity. 2. Obstetrical 
history which included:- gravida , spacing between birth 
(interpregnancy interval), ANC, current medical illness, 
mode of delivery, contraceptive use prior to pregnancy, 
number of babies, weight gain during pregnancy, 
pregnancy complication, planned pregnancy, recurrent 
preterm birth, family history of preterm birth, history of 
primary or secondary infertility, history of hospitalization 
of another child. 3. Neonatal variables that included - 
birth weight, gestational age, baby gender, birth order. 
Diagnosis at first admission that included prematurity, 
respiratory illness, malformation (congenital illness), 
gastro-enteropathy, infection, metabolic disorder, 
hemolytic disorder, other (visual, renal). 5. Reason for 
rehospitalization, which included intensive medical 
ventilation, surgical and medical follow up. Statistical 
analysis done by SPSS 22, frequency and percentage 
used for categorical data, mean and SD for continuous 
data. Chi-square used for assessed association between 
categorical variables. P-value less or equal to 0.05 is 
consider significant. 

Results

The Distribution of Patients According to Maternal 
Characteristics. The distribution of patients according 
to Maternal characteristics including (history of current 
medical illness, recurrent preterm delivery, family history 
of preterm delivery, history of infertility, parity, mode of 
delivery, use of ultrasound, use of contraception prior 
to pregnancy, weight gain during pregnancy, number 
of babies, spacing, antenatal care, planned pregnancy, 
pregnancy complication and history of hospitalization of 
another child).  
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Figure 1: shows distribution of patients according to diagnosis at first admission. Majority (35.0%) of 
patients diagnosed as prematurity at first admission. 

Table 1 shows the association between reason of rehospitalization and maternal characteristics including 
(age, educational level, and mode of delivery, planned pregnancy, and spacing, and antenatal care, history of 
infertility, paternal consanguinity and pregnancy complications). There was significant association between reason 
of rehospitalization and maternal characteristics including (age, educational level, and mode of delivery, paternal 
consanguinity and antenatal care). 

Table 1: Association between reason of rehospitalization and maternal characteristics. 

Maternal characteristics

Reason of rehospitalization

P-valueIntensive medical

ventilation

Surgical

follow up

Medical

follow up

Maternal age

< 18 years

18-35 years

>35 years

Total

26 (37.7)

31 (44.9)

12 (17.4)

69 (100.0)

0 (0.0)

7 (100.0)

0 (0.0)

7 (100.0)

29 (23.4)

70 (56.5)

25 (20.2)

124 (100.0)

0.039* f

Educational level

Illiterate

Primary

Secondary

Higher education

Total

25 (36.2)

6 (8.7)

12 (17.4)

26 (37.7)

69 (100.0)

0 (0.0)

1 (14.3)

0 (0.0)

6 (85.7)

7 (100.0)

24 (19.4)

21 (16.9)

25 (20.2)

54 (43.5)

124 (100.0)

0.033*f
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Mode of delivery

Spontaneous preterm delivery

Medically induced rupture of 

membrane

Elective CS

Emergency CS

Total

34 (49.3)

14 (20.3)

8 (11.6)

13 (18.8)

69 (100.0)

1 (14.3)

2 (28.6)

2 (28.6)

2 (28.6)

7 (100.0)

46 (37.1)

53 (42.7)

19 (15.3)

6 (4.8)

124 (100.0)

<0.001*f

Antenatal care

Regular

Irregular

Not at all

Total

35 (50.7)

19 (27.5)

15 (21.7)

69 (100.0)

7 (100.0)

0 (0.0)

0 (0.0)

7 (100.0)

74 (59.7)

38 (30.6)

12 (9.7)

124 (100.0)

0.039*

Paternal consangunity

Yes

No

Total

31 (44.9)

38 (55.1)

69 (100.0)

1 (14.3)

6 (85.7)

7 (100.0)

35 (28.2)

89 (71.8)

124 (100.0)

0.032*f

Pregnancy complication

Yes

No

Total

9 (13.0)

60 (87.0)

69 (100.0)

1 (14.3)

6 (85.7)

7 (100.0)

17 (13.7)

107 (86.3)

124 (100.0)

1.000 f

*P value ≤ 0.05 was significant. 

Table 2: shows the association between reason of rehospitalization and child characteristics including (gestational 
age, birth weight, gender, birth order and diagnosis at first admission). There was significant association between 
reason of rehospitalization and child characteristics including (gestational age, birth weight, and diagnosis at first 
admission).

Table 2: Association between reason of rehospitalization and child characteristics

Child characteristics

Reason of rehospitalization

P-valueIntensive medical 
ventilation

Surgical follow 
up

Medical follow 
up

Gestational age

28 weeks

28-<33 weeks

33-36 weeks

≥37 weeks
Total

1 (1.4)

27 (39.1) 

20 (29.0)

21 (30.4)

69 (100.0)

1 (14.3)

0 (0.0)

1 (14.3)

5 (71.4)

7 (100.0)

0 (0.0)

28 (22.5)

25 (20.2)

71 (57.3)

124 (100.0)

<0.001* f 

Birth weight

1000-1499 gram

1500-2499 gram

≥2500 gram
Total

0 (0.0) 

41 (59.4)

28 (40.6)

69 (100.0)

0 (0.0)

1 (14.3)

6 (85.7)

7 (100.0)

3 (1.5)

45 (36.3)

76 (61.2)

124 (100.0)

0.006*f

Cont... Table 1: Association between reason of rehospitalization and maternal characteristics. 
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Gender

Male

Female

Total 

46 (66.7) 

23 (33.3)

69 (100.0)

6 (85.7)

1 (14.3) 

7 (100.0)

76 (61.3)

48 (38.7)

124 (100.0)

0.379 f

Birth order

First

Second

Third or more

Total

31 (44.9)

23 (33.3) 

15 (21.7)

69 (100.0)

2 (28.6)

2 (28.6)

3 (42.9)

7 (100.0)

38 (30.6)

44 (35.5)

42 (33.9)

124 (100.0)

0.235 f

Diagnosis at fi rst admission
Prematurity

Respiratory illness

Haemolytic disorder

Other

Total 

31 (44.9)

38 (55.1) 

0 (0.0)

0 (0.0)

69 (100.0)

1 (14.3)

3 (42.9)

0 (0.0)

3 (42.9)

7 (100.0)

38 (30.6)

19 (15.3)

63 (50.8)

4 (3.2)

124 (100.0)

<0.001* f

*P value ≤ 0.05 was signifi cant. 

Figure 2: shows distribution of patients according to reasons of rehospitalization. In majority (62.0%) of 
rehospitalized patients, the cause is medical follow up. 

Cont... Table 2: Association between reason of rehospitalization and child characteristics

Discussion

Hospital readmission of newborns within one month 
of post birth discharge is a problem for the infant, the 
family, and the health care system and must be examined. 
Readmissions during the neonatal age documented 

more than 100 000 hospitalizations respectively year in 
USA (12). Preterm symbolize a populace that is chiefl y 
at danger; in fact, current evidence proposes that in the 
direct weeks afterward discharge, they are maybe even 
additional susceptible than infants born at late gestational 
ages because a mixture of undeveloped physiology plus 
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lesser strength of hospital and follow up facilities (13). 
The choice of 30 days as time for consequence was 
founded on its recognized use in the works and as a 
excellence measure in well-being schemes such as the 
UK Health Facility (14) and in the USA (15). The time is 
measured suitable, as it is little sufficient to bound the 
effect of issues external the abrupt control of clinicians, 
thus possibly making such prehospitalization more 
agreeable to protective changes in management or 
discharge choices. In current study shown that 53.5% of 
Neonatal rehospitalizations was due to jaundice, this is 
similar to study in North America, that revealed neonatal 
readmissions are dominated by jaundice (16), and Chinese 
study where jaundice was found to be the major reason 
for unplanned rehospitalization with the ratio of 50.94% 
(17), the condition is caused by enterohepatic circulation 
issues. In other words, decreased breastmilk intake 
slows bowel movements and causes slower bilirubin 
elimination, aggravating jaundice, this is often referred 
to as breastfeeding failure jaundice, Also, newborn 
infants were being discharged from the hospital sooner 
after birth, limiting the ability of physicians to detect 
jaundice during the period when the serum bilirubin 
concentration is likely to rise. The second most 
common cause of rehospitalization was infection in 
26.5% of neonates. While in other studies like in UK 
study, infection accounted for the largest number of 
rehospitalization. The difference between these studies 
might be explained by differing midwifery practices in 
the UK, and availability of neonatal jaundice screening 
after first discharge also methodologic changes may 
describe approximately of the differences with results 
of preceding studies (i.e., period of measurement for 
readmission, entirely late preterm only against term plus 
preterm infants (18). 

Conclusion

Jaundice was the major cause of readmission to 
hospital in both term and preterm neonates. The relation 
between preterm and early admission (particularly for 
jaundice and feeding problems) was well documented.
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Abstract

Objective: To study the clinical and immunological influence of isotretinoin drug in the management of 
acne vulgaris by evaluation some  immunological parameters which include ( IL-1β, IL-8, IFN-γ, TNF-α 
and TLR2).

Methods: This study is a randomized clinical trial carried out in clinical dermatology in Merjan Teaching 
Hospital in Babylon from September- 2018 to March – 2019.The number of patients in the present study was 
30,their age between (14- 30 years), who were diagnosed by dermatologist to having moderate to severe  acne 
and measured the immunological parameters (IL-8, IL-1β,  IFN-γ, TNF-α) and ( TLR-2 ) before treatment, 
then treated with isotretinoin (20mg) once daily for thirty days, the response were evaluated clinically and 
immunologically after one month of therapy, by measure the concentration of proinflammatory cytokines 
(IL-8, IL-1β,  IFN-γ, TNF-α) and ( TLR-2 ) by using enzyme- linked Immunosorbent assay (ELISA) technic.

Results: Significant elevation in the serum levels ( p ≤ 0.001) of immunological parameter (TLR-2, IL-8, 
IL-1β, TNF-α, and IFN-γ) among acne patients were noted in comparison to the control.

After one months of treatment the clinical response in group treated with isotretinoin was good, moderate 
and poor in 9 (60%), 6(40%), 0(0%) respectively, the immunological results showed that significant reduced 
( p ≤ 0.001) in the serum levels of (IFN-γ, IL-8, IL-1β,TNF-α and TLR-2) of pretreatment in comparison to 
post treatment after one month of therapy.

Conclusion: Significant elevation (p≤ 0.001) in the serum levels of (TLR-2,IL-8, IL-1β, TNF-α, and 
IFN-γ) among moderate to severe acne patients before treatment in comparison to  control group. Clinically 
isotretinoin efficient in treatment of patients with acne after one month of therapy. Immunologically 
isotretinoin significant reducing (p≤ 0.001) serum levels of (TLR-2, IL-8,  IL-1β, TNF-α and IFN-γ ) of 
pretreatment patients in comparison to post treatment after one month of therapy.

Key words: Acne vulgaris, immunological parameter TLR-2, IL-1β, IL-8, TNF-α and IFN-γ, isotretinoin.

Introduction

  Acne vulgaris is a disease of the pilosebaceous 
unit with high prevalence in adolescents characterized 
by comedones, papules, pustules, cysts and scars (1) . 
The pathogenesis of acne is multifactorial, it involves 
an increase in androgen hormone levels along with 
excess sebum production, hyperkeratinization, hyper 
colonization of P. acnes which lead to stimulation of the 
innate immune system and ultimately inflammation (2).  

  The immune system protects the skin against 
harmful microbial, physical and chemical substances. P. 
acnes which can activate the innate immune reactions 
in sebocytes, keratinocytes and monocytes in the 
peripheral blood(3). These cells have pattern recognition 
receptors (PRRs) which can recognize a large variety of 
pathogenic organism, that are responded to particular 
pathogen -associated molecular patterns (PAMPs) and 
cause activation of the innate immune system. The most 

DOI Number: 10.37506/ijfmt.v15i3.15531
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important  group of PRRs is Toll- like receptors (TLR-2) 
(4) ,that expressed in human sebocytes and keratinocytes, 
TLR-2 is activated by P.acnes and can change the content 
of lipid in sebum, then activates several proinflammatory 
cytokine included in acne lesions (5), like interleukins 
(IL-1β, IL- 1α, IL-12 and IL-8), tumor necrosis factor-α 
(TNF-α) and interferon-γ (IFN-γ) (6,7,8).

  The systemic antibiotic (oral) are common therapy 
for moderate to severe acne such as tetracycline, 
minocycline, doxycycline, erythromycin, and 
trimethoprim/sulfamethoxazole combination; antibiotic 
decrease P. acnes and some have anti-inflammatory 
effects (9). Also, oral isotretinoin which used in patients 
with moderate to severe acne which affects almost all 
factors in acne pathogenesis (10). 

Aim of Study: Study the clinical and immunological 
response of isotretinoin in the treatment of acne by used 
some  immunological parameters including (TLR2, IL-
1β, IL-8, TNF-γ and IFN-α). 

Materials and Methods

Study design

 The present study is a clinical trial carried out in 
clinical dermatology in Merjan Teaching Hospital in 
Babylon from September- 2018 to March – 2019.  

Methods:

1-Choice of population

In this study the subjects enrolled were:

patients group : the thirty patients included in 
this study were among those who attended the clinical 
dermatology and their age was between (14- 30 
years) with mean (19.60±3.819), blood samples were 
taken from all patients to measure the immunological 
parameters before treatment then they were received 
isotretinoin (20mg) once daily, regarding the gender the 
(18) females were included and (12) patients were male 
suffering from moderate to severe acne, the response 
were evaluated clinically and immunologically after one 
month of treatment.

Control group: Included thirty subjects who were 
appear healthy and their age were between (14 -30 years) 
with mean (19.65±3.799 ), subjects in the control group 

include ( 18) females and (12) males, blood samples were 
taken from each subject to measure the immunological 
parameters and comparison with patients group (before 
treatment). The control and patients groups were 
matched in age and sex .

2- Blood collection: A bout (5 ml) were taken from 
venous blood of healthy and patients who were enrolled 
in this study through venipuncture via using disposable 
syringe. Blood samples were placed in gel tubes (8 
ml), after that allowed the blood to be clotted, then was 
centrifuged at the speed (3000 rpm) for about 10 minutes 
to obtain the serum. 

Serum was put in an eppendrof tube and immediately 
frozen at ( -80C ) until thawed for assay (11) .

3- Evaluating of the patients: Patients were 
followed up for one month of the initiation of treatment, 
and the response was evaluated clinically through the 
improvement of the lesions as that ( good response 
˃75%, moderate response 75-50%, the mild response 
50-25%, the poor response ˂ 25% (12) , also measured 
the concentrations of immunological parameters in the 
serum (TLR-2, IL-1β, IL-8, TNF-α, and IFN-γ) by using 
enzyme- linked Immunosorbent assay (ELISA), and 
compared to their concentration before the initiation of 
the treatment. 

4-Laboratory investigations: Serum levels of ( 
TLR-2, IL-1β, IL-8, TNF-α and IFN-γ ) measured by 
using cytokines ELISA kits (Elabscience company, 
china). 

5- Ethical approval: In this study the ethical 
approval was obtained from research ethical committee 
in the college of medicine, University of Babylon-Iraq.

6-Statistics analysis: 

   Data analysis by using( version 21) of SPSS. 
Variables that were presented as percentages and 
frequencies. Variables that presented as (Means ± SD). 
The significant p-value was ( ≤ 0.05 ). 

Results

1-Clinical response ( table 1):

 The clinical response of isotretinoin was good, 
moderate and poor in 9 (60%), 6(40%), 0(0%) 
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respectively.

Table (1): Clinical response of isotretinoin after one month of therapy. 

Treatment Good response Moderate response Poor response Total

Isotretinoin 9(60%) 6(40%) 0(0%) 15(100%)

2- The immunological response:

A- Serum levels of (TLR-2, IL-1β, IL-8, TNF-α, and IFN-γ) among subjects of the study groups.

  Table (2) The means serum levels of immunological parameters according to study groups were highly 
significant (p≤0.001) differences between patients with acne before treatment and control group.

Table (2) :Serum levels of immunological parameters in pretreatment patients and control group.

Markers Groups N Mean SD P-value

TLR2 (ng/ml)
Patients 30 23.55 1.16

٭0.001>
Control 30 16.343 1.37

IL-1β (pg/ml)
Patients 30 4.027 0.54

٭0.001>
Control 30 1.092 0.07

IL8 (pg/ml) 
Patients 30 16.70 4.73

٭0.001>
Control 30 9.30 2.44

TNF-α (pg/ml) 
Patients 30 6.226 1.15

٭0.001>
Control 30 2.778 1.12

IFN-γ (pg/ml) 
Patients 30 16.44 5.20

٭0.001>
Control 30 10.404 1.69

*p≤0.001 

B- Serum levels of (TLR-2, IL-1β, IL-8, TNF-α and IFN-γ) in pre and post treatment of isotretinoin after 
one month of therapy:
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Table (3): Serum levels of(TLR-2, IL-1β, IL-8, TNF-α and IFN-γ)  according to isotretinoin 

Markers N Study groups Mean SD P-value

TLR-2
30 Pre treatment 23.41 1.11

٭0.001>
30 Post treatment 17.84 1.10

IL-8
30 Pre treatment 16.92 4.312

٭0.001>
30 Post treatment 9.96 3.17

IL-1β
30 Pre treatment 4.21 0.48

٭0.001>
30 Post treatment 1.62 0.20

TNF-α
30 Pre treatment 6.16 1.11

٭0.001>
30 Post treatment 3.04 0.68

IFN-γ
30 Pre treatment 18.20 6.75

٭0.005
30 Post treatment 11.29 4.61

 

Figure (1):Serum levels of (TLR-2, IL-1β, IL-8, TNF-α and IFN-γ)  according to isotretinoin. 

Discussion

   The current study revealed that there was a high 
significant ( p≤ 0.001) elevation in the levels of serum 
in (TLR- 2, IL-1β, IL-8, TNF-α and IFN-γ) among acne 
patients in comparison to their levels in control group  
( table 2).

  In present study the level of TLR-2 (23.55±1.16) 
was highly significantly increased ( p≤ 0.001) in acne 
patients group as compared to control group (16.343 
±1.37), this result indicates a positive correlation between 
TLR-2 level and development of acne and this may 
attributed to the ability of P. acnes to express particular 
pathogen-associated molecular patterns (PAMPs) which 
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are recognized via TLR-2 and cause up regulation of 
TLR-2which consequently releases cytokines which are 
responsible for the cause inflammatory response (13, 14, 

15) .   

TLR-2 (trans-membrane receptors) which are 
associated to the response of innate immune system, 
TLR-2 is present in sebocytes, keratinocytes, dendritic 
cells, monocytes and macrophages that play important 
role in the development of comedones and inflammatory 
lesions by stimulation of nuclear factor kappa B (NFƙB) 
cause stimulation of different proinflammatory cytokines 
such as ( IL-1α, IL-8, IL-12) and by stimulation 
several cells, like natural-killer (NK), macrophages 
and neutrophils also the adaptive immune response is 
stimulated (14) .

The highly significant( p≤ 0.001)  increase in serum 
level of IL-1β in acne patients group in comparison to the 
control group ( 4.027±0.54 versus 1.092 ± 0.07) may be 
related to the ability of P. acnes in the skin to modulate 
immune responses as a result to the stimulation innate 
immune receptors, moreover in acne, the high levels 
of IL-1β that observed as response to P. acnes lead to 
development of inflammatory acne lesions by activation 
of inflammasome in the monocyte–macrophage (16) . 

The P. acnes triggers the innate immune response 
by activation of TLR-2 and the inflammasome, thus the 
response of monocytes to P. acnes cause an up regulation 
to caspase-1 which is required to proteolytic cleavage 
and activation of IL-1β (7) . 

The serum level of IL-8 was highly significant( p≤ 
0.001) increase that demonstrated in the present study 
in acne patients as comparison to control group (16.70 
±4.73 versus 9.30 ± 2.44) may be explained by the 
ability of P. acnes to stimulate the production of IL-8 in 
human monocyte by NF-kB which is the most important 
factor for IL-8 gene transcription (17) . 

IL-8 is potent chemotactic factor that is released by 
different types of cells (eg. monocytes, macrophages, 
and epithelial cells), and IL-8 is main proinflammatory 
mediators that induced in monocytes by the present 
of pathogen; thus, in the innate immunity the key 
proinflammatory mediator against pathogen is IL-8 by 
inducing neutrophil chemo attraction (17) .        

Results reached throughout this study regarding 
the highly significant (p≤ 0.001) increase in the serum 
level of TNF-α in acne patients group as comparison 
to control group (6.226 ±1.15 versus 2.778 ±1.12) 
is confirmed by Al-hilali et al. (2014) study which 
compared the level of TNF- α of acne patients with 
different sex and age with a healthy control group and 
found that TNF-α level was significantly increased in 
patients with acne when compared to the healthy control 
group, and no significant differences were present 
between the genders, also it demonstrated an association 
between susceptibility to acne and TNF-α level as one 
of the major proinflammatory cytokines which plays an 
important role in the inflammatory process in acne (18) . 
Also high level and role of TNF-α in patients with acne 
of present study is in agreement with another previous 
study performed by Baz et al. (2008) which found that 
TNF-α was significantly increased(P ≤ 0.001) in patients 
with acne as compared to controls (healthy) group, and 
also it revealed that there was no an association between 
acne development and gender, also it´s  pointed that P. 
acnes cause trigger the production of cytokines from 
monocytes, keratinocytes and lymphocytes including 
IL-1α, IL-1β, IL-8, and TNF-α, which are the responsible 
mediators for the development of inflammatory acne 
lesions (19) .

In the present study, IFN-γ serum level was highly 
significant ( p≤ 0.001) increase in the acne patients as 
comparison to the control group (16.44±5.20 versus 
10.404±1.69), is in agreement with Sugisaki et al.(2009) 
study which found that in acne patients, IL-12, IFN- γ, 
and IL-8 were significantly elevated in the peripheral 
blood mononuclear cells (PBMC) as compared to that 
of healthy donors, and they explain their result by that, 
the inflammatory lesions of acne (microcomedone and 
comedone) which present in early stage, there are many 
of (CD4+ T cells) are exposed in the inflammatory 
lesions, also the P.acnes trigger inflammatory response 
via production of ( proinflammatory cytokines) such as 
IL-1β, TNF-α and IL-8 from monocytes and stimulates 
the secretion of IL-12 by TLR-2 from keratinocytes and 
monocytes, and under the effect of IL-12, the naïve T 
cells will be differentiated into ( Th1 cells) which secrete 
(IFN-γ), also IL-8 which is neutrophil chemotactic that 
contributes for development of the inflammatory acne 
lesions by accumulates neutrophils in the follicules and 
subsequently, generated the pustules with destruction 
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of follicular walls by proteases which are secreted by 
accumulated neutrophils (20) .       

Results about isotretinoin treatment in this study 
showed that the patients treated with isotretinoin 
experienced good response and this treatment was more 
effective comparing with other drugs in this study with 
few side effects included mild xerosis in all patients 
and two patients with mild cheilitis. This finding was 
approximately matched with the previous Iraqi study 
done by (21) (Kubaisi, 2010) who found that the use of 
isotretinoin low dose regimen (20 mg/ day) showed 
a good response in (93.5%) at the end of two months 
of treatment with mild side effects (xerosis, cheilitis 
and/or epistaxis) also similar results were recorded by 
(22) (Amichai et al., 2006) in patients with moderate 
acne who were treated with low dose (20 mg/ day) in 
comparison to the standard dose (0.5 – 1 mg/kg/day). 

The present study was in agreement with(23) 
(Läuchli, 2011) who mentioned that isotretinoin works 
by reducing sebum secretion, follicular plugging, and P. 
acnes proliferation with the common adverse effects like 
cheilitis and xerosis, which are treated by using frequent 
emollient applications. 

Almost isotretinoin has a 85% cure rate, the high 
activity of oral isotretinoin used to treat acne may be 
explained by its ability to reduce about 90% of sebum 
production by affecting the G1-S of the cell cycle 
which reduce DNA synthesis that cause an apoptosis of 
sebocytes and sebaceous gland involution (24) . 

The current results established that orally given 
isotretinoin can counter act all pathogenesis mechanism 
in acne lesions development because isotretinoin 
affects cellular differentiation which induce apoptosis 
and reduces the activity sebaceous glands and 
subsequently reduces both comedones formation and 
P.acnes colonization which in turn reduce the release of 
proinflammatory cytokines thus isotretinoin exhibit anti-
inflammatory activities (25) . Isotretinoin has no direct 
antimicrobial action but it reduces the growth of P. 
acnes by reducing the size of the pilosebaceous duct, so 
it changes the microenvironment of duct making it less 
convenient for colonization of P. acnes which lead to 
reduces the inflammatory lesions of acne (26) , moreover 
it is found that the increase in colonization of P.acnes 
in lesions of acne can cause a hydrolysis of sebum 

triglycerides by the effect of bacterial lipases result in 
the secretion of FFAs such as oleic acid that can activate 
TLR-2 and subsequently Th activation which in turn acts 
as a trigger for the inflammation(27) .

The good results including immunological and 
clinical responses in the group treated with isotretinoin 
may be attributed to the ability of isotretinoin to reduce 
the size and the levels of sebum secretion by inducing 
sebocytes apoptosis (28) , or could be attributed to the 
ability of isotretinoin to inhibits ROS production, 
induces keratinocyte apoptosis and reduce IL-8 release 
(29) .

Regarding the decreased levels of TLR-2 reported by 
the present study in the group treated with isotretinoin, it 
may be occurred due to the decreases in the expression of 
TLR-2 on monocytes as it has been mention by previous 
study which demonstrated that isotretinoin induces acne 
lesions remission by normalizing the immune response 
of these lesion to the P. acnes and decreasing TLR-2 
express on the monocytes and these changes persist for 
about 6 months after cessation of therapy (30 ) . 
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Abstract

Objectives: The aim of this prospective study was to evaluate the efficacy of fast setting (DentoGen) bone 
substitute for secondary alveolar cleft repair.

Materials and Methods: Ten patients with complete unilateral cleft lip and palate were included for alveolar 
cleft repair with fast setting (DentoGen) without autogenous bone graft in 2017 and 2018. Pre-operation and 
6 months post-operation CBCT were used for measurement of bone density and bone volume in cleft site. 
The data was analyzed by using Pearson’s correlation coefficient test and paired sample t-test via SPSS 
software version 24.

Results: The mean age of patients in this study was 10.4±2.657 years. The pre-operative mean alveolar cleft 
volume was 0.8996±0.117cm3. Six months after grafting with fast setting (DentoGen) graft, satisfactory 
bone formation was observed in all patients except two patients. The mean bone density of cleft site was 
303±42.843 HU which was significantly lower than the non-cleft side, and the mean percentage of new bone 
formation was 64.74±10.290% compared with original cleft volume.

Conclusion: Calcium sulfate hemihydrate (DentoGen) can represent a promising alternative to autogenous 
bone graft in repairing small unilateral alveolar cleft during mixed dentition.

Key words: Alveolar cleft, autogenous bone graft, DentoGen. 

Introduction

Cleft of the lip, palate, and alveolus are the most 
common congenital deformity affecting the oro-
facial region and the second most common congenital 
malformation of the whole body following clubfoot.1 
Repair of the alveolar cleft is adjunctive procedure to 
further improve the functional and esthetic rehabilitation 
of patient with unilateral or bilateral cleft lip and palate 
which is recommended during mixed dentition period. 
Alveolar bone grafting is an essence step in managing 
the patient with this defect.2 

Secondary bone graft (SBG) is not the most perfect 
method, but long-term follow-up confirm that the graft 
is absorbed to a lesser extent, does not disturb facial 
growth, and support teeth and periodontal ligament.3 The 
fresh autogenous bone graft from an anterior iliac crest 
is considered the gold standard technique for alveolar 

cleft repair.4

This bone grafting also has disadvantages, such as 
the need for surgery at another site, extension of surgery 
time, increased possibility of infection, long stay in 
hospital, sever post-operative pain, unsightly scar, gait 
disturbance and sensory disturbance at lateral thigh.2,4

To surpass the donor site morbidity of autograft, 
recently many researchers assaying to get new 
alternatives by utilizing the synthetic bone materials, 
bone morphogenetic proteins and allogeneic bone.3 
Several preliminary clinical studies have reported that 
medical-grade calcium sulfate hemihydrate (MGCSH) 
seems to be an acceptable graft material for alveolar 
defects because it completely resorped and allows new 
trabecular bone arrangement in a limited 3-months 
period.Calcium substitutes offer significant advantages 
and properties over other biomaterials as well as 
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autologous bone grafts particularly in the primary 
alveolar cleft repair. 5,6

Calcium sulfate is a well-tolerated, biodegradable, 
osteoconductive bone substitute and is a reasonable 
alternative to autogenous bone graft.Where the blood 
clot and the graft are stabilized, and the epithelial and 
connective tissue cell migration is avoided, so that, the 
slow migrating osteogeneic cells can proliferate resulting 
in new bone formation. 7-9

This prospective study aimed to evaluate the effi cacy 
of fast setting (DentoGen) bone substitute for secondary 
alveolar cleft repair. 

Materials and Methods 

This clinical study was approved by the Iraqi 
Scientifi c Council for Medical Specialization, Baghdad, 
Iraq. A signed informed consent was taken from all 
patients parents.

Ten patients with complete unilateral cleft lip and 
palate were selected for alveolar cleft repair with fast 
setting (DentoGen) graft (Fig.1). All operations were 
doneat Ghazi Al-hariri Hospital for Surgical Specialties 
in Baghdad, Iraq between August 2017 and October 
2018.

The male-female ratio was 3:2, and the mean age 
of patients was 10.4 years. Patient with non-syndromic 
unilateral alveolar cleft between the age 7 and 15 years 
were included in this study. Exclusion criteria include: 
any patient with systemic and hematologic disease, 
bilateral alveolar cleft, any patient with previous failed 
alveolar graft.

 

Figure 1: Pre-operative image of left alveolar cleft 

Surgical Procedure

All patients were operated under general anesthesia 
with nasal intubation. Local anesthesia lidocaine 2% 
and epinephrine 1:100000 was infi ltrated in the buccal 
mucosa around cleft site.

The alveolar cleft site was exposed by a marginal 
incision with a releasing incision in the buccal sulcus, 
then nasal mucosa was sutured (Fig. 2)

 

Figure 2. Suturing of nasal mucosa 

Synthetic bio-absorbable calcium sulfate 
hemihydrate, DentoGen (Orthogen, LLC, Springfi eld, 
NJ) was then applied to all of the patient without 
autogenous bone graft.

DentoGen kit contained powder and liquid 
(regular set and fast set), the powder was mixed with 
fast set liquid, when the mixture comes to a putty-like 
consistency, then apply and compressing it in the cleft 
site with a sterile gauze pad held with tweezers saturated 
in fast set liquid (Fig. 3), then the buccal lateral sliding 
fl aps closed after the graft has been dried. 

 

Figure 3. Placement of DentoGen bone graft to the 
alveolar cleft 
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Radiographic Assessment

A cone beam computerized tomography (CBCT) 
was carried out for all patients pre-operatively and 6 
months post-operatively using a Planmeca ProMax 
3D Classic Cone Beam 3D system device (Planmeca, 
Helsinki, Finland). 

For consistency, CBCT scans analyses of all 
participants were performed by the same radiologist. 
The volume of alveolar defect was measured pre-
operatively on axial plane by using special imaging 
software program. The volume of the pre-existing bone 
defect was compared in percentages with the total graft 
volume six months post-operatively. Finally, the bone 
density was measured and collected in same labeled 
layer on coronal view six months after surgery using 
CBCT density scale that measured by HU unit that used 
in CT.  

Statistical Analysis

The data was analyzed by using Pearson’s 
correlation coefficient test and paired sample t- test via 
SPSS software version 24. 

Results

Ten patients were included in this study. The mean 
age at grafting time was 10.4±2.657 years. All patients 
healed uneventfully except three patients presented 
with wound dehiscence in the alveolar cleft site at the 
first week post-operatively. The dehiscence healed 
secondarily without infection. The mean pre-operation 
volume of alveolar cleft was 0.8996±0.117cm3.

Six months after surgery, the volume of new 
formed bone and percentage of bone generation were 
0.547±0.102cm3 and 64.74±10.290% respectively 
(Table 1).

The results of CBCT bone density values are listed 
in table 2, the mean bone density of the cleft site was 
site was 303±42.843 HU and that of the non-cleft 
416±69.637 HU, the difference was statistically highly 
significant (P = 0.002). The mean durations of operation 
time for patients in this study was 93.5±13.954 min. 

Table 1: Descriptive statistics of cleft, bone graft volumes and percentage of bone formation

Variables
Cleft volume 

(cm3)
Graft volume 

(cm3)
Bone formation

(%)

Mean 0.8996 0.547 64.74

S.D. 0.117 0.102 10.290

Min 0.673 0.421 44.8

Max 1.015 0.694 74.8

Table 2: Comparison of bone density between normal site and cleft site

Sides
Normal side

(HU)
Cleft side

(HU)

Mean 416 303

S.D. 69.637 42.843

t-test 4.393

P-value 0.002

Sig. (HS)
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Discussion

Secondary alveolar bone graft (SABG) has become 
common practice because of its ability to establish the 
overwhelming majority of the aims of alveolar cleft 
repair such as: closure of oronasal communications, 
osseous support for the alar base, creation of intact dental 
arch and to allow eruption of teeth especially permanent 
canine tooth in the cleft site.10

Although there is a worldwide consensus that 
autogenous bone of the anterior iliac crest is the gold 
standard bone graft for the alveolar cleft repair, there is 
no enough studies and literatures on using alloplastic 
material as an alternative to iliac graft.3 In this study, 
an assessment of the effectiveness of fast setting 
(DentoGen) graft for repairing alveolar defects by 
radiographic evaluation of the quality and quantity of 
bone formation in cleft sites was done.

In the qualitative analysis, bone density can be 
measured objectively in HUs unit by CT and CBCT.11 
The bone density in cleft side was statistically highly 
significant lower than the mean bone density in non-cleft 
side and this comes in agreement with the results of study 
done by Benlidayi et al12, when they found that the mean 
bone density in cleft site grafted with autogenous bone 
graft from anterior iliac crest was significantly lower 
than the non-cleft side. The reason for this result may 
be related to the technique of mixing and application of 
(Dentogen), stratification and dry compaction may play 
very important role in improving mechanical strength 
and reduced resorption rate of the graft material.13

In the quantitative analysis, the complete bone 
bridging was noted in all patients in this study and these 
findings were comparable to the results of many studies 
that used either autogenous or allogeneic bone graft for 
alveolar cleft repair (Figure 4).14,15 

Figure 4: A. Coronal view and B. Axial view of CBCT 6 months postoperatively 

The mean percentage of bone formation in cleft 
site to the cleft volume at 6 months post-operatively 
was 64.74±10.29%. In this study sample, there were 8 
patients below 11 years of age and 2 patients above 11 
years of age. The percentage of bone formation in those 
eight patients was ranged from 66.6% to 74.8% while 
in the other two patients; the percentage was 44.8% and 
(46.6%) respectively. The reasons for this result may 
related to many factors such as: rapid bone resorption 
due to absence of functional stress on the bone, poor oral 
hygiene and width of the cleft.16 The other factor could 
be the changes in the healing potential with increasing 
age.17 These results come in agreement with the findings 

of study done by Dantana et al. 18, when they found 
that mean percentage of bone resorption after 3 months 
of alveolar cleft repair with the cancellous bone and 
marrow from the anterior iliac crest was 36.46%. 

Tai et al. 19 evaluated secondary alveolar bone 
grafting among 14 unilateral and bilateral cleft patients 
by using CT scan and found that the percentage of bone 
loss 1 year post-operatively was 43.1% which is in 
accordance with the findings of the present study when 
only patients with unilateral cleft are considered. 

The mean duration of this surgical procedure was 
93.5±13.954 min. Macisaac et al. 20 mentioned that the 
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mean duration of alveolar cleft surgical repair with iliac 
bone graft was 147 min.

Wound dehiscence was occurred in three patients 
(30%) at second to third week post-operatively and 
this finding agreed with the results of Benlidayi et al. 12 
study. The major causes for this results may be attributed 
to the patients themselves and surgical technique not to 
the graft material, such as poor oral hygiene, the tension 
of wound closure and extraction of teeth within the cleft 
site intra-operatively. 16 

Conclusions

Despite the limitation of the study, which was 
conducted on small number of patients and short period 
of follow up, calcium sulfate hemihydrate (DentGen) 
provided less invasive, more economical and seem to be 
very promising grafting option. 

It represented a reasonable alternative to autogenous 
bone graft in repairing small unilateral alveolar cleft 
during mixed dentition after the eruption of permanent 
central incisors and before the eruption of canine in a 
short surgery duration. 
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Abstract

Objective: We aimed to investigate whether Serum  levels of glycogen phosphorylase BB (GPBB) isoform 
could be used as a potential diagnostic biomarker in Acute Ischemic Stroke (AIS) patients or not. 

Materials and methods : glycogen phosphorylase BB were prospectively evaluated in 40 patients aged 
between 40 to 70 y who were admitted within 24 h of the onset of AIS. The control group included 40 
healthy volunteers of similar age without any disease.

Results: There is a significant elevation in the level of GPBB in ischemic stroke group and  compared with 
control group. For Control, the observations of GPBB had an  Min = 4.91 For Stroke, the observations of 
GPBB had an Min = 15.32

There was a significant positive correlation between stoke and Glycogen phosphorylase (rpb = 0.7473, 
p< .001). The correlation coefficient between Stroke and Glycogen phosphorylase was 0.7473 indicating 
a large effect size. This indicates that moving from the Not having to having Stroke is associated with 
an increase in Glycogen phosphorylase. Therefore, Stroke tends to be associated with higher values of 
Glycogen phosphorylase

Conclusions: 1-This study shows there is significant elevation in enzyme level of glycogen phosphorylase 
BB (GPBB) in ischemic stroke group and  compared with control group.

Keywords: Acute  ischemic stroke; patiants; toxicity; glycogen phosphorylase BB; serum 

Introduction

Stroke causes significant burdens for human health 
and life, including high morbidity, mortality, and 
disability (1) . Ischemic stroke constitutes about 80-85% 
of all stroke cases and is caused by the interruption of 
cerebral blood flow due to a blood clot (2) . A complex 
cascade of metabolic events begins with brain ischemia. 
Oxygen free radicals and related reactive chemical 
species leading to oxidative stress cause the damage 
that occurs after permanent ischemia especially in the 
penumbral region of infarcts (3).  

Stroke it is referred to a cerebral accident which 
leads to the sudden death of some brain cells and brain 
damage, and is the consequence of diminishing the 

feeding of oxygen and other important nutrients to the 
cells in the brain when cerebral blood vessels experience 
a reduced or cut off flow of blood (4) .

There are two major types of stroke: ischemic, due 
to lack of blood flow, and hemorrhagic (4)

Stroke symptoms start suddenly, over seconds to 
minutes, and in most cases do not progress further. The 
symptoms count on the area of the brain affected. The 
more extensive the area of the brain affected, the more 
functions that are likely to be damage (5) .

Current diagnostic evaluation of acute ischaemic 
stroke (AIS) heavily relies on neuroimaging techniques 
such as brain CT and MRI. While neuroimaging 
provides valuable diagnostic information, it is not 
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always readily available, can be difficult to perform in 
a timely fashion and can have limited applicability due 
to contraindications. A blood marker that can be easily 
measured at the bedside and that has the sensitivity and 
specificity required for routine clinical use for  stroke 
could enhance the ability of the clinician to optimally 
manage patients with stroke. Such a marker could be 
used to distinguish between AIS and stroke mimics at the 
acute care setting and identify patients who may benefit 
from expedited diagnostic evaluation and imaging (6) 

The present study aims to evaluate glycogen 
phosphorylase BB (GPBB)  in  Serum.. GPBB an 
enzyme that catalyses the rate-limiting reaction in the 
degradation of glycogen to yield glucose-1-phosphate in 
response to ischaemia, as a potential candidate marker 
for AIS. Tissue ischaemia results in activation of 
membrane-bound phosphorylase-b isoform into active 
and soluble phosphorylase-a isoform (5).

The brain contains higher concentration of GPBB 
(approximately 50% higher) than the heart (6) . Brain 
glycogen constitutes 0.1% of the total brain weight and 
is consumed very rapidly (within 4 min) during cerebral 
ischaemia in order to meet the growing ATP need. GPBB 
is primarily localised in the end feet of fibrous astrocytes 
on capillaries and arterioles, making it easily amenable 
to leak into the circulation in an event of damage to the 
blood–brain barrier(6). In the present study, we sought to 
determine whether GPBB levels increased in the serum 
of patients with imaging-confirmed AIS.  

Materials and Methods

This study was performed in the Al-Imameen Al-
Kademen Medical City and Medical City Teaching 
Hospital  between august 2019 to march 2020. 

In the study, 80 sample have been collected that 
divided to (40) patients with Acute ischemic stroke 
within 24 hours from the onset of symptoms (21 males 
and 19 females) with an age range of (40 – 70 ) yr with a 
total of (40) healthy subjects (20 males and 20 females) 
with an age range of (40– 70 )yr serving as the control 
group. 

The study was approved by the department of 
chemistry and biochemistry college of medicine / Al-
Nahrain university Human Ethics Committee. 

Exclusion criteria were as follows: patients with 
heart disease ,chronic obstructive pulmonary disease, 
pulmonary embolism, pulmonary hypertension, 
tuberculosis, lung cancer ,liver cancer . 

Data collection 

A comprehensive physical examination was 
performed consisting of a neurological examination, 
blood biochemistry and blood count tests,  multi-slice 
Computed Tomography (CT). 

Samples 

Blood samples were taken from all groups in 
morning. 

1.serum: 

The blood was collected in non-EDTA tubes 
and centrifuged at 4°C at 3000 rpm for 10 min; after 
centrifugation, the serum was separated from the cells 
immediately. Serum samples for the measurement of 
glycogen phosphorylase BB and other biochemical 
parameters were stored at -80°C until use. After thawing 
the samples, the measurements were performed in the 
same series. 

2. fresh blood sample: 

One milliliter of the fresh blood sample left in the 
EDTA tube for CBC and Hba1c  measurement.

glycogen phosphorylase assay  

Serum Human glycogen phosphorylase BB(GP-
BB) level was measured using ELISA kit (CUSA BIO)
For the quantitative determination of human glycogen 
phosphorylase BB (GP-BB) concentrations in serum.

Principle

This assay employs the quantitative sandwich 
enzyme immunoassay technique. Antibody specific for 
GP-BB has been pre-coated onto a microplate. Standards 
and samples are pipetted into the wells and any GP-BB 
present is bound by the immobilized antibody. After 
removing any unbound substances, biotin-conjugated 
antibody specific for GP-BB is added to the wells. After 
washing, avidin conjugated Horseradish Peroxidase 
(HRP) is added to the wells.
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Following a wash to get rid of any unbound avidin-
enzyme reagent, a substrate solution is added to the wells 
and color develops in proportion to the quantity of GP-
BB bound within  the initial step. The color development 
is stopped and the intensity of the color is measured. 

Statistical Analysis

All the statistical analysis were done by using 
through the SPSS (verion-24) and Excel application.

The usual Statistical methods were used in order  to 
assess and analyze our results, they include 

Descriptive statistics

a. Mean value .

b.  standard deviation 

c  standard error

Results

For Controls, the observations of Glycogen 
phosphorylase had an average of 4.91 (SD = 
1.34, SEM = 0.21, Min = 2.20, Max = 6.90, Skewness = 
-0.14, Kurtosis = -1.32). For Stroke, the observations of 
Glycogen phosphorylase had an average of 15.32 (SD = 
6.50, SEM = 1.03, Min = 6.17, Max = 26.80, Skewness = 
0.38, Kurtosis = -1.03).  When the skewness is greater 
than 2 in absolute value, the variable is considered to 
be asymmetrical about its mean. When the kurtosis is 
greater than or equal to 3, then the variable’s distribution 
is markedly different than a normal distribution in its 
tendency to produce outliers  The summary statistics can 
be found in the Table (1-1) below

Table( 1-1): statistical analysis 

StrokeControlVariable

15.324.91Min

6.501.34SD

4040n

1.030.21SEM

6.172.20Min

26.806.90Max

0.38-0.14Skewness

1.03-1.32 -Kurtosis

There is a significant elevation in the level of GPBB 
in ischemic stroke group and  compared with control 
group. For Control, the observations of GPBB had 
an  Min = 4.91 .For Stroke, the observations of GPBB 
had an Min = 15.32 

There was a significant positive correlation between 
stoke and Glycogen phosphorylase (rpb = 0.7473, p< 

.001). The correlation coefficient between Stroke and 
Glycogen phosphorylase was 0.7473 indicating a large 
effect size. This indicates that moving from the Not 
having to having Stroke is associated with an increase in 
Glycogen phosphorylase. Therefore, Stroke tends to be 
associated with higher values of Glycogen phosphorylase 
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Table (1-2) : Mann-Whitney test the two-tailed test comparison of variables between cases and controls

Variable Observations Mean Std. Deviation p

Glycogen phosphorylase | Control 40 4.9050 1.3447
< 0.0001

Glycogen phosphorylase | Stroke 40 15.3243 6.4959

HbA1c | Control 40 6.0525 1.5426
0.0012

HbA1c | stroke 40 7.2075 1.5188

glucose | Control 40 142.3775 83.6099
0.0020

glucose | stroke 40 210.6675 106.0691

chol. | Control 40 176.5750 60.1071

0.0072

chol. | stroke 40 225.2000 79.6680

TG | Control 40 131.4220 41.2810
0.0002

TG | stroke 40 168.9098 45.4338

HDL | Control 40 48.7398 6.8693
< 0.0001

HDL | stroke 40 40.3243 5.7938

LDL | Control 40 70.2300 16.5467
< 0.0001

LDL | stroke 40 173.1925 14.6316

VLDL | Control 40 25.4225 5.1942
< 0.0001

VLDL | stroke 40 31.5500 3.6719

Note: Mann-Whitney test / Two-tailed test was used to compute P value 

Discussion

We evaluated in this study the level of serum 
Glycogen Phosphorylase in acute ischemic stroke 
patients. A significant increase was detected in PGBB 
Level in acute ischemic stroke (AIS) patients compared 
to the control group.

Glycogen performs functions depending on 
glycogen location in the body. In muscle, glycogen 
provides energy via the glycolysis pathway for the 
skeletal muscle contraction (7) . 

In the liver the glycogen is metabolized 
and subsequently released as glucose into 
systemic circulation during the fasting periods 
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A continuous supply of oxygen and glucose from the blood 
is essential for normal brain function. An interruption of 
blood flow to the brain for more than ten seconds (10 s) 
results in the loss of consciousness and leads to brain 
damage (8) . The primary insult the ischemia brings to 
the cells is oxygen and glucose deprivation, which slows 
or stops the synthesis of adenosine tri phosphate (ATP) 
through glycolysis and oxidative phosphorylation (8) .

Glycogen phosphorylase, the key enzyme 
controlling glycogen breakdown, is phosphorylation-
regulated by phosphorylase kinase. In the initial phases 
of brain ischemia, the extracellular potassium value rises 
within a few seconds following induction of ischemia, 
preceded by rapid Ca2+ flux and a fall in ATP content, 
which triggers the activation of phosphorylase kinase(9) 

. Brain glycogen, therefore, is degraded to meet the 
energy requirements. During an energy crisis, the rate 
of glycogenolysis in brain rises 200-fold above that in 
resting state (7) .

The main finding of this study is that Serum GPBB 
exhibits high sensitivity for diagnosis of AIS across a 
wide range of disease severities; we found 91% sensitivity 
for punctate infarcts (<1.0 mL), 93% sensitivity for 
slightly larger ones within the range of lacunar infarcts 
(<5 mL) and 93% sensitivity for overall infarcts in the 
study population. We also found that the vast majority 
of stroke-free controls did not exhibit elevated GPBB 
levels, suggesting that GPBB elevations occurring after 
stroke could be brain specific. GPBB is a sensitive 
marker for diagnosis of AIS, but whether it is also brain 
specific demands further study. It has been shown that 
GPBB levels can increase in the cerebrospinal fluid after 
middle cerebral artery occlusion in rats, suggesting that 
the source of elevated serum GPBB after experimental 
cerebral ischaemia is the neural pool(3) . In humans, 
GPBB is the predominant isoenzyme in the brain but it 
is also found in high concentration in the heart . Thus, 
concurrent myocardial injury can lead to GPBB leak 
from the myocardium and cause false-positive GPBB 
elevations. High specificity for brain injury can be 
expected only when cardiac sources of GPBB elevation 
are excluded.(3,10). 

We examined cases and controls that differed 
exclusively with respect to the presence or absence 
of AIS. Therefore, our study should be interpreted as 

an essential first step towards larger future studies to 
examine ischaemic stroke specificity of GPBB. Such 
studies would require populations that reflect the full 
variation of the targeted population, that is, patients with 
AIS and non-vascular acute neurological conditions that 
present with stroke-like neurological deficits(11). Of note, 
GPBB is a very large molecule with a molecular weight 
of approximately 94 kD as a monomer. Moreover, 
the physiological form of GPBB is a dimer, which 
is composed of two identical monomers(3) . Whether 
blood–brain disruption secondary to stroke mimics can 
be severe enough to permit the leakage of such a large 
dimer remains to be studied.

We found no correlation between serum GPBB 
and infarct volume. Several factors could affect the 
relationship between blood marker levels and the 
volume of ischaemic tissue injury. These include timing 
of measurements, topographic heterogeneity in brain 
marker levels, recanalisation of the occluded artery, 
reperfusion of the ischaemic tissue and the severity of 
blood–brain barrier compromise. Early measurement of 
biomarker levels could lead to poorer correlation with 
infarct volume because it requires time for biomarkers 
to enter the circulation(12).An ideal marker for stroke 
should allow rapid diagnosis of AIS, help differentiate 
between stroke and its mimics, support diagnosis of 
stroke in patients with minor, transient, or equivocal 
symptoms or non-diagnostic imaging findings, and 
correlate with clinical and tissue outcome. While GPBB 
meets some of these goals, it has some limitations. The 
lack of correlation with stroke severity, infarct volume 
and clinical outcome suggests that GPBB may not be an 
adequate marker for monitoring disease progression or 
predicting prognosis )13) . 
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Summary

The study was conducted to know the range of spread of Rubella virus, Cytomegalovirus, Hepatitis B virus, 
and Toxoplasma gondii among students at Al-Mustaqbal University College, its impact on society in the 
province of Babylon. Therefore this study includes the evaluation of the immune status in sera of students 
to the investigation from Toxoplasma gondii, Rubella virus, Cytomegalovirus by IgM/IgG rapid test and 
Hepatitis B virus by HBV-5 rapid test of 90 specimens that were collected during the period extending from 
January 2019 to March 2019. Data about individuals have been collected aseptically in sterile containers, 
after getting all data in the special formula including, name, gender, age. It revealed that Cytomegalovirus 
formed (CMV) 13.3% followed by Toxoplasma gondii 0% Rubella 0%, depending on IgM. While shows 
result in IgG seropositivity to Rubella was 60% followed by CMV was 36.7% and Toxoplasma was 10%. 
The results of the present study showed that all HBs Ag and HBe Ag were negative whereas HBe Ab and 
HBc Ab were positive, while HBs Ab was only three positive from other samples.
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Introduction

These are infectious agents that including the 
Rubella virus, Cytomegalovirus (CMV), Hepatitis 
B virus (HBV), and Toxoplasma gondii are of great 
importance in the community and their impact on 
human health. Therefore, it is necessary to know the 
immune statuses fundamentally for each individual 
and to take the necessary measures for these agents 
on time to avoid the transmission of infection and the 
occurrence of infection [1]. Rubella virus infection is a 
major public health concern worldwide. Although most 
cases of rubella infection cause a mild disease which is 
somewhat similar to measles, during pregnancy, it has 

a devastating effect on the development of the fetus 
leading to miscarriage, fetal death, or a birth defect, 
the actual effect occurs during the first trimester for 
infection, thus congenital rubella syndrome (CRS). So 
far, there is no specific treatment for this virus, enter the 
vaccine when a mutation occurred great quality more 
than five decades ago, thereby reduced the burden of 
this disease, which was called a live attenuated rubella 
vaccine. Rubella remains a common pathogen even in 
the developing countries that have implemented the 
vaccine program in the national vaccination schedule. 
This means that a partial vaccination strategy could lead 
to a widespread outbreak. Although the single dose of 
vaccine can induce lifelong protection in most countries 
that use MMR vaccine, given at 15-18 months, followed 
by the booster dose before entering primary school, 
thus rubella control, and CRS depends on the increase 
in individuals immunity level [2, 3, 4]. Cytomegalovirus 

DOI Number: 10.37506/ijfmt.v15i3.15537
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is endemic in major areas of the world [5]. Human 
Cytomegalovirus is the DNA herpes family, that presents 
in the infected nasopharyngeal secretions, saliva, blood, 
semen, urine, and cervical secretions[6]. Although CMV 
infections are often asymptomatic, congenital infections 
are the leading reason for birth defects. In healthy 
individuals, there are as well some guides that linking 
sub-clinical reactivations to quickened age-related 
declines in the immune function and chronic diseases [7]. 
Major individuals infected suffering from HBV don’t 
experience any symptoms through the acute phase, some 
people have acute illness with symptoms that last several 
weeks, and also some of the individuals with acute 
hepatitis enable develop primary liver failure that can 
drive into death[8]. Acute HBV is recognized through 
the found of HBsAg and IgM to core antigen (HBcAg). 
HBsAg is a principal marker of danger to chronic liver 
disease and hepatocellular carcinoma (HCC), Some 
individuals can develop occult HBV, Occult HBV is 
known as the presence of DNA HBV in liver tissue 
of HBsAg-negative individuals[9]. Toxoplasma gondii 
occurs in humans mainly by ingestion of oocysts present 
on unwashed vegetables and raw, or consumption 
of undercooked and raw meat containing cysts of 
a parasite. Although T. gondii primary infection is 
ordinarily asymptomatic in a healthy population, it can 
be life-threatening for others, like immunocompromised 
patients. In acute infection or reactivation of a previous 
infection can drive to severe and possibly lethal diseases 
(pulmonary, cerebral, or disseminated toxoplasmosis) 

[10]. The present study was aimed to know the range 
of spread of Rubella virus, Cytomegalovirus, Hepatitis 
B virus, and Toxoplasma gondii among students at Al-
Mustaqbal University College, its impact on society in 
the province of Babylon, depending on IgM/IgG and 
HBV-5 rapid test.

Material and Methods

This study was carried out in the Department 
of Medical Laboratory Techniques at Al-Mustaqbal 
University College, during the period extended from 
January 2019 to March 2019. 

1. Subjects 

A total of 90 random blood specimens, 45 male 

and 45 female have collected aseptically in the sterile 
containers, after getting each data in the special formula 
including, name, gender, age.

2. Ethical Approval 

The agreements of each subjects’ intended in this 
study were obtained before taking the study specimens. 
Furthermore, the study design was approved by the 
Research Ethical Committee at Medical Laboratory 
Techniques/Al-Mustaqbal University College. 

3. Sera specimen Preparation and Preservation 

After collecting Blood specimens of subjects 
included in this study using a 5ml sterile syringe for each. 
Blood specimens were collected in sterile 5 ml capacity 
sterile plain tubes and labeled. After blood clot formation 
at a room temperature within 30minutes clotted blood 
specimens were centrifuged after detaching of clotted 
boundaries using sterile wooden sticks or pasture pipette 
avoiding any hemolysis by genteel treatment. The 
specimens were spinning at 3000 r.p.m. for ten minutes. 
Separated sera specimens were collected and distributed 
in 0.5ml quantities in sterile containers, labeled, and 
stored at -20°C until used. 

4. Serological Assay 

     Rubella virus, Cytomegalovirus, and Toxoplasma 

gondii were detected by Rubella IgG/IgM, CMV IgG/
IgM, and Toxo IgG/IgM Combo rapid test cassette, 
(CTK biotech, Inc. USA). Hepatitis B virus was detected 
by one step HBV-5 (HBs Ag, HBs Ab, HBe Ag, HBe 
Ab, and HBc Ab) rapid test cassette, (Gemc technology 
group Co., Ltd, China). Parameters were measured 
according to the instruction of the manufacturing 
company. 

Results and Discussion

It revealed that Cytomegalovirus formed (CMV) 
13.3% followed by Toxoplasma gondii 0% Rubella 
0%, depending on IgM. while shows result in IgG 
seropositivity to Rubella was 60% followed by CMV 
was 36.7% and Toxoplasma was 10% according to table 
1. 
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Table (1): The distribution of Toxoplasma, CMV, and Rubella according to the positive and negative 
specimen in population groups

Factor Toxoplasma CMV Rubella 

Specimens No. 90

Test IgM IgG IgM IgG IgM IgG1 IgG2

Positive 0 9 12 33 0 54 0

Negative 90 81 78 57 90 36 90

% 0 10 13.3 36.7 0 60 0

These results disagreed with other studies, Saudi study revealed Toxoplasma IgG antibodies (Abs) were detected 
in 35.6%, total IgG Abs for CMV in 92.1%, rubella IgG Abs in 93.3% [11]. Another study confirmed our results IgM 
seropositivity to Toxoplasma, CMV and Rubella were 42.5%, 29.5%, and 17.5%, respectively.

Rapid test results reveal that there were differences among the five groups, It was observed that all HBs Ag and 
HBe Ag were negative whereas HBe Ab and HBc Ab were positive, while HBs Ab was only three positive from 
other samples, 

Table (2): The distribution of HBV types according to the positive and negative specimen in population 
groups

Factor HBsAg HBsAb HBeAg HBeAb HBcAb

Specimens No. 90

Positive 0 3 0 90 90

Negative 90 87 90 0 0

When the immune response that normally clears the 
infection fails to take place or is too weak to be effective; 
thus infections are more common in low immunity 
subjects as a result of poverty [12]. Table (2) indicated 
that the total HBsAg cases prevalence was zero cases 
and that result was obtained after testing by rapid test, 
while HBsAb cases were three only and that indicated 
the important neediness of a booster dose of the vaccine 
against HBV. If the specimen is positive of anti-HBe 
and negative of HBeAg, this mostly means that a virus 
is passive [13]. Also, the present study results showed are 
compatible with the study done by Han et al., [14]. who 
stated that all HBe Ab and HBc Ab positive specimens. 

We concluded that immunity to Rubella, CMV, and 
Toxoplasma was weak immunity while the hepatitis B 
virus is no immunity, should be advised to vaccinate 
against hepatitis B virus.

Therefore, we recommended that estimate the 
incidence of Rubella, Cytomegalovirus, and Toxoplasma 
infection every 6 months and also the Genotyping study 
of Rubella, Cytomegalovirus, Toxoplasma, and HBV 
in Babylon Governorate and determined of strains. in 
addition to the hepatitis-B vaccine to prophylaxis for 
risk groups due to the highest risk of exposure to HBV 
and estimate the incidence of HBV infection every year. 
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Abstract

Background and Objectives: The current study represents the first part of a Ph.D. research project 
conducted at The University of Guelph, Ontario, Canada in co-operation with the University of Babylon, 
Hilla – Iraq. The main objective of this part was to estimate the acute toxicity (LD 50) of clothianidin, 
imidacloprid (neonicotinoids), and carbaryl (Crabmeat) to honey bees. Method: The Three insecticides have 
been blamed for the colony collapse disorder (CCD) crisis, newly emerged adult bees were challenged orally 
and topically with a serial of doses of the three insecticides. Determination of the LD50 of each insecticide 
revealed that clothianidin was the most toxic insecticide to bees in oral and topical applications compared 

to the other two insecticides. The findings: The oral LD50 values were 0.004, 0.15, and 0.36  for 
clothianidin, imidacloprid, and carbaryl respectively. The topical LD50 values were 0.034, 0.085, and 0.24 

 for the three insecticides respectively Data were statistically analyzed by probit analysis using the 
US Environmental protection Agency statistical program (version 1-5). 

Keywords: Honey bee, Neonicotinoids, Acute toxicity, LD50. 

Introduction

The massive loss of the honey bee colonies has 
been recorded worldwide and caused a decline in the 
abundance and diversity of the wide bees as well as honey 
bees [1]. Vanengelsdrop et al.,[2] called that phenomenon a 
colony collapse disorder (CCD). Many factors have been 
identified as potential causes or indicators of the colony 
collapse disorder, insecticides were the most to blame 
in crisis around the world [3]. The role of pesticides in 
the honey bee losses has recently regained consideration 
[4]. The neonicotinoids group of insecticides is relatively 
new and has increasingly being used worldwide – It is 
estimated that the current world annual sales of these 
compounds exceed one billion dollars and accounts for 
nearly 15% of the global insecticides market [5, 6]. More 
than (121) different pesticides were found in bee wax and 

pollen grains stored in combs [4]. Researchers considered 
neonicotinoids and carbamate the main factor for colony 
losses in many regions of the world [7, 8, 9]. Honey bees 
are regularly foraging 3-6 km from their colony [10], 
where they seek flowers, consequently, bees’ exposure 
to insecticides is likely common Bees can be exposed 
to insecticides by two main exposure routes orally and 
contact. It was reported that the physiological fluids of 
the corn plants effectively transfer neonicotinoids such as 
(imidacloprid and clothianidin) from the coated seed to 
the guttation drops then to the foraging bees [11]. Contact 
exposure occurs when the flowers of treated plants are 
visited by bees [12]. Ninety percent of insecticides are 
neurotoxins, and neonicotinoids in particular, act as an 
agonist of acetylcholine occupying the binding site of 
nicotinic acetylcholine receptors (nAChRs) in the central 
nervous system, causing excitation and eventually 
paralysis leading to the death of affected insects [13, 14]. 
The present research represents part of a Ph.D. research 
project of Jarek (2013) the first author, conducted at the 
University of Guelph, Ontario, Canada in co-operation 
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with the University of Babylon, Hilla, Iraq. The main 
objective of the present study is to determine the acute 
toxicity (LD50) of the three insecticides, imidacloprid, 
clothianidin, and carbaryl, that have been applied orally 
and topically on honey bees. 

Material and Method

Honey bee colonies 

Colonies of honey bees containing naturally mated 
queens of Buck fast strain were used as a source for 
bee workers. The colonies were free of brood diseases 
and were not treated with any chemicals before the 
experiments. Frames of late-stage capped brood were 
collected from the hives and placed individually in a 
wooden cage ( ) with wire screen mesh 
on two sides. Cages were transferred to an incubator set 
at  .After 24 h, all newly 
emerged bees were brushed off the frames into a plastic 
container ( ) and were kept in the 
container shortly to be used in experiment insecticides. 
Three insecticides (purity > 99%) were obtained from 
Sigma-Aldrich Company .These insecticides include 
imidacloprid (1-(6 chloro -3- pyridylmethgl) - N – 
nitroimda zolidin - Z – ylideneamine) , clothianidin 
(1- (2-chloro -1 , 3-thiazol -5-ylmethyl) -3- methyl - z 
– nitroguanidine) and carbaryl (1-napthyl - N – methyl 
carbamet . Insecticides were dissolved with sterile d 
H2o to prepare a stock solutions (1000 , insecticide/
solvent) stocksolutions were diluted in serial dilutions 
to prepare 50% sucrose syrup for oral treatments and 
a preliminary test was conducted to choose a range of 
doses that were used later for estimating LD50 for the 
insecticides .For the doses of contact application the 
serial dilutions were made with d H2o. For this test , low 
and high doses (oral 0.1 and 100 ppm , and contact 0.5 
and 500 ppm) were applied on emerged bees for each 
insecticide.

Oral application 

Based on the results of the preliminary test , six 
doses were selected for each insecticides which are 
(0.001 , 0.01, 0.1 , 1.0 , 2.0 , 3.0 ppm) (1.0 , 5.0 , 15.0 
, 20 , 0 , 25.0 , 50.0 ppm) and (1.0 , 5.0 , 15.0 , 25.0 , 
30.0 , 50.0 ppm) .For clothianidin , imidacloprid , and 
carbaryl, respectively. The actual doses received by 
each bee in migrojams are (0.00001 , 0.0001 , 0.001 , 

0.01 , 0.02 , 0.03 ) , (0.01 , 0.05 , 0.15 , 0.2 , 
0.25, 0.5 ) and (0.01 , 0.05 , 0.15 , 0.25 , 0.3 
, 0.5 ) for the three insecticides respectively 
.Bees of the control received only 10 Ml of 50% sucrose 
syrup. Three replications for each dose were used. 
Treated bees were maintained in cages provided with 
two gravity feeders containing 20 ml 50% sucrose syrup 
and the other contained d H2O. Cages were incubated in 

 Bees were allowed 
to feed ad libitum. Mortality of bees was recorded 24 h 
after treatment [8].

Topical application

A direct topical application was utilized to measure 
the acute toxicity of the three insecticides in honey 
bees. Based on the results of the preliminary test, five 
doses of each insecticide were selected. The doses 
were (0.5 , 5.0 , 15.0 , 0.25 , 50.0 , ppm) , (5.0 , 25.0 
, 50.0 . 125.0 , 250.0 ppm) and (5.0 , 50.0 , 125.0 , 
150.0 , 250.0 ppm) for clothianidin , imidacloprid and 
carbaryl respectively .Insecticides solutions in d
(vehicle) were administered individually as a single 
topical amount of 2 l  + insecticides) to the dorsal 
surface of the thorax of bees using micropipettes.The 
actual doses of each insecticides received by the bees 
corresponded to (0.001 , 0.01 , 0.03 , 0.05 , 0.1 
) ,(0.01 , 0.05 , 0.1, 0.25, 0.5 ) and (0.01 , 0.1 
, 0.25, 0.3, 0.5 ) for clothianidin, imidacloprid 
and carbaryl respectively: Control bees only received 
the same amount of d  . Treated bees were placed 
and maintained in a wooden cage and incubated as per 
oral applications. Bee mortality was recorded after 24 
has above. Three replications per dose per insecticide 
were used.

Statistical Analysis 

The estimation of LD50 and inverse 95% confidence 
limits (CL) for the three insecticides were determined by 
probit analysis, using the US Environmental Protection 
Agency statistical program (Version 1.5) (US EPA 
1992). Bees mortality percentage was calculated as 
arcsine square root and subjected to analysis of variance 
using a completely randomized design.
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Findings

Acute toxicity of insecticides to honey bees :

The LD50 for acute toxicity of clothianidin, 
imidacloprid, and carbaryl was investigated using two 
different applications, oral and topical. Bees exhibited 
neurotoxic symptoms, such as trembling, uncontrolled 

movements, and lack of coordination. The symptoms 
were more apparent in oral application trials. The highest 
doses of imidacloprid and clothianidin caused extensive 
vomiting in honey bees. All doses for both modes of 
applications of the insecticides caused a significantly 
higher mortality rate of bees compared to the control 
(Table 1). The LD50 of the three insecticides for the oral 
and topical applications are presented in (Table 2).

Table 1: Fad p values from ANOVA (analysis of variances) conducted on arcsine square-root transformed 
data for the average combined effect of 6 or 5 different doses of the three insecticides on the percent of 

honey bee mortality in 24 h post-treatment. 

ApplicationP-valueF valueInsecticides

Oral 

Topical

0.0001

0.0001

166.8

39.12
Clothianidin

Oral 

Topical

0.0001

0.0001

207.3

47.7
Imidacloprid

Oral 

Topical

0.0001

0.0001

177.7

83.9
Carbaryle

Oral application

It was found that clothianidin was significantly more poisonous to honey bees than imidacloprid (>37 fold) and 
carbaryl (90 fold) and imidacloprid was significantly more toxic to bees than carbaryl (>2fold) at 24 h post-treatment 
(Table 2). The LD50 of clothianidin was 0.004 while for imidacloprid and carbaryl these values were 0.15 
and 0.36 respectively . 

Topical application

Similar to the oral application, clothianidin was significantly more toxic to honey bees compared to imidacloprid 
(>2 fold) and carbaryl (>7fold) at 24 h pt., but imidacloprid was significantly more than carbaryl (>2.5 fold). The 
LD50 of clothianidin was 0.034Mg/bee. The LD50 values for imidacloprid and carbaryl were 0.085 and 0.243 Mg/
bee respectively (Table 2) 

Table 2. LD50 of the three insecticides in two applications on bees after 24 h post-treatment. values were 
calculated by probit analysis 95% CL. in micrograms /bee 

ApplicationInterceptSlope SE95% CL
LD50 

Insecticides

Oral

Topical

0.003

-0.002

0.004

0.034
Clothianidin

Oral

Topical

0.007

-0.002

0.15

0.085
Imidacloprid

Oral

Topical

0.012

0.006

0.36

0.243
Carbaryl



1616    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The specific mortality rates for each dose of 
insecticide are presented in (Table 3-5). The current 
finding revealed that the toxicity of the three insecticides 
to bees varied according to the mode of application. 
Even though imidacloprid and clothianidin are both 
neonicotinoids, their toxicity to bees depended on 

the route of exposure. Imidacloprid exhibited higher 
toxicity in topical compared to oral application. In 
contrast, clothianidin showed more toxicity to bees in 
oral application than topical. Carbaryl was more toxic to 
bees in topical compared to oral application. 

Table 3. mean percent mortality of honey bees in 24 h  when treated orally or topically with six doses 
of clothianidin respectively.

Table 4. Mean percent mortality of honey bees in 24 h  when treated orally or topically with six and 
five doses of imidacloprid respectively
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Table 5. mean percent mortality of honey bees in 24 h  when treated orally or topically with six and 
five doses of carbaryl respectively

Discussion 

Acute toxicity of insecticides to bees:

Oral or contact intoxication by three insecticides 
induces rapidly neurotoxic symptoms such a movement 
co-ordination problems, trembling, and tumbling. The 
same symptoms had already been reported for various 
neonicotinoids[13, 15]. The highlighted disabling behavior 
could irreversibly affect honey bee survival in the field 
due to external dangers such a cold, prediction, and 
diseases. Bee memory and communication abilities 
might be impaired [13, 16]. Clothianidin was highly toxic 
to honey bees after 24 h of exposure (oral LD 50=0.004 

; topical LD 50=0.034 ) .Colthianidin 
exhibited higher mortality rates of bees compared to 
imidacloprid and carbaryl , regardless of the method of 
application . This finding is similar to that of Bailey et 

al.,[17]. The calculated LD50 for the acute oral toxicity of 
clothianidin of the present work is with in ranges reported 
in literatures (0.002-0.004 ) at 24 h and 0.003 

 [7]. In topical application clothianidin was less 
toxic to bees compared to that reported by Iwasa et al., 
[8], their LD50 was 0.022 g/bee at 24 h pt. The higher 
level of toxicity of clothianidin to the bees compared with 
imidacloprid and carbaryl could likely be explained by 
the mode of action. The mode of action of neonicotinoids 
is by occupying the binding sites of nACHRs, blocking 
the transmitter (Ach), forming a complex with one or 
both sites [18]. Clothianidin has a great ability to join 

nACHR sites, while imidacloprid has a partial agonist 
action on nicotinic acetylcholine receptors [19]. Brown 
et al., [18] compared the agonist action of imidacloprid, 
clothianidin, and acetylcholine on nACHR, they found 
that clothianidin had a super-efficiency action on insects 
neurons with maximal currents evoked of 56% larger 
than those evoked by acetylcholine and imidacloprid. 
Therefore, clothianidin act antagonist to acetylcholine 
blocking its action on nACHRs which caused toxic 
symptoms and death As neonicotinoids, compound 
imidacloprid has a similar mode of action that of 
clothianidin, however, the present study showed that 
imidacloprid was relatively less toxic to bees compared 
with clothianidin in oral and topical applications due 
to the partial agonist and the chemical structure of the 
insecticide. Imidacloprid caused higher toxicity to bees 
by topical exposure than by oral exposure.

The present finding coincides with Suchail et al.,[9] 
but is not in agreement with Decourtye et al.,[20] who had 
recorded higher toxicity of imidacloprid via ingestion 
route than by contact route. The differences in LD50 
values recorded for oral or topical application with those 
reported by other researchers could be attributed to the 
age of the treated bees which was older than that used 
in the present study.Older bees have a rigid cuticle that 
exhibits resistance to the penetration of insecticides.
The relatively less toxic mechanism of carbaryl to 
bees compared to that of the other two Insecticides in 
both applications could be attributed to the chemical 
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component, action groups, and metabolism by insects. 
In general, the difference in oral and contact toxicity 
values exhibited in the present study and those reported 
by other studies could be associated with the variation in 
detoxification capacity of the honey bee colonies. Thus 
intracolony and intercolony variations for insecticides 
can result in differences in oxidative metabolism 
between honey bee .

The calculated LD50 values of the three tested 
insecticides were similar or lower than the residual 
amounts of these pesticides that have been detected on 
bees collected in field poisoning cases in crops treated 
with the same products [21] . Reported 0.674 and 3.66 

 as residues of clothianidin and imidacloprid 
in dead bees respectively. The residue of carbonyl was 
21.4  . This indicates that the results of the 
present study represent realistic expectations of the 
effects of these insecticides on honey bee health. The 
use of neonicotinoid insecticides should be banned due 
to their high toxicity and long residual effects on the 
bee’s diversity. 
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Abstract

Plasma-related technologies are essential in modern industries. Recently, plasma has attracted increased 
attention in the biomedical field. Non-thermal plasma (NTP) is widely used for various therapeutic 
applications in health care. Particularly in dentistry, this paper supplies an essential knowledge of plasma 
and a narrative review of plasma uses in restorative dentistry. There have been efforts to use NTP technology 
in restorative dentistry involving modifications of dental surfaces, adhesion, treatment of dental caries, and 
tooth bleaching. Although various investigations were in the recent stages, the prospective value of NTP 
for dental uses has been occured. To extende the scope of plasma approaches and put suitable research to 
practical use, interdisciplinary research with the participation of dental professionals is recommended. 

Keywords: Non-thermal atmospheric plasma (NTP), Dental caries, Plasma, Sterilization, Tooth Bleaching.

Introduction

Plasma can be defined as a partially ionized gas 
(1). There are three states of matter: solid, liquid, and 
gas. Meghnad Saha, an Indian physicist, estimated that 
more than 99% of the universe is typically composed of 
plasma (2). This state of matter is considered ‘plasma’, 
which represents the fourth state of matter. The term 
plasma origins from Greek and was carefully found by 
Irving Lanmuir, an American chemist and physicist, in 
1928 (3). Modern procedures in plasma science helped to 
the Non-thermal atmospheric plasma (NTP) generation, 
which work under atmospheric conditions and permit 
to painless uses in vivo applications without damaging 
the surrounding tissue. ‘Cold’ refers that the NTP is a 
specific category of plasma that is less than 104°F (40˚ᴄ) 
at the point of use (4). 

Plasma has played a basic role in various industries 
and has enhanced an integral part of our lives. From 
the practical viewpoint of NTP application in the 
clinic, the types of NTP devices currently existent for 
biomedical application, like plasma brushes (3), plasma 
jets (5), plasma pencils (6), and radio-frequency plasma 
needles (7), suggest it is possible to design and develop a 
handheld device proper for clinical use in the promising 

future. Various possible types of plasma jet devices have 
been adequately developed in recent years. One is the 
NTP, which attributes exactly to the plasma jet device 
improved professionally by Jeong and colleagues (8). 

Currently, plasma technology has been widely 
employed for dentistry fields including the restorative 
and cosmetic branches, like surface treatments of 
ceramic (9) and dentin (10), and polymerization of acrylic 
resin (11) and composite resin (3), and tooth bleaching(12). 

Plasma Applications 

The bactericidal effect in Dental Cavities

In dentistry, due to their efficient bactericidal 
effect, NTP can treat dental cavities resulting from 
caries and periodontal pockets, but can equally affect 
the surrounding cells (13). NTP can treat and sterilize 
irregular surfaces; therefore, they are ideally suitable for 
decontaminating dental cavities without drilling. The 
advantage of this novel tissue-saving treatment is that 
the active plasma species it produces can easily reach 
the inside of the cavity. For the sterilization of dental 
cavities, it is necessary to inactivate two decades (99%) 
of infectious bacteria (14). This implies that treatment 
time with the needle should be about 1.5 min possibly, 

DOI Number: 10.37506/ijfmt.v15i3.15539



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1621

for the deactivation of plaque/caries bacteria (e.g., 
Streptococcus mutans), shorter exposure times would be 
sufficient (15).

Tooth Bleaching

 Tooth bleaching is one of the most conservative and 
cost-effective dental treatments to improve or enhance 
a person’s smile and it has come to be one of the most 
popular esthetic dental treatments. There are two types 
of vital tooth bleaching treatments. One is dentist-
supervised night-guard bleaching (home bleaching) and 
another is office bleaching (office bleaching). An active 
ingredient of tooth bleaching material is peroxides; 
mostly hydrogen peroxide for office bleaching and 
carbamide peroxide for home bleaching. 

When NTP was directly exposed to the tooth 
surface, it would combined with the hydrogen peroxide 
and demonstrated a more notable bleaching effect than 
hydrogen peroxide without NTP (12, 16). When NTP is 
applied on the stained tooth surface delivered by the 
gentle air-stream without the existence of peroxide or 
water. Although the NTP alone showed the bleaching 
effect, this effect was less than that by a commercially 
available bleaching product. Since the bleaching effect 
by NTP alone is low, repeated exposure of NTP may be 
effective. The chemical reaction of hydrogen peroxide 
and carbamide peroxide in the tooth bleaching material 
might be accelerated by NTP (17). Also, the NTP was 
proposed for tooth bleaching to increase the reaction of 
hydrogen peroxide in-office bleaching (18). 

Overall, NTP treatment was revealed to remove 
proteins on the teeth surface, thereby contributes to 
improvement in tooth bleaching (18). Hydroxyl radical 
(OH.) is widely known as the essential substance 
responsible for tooth bleaching (19). In previous study, 
they showed that the production of OH. doubled after 
NTP treatment and claimed that this abundant OH. 
caused the enhanced tooth bleaching (15). 

Fiber post-treatment:

In this critical section, we reviewed the concerned 
literature collerated to the uses of plasma technology 
in dentistry. Fiber-reinforced composite (FRC) posts 
are broadly used with the need for esthetic restorations. 
To achieve the so-called monoblock condition, reliable 

adhesion between FRC posts and resin composites is 
essential (20). However, the highly cured and cross-linked 
matrix of FRC posts distracts effective adhesion to resin 
cement or resin composite core materials. To overcome 
this critical problem, silane coupling agents are broadly 
applied on the used surface of FRC posts. There are 
studies of plasm NTP an application to enhance the 
adhesion between FRC posts and resin composites (21). 
Finally, Costa Dantas et al. 2012, evaluated the adhesion 
between an epoxy resin-based FRC post and a resin 
cement (22). 

Ceramic surface treatment (Feldespatic, glass-
ceramic and Zirconia)

Traditionally, glass-ceramics have been treated with 
a saline coupling agent after hydrofluoric acid etching 
for bonding to resin composites. However, the toxicity 
of hydrofluoric acid and the degradation of the siloxane 
bond with time are issues that should be resolved. 
Han, G.-J., et al., 2012, Showed that the application 
of NTP improves ceramic bonding by inducing polar 
carboxyl group on the ceramic surface and as a result 
by increasing the surface hydrophilicity (23). Moreover, 
Cho et al., found that when the feldspathic ceramic 
was treated with tri-ethylene-glycol-dimethacrylate 
(TEGDMA) vapor for 1 min, the Helium NTP ionized 
TEGDMA on feldspathic ceramic and generated the 
oxygen-containing polar groups from TEGDMA that 
increased the hydrophilicity of the treated ceramic 
surface and contributed to adhesion (24). Furthermore, 
Kim, Jae-Hoon, et al, 2014, demonstrated that NTP 
treatment is a feasible way to promote the adhesion of 
resin composites to polycrystalline ceramics (25).

Since polycrystalline ceramics such as alumina 
and zirconia do not have a glass phase, hydrofluoric 
acid etching and saline treatment cannot promote 
the adhesion of resin composites to these ceramics. 
Therefore, several studies have demonstrated that the 
treatment of nonreactive zirconia ceramics with NTP 
increases their bonding with resin cement (26). Moreover, 
Derand et al. reported that the treatment of zirconia 
and an alumina ceramic with NTP, increased the bond 
strength of resin cement to the ceramics (27). Chatelier 
et, al, suggested carrying out the bonding step and the 
cementation of indirect restorations immediately after 
the NTP treatment to have a zirconia surface with high 
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surface energy and an excellent condition for bonding 
with the resin cement (28). 

Polymerization of resin composite restorations:

NTP can also induce polymerization of adhesive and 
resin composite materials; so, the polymers synthesized 
by plasma exposure have demonstrated high cross-
linking and a higher degree of conversion (29). Similarly, 
Chen, Mingsheng, et al. (3), examined the effectiveness 
of the NTP brush for inducing polymerization of one-
step, model self-etch adhesives, without the inclusion 
of photo initiators (such as camphorquinone or ethyl 
4-dimethylaminobenzoate). They concluded that the 
NTP brush could be used to induce polymerization of 
the photo initiator-free model adhesive system under 
clinical settings. Also, the degree of monomer conversion 
of the model adhesive system was significantly greater 
when using the NTP brush than when the same system 
was conventionally light-cured. Besides, the presence 
of water did not have a significant impact on resin 
monomer conversion when using the NTP brush but 
caused a significant decrease in conversion in the photo-
initiated systems. Finally, this device shows promise for 
polymerization of dental composite restorations having 
enhanced properties and performance(3). 

Effect on Composite repair and bonding to 
substructure surfaces 

The standard composite repair technique was used 
after carrying out a bibliographical survey on the subject, 
which indicated that the technique and materials used 
have obtained the best. However, the comparison of the 
results must be done carefully when the studies have 
used different types of composites, as well as surface 
treatment protocols (mechanical and chemical) and 
materials (30). One factor that is critical to the success of 
the repair technique is the age of the restoration. Thus, 
better repair adhesion between the placed restoration 
and the new composite is found in recently placed 
restorations (31). 

Dr. Wang and his colleagues investigated the effect 
of NTP brush treatment on dental composite restoration 
for enhanced interface properties and their experimental 
results showed that NTP treatment can change the dentin 
surface and thus increase the dentin/adhesive interfacial 
attachment (32). However, Valizadeh et, al, 2020, found 

that peripheral dentin treatment with NTP (up to 100 s), 
increased the bond strength at the interface; but, further 
increase in the duration of NTP treatment, (up to 5 
min), decreased the bond strength at the interface (33). 
Achieving acceptable bond strength values for the repair 
composite can be due to the breaking of the polymer chain 
following bombarding by argon energetic particles with 
high molecular weight. As the result of these reactions, 
chemical interactions between free radicals may occur 
on the composite surface and between the functional 
groups. It seems that such chemical interactions between 
the old and new composite surfaces, may explain the 
adequate bond strength between them (34).

Moradi, Aida, et al. 2019, assessed whether NTP 
application by itself has the potential to increase the 
bond strength of self-adhesive composites without using 
adhesives or dentin etching before the application of 
the composite resin (35). Similarly, Huang, Chun, et al, 
2007, found the treatment of dentin surfaces with NTP 
is a promising approach to improve the penetration of 
adhesive and resin bond strength to dentin (36). 

Overall, NTP was demonstrated to affect different 
properties of relevance to dental bonding, such as 
increased dentin surface wettability (37), improved resin 
polymerization (38), and deeper resin penetration(39). 

Conclusion

1- NTP will play important roles in the prevention 
and treatment of dental caries. But, NTP could not 
replace rotary instruments. 

2- The application of NTP improved the surface 
energy, reduced the contact angle, increasing the surface 
wettability, and increased the µTBS of self-adhesive 
resin cement to all types of ceramic.

3- NTP enhanced tooth-whitening method may 
have the potential to be used in clinical applications.

4- NTP treatment can modify the dentin surface 
and thus increase the dentin/adhesive interfacial 
attachment. 

5- To enlarge the scope of application and to reveal 
mechanisms for the effects of NTP, dental professionals 
should know the basic principles of NTP and have a 
continuing interest in relevant studies. 
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Abstract

Creatine kinase (CK) catalyzes the transfer of a phosphate group from creatine phosphate to adenosine 
diphosphate, and the CK has three isoenzymes CK-MM, CK-MB and CK-BB. Ulcerative colitis (UC) and 
Crohn’s disease (CD) they are both conditions characterized by long life inflammation of the gastrointestinal 
system. The Purpose of this study was to determine the total CK activity and CK isoenzymes in patients 
with Crohn’s Disease and Ulcerative Colitis under Infliximab therapy. For the UC patients, CD patients and 
controls the CK isoenzyme activities and total CK activity was measured, the three CK isoenzymes separate 
by suitable ion-exchanger small columns (DEAE-Sephadex A-50 exchanger). The results display Creatine 
kinase isoenzyme chromatograms of all studied groups (UC, CD patients and controls), with variable 
activities of (CK-BB) and (CK-MB) isoenzymes with noted an elevation of (CK-MM) isoenzyme activities 
and significantly elevation total CK activity in serum of patient groups after therapy when compared with 
before therapy patient groups.

Key Words: Ulcerative Colitis, Crohn’s Disease, Infliximab therapy, Creatine kinase isoenzymes. 

Introduction

Crohn’s disease (CD) and Ulcerative colitis (UC) are 
both conditions characterized by long life inflammation 
of the digestive tract (1). 

Multiple possible aspects have been considered, 
including genetic aspects, infectious factors and 
autoimmune, environmental agents, psychosomatic and 
neuromotor agents(2). The barrier function disorders of 
Inflammatory bowel disease involve: decrease in barrier 
and antimicrobial secretions, increased permeability, 
incapacitated tight junctions through to substantial 
decrease and even total loss of the epithelium where 
ulceration happens (3).

One of the important differences between Ulcerative 
colitis (UC) and Crohn’s disease (CD), where Ulcerative 
colitis is an inflammatory mucosal disorder that mostly 
affects the rectum and spreads proximally, and may affect 
the entire colon., while, Crohn’s Disease is a transmural 
inflammation of any component of the gastrointestinal 
(GI) mucosa from the oral cavity to the anus (4).

In recent decades, a similar pattern has also been 
observed among Asian countries, incidences for both 
UC and CD have risen rapidly in Asia, with CD having 
a steeper rise in more developed countries, resulting in a 
decrease in UC: CD ratio over time (5). The highest and 
lowest incidence rates were 3.2 and 0.06 for CD and 4.6 
and 0.42 for UC per 100 000 person-years in East Asia 
(6). However, a recent study implicated measuring some 
oxidative stress parameters of both CD and UC patients, 
and in a research study shows that many cytokines were 
substantially upregulated in both CD and UC in contrast 
with Control group or the non-IBD (7, 8).

Biological drugs block the action of a protein in the 
body called TNF-α (tumor necrosis factor) that is made 
by the body’s immune system. People with Ulcerative 
Colitis and Crohn’s Disease may produce too much 
tumor necrosis factor which can cause inflammation 
(9). Among the biological drugs the Infliximab (IFX) 
is important monoclonal antibodies used specific 
against TNF-α, cytokine related to the establishment of 
Ulcerative Colitis and Crohn’s Disease (10).

DOI Number: 10.37506/ijfmt.v15i3.15541
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Infliximab therapy actually offer a significant 
improvement in inflammatory bowel diseases (UC and 
CD), as outcome of their use and the longer follow-up 
treatments periods, there are an increasing amount of 
skin side effects occur in patients with inflammatory 
bowel diseases during anti-TNF therapy (11).

Creatine kinase (CK) is creatine 
N-phosphotransferase enzyme catalyzes the production 
of high-energy adenosine triphosphate by moving 
phosphate from creatine phosphate to adenosine 
diphosphate (which is the main energy storage reservoir 
during muscle rest) (12).

Creatine kinase (CK) presents in serum as highest 
concentrations in response to the muscle injury and it is 
the most widely used enzyme to diagnosing and following 
disease of muscle, and CK isoenzymes are dimeric 
molecules that two dissociable subunits, identified 
as subunit M or subunit B, the three cytoplasmic CK 
isoenzymes readily designated in tissues of human (13, 

14).

The aim of this study was to estimation serum total 
CK and isoenzymes activities in Ulcerative Colitis and 
Crohn’s Disease patients as well as, investigate the effect 
of Infliximab therapy on Creatine kinase isoenzymes. 

Materials and Methods

Patients samples

Serum specimens were obtained from thirty-one 
patients of Ulcerative Colitis (UC) and, thirty-seven 
patients of Crohn’s Disease (CD) and twenty-nine 
persons as control. Endoscopic and radiological criteria 
and routine laboratory clinical analyses were used for 
the diagnosis of CD and UC and affirmed by histological 
assessment. The disease diagnosis was by staff hospital 
doctors in the Teaching Hospital for Gastroenterology 
and Hepatology of Baghdad/Iraq, and the medication for 
UC, CD samples patients was Infliximab therapy. The 
mean age ± SD for (patients with Ulcerative Colitis, 
patients with Crohn’s Disease and the Control group) 
was (30.916 ± 9.212), (33.64 ± 12.69) and (29.3 ± 9.09) 
years, respectively.

Creatine kinase activities Measurement

Total Creatine kinase activity of serum and column-

eluted CK was tested via the Oliver method (15). For the 
test of CK activities, the working reagent was prepared 
in accordance with the directions of the manufacturer, 50 
μl of sample was mixed with 1 mL of working reagent 
at 37 °C through kinetic procedure. The CK activity was 
determined from the rate of formation of NADH, that 
estimated by the absorbance at λ= 340 nm with using 
UV-Spectrophotometer.

Separation of Creatine kinase isoenzymes by 
using Column Chromatography technique

Serum of Creatine kinase isoenzymes prepared 
to separation by pooling an equal volumes of serum 
samples as final volume 1ml of serum. Sera were 
chromatographed by discontinuous elution from 
Diethylaminoethyl -Sephadex A-50, basically as 
demonstrated in Mercer’s assay (16).

Three types of tris-buffer solution. have been 
prepared: Tris-HC1 buffer (50 mmol/liter, pH 8.0) 
contained sodium chloride (0.1M) and Tris-HC1 buffer 
(50 mmol/liter, pH 8.0) contained sodium chloride 
(0.2M) and Tris-HC1 buffer (50 mmol/liter, pH 7.0) 
contained sodium chloride (0.3M).

The stepwise gradient elution technique applied to 
five small columns (DEAE-Sephadex A-50 exchanger). 
After addition the one milliliter of prepared serum 
to columns (125 mm height and 9 mm diameter), ten 
fractions of separation filtrate were collected in ten test 
tubes any tube contained two ml of filtrate.

Under these conditions, Creatine kinase isoenzymes 
separated, when, MM isoenzyme quickly eluted through 
the ion-exchanger by Tris buffer (0.1M NaCl), while, the 
CK-MB and CK-BB isoenzymes remain attached until 
the concentration of chloride has increased (their ionic 
contact with the ion-exchanger has decreased) therefore, 
MB isoenzyme eluted by Tris buffer (0.2M NaCl) and 
BB isoenzyme eluted by Tris buffer (0.3M NaCl) (16). 

Results

The total Creatine kinase activity was determined 
by Colorimetric method kit in serum of the studied 
groups (two types of inflammatory bowel diseases and 
control). In figure 1.A, the mean ± SD of CK activity 
in Ulcerative colitis before therapy and after therapy 
patients was (14.221 ± 5.521), (26.571 ± 10.885) U/L, 
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respectively. Creatine kinase activity significantly increased (P= 0.0212) of UC patients after therapy by Infliximab 
compared with before treated patients. This rising Creatine kinase levels near to CK levels of the control. In figure 
1.B, Crohn’s Disease patients after therapy by Infliximab had CK activity mean ± SD (31.241 ± 10.915) compared 
with before therapy Crohn’s Disease patients that have CK activity mean ± SD (16.982 ± 5.69) this comparison 
presented significantly increase (P= 0.0024) of Creatine kinase levels.

Figure 1: Elevation creatine kinase for after therapy patients group compared with patients before therapy, 
the patients under Infliximab with two diseases type: A- The Ulcerative Colitis patients (UC), B- Crohn’s 

Disease patients (CD). 

The five ion-exchange chromatographic column systems characterized by chromatographing serum of Creatine 
kinase highest activities. Figure 2.A and B illustrates the behavior of three CK isoenzymes on DEAE-Sephadex 
columns and the purification procedure of the Creatine kinase enzyme from human serum. 

Figure2: Separation Creatine kinase isoenzymes from serum Control group and two patient groups: 
A:Ulcerative colitis disease (before and after) Infliximab therapy; B: Crohn’s disease (before and after) 

Infliximab therapy. 
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Exhibited peak MM-CK activity in effluent fraction 
1,2,3 for all five groups (before therapy UC, after therapy 
UC, before therapy CD, after therapy CD and Controls) 
chromatographic columns with differences of activities 
optimum in this studies groups. While, peak amounts of 
MB-CK activity manifested in effluent fractions 4,5,6 for 
(before therapy UC and before therapy CD and Control 
groups). While, the peak of BB-CK exhibited in effluent 
fractions 7,8,9 of (before therapy UC and before therapy 
CD groups) column and the BB-CK of after therapy UC, 
after therapy CD and Controls group does not have a BB-
CK isoenzyme tops in their chromatographic column. 

Discussion

Creatine kinase is by and large estimated in 
investigating patients presenting with myalgia, muscular 
weakness, suspected myopathy and/or developmental 
delay, and that more, in certain muscle conditions it 
might likewise help observing of illness progression 
and response to therapy. There are different conditions 
where an increase of CK levels may be seen without 
muscle involvement (17). Information and knowledge of 
these conditions and the degree and pattern of increase 
in CK may be help distinguish between the different 
conditions, the clinical picture can guide the CK level 
interpretation (17). 

In the ion-exchange chromatography technique, 
elution times usually associated with chromatographic 
column have been reduced with usage of mini columns 
and various concentrations of Sodium Chloride 
(gradiently elution technique) (18).

The researcher Graeber, et al performed to 
confirmation the assumption that CK was present in the 
intestinal wall and to assess its concentration and the 
distribution of CK isoenzymes (CK-MM, MB and BB) 
in the muscularis and mucosa, respectively (19). 

From the results in figure 1,2 it is clear that Total 
Creatine kinase activity and the isoenzyme CK MM 
activities for patients after therapy was increase more 
than of patients before therapy. 

The increase activities near to control group 
chromatogram while, the CK-BB and CK-MB activities 
after therapy patient showed a dropping activity when 
compared with activities of patient groups before 

therapy.

Ulcerative Colitis and Crohn’s Disease are multi-
factorial, chronic diseases which are characterized by 
active and quiet disease episodes. Fatigue is one of the 
most common symptoms of IBD and has been reported 
to be present in 44-86% of active disease patients, and 
up to 22–48% higher than the healthy population while, 
also fatigue is often attributed to active inflammation, 
even patients in remission show symptoms of fatigue (20).

In fast-twitch muscles, CK-MM dominates and 
it considered important for energy use at high-energy 
turnover sites. During periods of intense activity, CK 
is considered a key enzyme for maintaining a constant 
ratio (ATP/ADP). If muscle fatigue includes changes 
in high-energy phosphates, it may be postulated that 
fatigue in muscles without Creatine kinase will develop 
more rapidly (21).

Creatine kinase acting as a spatial energy buffer, 
can also be essential of the communication between 
intracellular sites for ATP production and consumption. 
Importantly, in clinical biopsies of IBD, intestinal 
expression of cytosolic CK enzymes has been shown to 
be decreased. Observed the levels of ATP in inflamed 
tissue from patients of inflammatory bowel disease have 
been reduced (22). This agreed with the result in this 
study of total CK in figure (1- A, B) and the curves for 
UC and CD after infliximab therapy in figure (2- A, B) 
of CK-MM.

It is important to highlight the fact that in 
inflammatory bowel disease (IBD) patients, fatigue is a 
frequently reported symptom, even when the disease is 
in remission. When it has implications for the patient’s 
work, daily life, and quality of life, it can be disabling. 
The previous study reported rapid decrease of fatigue 
scores after treatment with infliximab in daily practice. 
While, after infusion with placebo, fatigue scores rapidly 
decreased but returned to baseline values within two 
weeks. The reduction in fatigue scores after infliximab 
infusion, on the other hand, persisted until the end of 
that study, indicating a true pharmacological effect of 
infliximab (a chimeric antibody against TNF-α) (23).

From the results in figure (1- A, B), it is clear that 
significant elevation of total Creatine kinase activity 
for the CD and UC patients (comparison between after 
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and before Infliximab therapy). Also, elevation the CK-
MM isoenzyme in CD and UC patients under infliximab 
therapy showed in figure (2- A, B).

However, in line with the ideas of previous study 
that reported TNF-alpha might be an alluring therapeutic 
objective, especially in traditional treatment-resistant 
myositis. Increase in muscle strength were associated 
with upgrades in serum levels of creatine kinase, 
electromyograms and the histological picture in post-
treatment muscle biopsy samples. Creatine kinase 
activities in serum may guide the selection of patients 
for anti-TNF therapy, and patients with high levels 
of creatine kinase levels showed, were more likely to 
benefit monitoring the levels of creatine kinase also 
could help in evaluating the response to therapy and it 
probably indicating a more inflammatory type of disease 
(24). 

Conclusion

Estimated an elevation in total CK activity of 
Ulcerative Colitis and Crohn’s Disease patients under 
Infliximab (IFX) therapy and the CK isoenzyme had 
variation in their activities. CK-MM isoenzyme activity 
raised while, the CK-BB and CK-MB activities showed 
a dropping activity when compared with activities of 
patient groups before therapy. 
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Abstract

Objectives: The main objective of this study was to assess the effect of CRT-D device on the cardiac 
mechanics for group of patients with end-stage heart failure (HF).

Methods: For 13 patients with heart disease who are supposed to undergo a CRT (Cardiac Resynchronization 
Therapy) implant, a single center study has been performed at the Ibn Al-Bitar center for cardiac surgery. 
End stage HF (heart failure) with (NYHA class III or IV) left ventricular ejection fraction < 35% and QRS 
interval >120 ms were selected for CRT. Before CRT implantation, the clinical evaluation was measured and 
2-D echocardiography was performed to measure left ventricular volume and ejection fraction. Combining 
both M-mode echocardiography, TDI color-coded tissue and speckle tracking technique, left ventricular 
desynchrony has been tested. Clinical condition and increase in echocardiographic parameters (left 
ventricular ejection fraction and volume) were re-assessed after 3 months of follow-up. 

Results: Post CRT-D implantation, significant clinical improvement was observed in 54% of the patients. 
Class of functional capacity decreased in the third month after implantation compared to basal levels (P < 
0.01). Left ventricular end-diastolic (LVIDd) and end-systolic diameters (LVIDs) decreased, and LV systolic 
function improved significantly at the 3rd month after implantation when compared to baseline values. 
Decrease in LV volumes continued to the 3rd month, that the decrease in LVESV was statistically significant 
(P = 0.07), reduction in end-diastolic volume was also statistically significant (P = 0.07). Ejection fraction 
and fractional shortening showed insignificant (p > 0.05) increase after CRT-D implantation. 

Discussion: Patients were divided into responders and non-responders, based on improvement in NYHA 
functional class, it became evident that an improvement in clinical parameters was observed only in the 
responders. Moreover, improvements in LVEF and reverse remodeling were also observed only in the 
responders. 

Conclusion: Cardiac resynchronization therapy is considered as a therapy for patients with severe heart 
failure, with statistically significantly improve in clinical and echocardiographic parameters. 

Keywords: Responders Cardiac mechanics Heart failure CRT 2D Echocardiography 

Introduction

Despite recent advancements in heart failure (HF) 
drug treatment, many patients are not adequately helped 
by drug treatment. Previously, these patients may only be 
given heart transplantation or cardiac assistance. Cardiac 
Resynchronization Therapy (CRT) has appeared as a 

potential clinical extension in a subset of these patients 
in recent years.(1) 

Cardiac resynchronization therapy (CRT) is 
recommended for heart failure patients who remain in 
symptomatic New York Heart Association (NYHA) 
class II-IV despite optimal medical treatment, with 
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normal sinus rhythm, low left ventricular ejection 
fraction (LVEF) (<35%), left ventricular (LV) dilation, 
and QRS duration >120 ms.(2) Cardiac resynchronization 
therapy improves signs and exercise capability and also 
lowers hospitalizations for heart failure and all-cause 
mortality when applied to optimal pharmacotherapy in 
patients with progressive heart failure.(3) However, up 
to 30% of patients receiving CRT do not have a positive 
clinical or reverse remodeling response (non-responders 
to CRT).(4) In contrast, some patients who underwent 
CRT show such an important clinical improvement and 
left ventricular reverse remodeling (responders to CRT).
(2) 

A decrease in LV end-systolic volume (LVESV) 
>15% is clinically relevant, because this value has a 
high sensitivity and specificity for the prediction of 
long-term all-cause and cardiovascular mortalities. 
Additionally, this LV reverse remodeling cut-off also 
predicts heart failure events and composite endpoints 
for cardiovascular hospitalization or mortality. In fact, 
LV remodeling tends to be the best indicator of long-
term survival after CRT. Therefore, the volumetric 
echocardiography measurement is not only a surrogate 
predictor for a favorable cardiac response to CRT, but 
also an objective measure that predicts long-term clinical 
outcomes.(5) 

Methods

Study population

Prospectively, 13 patients with end-stage heart 
failure who obtained clinically suggested CRT during 
the period 2019-2021 at Ibn Al-Bitar Specialist Center 
for Cardiac Surgery were reviewed. All patients included 
in the study fulfilled the AHA/ACC/NASPE criteria for 
resynchronization, that is, symptomatic NYHA classes 
III–IV, drug-refractory heart failure, stable sinus rhythm, 
LVEF < 35%, dilated cardiomyopathy (LV end-diastolic 
diameter >55 mm), and prolonged QRS complex 
(>120 ms). The protocol was approved by Ibn Al-Bitar 
Specialized Center for Cardiac Surgery Research Ethics 
Committee. All patients gave informed consent, and the 
study complied with the Declaration of Helsinki. Before 
CRT and 3 months after echocardiographic, and clinical 
parameters (including NYHA class) were assessed.

Echocardiography

Standard echocardiography, including tissue 
Doppler imaging (TDI) and speckle tracking technique, 
was performed using an (Vingmed— General Electric, 
Horten, Norway) before and 3 months after CRT-D 
implantation. Left ventricular dimensions, LV end-
diastolic volume (LVEDV), LVESV, and LVEF were 
measured from M-mode echocardiography in the 
parasternal long-axis view, and LV stroke volume was 
calculated with quantitative Doppler by multiplying the 
LV outflow tract by the time–velocity integral of blood 
flow at this level.(6)

Echocardiographic response (7)

Patients were divided into echocardiographic 
response subgroups according to the extent of LV reverse 
remodeling at 3-month follow-up. These subgroups were 
defined as follows:

(i) super-responders: patients with a reduction in 
LVESV ³ 30%;

(ii) responders: patients with a reduction in LVESV 
of 15–29%;

(iii) non-responders: patients with a reduction in 
LVESV ranging 0–14%; and

(iv) negative responders: patients with an increase 
in LVESV at 3-month follow-up. 

Statistical Analysis

Statistical analyses were performed using SPSS 
software version 22. Results are expressed as percent for 
categorical variables and mean±standard deviation for 
numerical variables. Data were compared with paired or 
unpaired Student’s t test when appropriate. Efficacy of 
CRT was examined by comparing baseline vs. follow-up 
parameters using Student’s paired t-test for comparisons 
of quantitative variables. For all tests, a p value < 0.05 
was considered statistically significant.

Results

Study population

In the study population, 9 patients were males 
(69%) and 4 females (31%). The mean age was 54±7 
years. Eight patients were in NYHA class IV (62%) 
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and five in class III (38%). The cause of heart failure 
was ischemic in 4 (31%) patients and non-ischemic in 
9 patients. Severe dilation of the LV was observed in 
most patients [mean LV end-diastolic diameter (LVIDd) 
of 75±12 mm, mean LV end-systolic diameter (LVIDs) 
of 64±15 mm, mean LVEDV of 317±118 mL, and mean 

LVESV of 220±118 mL], associated with a mean LV 
ejection fraction of 34±7%, mean LV stroke volume 
97±27 ml, mean LV fractional shortening 17±8 %, mean 
LV cardiac output 7±3 and mean of global longitudinal 
strength % -6.4±4.2. The patient characteristics are 
summarized in Table 1. 

Table 1. Patient Characteristics (n =13)

Age (yrs) 54±7 years

Gender (Male/Female) (9/4)

NYHA functional class

III

IV

n=5
n=8

Etiology

Ischemic 4 (31%)

LVEF (%) 34±7%

LVEDV (ml) 317±118 mL

LVESV (ml) 220±118 mL

Medication

Diuretics

Spironolactone

Beta-blockers

11(85%)

13(100%)

7(54%)

Diabetic 8(62%)

Heart rate (beat/min.) 77±13

SBP (mmHg) 117±10

DBP (mmHg) 75±7

LVEF = left ventricular ejection fraction; LVEDV 
= left ventricular end-diastolic volume; LVESV = left 
ventricular end systolic volume; SBP = systolic blood 
pressure; DBP = diastolic blood pressure; NYHA= New 
York Heart Association. 

Incidence of responders

Among the 13 patients with DCM, 7 (54%) 
demonstrated a reduction of one or more NYHA 
functional class, an increase in the LVEF to more the 
baseline LVEF or to an absolute value > 45%, and a 
decrease in the LVESV > 15%, 3 months after CRT. 
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These patients, who had no re-hospitalizations for the 
management of congestive heart failure, were considered 
responders to CRT. In 6 patients (46%), the LVESV did 
not reduce or had a reduction < 15% after CRT (non-
responders). 

Effects of cardiac resynchronization therapy: 3 
months of follow-up

After CRT, we observed a significant improvement 
of NYHA functional class, LVEF, LV diameters. Left 
ventricular end-systolic volume showed a significant 
decrease; however, LVEDV reduced significantly only in 
the responder group (Table 2). Regarding the magnitude 
of response, LV volumes, LVEF, and LVESD showed a 
significantly greater improvement in responders than in 
the other patients. 

Table 2. Three-month follow-up results in responders and non-responders patients. 

3-month follow-up results Responders Non-responders

NYHA class

Baseline

Follow-up

3.6±.5

2.6±.5

3.5±.5

3±.5

LVEF (%)

Baseline

Follow-up

36±15

44±13

31±11

33±12

LVIDd (mm)

Baseline

Follow-up

7.5±1.1

6.1±1.1

7.4±1.1

7.5±.95

LVIDs (mm)

Baseline

Follow-up

6.2±1.3

4.7±1.1

6.3±1.3

6.3±1.3

LVEDV (mL)

Baseline

Follow-up

303±94

190±82

298±94

298±80

LVESV (mL)

Baseline

Follow-up

201±98

109±66

212±94

212±92

CO

Baseline

Follow-up

7.7±2.7

6.2±2.5

6.2±2

6.6±.7

SV (ml)

Baseline

Follow-up

102±33

80±32

86±21

94±15

FS (%)

Baseline

Follow-up

18±8.7

23±7.8

16±6.3

17±7.1

GLS (Avg) (%)

Baseline

Follow-up

-7.9±4.9

-9.6±3.6

-5.2±2.8

-4.5±3.6
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Discussion 

Post CRT-D implantation, significant clinical 
improvement was observed in 54% of the patients 
and 46% of patients do not respond to CRT. Class of 
functional capacity decreased in the third month after 
implantation compared to basal levels (P < 0.01). Left 
ventricular end-diastolic (LVIDd) and end-systolic 
diameters (LVIDs) decreased, and LV systolic function 
improved significantly at the 3rd month after implantation 
when compared to baseline values. Decrease in LV 
volumes continued to the 3rd month, that the decrease in 
LVESV was statistically significant (P = 0.07), reduction 
in end-diastolic volume was also statistically significant 
(P = 0.07). Ejection fraction and fractional shortening 
showed insignificant (p > 0.05) increase after CRT-D 
implantation.

Patients were divided into responders and non-
responders, based on improvement in NYHA functional 
class, it became evident that an improvement in clinical 
parameters was observed only in the responders. 
Moreover, improvements in LVEF and reverse 
remodeling were also observed only in the responders. 

Conclusion

Cardiac resynchronization therapy is considered 
as a therapy for patients with severe heart failure, 
with statistically significantly improve in clinical and 
echocardiographic parameters. After CRT, we observed 
a significant improvement of NYHA functional class, 
LVEF, LV diameters. Left ventricular end-systolic 
volume showed a significant decrease; however, 
LVEDV reduced significantly only in the responder 
group. Regarding the magnitude of response, LV 
volumes, LVEF, and LVESD showed a significantly 
greater improvement in responders than in the other 
patients. 
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Abstract

Background: One of the major deaths causes in the patients with cystic fibrosis (CF) is the impaired lung 
function. Lately, Burkholderia cepacia was considered as a significant opportunistic pathogen in such 
patients. Since the late 1970s, due to its increased isolation from CF patients, its ability to spread infections 
in the community of CF patients, its role in disrupting lung function, and its inherent resistance to multiple 
antibiotics. Those various factors are making the Burkholderia cepacia isolation one of the significant tasks 
in cystic fibrosis health-care environment.

Objective: To identify the method and the complete recA nucleotide sequence, and to compare the isolated 
bacteria from CF by medicinal plants and antibiotics.

Material and Methods: Bacterial identification of CF patients was carried out by standard microbiological 
methods and identification was carried out using biochemical tests Vitek2 compact system, and PCR 
identification to confirm the identification and evaluate the antibacterial activity in Mentha leaves and lemon 
peel extracts against pathogenic bacteria.

Results: Biochemical tests and gene expression confirmed that Burkholderia cepacia and Pseudomonas spp 
strains were isolated from 50 sputum samples. These results indicate that Mentha leaves extract is better than 
lemon peel extract, compares with antibiotics reveal the resistance of these bacteria.

Keywords: cystic fibrosis, Mentha, Lemon peel extract, PCR, Vitek2 compact system, antibiotics. 

Introduction

The major mortality and morbidity cause in 
CF patients is the chronic infection related to lower 
respiratory tract. The mutations changing the function 
regarding cystic fibrosis transmembrane conductance 
regulator (CFTR) are impairing the chloride transport 
and resulting in milieu favoring colonization via 
bacteria, especially P.aeruginosa and S.aureus. Lately, 
one of the other microbes, Burkholderia cepacia was 
indicated as one of the common colonizers in CF 
patients (1). Various organisms were recognized for 
having a role in CF’s airway infections in the last 10-
15 years. More and more species were indicated as 
dominant pathogens in airway, also, various co-infecting 
organisms are currently recognized (2). In addition, the 
members regarding Burkholderia cepacia complex 

(Bcc) were especially related connected to life-
threatening infections of the respiratory tract in the 
patients experiencing chronic granulomatous disease 
(CGD), also they were the major transmissible, virulent, 
and inherently-resistant microbes emerging as pathogens 
of the cystic fibrosis in the most recent decades (3). Due 
to the fact that there is high importance in identifying 
Burkholderia cepacia in cystic fibrosis patients, then 
the micro-biological diagnoses must be achieved with 
extreme accuracy. Yet, reliable identification as well as 
the isolation of Burkholderia cepacia were difficult and 
complicated (4).

The food industries and consumers are majorly 
focusing on using the natural antibacterial compounds in 
food (5). Citrus is a flowering plant in Rutaceae family, 
it is native to the sub-tropical and tropical Southeast 
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Asia regions. In addition, there is a distinctive fragrance 
related to citrus fruits, somewhat because of the 
limonoids and flavonoids existence in the fruit’s peel. 
Those fruits were excellent flavonoids and vitamin C 
sources. Citrus by-products, if fully utilized, maybe the 
main source of phenolic compounds. In particular, the 
peel is one of the rich sources of natural flavonoids, also 
the phenols’ content in the peel is high compared to that 
of edible part. According to reports, the overall phenol 
content in grapefruit, orange and lemon peels is 15% 
high compared to peeled fruits (6) (7)It is showing that the 
citrus varieties were taken into account, also they have 
a lot of secondary metabolite sources and can produce 
a wide range of biological activities. Furthermore, the 
medicinal plants were utilized throughout the history 
for treating human diseases due to the fact that they are 
containing chemical ingredients with therapeutic value.

Aim of this study.

• Study the molecular biology of bacteria.

• Study effect of medical plant against bacteria.

• Identification and Isolation of bacteria from 
Cystic fibrosis.

• Compare the effect between medical plants and 
antibiotics against bacteria. 

Material and Methods

*Patient and samples: -

A total of 50 specimens were collected from all 
admitted patients who were suspected to cystic fibrosis 
to AL- sadder medical city during from october to 
january month. Also, the clinical specimens have been 
split from sputum specimens which are collected from 
patients with different ages.

*Identification and Isolation

The single colonies are isolated from the primary 
positive cultures and after that identified based on 
the criteria stated by (8). The use of certain media 
including macConkey Agar and blood agar identified 
via morphological; biochemical tests, the automated 
VITEK-2 compact system (VITEK2 GN ID Kit) has 
been utilized in the bacterial Diagnosis (Bio Merienx – 
france).

*PCR Product Detection

The amplified products of the PCR are analyzed 
(routinely) via electrophoresis in 2% (wt/vol) agarose 
gels (Life Technologies GIBCO BRL Products) which 
contains 40mM Tris buffer (pH=8) as well as 20mM 
acetate. The molecular size markers_100) bp ladder; 
Life Technologies GIBCO BRL Products) have been 
operated in parallel on all the gels. Resolved products of 
the DNA are stained with EtBr and then viewed under 
the ultraviolet light. 

Preparing the template DNA from the sputum 
samples of the cystic fibrosis patients.

Liquefied sputum (1 ml) (sputolysin-treated) has 
been 10,000 to 10 minutes centrifuged. In a TE buffer of 
0.2 ml, the resulting pellet is reused. Bacterial cells were 
split into liquid nitrogen by snap freezing for 3 minutes 
and heat at 100°C for 1 minute (9). Three more times 
this step was repeated. For ensuring complete bacterial 
cell lysis, the samples have been treated with 150 μg 
lysozyme at a temperature of 37°C during 30 minutes. 
In addition, the DNA has been purified as indicated for 
the bacterial cultures following proteinase K therapy and 
precipitation with isopropanol. 

PCR analysis

PCR analysis has been conducted with a thermal 
cycler of the DNA.

The B. cepacia recA (1040 bp) complex gene was 
amplified with BCR1 and BCR2 primers (Table 1). 
Targeting the locus of 5′ and 3′ ends of recA gene (10). A 
total volume of 50 μl was performed with PCRs. 10mM 
of Tris-HCl (pH 8.30), KCl of 50mM, 200μM each of 
triphosphate deoxynucleoside samples (Amersham-
Pharmacia Biotech, Little Chalfont, UK), 100nM 
each BCR1 (Sigma-Aldrich), 2,5U DNA polymerase 
AmpliTaq (Perkin-Elmer), also 100ng of the pure 
genomic DNA or 2μL of the sputum DNA. BCR2 
(Sigma-Aldrich) In initial samples, samples were heated 
by 35 cycles at 97°C (37°F) at 96°C (1 minutes) and 
56°C (1min) and 72oC (1.5min) at 56°C (1.5 min) prior 
to the amplification of recA sequence. The final extension 
phase at a temperature of 72°C has been completed 
during 10 mins. The recA-based detection related to B. 

cepacia complex organisms in sputum. 
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Table1: Primers that have been utilized for the identification and detection of B. cepacia complex 
genomovars in cystic fibrosis sputum samples

Gene Primer pair sequences (5’ to 3’) Specificity

BCR 1 TGA CCG CCG AGA AGA GCA A recA gene—B. cepacia complex

BCR 2 CTC TTC TTC GTC CAT CGC CTC recA gene—B. cepacia complex

*Preparation of Lemon peel and mentha Leaves 
extracts:

The fruits of lemon (citrus lemon) it has been getting 
of local markets has been taking peel limes and after that 
left to dry in dry and dark place, then, it has been crushed 
via electric grinder for the purpose of obtaining peel’s 
powder. Powders of l0g have been subjected to steeping 
in cold distilled water of l00ml, then the mixture is kept 
at room temperature of two hours, filtered via a filter 
paper (what man no1). In addition, the filtrate will be 
evaporated in the oven for 3 days at a temperature of 
80 . After that, the dried powder was transferred to a 
sterile universal tube in the refrigerator to be used later. 
Whereas the mentha was prepare via dissolving a powder 
of 5g placed in distilled water of l00ml in conical flask, 
whereas the crude preparation has been kept overnight 
in room temperature at 2h, then subjected to centrifuging 
for 10mins at 3000rpm. Also, the supernatant that 
contains plant extract has been transferred after that to 
preweighed beaker and the extract has been concentrated 
via evaporating with the use of oven for 3 days at 80 .

*Effect of Lemon peel and mentha extract on 
Bacteria: - 

The screening related to antimicrobial activities 
regarding each one of the crude aqueous lemon peels as 
well as mentha extracts on tested bacteria utilized in this 
work has been evaluated on the muller-Htinton Agar via 

utilizing well diffusion approach. Wells with diameter 
of 6mm and depth of 5mm are borer (11). About 20ml 
regarding each one of the extracts has been inoculated 
onto wells made in spread plate culture related to each 
one of the microbial isolates. In addition, all plate is 
incubated overnight at 37c. Following incubation for 
24hrs, each one of the extract has been indicated for 
Zone of inhibition of or isolates. Zone inhibition’s 
diameters are measured via evaluating via a measuring 
sale in millimeter (mm).

Antimicrobial susceptibility testing: -

The bacteria isolates were tested for their sensitivity 
to a variety of chemotherapeutic agents by use disc 
diffusion approach. Also, the test has been done with 
the use of muler-Hinton agar through using antibiotics 
disc. The growth inhibition zones around each one of 
the antibiotic discs were evaluated to nearest millimeter. 
In addition, the zone’s diameter associated with the 
susceptibility of the isolate as well as the drug’s diffusion 
rate through the agar medium (12). 

Results and Discussion

Fifty clinical isolates from cystic fibrosis were 
distributed as follow, Burkholderia cepacia 30(60%), 
Pseudomonas oryzihabitans 7(14%), Pseudomonas 

aeruginosa 13(26%), as show in Figure 1. 
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Figure 1: Distribution of Bacteria among clinical isolate of cystic fibrosis 

Bacteria isolates have been identified on the basis of 
gram stain preliminary tests succeeded via biochemical 
characteristics of these isolates were studied and final 
identification with use VITEK2 compact system, 

It isn’t straight forward to identify cultured 
organisms obtained from the respiratory specimens 
in patients experiencing CF. The use of commercial 
systems, members of Bcc were mistaken as (amongst 
others) B.gladioli Ralstonia pikettii, Pseudomonas spp, 
Alcaligenes spp, Flavobacterium spp, Stenotrophomonas 

maltophilia and Chryseobacterium spp. The strains 
regarding such different species were mistaken as part 
of the Burkholderia cepacia complex (8). 

recA-based PCR detection and identification of the 
B. cepacia complex genomovars in the sputum.

Samples from patients experiencing CF which are 
infected with Bcc organisms have been analyzed with 
a view to investigating whether B. cepacia complex 
recA gene might successfully be enlarged from the 
preparations of the sputum DNA. B. cepacia genomovar 
was present in these sputum samples. BCR1 and BCR2 
PCR analyzes demonstrate that Bcc organisms could 
be detected from sputum DNA directly via recA gene, 
which has successfully been amplified by all samples. 
Figure 2. shows a product of the recA gene amplified by 
sputum of Bcc complex genomovars infected patients. 
Because of the non-specific binding regarding primers, 
the amplified strips were clear and sharp. also, very 
reproducible was the PCR amplification of sputum DNA 
recA géne.
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Figure2: PCR amplification of the 1kb B. cepacia complex 

recA gene from the cystic fibrosis patient sputum

The antimicrobial activity of the Lemon peel and mentha leaves extract in four concentrations (125,250,500,1000mg/
ml) tested against bacteria isolate from cystic fibrosis has been evaluated via agar well diffusion approach. as show 
in Figure 3.

Figure 3: Antibacterial activity of medical plant at four concentrations against Test bacteria, A: Lemon peel 
extract, B: Mentha leaves extract 

Result in Figure 4. shown the antibacterial 
activity related to lemon peel extracts in concentration 
(1000mg/ml) has good effect against all of the selected 
bacteria include Burkholderia cepacia, Pseudomonas 

oryzihabitans, Pseudomonas aeruginosa, the inhibition 
zone 25,28,25mm respectively. The observed 
antimicrobial activity is a result of the combination of 

more than single constituent. In addition, the different 
components could be acting in a synergistic manner (11). 
The results of this work are in accordance with other 
studies indicating comparable antibacterial activity of 
peel extracts regarding the 3 fruits on chosen bacteria 
(13). 
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Figure4: Zone of inhibition (mm) of the extract of the Lemon peel of four concentrations 
(125,250,500,1000mg/ml) on selected bacteria isolate cystic fibrosis. 

While the use Mentha leaves extract against tested bacteria is the high antibacterial activity than lemon peel 
extract as show inhibition zone 28,30,28mm respectively in concentration 1000mg/ml as in Figure 5. 

Figure 5: Zone of inhibition (mm) of Mentha leaves extract of four concentrations (125,250,500,1000mg/ml) 
on selected bacteria isolate cystic fibrosis.

The antibacterial activity has been indicated at 
different levels with the activity being strain as well as 
dose dependent. Also, the different crude extracts related 
to Mentha piperita indicated a considerable activity 
against every tested bacteria. Comparable to the results 
of this work, the biological activity related to Mentha 

piperita against pathogenic bacteria are indicated via 
(14). This result agrees with (15-17) on the effect of 
these plant on pathogenic bacteria isolate from clinical 
specimen. resemble with another study to absorved 
medical plant high effective against pathogenic bacteria 
(18).
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Susceptibility of bacteria to 7 antibiotics via 
diffusion plate approaches utilizing paper disc method 
and the recorded data indicated that Pseudomonas 

oryzihabitians and Burkholderia cepacia were sensitive 
to Gentamicin, Tobramycin, Levofloxacin, whereas it 
was resistant to Ampicillin, Penicillin, Clarithromycin 
and Oxacillin. 

Thus, the initial antibiotic therapies related to CF 
exacerbation was determined typically via the results 
regarding antibiotic susceptibility testing achieved on the 
isolates which are recovered from most-recent patient’s 
culture (19). The outer membrane regarding the gram 
negative bacteria shows a barrier to the penetration of 
various antibiotic molecules, also the periplasmic space 
containing enzymes, which have the ability to break 

down foreign molecules introduced from the outside; 
therefore, offering more greater resistance to them (20). 
This result agree with (21) on the reveal resistance of 
different antibiotics on bacteria isolate cystic fibrosis. 
Similar to another study on the effect of antibiotics on 
pathogenic bacteria (22, 23).

Figure 6. shown the comparison in antimicrobial 
activity related to menthe leaves extract, lemon peel 
and Levofloxacin antibiotics against test bacteria with 
an inhibition zone diameter of Lemon peel 25,28,20mm 
respectively, while Mentha leaves extract 28,30,28mm 
respectively, in comparison with Levofloxacin as 
20,22,18mm. On the other hand, Mentha leaves extract 
showed a lot antimicrobial activity in all tested bacteria 
than lemon peel extract and Levofloxacin antibiotics. 

Figure 6: Comparison of medical plant and Levofloxacin antibiotics against bacteria isolate from cystic 
fibrosis.

Plants as well as plant products were extensively 
utilized since a long time for treating the medical 
problems. Various researches were conducted for 
extracting many natural products in terms of screening 
antimicrobial activity (24). Similar to another study 
on the comparative effects of medicinal plants and 
antibiotisc on pathogenic microorganisms (25). The 
varying sensitivity degree of bacterial strains could be 
because of the intrinsic tolerance regarding the bacterial, 

also the combination and the nature of phytocompounds 
existing in the extracts as indicated via (26). The results 
of this study are comparable to (14) showing that the 
Mentha piperita compounds have potent antimicrobial 
activity, specifying that Mentha piperita leaf extracts 
must include effective active constituents, which are 
accountable to eliminate bacterial pathogens. 
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Conclusions

Infections in cystic fibrosis airway were poly-
microbial and a lot of possibly-dominant emerging 
pathogens exist. It is significant that adequate works 
are conducted for identifying such organisms and 
determining the optimum antimicrobial treatments. 
In this work, the effect medical plant promising 
antimicrobial activity towards most-prevalent micro-
organisms in CF, compare with antibiotics reveal most 
bacteria resistance of these. 
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Abstract 

Background High triglycerides may lead to other conditions such as hypothyroidism or liver and kidney 
disease. Certain medications, such as beta-blockers, birth control pills and steroids, can increase triglyceride 
levels. Other factors can affect triglyceride levels Methodology Biochemical tests included (serum 
cholesterol, triglyceride, LDL, RBS and HbA1c These tests were performed according to the working 
method of each analysis on the device Full automate and TUSO Hematological test included( WBC count 
RBC count Hb and PCV) These tests were conducted at CBC device .

Result illustrates a study of some biochemical variables for people with lipoma and comparing them with 
healthy peoples , where mean of the affected persons for cholesterol and triglyceride tests was 312, 296, 
respectively, compared with the control 116, 89, respectively, and the level of sugar and HbA1c in the 
affected persons was 11, 226 on Respectively compared to control 86, 3, respectively, and this explains that 
there is a direct relationship between the rise in fat and blood sugar with the emergence of lipoma

Conclusion We conclude that the most vulnerable people are those who suffer from high levels of triglycerides 
and cholesterol, as well as those with high blood sugar, as well as the genetic factor that plays a major role 
in causing this disease, as the genetic factor gave a large percentage of infection with this disease, as well as 
the quality of nutrition has a great role

Keyword: obesity, some hematological variables.

Introduction

A lipoma is a slow-growing lump of fat and is often 
located between the skin and the underlying muscle 
layer. A lipoma, which has a paste-like texture and is 
usually not soft, moves easily with a slight pressure of 
the finger. Lipomas are usually detected in middle age. 
Some people have more than one lipoma.(1,2) A lipoma 
is noncancerous and usually harmless. Treatment is 
generally not necessary, but if a lipoma is bothering 
you, hurting, or growing, it may need to be removed.

(3,4) High levels of triglycerides are associated with 
atherosclerosis, which is the hardening of the arteries 
and their thickening, and thus atherosclerosis increases 
the risk of cardiovascular disease, a condition that can 
lead to heart attacks and strokes.(5,6,7) Often someone 
with high triglyceride levels has other health problems, 
which puts them at risk of developing atherosclerosis.

(8,9,10) These conditions include obesity, uncontrollable 
type 2 diabetes, and metabolic syndrome. Metabolic 
syndrome is defined as a group of risk factors that 
include a large waist circumference, high blood pressure, 
and elevated levels of triglycerides and cholesterol.(11,12) 
High triglycerides may lead to other conditions such 
as hypothyroidism or liver and kidney disease. Certain 
medications, such as beta-blockers, birth control pills 
and steroids, can increase triglyceride levels. Other 
factors can affect triglyceride levels, including alcohol, 
diet, menstruation, exercise, and time of day.(13,14)

Methodology 

Sample collection

40 samples were collected that were divided into 20 
samples with lipoma and twenty blood samples for non-
sufferers with this disease for comparison, and many 
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biochemical and blood tests were performed. 

Biochemical test

Biochemical tests included (serum cholesterol, 
triglyceride, LDL, RBS and HbA1c )

These tests were performed according to the working 

method of each analysis on the device Full automate and 
TUSO. (15) 

Hematological test 

Hematological test included( WBC count RBC 
count Hb and PCV) These tests were conducted at CBC 
device .

Result and Discussion

Table (1) Study of some biochemical variables of patients with lipoma

Descriptive Statistics

Dependent Variable: con.mg/dl 

lipoma patientes and control biochemical tests Mean Std. Deviation N

lipoma patients

serum cholesterol 312.00 32.711 5

serum triglyceride 297.40 83.653 5

RBS 226.00 43.359 5

HbA1c 11.00 1.000 5

Total 211.60 131.638 20

control

serum cholesterol 116.00 20.736 5

serum triglyceride 89.80 7.085 5

RBS 86.60 3.782 5

HbA1c 3.80 .837 5

Total 74.05 44.416 20

Total

serum cholesterol 214.00 106.479 10

serum triglyceride 193.60 122.899 10

RBS 156.30 78.992 10

HbA1c 7.40 3.893 10

Total 142.83 119.392 40
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Triglycerides can be elevated in arteriosclerosis or 
increased artery walls (atherosclerosis); High level of 
high blood sugar, its diseases and diseases, and high 
blood sugar level; A group of groups that includes 
very large intent names of body transcript for area, 
elevated blood volume, triglycerides, blood sugar and 
lipoma. Table 1 illustrates a study of some biochemical 
variables for people with lipoma and comparing them 

with healthy peoples , where mean of the affected 
persons for cholesterol and triglyceride tests was 312, 
296, respectively, compared with the control 116, 89, 
respectively, and the level of sugar and HbA1c in the 
affected persons was 11, 226 on Respectively compared 
to control 86, 3, respectively, and this explains that there 
is a direct relationship between the rise in fat and blood 
sugar with the emergence of lipoma 

Table (2) ANOVA table of some biochemical variables of patients with lipoma

Tests of Between-Subjects Effects

Dependent Variable: con.mg/dl 

Source
Type III Sum of 

Squares
df Mean Square F Sig.

Corrected Model 514149.775a 7 73449.968 56.262 .000

Intercept 815959.225 1 815959.225 625.017 .000

cases 189200.025 1 189200.025 144.925 .000

testes 261654.875 3 87218.292 66.808 .000

cases * testes 63294.875 3 21098.292 16.161 .000

Error 41776.000 32 1305.500

Total 1371885.000 40

Corrected Total 555925.775 39

a. R Squared = .925 (Adjusted R Squared = .908)

Table 2, analysis table of variance, shows that there are significant differences in the increase of both cholesterol 
and triglycerides in patients with lipoma compared to control, and there are significant differences in the increase in 
both the percentage of sugar and the HbA1c in lipoma patients compared with the control and this indicates that there 
is a significant correlation. Among these variants and disease 

Table (3) Study of hematological variables of patients with lipoma 

Descriptive Statistics

Dependent Variable: con.mg/dl 

lipoma patients and control hematological test Mean Std. Deviation N

lipoma patients

WBC 6680.00 396.232 5

RBC 5000000.00 353553.391 5

Hb 14.00 1.000 5

PCV 44.20 1.643 5

Total 1251684.55 2226230.464 20
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control

WBC 6840.00 181.659 5

RBC 5000000.00 353553.391 5

Hb 14.00 2.000 5

PCV 42.60 5.505 5

Total 1251724.15 2226207.149 20

Total

WBC 6760.00 302.581 10

RBC 5000000.00 333333.333 10

Hb 14.00 1.491 10

PCV 43.40 3.921 10

Total 1251704.35 2197492.199 40

Cont... Table (3) Study of hematological variables of patients with lipoma 

Blood viscosity is the measure used to calculate 
the extent of resistance to blood flowing in arteries, 
capillaries, or blood vessels while performing its primary 
function of transporting food and oxygen to all tissues in 
the body, in addition to determining the strength of the 
bonding between its molecules, and it is indicated that 
viscosity depends on two basic factors, These are: the 
amount of proteins available in the blood plasma, and 
the number of red blood cells. If their percentage in the 

blood increases, a person will develop blood viscosity 
syndrome. Table 3 shows a study of some hematological 
variables for people with lipoma that WBC count was 
6680 and 5 million of RBC respectively compared 
to control 684 and 5 million of RBC respectively, not 
for healthy people, meaning there is no significant 
difference between the healthy and the patients, and the 
percentage of PCV in the affected people was 14, 44 
respectively compared to control 14, 42, meaning there 
was no significant difference between the healthy and 
the patients 

Table( 4) ANOVA table of hematological variables of patients with lipoma 

Tests of Between-Subjects Effects

Dependent Variable: con.mg/dl 

Source Type III Sum of Squares df Mean Square F Sig.

Corrected Model 187329905900000.000a 7 26761415120000.000 856.365 .000

Intercept 62670551190000.000 1 62670551190000.000 2005.456 .000

cases 15681.600 1 15681.600 .000 .999

testes 187329905800000.000 3 62443301930000.000 1998.184 .000

cases * testes 48324.800 3 16108.267 .000 1.000

Error 1000000760000.000 32 31250023750.000

Total 251000457800000.000 40

Corrected Total 188329906600000.000 39

a. R Squared = .995 (Adjusted R Squared = .994)
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Table 4 shows an analysis of variance to study 
some blood variants, not lipoma patients, and compare 
them with healthy people. It was found that there were 
no significant differences in the white blood cell count 
and red blood cell count between patients and healthy 
people, as well as no significant differences in Hb and 
PCV between patients and healthy people.

Conclusion

We conclude that the most vulnerable people are 
those who suffer from high levels of triglycerides and 
cholesterol, as well as those with high blood sugar, 
as well as the genetic factor that plays a major role in 
causing this disease, as the genetic factor gave a large 
percentage of infection with this disease, as well as the 
quality of nutrition has a great role 
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Abstract

In order to restore facial and oral deformities ,we need to use a strength, esthetically acceptable and 
biocompatible material .Heat cure acrylic resin as we used in our study(clear acrylic) for restoring facial 
deformities as it is the material that occupy these requirements. To increase the properties of acrylic resin 
we added salinized poly propylene fibers and hydroxyapatite macro fillers in 120 acrylic samples divided 
in control group and two experimental groups before and after artificial aging(100hr and 200hr).Hardness, 
impact and flexural strength are tested in this study. The results showed a none significant change in hardness 
after addition of fibers and fillers but a significant increase in hardness after artificial aging .A significant 
increase in impact strength after addition, significant decrease in impact strength after artificial aging .A 
significant increase in flexural strength after addition of fibers and fillers. 

Keywords: behavior, knowledge. Toxicity; biocompatible material 

Introduction

The rehabilitation of facial deformity specially 
the eye defect composes a dilemma for the patient, so 
in order to re-insert him to the society artificial form 
of prosthesis like ocular one is important not only 
from the esthetic point of view, but it exceeds to the 
biocompatibility, hygienic, and good mechanical and 
physical properties(1).

One of the most widely used material for ocular 
prosthesis is white and clear acrylic, but due to some 
draw backs of this material represented mainly by its low 
impact strength, and fatigue resistance, so continuous 
effort on improving their properties took place through 
adding various additives like fibers with different 
concentrations and length for example glass fibers, 
polyester and polypropylene fibers(2). For this study the 
choice goes to Polypropylene fibers since it is known 
for its good electrical and mechanical properties, has 
high melting point, plus can be splitted into smaller size, 
chemically stable, low specific gravity, heat resistance, 
and relatively inexpensive(3,4.5,6,7).

Other attempts for ameliorating the quality of heat 
cure material is by using fillers or powders like silica, 
titanium oxide, zinc oxide and aluminum oxide also with 
different concentrations and various addition methods(2).
One of the widely used fillers is the addition of hydroxy 
apatite fillers(H.A.) which has been commonly used 
in dental materials, as a good biocompatible filler for 
reinforcement, can easily be mixed with polymethyl 
methacrylate , either natural or synthetic form, HA is 
generally resorption resistant in vivo at a rate of 1 to 
2% per year, this will provide a longer structural support 
of the material(8,9). Because HA always contains traces 
of elements, like fluoride ions, and hydroxyl ions, that 
increase the crystallite size and diminish its solubility, 
that cause an increase of the apatite strength.(10,11)

So this study attempts to study the effect of adding 
both polypropylene fibers and hydroxyl appetite for 
improving some mechanical properties of heat cure 
acrylic.

Material and Methods

An overall of 120 samples were fabricated in 
the laboratory, at the collage of dentistry, Baghdad 
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University.

Two main groups were prepared for this study, 
sixty samples for each, first one is clear acrylic, while 
the second group is clear acrylic with hydroxy appetite 
macro-fillers and silinated polypropylene fibers 2mm 
in length, the two main groups were further subdivided 
into three sub-groups (control, after 100 hours and 200 
hours of artificial accelerated aging) where each of the 
subgroups had 10 samples for each test.

Sample preparation:

According to manufacture instructions the powder/
liquid ratio is mixed by (2.5:1 wt. /vol.) in a clean 
dry mixing jar with a clean wax knife. The mixture is 
covered until reaching the dough stage, then placed in 
the previously prepared mold, the same is applied with 
the second group, but with the addition of polypropylene 
fibers by 2% per weight added to the powder with the 
aid of mortar and pestle to gain a homogenous mix(12), 
whereas the hydroxy appetite macrofillers (Particles 
size (0.66μm), Riedel-de Haën AG in Seelze Hannover, 
Germany. were added 5% by weight to the monomer(13), 
then proceeding with conventional way of sample 
preparation. 

Mechanical and physical properties testing:

Impact strength test: 

Thirty samples with the following dimension of 
(80mm x 10mm x 4mm) length, width and thickness 
respectively of unnotched samples were prepared for 
impact strength test. Before testing the samples they 
were stored in distal water at 37°C for 48 hours(14).

Impact testing machine is used with pendulum of S2 
scale in an air at 23+2°C.

The specimen was clamped in a horizontal position 
precisely, then struck by two Joules of the free swinging 
pendulum. All the specimens were tested in the same 
manner. 

The impact strength test was evaluated following 
the procedure recommended by the ISO

179 with Impact testing device. The following 
equation calculate the charpy impact strength of 
unnotched specimens in Kilo joules per square meter:

Impact strength =E/bd

X103 (ISO, 2000)

E: The impact energy in Joules

b: Is the width of the specimens in millimeters

d: Is the depth of the specimens in millimeters. 

Transverse strength test:

All the specimens were prepared with the following 
dimensions (65mm x 10mm x 2.5mm), then were stored 
in distilled water at 37 Co for 48 hours before testing 
procedure(14). Instron universal testing machine (WDW-
200 E) for measuring, the specimen was positioned on 
the bending fixture which consist of two parallel supports 
(50 mm apart), a centrally located rod of 50 Kilo and the 
load was applied with across head speed of 1mm/min 
until fracture occurs. 

Surface hardness test:

The same specimen of impact strength test were 
used for testing hardness, (Shore D) durometer is 
suitable for testing hardness in acrylic denture base 
material. It consists of spring – loaded indenter (0.8mm 
in diameter), that attached to digital scale scored. For 
each sample three readings were taken (one in the center 
and the other two at each end), the mean of the three 
readings was calculated. 

Accelerated artificial aging (weather-Ometer 
device):

Clear acrylic samples could be exposed to various 
conditions like UV light, moisture and temperature 
mimicking those of natural weathering using the 
Weather-Ometer device, 

This device helps to reduce the time needed from 
days to hours through accelerated aging standardization 
used in this device the ASTM G154 (2006) cycle 7 
flat panels helps to position the samples in place in the 
Weather-Ometer device, they are exposed to 100 hours 
and 200 hours of alternated periods of ultraviolet light 
(UVA-340), composed of number of repeated cycle for 
8 hours at 60 ±3 Co temperature followed by 4 hours 
period (15 minutes of water spray and 3.45 hours of 
condensation dew at a temperature of 50±3 Co) with 
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1.55 W/m2 of irradiation.

Results

Data analyzed using SPSS V. 23.0 and the statistical 
results expressed in the form of statistical tables, the 
mean standard deviation and minimum and maximum 
values for each test represented.

The minimum values for shore A hardness test 
found in control group while the maximum values found 

in group after aging for 200hrs with fillers added.

For that of impact strength the minimum values 
found in groups after both 100hrs and 200hrs aging with 
fillers added and the maximum values found in control 
group.

The flextural strength shows minimum values in 
control group while maximum values in group aged for 
100hrs after fillers added (Tables 1, and 2)

The mean values and standard deviation for all 
tested groups expressed in the form of figures (1, 2, and 
3). 

Figure 1: Mean and standard deviation for all groups after applying Shore A Hardness test 

Figure 2: Mean and standard deviation for all groups after applying Impact strength test 
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Figure 3: Mean and standard deviation for all groups after applying flextural strength test 

ANOVA Table used to compare all groups for each test and it shows a high significant results for all tests (Table 
2). 

Table 1: One way ANOVA Table for all test results

 
Sum of 
Squares

df Mean Square F Sig.

hardness

Between Groups 79.420 3 26.473 8.593 0.000

Within Groups 110.911 36 3.081   

Total 190.331 39    

Impact strength

Between Groups 76.366 3 25.455 50.264 0.000

Within Groups 18.232 36 0.506   

Total 94.598 39    

Flextural strength

Between Groups 1819.705 3 606.568 122.104 0.000

Within Groups 178.835 36 4.968   

Total 1998.540 39    

Bonferoni multiple comparison used to show the significant differences between each two groups within each 
test and the data represented in table 2. 
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Table 2: Bonferoni multiple comparison test among all groups

Dependent Variable
Mean 

Difference 
(I-J)

Sig.

hardness

Control

before aging with fillers 0.876 1.000

after aging 100hr with fillers -1.855 0.142

after aging 200hr with fillers -2.65 0.011

before aging with fillers

after aging 100hr with filler 2.731 0.008

after aging 200hr with fillers 3.527 0.000

after aging 100hr with fillers after aging 200hr with fillers -0.796 1.000

Impact strength

Control

before aging with fillers -2.049 0.000

after aging 100hr with fillers 1.182 0.004

after aging 200hr with fillers 1.459 0.000

before aging with fillers

after aging 100hr with filler -3.508 0.000

after aging 200hr with fillers -3.231 0.000

after aging 100hr with fillers after aging 200hr with fillers 0.277 1.000

Flextural 
strength

Control

before aging with fillers -11.393 0.000

after aging 100hr with fillers -18.37 0.000

after aging 200hr with fillers -13.571 0.000

before aging with fillers

after aging 100hr with filler 
6.977

0.000

after aging 200hr with fillers 2.178 0.213

after aging 100hr with fillers after aging 200hr with fillers 4.799
0.000



1670    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Discussion

The use of heat cured acrylic resin material remain 
a popular choice to restore facial, oral congenital and 
acquired defects due to its superior qualities, like esthetic 
,biocompatibility, cheap and ease of manipulation (15), 
but yet, not fulfilling the required mechanical properties 
of the prosthesis, so in order to increase the strength of 
this material to withstand external changes to the lost 
eye or nose, extended researches tried to modify the 
material through various additives like fillers or fibers, 
to our knowledge no studies evaluate the effect of both 
, so in this research we added a combination of silinated 
polypropylene fibers and hydroxyapatite micro particles 
(16). As we discussed the results of this study can divide 
the results into three parts:

Surface Hardness is the resistance of material 
to plastic deformation typically measured under an 
indentation load (17). Results showed that the addition of 
fillers (polypropylene and hydroxyapatite micro fillers) 
produced a non-significant difference in hardness test as 
compared to control group .After A.A. (200hr) without 
fillers showed a significant difference in hardness(84.13) 
this may be due to absorption of polymer molecules 
to UV light lead to polymer structure instability ,so 
transmitting of excess energy between the molecules 
,this photochemical degradation lead to polymer 
deterioration and increasing hardness (18). this results 
come in agreement with(19) and (20) impact strength 
defined as the measure of energy absorbed by unit area 
of a material when it is broken by a sudden blow(21), 
for this test the results showed a significant increase in 
impact strength after addition of (p.p.& H.A.P.)fillers 
due to prevention of crack propagation and direction 
changing of resulting cracks (22).The decrease in impact 
strength after artificial aging in both (100hr,200hr) may 
be explained by the deterioration of the strength as it 
is a mechanical property due to the photo-oxidation 
that leads to free radicals production utilizing oxygen 
resulting in polymer chains cross linking,so increasing 
the brittlness of the material(23) . 

In this study there was a significant increase in 
flexural strength after addition of both fillers due to the 
formation of strong bond between polymer chains and 
the fillers, may be due to increase surface energy of p.p. 
fibers by chemical treatment(salinization) so, increasing 

the adhesion between fibers and acrylic resin matrix,and 
good distribution of fillers entering macromolecular 
chains of polymer, lead to the restriction of segmental 
motion of these macromolecules resulting in a significant 
increase of transverse strength (24),this come in agreement 
with(25) and disagree with (26) ,as the flexural strength 
decreased may be due different materials and techniques 
used , also the results showed an increase in flexural 
strength after artificial aging process this increase 
statistically significant but clinically non-significant as 
there is no explanation to this increase after deterioration 
of acrylic resin by aging process. 

Conclusion

Clear heat cured acrylic resin is the material of choice 
in construction of ocular prosthesis, also the addition of 
polypropylene fibers and hudroxyapatite macrofillers 
inhance the mechanical properties .The exposure of this 
material for artificial aging circumstances also can be 
inhanced by the addition of these fibers and fillers. 
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Abstract

Background: The aim of the current study was to assess the effects of different recyclrd procedures on shear 
bond strength and morphological characteristics of deboned mechanically retaining self-ligating ceramic 
brackets’ bases, then compare the results with the new brackets of the same company. 

Material and Methods: Forty-eight mechanical retentive self-ligating ceramic brackets from Damon® 
ClearTM company were used, thirty-six of these brackets were bonded to non-etched and slightly damp 
buccal tooth surface in order to permit an easy debonding of these brackets by dental tweezer, these debonded 
brackets were then allocated into three experimental groups (12 per group): recycled by sandblasting, 
recycled via an Er, Cr: YSGG laser irradiation, and recycled by flame. After recycled, twelve new brackets 
(the control) plus the previously thirty six reconditioned brackets were bonded to the forty-eight premolar 
teeth following standardized bonding procedure. 

Results: There were highly significant differences in the mean shear bond strength values among all groups 
using analysis of variance F-test; in addition, the mean shear bond strength of new brackets had the highest 
mean value of 22.90 Mpa, followed by Er,Cr:YSGG laser group 20.29 Mpa, then sandblasted group of 11.42 
Mpa, while flame group had the lowest mean shear bond strength value of 7.63 Mpa; furthermore, the results 
showed a significant difference in adhesive remnant index (ARI) among all groups. 

Conclusion: all recyclrd procedures would result in a clinically acceptable shear bond strength value. The 
Er,Cr:YSGG recyclrd procedure can effectively eradicate the adhesive from the bases of ceramic brackets 
without jeopardizing them; thus, this technique can be preferred over other recyclrd procedures.

Keyword: Recycled; Reconditioning; Sandblasting; Er,Cr:YSGG laser; Flame; Shear bond strength; 
Ceramic self-ligating brackets; Scanning electronic microscope.

Introduction

Aesthetic ceramic brackets have been available 
commercially for orthodontic use since 1980. They 
became more popular because of increasing number of 
adult patients who are seeking orthodontic treatment. 
The original ceramic brackets had a chemical type 
of retention. The bases of these brackets were coated 
with a saline coupling agent . In an effort to prevent 
enamel fracture, a new generation of ceramic brackets 
were made. The retention of these brackets depended 

on mechanical undercuts, which had a significantly 
less bond strength than the chemical bonding ceramic 
brackets [1,2] The bond strength of the mechanically 
retentive ceramic brackets is equal to or less than that of 
bond strength of metal (mechanically retentive) brackets 
[2,3]. Clinically, bond failure occurs about 17.6% [4]. In 
addition, during orthodontic treatment, the clinician 
might reposition some brackets that were not well placed 
to obtain optimal treatment results [5].

DOI Number: 10.37506/ijfmt.v15i3.15547
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There is a tendency toward simplifying the technical 
methods in orthodontics for reducing treatment costs, 
like other fields of dentistry [6]. Thus, for rebonding a 
bracket, using the same non distorted bracket instead of 
a new one seems to be the most cost-effective method, 
although adequate bond strength must be maintained. 
The main purpose of the recycling process is to remove 
adhesives from the bracket base without damaging it, or 
changing the bracket slot dimensions [4,7,8]. The shear 
bond strength (SBS) of recycled brackets is affected 
by many factors involving microscopic destruction 
of bracket base features, bracket base design, and the 
amount of adhesive that remained on the base and also 
the method of bracket removal [4,9,13]. Different methods 
have been proposed to remove the remaining adhesive 
from the ceramic bracket base for rebonding [11]. In-
office methods such as heating methods (direct heating), 
mechanical methods (sandblasting or using green stone 
or tungsten carbide bur) [12,13,14], and recently laser have 
been used for bracket recycling. Demand for use of laser 
in orthodontic had increased during the past years [15]. 
Lasers such as Er:YAG, Nd:YAG, Er,Cr:YSGG and 
CO2 are used for removal of adhesive remnants [10,16]. 
Development of Er:YAG laser and recently Er,Cr:YSGG 
enabled the removal of composite from the bracket base 
or tooth surfaces completely with no destructive side 
effect [17]. 

Materials and Methods

Teeth:

A total of 84 premolar teeth, extracted for orthodontic 
purposes which were cleaned with running water and 
stored in 0.1% (weight/volume) thymol solution at room 
temperature. The teeth were free of caries, restorations, 
and enamel defects and none of them had previous 

endodontic treatment. All samples were examined under 
dental unit lamp and any cracked teeth were excluded 
from the study.

Brackets: 

Forty-eight upper premolar passive self-ligation 
ceramic brackets from Damon® Clear‐ (Ormco 
Company, CA, USA) were used in this study. The 
brackets had a mechanical interlocking pads and the slot 
dimension are 0.022 ×0.028 of an inch and the base area 
of the bracket was 10.45 mm².

Shear Bond Strength Test:

Shear bond strength test was performed by using 
a Tinius-Olsen Universal testing machine (H50KT, 
England), with a load cell of 5 KN and the crosshead 
speed was 1 mm/minute [26,27], an occluso- gingival force 
at bracket-tooth interface was applied while the specimen 
was fitted in the lower jaw of the testing machine. The 
debonding forces were documented until bond fail ure 
occurred. The force was measured in Newton (N), which 
then was converted to Megapascal by dividing the force 
on the surface area of bracket’s base (10.45 mm².).

Results

Table 1 showed the mean shear bond strength 
(SBS), standard deviation (S.D.), minimum (Min.), 
and maximum (Max.) values of all groups. The highest 
mean shear bond strength value was in the control group 
(22.899 ± 9.330 MPa), followed by Er,Cr:YSGG laser 
group ( 20.288 ± 5.563 MPa), then the sandblasted group 
showed the third place (11.415 ± 2.818 MPa, while 
flame group had the lowest mean shear bond strength 
value (7.624 ± 1.677 MPa).

Table 1: Descriptive statistics of the shear bond strength (MPa) for different groups

Groups Mean S.D. S.E. Min. Max.

Control 22.90 9.330 2.693 10.05 36.52

Flame 7.63 1.677 0.484 5.54 10.85

Er,Cr:YSGG 20.29 5.563 1.606 9.88 27.27

Sandblast 11.42 2.818 0.814 7.9 15.95
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As can be seen from table 2, Post hoc Tukey’s HSD 
test showed that there were high significant differences 
between the control group and flame, and sandblasted 
groups (p<0.01), while there was no significant 
difference between the control and Er,Cr:YSGG 
groups (p<0.05), on the other hand there was a high 

significant difference between flame and Er,Cr:YSGG 
groups, however, there was no significant difference 
between flame and sandblasted groups, also there was 
a significant difference between Er,Cr:YSGG and 
sandblasted groups. 

Table 2: Post hoc Tukey’s HSD test for multiple comparisons.

Groups Mean Difference p-value

Control

Flame 15.275 0.000 (HS)

Er,Cr:YSGG 2.612 0.717

Sandblasted 11.484 0.000 (HS)

Flame
Er,Cr:YSGG 12.663 0.000 (HS)

Sandblasted 3.791 0.369

Er,Cr:YGSS Sandblasted -8.873 0.001 (HS)

SEM pictures displayed variances between the three recyclrd procedures. Figure 1 presented a classic SEM 
photos of brackets’ bases before bonding. Some residual adhesive was evident on the base of the bracket processed 
by flaming and micro structures was maintained (Figure 2). The brackets that were reconditioned by Er,Cr,:YSGG 
laser appeared with a bit amount of adhesive; however, there was no microcracks and the retentive micro structures 
of the base were unchanged, with a clean base surface, which closely resembles that of an unused brackets (Figures 
3). SEM images of the base of sandblasted bracket revealed no adhesive remaining and micro-smoothening of the 
bracket base (Figure 4). 

Figure 1: New bracket under x100. and x300. magnifications.
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Figure 2: Flamed bracket under x100. and x300. magnifications.

Figure 3: Er,Cr:YSGG laser bracket under x100. and x300. Magnifications.

Figure 4: Sandblasted bracket under x500. and x1000. magnifications. 
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Discussion 

Several techniques were used for recycling of 
orthodontic brackets to remove the remaining adhesives. 
These methods include air abrasion, wear by silicon 
carbide bur, microetching, lasers and industrial recycling 
procedures. Each method should provide acceptable 
bond strength, create less destructive side effects, be 
easy to use, and less time consuming. The purpose 
of recycling is to eliminate the remaining adhesives 
completely from the brace’s base with no harm or 
change to the base features and slot dimensions. This 
study was intended to estimate and compare the shear 
bond strength of reconditioned ceramic brackets via 
flame, sandblasting, Er,Cr:YSGG laser and with new 
brackets of the same company. In this study, the mean 
SBS in all groups of brackets recyclrd procedures was 
higher than the clinically adequate SBS (5.9 to 7.8 MPa) 
as proposed by Reynolds [27].

Flaming is the oldest method used to remove 
adhesives from the ceramic bracket base. Lew et al. 
1991 used this method for adhesive removal from the 
ceramic bracket base, they reported that bond strength 
of these processed ceramic brackets was significantly 
lower than that of other methods of bracket recycling, 
their results were in agreement with the results of our 
study. These finding was also similar to the results 
obtained by Han et al. [28], Mirhashemi et al. [11], and 
Martina et al.[23] Although ceramic brackets are the 
only type of brackets that can maintain their dimensions 
during flaming, Martina et al. [11] and AL-Lwezy et al. 
[8] reported that when ceramic brackets are heated, they 
showed high resistance and maintain their slot form and 
dimensions after recycling; but there were very slight 
change in the weight of the brackets. The decreased SBS 
of recycled ceramic brackets via flame may be due to 
the composite resin was cracked and displaced from the 
ceramic bracket, it partly eliminated the irregularities in 
the zirconium layer at the base of the bracket which were 
created by the manufacturers to increase bond strength 
by providing mechanical retention for the composite 
resin, in addition to that not all the adhesive were 
removed completely from the bases.

Sandblasting was mainly used for composite 
roughening, enamel etching and remove adhesives from 
the bracket base. In our study, the SBS of sandblasted 

group was a about 11.42 Mpa, which had third place of 
SBS value after the control and Er,Cr:YSGG laser groups. 
These readings agreed with those of Mirhashemi et al. 
[11], this was probably due to the fact that sandblasting 
worked on the entire surface of the base and might 
eradicate most of the gentle undercuts on the bonding 
pads of the ceramic brackets, in addition to the fact that 
the aluminum oxide particles may fill the small hallows 
that performances as a retentive mean for the brackets.

Sandblasted ceramic bracket’s base appeared as 
that the overall construction of the retentive pattern 
(undercuts) was distorted and the entire surface was very 
smooth, while the depth of the small holes seemed to be 
less, which might be due to the aluminum oxide particles 
occupied these holes or may be these particles remove or 
scrape the outer layer of the bracket base.

There is an acceptance that reusing of non-damaged 
ceramic or metal brackets is cost-saving. One criticism of 
the use of reconditioned products is that it may increase 
the risk of cross-infection. However, Buchman in 1980 
stated that any contamination due to the previous use of 
a recycled appliance is limited as the recycling treatment 
effectively cleans and decontaminates the appliances [29]. 

Conclusions

Based on the results of this study the following 
conclu sions were produced:

1. All reconditioning procedures were effective for 
recycling of mechanically retentive ceramic brackets. 

2. The SRS means of the sandblasted and flamed 
ceramic brackets, were though significantly lower 
than that of control group; but exceeded the minimum 
clinically adequate level.

3. The shear bond strength of brackets recycled with 
Er,Cr:YSGG laser and new brackets wedre very close an 
nearly the same. 
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Abstract 

 Diabetes is a prolonged disease that can product in both lengthy term and little term complications. • Lengthy 
term complications are affected by years of great blood sugar intensities in the blood vessels. • Danger of 
complications rise the longer blood sugar heights are not below control. Several diabetes complications 
don’t perform until after several years of having the disease. Aim of the learning To discovery out the 
Relation among Omentin-1 ,Fibrinogen and HbA1c In patients by DFU . study sixty person with DFU and 
sixty person actually healthy were reserved as a control group.

Serum Omentin-1 ,fibrinogen determind by enzyme- linked immunosorbent assay (ELISA) . COBAS 
HbA1c kit was resolute by colorimetric technique .Serum stages of omentin-1 was significantly deference 
in DFU group related by control and fibrinogen was significantly deference in DFU group compared with 
control group . A significant negative relationship among Omentin-1 then HbA1c and significant positive 
correlation between fibrinogen and HbA1c . 

Key words: Diabetic foot ulcer, HbA1c.

Introduction

Diabetic foot unique of the greatest significant and 
disconcerting complications of diabetes, demarcated as 
a foot natural by ulceration that is interconnected with 
neuropathy and peripheral arterial disease of the lower 
member in diabetes patient . The vascular complications 
of (T2DM) can be affected by any microangiopathy 
or macroangiopathy (1). The macroangiopathy in 
T2DM is a form of faster atherosclerosis disturbing 
carotid, coronary in addition to peripheral arteries. This 
occurrence inside the big vessels rises the incidence in 
addition to occurrence of diabetic foot ulcer in diabetic 
patients (2) . To this day, DFU is the leading reason of 
lower end amputation in diabetic patients, in addition 
known to give a poor prognosis to the patients (3). 

Omentin-1 (intelectin-1) (34 kDa) is a newly 
recognized fat deposition definite adipokine .It is identified 
protein consists of 313 aminoacids . It is considered to 
be very much and selectively stated in visceral omental 

adipose tissue (AT) (4). Omentin-1 uttered in the heart 
(epicardial fat), ovary lungs and placenta, however in 
these organs, the action of omentin-1 have nonetheless 
to be recognized. Omentin was firstly called in intestinal 
Paneth cells and has been associated in the gut defensive 
mechanisms in contradiction of pathogenic bacteria . 
Omentin -1 is the main circulating form of omentin (5).

Serum fibrinogen is an inflammatory indicator that 
has significant part in the pathogenesis of inflammation, 
thrombogenesis, atherosclerosis and increase of 
vascular complications in patients T2DM(6) . It has 
been established that patients with DFU have upper 
fibrinogen stages than those without some ulcers (7). 
that discovery in patients with diabetic is an improved 
level of fibrinogen clearance, with smaller fibrinogen 
circulating half-life (8)(9) .

Previous studie found decreased serum levels of 
Omentin-1 in DFU (10) . increased serum levels of 
Fibrinogen and HbA1c in DFU (11) . In this study, the 
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association among Omentin-1, Fibrinogen then HbA1c 
was study .

Patients and Methods

Complete history was engaged from completely 
patient which comprise: residence, age, smoking , 
surgical, drug , family and medical history and No drugs 
were agreed to patients may affect with the measured 
factors. Sixty actually healthy person (who are sex-
matched and age patients group designated as a control 
group . control person have no account of chronic 
disease such as not smoking and rheumatoid arthritis 
.The statistical study made by using SPSS version 18 for 
windows. Data were articulated as Mean ± SD. routine 
supply variables was measured by Student¢s F-test and 
Pearson association analysis that have been used to 
determine important variance among two groups. 

Results and Discussion

The results in( table- 1) reveals a greatly important 
decrease in sera level of Omentin-1 in patients by DFU 
group cases associated with control group(P<0.01) and 
highly significant increase in the sera near Fibrinogen 
and HbA1c in patients with DFU group cases associated 
with control group(P<0.01) .

Omentin-1 is an anti-inflammatory adipokine, 
instead, it plays a significant part in controlling insulin 
sensitivity through endocrine and paracrine factor which 
controls the glucose metabolism and insulin sensitivity 
in the controlled level of omentin-1 in adipose tissue, and 
also to increasing of the insulin indicator transduction 

through stimulation of protein kinase (AKT/protein 
kinase B). Therefore, distribution of fat in the body 
concerning the visceral and fat depot in subcutaneous it 
was enhanced (12) . 

Omentin-1 accelerated insulin to control glucose 
transport and metabolism at remote sites like muscle, 
liver and subcutaneous fat .Secreted omentin-1 in blood 
human leads to an accelerated insulin sensitivity (13).                 

Fibrinogen is protein, production could be stimulated 
by inflammation and interleukin-6 . inflammation and 
augmented IL-6 appearance in DFU might be a stimulator 
for fibrinogen by increasing transcription of three genes 
coding peptide of fibrinogen . hyperglucagonemia in 
type 2 diabetes influence add the improved production 
of plasma fibrinogen (14) .

 Fibrin, roles primarily in early step of wound 
healing. It systems a impermanent clot matrix toward 
end bleeding and deliver a scaffold care cell migration 
and proliferation, assisting transition from inflammation 
repair . As wounds close, the fibrin matrix constricted 
by fibroblasts interchanged by mature collagen fibrils 
through the matrix alteration process (15) . The relationship 
among glycemic control and fibrinogen levels down to (1) 
glycosylate fibrinogen is less predisposed to plasminm 
degradation (2) insulin deficiency in diabetic’s results in 
variance protein synthesis (16).

From the effects , can arrange a high significant 
negative correlation among Omentin-1 , HbA1c but a 
high significant positive link between Fibrinogen and 
HbA1c in DFU . 

Table (1) parmeters of DFU and control Groups. 

P values
Control

n=60 
DFU 
n= 60

Parameter

 P <0.01
(487.5±83.50)(127.39±57.95)Omentin-1 ng/ml

P <0.01(3.78±1.31)(11.44±1.67)
Fibrinogen 

  mg/ml 

P <0.014.9± 0.9 6.62 ± 0.514  HbA1c  
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Table (2): Pearson’s relationship between Omentin-1,fibrinogen HbA1c stages of in different groups (n= 
120) 

   parameres DFU group    control

r p r p

Omentin-1 vs  

HbA1c

Fibrinogen vs  HbA1c

 -0.52   0.05  -0.54    0.05 

0.825 0.01 0.181 0.05
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Abstract

For the assessment of Galectin-3 leveland toinvestigate the possible relation of Galectin-3 with age, gender 
and different stage and grade of bladder cancer in Babylon province. Galectin-3 was measured in two hundred 
subjects; 100 diagnosed with bladder cancer and 100 healthy subjectswere registered in this revision.The 
age of patients and control ranged between (38-79) years.The level of Galectin-3was assessed in serum by 
enzyme- linked immunosorbent assay (ELISA)technique.Serum levels of Galectin-3displayed a significant 
increase in bladder cancer group associated with control group (p<0.01). Amongbladder cancer patients in 
Babylon province, increase Galectin-3 concentration indicate the significant relationshipwithbladder cancer.

Keywords: Bladder cancer, Galectin-3; Patients; health; Enzyme 

Overview

A multifacetedillnessconnected with high morbidity 
and death rates if not cured is Bladder cancer (BC)(1).The 
most common type of BC is superficial tumors consist 
about 70% of all cases, it can repeated but in general 
is not lethal, on the other hand muscle-invasive tumors 
represent 30% of all cases associatedwith danger of 
death(2).

For Iraq and United State America (USA) BC is 
concerning as second and fourth greatestcommunal 
cancer, in male and in female as tenth and eleventh 
greatestcommunal cancer respectively(3).

Bladder cancer occur mostlyin subject with age 
greater than 50 years old. 69 years old considered as the 
age of diagnosis in males, while in female 71 years old, 
that mean the risk of BC is increase with increase of age 

(4).

The main risk factor for BC is smoking, consist 
about 50% of cases(5). While Industrialcontact to 
chemical consist about 10% of all cases (6).

The family of broadly distributed carbohydrate- 
binding proteins are Galectins(7).Galectins have one or 
two highly preserved carbohydrate recognition domains 
(CRDs) in Mammalian, the main function of CRDs is to 

recognizing-galactoside residues(8).

There are three subgroups of Galectinsrendering 
to the number and function of CRD: (1) single CRD 
that form non-covalent homodimers is found in Proto-
type Galectins.(2) two distinct CRDs linked by a non-
conserved 70 amino acid sequence is found in Tandem-
Repeat Galectins these amino acidallowsgalectin to bind 
two carbohydrate epitopes(9).

(3) one CRDassociated to a unique N-terminal 
domain of about 120 amino acidsis found in Chimera-
type Galectin (galectin-3),these amino acid rich in 
proline and glycine. Based on the concentration and 
presence of the ligands theN-terminal domain in Gal-3 
is able to form homo-dimers and oligomers(10).

Galectin-3 (Gal-3) is a multifunctional protein that 
plays essential roles in various biological functions 
like cell spread, migration, apoptosis, immunity, 
cell adhesion,infection, anddifferent disease like 
cardiovascular remodeling, in various autoimmune 
and inflammatory processes, tumor progression as well 
as metastasis. Dependent on the particular tissue and 
subcellular position galectin have different types for 
activities(11).

DOI Number: 10.37506/ijfmt.v15i3.15551
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The roles of Gal-3 in cancer have been 
heavily investigated, through cancer progression, 
numerousresearchstated that Gal-3 concentration is 
elevated(12).

Pathologically Gal-3expressed in varioustumors. 
Anti-apoptotic activity is the probablereason for cancer, 
found that it correlate with high level of Gal-3 in the 
circulation(13).

For now,cells during injury and inflammationsecreted 
Gal-3 to the surface and into natural fluids, as a result 
in various cancer Gal-3 can be used as a diagnostic or 
predictive biomarker(14). 

Methods

Ethical issues

Dependent on the native ethics group these study 
was agreed,all patients participated give an idea about 
the purpose of the review, agree, and signed consent 
were informed. 

Study design

This revision designated as a case-control study.

Patients and control

The present study included 200 subjects. One 
hundred subjects with bladder cancer were divided into 
two groups (clinically diagnosis depend on pathological 
stage), the first group includes46subjects with non-
muscle invasive bladder cancer, the second group 
includes54patients with muscle-invasive bladder cancer, 
were participate in this study, complete historyfrom all 
patients was taken, which include: of age , gender, family 
history , residence ,smoking habits and occupation status. 

The third group include 100 apparently healthy 
individuals (control group).

Patients with another type of cancer,immunological 
diseases, Secondary Bladder cancer invasion from 
adjacent cervix, prostate, or intestine carcinoma, patients 
with Systematic lupus erythematosus (SLE) and Anti- 
phospholipid syndrome (APS), all were excluded from 
the study.The age of these groups from 38 to 79 years.
SPSS version 20 was used forthe statistical analysis. All 
the results as Mean ± SD, P values less than 0.05 give an 
idea that the result is significant. 

Chemicals and methods

Determination of serum Galectin-3 concentration 
by the sandwich-ELIZA kit as the method. In this kit, 
an antibody specific to Galectin-3 was pre-coated to the 
micro- ELIZA plate (Bioassay Technology Laboratory, 
ELIZA kit).

Results 

The study groups consist of 200 adults designate on 
two categories:

1- Adults havebladder cancer (n=100)

2- Adults as control group (n=100)

Age

The variance in age (as mean) recorded no 
significant different between control and bladder 
cancer group,demonstrated in Table. 1.The frequency 
distribution of patients with bladder cancer according to 
age was as following: 16(16 %) cases from 38-48 years, 
20 (20%) casesbetween 49-59 years, 30 (30%) from 60-
69 and 34 (34%) from 70-79 , as shown in Figure 1.

Gender 

The study include 100 patients with bladder cancer 
of bothgenders ,78 (78%) men and 22 (22%) women, 
so men were at higher risk to get bladder cancer as 
compared with women, as shown in Figure 2. 
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Table (1):The Age of studied groups.

Groups Number
Age

Means ±SD
Range P-value

Bladder cancer group 100 63.3 ± 11.8 38-79

P >0.05

Control group 100 60.2 ± 8.6 30-69

SD: standard deviation; non-significant at p > 0.05 

Figure ( 1):The frequency distribution of bladder cancer patients according to age. 

Figure (2): The ratio of females to males in Bladder cancer patients. 
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Correlation ofGalectin-3 level with age, gender and 
different stage and grade of Bladder cancer patients. 

Table (2) shows increase concentration of Gal-
3 with significant mean differences between bladder 
cancer patients and control group. While, there were no 
significant association of Gal-3 level with different age 

and gender groups.

Based on deepness of invasionpatients with NMI 
TCC were categorizedinto Ta, T1, and CIS tumors.The 
median and range of Gal-3 in different stage and grade 
were demonstrated in table (3):

Table (2):Mean difference of Galectin-3 in Bladder cancer patients and control and different age and 
gender.

Groups No.
Galectin-3

Pg/ml
(Mean ± SD)

P value

CA Bladder group 100 256.96 ± 68.62

< 0.05

Control group 100 166.46 ± 64.95

Age groups (years)

38-48 16 220 ± 14.1

> 0.05

49-59 20 238.2 ± 20.6

60-69 30 267.7 ± 76.8

70-79 34 271.6 ± 98.09

Gender Groups

Male 78 256.3 ± 104.4

> 0.05

Female 22 257.1 ± 56.5

SD= standard deviation;p< 0.05: significant 
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Table (3): Galectin-3 in the studied groups.

Groups No. Median (range) Galectin-3 level (pg/mL)

MI 54 229 (188-550)a

NMI 46 210 (150-356)

Ta 20 207 (150-356)b

T1 14 240 (170-290)c

CIS 12 280 (150-345)

PUNLMP 22 160 (150-356)

Low grade TCC 24 217 (150-345)

High grade TCC 54
229 (188-550)d

a p< 0.05 vs. NMI group.

b p< 0.05vs. MI and CIS groups.

c p> 0.05 vs MI, Ta and CIS groups.

d P<0.05 vs. low grade and PUNLMP groups.

TCC: Transitional cell carcinoma; NMI: Non- 
muscle invasive bladder cancer; MI: Muscle invasive 
bladder cancer; PUNLMP= Papillary urothelial 
neoplasm of low malignant potential; Ta: tumors 
invading the lamina propria ;T1: tumor invade sub-
epithelial connective tissue ; CIS: carcinoma in sito. 

Discussion

Diversity of neoplastic cell types is associated with 
cell growing, cellular adhesion method, transformation , 
cell proliferation, me tastasis, and apoptosis, these cases 
is accompanied with elevated expression of Galectin-3 
(a member of the galectin gene family)(15).

Oncogenic signalsand decrease apoptosiscan 
improved by intracellular galectins which stimulate 
tumor transformation and proliferationin tumor cells(16).

The present findings were coinciding an Egyptian 
study done by GendyH,et al(13)were reported significantly 
elevated serum Gal-3 in patients than control group. 
This fact was confirmed with the study conducted by 
JohannesL ,et al. (17)recommended that leakage of 
Galectin-3 fromtissue may be the main causes of highly 
serum Galectin-3 level, that make it as a promising 
biomarker for the disease.

Age , body mass index or sex is not associated 
with Gal-3 that madeGal-3 is a stable biomarker(18).
Still, Gal-3 does not display circadian variation and 
risesslightlyafter exercise, recurring to usual levels 
later(1-3 hrs)(19).Our finding in harmony with some 
previous studies (11,20)observed that serum Gal-3 values 
are virtually independent on age and sex, but our 
finding opposed other research that foundgreater Gal-3 
concentration in females(21,22).
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On the other hand, the level of Gal-3 is increased in 
relation to the increasing degree of tumor differentiation 
and reported that Patients with muscle-invasive bladder 
cancer have higher serum Gal-3 level,associated 
with patients with muscle non-invasive tumors. Also 
patients with high-grade transitional cell carcinoma 
when likened with low-grade tumors and PUNLMP.
Furthermore,patients with MI and CIS have 
elevatedGal-3 level(p>0.05) compared with Ta tumors, 
while there are no significant different when compared 
MI tumours to tumours invading the lamina propria 
(T1), and when linking T1 to Ta and T1 to CIS.

The epithelial–mesenchymal transition (EMT) can 
be activated by Gal-3 to stimulate cancer metastases(23).

Besides, Gal-3 could inhibit cell apoptosis, it 
could also facilitated angiogenesis by its carbohydrate 
recognitiondomains (CRDs) (24).These finding is 
consisting with the earlierstudiesshowed that elevated 
Gal-3 is dangerous, the depth of invasion, lymph 
nodemetastasis, distant metastasis and TNM stages 
in different kind of cancer was associated with Gal-3 
level(25,26,27).

However, Gendya H,et al(28) failed to demonstrate 
this relation and informed no major sta tistical change in 
serum Gal-3 levels indiverse stage and grade of bladder 
cancer. 

Conclusion

Among bladder cancer patients in Babylon province, 
increaseGalectin-3; indicate the significant linked 
between Galectin-3and bladder cancer. 
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Abstract

Background: Rickets of prematurity is a familiar status that leads to pathological fractures. Deficiency of 
minerals leading to disturbed formation of bone is the most popular factor giving rise to disease and preterm 
infants are at increased risk of developing this condition.

Objectives; To identify the incidence of rickets in preterm babies, and studying the risk factor associated 
with this disease like age, gender, residence, type of feeding, and changes in some biochemical tests.

Patients and Methods: Across sectional study done in an outpatient clinic in maternity and childhood 
teaching hospital, cases included in this study were children below two years old and were delivered before 37 
weeks of gestation. The diagnosis of rickets was done radiologically. All studied babies, data were collected 
by history about (gender, age, type of feeding, and residence). Cases which diagnosed radiologically as 
rickets, a serological test was done for (serum calcium, phosphorus, alkaline phosphatase, and vitamin D). 

Results: (29.3%) of preterm babies were diagnosed as rickets of prematurity. The most common age reported 
with rickets was from 3months to less than13 months. Un-supplemented breast milk feeding was reported as 
a significant risk factor while residence and gender variation were not. High alkaline phosphatase level was 
reported in more than (90%) of rickety children. 

Conclusion: A high incidence of rickets was found in preterm babies. Un-supplemented breastfeeding is an 
important risk factor for the disease. Alkaline phosphatase activity and radiological features are important 
for screening. 

Keywords: Preterm babies, Rickets, Risk factors, West Iraq.Running title; Rickets in preterm babies at 
Ramadi city. 

Introduction 

 Prematurity is a live-born baby with a gestational 
age below 37 weeks. 1 

Definition of rickets is a bone disease distinguished 
by growth retardation related to the expansion of the 
hypertrophic chondrocyte layer of the growth plate and 
a defective mineralization of bone .2

Through pregnancy period, calcium and phosphorus 
are actively transmitted from the mother to her fetus, 
attaining the maximum increment rate at 32 to 36 

gestational weeks for calcium of 100 to 130 mg/kg of 
the weight of fetus per day and phosphorus, 60 to 70 
mg/kg of the weight of fetus per day 2. Tremendous 
growth occurs during the 3rd trimester, and the higher 
increment rate is the result of the increase the need of 
the fetus for skeletal development. 3As a result, calcium 
and phosphorus needs rise with lower age of gestation 
to compensate for the lack of these minerals accretion. 
Besides, human milk and standard formula have no 
sufficient calcium and phosphorus to provide the 
requirement of preterm infants 2,4. 

DOI Number: 10.37506/ijfmt.v15i3.15552
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Most babies have no clinical signs and symptoms, 
and that x-ray finding and biochemical study established 
the diagnosis. Infants can have non-traumatic

fractures, mostly on the legs, arms, and ribs. 
Clinically Most fractures are not suspected.5

Measurement of serum levels of calcium is not a 
dependable tool for screening because those who are 
newly delivered can preserve normal calcium level in 
spite of a bone calcium wastage. The earliest indicator 
of mineral metabolism disruption is hypophosphatemia, 
serum phosphate levels <5.6 mg/dl have been highly 
linked with the existence of radiological finding of rickets 
in premature infants. Alkaline phosphatase is a bone 
turnover marker, values higher than 500 IU/L revealing 
bone homeostasis impairment and levels higher than 700 
IU/L are correlated with bone mineral loss, in spite of the 
lack of clinical signs. Patients mostly have normal values 
of vitamin D. Low serum phosphorus level stimulates 
renal one alpha-hydroxylase, so levels of 1,25 vitamin D 
are high or high normal. Alkaline phosphatase values are 
elevated oftenly but may be at normal levels.3-5 

The diagnosis is established by radiologic findings, 
which is best seen in wrists. 6 X-ray of the wrist 
demonstrates thickened growth plate, fraying, cupping, 
and widening of the metaphyseal distal end 7. 

Habitual use of fortified human milk or special 
premature formulas containing high mineral supplement 
has decreased the frequency of rickets with prematurity, 
especially in very low birth weight preterm newborns.8 
Many studies suggest giving preterm infants doses of 
calcium from 100-220mg/kg/day, and that of phosphate 
supplementation, most reports recommend doses from 
75-140mg/kg/day, 4,8 and for the daily dose of vitamin D 
from 800-1000 IU/day .9

The present study was designed to describe the 
prevalence of rickets in premature babies, to identify age 
and sex distribution of rickets and some associated risk 
factors such as residence and types of feeding among 
Ramadi city population, and to identify the biochemical 
findings in positive cases. 

Patient and Method

 Data was collected by direct interviews with the 
parents in the outpatient clinic and pediatrics ward 

of Al-Ramadi Teaching Hospital for maternity and 
children, west of Iraq. The parents were given a full 
explanation about the purpose of the study and assurance 
about the confidentiality of the information and that the 
participation was completely optional. 

After taking full permission from the director of the 
hospital a cross-sectional study started on children less 
than 2 years of age, who attending hospital during the 
period from the first of January 2020 to the last of June 
2020 over 6 months selected randomly. 

Exclusion criteria ;

1. All children more than two years old. 

2. Children on tonics and vitamin D supplements.

3. Children who were delivered ≥37 weeks of 
gestation. 

 A specially designed data papers was used to 
gather the information from parents or caregiver. The 
information contain data on; name, the age which 
categorized into 3 groups under 2 months, from 3months 
-<13 months and 13months -<25months, gender, 
residence whether rural or urban areas and duration of 
pregnancy to know whether the child is term or preterm. 
Also a detailed history of feeding; breast, bottle, or 
mixed feeding.

All cases sent for X-ray of the wrist, looking for signs 
of rickets which include; frying, cupping, widening of 
the wrist, decrease bone density. Wrist X-ray was done 
by an expert technician and reports of X-rays were done 
by an expert radiologist, In this study, the diagnosis of 
rickets depends on radiological findings.

 Children who diagnosed radiologically as rickets, 
a serological investigation was done for calcium, 
phosphorus, alkaline phosphatase, and vitamin D levels.

The collected data were checked for accuracy by 
using the Statistical Package for Social Sciences (SPSS). 
Chi-square tests were used and a P-value level of <0.05 
was considered as significant throughout the study. 

Results 

The total studied cases were (140) preterm baby, 
41(29.3%) of them were diagnosed by radiological 
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examination of the wrist as rickets. Boys were reported 
in (53.6%) of cases and girls (46.4%). As shown in 
Table 1.

Regarding age, most of the rickety preterm babies 
were reported from 3 months to less than 13 months old 
(78%). As shown in Table 2.

Regarding type feeding, most of the cases 
were reported in un-supplemented breastfeeding 
babies(53.6%). As shown in Table 3.

(58.5%) of rickety preterm babies were living in 
rural areas and (41.5%) of them were living in urban 
areas. As shown in Table 4.

Biochemical changes in diagnosed preterm rickets 
cases revealed that serum calcium was found to be low 
in only (10% ) of cases, serum phosphate level was 
recorded low in (59% ) of cases, while serum alkaline 
phosphatase level was recorded high in (90%) of cases. 
Serum vitamin D level was low in (32%) of cases. As 
shown in Table 5. 

Discussion

The metabolic bone disease of prematurity or 
rickets of prematurity is a complex metabolic bone 
disease characterized by inadequate postnatal bone 
mineralization compared with the rate of fetal mineral 
absorption.10     

 In this study, the incidence of rickets was (29.3%) 
among premature children, as a result of different 
definitions and no general agreement on diagnostic 
criteria, the incidence of rickets varies greatly from 
one study to another. Yet , the incidence of rickets of 
prematurity is related inversely to gestational age and 
weight at birth.11 Results obtained that rickets of preterm 
babies occurs in 20-30% of newborn children under 
1500 g and 50-60% of newborns weighing under 1000 g. 
12, 13 Arani KS etal found that the incidence was 32.7% 
14, based on birth weight. While Mishra S etal study in 
Iran found the incidence was 23.3% 15. In the present 
study, the higher rate of cases of rickets in preterm 
babies reflects the ignorance of the risk of this problem.

 In the present study boys somewhat more than girls 
with non-significant statistically, other studies showed 
the same results 1,6; but no another study showed a 

significant variation in sex in rickets of prematurity. 

Regarding the type of feeding, in this study, un-
supplemented breastfeeding infants were more liable 
to have rickets of prematurity than those with formula 
milk. Siddhartha S etal 16 study reports the same result. 
Human milk is recommended for enteral feeding of all 
premature infants; however, it supplies deficient amounts 
of various nutrients, including calcium and phosphorus, 
to meet the needs estimated for these infants. This is an 
important reason to use breast milk supplements.17 

In the present study, the most reported age of 
diagnosis of rickets in preterm babies was from 3 months 
to less than 13 months, similar results were obtained 
by Rustico S E etal .18 Other researches demonstrate 
that the time of appearance of rickets of prematurity 
usually varies between postnatal 6th and 12th weeks. 
19. Researches showed that in premature infants with 
gestational age under 32 weeks, bone mineral content 
was found to be 25% to70 % lower than term infants 20.

 Regarding biochemical results, calcium serum level 
was reported low in (11%) of rickety preterm babies, 
phosphate serum level was reported low in (59%) of 
rickety preterm babies, and that alkaline phosphatase 
serum level was high in (90%) of those babies while 
vitamin D serum level was low in only (32%) of 
cases. Pieltain C etal in Hong Kong 21 and Bozzetti 
V, Tagliabue P in Italy 22 also reported similar results. 
Studies showed that rickets in Infancy associated with 
normal levels of serum calcium and a low or low normal 
level of serum phosphorus .23 In the majority of cases of 
rickets in preterm babies, vitamin D levels are normal 
18,24, but in opposite Al-Mustafa Z H etal study on term 
babies in Saudi Arabia 25 demonstrate (75%) with a low 
level of vitamin D in patients with rickets. Alkaline 
phosphatase serum levels are usually raised in infants 
with active rickets, and that authors have recommended 
that sequential estimations might help anticipate disease. 
26.

 All diagnosed rickety babies in this study had some 
degree of radiological changes proposal of rickets, for 
example, cupping, fraying, widening of the epiphyseal 
growth plate, and poor mineralization of trabecular bone. 
The radiological test very helpful for early diagnosis; 
however, screening test requires both radiological and 
alkaline phosphatase activity measurement to enable 
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neonatologists to minimize risk factors and optimize 
nutrition and mineral supplementation.19

No considerable variation was reported between 
provincial and urbanized cultures as a risk for rickets in 
preterm babies. No other study was found a significant 
difference in residence, and this can be explained by that 
rickets of prematurity had certain etiologies other than 
exposure to sunlight. However; in term babies, Al-Dalla 
Ali F J a study in Iraq27 revealed that children living 
in urban areas are at risk for rickets explaining that via 
inadequate sunlight exposure. 

Conclusion

This study concluded that there is a high incidence 
of rickets among preterm babies in Ramadi city. Increase 
serum alkaline activity is a remarkable indicator in 
rickets diagnosis. Supplementation with vitamin D, 
calcium, and phosphate for premature babies is a must. 
Appropriate screening tests for preterm infants by x-ray 
and serological tests for early detection and treatment 
of patients is recommended. The use of the Quantitative 
Ultrasound which recently more widely used to estimate 
bone density is recommended. 
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Abstract

The study concerned the embryonic development of spinal cord of white choeked bulbul Pycnonotus 
leucotis. The spinal cord at the age 40 hour’s incubation from the neural tube and its tissue wall is composed 
of two layers, the ependymal layer and mantle layer. The spinal cord differentiation is completed at the age 
7 day’s incubation, its, were we notice that the central canal is clear and cavity lined with neurons and we 
note the arrangement of gray matter in the form of the letter H and its inside and it is characterized by dorsal 
and ventral horns and the gray matter substance and note the formation of dorsal medium spetum and ventral 
medium fissure.

Keys Words: Spinal cord, Embryonic development, Birds.

Introduction

The white cheeked bulbul Pyconontus leucotis, 
family Pycnonotudiae, order Passerifromes, class Aves 
and phylum Chordata. The neural tube arises from the 
neural plate during neurulation, the neural plate results 
from induction of primitive ectoderm during neural 
induction(1).

Neural system development is one of earliest 
systems to begin, and the last to be completed after 
birth, this development generates the most complex 
structure within the embryo and the long time period 
of development means in utero insult during pregnancy 
may have consequences the development of the nervous 
system (2, 3).

The neural tube gives rise to brain and spinal cord, 
the neural tube is formed from the ectoderm overlying 
the notochord and ectoderm extends from prochordal 
plate to the primitive knot, the neural tube is soon 
divisible in to cranial enlarged part that forms the brain, 
and a caudal tubular part that forms the spinal cord(4). 
The brain and spinal cord develop as unequal swellings 
at different regions of the neural tube. Caudal cylindrical 
portion of the neural tube forms the spinal cord. Cavity 

of the neural tube is almost like a vertical slit as seen in 
the cross section(5).

The spinal cord is one part of the central nervous 
system, that connects to the myelencephalon and 
extends within the vertebral canal(6). The spinal cord is 
symmetrical on both sides and there are a pair of incisions 
the dorsal medium sptum and the ventral medium fissure. 
It is composed of two internal area called the gray 
material, which appears in the form of layer consisting 
of frontal and posterior horns and consisting of nerve 
ganglia cells as well as the fibers contained(7, 8).

The external area represents the white material and 
consist of bundles of nerve fibers, which are sensory and 
motor nerve fibers(9, 10, 11). The spinal cord in its center 
contains a small space called the central canal, which 
is filled with cerebrospinal fluid and extends along the 
spinal cord as it reaches the front end of the fourth 
ventricle(1, 12, 13).

Nervous tissue consists of cells, fibers and blood 
vessels, two different categories of cells are found 
in nervous tissue neurons and neuroglial cells. The 
meninges en copsulates brain and spinal cord, and the 
meninges are formed in birds as in the other vertebrates 
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of the dura matter, arachnoid and pia matter(10, 14) 

Material and Methods

Embryos bird Pycononotus leucotis were obtained 
from incubated eggs collected from local market. For 
light microscope study, the specimens imprisoned in 
10% formalin to be fixed, then the specimens washed 
with tap water, and dehydrated in ascending solutions of 
ethyl alcohol, the specimens were cleared in xylene, then 
they were infiltrated and embedded in paraffin wax. Thin 
serial sections (5 μm) were cut and rotary microtome, 
and stained with hematoxylin and eosin. These sections 
were examined and measurement by using ocular and 
stage micrometer and photographed using an light 
microscope with camera.

Result

The spinal cord of the embryo age (40) hours 
incubation shows on oval shape in the cross section, 
and the thickness of its roof and its height was (13) 
micrometer, while the thickness of its later wall was (38) 
micrometer. The wall consists of ependymal layer, which 
it made up of pseudostratified columnar epithelium 
surrounding the neurocoel, which represents the spinal 
cord cavity as it is narrowed at the central part and the 
followed by the layer of mantle layer, which it contains 
of neuroblasts that it is active division (Figure 1).

In the fetus (48) hours incubation the spinal 
cord was distinguished its oval shape, consisting of 
a neuronal matrix and it composed of several rows 
cells. The cells of ependymal layer are active split and 
spherical shape. The ependymal layer either the cells 
that followed and the result of the division of cells layer 
nerve lining aggregates to from the precesser mantle 
layer of neuroblasts, and the thickness of roof was 
(15) micrometer, the rate of thickness of the hall had 
reached (19) micrometer, while the average thickness 
of the lateral wall was (64) micrometer. The cavity of 
spinal cord appeared narrow in the central region anal 
expanded in the dorsal and abdominal regions.

The section of the fetus (72) hours incubation, 
the spinal cord is oval shape and it was composed of 
the ependymal layer, which it consist of the epithelial 
tissue followed by neuroblast layer, which extends its 
protrusions to from the marginal layer, and differentiation 
of the mantle layer to gray matter and differentiation of 

the marginal layer to the white matter, the spinal cord 
contains coelom called newocoel. The rate thickness 
of roof of spinal cord was (18) micrometer, the rate 
of thickness of the floor was (25) micrometer, and the 
rate of thickness of the later wall was (80) micrometer 
(Figure 2).

The spinal cord in the (96) hours incubation appears 
to be oval of the shape with a gray matter that represents 
the inner part of the wall, and the white matter that 
represents the outer part of its wall, and it is noted the 
beginning of differentiation of gray matter into the 
dorsal horns, and ventral horns, the rate of thickness of 
roof was (30) micrometer, the rate of thickness of the 
wall of floor was (45) micrometer, and rate of thickness 
of the later wall was (140) micrometer, and the spinal 
cord contain elongated cavity (Figure 3).

The fetus (5) days’ incubation, the rate of thickness 
of roof was (59) micrometer, the rate of thickness of 
floor was (69) micrometer, and the lateral wall was (149) 
micrometer, and its contains elongated cavity. As for the 
structure of the tissue showed the gray matter which was 
synthesized by spherical neurons while the white matter 
composed of the nerve fibers, as well as the appearance 
of dorsal horns and ventral horns (Figure 4).

The spinal cord in the (6) days’ incubation the rat 
of thickness of roof was (65) micrometer, the rat of 
thickness of floor was (75) micrometer and the rate of 
thickness of the lateral wall was (152) micrometer. As 
for the structure of the tissue has distinguished the wall 
of its roof to the roof plate, whose cells are active split 
in the form spherical neurons and nuclei central location.

As for its lateral wall, ependymal was shown to be 
a split nucleus with a central site of dark color followed 
by several rows of cells with central nuclei, these cells 
represent the mantel layer, which forms a gray matter 
of spinal cord surrounded by the exterior, the marginal 
layer represents white matter. The histological structure 
of the wall floor has differentiation to the floor plate 
(Figure 5).

At age (7) days’ incubation increase in the side 
walls, where the average thickness of rood was (163) 
micrometer, as well as the rate of thickness of floor was 
(70) micrometer, while the average thickness of the 
lateral wall of the floor of (79) micrometer. The spinal 
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cord differentiates at this age into areas, the white matter outside and the gray matter inside, which appears in the 
shape of the letterx, this region differentiates to the dorsal and ventral horns, and it is notice at this age dorsal medium 
septum and ventral medium fissure (Figure 6). 

Fig 1: T.S. through embryo at 40 hour’s incubation showing spinal cord, notice: Ependymal layer (EP), 
Mantle layer (ML), Notochord (NO) (H & E, 100x). 

Fig 2: T.S. through embryo at 72 hour’s incubation showing spinal cord, notice: Neurocoel (Nec), 
Ependymal layer (EP), Mantle layer (ML), Marginal layer (MarL), Notochord (NO) (H & E, 40x). 
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Fig 3: T.S. through embryo at 96 hours incubation showing spinal cord, notice: Neurocoel (Nec), Ependymal 
layer (EP), Mantle layer (ML), Marginal layer (MarL), Roof plate (Rop), Floor plate (FP), Notochord (NO), 

Dorsal root ganglion (DG) (H & E, 10x). 

 

Fig 4: T.S. through embryo at 5 day’s incubation showing spinal cord, notice: Neurocoel (Nec), Ependymal 
layer (EP), Mantle layer (ML), Marginal layer (MarL), Notochord (NO), Roof plate (Rop), Floor plate (FP), 

Dorsal root ganglion (DG) (H & E, 10x). 
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Fig 5: T.S. through embryo at 6 day’s incubation showing spinal cord, notice: Neurocoel (Nec), Ependymal 
layer (EP), Mantle layer (ML), Marginal layer (MarL), Roof plate (Rop), Floor plate (Fp), Notochord (NO), 

Dorsal root ganglion (DG). 

Fig 6: T.S. through embryo at 7 day’s incubation showing spinal cord, notice: Central canal (CC), Dorsal 
horn (DH), Ventral horn (VH), Dorsal medium sptum (DMS), Ventral medium fissure (VMF), White matter 

(WM), Gray matter (GM) (H & E, 10x). 
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Discussion

The caudal segment of the neural tube becomes the 
spinal cord, it gradually tapers in the tail region where 
terminates as the primitive filum terminate. It is formed 
by the spinal cord of the neural tube which does rot from 
the brain.

This part of the neural tube which was initially 
cylindrical thickens differently at different regions to 
form the adult spinal cord(15).

It swells in girth at the level of the arms and legs. 
The original cylindrical neural canal elongates dorso-
ventrally and gets compressed laterally. The neural 
tube consists of the thickened columnar epithelium, but 
changes soon take place in its shape and histological 
structure. All the cells of neural tube are elongated 
with their long axes radiating out from the ependyma 
to periphery. The neural tube possesses to layer, the 
ependyma, which lines the neural canal and contains a 
large number of mitotic cells and the marginal layer, and 
the mantle layer is also recognizable(16).

Neuroblasts are visible in embryo from about (2 
days) of incubation in the ventrolateral part of the neural 
tube, this region is about six cells deep, whereas in the 
floor plate there is only a single layer of cells. Spinal 
nerves have developed, and the regions of grey and white 
matter are recognizable at (3-3.5 days) of incubation. 

Dorsal and ventral horn can be seen in the grey 
matter and glial cells in the white matter at (7 days) of 
incubation. During the following days the spinal cord 
becomes larger in transverse section and there is change 
in shape of lumen from a longitudinal slit to on almost 
square or round shape.

The wall is thin in the midline dorsally and ventrally 
forming roof and floor plates respectively, these areas 
will saves path way for crossing nerve fibers. The sulcus 
limitans divides the mantle layer in the lateral wall in 
to a dorso lateral portion called the alar plate, which 
contains sensory nuclei and a ventrolateral portion 
called the basal plate, which contains motor nuclei. 
This is accompanied by the development of dorsal and 
ventral fissure, with the outgrowth of spinal nerves size 
and shape of the spinal cord varies alorg its length. Its 
wall in the dorsal part fuses to form a sputum, the dorsal 
sputum. Its ventral part remains a canal of spinal cord 

and it called central canal. Median line to enclose a mid-
ventral groove, the ventral fissure.

A fate map of the spinal cord in the thoracic, lumbar 
and caudal regions were published(17). The meningeal 
layers of the spinal cord, and the endoneurium of the 
peripheral nerves were all formed from mesenchymal 
cells(18).

Conclusion

The spinal cord is differentiated from the neural tube 
at the age embryo of (40) hour’s incubation, and it’s wall 
is histologically composed in this age of two layer, the 
emendymal layer and mantle layer. At the embryo age 
(48) hour’s incubation increases the thickness of the wall 
of the spinal cord. The marginal layer is differentiated 
with in the spinal cord wall in embryo age (72) hour’s 
incubation. The spinal cord differentiates in to two areas, 
the gray matter region, which id formed by dorsal horns 
and ventral horns, and the white matter region in embryo 
age (96) hour’s incubation. The embryo age of (5) day’s 
incubation, the area of the gray matter a histologically-
formed cell of spherical neurons. As for the area of white 
matters it is a histologically-formed of the nerve fibers, 
as the dorsal and ventral horns observe. The roof and 
floor plate cells and spinal cord wall cells are dividing 
active at the embryo age of (6) day’s incubation. At the 
embryo age of (7) day’s incubation can be observed, the 
central canal, the dorsal and ventral horns, the dorsal 
medium sptum and ventral medium fissure. 
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Abstract

Cardiovascular disease responsible for number 1 of death worldwide. Many genetic and environmental 
factors influence the development of CVDs. PCSK9 protein responsible for degradations of LDLR 
which lead to increase blood level of bad cholesterol. Gain of function mutation in PCSK9gene result in 
hypercholesterolemia and loss of function lead to hypocholesterolemia. Aim of this study: to investigate 
the polymorphism of rs775278198 of PCSK9 gene and serum level of PCSK9 with their effect on LDL-C 
level in CVDs patients. Materials and methods: a common SNP PCSK9 gene was studied using Real-
Time PCR and technique to show association between PCSK9 SNP with risk of developing CVDs. fifty of 
cardiovascular diseases patients who were clinically diagnosed by physicians and fifty apparently healthy 
individuals were conducted within this study. Blood samples were collected from all subjects after overnight 
fasting. Genomic DNA was extracted from blood samples and analyzed for rs775278198 SNP in PCSK9 
gene with specific primers and probes using Real-Time PCR technique. Also, serum levels of PCSK9 were 
evaluated using Elisa kit supplied by Bioassay Technology Laboratory. In addition LDL-C levels were 
measured by lipid profile test kit (CHOL2) supplied by Roch. Identification of PCSK9 SNP polymorphism 
and PCSK9 serum levels with LDL-C levels in this study success percentage of the methods. Results: in 
Real Time PCR, CVDs patients appeared the TT (20 vs 4, OR=6, p=0.028) genotypes were significantly 
higher in patients when compared to controls group (20 vs 4%, OR=6, P=0.028) .In comparison of the 
serum levels of PCSK9 in CVDs patient were higher than PCSK9 serum levels in controls group (p value 
=f0.000005) at the same time there is a positive relationship between PCSK9 serum levels and LDL-C levels 
as measured by Pearson Correlation.

Keywords: cardiovascular diseases, Low density lipoprotein cholesterol, proprotein convertase sutelisin\
kixin type 9, low density lipoprotein receptor. 

Introduction

 The cardiovascular system consists of the heart 
and blood vessels(1). Cardiovascular diseases (CVDs) 
are the number one cause of death globally, taking an 
estimated 17.9 million lives each year. CVDs are a 
group of disorders of the heart and blood vessels and 
include coronary heart disease, cerebrovascular disease, 
rheumatic heart disease and other conditions. Four out of 
five CVD deaths are due to heart attacks and strokes, and 
one third of these deaths occur prematurely in people 
under 70 years of age. Individuals at risk of CVD may 
demonstrate elevated blood pressure, glucose, and lipids 
as well as overweight and obesity. These can all be 

easily evaluated in primary care facilities. Identifying 
those at highest risk of CVDs and ensuring they receive 
appropriate therapy can prevent premature deaths. Access 
to essential non-communicable disease medicines and 
basic health technologies in all primary health care 
facilities is essential to ensure that those in need receive 
treatment and counseling(2).

 Dyslipidemia has become an highly important 
risk factor to target in both the primary and secondary 
prevention of CVDs. Atherosclerosis occurs as a 
consequence of metabolic and inflammatory changes 
to the arterial wall, which promotes the macrophage-

DOI Number: 10.37506/ijfmt.v15i3.15555
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mediated intimal deposition of pro-atherogenic low 
density lipoprotein cholesterol (LDL-C), contributing 
to plaque formation, limiting blood flow to vital 
organs and increasing the risk of atherothrombotic and 
atheroembolic squeal (3).

Proprotein convertase subtilisin/kexin type 9 
(PCSK9) is a liver-secreted protein that binds the low-
density lipoprotein receptor (LDLR) at the surface 
of hepatocytes and recycle it inside the cells towards 
lysosomes where it gets degraded. PCSK9 protein thus 
reduces LDLR-mediated hepatic uptake of plasma LDL 
cholesterol (LDL-C), causing LDL-C accumulation in 
the bloodstream(4).

The human PCSK9 gene is 22-kb, located on 
chromosome 1p32, contains 12 exons and 11 introns 
and codes for a 692–amino acid proteinase K-like serine 
protease. Humans, PCSK9 is expressed primarily in 
liver with lower expression in the small intestine and 
kidney(5). 

Single nucleotide polymorphisms (SNPs) in the 
human PCSK9 gene have been linked with either 
hypercholesterolemia or hypocholesterolemia, 
depending on whether they increase (gain-of-function, 
GOF) or decrease (loss-of-function, LOF) PCSK9 
activity(6). 

The discovery of PCSK9 at 2003 as a circulating 
protein holding the power to regulate LDLR levels 
has changed understanding of cholesterol metabolism. 
Understanding the basic mechanism of PCSK9 action 
has led to a race for the therapeutic exploitation of this 
protein, whose inhibition produces safe and drastic 
lowering of LDL-c levels. A more refined knowledge of 
the complex interactions between PCSK9, LDL particle, 
and LDLR may help explain both the tremendous 
efficacy of anti-PCSK9 therapies and the unexpected 
effects on important predictors of CAD such as Lp(a) 
levels(7).

Materials and Methods

participants 

A case-control study was done on one hundred (100) 
unrelated participant 50 patients with CVDs and 50 
apparently healthy controls , their ages ranged between 
(27-75) years and were recruited from Baquba teaching 

hospital and special lab. The study was conducted during 
the period from December 2019 to September 2020.

Patients have been asked for complete clinical 
history of CVDs including MI, angina pectoris (stable 
and unstable), hypertension and other CVD related 
conditions. Cardiovascular risk factors such as lipid 
profile, blood pressure, smoking status, body mass index 
(BMI) mass (Kg) / height (m)2 , diabetes mellitus, age 
and gender were recorded in cases and controls using 
a structured questionnaire. Further, apparently healthy 
control subjects (n=50) were selected randomly from 
Baquba teaching Hospital and special lab for performing 
routine examinations of lipid profile and they show no 
history of hypercholesterolemia and no CVD from their 
health questionnaire and clinical examination. 

Blood Sampling

 A volume of (5 ml) of Peripheral venous blood 
were collected under good aseptic precautions using 
vacuum with disposable needle, face shield, mask and 
latex gloves. Two ml of blood was transferred to an 
EDTA tube (1.5mg/ml) for DNA isolation. Three ml of 
blood was transferred to 5 ml sterile gel tube, separated 
by subjecting the clotted blood to centrifugation at 3000 
rpm for 10 min. Serum of each individual sample was 
dispensed into small disposable sterile eppendorff tube 
and then stored at -20ºC. Each set of the vials was given 
an identical code representing each individual serum and 
whole blood sample

Genetic and molecular analysis

The DNA samples were extracted using genomic 
DNA extraction kit (EasyPure® Blood Genomic DNA 
Kit (Transgen, China)) according to the manufacturer 
instructions. Specific primers were used to amplify a 
specific region of PCSK9 gene that contains rs775278198 
SNP. Primer and probe sequence were matched by the 
bioinformatics programs NCBI. The wild type detecting 
probe was labeled with VIC in the 5´ end and BHQ in 
the 3´ end. While the probe prepared for the mutant allele 
(SNP) was labeled with FAM in the 5´ end and BHQ in 
the 3´ end as show in figure 1 and table 1.
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PCSK9 gene SNP (C to T)        

CCAGCACCCCCTCCTCATCCCAGGCCCTTTTTGCAGGTTGGCAGCTGTTTTGCAGGACTG

              >>> 

TATGGTCAGCACACTCGGGGCCTACACGGATGGCCACAGCCGTCGCCCGCTGCGCCCCAG

 >>>>>>>>>>>>>>>>>     ^^^^^^^^^^^^^^   

ATGAGGAGCTGCTGAGCTGCTCCAGTTTCTCCAGGAGTGGGAAGCGGCGGGGCGAGCGCA

             <<<<< 

 TGGAGGTGACTGTACCCCTCC

 <<<<<<<<<<<<<<   

KEYS (in order of precedence):

>>>>>> left primer

<<<<<< right primer

^^^^^^ internal oligo

Figure 1 matching of the primers and probe sequences on the bioinformatics programs/ NCBI 

Table1 Primers and Probes used in the study

PCSK9 (SNP rs775278198)

Primer/probe Sequence (5ʹ→3ʹ direction)

Forward CTGTATGGTCAGCACACTCG

Reverse TACAGTCACCTCCATGCGC

FAM - probe      AGCCGTCGCCCGCT

VIC - probe                GCTGTCGCCCGCTGC

The TaqMan fluorescent oligonucleotide probes and 
primers sequences were synthesized by Alpha DNA Ltd 
(Canada) and stored lyophilized at (-23°C).Primers and 
probes for (PCSK9) working solution were prepared 
from the lyophilized sample after dissolving in nuclease 
free water according to the manufacture instructions to 
make a stock solution with a concentration of 100μM 
for each primer and probe .A working solution with a 
concentration of 10μM was prepared by diluting 10μL of 
primers and probes stock solution in 90 μL of nuclease 
free water which utilized in real time PCR.

The Real time PCR was performed in a 25μl 
reaction volume containing the components TaqMan 
12.5μl master mix, 1μl forward Primer (10μM), 1μl 
probe FAM, 1μl Probe VIC, 1μl reverse Primer (10μM), 
5μl template DNA and 3.5μl PCR grade water up to 25.

The Real time – PCR was performed using ROTOR 
GENE (USA) using the following cycling conditions: 
initial denaturation at 95C for 5 min accompanied by 5 
denaturation cycles at 95C for 20 s, annealing at 60C 
for 30 s.

Measurement of PCSK9 serum levels 

PCSK9 protein serum levels were determined 
in both the Patients and the controls groups by using 
ELISA kit supplied by Bioassay Technology Laboratory 
from China. The kit was designed for the quantitative 
measurement of PCSK9 protein in human serum by 
indirect sandwich method. The plate has been pre-
coated with human PCSK9 antibody. PCSK9 present 
in serum sample that considered as antigen was added 
and conjugate to antibodies coated on the wells. Then 
biotinylated human PCSK9 antibody was added and 
conjugate to PCSK9 in the sample. Then streptavidin-
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HRP (horseradish peroxidase) was added and attached 
to the biotinylated PCSK9 antibody after incubation for 
one hour at 37 °C unbound Streptavidin-HRP is washed 
away by washing buffer. The substrates solution is then 
added which results in color development in to blue in 
proportion to serum PCSK9 concentration. The reaction 
then finished by addition of the stop solution and the 
absorbance measured at 450nm.

Measurement of LDL-C levels

Low density lipoprotein levels have been measured 
by CHOL2 kit supplied by Roch using COBAS 
INTEGRA machine. 

Statistical Analysis

The data were examined for normality, homogeneity 
and normal distribution, mean ± SE of mean by using the 
IBM SPSS version 26.0. The probability also examined 
by using student T-test and ANOVA table. A pearson’s 
correlation test was used to express the relationship 
between the studied parameters For non-parametric 

data, Pearson’s chi-square test used to calculate the 
probability. For genotyping and alleles frequencies, 
the odd ratio, 95% confidence interval and Fisher’s 
exact probability calculated by Win Pepi version 11.65. 
Online Hardy-Weinberg calculator used for genotyping 
and alleles frequencies calculations.

Results and Discussion 

Molecular study

 The rs775278198 polymorphism in the PCSK9 gene 
is present as three genotypes (CC/CT/TT). The genotype 
and genetic models contributed to group assignment, 
and the clinical characteristics were calculated for each 
genotype.

Among the 50 patients, were 27 CC, 13 CT, and 10 
TT. Among the 50 controls, were 29 CC, 19 CT, and 
two TT.

The characteristics of the populations in these 
groups are shown in table (2) 

Table (2) the characteristics of the populations in our study.

Genotypes 
and alleles 
frequency

Patients group Control group

Pearson’s chi-
square

OR 95% CI
Fisher’s exact 

probability
Observed Expected Observed Expected

No. % No. % No. % No. %

C 67 0.67 77 0.77 2.468 0.61 0.33-1.13 0.156

T 33 0.33 23 0.23 2.468 1.65 0.89-3.07 0.156

CC 27 54.0 22.45 44.89 29 58.0 29.65 59.29 0.162 0.85 0.39-1.86 0.840

CT 13 26.0 22.10 44.22 19 38.0 17.70 35.42 1.654 0.57 0.25-1.33 0.284

TT 10 20.0 5.45 10.89 2 4.0 2.65 5.29 6.061 6.0 1.26-28.53 0.028

Total 50 100 50.0 100.0 50 100 50.0 100.0

P-HWE 0.004 0.607
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Comparing patients to controls group show some 
significant variations .The genotype CC (54.0 vs 58.8%, 
OR =0.85, p=0.840) and CT (26 vs 38%, OR 0.57, 
p=0.284) show no significant differences frequency 
in control group compare to patient group. In contrast 
the TT (20 vs 4, OR=6, p=0.028) genotypes were 
significantly increased in patients when compared to 
controls group (20 vs 4%, OR=6, P=0.028). For allele 
frequency, the frequencies of C and T alleles were 0.67 
% and 0.77% in CVD patients and 0.33% and 0.23% in 
apparently healthy subjects, correspondingly. 

According to these results, C allele seems to be 
a protective allele, therefore, the presence of both 
heterozygous and homozygous (CT and CC respectively) 
mutants may reduce the risk of CVD (the frequency of 

CC+CT mutants were 96% in apparently healthy control 
individuals and 80% in CVD patients). While TT 
genotype could predict the CVD risk (OR =6).

Biochemical study

Estimation serum level of pcsk9

PCSK9 protein serum levels were estimated in 
patients group and controls group using ELISA kit for 
PCSK9 protein.

Our result indicated that There was a significant 
increase of PCSK9 levels in the serum of patients with 
CVDs in compared with the levels of this protein in the 
serum of controls group (58.79 ± 1.60 ng\ml vs 7.47 ± 
0.53 ng/ml, p = 0.000005) as show in table (3). 

Table (3) PCSK9 level mean and SE in the studied groups

Groups

Patients group Control group

Probability

No. PCSK9 mean ± SE (ng\ml) No. PCSK9 mean ± SE (ng\ml)

Total 50 18.79 ± 1.60 50 7.47 ± 0.53 0.000005

Gender

Males 24 50.0 ± 2.60 24 6.83 ± 0.74 0.000092

Females 26 57.67 ± 1.96 26 7.82 ± 0.72 0.000325

Probability 0.365 0.761

The elevated serum level of PCSK9 in CVDs patients 
is a good indicator for its effects on blood LDL-C levels. 
Our finding similar to Giunzioni and his coworkers who 
illustrated that Proprotein convertase subtilisin/kexin 
type 9 (PCSK9) promotes atherosclerosis by increasing 
low-density lipoprotein (LDL) cholesterol levels through 
degradation of hepatic LDL receptor (LDLR). Apart 
from systemic action PCSK9 can influence the vascular 
wall and atherosclerotic plaque locally. They observed 
increased infiltration of inflammatory monocytes to the 
plaque, which differentiates to macrophages afterward 
(a 32% increase in inflammatory positive cells compared 
to the control tissue). The local PCSK9 is produced by 
endothelial cells, smooth muscle vascular cells and 

even macrophages in an atherosclerotic lesion. There 
is a possibility that PCSK9 secreted by intra plaque 
macrophages can influence the monocytes to infiltrate 
the atherosclerotic lesion (8).

Estimation of LDL-C blood levels

It is well established that elevated level of cholesterol 
is the main factor for development and progression of 
cardiovascular disease (CVD). Low density lipoprotein 
cholesterol (LDL-C) has been strongly associated with 
CVD. Lowering LDL-C reduces atherosclerotic disease 
risk and progression, as evidenced by epidemiological 
and Mendelian randomization studies(9).
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LDL-C serum levels has been measured in both the 
patients group and the controls group using cholesterol 
Gen2 by COBAS INTEGRA\cobas c system.The result 

indicated a significant deference between the patients 
group and the controls group( 131.71 ± 6.22 vs 87.36 ± 
2.45 , p=6.33 x 10-9) as show in table (4).

Table (4) LDL-C level mean and SE in the studied groups

Groups

Patients group Control group

Probability
No. LDL mean ± SE (mg/ dl) No. LDL mean ± SE (mg/ dl)

Total 50 131.71 ± 6.22 50 87.36 ± 2.45 6.33 x 10-9

Gender

Males 24 140.51 ± 7.79 24 94.38 ± 3.03 0.000005

Females 26 123.60 ± 9.43 26 80.89 ± 3.36 0.000009

Probability 0.072 0.150

Correlation between PCSK9 serum levels and LDL-C blood level

In our work we find a positive and significant relation between pcsk9 serum levels and LDL-C serum levels in 
patient with CVD depending on pearson correlation coefficient as shown in table (5) below 

Table (5) the correlation between the PCSK9 and LDL-C level.

PCSK9 LDL

PCSK9
Pearson Correlation 1 0.259*

Sig. (2-tailed) 0.017

LDL

Pearson Correlation 0.259* 1

Sig. (2-tailed) 0.017

*. Correlation is significant at the 0.05 level (2-tailed).

This is in line with a study by Nozue et al., 2016 found 
that Serum PCSK9 levels were positively correlated 
with serum levels of LDL and oxidized LDL in patients 
with coronary artery disease. This suggests that serum 
PCSK9 levels are correlated with those of apolipoprotein 
B containing lipoproteins in atherosclerotic patients (10).

Thus an increase in PCSK9 serum levels causes an 
increase in LDL level which in turn causes an increase 
in risk of developing atherosclerosis which leads to 
cardiovascular diseases. 

Conclusions

The most significant findings of this study are 
there was significant increase of serum Pcsk9 levels in 
cardiovascular disease patients compared to controls 
in Iraqi population. The present study incidence 
that significant increase of serum LDL levels in 
cardiovascular disease compared to controls in Iraqi 
population. C allele of rs775278198 SNP considered as 
a protective allele toward cardiovascular disease in Iraqi 
population. T allele of rs775278198 SNP considered as 
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a risk factor allele toward cardiovascular disease in Iraqi 
population. In the light of the findings here, the present 
study recommend for further studies including the effect 
of statins on PCSK9 serum level in cardiovascular 
disease patients. Firstly record the dose of statin, which 
unable to classify patients into high-intensity or low-
intensity statin groups. Secondly, record data on statin 
compliance, which could have a significant impact 
on the results of the study. Thirdly, it is necessary to 
record follow-up data to compare the impact of different 
types of statins, or to evaluate the significance of LDL 
cholesterol level on cardiovascular outcome. Also further 
studies need to evaluate the clinical significance of this 
rs775278198 SNP in the PCSK9gene, and recommend 
include large scale of Iraqi patients with CVDs. 
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Abstract 

Objective: Distinguishing of metastatic breast carcinoma from nonmammary metastatic carcinomas by 
cytological examination might have some difficulties. The sensitivity of traditional tumor markers for 
immunostaining might be not high enough . The role of GATA3 immunohistochemistry as a novel marker 
of primary and metastatic stages of breast carcinoma in specimens of fine needle aspiration was evaluated. 

Materials and Methods: Sections were taken from 73 cases of FNA samples of metastatic malignancies 
including 38 metastatic breast cancer and 35 nonmammary malignancies were stained with GATA3 
immunohistochemical marker. Samples of FNA were taken from pleural effusion, ascetic fluid and lymph 
nodes. 

Results: Eighty-nine percent (34/38) of metastatic breast carcinoma cases were regarded as GATA3 positive 
expression , while all nonmammary adenocarcinoma samples were GATA3 negative . Most of GATA3 
positive samples showed intense nuclear staining in the majurity of the malignant cells.

Conclusions: GATA3 staining is an important addition to immunohistochemical panels for fine needle 
aspiration samples for distinguishing metastatic breast carcinoma from other malignancy.

Keywords: Breast carcinoma, Cytology, Fine needle aspiration, GATA3, Immunohistochemistry 

Introduction

Breast cancer is the commonest malignancy 
world wide in woman(1). Nearly 10-15% .Usually the 
history of primary breast carcinoma is well known 
in the majority of patients but some cases presented 
with metastases of unknown origin. Lung, bones, liver 
and pleura are common sites for breast carcinoma 
metastasis. Additionally, although uncommon, lymph 
node metastases may be the presenting symptom for 
occult breast carcinoma (4). Fine needle aspiration (FNA) 
is commonly used to assess the masses in these sites.

Differentiation metastatic breast carcinoma from 
other primary or metastatic malignancies is very important 
for guiding optimal management. Distinguishing these 
masses by using FNA alone might be not enough, 
and more accurate diagnosis necessitate the use of 
immunohistochemical markers like mammoglobin , “a 

mammary-specific member of the uteroglobin family”. 
Overexpression of mammoglobin in breast carcinoma is 
well known. Prevoius rreports stated that mammaglobin 
is a relatively specific and sensitive marker for breast 
carcinomas. other traditional marker is GCDPF-15 
that is controlled by androgen receptors. This antibody 
is useful in the diagnosis of breast carcinoma in the 
metastatic stage in fluid analysis and histopathological 
studies but has low sensitivity and can be found in 
about 50% of breast cancer specimens. However, there 
are an wide variations in the specificity and sensitivity 
of these markers that used for the assessment of these 
carcinomas.

GATA3 is a transcription factor, in human is 
encoded by the GATA 3 gene many studies indicate 
that it has a role in controlling many genes that were 
biologically and clinically important for differentiation 
of different types of tissues and cells(5, 6) . Furthermore; 
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GATA3 is important for control of cellular proliferation 
and movement. Expression of GATA3 is mainly in 
breast epithelia, urothelial tissue and T-lymphocyte and 
it can be detected in serous effusion samples. GATA3 
is useful in distinguishing primary and metastatic breast 
cancer from other metastatic malignancies.

Aim of the study 

Our aim in this study is to evaluate GATA3 
immunohistochemical staining as a usefull marker in 
diagnosis of metastatic breast cancer in FNA specimens. 

Materials and Methods 

This study was conducted in department of 
pathology /Gasi Alhareeri hospital/ Baghdad medical 
city, Baghdad, Iraq during the period between October 
2020 and February 2021.

Seventy-three cases (38 metastatic breast carcinoma 
and 35 non mammary metastatic malignancies) were 
selected for inclusion in this study. FNA aspirate taken 
from the pleural or ascetic fluid and lymph nodes. All 
cases had a diagnosis of primary or metastatic malignancy 
reported on FNA and a cell block containing diagnostic 
material. The cases had a known history of a primary 
tumor and/or subsequent or concurrent histology. 

The primary antibody to GATA3 was used in 
dilution of 1:500. The staining was carried out by 
using “Leica automated immunostainer” with the 
use of retrieval buffer before the addition of the 
primary antibody (30 min). Other markers are used for 
diagnosis of mammary origin like GCDFP-15,by using 
monoclonal antibody anti-Human Mouse Monoclonal 
antibody and mammaglobin, “a mammary-specific 
member of the uteroglobin family”, mouse monoclonal 
antimammaglobin clone304-1A5(DAKO) was used at 

a1:100 dilution. 

“Staining intensity and percentage of stained 
cells for GATA3, mammaglobin and GCDFP-15, 
were recorded and scored as following : 0 (no 
staining), 1+ (weak), 2+ (moderate), or 3+ (strong). 
Percentage of stained cells (0, no stained cells; 1+, 
1%-10% of cells were stained; 2+, 11%-50% of 
cells were stained; 3+, >50% of cells were stained)” 

Statistical Analysis 

“Statistical significance was determined by Fisher’s 
and Chi-square analysis for categorical variables. The 
level of significance was set at 0.05 or less. P value 
equal or less than 0.05 considers to be significant. 
The sensitivity, specificity, Positive predictive value, 
Negative predictive value were calculated”.

Results 

Table-1 showes GATA3 staining in different primary 
tumor sites . GATA3 was positive in 89.4% (34/38) 
of metastatic breast carcinomas. All nonmammary 
carcinomas specimens were negative for GATA3.

There was no statistically difference in GATA3 
staining between different histological subtypes of 
breast carcinoma (Table 2) 

Table 3 shows the score of immunocytochemical 
stains GATA 3, mammaglobin and GCDFP-15 
distribution in positive cases of metastatic breast 
carcinoma. Intense nuclear staining in most of the 
tumour cells were seen in most of positive cases (Figure 
1) 
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Table 1: GATA3 staining results for metastatic malignancies in cell block sections from fine needle aspiration 
specimens 

Table 2: GATA3 staining results in different histological subtypes of breast carcinoma

Histological subtype Total no. Positive GATA3 

ductal 23 21 (91.3%)

Lobular 10 9 (90%)

Papillary 3 2(66%)

Mucinous 1 1(100%)

Metaplastic 1 1(100%)

Total 38 34(89.4%)

Table 3 score of Immunocytochemical stains distribution of GATA3, mammaglobin and GCDFP-15 in 
positive metastatic breast cases

Score GATA3 Mammoglobin GCDFP-15

(1+) weak 2 4 9

(2+)moderate 7 13 7

(3+)Strong 25 9 5

Total 34/74 26/74 21/74
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Figure 1: Fine needle aspiration of metastatic breast carcinoma in pleural fluid (a) Smear (papanicolaou 
stain 40x)(b)GATA 3 positive nuclear staining(cell block-40x).

 

Figure 2: The intensity of GATA3 nuclear staining in the tumor cells 
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Discussion 

The diagnosis of metastatic breast cancer using 
FNA has been shown to be sensitive test with a high 
specificity (11,12). . Cytological assessment of specimens 
and recognition of malignant cells is usually straight-
forward depending on the finding of sheets of cohesive 
cells and nuclear changes of atypia and hyperchromasia. 
Identification of metastatic lobular carcinoma may 
have some difficulties and the diagnosis is reported to 
be less accurate than for metastatic ductal carcinoma 
due to the commonly encountered single cell pattern 
and nuclear changes of low grade with small cell size. 
Previously, immunohistochemical staining used for the 
diagnosis of breast origin has somewhat low sensitivity 
and specificity although some markers like GCDFP-15 
is specific for diagnosis of mammary origin but has low 
sensitivity reaching to 48-71%. 

In our study we found that GATA3 marker as 
compared to GCDFP15 and mammaglobin is more 
sensitive. Positive results appear in 89.4% of cases 
(34/38) of aspirate from metastatic breast cancer.

In previous studies, the rate of positive GATA3 
expression has been estimated from 75 to 100% (7- 9). Lui 
et al. (7) reported that positive GATA3 expression was 
noted in 94% of breast carcinomas.

Leng et al., reported that positive GATA3 result 
was “71% of cell block sections and 89% of smear 
samples”(9). In Braxton et al. (15), GATA3 expression 
had been seen in 75% of FNAs in metastatic breast 
carcinoma. 

The main reason for this variation in the results 
might be linked to the number of samples or in the 
technique used for sample collection and staining.

Cell block material is regarded as better 
method for immunocytochemical staining similar to 
histopathological procedure after fixation and application 
of immunohistochemical stain. 

The variations in GATA3 expression results 
between the previous studies also might be related to the 
scoring system that used in the study (10).

Furthermore, other causes for variation in GATA3 
expression are tumor grade aand tumor molecular type 

in addition to methods of antigen retrieval and dilutions 
(11). 

In our study, GATA3 was negative in all non breast 
carcinomas that selected in this study (lung, thyroid, 
gastrointestinal , female genital tract and urothelial 
carcinomas) which was a statistically significant (p < 
0.001). However, our finding may be linked to limited 
number of samples. Deftereos et al.(10) reported in 
their study that “GATA3 was negative in all cases of 
nonmammary and non urothelial metastatic carcinomas”. 

Other studies reported that GATA3 expression 
could be seen in a relatively significant numbers of non 
mammary carcinoma cases (7, 8, 11, 12, 13, 14). Miettinen et 
al (26) reported GATA3 staining in 37% of pancreatic 
ductal carcinoma cases. Other studies found a significant 
percentage of GATA3 expression in urothelial 
carcinomas (7, 22)

Therefore, these studies concluded that GATA3 
marker is important when added to rhe traditional 
markers for the diagnosis of nonmamary carcinoma. 
Nevertheless, GATA3 staining should be tested in 
addition to clinical, radiological and morphological 
parameters to increase the accuracy the diagnosis. 
However, large number of cases might be needed to 
assess the role of GATA3 expression in nonmammary 
carcinomas. 

GATA3 staining has also been studied in other 
malignancies like parathyroid carcinoma, Hodgkin and 
nonHodgkin lymphomas; however, GATA3 expression 
has higher sensitivity and specificity for breast carcinoma 
and in less extent in urothelial carcinomas.

In this study we found that no one of 11 lung 
adenocarcinoma express GATA3. Previous IHC studies 
also not or rarely reported GATA3 expression in lung 
adenocarcinomas (7, 16, 22). Therefore, in this setting 
GATA3 may be added to a panel like mammoglobin and 
GCDFP-15 for differentiation between breast and lung 
adenocarcinoma to overcome this common problem in 
FNA cytology. 

In the current study, no statistical difference 
was noted between GATA3 expression and different 
subtypes of breast carcinoma (p >0.05). This finding was 
in agreement with prevoius studies (7, 10). 
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In our study, GATA3 expression was negative 
for the benign cells in the specimens. Prevoius reports 
demonstrated a weakly positive expression of GATA3 
in a small percentage of benign lymphoid cells in some 
specimens (12, 15). Other studies not reported GATA3 
expression in these cells (8, 12).

In current study GATA3 expression was highly 
sensitive in comparison to mammaglobin and GCDFP-15, 
and this difference was a statistically significant (p < 
0.05). This was in agreement with previous studies (10, 

11, 15) . 

Seventy-three percent of positive cases showed 
an intense and diffused staining (strong, 3+ score) 
indicating that GATA3 expression was distributed 
equally with low staining variation within the tissue and 
this mean that GATA3 expression is highly dependable 
for highlighting malignant cells in specimens . This 
result was in agreement with previous studies (11, 15).

Addition of mammaglobin to GATA3 markers 
improved GATA3 sensitivity (94%) as it added two 
cases that were negative for GATA3. Meanwhile, 
adding GCDFP-15 to GATA3 not improve sensitivity. 
Therefore, using of GATA3 as a panel with the 
mammaglobin is important for breast carcinomas 
diagnosis. This result was in accordance with previous 
reports (12, 25).

Many previous studies stated that mamoglobin 
is more sensitive than GCDFP-15 but it is usually 
less specific (16, 19). Studying tissue specimens have 
demonstrated mamoglobin staining in 48-72% of breast 
carcinomas. Huo et al.(24) reported that GCDFP-15 
and mammaglobin expression in breast carcinoma 
was 21 and 41% respectively. Yan et al.(29) reported in 
their study that “the differences of mammoglobin and 
GCDFP-15 staining between breast and nonmammary 
carcinomas were statistically significant (P < 0.05) and 
mammoglobin is more sensitive than GCDFP-15 as a 
marker for metastatic breast carcinoma (87 vs. 46%)”. 

Conclusion

GATA3 IHC staining is an important addition to 
IHC panel for FNA samples for distinguishing metastatic 
breast carcinoma from other malignancies. Adding 
mammaglobin to GATA3 could improve the sensitivity.
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Abstract

Background: Acute carbon monoxide induced cardiotoxicity is one of the main causes of mortality. It 
is considered as a poor prognostic factor in patients with carbon monoxide intoxication.Although early 
diagnosis of cardiac injury is often difficult and might be misdiagnosed.

This study aimed to assess the role of Pentraxin 3 and B-type natriuretic peptide in comparison with cardiac 
Troponin I as early predictors of cardiotoxicity in patients presented with acute CO poisoning. 

Methods: Thirty patients with acute CO poisoning were recruited from PoisonControl Center, Ain Shams 
University Hospitals. Serum levels of Cardiac biomarkers (Pentraxin3, BNP and Troponin I) were measured 
on admission and after 10 hours after exposure. 

Conclusion: Our results revealed that, B-type natriuretic peptide and Troponin I were more reliable cardiac 
biomarkers in early prediction of cardiotoxicity in acute CO poisoning patients.While Pentraxin3 had low 
sensitivity and specificity to predict the cardiotoxicity in acute CO poisoning in comparing with BNP and 
Troponin I. 

Key words: Cardiotoxicity, acute carbon monoxide poisoning, BNP, Pentraxin 3, Troponin I.

Article Type: Full Length Article

Correspondence author:
AlaaEssam Mahmoud
Assistant lecturer inForensic Medicine and Clinical 
Toxicology Department, Faculty of Medicine, 
AinShams University, Cairo, Egypt
Email:dralaa3ssam@gmail.com

Introduction

Carbon monoxide (CO) is a toxic gas known as 

“silent killer”. It is produced as a resultof incomplete 

combustion of substances and fuels containing carbon 

atom. Exposure to factory and exhaust gases, breathing 

of fire smoke and exist in places where firewood and coal 
were burned with poor ventilation are the main causes of 

carbon monoxide poi soning (2).

Despite the recent measures in prevention and 

treatment of CO poisoning, it is still one of the most 

common causes of mortality and morbidity, regardless 

of intentional or accidental exposure. Most of the cases 

are mainly intoxicated in winter season(10).

Carbon monoxide poisoning can lead to permanent 

tissue damage mainly to organs that require more 

oxygen and sensitive to hypoxia such as the brain, heart, 

kidneyand muscles through tissue hypoxia or direct cell 

damage (3).

Carbon monoxide competes with oxygen for 

hemoglobin binding site with affinity 250 times higher or 
more than oxygen, leading to shift of the oxyhemoglobin 

dissociation curve to the left with reduction of oxygen 

delivery to tissues (4).
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Carbon monoxide causes cardiotoxicity through 

electrical, functional and morphological changes in the 

heart. Impaired cardiac function is usually related to 

acute myocardial ischemia or direct toxic effect on the 

myocardium with normal coronary arteries. Myocardial 

injury usually occurs in patients with moderate and 

severe CO poisoning. The presence of myocardial 

damage is a significant predictor of mortality(1).

Electrocardiography (ECG) and biochemical 

markers (such as: Troponin I (TnI), Creatine kinase-

MB, ischemia-modified albumin, human fatty acid 
binding protein and B-type natriuretic peptide) are the 

proper keys to diagnose cardiac injury in patients with 

CO poisoning(12).

B-type natriuretic peptide (BNP) is a neurohormone 

that is released from the cardiac cells. Its elevation is 

a predictive marker for myocardial injury and heart 

failure(13). Ismail et al.(9) reported that, B-natriuretic 

peptide was a sensitive marker to identify cardiac 

dysfunction and was significantly increased in CO 
poisoning.

Pentraxin 3 (PTX3) is also a sensitive and specific 
biomarker for diagnosis of acute coronary syndromeand 

had an additional diagnostic value when measured in 

combination with cardiac enzymes.PTX3 is a member 

of CRP-like inflammatory protein group which is 
abundantly expressed in atherosclerotic plaques and 

cardiac myocytes.PTX3 level is significantly elevated 
in the acute stages of acute myocardial infarction and 

unstable angina even before the appearance of ECG 

changes(14).

Few studies were done to assess the role of 

Pentraxin 3 and BNP as cardiac biomarkers to predict 

the cardiotoxicity in patients with acute carbon 

monoxide poisoning. So this study aimed to assess the 

role of Pentraxin 3 and B-type natriuretic peptide in 

comparison with cardiac Troponin I as early predictorsof 

cardiotoxicity in patients presented with acute CO 

poisoning. 

Materials and Methods 

Study design and setting: 

This is a prospective cross sectional study which 

was conducted on 30 patients admitted to PCC-ASUH 

with moderate or severe acute CO poisoning during the 

period from the beginning of October 2018 to the end of 

March 2020. 

Patients: 

Thirty patients with acute CO poisoning were 

included in this study and 28 healthy persons were also 

included to measure serum level of cardiac biomarkersas 

a control group. 

Diagnosis of acute CO poisoning was established 

according to the history of exposure, clinical 

characteristics of acute CO poisoning and confirmed 
by elevated blood carboxyhemoglobin (COHB) levels 

more than 5%.Moderate and severe carbon monoxide 

poisoning was diagnosed according toGoldfrank(6) 

classification.

Mild: headache, nausea, vomiting, dizziness, 

blurred vision.

Moderate:confusion, syncope, weakness, chest 

pain, dyspnea, tachycardia and tachypnea.

Severe:seizures, Coma, arrhythmias, Hypotension, 

myocardial ischemia, Cardiac arrest, Respiratory arrest, 

non-cardiogenic pulmonary edema and rhabdomyolysis. 

The outcome in the current studyamong 30 acutely 

CO poisoned patientswas divided into survived and non-

survived.

Exclusion criteria: 

§ Patients with history of: cardiac diseases,renal 

impairment, respiratory diseases, malignant diseases 

and diabetes mellitus.

§ Patients admitted to the emergence department 

after receiving preconsulation treatment.

§ Mild cases of carbon monoxide poisoning, 

smokers, anemic or pregnant patients

§ Patients with history of chronic exposure to 

carbon monoxide as garage workers, fire fighter … etc. 

Methods:

Venous blood about 5 cc were collected from 30 
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patients and 28 healthy persons(as a control group)under 

aseptic precautions.

Venous blood samples were drawn to measure 

serum levels of cardiac biomarkers(Pentraxin3, BNP 

and Troponin I) that were measured on admission (the 

first sample) and after 10 hours after exposure (the 
second sample). 

Results and Discussion

In the current study, comparison between the first 
and the second serum levels of cardiac biomarkers 

were done showing significate relation between the first 
and the second serum samples of Troponin I and BNP 

.While no relation was found between the first and the 
second serum samples of Pentraxin 3, as shown in figure 
(1) and (2) .

This result was nearly similar to a study done by 

Baydin et al. (2) which reported that, Pentraxin 3 had 

low prognostic role as cardiac biomarker to predict 

cardiotoxicity in acute CO poisoning in comparison with 

cardiac Troponin I.

On the other hand , other studies reported that 

Pentraxin 3 was more sensitive and specific biomarker 
during the first 3-6 hours after the onset of symptoms 
in comparison with cardiac Troponin I in acute CO 

toxicity(11), (14).

Inoue et al. (8) reported that, Pentraxin 3 after 

24 hours had a significant prognostic value than on 
admission to assess myocardial damage after acute CO 

poisoning.

In the current study, significate relation was found 
between the first and the second serum samples of 
cardiac biomarkers in acutely CO poisoning cases in 

comparison with the control group, as shown in table 

(1).

This result was similar to a study done byIsmail 
et al.(9) who reported that, cardiac Troponin I was 

significantly higher in acute CO poisoned patients 
compared to the control group.

Also Ezzat et al. (5) found that the mean serum levels 

of Pentraxin 3 was significantelevated in CO poisoned 
patients compared with the control group.

In the current study Receiver Operating Characteristic 

(ROC) curve was done to analyze the sensitivity and the 

specificity of the first and the second serum samples 
of cardiac biomarkers in predicting cardiotoxicity in 

acutely CO poisoned patients. Concerning the first 
serum samples of the cardiac biomarkers, it was found 

that the best cut off point of serum levels of Troponin I, 

Pentraxin 3and BNP were more than 0.8 ng/ml, 3 ng/ml 

and 160 ng/l respectively.

The cut off level of > 0.8 ng/ml of the first serum 
samples of Troponin I achieved 96.67% sensitivity and 

85.71 % specificity. While, The cut off level of >3 ng/ ml 
of the first serum samples of Pentraxin 3 achieved 83.3 
% sensitivity and 89.29 % specificity to discriminate 
between CO poisoning cases with cardiotoxicity and the 

control group , as shown in table (2).

As regards the first serum samples of BNP, it was 
found that cut off level >160 ng/ l achieved 96.6 % 

sensitivity and 100 % specificity. This cut off point had 
the best positive predictive value and negative predictive 

value to discriminate between CO poisoning cases with 

cardiotoxicity and the control group, in comparing with 

the first serum levels of Troponin I and Pentraxin 3, as 
shown in table (2) and figure (3) .

Concerning the second serum samples of cardiac 

biomarkers, it was found that the best cut off point of 

Troponin I, Pentraxin 3and BNP were >0.8 ng/ml, >3 

ng/ml and >120 ng/l respectively.

The cut off level of > 0.8ng/ml of the 2nd serum 

samples of Troponin I achieved 50 % sensitivity and 

100 % specificity to discriminate between CO poisoning 
cases with cardiotoxicity and control group, as shown in 

table (3).

The cut off level of >3 ng/ ml of the serum level of 

the second serum sample of Pentraxin 3 achieved 66.6 

% sensitivity and 89.92 % specificity to discriminate 
between CO poisoning cases with cardiotoxicity and 

control group. As regard the second serum samples of 

BNP it was found that cut off level >120 ng/ l achieved 

93.33% sensitivity and 82.14% specificity to discriminate 
between CO poisoning cases with cardiotoxicity and 

control group, as shown in figure (4).
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The cut off level > 0.8 of the second serum samples 

of Troponin I had the best specificity to discriminate 
between CO poisoning cases with cardiotoxicity and 

control cases. Also,cut off level >120 ng/ l of the 

second serum samples of BNP had the best sensitivity 

to discriminate between CO poisoning cases with 

cardiotoxicity and control group, as shown in table (3).

On the contrary, other study compared the 

sensitivity and the specificity of Pentraxin3 with 
Troponin I to diagnosis acute myocardial injury using 

ROC curves. They found that Pentraxin3 had sensitivity 

and specificity (94 % and 86% respectively) for the 
diagnosis of acute myocardial injury than Troponin I 

(94% and 70% respectively). Also they reported that the 

area under the curve values for Pentraxin3 and Troponin 

I were 0.962 and 0.916 respectively(14).

Lee et al. (12) the author reported that BNP is a 

good cardiac biomarker that can be correlated with the 

severity of symptoms and prognosis of cardiac injury 

in patients with CO toxicity. Also they concluded that 

BNP level >100 pg/mL had a sensitivity of 80% and 

a specificity of 68% in the detection of left ventricular 
systolic dysfunction (LVSD) in patients with acute CO 

toxicity.

As regard the outcome of acutely CO poisoned 

patients in the current study, no significant correlation 
was found between the cardiac biomarkers and the 

outcome of acutely CO poisoned patients.

Inoue et al. (8) concluded that, the actual values 

of PTX3 and BNP on hospital admission were not 

significant correlated with short term mortality in acute 
CO poisoned patients, but had only moderate prognostic 

value for one year mortality. 

Limitations:

This study also has some limitations. Small patient’s 

size may affectthe results of our study. In addition, 

we could not performfollow-up for the patients after 

discharge. 

Figure (1): Box and whisker plot of the relation between the first and the second serum samples of Troponin 
I of acute CO poisoning patients. 
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Figure (2): Box and whisker plot of the relation between the first and the second serum samples of BNP of 
acute CO poisoning patients in the current 

Figure (3): ROC Curve displaying the diagnostic accuracy of the first serum sample of cardiac biomarkers 
in the current study. 
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Figure (4): ROC Curve displaying the diagnostic accuracy of the first serum sample of cardiac biomarkers 
in the current study. 

Table (1): Mann Whitney test statistical analysis of the relation between the first and the second serum 
samples of the cardiac biomarkers among 30 acutely CO poisoned cases and control grouppresented to the 

PCC-ASUH during the period from the beginning of October 2018 till the end of March 2020.

Group A
(Patients )

Group B
(Control group)

Test value 
≠

P- 
value

No.= 30 No.= 28

The first serum sample (on admission)

Troponin I

(ng/ml)

Median (IQR) 1.85 (1.5 – 2.6) 0.15 (0.15 – 0)
-6.472 0.000*

Range 0.7 – 5.5 0 – 0.8

PTX3

(ng/ml)

Median (IQR) 5.4 (4 – 8) 1.05 (1.05 – 0.2)
-5.853 0.000*

Range 2.5 – 32 0.1 – 4.2

BNP

(ng/l)

Median (IQR) 437.5 (300 – 975) 20 (20 – 10)
-6.443 0.000*

Range 110 – 2250 5 – 160

The second serum sample (after 10 hours from exposure)

Troponin I

(ng/ml)

Median (IQR) 0.85 (0.25 – 1.7) 0.15 (0.15 – 0)
-3.511 0.000*

Range 0 – 7 0 – 0.8

PTX3

(ng/ml)

Median (IQR) 4.25 (2.8 – 7) 1.05 (1.05 – 0.2)
-4.896 0.000*

Range 1.2 – 24 0.1 – 4.2

BNP

(ng/l)
Median (IQR) 212.5 (130 – 300) 20 (20 – 10)

-5.857 0.000*
Range 100 – 500 5 – 160

P-value >0.05: Non significant (NS); P-value <0.05: Significant* (S) ,PTX-3: Pentraxin 3, BNP: B type natriuretic 
peptide . 
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Table (2): Best cut off point of the serum levels of the first serum samples of cardiac biomarkers among 30 
acutely CO poisoned patients presented to the PCC-ASUH during the period from the beginning of October 

2018 till the end of March 2020.

Parameter AUC Cut off Point Sensitivity Specificity PPV NPV

First Troponin I (ng/
ml)

0.993 >0.8 96.67 85.71 87.9 96.0

First PTX3

(ng/ml)
0.947 >3 83.33 89.29 89.3 83.3

First BNP

(ng/l)
0.992 >160 96.67 100.0 100.0 96.6

PTX-3: Pentraxin 3, BNP: B type natriuretic peptide, AUC: area under curve. PPV: positive predictive value, 

NPV: negative predictive value 

Table (3): Best cut off point of the serum levels of the second serum samples of cardiac biomarkers among 
30 acutely CO poisoned patients presented to the PCC-ASUH during the period from the beginning of 

October 2018 till the end of March 2020.

Parameter AUC Cut off Point Sensitivity Specificity PPV NPV

second Troponin 
I

(ng/ml)
0.767 >0.8 50.0 100.0 100.0 65.1

second PTX3

(ng/ml)
0.874 >3 66.67 89.92 87.0 71.4

second BNP

(ng/l)
0.946 >120 93.33 82.14 84.8 92.0

PTX-3: Pentraxin 3, BNP: B type natriuretic peptide, AUC: area under curve. PPV: positive predictive value, 

NPV:negative predictive value 

Conclusion

This study concluded that, the cut off level >160 

ng/ l of the first serum samples of BNP had the best 
positive predictive value and negative predictive value 

to discriminate between CO poisoning cases with 

cardiotoxicity and the control group, in comparison with 

the first serum levels of Troponin I and Pentraxin 3.

The cut off level > 0.8 of the second serum samples 

of Troponin I had the best specificity to discriminate 
between CO poisoning cases with cardiotoxicity and 

the control group. Also cut off level >120 ng/ l of the 

second serum samples of BNP had the best sensitivity 

to discriminate between CO poisoning cases with 

cardiotoxicity and the control group.

No significant correlation was found between the 
outcome and the cardiac biomarkers of acutely CO 

poisoned patients.

The present study revealed that, BNP and Troponin I 

were more reliable cardiac biomarkers in early prediction 

of cardiotoxicity in acute CO poisoning patients .While 
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Pentraxin 3 had low sensitivity and specificity to predict 
the cardiotoxicity in acute CO poisoning in comparing 

with BNP and Troponin I. 
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Abstract

The article considersboth advantages and disadvantages of the widespread use of genetically modified 
foodsamong the population. Special attention is drawn to insufficient arguments of their supporters and 
opponents. The authors of the article propose to focus on the possible advances and risks of genetically 
modified foodsfor public health. A state policy of approving or prohibiting the use of genetically modified 
foods, including the relevant bio-policy, should be based on the priority of human life and health and the 
interests of consumers of food products. Other arguments are secondary and subsidiary for making the 
most important political decisions affecting the foundations of human life and the environment. Methods: 
The research was carried out from the standpoint of theoretical analysis,general (sociological, systemic, 
structural, functional) and specialscientific methods (comparative jurisprudence, technical and legal 
analysis, specification, interpretation). The methodological basis of this study was the theory of knowledge.
Objective: The article aims at studying the possibility of GMO turnover in Russia, as well as determining 
the purposes of their use and legal regulation.Results:It was concluded that the market authorization of 
genetically modified products and the issuance of appropriate permissions to use them as food products, 
whoseingredients contain a modified gene, make states answer the following question: “Do these genetically 
modified products preservepublic health and the health of a particular individual?”.If such a goal is not 
pursued, there is no social need (at least, in Russia) to introduce such products into civil circulation. 
Supporting this conclusion, the authors of the article provideseveralarguments.

Keywords: foodindustry, genetictechnologies, genetically modified foods, human health, state bio-policy. 

Introduction

Genetic achievements condition the emergence of 

plants and animals with new properties (a highercrop 

yield, the accumulation of substances important for the 

human body, the ability to resist certain diseases, etc.). 

New technologies facilitate the creation of modified 
or completely new organisms (plant varieties, animal 

breeds, etc.). On the one hand, they give an impetus to 

the development of science and business. On the other 

hand, such modifications change the human genome.

The application of genetic technologies hascaused 

a decade-long discussion about the benefits and risks 
of genetically modified products. Some scholars even 
emphasized the need to significantly limit scientific, 
innovative and practical activities in this direction.

GMO supporters are mostly biologists and business 

representatives, while its opponents are public figures, 
human rights activists and environmentalists. However, 

there are some exceptions. For example, agricultural 

DOI Number: 10.37506/ijfmt.v15i3.15562
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producers do not unambiguously perceive genetically 

modified products and their possible cultivation. 
It depends on an agricultural territory, economic 

conditions, specialization (niche, organic, exclusive 

or mass products), soil pollution, land rights and other 

factors. 

Methods

In the course of the study, we used the following 

methods: theoretical analysis, general (sociological, 

systemic, structural, functional) and specialscientific 
methods (comparative jurisprudence, technical and 

legal analysis, specification, interpretation). The 
methodological basis of this study was the theory of 

knowledge. 

Results

The main arguments of GMO supporters are 
as follows: genetically modified foods are produced in 
connection with an increase inthe world’s population 

since it is impossible to feed people using traditional 

methods; the active production of genetically 

modified foods allows counter-balancing the shortage 
of agricultural land, reducing the consumption of 

pesticides and increasing biodiversity1; genetically 

modified products are harmless to human health; 
the positive experience of developed economies 

promoting genetically modified products. The first and 
main argument of GMO supporters can be taken into 

accountbut it does not seem convincing.

Firstly, it is not relevant for Russia due to its 

extensive natural resources (Russia controls 35% of 

global resources andranks the 1stin terms of resources).

Russia occupies 14% of the world territory (ranks the 

1stamong other countries) and has a low population 

density (1.94% of the total world population, i.e. ranks 

the 10th). In Russia, the average population density is 

8.56 people per km²; in the USA, the population density 
is 33.82 people per km²; in Japan, the population density 
is 336 people per km²; in India, the population density is 
357 people per km²; in Monaco, the population density 
is18,679 people per km². Consequently, the controlled 
territories allow providing not only the Russian 

population but also other countries with the main 

products growing and cultivated on its land (wheat, rye, 

sunflower, etc.).

Secondly, malnutrition and hunger arecaused not 

by a shortage of essential food products but by their 

uneven distribution among countries and within their 

territories (based on their level of income, economic and 

social policies). The subject of discussion (real socio-

economic problems2) is substituted withissues that might 

or might not happen in the future. There are many bold 

statements about the possibilities of genetically modified 
foods. It is often stated that they can solve, if not all, then 

most problems associated with the nutrition of human 

civilization as a whole.

According to the World Health Organization, about 

1 billion people are currently undernourished but about 

a third of all food products end up in landfills every year. 
Experts estimate that 40% of foods produced in the USA 

are thrown away3. In Russia, the situation is not much 

better. About a third of the food productsare thrown 

away, which is equivalent to 17 million tons annually4. 

The total food losses have already amounted to 40%. 

However, the Russian authorities do not recognizethese 

statisticsand assure that such losses are insignificant, i.e. 
do not exceed 1%.

Given the above-mentioned, it is necessary to 

promote the sustainable use of food products and 

introduce closed-cycle technologies. These measures 

will allow maintaining the same level of production 

and consumption for many years, without increasing an 

anthropogenic load on the environment.

Thirdly, a large part of natural resources has not 

been used for production. For example, it is advisable 

to develop new lands and adopt aquaculture and other 

technologies. Non-GMO technologies can significantly 
increase the volume of products for the subsequent 

creation of foods but they are hushed up.The potential 

of agriculture and aquaculture has not been fully 

realizedin Russia. In this regard, these technologies 

have great development prospects with due regard to 

economic efficiency, profitability, long payback periods 
of investment projects, etc.

Fourthly, modern economies consider not only 

economic efficiency for making decisions that have 
macroeconomic, social and political significance, 
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but also take into account other types of efficiency, 
including social. If economic efficiency is high, certain 
types of activity can be limited, taken under strict social 

control, or even prohibited.Conventionally, all types 

of economic activity can be classified into positive, 
negative and conditionally neutral (without considerable 

social effects).

For instance, Russia implements an anti-tobacco 

policy, whose restrictive measures are consolidated 

in Federal Law of February 23, 2013 No. 15-FZ “On 

the Protection of Public Health from Exposure to 

Environmental Tobacco Smoke and the Consequences 

of Tobacco Use”5, Federal Law of December 31, 2014 

No. 488-FZ “On the Industrial Policy of the Russian 

Federation”6 and other regulations.

The issue of developing environmental 

entrepreneurship as a type of social entrepreneurship 

(from new waste management technologies to lean 

technologies) is acute for Russia and other countries.

The active introduction of genetically modified products 
makes such entrepreneurship senseless or ineffective 

due to the impossibility of achieving social and 

environmental objectives in several territories.

There are no convincing arguments about the real 

decrease in agricultural lands and negative impacts 

on themdue to the transition to genetically modified 
products. Under market economy conditions, an increase 

or decrease in the volume of products is determined 

by the law of supply and demand rather than the fact 

that agricultural products high-yield or low-yield. In 

pursuit of profits, the conditionally vacant lands will 
be quickly sown with new crops to increase the volume 

of production and not be withdrawn from circulation.

This is an axiom of a market economy. The withdrawal 

of lands from circulation is facilitated by the lack of 

demand for agricultural products rather than an increase 

in the volume of products received per unit of used area. 

There is also a silent issueconditioned by the need to 

allocate the so-called “buffer”, “sanitary” and similar 

zones. Following safety requirements, it is possible to 

distinguish between fields growing genetically modified 
plants and other lands and objects.

Those countries that extensively use GMO crops 

(for example, the USA) have already developed the 

relevant litigation practice based on neighborly disputes 

between producers of traditional agricultural products 

and genetically modified foods.

From the standpoint of ensuring biological, food 

and environmental safety, the uncontrolled spread of 

genetically modified products is of great importance. 
While it is possible to ensure the non-proliferation 

of genetically modified foods (pollen, seeds, etc.) in 
naturally limited territories (islands, mountains, etc.) 

using restrictive (quarantine and other) measures, it is 

extremely difficult to do in Eurasia.

The argument for increasing biodiversity through 

genetically modified products is not scientifically 
grounded. The situation is the opposite: an increase in 

the production of genetically modified foods poses even 
more threats to biodiversity due to the scalable effect 

(pollination, unhindered mixing, spread, displacement 

of endemic species, the formation of resistance, attempts 

to level threats, etc.).

Duringa historical decline in biodiversity and 

without the active use of genetically modified products 
in agriculture, this risk isespecially great when making 

rash decisions.

Possible reasons for the decline in biodiversity are 

as follows: the expansion of settlements; environmental 

pollution; ecological disasters; biological experiments 

and studies. Indeed, the spread of genetically modified 
products can become anunderstudied factor in the further 

reduction of biodiversity.

New technologies, including genetic, can increase 

biodiversity through preserving endangered species 

of plants and animals and preventing the risks of 

their extinction. The same effect cannot be achieved 

by enhancing the production of genetically modified 
foods. However, this activity is far from conventional 

agricultural production.

For many years, there had been no scientific research 
proving the danger of exposingnon-target organisms 

(geobionts, reservoir inhabitants, insects, etc.) to 

genetically modified products. At the beginning of the 
21stcentury, such scientific works became more common. 
Another acute problem is the forming resistance of 

microorganisms to antibiotics which they can acquire 
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through genetically modified products immune to certain 
diseases. Due to the exchange of genetic information, 

resistant microorganisms canalter the human microbiota 

upon ingestion and form resistance to some antibiotics. 

As a result, a person can be exposed to diseases and 

illnesses. According to the World Health Organization, 

superbugs cause the death of about 700,000people each 

year. In recent years, the issue of antibacterial resistance 

has been discussed all over the world.

In conformity with Decree of the President of 

the Russian Federation of October 12, 2020 No. 620 

“On Interdepartmental Commission of the Security 

Council of the Russian Federation on Establishment 

of the National System for Protection against New 

Infections”7, Russia established such a commission in 

2020. Its main objective is as follows: to respond to 

the threats associated with the spread of infections and 

antimicrobial resistance.

Earlier, Order of the Government of the Russian 

Federation of March 30, 2019 No. 604-r8 adopted the 

Action Plan 2019-2024 to implement the Strategy for 

preventing the spread of antimicrobial resistance in the 

Russian Federation for the period up to 2030.

On the one hand, antimicrobial resistanceis tried to 

be counteracted. On the other hand, new technologies 

might causeantimicrobial resistance on a larger scale. 

A similar situation might arise concerninggenetically 

modified products. If certain risks are not considered, 
it can result in serious losses for a specific economic 
entity, society and state.

The Convention on Biological Diversity (Rio de 

Janeiro, June 5, 1992)9 proceeds from the assumption 

that the primary conservation strategyis the in-situ 

conservation of ecosystems and natural habitats and 

the maintenance and recovery of viable populations 

of species in their natural surroundings instead of the 

expansion of cultivated areas with genetically modified 
crops.

We should also pay attention to Article 3 of Federal 

Law of the Russian Federation of January 10, 2002 No. 

7-FZ “On Environmental Protection”10 that consolidates 

the presumption of environmental hazards posed by 

planned economic and other activities.

Federal Law of the Russian Federation of July 5, 

1996 No. 86-FZ “On State Regulation in the Field of 

Genetic Engineering”11 aims at developing a mechanism 

to ensure the safety of citizens and the environment in the 

process of implementing genetic engineering activities 

and using its results.

Pro arguments about the harmlessness of genetically 

modified foods for human health are not convincing 
enough. In general, they boil down to the fact that there 

are no scientifically grounded data on the dangers of 
such products. Furthermore, the existing studies on 

biomodels (mice, rats, etc.) did not show any deviations 

in mammals receiving genetically modified foods and in 
their offsprings. Only a few scientific works arerevealing 
the harmful effect of GMO production on the offspring 

of laboratory mice (its development, reproductive 

function, etc)12.

We should highlight two circumstances: a 

person is not a biomodel and has certain genetic, 

psychophysiological and other differences from other 

mammals; the number of studies and observation periods 

are insufficient to draw unambiguous conclusions. 
Sometimes studies lack the independence criterion since 

modern science is heavily funded by business and serves 

its interests.

Here is an example from the field of drug circulation 
for medical use. In the middle of the 20thcentury, 

requirements for their admission to the market were 

slightly stricter than those for puttingfood products 

into circulation. However, several major scandals in 

the pharmaceutical industry and thousands of personal 

tragedies caused by drug intake made these requirements 

tougher:mandatory requirements were introduced for 

preclinical, clinical and post-marketing trials of drugs 

(after bringing some product to the market). Currently, 

pharmaco-supervision is carried out almost in all 

spheres and side effects of medical drugs are monitored.

This work allows accumulatingmore accurate data on a 

specific drug, adjustingindications and contraindications 
for its use and even withdrawinga particular product 

from the market13.

Article 4 of Federal Law of April 12, 2010 No. 61-

FZ “On Circulation of Medicines”14introduces such 

definitions as “adverse reaction”, “serious adverse 
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reaction”, “unexpected adverse reaction”, “risk 

management plan”, etc.

The foregoing demonstrates that people might 

develop adverse side effects even tothe products that 

have been tested on biomodels in compliance with all the 

research requirements. Nevertheless, some countries still 

promote genetically modified products. For instance, the 
USA, China, Canada, etc. adhere to liberal policies in 

the field of genetically modified foods. On the contrary, 
most European countries (Spain, France, Germany, 

etc.) prioritize the protection of human rights and civil 

interests, first of all, life and health, as well as a favorable 
environment. This fact does not mean a complete ban 

on genetically modified products but determines the 
so-called “corridor principle”, procedures, regulations, 

etc., including Regulation (EC) No. 1829/2003 of the 

European Parliament and of the Council of September 

22, 2003 “On genetically modified food and feed” and 
Directive 2001/18/EC of the European Parliament and of 

the Council of March 12, 2001 “On the deliberate release 

into the environment of genetically modified organisms 
and repealing Council Directive 90/220/EEC”.

The legislative experience of France is of considerable 

interest to Russia. The country has made attempts to 

control the circulation of genetically modified foods at 
all significant stages of the product life cycle: sowing, 
collection, storage, transportation, processing, etc. 

Such measures should preventthe release of genetically 

modifiedorganisms into the environment. For example, 
each crop has certain technical requirements(sowing 

distance, etc.). France also conducts biomonitoring of 

areas where genome-edited plants are grown.

In consideration of the foregoing, we can conclude 

that the arguments of GMO supporters are unconvincing, 

biased and misleading.

The main arguments of GMO opponents are 
as follows: the lack of reliable data on negative effects 

on human health and the environment; the complexity 

and inadequacy of control mechanisms for ensuring the 

safety of genetically modified products released into 
circulation; the lack of consensus in society regarding 

genetically modified foods.

The lack of reliable informationaboutnegative effects 

on human health and the environment allows opponents 

to put a complete ban or introduce a moratorium on 

the widespread use of genetically modified products 
in agriculture and the food industry. This refers to the 

implementation of the precautionary principle developed 

in the doctrine of international, environmental, medical 

law and consolidated in several international, national 

and regional documents.Underthe precautionary 

principle, uncertainty about possible risks and damages 

should not be a reason against the necessary precautions.

According to Principle 15 of the Rio Declaration 

on Environment and Development (Rio de Janeiro, 

June 14, 1992), states need to apply the precautionary 

principle to protect the environment. If there is a threat 

of serious or irreversible damage, incomplete scientific 
evidence should not be a reason to delay costly measures 

to prevent environmental degradation.

Under Clause 4.2 of Commission Recommendation 

of February 7, 2008 on a Code of Conduct for 

Responsible Nanosciences and Nanotechnologies 

Research (2008/345/EC)and given the lack of knowledge 

about the impact of nano-objects on the environment 

and public health, EU member states should apply the 

precautionary principle to protect scholars, consumers, 

citizens and the environment while carrying out studies 

in this field.

There is evidence that genetically modified foods 
can causethe dysfunction of certain organs, trigger 

allergic reactions, and increase blood sugar and fat. 

Today,obesity and type 2 diabetes mellitus are serious 

problems for a significant number of countries. More 
than 15% of their national health budgets are spent on 

these diseases. Allergic reactions and bronchial asthma 

are also regarded as non-infectious epidemics. This 

situationisconditioned by a sharp change in the lifestyle 

of modern city residents (low physical activity, food 

availability and high-calorie intake, the predominance 

of carbohydrate foods, unfavorable environmental 

conditions, etc.). The further rapid changes in a lifestyle, 

food culture and food composition can aggravate the 

existing issues that have not been properly solved.

Genetically modified foods are not identical to the 
products that have been eaten for millennia and centuries. 
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The composition of substances (the ratio of proteins, 

fats, carbohydrates, microelements, vitamins and other 

components) in genetically modified products and even 
other (conditionally conventional) foods differs from 

that to which people who lived in a certain territory were 

accustomed and considered traditional.

One should not forget about differences at the level 

of enzyme systems and the genetic level. For example, 

various groups and ethne are different in terms of their 

genetic determinants of alcohol dependence syndrome15. 

Modern genetic studies have revealed other local 

features of eating behavior, eating habits and possible 

risks caused by their changes.

The availability of certain foods has a lasting impact 

on cultural traditions and the ability of a group of people 

to assimilate a particular type of food. Thus, food was a 

selection factor that influenced the human genome. Any 
intervention in these complex processes should be of the 

utmost delicacy. Until the harmlessness of genetically 

modified products is proven, there is a need for relevant 
scientific studies16.

Before implementing new technologies, it is 

necessary to take all available measures to examine 

possible risks, establish the authorization procedure 

for subjects engaged in a new type of activity, etc. At 

the same time, the precautionary principle does not 

mean that all work in a certain area of technological 

development must be suspended.There is always a 

place for scientific and expert activity. As a rule, the 
implementation of theoretical ideas is carried out 

step by step in those directions that are recognized as 

unambiguously necessary for people, society and state.

The complexity and inadequacy of control 

mechanisms ensuring the safety of genetically 

modified products released into circulation, as well 
asthe unreliability of such procedures, are an important 

argument that makes the introduction of genetically 

modified products into agriculture, the food industry 
and human diet possible in principle but requires the 

compliance with certain conditions (control over the 

life cycle of genetically modified products at all stages 
significant for human health and the environment). We 
have already mentioned Federal Law of April 12, 2010 

No. 61-FZ “OnCirculation of Medicines” that enshrines 

a whole system of organizational and legal means aimed 

at ensuring the quality, effectiveness and safety of a 

specific product, namely medicines (both pharmaceutical 
substances and final dosage forms).However, it is much 
easier to comply with drug approval requirements than 

with those developed for genetically modified products 
(due to limited scale and coverage, the lack of experience 

in control and supervision, few trained personnel in the 

pharmaceutical industry, the closed-loop life cycle of 

many drugs, etc.).

Before the introduction of genetically modified 
products into circulation, it is necessary to answer the 

following questions: about their direct and/or indirect 

impact on human health (toxicity, allergenicity, etc.); 

the possible impact on future generations; the influence 
on eating habits.Besides, the following issues need to 

be discussed: the ratio of genetically modified products 
and biological safety; genetically modified products and 
environmental safety; genetically modified products and 
economic security; genetically modified products and 
food safety. To answer these questions, it is necessary 

to conduct a comprehensive scientific study at least by 
several groups of scholars or scientific centers.

What Russians know and think about genetically 

modified organisms and GMO products should be 
considered as a separate issue. Many research centers 

(in particular, the All-Russian Public Opinion Research 

Center, the Levada Center, etc.) conduct surveys 

concerning genetic engineering. Let us cite the data of 

poll No. 4296 of July 29, 2020 “Conspiracy theories and 

what people think about them” performed by the All-

Russian Public Opinion Research Center. According to 

this poll, the share of Russians who consider genetically 

modified products dangerous and claim that this 
information is concealed has decreased by 13 indicative 

points. Therefore, it can be concluded that confidence 
in genetically modified organisms is growing but rather 
slowly. 66% of Russians believe that genetically modified 
foods pose a threat to public health. Most of these 

respondents belong to the age group from 45 to 59 years 

old (77%). One in five people believes that genetically 
modified foods do not harm (20%). Quite often, this 
opinion is expressed by young people aged between 18 

and 24 years old (41%). According to survey No. 4118 

“On the benefits of nutrition”conducted by the All-
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Russian Public Opinion Research Center in December 

2019, the majority of Russians use only those products 

that do not contain genetically modified components 
(45%).When asked about their reluctance to support 

the ban on products (not supporting the prohibition of 

genetically modified products), 30% of the respondents 
believe that this will inevitably increase the price of 

food; 18% of the respondents claim that this will cause a 

shortage of food; 12% of the respondents think that there 

are no natural products left; 10% of the respondents 

deem genetically modified organisms to be harmless; 
only 5% of the respondents express their opinion that 

the buyer should independently choose which product to 

buy, with or without genetically modified components17.

The above-mentioned data indicate that we are on 

the verge of a social, ethical and legal conflict caused 
by the clash of interests among business, scientific 
groups, citizen-consumers and society. The market 

authorization of genetically modified products and the 
issuance of appropriate permissions to use them as food 

products, whoseingredients contain a modified gene, 
make states answer the following question: “Do these 

genetically modified products preservepublic health and 
the health of a particular individual?”. If such a goal is 

not pursued, there is no social need (at least, in Russia) 

to introduce such products into civil circulation. The 

following arguments will be presented to substantiate 

this conclusion.

Nutrition is one of the key issues from the 

standpoint of basic human needs, human health and 

fundamental civil rights. Throughout the entire life, a 

person consumes about 35 tons of various foodstuffs, 

not to mention water and beverages. Their lifestyle and 

possible diseases largely depend on what people eat. 

New products introduced into civil circulation should 

improve the quality of life and be harmless to humans 

and their children.Ensuring food safety is the most 

important task of the state. If this task is not fulfilled, it 
becomes difficult or even impossible to ensure the health 
of present and future generations.

These theses are directly or indirectly confirmed 
in national legislation. According to Article 2 of the 

Constitution of the Russian Federation, “man, his 

rights and freedoms shall be the supreme value. The 

recognition, observance and protection of human and 

civil rights and freedoms shall be an obligation of the 

State”.

Constitutional provisions are reflected in the current 
legislation. Federal Law of January 2, 2000 No. 29-FZ “On 

the Quality and Safety of Food Products”18establishes 

the priority of protecting the life and health of food 

consumers over the economic interests of self-employed 

entrepreneurs and legal entities carrying out activities 

related to food handling. This document determines 

requirements for the quality of food products and their 

safety for human health and future generations.Federal 

Law of January 10, 2002 No. 7-FZ “On Environmental 

Protection” proceeds from the principles of ensuring 

favorable conditions for human life and a scientifically 
grounded combination of environmental, economic and 

social interests of a person, society and state.Federal 

Law No. 86-FZ of July 5, 1996 “On State Regulation in 

the Field of Genetic Engineering” as the main direction 

of state regulation in the field of genetic engineering 
mentions the improvement of human living conditions 

and protection of their health.

Public health receives more attention in strategic 

planning documents. Decree of the President of the 

Russian Federation of July 21, 2020 No. 474 “On the 

National Development Goals of the Russian Federation 

for the Period up to 2030”19, the preservation of the 

population, its health and well-being, as well as the 

creation of a comfortable and safe environment for 

life, are among the national development goals of the 

Russian Federation.

Decree of the President of the Russian Federation of 

January 21, 2020 No. 20 “On the Approval of the Doctrine 

of Food Security of the Russian Federation”20secures the 

provision of the population with high-quality and safe 

food products as a long-term national interest in the field 
of food security.

Decree of the President of the Russian Federation 

of June 6, 2019 No. 254 “On the Strategy for the 

Development of Healthcare in the Russian Federation 

until 2025”21 sets the task of promoting a healthy diet 

among citizens.

Clause 54 of Decree of the President of the Russian 

Federation of December 31, 2015 No. 683 “On the 
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National Security Strategy of the Russian Federation”22 

highlights the need to improve the system of technical 

regulation, sanitary and phytosanitary supervision, 

control in the field of food safety to ensurepublic health.

Do the above-mentioned facts mean that there is no 

place for genetically modified products in Russia? No, 
they do not. In addition to conventional food products for 

a wide range of consumers, there are specialty foods and 

healthyfoods. According to Article 39 of Federal Law of 

November 21, 2011 No. 323-FZ “On the Basics of Health 

Protection of Citizens in the Russian Federation”23, 

nutritional therapy fulfills preventive and therapeutic 
tasks. Genetic technologies (for example, the production 

of human lactoferrin from the milk of transgenic goats) 

can contribute to the solution of such issues. On the one 

hand, this innovation allows preserving and maintaining 

the health and life of some citizens. On the other hand, 

it helps ensure a closed-loop production cycle and 

circulation of such products. Before introducing and 

promoting genetically modified products on the market, 
it is necessary to purchase medical equipment for 

conducting genetic tests. Otherwise, the development of 

biohacking will be facilitated. 

Conclusion

In the course of the study, we reached the following 

conclusions:

1. Modern genetic technologies provide society with 

genetically modified products and, therefore,significantly 
change production, logistics and other processes in the 

agriculture and food industry. Despite great economic 

and other opportunities, one cannot ignore real threats 

and risks, which substantiatesthe balanced regulation of 

this field of science, innovation and practice;

2. Representatives of science, business and society 

might have different interests and arguments, which 

causes social, ethical and legal conflicts, as well as 
aggravates public debates about genetically modified 
foods;

3. When deciding on theintroduction of genetically 

modified products into circulation, one should proceed 
from the unconditional priority of the individual’s 

interests (the consumer of such products) and the rights of 

citizens to a healthy environment. Other interests are also 

important but they cannot be recognized as decisive in 

developing an appropriate policy concerninggenetically 

modified foods eaten by all levels of the population;

4. Currently, the main efforts should focus on the 

study of genetically modified products (the accumulation 
of data, including information on the long-term use and 

its consequences), the development of expert methods 

(identification, detection, etc.) andlimited use in niche 
areas that does not stir fierce debates (for example, the 
production of closed-loop products). 
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Abstract 

Pregnancy allows the maternal blood to alter both the hormonal and biochemical material. This research was 
therefore aimed at investigating the shift in the profile of Thyroid stimulating hormone (TSH), triiodothyronine 
(T3), tetraiodothyronine (Thyroxin T4), prolactin and lipid during the three stages of pregnancy. The study 
included 30 pregnant women and 20 non-pregnant women as a control group (the age of women was 
20-41 years). The study was performed from October to May 2017 at AL-Batool Teaching Hospital in 
Baqubah District, Diyala Governorate, Iraq. Hormones were assessed using an automated hormone analyzer 
(Cobase411, Roche, Germany) and the lipid profile was measured using an automated biochemistry analyzer 
(Cobase400Integra Plus, Roche, Germany). The findings revealed a substantial elevation of prolactin in 
the three phases of pregnancy (p<0.05). While T3, T4, total cholesterol (TC) and triglyceride (TG) showed 
no significant elevation (p>0.05) in the first trimester relative to the control group, TC and TG increased 
significantly (p<0.05) in the second and third stages of the trimester of pregnancy and T3 and T4 increased 
significantly (p<0.05) in the first trimester compared to the control group.

Keyword: pregnancy, prolactin, thyroid hormones, lipid profile

Introduction 

The cycle of human reproduction, known as 

conception, gravity, as well as pregnancy. A woman 

bears one or more live descendants from the implantation 

of a fertilized zygote in the uterus during this time of 

fertility or ‘pregnancy’. Thus, pregnancy is the phase 

during which one or more offspring grow inside 

the womb of a woman (1). The internal and external 

physiological status of women is profoundly influenced 
by pregnancy. Several internal hormonal changes arise 

in pregnant women during this time of pregnancy (2). For 

pregnant women, internal structural modifications have 
arisen including changes in blood parameters and these 

changes can appear pathological in the non-pregnant 

state (3). These modifications related to the fetus’ growth 
and development (4). Thus, in pregnancy, the metabolism 

of women is significantly altered to provide the growing 
fetus with the necessary nutrients needed for growth and 

provide the fetus with the protection before birth, and 

also to provide the mother with the extra energy needed 

for childbirth (5). The typical duration of pregnancy for 

women last for 40 weeks (approximately 280 days), 

separated into three trimester periods according to the 

growth and development period of the fetus (6).

1-First trimester (up to 13 weeks after conception) 

where the embryo measures up to 8 Cm long and weighs 

roughly 13 g (7). 

2- Accelerated fetal development begins in the 

second trimester (13 to 26 weeks), and the fetus weighs 

about 70 g at the end of this trimester and is 30 Cm 

long, during which the fetal organs may have begun to 

develop (8).

3-Third trimester, complete maturation of the fetal 

organs during this trimester (26–40 weeks. During 

these three stages, conception is characterized by 

improvements in the metabolism and hormonal state of 

an individual. In order to determine the effect of normal 

pregnancy on blood profiles, a study like these variations 
is therefore necessary (9). In trimesters of pregnancy, 
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thyroid gland is vital because it controls the production 

of tow hormones, both of which plays an important role 

in the growth of the baby’s nervous system and brain, 

these thyroid hormones are triiodothyronine (T3) and 

thyroxin (T4) (10). In the first trimester, the fetus depends 
on his mother’s thyroid hormones supplied to him via 

the placenta, this additional requirement for thyroxin 
(11). T3 and T4 development is caused by the induction 

of the thyroid stimulating hormone (TSH) produced and 

secreted by the pituitary gland (12).

Physiologically, during birth, the woman becomes a 

new human, and the maternal metabolic environment is 

changed by elevated amounts of progesterone, estrogen 

and pancreatic beta-cell hyperplasia in the blood. Insulin 

tolerance and ovarian estrogen (in women) play an 

important role in disrupting the lipid profile (9). In this 

study, improvements in the lipid profile, T3, T4 TSH, 
and prolactin were examined in a group of pregnant 

women to determine how these parameters changed 

during normal pregnancy (13). 

Materials and Methods 

This research was conducted from May to October 

2020 at AL-Batool Teaching Hospital in Baquba 

District, Diyala Governorate, Iraq. A total of 50 women 

volunteered for the research between the ages of 20 and 

41 years old. 30 pregnant women and 20 non-pregnant 

women were included in this monitoring group of 50 

volunteer women. Centered on the point of pregnancy, 

the 30 pregnant women were observed for around 32 

weeks of pregnancy. Blood samples from all involved 

women were taken after having them fast overnight 

for 8-12hrs. Using 5ml of disposable syringes, 5ml of 

fasting venous blood was extracted from each woman 

and transferred into a plain container. The blood 

was to clotted for half an hour, then centrifuged for 5 

minutes at 4000 rpm and used to assay the parameters 

tested. Using biochemistry-automated analyzers, serum 

total cholesterol (TC), triglycerides (TG), low density 

lipoprotein cholesterol (LDL-C) and HDL cholesterol 

(HDL-C) were analyzed (Cobase411, Roche, Germany). 

Hormones were assessed by automatic hormone 

analyzers (Cobase400Integra Plus, Roche, Germany). 

Statistical Analysis

The SPSS statistical package was used for data 
processing and the findings were presented as mean± 
standard deviation (M±SD). For data interpretation, 
the student t- test was used, and p < 0.05 was found 
statistically important. 

Results 

The mean ± standard division(M±SD) values of the 

studied blood parameters are seen in the table for control 

and pregnant women in three trimester stages (1).

Table (1): M ± SD values of the monitoring parameters analyzed and three trimester pregnancy values

Parameters Control 1st trimester 2nd trimester 3rd trimester

TSH mI U/L 3.50±1.08 2.90±1.23 3.40±0.69 3.50±1.15

TT3 nmol/L 2.00±0.30 3.20±0.44 2.90±0.96 2.60±0.47

TT4nmol/L 90.00±12.58 138.0±22.05 140.0±34.22 150.0±62.31

Prolactin µg/L 15.00±3.01 34.00±32.75 100.0±33.45 131.1±31.44

TC mg/dl 150.4±17.4 166.4±28.1 180.0±23.4 207.3±32.2

TG mg/dl 80.7±6.6 108.7±13.1 126.5±18.4 130.7±20.8

HDL-C mg/dl 43.1±5.4 44.7±4.2 48.0±6.3 52.0±5.8

LDL-C mg/dl 81.8±14.6 90.3±9.6 123.7±10.9 159.5±22.4
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As seen in table (2), no substantial variations 

between the blood levels of these parameters were 

shown in the findings of the comparison of the studied 

parameters in the first trimester with the control group, 
except for prolactin, which showed significant elevation 
in the first trimester as opposed to the control (p<0.05).

Table (2): A contrast of studied parameters with regulation in the first trimester was shown.

Parameters Control 1st trimester P-value

TSH 3.50±1.08 2.90±1.23 0.784

T3 2.00±0.30 3.20±0.44 0.234

T4 90.00±12.58 138.0±22.05 0.439

Prolactin 15.00±3.01 34.00±32.75 0.01*

TC 150.4±17.4 166.4±28.1 0.195

TG 80.7±6.6 108.7±13.1 0.125

HDL-C 43.1±5.4 44.7±4.2 0.254

LDL-C 81.8±14.6 90.3±9.6 0.321

The finding shown in table (3) is an elevation in the levels of the studied parameters, but without substantial 
differences(p>0.05), with the exception of prolactin, TC and TG levels, which displayed significant elevation(p<0.05) 
in the second trimester relative to the control group, and TSH was almost standardized.

Table (3): Showed the comparison of studied parameters in second trimester with control.

Parameters Control 2nd trimester P-value

TSH 3.50±1.08 3.40±0.69 0.72

T3 +2.00±0.30 2.90±0.96 0.089

T4 90.00±12.58 140.0±34.22 0.077

Prolactin 15.00±3.01 100.0±33.45 0.000*

TC 150.4±17.4 180.0±23.4 0.049*

TG 80.7±6.6 126.5±18.4 0.045*

HDL-C 43.1±5.4 48.0±6.3 0.231

LDL-C 81.8±14.6 123.7±10.9 0.063
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The result showed substantial elevation (p<0.05) 

in the levels of most studied parameters except HDL 

and LDL levels, which showed presence elevation 

without significant variations (p>0.05) in the second 
trimester relative to the control group, and TSH showed 

normalization as seen in the table (4).

Table (4): The contrast of the parameters studied in the third trimester with regulation   was shown.

Parameters Control 3rd trimester P-value

TSH 3.50±1.08 3.50±1.15 0.733

T3 2.00±0.30 2.60±0.47 0.023*

T4 90.00±12.58 150.0±62.31 0.017*

Prolactin 15.00±3.01 131.1±31.44 0.000*

TC 150.4±17.4 207.3±32.2 0.042*

TG 80.7±6.6 130.7±20.8 0.044*

HDL-C 43.1±5.4 52.0±5.8 0.09

LDL-C 81.8±14.6 159.5±22.4 0.051

Discussion 

During the findings showed an increase in thyroid 
hormone levels of T3 and T4 in pregnant women, 

especially in the third trimester stage (14). This finding was 
consistent with the scientific fact that the thyroid gland is 
hyper-stimulated during pregnancy, resulting in changes 

in thyroid hormone levels to improve the sufficient basal 
metabolic rate for mother and fetus(15). Thus, correct 

measurement of thyroid activity during pregnancy is 

important for thyroid hormone modification. If thyroid is 
deficient during birth, this case can be linked with adverse 
maternal obstetric outcomes and lead to defects in infant 

neurodevelopment. Knowing the predicted natural 

changes in concentrations of thyroid hormones during 

pregnancy enables individualized supplementation when 

necessary (16). Women who have been diagnosed with 

thyroid gland dysfunction are usually treated and are 

able to complete a normal pregnancy (17). The pregnancy 

period causes complex changes in the concentration of 

thyroid binding globulin(TBG) and maternal steroid 

hormones circulating (estrogens). Estrogens have 

stimulatory effects on TBG synthesis and serum TBG 

rises in total T4 and total T3 concentration. Pitches 
(18). Concentrations. TBG concentrations double at 

16 to 20 weeks of gestation (21). In the first trimester, 
thyroid-stimulating hormone (TSH) levels are low, with 

normalization in the second and third trimesters (11). 

Pregnancy may be thyroid stress and the 
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size of the gland typically increases by 10%. The 

output of T3 and T4 is therefore rising by around 50 

per cent. As a result, the average level of TSH during 

pregnancy is lower than or normal relative to the level 

of non-pregnancy (19). Because normal thyroid activity 

changes during pregnancy, as the mother progresses 

from the first to the third trimester, TSH levels can 
change. The normal TSH value will range from 0.2 to 

4.0 ml U/L, under normal circumstances. 

In this analysis, the concentration of prolactin showed 

substantial elevations in the first trimester compared 
with the control group and then gradually increased with 

high significant elevations in the second and third stages 
of pregnancy (6). This elevation is for the mammalian 

gland to plan and stimulate milk production for neonate 

feeding. This finding is consistent with certain earlier 
studies (20). Increases in lipid fractions were seen in the 

current study (TC, TG, HDL and LDL). Metabolic fuels 

are increased by the growth and development of the 

fetus and sustain its systems throughout the pregnancy 

cycle. Lipids are foodstuffs of high energy. Lipids are 

important food groups during pregnancy that provide 

nutrition for the mother’s multisystem and for increased 

fetal cell proliferation (22). This is appropriate because 

of the high energy needed to increase maternal uterine 

enlargement cell proliferation, expansion of blood flow, 
fetal implantation, development of blood vessels in the 

utero placenta zone, fetop (23). High concentrations of 

certain steroids are important during normal pregnancy 

development. Because most steroids are synthesized 

from cholesterol, the levels in the bloodstream of normal 

pregnant women have risen. Increases in lipid fractions 

have been identified in many previous studies and the 
rise in blood lipids is assumed to be linked to the growth 

of the mammary apparatus and to fetal requirements 
(24). However, hyperlipidemia raises the likelihood 

of coronary artery disease (CAD) and may adversely 

impact the health of the pregnant woman and her fetus. 

The elevated lipid profile is thus a natural finding (25). 

Conclusion 

The typical pregnancy duration is followed by 

prolactin elevation, thyroid hormones, and lipid fraction 

elevation. If thyroid hormone levels are down, this 

means that the pregnant woman has hypothyroidism 

and needs to be monitored. Strong prolactin is natural 

for the mammalian gland to be enhanced to secrete 

milk for lactating the neonate. High lipid fractions are 

engineered to provide the fetus with the requisite energy 

and compounds to create its structures. Lipids are 

also important food forms that supply nutrition to the 

mother’s multisystem. 
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Abstract

This study involves the important comparison in doing V-P shunt operation before surgical correction and 
repair to the neonates born with spinal dysraphism meningocele at the lumber region versus doing V-P shunt 
after repair of neural tube defect meningocele to avoid post operative (correction of neural tube defect) 
leaking cerebrospinal fluid and surgical wound infection.

The study 50 newborn babies with hydrocephalus and spinal dysraphism meningocele 

Keyword: CSF , computerized ctscan, hydrocephalus, spinal dysraphisim, meningocele 

Introduction

The spinal dysraphism meningocele is one of the 

spine congenital abnormalities that involve defect in 

the posterior neural arch and present as sac containing 

only cerebrospinal fluid and meninges and no any 
neural tissue and constitute less than 10% of all spinal 

dysraphism[1] 

The myelomeningocele is considered more severe 

than meningocele because in meningocele the cord 

remain with in the spinal canal and the spinal nerves 

not present in the overlying sac which contain just 

cerebrospinal fluid with no spinal cord nerves that are 
protected from the damage.

The sphincteric control and physical growth are 

more likely to maintained in meningocele.

Spinal dysraphism can be diagnosed during 

pregnancy by ultra sound examination during prenatal 

follow up as this type of spinal dysraphism may be 

associated with the Hydrocephalous.

This type of spinal dysraphism (meningocele) 

commonly located anatomically at the lumbosacral 

region and less at the cervicodorsal region.

Regarding this type of spinal dysraphism 

(meningocele) has a better outcome in lower limb 

movements development.

Regarding the causes of meningocele spinal 

dysraphism is environmental or multi factorial( folic 

acid deficiency)[2,3]

This type of spinal dysraphism occurs during the 

first 28 days of pregnancy prior the women confirmation 
of pregnancy.

The neural tube defect meningocele developed early 

and because of this development make it difficult to 
diagnose and manage before ultrasonography test.

The ultrasonography firstly done at about 126 days 
and by this time physical harms are permanent if the 

baby has a major spinal dysraphism .

Even if the ultrasonography can discover the spinal 

dysraphism the level of the harm and damage can not be 

assess till the neonate is born .

The spinal dysraphism by its effect can range from 

miner bladder problems to more growth and general 

physical damage.
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Among the most important problems from this type 

of spinal dysraphism are lower extremities problems 

, sphincteric problems and average brain growth 

subnormality.[4,5]

Meningocele presented clinically as lower back 

swelling soft inconsistency covered by skin or membrane 

and has positive translumination test.

The most important investigations used in the 

diagnosis of meningocele are:

1. Lumbosacral spine X-ray which reveal posterior 

neural arch defects in the involved spine 

2. 2. MRI to rule out other intraspinal anomalies 

like lipoma and tethered cord

3. Ultrasonography or computed CTscan if no 

MRI. 

Neurological examination done for meningocele 

: site ,size and cyst consistency with measurements 

of OFC , spine palpation and search about other skin 

manifestation of dysraphism[6]sensory and motor 

examination including dermatomal [7,8] and anal reflex 
examination also important if it’s absent[9-11].

The following are important factors in the causes of 

hydrocephalus with spinal dysraphism[12-13]

Arnold-chiari malformation 

Aqueductal stenosis 

Sigmoid sinus compression 

Other CNS congenital abnormalities[16]

The aim of the study to see and compare between 

two groups of neonates having spinal dysraphisim 

and hydrocephalus, first group include neonates with 
pre operative repair of meningocele VP shunt and the 

second group include those with postoperative repair VP 

shunt and to find the appropriate time for hydrocephalus 
treatment by shunt operation before or after dysraphisim 

repair 

Materials and Methods 

A study of 50 neonates with lower back spinal 

dysraphisim and hydrocephalus with age less than 30 

days in al hilla general teaching hospital neurosurgical 

department (first December 2014– first December 2015)

All patients has swelling at lumbosacral region 

meningocele with coverage skin was intact and have 

mild-moderate hydrocephalus diagnosed by ctscan of the 

brain and cerebrospinal fluid analysis done to exclude 
infection. Myelomeningocele neonates have excluded 

by ultrasonography and MRI.

The neonates were divided in to two groups, fifty 
two patients VP shunt done before meningocele repair 

and the other fifty two neonates underwent direct repair.

Of those with pre operative VP shunt done fist , 
repair of the defect done two-three weeks after Vp shunt.

Those neonates with direct surgical repair develop 

hydrocephalus and VP shunt done seven-ten days 

after repair. And when we remove the stitches after 10 

days some patients develop cerebrospinal fluid leak 
from wound site for which VP shunt done with wound 

management by antibiotics, and frequent daily cleaning 

with antiseptic, other neonates develop cerebrospinal 

fluid collection under the skin which mandate daily 
aspiration, dressing the wound tightly and antibiotic 

treatment.some neonates develop wound dehiscence and 

infection before ten days treated by shunt and and local 

wound treatment with daily dressing and antibiotics 

Results

We classify the patients in the two groups: first group 
25 neonates 50% has VP shunt before repair, in this 

group repair of the meningocele done two to three weeks 

after shunt and the patients medical condition is well and 

the site of repair was clean and there is no cerebrospinal 

fluid leak and no wound infection and the OFC became 
normal. Second group 25 neonates with the repair fist 
: fist seventeen neonates (34%) develop hydrocephalus 
and shunt done seven to ten days after repair and post 

operatively the neonates were in good medical health 

with head circumference return to normal. Second two 

neonates (4%) Have cerebrospinal fluid leak from the 
repair site after removal of stitches, shunt was done and 

local treatment of wound with antibiotics 
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Discussion and Conclusions

The most important thing in this study is the 

cerebrospinal fluid leak from the site of the meningocele 
repair in patients with meningocele and hydrocephalus 

and managed only by repair only , because after removal 

of stitches by 10 days we found either CSF leak from the 

wound which necessitate shunt procedure immediately 

to decrease and decompress the sac and to prevent 

further wound dehiscence and infection , some times 

we found CSF collection under the skin which also 

need daily aspiration and shunt procedures while those 

neonates with meningocele and dilated ventricles and 

treated by firstly shunt then repair of meningocele has 
better outcome regarding no CSF leak and no wound 

infection at the repair defect site

And this study was very useful and important in 

our country in management of neonates patients with 

meningocele and hydrocephalus and considered an 

applied study that serves the community by avoiding 

the surgical wound infection and to prevent CSF leak 

and wound dehiscence by explaining these problems to 

the families of such patients and inform them about the 

important of VP shunt prior to the repair of meningocele 

if it’s associated with hydrocephalus 
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Abstract

Background: Cancer is the second leading cause of death globally. Most of the anticancer drugs showed poor 
selectivity. Medicinal plants have proven, historically, their value as a source of molecules with therapeutic 
potential. Aim and objective: This study aims to optimize the method of extraction, identification, qualitative 
and quantitative analysis of Capsaicin (CAP) from Jordanian Capsicum annuum (C. annuum), and to 
investigate the anticancer activity of the crude extract.Methods: The plants extract from C. annuum was 
obtained by Soxhlet extraction, HPLC were used for qualitative and quantitative analysis, and Cytotoxic 
potentials was investigated by Cell viability (MTT).Results: Our results showed that Hexan solvent 
represented a convenient yield of extraction and the highest percentage of CAP yield with better purity of 
extract in comparison with other solvents, Jordan Valley ‘’Al-Ghor’’ showed the highest percentage of CAP 
yield in extract. Additionally, C. annuum crude extract showed dose depended cytotoxicity activity against 
a cancer cell. Conclusion, we have optimized the isolated, qualitative and quantitative analysis of CAP from 
the fruits of C. annuum growing in Jordan in fast and reproducible method.
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Introduction

Cancer is the second leading cause of mortality 

worldwide. According to the World Health Organization 

(WHO), more than 18.1 million people have been 

diagnosed with cancer, and more than 9.6 million people 

have died due to cancer in 2017 worldwide1.Most of 

the anticancer drugs showed and poor selectivity for 

cancerous cells over healthy cellsproduced unwanted 

side effects2, additonally chemotherapy resistance 

(multiple drug resistance) become the biggest challenge 

in cancer therapy, which represented a major impediment 

to patient survival and is the primary cause of patient 

death in most advanced stages of cancers3.

Ancient civilizations have used plants to cure a 

variety of human diseases. Even today, many people use 

medicnal plants as effective for the treatment of various 

diseases[4]. Medicinal plants have proven, historically, 

their value as a source of molecules with therapeutic 

potential, and nowadays still represent a role as a source 

of inspiration for novel drug compounds (leads)5-6.

Capsicum annuum(C. annuum) is a dicotyledonous 

flowering plant, which commonly known as Red 
Pepper, hot Pepper, and chillies. Belonging to the 

family Solanaceae, it’s cultivated and grown throughout 
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most of the world, It is rich in Beta Carotene, CAP 

(Capsaicin), and Vitamins A and C 7-8.

C. annuum has been used in ancient civilizations like 

Mesoamerican (Mayas, and Aztecs) and Ayurveda as a 

part of traditional medicine practices for treating asthma, 

coughs, sore, pain reliever, upset stomach, antiseptic 

wound healing, rheumatism and relieve toothaches9and 

now many research were documented antimutagenic 

and antitumour property of C. annuum against different 

types of cancer invivo and invitro10.

Jordan is considered a crossroads for three 

continents: Africa, Asia, and Europe located between 

29◦11 N and 33◦22E; bordered by Saudi Arabia from 

both east and south, Iraq from the east, Syria from the 

north, and Palestine from the west. This unique position 

has led to variety in topography, geology, and climate11.

Geographically, Jordan is divided into four 

different bio-geographical zones including the Tropical 

(Sudanian& Acacia), Mediterranean, Saharo Arabian, 

and Irano-Turanian regions.

Alot of medicinal plants have grown in different 

Jordanian geographical region shown noticeable 

qualitative and quantitative variation in the chemical 

composition due to soil nature, light, water, precipitation 

and climatic conditions12-15.

Jordan is a pretty small country, but it has shown huge 

variation in natural plants. Approximately 2500 plant 

species were recorded. The floral species in Jordan also 
include medicinal and herbal species as well as aromatic 

and spices species. From these plants, 485 species from 

99 different families are categorized as medicinal plants, 

which are widely distributed all over the country 11.C. 

annuum represented one of these flowering plants which 
is usually grown in Jordan, and commonly used in their 

diet as herb and spice. Recent studies documented the 

importance of as an active compound against a wide 

range of cancer types, by targeting multiple signaling 

pathways and cancer-associated genes16.

This study to optimize the method of extraction, 

identification, qualitative and quantitative analysis of 
CAP from Jordanian C. annuum (Solanaceae), and 

investigate the anticancer activity of the crude extract, 

against lines (Breast cancer (MDA-MB-231 and MC7), 

Pancreas cancer (PANC1), and Skin cancer (A375) as 

epithelial cell, and Leukemia (K562) as lymphoblast 

cell.

Materials and Methods

Plant material

C. annuumLinnaeus (Solanaceae) was collected 

from three different geographic region in Jordan; Jordan 

Valley ‘’Al-Ghor’’, Southwest of Jordan and North 

of Jordan in Springtoselect the best plant source with 

highest extraction yield, CAP yield and purity for this 

work. The plant fruits were taxonomically identified 
by direct comparison with authenticated sample at the 

herbarium of Faculty of Science, The University of 

Jordan and with the help of Prof. Dr. Dawud AL-Eisawi, 

Department of Biological Science, and Faculty of 

Science. The University of Jordan. A voucher specimen 

No.(CAP.A.2019) were deposited at the Department 

of Pharmaceutical sciences, School of Pharmacy, the 

University of Jordan (Phytochemistry lab.), powder for 

extraction was prepared, where threeKgs of dried plant 

fruits from each sources were powdered finely through 
Hamilton Beach commercial blender  (USA).

The following hypothesis had been developing to 

select the best plant source:

· Extraction yield:

H0: M1 = M2 = M3(The means of extraction yield 
in all groups are the same). 

Ha: Mi ≠ Mj for some i ≠ j (The means of extraction 
yield in at least two groups are different).

· The percentage of CAP yield:

H0: M1 = M2 = M3 (The means % of CAP is the 
same in all groups). 

Ha: Mi ≠ Mj for some i ≠ j (The means % of CAP is 
different in at least two groups).

· Purity of extract:

H0: M1 = M2 = M3 (The means purity of extract in 
all groups are the same). 

Ha: Mi ≠ Mj for some i ≠ j (The means purity of 
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extract is different in at least two groups). 

Preparation of plant extracts

The plants extract from C. annuum was 

obtained by Soxhlet extraction, where three different 

extraction solvents used separately (n-hexane; 0.1 

P´, dichloromethane; 3.1 P´ and Acetone; 5.1 P´) 

with suitable heating; 69Co for n-hexane, 40Cofor 

dichloromethane and 56Co for Acetone17, until extract 

solvent on siphon tube ofsoxhlet become yellow, to 

find the suitable method with better extraction yield18, 

CAP yield and purity of extract19-20. A rotary evaporator 

was used to concentrate the extract under pressure and 

heating. The dried crude extract was stored in amber 

tubes and placed under 4°C for farther studies 21.

The following hypothesis had been developed 

to find the suitable method of extraction with better 
extraction yield, CAP yield, and purity (hexane (M1), 

Acetone (M2) and dichloromethane (M3):

· Extraction yield:

H0: M1 = M2 = M3 (The means extraction yield of 
all groups is the same). 

Ha: Mi ≠ Mj for some i ≠ j (The means extraction 
yieldof at least two groups are different).

· The percentage of CAP yield:

H0: M1 = M2 = M3 (The means % of CAP is the 
same in all groups). 

Ha: Mi ≠ Mj for some i ≠ j (The means % of CAP is 
different in at least two groups).

· Purity of extract:

H0: M1 = M2 = M3 (The means purity of extract in 
all groups are the same). 

Ha: Mi ≠ Mj for some i ≠ j (The means purity of 
extract is different in at least two groups).

HPLC analysis 

Instrumentation and chromatographic conditions 

which have been developed previously were used22.A 

HPLC (DIONEX UltiMateTM3000). (Thermo Fisher 

Scientific, Waltham, MA, USA). The detector (UV-
VIS-PDA Detector). the pump (solvent delivery systems 

pump) (UltiMateTM 3000) and the auto sampler 

(UltiMateTM 3000). 

The computer software used was Chromeleon®. 

HPLC system was set at a wavelength of 220 nm 

23, and coupled with aKromasil®C-18 Column 

(KNAUER,Germany); (150 mm x 4.6 mm, 5μm) with 
a flow rate of 0.5 ml/min and column temperature 40o 

C using a 20 μl injection volume. The mobile phase was 
(80% methanol, 20% acetonitrile).

Cell viability (MTT)

A375, MCF7, PANC1, MDA-MB-231, Fibro cell 

line (5 × 103 cells per well) and K562 (30 × 103 cells per 
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well) were seeded in 96-well plates (TPP, Switzerland). 

After 24 hours, cells were treated with different 

concentrations of C. annuum extract, and without any 

treatment as negative control; then incubated at 37 °C for 

72 hours. Then treatments were replaced with 15 μl of 
3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyltetrazolium 

Bromide (MTT) solution (Bioworld, USA) and 100 μL 
of medium (RPMI used for A375, K562, MCF7, and 

Fibro, while DMEM media used for Panc1 and MDA-

MB-231.After incubation for 3 hours, the medium was 

removed, and the cells were mixed with 50 μl of dimethyl 
sulphoxide (DMSO). The absorbance was measured at a 

wavelength of 570 nm using Glomax microplate reader 

(Promega, USA).

The following hypothesis had been developed to 

study the effect of C. annuum crude extract against 

MCF7, MDA-MB-231, K562, PANC1, A375 and Fibro: 

H0: There is no difference among IC50 means

Ha: at least two IC50 means are significantly different

Statistical Analysis

The results were presented as the mean ± standard 

deviation of at least three independent experiments. 

Statistical significance was determined by using one 
way ANOVA, A value of P <0.05 was considered to 

assign a statistically significant difference, were SPSS 

software, Version 21, GraphPad Prism 6 (GraphPad 

Software Inc., USA), and Microsoft office excel 2010 
(Microsoft, USA) were used.

Resultsand Discussion

Even though the discovery a vast number of 

anti-cancer compounds, but results don’t meet the 

expectation, mainly due to diverse levels of response (the 

limited ability to eradicate all the tumor cells), serious 

side-effects, and drug resistance often represented the 

main of drawback clinical outcomes of these anti-cancer 

compounds 24-25.

Within the main approaches to answering this 

terrible situation are the continuous efforts to boost the 

arsenal of offered anti-cancer compounds, by novel 

drugs and by new formulations of old hand drugs 

systems that aim to decrease the unwanted side effects 

with higher therapeutic outcomes is of central interest in 

tumor therapeutic innovations26.

Effects of solventused in extraction yield, 
percentage of CAP yield, and purity of C. annuum 
crude extract

The mean± SD of extraction yield, percentage of 

CAP yield and purity of extract of all extraction solvents 

are given in Table 1, Figure1.

Figure 1: AExtraction yield, percentage of CAP yield and purity of three different extraction solvents, * 

statistically
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significant*** statistically highly significant.

The results showed, that the extraction yield among 

different extraction solvents, non-significant difference 
with P value= 0.191, where solvent polarity don’t have 
an impact on extraction yield, while the results shown, 

that the percentage of CAP yield and purity of extract 

were different across difference solvents, with P value 

< 0.001 and 0.022 respectively. Multiple comparisons 

were performed using the LSD at the α0.05, data showed 
that the percentage of CAP yield of the Hexan (M =72.78, 
SD= 9.15) had significantly higher mean than that of the 
Acetone (M = 55.17, SD = 2.65), and Dichloromethane 
(M = 20.46, SD = 6.14). Also, percentage of CAP yield 
of Acetone (M = 55.17, SD = 2.65), had significantly 
higher mean than that of Dichloromethane (M = 20.46, 
SD = 6.14) with P value < 0.001. On the other hands, 
were no statistically significant differences between 
mean of extraction purity of Hexan (M = 75.88, SD= 
6.49) and Acetone (M = 65.86, SD = 7.51) with P value 

0.127, while mean of extraction purity of Hexan, was 

significantly higher than that of Dichloromethane (M 
= 54.32, SD = 9.02).From these results we founded 
thatHexan solvent (the non-polar solvent, 0.1P0) showed 

convenient yield of extraction (M=15.61, SD=5.31) 
and highest percentage of CAP yield (M = 72.78, 
SD= 9.15) with better purity of extract (M = 75.88, 
SD= 6.49) in comparison with Dichloromethane and 
Acetone, so we selected it as extraction solvent for 

further work, as Hexanis the most traditional solvent for 

oil extraction27,this result was compatible with previous 

results revealed that solvent nature and condition 

significantly affected CAP yields28-29 and n-hexane was 

solvent of choice to extract CAP by using Soxhlet30-32. 

The present study further confirms the use of hexane 
for extraction of CAP using a Soxhlet method, where 

Soxhlet extraction is the most widely used method for 

extracting of CAP from C.annuum, which shows 10–

25% better effective efficiency of CAP in comparison 
withUAE and SAE extraction methods31. 

Table 1: Extraction yield, percentage of CAP yield and purity of three different extraction solvents

Solvent 
type

Mean
Std. 

Deviation
Minimum Maximum

ANOVA Multiple Comparisons LSD

F  P-value (I) F (J) F Sig.

E
xt

ra
ct

io
n 

yi
el

d A 15.61 5.31 10.90 20.65

2.72 0.191

- - -

B 9.57 1.54 7.90 10.95 - - -

C 14.45 3.25 11.30 17.80 - - -

- - - - - - - -

pe
rc

en
ta

ge
 o

f 
C

A
P 

yi
el

d

A 72.78 9.15 62.48 83.73

48.641 <0.001

A B 0.013

B 55.17 2.65 52.84 58.06 C <0.001

C 20.46 6.14 13.39 24.49 B C <0.001

- - - - - - - -

Pu
ri

ty
 o

f 
ex

tr
ac

t A 75.88 6.49 67.83 82.88

6.947 0.022

A B 0.127

B 65.86 7.51 61.22 74.53 C 0.007

C 54.32 9.02 43.93 60.08 B C 0.104

- - - - - - - -

*A; Hexane, B: Acetone, C: Dichloromethane; All data are normally distribution according to Shapiro-Wilk normality test; 
N≥3.
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The mean± SD of extraction yield, percentage of CAP yield and purity of extract given in Table 2, Figure 2 of 

three different sources of Jordanian C. annuum, collected from three different geographic regions in Jordan; Jordan 

Valley ‘’Al-Ghor’’, Southwest of Jordan and North of Jordan in Spring.

Figure 2: A Extraction yield, percentage of CAP yield and purity of three different sources of C 
annuum.*** statistically highly significant

The results showed that the extraction yield, and 

purity were non-significant difference among different 
C. annuum sourceswithP value= 0.489 and 0.479 
respectively, and this could be due to using the same 

condition of extraction for all samples. On the other 

hands, the results showed, that there were significant 
differences in % of CAP yield across three different 

sources of C. annuumwith P value=<0.001;p<0.05, 
Multiple comparisons were performed using the LSD 

at α0.05, data shown that the % of CAP yield of the 

Jordan Valley ‘’Al-Ghor’’(M = 69.12, SD= 6.76) was 
significantly higher than that of the Southwest of Jordan 
(M = 50.85, SD = 3.39), and North of Jordan (M= 29.62, 
SD= 2.10) with Sig. 0.003 and <0.001 respectively. 
Additionally, % of CAP yield of Southwest of Jordan 

and North of Jordan were also significant differences 
with P value= 0.001;p<0.05. A lot of variation could 
affect phytochemical compounds amount, like spatial 

and climatic conditions, type of soils, water and many 

more factors33-35.

Table 2: Extraction yield, percentage of CAP yield and purity of three different sources of C annuum

Solvent 
type

Mean
Std. 

Deviation
Minimum Maximum

ANOVA
Multiple Comparisons 

LSD

F P-value
(I) 
F

(J) F Sig.

E
xt

ra
ct

io
n 

yi
el

d

A 17.09 5.38 10.90 20.65

.808 0.489

- - -

B 12.75 4.54 7.65 16.38 - - -

C 13.20 3.70 10.30 17.38 - - -

- - - - - - - -
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C
A

P 
yi

el
d

A 69.12 6.76 62.48 76.01

53.563 <0.001

A B 0.003

B 50.85 3.93 47.18 55.01 C <0.001

C 29.62 2.10 27.52 31.72 B C 0.001

- - - - - - - -

Pu
ri

ty
 o

f 
ex

tr
ac

t

A 76.52 7.79 67.83 82.88

.834 0.479

- - -

B 83.84 7.97 77.25 92.70 - - -

C 78.46 5.54 74.67 84.84 - - -

- - - - - - - -

*A; Jordan Valley ‘’Al-Ghor’’, B: Southwest of Jordan , C: North of Jordan ; All data are normally distribution according to 
Shapiro-Wilk normality test. N≥3.

In vitrocytotoxicity assay of C. annuum crude extract

The mean± SD ofIC50 Concentration of Capsaicin in C. annuum crude extract (μM)given in Table 3. 

Table 3: In vitrocytotoxicity activity of C annuumcrude extract

Cell Type Mean Std. Deviation Minimum Maximum
ANOVA

F P-value

MCF7 261.97 5.27 256.69 267.25

7755.56 <0.001*

MDA 241.74 2.83 238.91 244.58

K562 347.67 3.27 344.40 350.95

PANC-1 153.18 3.03 150.15 156.21

A375 393.58 3.16 390.41 396.75

Fibro 721.28 5.09 716.19 726.39

*Multiple Comparisons LSDbetween all groups were <0.001, 

All data are normally distribution according to Shapiro-Wilk normality test. N≥3.

Cont... Table 2: Extraction yield, percentage of CAP yield and purity of three different sources of C annuum
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The results showed, that the IC50 concentrationwere 

significant difference among different cells types sources 
with P value= <0.001, Multiple comparisons were 
performed using the LSD at α0.05, and data showed that 
theIC50 concentration were also significant difference 
with P value= <0.001, and C. annuum crude extract 

showed significant higher anticancer against PANC-1 
with IC50 concentration (M = 153.18, SD= 3.03) was 
significantly higher than againstMCF7, MDA, K562, 
PANC-1, A375 and Fibro. Additionally,C. annuum 

crude extract showed a significant selective cytotoxicity 
activity IC50concentration againstMCF7, MDA, K562, 

PANC-1, and A375 as were significantly lower than IC50 

concentration against normal cell Fibro with P value= 
0.001;p<0.05. 

C. annuum  crude extract showed Cytotoxicity 

activity in dose dependent manner and highest a 

Cytotoxicity activity was against PANC-1 cancer types, 

Also The half maximal inhibitory concentration (IC50) 

of C.annuumcrudeshowed selectivity activity as there 

were significant differences between activity against 
cancer cells in comparison with IC50against normal cells 

and this compatible with previous studies. 

Conclusion

The current work described, for the first time, the 
optimize methods of extraction, identification, qualitative 
and quantitative analysis of CAP from C. annuum that 

cultivated in Jordan, by using three different extraction 

solvents (n-hexane; 0.1 P´, dichloromethane; 3.1 P´ and 

acetone; 5.1 P´) with difference polarity where Hexan 

solvent (the non-polar solvent, 0.1 P´) showed convenient 

yield of extraction, and the highest percentage of CAP 

yield with better purity of extract (M = 75.88, SD= 6.49) 
in comparison with Dichloromethane and Acetone, 

and plant sample cultivated from Jordan Valley ‘’Al-

Ghor’’ could rely on it as a recommended source for 

CAP from C.annuum in Jordan for further work. Current 

methods present a simple, fast and reproducible method 

for extracting CAP from the fruit of C. annuum with 

almost high yield. The main advantage of the present 

method, in addition to its simplicity, it cut many steps 

that usually found in the literature. With extraction yield 

was (M=15.61, SD=5.31) and CAP concentrations in the 
extract were 0.73% w/w with purity up to 75.88%.

C.annuum crude extract showed dose depended 

cytotoxicity activity against a group of cancer cell lines 

(Breast cancer (MDA-MB-231 and MC7), Pancreas 

cancer (PANC1), and Skin cancer (A375) as epithelial 

cell, and Leukemia (K562) as lymphoblast cell, where 

C.annuum crude extract showed significant selectivity 
activity in comparison between Cancer cell and normal 

cell Fibro.
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Abstract

Background: In dental practice the Diode laser is considered as a good tool for oral soft tissue surgeries due 
to its effectiveness in cutting soft tissue with minimal bleeding and post-operative pain and edema.

Aim behind this study is to evaluate histologically the thermal effect created by diode 810 nm diode laser 
with use of methylene blue stain. Material and Methods: 60 incisions with length of 2 cm made on 60 
samples of dimensions (2,1.5,0.5) cm on the dorsal surface of three sheep tongues was divided into four 
groups. Group I, 10 incisions(1.5W), Group II, 20 incisions(1.5W), Group III 10 incisions (2.5W) and 
Group IV 20 incisions (2.5W). Groups (I,III) without stain and groups (II, IV) with adding of methylene blue 
stain 1%. 810 nm diode laser used in C.W, with initiated fiber optic. 

Result: highly significant increase of incision depth for groups (II ,IV) with (P≤0.01), highly significant 
decrease in damage width for both (II ,IV)groupswith (P≤0.01).

Conclusion: use methylene blue stain with diode 810 can result in decreasing the thermal damage produced 
by laser.

Key words: 810 nm diode laser, Methylene blue, Thermal effect. 

Introduction

The laser is a comparatively novel and contemporary 

tool developed in 1960 by Maiman(1). The used of laser 

in dental practice with subsequent improvements and 

innovations over time Since first successful application 
in dentistry in 1977 (2).The unique characteristics of Laser 

which are collimation, coherence, and monochromatic 

radiation, render special application in medicine and 

surgical field, especially in oral and maxillofacial surgery 
(3). Laser wavelengths like (2,780 nm, 2,940 nm) work on 

soft and hard tissue while diode laser 810 nm work on soft 

tissue only and has excellent incision performance, very 

good surgical and hemostatic action via sealing small 

lymphatic and blood vessels which result in minimize 

post-operative pain and edema (4, 5). The initial tissue 

influence is determined by laser wavelength, optical and 
thermal tissue properties (6). The interaction mechanism 

of laser on soft tissue is determined by degree of laser 

energy absorption by target tissue chromophores inside 

tissue components (7). The well absorption of diode laser 

by melanin, hemoglobin and other chromophoers which 

are exist within tissue (8). Which render diode laser cuts 

tissue precisely, coagulate, ablate and vaporize tissue 

with less trauma.(9,10). The aim of this study is to evaluate 

histologically the surgical margin of incision made by 

810 nm diode laser with adjunct of methylene blue stain.

Materials and Methods

Sample preparation: Three fresh sheep’s tongues 

collecteddirectly after animal scarification. Methylene 
blue stain used with concentration 1%.

Laser Device and Parameters: 810 nm diode laser 

(quick lase, UK) fig (1).The delivery of laser beam is 
through opticalfiber, the power used are(1.5, 2.5) W, in 
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C.W mode.

Surgical procedure: 

60 samples of dimensions (2,1.5,0.5) cm and length 

of 2cm, on the anterior two third of dorsal surface of the 

tongues divided into four groups, GroupI, 10 incisions, 

power 1.5 W without stain, GroupII, 20 incisions, 

power 1.5 W with application of methylene blue stain 

1 % application on the surface, GroupIII, 10 incisions, 

power 2.5 W without stain, Group IV, 20 incisions, 

power 2.5 W with methylene blue stain 1%. For GroupII 

and Group IV, the incisions made after application of 

methylene blue stain by micro-applicator. The fiber optic 

used perpendicularly on thedorsum of the tongue along 

the planned incisions as shown in fig (2). The samples 
transferred to container with 10% buffered formalinfor 

histological examination. Double blind histological 

examination done with optical microscope, the samples 

are sliced and sectioned with microtome into thin cross 

section,fixed with 4% formaldehyde in phosphate – 
buffered saline to prevent tissue degradation,passed 

through more progressively ethanol bath to remove 

the water,After that through hydrophobic clearing 

agent, xylene for removing alcohol,Lastly the paraffin 
wax used as an infiltrating agent and epoxy resin as un 
embedding media.  

Figure 1: diode laser 810 nm 

Figure 2: the planned incision with methylene blue stain 
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Statistical Analysis

The Statistical Analysis System- SAS (2012), 

program was used to detect the effect of difference 

factors in study parameters. T-test was used to 

significant compare between means. Chi-Square test 
was used tosignificantcompare between percentage in 
this study(11).

Result

Histological evaluation:

1. incision depth, incision width, damage depth, 

damage width.

A. Group I and Group II :The result shows that there 

is a significant difference in Incision width (I.W) and 
Damage depth (D.D) with P-value≤0.05. Andsignificant 
difference Incision depth (I.D) and Damage width 

(D.W) withP-value≤0.01 between group I and group II 
as shown in tab.(1). 

Table 1: Comparison between group I and group II in I.D, I.W, D.D and D.W. 

Group

Mean ± SE

I.D (mm) I.W (mm) D.D (mm) D.W (mm)

Group I: Power 1.5 w, without 
stain

1.71 ± 0.05 0.730 ± 0.03 1.19 ± 0.04 0.980 ± 0.03

Group II: Power 1.5 w, methylene 
blue 1%

1.855 ± 0.02 0.870 ± 0.04 1.095 ± 0.02 0.795 ± 0.03

T-test 0.1059 ** 0.1221 * 0.0922 * 0.0906 **

P-value 0.009 0.0261 0.044 0.0003

* (P≤0.05) - Sig., ** (P≤0.01) -Highly Sig.

B.Group III& group IV: The result shows that there is no significant difference between group III and group IV 
in incision width. There is a significant difference between group III and group IV in incision depth, damage depth 
and damage width with P-value≤0.01, as shown in tab. (2). 

Table 2: Comparison between group III and group IV in I.D, I.W, D.D and D.W.

Group
Mean ± SE

I.D (mm) I.W (mm) D.D (mm) D.W (mm)

Group III: Power 2.5 w, without 
stain

1.76 ± 0.05 1.09 ± 0.02 1.42 ± 0.02 1.30 ± 0.03

Group IV: Power 2.5 w, methylene 
blue 1%

1.99 ± 0.03 1.17 ± 0.03 1.14 ± 0.02 1.06 ± 0.02

T-test 0.130 ** 0.1007 NS 0.0087 ** 0.0749 **

P-value 0.0009 0.1148 0.0001 0.0001

** (P≤0.01) -Highly Sig. , NS: Non-Significant. 
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2. Regularity and quality scale:

A. Group I& group II:The highest quality of incisions distribution is for group II with(P≤0.01). as shown in tab 
.(3). 

Table 3: Distribution of samples according to Regularity and quality in group I and group II. 

Regularity and quality
Power 1.5 w, without stain 

No. (%)
Power 1.5 w, methylene blue 1% P-value

0 0 (0.00%) 0 (0.00%) NS

<2 5 (50.00%) 3 (15.00%) 0.0001 **

≥2 5 (50.00%)  7 (35.00%) 0.0294 *

4 0 (0.00%) 10 (50.00%) 0.0001 **

Total No. 10 20 --

** (P≤0.01)-Highly Sig.

B.Group III& group IV;The highest quality of incisions distribution is for group IV with(P≤0.01). as shown in 
tab.(4). 

Table 4: Distribution of sample according to Regularity and qualityin group III and study group IV. 

Regularity and quality
Power 2.5 w, without stain 

No. (%)
Power 2.5 w, methylene blue 1% P-value

0 0 (0.00%)
 

 0 (0.00%)
NS

<2 4 (40.00%) 2 (10.00%) 0.0001 **

≥2 5 (50.00%)  6 (30.00%) 0.0074 **

4 1 (10.00%) 12 (60.00%) 0.0001 **

Total No. 10 20 --

** (P≤0.01)-Highly Sig.

Discussion

This study determined the effectiveness of using 

methylene blue stain with diode laser 810 nm for cutting 

soft tissue utilizing an in vitro model. The procedure for 

histological evaluation used in this study is commonly 

applied for examination of incision properties and 

thermal effect on oral tissue. The in vitro model utilize 

the tongue tissue which considered the criterion for 
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examine laser cutting efficiency, as this model used 
by Wilder Smith et al (12). The histological evaluation 

determined the incision properties and both lateral and 

deep damage of cutting epithelium through the basement 

membrane by laser along with using methylene blue 

stain as an external pigments. Each type of laser creates 

a degree of thermal damage by photothermal effect on 

target tissue. The thermal energy that transmitted by 

laser beam increase the tissue temperature at incidence 

point above the 100 c. The vaporization effect is the basis 

for laser action, that how laser cut tissue.The side effect 

of thermal reaction is due to increase the temperature of 

adjacent tissue which result in permanent or reversible 

damage. This damage is related tissue properties and 

laser wavelength (13). The presence of increased level of 

melanin pigments in the periodontal diseases increased 

the absorption of laser energy result in better cutting 

efficiency of laser (14). This study use the methylene blue 

stain as external pigments to act as target chromophores 

for laser beam which result in increase the absorption as 

the study of Agrwalet al 2018(15). The results show that 

there was increase in I.D and I.W along with decrease 

in D.D and D.W in both II and IV which use methylene 

blue stain 1% using different powers which agree with 

result of Agrwalet al 2018.When target chromophoers 

are matching or near the applied laser wavelength, the 

laser beam will be absorbed with high percentage rather 

than scattered(16).The methylene blue stain (pigments) 

act as photoreceptors (chromophores) for laser energy 

that exist on the tissue surface along with hemoglobin 

and melanin which are the photoreceptors exist inside the 

oral tissues (16). The result of incisions margin regularity 

show that the incisions made with use of methylene 

blue in both II and IV groups were with heist quality 

and smooth regular surface than other I and III groups 

without stain, which measured according (17). The scale 

of incision regularity was from 0 – 4. The worst quality 

of incision is scored with 0, the rough and uneven edge 

scored with (<2), the smooth linear border of incisions 

with score (≥2), the highest incision quality is scored as 
4.(18).When the selected wavelength absorbed with high 

degree from water based chromophores, result in sharp, 

well defined, smooth incision with minimal sub surface 
disturbances(19). For future studies to utilize an in vivo 

model.

Conclusion:using methylene blue stain 1% with 

different powers of diode laser 810 nm can assist to 

decrease the thermal damage caused by laser heating. 
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Is There is a Correlation between Vitamin D Status and 
Glycemic Control (HBa1c) in Patients with Type 2 Diabetes 

Mellitus: Review Article with Meta-Analysis
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Abstract

Background and Purpose: Diabetes mellitus type 2 represent significant problem for health care givers 
because of its huge prevalence.The clue for non-skeletal impact of vitamin D become increasing suggesting 
the potential benefit in many diseases related to cardiac system, immunity disorders and diabetes mellitus 
type 2.We achieved this systematic review containing cross-sectional studies to assess the association 
between vitamin D status glycaemiaindex as represented by glycosylated hemoglobin.

Method: We achieved literature search for cross-sectional studies which consider the impact of status of 
vitamin D on HBa1c as major outcome of interest. The author targets database like Medline and google 
scholar database for cross-sectional trials for period up to December 2020. The software utilized to analyze 
the data statistically was comprehensive meta-analysis (CMA).

Results: Eighteen clinical trials have been identified by search.Thirteen studies found the inverse correlation 
between glycemic index (HBa1c) and patient’s status of vitamin D.It was founded that the overall combined 
influence of vitamin D level on glycosylated hemoglobinwas significant (p = 0.001, and 95% CI: - 0.230 to 
-3.268).

Conclusion: The current review revealed that the impact of status of vitamin D in correction of glycaemia 
was significant. Thepatient’s vitamin D status can has important impact on the pathogenesis of T2DM. 
The diabetic patients with poor indices of glycaemia has higher prevalence of decreased vitamin D level 
referring to potential benefit of vitamin D in correction of such indices.

Key words: vitamin D status, Hba1c, diabetes type 2, andmeta-analysis. 

Introduction

Diabetes mellitus type 2 represent significant 
problem for health care givers because of its huge 

prevalence(1). The prevalence of diabetes mellitus is 

expected to elevatedby 2030 to as high as 366 million 

diabetic patients(2). Additionally, type -2 diabetes mellitus 

is correlated with significant complications which 
responsible for morbidity and imply the significant need 
for developed approach for management and prevention 

of such deleterious disease.The clue for non-skeletal 

impact of vitamin D become increasing suggesting the 

potential benefit in many diseases related to cardiac 
system, immunity disorders and diabetes mellitus type 2. 

The possible beneficial effect of vitamin D in glycemic 
control is declared after the seasonal differentiation in the 

glycemic control where the winter season represent poor 

glycemic control due to prevalence of hypovitaminosis 
(3). From other hand, there is many cross-sectional 

studies indicate the inverse relationship between the 

status of vitaminD and glycemic control. currently, other 
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types of studies like observational and interventional 

articles add another evidence for beneficial role of status 
of vitamin D on the control of glycaemia by its results 

about the relationship between occurrence of diabetes 

mellitus typ2 and status of vitamin D (4). In addition to 

its effect on homeostasis of calcium and phosphate by 

regulation of absorption of calcium and phosphate, as a 

pro-hormone, vitamin D has significant role in insulin 
secretion(5-7). Although the sources of vitamin D are 

easily available from dermal exposure to sun which 

stimulate the synthesis of it, dietary stores like (salmon, 

mackerel) or from fortified supplements, the lower level 
of vitamin D status become predominant in above one 

billion children and adults (8-11). It has been found that 

the deficiency of Vitamin D is correlated with many 
medical disorders like hypertension(12), cardiovascular 

disease (13), glucose intolerance, insulin resistance and 

augmented risk of diabetes(14).Also it is reported that 

when the level of vitamin D is less than 20 ng/ml the 

risk of colon, prostate, and breast cancer is increased 
(15). In addition the risk of diabetes mellitus and its 

complications is inversely correlated with vitamin D 

status as found by some studies (16). Consequently, the 

persons with deficient status of vitamin D have higher 
rate of diabetes mellitus occurrence and the vitamin D 

has important features regarding its anti-inflammatory 
properties (17). We achieved a systematic review of cross-

sectional studies to the beneficial influence of vitamin D 
status on the regulation of glycemia as represented by 

glycosylated hemoglobin. 

Method

The source of articles 

Since we were need to assess the possible beneficial 
influence of the status of vitamin D on the control of 
glycemia (HBa1c), so we sought the cross-sectional 

articles which put this aim as a major outcome of interest. 

The author targets database like Medline and google 

scholar database for cross-sectional trials for period 

up to December 2020. The words used in the search 

were(“Hba1c and status vitamin D” or “vitamin D with 

glycosylated hemoglobin” and (“25-hydroxyvitamin 

Dwith control of glycaemia” and the search was confined 
for English language articles only. The cross-sectional 

studies were selected if they evaluate the vitamin D 

concentration. The resulted articles were examined in 

context of its titles and abstracts for outcome of interest 

to save the full-text of eligible article and discard the 

ineligible one. Eighteen clinical trials have been used in 

this review. Also the references of suitable article were 

seen by the author to obtain further articles.The outcomes 

of interest in these studies were: glycated hemoglobin 

as measured by (HbA1C) and the status of vitamin D 

.The exclusion criteria of articles including studies in 

animals, cell-line process, articles of irrelevant results 

, clinical trials in T1DM, children and pregnant women 

studies and the studies in which the participants have 

chronic conditions that affect the status of vitamin D like 

stage 3 or more of chronic disease,hyperparathyroidism 

and administration of supplement containing vitamin D. 

Assessment the quality of extracted data

The selection of information of clinical trials was 

achieved by author. The extraction of data include: 

design of study; participant characterizations; method 

used formeasurement of vitamin D status; correlation 

between status of vitamin D and glycosylated hemoglobin 

or and glycemic outcome; adjustment for confounding 

variables such aspatients old, race, bodyweight and 

factors associated withsun shinecontact(for instance, 

season of year and site of exposure); technique of 

measurement of glycemic results, and analysis of data 

statistically. The assessment of quality of cross-sectional 

trials made according to standards of National Heart, 

Lung, and Blood Institute (18). This institution develop 

guidance consist of 14 (yes, no) questions todetermine 

the quality and assess the risk of biasin cross-sectional 

trials. The clinical trials according to this guidance and 

be categorized in to good, fair and poor quality.(18)

Analysis of data 

The software utilized to analyze the data statistically 

was comprehensive meta-analysis (CMA). The random 

model was used for analysis because such model utilized 

when three articles or more have the same predictor 

variable and outcome of interest(19). The Q measurement 

reflects the heterogeneity among articles involved in 
the review (20). When the value of (P) was lesser than 

threshold of (0.05), it can be considered to be significant 
statistically.(CMA) version 2.0 (Biostat, Englewood, 

NJ, USA) were used to obtain the calculations of this 

review article.
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Results 

Eighteen clinical trials have been identified by 
search (Jatupol et al., 2010 ; Jung Re Yu et al., 2012 ; 

Dhia J. al-Timimi et al., 2013 ; Giacomo Zoppini et al., 

2013 ; Ifigenia Kostoglou et al., 2013 ; Mattia Bellan et 

al., 2014 ; Jayesh J Sheth et al., 2015 ; Serdar Olt et al., 

2015 ; Y Simsek et al.,2015 ; Maria Creusa et al., 2016 

; Ankit Tyagi et al., 2019 ; Hussain Darraj et al., 2019 ; 

Khaled . Al Dossari et al., 2019 ; Jyothi Vybhavi et al., 

2020 ; Mohmmed A. AlHewishel et al., 2020 ; Shruti 

Bhattacharya et al., 2020 ; Tahir Ullah Khan et al., 

2020 ; Thuraya A. Alaidarous et al.,2020 ). These trials 

evaluate the effect of vitamin D status on the glycemic 

control as represented byGlycosylated hemoglobin 

Hba1c value. Nine studies were case - control studies 

(Jung Re Yu et al., 2012 ; Dhia J. al-Timimi et al., 

2013 ;Ifigenia Kostoglou et al., 2013 ; Y Simsek et al., 
2015 ; Jayesh J Sheth et al., 2015 ; Ankit Tyagi et al., 

2019; Mohmmed A. AlHewishel et al., 2020 ; Shruti 

Bhattacharya et al., 2020 ; Thuraya A. Alaidarous et al., 

2020 ). The total number of participants in the studies 

were (16150) with range of age (18 – 80 years). All 

studies evaluate the impact of vitamin D status on the 

glycosylated hemoglobin. Thirteen studies found that 

the relationshipof status of vitamin D in blood with 

glycosylated hemoglobin was inverse correlation. 

(Jatupol et al., 2010 ; Jung Re Yu et al., 2012 ; Dhia J. 

al-Timimi et al., 2013 ; Giacomo Zoppini et al., 2013 

; Ifigenia Kostoglou et al., 2013 ; Mattia Bellan et al., 

2014 ; Maria Creusa et al., 2016 ; Hussain Darraj et al., 

2019 ; Khaled . Al Dossari et al., 2019 ; Jyothi Vybhavi 

et al., 2020 ; Mohmmed A. AlHewishel et al., 2020 ; 

Shruti Bhattacharya et al., 2020 ; Tahir Ullah Khan et 

al., 2020) . These studies show that the decreased level 

of vitamin D led to poor glycemic control meaning that 

the level of glycosylated hemoglobin increased when 

vitamin D level decreased below the normal level. Five 

studies exhibit that the relationship of vitamin D status 

with HBa1c was insignificant (Jayesh J Sheth et al., 

2015 ; Serdar Olt et al., 2015 ; Y Simsek et al., 2015 ; 

Ankit Tyagi et al., 2019 ; Thuraya A. Alaidarous et al., 

2020). Figure (1) shows the results of effect of vitamin 

D status on Hba1c as explained by meta-analysis. It was 

appeared that the overall combined influence of vitamin 
D level on glycosylated hemoglobinwas significant (p = 
0.001, and 95% CI: - 0.230 to-3.268). It has been found 

by (Jatupol et al., 2010)(21) that the correlation between 

vit. D and glycosylated hemoglobin was inversed in age 

group of 35–74 years (P< 0.01) when the adjustment 

for some confounding factor occurs. The (Jung Re Yu 

et al., 2012)(22) divide the T2DM patients according to 

level of Hba1c in to four quartiles, the lowest quartile 

was less than 7.3% and the highest quartile was more 

than 10.9%. It was appeared that the status of vitamin D 

in lowest quartile was considerablygreater than the level 

of patients in highest quartile. Dhia J. al-Timimi et al., 

2013 (23) and Khaled . Al Dossari et al.,(24)study found 

that the diabetic patients with poor glycemic control 

have lower vitamin D status and higher predominance 

of low 25(OH) D status when compared with diabetic 

patients who have fair and good glycemic control. 

Giacomo Zoppini et al.(25)found that status of vitamin D 

is correlated independently with Hba1c level when the 

adjustment for some confounding factors like diabetes 

period, age and glycosylated hemoglobin occur . Ifigenia 
Kostoglou et al (26)and Mattia Bellan et al (27) found 

that in the group of T2DM patients, the status of vit.D 

were lesser than in the counterpart group (p < 0.05). 

Maria Creusa et al (28)and Hussain Darraj et al(29)were 

explain that the predominance of deficient vitamin D 
status was larger in T2DM patients group. Mohmmed 

A. AlHewishel et al.,(30)found that the occurrence of 

unusual vitamin D levels was more in diabetic than non-

diabetic patients . 

Discussion 

The current study represent systematic review 

article accompanied by meta-analysis of results to give 

evidence about the relationship of vitamin D with HBa1c 

in patients with diabetes mellitus type 2. Generally, 

the cross-sectional studies explain inverse correlation 

between vitamin D status and glycosylated hemoglobin. 

The overall collective results for the influence of vitamin 
D level on (Hba1c) were significant (p = 0.001, and 95% 
CI: - 0.230 to -3.268). Biologically, the availability of 

receptors for vitamin D in numerous sorts of cells and 

organ systems, and its synthesis in number of organ 

systems other than kidney like pancreatic beta-cells 

imply that the vitamin D has many of non-skeletal effect 

including its effect on diabetes type 2. It is thought 

that the vitamin D through stimulation of its receptors 

and throughout regulation of calcium homeostasis can 
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participate in number of pathophysiologic mechanisms 

of diabetes type 2 like abnormal function of insulin 

secreting cell and elicitingresistance to insulin(39).

Vitamin D represent suitable indicator for good health 

because the vitamin D has positive effect on many 

aspects like young age, usual body weight and healthy 

lifestyle(40). Consequently, the abnormal level of vitamin 

D may imply the appearance of some chronic but 

nonspecific diseases, and the opposite interconnection 
which was seen in many of cross sectional articles may 

result in the inverse interconnection between vitamin D 

and (4). The decreased level of vitamin D is suggested to 

be correlated with higher mortality in diabetes mellitus 

type 2 patients (22). In one study, it has seen that the inverse 

connectionof(D) hormonewith Hba1c was related to 

age because it found the inverse association only in the 

patients of 35–74 years of age and not in adults of 18–34 

years and this may imply the presence of age threshold 

for this relationship (21). The study ofJung Re Yu et al.(22)

found that the diabeticpatients who has poor glycemic 

control, abnormal lipid profile like (elevated low density 
lipoprotein cholesterol and triglyceride ) had a decreased 

level of vitamin D and this in correspondence with study 

performed on patients with diabetes mellitus type 2 in 

japan(41). The study of Dhia J. al-Timimi et al.(23)shown 

that the patients who have abnormal Hba1c have lower 

level of vitamin D. It is also found that the prevalence 

of deficiency of vitamin D is greater in patients with 
abnormal HBa1c as compared to patient with good 

glycemic control and this may give rise to additive effect 

of glycemic control on status of vitamin D. the study of 

Giacomo Zoppini et al.(25) found that the interconnection 

of vitamin D level with glycosylated hemoglobin was 

significantly inverse correlation and this obtained 
after the adjustment for some confounding factors like 

diabetes period, patients old and body weight and this 

corresponds with other studies (42). The study of Ifigenia 
Kostoglou et al.(26) found that the level of vitamin D 

was statistically significant different between patients 
and control groups where it lower in patients group 

compared to control group and explain that the inverse 

association between D hormone and Hba1c represent 

the significant implication of vitamin D in regulation 
of glucose level in diabetic patients . It also found that 

the inverse correlation was found in all size of sample 

but the existence of deficient and insufficient vitamin D 

was greater in diabetics group than control group. It has 

been explained that the pancreatic beta cells correlated 

with vitamin D in 2 points, the first the availability of 
vitamin D receptors and expression of the enzyme 

1-α-hydroxylase. Vitamin D participates in stimulation 
of insulin secretion and expression of insulin receptors 

so the deficiency of it leads to abnormal insulin secretion 
and insulin resistance (26).

The study of Jayesh J Sheth et al.(31) report high 

prevalenceof lower level of vitamin D in whole sample 

whether case and control group. The author thought 

that this result from geographic location of India and 

inadequate exposure to sun due to indoor working and 

found no correlation between status of vitamin D and 

(Hba1c) which was supported by other studies (43). In 

the study of Serdar Olt et al.(32), it was found that 98% of 

the T2DM patients had insufficient vitamin D levels and 
found in contrary to Dhia J. al-Timimi et al.(23) that the 

impact of vitamin D on Hba1c was insignificant depending 
on the fact that there is presently inadequate evidence for 

recommending vitamin D supplementation as a means 

for correction of glycemic indices and improving insulin 

sensitivity(44). In the study of Mohmmed A. AlHewishel 

et al. which assess many glycemic indices in T2DM 

patients found that the patients with higher level of 

fasting blood glucose and Hba1c had lower status of 

vitamin D. It also support that the deficiency of vitamin D 
enhance the early occurrence of diabetes and encourage 

the administration of supplement of vitamin D for 

correction of glycaemia .Thuraya A. Alaidarous et al.(38)

explain that the correlation between deficient vitamin D 
status and indicator of hyperglycemia was in significant 
and this supported by Sheth et al.,(45)study and another 

case-control study(46).But such study have some limits 

such as the size sample was small, significant difference 
in age between patients group and control group and the 

insignificant correlation between status of vitamin D 
level and Hba1c may be related to effect of statin drugs 

which was taken by the patients.

In conclusion, the impact of status of vitamin D in 

correction of glycaemia was significant. Vitamin D status 
can has important impact on the pathogenesis of T2DM. 

The diabetic patients with poor indices of glycaemia has 

higher prevalence of decreased vitamin D level referring 

to potential benefit of vitamin D in correction of such 
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indices. Therefore, larger studies are required to prove 

the potential benefits of both correction of vitamin D 
status and administration of supplementation of vitamin 

D in correction of glycemic indices. 
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Abstract

Objectives:The main targets is evaluate clinicopathological distribution and comparison of 
immunohistochemical (IHC) expression of GATA 3 between in adenoid cystic carcinoma (ACC) and 
pleomorphic adenoma (PA) of salivary . Design and Methods: This retrospective analysis, open surgical 
specimens of salivary gland that were done , and consisting of 150 cases that divided into three groups: 
normal salivary gland tissues (n=50), adenoid cystic carcinoma(n=50), and pleomorphic adenoma(n=50). 
Clinical data (age, sex, previous diseases ), physical examination, and investigations are done for all patients. 
In addition.These 150 cases of paraffin embedding blocks of salivary tissue were stained by ordinary stained 
(hematoxylin and eosin staining ). Manual IHC staining of GATA 3 was done. Results: Age groups is 
younger for normal salivary gland tissues than PA, and ACC . Sex distribution was slightly increase in 
male in comparison to female in normal salivary gland tissues and PA. GATA 3 staining was showing more 
positivity in normal salivary gland tissues (43/50 patients) than PA (27/50 patients) and ACC (14/50 patients). 
This positivity in GATA 3 IHC staining were more in male sex, regarding 55.8% in normal salivary gland 
tissues than ACC50% and PA 51.9% . Age group 31-40, 40-50 and 61-70 years were showing more positive 
GATA 3 IHC staining in normal salivary gland tissues, PA, and ACC respectively. there was insignificant 
association between GATA 3 IHC staining with either age groups or sex groups distribution .Conclusion: 
GATA3 IHC is good marker and can used for searching salivary gland tumor origin, assisting in diagnosis 
Salivary gland tumors subtypes but GATA3 IHC staining has no association to specific sex or age groups in 
Salivary gland tumors. Usage of surgical operations for histopathological specimens preparation are better 
and give good efficiency for IHC markers staining. 

Key words:  pleomorphic adenoma, adenoid cystic carcinoma, GATA-binding protein 3 , immunohistochemistry. 

Introduction

Salivary gland tumors (SGT) are infrequent diseases, 

5% from all head and neck neoplasm(1), the its incidence 

about 1.7/100,000 people in united states of America 

(USA) (2), andthese tumors grow from one of the major 

or minor salivary glands(3) .

SGT are characterize by various histopathological 

pictures between people and in the same patients, and 

treatment lines are also differs between the patients(4). 

These tumors show many problems regarding their 

studying because difficult in getting their patients 
specimens, little amount of both cell line culture and 

animal patterns(5).

Pleomorphic adenoma (PA) and Adenoid cystic 

carcinoma (ACC) are commonest benign and malignant 

neoplasm of Salivary gland respectively(3,6-7) . 

ACC is characterized bybasaloid cancer and 

consisting of mixed epithelial and myoepithelial tissues 

with different histopathological pictures(3).  ACC 

is 2ndmain cancer (about 10%) in SGT , originate 

approximately 60% of minor salivary tumor(8-9), and its 

metastasis mainly (about 50%) to skeleton bone, hepatic 

and brain tissues(10). 

PA is described a different degree of capsulation 

and representing around 60% from the total SGT(3), with 

several histopthological configurations that resulting in 

DOI Number: 10.37506/ijfmt.v15i3.15575
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diagnostic troubles(3,9).

GATA-binding protein 3 (GATA3) is responsible 

for differentiating of many tissue through their 

transcriptional function(11)and existing in wide range of 

tissues such transitional cell carcinoma, SGT, epidermis 

of skin, T-lymphocyte, and basal layer of prostate(12).

SGT should regarded as potentialprimary 

locationwhen facing cancer positive for GATA3, but 

GATA3 cannot discriminate between breast and salivary 

tumor primary site(13).

The main aims of this research is evaluateclinico 

pathological distribution and comparison of 

immunohistochemical(IHC) expression of GATA 3 

between in adenoid cystic carcinoma and pleomorphic 

adenoma of salivary glands because few studies involved 

in IHC staining of salivary gland tumors

Methods

This retrospective analysis of open surgical specimens 

(excisional biopsy)from salivary glandthat were done in 

Al-Hilla Surgical Teaching Hospital, and consisting of 

150 cases that divided into three groups:normal salivary 

gland tissues (n=50), adenoid cystic carcinoma(n=50), 
and pleomorphic adenoma(n=50).

Clinical data (age, sex, previous diseases ), physical 

examination, and investigations are done for all patients. 

In addition, the all patients were explained about aim 

and usage of their surgical specimen for this study.

These 150 cases of paraffin embedding blocks 
of salivary tissue were stained by ordinary stained 

(hematoxylin and eosin staining ), reexamined by two 

separated histopathologist to ensure definitive diagnosisof 
ACC and PA according to WHO Classification of Head 
and Neck Tumors ( 4th Edition) (14).

Then, manual IHC staining of GATA 3 to paraffin 
embedding blocks of salivary tissue were done, 

according to Bio SB company (Mouse monoclonal 

antibodies with nuclear staining and BSB2670 catalog 

no. USA), supported result of this manual procedure by 

positive ( stained with GATA3 score +3 )and negative 

control of breast cancer, which performed with each 

IHC procedure

Interpretation of GATA 3 IHC staining were 

depending on nuclear staining of salivary tissue, using 

intensity grading as weak, moderate, and strong staining, 

and extension of staining distribution (percentage of 

nuclear staining of cells) were divided as diffuse (≥50%) 
or focal (< 50%) (15).

The SPSS program (version type 22) was used . 

Continuous documents were estimated as mean±SD and 

categorical asnumbers and percentages . Pearson´s chi 

square (X2 ) and Fisher’s Exact Test wereshowing the 

significant difference between categorical groups where 
P value < 0.05 was significant . 

Results

A total 150 patients were included in this study, 

were divided into 50 patients for each normal salivary 

gland tissues, PA, and ACC.

Age groups is younger for normal salivary gland 

tissues (36.36±8.02)than PA (56.94±11.73), and ACC 

(57.42±14.41) . Sex distribution was slightly increase 

inmale in comparison to female in normal salivary gland 

tissues (male 56% : female 44%) andPA (male 52% : 

female 48%) while they were the inversedistribution 

for and ACC (male 48% : female 52%) as illustrated in 

Table 1. 

Table 1 : Clinicopathological basic characteristic in normal and Salivary gland tumors 

Total N.Age (years)/ mean±SD
Sex

Characteristics
FemaleMale 

5036.36±8.0222 (44%)28 (56%)Normal salivary gland tissues

5056.94±11.73 24 (48%)26 (52%)Pleomorphic adenoma 

5057.42±14.4126 (52%)24 (48%)Adenoid cystic carcinoma
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GATA 3 immunohistochemical staining was 

showing more positivity in normal salivary gland tissues 

(43/50 patients) than PA (27/50 patients) and ACC (14/50 

patients). This positivity in GATA 3 IHC staining were 

more in male sex, regarding 55.8% in normal salivary 

gland tissues thanACC50% and PA51.9% . There was 

no association between GATA 3 IHC staining and sex 

distribution (P value =0.638, 0.37, and 0.86 )as in table 
2.

Table 2 : Compare association of GATA 3 immunohistochemical staining between with normal and Salivary 
gland tumors according to sex groups.

P value
GATA 3 immunohistochemical staining

SexParameters
NegativePositive

^0.638

4(57.1%)24(55.8%)male

Normal salivary gland tissues 3(42.9%)19( 44.2%)female

7(100%)43(100%)Total

^0.37

12(52.2%)14(51.9%)male

Pleomorphic adenoma 11(47.8%)13(48.1%)female

23(100%)27(100%)Total

*0.86

17(47.2%)7(50%)male

Adenoid cystic carcinoma 19( 52.8%)7(50%)female

36(100%)14(100%)Total

*Chi-sequare Test

^Fisher exact test

Age group 31-40, 40-50 and 61-70 years were showing more positive GATA 3 IHC staining in normal salivary 

gland tissues, PA, and ACC respectively. Also, there was insignificant association between GATA 3 IHC staining 
and age groups distribution (P value =0.253, 0.222, and 0.822 ) as in table 3.

Table 3 : Compare association of GATA 3 immunohistochemical staining between with normal and Salivary 
gland tumors according to age groups.

*P value
GATA 3 immunohistochemical staining

Age groupsParameters
NegativePositive

0.253

0(0%)6(14%)10-20

Inflammatory salivary gland tissues
0(0%)3(7%)21-30

7(100%)24(55.8%)31-40

0(0%)10(23.2%)41-50

7(100%)43(100%)Total No.
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0.222

6(26.1%)14(51.9%)40-50

Pleomorphic adenoma 

8(34.8%) 4(14.8%)51-60

7(30.4%)7(25.9%)61-70

2(8.7%)2(7.4%)71-80

23(100%)27(100%)Total No.

0.822

6(16.7%)2(14.3%)30-40

Adenoid cystic carcinoma

8(22.2%)3(21.4%)41-50

8(22.2%)2(14.3%)51-60

8(22.2%)6(42.9%)61-70

4(11.1%)1(7.1%)71-80

2(5.6%)0(0%)81-90

36(100%)14(100%)Total No. 

 *Chi-sequare Test

 

Figure 1: GATA 3 immunohistochemical staining in the Salivary gland tumors : (A)Pleomorphic adenomais 
showing focal and strong immunoreactivity staining at 40X ;(B) Pleomorphic adenoma is showing focal 

and moderate immunoreactivity staining at 40X ; (C) Adenoid cystic carcinomais focal and strong 
immunoreactivity staining at 40X ;  (D) Adenoid cystic carcinoma is focal and moderate immunoreactivity 
staining at 40X;  (E-F) Normal salivary gland is showing strong and moderate immunoreactivity staining at 

40X respectively. 

Discussion

In basis of clinical data, surgical operation for 

salivary glandsare done for 150 cases, diagnosis arePA, 

ACC, and normal salivary gland. Sex distributionsare 

52% male ( N= 78), 48% female (N=72), andage mean is 
50.24 years old. Similar study, Fonseca et al(16) include 

659 salivary gland tumor that show 54% females, 45% 

males, and mean age 57.6 years old.

Cont... Table 3 : Compare association of GATA 3 immunohistochemical staining between with normal and 
Salivary gland tumors according to age groups.
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GATA3 IHC staining have helpful for diagnosis, 

distinguish subtypes of SGT, and although it is related as 

marker for breast and urothelial cancer but its positivity 

give hint for searching for SGT(15) . 

Among 150 patients, 43(86%) patients, 27(54%) 

patients, and 14(28%) patientsare confirmed to be 
GATA3 positive cases for normal ,PA, and ACC 

respectively.Schwartz et at(15) research demonstrate a 

wide types of salivary tumors, resulting 13/34 (38%) and 

9/41 (22%) for PA andACCrespectively. Also, Adkins et 

al(17) is assessed GATA3 staining in ACC 45% (10/25).

In comparing to studies above, our results, there are 

a positive GATA3 staining cases in SGT, regarding ACC 

has 28% positive GATA3 and this result lies between 

results of two studies above, but PA has high positive 

GATA3 cases in comparing to Schwartz et at and may 

related to usage of tissue microarray and this technique 

has restriction points for tissue evaluation such as its 

small size, loss of core tumor, and presence of cancer 

heterogeneity(18-20). 

The association between sex groups and GATA3 

staining is studies.Among PA and normal disease, shows 

males groups is more positivity than females with equal 

percentage in ACC. There are no significant difference 
between sex groups and GATA3 staining.

Also, comparison between age groups with GATA3 

staining is involved, resulting age groups 31-40, 40-50, 

61-70 years, aremore positive for normal, PA, and ACC 

respectively, with no association between age groups 

with GATA3 staining for all three diseases.

In conclusion, GATA3 IHC is good marker and can 

used for searching salivary gland tumor origin, assisting 

in diagnosis SGT subtypes but GATA3 IHC staining has 

no association to specific sex or age groups in SGT. Usage 
of surgical operations for histopathological specimens 

preparation are better and give good efficiency for IHC 
markers staining.
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Abstract

Background: Online learning can overcome the shortage of teaching staff and has the potential to change 
the passive learning process into active learning which depends on the willingness of students through their 
views on the concept of online learning. Purpose: To know the perception of students of the Faculty of 
Dental Medicine, Universitas Airlangga, Surabaya, Indonesia on online learning. Methods: Perception was 
obtained using simple random sampling technique through distributing questionnaires in the form of google 
form containing 14 questions with a choice of answers; completely disagree, disagree, do not know, agree, 
and completely agree with the active students of the Faculty of Dental Medicine, Universitas Airlangga from 
the class of 2016, 2017, 2018 regarding the student’s views on online learning. Results: it shows that almost 
all Dental Medicine students have a computer and access to the internet (75% completely agree, 25% agree) 
know how to open and open, modify and upload documents online (61% completely agree, 36.4% agree), 
and access internet with daily or weekly use (59% completely agree, 36.4% agree). Conclusion: Students’ 
perceptions of the Faculty of Dental Medicine, Universitas Airlangga, Surabaya, Indonesia are ready to use 
online learning methods .
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Introduction

Traditional learning is tied to the willingness of 

lectures and students who require a lot of coordination 

and a place that can support the learning process. Whereas 

the online learning process can reduce costs, offer a 

variety of multimedia suitable for different learning 

styles, save time, allow students to study anywhere at 

any time, overcome the shortage of teaching staff, and 

have the potential to change the learning process from 

passive teacher-centered learning to student-centered 

active learning1. In assessing the performance of an 

online learning system in the use of online learning, 

which is characterized in terms of ease of access for 

students and teachers, student satisfaction and the 

availability of various online tools, student evaluation of 

online learning tools, values and evaluation of student 

attitudes is very important2.

In order to minimize the temporal and spatial issues 

associated with conventional forms of education, online 

learning and training is gaining tremendous popularity 

worldwide33,4. The main factors behind the use of online 

learning are not only to expand access to education and 

training and to enhance the quality of learning, but also 

to reduce costs and increase the cost effectiveness of 

education5. Online platforms benefit from the ability to 
access materials at any time and anywhere, the ability to 

DOI Number: 10.37506/ijfmt.v15i3.15576
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achieve greater mass at the same time, and the quality of 

content. With good outcomes, online learning and face-

to-face learning have been successfully used in business 

and academia.

The ability to share views on the online learning 

process in general, as well as their individual courses, is 

something of importance to learners. To sustain a good 

learning program, it is vital to get continuous input from 

students. What stood out the most in their mind was 

the flexibility offered by the online environment. When 
it’s convenient for them, they will work at home and at 

their own pace. They note that ‘travel time and expenses 

are obsolete,’ and students see that as a significant gain 
for online learning6. The comments of these students 

regularly appear in the evaluation of online courses 

across different subjects or courses.

Suggestions that could be provided to others by 

students and faculty7 who are involved in this educational 

alternative usually concentrate on two key themes: 

technology issues concerns and learning process-related 

problems. Staying in communication with lectures is 

one way to tackle technology issues. For example, if 

the device is down or the connection has a problem, the 

teacher encounters the same condition and will work to 

fix it1. 

Students new to the online phase need to be 

highly motivated and able to build their own time to 

learn. A big impediment to successful online learning 

is procrastination. Stuff can pile up very quickly with 

flexible self-scheduling. The better plan is to provide 
access to courses every day for short periods of time 

instead of choosing broad but less frequent blocks of 

time6.

One other suggestion is to keep a calendar on the 

board, which you can view every day, and clearly visible 

assignments or tests. Both faculty and students need to 

understand that their workload will not be less, just more 

flexible for online courses. In reality, many would find 
that more time is spent on their online courses than on 

traditional courses8.

While there are several advantages of online 

learning such as increasing access to education and 

training, improving the quality of learning, reducing 

costs and increasing the cost-effectiveness of education, 

keeping students on such platforms is a major challenge 

with high levels of education. It is also noted that, unlike 

conventional classroom education, more self-discipline is 

expected by students in online education. It is difficult to 
keep users registered and active because the instructor’s 

personal contact is non-existent or restricted5.  

Method

Research is an activity to find, write, formulate, and 
analyze scientific works. This research was designed 
using descriptive research methods9. Descriptive 

research method is a research method in the form 

of data collection to test the hypotheses made with 

the current situation. This research was a descriptive 

research because this study obtained the data from the 

mindset of students of the Faculty of Dental Universitas 

Airlangga by giving digital questionnaires, this research 

questionnaire used Google form.

Google form was used to fill out questionnaire 
statements. 14 questionnaire statements that function 

to measure knowledge and satisfaction of students in 

Faculty of Dental Medicine, Universitas Airlangga by 

selecting pre-clinic student samples in 3rd term (2018), 

5th term (2017) and 7th term (2016). To find out students’ 
knowledge skills about computers (questionnaires 1-3), 

the use of online learning (questionnaires 4-7), the quality 

of online tutorials (questionnaires 8-10) student learning 

options (questionnaires 11-14). With the calculation 

of the scores used, namely: Completely Disagree (1), 

Disagree (2), Do not know (3), Agree (4), Completely 

Agree (5). The distribution of questionnaires to students 

was done by sharing the google form questionnaire link 

to social media or student social media groups class of 

2016 (VII), 2017 (V), 2018 (III).  

Results

From the 44 students who filled in a questionnaire 
about the perception of dental students towards 

online learning, showed that almost all dental 

medicine students have computer and the internet use 

access (Table 1) ( 75% completely agree, 25% disagree , 

agree that they know how to open and open, modify 

and upload documents online ( 61% completely 

agree, 36.4% agree), and access the internet with daily or 
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weekly use ( 59% completely agree, 36.4% agree), and 

show an average of 4.52 and as much 32 students 

think that online courses are very helpful in their 

learning ( 38.6% agree, 13.6% completely agree), 

students also agree that the video procedural 

( 47.7% disagree) and social media really help their 

learning ( 43.2% agree). ( 45.5% agree) that students 

feel comfortable exploring online tutorials and it’s easy 

to find learning links ( 54.5% agree), 52.3% students 
completely agree that online tutorials need further 

improvement, while 47.7%  percent of students 

disagree that procedural videos are more useful than 

direct experiment. 20.5% of students completely 

agree that online lectures / tutorials must be able to 

replace public lectures in order to have a positive impact 

on everything related to learning. 

Table 1. Dental students responses towards questionnaire.

No
Frequency Distribution (%) and 

Frequency Responses
Completely 
disagree (1)

Disagree

(2)
Do not 

know (3)
Agree

(4)
Completely 

agree (5)
Mean Total

1
Have internet access and a 

computer
0

(0%)

0

(0%)

0

(0%)

11

(25%)

33

(75%)
4.75 44

2
Understanding how to open, 

change and upload online 
documents

0

(0%)

0

(0%)

1

(2.3%)
16 (36.4%)

27

(61.4%)
4.59 44

3
I access the internet with daily and 

weekly usage
0

(0%)
1 (2.3%)

1

(2.3%)
16 (36.4%)

26

(59.1%)
4.52 44

4
Online learning is very helpful in 

my learning 
0

(0%)
6 (13.6%) 15 (34.1%) 17 (38.6%)

6

(13.6%)
3.52 44

5
Procedural video is very helpful in 

my learning 
0

(0%)

0

(0%)

6

(13.6%)
21 (47.7%)

17

(38.6%)
4.25 44

6 Social media helps my learning
1

(2.3%)

4

(9.1%)

11

(25%)
19 (43.2%)

9

(20.5%)
3.70 44

7
Google voice helps me 

communicate with other lectures 
and students

0

(0%)

6

(13.6%)
28 (63.6%)

8

(18.2%)

2

(4.5%)
3.14 44

8.
I feel comfortable exploring online 

tutorials
0

(0%)
5 (11.4%) 9 (20.5%) 20 (45.5%)

10

(22.7%)
3.80 44

9
I can easily find online tutorial 

links on the internet
0

(0%)

4

(9.1%)
6 (13.6%) 24 (54.5%)

10

(22.7%)
3.91 44

10
To support my learning, online 

tutorials require more development.
0

(0%)

1

(2.3%)

2

(4.5%)
18 (40.9%)

23

(52.3%)
4.43 44

11.
Online short lectures are more 
useful than Lectures or general 

teaching

1

(2.3%)
13 (31.8%) 21 (47.7%)

4

(9.1%)

4

(9.1%)
2.91 44

12.
Procedural videos during laboratory 

sessions are more beneficial than 
live experiments.

9

(20.5%)
21 (47.7%)

7

(15.9%)

5

(11.4%)

2

(4.5%)
2.32 44

13
Online tutorials should replace 
general lectures and hands-on 

experiments

6

(13.6%)
10 (22.7%) 13 (29.5%) 6 (13.6%)

9

(20.5%)
3.05 44

14.
I prefer a mix of general college 
education and online tutorials.

0

(0%)

1

(2.3%)

2

(4.5%)
20 (45.5%)

21

(47.7%)
4.39 44
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Discussion

Online learning is an approach to learning through 

an internet-connected digital system, where learners 

attempt to access learning materials that suit their needs10.  

E-Learning is an internet program that can connect to an 

online learning room for lectures and students. Online 

learning, particularly in time and space, turns out to be 

about overcoming the limitations between lectures and 

students. Does not have to be in one dimension of time 

and space, meaning it can be at any time11.

Whereas traditional learning provides the instructor 

with the opportunity to create interest in a subject 

and clarify confusion immediately12. The teacher 

can understand the psychology of students during 

learning13. Lectures can handle unexpected student 

questions, ideas and comments. In traditional learning, 

students place a passive role rather than an active 

role. Most one-way communication is possible because 

all students listen to the teacher14. Teachers are required 

to have effective writing and speaking skills. Teachers 

were mostly asked to solve student problems within a 

limited time frame15.

It has been reported that online learning is not 

always easily achieved by students. The reason is the 

lack of time for students on distance learning courses 

because they are quite passive in asking questions and 

sharing ideas through online learning. They need to 

develop their learning, social and learning motivation 

mechanisms16. Because some students only want to 

participate in activities that may be considered “more 

useful”. In Overall, the main factors that kept this group 

of students from participating in online discussions 

were: time availability, their preference for spending 

time reading, and the mutual effect on each other’s 

involving. It should be noted about the specifics and 
short sentences that will be displayed because it affects 

students’ interest in online learning. Because students 

will easily get bored and need time to read if there are 

lots of writings and words displayed on a computer or 

cellphone screen17.

Obviously, high-level computer skills help students 

learn new systems and, accordingly, influence their 
perception of ease of use. Students who have internal 

locus of control report higher levels of satisfaction than 

those who have external locus of control. However, 

locus of control also influences the use of learning to be 
flexible, suggesting that it is related to the particular type 
of acceptance used. Students who have an internal locus 

of control may have found that flexible learning is more 
beneficial because it offers a variety of learning materials 
and options, which places the responsibility on students 

to use them as they are deemed suitable. Students make 

an effort to understand all the material and therefore 

become more aware of its benefits15. Our research shows 

that even as new technologies are implemented and 

students reach college with increasingly sophisticated 

uses and aspirations of technology in their campus life, 

this positive association continues. While this study 

does not clarify the precise nature of the technology-

engagement relationship, it highlights the need for future 

studies to investigate the enduring nature of this positive 

correlation13.

The facts of online learning include several benefits 
that can be generated by using e-learning media, namely: 

clarifying messages / information so that they are not 

too verbalistic; overcome the limitations of distance, 

space, and time; and can lead to a better enthusiasm for 

learning because students interact directly with learning 

resources. Apart from these advantages, the use of 

e-learning as an educational medium also has several 

weaknesses. These existing weaknesses are one of the 

reasons why the public’s interest in e-learning media is 

still low. Some of these weaknesses include: e-learning 

media depends on computer technology, if the computer 

technology infrastructure is not good then the use of 

e-learning will also not run effectively; in addition to 

computers, e-learning media also require an internet 

connection, an inadequate internet connection speed 

will hinder the teaching and learning process through 

e-learning media; the use of e-learning as an educational 

medium also demands an adequate understanding of 

Information Technology. Therefore, basic competencies 

in the IT field are the main requirements for using 
e-learning media effectively18. 

Conclusion

The perception of students of the Faculty of Dental 

Medicine, Universitas Airlangga, Surabaya, Indonesia is 

ready to use the online learning method. 
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Abstract

In order to determine a retrospective study data were collected from all 2031 COVID-19 patients detected 
by PCR (nasal swap) from January/ 2020- January /2021 for Fallujah General Teaching Hospital ,which total 
number of Positive covid19 were 210 in isolation ward and Negative number of COVID-19 were 1821.The 
study condense on bacterial co-infections and antibacterial therapy for this bacteria. Clinical information 
were : the genera females were 60 ( 28.5%) and were males 150 (71.4%). microbiological detected isolation 
from blood sample through 48hour of 210 COVID-19 patients in isolation ward detected by BACT/ALERT® 
Culture Media(1)then cultured on routine bacteriological media according to(2)for positive growth isolated 
bacteria then identification were done by biochemical test. The result of bacterial isolation from blood of 
patients assumptive co-infections among 210 samples, positive growth isolated of bacteria which were 121 
(57,6%) and included S. pneumoniae , S. aureus , S. epidermidis, K. pneumoniae, p. aeroginosa and E. coli 
and total negative isolated which indeed enclose 89 (42.3%). Depending on ABS achieve guidelines, the 
most commonly used antibiotic way was Meropenem, Azithromycin and Cefixime with a median duration of 
6 (range 1–13) days in isolation ward and when using Antibiotic Susceptibility test expressed each resistant 
and sensitive bacteria to antibiotic discs for all positive isolate and detected by sensitivity patterns of VITEK2 
system to some species as ensuring method, but; the study focus on co-infection had the highest frequency 
of Staphylococcus aureus 57 (47.1%) isolates which were resistant to Ciprofloxacin, Chloramphenicol, 
Gentamycin, Amikacin, azithromycin, Cefotaxime, tetracycline ,Trimethoprim/ Sulphamethoxazole and 
sensitive to Levofloxacin and imipenem.

Keywords: Bacterial Co-infections, antibacterial therapy, COVID-19 

Introduction

The coronavirus disease (COVID-19) induced by the 

severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) it spread all over the world(3). COVID-19 infection 

which induced by SARS-CoV2 virus was proclaimed as 

a pandemic by the World Health Organization. SARS-

CoV2 Invade the Patient body at first after that can lead 
to spectrum of disease extent from mild illness to severe 

progressive pneumonia and death(4). The pathogenesis of 

SARS-CoV-2 caused by bacterial co infection plays an 

important role in the incidence, evolution and outgrow 

the pathogen of SARS-CoV-2 infection by increasing 

the difficulties of diagnosis, treatment, prognosis of 
COVID-19, and raising the symptom and mortality(5). 

Bacterial Co-infections are associated with respiratory 

viral infections in otherwise, the data of microbiological 

and antibiotic concerning with COVID-19 very little(3). 

The progress in diagnostic methods lead to deep 

knowledge bacterial co-infections are increasingly 

and being detected in clinical practice. The scientists 

continuously investigating and focus the study around 

basic science and interactions between pathogens in 

try to expound the real-life oversight and explain of 

biological mechanism(6). Bacterial co-pathogens are 

ordinarily identified in infections of viral respiratory 
tract lead to morbidity and mortality such as pathogen 

which causing influenza, so required immediately 
diagnosis and cure by antibacterial therapy(7,8,9). Co-

DOI Number: 10.37506/ijfmt.v15i3.15578
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infection such as bacteria, virus and fungi is very an 

important factor occurrence in patients infected with 

SARS-CoV-2 which we can’t disregard sure. SARS-

CoV-2 combination with bacteria, viruses and fungi lead 

to co-infection that make hard in diagnosis, treatment 

and prognosis of COVID-19, then augmentation the 

symptoms in patients and mortality at last of the disease. 

Simultaneously, co-infected such as bacteria, virus 

and fungi become perhaps has a new strategy likewise 

for be evolved of new treatments for (SARS-CoV-2) 

infection(5). In otherwise, co-infections potential to be 

slender, ferocious , or even advantageous, so we can 

get these if condensing study around modulation of the 

host response, changing the achievement of diagnostic 

tests, and interactions between drugs through treatment. 

Chronic co-infections such as T.B or Hepatitis (B, C) 

in combination with Human immunodeficiency virus are 
determined perfectly lead to harmful effects, and recent 

studies are interesting on steps to minimize a harmful 

effect. Opposite existing in recent study appear highlight 

on many of the scientist study confrontation of on 

naturally acquired infections in human been(6). Sufficient 
using of antibiotics depends on advice of antibiotic 

stewardship (ABS) principles which is warranted during 

the course of pandemic(5). Antibiotic drugs are unable 

for treatment of COVID-19, for a different reason in 

patients is prescribed these antibiotics with suspected 

COVID-19. Therefor; these contain the hardness in 

excluded bacterial co-infection in patients, and the 

susceptibility of bacterial secondary infection through 

the course of the sickness. Induction from interest 

lead to a raising in mortality in patients with bacterial 

super-infection through pandemics of influenza, many 
guidelines supporter the use of experimental antibiotics 

for patients with severe COVID-19 (10,11) none the less. 

This proposition increase worry of antibiotic overuse 

and following harm regarded with bacterial resistance.

Materials and Methods

All media were prepared according to the 

manufacturer’s instructions and sterilized by autoclave 

at 121 °C and 15 psi for 15 minutes. A retrospective 

data were collected from all patients admitted to a 

specialized of 210 COVID-19 patients in isolation 

ward through 48 hour with confirmed SARS-CoV-2 

detected by PCR (nasal swap) from January/ 2020- 

January /2021 to Fallujah General Teaching Hospital, 

microbiological detected isolation from blood sample 

of 210 COVID-19 patients in isolation ward detected 

by BACT/ALERT® Culture Media(1) which done by 

specimens of blood sample with a volume of 10 ml from 

COVID-19 patients in isolation ward, all samples were 

collected by standard protocols for collection of sterile 

all BacT/Alert bottles were incubated for 7 days the 

standard BacT/Alert software was used. Bottles flagged 
as positive by the BacT/Alert system were sub cultured 

and interpreted according to the standard protocols for 

each of the participating laboratories. Then, cultured on 

routine bacteriological media as the following: cultured 

aerobically for 24 hours and anaerobically for 72 hours 

on blood agar, Chocolate agar, MacConkey agar and 

nutrient agar then put in incubation at 37 c0 after check the 

incubation free from contamination by put un-inoculated 

plate of BHI agar for 24hours before put the isolated in 

the next day transferred to selective media, for positive 

growth isolated bacteria then identification were done 
by biochemical test and VITEK2 compact. And using 

Antibiotic Sensitivity test (Antibiotic susceptibility test) 

which expressed each resistant and sensitive of bacteria 

for antibiotic discs for all positive isolate. 

Result

The result appear total number of Positive covid19 

were 210 detected by PCR (nasal swap) in isolation 

ward and Negative number of COVID-19 were 1821 

from total number were 3021patient came to hospital 

their suspected COVID-19 which the result show the 

percentage of men more than women Table (1.1): The 

No. and percentage of Positive covid19, Negative No. of 

covid19 and Percentage % from total positive covid19 

for each Positive covid19 men and women. The result 

of bacterial isolation from blood of patients(septicemia) 

assumptive Co-infections among 210 samples, positive 

growth isolated of bacteria 121 (57,6%) which were 

include Streptococcus pneumonia , Staphylococcus 

aureus, Staphylococcus epidermidis, E.coli , Klebsiella 

pneumoniae, Pseudomonas aeruginosa and the total 

negative isolated which indeed enclose 89 (42.3%).
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Table (1.1): No. and Percentage of Positive covid19, Negative no of covid19 and % from total positive 
covid19 for each Positive covid19 men and women.

Percentage % from total 
positive covid19

Negative covid19 
total no.

Positive covid19 total 
no. (210)

Source of blood sample from patient had 
covid19

71.4%

1821

150Men

28.5%60Women

Table(1-2) : No. and Percentage of co-infection bacterial species isolated from Positive number of 210 
positive covid19 patient.

Percentage %
Positive number for each Spp. from 

210 positive covid19
Bacteria species of co-infection 

47.1 %
57Staphylococcus aureus

4.1%5Staphylococcus epidermidis

14 %18Klebsilla pneumonia

9 %11E. Coli

4.9 %6Pseudomonas aeruginosa

19.8 %24Streptococcus pneumonia 

121(57.6%)Total

 

Figure (1-1): S.aureus detected by VITEC2 compact.
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Antibacterial susceptibility test 

This test was done to 57 isolates using 10 antibacterial agents. The results were explained according to the 

recommendations of Clinical and Laboratory Standards Institute(12), revealed in table(1-3) 

Table (1-3) reveals number of sensitivity, Resistant of S.aureus to certain antibiotic.

Antibiotic agent
Disk content
microgram

% of 10 
antibiotic agent 
S* to 57 samples

% of 10 
antibiotic 

agent R* to 46 
samples

Ciprofloxacin (CIP) 10 0 100

Levofloxacin (LEV) 5 66 34

Chloramphenicol 50 0 100

Gentamycin(CN) 10 0 100

Amikacin (AK) 30 0 100

Azithromycin(AZM) 5 0 100

Cefotaxime(CTX) 30 0 100

imipenem (IM) 10 100 0

Tetracycline(T) 30 0 100

Trimethoprim/Sulphamethoxazole(STX) 1.25/23.75 0 100

Discussion

The current study revealed numerous bacteria 

isolated from blood of COVID-19 patients, in addition 

all these isolates are co-infection bacteria ,these result 

may indicated possibility found co-infection pathogen 

in COVID-19 patients may play a role in high risk of 

superinfections and high risk of mortality these idea 

was agreement with(13). Who recorded that bacterial 

co-infections are one of the biggest medical concerns, 

resulting in increased mortality rates. To date, few 

studies have investigated bacterial superinfections 

in COVID-19 patients. Co-infection is a neglected 

factor in COVID-19. This leads to the development 

and exacerbation of the occurrence of COVID-19 and 

facilitates early detection, and this reduces the difficulty 
of the stage of clinical diagnosis and treatment these idea 

was agreement with (5) who recorded that co-infection 

of virus, bacteria and fungi with SARS-CoV-2, their 

effects on COVID-19, the reasons of coinfection, and 

the diagnosis to emphasize the importance of microbial 

coinfection in COVID-19. Microbial co infection 

is a non-negligible factor in COVID-19. Microbial 

coinfection exacerbates the processes of the occurrence, 

development and prognosis of COVID-19, and the 

difficulties of clinical diagnosis and treatment. Different 
virus, bacteria, and fungi contributed to the coinfection 

with SARS-CoV-2. Differentiating between bacterial 

colonization and infection is a challenge, especially 

in the pandemic of COVID-19 infection. Information 

on bacterial infections associated with COVID-19 

patients is not shed light on, possibly due to a lack of a 

bacteriological diagnostic method so that most studies 

have not agreed on specific diagnostic methods. These 
idea was agreement with (14) who recorded that Bacterial 

infection in patients with COVID-19 disease may be 

underrepresented or overrepresented, as there was a 

lack of a consistent bacteriological diagnostic method 
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and a specific test method was not reported in half of 
all studies. Moreover, distinguishing between bacterial 

colonization and infection is a challenge, especially in 

the context of COVID-19 infection. The current study 

showed that S. aureus 57(47.1%) and S. pneumonia 

24 (19.8%) form high percentage of bacterial isolates 

from blood sample of COVID-19 patient followed by 

K.pneumonia18(14%) , E.coli11(9%), P. aeruginosa 

6 (4.9) and S. epidermidis 5(4.1%) ,these result may 

give indication that these pathogen play role in the 

progressing deterioration of the condition of people 

with COVID -19 disease and this requires the length 

of their stay in the hospital and their need for more 

medical help and treatments , these result agreement 

with (5) Who revealed that the coinfection between 

different microorganisms and SARS-COV-2 is a serious 

problem in the COVID-19 pandemic. However, there 

are few reports about SARS-CoV-2 Co-infection with 

bacteria, fungus, and other viruses. The clinical data of 

SARS-CoV-2 Co-infection are of great value in guiding 

evidence-based treatment of COVID-19. Patients with 

severe SARS-CoV-2 infections, including other viruses, 

bacteria, and fungi, have a significantly higher rate of co-
infection than those who have not been seriously affected. 

Other study isolates the same co-infection bacteria from 

COVID-19 patient (15) who recorded that SARS-CoV-2 

infection complicated by Streptococcus pneumoniae 

Co-infection. In otherwise (16,17,18) who recorded 

isolation Co-infection bacteria from blood sample of 

COVID-19 patient as following S. aerus, S. pneumonia, 

K. pneumonia, E. coli and P. aeruginosa. They are the 

same bacteria we have isolated. This means that this 

bacterium has been confirmed in other research as a co-
infection with COVID-19. The same bacteria isolated 

from blood by inoculated directly into BacT/ALERT 

blood culture bottles these idea agreement with(19) who 

recorded Bacterial co-infection and multidrug resistance 

among patients with COVID-19. In a similar study 
(20), we focused on the antibiotic sensitivity pattern of 

Staphylococcus aureus that used the same antibiotic 

tablets and the results were similar to our results. This 

idea of (19) our results highlighted the importance of 

prompts administration of antibiotics according to the 

antimicrobial sensitivity reports. Support our idea when 

found multi-drug resistant for our isolation specially 

S.aureus which had highest number for 57 times (47.1%) 

from 121 but; sensitive antibiotic were Imipenem 100% 

which is the first carbapenems this idea support using 
Meropenem in Fallujah General Teaching Hospital as 

the most antibiotic drug choice in isolation ward because 

they are similar pharmacokinetics (20) Current literature 

supports the use of imipenem and Meropenem for the 

treatment of severe infections.

Conclusions

 The results of the current study show a good 

proportion co- bacterial infection in the hospital 

isolation ward early in COVID-19 and it is not a 

frightening figure either, and few patients developed 
infection disease combined COVID-19, Therefore; 

under the premise of not jeopardizing the safety of 

laboratory personnel, it is necessary to strengthen 

the investigation of the co-infection of patients with 

COVID-19. It provides a theoretical and factual 

basis for precise treatment, accurate prevention, and 

treatment of infectious complications and an effective 

reduction of the mortality rate of coronavirus-infected 

patients. So the results of the current study show that 

Carbapenems which include imipenem and Meropenem 

are effective in managing from S. aureus infection 

which had resistant to most antibiotics this idea support 

the programe of using Meropenem in Fallujah General 

Teaching Hospital as the most antibiotic drug choice in 

isolation ward. More studies are needed to evaluate the 

effect of antimicrobial therapy for COVID-19 patients to 

prevent overuse of antimicrobials. This helps clarify the 

role of experimental antimicrobial therapy, strategies for 

monitoring patient care, and preventing and controlling 

infections, all of which give a low chance of co-bacterial 

infection.
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Abstract 

Amplification of the MCL-1 gene induces MCL-1 overexpression, which is an important marker for drug 
resistance in several malignancies through evasion of apoptosis. We analysed 39 lung adenocarcinomas 
(ADCs), 38 lung squamous cell carcinomas (SCCs), two large cell lung carcinomas (LCCs) and cell lines. 
A duplex ratio test TaqMan qPCR approach was performed for MCL-1 copy number change analysis and 
we demonstrated amplification of MCL-1 in H1395 cell line and copy number gain (isochromosome) in 
H2342 cell line. Immunohistochemistry (IHC) and in situ hybridization (ISH) were performed for protein 
and mRNA analysis respectively. MCL-1 amplification was detected in 13% and 2.5% of SCCs and ADCs 
respectively. MCL-1-amplified tumours demonstrated high expression of MCL-1 mRNA. Copy number gain 
was detected in 2.5 % of ADC but not SCC.

Key Words: Non-small cell lung cancer, Amplification, Gain, MCL-1 

Introduction

Lung cancer is the leading cause of cancer death 

worldwide1 (Imielinski et al., 2012) accounting for 

approximately 28% of all cancer-related deaths2 

(Huncharek et al., 1999). Non-small cell lung cancer 

(NSCLC) is the most common type of primary lung 

cancer, accounting for approximately 85% of new 

diagnoses every year and can be classified into two 
major histologic subtypes which are adenocarcinoma 

(ADC) and squamous cell carcinoma (SCC)3 (Dearden 

etal., 2013). The MCL-1 gene encodes for the MCL-1 

protein4 (Wei et al., 2012), which is an anti-apoptotic 

protein, belonging to the BCL-2 family and represents 

one of the most commonly amplified genes in human 
cancers5 (Perciavalle et al., 2012) with a high prevalence 

in lung cancer6 (Beroukhim et al., 2010). Analysis of 300 

individual tumours using next-generation sequencing 

has shown that MCL-1 is one of the most commonly 

amplified genes in human malignancies7 (Vogler, 2014), 

with several genetic alterations such as translocations 

and copy number changes being identified in lung 

cancer8., (Staaf et al., 2013). 

Quantitative real-time PCR (qRTPCR) is an 

extremely sensitive method for detection of somatic 

mutations (even at single copy frequencies) and copy 

number alterations, making this and attractive method 

for screening clinical biopsies and minute lysates from 

micro-dissected samples. Furthermore, high throughput 

and low cost assays are other advantages of qRTPCR, 

as well as the ability to multiplex9-10 (Nicklas and Buel, 

2003, Xu et al., 2012). Taken together, this offers a huge 

advantage over WGS, which is plagued by high costs of 

consumables, laborious workflows and relatively lowers 
sensitivity. Overexpression of MCL-1 correlated with 

chemo-resistance, and reduced apoptosis in NSCLC 

cells was identified11 (Song et al., 2005), however 

there is no significant correlation between MCL-1 and 
patient outcome12 (Wesarg et al., 2007). MCL-1 protein 

is known to have a short half-life4 (Wei et al., 2012). 

MCL-1 expression was positively correlated with gene 

amplification13 (Balko et al., 2014). 

DOI Number:10.37506/ijfmt.v15i3.15579
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Materials and Methods

Primer design for copy number analysis

Prior to primer and probe design, the genes of interest 

were checked on the Sanger Institute website (https://

cancer.sanger.ac.uk/cell_lines/conan/search). Using 

the cell line copy number project database (Conan), 

appropriate cell lines with copy number changes were 

selected. These amplifications have been validated by 
the Sanger Institute. After the amplification site was 
determined, the Primer 3.0 software (v. 4.0.0) was 

used to design PCR primers and probes. All probes and 

primers were blasted on the NCBI databases to ensure 

their specificity to the target gene. Primers and probe 
temperatures were optimized using Primer 3 express 

(Applied Biosystems). The assays were obtained from 

the manufacturing company as lyophilized powder, and 

according to the manufacturer recommendations the 

powder was dissolved in sterile ultrapure water under 

sterile conditions to obtain stock primers and probes at 

concentrations of 100 µМ. 10 µМ aliquots of primers 

and 2 µМ aliquots of probes were then prepared and 
stored at -20°C. All used probes were FAM-MGB or 

VIC-labelled. MCL-1forward primer, MCL-1reverse 

primer and two VIC and FAM-labelled MGB probes 

were designed. Two different reference genes were 

generated; one on the p-arm (H6PD) and the other on 

the q-arm of the chromosome (CCT3) with MCL-1. 

MCL-1 copy number analysis assays are listed in table1. 

A duplex ratio test was used to determine copy number 

changes. Three different master mixes were prepared, 

each containing a FAM-labelled probe for the target of 

interest, with the other VIC-labelled for the reference. 

The reaction was run as follows: MCL-1 vs H6PD1 (Ref 

1), MCL-1 vs CCT3 (Ref 2) and Ref 1 vs Ref 2. MCL-1 

amplification was analysed and discriminated from gain 
as follows:

• MCL-1 CT value – H6PD CT value

• MCL-1 CT value – CCT3 CT value

• CCT3 CT value – H6PD CT value 

Table1. This table show list of primers used for analysis of MCL-1 copy number variation. 

Primer Sequence 5’→3’ Length (nt) Tm (°C) Supplier

MCL-1 F GCATCGAACCATTAGCAGAAAGT 23 58.5 Sigma

MCL-1 R GCCAGTCCCGTTTTGTCCTT 20 59.9 Sigma

MCL-1 probe VIC-TCACAGACGTTCTCG-MGB 15 68.0 AB

MCL-1 probe FAM-TCACAGACGTTCTCG-MGB 15 68.0 AB

CCT3 F FAM-GCATCATTGAAGACTCCTGTGTCT-MGB 24 58.4 Sigma

CCT3 R GCATACGTGGATGGGTCACAT 21 59.1 Sigma

CCT3 probe FAM-CGTGGAGTCATGATTA-MGB 16 67.0 AB

H6PD F TTCAGGCCAGGAGAGAAGTCTT 22 58.2 Sigma

H6PD R TTGTGCTGGTTGATATGAATGTGT 21 58.1 Sigma

H6PD probe VIC-TTGTGCTGGTTGATATGAATGTGT-MGB 19 68.0 AB
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Positive control DNAs for MCL-1 amplification 
and gain analysis were obtained from cell line H1395 

and H2342 respectively. The experiment was run 

under standard thermo-cycling conditions (40 cycles, 

60°C annealing temperature and 95°C denaturing 

temperature), after which the ΔCT between each gene 
pair was calculated. The tumour sample was then 

normalized to the control sample (Human genomic 

DNA) using ΔΔCT, and a Z-score was analysed using 

CT values of the normal adjacent tissue against the 

ΔΔCT. 

Tumour samples

A total of 85 NSCLC tissues (LT1-LT85) were 

obtained from the University Hospital of Leicester 

(UHL) with consent and clinical outcome. Details of the 

tissues are listed in Table 2. 

Table2. This table summarize the clinicopathological feature of patients used in this study 

  Clinicopathological feature Total

Tumour type

Adenocarcinoma 39

Squamous cell carcinoma 38

Large cell carcinoma 2

Atypical carcinoid tumour 2

Adeno-squamous 1

Combined ADC and SCLC 1

Combined SCC and SCLC 1

Combined large cells and small cells 1

Patient gender
Male 45

Female 42

Patient age

0-44 2

45-54 3

55-64 14

65+ 67

Smoking history

Smokers 16

Ex-smokers 26

Non-smokers 3

Unknown 41

Tumour stage

IA 8

IB 26

IIA 3

IIB 21

IIIA 18

IIIB 1

IV 3

Unknown 7
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DNA extraction

DNA was extracted from NSCLC samples using 

the QIAamp DNA blood mini kit from Qiagen (Cat No 

51106). The fixed tissue was incubated at 65°C for 5 
minutes, followed by immersion in xylene and graded 

alcohol. The tissue was dried and then scraped into a 

1.5 ml eppendorf using an ATL buffer. Ten mg/ml 

proteinase K was added to the eppendorf and incubated 

at 56°C for 4 days. AL buffer was then added and the 

solution transferred to a Safe Lock tube and incubated 

for 10 minutes at 70ºC. Absolute ethanol was then added 

at room temperature. The mixture was transferred into a 

QIAamp column and centrifuged for 60 seconds at 8000 

rpm, then the collection tube was changed and AW1 

added to the column. The column was centrifuged again 

at the same speed for 1 minute, after which the collection 

tube was replaced and AW2 was added to the column. 

The column was centrifuged for 3 minutes at 14000 rpm. 

After discarding the buffer, the column was centrifuged 

for 60 seconds at the same speed. To elute the DNA, AE 

buffer was added to the column and incubated at room 

temperature for 5 minutes. The column was centrifuged 

at 8000 rpm for 1 minute and then the eluted DNA was 

transferred into a new Eppendorf and stored at 4ºC until 

required.

DNA quantification

DNA concentrations were measured using qPCR 

and a standard curve. An ALU repeat assay (table 3) was 

used to determine DNA concentrations in all samples. 

The first standard was 10 ng DNA with six subsequent 
standards produced using a dilution factor of 1:2. 

Reactions were performed in a final volume of 10 µL 
comprising 5 µL TaqMan Genotyping Master Mix, 0.6 

µL F primer,0.6 µL R primers, 0.2 µL probe and 0.6 µL 

H2O. The primer concentration was 10 µМ and the probe 
concentration was 2 µМ. 10 ng of DNA in a volume of 3 
µL was added to make up the total volume of the reaction 

to 10 µL. Reagents and DNA were loaded into 96 well 

plates; the targeted region of the gene was amplified on a 
Step One Plus thermocycler (Applied Biosystems) using 

standard thermal cycling conditions. Reactions were run 

as duplicates or in triplicate according to the amount of 

DNA obtained from fixed tissues. 

Table3. This table shows sequences of ALU repeat assays used for DNA quantification.

Primer Sequence 5’→3’ Length (nt) Tm (°C) Supplier

ALU F GACCATCCCGGCTAAAACG 19 59.0

Sigma
ALU R CCACTACGCCCGGCTAATTT 20 59.9

ALU_ probe VIC-CCCGTCTCTACTAAA-MGB 15 65.0

Immunostaining

Paraffin-embedded tissues from NSCLC patients 
and normal control samples from tumour-adjacent tissue 

were stained for MCL-1. Specimens were heated in an 

incubator for 10 minutes at 65˚C and then dewaxed 
and rehydrated by passing them through xylene and 

descending graded alcohol, respectively. The antigen 

retrieval method was citrate buffer/microwave antigen 

retrieval. A Novolink polymer detection system was 

used to develop the immuno-staining. Overnight 

incubation at 4˚C was performed for the tested antibody 

(AB). Rabbit polyclonal antibody (pAB) S-19(Cat No 

SC-819) was used in this study. Preliminary experiments 

for the antibodies were performed on tonsil tissues; 

various dilutions for the antibody starting from 1:100-

1:2000 were tested to obtain appropriate concentrations, 

and TBS buffer containing 3% FBS/0.1% TritonX-100 

was used as an antibody diluent to avoid AB non-

specific binding. Bright field microscopy (Leica, MD, 
2500, Applied Biosystems) was used to analyse the 

slides. Images were photographed using a Leica DFC 

420 camera (Leica Microsystems Ltd., Switzerland).

The tumour area was first marked and then H-score 
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was calculated using Aperio Image Scope software 

(v.11.1.2.760),with an overall score of 0-300 being 

stratified into 3 categories of % nuclear staining: weak 
positive, intermediate positive nuclear staining and 

strong positive staining nuclear staining (Cohen et al., 

2012). Staining level was then categorised according to 

median of the all staining levels in tumour samples.

In situ hybridization technique (ISH ) for MCL-1 
mRNA expression analysis

ISH was used to determine the level of MCL-1-

mRNA expression in NSCLC cases. Paraffin-embedded 
tissues from patients with NSCLC were analysed for 

MCL-1 mRNA expression along with different lung 

cancer cell lines with MCL-1 amplification. Slides 
were heated to 60°C for an hour, and then passed twice 

through xylene solvent for 10 minutes, followed by 

merging twice into 100% fresh ethanol or 99% IMS for 

3 minutes each time. Sections were dried for 5 minutes 

at room temperature. A hydrophobic barrier was created 

around the specimen using an ImmEdge pen (Vector 

Laboratories, Inc., Cat No. 4000; Burlingame, CA, 

USA) and then 5-8 drops of pre-treatment 1 were added 

onto the specimen and incubated at room temperature 

for 10 minutes. The pre-treatment 1 was decanted and 

the tissue sections immersed in distilled water with 

agitation. In a fume hood, pre-treatment 2 was heated to 

100-104°C and slides were then transferred into boiling 

solution for 15 minutes. Samples were removed from 

the boiling pre-treatment 2 and rinsed in distilled water 

with agitation, followed by submerging into 100% or 

99% IMS. Samples were then treated with pre-treatment 

3 and incubated at 40°С for 30 minutes for the lung 
tissue and for 15 minutes for the cell lines. Samples 

were washed in distilled water with frequent agitation, 

which was repeated for 5-15 minutes. Samples were 

transferred into a warm HyEZ humidity control tray 

(40°C) containing a slide rack and humidifying paper. 

Target and control probes were pre-warmed at 40°C 

for 10 minutes and 3-4 drops of probe were added to 

the specimens, which were then incubated for 2 hours 

at 40°C in a HyEZ oven. 1X wash buffer was used 

immediately to wash the slides for 2 minutes after 2 

hours incubation, and then the wash was repeated in 

fresh 1X wash buffer with frequent agitation. Following 

that, amplifiers 1, 2, 3 and 4 were applied to the slides, 
and the slides were incubated at 40°C for 30, 15, 30 and 

15 minutes, respectively. Amplifiers 5 and 6 were then 
added for 30 and 15 minutes, respectively, and incubated 

at room temperature followed by washing twice for 2 

minutes after each amplifier treatment. Equal amounts 
of DAB solution A and DAB solution B were mixed and 

then applied to the tissue sections for 10 minutes at room 

temperature to develop the signals. Distilled water was 

then used to wash the DAB chromogene and the slides 

submerged in 50% haematoxylin for 2 minutes. Fresh 

water was used to wash the haematoxylin stain, and 

then the slides were passed through 70% ethanol or 95% 

IMS once for 2 minutes and twice in 100% ethanol or 

99% IMS for 2 minutes, followed by merging into fresh 

xylene for 5 minutes. Finally, slides were mounted using 

a DPX mounting medium (Cell Path Ltd., Newtown 

Powys, UK). Pictures were captured using a Leica DFC 

420 camera (Leica Microsystems Ltd., Switzerland) and 

the staining was analysed using the Aperio Image Scope 

software (v.11.1.2.760). 

Results

MCL-1 copy number variation analysis in 
tumour specimens Copy number variation analysis 

(amplification and gain) for MCL-1was performed using 

qPCR. Each tumour tissue was analysed using ΔΔCT 
and a Z score test was used to analyse the significance 
of the gain and amplification in the tumour samples at a 
confidence interval (CI) of 99.9%. 
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Figure 1. MCL-1 amplifi cation and gain in tumour samples.

MCL-1 amplifi cation was signifi cant in tumour 
samples LT5, LT7, LT8, LT9, LT17 and LT38 at a 

99.9% confi dence interval, diploid samples (tumour 
adjacent tissues) and HG-DNA did not show signifi cant 
MCL-1 amplifi cation, whereas the positive control DNA 
from the H1395 cell line showed signifi cant MCL-1 

amplifi cation (p <0.001) and showed about eight copies 

of MCL-1 (A). MCL-1 gain was signifi cant in tumour 
samples LT7 and LT26 at a 99.9% confi dence interval; 
control tumour samples and HG-DNA did not show 

signifi cant MCL-1 gain, whereas positive control DNA 

from the H2342 cell line showed very signifi cant MCL-1 

gain (p <0.001) (B).

MCL-1 amplifi cation was found in 7.5% (6/79) 
of NSCLC cases. MCL-1 amplifi cation was found in 
5/38 (13%) of SCC, however one patient with ADC 

demonstrated MCL-1 amplifi cation. Gain was detected 
only in two cases of NSCLC, one SCC which has focal 

amplifi cation as well and one ADC (Table4). MCL-1

amplifi cation was detected in both early and late stages 
of NSCLC without correlation to stages of the disease. 

There was no signifi cant difference between gains and 
amplifi cations according to the stage of the disease. In 
both males and females, and both smokers and non-

smokers showed MCL-1 amplifi cations. However, 
males had a higher frequency of MCL-1 amplifi cation 
(4/5) compared to females (1/5). 

Table 4. Copy number variation in NSCLC. MCL-1 copy number changes was detected in NSCLC. Six cases 
were amplifi ed for MCL-1; the LT5 showed six copies of MCL-1, LT17 and LT38 showed fi ve copies, whereas 

LT7, LT8 and LT9 showed the lowest copy number (four copies). 

Sample ID Histology Gender Stage gene Copy number change No of copies

LT5 SCC M IB MCL-1 Amplifi cation 6

LT7 SCC F IB MCL-1 Amplifi cation/Gain 4/3

LT8 SCC M IIIA MCL-1 Amplifi cation 4
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LT9 ADC F Unknown MCL-1 Amplifi cation 4

LT17 SCC M IIA MCL-1 Amplifi cation/Gain 5

LT26 ADC F IB MCL-1 Gain 6

LT38 SCC M IB MCL-1 Amplifi cation 5

MCL-1 immunohistochemistry analysis

Immuno-staining analysis showed mild, and medium to high expression of MCL-1 in normal lung tissue and 

tumour samples (SCC, LCC and ADC) respectively. Normal tissue revealed mild and moderate expression of MCL-

1 in air passages and macrophages, respectively and various levels of MCL-1 expression were identifi ed in different 
histological subtypes of NSCLC (fi gure 2). 

Figure 2. Expression of MCL-1 in normal and tumour lung tissue. MCL-1 was expressed by the epithelial 
lining of bronchioles and macrophages of normal lung (A). Strong positive staining of MCL-1 was detected 
in ADC (B) and SCC (D) samples with clear cytoplasmic location and a granular appearance of the MCL-1 

protein in the mitochondria. Mild expression was detected in LCC (C).

Cont... Table 4. Copy number variation in NSCLC. MCL-1 copy number changes was detected in NSCLC. 
Six cases were amplifi ed for MCL-1; the LT5 showed six copies of MCL-1, LT17 and LT38 showed fi ve 

copies, whereas LT7, LT8 and LT9 showed the lowest copy number (four copies). 
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In situ hybridization for MCL-1 mRNA detection

To analyse levels of MCL-1 mRNA and optimise 

the target probe, ISH analysis was performed using an 

MCL-1 probe obtained from Advanced Cell Diagnostics 

(ACD), designed specifi cally to target MCL-1 mRNA. 

The probe was validated in MCL-1-amplifi ed lung 
adenocarcinoma cells (H1395), and compared with the 

endogenous control gene POLR2A and the negative 

control DapB. Increased levels of mRNA were observed 

in H1395 cells compared to a non-amplifi ed cell line 
(H1355). To detect mRNA levels of MCL-1 in tumour 

samples, the validated MCL-1 probe was applied to 

79 NSCLC samples. MCL-1 mRNA was detected at 

different levels from mild (0-93) to high (>93) across 

the 79 analysed samples. High levels were detected in 

83% of the amplifi ed cases. Figure 3 shows an example 
of mRNA levels in an MCL-1-amplifi ed tumour, levels 
of MCL-1 mRNA in MCL-1-amplifi ed tumours were 
higher than non-amplifi ed.

Figure 3. MCL-1 expression in tumour samples. The photomicrograph shows an increased amount of MCL-1 
mRNA in a tumour sample with MCL-1 amplifi cation, while the diploid case shows normal levels of MCL-1 

mRNA.

Discussion

MCL-1 is a critical gene, and has been implicated in 

cell survival and drug resistance. Amplifi cation of MCL-
1 has been identifi ed in different human malignancies14 

(Leverson et al., 2015),with a high frequency in breast 

and lung cancers 6(Beroukhim et al., 2010).In this study, 

we screened our clinical samples for MCL-1 copy number 

variation, such as gene amplifi cation and gain, and 
detected MCL-1 amplifi cation in different histological 
subtypes of NSCLC. Amplifi cation of 1q26.2 on which 
MCL-1 is located was detected in ADC in previous 

studies 6(Beroukhim et al., 2010)with a frequency of 

20%15 (Zhang et al., 2015); by contrast, our study has 

found a frequency of only 2.5% MCL-1 amplifi cation in 
ADCs. MCL-1 amplifi cation was also identifi ed in SCC 

16(Chen et al., 2014), and we have also detected MCL-1

amplifi cation at high frequency in SCC with MCL-1 gain 

being mostly associated with ADC. This study is one of 

the fi rst to indicate that MCL-1 is commonly amplifi ed 
in SCC, and gained in ADC (isochromosome), however 

there is not enough data in the literature to support 

our fi ndings due to the limitations of similar previous 
studies. The mitochondrial anti-apoptotic protein MCL-

1 is essential for tumour survival in NSCLC17 (Zhang et 

al., 2011). In previous studies, MCL-1 immunoreactivity 

was detected in epithelial cells of various tissues such 

as the epidermis, prostate, endometrium, breast, colon, 

intestine and respiratory system. Strong staining was 

detected in the apical layer of differentiated epithelial 

cells and in the germinal centre of tonsil cells, but not in 
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the mantle zone18 (Krajewski et al., 1995) . In this study, 

we also detected strong immunostaining in several 

normal cell types such as macrophages, the epithelial 

lining of the respiratory tract and lymphoid cells in the 

germinal centre of tonsils cells, but not in the mantle or 

the stratified squamous epithelium of the blind crypt of 
the tonsil. As MCL-1 is expressed in all differentiated 

epithelial cells, almost all tumour samples have shown 

mild to strong staining of (MCL-1)19 (Whitsett et 

al., 2014). Strong positive and moderate staining of 

the MCL-1 protein with a clear granular cytoplasmic 

appearance in the mitochondria was detected. Intense 

immunoreactivity of MCL-1 was detected in 32.4% of 

NSCLC with a high proportion in ADC (56%) compared 

to SCC (44%). Previous studies have also demonstrated 

that expression of MCL-1 (moderate to strong) is high 

in ADC (80%) compared with SCC (58%) 19(Whitsett 

et al., 2014). High expression levels of MCL-1 were 

observed in metastatic melanoma but were not correlated 

to primary lesions20 (Zhuang et al., 2007), and have also 

been observed in advanced clinical stages of ovarian 

cancer21 (Shigemasa et al., 2002); however, there was no 

correlation between overexpressed MCL-1 and tumour 

stage in NSCLC.

The MCL-1 protein is known to have a short half-

life 4(Wei et al., 2012). As a result, mRNA analysis was 

added to this study. As well as MCL-1 amplification being 
analysed using duplex qPCR, the RNA scope technique 

was used to measure the RNA levels. The advantage 

of this latter technique is that the RNA molecule is 

targeted by a specifically designed probe; previous 
studies have also shown the specificity of RNA scope 
target probes to different papilloma virus genotypes 

within different infected cell lines22 (Wang et al., 2015). 

Moreover, simple conventional chromogenic staining, 

Haematoxylin dye and bright field microscopy can be 
used for signal detection. Prior to analysis of MCL-

1 mRNA in NSCLC samples, the ISH technique was 

applied to an MCL-1-amplified cell line (H1395), which 
showed high sensitivity and specificity. This finding has 
also been described by Wang and co-workers23 (Wang 

et al., 2012). High levels of MCL-1 mRNA (which is 

a good indicator of gene amplification) was detected in 
the H1395 cell line and, based on this finding, paraffin-
embedded tissues of NSCLC were analysed for MCL-

1 gene expression, which also showed a clear granular 

appearance of mRNA in the specimens with different 

expression levels. MCL-1 expression was positively 

correlated with gene amplification in breast cancer; 
however, MCL-1 amplification is not the only factor 
that controls MCL-1 regulation as several breast cancer 

tissues shown to be negative for MCL-1 amplification 
have demonstrated MCL-1 overexpression13 (Balko 

et al., 2014). In this study, no correlation was found 

between MCL-1 protein levels and MCL-1 amplification. 
However, a strong correlation was found between MCL-

1 mRNA and gene MCL-1 amplification, the possible 
interpretation for which is that the mRNA half-life is 

longer than the protein half-life4 (Wei et al., 2012). 

Conclusions

This study has found that MCL-1 focal amplification 
was mainly linked to SCC subtype; however, MCL-1 

gain was linked to ADC. MCL-1 mRNA is overexpressed 

in tumour sample with MCL-1 amplification. Although 
overexpression of MCL-1 protein was very clear in 

MCL-1 amplified cell line, MCL-1 protein expression 
was varied among the all analysed tumour samples 

whether amplified or diploid and this variation could 
be due to instability of MCL-1 protein or due to tissue 

processing conditions.

Acknowledgment: I would like to thank Libyan 

government for supporting and funding this research.

Ethical Clearance: Ethical approval obtained from 

local Ethic Committee of university of Leicester (United 

Kingdom).

Source of Funding: Libyan government

Conflict Interest: Nil

References

1-  Imielinski M, Berger AH, Hammerman PS, 
Hernandez B, Pugh T J, Hodis E, et al. Mapping 
the hallmarks of lung adenocarcinoma with 
massively parallel sequencing. Cell, 2012 Sep 
14;150(6):1107-20.

2-  Huncharek M, Muscat J, Geschwind JF. K-ras 
oncogene mutation as a prognostic marker in non-
small cell lung cancer: a combined analysis of 881 
cases. Carcinogenesis, 1999 Aug 20, (8):1507-10.

3-  Dearden S, Stevens J, Wu YL, Blowers D. Mutation 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1821

incidence and coincidence in non small-cell lung 
cancer: meta-analyses by ethnicity and histology 
(mutMap). Ann Oncol. 2013 Sep;24(9):2371-6.

4-  Wei G, Margolin A A, Haery L, Brown E, Cucolo 
L, Julian B, et al. Chemical genomics identifies 
small-molecule MCL1 repressors and BCL-xL as a 
predictor of MCL1 dependency. Cancer cell. 2012 
Apr 17;21(4):547-62. 

5-  Perciavalle RM, Stewart DP, Koss B, Lynch J, 
Milasta S, Bathina M, et al. Anti-apoptotic MCL-1 
localizes to the mitochondrial matrix and couples 
mitochondrial fusion to respiration. Nat Cell Biol. 
2012 Apr 29;14(6):575-83.

6-  Beroukhim R, Mermel CH, Porter D, Wei G, 
Raychaudhuri S, Donovan J, et al. 2010. The 
landscape of somatic copy-number alteration 
across human cancers. Nature. 2010 Feb 
18;463(7283):899-905.

7-  Vogler, M. Targeting BCL2- proteins for the 
treatment of solid tumours. Advances In Medicine. 
2014 August 27, 1155 (943648):14.

8-  Staaf J, Isaksson S, Karlsson A, Jonsson M, 
Johansson L, Jonsson P, et al. Landscape of somatic 
allelic imbalances and copy number alterations in 
human lung carcinoma. International journal of 
cancer. 2013 May 1, (132): 2020-2031.

9-  Nicklas J A, Buel E. Development of an Alu-based, 
real-time PCR method for quantitation of human 
DNA in forensic samples. Journal of forensic Sci. 
2003 Sep;48(5):936-44. 

10-  Xu W, Zhai Z, Huang K, Zhang N, Yuan Y., Shang 
Y, et al. A novel universal primer-multiplex-
PCR method with sequencing gel electrophoresis 
analysis. PLoS One. 2012 Jan 1, 7(1): 22900.

11-  Song L, Coppola D, Livingston S, Cress WD, 
Haura EB. Mcl-1 regulates survival and sensitivity 
to diverse apoptotic stimuli in human non-small 
cell lung cancer cells. Cancer Biol & Ther. 2005 
Mar 4 (3):267-76.

12-  Wesarg E, Hoffarth S, Wiewrodt R, Kroll M, 
Biesterfeld S, Huber C, et al. Targeting BCL‐2 
family proteins to overcome drug resistance in 
non‐small cell lung cancer. Int J Cancer. 2007 Dec 
1;121(11):2387-94.

13- Balko JM, Giltnane JM, Wang K, Schwarz LJ, 
Young CD, Cook RS, et al. Molecular profiling 
of the residual disease of triple-negative breast 
cancers after neoadjuvant chemotherapy identifies 

actionable therapeutic targets. Cancer Discov. 2014 
Feb;4(2):232-45

14- Leverson J, Zhang H, Chen J, Tahir S, Phillips D, 
Xue J, et al. Potent and selective small-molecule 
MCL-1 inhibitors demonstrate on-target cancer cell 
killing activity as single agents and in combination 
with ABT-263 (navitoclax). Cell Death Dis. 2015 
Jan 15;6(1):e1590.

15- Zhang H, Xue J, Hessler P, Tahir SK, Chen J, Jin 
S, et al. Genomic analysis and selective small 
molecule inhibition identifies BCL-X L as a critical 
survival factor in a subset of colorectal cancer. Mol 
Cancer. 2015 Jul 2;14:126. 

16- Chen Y, Mcgee J, Chen X, Doman TN, Gong X, 
Zhang Y, et al. Identification of druggable cancer 
driver genes amplified across TCGA datasets. PloS 
One. 2014 May 29;9(5):e98293.

17- Zhang H, Guttikonda S, Roberts L, Uziel T, 
Semizarov D, Elmore S, et al.. Mcl-1 is critical for 
survival in a subgroup of non-small-cell lung cancer 
cell lines. Oncogene. 2011 Apr 21;30(16):1963-8.

18-  Krajewski S, Bodrug S, Krajewska M, Shabaik A, 
Gascoyne R, Berean K, et al. Immunohistochemical 
analysis of Mcl-1 protein in human tissues. 
Differential regulation of Mcl-1 and Bcl-2 protein 
production suggests a unique role for Mcl-1 in 
control of programmed cell death in vivo. Am J 
Pathol. 1995 Jun;146(6):1309-19.

19-  Whitsett TG, Mathews IT, Cardone MH, Lena RJ, 
Pierceall WE, Bittner M, et al. Mcl-1 mediates 
TWEAK/Fn14-induced non–small cell lung cancer 
survival and therapeutic response. Molecular 
Cancer Research. 2014 Jan 27, 12(4):550-559.

20-  Zhuang L, Lee CS, Scolyer R A, Mccarthy SW, 
Zhang XD, Thompson JF, et al. Mcl-1, Bcl-XL and 
Stat 3 expression are associated with progression of 
melanoma whereas Bcl-2, AP-2 and MITF levels 
decrease during progression of melanoma. Mod 
pathol. 2007 Apr; 20(4):416-26.

21-  Shigemasa K, Katoh O, Shiroyama Y, Mihara 
S, Mukai K, Nagai, et al. Increased MCL–1 
Expression Is Associated with Poor Prognosis in 
Ovarian Carcinomas. Jpn. J. Cancer Res. 2002 May 
93, 542–550. 

22-  Wang, CY, Deng JY, Cai XW, Fu XL, Li Y, Zhou 
XY, et al. High EGFR and low p-Akt expression is 
associated with better outcome after nimotuzumab-
containing treatment in esophageal cancer patients: 



1822    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

preliminary clinical result and testable hypothesis. 
Oncotarget. 2015 Jul 30; 6 (21): 18674–18682. 

23-  Wang F, Flanagan J, Su N, Wang LC, Bui S, Nielson 

A, et al. RNAscope: a novel in situ RNA analysis 
platform for formalin-fixed, paraffin-embedded 
tissues. The Journal of Molecular Diagnostics. 
2012 Jan, 14 (1): 22-29. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1823

Effectiveness of an Educational Program Directing toward the 
Domestic Violence Behavior among Secondary School Students

Amena Razzaq Jasim1, Arkan Bahlol Naji2

1PhD(C), 2Professor, University of Baghdad, College of Nursing, Community Health Nursing Department, 
Baghdad, Iraq

Abstract

Background: Domestic violence is now considered as a global health issue. It is defined as a threat or 
physical, psychological and/or emotionally violent act. 

Methods: An experimental design was used to guide this study. The study was conducted at three secondary 
schools for girls from Al-Mahmudiya district. The study included a sample of 200) secondary school student 
girls who were randomly selected. The education program is implemented through three sessions. Each 
session is scheduled for 45-minutes.

Study instrument: A questionnaire was adopted from Elabani (2015). The behaviors considered as domestic 
violence against women scale was used to measure behaviors that women consider them implying domestic 
violence against them. 

The study results revealed that was a (a priori p = 0.01) significant difference in the domestic violence as a 
behavior over time for participants in the study group. The omnibus effect (measure of association) for this 
analysis is .883, which indicates that approximately 88% of the total variance in the domestic violence as a 
behavior values is accounted for by the variance in the administered intervention.

Conclusion : The implemented program positively affected the values of the domestic violence as a behavior, 
for the study group by time compared to the control group. 

Keywords: Domestic Violence Behavior; Educational Program 

Introduction

Domestic violence is now considered as a global 

health issue (1). It is defined as a threat or physical, 
psychological and/or emotionally violent act; that is, 

any kind of violence against others with the intention of 

injuring or demonstrating power and exercising control 

over them (2).

According to the WHO (3), domestic violence 

against female is violence; behavior, within an 

intimate relationship that causes of physical, sexual 

or psychological harm, including acts of physical 

aggression, sexual coercion, psychological abuse and 

controlling behaviors.

Jewkes (4) substantiates that domestic violence is 

the inflicting of physical injury, sexual, psychological 
or economic violence by a family member or intimate 

partner, irrespective of whether they lived together or 

not. To Okolo (5), violence could be everywhere in the 

world today and violence against female is different 

from context, even though there has been great change 

overtime. In Iraq, at secondary school female students 

experience a moderate level of abusive behaviors (6).
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Materials and Methods

An experimental design was used to guide this study. 

The study was conducted at three secondary schools for 

girls from Al-Mahmudiya district. The study included a 

probability “stratified” sample of 200) secondary school 
student girls who were randomly selected. 

A (200) high schools for girls. Fourth and fifth-
graders students were recruited to participate in this 

study. Based on an effect size of 0.25, an alpha error 

probability of 0.05, a power of 0.85, and two groups, 

the minimum required sample size would be 73 for 

each group. By considering an attrition rate of 20%, an 

additional 15 participants would be added to each group. 

Thus, the final required sample size would be 88 in each 
group. The final sample size is 100 in each group. The 
first group is called study group, which is exposed to the 
education program. the second group has not exposed to 

the education program, called control group.

The inclusion criteria involved high school female 

students who both experienced and do not experienced 

domestic violence, those who do not experience 

psychiatric illness(es), those of scientific and art tracks, 
and those who are enrolled in secondary schools within 

the geographical boundaries of al-Mahmudiyah district.

The exclusion criteria addressed students who 

experience psychiatric illness(es) and those who are 

enrolled in secondary schools outside the geographical 

boundaries of al-Mahmudiyah district. 

The education program that is oriented on female 

students’ perception and attitudes toward domestic 

violence is implemented through three sessions. Each 

session is scheduled for 45-minutes.

Study instrument

A questionnaire was adopted from Elabani (2015). 

A questionnaire was adopted from Elabani (2015). 

The questionnaire consisted of sociodemographic data 

sheet which includes demographic characteristics of 

secondary school students such as age, family type, 

number of family members, and student’s birth order. 

The general information includes the residence area, 

house ownership, the number of rooms in the house, the 

parents’ living arrangements, the parents’ educational 

qualification, and the parents’ occupation.

Definition of domestic violence against women 
scale

The Definition of domestic violence against women 
scale was used to measure the students’ attitudes 

toward the concept of domestic violence. This scale 

is a 5-point Likert type scale that is composed of five 
items. Responses on this scale ranged from 1 (Strongly 

disagree) to 5 (Strongly agree). Total scores range from 

5 to 25, with a higher score indicating negative attitudes 

toward the definition of the concept of domestic violence 
(Elabani, 2015). The Definition of domestic violence 
against women scale showed good internal consistency 

(Cronbach’s alpha = 0.772) and both content and face 
validity (Elabani, 2015).

Data were collected by the investigator through the 

use of a questionnaire and the application of the program 

with the secondary schools for girls during school visits, 

the data collection was initiated from February 20th to 

April 28th, 2019.

The study questionnaire was given to participants to 

complete (self-reporting).

The estimated time range for each participant to 

complete the study questionnaire is approximately 

15-minutes that is affirmed by the pilot study.

Data Analyses/Statistics

Data were analyzed using the IBM Statistical Package 

for Social Science (SPSS) version 26 for Windows©. 

Descriptive statistical measures of frequency, percentage, 

mean, and standard deviation were used to demonstrate 

the participants’ sociodemographic characteristics. 

Inferential statistical measures of repeated measures 

analysis of variance (RM-ANOVA), and bivariate 

Pearson correlation.
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Results and Discussion

Table 1. Participants’ Sociodemographic Characteristics

Study (N = 100) Control (N = 100)

Frequency Percent Frequency Percent

Age (Years)

15

16

17

18

19

20

12

40

34

10

2

2

12.0

40.0

34.0

10.0

2.0

2.0

15

50

26

9

0

0

15.0

50.0

26.0

9.0

0.0

0.0

Mean (SD) 16.56 1.02 16.29 0.83

Family Type
Nuclear

Extended

85

15

85.0

15.0

87

13

87.0

13.0

SES
Lower class

Upper lower class

Lower middle class

Upper middle class

Upper class

0

11

17

45

3

0.0

14.5

22.4

59.2

3.9

1

14

25

35

1

1.3

18.4

32.9

46.1

1.3

Number of family members
3

4

5

6

7

8

9

10

≥ 11 

1

7

17

24

22

14

5

3

7

1.0

7.0

17.0

24.0

22.0

14.0

5.0

3.0

7.0

Mean (SD) 7.33 1.87 6.91 2.22

The age mean for participants in the study group is 16.56 ± 1.02; two-fifth age 16-years (n = 40; 40.0%), followed 

by those who age 17-years (n = 34; 34.0%), those who age 15-years (n = 12; 12.0%), those who age 18-years (n = 

10; 10.0%), and those who age each of 19-years and 20-years (n = 2; 2.0%) for each of them. 
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For the control group, the age mean is 16.29 ± 

0.83; a half age 16-years (n = 50; 50.0%), followed by 

those who age 17-years (n = 26; 26.0%), those who age 

15-years (n = 15; 15.0%), and those who age 18-years 

(n = 9; 9.0%).

Concerning the family type, the majority both in the 

study and control reported that they have been living 

in nuclear families (n = 85; 85% vs n = 87; 87.0%) 

respectively, compared to those who reported that they 

have been living in extended families (n = 15; 15.0% vs 

n = 13; 13.0%) respectively.

Regarding the number of family members, a quarter 

reported that such a number is six (n = 25; 25.0%), 

followed by each of seven, eight, and nine (n = 19; 

19.0%), each of four, five, and 10 (n = 5; 5.0%) for each 

of them, and each of three, 14, and 15 (n = 1; 1.0%) for 

each of them. 

For the control group, the mean is 6.91 ± 2.22; the 

mean for participants in the study group is 7.33 ± 1.87; 

less than a quarter reported that such a number is six (n 

= 24; 24.0%), followed by seven (n = 22; 22.0%), five 
(n = 17; 17.0%), eight (n = 14; 14.0%), four and 11 or 

more (n = 7; 7.0%) for each of them, nine (n = 5; 5.0%). 

Table 2. Descriptive Statistics for the values of the domestic violence concept over time

Domestic violence concept Mean Std. Deviation N

Study Pretest 14.81 5.32 100

Study Posttest I 22.15 1.53 100

Study Posttest II 22.76 1.42 100

Control Pretest 14.59 7.36 100

Control Posttest I 15.63 6.08 100

Control Posttest II 15.97 5.99 100

The values of the domestic violence concept for the study group noticeably increase by time compared to the 

control group (Pretest = 14.81 vs. 14.59, Posttest II = 22.15 vs. 15.63, Posttest II = 22.76 vs. 15.97) respectively. 
Greater score means better understanding for the concept of domestic violence.

Table 3. Multivariate Tests of the Within-subjects for the domestic violence concept

Multivariate Testsa

Effect Value F Hypothesis df Error df Sig.
Partial Eta 

Squared

DVC 
(Study)

Pillai’s Trace .687 107.405b 2.000 98.000 .000 .687

Wilks’ Lambda .313 107.405b 2.000 98.000 .000 .687

Hotelling’s Trace 2.192 107.405b 2.000 98.000 .000 .687

Roy’s Largest Root 2.192 107.405b 2.000 98.000 .000 .687

Effect Value F Hypothesis df Error df Sig.
Partial Eta 
Squared

DVC 
(Control)

Pillai’s Trace .024 1.204b 2.000 98.000 .304 .024

Wilks’ Lambda .976 1.204b 2.000 98.000 .304 .024

Hotelling’s Trace .025 1.204b 2.000 98.000 .304 .024

Roy’s Largest Root .025 1.204b 2.000 98.000 .304 .024



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1827

DVC = Domestic violence concept

a. Design: Intercept Within Subjects Design: domestic violence concept

b. Exact statistic 

There are significant differences in the values of the domestic violence concept over time for participants both in 
the study and control groups (F = 107.405, df = 2, p < .01 vs. F = 1.204, df = 2, p > .05). 

Table 4. Tests of Within-Subjects Effects for the domestic violence concept

Source
Type III Sum 

of Squares
df Mean Square F Sig.

Partial Eta 
Squared

DVC (Study)

Sphericity Assumed 3915.007 2 1957.503 190.523 .000 .658

Greenhouse-Geisser 3915.007 1.177 3325.360 190.523 .000 .658

Huynh-Feldt 3915.007 1.183 3309.172 190.523 .000 .658

Lower-bound 3915.007 1.000 3915.007 190.523 .000 .658

Error(DVC 
Study)

Sphericity Assumed 2034.327 198 10.274

Greenhouse-Geisser 2034.327 116.554 17.454

Huynh-Feldt 2034.327 117.125 17.369

Lower-bound 2034.327 99.000 20.549

Source
Type III Sum 

of Squares
df Mean Square F Sig.

Partial Eta 
Squared

DVC (Control)

Sphericity Assumed 103.387 2 51.693 1.639 .197 .016

Greenhouse-Geisser 103.387 1.720 60.106 1.639 .200 .016

Huynh-Feldt 103.387 1.748 59.159 1.639 .200 .016

Lower-bound 103.387 1.000 103.387 1.639 .203 .016

Error(DVC 
Control)

Sphericity Assumed 6243.280 198 31.532

Greenhouse-Geisser 6243.280 170.287 36.663

Huynh-Feldt 6243.280 173.013 36.086

Lower-bound 6243.280 99.000 63.063

There was a (a priori p = 0.01) significant difference (F (1.177, 116.554) = 190.523, p = 0.01) in the domestic 
violence concept over time for participants in the study group. The omnibus effect (measure of association) for this 

analysis is .658, which indicates that approximately 65% of the total variance in the domestic violence concept values 

is accounted for by the variance in the administered intervention.
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For the control group, there was no (a priori p = 0.01) 
significant difference (F (103.387, 6243.280) = 1.639, p 
= 0.01) in the domestic violence concept over time. The 
omnibus effect (measure of association) for this analysis 

is .016, which indicates that approximately 16% of the 

total variance in the domestic violence concept values is 

accounted for by the chance.

Discussion

Regarding students’ attitudes toward the domestic 

violence as a behavior, there was a statistically significant 
difference in the domestic violence as a behavior over 

time for participants in the study group. The omnibus 

effect (measure of association) for this analysis is .883, 

which indicates that approximately 88% of the total 

variance in the domestic violence as a behavior values 

is accounted for by the variance in the administered 

intervention. Furthermore, there were consistent increase 

in the values of the domestic violence as a behavior over 

time. The researcher accounts for this finding as that 
the administered intervention consistently influenced 
students’ attitudes toward the domestic violence as a 

behavior over time.

The study findings almost go in line with that 
obtained by Yilmaz (7) who concluded that the mean 

Attitudes Towards Domestic Violence (ATDV) total 

score has increased from 55.23 ± 5.84 in the pretest to 

57.71 ± 5.07 in the posttest.

Crockett, Keneski, Yeager, and Loving (8) conducted 

an experimental study to study who concluded that 

revealed that there was a significant increase in taking 
accountability for violent behaviors from over time. 

Conclusion and Acknowledgement

The implemented program positively and constantly 

affected the values of the domestic violence concept, the 

domestic violence as a behavior, the economic factors 

contributing to domestic violence, the social factors 

contributing to domestic violence, the rationalization of 

domestic violence for the study group by time compared 

to the control group. 
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Abstract

Infertility affects about 8-12% of couples worldwide, and male infertility accounts for a half of these 
cases, therefore, thisstudy was undertaken to focus on some factors affecting male’s fertility such as DNA 
methylation and genital tract infections by sexually transmitted diseases. The study groups included infertile 
males as a patient group (n=63) in an age mean (32.28 ± 6.88 years) and fertile males as a control group 
(n=13)in an age mean (34.07 ±6.52years).

Seminal fluid was collected from all males attending a clinical laboratory for routine semen analysis, seminal 
fluid analysis was performed according to World Health Organization guidelines, all of the 63 infertile males 
was suffering from reduced sperm concentration (9.42 ± 8.70 million/ml), reduced progressive motility 
(2.89 ± 5.45%) and abnormal sperm morphology (27.06 ± 16.50%), while control group have a higher 
values thus, there was a highly significant difference in semen parameters between the two groups.

The DNA samples of the patients group (n=44) and control group (n=13) was subjected to bisulfite treatment 
to convert un-methylated C-residues to uracil, this step was performed to allow the qualitative detection of 
methylation at the promoter of Small nuclear ribonucleoprotein polypeptide N gene by Real time polymerase 
chain reaction using two sets of designed primers (methylated and un-methylated sets) allowing one set of 
the primers to anneal, and amplify the desired region.

The results of real time PCR for the detection of methylation in SNRPN gene promoter showed hyper 
methylation in the promoter of SNRPN in some samples (22.7%), a slight methylation in others (20.4%) and 
no methylation in other samples (56.8%) from infertile males, while all the 13 control samples showed no 
methylation.

Keywords: Sexually Transmitted Infections , SNRPN genes , Infertility in man , Abnormal Semens

Introduction

Paternity is one of the most desired aims in 
adulthood that could not be denied universally, many 
couples have life plans that include children, however, 
not all couples can achieve pregnancy spontaneously 
and many couples will require a medical help to resolve 
their infertility problems. Male Infertility defined as 
the inability of a male to achieve pregnancy in a fertile 
female after 12 months of unprotected intercourse; it is 
considered as a highly prevalent condition around the 

globe  Approximately 15% of couples were suffering  
from this problem, male factor infertility responsible for 
50% of cases (2,3)

Infertility considered as a multifactorial condition, 
due to the widespread of male infertility or subfertility 
which is known as the reduced fertility, and in major 
cases the main causes remain idiopathic, it is crucial 
to investigate factors affecting male fertility other than 
sexual disorders, endocrinopathies, obesity, drugs and 
ejaculatory dysfunction (11). Many contributing factors 

DOI Number: 10.37506/ijfmt.v15i3.15581
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can lead to a reduced male fertility such as congenitaland 
acquired urogenital abnormalities, infectionsof the 
male accessory glands, increased scrotal temperature, 
endocrine disturbances, genetic abnormalities and 
immunological factors. In (40–60%) of cases the only 
abnormality is thesemen analysis and there is no significant 
history or abnormality on physical examination and 
endocrinelaboratory testing (idiopathic male infertility). 
The analysisof semen reveals a decreased number of 
spermatozoa (oligozoospermia), decreased motility 
(asthenozoospermia)and many abnormal forms on 
morphologicalexamination (teratozoospermia). Usually, 
these abnormalities come together and are described 
asthe oligo-astheno-teratozoospermia syndrome (OAT) 
(6) . 

Even though in (30-40%) of the cases the etiology 
of male infertility remains unknown and is called 
idiopathic male infertility. Nowadays many assisted 
reproductive technologies are used to obtain pregnancy, 
in these cases an adequate epigenetic diagnosis of 
male infertility is of major importance to evaluate if a 
genetic abnormality will be transmitted to the offspring. 
As well, there is a need for better diagnostic seminal 
biomarkers to assess the success rates of these assisted 
reproductive technologies. Male infertility is a complex, 
multi-factorial disorder and the underlying causes often 
remain unknown, therefore, it is crucial to investigate 
the probable causes and molecular mechanisms that lead 
to male idiopathic infertility such as gene mutations, 
proteome studies of spermatozoa from idiopathic 
infertile men, the role of epigenetics, post-translational 
modifications and sperm DNA fragmentation in infertile 
men (5 &13).

Small nuclear ribonucleoprotein polypeptide N 
(SNRPN) gene is an imprinted gene, which is normally 
methylated at the maternal allele and expressed in a 
mono allelic way through the paternal allele, abnormal 
imprinting of this gene due to the methylation may 
lead to abnormal function or silencing of the gene, 
hyper methylation of that gene at the promoter region 
have been observed to be linked with specific sperm 
abnormalities  (4 &7).

On the other hand infections of the male reproductive 
tract have been documented for a long time as avital factor 
that interfere with sperm normal function, transport and 

productivity (1) . Different types of microorganisms have 
been associated with male infertility and the degree of 
association depends on the type of the infection caused.

A specific mechanism used by each microorganism 
to affect infertility, either directly by reducing sperms 
motility, or indirectly by causing an obstruction in 
the seminal tract Chlamydia trachomatis,Neisseria 

gonorrhoeae, Mycoplasma genitalium and Trichomonas 

vaginalis, have been detected in the semen of 
asymptomatic infertile males, these pathogens cause 
acute and chronic infections, the resultant inflammations 
in the male reproductive system, cause a damage in the 
function of spermatozoa that lead to a reduced sperm 
quality, decreased sperm count and motility (10).

Materials and Methods

The samples required in this study were seminal 
fluid from males suffering low fertility and difficulty to 
conceive, their age ranged from (20-52) years, attending 
clinical laboratories for routine seminal fluid analysis 
over a period of two months, November 2017 to January 
2018.All the workwas done in Baghdad university/
Biotechnology department and Genome clinical 
laboratory (Baghdad/Al-kindi Street) for a period of 4 
months.

The patient group consisting of males have no 
children and a problem in conceiving with a poor 
seminal fluid quality, the value of sperm count, motility 
and morphology were below the lower reference limits 
determined by WHO standard manual of 2010, their age 
ranged from (20-52) years old. By contrast, males having 
one child at least and a normal seminal fluid analysis 
were considered as a control group and their age ranged 
from (21-45) years old.

Genomic DNA isolation

DNA-sorb-AM nucleic acid extraction kit is used 
in this study to extract whole genomic DNA from 
seminal fluid. This kit is designed to extract and purify 
DNA manually from clinical materials such as seminal 
fluid, urine, discharges of urogenital tract, throat, etc. 
The lysis solution contains guanidine chloride that act 
as chaotropic agent to lyse the cells and denature cell 
proteins, the nucleic acid then sorbed on silica particles, 
washed and eluted using TE-buffer (Amplisens, Russia). 
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The concentration and purity of DNA are mostly 
evaluated semi quantitatively by gel electrophoresis 
technique. After genomic DNA extraction from seminal 
fluid samples, agarose gel Electrophoresis have been 
adopted in different concentrations according to the size 
of DNA, to check the presence and the integrity of the 
extracted DNA. For DNA integrity detection 1% agarose 
gel was used (1.0 gm of agarose dissolved in 100 ml of 
1X TBE), for the checking of PCR products 2 % agarose 
gel was used 2 gm of agarose dissolved in 100 ml of 1X 
TBE) (8)  

Human Beta-globin gene detection by PCR

Human beta-globin gene detection used in this 
study as positive internal control to assessand assure the 
presence and quality of human DNA.  Primers for beta-
globin gene were designed by (9)  using in silico PCR 
amplification and were downloaded from the website, the 
primers provided in a lyophilized state by Alpha-DNA 
Company (Canada). The sequence of forward and reverse 
primers are F: 5`..AGTCAGGGCAGAGCCATCTA..3` 
, R: 5`..CCTCACCACCAACTTCATCC..3` .The 
amplification reaction were PCR mix 10 µl , primers 
forward and reverse 0.5µl , template DNA 4µl and 
nuclease free water 10µl to have total reaction volume 
25µl. The PCR amplification were as Initial denaturation 
at 95 c° for 15 min , Denaturation at 95 c° for 15 sec for 
40 cycle , annealing at 58c° for 25 sec , extension at 72 
c° for 20 sec and final extension at 72 c° for 5 min (12)

Qualitative methylation-specific PCR (qMSP) 

Qualitative methylation-specific PCR used to assess 
the presence of methylation in the promoter region of 
SNRPN gene where there is a high percentage of possibly 
methylated CpG islands. Methylation specific PCR 
(MSP) is based on the use of bisulphite treated DNA to 
assess the pattern of methylation.In conventional PCR 
only one set of primers is used.In MSP two sets of primers 
used, primer pairs are designed to be “methylated-
specific” by including sequences complementing only 
unconverted 5-methylcytosines, or, on the converse, 
“un-methylated-specific”, complementing thymine 
converted from un-methylated cytosine. The presence of 

methylation is determined by the ability of the specific 
primer to achieve amplification. In this study, the PCR 
system used was Real time thermal cycler (qPCR) by 
Biometera Company, Germany.

Methylated and Un-methylated primers design 

The promoter sequence of SNRPN gene was 
downloaded using “Switchgear genomics” online free 
bioinformatics tool which identify functional elements 
in the human genome (http://switchgeargenomics.com) 
following the steps bellow:

i. After downloading the website, select search 
promoter bottom 

ii. A box will appear to insert the gene name and 
click promoter then wait for processing.

iii. After a while the promoter sequence will 
appear with information’s about it, http://switchdb.
switchgeargenomics.com/productinfo/id _711827/

The sequence of SNRPN gene promoter is then 
copied to be used in another bioinformatics tool called 
“Methprimer” that issued for designing PCR primers 
for methylation mapping, at the website (http://www.
urogene.org/methprimer/) to design methylated and un-
methylated primers following the steps bellow:

i. Insert the promoter sequence of SNRPN gene in 
Bioinformatics Tool (MethPrimer – online) 

ii. Click at the button “Pick MSP primers” and 
submit to determine theMethyl specific primers that 
suggested.

iii. Choose and select the best appropriate primers 
for the study.

In this study, another set of methylated and un-
methylated primers is used to confirm the results of the 
designed primers. The primers used were designed by   
Using Meth primer to distinguish between methylated 
and un-methylated DNA after bisulphite treatment and 
designed primers are provided by alpha-DNA Company 
(Canada) and were prepared as)  (10
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Results and Discussion 

Seminal fluid samples were collected from males 
suffering low fertility or problems in conceiving and 
attending the clinical laboratory for a routine seminal 
fluid analysis after their approval as mentioned in 
Appendix 1, each sample was collected after (3-
4) days of sexual abstinence by masturbation, and 
examined according to WHO laboratory manual for 
the examination and processing of human semen. The 
samples with low sperm concentration (≤ 15 million/
ml), sperm progressive motility (≤ 32%) and abnormal 
sperm morphology (≤ 30%) were considered as a 
patients group, and all the required information swere 
written in the questionnaire forma. Males with normal 
sperm concentration, motility and morphology, having 
one child at least were considered as a control group.

The number of patients with abnormal seminal fluid 
analysis results included in this study was (63) patient. 
Their sperm abnormalities were categorized into groups 
according to WHO reference guide (13).The number of 
control group was (13),all (63) patients were involved 
in the detection of STDs which include the detection 
of (C.trachomatis/N.gonorrhoeae /M.genitalium and 

T.vaginalis). By contrast, forreal time PCR for the 
detection of methylation in SNRPN gene promoter only 
(44) patient and (13) control were included, the age 
mean ± standard deviation of the patients group was 
(32.2 ±6.8) years and for control group was (34.07 ±6.5) 
years.

Genomic DNA extraction and evaluation

Genomic DNA extraction was achieved by using 
DNA-sorb-AM nucleic acid extraction kit to all seminal 
fluid samples (patients and control) by following the 
protocol mentioned previously, DNA concentration and 
purity was determined by using Nanodrop to measure 
both concentration and purity. All samples showed a 
concentration range of (50-250) ng/µl and a purity range 
from (1.5-2.00), since the components of semen are the 
spermatozoa and the seminal fluid, which is also called 
seminal plasma. This fluid is important for the survival of 
the spermatozoa, but may decrease the purity and quality 
of the DNA due to its fructose and protein content (5). 
Sperm DNA may be inhibited if it is extracted through 
the standard techniques that are used for somatic cells due 
to the formation of disulfide bridges within and between 
the protamine, moreover, cell lysis step is difficult since 
the spermatozoa are protected by a disulfide bonds rich 
membrane (3).For all these reasons DNA extraction 
was a challenge in order to obtain a good quality DNA, 
many samples were excluded from the study for these 
reasons and only 63 patient and 13 control sample were 
extracted successfully. DNA concentration and purity 
was changeable depending on sample volume, handling 
techniques and sometimes the extraction protocol must 
be modified to acquire best results.

DNA integrity was detected by agarose gel 
electrophoresis subsequent the Nanodrop estimation. 
DNA with good integrity must be shown as a single clear 
band with no smears when visualized under UV light 
after ethidium bromide staining as showed in Figure (1).



1834    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Figure (1): Electrophoresis of the extracted genomic DNA from semen samples, on 1% gel of agarose for an 
hour at 90 voltages followed by ethidium bromide staining for 20 minutes and UV light visualization. Lane 

(1-9): extracted DNA, NC: Negative control of extraction.

Molecular detection of Beta globin gene by PCR technique 

The desired β-globin gene region was detected in this study by using PCR technique for all samples as internal 
control for DNA extraction. It was an important step to check DNA integrity, and only samples positive for β-globin 
gene detection were involved in the following steps of this study, amplifi cation was carried out using thermal cycler, 
the total reaction volume was 25 µl, gel electrophoresis was used to determine the successful amplifi cation of the 
desired region, which appeared as a sharp bands with a specifi c molecular size(158bp) after staining with ethidium 
bromide and visualization under UV light, as shown in Figure (2).

Figure (2): β-globin gene PCR product of 158 bp molecular size. Electrophoresis was applied as 2% agarose 
at 90 volt. For2 hr. followed by ethidium bromide staining for 20 min.then visualized by gel documentation 

system. L: DNA ladder (100-1000 bp), Lane (1-8): β-globin gene PCR product, NC: Negative control for 
amplifi cation.
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Methylation specifi c real time PCR for SNRPN gene detection

Methylation specifi c real time PCR(qMSP) is the technique used in the present study to detect the presence of 
methyl group at the promoter of SNRPN gene by using two sets of primers designed specifi cally to amplify a region 
with high CpG islands ratio in SNRPN promoter, a set of methylated primers and another set of un-methylated was 
used for each sample in a separated PCR reaction using real time thermal cycler (Biometra).

Optimization experiment was performed to check each primer set and to select the optimum annealing temperature 
by conventional PCR using standard human genomic DNA (Normal,Methylated and un-methylated), as shown in 
Figure (3).

Figure (3): SNRPN gene PCR product for annealing temperature optimizationusing methylated, un-
methylated and negative DNA control on 3% agarose at 70 vol. for 2 hours, visualized by gel documentation 

system after ethidium bromide staining for 20 minutes.

L: DNA ladder (50-1000bp).

Line 1: methylated control of SNRPN gene 
(167bp) at annealing temperature 56℃.

Line 2: methylated control of SNRPN gene 
(167bp) at annealing temperature 58℃.

Line 3: un-methylatedcontrol of SNRPN gene 
(180bp) at annealing temperature 56℃.

Line 4: un-methylated control of SNRPN gene 
(180bp) at annealing temperature 58℃.

Line 5, 6: Negative control.

Each DNA sample for the patients and controls was 
subjected to bisulfi te treatment to convert un-methylated 

C-residues to uracil while keeping the methylated 
cytosine unconverted allowing one set of the primers to 
anneal, and amplify the desired region.
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Abstract

Background: Many materials are used for root canal obturation but all of them possess certain drawbacks. 
In the present study compared the obturation quality of Glass ionomer cement containing chitosan root canal 
filling material with other regularly used materials by using dye penetration. 

Material and Methods: Thirty-six human roots were chosen for this study. After de-coronation of the teeth 
and separation of the desired roots, they were instrumented by the Protaper Universal system from S1-F4 
and then divided into three major groups: Group 1, filled with experimental material (glass ionomer cement/
Chitosan); group 2, filled with gutta-percha with zinc oxide eugenol sealer; group 3, filled with gutta-percha 
with AH26. The evaluation was performed by radiographs post-obturation and by dye leakage test.

Results: There was no significant difference between root canal obturation materials.

Conclusions: The use of glass ionomer cement with chitosan root canal filling material improves the 
obturation quality of root canals.

Key words: Chitosan , Glass ionomer cement, Obturation material.

Introduction

Filling a root canal through cold lateral compaction 
requires the removal of the infected dentine in the apical 
few millimeters by shaping to at least a size 30 file, which 
widens the apical part of the canal to a reasonable size to 
allow effective obturation (1) . Another root canal filling 
materials has been proposed as resins in combination 
with adhesives. These materials may improve seal, 
but still cause difficulties because of polymerization 
shrinkage. Another difficulty is the accessibility of 
adhesive systems and curing light (for dual types of 
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cement) into the deep parts of the root canal system. 
Moreover, resin removal is difficult or impossible in the 
retreatment of curved root canals(2) . 

ProTaper Universal rotary system instruments 
(Dentsply Maillefer, Ballaigues, Switzerland) were 
designed to possess increasing percentage tapers along 
their length, therefore making each file shape a specific 
area in the root canal. This design decreases torsional 
load, instrument fatigue, and possible separation(3) . 

Many root filling materials and techniques were 
used to obtain a tight root canal seal and be a dense, 
homogeneous mass that fills the entire instrumented root 
prepared canal(4) .

One available alternative to the conventional root 
canal filling materials is the glass ionomer cement (GIC) 
root canal sealer. This GIC sealer is biocompatible in 
the osseous environment, and it bonds chemically and 
mechanically to the root canal dentin. This bond may 
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reinforce the root against fracture and enhance the seal 
of the root canal(5) . 

GICs are interesting materials because of their good 
adhesion to the calcified tissues, their ability to release 
fluoride, and relatively low cost. However, they are brittle 
materials with relatively poor mechanical performance 
(6) . Considerable improvements have been achieved 
since the invention of GIC, and further improvements 
are required to enhance their physical properties(7) . 
Polymers as cement modifiers improve some properties, 
such as fracture toughness, impermeability, durability, 
and bond strength to various substrates(8) . Hayashi et 
al. investigated the effect of chitosan (CH) which is 
a biocompatible polysaccharide biopolymer, on the 
flexural strength of glass ionomer restoratives (GIRs) 
and leaching of fluoride ions from GIRs. The addition 
of 0.0044wt% of CH to a commercial GIRs improves 
the mechanical properties and catalyzes the leaching 
of fluoride ions. This study concluded that CH can be 
easily added to the traditional formulations to induce 
synergy effects. CH possesses mucoadhesive properties 
due to the molecular attractive forces formed by 
electrostatic interaction between positively charged CH 
and negatively charged mucosal surfaces(9)  . Debnath 
et al. and Ibrahim et al. concluded that modifying the 
liquid phase of a conventional GIC with10% v/v CH 
significantly improves the antibacterial property of 
GIC(10) . Mishra et al. studied the physical properties of 
GIC/Ch and found superior results over the traditional 
GIC(11) .

Material and Methods

 Sample preparation:

The collected 36 extracted single-straight rooted 
human teeth with a single canal (mandibular 2nd 
premolars) were used for this experimental study 
without any anatomical abnormality or calcification, 
extracted for orthodontic or periodontal purposes. They 
were decoronated at the cementoenamel junction using 
conventional high-speed turbine with cutting diamond 
fissure bur and water-air coolant.  The root sample was 
16mm in length. The roots were checked by a stainless 
steel k-file (size # 15) to verify the canal patency. The 
stainless steel k-file (size # 15) had to reach the apical 
terminus and appear from the root apex slightly and 
tightly (just seen). Any root that did not fulfill this 

criterion was discarded. Immediately after extraction, the 
specimens were cleaned of all periodontal attachments 
and then each root was stored in isotonic saline in small 
glass vials. 

Sample Instrumentation:

Working length was established 1 mm short 
of the 16mm length. Protaper Universal rotary Ni-
Ti instruments (Dentsply Maillefer, Ballaigues, 
Switzerland) and crown down technique were used with 
an endodontic handpiece. Instrumentation was done to 
all the root canals starting with lubricating the canal with 
0.2 ml of 17% EDTA solution then shaping file (S1) was 
inserted to the coronal one-third of the canal length and 
rotated until the file was found to be snug at this length. 
The shaping file (S2) was inserted into the coronal two-
thirds of the canal. Then finishing files F1-F4 were 
inserted just to the full working length and rotated for 
3 seconds.  After each file, the canal was irrigated with 
0.2 mm of %17 EDTA for 1 minute combined with 1ml 
of 5.25% prepared NaOCl to remove the organic and 
inorganic remnants. Apical patency was verified after 
root canal preparation using a size 15 K-File (Dentsply, 
Ballaiges, Switzerland). 

Sample Grouping:

 The 36 selected roots were divided randomly into 
3 groups: 

Group A: Twelve roots obturated with experimental 
material (GIC+CH).

Group B: Twelve roots obturated with Thermafil 
with ZOE sealer.

Group C: Twelve roots obturated with Thermafil 
with AH26 (Denstply, Germany).

Obturation techniques:

For group A (injectable experimental material) 
the experimental material was mixed in a 2:1 liquid/
powder ratio (Promedica dispenser droplet and spoon). 
The powder was conventional glass ionomer filling 
with 5% bismuth oxide and the liquid was 1:4 volume/
volume of chitosan solution and (phosphonate modified 
glass ionomer liquid) on a glass slab by cement metal 
spatula for about 45 seconds.  The mixture was aspirated 
by using a sterile 1ml size syringe with needle gauge 
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25. The needle was pre-fitted into the canal about 3 mm 
shorter of the working length and established with a 
rubber stopper on the needle. The backfill technique was 
used until the canal was overfilled. The excess material 
was wiped with clean absorbent paper. In groups B and 
C, Thermafil size # 40 was used for obturation. The 
rubber stopper was adjusted to the previously verified 
working length for each root and then placed in the oven 
(ThemaPrep plus Oven) until the gutta-percha softened. 
The sealer was mixed on a glass slab with cement 
metal spatula in accordance with the manufacturer’s 
instructions. A thin coat of sealer was applied to the 
internal canal walls with the aid of a finger spreader (size 
#40). Immediately after sealer placement, the warmed 
ready obturator was removed from the ThermaPrep Plus 
heater and carried slowly to the full working length in 
the canal by a pair of tweezers. Prepi bur with a non-
cutting metal ball was used to trim off the shaft of the 
obturator with the coronal orifice, and then a heated 
hand plugger size #4 was used for vertical adaptation. A 
zinc oxide-based sealer, Endofill (PD, Switzerland), was 
used in group B, and AH 26 sealer was used in group C.

All obturated samples were stored for 7 days at 
room temperature (37 °C) in an incubator. The samples 
were radio-graphed in the buccolingual and mesiodistal 
aspects. In all obturation groups, complete obturation 
of the canal was verified by x-ray film to ensure dense 
obturation of the canals with the absence of the voids.

 Dye penetration study:

With the exception of the apical and coronal 2 mm 
of the root, the rest of the root surface was covered with 
three layers of nail polish. Subsequently, the samples 
were placed in India ink solution (BDH, England) at room 
temperature (37 ℃) for 72 h. During this period, each 
sample was shaken every 6 hours to allow all surfaces 
of the root to be available to the dye solution. After this 
period, the roots were removed and washed under tap 
water thoroughly and allowed to dry for 48 hours at 
room temperature (37 ℃). Each root was cleaned from 
the nail polish using acetone solution and surgical blade 
no. 11. The roots were decalcified by placing them in 
5% nitric acid, which was prepared by adding 1 part 
of 70% nitric acid (Scharlab S.L. Spain) to 14 parts of 
distilled water. Each vial containing the samples was 
added to the prepared nitric acid and then shaken every 

8 h to allow the decalcification of all surfaces. The 
nitric acid solution was changed daily for 4 days. The 
decalcified roots were washed under running tap water 
for 4 h (to remove any trace of nitric acid). Dehydration 
was performed by using ascending grades (80%, 90%, 
95%, and 100%) of isopropyl alcohol (Scharlab S.L. 
Spain). To prepare 80% isopropyl alcohol solution, 80 
ml of absolute isopropyl alcohol was added to 20 mL 
of distilled water. In the same way, 90% and 95% of 
alcoholic solutions were prepared by adding 90 and 95 
ml of absolute alcohol to 10 and 5 ml of distilled water, 
respectively. First, 80% isopropyl alcohol was added 
to the vials for 12 hours, and then the prepared 90% 
alcohol was added to the samples and remained in it for 
1 hour. Subsequently, the solution was changed, and 
the prepared 95% alcohol was used for 1 hour. Finally, 
absolute (about 100% isopropyl alcohol) was added to 
the samples for another hour. Finally, the roots were 
rendered transparent by immersion in methyl salicylate 
(Scharlab S.L. Spain) for 3 hours. The roots were stored 
in the clearing solution until the time of examination 
under the stereomicroscope.

 Stereomicroscope evaluation:

The cleared roots were fixed on a glass slide with 
epoxy resin and then viewed under a stereomicroscope 
at 20× magnification. Apical and coronal dye penetration 
was evaluated by two independent examiners to detect 
the maximum dye penetration in apical and coronal 
directions, and scoring was made as follows:

Score 0: 0 no dye penetration

Score 1: 0.1–1 mm

Score 2: 1.1–2 mm

Score 3: 2.1–3 mm

Score 4: 3.1–4 mm

Score 5: 4.1–5 mm

Score 6: >5 mm

Results

Table 1 and Figure 1 show that the lowest mean 
scores of dye penetration microleakage and the standard 
deviation were for the Thermafil-ZOE apical (1.25±0.91) 
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and Thermafil-AH26 coronal (1.25±1.50) and the highest mean scores of microleakage and the standard deviations 
were for the GIC+CH material coronal (2.27±1.61). However, ANOVA test results showed no significant differences 
between the tested materials at the apical and coronal regions at P>0.05(Table 2).

Fig. 1: Microleakage scores of the tested materials at apical and coronal areas of the root 
canals

Table 1: Descriptive statistics of dye penetration of the different groups at apical and coronal areas

Area of
root canal

Group N Min. Max. Mean
Std.

Deviation
Std.

Error
Variance

Apical

GIC / Chitosan 12 1.00 5.00 2.00 ±1.459 .211 2.128

Thermafil-ZOE 12 .00 4.00 1.25 ±.911 .131 .830

Thermafil -AH26 12 .00 5.00 1.71 ±1.429 .206 2.041

Coronal

GIC / Chitosan 12 .00 5.00 2.27 ±1.608 .232 2.585

Thermafil -ZOE 12 .00 5.00 1.54 ±1.336 .193 1.785

Thermafil -AH26 12 .00 4.00 1.25 ±1.495 .216 2.234
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Table 3:ANOVA test for comparison of microleakge among the different groups at apical and coronal areas

ANOVA-apical

Sum of Squares df Mean Square F Sig.

Between Groups 12.111 3 3.327 1.114 .135

Within Groups 96.512 141 1.415

Total 108.623 144

ANOVA-coronal

Sum of Squares df Mean Square F Sig.

Between Groups 12.805 3 2.360 .904 .488

Within Groups 108.617 141 2.611

Total 121.422 144

Discussion

The three-dimensional tight seal of the p r e p a r e d 
root canal is i m p e r a t i v e  to prevent apical and coronal 
leakage in the root canal system(5) . Fluid movement may 
occur due to inadequate filling which may form defects in 
the filling material, therefore forming periapical chronic 
inflammation and decrease the prognosis of the whole 
the endodontic treatment(6) . Numerous methods were 
advocated to evaluate the sealing quality of obturated 
root canals against any external fluid. Dye penetration 
test has been used extensively because they are easy 
to accomplish and do not require many materials and 
expensive devices(5) . 

The dye used in the present study allows easy 
and quantitative measurement of the degree of dye 
penetration by linear measurement techniques. Its 
molecular size resembles that of bacterial byproducts, 
such as butyric acid, that may be extruded out of infected 
root canals and irritate the periapical tissues(7) . 

Debridement of the internal wall of the prepared 
root canal by dissolving the smear layer is imperative to 
ensure success to root canal treatment(8) . In the present 

study, the smear layer was removed by EDTA to expose 
the dentinal tubules’ orifices and maximize an adaptation 
of the cement to the canal wall but some studies showed 
that leaving the smear layer may decrease apical leakage 
of MTA fillings(12) .

ProTaper Universal instruments are used in the 
crown-down technique to avoid stress on files by the 
early opening of the coronal part of the root canal. The 
apical area of all root canals was prepared to F4 because 
apical preparations for large instruments facilitate proper 
irrigation and obturation with gutta-percha(13) .

The Thermafil system resulted in dense and well-
adapted root canal fillings throughout the entire canal 
system than lateral condensation with standard gutta-
percha.  An excellent adaptation was observed when 
comparing ThermaFil with System B.

The experimental material may be an acceptable 
alternative to the Thermafil technique as indicated by 
the non-significant difference with the most accepted 
resin sealer-based AH26 obturating material. This result 
might be attributed to the effect of GIC and its chemical 
adherence to tooth structure or the chitosan as polymer 
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adherent. Many studies concluded that the physical 
strength of a commercial glass ionomer restoration can 
be considerably improved by adding a small amount of 
CH(11,14) .

Finally, as Abraham et al. concluded, chitosan-
modified GIC may show many benefits when used 
in dentistry as a restorative material to decrease 
microleakage (15) .

Conclusion

The use of the chitosan-GIC material did not 
negatively affect the obturation quality of root canals 
when compared with conventional types of materials.
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Abstract

This review summarizes aspirin features, actions and resistance in patients with chronic coronary syndrome. 
As well, it describes mechanism of the aspirin action and possible ways and causality of the aspirin resistance. 
In addition, it shows how to assess the efficacy of the aspirin therapy in patients with chronic coronary 
syndrome. 

Key words: aspirin resistance; chronic coronary syndrome; platelet reactivity;

Introduction

Heart disease is the main cause of mortality and 
morbidity worldwide1. Platelets play a central role in the 
pathophysiology of chronic coronary syndrome (CCS): 
platelet activation and aggregation is one of the key 
mechanisms of thrombus formation. In turn, thrombosis 
is the direct cause of virtually all occlusive vascular 
events2. Therefore, antiplatelet drugs play a significant 
role in the treatment of these diseases. For more than 50 
years, aspirin has been known as a drug with antiplatelet 
properties, and is the most widely used antiplatelet 
agent in patients with CCS for the prevention of various 
thrombotic and vascular disorders. Until recently, 
it remained practically the only clinically effective 
antiplatelet drug. Currently, daily intake of aspirin is 
indicated for all patients with CCS3. In the following 
decades, a large number of laboratory and clinical 
studies were carried out, as a result of which not only 
the mechanisms of action of acetylsalicylic acid were 
elucidated, but also its side and dose-dependent effects 
and influence on the course and prevention of CCS4. 

Aspirin is one of the most widely used antiplatelet 
drugs, prevents the development of repeated myocardial 
infarction, stroke, sudden coronary death. However, in 
some patients, aspirin is ineffective. The development of 

recurrent thrombotic complications with aspirin therapy 
or aspirin resistance is an independent predictor of high 
coronary risk5. In recent years, it has been noted that 
in a number of patients, aspirin has a less pronounced 
antiplatelet activity. This phenomenon is known as 
aspirin resistance6. Some researchers consider the term 
“ineffectiveness of aspirin therapy” more accurate. 
Aspirin resistance is defined as: the inability of aspirin 
to protect the patient from thrombotic complications; 
lengthen bleeding time; suppress the biosynthesis of 
TXA2; suppress platelet function in one or more in vitro 
tests.

Aspirin resistance is classified as clinical or 
laboratory. The clinical type of resistance is said when, 
despite taking aspirin, thrombotic complications occur. 
Laboratory type of aspirin resistance is diagnosed 
based on the determination of platelet function in vitro 
while taking aspirin. At the same time, aspirin does not 
effectively suppress platelet function in all patients. 
There is evidence that aspirin does not work in a third 
of patients. There was a correlation between laboratory 
signs of aspirin resistance and the clinical course of 
ischemic heart disease.

The history of the development of the concept of 
“aspirin resistance” Prescribing aspirin, one should 
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expect lower (in relation to the initial) indicators of 
platelet aggregation. However, a number of studies 
have shown that the immediate “biological” effect of 
aspirin is not the same in different patients, which has 
led to the assumption of the existence of “therapeutic” 
resistance. Studies carried out by other authors have 
also suggested that the antiplatelet effect of aspirin 
may be heterogeneous in patients, and that a certain 
proportion of patients are “resistant” to aspirin. The 
first data showing a decrease in the effectiveness of 
aspirin in some patients was obtained among patients 
with cerebrovascular disease: in about a quarter, partial 
suppression of platelet aggregation was achieved, in a 
third of patients resistance to aspirin develops after a 
long time, even despite an increase in the dose of aspirin.

The use of various methods for assessing platelet 
function: bleeding time, flow cytometry, platelet 
aggregation confirms the variability of the antithrombotic 
response among patients to aspirin therapy. However, the 
lack of standardized diagnostic criteria or one validated 
method for identifying affected patients leads to a wide 
range of population estimates. Thus, it has been proved 
that there is a large category of patients with clinical 
manifestations of resistance to aspirin, who, despite 
taking this drug, develop ischemic complications.

Aggregation of platelets - the formation of 
platelet conglomerates in the blood plasma, occurs 
upon activation and interaction of GP-receptors 
IIIa / IIb through the formation of fibrin “bridges” 
between platelets. Adhesion - adhesion of platelet 
conglomerates to the damaged intima of the vessel, 
is controlled by von Willebrand factor (fWb). Thus, 
platelet activation is a key moment in the pathogenesis 
of CVC, which largely determines the severity of blood 
supply disorders to organs and tissues (heart, brain, 
peripheral vessels), therefore antiaggregatory therapy 
is pathogenetically justified. Currently, there are four 
groups of antiplatelet drugs, the division into which is 
based on the principles of evidence-based medicine, 
using the concepts of “effectiveness” and “safety”. The 
first group of antiplatelet drugs, the use of which is not 
recommended for cardiology due to lack of advantages 
over acetylsalicylic acid (aspirin), ineffectiveness in 
cardiac situations and potential danger: dipyridamole, 
prostacyclin, thromboxane A2 synthetase blockers, 
thromboxane A2 receptor antagonists, platelet IIIa / IIb 

receptor inhibitors for oral administration. The second 
group, which forms the basis of modern antiplatelet 
therapy, are reversible and irreversible cyclooxygenase 
inhibitors, the latter being ASA (Aspirin). The third 
group - thienopyridines (clopidogrel) and the fourth 
group - blockers of HP-receptors IIIa / IIb for intravenous 
use in ACS (abciximab). 

Several mechanisms have been described as 
potential causes of the laboratory phenomenon of aspirin 
resistance. A number of studies have demonstrated 
partial inhibition of thromboxane A2 synthesis in 
patients on aspirin with a high RPR, which corresponds 
to the term “aspirin resistance”7,8,9. The clinical 
significance of this phenomenon has been demonstrated 
in a number of studies10. However, current guidelines 
for the management of patients receiving aspirin do 
not recommend routine testing to determine platelet 
function11. Currently, other antiplatelet agents are 
available in clinical practice for long-term treatment of a 
patient with coronary artery disease. In the past decade, 
clopidogrel has been widely used in combination with 
aspirin in high-risk patients, often for a limited period 
of time12. Also, clopidogrel is used as monotherapy for 
contraindications to taking aspirin. For both drugs, high 
variability in RPR detection rates was demonstrated 
with these drugs. It has not yet been studied whether the 
optimal tactics of replacing aspirin with clopidogrel in 
patients with high RPR during treatment with aspirin13.

The prevalence of resistance to aspirin therapy, 
according to various studies, ranges from 10 to 40%14. 
Possible reasons for this phenomenon include the 
following:

1. Pharmacodynamic interactions of ASA with 
NSAIDs.

2. The presence of non-platelet sources of 
thromboxane A2 synthesis (endothelium, monocytic / 
macrophage cyclooxygenase-2 - COX-2).

3. Expression of COX-2 in newly formed platelets.

4. Hydrolysis of ASA by esterases of the 
gastrointestinal mucosa.

5. Increased synthesis of thromboxane A2.

6. Hyperlipidemia.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1845

7. Genetic features.

There is reason to believe that resistance to aspirin 
therapy may be associated with a polymorphism of 
the cyclooxygenase gene affecting the active site 
of the enzyme (Ser529), a polymorphism of genes 
encoding other enzymes involved in the mobilization 
and metabolism of arachidonic acid (phospholipase, 
thromboxane synthetase) and polymorphism of genes 
encoding others GP – platelet receptors15. However, 
true resistance is rare and, as a rule, the failure of ASA 
treatment is associated with low compliance.

Thus, it can be argued that the presence of 
resistance to aspirin significantly increases the risk of 
cardiovascular events and the prevention of thrombosis, 
which is a key moment in the development of CCS, with 
the help of antiplatelet drugs, is the defining direction 
in the treatment of patients in therapeutic and surgical 
practice. Aspirin contribute to the active prevention of 
thromboembolism, and their combination can reduce 
the amount of drug taken with an increase in therapeutic 
activity and a decrease in side effects.
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Abstract 

The present study was conducted to detect the effect of Enteromorpha intestanalis methanol extract and 
study of its therapeutic effect in male Mus musculus experimentally infected with Giardia lamblia parasite, 
The mice infected with the parasite were dosed with the aforementioned extract at a concentration of  (2, 
2.5, 3) mg / ml at a dose rate per day for 25, 20, 15) days, and examining the faeces of the mice to monitor 
the change in the parasite preparation after the extract with the extract, and the results showed that the 
extract of the moss was Effective in reducing the numbers of encapsulated and feeding phases in mice 
infected with the parasite. The highest rate of killing of the feeding and encapsulated phases was recorded at 
a dose of (3) mg / ml during the twenty-five days’ period. Specific disclosures were made of chemicals for 
secondary metabolism of the algae extract, which indicated the presence of chemically effective compounds 
such as alkaloids, phenols, flavonoids, cyclosides, turpenoids, tannins, soaps and carotenoids. During the 
experiment, the therapeutic efficacy of the extract was calculated (64.30%). The chemical compounds of 
the algae extract were diagnosed using the Gas chromatography mass spectroscopy (Gc-mass) technique.

Keywords: Methanolic extract, Enteromorpha intestanalis., Giardia lambila parasite.

Introduction

 Medicines cause a lot of unwanted side effects, 
in addition to their high cost and negative effects of 
chemotherapy, as well as the possibility of infection 
in some cases and the parasite’s resistance to some 
therapeutic substances. Alternative treatments with 
fewer side effects and being inexpensive and available 
are therefore used in large parts of the world [1] as it used 
many types of algae that can be very important natural 
sources for new compounds with vital effectiveness, 
including large algae, which are medically important 
organisms because they contain highly valuable active 
substances and biologically active molecules in treating 
many diseases and may behave as antibiotics for a large 
number from microorganisms, including parasites [2]. 
Most of the algae isolated materials are due to the group 
of primary and secondary metabolites, and among these 
algae is Enteromorpha intestanalis, which is a green alga 
as it is one of the sources rich in natural materials that 
can be extracted by simple and easy methods [3]. The 
Giardia lambila parasite is one of the most prevalent 
diarrhea-causing innovations in the world, especially 

in developing countries [4]. It is characterized by being 
one-celled organisms that live in the small intestine of 
humans and other mammals, which in turn represents 
one of the public health problems in the tropical regions 
[5]. This parasite infects many people in the world, 
causing Giardiasis disease. The infection rate for this 
parasite in developing countries reached (30%) while it 
reached (5%) in developed countries [6] as the infection 
of this parasite abounds in poor areas. That lacks general 
health conditions and personal hygiene [7]. The infection 
also occurs through eating food and drink contaminated 
with cysts or through direct contact, as well as animals a 
major role in transmitting the infection to humans. This is 
evident through the increase in the spread of the parasite 
in homes. In which pets live with humans, as this parasite 
causes losses significant economic result from its effects 
on domestic animals, cows Kalagnam [8]. This disease 
develops from carriers to acute and chronic infections, 
which are diarrhea and poor absorption, as this parasite 
has no ability to invade tissues [9]. In view of the medical 
importance of this parasite, vigorous efforts have been 
made to get to know more about the parasite and the 
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disease and how to treat it, and the increased interest in 
using algae extracts in treating parasite infection given 
some of the compounds that impede the growth of the 
parasite [10] as well as being less harmful and less toxic 
than chemical drugs.

Materials and Methods

For the purpose of conducting the necessary tests to 
determine the effect of methanol extract on the parasite 
of the guardia, as the parasite trap was prepared for the 
fermentation of experimental animals using [11] and after 
obtaining faecal samples for patients it was confirmed 
that they were infected with the guardian parasite from 
the General Hospital in the Senate Market in the Senate 
District / Dhi Qar Governorate / Iraq for the period from 
August 2019 to December of the same year, and green 
moss was obtained ready from the Amazon American 
company in the form of a powder and the extract 
was prepared using the method [12]. As for laboratory 
animals, as they were obtained from the animal house 
of the Department of Life Sciences in the College of 
Education for Pure Sciences / University of Dhi Qar, 
which included (25) white mice, their weights ranged 
between (30-25) grams of males whose ages ranged 
between (10- 8) A week, after confirming its safety from 
infection with intestinal parasites through an examination 
, Stool microscopically, divided into five groups, each 
group contains (3) animals, the first three groups were 
dosed with the amoebic parasite by dosing its members 
with (3) ml of the parasite streak previously prepared 
for fifteen days at the rate of a dose per day, examining 
the excrement of the dose of rat mice periodically and 
after confirmation From infection with the parasite by 
watching feeding and encapsulated phases in feces 
were placed in clean and isolated cages, the first group 
of mice infected with the extract was concentrated at a 
concentration of 2 mg / ml and the second group at 2.5 
mg / ml and the third group with 3 mg / ml once per day 
over a period of 25, 20,15 days, As for the group infected 
with the fourth parasite, it was left untreated as a positive 
control group (ve Control +). As for the fifth group, it 
was administered with a physiological salt solution only 

and it was considered a negative control (ve Control) - 
next: Therapeutic efficacy (%)=The rate of preparation 
of the sac in the control group - The rate of preparation 
of the sac in the treated group / The rate of preparation of 
the sac in the control group* 100. The active substances 
were detected in the algae extract under study according 
to [13]. Some chemical compounds were diagnosed in the 
extract using a gas chromatography mass model (G.C 
/ M.S - QP 2010 Ultra) in the Dhi Qar Environment 
Directorate / Iraq.

Results

Orally administered laboratory animals with the 
parasite trap showed a high sensitivity of susptibility to 
infection of the encapsulated phases of the G. lamblia 
parasite after fifteen days of oral dosage through direct 
microscopic examination of infected rat stools, as the 
parasite cysts were distinguished by their pear shape and 
containing two nuclei as well as flagella whose number 
is Four front pairs in addition to the adhesion disc. The 
vegetative phase does not contain mitochondria and 
oxidative phosphorylation components. The results 
of the methanolic extract of algae showed a clear 
inhibitory effect on the parasitic phases of the parasite 
using concentrations (2, 2.5 (3 mg / mL for the period 
(15, 20, 25) days), as shown in Table 1). During the 
days in which laboratory animals infected with the 
parasite were treated and treated with the extract and 
the positive control group, it was noted that the parasite 
was completely eliminated at concentration (3) mg 
/ ml on the twenty-fifth day when using the methanol 
extract compared to the control group that continued to 
prepare the increasing phases Where with m Over time, 
the therapeutic efficacy of the extract reached (64.30%). 
The results of the current study also showed that the 
extract of the algae extract E.intestanalis contains a 
group of effective secondary metabolism compounds, 
as it was observed from the specific disclosures of the 
algae extract containing alkaloids, phenols, flavonoids, 
tannins, turpenoids and saponins.
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Table 1: Rate of cysts in the faeces of rats infected with G.lamblia  parasite

Concentration mg/mL
Time (day)

Control32.52

13791215

1924720

2601525

a-c Different letters within each column indicate significant difference (P< 0.05)                 

Table 2: Effect of E. intestanalis on G. lamblia cysts after 15, 20 and 25 days after infection

Time (day)
Concentration mg/mL

2 2.5 3 Control

15 8.82  a 6.62 1.16 a 4.95 1.00 a 13.00

20 6.37 a 1.40  4.42 a 2.88  1.00 a 18.82  b

25 4.41  b 1.67  c 0.00 c 26.81  a

a-c Different letters within each column indicate significant difference (P< 0.05)

The results showed that the diagnosis of compounds using the GC-mass gas chromatography technique was the 
presence of (8) compounds in the methanolic algae extract as shown in Table 3 and Figure 1.

Table 3:  Chemical compounds diagnosed with GC-mass gas algae technique under study

Percentage of the 
whole (%)

Detention time
Molecular weight (g 

/ mol)
Molecular formula

The name of chemical 
compound

3,296 19.131 196.242 C11H16O3 Loliolide

1.07 19.972 312.530 C20H40O2 Ethyl stearate

3.538 20.274 256.424 C16H32O2 Palmitic Acid

23.744 20.536 284.477 C18H36O2 Ethyl palmitate

2.8413 21.646 296.531 C20H40O Phytol

4.916 22.102 310.514 C20H38O2 Ethyl oleate

21.855 24.541 258.3538 C14H26O4 Ethylhexyladipate

4.91 25.886 410.718 C30H50 Squalene
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Figure 1:  E.intestinalis algae compounds defi ned by GC-mass technique .

Discussion

Effective chemical compounds extracted from 
natural sources, such as plants, were widely used in 
treating many diseases because they are safe compared 
to common manufactured chemical treatments that may 
have genetically mutagenic properties, which makes 
these natural alternatives required, as they contain 
effective molecules in treatment with the lowest chance 
of Developing resistance against it and its mutagenic 
effects on the host are few [14]. Algae is a large and 
diverse group that produces many secondary metabolism 
compounds that have vital effectiveness as they enter the 
pharmaceutical industry and in the treatment of many 
cancerous diseases, AIDS, arthritis, and as anti-bacterial, 
fungal, and viral antigens [15]. The extraction pattern and 
type of solvent used determine the degree of success 
in isolating the active compounds vitally so water was 
used as a solvent known globally and for being the safest 
health solvent to prepare the extracts. Algae is a large and 
diverse group that produces many secondary metabolism 
compounds that have vital effectiveness as they enter 
the pharmaceutical industry and in the treatment of 
many cancerous diseases, AIDS, arthritis, and as anti-
bacterial, fungal, and viral antigen [15]. The extraction 
pattern and type of solvent used determine the degree 
of success in isolating the active compounds vitally so 

water was used as a solvent known globally and for 
being the safest health solvent to prepare the extracts. It 
was found that Berberine sulphate showed high effi cacy 
against E. hstolytica, Giardia lamblia, Trichomonas 
vaginalis, as it caused swelling of the vegetative phase 
of the G. lamblia parasite, and for this alkaloid, it leads 
to the emergence of large numbers of autopharyngeal 
gaps with the emergence of one large gap or it may be 
due to the presence of phenolic compounds that lead to 
the loss of the cellular membrane of the parasite due to 
the permeability property and consequently the entry 
and exit of materials to and from the parasite without 
regulation and then the death of the parasite [16]. It was 
found that Berberine sulphate showed high effi cacy 
against E. hstolytica, Giardia lamblia, Trichomonas 

vaginalis, as it caused swelling of the vegetative phase 
of the G. lamblia parasite, and for this alkaloid, it leads to 
the emergence of large numbers of auto pharyngeal gaps 
with the emergence of one large gap, Or it may be because 
it contains phenolic compounds that lead to the loss of 
the cellular membrane of the parasite of the permeability 
property and consequently the entry and exit of materials 
to and from the parasite without regulation and then the 
death of the parasite [16] or perhaps the reason for that 
is due to the containment of the algae extract On active 
substances that inhibit the metabolism of carbohydrates 
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by their effect on mitochondria and then the breathing 
process and thus lead to the death of the parasite [17]. 
There are studies that indicate that phenolic compounds 
in algae extracts have the ability to bind with fats in 
the cytoplasm, cell membrane and cell membranes of 
membranes and change their functional composition and 
then the death of the living cell [18] and the effect may 
return The presence of other active substances present 
in the algae, such as flavonoids that have the ability 
to donate. Denature of proteins and stop the action of 
enzymes accompanying the process of glycolysis, the 
most important of which is the enzyme Hexokinase, 
and thus the microorganism loses its ability to continue 
life  [19], and its reason may be attributed to Phenols 
have an effect On the cholinesterase-style enzyme 
that controls the permeability and elasticity of the cell 
membrane Thus, the membrane lost its permeability 
property, which led to the entry of various substances, 
including toxic nitrogenous substances, into the parasite 
and consequently its death  [16]. As for the results of the 
chromatography technique, it showed the presence of a 
number of effective chemical compounds in the algae 
ethanol extract, and among these compounds occupied 
the largest area of   the total area of   the diagnosed 
compounds represented by the ethyle palmitate which 
occupied an area of   744 (23%) which is one of the fatty 
acids that possess Effective against infections and has a 
role in stimulating the immune system and improving its 
ability to combat infectious agents and may be attributed 
to it vital activity being the largest portion of the total 
area [20] (followed by the compound Ethylhexyladipate 
which occupied an area of   21.855 (%). As for the ethyl 
oleate compound, which occupied an area of   4.916 
(%), as studies conducted on humans indicated that this 
compound works as an anti-inflammatory, reducing 
oxidative stress and treating many diseases [21].

Conclusion

Based on these results, we can conclude that the green 
algae extract contains many vitally active chemicals 
to make it to be included in the algae of medicinal 
importance. The algae extract also showed inhibitory 
efficacy in affecting and eliminating the parasite.
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Abstract

 Background  Vitamin D is synthesized  from precursors” present at the surface of the epidermis and then 
undergo biotransformation which achieved at the hepatocytes and finally by hydroxylation enzymes in the 
nephrons “ . “sunrays play a crucial role in the beginning of D vitamin formation processes, parathyroid 
hormone is an essential hormone secreted by parathyroid glands and play a key role in the activation of D 
vitamin by renal alfa hydroxylase”. Food sources of  D vitamin are also important for supplementation of 
human body with some requirements.  

This Study Aimed to compare the concentration of vitamin D in diabetic patients, and non-diabetic men 
and its association with age.

Patients  and Methods  the current study started at the beginning of june 2018 and continued until the end 
of March 2019 , at the outpatient unit in especial private hospital at Tikrit city - Iraq. Eighty men have been 
enrolled in present study.

Results  Eighty men were participate in the present study, distributed as 40  non diabetic subjects as controls 
and 40 diabetic patients. The mean and standerad deviation  of D vit. levels of non-insulin dependant diabetes 
and normal physically fit men show there is significant reduction of D vit. Measurements of the diabetic men 
patients  suffering from T2DM, (13.58 ± 5.29) as compared with control subjects, (19.95 ± 6.5). there are 
significant  decrease of vit. D measurements of T2DM young  patients. In T2DM patients less than 18 years 
old have significant reduction in vitamin D concentration, (13.41 ± 5.1), as compare with T2DM patients 
aged 18-40 years, (17.23 ± 7.3). Measuremets of D vit. Durind heat season and compare to cold  months.
The evaluation of D vit. During hot monthes show significant rise(26.4 ± 7.1)  in comparison with winter 
status(13.65 ± 4.2). 

Conclusions  the present study conclude that, D vit. Levels show highly important increament in hot months  
as compare with winter season and there are significant reduction in the concentration of vitamin D in young 
age type 2 diabetic patients.

Keywords: Vitamin D, ultraviolet light, hydroxylation, diabetic, non-diabetic

Introduction

The synthesis of vitamin D started at the outer layer 
of the skin after exposure to the ultraviolet light. Skin 

color play an important role in the determination of 
vitamin D formation when the level of sun exposure is 
similar (1).

Vitamin D play an important role in the regulation 
of serum calcium level in addition to bone , renal 
system and intestinal tract and also , it is of great 
benefit in the supporting of many cellular processes, 
excitable tissues like muscles and nerves functions 
and bone formation (2,3). Parathyroid hormone play a 
key role in the hydroxylation of 25(OH)D to1,25(OH)2 
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D in the kidney , also calcium and phosphorus levels 
play a role. Activated vitamin D has basic endocrine 
functions through regulation of serum calcium and bone 
metabolism, activation of vitamin D occurs in different 
body sites like breast,brain,skin and in monoctes  in 
addition to microphage (1). 

Cell proliferation, differentiation, and apoptosis as 
well as augmentation of  immune functions are regulated 
by local production of 1,25(OH)2D, all previous 
actions of vitamin D are achieved by direct autocrine 
or paracrine effects(2).In all immune system cells 
vitamin D receptors are distributed and mainly present 
in the nucleus and respond to stimulation by activated 
1,25(OH)2D  Through this mechanism, vitamin D affects 
cells directly by its autocrine and paracrine functions, (2). 
VDR are found in the nucleus of all tissues and cells 
of the immune system and can respond to the activated 
1,25(OH)2D, paracrine and autocrine actions of vitamin 
D may provide scientific explanation for wide spread 
effects on a large number of pathological processes (3,4).

Diet alone only provides 100 to 200 IU of vitamin D 
per dietary sources of vitamin D are very deficient and 
provides only very little supplementation reach about 
100 to 200 IU of vitamin D, while sunlight exposure 
considered as a major source of vitamin D and produce 
10,000 to 20,000 IU after half an hour sitting with light 
clothes in exposure to sunrays or two hours with full 
clothes (5). In pediatrics age group, especially infants, 
synthesize more and adequate  vitamin D with less 
exposure to sunrays, because of greater surface area to 
volume ratio and enhanced ability to produce vitamin D 
than older people, (6).

Deficiency of vitamin D is traditionally characterized 
by an increased risk of rickets in children and infants and 
osteomalacia in adults, (7). Insufficiency is considered 
suboptimal vitamin D status that likely has adverse long-
term health consequences, but in the absence of rickets 
or osteomalacia, (8).

 Many diseases processes like hypertension , diabetes 
type 1 , multiple sclerosis , many  types of cancer , 
depressive disorders and chronic inflammatory diseases 
like rheumatoid arthritis and inflammatory bowel 
diseases, may be associated with vitamin D deficiency 
and this point was mentioned in previous studies ,(9,10). 

This aim of the study is to compare the concentration 
of vitamin D in diabetic patients, and non-diabetic men 
and its association with age.

Subjects and Methods

This study was conducted in the first of June 2018 till 
the end of March 2019 , at the outpatient unit in especial 
private hospital at Tikrit city - Iraq. Eighty men have 
been enrolled in present study. The sample was divided 
into 3 groups in both diabetic and non-diabetic subjects.

group 1= male age less than 18 years 

group 2= male age 18-45 years 

group 3= male age 46-60 years

Full history was taken from all participants and 
all of them undergo through physical examination. All 
blood samples had been collected at afternoon  after 5 
pm from the vein at the level of antecubital fossa , Serum 
vitamin D was measured by immune assay methods by 
Abbot equipment and by vidas equipment.

All male subjects who participate in present study 
was residence of Tikrit city

Including criteria

1.diabetic patients.

2. non-diabetic healthy subjects.

3. Age of subjects between 18 to 60 years. 

 Excluding criteria

1. Chronic renal and liver disease .

2. Patients who was treated with vitamin D 
supplements in the last 6 months.

3. Malignancy.

4. Chronic  drugs use like (anti-epileptic , 
glucocorticoid , anti-TB, thiazide diuretics and statin 
lipid lowering agents ).

Statistical Analysis

All data were presented as a mean and standard 
deviation, (SD). Unpaired student T- test was used 
to compare between means and stander deviations 
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measured variables. SPSS version 21 has been used for 
analysis of data. P value less than 0.05 , (P≤ 0.05) was 
used as significant value.

Results

Eighty men were participate in the present study, 
distributed as follow; 

-40 subjects non diabetic subjects as controls.

-40 patients gave diabetic diseases.

Table 1 show the mean and stander deviation of 
Vitamin D concentration in diabetes mellitus  type 2 
and normal healthy men. There is significant reduction 
in the concentration of vitamin D in the sera of diabetic 
men patients suffering from T2DM, (13.58 ± 5.29) as 
compared with control subjects, (19.95 ± 6.5).

Table 1: The mean and SD of Vitamin D concentration in DM type 2 and normal healthy men

Mean SD P value

T2DM 13.58 5.29 0.05

Controls 19.95 6.5

Also, in Table 2, there are significant reduction in the concentration of vitamin D in young age of T2DM patients. 
In T2DM patients less than 18 years old have significant reduction in vitamin D concentration, (13.41 ± 5.1), as 
compare with T2DM patients aged 18-40 years, (17.23 ± 7.3). 

Table 2the mean and standard deviation of vitamin D concentration in T2DM men patients distributed 
according to age groups

Age groups Number of patients Mean SD P value

≤ 18 years 10 13.41 5.1

18-40 16 17.23 7.3

41-60 14 14.58 6.4 0.05

Total 40

Table 3 shows the concentration of vitamin D during summer months and compare to winter months. There is 
high significant elevation in the concentration of vitamin D in summer, (26.4 ± 7.1) , as compare with winter status, 
(13.65 ± 4.2).

Table 3 The mean and standard deviation (SD) of Vitamin D concentration in normal healthy men subjects 
according to season.

Variables Mean SD P value

Winter 13.65 4.2 0.01

Summer 26.4 7.1
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Discussion

In the present study, there is significant reduction 
in the concentration of vitamin D in the sera of diabetic 
men patients suffering from type 2 diabetes mellitus, 
(13.58 ± 5.29) as compared with control subjects, (19.95 
± 6.5). Also, in Table 2, there are significant reduction in 
the concentration of vitamin D in young age of T2DM 
patients. In T2DM patients less than 18 years old have 
significant reduction in vitamin D concentration, (13.41 
± 5.1), as compare with T2DM patients aged 18-40 
years, (17.23 ± 7.3). 

Calcidiol levels are inversely associated with fasting 
glucose levels, glucose tolerance and hemoglobin 
A1c (HgA1c) concentrations in adults and in children 
(11,12). Also, insufficient concentrations of vitamin D 
are associated with decreased insulin sensitivity, and 
pancreatic beta cell dysfunction (13).

Direct supplementation with the active calcitriol 
showed beneficial effects on glucose clearance, glucose 
tolerance and insulin secretion in rats (14). Direct 
supplementation with the active calcitriol showed 
beneficial effects on glucose clearance, glucose tolerance 
and insulin secretion, (15). 

The current knowledge of vitamin D deficiency 
(VDD) and diabetes mellitus type 2 (DMT2) is largely 
derived from epidemic studies. A cross sectional study 
indicated that serum 25(OH)D levels in DMT2 were 
dramatically reduced, (16). A cohort study demonstrated 
that low levels of 25(OH)D could be used as a biomarker 
to predict the development and progress of DMT2, (17). 

It is believed that vitamin D supplementation could 
regulate insulin sensitivity, and thus ameliorate insulin 
resistance and even benefit pancreatic cell secretion, (18-

19).

Previous study found that vitamin D deficiency was 
significantly associated with diabetes mellitus type 2 
(DMT2) [OR 3.47 (CI1.26-5.55); p<0.05] and pre- DM 
[OR 2.47 (CI 1.48-4.12); p<0.01] in boys, (20).

Hyperglycemia was also common in the Arab 
adolescent population and was not associated with 
vitamin D, suggesting that the effects of vitamin D 
correction maybe most beneficial in a select group of at-
risk children and adolescents, (21).

Also, Previous study was done in Gaza strip on 
T2DM done by Abed El-Raoof, (2014) they found the 
mean level of vitamin D was significantly lower in T2DM 
patients cases as compared to control healthy subjects of 
same age and gender, (25.9±11.0 vs. 34.6±13.8 ng/dl, 
P=0.01), (22).

In the present study, as in table 3, there is high 
significant elevation in the concentration of vitamin D 
in summer, (26.4 ± 7.1) , as compare with winter status, 
(13.65 ± 4.2).

Food provides a limited source of Vitamin D 
(salmon, sardines, tuna, cod-liver oil for Vitamin D3, 
and egg yolks or mushrooms for Vitamin D2) therefore 
diet alone only provides 100 to 200 IU of vitamin D per 
day. Exposure to sunlight, in contrast, produce 10,000 
to 20,000 IU when that 30 minutes of sun exposure for 
infants in diapers or 2 hours for fully clothed infants, (23). 
The amount of vitamin D synthesized by skin depends 
on a number of factors: the age of the individual, the 
amount of skin exposed, the duration of exposure, 
geographic-related factors (latitude, season, time of day, 
shade, and air pollution, sun block use, dark skinned 
persons require 10 to 15 times the same sun exposure to 
produce equivalent amounts of vitamin D than in light 
skinned persons, (5, 24).

So, vitamin D is more synthesized during summer 
than winter time due to available of sun light, (5,23).

Conclusios

From our results we conclude:

1. There is high significant increament in the 
concentration of vitamin D in summer as compare with 
winter season.

2. There are significant reduction in the 
concentration of vitamin D in young age type 2 diabetic 
patients.

Also our study recommend the followings;

A.to give vitamin D supplementations for the young 
age patients with diabetes mellitus.

B.to do further studies on the vitamin D levels in 
geriatric age group. 
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Abstract

This research aims to see how is access to maternal services in the pandemic era. Maternal patients with 
COVID-19 without symptoms (co-incidence) can only access a limited number of health facilities and make 
it more challenging to access healthcare services. Whereas previously, with the integrated referral system, 
it was easier for patients to access healthcare services.  All childbirth during the pandemic takes place in 
a Healthcare Facility. Pregnant women with suspected, probable, and confirmed COVID-19 would have 
childbirth at a COVID-19 referral hospital. Based on our study results, as the conclusion, patients with an 
integrated referral system will be easy to get access to healthcare services. Maternal patients with confirmed 
COVID-19 without any symptoms have limited access to the health facilities, making access to healthcare 
services is not easy as before. Easy access to healthcare services is a patient’s right, including a pregnant 
women’s right with confirmed COVID-19. Therefore, the government needs to increase the number of 
COVID-19 Referral Hospital. To provide healthcare services, the Specialized Hospital for Mother and Child 
can handle the normal childbirth of COVID-19 patients. It is necessary to make regulations on the childbirth 
of COVID-19 patients at the Specialized Hospital for Mother and Child.
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Introduction

In the second year of the pandemic, the number 
of Coronavirus Disease (COVID-19) remains high. 
COVID-19 has infected 219 countries. On February 
7, 2021, the total cases according to the World Health 
Organization (WHO) were 106,678,791 cases, 360,998 
new cases, and  2,327,488 total deaths. 1.2 The 
COVID-19 in Indonesia, according to data released by 
COVID-19 Handling and National Economic Recovery 
Committee, on February 7, 2021, was 1,202,498 people 
of confirmed cases, 11,404 new cases, and 38,295 
deaths.1

Based on clinical symptoms and clinical 
manifestations associated with COVID-19 infection, the 
confirmed positive case is divided into five criteria; It is: 

1. No symptoms (asymptomatic). There are 
no clinical symptoms. The patient does not show any 
symptoms. 

2. Mild symptoms. Mild symptoms. With no 
complications. Patients with non-specific symptoms.

3. Moderate symptoms. Patients with mild 
pneumonia.

4. Severe symptoms. Patients with severe 
pneumonia or severe respiratory infections (ARI).

5. Critically ill. Patients with Acute Respiratory 
Distress Syndrome (ARDS). 2

According to data from the countries affected by 
the start of the pandemic, 40% of cases will have mild 

DOI Number: 10.37506/ijfmt.v15i3.15586
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disease, 40% will have moderate disease, 15% will 
experience severe disease, and 5% will experience 
critical cases.3 

Based on the Decree of the Minister of Health 
of the Republic of Indonesia Number HK.01.07 /
MENKES/413/2020 on Guidelines for the Prevention 
and Control of Coronavirus Disease 2019 (COVID-19) 
(from now on referred to as PMK 413/2020), patients 
with mild symptoms can be treated at Emergency 
Hospital, especially for self-handling patients during 
treatment, while patients with mild, moderate, or severe/
critical symptoms can be treated at a COVID-19 referral 
hospital or other hospitals with complete facilities 
according to predetermined service standards.4,5

Maternal and child healthcare services have also 
been affected by COVID-19. Maternal and neonatal 
services need special attention to prevent maternal 
morbidity and mortality, especially during a pandemic 
where there are restrictions on maternal healthcare 
services.6 Marcos Nakamura et al. in July 2020 reported 
160 maternal deaths because of COVID-19. 77.5% of 
deaths occur in middle-income countries.7 In Indonesia, 
the number of pregnant women has increased to reach 
500,000.8. It is in line with the prediction of Hasto 
Wardoyo, Head of the Population and Family Planning 
Agency (BKKBN), delivered in May 2020. There will 
be than 400,000 pregnancies during the pandemic due to 
decreased contraceptive use, so it is estimated that there 
will be 420,000 births by 2021.9 Dr. Soetomo Hospital 
as a COVID-19 referral center in East Java received 
110 maternal referrals from March to June 2020, 63 
people with a rapid test (+) and 23 people confirmed 
COVID-19. Meanwhile, Airlangga Hospital received 
47 maternal referral cases; 24 people were confirmed as 
COVID-19.10

With the increase in pregnancy rates during the 
pandemic, the co-incidence of COVID-19 in pregnant 
women has also increased. Based on Circular Letter 
(SE) of the Directorate General of Healthcare Services 
Number HK.02.02/III/2827/2020 on Referral Hospital 
Readiness in Handling Maternal and Neonatal Referrals 
with COVID-19, mother’s childbirth process with 
suspected or probable cases of COVID-19 must be 
handled at COVID-19 Referral Hospitals.11

Maternal patients with COVID-19 without 
symptoms can only access a limited number of health 
facilities, making another complicated matter accessing 
healthcare services. Whereas previously, patients get 
easier access to healthcare services with the integrated 
referral system, So, in this paper, it is essential to discuss 
how the access to maternal services during the pandemic 
era is.

Discussion

Maternal Services in the New Adaptation Era

Maternal mortality and neonatal mortality are 
significant challenges and need more attention in the 
COVID-19 pandemic. There were 1,483 cases of 
pregnant women, as recorded by the COVID-19 Task 
Force up to September, confirmed COVID-19, and 4.9% 
of them having accompanying conditions.12 The pregnant 
woman, as they are going to give birth, is advised to have 
a COVID-19 screen seven days before the estimated 
date of childbirth. The obligation for COVID-19 referral 
hospitals in maternal and neonatal services is putting 
more attention on isolation precautions for all patients 
by several steps:

1. Using the childbirth room for vaginal delivery 
services to reduce air transmission, 

2. Taking operation in negative pressure operating 
room if any, or modifying the airflow. 

3. Providing personal protective equipment (PPE) 
following the standards for health workers in maternal 
and neonatal services.

All childbirth during the pandemic takes place in 
a Health Care Facility. On D-14, before the estimated 
childbirth, screening is taken to determine the status 
of COVID-19. Mothers with suspected, probable, 
and confirmed COVID-19 would have treatment at 
a COVID-19 referral hospital. Childbirth at a non-
referral hospital if the referral hospital is full and or an 
emergency condition occurs. If the mother arrives with 
an intrapartum condition, she must be admitted to all 
Healthcare Service Facilities even though the status of 
COVID-19 is not yet known and treated using standard 
PPE.
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COVID-19 Referral Hospital

 COVID-19 referral hospitals are located throughout 
Indonesia. As of October 2020, there were 903 COVID-19 
referral hospitals. One hundred thirty-two hospitals 
were determined based on the Decree of the Minister of 
Health Number HK.01.07/MENKES/169/2020, while 
771 hospitals were determined based on the Governor’s 
Decree.13 There are 101 COVID-19 referral hospitals in 
Jakarta14 and 99 in East Java.15

Division of Hospital Classes

Based on article 1 paragraph (1) of Law No. 44 
of 2009 on Hospitals (from now on referred to as the 
Hospital Law), a hospital is a comprehensive individual 
healthcare service institution providing inpatient, 
outpatient, and emergency services. The services 
provided lead hospitals to be categorized as general 
hospitals and specialized hospitals. Specialized hospitals 
provide primary services in one particular field or type of 
disease based on scientific discipline, age group, organs, 
type of disease, or other specialties, as stated in article 
19 of the Hospital Law.

Law No. 11 of 2020 on Job Creation paragraph 
11 article 60 divides healthcare service facilities to 
include first, second and third level health facilities. 
Furthermore, in the Draft of Government Regulation 
(RPP) on Job Creation in the Health Sector chapter II 
article 3, the hospital classification has not changed. 
The classification of specialized hospitals consists of 
class A, class B, and class C. In article 13, paragraph 
1 of this RPP, hospitals are required to implement a 
referral system. The referral system is further regulated 
in article 24 of the RPP. It requires hospitals to be part 
of the referral system network by using the Integrated 
Referral System organized by the Ministry as a single 
data center in Indonesia, which is accurate, up-to-date, 
and integrated.

In the framework of tiered healthcare services and 
referral functions, in Article 24 of the Hospital Law, 
hospitals are classified based on their facilities and 
service capabilities, consisting of general hospitals and 
specialized hospitals. Based on Permenkes No. 3 of 
2020 on the Classification and Licensing of Hospitals 
Article 17, Mother and Child Hospital is classified as 
Specialized Hospitals (RSK). The hospital provides 

healthcare services for mothers and children. Some 
advantages of a mother and child hospital are it is 
equipped with facilities to make mothers and children 
feel safe and comfortable. According to data from the 
Ministry of Health, the number of hospitals in Indonesia 
is 2925, 354 of which are Mother and Child Hospitals.16

As mentioned before, the specialized hospital 
is categorized into class A, class B, and class C. The 
main difference between classes A, B, and C is only the 
number of beds. Classification of Specialized Hospital 
class A, B, and C are no longer based on the ability of 
specialist and subspecialty medical services, but only 
based on the number of beds. It is as follows; class 
A specialized Hospital has at least 100 beds, class B 
specialized hospital has at least 75 beds, and class C 
hospital with 25 beds. 

  Meanwhile, other requirements such as services, 
human resources, buildings, infrastructure, and 
equipment are the same for mother and child specialized 
hospitals in class A and class B. In the attachment to 
Permenkes No.3 of 2020 on Hospital Classification 
and Licensing, Class C Mother and Child Specialized 
Hospital must have obstetricians, gynecologists, 
and pediatricians. Meanwhile, other specialists, 
subspecialists, general practitioners, and dentists are 
not mandatory. The requirements are outpatient rooms, 
inpatient rooms, emergency rooms, childbirth rooms, 
operating rooms, and intensive care units (ICU) in terms 
of building and infrastructure. Meanwhile, the Neonatal 
Intensive Care Unit (NICU), Pediatric Intensive Care 
Unit (PICU), and High Care Unit (HCU) is not a must. 
As an illustration, only 76.4 percent of hospitals have 
Neonatal Intensive Care Units (NICU).

Based on Article 26 of the Hospital Law, Class 
C Hospital permits are granted by the district/city 
government after receiving a recommendation from 
the health sector’s competent authority at the district/
city government. In the author’s assumption, the 
establishment of class C hospitals, including class C 
specialized hospitals, is more manageable, making the 
number of class C hospitals more.

Referral System Before Covid-19

According to the World Health Organization 
(WHO), the hospital is an integral part of a social and 
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health organization to provide comprehensive services, 
cures, and disease prevention to the community. The 
hospital is also a training center for health workers and a 
medical research center.19

Article 29 of the Hospital Law explains every 
hospital has obligations, one of which is to provide safe, 
quality, anti-discrimination, and effective healthcare 
services by prioritizing patients’ interests following 
the hospital service standards. Hospital leaders’ 
commitment is fundamental in meeting the quality 
of service and patient safety by establishing a policy. 
Collaborative policies and procedures are developed to 
improve the process for each service in the hospital. It 
starts from hospital leadership’s policy to determine an 
accreditation team and policies or procedures related to 
hospital accreditation standards, especially on patient 
safety goals. The policy is socialized to hospital officers 
and staff to be implemented in every service to patients.

Article 24 of the Hospital Law states that to provide 
tiered healthcare services and referral functions, general 
hospitals and specialized hospitals are classified based 
on hospital services’ facilities and capabilities. In Article 
29 of the Hospital Law, hospitals are stated to have an 
obligation to implement a referral system.

Healthcare services in Indonesia are currently 
entering health insurance financing through the 
Healthcare and Social Security Agency as the 
organizer. The National Health Insurance (JKN) has 
been implemented since January 1, 2014, based on the 
mandate of the 1945 Constitution and Law No. 40 of 
2004 on the National Social Security System (SJSN) to 
achieve universal health insurance.

As stated in Regulation of the Minister of Health 
of the Republic of Indonesia No. 001 of 2012 on the 
Individual Healthcare Service Referral System (from 
now on referred to as PERMENKES No. 001/2012), 
the referral system is a healthcare service that regulates 
the transfer of duties and responsibilities of healthcare 
services both vertically and horizontally. Healthcare 
services are implemented in stages based on the medical 
needs starting from the first level healthcare service. The 
referral system is compulsory for patients whose health 
insurance or social health insurance and healthcare 
service providers. The referral system regulates the flow 
from where and where to go for specific health problems 

to have their health checked. It aims to be effective and 
efficient simultaneously; it means reduced waiting time 
in the referral process and fewer unnecessary referrals 
because they could be handled at first-level health 
facilities. The National Health Insurance era applies a 
tiered referral system, where healthcare services begin 
at the first level healthcare facilities. Implementing a 
tiered referral system requires the Healthcare and Social 
Security Agency (BPJS) patients to prioritize treatment 
at a Community Healthcare Service (Puskesmas) as 
a primary service facility. If a primary service facility 
cannot help the patients, the primary care facility will 
send the patient to a secondary service facility such as a 
hospital. As stated in the Healthcare and Social Security 
Agency (BPJS) 2014, the number of patient referrals 
at the FKTP must not exceed 15% of the total monthly 
BPJS patient visits. Implementing a system will not 
run well if it is not following the policy or guidelines’ 
provisions. 

One of the problems in implementing the referral 
system is the limited resources and essential infrastructure 
in health institutions to provide minimal healthcare 
services.22 However, the Healthcare and Social Security 
Agency (BPJS) still holds tiered referral rules. 

According to Article 3 of PERMENKES No. 
001/2012, the referral system is implementing healthcare 
services, which regulates the transfer of duties and 
responsibilities of healthcare services both vertically and 
horizontally.  

The Ministry of Health and the Healthcare and 
Social Security Agency (BPJS) establish referrals 
through an integrated referral system (Sisrute), from 
primary to secondary to tertiary.

Figure 1 Integrated Referral System (Sisrute), 
Ministry of Health, 2019

Based on The Integrated Referral System (Sisrute), 
class C hospitals are secondary services, parallel to 
class D hospitals and primary clinics. Meanwhile, class 
B and A hospitals provide tertiary service. As stated in 
Permenkes No. 3/2020, both class C, class B, and class 
A hospitals have no difference in service facilities or the 
number of experts and trained personnel, except in the 
number of beds. 
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In PERMENKES No.001/2012, the vertical referral 
system is carried out if (1) the patient needs specialized 
and subspecialist services, (2) the referrer cannot 
provide healthcare services according to the patient’s 
needs due to limited facilities, equipment, or human 
resources. Meanwhile, a horizontal referral is applied if 
the referrer cannot provide healthcare services according 
to the patient’s needs because of limited facilities, 
equipment, and human resources, both temporary and 
permanent. Besides those two referrals, there is another 
term of referral; it is the back referral. The back referral 
is a vertical referral from higher service providers to 
lower services when a lower level of health care can 
handle the patient’s health problems according to its 
competence and authority, such as the competence and 
authority of the first or second level services are better in 
handling these patients, patients need extended services 
by lower levels of health care only, convenience reasons, 
efficiency and long-term service, and referrers cannot 
provide healthcare services according to patient needs 
due to limited facilities, infrastructure, equipment and 
human reseource.23

In social interaction patterns, patient perceptions 
play a significant role in describing patient satisfaction 
towards hospital services. Based on this perception, the 
patient’s impression will lead to the quality of hospital 
services. The impression consists of perceptions of each 
related individual.24

The hospitality received by the patient/patient’s 
family upon entering a hospital will give a warm and 
friendly impression and make the patient believe that he 
has chosen the right hospital. Inpatients at the hospital 
will interact longer with the hospital’s staff. So, the 
factor of friendliness and dexterity of the staff take an 
essential role. The hospital should select employees to 
maintain this performance. 25

Patients must know and adhere to the channels and 
procedures of the healthcare services. The completeness 
of administrative requirements will affect the speed of 
healthcare services. Increasing public knowledge will 
affect the increasing demands of the community for the 
quality of healthcare services. Besides, healthcare service 
providers are also being highlighted by the community 
regarding the performance of medical and non-medical 
human resources. An effective referral system ensures 

close links between all health system levels and helps 
to ensure people receive the best possible care closest 
to home. It also helps in making the effective cost of 
hospitals and primary healthcare services. Supported 
health centers and outreach services by experienced 
staff from the hospital or district health department build 
capacity and increase access to better quality care.26

The doctor determines whether there are sufficient 
facilities, equipment, and experts for the case. If it is 
happening where all those facilities, equipment, and 
experts do not meet the sufficient standard, the patient will 
be sent to another hospital as a referral. In practice, the 
doctor has determined the patient’s facilities, equipment, 
and experts to be referred. This determination aims to 
find out whether the hospital can handle the patient’s 
need or not. In this case, the emergency room doctors 
play a vital role. Once the doctors confirm the supported 
facilities are sufficient, they will immediately be referred 
to another hospital. According to PERMENKES No. 
001/2012 article 9 on the referrers who cannot provide 
healthcare services according to patient needs due to 
limited facilities, equipment, and experts, the referrals 
are made.27

Based on the Regulation of the Director of Healthcare 
Service Security No.4 of 2018 on the Implementation of 
a Competency-Based Tiered Referral System through 
Information System Integration and providing referrals 
based on the patient’s medical needs to the competence 
of the referral health facilities. 

A competency-based tiered referral system is 
established based on the medical need for a disease and 
hospital service facilities’ competence. Referrals from the 
FKTP can go directly to class A hospitals if class B and 
C hospitals do not have the competence to handle it. The 
absence of a tiered referral system encourages hospitals 
to improve human resources and infrastructure.28 This 
tiered referral system based on competence is not in 
line with the referral system regulated in PERMENKES 
No.001/2012.

Maternal Service

One factor in reducing maternal and infant mortality 
is increasing public access to healthy childbirth by 
providing a financing factor for pregnant women 
without childbirth security. Thus, the government 
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launched the government-funded childbirth coverage 
program (Jampersal). Jampersal’s targets are all 
pregnant women intending to access childbirth checks, 
childbirth assistance, postpartum examinations, and 
family planning services by health workers in healthcare 
facilities. It is expected to contribute to reducing maternal 
and infant mortality rates. 

The Jampersal program’s childbirth services 
include First Level Childbirth Services (PPTP) and 
Advanced Level Childbirth Services (PPTL). First 
Level Childbirth Services (PPTP) is at the Puskesmas 
along with its network and other healthcare service 
centers that have cooperation with the district/municipal 
team includes five packages; is four birth checks, 
childbirth, prenatal, postpartum, and post-childbirth 
services such as installing family planning. The rate 
for the first level of Jampersal service for normal 
childbirth is Rp.350,000.00, and the rate for antenatal 
care is Rp.10,000 per check-up. The rate for postpartum 
services includes services for newborns, and postpartum 
family planning is Rp.10,000.00.

Specialized childbirth services that cannot be 
handled in first-level health facilities include midwifery 
and neonatal services for pregnant women and neonates 
with high risks and complications will be handled by 
public and private hospitals based on a referral system, 
except in emergencies. Service rates on PPTL are based 
on INA CBG’s rates.29

Mortality factors considered the cause of the patient’s 
death during the treatment period are diagnosing the 
patient’s disease, determining the action or treatment, 
improved medical facilities and infrastructure, and 
skillful health workers to reduce the mortality rate.30

Maternal Referral System in Pandemic Era

Planned referrals are intended for highly-risky 
pregnant women to have childbirth risk factors for 
COVID-19 and pregnant women with suspected and 
confirmed COVID-19 status. Pregnant women with 
childbirth risk factors are referred to the hospital to 
manage risks or complications of childbirth, and the 
COVID-19 screening is conducted at the hospital. 
Pregnant women with COVID-19 risk factors are referred 
to the Referral Hospital, screening for risk factors for 
childbirth is carried out at the referral hospital.31 If 

there are no risk factors, the First Level Health Facility 
(FKTP) can do antenatal care to the patient.  

Patients’ Rights to Access Healthcare Service

Pregnant women are entitled to get better healthcare 
services. According to article 52 of Law No. 29 of 2004 
on Medical Practice, patients have the right to receive 
services according to medical needs. Law No/ 44 of 2009 
on Hospitals regulates the protection of patient rights in 
article 32, including the right to receive humane, fair, and 
honest services and without any discrimination; entitled 
to quality healthcare services following professional 
standards and standard operating procedures, and 
patients have the right to receive adequate and efficient 
services to avoid physical and material harm. 

Conclusions

1. The healthcare service system is divided into 
several different scopes; healthcare services and referral 
system services that have levels starting at the first, 
second, and third levels. The healthcare service system 
has its objectives, likewise, in specialized hospitals 
that mainly have specific services. Thus, services and 
facilities in specialized hospitals are different from 
general hospitals, yet it does not ignore healthcare 
service’s primary goal.

2. The number of COVID-19 Referral Hospitals 
has been increased. To provide healthcare services, the 
Specialized Hospital for Mother and Child can handle the 
normal childbirth of COVID-19 patients. It is necessary 
to make regulations on the childbirth of COVID-19 
patients at the Specialized Hospital for Mother and 
Child.
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Abstract

Previous research has found that the cost of chronic kidney disease is relatively high. This study aims to 
ecologically analyze the factors relatedto the prevalence of chronic kidney disease in Indonesia.The research 
conduct ecological analysis using secondary data from the Ministry of Health of the Republic of Indonesia 
report in 2018. The study takes all provinces as samples. Apart from chronic kidney disease, four other 
variables analyzed as independent variables were the adherence to taking antihypertensive drugs, dedication 
to taking anti-diabetic drugs/injections, a habit of drinking soft drinks > 1 time/day, a habit of drinking 
energy drinks> 1 time/day. Data were analyzed usinga scatter plot.The results showed that the higher the 
percentage of adherence to taking antihypertensive drugs in a province, the higher the prevalence of chronic 
kidney disease. The higher the percentage of commitment to taking anti-diabetes medications/injections in 
a section, the lower the prevalence of chronic kidney disease. The higher the rate of drinking soft drinks>1 
timea day, the higher the prevalence of chronic kidney disease. The higher the percentage of regular drinking 
energy drinks>1 timea day, the higher the prevalence of chronic kidney disease.The study concluded that 
five independent variables analyzed were related to Indonesia’s prevalence of chronic kidney diseases.

Keywords: ecological analysis, secondary data, chronic kidney disease, food habit.

Background

Chronic Kidney Disease (CKD) is a condition where 
the kidneys are damaged or the glomerular filtration 
rate (GFR) <60 mL/minute within three months or 
more. Early-stage chronic kidney disease often goes 
undiagnosed. In contrast, end-stage chronic kidney 
disease, also known as kidney failure, requires very high 
treatment and handling costs for hemodialysis or kidney 
transplant. The stages of chronic kidney disease based 
on GFR are1:

1. Stage 1: GFR value >90, meaning kidney 
damage with average/increased GFR value

2. Stage 2: GFR 60-89, meaning kidney damage 
with a mild decrease in GFR

3. Stage 3: GFR value 30-59, meaning kidney 
damage with a moderate decrease in GFR

4. Stage 4: GFR value 15-29, meaning kidney 
damage with a severe decrease in GFR

5. Stage 5: GFR value <15, meaning that the 
patient has experienced kidney failure 

The 2015 Global Burden Disease (GBD) Study 
estimated that 1.2 million people died from kidney 
failure, an increase of 32% since 2005. In 2010, an 
estimated 2.3–7.1 million people died of end-stage 
kidney disease without dialysis. The estimated number 
of disability-adjusted life-years (DALYs) of kidney 
disease globally increased from 19 million in 1990 to 
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33 million in 2013. Kidney disease is associated with 
a tremendous economic burden. High-income countries 
typically spend more than 2-3% of their health budget 
on end-stage kidney disease treatment. In 2010, 2.62 
million people received dialysis worldwide, and the need 
for dialysis is projected to double by 2030. In 2015, in 
the United States, Medicare spending on chronic kidney 
disease was more than 64 billion2.

Based on the 2018 census, Indonesia’s total population 
is 265,015,313 people, consisting of 133,136,131 male 
residents and 13,879,182 female residents. Based on 
data from the Ministry of Health, in 2017, the Healthy 
Life Expectancy (HALE) rate in Indonesia only reached 
62.7 years, while the life expectancy in the same year 
was 71.5 years. The condition means that there is a gap 
of 8.8 years compared to AHH/LE. With increasing age, 
physiological function decreases due to degenerative 
processes so that non-communicable diseases often 
appear in the elderly. Results of the 2018 Indonesia 
Basic Health Survey, diseases that mostly suffer from 
the elderly are hypertension 63.5%, dental problems 
53.6%, joint disease 18%, oral problems 17%, diabetes 
mellitus 5.7%, heart disease 4.5%, stroke 4.4%, kidney 
failure 0.8% and cancer 0.4%3.

Chronic Kidney Disease in Indonesia has increased 
from 0.2% in 2013 to 0.38% in 2018. The number of people 
with kidney disease in 2018 reached 713,783 people, 
and the largest proportion was in North Kalimantan 
province, as much as 0.64%3. Although the prevalence 
of chronic kidney disease is only 0.38%, it consumes 1 
to 1.6% of national health spending. In 2014, BPJS paid 
claims for chronic kidney disease for IDR 2.2 trillion, 
and in 2015 it increased to IDR 2.7 trillion4. Several risk 
factors associated with the occurrence of chronic kidney 
disease include, among others: consumption patterns of 
several types of drinks, diabetes mellitus, hypertension, 
kidney stones, and others5.Early detection and prevention 
of chronic kidney disease risk need to be increased to 
reduce the prevalence and state expenditure on chronic 
kidney disease. The government has conveyed several 
efforts to prevent chronic kidney disease, namely by 
implementing “CERDIK” behavior (regular/periodic 
health checks, Get rid of cigarette smoke, Be diligent in 
physical activity, A healthy diet with balanced calories, 
Adequate rest, and Stress management)6. Based on the 
background description, the authors conduct a study to 

analyzeIndonesia’s ecological factors associated with 
chronic kidney disease prevalence.

Materials and Methods

The authors’ design study using an ecological 
analysis approach. Ecological studies focus on 
comparisons between groups, not individuals. The data 
analyzed is aggregate data at a particular group or level, 
which in this study is the provincial level. Variables in 
ecological analysis can be in aggregate measurement, 
environmental measurement, or global measurement7,8.

This research uses report data taken from the 
Indonesian Basic Health Research 2018 and the 
Indonesian Health Profile 2018, an official report issued 
by the Republic of Indonesia’s Ministry of Health. Both 
reports can be downloaded on the page http://www.
depkes.go.id. The unit of analysis in this study is the 
province. A total of 34 provinces in Indonesia were used 
in the analysis of this study.

The dependent variable in this study is the prevalence 
of chronic kidney disease in Indonesia. Meanwhile, the 
independent variables analyzed were adherence to taking 
antihypertensive drugs, adherence to taking/injecting 
anti-diabetic drugs, drinking soft drinks>1 time/day, and 
the habit of drinking energy drinks>1 time/day.

The percentage of chronic kidney disease is the 
percentage of the population diagnosed with chronic 
kidney disease by doctors at the age> 15 years. Adherence 
to taking antihypertensive drugs is the percentage of 
taking the drugs every day in people aged> 18 years 
with a diagnosis of hypertension. Adherence to taking 
anti-diabetic drugs/ injections is the percentage of taking 
anti-diabetic drugs/injections at all ages with a diagnosis 
of diabetes mellitus. The habit of drinking soft drinks>1 
time/day is the percentage of drinking soft drinks or 
carbonated drinks>1 time/day for people aged> 3 years. 
The habit of drinking energy drinks>1 time/day is the 
percentage of drinking energy drinks>1 time/day for 
people aged> 3 years.

The study was conducted by utilizing secondary 
data from published reports. For this reason, ethical 
clearance is not required in the implementation of this 
study. The data were analyzed bivariate using a scatter 
plot to see the trend.
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Results and Discussion

Table 1 shows the descriptive statistics of the five variables analyzed in this study. The highest proportion of the 
population diagnosed with chronic kidney disease was North Kalimantan, as much as 0.64%, while the lowest was 
West Sulawesi (0.18%).

Table 1. Descriptive statistics All Variables

Descriptive 
Statistics

Prevalence 
ofchronic kidney 

disease

Adherence 
to taking 

antihypertensive 
drugs

Adherence to 
taking anti-

diabetes drugs

Habit of drinking 
soft drinks

Habit of drinking 
energy drinks

N 34 34 34 34 34

Mean 0.39 54.13 91.66 2.66 2.31

Median 0.40 54.88 91.60 2.30 1.85

Mode 0.32a 43.35a 86.98a 2.20 1.20a

Std. Deviation 0.10 5.78 2.69 1.14 1.40

Variance 0.01 33.37 7.25 1.30 1.97

Range 0.46 21.16 11.68 5.00 5.50

Minimum 0.18 43.35 86.98 1.30 1.00

Maximum 0.64 64.51 98.66 6.30 6.50

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile.

Figure 1 shows the scatter plot of the prevalence of chronic kidney disease and the percentage of adherence to 
taking antihypertensive drugs. The picture shows the relationship between the two variables showing a positive trend. 
This condition means that the higher the percentage of adherence to taking antihypertensive drugs in a province, the 
higher the prevalence of chronic kidney disease. 

Figure 1. Scatterplot prevalence of chronic kidney disease and the percentage of adherence to taking 
antihypertensive drugs in Indonesia in 2018
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Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile

In contrast to previous studies comparing groups who were not adherent to hypertension treatment versus those 
adherents to treatment, there was a greater risk of developing chronic kidney disease (hazard ratio 1.27, 95% CI 
1.05-1.54)9. Adherence to taking hypertension drugs that is not optimal increases the risk of end-stage chronic kidney 
disease10. The study’s difference could occur because the data obtained were secondary data regarding adherence to 
taking antihypertensive drugs. The drugs used were not explained in detail yet, the degree of hypertension and when 
to start taking hypertension drugs.

Figure 2 shows the scatter plot of the prevalence of chronic kidney disease and the percentage of adherence 
to taking anti-diabetes drugs/injections. The picture shows the relationship between the two variables showing a 
negative trend. This condition means that the higher the percentage of compliance with taking anti-diabetes drugs/
injections in a province, the lower the prevalence of chronic kidney disease.

Lack of blood sugar control increases the rate of progression of kidney failure. The UK Prospective Diabetes 
Study provides the first evidence that intensive glycemic control, more aggressive therapy, and medical monitoring 
and follow-up are combined.The treatment can reduce long-term complications caused by type 2 diabetes, such as 
chronic kidney disease11. Diabetes drugs such as metformin have a renoprotective effect that can prevent chronic 
kidney disease in diabetes patients12. The results of previous studies showed that there was a significant relationship 
between glycemic control using the Glycated-Albumin parameter and the incidence of CKD (p 0.003; OR 1.75 CI 
95% 0.92-3.32), which means the possibility of patients with poor glycemic control. Compared to patients with good 
glycemic control for chronic kidney disease is 1.75 or it can also be stated that poor glycemic control can increase 
the likelihood of chronic kidney disease incidence by 63.64%13.

Figure 2. Scatter plot prevalence of chronic kidney disease and the percentage of adherence to taking anti-
diabetes drugs/injections in Indonesia in 2018

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile
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Figure 3 shows the scatter plot results of chronic 
kidney disease prevalence and the percentage of habitual 
drinking soft drinks >1 time/day. The picture shows 
the relationship between the two variables showing 
a positive trend. This condition means that the higher 
the percentage of drinking soft drinks >1 time/day in a 
province, the prevalence of chronic kidney disease is 
also getting lower. 

The result is consistent with previous studies that 

showed a statistically significant association between 
drinking soft drinks and chronic kidney disease (OR 
1.19; 95% CI 1.05 to 1.35). A habit of drinking high 
soft drinks has a 2,5% higher risk of developing chronic 
kidney disease than those who have a habit of drinking 
low soft drinks (OR 0.03; 95% CI 0.00 to 0.05)14. Other 
studies have shown that consumption of cola drinks 
sweetened with sugar ≥ 1 unit (glass/bottle/can) per day 
has the risk of causing kidney stones 23% higher than 
those who consume < 1 unit/week5.

Figure 3. Scatter plot of chronic kidney disease prevalence and percentage of the habit of drinking soft 
drinks > 1 time/day in Indonesia in 2018

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile

Figure 4 shows the results of a scatter plot of the 
prevalence of chronic kidney disease and the percentage 
of habitual drinking energy drinks >1 time/day. The 
picture shows the relationship between the two variables 
showing a positive trend. This condition means that the 
higher the percentage of drinking soft drinks >1 time/
day in a province, the prevalence of chronic kidney 
disease is also getting lower.

The result is consistent with previous research, which 
shows that there is a relationship between the habit of 
drinking energy drinks >1 time/day increases the risk of 
developing chronic kidney disease by 25.81 times (p = 
0.0001)5.Other studies have also shown that consuming 
energy drinks is more at risk of developing chronic 
kidney disease (p = 0.001). Based on the results of the 
research analysis, the OR = 11.492 was also obtained. 
This value shows that respondents who consume energy 
drinks ≥3 times/week are 11.49 times more likely to 
experience chronic kidney failure than respondents who 
consume energy drinks <3 times/week15.
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Figure 4. Scatter plot of the prevalence of chronic kidney disease and the percentage of the habit of drinking 
energy drinks>1 time/day in Indonesia in 2018

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile

The research was conducted with an ecological 
analysis approach with limitations in its use as a policy 
basis because the data used is aggregate data at the 
provincial level16. Further research at the individual 
level is needed to obtain more accurate information.

Conclusions 

Based on the study results, the authors concluded 
that there are three variables related to chronic kidney 
disease in Indonesia. The three arethe percentage of 
adherence to taking antihypertensive drugs, drinking 
soft drinks> 1 time/day, and the habit of drinking energy 
drinks> 1 time/day. Also, there was a tendency for a 
negative relationship between adherence to taking anti-
diabetic drugs/injections with chronic kidney disease 
prevalence in Indonesia.
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Abstract

The phenomenon of the outbreak Covid-19 pandemic in a number of countries, including Indonesia. This 
condition not only affects the condition of a country, hinders social interaction among community, and also 
has been impact on the health condition of every human being. To avoid the wider spread of Covid-19, the 
Indonesian government adopted a policy of social distancing and physical distancing in the form of staying 
at home, working from home, studying, and worshiping at home.The research’s design used Analytical 
Observational with Cross Sectional Study design. The independent variables of this study are the application 
of physical distancing, the application of hands washing behavior and consumption pattern of fruits and 
vegetables. The amount of sampling in this study were 109 respondents spread across Bogor Regency, 
West Java using accidental sampling’s and analyzed using chi-square. The results of the study illustrate that 
efforts to prevent Covid-19 by implementing physical distancing, hands washing behavior and vegetables 
fruits consumption patterns can reduces the risk of being exposed to Covid-19 in Indonesia. The Indonesian 
people must apply the Covid-19 prevention appeal that has been set by the government to reduce the spread 
of Covid-19 in Indonesia.

Keywords: Covid-19, Physical distancing, Handwashing, Consumption of Vegetables

Introduction

In December 2019, a number of pneumonia cases 
with unknown causes emerged which had symptoms of 
fever, fatigue, cough, and difficulty breathing as the main 
symptoms, which occurred in Wuhan in no time. Based 
on the World Health Organization (WHO) cases of 
pneumonia clusters with unclear etiology in Wuhan City 
have become health problems around the world 1. The 
spread of this epidemic continued to grow until it was 

finally known that the cause of this pneumonia cluster 
was the Novel Coronavirus. This pandemic continues 
to grow until there are reports of deaths and new cases 
outside China. WHO has designated COVID-19 as a 
Public Health Emergency of International Concern 
(PHEIC) / Public Health Emergency That Concerns the 
World (KKMMD)2,3

There are at least two types of coronavirus that 
are known to cause illnesses that can cause severe 
symptoms such as Middle East Respiratory Syndrome 
(MERS) and Severe Acute Respiratory Syndrome 
(SARS). Coronavirus Disease 2019 (COVID-19) is 
a new type of disease that has never been previously 
identified in humans. The virus that causes COVID-19 
is called Sars-CoV-2. Common signs and symptoms 
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of COVID-19 infection include symptoms of acute 
respiratory disorders such as fever, cough and shortness 
of breath 3the characteristics of COVID-19-associated 
coagulopathy (CAC. The average incubation period is 
5-6 days with the longest incubation period of 14 days. 
Severe cases of COVID-19 can cause pneumonia, acute 
respiratory syndrome, kidney failure and even death. 
The clinical signs and symptoms reported in the majority 
of cases are fever, with some cases having difficulty 
breathing, and X-rays show a large infiltrate pneumonia 
in both lungs4.

The increase in the number of COVID-19 cases is 
progressing fast enough and there has been a spread 
between countries including Indonesia. Among these 
cases, there have been several health workers in 
Indonesia who have reportedly been infected for treating 
patients who are positive for Covid-19 5. Based on 
scientific evidence, COVID-19 can be transmitted from 
person to person through close contact and droplets, 
not through the air. People who are most at risk of 
contracting this disease are people who have close 
contact with COVID-19 patients, including those caring 
for COVID-19 patients. Standard recommendations to 
prevent the spread of infection that are implemented by 
Indonesia are through washing hands regularly, applying 
coughing and sneezing etiquette, avoiding direct contact 
with livestock and wild animals and avoiding close 
contact with anyone showing symptoms of respiratory 
diseases such as coughing and sneezing. In addition, it 
also applies to fruit and vegetable consumption, physical 
distancing, large-scale social restrictions 6,7 preventive 
measures against these types of infectious diseases are 
mandatory as soon as possible. Indonesia as a nation of 
law, the prevention of infectious diseases is mandatory to 
be formed in a rule or regulation. The urgency of forming 
rules related to the prevention of Covid-19 is obliged to 
be formed in government regulation and regulation of 
the Minister of Health because both regulations are the 
implementation rules of Law No. 6 of 2018 concerning 
Health. Based on the author’s analysis, there are 5 
government regulations that must be established in order 
to perform countermeasures and prevention of infectious 
disease threats such as Covid-19 and there are 11 
mandatory ministerial health regulations that are required 
to be established In anticipation of the Covid19 threat. 
Both types of regulations are very useful in anticipating 
health emergency that ultimately leads to the health of 

Indonesian people. It is expected that both of rules can 
be made immediately in order to give legal certainty in 
preventing the spread of Covid-19 widely. Keyword: 
Forming Rules, Management, Covid-19 Abstrak 
Covid-19 merupakan penyakit menular yang berpotensi 
menimbulkan kedaruratan kesehatan masyarakat. Oleh 
sebab itu, tindakan pencegahan terhadap jenis penyakit 
menular tersebut wajib dilakukan secepat mungkin. 
Indonesia sebagai negara hukum, maka pencegahan 
terhadap jenis penyakit menular tersebut wajib dibentuk 
dalam sebuah aturan atau regulasi. Urgensi pembentukan 
aturan terkait dengan pencegahan Covid-19 ini wajib 
dibentuk dalam Peraturan Pemerintah dan Peraturan 
Menteri Kesehatan karena kedua peraturan tersebut 
merupakan peraturan pelaksanaan daripada Undang-
Undang Nomor 6 Tahun 2018 tentang Kekarantinaan 
Kesehatan. Berdasarkan analisis penulis, ada 5 
Peraturan Pemerintah yang wajib dibentuk dalam rangka 
melakukan tindakan penanggulangan dan pencegahan 
ancaman penyakit yang mudah menular seperti Covid-19 
dan ada 11 Peraturan Menteri Kesehatan terkait yang 
wajib dibentuk dalam rangka mengantisipasi ancaman 
Covid-19. Kedua jenis peraturan tersebut sangat berguna 
dalam hal mengantisipasi kedaruratan kesehatan yang 
pada akhirnya menjurus pada kekarantinaan kesehatan 
masyarakat Indonesia. Kiranya kedua jenis peraturan ini 
segera dibuat dalam rangka memberi kepastian hukum 
dalam mencegah menularnya Covid-19 secara meluas. 
Kata Kunci: Pembentukan Aturan, Penanggulan.

Mahasiswa kesehatan sebagai garda terdepan 
dalam fasilitas pelayanan kesehatan kedepannya, turut 
berpartisipasi dalam mengikuti trend issue masalah 
kesehatan yang sedang terjadi salah satunya adalah 
pencegahan Covid-19, pengetahuan dan sikap mahasiswa 
kesehatan tentang pencegahan Covid-19 di Indonesia 
yang baik dapat pencegah penularan Covid-19 di 
Indonesia. Tujuan penelitian ini yaitu untuk mengetahui 
pengetahuan dan sikap Mahasiswa kesehatan tentang 
pencegahan Covid-19 Di Indonesia. Penelitian ini 
menggunakan metode survey analitik. Pengambilan 
sampel menggunakan teknik total sampling. Penelitian 
ini dilakukan pada bulan Juni 2020 dengan populasi 
mahasiswa kesehatan di Indonesia sebayak 444 orang. 
Instrument penelitian ini menggunakan kuesioner. Cara 
pengolahan dan analisis data menggunakan spss versi 
18. Hasil penelitian pada kuesioner pengetahuan paling 
tinggi di kategori baik sebanyak 228 (51,35%.
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Physical distancing is a public health method to 
reduce the interaction of people in a community or group. 
This method is effective in reducing the transmission 
of diseases such as COVID-19 which occurs through 
droplets from the mouth or nose when coughing, 
sneezing and speaking. Transmission of disease in this 
way generally occurs when there is close contact less 
than 2 meters. Until now, the Indonesian government 
and the public have not been consistent in carrying out 
physical distancing which has had an impact on the still 
occurrence of the pandemic COVID-198,9it has swept 
across the world and galvanized global action. This has 
brought unprecedented efforts to institute the practice 
of physical distancing (called in most cases “social 
distancing”.

Likewise, the application of hand washing which is 
said to break the chain of the pandemic COVID-19also 
needs to be applied properly so that it is effective in 
reducing the spread of the pandemic. Rubbing hands 
with soap and water effectively removes dirt and 

microorganisms on the skin, and rinsing the soap under 
a stream of water can also relieve skin irritation 10. 
Likewise with the consumption of fruits and vegetables 
that can boost the immune system so that it is able to 
suppress infections or virus attacks that enter the body11.

Material and Method

The research design used Analytical Observational 
with Cross Sectional Study design. The independent 
variables of this study are the application of physical 

distancing, the application of hand washing behavior 
and the consumption patterns of fruits and vegetables. 
The amount of sampling in this study were 109 
respondents spread across Bogor Regency, West Java 
using accidental sampling and analyzed using chi-

square. This research was conducted at the beginning 
of the COVID-19 pandemic entering Indonesia, namely 
April 2020

Findings

Table 1. Distribution of respondent characteristics according to gender, age group, education and 
occupation.

Gender Frequency (n) Percentage (%)

Male 24 22

Female 85 78

Age Group

< 29 years 94 86,24

30– 42 years 11 10,09

> 43 years 4 3,67

Education

Collage 57 52,3

Senior School 51 46,8

Elementary School 1 0,9

Occupation

Government Employed 14 12,8

Private Employed 32 29,4

Entrepreneurs 3 2,8

Contracted Employees 7 6,4

Housewives 3 2,8

Fisherman/Laborers/Farmenrs 1 0,9

Students 48 44,0

Not Working 1 0,9
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In table 1 above shows the results that the majority of the sex is female with a tertiary level of education and work 
as a student with the age group <29 years with an average age of 24 years.

Table 2: The effect between the application of physical distancing and health status in the community of 
Bogor, West Java.

Physical Distancing
Health Status

Total
Not Risk Risk

Applying 69 (88.5%) 9 (11.5%) 78 (100)

Less Applying 15 (48.4%) 16 (51.6%) 31 (100)

Total 84 (77.1%) 25 (22.9%) 109 (100)

TestChi-Square 0.001

OR 95%CI: 8.178 (3.041 – 21.993)

The results of table 2 above show that the majority of people who have implemented Physical Distancing with a 
health status that are not at risk are 69 people (88.5%) while have implemented Physical Distancing 9 people (11.5%)
and their health status is at risk. Statistically, there is a p-value of 0.001 which means that there is a relationship 
between the application of Physical Distancing and the status health of the community in Bogor Regency, while the 
OR value (8,178) means that people who have implemented Physical Distancing are  more protected from exposure 
to Covid-19 as much as 8,178 times greater than people who apply less physical distancing.

Table 3: Effect between hand washing behavior and health status in the community of West Java Bogor

Hand Washing Behavior
Health Status

Total
Not Risk Not Risk

Applying 64 (91,4) 6 (8,6) 78 (100)

Less Applying 20 (51,3) 19 (48,7) 31 (100)

Total 84 (77,1) 25 (22,9) 109 (100)

Test Chi-Square 0.001

OR 95%CI: 10.133 (3.560 – 28.848)

The results of table 3 above show that the majority 
of people who have implemented hand washing behavior 
with a health status that is not at risk are 64 people 
(91.4%) while only 6 people who had implemented hand 
washing behavior and their health status were at risk. 
Statistically, there is a p-value of 0.001 which means 

that there is a relationship between the application 
of hand washing behavior and the health status of the 
community in Bogor Regency, while the OR value 
(10,133) means that people who have implemented hand 
washing behavior are more likely to avoid exposure to 
Covid-19 disease as much as 10,133 times greater than 
people who practice less hand washing behavior
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Table 4: The effect of fruit and vegetable consumption patterns on health status in the people of West Java 
Bogor

Consumption of Fruit and Vegetable
Health Status

Total
Not Risk Not Risk

consumption 66 (83,5) 13 (16,5) 79 (100)

Less consumption 18 (60) 12 (40) 30 (100)

Total 84 (77,1) 25 (22,9) 109 (100)

Test Chi-square 0.011

OR 95%CI: 3.385 (1.320 – 8.681)

The results of table 4 above show that the majority 
of people who have implemented fruit and vegetable 
consumption patterns with a health status that is not 
at risk are 66 people (83.5%) while those who had 
implemented a fruit and vegetable consumption pattern 
and their health status were at risk were 13 people 
(16.5%). Statistically, there is a p-value of 0.011, which 
means that there is a relationship between the application 

of fruit and vegetable consumption patterns with the 
health status of the community in Bogor Regency, while 
the OR value (3.385) means that people whose fruit and 
vegetable consumption patterns are fulfilled are more 
protected from exposure to Covid disease. -19 as much 
as 3,388 times greater than that of people whose fruit 
and vegetable consumption patterns were less fulfilled.

Table 5. The results of analysis multiple logistic regression using the method backward (Wald) on efforts to 
prevent Covid-19.

Variables β Sig. Exp.

95% CI for Exp

Lower Upper

Physical Distancing 1.507 0.006 4.514 1.526 13.356

Hand Washing Behavior 1.844 0.001 6.322 2.073 19.279

Constant -2.720 0.000

Table 5 above shows that of the 3 research variables, 
namely, Physical Distancing, hand washing behavior 
and fruit and vegetable consumption patterns, there are 
2 variables that are most dominant in efforts to prevent 
Covid-19, namely Physical Distancing, hand washing 
behavior. Based on the results above, a prediction 

model is obtained in an effort to prevent Covid-19 as 
follows:From the prediction model equation above, it is 
obtained that people who apply physical distancing and 
implement hand washing to avoid exposure to Covid-19 
have a probability of 65.27%.
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Discussion

Implementation of Physical Distancing

Physical distancing or can be interpreted as 
limiting physical contact is a series of actions in non-
pharmaceutical infection control aimed at stopping 
or slowing the spread of infectious diseases12. The 
main objective of this restriction policy is to reduce 
the possibility of physical contact between an infected 
person and other uninfected people, so as to minimize 
the transmission of diseases, viruses, morbidity, and 
other adverse effects that can result in death. Physical 
distancing is effectively carried out to prevent the 
transmission of viral infections that can be transmitted 
through physical contact which includes sexual contact, 
indirect physical contact, for example by touching 
contaminated surfaces, or transmission by air, or it 
can also hit splashes or droplets from coughing or 
sneezing13,14.

Referring to the explanation of the international 
health agency, WHO, physical distancing means 
keeping physical distance, avoiding all forms of 
activities, activities and places that may invite crowds 
and mass gatherings. Physical distancing not only limits 
the association of oneself from society, but also limits 
it physically. In this situation, people are encouraged to 
stay in their respective homes, without making social 
contact with those around them 12,14. Referring to the 
Australian government department of health, physical 
distancing is very important because COVID-19 is likely 
to spread from individual to individual through social 
contact. Both direct social contact with individuals 
who have previously been positively infected with 
COVID-19, or indirect contact by touching inanimate 
objects that have been contaminated with droplets due to 
coughing, sneezing, and the like13,15.

In physical distancing, each individual or community 
group is obtained to carry out social activities and 
establish contact with others, however, it must be done 
by applying health protocols. When physical distancing 
is enforced, a person is not allowed to shake hands and 
maintain an ideal distance of 1 meter when interacting 
with other people, especially with people who are sick 
or at high risk of suffering16,17.

Handwashing Behavior

How to prevent the corona virus is recommended 
by the Indonesian government through the Ministry of 
Health (Kemenkes) of the Republic of Indonesia to urge 
the public to prevent the spread of Covid-19 by improving 
people’s behavior and knowledge and implementing 
a healthy and clean lifestyle The government asks 
people to always implement life behaviors clean and 
healthy every day by: Always maintain hand hygiene 
by washing hands using running water and soap for 20 
seconds then rinse; Applying good cough and sneezing 
etiquette by covering the nose and mouth with a tissue 
or sleeve so that they do not spread to other people; Eat a 
nutritionally balanced diet; Eating fruits and vegetables; 
Doing sports for at least half an hour every day; Increase 
endurance; Get enough rest18–20.

During the pandemic that has hit Indonesia since 
January 2020, all members of the community are not 
left behind to take precautions against the Covid-19 
coronavirus. The community has made several efforts 
in order to achieve a Clean and Healthy Life Behavior 
(PHBS). the behavior of washing hands with soap and 
wearing a mask. Washing hands is useful so that hands 
become clean and can kill microorganisms that are on 
the hands, and it has been proven from previous studies 
to prevent infectious diseases in the community such as 
diarrhea, upper respiratory tract infections (ISPA) and 
bird flu and covid-19, despite the importance of behavior 
washing hands with soap (CTPS) to prevent infectious 
diseases is still not understood by the wider community. 
The standard recommendation to prevent the spread of 
infection is through regular hand washing21,22.

 Fruit and Vegetable Consumption Patterns

Basically, the human body has an immune system to 
fight viruses and bacteria that cause disease. However, 
there are things that can weaken a person’s immune 
system or immune system, including aging, malnutrition, 
disease, and even certain drugs. Therefore, the function 
of the immune system needs to be maintained so that 
the immune system is strong. Strengthening the immune 
system is one way that can be done to ward off virus 
transmission. Not only the coronavirus, a strong 
immune system can protect the body from various other 
diseases. One way to strengthen the immune system is 
to eat healthy, nutritious foods that will make the body 
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healthy or increase immunity to fight the spread of 
covid-1911,23.

Adequacy of nutrition, especially vitamins and 
minerals, is essential in maintaining an optimal immune 
system. Vegetables and fruits are the best sources of 
various vitamins, minerals and fiber. Vitamins and 
minerals contained in vegetables and fruits act as 
antioxidants or antidotes to bad compounds in the 
body and help increase body immunity. With increased 
body immunity, it will help in preventing the covid-19 
outbreak24,25.

Dietary fiber can be found in foods derived from 
fruits and vegetables. Included in the food fiber category 
are cellulose, hemicellulose, lignin, pectin, gums, 
and amylase. Dietary fiber will not be damaged due 
to processing, so the consumption of fresh fruit and 
vegetables does not differ in terms of fiber content. 
What distinguishes the consumption of fresh fruit and 
vegetables from those that have been cooked (there is a 
heating process) is the content of vitamins and minerals. 
Several types of vitamins and minerals can be damaged 
due to the heating process, such as vitamin C, while 
the minerals will be lost with the washing process and 
reduced due to processing in general. Dietary fiber can be 
found in fruits, vegetables, grains, tubers, whole seeds, 
parts of plants that have stems, such as when consuming 
kale, the part we eat is not only the leaves, but also the 
stems. Vegetables with seeds such as green beans, string 
beans, peas, sword koro, and others can also be used as a 
source of fiber 26–28.

The concept of balanced nutrition also encourages 
people to consume a variety of fruits and vegetables29. 
In one day, a person must consume fruits or vegetables 
consisting of 5 colors, namely green, purple, yellow or 
orange, red, and white. The dyes or pigments in fruit 
or vegetables are closely related to the compounds 
they contain. Such as the purple-black color in black 
glutinous rice which contains anthocyanin compounds 
and has antioxidant activity. Even the anthocyanins in 
black glutinous rice have also been developed as natural 
dyes in isotonic drinks30,31.

Conclusion

Analysis of this study illustrates a relationship 
between the application of physical distancing, 

hand washing behavior and consumption patterns of 
vegetables and fruits with the prevention of Covid-19 
in Indonesia.
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Abstract 

Distance learning is a learning system that does not take place in one room and there is no face-to-face 
interaction between the teacher and the learner. This study aims to determine the impact of implementing 
distance learning in Indonesia from a commognitive point of view. This research is a descriptive type of 
research with a total of 543 participants who come from high school students in Pasuruan district, Indonesia. 
Data collection using a questionnaire. After the questionnaire is collected, it is analyzed using the Miles 
and Huberman method through reduction, display data, and conclusion, then it will be studied based on the 
commognitive theory. The results show that based on commognitive studies, students are more likely to still 
need a visual mediator as a visible object to be used as a communication medium, its realization depends 
on the material context. Students need to communicate to ask questions related to material that has not been 
understood. So it can be said that visual mediator is important during distance learning. 

Keywords – Distance Learning, Visual Mediator, Commognitive. 

Introduction 

The learning process is a two-way interaction 
process that involves face-to-face communication 
between teachers and students in a class. However, with 
the Covid-19 pandemic since March 2020, the face-to-
face learning process in schools has to be temporarily 
halted. This is due to preventing massive transmission 
of Covid-19. The Ministry of Education and Culture 
provides instructions for schools to organize distance 
learning (online) and advises students to study from their 
homes. This condition forces educators to innovate and 
try digital platforms that are widely available to support 
the learning process as a solution to implementing 
learning from home policies (1). Like it or not, ready or 
not, all elements in the world of education must be able 
to carry out distance learning.

Distance learning is a learning system that does 
not take place in one room and there is no face-to-face 
interaction between teacher and learner(2). Various kinds 
of platforms can be used in distance learning, both in 

the form of learning management systems and in the 
form of video conferencing. Learning management 
systems that are widely used include, google classrooms 
and E-learning portals owned by schools or colleges(1). 
Meanwhile, video conferencing applications that are 
widely used during distance learning include the zoom 
meeting application, Google Meet and Visco Webex. 
Apart from these applications, Whatsapp Group is also 
an alternative in implementing distance learning(3)(4). 
To succeed distance learning requires cooperation from 
various parties, not only from the educators but also 
from the students and families. Distance learning is a 
new challenge for educators because so far learning has 
been done directly. 

Even though educators use digital platforms, 
communication is the main factor needed during the 
learning process using online. In solving a problem, 
communication and cognition skills are needed. 
Communication skills and cognition are combined with 
the term commognitive (5). Commognitive is a method 
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of analyzing how students solve a problem (6).Solving 
problems is one of the abilities that must be possessed 
by students.

Distance learning is one way to continue education 
during a pandemic(7). Distance learning is still designed 
in such a way as to be able to train students in solving 
problems. Distance learning is a new thing that must 
be applied in Indonesia during the pandemic period, so 
it still needs improvement. It can be said that distance 
learning is a transition period from conventional learning 
to digital learning (8)(9). To be able to determine the 
impact of distance learning can be done by analyzing it in 
terms of communication and cognitive. Commognitive 
is a communicative cognitive process related to what is 
being thought, as a combination of communication and 
cognitive which consists of four components, including 
word use, routine, visual mediator, and narrative(5)(10). 
Routine is the tendency of choosing terms or choosing 
representations in the process of pouring out ideas to 
solve the problems or problems faced so that they can 
support the narrative. Visual Mediators are visible 
objects that are used as communication media, the 
manifestation depends on the material context. Word 
use is the use of words that can reflect or represent the 
situation at hand. A narrative is a series of sentences that 
describe objects, relationships, and processes, such as 
definitions, theorems, and proofs.

Distance learning is closely related to the four 
commognitive components. The main question in this 
research is how is the impact of implementing distance 
learning based on a commognitive point of view?. 

Research Methodology 

This research is qualitative research with a 
descriptive design conducted to determine the impact 
of the application of distance learning in Indonesia 
according to a commognitive view. 

Participant 

The population in this study were all junior high 
school students in Pasuruan Regency. The sample of 
this study was 543 students who came from junior high 
schools in Pasuruan district and had an average age 
of 13-15 years. The sample collection technique used 
is random sample sampling, which means that each 

member of the population has the same opportunity and 
opportunity to become a research sample. 

Procedure 

The procedure in this study is as follows: 543 junior 
high school students were given a questionnaire. The 
questionnaire was used to obtain preliminary data on the 
assessment of the application of distance learning carried 
out in Indonesia during the Covid 19 Pandemic, then 
after knowing the initial data, it will be studied about 
the impact of distance learning from a commognitive 
point of view. The questionnaire consisted of two parts, 
the first part related to the impact when implementing 
distance learning which consisted of 1 question with 5 
answer choices. The second part deals with the impact 
after implementing distance learning which consists of 1 
question with 3 answer choices.

The questionnaire instrument given to students is as 
follows:

1. What do you find burdensome in online 
learning? (choose only one answer that you think is the 
most burdensome).

a. Duration online

b. Pulse costs

c. The subject matter is difficult to learn

d. Too many tasks

e. Others

2. After you have participated in online/online 
distance learning for almost 2 weeks, how do you feel?

a. Troubled or restless

b. Happy

c. Ordinary 

Data collection technique 

The data collection technique was done by filling 
out a questionnaire online. The data obtained from the 
questionnaire were then analyzed using the Miles and 
Huberman concept through reduction, display data, and 
a conclusion. 
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Result and Discussion 

Based on initial data obtained from a questionnaire 
distributed to 543 junior high school students, data is 
obtained in Table 1 and Table 2 below. 

Table 1.Student Response when Application of 
Distance Learning

Answer Items
Number of 

Respondents who 
answered

It took a long time 10

High pulse costs 109

Students have difficulty learning the 
material

202

Students refused because of the 
large number of assignments

193

Etc. 29

Total 543

Table 1 above shows that when implementing 
distance learning (online), students still find it difficult 
to learn the subject matter provided by the teacher 
through online learning with a percentage of 37%. The 
second place is students objecting because students get 
more assignments when using online learning with a 
percentage of 36%. The third-place students objected 
because the credit was expensive with a percentage 
of 20%. The fourth place is that students answer other 
questions with a percentage of 5%. The fifth place is 
students objecting because the time is too long when 
using distance learning (online) with a percentage of 
2%. The percentage is presented in Figure 1 below. 

 

Figure 1. Student Response when Application of 
Distance Learning 

Based on the results in table 1, it shows that 
students, in terms of material content, still have 
difficulty understanding the material. This is because it 
is not common to learn online. Teachers as teachers and 
educators are also still not used to presenting material 
online. As a result, the material presented is not optimal 
for students because the ability to master technology is 
still not maximally mastered by the teacher. Learning is 
felt to be still not effective because of several influencing 
factors, including a lack of parental supervision(11). 

Table 2.Student Response after Application of 
Distance Learning

Answer Items
Number of 

Respondents 
who answered

Students enjoy using distance learning 219

Students find it difficult or restless to 
use distance learning

139

Students are casual towards distance 
learning

185

Total 543

The percentage can be presented in Figure 2 below. 

 

Figure 2. Student Response after Application of 
Distance Learning 

Table 2 above shows that after implementing distance 
learning (online), students enjoy learning through 
distance learning with a percentage of 40%. Furthermore, 
students feel difficulty with distance learning with a 
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percentage of 26%. Then students act normal if distance 
learning is applied with a percentage of 34%. The impact 
of distance learning is felt by students in various kinds 
of responses obtained from students, including boredom, 
mediocrity, frustration, and anxiety(12). Based on table 
1 distance learning most students feel happy, but also 
not a few students feel normal. Several factors affect, 
including because distance learning is a new thing for 
students, students learning online using cellphones feel 
freer to use cellphones than usual days.

Based on Table 1 and Table 2 above, if it is 
associated with the four commognitive components, 
namely word use, routine, visual mediator, and narrative. 
Students are more likely to still need a visual mediator 
as a visible object to be used as a communication 
medium, its realization depends on the material context 
(10)(13). Students need to communicate to ask questions 
related to material that has not been understood. So it 
can be said that visual mediators are important during 
online learning. This is following the opinion of Sfard 
and Kieran (14) that defines communication as effective 
when differences in the speech from the interlocutor 
generate responses that are in line with the speaker’s 
metadiscursive expectations(15). Besides, communication 
will be more effective if students discuss in small groups 
to solve problems(16)(17)(18). So it can be concluded that 
the use of words and visual mediators is very important 
in learning mathematics in distance learning.

Visual mediators are objects that are acted upon as 
part of the communication. Whereas everyday discourse 
is mediated mainly by pictures of concrete objects 
that exist independently of a particular discourse, in 
mathematics most symbols and other mediators are 
created primarily for communication purposes. Visual 
mediators in mathematics learning include algebraic 
symbols that mediate ideas such as numbers and written 
graphics, or other symbols such as those representing 
variables, coefficients, and equations(19). The mediator 
used in communication often influences what can be 
said about the ideas being discussed. To illustrate, while 
solving equations in algebra, students often use graphs as 
visual mediators. Also, a visual mediator is a means used 
by the participants as a discourse to identify the object of 
their conversation and coordinate their communication. 
Mathematical discourse often involves symbolics that 
is used as a form of certain communication(20)(21).For 

students to be able to receive and understand the material 
presented by the teacher in the online learning process, 
creativity, and special skills from the teacher are needed 
to present the material.

In the learning process, both direct learning and 
using online media, communication is needed in 
providing an understanding of the material to students. 
Communication takes a broader view and also considers 
non-verbal aspects such as visual mediators(22)(23).
Commognitive with visual mediators focuses on 
cognitive frameworks about making routines explicit, 
supported narratives, words, and visual mediators such 
as lectures(24). Meanwhile, commognition is a socio-
cultural approach that aims to provide an understanding 
of what is learned during the learning process.

However, the problem with distance learning is 
that some teachers are still not tech-savvy, making 
online learning a new thing for most teachers in 
Indonesia. Resources, and the limitations of educational 
technology, as well as the skills andquality of the 
teachers, are not sufficient(1)(25). Learning in schools is 
carried out by WA, zoom meeting, and often by giving 
assignments, learning in the form of videos downloaded 
on YouTube. Many think that the teaching responsibility 
in implementing PJJ is much lighter than traditional 
learning(26). Even though the teacher’s duties during 
PJJ are done online, the tasks that are carried out are 
still the same. For some teachers who do not understand 
technology, PJJ is a burden in itself. 

Conclussion 

The results showed that the effects of distance 
learning were felt by students and teachers alike. As 
many as 37% of students objected because the subject 
matter was difficult to learn when using online learning. 
However, 40% of students also enjoy using distance 
learning because it is more effective. From a teacher’s 
perspective, teachers still don’t understand technology. 
Learning in schools is carried out by WA, zooming, 
and often by giving assignments, learning in the form 
of videos downloaded on YouTube. Whereas distance-
learning studies according to a commognitive view 
state that students are more likely to still need a visual 
mediator as a visible object to be used as a communication 
medium, its realization depends on the material context. 
Students need to communicate to ask questions related 
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to material that has not been understood. So it can be 
said that visual mediators are important during online 
learning.

Some of the recommendations suggested based on 
the results of this study are to carry out proper schedule 
control to guide students learning step by step and increase 
their understanding of the material that has been studied, 
motivate students to interact via digital platforms so 
that students can clearly express the problems they have 
faced, and The use of visual mediators is still applied so 
that students can improve their understanding. 
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Abstract

Health is need of every human being in living his/her life. Health is also crucial because without good 
health, it will be difficult for every human being to carry out his/her daily activities. Entering an era of 
rapid development, the world is faced with the emergence of new technologies in the medical field that 
allow doctors to practice in a virtual space. To analyze the legal basis of online medical services as well as 
to analyze the legal liability of doctors in providing online medical services if a patient experiences loss. 
Until now, there have been no detailed regulations regarding online-based medical services, both in statutory 
provisions and in the provisions of the medical code of ethics. Law Number 36 of 2009 concerning Health 
and Law Number 29 of 2004 concerning Medical Practice so far have not been used as a reference for the 
administration of medical practice using online-based medical services. Furthermore, Law Number 11 of 
2008 concerning Electronic Information and Transactions also cannot be used as a reference.
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Introduction

The new medical service in the form of online-based 
medical services in principle provides medical services 
that can be reached without the need to meet face to 
face, so that even long-distance patients can use these 
services. In terms of usage, online medical services use 
a mobile application on a smartphone and an internet 
network is required to access it. So it can be said that 
online medical services are more accessible in terms of 
use and are also more practical.

Doctor consultation through online media should 
comply with Law Number 11 of 2008 concerning 
Electronic Information and Transactions. Providers 
of consulting services through electronic systems are 

required to comply with the ITE Law. The service 
provider should design a good and safe system as well 
as be able to maintain the data confidentiality. This 
online health service should be further regulated in 
special regulations.1 Medical services in the form of 
consultation from conservative to online or online must 
be protected by law, both protection for doctors, system 
administrators and especially for patients or consumers 
who use online media.

In practice, the relationship between doctors and 
patients in online medical services is carried out via the 
internet, then as it is the relationship between doctors 
and patients in conventional medical services, the 
relationship between doctors and patients using online 
medical services must also meet the requirements 
stipulated in Law Number 29 of 2004 concerning 
Medical Practice.

The positive impact of online medical services is that 
people can ask doctors anytime and anywhere via their 
handphones/smartphones about their health problems. 
However, the negative impact is how do doctors know 
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correctly the condition of the patient’s body? What 
limitations do doctors have in giving opinions about 
these health problems? In terms of patient liability, 
who will be liable if the patient experiences problems 
or complications during treatment that is carried out in 
online-based health services? Several potential legal 
problems that can arise in online medical services in the 
future, including regarding the granting of online practice 
licenses, data protection of patient privacy rights, and 
accountability if there are parties who experience losses.

In general health services, medical records that are 
used can be in paper or electronic form. However, the 
use of medical records on paper media certainly cannot 
be used in online consultation services or application-
based home visits. Referring to the provisions of Article 
5 of the Minister of Health Regulation Number 269 of 
2008 concerning Medical Records which states that 
“every doctor or dentist in carrying out medical practice 
is obliged to make medical records”, in essence online 
consultation medical services and home visits are no 
exception and must use electronic medical records.2 In 
the use of online medical services, it is also necessary to 
regulate regarding protection of patient data, so that it is 
not easily accessed by unauthorized parties and provides 
a sense of security for each user.

Discussion

Legal Basis for Health Services

The legal arrangement for health services uses the 
following provisions:Law Number 36 of 2009 concerning 

Health, In terms of health services, the Health Law of 
2009 provides more protection and legal certainty for 
both service providers as health workers and recipients 
of health services as patients. On the one hand, every 
person has the right to demand compensation from a 
person, health worker, and/or health provider who has 
caused losses due to errors or negligence in the health 
services that they receive. However, on the other hand, if 
the health worker is suspected of negligence in carrying 
out his/her profession, the negligence according to law 
must be resolved first through mediation.3

Law Number 29 of 2004 concerning Medical 

Practice, The purpose of this law concerning medical 
practice is to provide protection to patients, maintain 
and improve the quality of medical services provided by 

doctors and dentists, and provide legal certainty to the 
public, doctors and dentists as stated in the provisions of 
Article 36 Law Number 29 of 2004 concerning Medical 
Practice.4

Law Number 19 of 2016 concerning Amendments 

to Law Number 11 of 2008 Concerning Electronic 

Information and Transactions. If it is related to the 
existence of online-based health services by utilizing 
an electronic system by creating websites, blogs and 
online-based applications, it can be concluded that 
doctors in providing health services are included in the 
administration of an electronic system.5

Telemedicine the definition of telemedicine is 
also stated in the provisions of Article 1 Paragraph 
1 of Permenkes Number 20 of 2019 which is defined 
as: “the provision of remote health services by health 
professionals using information and communication 
technology, including exchange of information on 
diagnosis, treatment, prevention of disease and injury, 
research and evaluation, and sustainable education of 
health service providers for the benefit of improving the 
health of individuals and communities.” The purpose of 
telemedicine is to achieve equal distribution of health 
services throughout the country’s population, improve 
service quality, especially for remote areas and save 
costs compared to conventional methods.

Doctor’s Legal Liability If Patient Experiences 
Loss Due to Medical Services

In the implementation of medical services, it is closely 
related to therapeutic or in translation from therapeutic 
which means in the field of medicine. The agreement 
that occurs between the doctor and the patient is not only 
in the field of medicine but is broader, covering the fields 
of diagnostics, preventive, rehabilitative and promotive, 
so this agreement is called a therapeutic agreement or a 
therapeutic transaction. A therapeutic transaction is an 
agreement between a doctor and a patient, in the form of 
a legal relationship that creates rights and obligations for 
both parties. The object of this agreement is in the form 
of efforts or therapy to cure the patient.6

Therapeutic transaction is a main part of health 
efforts, namely in the form of providing medical services 
based on expertise and skills, as well as thoroughness, 
so the goal cannot be separated from the objectives of 
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medical science itself. Article 1 point 6 of Law Number 
36 of 2009 concerning Health which states: “Health 
Worker is every person who is devoted to the health 
sector and has knowledge and/or skills through education 
in the health sector which for certain types requires the 
authority to carry out health efforts.”7

Liability is something that obliges someone to bear 
something if something undesirable happens, that person 
can be blamed, sued, prosecuted and so on.8 In general, 
the principles of liability in law can be distinguished:

a. The principle of liability based on fault

b. The principle of presumption of liability

c. The principle of presumption of nonliability

d. The principle of strict liability

e. The principle of limitation of liability.9

Herkutanto quoted from the Word Medical 
Association Statement on Medical Malpractice which 
was adapted from the 44th World Medical Assembly 
Marbela Spain, September 1992, stated that: “Medical 
malpractice is the failure of doctors to meet standard 
procedures in handling their patients, inability or 
negligence, which causes the direct cause of thisloss to 
the patient.10

There are three theories that state the source of 
malpractice, namely: 11Contract Breach Theory, one 
theory which states that the source of malpractice is due 
to a breach of contract. This has the principle that legally 
a health worker has no obligation to care for someone if 
there is no contractual relationship between the health 
worker and the patient. The relationship between the 
health worker and the patient only occurs when there is 
a contract between the two parties.Theory of Intentional 

Actions, the second theory that can be used by patients 
as a basis for suing health workers for malpractice is an 
intentional tort, which results in a physical injury (assault 
and battery).Negligence Theory, the third theory states 
that the source of malpractice is negligence. Negligence 
that causes the source of an act which is categorized as 
malpractice must be proven to exist, besides that the 
negligence in question must prove that this is of course 
not an easy task for law enforcement officials.

Juridical malpractice in three categories, 
namely:Civil malpractice will occur if the doctor or the 
hospital parties do not fulfill its obligations or do not 
provide the patient’s rights based on the health service 
provision agreement, so that the doctor and or the hospital 
has defaulted on the agreement. Civil malpractice can 
also occur if a doctor or patient takes an action that 
causes loss to the patient so that it can be said to have 
committed an act against the law.Criminal malpractice 
occurs when there is a doctor’s mistake in doing careless 
action that causes the patient to die or become disabled.
Administrative malpractice occurs when doctors, health 
workers or hospitals carry out practices in violation of 
state administrative laws, such as practicing without a 
permit, committing practices or actions that are not in 
accordance with the permits that they have, or their 
permits have expired and/or practice without making 
clear medical records.

Conclusions

Based on the researcher’s analysis that has been 
described in this study, the following conclusions 
can be drawn: until now, there have been no detailed 
arrangements regarding online-based medical services 
both in statutory provisions and in the provisions of 
the medical code of ethics.Law Number 36 of 2009 
concerning Health and Law Number 29 of 2004 
concerning Medical Practice and Law Number 11 of 2008 
concerning Electronic Information and Transactions 
have not been used as a reference for the administration 
of medical practice using online-based medical services. 
The legal liability of doctors in providing online-based 
medical services is civil, criminal and administrative 
legal liability, while the professional liability will be 
followed up according to the procedures in the medical 
code of ethics.

Limitation and Study Forward

This research is limited to the disclosure of cases 
that can harm the patient in terms of health efforts and 
the patient’s medical record which should be the secret 
of patients and doctors, so this research is needed further 
research to minimize a case that occurs against health 
services conducted online which can lead to harm to the 
patient.
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Abstract

Background: Acinetobacter baumannii is one of the most important causative bacteria of nosocomial 
infections. Attention turned toward this Gram-negative bacterium due to its extensive resistance to antibiotics. 
Aim and Objective: Purification and characterization of Purification and characterization of β- lactamases 
and study the kinetic parameters. Materials and Methods: One hundred and fifty samples were collected 
from different sources from clinical sources (wounds, burns, urine, sputum, and blood) , from Baghdad/Iraq 
hospitals (Ibn-Al Balady , Medical city and Imamein Kadhimein medical) collected from during the period 
from beginning of November 2019 to the end of January 2020. Results: The results showed that 10 isolates 
have the ability to produce the enzyme and that isolate A7 has the highest productivity of the enzyme with 
enzyme activity 14.420U/ml. The Beta-lactamase was purified by using three steps including ammonium 
sulfate precipitation, ion exchange chromatography, and gel filtration, the purified enzyme had fold of 
purification about 10.545times with 32.44% recovery. The Beta-lactamase purified was characterized, the. 
molecular weight of B-lactamase was 40.738KD , the optimum pH for the purified β-lactamase activity was 
7, and 7 for stability, the optimum temperature for enzyme activity was 40 oC and 40 oC for stability, enzyme 
showed that β-lactamase lost 50% of its initial activity at 45°C. β-lactamase retained 50% of its activity 
when stored at 4º C for a period of 7 days. The kinetic constant values for purified enzyme was km 0.27mM 
and Vmax 10.86 mmole/min when using of penicillin G. Conclusion: Acinetobacter baumannii have been 
proved to its ability to produce B-lactamase and purified with fold 10.545 and a yield 32.44%. 
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Introduction

β-lactamases are enzymes (penicillin amid-β-
lactam-hydrolyse, EC 3.5.2.6). The purification of beta-
lactamases differs according to the type of bacteria, due 
to the difference in the electrical break-even point and 
the molecular weight of the enzyme1. The purification 
process may include one step, as Babini et al. purified 

the beta-lactamases produced from both F. adoratum and 
Aeromonas spp 2. Using the Caboxy methyl sephadex 
G-50 ion exchanger, the column was stabilized using a 
buffer phosphate solution of 10 mM and pH 8.2, then 
the enzyme was recovered using a gradient in NaCl 
concentration (0-0.5 mM) 3. The first included separation 
with anion exchange Q Sepharose, and the second 
included separation with gel filter Sephacryl S-300, while 
the third included the separation with the ion exchanger 
Mono Q. Al-Jumaily et al., studied B-lactamase they 
were purified it from local isolate Klebsiella pneumonia 
by several steps which included precipitation with 
ammonium sulphate at 20-40% saturation, DEAE- 
ion exchange chromatography and gel filtration on 
Sephacryl S-200 column.4 The obtained purification fold 
and recovery were 32.66; 47.04% respectively. Arun 
et al. characterize and optimize the production of this 
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enzyme by ion exchange chromatographic purification5. 
Also, El-Shora et al. using several steps to isolated and 
purified β-lactamase by included precipitation with 
ammonium sulphate at 80% saturation, DEAE-Cellulose 
and gel filtration on Sephadex G-200 column6. The step 
of purifying enzymes comes for the purpose of obtaining 
the largest amount of the enzyme in a pure manner free 
from any other large particles that may be associated 
with it as well as a higher efficacy than the raw extract, 
so researchers have been using many techniques in 
purifying enzymes, including beta-lactase, being one of 
the medically important enzymes. 

Objectives

1. Isolation of Acinetobacter baumannii from 
samples like blood, urine , sputum, swab and select the 
most efficient producing of β- lactamases.

2.Purification and characterization of β- lactamases 
and study the kinetic parameters. 

Methods

β-lactamase was isolated from clinical isolates 
Acinetobacter baumannii . The isolation was carried 
out according to Hedberg et al.,7 Beta-lactamase 
activity was determined by a micro-iodometric assay 
according to modification method described by Hassan, 
8. The concentration of protein was estimated with 
the Bradford’s assay and using bovine serum albumin 
BSA as a standard. The ammonium sulfate was added 
in different saturation ratios (0- 80%) saturation into 
crude enzyme. The precipitate obtained was dialyzed 
and then loaded onto a DEAE-Cellulose anion-
exchange column following the method described by 
Whitaker,9. Sephacryl–S200 column (1.5x80cm) was 
prepared and packed according to the instructions of 
the manufacturing company (pharmica Sweden). The 
column was equilibrated with phosphate buffer (pH-7.0; 
0.05M). Molecular weight of B- lactamase was estimate 
by using gel filtration on Sephacryl-S-200 (80x1.5cm), 
using a standard protein by drawing the relationship 
between the logarithm of a standard protein molecular 

weight and the size of recovery volume size of Void 
volume (Ve/V0). The effect of pH on the activity of 
the β- lactamase was determined at 37°C in 0.05M 
phosphate buffer (pH 6,6.5,7 ,7.5 and 8 ) . The effect of 
pH on β- lactemase stability was examined by adding 
1ml of enzyme of to a test tubes containing buffer at 
different pH (6, 6.5, 7 ,7.5 and 8). The temperature 
profile of the purified enzyme was studied by measuring 
the activity at different temperatures (25,30, 35, 40, 
45) ˚C . The purified β-lactamase was incubated at 
different temperature ranged between (25,30, 35, 40, 
45)˚C . followed by incubation in ice bath for 30min.
The enzyme activity was assayed using penicillin G. The 
purified enzyme was stored at refrigerator temperature 
4o C and freezer temperature -20oC. The remaining 
enzymatic activity was estimated every week for a 
month . Pre-steady state kinetic analysis was performed 
using penicillin G at different concentration (8.9 , 10 , 
20 , 4.45 ,2.225 mg/ml) in 0.05M of phosphate buffer at 
pH 7 and estimate the enzyme activity , then the initial 
velocity (Vo) value was estimated. The relationship 
between [1/Vo] versus [1/So] was plotted to determine 
the Km and Vmax values according to Lineweaver-Burk 
reciprocal plot. 

Results and Disussion 

Ten isolate of total 33 isolates were β-lactamases 
producer using rapid iodometric method. Table (1) 
shown that the Acinetobacter baumannii A7 produced 
the highest amount 14.420 U/ml compared with another 
isolated . The high incidence of β-lactamases production 
by this bacteria and other genera may contributed to the 
increase and widely usage of β-lactam antibiotics that 
has selected strongly resistance bacteria10. Besides, 
most of β-lactamases genes located on self-transferable 
genetic factors, and the high level antibiotic resistance 
is frequently conferred through the transfer of such 
plasmids which mediated numerous resistance genes, 
including genes for multiple β-lactamases from different 
functional classes11. 
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Table (1): Screening the Acinetobacter baumannii producing β-lactamase enzyme.

No.Isolates
Enzyme activity

( Unit/ml)
Protein 
( mg/ml)

Specific activity
( unit/ ml)

A1 14.079 0.157 89.675

A2 7.553 0.147 51.381

A3 3.791 0.104 36.452

A4 4.412 0.131 32.681

A5 6.143 0.135 45.504

A6 10.312 0.137 75.270

A7 14.420 0.147 98.095

A8 3.120 0.136 22.941

A9 12.445 0.132 94.280

A10 14.140 0.148 95.540

Crude Extraction:

The β-lactamase enzyme was extracted from local 
isolation of A. baumannii after incubated it in 100ml 
brain heart infusion broth at 37ºC in the shaker incubator 
with 120rpm at 37°C for 24hrs. and washed with 0.05M 
sodium phosphate buffer pH 7.0, then lysis, breaking 
the cell wall of bacteria. After that estimate the enzyme 
activity in crude supernatant. The enzyme activity is 
6.875 U/ml, and specific activity 10.576 U/mg protein, 
as shown in table (2).

Ammonium Sulfate Precipitation

Precipitation of enzyme by ammonium sulfate is a 
useful method of concentration and is ideal as an initial 
step in purification12. The crude β-lactamase was carried 
out by adding of ammonium sulphate up to 80% saturation 
at 4ºC. The results of specific activity of supernatant , as 
its specific activity was (33.50U/mg).The precipitated 
protein was dissolved in a 0.05M phosphate buffer (pH 
7.0) and stored for further purification at 4ºC. El-Shora 
et al.,(2017)13 found that 75% saturation of ammonium 
sulfate when total activity and specific activity 1400 unit 
, 2.6 Unit/mg protein respectily from Staphylococcus 

sciuri ,1200 unit and 3.5 Unit/mg protein from K. 

pneumoniae. 

Ionic Exchange Chromatography 

After ammonium sulphate precipitation, the 
concentration of both the enzyme and low molecular 
weight impurities increases. The dialysate was passed 
through the ion exchange column DEAE-Cellulose. 
β-lactamase enzyme was obtained by using buffer 
solution (0.05M) sodium phosphate buffer. Absorbance 
of eluted fractions were measured at 280 nm upon the 
arrival of absorbance to the line of zero (line base), then 
same buffer with the NaCl gradient (0.1-1M) used to elute 
the bounded protein. Ionic exchange chromatography 
patterns showed one protein peak in wash and two peaks 
in gradient elution represented enzymic activity (tubes 
9-16). Those fractions pooled and tested for specific 
activity (33.70U/mg) a fold purification of (3.187) 
and enzymic yield of (50%) in parts. Figure (1) and 
this result agree with El-Shora et al.13; Abdul-Hussein 
et al.13. Hassan et al. used CMC calluses showed that 
there are two peaks appeared in washing step, while two 
protein peaks appeared by the gradient concentration of 



1896    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

sodium chloride.14 Result showed peak in washed protein after concentration by sucrose 57.2 U/ml, while peaks 
eluted proteins after concentration by sucrose 36.33 U/ml. The results were shown that there are two forms of 
enzyme (isozymes) which were appeared through the separation techniques. 

Figure (1): Ion Exchange Chromatatgraphy for β- lactamaese from Acinetobacter boumannii through 
DEAE-cellulose (2.5 X 20) cm. The column was washed with Buffer and Eluted with same buffer containing 

NaCl. Flow rate 60 ml/ hr and 5 ml Fraction. 

Gel Filtration Chromatograph:

Purifi cation of β-lactamase enzyme by gel fi ltration 
chromatography was done by passing the sample through 
Sephacryl S-200. Enzymes fraction from DEAE cellulose 
were pooled and passed through gel fi ltration column. 
Column was eluted by 0.05M sodium phosphate buffer 
and then the sample passed, fractions were collected up 
to 39 fractions. The fractionation yielded one protein 
peaks as absorbance reading at 280nm, only one peak 
appeared when reading absorbance at wavelength of 280 
nm and when determined for enzyme activity in resulting 

parts enzyme activity recorded in (13-19) the specifi c 
activity reached (111.525U/mg), fold of (10.545) and a 
yield (32.44%) as mentioned in Table (4-7) and Figure 
(4-8) and this result agrees with (Al-Jumaily et.al.4

who mentioned Klebsiella pneumonia β-lactamase has 
specifi c activity (23.75U/mg protein). Omeiri et al. 
reported a specifi c activity of 24.1 mg/protein from 
S. aureus with purifi cation fold of 102.3 and yield of 
58.74%.15 Many studies used ammonium sulfate, ionic 
exchange and gel fi ltration chromatography to purify 
β-lactamase enzyme. 16, 17 

 

Figure (2): Gel-fi ltration chromatography for purifi cation B- lactamaese from Acinetobacter boumannii by 
using Sephacryl S-200 column (1.5 X80) cm. The column was calibrated with (0.05M) sodium phosphate 

buffer pH 7; fl ow rate 60 ml/hrs and 5 ml/fraction. 
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(Table 2): Purification steps of β-lactamases produced from A. baumannii

Yield
(%)

Fold of 
putrefaction

Specific 
activity
(U/mg)

Protein
Conc.

(mg/ml)

Total 
activity
(Units)

Enzyme 
activity
(U/ml)

Volume 
(ml)

Steps

100121.8460.65056814.20040Crud extract

58.321.24027.0800.489331.25033.12510
Ammonium sulfate 
Precipitation 80%

503.18769.610.20428414.20020
DEAE cellulose Ion-

exchange

32.4410.545230.3250.040184.2599.21320
Gel-filtration 

Sephacryl-S200

Enzyme characterization

The molecular weight was estimated by gel filtration depending on the size of the separated molecules with their 
charge .It was possible that the different methods of estimation may be used Segal 17. Sephacryl S-200 (1.5 x 80) 
cm was used for estimation the molecular weight of purified β-lactamase from Acinetobacter bumannii. According 
to the logarithm molecular weight and elution volume/void volume (Ve/Vo) Table (3) standard curve the calculated 
molecular weight of the β-lactamase found to be (40.738) KD.

Table (3): Molecular weight of standard proteins.

Ve/VoProteins Strandard

2.75Pepsin (34.5 KD)

2.15Bovine Serum albumin (67 KD)

1.6Alkaine phosphatase (80KD)

1.2Catalase (232KD)

1.558Arginine Deaminase (143.548 KD)

2.58B-Lactamase from (40.738KD)

There are many studies like Issa et al. 16 showed 
that molecular weight of β-lactamase in staphylococcus 

aureus the was~ 30kDa that estimate by SDS-poly 
acryl amide gel electrophoresis. Furthermore, Al-
Jumaily et al. 4 recoded a molecular weight of 40 kDa 
for K. pneumoniae β-lactamase. Ranade et al. reported 
a higher molecular weight between 100 to 150 kDa 
for E.coli β-lactamase 18 . El-Shora et al. used SDS-

PAGE estimate the molecular weight in Staphylococcus 

sciuri and Klebsiella pneumoniae was 30 kDa, 28 
kDa respectively 17. Also Abdul-Hussein et al. found 
the enzyme purified from A. baumannii the molecular 
weight was 44.668KDa.13 



1898    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Optimum pH for β-lactamase activity: 

Table (4) shown the effect of reaction solution pH 
on the β-lactamase activity and stability. It has been 
noticed that the optimum pH of β-lactamase activity was 
7.0, and the activity began to decrease activity between 
pH values of 7.5-8.0. This result was compatible with 
that mentioned by (Ranade et al. 18, they found that the 
optimal pH activity was 7.0. El-Shora et al. mentioned 
that β-lactamase from Staphylococcus sciuri had 
optimum pH for the enzyme activity were around 7 
but optimum pH for the enzyme activity was 6.5 from 
Klebsiella pneumoniae.6 Hassan et al. mentioned the 
maximum enzyme activity was recorded at pH 7.0 
produced from Staphylococcus aureus.14 

Also from table (3) illustrates the pH profile for 
enzyme stability, the obtained results showed a maximum 
stability at pH 7 as the enzyme retained its entire activity. 
The enzyme was stable at pH 7.0 and retained its entire 
activity. The enzyme was stable at pH 7.0 and retained 
more than 80% of its entire activity, while at pH values 
6, 6.5, 7.5 and 8.0 the enzyme lost about 100% of its 
total activity. Issa et al. found that β-lactamase enzyme 
was stable at values pH between 6 – 6.5 – 7. 17 Hassan et 

al. found that maximum enzyme stability was recorded 
at pH range from 6-7.5 for Staphylococcus aureus. 15 

Table ( 4 ) : Effect of different pH on activity of purified B-lactamase from 

 Acinetobacter baumannii. 

 pH
Enzyme activity 

( unit/ml)
Enzyme stability

( unit/ml)

6.0 3.242 1.292

6.5 4.315 1.642

7.0 5.656 4.405

7.5 5.314 3.352

8.0 4.559 0.731

The optimum temperature for β-lactemase 
enzyme activity and stability : 

Each enzyme works within a range of temperature 
specific to the type organism. Purified β-lactemase 
from A. baumannii . Showed the highest activity at 
40 oC figure (3). The activity at temperature 30 and 
35 was higher than 25 and 45 oC. These results were 
compatible with those of El-Shora et al. who mentioned 
that the optimal temperature for enzyme was most active 
at 40 ⁰C when β-lactamase purified from Klebsiella 

pneumonia while 35 ⁰C from Staphloccous sciuri .6 

Also, figure (4) explains the influence of temperature on 
purified β-lactamases stability upon 30 min incubation at 
different temperature ranged from 25-45oC. The enzyme 
showed a maximum stability at 40 oC as it retained the 
entire activity, besides the enzyme retained move than 
60% of its entire activity at temperatures between 30-35 

oC, and 50% of total activity at 45 oC. The gradual loss in 
enzyme activity could be because of temperature effect 
on the tertiary structure of the enzyme or, and distortion 
in the active site of protein due to loss of activity to the 
breakdown of substrates . 19, 12 
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Figure (3) : Effect the temperature © on enzyme stability and enzyme activity of purifi ed B-lactamase from 
Acinetobacter baumannii. 

Determination Km, Vmax Values:

The penicillin G was used as substrate to determine the kinetic constants of purifi ed β-lactamase , As shown in 
fi gure (4) relation between substrate concentration penicillin G and enzyme activity used Lineweaver-Burk, Km was 
0.27mM and Vmax was 10.86 mmole/min. El-Shora et al. reported that Km value of 175.43 μg /ml and Vmax of 7.69 
U/ mg protein for Staphylococcus sciuri β-lactamase. 20 On the other hand, a Km value of 222.22 μg/ ml and Vmax 
of 8.33 U/ mg protein were recorded for Klebsiella pneumonia β-lactamase. Also, Omeiri et al. reported that the Km 
and Vmax values of 111 μg /ml and 16.66 U /mg protein for Staphylococcus aureus β-lactamase. 15

Figure (4): Determination of the Km value of β-lactamase with the use of a double resciprocal plot of the 
enzymic rate (mmole/min) against substrate concentration (mM).

 (Vmax = 10.86 mmole/min) (Km = 0.27 mM)
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Abstract

Malignant soft tissue tumors are usually identified and characterized by conventional magnetic resonance 
imaging (MRI) due to its high resolution on soft tissues. However,combinationof advanced MRI and 
conventional MRI increases the accuracy. This study was conducted to assess the characteristics of apparent 
diffusion coefficient(ADC) and time intensity curve (TIC) in dynamic contrast-enhanced MRI (DCE-MRI) 
in malignant soft tissue tumors. A cross-sectional study was conducted inDr. Soetomo Hospital, Surabaya, 
Indonesia. Demographic and clinical data, theclassification of malignant soft tissue tumor, histopathological 
examination results, ADC value, and TIC of DCE-MRI were collected.Between 1st January2018 and 30th 
August 2020, 30 malignant soft tissue tumors were included of which the most common malignantsoft tissue 
tumorsoccurred in those who were older than 50 year (30.0%) and located in the femur (33.3%). The most 
common tumor was synovial sarcoma (23.3%) and undifferentiated pleiomorphic sarcoma (20.0%). Type 
4 and 3 of TIC were found in 92.0% and 8.0%, respectively. The overall mean of ADC and steepest slope 
were 0.84x10-3±0.14x10-3mm2/sand 15.8%±19.9%, respectively. The highest and the lowest mean ADCwas 
observed in squamous cell carcinoma and squamous cell carcinoma, and malignant peripheral nerve sheath 
tumor (MPNST), respectively. In contrast, the highest and the lowest steepest slopewas found in MPNST and 
squamous cell carcinomawith 75.43% and 2.45%, respectively.In conclusion, information of TICparameters 
such as ADCvalue and steepest slope might potentially be used in determining the histopathologic types of 
malignant soft tissue tumors. 

Keywords: apparent diffusion coefficient; time intensity curve; advanced MRI; soft tissue tumor; maximal 
peak enhancement. 
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Introduction

Soft tissue tumor is a tumor occur in muscles, 
tendons, ligaments, fascia, peripheral nerves, fibrous 
tissue, fat, and blood vessels.1,2It may appear as benign 
or malignant types with two clinical appearances, 
either neoplasm or non-neoplasm.The benign cases 

are found in 300/100,000 population per year, while 
the malignant cases are found in 5/10,000 population 
per year (approximately 1% of all malignant tumor 
patients) with varying prognosis depending on the early 
diagnosis, treatment effectivity, and follow-up of the 
case reccurency.2 

Magnetic resonance imaging (MRI) is one the 
imaging modalities in identifying and characterizing 
soft tissue abnormalities due to its high resolution on 
soft tissue.MRI has become the main radio-diagnostic 
tool in determining the tumor staging prior to biopsy, the 
therapeutics approaches,as well as thetreatment follow-
up.4Despite of its high sensitivity (90%), conventional 

DOI Number: 10.37506/ijfmt.v15i3.15592
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MRI has a low specificity (37%) in differentiating 
benign and malignant soft tissue tumors due to its non-
specific appearances and characteristics.5Therefore, 
advanced MRI on soft tissue tumor have been developed 
and combined with conventional MRI to achieve higher 
accuracy. Advanced MRI itself consists of perfusion 
dynamic contrast-enhanced magnetic resonance (DCE-
MRI) with color mapping image, proton magnetic 
resonance spectroscopy, diffusion weighted imaging 
(DWI), and inphase and opposed phase of MRI.4 

DWI can be quantitatively evaluated using apparent 
diffusion coefficient (ADC) which reflects water 
molecules movement (i.e., diffusion) in various tissues. 
Therefore, tumor matrix and its cells’ composition 
may affect DWI and ADC. Quantitative assessment 
of imaging using ADC has also been proven to be 
beneficial in differentiating benign and malignant 
tumorsand reflectingthe histological characteristics.6A 
studyalso showed that tumor cellularity degree 
was negatively correlated to the ADC.7Apart from 
DWI and ADC, dynamic contrast-enhanced of the 
vascularization in tumor and tumor-like lesions could 
also be quantitatively assessed using time intensity 
curve (TIC) and qualitatively assessed based on its slope 
which expressed in % per minutes. This method has 
several important advantages, including the ability:(a) 
to characterize the soft tissues;(b) to determine thelocal 
staging of a tumor; (c)to identify the active site of a 
tumor through MRI-guided biopsy; (d)to monitorthe 
preoperative chemotherapy; (e)to detect the residual 
or recurrent lesions; and (f) todifferentiate tumor and 
fibrosis.8 

Assessing the ADC and TIC in advanced MRI, 
may provideinformationregarding the physiological 
characteristics of soft tissue tumors which later may help 
radiologists to characterize the vascularization of the 
soft tissue tumors, along with the angiogenesis patterns. 
Advanced MRI may also be usedin evaluating the effect of 
anti-angiogenic treatment in soft tissue tumorswhichare 
unable be observed in histopathological examination. 
This study sought to assess the characteristics of TIC and 
ADC ofadvanced MRI in malignant soft tissue tumors. 
The results might provide important information that 
help to improve the diagnostic accuracy and treatment 
evaluation in malignant soft tissue tumors. 

Materials and Methods

A cross-sectional study was conducted in 
Department of Radiology, Dr. Soetomo Hospital, 
Surabaya, Indonesia. Demographic and clinical data, 
the classification of malignant soft tissue tumors, 
histopathological results were retrospectively retrieved 
from all patients’ medical records from1st January2018 
to 30th August 2020. The inclusion criteria of patients 
were as follows: (1) all patients who undergone DCE-
MRI examinationfollowed by the ADC evaluationand 
(2) the diagnosis of soft tissue tumor wasconfirmed 
based on histopathological examination.All patientsthat 
had imaging with clearly defined artefact in DWI, 
no TIC graph shown in the region of interest (ROI), 
and those with history of neoadjuvant therapy, either 
chemotherapy or radiotherapy were excluded. The 
malignant soft tissue tumorswereclassified based on the 
World Health Organization (WHO) 2013 classification.2 

A Siemens MagnetomSkyra 3T MRIwas used as 
the radio-diagnostic examination. An initial plain MRI, 
including coronal, sagittal, and axial T1W, T2W, and 
short tau inversion recovery (STIR) sequence were 
performedfollowing the DCE-MRI and DWI sequence. 
Post-contrast images of the conventional FS T1W in 
three planes were also assessed after DCE-MRI. 

A single-dose contrast agent, gadotericacid 0.2 
mmol/kgBW, was injected intravenously in a rate of 
3-3.5 mL/s through the antecubital vein. Next, 20 mL 
of normal saline was injected following the contrast 
agent to empty the dry vessels and to ensure that the 
contrast entered the systemic circulation as a coherent 
bolus. Then, DCE-MRI was performed using T1 TSE 
3D sequence of 30-40 slice per slab, TR/TE 5.48/1.97 
ms, Fov read 200, and Fov phase 100. ADC and TIC 
were interpreted blindly by two musculoskeletal 
radiologists with more than 5 years of experience. The 
ROI placement was limited to three circular intra-lesion 
areaswith 10-55 mm2. 

ADC and the parameters of TIC were collected. 
ADC was defined as a logarithmic down slope of 
the signal intensity among two or more b values as 
expressed in mm2/s.9 TIC was classified into five types 
according to the classification proposed by Drapé.10The 
estimation ofthe steepest slope of TIC was performed 
to measure the initial uptake of the contrast agent,11 
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while the TIC enhancement parameter was measured using the steepest slope and the maximal enhancement relative 
(MER).11Steepest slope and MER were calculated based on formula as follows:

 

 

Results

Patients’characteristics

A total of 30 malignant soft tissue tumors were includedin the study of which 15 patients (50%) were male 
with the mean age was 51.7±16.5 years. More than half of the patients (n=16, 53.3%) aged more than 50 years and 
no cases were reported in those younger than 20 years (Figure 1A).The most common location of the malignant 
soft tissue tumorswas reported in femur(n=10, 33.3%). Elbow, supraclavicular, and wrist were the least common 
locations of malignant soft tissue tumor with 1 case was reported for each location (Figure 1B). 

Figure 1. The characteristics of the patients with malignant soft tissue tumorbased on: (A) age group and (B)
tumor location. 
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Since the ROI placement was repeated times, the 
total TIC of patients was 90. Based on type of TIC, 7 
(8%) malignant soft tissue tumorsbelonged totype 3 
and 83 (92%) was type 4. No other types (type 1, 2, 
and 5) were observed in this study. The most common 
histopathological types were synovial sarcoma (23.3%) 

and undifferentiated pleiomorphic sarcoma (20.0%). 
A radiodiagnostic result of a 55-year-old woman with 
left femur tumor that was diagnosed as undifferentiated 
pleiomorphic sarcoma is presented as a case illustration 
(Figure 2). 

Figure 2. A case illustration of the radiodiagnostic result of a 55-year-old woman with left femur tumor 
which diagnosed as undifferentiated pleiomorphic sarcoma. (A)Diffusion weighted imaging (DWI) 

sequenceappears to be restricted diffusion in areas with malignancy.(B) Apparent diffusion coeffi cient 
(ADC) sequenceappears unrestricted diffusion in areas with malignancy. (C) Axial cross-section image after 
injection of contrast dynamic contrast enhancement. (D)Time intensity curve (TIC) graph generated after 

placement of ROI shows type 4 TIC. 
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TIC signal intensity enhancement parameters

The overall mean values of ADCwas0.84±0.14x10-

3mm2/s, steepest slopewas 15.88%±19.93%and MER 
was 129.39±76.06% (Table 1).Our study showed that 
squamous cell carcinoma and rhabdomyosarcoma had 
the highest mean ADC, both 0.999x10-3 mm2/s and 
malignant peripheral nerve sheath tumor (MPNST) and 
malignant round cell tumor had the lowest mean ADC, 

0.611x10-3 mm2/s and 0.749x10-3 mm2/s, respectively 
(Table 1). Squamous cell carcinomahad the lowest 
steepest slope whileMPNSThad the highest steepest 
slope with 2.45% and 75.43%, respectively. The mean 
MER in myxofibrosarcoma (267.87%) and primitive 
neuroectodermal tumor (PNET) (251.01%) were the 
highest among other malignant soft tissue tumors.The 
lowest MER wasfound in leiomyosarcoma (26.55%) 
(Table 1). 

Table 1. Mean ADC, steepest slope, and MER based on the histopathological types of malignant soft tissue 
tumors (n=30)

Histopathological types 
Mean value

ADC(10-3 mm2/s) Steepest slope (%) MER (%)

Adenocarcinoma 0.935 8.08 135.51

Leimyosarcoma 0.913 23.98 26.55

Malignant round cell tumor 0.749 29.63 88.45

Malignant mesenchymal tumor 0.840 4.45 153.17

MPNST 0.611 75.43 150.71

Myxofibrosarcoma 0.988 7.11 267.87

Myxoid liposarcoma 0.829 13.01 67.38

PNET 0.933 12.66 251.01

Rhabdomyosarcoma 0.999 3.79 143.13

Squamous cell carcinoma 0.999 2.45 183.07

Synovial sarcoma 0.828 16.01 134.61

UPS 0.798 14.15 109.56

All types 0.84±0.14 15.88±19.93 129.39±76.06

ADC, apparent diffusion curve; MER, maximal enhancement relative; MPNST, malignant peripheral nerve 
sheath tumor; PNET, primitive neuroectodermal tumors; SD, standard deviation; UPS, undifferentiated pleimorphic 
sarcoma. 
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Discussion

In the present study, malignant soft tissue tumors 
were prevalent among those older than 50years and 
occurred equally in both genders. Similar findings were 
observed in a previous study.13 Furthermore, our study 
also showed that type 4 and type 3 TIC were the most 
common TIC types. A previous study found that 50% 
of the patients with malignant soft tissue tumor had 
type 4 TIC, 33% had type 3 TIC, 17% had type 2 TIC 
patients, and no patient had type 1 and type 5 TIC.14High 
perfusion and permeability of endothelial could be 
reflected withhigh enhancement intensity and contrast 
uptake in advanced MRI.The TIC type reflects dynamic 
changes in blood flow and intra-tumor perfusion. The 
pattern on TIC could suggest the physiology of tumor 
tissues, where this pattern can be used to determine the 
angiogenesis patterns the tumors.14 

ADC is potentially to be used to differentiate benign 
and malignant soft tissue tumors. A study found that the 
mean of ADC of soft tissue tumorswas 0.90±0.70x10-

3 mm2/s and has been proven to be beneficial in 
differentiating benign and malignant tumors.15Another 
study also found similar mean ADC, 0.84±0.14x10-3 

mm2/s and suggested negative correlation between ADC 
and tumor cellularity degree.7 Moreover, a studystated 
that the mean ADC >2.5x10-3 mm2/s yielded a high 
sensitivity (80%) and a high specificity (100%) in 
diagnosing cysts and benign cystic lesions.16 ADC is 
relatively low in several types of non-myxoid malignant 
tumors, including MPNST, lymphoma, undifferentiated 
high-grade pleomorphic sarcoma, and Ewing sarcoma.(4) 
This supports our current findings which showed lower 
ADC in MPNST and undifferentiated pleomorphic 
sarcoma compared to myxoid liposarcome and myxoid 
fibrosarcoma.

The steepest slope graphmight help to differentiate 
benign and malignant soft tissue tumors.14A study 
found that the steepest slope increasefor >30% per 
minute was observed in 84% of malignant soft tissue 
tumors.12 Malignant tumor has a high vascularization 
and a relatively limited interstitial space which results 
in a high rate of achieving the contrast-enhanced state. 
In contrast, benign tumor has a low perfusion rate and 
a relatively wide interstitial space resulting to a late 
contrast-enhanced state. Our findings are in line with the 

study by Tucbileket al.12 High microvascular density and 
infiltrated muscle tissue will lead to the early contrast-
enhancement in DCE-MRI and tend to have higher 
steepest slope.17Nevertheless, although the malignant 
tumors usually have higher contrast-enhancement, 
several benign tumors such as hemangioma, myositis 
ossificans, and aggressive fibromatosis, may show high 
contrast-enhancement.12 

Our study suggested that that the mean MER tended 
to be higher in type 4 TIC than type 3 TIC and early 
contrast-enhancement indicated malignancy in the 
histopathologic examination. These findings are in line 
with a previous studythat stated the benefits of TIC in 
differentiating benign and malignant lesions.14Another 
study also found that rapidly growing and rapidly washing 
out of TIC consistently reflect tumor malignancy.18 

This study has some limitations. Although we 
retrieved the data for two-year period, the number 
of patients that were eligible was relatively small. In 
addition, limited ROI placements in our study which 
was only threeand different sampling locationsmight 
potentially cause variability. 

Conclusion 

Understanding of ADC and TIC parametersof 
advanced MRI of the malignant soft tissue tumors is 
important to determine or distinguishthe histopathologic 
type. In the present study, type 4 and 3 are two of the 
most common TICamong malignant soft tissue tumors. 
Our initial data suggest that ADC, steepest slope, and 
MERmight potentiallycorrelated with the type of 
malignant soft tissue tumors. However, further studies 
are warrant to provide more robust data. 

Acknowledgement: We would like to thank Dr. 
Soetomo Hospital Surabaya, Indonesia in providing the 
data for analysing. 

Ethical Clearance: The protocol of this study 
was approved by Institutional Ethics Committee of 
Dr. Soetomo Hospital, Surabaya, Indonesia, 0162/
LOE/301.4.2/X/2020. 

Source of Funding: Self 

Conflict of Interest: Nil 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1907

References

1. Sjamsuhidajat Rand Jong WD. Soft Tissue Tumor. 
In: Sjamsuhidajat R and Jong WD, editor.Buku 
Ajar IlmuBedah.2nd ed. Jakarta: EGC; 2005.

2. Mahyudin F. Diagnosis dan Terapi Tumor 
Musculoskeletal (Multidisiplin Approach).Jakarta: 
SagungSeto. 2018.

3. Bruno F et al. Advanced magnetic resonance 
imaging (MRI) of soft tissue tumors: techniques and 
applications. Radiologia Medica. Springer Milan. 
2019;124(4):243–252. doi: 10.1007/s11547-019-
01035-7.

4. Costa FM, Ferreira EC, Vianna EM. Diffusion-
weighted magnetic resonance imaging for the 
evaluation of musculoskeletal tumors.Magnetic 
Resonance Imaging Clinics of North America. 
2011;:159–180.doi: 10.1016/j.mric.2010.10.007

5. Subhawong TK, Wilky BA. Value added: 
Functional MR imaging in management of bone 
and soft tissue sarcomas.Current Opinion in 
Oncology. 2015;27(4):323–331; doi: 10.1097/
CCO.0000000000000199.

6. Koh DM, Collins DJ. Diffusion-weighted MRI 
in the body: Applications and challenges in 
oncology.American Journal of Roentgenology. 
2007;188(6):1622–1635; doi: 10.2214/
AJR.06.1403.

7. Maeda M. et al. (2007) ‘Soft-tissue tumors 
evaluated by line-scan diffusion-weighted imaging: 
Influence of myxoid matrix on the apparent 
diffusion coefficient’, Journal of Magnetic 
Resonance Imaging, 25(6), pp. 1199–1204; doi: 
10.1002/jmri.20931.

8. CostaFM, CanellaC,GasparettoE. Advanced 
magnetic resonance imaging techniques in 
the evaluation of musculoskeletal tumors.
Radiologic Clinics of North America. Elsevier 
Inc. 2011;49(6):1325–1358; doi: 10.1016/j.
rcl.2011.07.014.

9. Westbrook C, Roth K, Talbot J. MRI in Practices. 
4th ed. United Kingdom: Blackwell Publishing Ltd. 
2011.

10. Drapé JL.Advances in magnetic resonance imaging 
of musculoskeletal tumours. Orthopaedics& 
traumatology, surgery &research : OTSR. Elsevier 
Masson SAS. 2013;99(1 Suppl):S115–S123; doi: 
10.1016/j.otsr.2012.12.005.

11. De Coninck T et al. Dynamic contrast-enhanced 
MR imaging for differentiation between 
enchondroma and chondrosarcoma’ European 
Radiology. 2013;23(11):3140–3152; doi: 10.1007/
s00330-013-2913-z.

12. Tucbilek N et.al Dynamic contrast enhanced 
MRI in the differential diagnosis of soft tissue 
tumors. European Journal of Radiology. 2005;53; 
doi:10.1016/j.ejrad.2004.04.012

13. LeeJH et al. Development and Validation of 
Nomograms for Malignancy Prediction in Soft 
Tissue Tumors Using Magnetic Resonance 
Imaging Measurements.Scientific Reports. Nature 
Publishing Group. 2019;9(1); doi: 10.1038/s41598-
019-41230-0.

14. Park MY et al. Preliminary experience using dynamic 
MRI at 3.0 tesla for evaluation of soft tissue tumors. 
Korean Journal of Radiology. 2013;14(1):102–
109; doi: 10.3348/kjr.2013.14.1.102.

15. PekcevikY et al. Characterization of Soft Tissue 
Tumors by Diffusion-Weighted Imaging. Iran 
J Radiol. 2015;12(3):e15478; doi: 10.5812/
iranjradiol.15478v2.

16. SubhawongTK, JacobsMA,Fayad LM. Insights 
into quantitative diffusion-weighted MRI for 
musculoskeletal tumor imaging.American Journal 
of Roentgenology. 2014;203(3):560–572; doi: 
10.2214/AJR.13.12165.

17. LangN,SuMY, XingX, YuHJ, Yuan H. 
Morphological and Dynamic Contrast Enchanced 
MR Imaging Features For The Differentiation Of 
Chordoma And Giant Celll Tumors In The Axial 
Skeleton. J MagnReson Imaging. 2017;45(4):1068-
1075; doi:10.1002/jmri.25414. 

18. Sundareswaran N dan Elanchezhian E, ‘ Role 
of Time Intensity Curve in Dynamic Contrast 
MRI Evaluation of Soft Tissue Tumor’, 2020; 
5(2):B60-B65; doi:10.21276/ijcmsr.2020.5.2.14. 



1908    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Effect of Castration on Bone Healing in Male Rabbit Model; 
Clinical, Histopathological and Radiological Study

Ahlam J. AL-Khamas1, Zainab J. Malik2

1Assist Prof, Anatomy and Histology Department, 2Lecture, Surgical and Obstetric Department,  

Veterinary Medicine College- Al- Qasim Green University, Iraq

Abstract

Twenty male rabbits were used in the current study. The rabbits were classified into two groups (castrated 
and un-castrated). Injected by solution consists from Ketamine HCL (40 mg /Kg/B.W/IM) and xylazine HCl 
(20mg /Kg B.W/IM). The first group was uncastrated while the second group was castrated and waiting one 
month. For both groups, at the middle of lateral aspect of the femoral region, a 5mm in diameter bore in the 
femoral bone was made by a medical drill device. The clinical signs showed some manifested such as pain, 
edema and fever in the castrated group more than the un-castrated group. The last clinical signs disappeared 
during two to three days in the un-castrated group and (5-7) days in the control group. Examination of 
radiological of both groups revealed reaction of the periosteal was begin at 2nd week in the second group 
while in the castrated group which started at the ending of 3rd week in the first group. The fracture was 
disappeared at 4th week in the second group. The bony mass was redesigned into the lamellar bone in 4th 
week in the second group, that characterized by adhesion of the bone with the external callus. Our study 
showed that the fracture healing morebest quantity and quality in the second group than in the first group. 
The histopathological examination showed osteoclast, osteoblast and the periosteal reaction started at (15-
30) days after operation more in the second group than the first group. Moreover, the osteocytes is a presence 
in more in the uncastrated group than the first group. 

Keywords: Bone healing, Castration, Hormonal effects and Rabbits

Introduction 

The mechanical characterization of bone has tension 
as same as cast iron, but it is more flexible and lighter. The 
material inside the bone is not homogenous like plastic, 
metal and iron that used in orthopedic implants (1). Bone is 
a highly specialized form of connective tissue that offers 
support and protection to the internal organs. Mechanical 
functions include protection, shape formation, aid in 
movement, and sound transduction. Synthetic function 
occurs in the process of “Haematopoiesis” as the 
bone marrow contains hematopoietic stem cells. Bone 
tissue represents the main mineral storage of calcium 
and phosphate in the form of “Hydroxyapatite”. Fatty 
marrow offers a fat-storage function as well. Acid-Base 

balance forms another metabolic function of bone as it 
is considered a buffering system to the blood against 
excessive pH changes by absorbing or releasing alkaline 
salts (2). Bone cure is a complicated, unique procedure 
(3,4). It could be finished without scar formation, some 
the fractures do not heal (5, 6, and 7). The angiogenesis 
has a significant role in the regeneration process (8). The 
fracture heals through many reactions complex steps 
that included regeneration of the tissue, which results 
in healthy bone (9). Bone regeneration leads form bone 
support functional requirements (10). The fracture cure is 
remarkable repair processes to form bone same original 
form. The explanation of the bone healing process is 
complicated because it required cellular homeostasis 
(11). Dysfunction of adults’ sex organs is main cause of 
bone problems and its loss. Declines of estrogen lead to 
osteoporosis in females. The decline of testosterone leads 
to hypogonadism that is marked by low testosterone 
levels. The decline of estrogen in females and the decline 
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of testosterone in males lead to loss of the elements from 
the bones and decrease mineral density and an increase 
in the probability of the fracture occurrence. Wherever 
hypogonadism in male has related to the bone problem 
(12).

Materials and Methods

Twenty male rabbits were chosen from Animal 
house in Veterinary Medicine college - Al-Qasim Green 
Uni. Weight Average of animals was (1.5-2.5) Kg, and 
Age Average of animals was (6- 11) months. 

Surgical procedure:

The animals were not allowed to eat food for one day 
and water for 12 hours before the operation, Sterilization 
of the surgical site and side area of the femoral bone. 
Administration penicillin-streptomycin ten g/20 mg/kg 
B.W/IM before operation (60) minutes to reduce the 
side effect. Administration by ketamine HCL 40 Mg/ kg 
of body weight/IM (5)% and xylazine HCL (20) mg/kg 
B.W/IM (2)%. 

A 5mm hole by a drill, up to my concern, will not 
show a major difference between the two groups in 
reference to healing.

Clinical examinations: 

The animals were examined clinically and 
physically where temperature degree, pulse, respiration 
rate, urination and defecation during one week after the 
operation.

Radiological Examination: 

Both groups were examined by radiographic every 
week by for estimation of fracture healing degree; the 
images were taken in lateral position.

Histopathological Examinations:

Biopsy of the bone was taken at (15) day and (30) 
day after the operation. A biopsy was kept in formalin 
(10) %, then treated by alcohol and put in paraffin wax 
after the block it at (5-6) mm and stained with Eosin and 
Hematoxyline then examined (13). 

Results and Discussion

Clinical inspection: 

According to our results, clinical signs were local 
edema, fever, pain, and Pus in the castrated group. 

While the clinical signs in non-castrated group are 
less than the second group but it disappeared at the (4-
5) days after operation, it is included redness, edema, 
fever and pain at the second day of the operation 
because the blood flow is increased and blood vessels 
become dilated leading to increase permeability, that 
results in transport of WBC and inflammatory cells 
outside of blood vessels associated with production 
of local edema, this result was in agreement with (14). 
The testosterone is stimuli biomechanical stability of 
fractures in gonadal male. The testosterone has great 
role in bone maintenance and development. The receptor 
of androgen was founded for representing in osteoblasts, 
osteoclasts, osteocytes and pluripotent mesenchymal 
bone marrow stromal cells, and the androgens have a 
direct role in bone cells function and bone metabolism 
(15,16). Some reports of androgen insensitivity syndrome 
showed partial or complete decreasing of testosterone 
receptor(17). These studies support a direct role of 
testosterone in bone maintenance. The testosterone 
hormone has indirect e‐ects on bone by aromatization 
(18), in the males who suffer from aromatase lack showed 
osteoporosis or osteopenia (19,20,21,22). Decrease or loss 
of androgen receptor leads to decrease in bone mass 
and an increase in separation (23,24,25,26). The pain was 
due to edema that formed around the fracture resulting 
in increased pressure on the nerves. The inflammation 
stimulates secretion of prostaglandin that leads to 
vasodilatation resulting in aggregation of inflammatory 
cells in the fracture area. All these processes ceased after 
(6th -7th) days after operation in castrated group, but 
in non- castrated group the clinical signs, the severity 
was less than castrated group and the process disappear 
at (3rd-4th) day due to thyroid hormones which have 
vascular effect and formation of phagocytes cells and 
caused increased inflammation severity and stimulated 
growth of blood vessels, that same with results of (27). 
Furthermore, the decrease of the blood supply leads to 
the formation of WBC and plasma that causes increased 
acidity and oxygen, decreasing resulting swelling and 
inflammation.

Radiological examinations: 

Examination of fracture radio-graphically of 
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both groups was done every week to determine the 
healing degree as: In the 1st week, in both groups, the 
radiological sign was clear fracture line, local swelling 
without periosteal reaction. At the second week no clear 
fracture in the castrated group was observed, while 
the fracture was not clear with the beginning of the 
periosteal reaction in non- castrated group. In 3rd week 
the periosteal reaction occurs away of the fracture line in 
non- castrated group (Fig. 1). At 4th week the fracture is 
invisible with regeneration, for taking the normal bone 
shape in non- castrated group. 

1- Castrated Group: 

The 1st week: periosteal reaction was not apparent 
(Fig. 1).

The 2nd week: periosteal reaction was not apparent 
(Fig.2).

The 3rd week: line of the fracture was visible with 
little periosteal reaction. 

The 4th week: line of fracture is an invisible clear 
periosteal reaction, forming of callus and formation 
bridge for filling area(Fig. 3).

2- Non-castrated Group:

The 1st week: apparent fracture line, without 
periosteal reaction (Fig.1).

The 2nd week: unapparent fracture, little periosteal 
reaction (Fig.2).

The 3rd week: apparent periosteal reaction; invisible 
fracture line, the callus production, and forming bridge 
were observed.

The 4th week: many try to uniting the extended and 
new bone production (Fig. 3).
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The fracture cure could occur without noticeable 
callus in cancellous or cortical bone, that called primary 
bone healing, it does not include the formation of the 
callus if the periosteum was removed due to low blood 
supply (28). 

Histopathological Results 

1- Castrated groups:

Subgroup the fifteenth day after operation:

The histopathological of the castrated group at 
fifteenth day after operation demonstrated the formation 
of a large amount of granular tissue with thick gelatin 
fiber that pierd with early mineralized bone trabecula. 
(Fig. 4A)

Subgroup the thirtieth day after operation:

The histopathological of castrated group at thirtieth 
day after the operation revealed a thick bone trabecula 
that loss of normal lamellar pattern with a large number 
of osteoclast surrounding (Fig.5A)

2- Non- castrated groups:

Subgroup the fifteenth day after operation:

The histopathological of non- castrated group at 
fifteenth day after operation showed the formation 
of a large number of osteoprogenitor cell from the 
surrounding periosteum (to Fig. 4B)

Subgroup the thirtieth day after operation:

The histopathological is during this period that 
characterized the formation of normal bone lrabecuile 
structure with clear trabecula lamellae. (Fig.5B)

When we are showing the histopathological results, 
significant differences between castrated and uncastrated 
groups were observed. However, the results of the un-
castrated group were better than castrated group and 
these results cause by the testosterone role in healing 
because the fracture healing including differentiation, 
proliferation, and mineralization of osteoblasts. The 
critical-size fractures do not cure without mechanical 
supporting (29). The testosterone hormone helps to build 
the bone. The histological examination is making on 
cortical and trabecular bone revealed castrated and un-
castrated treated fractures (30). 

Testosterone has a direct and indirect effect on 
the bone (31) by transferring to estrogen by a process 
called aromatization directly. By indirect methods, 
the testosterone reacts with and activates AR, and 
transport it inside the nucleus to link with androgen 
response. Which lead to the transcription of some genes, 
for example, Bglap, Colla1, and AKP2 are activated 
(32,33). The testosterone has non-genomic influenced 
by stimulation PI3K/Akt (34,35). The testosterone 
reacts with c-Jun/c-Fos resulting in inhibition of the 
c-Jun N-terminal kinase. Since these actions are anti-
apoptotic, that are useful for osteoblasts differentiation. 
The testosterone has significant effect on the bone by 
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increase regeneration by the production of IGFs and TGF-b and reduces the production of IL-6 receptors (36). IGFs 
and IGF-binding proteins help to increase differentiation and osteoblast proliferation (31). Moreover, the testosterone 
has an anti-resorptive effect by decreasing bone reabsorption (33). Also, these pathways have main roles in many 
stages of bone cure. Our results found that osteoclastic activity was stimulated by testosterone hormone. Testosterone 
causes many different effects on several bones cells types, and increase bone cell proliferation and stimuli apoptosis 
in the bone (11). 

 

Conclusion

In this study we were obtained that the androgens 
very important to healing the wound and regeneration 
the bon, so the un-castrated animal give best result when 
compare with castrated group 
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Abstract 

Hamstring tightness is the reduction of the hamstring muscle’s ability to lengthen from a neutral position 
accompanied by a feeling of limitation or discomfort in the posterior thigh. Shortening of the hamstring 
can cause misalignment of the trunks, reduce neuromuscular efficiency, increase energy expenditure, and 
excessive strain to the knee joint. Foam rolling can improve joint range of motion, neuromuscular function, 
reduce muscle and myofascial pain and regulate muscle tone. The aim of this study was to assess the immediate 
effect of vibrating foam roller on the hamstring muscle’s EMG amplitude in healthy subjects with hamstring 
tightness. The subjects of this study were 14 healthy males age 20-45 years, with hamstring tightness (KEA 
>20°). They divided into 2 groups, the Vibrating Foam Roller (VFR) group and the Non-Vibrating Foam 
Roller (NVFR) group. The outcome measured is the amplitude of maximum isometric contraction of Biceps 
femoris (BF) and Semitendinosus (ST) in knee flexion angle 30 and 90 recorded by surface EMG. The 
VFR group showed increase of BF30 197,23+26,27 (p value = 0,016) BF90 174,26+46,72 (P value= 0,033) 
and ST90 197,48+18,36 (p value=0,005). NVFR group showed decrease of BF30 130,9+24,18 (p value = 
0,07) BF90 116,09+33,71 ST30 144,63+28,67 (p value 0,685) and ST90 155,63+53,07 (p value 0,526). The 
Δ amplitude EMG results between the two groups were significant difference in BF30 (p value = 0,002) 
and BF90 (p value = 0,001). This study concluded that vibrating foam roller significantly increased the 
hamstring muscle’s EMG amplitude.

Keywords: foam rolling; hamstring tightness; vibrating foam roller, surface electromyography. 

Introduction

Hamstring tightness is the reduction of the hamstring 
muscle’s ability to lengthen from a neutral position 
accompanied by a feeling of limitation or discomfort in 
the posterior thigh1. Hamstring tightness often occurs 
due to the adaptive shortening of muscle structures, 
especially the myofascial tissue. Knee Extension Angle 
(KEA) is one of standard measurement of hamstring 
tightness. The patient is in supine position, the hip is 
flexed 90° and the knee was moved into full extension 
until he feels discomfort in his posterior thigh. The KEA 
is the degree of knee of knee flexion in terminal extension. 
KEA more than 20° shows hamstring tightness2. 

Individuals who work while sitting for 6-8 hours 
per day have a risk of experiencing hamstring tightness 
with a prevalence of 85.7%3. A study by Naqvi et al. 
(2017) on healthy students found 35% of subjects had 
hamstring tightness4. Kanishka et al. (2019) found a 
prevalence of hamstring tightness in sewing machine 
operators of 83.4%, with 40% of them having symptoms 
of low back pain5.

Shortening of the hamstring muscles can cause 
misalignment of the trunks, reduce neuromuscular 
efficiency, increase energy expenditure and give 
excessive strain to the knee joint6. In athletes’ 
populations, limitation of hamstring flexibility can 
produce musculoskeletal symptoms such as reduced 
strength, stability and muscle endurance. This will 
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increase the risk of repetitive injuries, decrease athletic 
performance, and affect the psychosocial aspects of 
athletes7.

The use of foam roller to relax myofascial tissue 
and by that, increasing muscle flexibility is currently 
emerging because it is easy, economical and can be done 
independently8. Foam rolling application can improve 
joint range of motion, neuromuscular function, reduce 
muscle and myofascial pain and regulate muscle tone. 
The mechanism of action of a foam roller occurs due 
to changes in muscle, myofascial tissue and stimulation 
of mechanical receptors9. The use of foam rollers in 
combination with vibrations has only recently begun to 
be commercialized. A better range of motion of the knee 
joint was reported after application of a vibrating foam 
roller to the knee flexor muscles compared to using a 
regular foam roller 10,11. The supplemented vibration can 
put an excessive load on the joint, and when the vibration 
is given it will cause co-contraction of the agonist and 
antagonist muscles acting on the joint12. There are few 
studies on the effect of vibrating foam roller application 
on muscle performance and activation using EMG. 
Based on the description above, the aim of this study 
was to assess the immediate effect of vibrating foam 
roller applications on the hamstring muscle activation of 
healthy subjects by measuring the EMG amplitude. 

Methods

This study was an experimental study in healthy 
male subjects with randomized pre-test and post-test 
group design. The study subjects were 14 healthy men 
who met the inclusion criteria. The inclusion criteria were 
healthy men, ages 20-45 years, body mass index (BMI) 
18.5-24.9 kg/m2, Knee Extension Angle >20°, and has 
the willingness to participate in this study. Exclusion 
criteria were: 1) Fracture, pain, or impaired sensibility 
at lower extremities, 2) fracture, pain, muscle strength 
disorders in the upper extremities, 3) contractures at 
the lower extremity to be tested, 4) History or risk of 
deep vein thrombosis, 5) Peripheral artery disease of the 
lower limb, 6) malignancy and tumors, 7) Connective 
tissue disease, 8) Joint hypermobility and 9) Open 
wound or inflammation in the area of application. The 
subjects were randomly divided into two groups, the 

intervention group using VFR (n = 7) and the control 
group using NVFR (n = 7). Baseline data were collected 
before the application of foam rolling. The amplitude 
of hamstring muscle was recorded by surface EMG and 
measured maximum voluntary isometric contraction of 
Biceps femoris (BF) and Semitendinosus (ST) in knee 
flexion angle 30 and 90 before and after rolling. All 
participants were given instructions about the objectives 
and procedures of the study and invited to participate 
after signing the informed consent form.

The data were analyzed using the Statistical 
Package for Social Sciences (SPSS version 23). Data 
normality assumptions were used the Shapiro Wilk test. 
The baseline characteristics between intervention and 
control groups were compared using an independent 
sample t-test. The differences between EMG amplitude 
of hamstring muscles before and after the foam rolling 
in the VFR and NVFR group were analyzed using 
paired t-test. Between-group differences (delta) EMG 
amplitude of hamstring muscles were compared using 
independent t-tests. The differences were considered 
statistically significant at p<0.05. 

Results and Discussion

Total subjects of this study were 14 participants who 
were divided into VFR and NVFR groups (7 participants 
in each group). None of the subjects reported any adverse 
effects during the foam rolling application. The baseline 
characteristics of the subjects such as age, weight, 
height, BMI, KEA value before application of foam 
rolling did not show a significant difference between the 
two groups (Table 1). There was statistically significant 
increase in BF30 (p<0,05) and BF 90 (p<0,05) in VFR 
group while in NVFR group there was a statistically 
significant decrease in BF 90 (p<0.05) (Table 2). There 
was statistically significant increase in ST 90 (p <0,05) 
but not in ST 30 (p> 0,05) in VFR group. NVFR group 
showed decrease of amplitude in ST 30 and 90 but it 
was not statistically significant (p>0.05) (Table 3). 
Comparison of the Δ EMG amplitude revealed that there 
was statistically significant difference between the two 
groups (p>0.05) in BF 30 dan BF 90 (Table 4). 
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Table 1. Baseline Characteristic of Subjects.

Variables VFR Groups (n=7) NVFR groups (n=7) p-value

Age (years) 32.57+3.99 33.14+3.71 0.786*

Weight (kg) 67.43+8.54 67.28+9.26 0.761*

Height (m) 1.72+0.07 1.70+0.06 0.977*

BMI (kg/m2) 22.74+1.21 22.99+1.87 0.766*

KEA pre-Rolling (°) 31.14+4.91 27.14+3.38 0.102*

* Saphiro-Wilk Test show normal distribution if p > 0,05 

Tabel 2. sEMG Amplitude of The Biceps Femoris Muscle Before and After Foam Rolling Application 

VFR (n=7) NVFR (n=7)

before after p-value before after p-value

30° 155.28+17.41 197.23+26.27 0.016* 142.39+27.82 130.9+24.18 0.07

90° 141.14+20.89 174.26+46.72 0.033* 145.62+ 24.28 116.09+33.71 0.010*

*paired t-test, significant if p value <0.05 

Tabel 3. sEMG Amplitude of The Semitendinosus Muscle Before and After Foam Rolling Application 

VFR (n=7) NVFR (n=7)

Before after p-value before after p-value

30° 144.95+39.83 161.43+36.11 0.266 148.40+17.24 144.63+28.67 0.685

90° 170.34+11.40 197.48+18.36 0.005* 168.50+7.28 155.63+53.07 0.526

*paired t-test, significant if p value <0.05 
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Tabel 4. Comparison of Δ sEMG amplitude Before and After Exercise between Two Groups.

Δ EMG (μV)

VFR (n=7) NVFR (n=7) p-value

BF30° 41.95+33.53 -11.49 + 13.79 0.002*

BF90° 33.15+31.85 -29.55+21.39 0.001*

ST30° 16.44+35.63 -3.77+23.42 0.234

ST90° 27.14+16.80 -12.86+50.58 0.07

*Independent t-test, significant if p value <0.05 

To our knowledge, no studies have been conducted 
to evaluate the effect of vibrating foam roller to EMG 
amplitude of hamstring muscle in healthy subject 
with hamstring tightness. The electrophysiological 
activation of the muscles initiates the production of 
mechanical force and can be observed through surface 
electromyography (sEMG) and indicates the degree 
of activation. The higher the EMG value, the higher 
the force generated by the muscle. The relationship 
between sEMG-force can be influenced by changes in 
the activation pattern of the motor unit, the anatomical, 
mechanical and electrical properties of the muscles, the 
relative location of the EMG electrode in the muscle and 
the nature of the contraction filament in the cell13.

In hamstring tightness condition, there is decrease 
of ground substance of hamstring myofascial tissue, 
therefore reduce the water content of the tissue resulting 
in decrease its extensibility14. Zugel et al (2018) stated 
that the mechanical properties of fascial tissue are 
generally influenced by several factors, namely age, 
hydration conditions, molecular cross-link organization, 
and myofibroblast cell contractility activity15. Decrease 
of extensibility makes contraction of the muscle not 
optimal and increasing risk of musculoskeletal injury.

Foam rolling (FR) is a form of self-massaging in 
which the target muscles get rolling and compression 
movements using a foam roller device16. The purpose 
is to increase myofascial compliance and optimize 
the length-tension relationship17,18. Several proposed 
physiological and mechanical effects of using foam 

rollers as myofascial release are: change of fascia from 
a solid gel-like state to a more fluid ‘sol’ state due to 
heat or mechanical stress; namely thixotropy. SMR can 
increase tissue temperature, reducing fascial adhesion, 
and changing the viscoelastic and thixotropic properties 
of the fascia13. Mechanical stimulation that is applied 
to the tissue stimulates mechanical receptors that affect 
the proprioceptive input sent to the central nervous 
system. This in turn changes the corresponding motor 
unit tonus regulations with fascia9. Peacock et al (2014) 
stated that SMR can increase muscle work production by 
stimulating the nervous system to increase firing rate and 
muscle recruitment patterns16.

The effect of myofascial release on the stimulation 
of the interstitial receptor tissue and Ruffini’s nerve 
endings affects the autonomic nervous system, and lead 
to decreased sympathetic tone and changes which is 
beneficial on fascial and arteriolar capillary pressures. 
This will result in decreased myofascial tone and 
improved arterial function16.

Fascial stiffness is largely determined by water 
content. When experiencing compression, there is a 
shift in fluid within the fascia. This may suggest that 
compression applied during the SMR can increase fascial 
compliance and ultimately increase tissue movement 
and mobilization 19.

The pressure applied to the fascia is thought to 
create an intrafascial electric charge, which stimulates 
the fibroblasts and fibroclasts in the tissue to create and 
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digest collagen fibers resulting in fascial remodeling20. 

In the presence of muscles or tendons, the application 
of vibration can induce a tonic vibration reflex21. Tonic 
vibration reflex is the increasing of muscle contraction 
after activation of the proprioceptive system sensors 
arising from excitation of afferents Ia from neuromuscular 
spindles. This signal will activate α-motor neurons and 
will increasing recruitment of previously inactive muscle 
fibers. Vibration stimulus also affects the Golgi Tendon 
Organ (GTO) which will cause variations in muscle 
tension. Vibration stimuli also increase coactivation of 
the agonist-antagonists which will increase the force 
of contraction on the stimulated muscles and muscles 
which are synergistically connected. Vibration stimulus 
can stimulate the spinal and supraspinal areas resulting in 
more nerve control for better muscle fiber recruitment22.

The EMG amplitude measurement results of the 
biceps femoris muscle before and after foam rolling 
application for 5 sets of 1 minute rolling and 30 second 
rest showed a significant increase in amplitude in the 
VFR group at an angle of 30° (p-value 0,016) and 
90° (p-value 0,033). Whereas in the NVFR group, a 
significant difference occurred in the form of a decrease 
in the EMG amplitude found at an angle of 90° (p-value 
0,010). EMG amplitude values   of semitendinosus 
muscles before and after foam rolling application for 
5 sets of 1 minutes rolling and 30 second rest showed 
significant differences in the VFR group at an angle of 
90° (p-value 0.005). Significant differences were found 
in the Δ EMG amplitude of the biceps femoris muscle 
after 5 sets of 1 minute rolling and 30 second rest between 
the two groups at an angle of 30° (p-value 0.002) and 
90° (p-value 0,001) There was no significant difference 
in the Δ EMG amplitude before and after 5 sets of 1 
minute rolling and 30 second rest on the semitendinosus 
muscles between the two groups.

The study of Lim et al (2019) who reported 
application of foam rolling to the hamstring muscles for 
5 minutes (1 minute rolling, 30 sec rest) resulted in an 
increase in% MVIC of vastus lateralis, vastus medialis, 
and rectus femoris muscles which is the antagonist of 
hamstring muscle in the VFR group. Whereas in the 
NVFR group, an increase in% MVIC was only found in 
the rectus femoris muscle. Comparison between groups 
showed that the difference in% MVIC was only found in 

the VL group and the rectus femoris6. 

Conclusion

In summary, application of the Vibrating Foam 
Roller to the hamstring muscles for 1 minute, 30 
seconds of rest for 5 sets caused an increase in the sEMG 
amplitude of the hamstring muscles of healthy subjects 
with hamstring tightness. There was an increase in the 
sEMG amplitude of the lateral hamstring muscle (biceps 
femoris) which was higher in the vibrating foam roller 
group compared to the non-vibrating foam roller. 
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Abstract

Psychological stress which has an impact on oxidative stress and impaired endothelial function. Oxidative 
stress and endothelial dysfunction can lead to infertility. Broccoli with SFN as an active ingredient to prevent 
further damage due to endothelial dysfunction. The purpose of this study was to analyze the effect of broccoli 
juice (Brasica oleracea L. var italica) endothelial function of spermatozoa cells in male white rats Wistar 
strain psychological stress model. The design used in this study is the Randomized Post Test Only Control 
Group Designand statistical analysis used One Way Anova. Exposure to psychological stress by changing 
the watchful sleep pattern, so that the experimental animals experiencing oxidative stress were found, then 
administering broccoli juice to the treatment group with a single dose of 3.6 g / head. The results showed 
significant data changes in expression of HIF 1 alpha sperm cellswith a P value of 0,000. The conclusion of 
this study is that there is a significant effect between the provision of broccoli juice on the expression of HIF 
1 alpha spermatozoa cells exposed to psychological stress from sleep disorders.

Keywords: Oxidative Stress, Endothelial dysfuction, SFN, Spermatozoa Cells, HIF-1a 

Introduction

Sleep is the body’s healing process that plays an 
important role in physical and psychological health. A 
person’s sleep needs vary and can be classified according 
to age. The average sleep requirement for a person at 
middle age ranges from 7-9 hours per day and 7-8 hours 
for someone aged 65 years and over. However, with age, 
a person’s need for sleep decreases due to various types 
of activities characterized by reduced sleep duration at 
night. The amount of sleep lost for a certain period of 
time from the optimal sleep time required and cause 
sleep cycle disruption is also called sleep deprivation 
(SD).(1)

Sleep deprivation can cause stress and affect the 
health of the body. The reduction in sleep time may 
be associated with oxidative stress mechanisms due to 
an imbalance between the formation and elimination 
of Reactive Oxygen Species (ROS). Someone who is 
too often exposed to oxidative stress can interfere with 
fertility, especially in men through spermatogenesis 
and erectile function. In Indonesia, there are 40% of 

couples of childbearing age and 10% of them experience 
infertility. Disturbance factors in men account for 40% 
of the causes of infertility. One way to determine the 
diagnostic value of male infertility is spermatozoa 
analysis. As much as 25% of the spermatozoa analysis 
results showed teratozpermia results or abnormalities in 
the morphology of spermatozoa.(2,3,4)

Sleep deprivation can cause stress that affects the 
quality of spermatozoa through the activation pathway 
of the Hypothalamus Pituitary Adrenal (HPA) axis 
and has an effect on glucocorticoid production. Excess 
production of glucocorticoids decreases the production 
of Gonadotropin Releasing Hormone (GnRH) by the 
hypothalamus which in turn reduces the production of 
Luteinizing Hormone (LH) and Follicle Stimulating 
Hormone (FSH).(5) Decrease in the amount of FSH and 
LH causes a decrease in testosterone secretion. Decreased 
testosterone levels cause nutrition for spermatogenesis 
to be disturbed. Increased glucocorticoids also cause 
oxidative stress due to increased production of Reactive 
Oxygen Species (ROS). The effect of decreased 
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testosterone and increased production of ROS plays a 
role in impaired spermatogenesis. (6,7)

Broccoli is a food source that has high antioxidant 
activity and a food source that contains lots of 
sulforaphene. Based on the evaluation using the utilizing 
Oxygen Radical Absorbance Capacity (ORAC) or the 
free radical absorption ability test, the ORAC number 
in cooked broccoli is 1590 µmol TE per serving and 
in boiled broccoli is 2160 µmol TE per serving.(8) In 
broccoli, the main glucosinolate is glucoraphanin. The 
result of the breakdown of glucoraphanin is sulforaphane, 
which triggers the production of phase II enzymes, which 
are included in phase II enzymes, namely, glutathione 
S-transferase (GST), sulfotransferase, N-acetyl-
transferase.(9) The active sulforaphane compound in 
broccoli is believed to improve Hif-1α expression. on 
the cell. Sulforaphane (SFN) is a natural compound 
with antioxidant, anti-inflammatory and neuroprotective 
activities. Sulforaphan is associated with normalization 
of stress-induced HPA axis dysfunction and an 
inhibitory effect on the inflammatory response to stress, 
which focuses on the neuroimmune mechanisms of 
psychological stress or depression. As a low toxicity 
dietary phytochemical, sulforaphane is widely consumed 
and has been eligible to be considered as a supplement, 
food, or drug, depending on its intended use.(10) 

Method

This research is an experimental study, using 
experimental animals with a post test control group 
design. Samples were adult male white rats (Rattus 
norvegicus) aged 2-3 months and weighing 180-200 
grams. Rats were divided into two groups (control group 
and treatment group), and each group consisted of 4 
rats. The determination of the sample size is based on 
the Lemeshow formula. Control group and treatment 
group, exposed psychological stress, form of an inverted 
sleep pattern. The treatment group also given steamed 
broccoli juiced. Each male rats after get psychological 
stress exposed in treatment group, given 3.6 grams of 
steamed broccoli. Juiced steamed broccoli is made using 
an 80 rpm slow juicer. The flavonoids and polyphenol 
content in 100 grams of broccoli extracted using a slow 
juicer with a speed of 80 rpm were 1,018.32 ± 57.80 
mg / L and 1,226.24 ± 36.74 mg / L.(11) Data analysis 
used SPSS 22 for Windows. Data analysis began with 
the Shapiro-Wilk normality test. The data obtained were 
normally distributed, then continued with the Oneway 
ANOVA parametric test. 

Result

Descriptive analysis used mean, standard deviation 
(SD), minimum value and maximum value of HIF-1α 
expression of spermatozoa cells after treatment.

Table 1: Descriptive Analysis of Research Results

Subject Group n Mean SD Minimum Maximum

Expression of HIF-1α 
Spermatozoa Cells

Control Group

Treatment Group

 

4

4

 

10,08

8,50

 

0,67

1,36

 

9,50

7,00

 

10,70

10,30

 The expression of HIF-1α spermatozoa cells after treatment was tested for normality using the Shapiro Wilk 
test. If the result shows p> α (0.05) then the data is normally distributed.

Table 2: Shapiro Wilk Test of Research Results

Subject Group n P Category

Expression of HIF-1α Spermatozoa Cells
Control Group

Treatment Group

 

4

4

 

0,053

0,797

 

Normal

Normal

n = number of samples; p = rate of significance
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Homogeneity of the HIF-1α expression of spermatozoa cells after treatment was tested using Lavene’s test. The 
results showed that the data variant of the research results was homogeneous (p> 0.05).

Table 3 Results of Research Data Homogeneity Test Results

Subject Group n P Catergory

Expression of HIF-1α Spermatozoa Cells 8 0,297 Homogenous

Anova statistical test to determine the difference 
between the four treatment groups. The ANOVA results 
showed that the four treatment groups had a significance 
value or p (0.000) <α (0.05), so it could be concluded that 
at least one treatment group was different or there was a 
difference in the expression of HIF-1α spermatozoa cells 
in the treatment group. 

Discussion

ANOVA results showed a significant difference 
with p <0.05, indicating that there was an effect of 
treatment on the expression of HIF-1α spermatozoa 
cells in the control group, there was a difference in the 
effect of treatment with the treatment group that was 
given broccoli 3.6 g / head with a value of P 0.000. The 
mean of the control group was 10.08 ± 0.67, which was 
greater than the treatment group with a mean of 8.50 ± 
1.36. These results prove that giving broccoli at a dose 
of 3.6 g / head can reduce the expression of HIF-1 α 
white spermatozoa cells Wistar strain rats.

Oxidative stress is a condition in which there 
is increased cellular damage caused by oxygen and 
oxygen-derived oxidants which are better known as ROS 
(Reactive Oxygen Species). This process is the result of 
an imbalance between the production and elimination 
of ROS, where there is an increase in the formation of 
ROS without being balanced by their elimination by 
antioxidants in the body. The formation of ROS is a 
physiological process of the body, however if there is an 
excessive increase it can negatively affect the body. In 
this case it is associated with male infertility. 40.88% of 
infertile male patients have sperm with high ROS levels.
(12) In addition to damaging the plasma membrane, 
oxidative stress can also damage the integrity of DNA 
in the nucleus of spermatozoa. This DNA damage will 

eventually induce cell apoptosis which ultimately leads 
to a decrease in the number of spermatozoa.(13)ROS is a 
free radical that has high oxidative ability. Free radicals 
are compounds (not only oxygen derivatives) that contain 
one or more free electrons so they are unstable. The most 
important ROS compounds in the reproductive system 
are superoxide (O2-), hydrogen peroxide (H2O2), 
peroxyl (ROO-), and hydroxyl (OH-). In addition, 
nitrogen derivatives such as nitrogen oxides (NO-) and 
peroxynitrate (ONOO-) also play an important role in 
fertility and the reproductive system.(14) The plasma 
membrane and cytoplasm of spermatozoa cells contain 
large amounts of unsaturated fatty acids, so that ROS 
can easily penetrate plasma membrane.(15)The main 
mechanism in the process of damage to the spermatozoa 
membrane by ROS is the lipid peroxidation reaction 
or LPO (Lipid peroxidation). Hydrogen Peroxide 
(H2O2) is the compound that produces the largest ROS 
in human spermatozoa. Increased hydrogen peroxide 
will decrease intracellular ATP and axonemal protein 
phosphorylation. In addition, it can also induce lipid 
peroxidation processes which will cause cell death.(16)

Broccoli affects the decrease in blood pressure and 
pulse rate by reducing arterial contraction caused by 
vasocinstriction such as phenillaryine and endothelin-1. 
Broccoli assists eNOS activation and increases NO 
bioactivation which results in relaxation of blood vessels 
by means of alpha adrenegic blockade thereby helping 
to decrease cardiac contractation. Decreased heart 
contractions can prevent blood turbulence so that signs 
of hypoxia are stable. Sulforaphan is an isothiocyanate 
derivative as an anticancer and antioxidant. As an 
antioxidant, sulfraphan activates phase 2 detoxification 
of antioxidant enzymes through nuclear factor E2-related 
factor 2 (Nrf2). Sulforaphan has the ability to react with 
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sulfhyhydryl (-SH) groups or bind with sulfur chemical 
compounds. Sulfyhydryl is a group that plays a role in 
nitric oxide synthase in the endothelium.(17)

Conclusion

1. Psychological stress with an inverted sleep pattern 
can lead to endothelial dysfunction leading to hypoxia, 
as indicated by increased expression of Hif-1α.

2. Broccoli juice can reduce the expression of Hif-
1α so that it can prevent cardiac endothelial dysfunction 
so that cells do not experience hypoxia and reduce the 
risk of testicular organ damage. 

Suggestion

It is hoped that further research can be carried out 
on the effect of other antioxidants on the expression 
of HIF-1α in Spermatozoa Cells. And tt is hoped that 
further research can be carried out on the effect of 
exposure to psychological stress on organs other than 
the reproductive organs. 
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Abstract 

This study aims to identify Leptospira bacterial infection in livestock owners and their livestock, as well 
as to examine potential risk factors correlated with the incidence. 50 participants were selected and their 
blood samples were collected. 50 urine samples were collected from livestock owned by the participants. 
Polymerase Chain Reaction (PCR) was used to identify the existence of the Leptospira bacteria. The 
questionnaire instrument was used to obtain information about individual characteristics and hygiene. The 
Chi-Squared test was adopted to examine the correlation between outcome and explanatory variables. The 
confirmation PCR test detected the bacterial DNA in 2 out of 50 blood samples examined (4%) and 3 out of 
50 urine samples examined (6%). Human leptospirosis incidence is significantly correlated with occupation 
type (p=0.035), personal protective equipment (PPE) use (p=0.044), water puddle contact (p=0.044), cage 
sanitation (p=0.044) and Leptospira bacteria presence in livestock urine (p=0.007). Insignificant correlation 
was showed in owners’ age variable. The presence of Leptospira bacteria both in livestock and the owners 
indicates the real threat of animal to human transmission. Further study with larger sample size and wider 
range variables and meticulous examination technique is required to comprehend the investigation. 
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Introduction

Leptospirosis is an emerging disease with agent 
of Spirochete bacteria from Leptospira genus. This 
infectious disease is prevalent in tropical and sub-
tropical region as the climate condition provides 
suitable environment for the proliferation of bacteria. 
Leptospira bacteria infect both animals and humans led 
to 58,900 mortalities and resulted on health burden for 
2,9 million population annually1,2. WHO defines this 
zoonotic disease is transmitted from animal to humans3 
that causes symptoms of fever and jaundice for all 
patients, furthermore in a few patients it might lead to 
severe manifestation of serious icteric symptoms such as 

meningitis, respiratory distress, pulmonary hemorrhage 
and Weil’s diseases4.

Generally, all mammals can harbor Leptospira 
bacteria in their kidneys and become a source of infection 
to human and animals. Human acquires Leptospira 
infection by direct contact with the transmission source 
through the injured skin, mucous membranes of the eyes, 
and nose as port of entry. While, direct transmission in 
animals is through urine or close interaction with other 
infected animal4,5. Leptospira bacteria will survive for a 
long period in the body of an infected animal. They will 
contaminate the environment through water supplies, 
food, pastures, and soil when excreted through animal 
urine1,6,7.

Even though leptospirosis transmission is dominated 
by rodents, it also comes from other sources such as 
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livestock and pets such as pigs, cows, horses, dogs8, 
and buffalo9. Previous study reported that Leptospira 
bacteria was found in 12 out of 188 (6.38%) samples 
screened among cattle10. Another research showed that 
1 out of 20 (5%) animals in farming area are found to 
have positive infection of ardjobovis Leptospira and 
or serovar pomona11. While, the study about incidence 
of animal leptospirosis case among cattle in Girimulyo 
Sub-district of Kulon Progo reported was 3.3%12. 

There are many public health issues impacted by the 
existence of leptospirosis vector, rodents and infected 
animals. Farmers and workers who have close interaction 
with livestock are the most vulnerable to be infected by 
this infectious disease1,11. Current ongoing prevention 
intervention proposed by public health professionals 
focus on raising knowledge and awareness regarding the 
various risk factors including of contact with infected 
animals13. Even though most of cases can be diagnosed 
using real-time PCR before antimicrobial therapy is 
initiated, the intervention and control program are still 
facing some challenges due to nonspecific presentation of 
this disease, high complexity of laboratory confirmation, 
and multiple environmental factors involved14. 

During 2009–2013, there were 2,466 new notified 
cases of leptospirosis in Indonesia with case fatality 
rate (CFR) was 9.6%. Endemic areas such as East Java 
Province demonstrated an increasing pattern, from 210 
cases with CFR 7.3 % in 2009 to 305 new cases with 
CFR 9.3% in 201315. Ponorogo is one of districts in East 
Java Province that recorded 92 new cases between 2012 
to 2015, which is 80% of those cases occurred in flood-
free highlands. The local health authority stated that the 
cases were frequently found among farmers, breeders, 
and sand miners. The area with the highest incidence 
of leptospirosis in Ponororgo was Ngrayun sub-district 
where 90% of population own livestock behind their 
houses16. This study aimed to identify Leptospira 
bacterial infection in livestock and their owners and 
explore the risk factors from individual characteristics, 
personal hygiene and sanitation. 

Methods

Study design

This research is an observational study with 
cross-sectional design. 50 participants were chosen by 

purposive random sampling based on admission record at 
outpatient department of Grayun Primary Health Center 
for the period between March 2017 and November 2018. 
The inclusion criteria for respondents were those having 
fever (>38 oC) accompanied by muscle pain, headache, 
conjunctivitis, and rash3,17 and had livestock behind 
their houses. 

Materials and Instruments

The tools used were isolation kit, absolute ethanol, 
PCR kit, primer, PCR tube, EDTA tube, gloves, 
micropipette of various sizes and tips, sterile 1.5 ml 
micro-tubes, centrifuges, water baths, and thermal 
cycler devices. Insulation was performed according to 
the procedure recommended in the Kit manual. PCR 
examination was conducted by the Technical Centre for 
Environmental Health and Disease Control, Indonesian 
MoH. PCR test was carried out using the Dream Taq 
Green Master mix. PCR products were electrophoretic 
in 1.5% agarose gel and 100 bp ladder were used as 
markers to analyze large PCR products18. The close 
ended questionnaire was prepared for obtaining the 
information about participants’ characteristics, personal 
hygiene and sanitation. 

Variables, Data Collection and Analysis

The outcome variable of interest was the presence 
of Leptospira bacterial infection in human blood sample. 
While the explanatory variables were including of 
Leptospira bacterial infection in livestock urine sample, 
demographic information and personal hygiene and 
sanitation. Blood serum samples were taken from selected 
participants and urine samples were taken from their 
livestock. Five millimeters of venous blood was taken 
from each participant by laboratory staff after obtaining 
informed consent. Ten milliliters of cattle or sheep urine 
was taken by the owners. demographic information, 
personal hygiene and sanitation were collected using an 
interviewer-administered questionnaire. The data were 
analyzed using the Chi-Square statistical test with SPSS 
statistical software with assessment of significance 
refers to p value <0.05. 

Results and Discussion

Demographic Characteristics, Personal Hygiene and 
Sanitation
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Leptospirosis cases confirmed as positive were 
found in 2 participants from different age groups of 45-
55 years old group and above 55 years old group. Both 
of positive cases worked as farmer. Occupation, PPE 
use and water paddle contact variables were reported to 

have significant correlation with leptospirosis incidence 
with p value are (p <0.05), (p <0.05) and (p <0.05) 
consecutively. While, insignificant correlation was 
found between age group and leptospirosis incidence (p 
>0.05) (Table 1). 

Table 1. Demographic and Characteristic Respondent with Leptospirosis Incident

Characteristics
Leptospirosis Incident

Total p
Positive Negative

Age (years)

35-45 0 (0%) 2 (4%) 2 (4%)

0.95045-55 1 (2%) 21 (42%) 22 (44%)

>55 1 (2%) 25 (50%) 26 (52%)

Total 2 (4%) 48 (96%) 50 (100%)

Occupation

Farmer 2 (4%) 14 (28%) 16 (32%)
0.035*

Others 0 (0%) 34 (68%) 34 (68%)

Total 2 (4%) 48 (96%) 50 (100%)

Personal Protective Equipment (PPE)

Yes 0 (0%) 33 (66%) 33 (66%)
0.044*

No 2 (4%) 15 (30%) 17 (34%)

Total 2 (4%) 48 (96%) 50 (100%)

Water Puddle Contact

Yes 2 (4%) 15(30%) 17 (34%)
0.044*

No 0 (0%) 33 (66%) 33 (66%)

Total 2 (4%) 48 (96%) 50 (100%)

*Significance level at < 0.05 

Identification of Leptospira Bacteria in Livestock

Leptospiral DNA was detected in 3 out of 50 (6%) 
livestock and the environmental observation conducted 
by the researcher team found the 3 livestock cages have 

poor sanitation quality. 28 livestock cage out of 50 total 
cages observed (56%) were reported to have maintained 
good sanitation. There was a significant correlation 
between the presence of Leptospira bacteria in livestock 
with cages sanitation quality (p <0.05) (Table 2). 
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Table 2. Identification of Leptospira Bacteria in Livestock

Sanitation of Cage
Leptospira in Livestock

Total p
Positive Negative

Good 0 (0%) 28 (56%) 28 (56%)

0.04*

Poor 3 (6%) 19 (38%) 22 (44%)

Total 3 (6%) 47 (94%) 50 (100%)

*Significance level at <0.05 

Correlation of Human Leptospirosis and the Presence of Leptospira bacteria in Livestock

There was a significant correlation between human leptospirosis incidents with the presence of Leptospira 
bacteria in their livestock (p=0.005). Out of the two participants who had been diagnosed with Leptospirosis positive, 
one of them had their livestock been contaminated by Leptospira bacteria (Table 3). 

Table 3. Correlation Leptospirosis with Existence of Leptospira in Livestock

Leptospira in Livestock
Leptospirosis Cases

Total p
Positive Negative

Positive 1 (2%) 2 (4%) 3 (6%)

0.007*

Negative 1 (2%) 46 (92%) 47 (94%)

Total 2 (4%) 48 (96%) 50 (100%)

*Significance level at <0.05 

This study reveals that Leptospiral DNA presences 
both in human blood serum and animal urine samples 
around husbandry area in Ngrayun sub-district, 
Ponorogo, even though it was in small prevalence. 
Infection to human might occurs indirectly with livestock 
as maintenance host exacerbated by influencing factors 
such as climate, population density and contact intensity 
with the animals. Moreover, domestic and dairy cattle 
were recorded able to harbour number of serovars.

The age group of participants was not significantly 
correlated with the leptospirosis incident. It was showed 
that the participants who contracted leptospirosis were 
in the age group of 45-55 and >55 years old, which is 
in the productive age. This result is linear with a study 

in farming community in Brazil showed that the mean 
age was not significantly different between seropositive 
and negative subjects19,20,21. Nevertheless, age factor 
remains a risk factor for leptospirosis because farming is 
generally only done during the productive age. Previous 
study reported that patients who had positive leptospirosis 
in older age are at a higher risk for severe course and 
unfavorable outcomes. The group of men aged 50-59 
years have a death risk 3.7 times in death greater than 
other age groups22. This finding is supported by study in 
Japan and Korea that found Leptospirosis cases among 
age group above 40 as the highest incidence Briefly, age 
and gender can be a specific risk factors in the incidence 
of fatality in patients with leptospirosis. 
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The PCR test showed that two farmers were positive 
with leptospirosis and there is significant correlation 
between occupation and leptospirosis incident (p <0.05). 
This result magnifies that occupation and human activity 
as risk factors for the incidence of Leptospirosis case. 
The farmers most probably were exposed to the bacteria 
while working on farms. Furthermore, they have been 
continuously contacted with water and soil that has 
the potential to carry bacteria into their skin. The risk 
becomes even greater if the farmer has an open wound 
on the skin. The results of another study indicated that 
some occupations have a greater risk of being infected 
with Leptospira pathogen bacteria as their jobs require 
them to always be in contact with many animals 
such as scientists, laboratory staff, milking workers, 
veterinarians, and abattoir workers9,23. Agricultural 
workers are classified as at risk for Leptospirosis as 
well as other workers such as paddy field workers, fruit 
farmers and harvesters24. Until recently, Leptospirosis 
is prevalent among poor farmers21 and agricultural 
workers or laborers25. Therefore, they must be given the 
understanding and awareness about the hazards of this 
infectious disease26. Aside from public education and 
health promotion, well-developed infrastructure of water 
treatment seems to be able to reduce the risk within rural 
area and agricultural setting like what have been done 
in Japan that make their Leptospirosis incidence was 
significantly lower than Korea.

In this study, PPE usage and water contact variables 
were significantly correlated with leptospirosis incident. 
As observed during this study, farmers who were found 
positive with leptospirosis mentioned that they did not 
use personal protective equipment (PPE) especially 
boots and gloves due to uncomforted and disturbed 
while working. This finding is similar to the study 
on fruit collectors in Malaysia, it was shown that the 
practice of using PPE that did not meet the standards led 
to the discovery of Leptospira bacteria in their bodies27. 
The researcher team made observation and noticed that 
participants who stated that every time they were in 
contact with water and feet buried in mud showed never 
used boots. 

Conclusion

The leptospirosis infection presences in both humans 
and animals in Ngrayun sub-district is correlated with 

poor sanitation and inconsistent use of PPE. Public 
education regarding the hazard of the bacterial infection 
within domestic and husbandry setting is pivotal, 
therefore the local health authority needs to increase 
public awareness about personal hygiene and sanitation 
among the rural communities. 
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Abstract

Aim: This studypurpose is to assess the effectiveness of the MIMIC module in improving the levels of 
adult critical care nurses’ knowledge and practice towards prevention and control of Healthcare-Associated 
Infections.

Background: The Healthcare-Associated Infections are crucial health problem affecting healthcare system 
worldwide. While many educational programs and other interventions were developed, the nursing awareness 
and practice of IPC precautions are still inadequate for handling Healthcare-Associated Infections.

Method: A one-group pretest-posttest quasi-experimental design was used and the MIMIC module was 
implemented as three 2-hour theoretical sessions for each of the three groups of adult critical care nurses and 
four 30-minute practical sessions for each of the four selected ICUs. Self-administered questionnaire was 
distributed at two points of time, immediately before and three months after the MIMIC module, in order to 
assess the effectiveness of the module. 

Results: A total of 121 adult critical care nurses participated in the study. Following the MIMIC module, 
the participants’ level of knowledge towards prevention and control of Healthcare-Associated Infections 
indicated a statistically significant improvement, F(1, 120)= 632.679, p < .001, ηp2 = .844 with large effect 
size. And a statistically significant improvement in levels of practice after implementation of the MIMIC 
module, F(1, 120)= 113.089, p < .001, ηp2 = .492with large effect size.

Conclusion: The MIMIC module is a promising module which can be implemented as Continuing Nursing 
Education to improve adult critical care nurses’ knowledge and practice to prevent and control of Healthcare-
Associated Infections.
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Background

Healthcare-Associated infections (HAIs) are 
critical problem impacting the health care system, 
patients and healthcare workers (HCWs). The impacts 
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of HAIs are identifiedwith increasing rates of morbidity 
and mortality, prolonged length of stay (LOS), the 
development of Multidrug Resistant Organisms 
(MDROs), and the increase in cost of care that contribute 
to the economic burden on the healthcare sector(1-3). The 
World Health Organization (WHO) defined HAI as 
an infection acquired by a patient in a hospital or any 
other healthcare facility during the process of care that 
was not present or incubated at the time of admission 
(4). The HAIs that affect healthcare systems worldwide 
butaremore prevalent in developing than in developed 
countries. According to WHO estimates, 10% of patients 
in developing countries acquire at least one of the HAIs 
during hospital stay compared to 7% in developed 
countries (5).The HAIs are most prevalent in intensive 
care units (ICUs) than in other wards in the hospital(6, 

7).The high prevalence rates of HAIs in ICUs are due to 
various risk factors, the ICU environment that can serve 
as reservoir for infectious agents(8, 9), the use of invasive 
devices in the treatment of critically ill patients(10, 11), 
thecritical health condition of ICU patients(12, 13), in 
addition to the long duration of antibiotic treatment 
of critically ill patients (6).A systematic review study 
showedthe highest recorded cases of HAIs were in ICUs 
in Europe and Asia (14). In a systematic review study by 
Ling et al. conducted in Southeast Asia, it was reported 
thatthe pooled prevalence of HAIsin ICUs was 9% 
between 2000 and 2012, and that the HAIs mortality 
rate was between 7% and 46%. Whereas in Malaysia, 
the mortality rate of device-associated infections (DAIs)
was estimated to be 6.5% among ICUs’ patients.And 
the LOSat the hospitalwere increased between 5 to 21 
daysfor patients with HAIs in Southeast Asia. While in 
Malaysia, the HAIs extended the patients’ LOS at the 
hospital by 10 days(15).

The evidence-based knowledge and knowledge-
based practice are vital preventive methods of HAIs. 
Thus, theCenter for Disease Control and Prevention 
(CDC) developed guidelines for Infection Prevention 
and Control (IPC) standard precautions practices ashand 
hygiene, Personal Protective Equipment (PPE), sharps 
safety, safe injection practice, and respiratory hygiene / 
cough etiquette(16). Inadequate knowledge and practice 
of IPC precautions contributes to an increase in HAIs 
(6, 17, 18). Despite the CDC guidelines issueda decade 
ago, various studies have been conducted and reported 
inadequate levels of knowledge and practices regarding 

IPC precautions.For instance, inadequate levels of 
knowledge and practice towards IPC precautions 
were reported among nurses in various studies, one 
conducted in Palestinian Hospitals (19), another study 
in Eastern Nigeria (20), another study in Iran(21), another 
study in Yemen (22), another study in Ethiopia (23), and 
another study regarding compliance with IPC standard 
precautions in Brazil and Hong Kong(24).

The investment in the development of IPC 
interventions is very useful and cost-effectivecompared 
to HAIs treatment (25). Various interventions were 
developed and implemented, and their efficacy were 
assessed againstthe levels of knowledge and practiceof 
IPC standard precautions. A study in Iran developed 
a multicomponent education program regarding 
HAIs targeting nurses in ICU (26), another study in 
Spaindeveloped a multifaceted program to tackle the 
problem of Acinetobacter Baumannii endemic targeting 
HCWs in ICU (27), another study in Italy applied a 
multimodal intervention for HAIs prevention and 
control targeting HCWs in ICU(28), another study in 
Mexico implemented a multidimensional hand hygiene 
approach aimed at HCWs in ICU (29), another study in 
Indonesia developed a multifaceted program of hand 
hygiene directed at physicians and nurses in ICU (30). 
However, the contents of these interventions,that were 
developed to improve specific IPC precaution,reveal a 
new room for improvement to enhance awareness and 
compliance toward IPC precautions.We developed 
a comprehensive multi-intervention IPC moduleto 
meet the needs of the adult critical care nurses,with 
the adoption of differentinstructional media,in order 
to maximize the effectiveness of the interventions 
toimprove awareness and enhance IPC practice(31). The 
purpose of this study is to assess the effectiveness of the 
developed multi-intervention module on the knowledge 
and practice levels of adult critical care nurses towards 
the prevention and control of HAIs prevention, in ICUs.

Methods

Setting

This study was conducted in a tertiary care hospital 
in rural state in the northeast of Peninsular Malaysia. 
Four adult ICUs were included in this stud: Medical 
ICU, Surgical ICU, Neuro ICU, and Cardiothoracic 
ICU. The ICUs were selected by purposive sampling 
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methods taking in consideration the nature of ICU with 
respect to the HAIs to cover the four common types of 
HAIs (Central Line-Associated Blood Stream Infections 
(CLABSI), Catheter-Associated Urinary Tract 
Infections (CAUTI), Ventilator Associated Pneumonia 
(VAP), and Surgical Site Infections (SSI)). In addition 
to the willingness of their adult critical care nurses to 
participate in the study. 

Study design

A one-group pretest-posttest quasi-experimental 
studywas conducted between 17 June to 30 November 
2020. It was an open-label study since it did not include 
a control group and the researchers and the participants 
were aware of the study interventions. It was not 
possible to have a control groupas it was difficultto make 
two comparable groupswith respect to the nature of the 
interventions and the ICU characteristics, in addition to 
the risk of contamination biasdue to the long duration of 
the interventions. 

Study Sample 

All critical care nurses of the selected ICUs 
were invited to participate in this study. A structured 
questionnaire wasshared onlinewith the nurses in the 
specified ICUs (N=135). Only 121 nurses responded to 
the questionnaire and were included in the final analysis 
to assess their knowledge and practice levels before 
and after the implementation of the multi-intervention 
module. However, all the 135 nurses in the specified 
ICUs were invited to participate in the module sessions. 

Study Instrument

A structured questionnaire was adopted from 
previous study conducted by Alrubaiee etal. to assess 
the knowledge and practice levels toward HAIs 
prevention and control among nurses in Yemen (22). The 
questionnaire consisted of three sections:

Section 1 relates to demographic data which 
includes: age, sex, qualification, in-service training 
courses regarding HAIs prevention and control, work 
experience, and type of ICU.

Section 2 relates to knowledgeonHAIs prevetnion 
and control which consists of 30 items; hand hygiene 
(5 items), PPE (5 items), safe injection practice (4 

items), routine hospital cleaning (4 items), reprocessing 
of patient equipment (4 items), safe linen handling (4 
items), and safe waste handling and disposal (4 items). 
Each item was assessed with “Correct”, “Incorrect”, and 
“I don’t know”.

Section 3 relates to practice on HAIs prevetnion 
and control which consists of 15 items; precautions to 
prevent HAIs (9 items) and actual action to prevent HAIs 
(6 items). Each item was assessed with “Yes”, “No”, and 
“I don’t know”. 

Scoring system

Thescores of knowledge and practice of adult 
critical care nursesin the prevention and control of HAIs 
were assessed by calculating the right responses. The 
right response was given a score of 1, while the wrong 
or “I don’t know” responses were given a score of 0.

Pilot study

The study questionnaire was shared online with 
35 of the adult critical care nurses (100% response 
rate) selected randomly from the specified ICUs nurses 
and Cronbach’s alpha was used to assess the internal 
consistency reliability. The pilot subjects were also asked 
for their feedback on the clarity of the questionnaire 
items and any other comments. In addition to assessing 
the time required to complete the questionnaire.The 
accepted Cronbach’s alpha cut-off point was determined 
to be good with a value of 0.7 and above(32).The 
average timerequiredto complete the questionnaire was 
found to be14.06 minutes. The Cronbach’s alpha for 
the knowledge and practice sections were 0.847 and 
0.776, respectively. All the questionnaire items were 
clearly understood, no clarification was neededand no 
comments were made by the pilot subjects. 

Study Interventions

The Multi-Intervention Multimedia Infection 
Control (MIMIC) module was developed by using 
the Intervention Mapping (IM) protocol and Social 
Cognitive Theory (SCT) based on the needs of the adult 
critical care nurses. And to ensure that it is suitable for 
the adult critical care nurses and the objectives for which 
it was developed, the MIMIC module was validated by 
a panel of seven experts in the field of infection control, 
nursing education, medical education, microbiology, 
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and environmental healthusing theFuzzy Delphi 
Method (FDM).The MIMIC module consists of three 
interventions: 

First intervention:Infection Control Education 
Program (ICEP). The ICEP focuseson providing a 
comprehensive education program for the prevention 
and control of HAIs. The education program consists 
of six different themescategorized under three main 
constructs, the first being fundamentals to understand 
IPC,that coverthree themes; (i) microbiology of infection, 
(ii) body defence mechanism, and (iii) administration of 
hospital infection control. The first construct concerns on 
enhancing self-confidence of the adult critical care nurses 
and improving their IPC practices(33-35). The second 
construct related to IPC principleswhich includes: (i) 
standard precautions of IPC, and (ii) transmission-based 
precautions of IPC. While the third construct covered 
the definitions, prevention, assessment, and control of 
theHAIs (CLABSI, CAUTI, VAP, and SSI). The ICEP 
themes were explained with illustrations in Nursing 

Guide to Infection Prevention and Control, 9 posters, 
and 12 brochures.

Second intervention: Infection Control Monitoring 
System (ICMS). It is complementary to the HAIs 
surveillance system applied in the hospital.The ICMS 
consists of two components: the monitoring forms 
and the statistical tool for the CLABSI, CAUTI, VAP, 
and SSI. The digital formsaimed atenhancingnursing 
documentation and facilitatingpractices for theprevention 
andcontrol of HAIs. In addition to the role of the HAIs 
statistical tool,that facilitate the performance of monthly 
and annual HAI-related statistics reflecting compliance 
with the IPC precautions. 

Third intervention: Infection Control Supporting 
Environment (ICSE). The ICSE is concerned 
withensuring an appropriate environment that facilitates 
the practice of IPC precautions. It consists of ensuring 
the availability of hand hygiene ana PPE supplies at the 
point of care,the requirements for waste management, the 
distribution of visual aids (posters) atprominentplaces , 
and the availability of quick access information sources 
(e.g. brochures). 

TheMIMIC module wasimplemented between 
13 July and 25 August 2020. In order to ensure the 
attendance of the maximum number of the adult critical 

care nurses in the MIMIC sessionsand incoordination 
with the Hospital Infections and Epidemiology Control 
Unit and the Nursing Department, the nurses were 
distributedinto three groupsaccording to their duty-shift 
time and their ability to attend the MIMIC’stheoretical 
sessions. Each group had three 2-hour theoretical 
sessionsthat held at the education room in the hospital, 
covering the ICEP and ICMS interventions. While for 
the practical section of the MIMIC module, each of 
the specified ICU had four 30-minute on-site training 
sessions in conjunction with theoretical sessions and 
coveredthe IPC precautions.The ICSE was implemented 
by making some improvements and changes to the 
specified ICU environments, in coordination with the 
hospital managements.The improvements and changes 
included ensuring availability of hand hygiene supplies, 
PPE, and waste management requirements at the point 
of care, the distribution of the developed MIMIC 
module posters at prominent placesand made the MIMIC 
module brochures available at the nursing station in each 
of the specified ICUs.In addition to the Nursing Guide 

to Infection prevention and control, ICMS manual, and 
ICSE guideline. 

The instructional methods of the MIMIC module 
were extracted from the SCT and included consciousness 
raising, persuasive communication, modeling, feedbak, 
advance organizer, tailoring, and facilitation. In order 
to optimising the effectiveness of the MIMIC module, 
multimedia were used and included: printed materials, 
PowerPoint Presentation, visual reminders, digital HAIs 
monitoring forms, and graphic calculators. In addition to 
sharing MIMIC module sessions notes via e-mail. 

Data collection

At the beginning of the study, an informative 
e-mail was sent to all head nurses and adult critical care 
nurses in the specified ICUs explaining the study and its 
purposes and the scope of their participation. The levels 
of knowledge and practice of the adult critical care 
nurses were assessed twice, once immediately before the 
implementation of the MIMIC module and for the second 
time 3 months after the MIMIC moduleviathe structured 
questionnaire.In compliance with the safety precautions 
declaredduring the COVID-19 pandemic that prohibited 
physical meeting, theself-administered questionnaire 
linkwas shared online with the adult critical care nurses 
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in the specified ICUs via their e-mails and,in orderto 
ensure high response rates, the questionnaire link was 
shared via the “WhatsApp” with the head nurses of 
the specified ICUs to sharewith their staff. In addition 
to the role of the Hospital Infection and Epidemiology 
Control Unit in motivating the adult critical care nurses 
to respond to the study questionnaire. 

Data Analysis

Data entry and analysis were done using the 
Statistical Package for Social Science (SPSS) V 26. 
Frequency and percentage was used in qualitative 
data analysis. While mean and standard deviation was 
used to analyze numerical data. The One-way repeated 
measures ANOVA was used to compare the difference 
between means for knowledge and practice scores 
before and after MIMIC module. A p-value of <0.05 was 
considered significant. The cut-off point for the partial 
eta squared (ƞp2) were determined to be .01, .06, and 
.14 for small, medium, and large effect size, respectively 
(36).Assumptions for performing ANOVA were checked 
and met. Bonferroni post hoc tests wereconducted to 
assess if there werestatistically significant differences 
between the four selected types of ICU in knowledge 
and practice scores mean.

Ethical Consideration

The study was approved by the Human Research 
Ethics Committee of XXX (approval code: XXX/
JEPeM/19070440) and carried out in accordance with 
the guidelines for research ethics set out in the Helsinki 

Declaration of1964. Participants were assured their 
decision whether to participate or not will not affect 
their career.Their acceptance of their participationwas 
obtained through the signing of the study consent form.

Results

Participants demographics

Out of 135adult critical care nurses in the selected 
ICUs, 121 nurses responded to the study questionnaire 
at the two points of time (pre- and post-intervention), 
representinga response rate of 89.6%. The data in 
Table 1 indicate that the female nurses were the highest 
proportion of respondents with 86%, and almost two-
thirds (67.8%) of respondents were in the 30-41 age 
group. The majority of respondents (90.1%) had Diploma 
qualification and more than half(57%) had experience 
more than 5 years and less than 15 years as a nurse.While 
50.4% of respondents had experience more than 5 years 
and less than 15 years as a critical care nurse.Regarding 
workshops in prevention and control of HAIs, the 
results showed that 81.8% of the respondents attended 
HAIs relativeworkshops and 57% of them attended the 
workshops before one year and more. While the results 
showed that all respondents (100%) had experience with 
HAIs cases, and the experience of the majority (87.6%) 
was with VAP patients. The demographic data for both 
pre- and post-intervention were the same as for the same 
respondents details, except for the HAIs’ workshops, 
since all respondents participate in MIMIC module 
sessions. In addition to increased experience with HAIs 
cases.

Table: 1 The distribution of the adult critical care nurses according to demographic characteristics (n= 121)

Demographic details Total n (%)

Age

18-29 31 (25.6%)

30-41 82 (67.8%)

42-52 8 (6.6%)

Sex

Male 17 (14%)

Female 104 (86%)

Qualification Level
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Diploma 109 (90.1%)

BScN 12 (9.9%)
Experience as a nurse

≤ 5 years 17 (14%)

> 5 years and < 15 years 69 (57%)

≥ 15 years 35 (28.9%)

Experience as a critical care nurse

≤ 5 years 27 (22.3%)

> 5 years and < 15 years 61 (50.4%)

≥ 15 years 33 (27.3%)

Workshops about “hospital-acquired infections prevention and control” Pre-test / post-test

No 22 (18.2%) / 0

Yes 99 (81.8%) / 121 (100%)

Last course you attended Pre-test / post-test

Less than one year 30 (24.8%) / 121 (100%)

One year and more 69 (57%) / 0

Not Applicable 22 (18.2%) / 0

Experience with patients having hospital acquired infection

Yes 121 (100%)

No 0

Experience according to the HAIs type Pre-test / post-test

CLABSI 49 (40.5%) / 61 (50.4%)

CAUTI 65 (53.7%) / 74 (61.2%)

SSI 85 (70.2%) / 93 (76.9%)

VAP 106 (87.6%) / 111 (91.7%)

Cont... Table: 1 The distribution of the adult critical care nurses according to demographic characteristics 
(n= 121)

Effect of MIMIC module on adult critical care 
nurses’ knowledge leveltowards prevention and control 
of HAIs

Thequestionnaire responses of pre- and post-
intervention were analyzed and the results indicate an 
increase in the mean knowledge scoreover time.As 
presented in Table 2, One-way (within subjects)repeated 

measuresANOVAshowed a statistically significant 
effect of the MIMIC module on knowledge scores, F(1, 
120)= 632.679, p < .001, ηp2 = .844 with large effect 
size, indicating that 84.4% of the knowledge scores 
variation was described bythe implementation of the 
MIMIC module.
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Table: 2: Mean, standard deviation and repeated measures analysis of variance for MIMIC module effect on 
knowledge scores (n=121)

Pre-intervention Post-intervention

M
(95% CI)

SD
M

(95% CI)
SD F(1, 120)

Sig.
P value

Partial Eta 
Squared

(ηp2)

Knowledge Scores
18.68

[18.27, 19.08]
2.255

25.83

[25.44, 26.21]
2.151 632.679 < .001* .844**

One-way repeated measures ANOVA within-subject results for the pre- and post-intervention knowledge scores. 

The Sphericity andnormal distribution assumptions are reviewed and met. 

*The mean difference is significant, P< .05.
**large effect size of the MIMIC module on improving the knowledge score, ηp2 = .844

As shown in Table 3, the one-way (between-subjects) repeated measures ANOVA indicated that the effect of the 
MIMIC module did not differ significantlybetween the four selected ICUs, F(3, 117)= .321, p = .810, ηp2 = .008 with 
small effect size, indicating that .8% of the knowledge scores variation was describedby the type of ICU. 

Table 3: Mean, standard deviation and repeated measures analysis of variance for MIMIC module effect on 
knowledge scores within the four selected ICUs (n=121)

Pre-intervention Post-intervention

M (95% CI) SD M (95% CI) SD
F(3, 
117)

Sig.
P value

Partial Eta 
Squared

(ηp2)

Medical ICU
19.31 (18.66, 

19.96)
1.804 25.53 (24.96, 26.38) 2.342

.321 .810* .008**

Surgical ICU
19.04 (18.08, 

20.00)
2.375 25.08 (24.25, 25.90) 2.038

Neuro ICU
18.48 (17.68, 

19.27)
2.470 26.13 (25.45, 26.80) 2.102

Cardiothoracic ICU
17.74 (16.85, 

18.63)
2.050 26.57 (25.76, 27.37) 1.854

One-way repeated measures ANOVA between groups (four ICUs) results for the pre- and post-intervention knowledge 
scores. 

The Sphericity, normal distribution and homogeneity of variance (between groups) assumptions are reviewed and met. 

*The mean difference is not significant, P> .05.
**small effect size of the ICU type on improving the knowledge score, ηp2 = .008
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Effect of MIMIC module on adult critical care 
nurses’ practice level towards prevention and control of 
HAIs

The analysis showed an increase in the mean 
practice score over time. As presented in Table 4, One-

way (within subjects) repeated measures ANOVA 
showed a statistically significant effect of the MIMIC 
module on practice scores, F(1, 120)= 113.089, p < .001, 
ηp2 = .492with large effect size, indicating that 49.2% 
of the practice scores variation was described by the 
implementation of the MIMIC module.

Table: 4 Mean, standard deviation and repeated measures analysis of variance for MIMIC module effect on 
practice scores (n=121)

Pre-intervention Post-intervention

M
(95% CI)

SD
M

(95% CI)
SD F(1, 120)

Sig.
P value

Partial Eta 
Squared

(ηp2)

Practice Scores
8.79

[8.53, 9.05]
1.449

10.83

[10.55, 11.11]
1.564 113.089 < .001 .492

One-way repeated measures ANOVA within-subject results for the pre- and post-intervention practice scores. 

The Sphericity and normal distribution assumptions are reviewed and met. 

*The mean difference is significant, P < .05.
**large effect size of the MIMIC module on improving the practice score, ηp2 = .492

As shown in Table 5, the one-way (between-subjects) repeated measures ANOVA indicated that the effect of the 
MIMIC module was significantly differ between the four selected ICUs, F(3, 117)= 6.805, p< .001, ηp2 = .149 with 
large effect size, indicating that 14.9% of the practice scores variation was described by the type of ICU. 

Table 5: Mean, standard deviation and repeated measures analysis of variance for MIMIC module effect on 
practice scores within the four selected ICUs (n=121)

Pre-intervention Post-intervention

Mean score
[95% CI]

Standard
Deviation

Mean score
[95% CI]

Standard
Deviation

F(3, 
117)

Sig.
P value

Partial Eta 
Squared

(ηp2)

Medical ICU
9.63

[9.16, 10.09]
1.289

10.97

[10.49, 11.45]
1.332

6.805 < .001* .149**

Surgical ICU
8.88

[8.26, 9.51]
1.558

11.38

[10.78, 11.99]
1.499

Neuro ICU
8.20

[7.78, 8.62]
1.305

10.43

[9.94, 10.91]
1.517

Cardiothoracic 
ICU

8.57

[8.01, 9.12]
1.273

10.70

[9.89, 11.50]
1.869

One-way repeated measures ANOVA between groups (four ICUs) results for the pre- and post-intervention practice scores. 

The Sphericity, normal distribution, and homogeneity of variance (between groups) assumptions are reviewed and met. 

*The mean difference is significant, P < .05.
**large effect size of the ICU type on improving the practice score, ηp2 = .149
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A post hoc Bonferroni analysis was performed 
to determinewhich instances of mean practice scores 
difference was statisticallysignificant among the four 
selected ICUs. The pairwise comparisonsindicated that 
the mean practice score difference between the Medical 
ICU andthe Neuro ICU was significant (p value < .001), 
and the mean practice score difference between the 
Surgical ICU and the Neuro ICUwas significant (p value 
= .010). While the pairwise comparison between the 
Medical ICU and the Cardiothoracic ICU, the Medical 
ICU and the Surgical ICU, the Surgical ICU and the 
Cardiothoracic ICU, and Neuro ICU and Cardiothoracic 
ICU indicated not significant differences in mean 
practice scores (p value = .106,p value = 1.00,p value = 
.509, and p value = 1.00, respectively). This implies that 
the MIMIC module had a significant effect on practice 
levels in the Medical ICU and the Surgical ICU.

Discussion

The aim of this study was to assess the effectiveness 
of the developed MIMIC module on the levels of 
knowledge and practice towards prevention and control 
of the HAIs among the adult critical care nurses. Out 
of 135 of nurses in the four selected ICUs, 121 nurses 
responded to the study questionnaire, indicatinga 
response rate of 89.6%,making the findings from the 
sample representative of the overall population of the 
four selected ICUs. In her book, Ann bowling described 
75% of the response rate as good in health-related 
research(37). In Another study,the minimum acceptable 
response ratewas determined to be 60% to minimize non-
response bias(38).The high proportion of the respondents 
were females (86%) as they constitute the vast majority 
of the nurses in the four selected ICU (80.7% of the 
total nurses in the four selected ICUs were females).
This result is somewhat consistent with the findingof a 
study conducted in Middle-East Hospital that reported 
the majority of respondents (66.7%) were female nurses 
(39). Another study from Palestine showed more than half 
of respondents (56.1) were female nurses(19). While our 
study result were inconsistent with what reported in a 
study conducted in Yemen that reported the majority 
of respondents (61.2%) were male nurses (22).High 
percentage (81.8%) of respondents attended workshops 
in prevention and control of HAIS. However, we revealed 
the need to engage all the respondents in HAI-related 
workshops and training programs asthe results showed 

57% of them attended a HAI-related workshops before 
one year and more, in addition to 18.2% of respondents 
did not attend any workshops. 

The MIMIC module was developed toprovide an 
evidence-based knowledge that facilitate knowledge-
based practice.The adult critical care nurses’ levels of 
knowledge and practice towards prevention and control 
of HAIs were assessed immediately before and three 
months after the MIMIC module. The results showed an 
improvement in the scores of respondents. The analysis 
of the knowledge and practice means variance between 
pre- and post-intervention tests showed the significant 
effect of the MIMIC module on improving the adult 
critical care nurses’knowledge and practice levels. 
limited studies have focused on the development and 
implementation of a comprehensive multi-intervention 
module or program related to the prevention and control 
of HAIs and directed at adult ICU nurses.Considering 
the differencesof the interventions used, the findings 
of this study are compatible with other studies findings 
that adopted a multi-intervention, multidimensional, 
multimodal, ormultifaceted IPC programs (27-30, 40-45).

Furthermore, this study is one of the fewin South-
East Asiaconcerned with the provisionof a multi-
intervention and comprehensive module related to the 
prevention and control of HAIs and developed on the 
basis of the needs of adult critical care nurses using 
the IM protocol and the SCT.And to the best of the 
researchers’ knowledge, this study is the first of its kind 
in Malaysia. The MIMIC module is characterized by a 
comprehensive multi-component education programon 
IPC precautions and other themes that have shown their 
efficacy in enhancing self-confidence and risk perception 
among critical care nurses to improve HAIs prevention 
andcontrol practices. The ICMS intervention of MIMIC 
module helped as a source of knowledge that facilitate 
daily IPC practices and facilitates the prevention, 
assessment, and control of HAIs. While the third 
intervention (ICSE) provided a supportive environment 
for IPC practice. It is a promising module which can be 
implemented as Continuing Nursing Education (CNE).

Although this study has shown the efficacy of the 
MIMIC module in improving the levels of adult critical 
care nurses’ knowledge and practice toward prevention 
and control of HAIs, there are a some of limitationsthat 
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need to be identifiedas having an influence on its results. 
The generalizability of the findings of the MIMIC 
modulemay be compromised by the fact that the study 
was performed on a small scale of nurses in one hospital, 
multicenter study is needed to determine the efficacy 
and scalability of the MIMIC module in various types 
of ICU in different hospitals. Another limitation is that 
the pretest-posttest design makes it hard to assess the 
sustainability and durability of knowledge and practice 
improvements for the prevention and control of HAIs 
which calls forlong-term follow up periods assessment.
Since the multi-intervention module applied, it is difficult 
to assess the impact of each particular intervention.

Conclusion

To improve adult critical care nurses awareness and 
ability to prevent and control of HAIs, a comprehensive 
module is needed. This study contributed to implementing 
an integrated IPC module with multi-intervention that 
was not limited to IPC precautions and HAIs bundles 
of care, but also to other themesthat have proved to 
facilitate in the acquiring of evidence-based knowledge 
and the promotion of knowledge-based practice by 
enhancing adult critical care nurses’ self-confidence and 
risk perception. Thus, we recommend the introduction 
of the MIMIC module into the Continuing Nursing 
Education (CNE) programs to ensure that all nurses 
have an equal opportunity to improve their knowledge 
and practice levels of prevention and control of HAIs. 
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Abstract

Introduction: Endodontic surgery become essential to save teeth when the endodontic treatments are failed. 
It promote root canal debridement and insertion of retrograde filling to make sure tight sealing apically.

Aim: Compare the influences of two different resection angles (0 and 30 degree bevel angle to the long axis 
of the tooth) on the apical micro leakage by utilizing dye penetration technique.

Methods: 80 single rooted permanent teeth were amputated 3 mm from the apex at two different resection 
angles. Retrograde cavities were prepared and filled with Well-ROOT PT® and MTA BIOREP®. All 
specimens were immersed in 2% methylene blue dye for 24 hours. The specimens were cut longitudinally 
by microtome and photographed digitally using stereomicroscope. With the use of Kinovea program dye 
penetration area was measured. Two WAY Analysis of Variance (Two Way ANOVA) were used to analyze 
the result statistically at P<0.05.

Results: No group exhibited complete sealing of root-end zones. The group of MTA BIOREP® demonstrated 
statistical significant differences with 0 degree angle which showed less leakage.

Conclusion: MTA BIOREP® retro filling material with 0 degree angle of resection were significantly 
superior regarding apical microleakage compared with Well-ROOT PT®.

Key words: Apical surgery, Bevel angle of resection, Microleakage, Retro filling. 

Introduction

The aim of endodontic treatment is to get rid 
of bacteria from the root canal space and following 
formation of an efficient seal to impede subsequent 
penetration of microorganisms to the periapical areas. 
Traditional root canal treatment has been displayed to be 
successful in approximately 90% of cases while others 
reported that the rate of success vary between 85%-95% 
(1).

Endodontic surgery is an option to evade teeth 
extractions when endodontic treatment or retreatment 
unsuccessful or is not achievable (2).

Surgery involves apical exposure, root end 
resection, retrograde cavity preparation and root end 

filling material insertion (3), which ought to be adhere to 
the walls of the cavity supply a close-fitting seal against 
the bacteria and their toxins.

In addition, it must be radiopaque, stable 
dimensionally, non-resorb able, and importantly easy to 
manipulate (4).

Apical resection is an essential part of the periapical 
surgery. The apical end is amputated so that to recognize 
the root canal and give access to the origin of infection. 
Apical root resection of 3 mm gets rid of an apical area 
with the highest occurrence of accessory canals and 
discloses the surface of the root within scope of visual 
examination and additional instrumentation (5).

DOI Number: 10.37506/ijfmt.v15i3.15598
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Various angles and instruments have been utilized 
to cut the root end throughout apical surgery. A 30 
degree bevel angle is a choice to simplify insertion of the 
filling material, and may be suggested when handpiece 
is utilized for retrograde cavity preparation. Anyway, it 
can raise the apical leakage since the apical permeability 
of the dentinal tubules are greater disclosed by the bevel 
angle (6).

In the other direction, the ultrasonic instruments 
seem as a choice for retrograde cavity preparations 
utilizing perpendicular apical resections. Anyway, 
these apparatus are highly prices, which can lessen their 
obtainability (7).

This in vitro study assessed the outcome of various 
endodontic surgery bevel angles for two different 
retrograde filling materials on apical microleakage. 

Material and Methods

80 extracted single-rooted human 
permanent teeth were selected (excluding lower 
incisors),cleaned,disinfected and kept until required. 
Crowns were cut at the cemento-enamel junction utilizing 
a low-speed diamond disc (MEDIN, Nyon, Switzerland) 
underneath constant water irrigation to produce a 
standardized specimen length of 15 mm. Following the 
extirpation of the pulpal tissues using a barbed broach, 
working length was determined by visualization and size 
15 K-file utilized and preparation of glide path up to the 
working length utilizing size 20 K-file. Shaping of the root 
canal by a manual Protaper files system (DENTSPLY, 
Switzerland) underneath irrigation with 5.25% sodium 
hypochlorite (CERKAMED MEDICAL COMPANY, 
Stalowa Wola, Poland). A final irrigation was achieved 
using 20% EDTA (Tehno Dent Co.Ltd, Belgorod region, 
Russia) and 5.25% sodium hypochlorite followed by 
normal saline. Then root canals were dried using sterile 
paper points, and obturation was accomplished utilizing 
matching gutta purcha and ProSeal root canal sealer 
(HunterLine Inc,Korea). A temporary filling material 
(Dent-a-cav, Willmann&Pein GmbH, Barmstedt, 
Germany) utilized to seal the access cavity, and specimens 
were then kept in normal saline for 1 week. The apical 
3 mm part of the 40 roots specimens were amputated 
perpendicular to the long axis of the root (0 degree 
bevel angle) whereas the other 40 roots specimens were 
resected at 30 degree to the long axis (30 degree bevel 

angle) utilizing fissure bur SF-41(SinaliDent,China) 
underneath constant water irrigation . Afterward, the 
preparation of retrograde cavities to a depth of 3 mm of 
the 40 specimens (0 degree bevel angle ) employing an 
ultrasonic diamond coated retrotip (E10D, Woodpecker 
Medical Instrument Co.,Ltd., China) at medium power 
in agreement with the manufactures instruction, whereas 
the retrograde cavities of the other 40 specimens ( 30 
degree bevel angle ) prepared by employing straight 
fissure diamond coated bur (NO.1090, MICRODONT, 
BRAZIL) at a low speed underneath continuous water 
irrigation. The teeth samples were divided randomly into 
two major experimental groups of 40 each (20 roots of 
0 degree and 20 roots of 30 degree bevel angle ). The 
retrograde apical cavities in group 1 samples filled 
with (P) Well-Root PT® (Calcium Aluminosilicate 
Paste, VERICOM,Gangwon-DO,KOREA), while the 
retrograde apical cavities in group 2 samples filled 
with (M) MTA BIOREP® ( Bioceramic Reparative 
Cement, ITENA, Paris, FRANCE) in agreement with 
manufactures recommendations. Subsequent to the 
retrograde filling process, the specimens were placed in 
an incubator in 100% humidity at 37c for a week to make 
certain complete set of the retrograde filling materials. 
They were coated with three layers of nail varnish with 
various color for every group but at the apical 1 mm of 
the surface of resection, Following, they were soaked 
into 2 % methylene blue dye for 24 hours, and extra 
dye was eliminated by rinsing underneath running tap 
water for 1 hour. The teeth samples were inserted into 
an epoxy resin block and the samples were dissected 
longitudinally at the center of the sample into 2 halves 
using a Microtome (MTI Corporation, Ritchmond Ca, 
USA). The samples´ micrograph were taken by using of 
a digital camera attached to a stereomicroscope (BLS 
200, NTB series zoom,Italy) using 20X magnification 
and then transported to a personal computer in a JPEG 
format to be gathered and stored. Kinovea program 
2018® (Version 2, Boston, USA) was employed to 
assess the extent of the linear stained area (dye infiltrated 
surface) along the junction between the wall of root 
canal and retrograde filling material in millimeters. 
(Figure 1,2).

Statistical analyses were performed utilizing the 
statistical Package for social Science (SPSS version 21, 
Chicago, IL, USA) including Descriptive statistics is 
Minimum, maximum, mean and standard deviation (SD) 
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whereas the inferential statistics is Two WAY Analysis 
Of Variance (Two Way ANOVA) with Bonferroni 
test, partial eta square effect size and both Shapiro and 
D’Agostino normality tests., level of significance is at 
P<0.05. 

Results

Means and standard deviations acquired for dye 
penetration in every group are shown in Table 1.

Based on results, retrograde cavities were not entirely 
sealed in each of the groups. There were no significant 
differences statistically between the two angles of Well-
Root PT (P) whereas there were significant differences 
between the two angles of MTA BIOREP (M) as shown 
in Table 1. 

Table.1: Mean values, standard deviation, and comparison of the groups with regards to microleakage value 
using Two Way ANOVA

Fillings Angles Min. Max. Mean SD Mean diff F P value
Partial eta square 

Effect size

P

0º 2.120 4.080 3.277 0.695

0.179 0.573 0.451 NS
0.007

Small
30º 2.570 4.090 3.457 0.447

M

0º 0.340 1.950 1.093 0.533

0.554 1.979 0.022 Sig.
0.067

medium
30º 0.260 3.670 1.647 1.133

NS=not significant at p>0.05, Sig=significant at p<0.05 

 

Figure 1 (A,B). Measurement of dye infiltrated area of Well-Root PT®. A. 0 degree bevel angle. B. 30 degree 
bevel angle. 
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Figure 2 (A,B). Measurement of dye infiltrated area of MTA BIOREP®. A. 0 degree bevel angle. B. 30 
degree bevel angle. 

Discussion

In endodontic treatment failure cases the apical 
surgery must be limited to situations in which a non-
surgical method is not possible or has failed (8).

When imperfect or failed root canal filling is the 
reason of endodontic failure, and the canal is coronary 
approachable and negotiable, surgical therapy is not 
regarded the treatment of option (9).

The aim of providing an effective retrograde seal 
after apical surgery is to create an effective barrier 
among the root canal system and the periapical tissues. 
The interaction among preparation techniques of root 
end and materials employed in retro filling process is an 
essential aspect for treatment success (10).

The sealing capability of retro filling material, the 
depth and plane of resection are essential determining 
factors in the microleakage degree. Sufficient preparation 
of root-end is an essential part for success of treatment 
(11).

The results exhibited that microleakage raised with 
increasing the angles bevel from 0º to 30º. Resecting 
at 30º bevel angle involve disadvantages like dentinal 
tubules opening, exposure of dentinal tubules regarded 
to attend a potential vector for apical permeability (5, 12).

The results agree with with Gilheany (13), Shabnam 
(14), Gagliani (15) who established that the leakage 
significantly rose when the angle of the resection raised 
from 0 degree to the long axis of the root to 30 degree. 
The microleakage surrounding the retro filling material 
was not the solely predisposing cause to apical leakage, 
in this case, therefore the apical leakage could have been 
analogous in the two angles for the similar retrograde 
filling. Therefore, apical leakage may be a result of the 
microleakage surrounding the retrograde filling and the 
bevel angle degree.

The using of ultrasonic tips in retrograde cavity 
preparation of 0º bevel angle can to some degree 
influence the outcomes of this study. Higher success 
rates clinically had been shown when preparation of 
root-end was carried out utilizing ultrasonic tips instead 
of traditional rotary burs (6, 16, 17).

Ultrasonic tips express numerous advantages in 
retrograde cavity preparation in comparing to rotary burs 
preparation, involving smaller disclosure of dentinal 
tubules, lower risk of perforation, excellent retrograde 
filling material retention, and lesser the necessity of 
root resection bevel. Also, smaller retrograde cavities 
with greater conservation of dental tissues, a cavity 
preparation that is best placed into the root channel, and 
a superior preparation of anatomical difficulties, like. an 
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isthmus (16, 18). 

Conclusion

With regards to the restrictions of this study it can 
be concluded that :

1-The apicoectomy bevel angle and the root end 
preparation type influence the degree of microleakage.

2-0 degree bevel angle is regarded the preferred 
angle in apical resection. 

Declarations

Conflict of Interest the authors declare that there are 
no potential conflicts of interest related to the study.

Source of Funding: Nil 

Ethical Clearance: This research has exemption as 
it a routine treatment (no new materials were used). 

References

1-  Del Fabbro M, Corbella S, Sequeira-Byron P,Tsesis 
I, Rosen E, Lolato A, Taschieri S. Endodontic 
procedures for retreatment of periapical lesions. 
Cochrane Database Syst. Rev. 2016, 10, CD005511.

2- Xavier CB, Weismann R, Oliveira MG, Demarco 
FF, Pozza DH. Root-end filling materials: Apical 
microleakage and marginal adaptation. J Endod 
2005; 31: 539-542.

3-  Palma Paulo J, Marques Joana A, Casau Margarida, 
Santos Andre, Caramelo Francisco, Falacho 
Rui I, Santos Joao Miguel.Evaluation of root 
end preparation with two different endodontic 
microsurgery ultrasonic tips. Biomedicines 2020 
;383(8): 1-19.

4- Ingle J I., Bakland L K. Endodontics .2002 (5th edn) 
. BC Decker Hamilt. 

5- Kacarska Marina. Clinical evaluation of root end 
resection bevel in periapical surgery. Contributions. 
Sec. of Med. Sci. 2017;8(1):113-118. 

6- Tsesis I, Rosen E, Schwartz-Arad D, Fuss Z. 
Retrospective evaluation of surgical endodontic 
treatment: traditional versus modern technique. J 
Endod 2006; 32:412-416. 

7- Bernardes RA, Souza Junior JV, Duarte MAH, 
Moraes IG, Bramante CM. Ultrasonic chemical 
vapor deposition-coated tip versus high-and low-

speed carbide burs for apicoectomy: time required 
for resection and scanning electron microscopy 
analysis of the root-end surfaces. J Endod 2009; 
35:265-268.

8- Gutmann J.L. Surgical endodontics: Past, present, 
and future. Endod. Top. 2014, 30, 29–43.

9- Abramovitz I, Better H, Shacham A, Shloma B, 
Metzjer Z. Case selection for apical surgery: a 
retrospective evaluation of associated factors and 
rational. J Endod.2002; 28: 527-530.

10- Post L K,Lima F G, Xavier C B, Demarco F F, 
Gerhardt-Oliveira M. Sealing ability of MTA and 
amalgam in different root-end preparations and 
resection bevel angles : An in vitro evaluation using 
marginal dye leakage .Braz Dent J .2010;21(5):416-
419 . 

11- Plotino G, Pameijer C H., Grande N M., Somma 
F. Ultrasonics in endodontics: A review of the 
literature. J. Endod. 2007, 33, 81–95.

12- Mandava P, Bolla N, Thumu J, Vemuri S, Chukka 
S. Microleakage evaluation around retrograde 
filling materials prepared using conventional 
and ultrasonic techniques. Journal of clinical and 
diagnostic research 2015;9(2):43-46.

13-  Gilheany P A, Figdor D, Tyas MJ. Apical dentin 
permeability and microleakage associated with root 
end resection and retrograde filling. J Endod. 1994; 
20: 22-26.

14-  Shabnam N, Hari Das A, Dibyendu M, R 
Deirimika L, Sarita B. Comparative evaluation of 
microleakage after root-end resection by erbium, 
chromium: Yttrium-scandium-gallium-garnet (Er, 
Cr:YSGG) laser and carbide bur with or without 
placement of mineral trioxide aggregate: An in 
vitro study.Journal of conservative dentistry 2019 
;22(4):391-395.

15- Gagliani M, Taschieri S, Molinari R. Ultrasonic 
root-end preparation: Influence of cutting angle on 
the apical seal. J Endod 1998; 24:726-730.

16- De Lange J, Putters T, Baas E M., Van Ingen J.M. 
Ultrasonic root-end preparation in apical surgery:A 
prospective randomized study. Oral Surg. Oral 
Med. Oral Pathol. Oral Radiol. Endod. 2007, 104, 
841–845.

17- Kim S, Kratchman S. Modern endodontic surgery 
concepts and practice: A review. J. Endod. 2006, 
32,601–623.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      1949

18-  Bernardes R, De moraes I., Garcia R, Bernardineli 
N, Baladi J. Evaluation of apical cavity preparation 

with a new type of ultrasonic diamond tip. Journal 
of Endodontics. 2007; 33: (4): 484-487. 



1950    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Incidence of Jaundice in Preterm and Full Term Infants 
Admitted to Al-Zahraa learning hospital at An-Najaf Province
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Abstract

Background: One of the most predominant medical issues is the yellow coloration of the skin and sclera 
and it called Jaundice. It is occurred mostly in infants and could be either to a normal progress of getting 
worse in to an irreversible brain damage. It could affect infants before 24 hour after birth and it considered 
as pathological or after one day and now it regarded as physiological. 

Methods: One hundred and fifty child had been chosen in a prospective study that had been conducted in 
Al-Zhraa hospital at An-Najaf province. Those children were either a preterm or full term neonates and their 
ages were 0-14 days after admission to neonatal care unite or pediatric a ward in the hospital. The study was 
started from the1st of October 2018 till Jane 30th 2019. 

The results showed the most of patient suffer from jaundice were those delivered at premature and those how 
take breast feeding but not bottle feeding. Twenty eight percent of them were suffered from hemolysis due 
to ABO-incompatibility, sepsis, preterm-maturity and Rh-incompatibility

Conclusion: Jaundiceis a serious medical symptoms than should be controlled before induce uncontrolled 
complication that could be ends with permanent disability or even death

Keywords: Jaundice, Rhautoantibodies, kernicterus, obstructive, Preterm 

Introduction

Jaundice or even called lemon face disease refers 
to a clinical complications that observed in patients 
that suffered from abnormal function of liver due 
to either uncompleted function and/ or uncontrolled 
interferences. It is not a disease by itself rather than it 
considered as symptoms’ and occurs as a consequences 
of many disease the effects the liver, pancreas, red blood 
cells, or gallbladder. It associated with yellow color 
of the eye sclera due to high level of bilirubin in the 
blood. (1)(2)an adipokine facilitating insulin action, has 
antiatherogenic effects. This study investigated whether 
common polymorphisms in the adiponectin receptor 1 
(ADIPOR1(3)

After a normal breakdown of the red blood cells, 
bilirubin will be released which is then physiologically 
removed by the bile. Many disease that may cause 
this elevated the level of bilirubin in the blood so the 
appearance the yellow sclera and/ or skin coloration, 

these includes hepatitis (viral, autoimmune, other 
reasons), alcoholic liver disease, bile duct obstruction 
(due to cancer, gallstone, others), pancreatic cancer, 
anemia (especiallyHemolytic), Gilbert’s syndrome and 
others (4)(5)(6)(7) (8)(9)

Symptoms of Jaundice :

they includes change the color of the mucous 
membranes of the eye and skin in to yellow, darkened 
urine ( due to increase excretion the conjugated, i.e., 
direct bilirubin) epically in obstruction cases, the stool 
could be changed in to pale color due to increase the 
excretion of the unconjugated bilirubin. Abdominal pain 
with nausea and vomiting(10).

Differential diagnosis of Jaundice:

A-Pre-hepatic:

It mostly caused by blood increase hemolysis more 
than the capacity of the liver to conjugate and excrete 

DOI Number:10.37506/ijfmt.v15i3.15599
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bilirubin. This leads to increase the concentration of 
unconjugatedbilirubin which is not water soluble and 
so not excreted in urine. Hemolysis caused by many 
reasons include thalassemia,spherocytosis, and sickle 
cell anemia(11) (12) (11)(13)

As mentioned previously, the unconjugated bilirubin 
increase and not water soluble so not excreted in the 
urine so the color of the urine looks normal but there is 
increase the concentration of bilirubin in the blood and 
so increase it’s crossing the blood brain barrier inducing 
the Kernicterus(5).

B-Hepatocellular:

Hepaticjaundice occurred due to the hepatic problem 
itself, like hepatotoxicity, alcoholic liver diseases, 
cirrhosis and others. There is impairment in hepatic to 
metabolize and excrete bilirubin. So there is decrease 
in concentration of both conjugated and unconjugated 
bilirubin.(14) 

C-post hepatic (obstructive jaundice):in this 
case there is increase the concentration of conjugated 
bilirubin due to that there is normal conjugation but 
abnormal excretion of bilirubin. So there is increase the 
concentration of conjugated bilirubin.(15)

D-neonatal jaundice: sometimes there is 
incomplete function of the liver due to immature grow 
of hepatic cells until approximately two weeks so that 
there is increase in the concentration of the unconjugated 
bilirubin. It could be normal if it found two days of birth 
or could be pathological when found before two days of 
life due tohereditary spherocytosis,  ABO/Rh blood type 
autoantibodies,glucose-6-phosphate dehydrogenase 
deficiency,pyruvate kinase deficiency. 

Materials:

A prospective study conducted from one hundred 
and fifty volunteer suffered from hyperlipidemia 
weather preterm or full term neonates with age from few 

hours to fourteen days after admission to the Al-Zahraa 
hospital at neonatal care sector or pediatric award. 
These patients were referred from either privet clinic, 
other hospitals, primary health care centers or even from 
homes and were treated with either blood transfusion or 
phototherapy. Data were collected from 1st of October 
2018 till Jane 30th 2019.P value ≤ 0.05 was considered 
to be statistically significant.

Data ere analyzes includes the age of admission, 
age of discharged, gender, type of treatment, mode of 
delivery, feeding method ( weather bottle feeding or 
breast feeding), total bilirubin, signs and symptoms, 
color of urine and stool. General urine examination were 
done and WBC were measured in high power field to 
evaluate the level of urinary tractinfection. Blood sample 
were taken fromheel-prick to measure the blood group, 
Rh, total serum bilirubin, direct and indirect amounts.

Aim

It is important to evaluate the factors that could 
induce jaundice in Najaf, the most common symptoms 
and signs and the most appropriate treatment for this 
disease.

Results and Discussions

The results were classified in to well tolerated, 
kernicterus, death, liver. General urine examination 
showed increase the number of leukocytes more than 
5per high power field (HPF) in urine sample. 

Table 1 showed that males are more than females in 
incidence of the disease (87 vs 63 with ratio of 1.14:1) 
in the three groups (A, B and C) (table 2), which is in 
agreement with several studies(16). 

Gestational age was found to be statistically 
significant in this study, while it was not in other 
studies(17). This might be related to relatively higher 
number of full term neonates included in this study(18)

(19)(20). 
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Table (1) criteria of 150 jaundice patient according to the weight, gender and mode of delivery

Parameter Full term Preterm No.(%)

Birth weight(kg)
˂2.5
˃2.5

43(29)

63(42)

34(23)

10(6)

77(51%)

73(49%)

Total 106(71) 44(29) 150(100)

Gender 
Male

Female 

50(33)

40(27)

37(25)

23(15)

87(58)

63(42)

90(60) 60(40) 150(100)

Mode of delivery Cesarean section 

Normal vaginal delivery 

32(21)

63(42)

27(18)

28(19)

59(39)

91(61)

Total 97(67) 24(33) 150(100)

Table two showed that there is thirty five patients had increased the level of total serum bilirubin more than 
22mg/dl and treated with both blood exchange and phototherapy (group A), one hundred and seven patient were 
treated with only with TSB ranged from 13-21mg/dl(group B) and eight patients with TSB lower than twenty two 
and treated with exchange transfusion (group C). 

The study showed that the most common etiology was physiological jaundice

Table (2) Distribution of 150 jaundiced patients with according to the method of treatment

Group A
(n =35 ) 

Group B
(n =107) 

Group C
(n=8)

Total (n =150) 

1 Male 19 56 5 80(53%) 

2 Female 16 51 3 70 (47%) 

3 M:F ratio 1.18 : 1 1.1:1 1.6:1 1.14 : 1 

4 Total 35(23%) 107(72%) 8(5%) 150 (100%) 

Group A: those of infants treated by phototherapy and blood exchange and labored after a full term pregnancy 
with a TSB more than twenty two milligram per deciliter.

Group B: those included who are treated by only phototherapy with bilirubin level 13-21 mg/dl.

Group C: those prematurely labored and treated by both blood transfusion and phototherapy with a bilirubin 
level 22 mg/dl.
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Table three revealed that those with a high gestational age of (99.6 hr for group A and 135.2 hr for group B) with 
a mean gestational age (wk) was 35.33 in group A and 36.99 in group B. 

Table (3): Ages, Gestational Ages, and Body Weight of Studied Infants 

Characteristic (Mean±SD) Group A Group B 

1 Age on admission (hr.) 99.6±40 135.2±51 

2 Gestational age (week) 35.33±1.7 36.99±2.8 

3 Body weight on admission (g) 2634±641 2950±732 

In table four we see that from 150 patients, only 31 %showed an increase the ALT and AST and only 2% had 
an elevated Alp level

Table (4) Results of diagnostic techniques used for patients with Jaundice (n=150)

Application
Investigation 

Percentage Number of patients 

100% 150  Total serum Bilirubin 

31% 47 ALT &AST 

2 % 3 Alkaline phosphatase 

In table 5 any when we study the criteria of jaundice patient we find that only eleven patient were had ABO 
incompatibility (7%) and nine patients were full termed labored, forty five percent had nausea and vomiting, twenty 
six showed a fever.

Table (5) Clinical manifestations of jaundice (n=150)

Clinical Manifestation Number of patients Percentage 

1 Jaundice 150 100% 

2 Nausea and vomiting 68 45.33% 

3 Dark color urine 3 2 % 

4 Fever 39 26% 

5 Weight loss 45 30% 

6 Low mental response (encephalopathy and fit ) 7 5 %

7 Yellow color face and eye 142 95

8 Yellow color face and eye and abdomen 135 90

9 Yellow color face and eye , abdomen and extremities 128 85

10 Hemolysis due to ABO-incompatibility 11 7

11 Hemolysis due to sepsis 12 8

12 Hemolysis due to preterm-maturity 15 10

13 Hemolysis due to Rh-isoimmunization 5 3
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From 150 patients there was thirty nine had an 
infection at the urinary tracts. Fifty one percent of 
them with body weight more than 2.5 Kg, seventy 
nine percent with normal vaginal delivery. Sixty two 

percent showed a breast feeding, seventy seven percent 
showed a bilirubin level more than twenty milligram 
per deciliter. This agreed with another one conducted at 
another place.(21)

Table (6) Distribution of 39 jaundiced patients with UTI according to gender with different parameters

Male Female No.(%)

Birth Weight (Kg) 
˂2.5
˃2.5

15

15

4

5

19(49)

20(51)

Mode of delivery Cesarean section 

Normal vaginal delivery 

3

19

5

12

8(21)

31(79) 

Feeding Type 
Breast 

Artificial 
Mixed 

19

0

4

5

8

3

24(62)

8(20)

7(18)

Total serum bilirubin 
>20mg 

<20mg 

22

6

8

3

30(77)

9(23)

Preterm 9 5 14(36)

Full term 20 5 25(64)

Conclusion 

Both sexes shared the same similarity in occurrence 
of the jaundice. Obstructive jaundice is most commonly 
due to physiological effect. Male had more urinary tract 
infection than female.

Recommendation: a further interest should be 
occur in neonate to ovoid the causative factors that may 
ends with jaundice.
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Abstract

The urgent necessity today for development of anti cancer agent is crucial so highly dependent for searching 
for new anti neoplastic action ,the drug discovery process is costly and consume long time ,in my study 
focusing my efforts toward drug optimization process using sulindac (NSAID) which has a fantastic 
attractive area as anti cancer and anticancer in addition to it is anti inflammatory action . 

The study describes design and synthesis of mutual pro-drug of sulindac in combination with thenatural 
anti oxidants (menthol ,thymol ,vanillin,guiacol) as a single integral pharmaceutical unit byan chloro acetyl 
chlorideas spacer to form an ester mutual prodrug with expected to improve the anti inflammatory ,anti 
cancer , antioxidant action of sulindac by the conjugation with natural anti oxidative integral moiety and 
minimized the ulcerogenic adverse effect of sulindacit is carboxylic acid functionality .The synthesis is 
conferred byH1NMR, FT-IR, CHN and physiochemical properties. 

Keywords: sulindac , antioxidants, anticancer, mutual prodrug.

Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) 
consider as growing nucleus for driving research to 
screening anti neoplastic agents with due it is wide 
therapeutic & clinical applications that coverage a 
significant population in diversity clinical area in the 
world wide.

The epidemiological studies mention & demonstrate 
the fantastic action of NSAIDs in the prevention & 
treatment of cancer in the therapeutic area of NSAIDs 
with therapeutic dosage regimen.

The sulindac is only NSAID has a marked anti 
cancer action and a novel immunological mechanism [1]

as well as anti oxidant activity [2].

Today the human healthy life is limited to 
susceptibility of our vital organs and their cellular 
building units to natural environments and fresh natural 
bio resources .

The rapid explosive developmental revolution in 
different area of life( industrial , agricultural, nutritional 

etc )has been accomplished by the marked incidence of 
an auto immune disorders mainly rheumatoid arthritis 
which is one of major complicated disease limits human 
life [3,4].

On other hand, The generation of free radicals have 
been contributing etiology in Parkinson’s disease, senile 
and drug-induced deafness, schizophrenia, arthritis, 
,diabetes mellitus, aging process and Alzheimer’s[5].

Nonsteroidal anti-inflammatory drugs (NSAIDs) 
display promising anticancer activity in many patient 
with solid tumors involving colorectal cancer. Previous 
evidence referred to that sulindac sulfide (SS) can inhibit 
the growth of tumor cells through cyclooxygenase-2 
(COX-2) based path way or other biomechanical ways. 

Clearly, COX-2 independent mechanismincludeda 
low toxic criteria to support the clinical potential sulindac 
as a chemoprevention drug. However, the molecular 
mechanisms responsible for COX-2 independent 
pathway have not been completely elucidated.

[6]

DOI Number: 10.37506/ijfmt.v15i3.15600
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One of predicted mechanism says that carcinogenic 
cell obey a critical remodeling phase of intracellular 
Ca2+ homeostasis that rationalize to critical cancer 
hallmarks. Store-operated Ca2+ entry (SOCE), a Ca2+ 
entry pathway In addition, majority of carcinogenic cells 
generate the Warburg effect, a metabolic switch from 
mitochondrial metabolism to glycolysis that supplies 
survival advantages. 

The selection of non-steroidal anti-inflammatory 
drugs depolarize mitochondria, inhibit mitochondrial 
Ca2+ uptake that promote SOC inactivation, leading 
to inhibition of both SOCE and carcinogenic cell 
proliferation. Thus, mitochondria sustain store-
proceeds currents in colon neoplastic cells but not in 
non neoplastic normal colonic cells and this action is 
counteracted by selected NSAIDs supplying a pathway 
for cancer chemoprevention .[7]

The anti-inflammatory drugs Sulindac and Aspirin, 
displays significantly higher IC50 values in proliferation 

assays for AA cell lines compared to CA cell lines 
indicating the anti-inflammatory actions of these drugs by 
measuring the secretion of inflammatory cytokines and 
MAPKs activation in response to the pro-inflammatory 
cytokine TNF-alpha.

[8]

Sulindac can reduce the number and size of 
precancerous colonic adenomas in patients with history 
adenomatous polyposis (FAP), but is not recommended 
for long-term as a cancer chemopreventive drug due 
to fatal toxicities related to cyclooxygenase (COX) 
inhibition[9]

. 

Natural antioxidants are the most important 
molecules for centuries, it has been used in traditional 
medicine and has been shown to possess various 
pharmacological properties including antioxidant, 
free radical scavenging, anti-inflammatory, analgesic, 
antispasmodic, antibacterial, antifungal, antiseptic and 
antitumor activities.

[10]
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The pharmacological criteria of thymol is for 
example it has a multiple therapeutic actions against 
various metabolic and malignant diseases at both 
biochemical and molecular levels ,cardiovascular, 
rheumatological,neurological ,gastrointestinal . 
It is promising therapeutic potential, molecular 
mechanisms and pharmacological properties as well 
as pharmacokinetic crtireia for the pharmaceutical 
development of thymol.[11][12]

.

Here we characterize the antineoplastic actions of 
a novel sulindac derivatives in conjugation with natural 
anti oxidants as mutual prodrug to combine the anti 
neoplastic action of sulindac with anti neoplastic anti 
oxidative power of the nature as a single synergistic 
integral therapeutic unit with minimal adverse effects

Materials and Methods

Experimental: 

All reagents and anhydrous solvents were of 
analytical grade and supplied from (Sigma-Aldrich 
Germany ; BDH England ;ReidalDehean Germany). 
Melting points were determined by capillary tube 
method by melting point apparatus SMP30 Stuart(UK). 
Rf values were determined through using ascending 
thin layerchromatography method , on DC-Kartan SI 
Alumina 0.2 mm to ensure the purity and flow of the 
reaction, usingmethanol: chloroform (50:50) as mobile 
phase. Determination of FT-IR spectra done by FT-IR 
Shimatzu spectrophotometer, at facultyof pharmacy, 
kufa university, by using KBr discs. CHNmicroanalysis 
has been donein a centralbio-chemical libratoryfaculty 
of pharmacy-Kufa university, by using Euro EA 3000 
elemental analyzer (Italy),HNMR).

Chemical synthesis:

Chemistry:

1-Coupling reaction of antioxidants with 
chloroacetylchrolide:

Antioxidant(menthol or thymolorguiacol 
or vanilline) (10mmol) from each antioxidant 
coupling separately, was dissolved in 
chloroform (40 ml), then TEA (1.4 ml, 10mmol) 
wasadded. The reaction mixture was stirred 
on ice bath,chloroacetylchloride (0.78 ml, 
10mmol in 10 ml CHCl3) wasadded drop wise 
with continuous stirring over a period of one 
hour, followed by refluxing of the mixture for 
threehours. Then, the solvent was evaporated 
under reduced pressure and the recrystallized 
fromethanol, to provide compounds ( IA , 
IIA,IIIA and IVA) respectively[13]. The percent 
yield, physical appearance, and Rf values were 
given in table(1), and FT-IR spectrum was given 
in table 2. 

2-Coupling reaction of sulindac with 
compounds ( IA , IIA,IIIA and IVA).

A mixture of each compound( IA or IIAor 
IIIA or IVA) (8mmol), and sulindac (8mmol), 
were dissolved in chloroform (40 ml), thenTEA 
(1.1ml, 8mmol), was added. The reaction mixture 
was stirred at room temperature overnight. The 
solventwas evaporated under reduced pressure 
; the residue was triturated with acetone and 
recrystallized from methanol.[13,14,15] The 
percent yield,physical appearance, and Rf values 
were given in table 1, and FT-IR spectrum was 
given in table 2. All steps of the synthesis of all 
compounds are presented in following scheme .
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Reasult and Disscusion

Mutual new an ester derivatives of sulindac with 
natural antioxidants (menthol ,thymol ,vanillin ,guiacol) 
were synthesized by the scheme thatshown above. They 
were studied to physico-chemical characterization, the 

data are shown in Table 1, and theirstructures were 
confirmed by the FT-IR spectroscopy, thus confirmed 
the formation of double an ester bonds in the synthesized 
new derivatives of sulindac with the natual antioxidant 
as united molecule with combined therapeutic action 
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Table (1) the physiochemical properties of the synthesized compounds: 

Synthesized compounds chemical formula
Molecular 

weight
Description

% 
yield

Melting 
point oC

Rf 
value

 
CompoundIA

C12H21ClO2 232 Yellow oil 88 …………
 

0.55

Compound.IIA C12H15ClO2 226 Orange oil 95 .................
 

0.46

Compound IIIA  C10H9ClO4 229  Yellow oil 90 …………
 

0.86

Compound IVA C10H11ClO3 214 Red oil 95 ……….
 

0.76

Compound I C32H37FO5S 523 Yellow crystal 90 133-135 0.86

Compound II C32H31FO5S 547 Yellow crystal 88 78-80 0.52

Compound III C29H25FO6S 520 Orange crystal 80 144-146 0.83

CompoundIV C30H25FO7S 549 Orange crystal 66 115-117 0.36

1H-NMRand C,H,N MICRO ANYLAYSIS 
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Conclusions:

The synthesis of the designed compounds of sulindac 
and natural antioxidants( menthol , thymol ,guiacol , 
vanilline) (as a single unithas been successfully achieved 
by chloroacetylchloride as arm between sulindac and 
natural moiety.

The Purity and structural formulas of the synthesized 
compounds were confirmed by melting points 
determination, Rf values, FT-IR spectroscopy(C.H.N)
microanalysis and H1 NMR .
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Recommendations:

1-Full kinetic studies of final compounds .

2-Study of the cell line to evaluate anti neo plastic 
activity. 

3-Determination of COX-2 selectivity of the tested 
compounds by assessing COX-2:COX-1 inhibitory ratio 
using human whole blood assay.
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The Possible Role of Neuron Specific Enolase 
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Abstract

Background: Acute organophosphorus (OP) poisoning is a common toxic emergency all over the world 
especially in the developing countries as Egypt. Neurological damage occurs after exposure to these 
compounds can lead to respiratory failure and death. Thus, it is important to identify the severity of poisoning 
and predict the need to ventilation support or death.

Methods: A prospective study that included 50 adult patients presented with neurological manifestations 
after acute OP poisoning admitted to the ICU of Poison Control Center of Ain shams university (PCC-ASU), 
and 25 healthy volunteers. Meusering levels of Neuron Specific Enolase (NSE) and Neurofilament Light 
(NFL) protein and correlate this with severity according to APACHE II score and outcome of patients.

Conclusion: There was a significant difference between cases and controls among levels of NSE and NFL 
protein, also there was a significant correlation between NSE and NFL protein levels and prediction of both 
M.V. need and mortality, so NSE and NFL protein can be used as markers for neurological damage after 
exposure to OP compounds.

Key Words: APACHE II score, Neurofilament Light Protein, Neuron Specific Enolase, Neurotoxicity and 
Organophosphorus. 

Introduction

Organophosphorus (OP) compounds are the most 
commonly used insecticides to control agricultural 
and household pests. The easy availability with lack of 
knowledge about its serious consequences resulting in 
increased its accidental and suicidal poisoning [1].       

Exposure to (OP) compounds leads to inhibition of 
cholinesterase enzyme with subsequent accumulation 
of acetylcholine at synapses causing overstimulation of 

muscarinic and nicotinic receptors leading to central and 
peripheral manifestations [2].

Many patients, following acute exposure to these 
compounds, will develop muscle weakness and paralysis 
especially in severe exposures, and patients will require 
prolonged ventillatory support in the intensive care 
unit and patients die because of respiratory failure. 
The neurological manifestations have therefore been a 
primary focus of interest [3].

Neuron Specific Enolase (NSE) is measured in 
blood and cerebrospinal fluid is predominantly located 
in neurons and neuroectodermal cells so it serves as a 
marker of neuronal damage. Increased concentration of 
NSE can be measured in the cerebrospinal fluid (CSF) 
and in peripheral blood after neuronal damage and 
provides a reliable laboratory indicator of the degree of 
brain cell damage [4].
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Neurofilaments are cytoskeletal components of 
neurons that are abundant in axons particularly in the long 
myelinated subcortical white matter axons. The release 
of NFL sharply increases in response to CNS axonal 
damage because of inflammatory, neurodegenerative, 
traumatic or vascular injury. The NFL that is released 
reaches the interstitial fluid, which communicates freely 
with the CSF, and blood [5].

Patients and Methods

This work presents a prospective study carried out at 
Poison Control Center of Ain Shams University (PCC-
ASU), cairo, Egypt, during the period from February 
2019 till June 2020.

Patients:

The study included 50 adult patients with acute 
organophosphorus poisoning admitted to the ICU of 
Poison Control Center of Ain shams university hospitals 
(PCC-ASUH), and 25 healthy volunteers.

Inclusion criteria

All patients with acute organophosphorus poisoning 
admitted in ICU of (PCC-ASU) and presented with any 
neurological manifestations.

Exclusion criteria

Patients with head trauma, patients with stroke 
or brain hemorrhage, patients with any neurological 
diseases, addicts and patients who taken any drugs 
known to affect the CNS were excluded from the study.

Methods

History taking

Full history including sociodemographic data; (age, 
gender and residence), intoxication history including 
manner of exposure to OP (either suicidal, accidental 
or homicidal), route of exposure (either oral, dermal, 
Inhalation or injection), delay time (time interval 
between exposure and arrival to the PCC) and history 
of co-ingestion.

Clinical examination

All patients were clinically examined regarding 
characteristic symptoms and signs of cholinergic 

toxidrome which include muscarinic manifestations, 
nicotinic manifestations and CNS effects. 

Neurological examination was done for each 
patient including conscious level assessment according 
to Reed’s classification, recording presence of 
fasciculation, muscle weakness, flaccid paralysis, coma, 
agitation, convulsions, motor or sensory deficit, reflexes 
and any lateralization signs will be recorded.

Evaluation of patients with APACHE II score [6]. 
The APACHE II score was calculated using designed 
computerized program during first 24 hours of admission. 
If a variable was measured more than once during that 
time, the worse value was used.

Laboratory data

1. Patients were be subjected to the following 
biomarkers; Neuron Specific Enolase (NSE) and 
Neurofilament Light protein (NFL) on presentation 
to ER within 8 hours after OP exposure due to short 
half-lives of these biomarkers also pseudocholinestrase 
(PChE) was done to confirm diagnosis of OP toxicity.

Laboratory parameters for neurological damage; 
Neuron Specific Enolase (NSE) and Neurofilament 
Light Protein (NFL) were done by Enzyme-Linked 
Immunosorbent Assay (ELISA) technique using 
commercial ELISA Kit from Bioassay Technology 
Laboratory company following the manufacturer 
instructions.

2. Patients were be subjected also to the following 
routine parameters within first 24 hours of ICU admission 
for calculation of APACHE II score: 

Serum glucose, kidney function tests; (urea and 
creatinine), serum electrolytes; (sodium and potassium), 
CBC and ABG.

3. Controls were be subjected to the following 
biomarkers; NSE, NFL and also PChE.

Treatment and hospital disposition:

Documentation of total dose of atropine and oximes 
received, duration of stay in the PCC and outcome 
(either discharge or death).
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Statistical Analysis

The collected data was revised, coded, tabulated and 
introduced to a PC using Statistical package for Social 
Science (SPSS 20). Data was presented and suitable 
analysis was done according to the type of data obtained 
for each parameter.

Mean, standard deviation (±SD) was done for 
numerical data. Frequency and percentage were obtained 
for non-numerical data. Comparison between outcome 
groups was tested by using Independent t-test for 
quantitative data, by using Chi square test for qualitative 
data. Correlation analysis (using Pearson’s method) 
was used to assess the strength of association between 
two quantitative variables. Linear regression analysis 
was used to identify significant predictors of outcomes. 
P-value less than 0.05 was considered statistically 
significant. Receiver operating characteristic curve 
(ROC) was used to assess predictors of outcome with its 
cut off points, sensitivity, specificity, positive Predictive 
Value and negative Predictive Value.

Results

The study showed a non significant difference 
between cases and controls regarding their gender, 
residence or age as shown in table (1), 

Our study showed that the suicidal exposure to 
OPCs was the most common manner of exposure (78%), 
while oral route was the most common route of exposure 
(86%). Regarding delay time, the mean delay time for 
cases was 5.1 ± 2.3 hours as shown in table (2).

On assessing conscious level of cases by Reed’s 
classification, most of patients were comatose in grade III 
and grade IV by 30% for each grade and 12% of patients 
were conscious (grade 0). Regarding neurological 
manifestations, most of patients were presented with 
weakness, fasciculation and paralysis with a percentage 
of 72%, 68% and 50% respectively as shown in table 

(3).

The study showed that there was a significant 
difference between cases and controls regarding 
Pseudocholinestrase (PChE), Neuron Spacific Enolase 
(NSE) and Neurofilament Light (NFL) Protein levels as 
shown in table (4).

There was a significant positive correlation between 
NSE and NFL Protein levels with conscious level, also 
there was a significant positive correlation between 
NSE level and fasciculation and agitation, and there 
was a significant negative correlation with paralysis and 
convulsions. There was a significant positive correlation 
between NFL Protein level and fasciculation and there 
was a significant negative correlation with paralysis as 
shown in table (5).

The study showed that the mean APACHE II score 
for cases was 14.3 ± 8.3 and its range was between 3 
and 28. There was a significant correlation between 
APACHE II score and M.V. need and death outcome as 
showed in table (6)

There was a significant positive correlation between 
NSE and NFL Protein levels with severity according to 
APACHE II score, total atropine dose and hospital stay 
duration, as shown in table (7)

The study showed that there was a significant 
positive correlation between NSE and NFL Protein levels 
and need to M.V., as shown in figure (1) also there was 
a significant positive correlation between NSE and NFL 
protein levels with mortality outcome as shown in figure 
(2), which means that high levels of these parameters 
associated with more need to M.V. and more deaths.

By ROC curve analysis to predict M.V. need and 
mortality, it was found that NSE had a greater sensitivity 
and specificity than NFL protein level in prediction M.V. 
need and mortality as shown in table (8) and table (9). 
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Table (1): Gender, Residence and age differences between controls and cases

 N (%)
Controls Cases Chi-Square

N (%) X2 p value

Gender
Male 14 (56.0%) 24 (48.0%)

0.43 0.514 (NS)
Female 11 (44.0%) 26 (52.0%)

Residence
Urban 11 (44.0%) 23 (46.0%)

0.03 0.870 (NS)
Rural 14 (56.0%) 27 (54.0%)

Mean ± SD
Student T test

Mean ± SD t value P value

Age 34.2 ± 11.5 32.3 ± 12.6 0.65 > 0.05 (NS)

        N: Number       %: Percentage

      X2: chi square      T: student t test 

      P value >0.05: is considered non significant (NS)

Table (2): Manner and Route of exposure to OPCs

N (%)

Manner of exposure
Accidental 11 (22.0%)

Suicidal 39 (78.0%)

Route of exposure

Oral 43 (86.0%)

Inhalation 5 (10.0%)

Injection 1 (2.0%)

Dermal 1 (2.0%)

Mean ± SD

Delay time (hours) 5.1 ± 2.3

        N: Number   %: Percentage     SD: standard deviation 
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Table (3): Clinical manifestations of cases

N (%)

Conscious level

Grade 0 (conscious) 6 (12.0%)

Grade I 8 (16.0%)

Grade II 6 (12.0%)

Grade III 15 (30.0%)

Grade IV 15 (30.0%)

Neurological manifestations

Fasciculation 34 (68.0%)

Weakness 36 (72.0%)

Paralysis 25 (50.0%)

Agitation 11 (22.0%)

Convulsions 9 (18.0%)

           N: Number   %: Percentage 

Table (4): Differences between controls and cases in Pseudocholiestrase, Neuron Spacific Enolase and 
Neurofilament Light Protein levels

 

Controls Cases Student’s T test

Mean ± SD Mean ± SD t value p value

PChE (U/L) 7580.9 ± 1613.2 1096.6 ± 500.1 19.63 <0.001(S)

NSE (ng/ml) 1.91 ± .63 26.05 ± 11.48 -14.82 <0.001(S)

NFL (ng/ml) 2.88 ± .77 22.75 ± 9.68 -14.43 <0.001(S)

    SD= standard deviation     t: student’s T test 

   P: < 0.05 significant (S)      
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Table (5): Clinical manifestations in relation to NSE and NFL levels

Student’s T test

 NSE (ng/ml)
t 

(p value)
NFL (ng/ml)

t 
(p value)

Fasciculation

No (N =16) 33.8 ± 10.14
t =3.67 

p = 0.001 (S)

26.66 ± 8.72
t =2.02 

p = 0.049 (S)Yes (N 
=34) 22.4 ± 10.3 20.91 ± 9.67

Weakness

No (N =14) 23.86 ± 12.94
t =-0.84 

p = 0.405 (NS)

22.36 ± 10.66
t =-0.18 

p = 0.86 (NS)Yes (N 
=36) 26.9 ± 10.94 22.9 ± 9.42

Paralysis

No (N =25) 18.62 ± 8.49
t =-5.99 

p = <0.001 (S)

19.19 ± 9.96
t =-2.77 

p = 0.008 (S)Yes (N 
=25) 33.48 ± 9.05 26.31 ± 8.09

Agitation

No (N =39) 27.81 ± 11.32
t =2.11 

p = 0.04 (S)

22.79 ± 9.48
t =0.05 

p = 0.958 (NS)Yes (N 
=11) 19.82 ± 10.19 22.61 ± 10.81

Convulsions

No (N =41) 23.88 ± 10.99
t =-3.08 

p = 0.003 (S)

21.69 ± 9.75
t =-1.69 

p = 0.098 (NS)
Yes (N =9) 35.92 ± 8.35 27.58 ± 8.14

Sperman correlation

Conscious level 

r 0.768 0.457

p value <0.001 (S) 0.001 (S)

         t: student’s t test

       r: coefficient of correlation

       P: < 0.05 significant (S)     P: > 0.05 non significant (NS)

Table (6): APACHE II Score in relation to M.V. need and outcome

 

M.V. need
t test 

No Yes

Mean ± SD Mean ± SD t p value

APACHE II Score 4.7 ± 1.8 19.2 ± 5.5  -10.59 <0.001 (S)

Outcome

Survived Died

Mean ± SD Mean ± SD t p value

APACHE II Score 9.8 ± 6.8 21.6 ± 4.3 -6.74 <0.001 (S)

        SD= standard deviation     t: student’s t test 
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      P: < 0.05 significant (S)       

Table (7): Pearson correlation between NSE and NFL Protein levels with APACHE II score, Total atropine 
dose and Hospital stay duration

APACHE II score Total atropine dose (mg)
Hospital stay duration 

(days)

NSE (ng/ml)

r 0.701 0.505 0.508 

p value 0.001 (S) 0.001 (S) <0.001(S)

NFL (ng/ml)

r 0.438 0.468 0.305 

p value 0.001 (S) 0.001 (S) 0.031(S)

    r: coefficient of correlation 

  P: < 0.05 significant (S)     P: > 0.05 non significant (NS)

Table (8): ROC curve analysis to predict M.V. need

 
Cutoff 
point

AUC 95% CI p value sig. Sensitivity Specificity PPV NPV

NSE (ng/ml) >22.5 0.908 0.792 to 0.971 0.0001 S 81.82 94.12 96.4 72.7

NFL (ng/ml) >16.5 0.799
0.662 to

 0.899
0.0001 S 81.82 70.59 84.4 66.7

    AUC: Area under Curve       CI: confidence interval     

  PPV: Positive Predictive Value       NPV: Negative Predictive Value 

Table (9): ROC curve analysis to predict mortality

 
Cutoff 
point

AUC 95% CI p value sig. Sensitivity Specificity PPV NPV

NSE (ng/ml) >25 0.894
0.774 to 

0.963
0.0001 S 94.74 74.19 69.2 95.8

NFL (ng/ml) >19.8 0.693
0.546 to 

0.815
0.0141 S 78.95 61.29 55.6 82.6

    AUC: Area under Curve      CI: confidence interval     
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  PPV: Positive Predictive Value      NPV: Negative Predictive Value 

Figure (1): Differences in NSE and NFL protein levels in relation to M.V. need 

Figure (2): Differences in NSE and NFL protein levels in relation to outcome 

Discussion

Despite the great developments in the ICU 
management, ingestion of OP compounds is still a 
greatly contributing agent of poisoning with high 
mortality rates, so it is important to estimate the severity 
and prognosis of the patients were intoxicated by these 
agents [7].

The study showed that the mean age of patients 
included was 32.3±12.6 years, this result was in 
agreement with the studies conducted by Kumar and 
Sahna (2017) [8] and Banday et al., (2015) [9] as it was 
noticed that the highest incidence of poisoning with 
OP insecticides was seen in the middle age group. That 
could be explained by increased stressful conditions as 
a result of unemployment, poverty and depression that 
concurrent with phase of life in which the people are 
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most ambitious and productive.

The study showed that 52% of cases were females 
and 48% were males, with female to male ratio was 
1.08:1. This result was agreed with studies done by 
Hassan and Madboly (2013) [10] and Gündüz et al., 
(2015) [11] which showed that females were affected 
more than males with possible explanation of female 
predominance by the emotional liability of females to 
life stresses.

The study showed that 54% of cases were from 
rural areas and 46% were from urban areas which was 
in agreement with results of Bilal et al., (2014) [12] and 
Priyadarsini et al., (2015) [13]. This can be attributed 
to use of these compounds for agricultural as well as 
household purposes, so their easy availability is a major 
source of intoxication in rural areas. 

In our study the suicidal exposure to OPCs was 
responsible for 78% of cases and accidental exposure 
was responsible for the remaining 22% of cases. These 
results agreed with Ismael et al., (2013) [14], Banday et 
al., (2015) [9]. Currently self-poisoning with pesticide 
has become a major clinical problem of the developing 
countries. These substances are readily available in 
shops and act as a common agent for suicidal purpose 
after trivial family problems [15].

The current study showed that the oral route was 
the main route of OP exposure; this was in accordance 
with the results of Bilal et al., (2014) [12]. Worldwide, 
the main route of intoxication recorded was the oral 
route due to easy oral intake of the poison especially that 
of liquid form as OP compounds. In addition, the lack 
of experience in dealing with these products by using 
protective equipment plays a significant role in exposure 
to these compounds through dermal and inhalation 
routes [16].

Most of patients included in the study were disturbed 
conscious level according to Reed’s classification while 
only 12% of them were conscious. These results were in 
contrast to Girish et al., (2016) [17] results that recorded 
disturbance of conscious level in 22% of cases in their 
study, as well as Banday et al., (2015) [9] results that 
found 33% of the cases in their study with disturbed 
conscious level, the explanation of this variation may be 
attributed to that our study included only ICU admitted 

patients which already have more toxicity and more 
disturbance of consciousness than others admitted in 
ward.

We found that there was a significant correlation 
between APACHE II score and need to mechanical 
ventilation as APACHE II score was significantly high in 
mechanically ventilated patients than non mechanically 
ventilated .These results go with those of Kang et al., 
(2009) [18] who reported that the APACHE II score 
was high in patients who had complications especially 
respiratory failure.

We found that there was a significant difference 
between APACHE II score in survived and died patients 
and there was a significant correlation between APACHE 
II score and mortality. These results were similar to 
results conducted by Moussa et al., (2018) [19], Sumathi 
et al., (2014) [20] and Kim et al., (2013) [21].

The neurological effects of OP pesticides may be 
explained by the fact that OP compounds can inhibit 
cholinesterase enzyme, and resulting in accumulation of 
acetylcholine, which evokes the muscarinic and nicotinic 
receptors causing increasing in free radicals generation 
and increase in the oxidative stress. This process 
exhausted the nerve cells and may lead to degenerative 
effect to the nerves [22], [23].

Many neurochemical and immunohistological 
studies have confirmed that some isoenzymes or 
isoproteins, e.g. Neuron Specific Enolase (NSE) and 
Neurofilament Light (NFL) proteins are specifically 
distributed in neurons (NSE) and axons (NFL). Various 
clinical investigations have demonstrated the feasibility 
of using these protein markers for evaluating the 
pathological changes in the nervous system [24], [25].

Neuron Specific Enolase (NSE) level was initially 
analyzed in serum and ventricular CSF obtained from 
patients with severe head trauma, in whom it was 
identified as a promising marker of neuronal damage 
[26]. The study done by Borg et al. (2012) [27] found that 
NSE levels were significantly higher in the sera of TBI 
subjects than in control subjects.

NSE level in the present study revealed significant 
difference between cases and controls also there was a 
significant correlation between NSE levels and severity 
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of toxicity according to APACHE II score. These results 
are in a good agreement with Khater et al., (2015) [28] 
study who found that levels of NSE were significantly 
high in all groups compared to control group with 
positive correlation with severity. Also it was in 
accordance with results of Bozkurt et al. (2010) [24] who 
found that serum NSE level was markedly increased 2 
hours after chlorpyrifos administration and remained 
high for 12 hours.

Our study showed that NSE had the higher 
sensitivity and specificity in predicting the need to M.V. 
and mortality, which was in agreement with Khater et 
al., (2015) [28] who found that NSE can be considered to 
be a good marker for predicting severity and outcome of 
acute OP poisoned patients.

However systematic studies which focus on 
peripheral nerve function with acute OP ingestion are 
scant, some previous studies had shed a lot of light on the 
neurotoxic consequences of acute high level pesticide 
exposure which may be associated with abnormalities in 
nerve function and increased risk of neurodegenerative 
diseases [29], [30].

Neurofilament light (NFL) protein is most abundant 
in the large-caliber myelinated axons that project into 
deeper brain layers and the spinal cord, Al Nimer et al., 
(2015) [31] in their study found an increase in serum NFL 
protein in patients with TBI, which in agreement with 
Shahim et al., (2016) [32] who found that serum NFL 
protein was markedly elevated in TBI patients compared 
to controls and suggests that measurement of serum NFL 
may be useful to assess the severity of neuronal injury 
following TBI.

Jayasinghe et al., (2012) [33] studied the effect of 
acute OP poisoning on peripheral nerves suggested that 
there may be sub-clinical sensory and motor neuropathies 
following single acute exposure to OP pesticides which 
may be due to distal demyelination process and axonal 
damage.

Our study showed that there was a significant 
difference in NFL protein level between cases and 
controls. There was a significant correlation between 
NFL protein level and severity according to APACHE II 
score, M.V. need and mortality.

These results agreed with results of McConnell et 
al. (1999) [34] study who Studied serum autoantibodies to 
neurofilament triplet proteins in a 16-year old boy after 
acute organophosphorus ingestion with predominance of 
anti NFL titers. The study conducted by Abou-Donia et 
al., (2018) [35] found elevated levels of autoantibodies to 
neurofilaments in patients with neurological symptoms 
and history of exposure to pesticides. Also the study 
conducted by El Rahman et al., (2018) [36] demonstrated 
the presence of serum autoantibodies to neurofilaments 
in a group of farmers chronically exposed to pesticides 
who developed neurological manifestations of neural 
injury, and these autoantibodies can be used as future 
diagnostic and/or therapeutic target for OP induced 
neurotoxicity.

Our study showed that there was a significant 
correlation between NSE and NFL protein levels with 
total atropine dose and hospital stay duration, as higher 
levels of these parameters associated with more sever 
toxicity and higher grades of APACHE II score with 
subsequent larger dose of atropine and longer stay 
duration. These results agreed with results of Kumar and 
Sahna (2017) [8] which found that patients with higher 
degrees of severity of poisoning required higher doses 
of atropine and also with Girish et al., (2016) [17] who 
observed significant association between the severity of 
poisoning and the increased hospitalization period.

Our study showed that 66% of cases were 
mechanically ventilated, these results were near to 
results of Kang et al. (2009) [18] which found that 51.5% 
of their cases were mechanically ventilated. In contrast, 
Kumar et al., (2017) [37] reported that 40% of their cases 
required mechanical ventilation, the explanation of this 
variation may be due to that our study included only 
ICU admitted patient which already in a high grade of 
toxicity with more possibility to respiratory failure and 
need to mechanical ventilation.

The study showed that 62% of cases were survived 
and 38% were died, this was greatly different from the 
results reported by Sun et al., (2015) [38] where deaths 
in their results were 12% of cases and recovery was 
observed in 88% of cases, also Bilal et al., (2014) [12] 
found that deaths represented 10% of their cases. The 
cause of this variation may be attributed to that our study 
included only ICU admitted patients who are already in 
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a higher degree of toxicity, in which a higher mortality 
rate is expected than ward admitted patients.

Conclusion

Neuron Specific Enolase (NSE) and Neurofilament 
Light (NFL) protein can reflect a degree of neurological 
affection of OP compounds and they were able to predict 
mechanical ventilation need and mortality in acute OP 
poisoned patients.

NSE and NFL protein levels have higher sensitivity 
and specificity in predicting morbidity and mortality, 
so they can be used as good markers for neurological 
damage associated with OP poisoning.
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Abstract

Background: Thyroid diseases are quite common and clinically important not only because they affect 
the functions of other organs but also since most cases are eminently treatable.  The incidence of thyroid 
diseases varies from one geographical region to another. he  present study was carried out to identify the 
histopathological pattern of  surgically treated thyroid disease  in our setup and their frequency in relation to 
age and sex of the patients and to compare our findings with similar works in Iraq and globally.

Materials and Methods: Total of 97 thyroidectomy case from Tikrit provine, Iraqwere included in this 
study. Clinical, gross, and histopathological data were reviewed and analyzed. 

Results: Most of thyroid lesions were encountered at the age of 31-40 years. The most common thyroid 
lesion is multinodular goiter (40.21%). All thyroid diseases were more common in women than in men 
with a male to female ratio of 1:5.93. Neoplastic lesions were found in 12.37% of cases (7.22% follicular 
adenoma; 5.15% thyroid carcinoma). 

Conclusion: Results of this study are comparable with several studies on thyroid diseases in other areas 
of Iraq and globally. Multinodular goiter need to be prevented by appropriate measures since Multinodular 
goiter of prolonged duration in iodine deficient areas poses a risk factor for the development of follicular 
carcinoma. 

Key words: Thyroid, Histopathology, pathology 

Introduction

Thyroid diseases are quite common and clinically 
important not only because they affect the functions of 
other organs but also since most cases are eminently 
treatable. 

The incidence of thyroid diseases varies from 
one geographical region to another, High prevalence 
rates were found in various age groups and localities 
in Northern Iraq. 1 Moreover, goiterogenic factors 
such as poor quality of drinking water, high mineral 

content of calcium and magnesium salts and bacterial 
contamination especially with E.coli were regarded as 
potential causes for goiter in non-endemic areas 2 

Thyroid cancer has been reported to be one of the 
top five commonest cancers in females, from Jordan 
(Ismail et al., 2013), Oman (Nooyi and Al-Lawati, 
2011), Yemen (Ba Saleem et al., 2010), Turkey (Eser et 
al., 2010) and Qatar (Bener et al., 2008). 3-7 

According to the Iraqi cancer registry (2016), 
Thyroid cancer is the second most common malignancy 
in Iraqi women. 8 

Thyroid nodules are common clinically (prevalence, 
about 5%) and even more common on ultrasound 
examination (about 25%). In autopsy series, up to 50% 
of clinically normal thyroid glands contain nodules. 9 
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Solitary nodules are always viewed with suspicion 
of malignancy and batteries of investigations are carried 
out to arrive at the correct diagnosis. Same amount 
of concern is not taken into account in evaluating a 
multinodular goiter (MNG). Keeping in view the rising 
trend of thyroid malignancies, worldwide various authors 
have stressed for exclusion of malignancy in all forms of 
thyroid swelling, be it solitary thyroid nodule, diffuse 
or MNG. Incidence of carcinoma in patients with MNG 
varies from 7-17%. The risk of thyroid malignancy in 
the nodules of MNG is comparable to that which exists 
in solitary thyroid nodules, the possibility of thyroid 
malignancy should be considered in all patients with 
MNG. 10 

Therefore, Thyroid diseases whether present as 
diffuse enlargement of the thyroid or appearance of 
one or more nodules need to be further categorized 
into inflammatory, hyperplastic, goitrous or benign 
and malignant neoplastic conditions. The patient’s best 
chance of cure lies with the sentient surgeon being aware 
of early diagnosis and proper management. 

The methods currently used for assessing thyroid 
enlargement include FNA, TFT, thyroid scan, ultrasound 
and histopathology. FNAB used in solitary nodular 
goiter as diagnostic tool is not feasible in MNG. Only 
limited data is available regarding the local pattern of 
thyroid disease, so the present study was carried out 
to identify the histopathological pattern of surgically 
treated thyroid disease in our setup and their frequency 
in relation to age and sex of the patients and to compare 
our findings with similar works in Iraq and globally. 

Material and Methods

A retrospective study of all thyroidectomy specimens 
received at a main surgical pathology laboratory in 
Tikrit province, Iraq for the period from 2009-2014. 
Our laboratory is one of two histopathology laboratories 
serving Tikrit province. A total of 97 thyroidectomy 
case were included in this study. Clinical, gross, and 
histopathological data were reviewed and analyzed 
using MS Excel® 2007 software. 

Results 

Figure (1) shows the age and sex distribution of 
thyroid diseases. A female predominance was noticed in 
all age groups. Most of thyroid lesions were encountered 
at the age of 31-40 years. It is apparent from figure (1) 
that thyroid diseases were relatively lower in patients 
below the age of 20 years, then rise between the age of 
21 to 50 years followed by a reduction in cases at the age 
above 60 years.

Table (1) shows sex distribution and male to female 
ratio of thyroid diseases. The most common thyroid lesion 
is multinodular goiter (40.21%) followed by colloid 
goiter (27.83%) of cases. The least common lesion is 
Hashimoto’s thyroiditis (3.10%). All thyroid diseases 
were more common in women than in men with a male 
to female ratio of 1:5.93. Neoplastic lesions were found 
in 12.37% of cases (7.22% follicular adenoma; 5.15% 
thyroid carcinoma). Among the five reported cases of 
carcinoma, four cases were of papillary carcinoma type 
and one case was insular carcinoma Table (1). 

Table 1: Sex distribution of thyroid lesions 

Diagnosis Male Female Total Percentage M:F ratio

Colloid goiter 4 23 27 27.83 1 : 5.75

Multinodular goiter 3 36 39 40.21 1 : 12

Diffuse hyperplasia 4 8 12 12.37 1 : 2

Hashimoto’s thyroiditis 1 2 3 3.10 1 : 2

Follicular adenoma 0 7 7 7.22 All female

Carcinoma

Papillary 
carcimoma

1 4 5

5.15 1 : 4Insular carcinoma 0 1 1

Throglossal duct cyst 1 3 4 4.12 1 : 3

Total 14 83 97 100 1 : 5.93
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Figure 1: Age and sex distribution of thyroid diseases 

Discussion

The majority of thyroid lesions were found in 
the third and fourth decades of life (25% and 26.31% 
respectively). This finding is close to the results of others 
in this area.11,12 In the present study thyroid diseases 
were more common in females as compared to males.
The male to female ratio was 1:5.93 , which consistent 
with many previous studies Al-Saleem (1973) and 
Qassim (2010) in Iraq ,El-Hamel (1988)in Saudi Arabia, 
and other international studies, but much lower than 
that of AlHuraibiet al. (1990) of Yemen who reported 
39:1 ratio. 11,13-18.This preponderance of thyroid lesions 
in females may be attributed to the higher demand of 
iodine for physiologic needs in this age group especially 
during puberty, pregnancy and lactation, and possibly 
the dietary iodine deficiency which is the case in many 
countries among which is Iraq. 18

 The most common thyroid lesion is multinodular 
goiter (40.21%) followed by colloid goiter (27.83%) 
of cases. which is comparably close to Hassan 2020 in 
Baghdad, and Qassim 2010 in Basra who reported 60% 
and 59% respectively , and also comparable to various 
international studies (Bekele & Osman 2006; Bukhari & 
Sadiq 2008;Salama et al. 2009).19-22 however, it is less 
than the previously reported incidence in Nothern Iraq 
of 79%. 23 These results reflect the frequent occurrence 
of goiter in both endemic (North of Iraq) and non- 

endemic (South of Iraq) areas. This was attributed 
to iodine deficiency in Nothern Iraq, which is not a 
contributing factor here in the south, where the presence 
of other goiterogenicfactors may explain this. Cotran 
et al. (2013) stated that, nearly all long standing simple 
colloid goiters become transformed into multinodular 
type.24 This explains the high incidence of multinodular 
goiter in this study which account for 40.21% of all 
thyroid lesions. The predominance of multinodular 
goiter may be due to the gross disfigurement of the neck 
and tracheal compression accompanying this condition 
and leading patients to seek surgical management.25 

We found thyroid adenoma in 7.22% on cases 
which is less than figures reported in Basra province 
21.5% (Qassim 2010) and also lower than figures 
reported I other countries e.g., in India (Bhartiya et 
al 2014), Pakistan (Sushel et al 2009), Saudi Arabia 
(Abu-Eshyetal 1995), Nigeria (Solomon et al 2015).In 
the present study, all cases of thyroid adenoma were 
females. This female dominancy is comparable with the 
available literature worldwide. 26-29 

The overall incidence of thyroid malignancy is low 
worldwide, it accounts for (0.5-1%) of all cancers and 
range from (3.3%) to (17%) of all thyroid diseases.2 
However, in Iraq, thyroid malignancy account for 
(6.06%) of all registered cancers (2016) and ranks the 
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second most common cancer in females of our locality in 
(2016).8 In present study thyroid carcinoma constitutes 
5.15% of all thyroid diseases which corresponds to the 
aforementioned figures. However it is less than figures 
registered in the same year in a nearby area Al-Anbar 
province (8.66%) but more than figures reported in 
other Iraqi provinces (Basrah-3.58%; Erbil-4.38%; 
Kirkuk-3.37%).8

In this study five cases of carcinoma were reported, 
four cases were of papillary carcinoma type and one 
case was insular carcinoma. Among the patients with 
malignant thyroid tumors, one patient was male and the 
remaining four were females.

Female dominance is comparable to worldwide 
reports.24 Papillary carcinoma was the commonest 
malignant type in this study (80%). This is comparable 
toCotranet al. (2013) of (75%) but more than Said et al. 
(1989) who reported (46%).24,30 Papillary carcinoma 
occurs most frequently in parts of the world where 
iodine supply is adequate2. Irradiation is carcinogenic 
to the thyroid; it leads to 30 fold increase in thyroid 
cancer particularly when introduced during childhood. 
Almost 70% of Japanese survivors of the atomic bombs 
developed thyroid cancer. From the above, there is a 
rising incidence of thyroid malignancy in our province 
especially in younger age groups. 31

In conclusions: Non-neoplastic thyroid lesions were 
more common than neoplastic ones. With striking female 
predominance in all types of thyroid diseases with male 
to female ratio of 1:5.93. Benign thyroid lesions were 
more common than malignant ones. The most common 
age group affected is 31 – 40 years. Multinodular goiter 
was the most common lesion. Papillary carcinoma 
was the most frequent malignancy encountered. These 
findings are comparable with several studies on thyroid 
diseases in other areas of Iraq and globally. 

Recommendation, Since MNG of prolonged 
duration in iodine deficient areas poses a risk factor for 
the development of follicular carcinoma. Therefore, 
appropriate measures should be taken to prevent the 
development of MNG by public awareness programs, 
use of iodized salt and non-goitrogenic diet. Regular 
checkup of any thyroid swelling is recommended. 
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Abstract 

Introduction: Personal protective equipment (PPE) compliance is the behavior of workers to obey or 
be disciplined in using PPE. PPE compliance can be influenced by management commitment regarding 
occupational safety and health (OSH). The aim of this study is to analyze the correlation of management 
commitment regarding OSH and PPE compliance in production unit workers of PT. Nitama Galvanizer.

Methods: This research was observational with quantitative approach and cross-sectional design. The total 
population is 47 workers in production unit workers of PT. Nitama Galvanizer and sampling method is 
all populated sampling. The variables studied were management commitment regarding OSH and PPE 
compliance. Data were analyzed using Spearman correlation test (α = 0.05).

Result: Most of respondents assessed that management commitment regarding OSH at PT. Nitama is adequate 
(63.8%) and most of respondents did not comply to use PPE (83%). The result showed that management 
commitment regarding OSH and PPE compliance had a weak and direct relationship (r = 0.298). 

Conclusion: Management commitment regarding OSH and PPE compliance had a weak and direct 
relationship.
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Introduction 

2.78 million workers die from occupational accidents 
and work-related diseases (of which 2.4 million are 
disease-related) and an additional 374 million workers 
suffer from non-fatal occupational accidents each year.1 
One form of worker protection against work accidents 
is the use of personal protective equipment at work. 
Personal protective equipment (PPE) is equipment 
that will protect the user against health or safety risks 

at work.2 It can include items such as safety helmets, 
gloves, eye protection, high-visibility clothing, safety 
footwear, safety harnesses, and also includes respiratory 
protective equipment (RPE).1 Although this effort is at 
the last level in the control hierarchy, the application of 
personal protective equipment is highly recommended.3 
According to Puspitasari’s research, there is a significant 
relationship between PPE compliance and the incidence 
of work accidents.4

PPE compliance is the degree or effort of a person 
in following the rules that have been regulated by the 
organization in using a set of safety equipment to protect 
part or all of the body from the dangers of accidents and 
occupational diseases. It is proven that PPE compliance 
is most influenced by the dimensions of management 
commitment.5
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PT. Nitama is a manufacture industry engaged 
in metal coating services (galvanizing) using hot-dip 
galvanizing techniques. The Production Unit is the 
unit that plays the most important role in the entire 
production process and workers are always exposed 
to hazards during the production process, such as dust 
and other flying metal particles, splash of molten metal, 
splash of chemical solutions, fumes from zinc oxide or 
magnesium oxide, and welding archs and laser lights. 
In consequence, workers had to comply the adequate 
protections based on the guidance to against the hazards.6

This study aims to analyze the correlation of 
management commitment regarding OSH and PPE 
compliance in production unit workers of PT. Nitama. 

Materials and Methods 

This research was observational with quantitative 
approach and cross-sectional design. The population 
in this study was 47 workers in PT. Nitama Madiun. 
Samples were taken using all populated sampling 
resulted 47 respondents. Data was collected in April 
2020. 

The measurement of management commitment 
regarding OSH used a questionnaire according to 
Cooper’s theory.7 The measurement PPE compliance 
used a questionnaire according to Barizqi.8 

Result and Discussion 

Management Commitment Regarding OSH 

Table 1. Distribution of Respondents Based on Management commitment regarding OSH 

Management Commitment Regarding OSH n %

Good 8 17

Adequate 30 63,8

Insufficient 9 19,1

Total 47 100

Management commitment regarding OSH is categorized into three groups, which are good, adequate, and 
insufficient. Table 1 shows that most of the workers assessed the management commitment regarding OSH at PT. 
Nitama was adequate with a percentage of 63.8% (30 workers). 

PPE Compliance

Table 2. Distribution of Respondents Based on PPE Compliance 

PPE Compliance n %

Compliance 8 17

Non-compliance 39 83

Total 47 100

PPE compliance is categorized into two groups, which are compliance and non-compliance. Table 2 shows that 
most of the production unit workers of PT. Nitama did not comply in the use of PPE, which was 39 workers with a 
percentage of 83%. 
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Correlation of Management commitment regarding OSH with PPE Compliance

Table 3. Correlation of Management commitment regarding OSH and PPE Compliance 

Management commitment 
regarding OSH

PPE Compliance

Total
Correlation 
Coefficient

Compliance Non-compliance

n % n % N %

0,298

Good 3 37,5 5 62,5 8 100

Adequate 5 16,7 25 83,3 30 100

Insufficient 0 0 9 100 9 100

Table 3 shows that the less workers’ attitudes 
towards management commitment, the less likely 
workers are complying PPE. The correlation coefficient 
value obtained from the Spearman correlation test of 
0.298 means that the relationship between management 
commitment regarding OSH and PPE compliance 
has a weak relationship. The relationship between 
management commitment in OSH and PPE compliance 
has a positive (direct) relationship, which means that 
the higher management commitment regarding OSH, 
the higher the level of PPE compliance of PT Nitama 
Production Unit workers.

There is no research result that uses a correlation 
coefficient which states the strength of the relationship 
between management commitment regarding OSH and 
PPE compliance yet. However, according to Setiawan’s 
research, workers’ perceptions of management 
commitment regarding OSH have a significant 
relationship with safety behavior while working with 
OR 2.172, which means that workers with negative 
perceptions of management commitment have a 2,172 
times chance to behave unsafe compared to workers 
who have positive perceptions.9 Setiawan’s research is 
in line with this research which has a positive or direct 
relationship. In addition, Raodhah’s research states 
that there is a relationship between good management 
commitment and the use of PPE for PT. Semen Bosowa 
Maros.10

Companies must commit sound management 
practices and resources to appreciate safety and health 
controls of the known risks and hazards.11 Strong 
support from management is essential for an effective 
safety and health program.12 To start a work safety 
program, management can formulate a policy that shows 
a commitment to work safety issues. This initial step 
will determine the next policy making in terms of work 
safety. 

Conclusion

This study aims to analyze the correlation of 
management commitment regarding OSH and PPE 
compliance on production unit workers of PT. Nitama. 
Based on the research that has been done, management 
commitment related to OSH and PPE compliance has a 
weak relationship and direct relationship which means if 
the level of management commitment regarding OSH is 
increased, there will be an increase in PPE compliance 
level. 
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Abstract

The purpose of this study was to study the species and prevalence GINs and detect the efficacy and resistance 
of some anthelmintics in local goats in northern Iraq. A total of 180 local goats originating from 25 goat 
farms were examined. As a result twelve species of these worms have been diagnosed, with a percentage 
of infection 64.44%, The Marshallagia spp. had the highest incidence 53.4%. The efficacy of anthelmintic 
drugs in the 3rd week after treatment for each the Ivermectin, A sativum, C colocynthis and O oil, reached to 
95.3, 62.3, 92 and 31.2% respectively, and the study noted that there is resistance to some of these therapies 
by some types of worms. 

Key words: Gastrointestinal nematodes, Therapeutical, goats, Marshallagia spp, Ivermectin, C colocynthis 

Introduction 

Goats are widespread in various parts of the world 
and it is the first animal domesticated by humans and 
have a high adaptability to live in difficult and normal 
conditions especially in tropical areas and in dry 
zones[1]. Gastrointestinal nematodes (GINs) infection is 
a major constraint to sheep and goat production[2]. The 
goats are infected with many parasitic worms, the most 
important of which are GINs, as they are exposed to high 
rates of infection with these worms, due to the nature of 
their tendency to graze on green grass, and drink water 
from swamps and rivers in which the intermediate host 
or infectious stages of the worms abound[3]. Parasitic 
infections are widely spread among herds of goats, and 
at the forefront of that infection with internal worms 
comes, as open breeding of the flocks of sheep and goats 
provides direct and indirect contact between them and 
other animals for the transmission of these infections 
between different animals[4]. GINs remain one of the 
main constraints to ruminant production, since they 
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can causing reduction in skeletal growth, live-weight 
gain and in milk yield, therefore, many researchers 
have indicated to limit the spread of infection with 
these worms, using appropriate treatments[5]. Further, 
the control of GINs infection in goats is still largely 
based on use of drugs at regular intervals and currently 
is made more complicated by the presence of resistant 
nematodes to one or more type of anthelmintics. The 
phenomenon of anthelmintic resistance is spread in 
many countries with differences in prevalence and some 
data showed that GINs develop anthelmintic resistance 
more rapidly in goats[6,7]. Since goats and sheep may 
share the same parasite species, mixed grazing of sheep 
and goats has been evoked as a possible risk factor for 
the spread and emergence of anthelmintic resistance[8]. 
In recent years it has been found that it is difficult to 
control these worms[9]. attributed the reasons to the 
occurrence of genetic mutations of the worms and their 
resistance to the drugs, and the immune deficiency of 
the host due to malnutrition, frequent infection and 
contamination of pastures and rivers with the larvae 
and eggs of these worms, and subclinical infection of 
the disease and the occurrence of the phenomenon of 
larvae hibernating inside and outside the host’s body, 
making them resistant to harsh environmental conditions 
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and maintaining themselves from the host’s defense 
response. The method used to control roundworms and 
widespread worms is the use of antiparasites, the most 
important of which are Benzimidazoles and Ivermectin, 
and the worms resistance to these antiparasites did not 
enable them to completely get rid of it, as the use of 
antiparasites recorded great success in the fields [10]. 
Further, the fruit extract of Citrullus colocynthis found 
anthelmintic efficacy to be positive on Haemonchus 
contortus, which caused reduction in egg count and 
paralysed the worm [11]. Allium sativum (Garlic) has 
been reported to be a parasiticide, amebicide, acarifuge, 
vermifuge, larvicide, fungicide and immunostimulant, 
besides other properties [12]. Garlic has been used to 
treat animals that suffer from gastrointestinal parasitism 
alternative to commercial anthelmintics [13]. The main 
aims of this study is determine the species of GINs worms 
infecting goats in Northern of iraq and distinguish their 
different species, and to test the therapeutic efficacy and 
resistance of some types of anthelmintics. 

Materials and Methods

180 samples collected randomly from feces both 
sexes, ages ranged between (1- 5 years) from different 
areas of Salah Aldin Kirkuk and Mosul provinces. 
The study conducted from 1/3/2020 to 20/5/2020 fecal 
samples

Fecal samples were collected using plastic gloves 
directly from the rectum, and samples were placed in 
plastic bottles and taken to the laboratory for the floatation 
method test to detect GINs worms eggs, and the number 
of eggs per gram (EPG) of feces is calculated using 
the MacMaster method, where the resulting number is 
multiplied by 50 to obtain the average number of eggs 
thrown per gram of feces according to [8,9].

Egg per gram (EPG) = Total eggs in MacMaster 
chamber x 50 (dilution factor).

Experience study the treatment:

After confirming that the animals were infected with 

nematode worms, (40) goats were identified that were 
infected with GINs and was divided into five groups, (8) 
goats for each group, according to [14,15] as followings

- The 1st group was injected ivermectin 0.2 mg/
kg BW, 2 ml/animal (S/C). 

- The 2nd group was drenched Allium sativum 
(Garlic juice). 10 ml/animals (99.3%).

-  The 3rd group drenched fruit extract of Citrullus 
colocynthis. 200 mg/kg BW.

-  The 4th group drenched olive oil (99%). 12 ml/
animal.

-  The 5th group was left without treatment and 
considered as a control group. 

The fecal samples after therapy were collected 
regularly from all goat groups on the day of animal 
therapy (pre-treatment) and on days 7, 14 and 21 (1st, 2nd 
and 3rd week).

Statistical Analysis

Statistical analysis was done by Statistical Package 
for Social Science, version 23.0 (SPSS Inc, Chicago, 
USA). Significant differences were determined by t-test 
at P≤0.05 [16]. 

Results

A total of 180 randomly selected fecal samples, the 
study showed 12 species were diagnosed with GINs 
worms, that the rate of infection with eggs of the worms 
of Marshallagia spp. is the highest among the types of 
worms diagnosed, where it was 53.4%, followed by 
infection with eggs of the worms of Trichostrongylus 

spp. was 49.1%, while the rate of infection with eggs of 
the worms of Trichuris spp. was the lowest 6.9%. The 
remaining percentages of the diagnosed eggs of worms 
ranged between these two percentages, Table 2. 
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Table 1. The number and percentage of GINs infection of (116) infected goats

Infection (%)No. of infected animalsNematode worms spp.No.

53.462Marshallagia1

49.158Trichostrongylus2

47.455Ostertagia3

43.951Haemonchus4

39.746Strongyloides5

34.540Nematodirus6

27.632Cooperia7

24.128Oesophagostomum8

22.426Chabertia9

15.518Bunostomum10

10.312Toxocara11

6.98Trichuris12

A single infection, the presence of one parasite eggs, and mixed infection the presence of more than one species 
of nematodes eggs in one animal, the study showed that mixed infection (73.3%) that infection of 85 animals out of 
a total of 116, and we note single infection was 26.7%, in 31 animals from the total number of infected animals, as 
shown in Table (3).

Table 2. Type of GINs worms infection in local goats and the percentage

Percentage of infection (%)No. of infected goatsInfected type

26.731Single

73.385Mixed

The results of an experimental treatment, fecal 
samples showed a group of (40) goats that were positive 
for floatation method and negative for bearman and 
sedimentation method tests, and it was found the 
groups infection with eight species from GINs worms, 
included Marshallagia, Trichostrongylus, Ostertagia, 

Haemonchus, Strongyloides, Nematodirus, Cooperia 

and Chabertia worms, after dividing the animals into 
five groups for the purpose of treatment, each group (8) 
animals, the average number of eggs in the five groups 
before treatment was 850 ± 57.6, 900 ± 54.3, 750 ± 
40.3, 800 ± 43.3 ,760 ± 36.5 epg respectively, and the 

results of using anthelmintics therapy in the goat groups 
were shown as follows: The Ivermectin therapy group 
had an average number of eggs 850 ± 57.6 epg before 
treatment, as it significant decreased (P≤0.05) after the 
therapy at the 1st , 2nd and 3rd week were 110 ± 7.4, 50 ± 
3.9 and 40 ± 5.6 epg, respectively an efficiency of 87.1, 
94.1, 95.3% respectively. The Allium sativum therapy 
group had an average number of eggs 900 ± 54.3 epg 
before treatment, as it significant decreased (P≤0.05) 
after the therapy at the 1st , 2nd and 3rd week were 350 
± 11.3, 310 ± 12.3 and 340 ± 10.7 epg, respectively, an 
efficiency of 61.2, 65.6 and 62.3% respectively. The 
Citrullus colocynthis therapy group had an average 
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number of eggs 750 ± 40.3 epg before treatment, as it 
significant decreased (P≤0.05) after the therapy at the 1st 
, 2nd and 3rd week were 100 ± 8.9, 80 ± 9.4 and 60 ± 
5.9 epg, respectively, an efficiency of 86.7, 90 and 92% 
respectively. The Olive oil therapy group had an average 
number of eggs 800 ± 43.3 epg before treatment, as it 
significant decreased (P≤0.05) after the therapy at the 1st 

, 2nd and 3rd week were 600 ± 32.3, 400 ± 21.3 and 550 ± 
31.8 epg, respectively, an efficiency of 25, 50 and 31.2% 
respectively. In the control group of animals, that leaved 
without therapy had an average number of eggs 790 ± 
36.5 epg, and the means of egg numbers fluctuated and 
slightly increased were 850 ± 33.6, 880 ± 43.9 and 800 ± 
65.3 epg at 1st , 2nd and 3rd week, respectively. Table 4.

Table 3. The nematodes fecal egg counts (means ± SE) in goat groups treated with different anthelmintic 
drugs.

After treatment (EPG)
Befor 

treatment 
(EPG)

Groups

Efficacy (%)
3rd week

(EPG)
Efficacy (%)

2nd week
(EPG)

Efficacy (%)
1st week
(EPG)

95.3
40 ±

5.6 c
94.1

50 ±

3.9 c
87.1

110 ±

7.4 b
850 ± 57.6 a

Ivermectin

(G1)

62.3
340±

10.7 b
65.6

310 ±

12.3 b
61.2

350 ±

11.3 b

900 ±

54.3 a

A. sativum

(G2)

92
60 ±

5.9 c
90

80 ±

9.4 bc
86.7

100 ±

8.9 b

750 ±

40.3 a

C.colocynthis

(G3)

31.2
550 ±

31.8 b
50

400 ±

21.3 c
25

600 ±

32.3 b 

800 ±

43.3 a

Olive oil

(G4)

800 ±

65.3 a

880 ±

43.9 a

850 ±

33.6 a

790 ± 

36.5 a

Control

(G5)

The different horizontal letters indicate a significant difference between the values at the           probability level 
(P ≤ 0.05). 

Discussion

The results of the study showed that the general 
prevalence of GINs worms in local goats was 64.44%, 
as the result was obtained by [17]. in goats 66.21%, while 
it does not agree with the results some researchers, this 
difference in results may be attributed to the difference 
in the technique used as detection of adult worms in 
the digestive tract in the examination as well as the 
environmental conditions of temperature and the relative 
humidity and rainfall rates, which vary from year to 
year, as well as the conditions of animal management. 
The results of the our study showed that the animals 

that were subjected to the study suffered from mixed 
infection 73.3%, as similar studies in this field indicate 
that the animals were infested with more than one type of 
worms. Grazing on these pastures captures the infectious 
stages of the worms without discriminat, and parasitic 
infections are usually mixed [18]. The study showed 
12 species were diagnosed with GINs worms, that the 
rate of infection with eggs of Marshallagia spp. is the 
highest among the types of GINs worms diagnosed, by 
other species while the Trichuris spp. was the lowest. 
This is consistent with what was mentioned [17,19]. In 
the northern region of Iraq, as well as [20]. In Saudi, the 
reason may be due to the fact that most animals infected 
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with Marshallagia spp. are free of disease signs, because 
this type of worms is not pathogenic [9]. While the results 
of studies conducted inside and outside Iraq regarding 
which types of worms come In the first place in the 
proportion of infections. It seems that despite the use of 
antiparasitic medications, infection with these nematodes 
persists, and the existence of drug resistance is probable, 
especially in case of Marshallagia spp. [20]. Prevalence of 
GIT nematodes vary in diverse geographical conditions 
and influenced by climate, management, vegetation and 
livestock density [18]. Prevalence of GIT vary in diverse 
geographical conditions and influenced by climate, 
management,treatment vegetation and livestock density 
[21].

Four anthelmintic drugs were used in this study, 
which included Ivermectin, A. sativum, C.colocynthis 
and O. Oil, Their efficacy was studied under field 
conditions against different types of GINs worms 
in goats. Whereas, it was found that administration 
of Ivermectin gave the higher efficiency 95.3% in 
shedding GINs worms in goats. These results are close 
to or in agreement with several researchers as [17]. And 
C.colocynthis gave a therapeutic efficacy of 98.94% 
against nematodes at the third weeks after therapy, 
the fruit extract of C.colocynthis has actual mode of 
anthelmintic efficacy and action against GIT parasites 
[15]. Anthelmintic efficacy of C. colocynthis found to be 
positive on Haemonchus spp., which caused reduction 
in egg count and the paralysed the worms [20]. The 
our study showed the efficacy of C. colocynthis on 
nematodes worms, due to the destruction in tegument 
and distortion of muscles, vacuolisation in muscles 
of sucker in different helminth parasites [12]. Which 
support our study. The efficacy of A. sativum was 
62.3% against GINs, this result agreement with [14]. 
Appeared the nematode eggs reduced from 1226 to 550 
epg in the 2nd week after therapy in goats when used 
the garlic anthelemintic. In goats [11] reported that garlic 
administration continuously presents partial control of 
nematodes in vivo. [14] Revealed anthelmintic effect of 
garlic was not observed, may be due to anthelmintic 
resistant or a decrease in the amount of the given dose. 
While, the present study showed the lowest efficacy 
against GINs worms in use of Olive oil as anthelmintic 
at percentage 31.2%.       

Conclusions

It is concluded the Ivermectine has the highest 
degree of processing efficiency in therapy of GINs 
worms in goats, add to the alcoholic fruit pulp extract 
of Citrullus colocynthis could offer a cheaper and It is 
highly efficient and alternative for the costly chemical 
drugs 
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Abstract

The study aimed to investigate the negative effects of lead acetate on the liver and kidneys tissues of male 
Sprague Dawley rats. It was conducted on 28 male rats of the aforementioned strain. The rats were divided 
into four groups, including the control group (provided with regular fodd only), lead acetate group (LD 50), 
onion group (provided with lead with water and dried onion powder at a rate of 4% with the fodd) and tea 
group (provided with lead with water and tea powder at 1% with the fodd). The results of the current study 
showed that the control group was a normal marker of hepatocytes (Central Vein, Sinosoid, Hepatocyte) 
While we note that the results of the T2 group, we find that there is severe damage to the tissues of the 
liver cells. Through the results of the study, we find the occurrence of a large grouping of lymphocytes and 
severe congestion. Hepatocytes, the results of the T4 group showed hemorrhage and no accumulation of 
lymphocytes, as was the case in the results of the T2 group. Regarding the sections of renal tissue, the results 
of the study showed that the control group had normal tissues as well as parts of the kidneys (Bowmans 
Capsule, glomerulus, Distal, convoluted tubule, Proximal convoluted tubules), while the renal tissue for T2 
suffered from severe hemorrhage and very severe cell damage, and compared with the results of T3, we find 
that the renal tissue of T3 is distinguished by the presence of partially shrink glomerular and is not better 
than both T2 and T4 tissues, which are characterized by a clear shrinkage of the glomeruli and the presence 
of hemorrhage, but with less than T3. Therefore, we find that the best results in terms of therapeutic nutrition 
for liver cells are T4 (tea 1%) and kidney T3 cells (onion 4%).

Keywords: Lead (Pb) acetate toxicity; Onion; Tea; Kidney; Liver.

Introduction

Pollution with heavy metals includes many aspects 
of life, such as the soil, which has become very polluted 
nowadays due to the wrong and unjust use of agricultural 
fertilizers and urban leaks, as well as pesticides and the 
extensive exploitation of the soil itself (1). Air pollution 
is one of the most dangerous types of environmental 
pollution, if you compare it with the aforementioned soil 
pollution, it is the most dangerous in terms of the ease 
with which pollutants reach the human body directly 
through the skin, respiratory system and others. In 

general, environmental pollution in general and air in 
particular with heavy metals affects the endocrine glands 
and organs the vitality of the human body, including 
pollution with compounds and chemical toxins such as 
mercury and polychloride and other effects of pesticides 
and human industrial growth products, as chemical 
toxins are the most dangerous at the present time 
among environmental pollutants (2). The widespread use 
of heavy metals in general and the element of lead in 
particular in various fields, such as sources of emergency 
lighting, airport and aviation lights, in addition to its 
use in the manufacture of batteries, various electronic 
devices, solar cells and other various devices (3), which 
made it the most abundant among the environmental 
pollutants. The danger of the element lead is that it 
accumulates bioavailable, so it is deadly even at low 
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levels in particular for aquatic organisms due to the 
bioaccumulation property that has negative effects 
on the physiological functions of the organism (4).
Therefore, the negative effects of lead can be mentioned 
here, as is the case in the nervous system, where lead is 
considered toxic and badly affects the nervous system 
, it is also the case in both the immune and urinary 
systems (as we mentioned earlier in this research). As 
for the accumulation of lead, it accumulates in the heart 
and bones, muscles, liver and kidneys (5) .

The largest organ in the body in terms of size is the 
liver, as well as it is the most of the most distinguished 
internal organs, as we find that most of the compounds 
that are absorbed in the body pass through the liver, and 
therefore it is responsible for many vital processes and 
metabolites in the blood (4%) of total body weight (6, 7). 
One of the most important vital processes of the liver 
is albumin production, one of the most important fluid 
balance factors in the human body, since the increase or 
decrease in the production of albumin leads to ascites, 
as well as the process of fluid balance in the blood is 
closely related to albumin (7). Also, the metabolism of 
fats and carbohydrates and the processes of regulating 
these basic components in the body are all among the 
responsibilities of the liver and its vital processes, we also 
find that the liver is directly responsible for regulating 
the levels of glucose in the blood to enable tissues to 
consume glucose, also the importance of the liver and 
its relationship to muscles by producing important 
compounds for muscles such as lactate, alanine. And 
many of the important vital functions in the human body 
take place within the liver (6).

The kidneys, like the lungs and the testicles, are 
considered to be the dual organs in the human and 
animal body, but at the same time they are unlike the 
liver, as they do not constitute more than (0.5%) of the 
body weight in normal cases and are considered the most 
important parts of the urinary system (6, 7). We also know 
that the metabolic and biological processes in general 
in the body result in byproducts, and here the role of 
the kidneys in getting rid of these wastes in the urine 
production process (6). It is also good to point out here the 
importance of the kidneys in regulating blood pressure 
in addition to the adrenal gland. As for the structure of 
the kidneys, it generally consists of several parts, the 
most important of which is the cortex and medulla and 

their parts (7).

The fact that herbs were used in ancient medicine 
and so far, are that they contain important chemical 
compounds such as antioxidants and many beneficial 
natural chemical compounds (8). Also, natural chemical 
compounds as well as nutritional treatments are definitely 
the best when compared with treatments and industrial 
chemical compounds, so we worked on using medicinal 
plants in this study (onions, tea).

Materials and Methods

Animals and general experimental procedure 

 Because of the seriousness of environmental 
pollution with lead on one side and the importance of 
the vital organs referred to above on the other side, and 
the multiple benefits of plants (onions and tea), as we 
mentioned in the introduction to the research, it was 
very important to study the effect of lead on liver and 
kidney tissues as well as studying the ability of the 
referred plants to resist The negative effect of lead on 
the tissues of these important internal organs. This study 
was conducted in (Tehran University Laboratories), 
during which 28 Sprague - Dawley males were raised 
for a period of 60 days. The rats were grouped into 
four groups. The groups were determined on the basis 
of the treatment. The control group was distinguished 
by the fact that no concentration of lead or medicinal 
plants was added. Rather, it gave freedom to access to 
distilled water and regular feed, while the second group 
was provided with regular feed, but lead was added to 
distilled water within (LD50) dose without any medicinal 
plant. The regular diet of the third and fourth groups was 
changed by adding (1%) of tea powder to the fourth 
treatment, while onion powder at (4%) concentration 
was added to the diet of the third group, and the third 
and fourth treatments were also supplied with distilled 
water containing lead with the same concentration of the 
second treatment. 

Preparation of Histological sections

In the laboratories of Tehran University (Iran - 
Karaj), liver and kidney tissues were prepared (slides). 
According to the method (Hammond et al., 1978), tissue 
sections were prepared and examined for the purpose of 
identifying the damages caused by lead to the tissues of 
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the liver and kidneys. 

Results and Discussion

 The results of the liver showed a clear deterioration 
in the liver tissue of the treatment rats (T2) (these rats 
were provided with lead acetate at a concentration of 
0.046% with distilled water). One of the manifestations 
of the deterioration of the liver tissue of this group Figure 
1 (b) is the presence of severe hemorrhage in addition to 
signifi cant atrophy in hepatocyte. With a large grouping 
of lymphocytes in addition to other obvious changes in 
Figure 1 (b) , as for the therapeutic treatments, it was 
shown (T3) that (the rats subjected to this treatment were 
provided with onion powder at a concentration of 4% in 
addition to providing them with water containing lead 
acetate) A clear difference from treatment (T2) in terms 

of the absence of hemorrhage with congestion and this is 
evidence of a relative improvement Figure 1 (c) .As for 
the treatment (T4) (the rats subjected to this treatment 
were provided with tea powder at a concentration of 
1% in addition to providing them with water containing 
acetate. Lead) was the best in terms of liver tissue in the 
current study Figure 1 (d). We notice through the results 
the absence of congestion with relatively less bleeding 
when compared with (T2). As for the lymphocytes 
grouping, it is very little in the treatment (T4) when 
Comparison with (T2) and (T3) so the fourth transaction 
is the closest to the control group Figure 1 (a). We 
can conclude from the above that the best therapeutic 
treatments for liver tissue are (T4). 
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The results of this study also showed significant damage to the kidney tissues, Figure 2 (b) for treatment 
(T2). Significant damage and a clear change in the form of (glomerular) was observed, as well as the presence of 
hemorrhage in more than one site, as well as a general and clear deformation of the histological section ,while the 
results showed (T4) less than (T2) damage, we notice glomerular deformation , but it is less than (T2), meaning the 
occurrence of shrinkage and not complete damage as in (T2) and the presence of bleeding much less than the lead 
acetate group (T2), either in with regard to (T3)group , the results of which showed less glomerular shrinkage as well 
as less hemorrhage if compared to the results of the groups (T2, T3, T4), we will find that the closest thing to the 
control treatment (1) is treatment (T3) and this can be seen clearly in the Figure 2 (b),(c) Therefore, we conclude from 
the above results that the best results are the addition of onion powder at a concentration of 4% against lead acetate 
(T3) from the histological point of view of the kidneys. 
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Heavy metals have negative effects on the 
environment in general and on humans in particular. 
Lead has negative effects on the liver on both the cellular 
and molecular levels. Through many mechanisms, 
lead is associated with glutathione in addition to the 
accumulation of lead in the liver, thus leading to 
oxidative stress, which in turn has the greatest impact 
on liver damage, and the accumulation of lead in the 
liver leads to Enhancement of lipid peroxidation and 
reactive oxygen species (ROS) as well as inflammatory 
responses in the liver (9). There are changes and 
physiological and histological indicators that appear due 
to liver poisoning with lead acetate (10). Lead acetate 
poisoning has effects on the organs of rats (11). Lead 
acetate leads to a decrease in the rate of proliferation 
in the fibrous tissues of the kidneys and the liver, as it 
causes major damage, including congestion of blood 
vessels and necrosis in the cells of the liver and kidneys, 
and it also has a fundamental role in oxidative damage 
and liver infections (5). Lead poisoning leads to many 
structural and functional changes in the kidneys (12), and 
lead acetate poisoning has many negative effects and 
side effects for the kidneys of rats (13, 14) .Rats’ proximal 
tubular dysfunction is one of the strong indicators of 
chronic exposure to high doses of lead acetate (15). The 
current study indicated the positive effects of tea against 
lead acetate through the remarkable improvement of the 
tissue structure of the liver, as well as the effective role 
of onion powder in reducing the effects of lead acetate 
on the tissue structure of the kidneys.

Conclusions:

Through the results of the current study, we find that 
lead acetate has great negative effects on the histological 
structure of the liver and kidney tissues of Sprague–
Dawley Rats , that meaning this mineral has toxic and 
cumulative effects, and it is possible to minimizing 
or reducing them through the diet by relying on leafy 
plants as is the case in the current study When adding 
tea and onion powders against lead acetate had a great 
effect in reducing the negative effects of lead acetate, 
we conclude that onion powder has the best results in 
terms of reducing the negative effects of lead acetate on 
the tissue composition of kidney cells. The best results 
are in terms of resistance to the effects of lead acetate on 
tissue. Cells to the liver were to powder the tea.
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Abstract 

Background: In the last two decades, one of the critical factors of assisted reproductive technology (ART) 
has been identified as ovarian capacity. Consequently, ovarian capacity markers have evolved to be part of 
diagnostic testing conducted regularly before IVF. Several predictor factors, such as antral follicle count 
(AFC), is one of several factors to predict ovarian capacity. These diagnostic procedures and tests have the 
purpose of identifying women at high-risk patient who respond poorly toward controlled ovarian stimulation 
throughout the IVF cycle. The ovarian response toward ovulation stimulation within this research was assessed 
by peak estradiol (E2) serum levels and the total number of mature follicles. There is no clear relationship 
between AFC and levels of estradiol serum and the number of mature ovarian follicles to identify women 
who respond poorly. Methods: This study is an analytical study with a cross-sectional design. Samples were 
taken from secondary data of medical records using the total sampling method on women undergoing the IVF 
program at the Graha Amerta fertility clinic of General Hospital of Dr. Soetomo from January 1 to December 
31 2018 according to the inclusion and exclusion criteria. The AFC variables, estradiol serum levels, and the 
number of mature ovarian follicles in the study were analyzed using Spearman’s correlation. Conclusion: 
There is a significant relationship between antral follicle count (AFC) with the levels of estradiol serum and 
the number of mature follicles in women undergoing the IVF program.

Keywords: Antral follicle count (AFC), estradiol (E2) serum levels, the number of mature ovarian follicles
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Introduction

Infertility considered as one of the global public 
health problems. Nowadays, infertility is an event that 
must be paid attention to because, corresponding to 
the World Health Organization, infertility in women 
currently being the severe fifth-highest incident in the 

global scope. Currently, the highest pregnancy success 
rate achieved in the world by the IVF program has only 
reached 20%.1,2 The rapidly developing medical science 
and technology answers the issue of difficulties in having 
offspring through Assisted Reproductive Technology 
(ARB), such as In Vitro Fertilization (IVF).3 Over the 
last twenty years, one of the critical factors of assisted 
reproductive technology (ART) has been identified 
as ovarian capacity. Consequently, ovarian capacity 
markers have been considered to be included in the 
routine diagnostic testing performed before IVF.4
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Based on several studies, ovarian capacity can 
be predicted by several predictor factors, including 
ovarian volume, antral follicle count (AFC), ovarian 
stromal blood flow, and hormonal markers such as 
follicle-stimulating hormone (FSH), estradiol (E2), 
anti-Mullerian hormone (AMH), and inhibin B.4 These 
diagnostic procedures and tests have the purpose of 
identifying women at high-risk patient who respond 
poorly toward controlled ovarian stimulation throughout 
the IVF cycle.5 The ovarian response to ovulation 
stimulation can be assessed by the total number of 
mature follicles, the total number of oocytes obtained 
in the ovum pick-up procedure, the number of mature 
oocytes obtained in the ovum pick-up procedure, and 
the total number of gonadotropin doses needed in the 
ovulation stimulation cycle.4

According to an article, some recent studies 
have shown that AFC is a useful predictor of ovarian 
response to ovulation induction drugs.6 Moreover, AFC 
is considered to be the best single predictor of ovarian 
response in the ARB cycle. There is no clear relationship 
between antral follicle count and levels of estradiol 
serum and the number of mature ovarian follicles.

Based on the description above, it is necessary to 
conduct a study on “the relationship between antral 
follicle count (AFC) and levels of estradiol serum and the 
number of mature ovarian follicles in women undergoing 
the IVF program” with the hope of providing scientific 
information for later use in the initial evaluation of 
infertile patients in the procedures of IVF program. In 
the future, the success rate of IVF for infertile couples 
can increase in Surabaya and at the national and global 
levels.

Materials and Methods

Experimental Design

This research has been approved by Health Research 
Ethics Committee RSUD Dr. Soetomo Surabaya with 
ethical clearance number 1521/KEPK/IX/2019. It 
was an analytical study with a cross-sectional design. 
Samples were taken from secondary data of medical 
records on women undergoing the IVF program at the 
Graha Amerta fertility clinic of General Hospital of Dr. 

Soetomo from the period of January 1 to December 31 
2018 according to the inclusion and exclusion criteria.

 Data was collected using the total sampling 
method. The data taken included age, occupation, 
residence, levels of E2 serum on day 3, levels of FSH 
serum on day 3, levels of LH serum on day 3, AFC, E2 
serum levels before OPU, number of mature follicles, 
and type of ovulation stimulation drugs. Exclusion 
criteria were female patients with ovulation disorder 
Polycystic Ovary Syndrome (PCOS), endometriosis, 
and history of ovarian surgery. Incomplete data were 
excluded from the study.

Statistical Analysis

The data obtained were then analyzed using 
observational analysis methods, processed using the 
SPSS v 25.0 program. The Kolmogorov Smirnoff 
normality test was performed on research variables and 
with Spearman’s correlation analysis and presented 
descriptively. P values less than 0.05 were considered 
statistically significant.

Result

A total of 209 couples participated in the IVF 
program in the 2018 period. The results of medical record 
data that met the inclusion criteria were 126 samples. 
Most of the respondents were women of productive 
age with a mean of 34.63± 4.714 years, and the largest 
age group was 30 - 34 years as many as 48 (38.1%). 
Based on occupation, most private employees (31.4%) 
followed by housewives (18.6%). In the category of self-
employed and other groups, respectively 17, 1%. Other 
groups work as lecturers, teachers, doctors, midwives, 
honorary, and the Indonesian Navy. In addition, the 
majority of patients (99; 78.6%) resided in East Java. 
The data result (Table 1) showing the lowest AFC of 
2 and the highest of 20 with a mean of 8.17 ± 3.64 
calculated from both right and left ovaries. The lowest 
level of E2 serum before OPU in patients was 14.80 and 
the highest of that was >3000 pg/mL with a mean of 
1838.53 ± 876.28 pg/mL. The lowest and the highest 
number of mature follicles were 0 and 19 respectively, 
with a mean of 6.21 ± 3.78.
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 Tabel 1. Descriptive analysis of AFC, levels of E2, and the number of mature ovarian follicles in women 
undergoing IVF at the GrahaAmerta fertility clinic in 2018

Description Total Descriptive

n % Min - Max Mean (SD)

AFC

126 100

2 – 20 8.17 (3.64)

Levels of E2 Serum 14.80 – 3001 1838.53 (876.28)

The number of mature follicles 0 – 19 6.21 (3.78)

The analysis of AFC based on the respondents’ age (Table 2) showed that the maximum number of AFC in the 
age category of 20-24 years was 12 with a mean of 9.33 ± 2.517. In the age category of 25-29 years, the lowest AFC 
was 5 and the highest was 15 with a mean of 9.38 ± 3.070. The ages of 30-34 years had the lowest AFC of 4 and the 
highest AFC of 20 with a mean of 9.00 ± 3,345. The lowest AFC in the age category of 35 - 39 years was 2 and the 
highest AFC in this category was 20 with a mean of 8.57 ± 3,788. In the age category of 40 - 45 years, the mean AFC 
was the lowest compared to other age categories, in which the lowest AFC was 2 and the highest AFC was 8 with a 
mean of 4.35 ± 1.872 

Table 2. Age-based AFC analysisofwomenundergoing IVF atthe Graha Amerta fertilityclinic in 2018 

Age (years) Total (n=126) AFC

f Min - Max Mean (SD)

20 – 24 3 7 – 12 9.33 (2.517)

25 – 29 13 5 – 15 9.38 (3.070)

30 – 34 48 4 – 20 9.00 (3.345)

35 – 39 42 2 – 20 8.57 (3.788)

40 – 45 20 2 – 8 4.35 (1.872)

Data of AFC, levels of E2 serum before ovum pick-
up (OPU), and the number of mature ovarian follicles 
were tested for normality of data with the Kolmogorov 
Smirnoff test with p=0.002; 0.002; 0,000 respectively, 
indicating that the data was not normally distributed. 
Therefore, Spearman’s correlation method is used.

Based on the statistical tests results on 50 samples 
using the Spearman method, the r-value was 0.526, 
indicating a moderate correlation between AFC and 

levels of E2 serum stimulated by FSH. It was found that 
the p=0.000 value was smaller than 0.05. Therefore, 
it can be concluded that the moderate correlation was 
statistically significant. In the group that received a 
combination of FSH - LH of a total of 76 samples (Table 
3), the results of the Spearman’s correlation test showed 
a moderate and significant correlation between the 
variables of AFC and levels of E2 serum with combined 
FSH - LH ovulation stimulation (r=0.571; p=0.000).
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Table 3. Relationship between AFC and levels of E2 serum before OPU based on the stimulation of FSH and 
a combination of FSH & LH 

Variable
Type of Ovulation Stimulation 

Drugs
Total

(n)
r-Value (correlation 

coefficient) p-Value (sig)

AFC àLevels of E2 
serum before OPU

FSH 50 0.526** 0.000

Combination of FSH & LH 76 0.571** 0.000

The results of statistical tests on 50 samples using the Spearman method show that the r-value was 0.603, 
indicating a moderate correlation between AFC and the number of mature follicles stimulated by FSH. Besides, 
it was found that the p=0.000 value was smaller than 0.05, so that it can be concluded that the correlation was 
statistically significant. Patients with combination stimulation of FSH - LH show an r-value of 0.480, indicating 
that AFC correlated with the number of mature follicles (Table 4). This relationship was statistically significant 
(p=0.000). 

Table 4. Relationship between AFC and Maturity Follicle Count based on stimulation of FSH and a 
combination of FSH & LH 

Variable
Type of Ovulation Stimulation 

Drugs
Total

(n)
r-Value (correlation 

coefficient) p-Value (sig)

AFC àNumber of 
mature follicles

FSH 50 0.603** 0.000

Kombinasi FSH & LH 76 0.480** 0.000

Discussion

The data from this study follows the Human 
Fertilization and Embryology Authority or HFEA report 
that stated the characteristics of patients who participated 
in the FIV program in 2016 in the UK were patients 
aged less than 35 with an average of 35.5 years.7 This is 
also following previous research that was conducted at 
the Graha Tunjung IVF Clinic at Sanglah Hospital, the 
study found that most patients in the IVF program were 
in the age group less than 35 years old.8

According to a research on the characteristics 
of infertile pairs shows that the most respondents’ 
occupation is private workers (47%).9 Another study 
that discusses the factors that affect infertility in women 
stated that most infertile women are women who work in 
the type of work most found are private workers.10 The 

results of this study related to respondent’s occupation 
are in line with another research about infertility, 
which states that working women (career women) 
have an increased risk of infertility 3.91 times greater 
than women with normal stress levels and statistically 
significant (p = 0.046).11

Ovarian aging appears to play a major part in 
reproductive aging and is associated with decreased 
oocyte quality and slowly decrease in the number of 
primordial follicles, which will be reduced exponentially 
through childhood and adulthood, resulting in nearly 
follicle-free ovaries at menopause. Likewise, the number 
of follicles that has entered during the growth phase 
through the antral development stage falls with age. A 
decrease in ovarian volume and the number of antral 
follicles are characteristics of ovarian aging. According 
to a study, AFC is a significant parameter compared to 
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patient age and other endocrine markers in indicating an 
ovarian reaction towards stimulation that has been given 
in advance.12

Demographic and clinical studies show that female 
fertility begins to subside from the age of 30, and the 
ability to get pregnant has become nearly zero at an 
average age of 41 years.13 The outcome of this study 
shows that in the age category of 40 - 45, the average 
AFC was the lowest compared to other age categories, in 
which the lowest AFC was 2, and the highest was 8 with 
a mean of 4.35 ± 1.872. The older the women undergoing 
the IVF program at the Graha Amerta fertility clinic, the 
lower the average AFC. Another research stated that 
AFC could help determine the stimulation protocol; 
based on some studies, it has been proven to be the most 
calculable determinant of oocyte retrieval per initial 
FSH dose.14 

All research subjects in this study were IVF 
participants using the GnRH antagonist protocol. 
Ovarian stimulation was begun on the third day 
using recombinant FSH drugs, and then the injection 
was controlled following each of the participant’s 
reactions towards the dose given. Gonadotropin-
releasing hormone (GnRH) antagonist administered 
to deny premature LH surge begins at the time follicle 
attained 14 mm in diameter.15 Another research stated 
that GnRH antagonists’ use in ovarian stimulation 
protocols had provided a new option in the promotion 
of multifollicular growth.16  Antagonists cause direct 
suppression in releasing gonadotropin, in the absence 
of the flare-up effect. FSH is considered to play a more 
critical role in multifollicular growth. However, it is 
possible to suggest that LH can be advised to be included 
in all ovulation induction protocols, since it is difficult 
to ascertain which individual will be advantaged from 
LH administration. Currently, no evidence has been 
made regarding the negative effects of LH to the ovarian 
stimulation outcome.

According to the results of the statistical tests on 50 
samples using the Spearman method, the r-value was 
0.526, indicating a moderate correlation between AFC 
and levels of E2 serum stimulated by FSH. Besides, it 
was found that the p=0.000 value was smaller than 0.05, 
so it can be concluded that the moderate correlation was 
statistically significant. Meanwhile, in the group that 
received a combination of FSH - LH of 76 samples, 
Spearman’s correlation test results show a moderate and 
significant correlation between the variables of AFC and 

levels of E2 serum with combined ovarian stimulation 
of FSH - LH (r=0.571; p=0.000). The same results as 
this study were found in research that examined the 
relationship of AFC among various ovarian examination 
parameters, including levels of E2 serum.17 The results 
show that AFC was significantly associated with levels 
of E2 serum before OPU. Another research about the 
AFC application in clinical settings to indicate whether 
AFC acquired from various observers is a predictor 
of the quality of the stimulation with the parameter of 
peak levels of E2 serum, scientifically showing a major 
positive correlation between AFC and peak levels of E2 
serum.6

The statistical tests on 50 samples using the Spearman 
method show that the r-value was 0.603, indicating a 
moderate correlation between AFC and the number 
of mature follicles stimulated by FSH. Besides, it was 
found that the p=0.000 value was smaller than 0.05, so 
it can be concluded that the correlation was statistically 
significant. Patients with combination stimulation of 
FSH – LH show an r-value of 0.480, indicating that the 
number of mature follicles corresponds to the AFC. This 
relationship was statistically significant (p=0.000). It 
is in line with the results of another study, stating that 
there was a significant relationship between AFC and 
ovarian response to ovarian stimulation.4 In this study, 
the ovarian response was examined by four parameters, 
such as the quantity of mature follicles. The higher 
the number of AFC, the higher the number of mature 
follicles.

Poor ovarian response was first described in 1983 as 
having a peak estradiol concentration <300 pg/mL and 
inadequate follicular production resulting in fewer eggs 
being acquired, thus declines the amount of embryos 
transferred. In that sense, a poor ovarian response leads 
to drop of oocyte production, cycle cancellation, and 
overall is corresponded with a significantly reduced 
chance of pregnancy.18 Data presented by another study 
proved that AFC provides more significant prediction 
regarding the incident of a poor response to hormone 
stimulation in IVF compared to the patients’ age and 
other examination that is recently used, for example,  
basal FSH, E2, or inhibin B.19 It can be stated that AFC 
becomes a good prognosis of poor ovarian response. It 
is an essential evaluation in an IVF program because a 
patient undergoing an IVF program due to a poor ovarian 
response is generally regarded to have a lower pregnancy 
rate than those with a normal ovarian response.
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Conclusion 

1. There is a relationship between antral follicle 
count (AFC) and estradiol (E2) serum levels in women 
undergoing the IVF program at the Graha Amerta 
fertility clinic at General Hospital of Dr. Soetomo for 
the period 2018.

2. There is a relationship between antral follicle 
count (AFC) and the number of mature follicles in 
women undergoing the IVF program at the Graha 
Amerta fertility clinic at General Hospital of Dr. 
Soetomo Hospital for the period 2018.
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Abstract

Background and Aim of Study: The aim of this study was to evaluate the outcomes of different facial flaps 
used for reconstruction after surgical excision of basal cell carcinoma. 

Patients and Methods: Patients with BCC of the facial area were 128 cases. The cases were treated, and 
followed up between January 2012 and April 2018. Results: There was a single case of tumor recurrence 
in the frontal area. Also scar formation in female patient over 60 years old was noted. The case of scar 
formation was notes after frontal flap which used for treatment of nasal defect.

Otherwise, there was no patient with any complications (like infective wound, keloid, scar formation, 
ischemia, or necrotic tissues), have been seen among the rest of the cases at the end of our study on 2020. In 
all male cases that treated with skin graft after excision of the tumor in frontal area which was 8 patients; at 
the end of follow up period, the color of skin and tissue harmony was coordinated. 

Conclusion: No specific flap or graft can be done for all the types of BCC, we should choose the most 
appropriate flap or graft. Recurrent ratio was very low.  

Key words: Basal cell carcinoma, facial reconstruction, skin graft, flap. 

Introduction

Among all types of non-melanoma skin cancers, 
the BCC involve around 75%, in spite of BCC was 
excluded from registries in national cancer of the United 
States1, while its mortality rate leveled off recently2. 
Clinical evaluation and biopsy examination represent 
the majority of identification of skin epithelial tumors3.

One of the most interesting issue for the facial 
surgeons, after tumor excision in the facial region, is 
how to reconstruct the remaining defected area in the 
most accepted way that satisfied the patient and even his 
or her relatives. 

Corresponding author:
Anas H. Abed
E-mail:  den.enease_ebede@uoanbar.edu.iq 
Telephone no.: +9647721434760 

There are variant types of flaps that can be used, for 
reconstruction of the face and the defect’s nature after 
excision of the tumor, which give a pleased or convinced 
epilogue later on4. 

The face is very different area from the rest of 
the body. Off coarse every part from our body is very 
important for us, but the face has that privacy make it 
top of others. It just like the sun for day or the moon for 
the night, or the compass in the see. So before starting 
any surgical step on the face we should have the perfect 
surgical plan for the facial lesions.

The subclinical invasion seems to be more in larger 
diameter basal cell carcinoma (more than 2 cm) than 
small lesion BCC5. 

Sometimes basal cell carcinoma of the facial region 
is one of the tumors that left a worse defect in the face 
after removal surgically. Neck metastases is very rare in 

DOI Number: 10.37506/ijfmt.v15i3.15609
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basal cell carcinoma6.

The ratio of margin to be excised which range from 
4mm to 10mm according to the basal cell carcinoma 
subtype and tumor size should be evaluated carefully to 
minimize tumor recurrence. Just to be sure of removing 
the whole malignant lesion of BCC by surgical excision, 
enough margin from the normal tissue should be excised 
along with the lesion7.

Any defect that primarily cannot be closed, skin graft 
will show as one of the standard option. Epidermis and 
part or whole of the dermis is making the skin graft. Graft 
is part of the skin which removed totally from specific 
sites in the human body according to the requirement 
of surgical procedure, in which no vascularization to 
substitute8. 

The Aim of This Study

Was to evaluate the outcomes of different facial 
flaps used for reconstruction of the defect after surgical 
excision of basal cell carcinoma.

Patients and Methods

Surgery was always the best way for the treatment 
of the cases of the basal cell carcinoma of the facial 
region. Clinical and radiographical examinations, with 
CT scan which give the amount of soft and hard tissues 
involved by the cancer. 

In AL Ramadi Teaching Hospital and outpatient 
clinic 128 cases were admitted with facial skin basal 
cell carcinoma, and they treated and followed up. All 
the cases were diagnosed not only by the clinical 
examination, appearance of the lesions, X-Ray, and CT-
scan, but all was approved by the biopsy. We have 92 
male patients and 36 female patients. Age range from 
10-70 years old, (mean age 40 years).

The cases were admitted to the hospital, treated, 
and followed up between January 2012 and April 2018. 
Surgical flap techniques that are used explained below. 

    

Fig. 1 : Regional flap for nasal BCC      

Fig. 2 : Advancement flap surgery for lower lip BCC

Fig. 3 : Skin graft technique for patient with bucco-
mandibular pathology (BCC according to Mathez 

textbook of plastic surgery) 
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Tumor site was mostly on the right side 65%, the 
left side was 30%, and the center of the face was 5%. All 
the patients were fair skin.

In our study the male patients was more than female 
(92 case were male, and 36 case were female). 

The tumor were distributed on the following areas of 
the face; frontal area, lower eyelid, nose, cheek, and lips 
(upper lip more than lower lip). The margin of 2-10mm 
according to the tumor size was resected, and clinical 
history will help to determine the adequate borders to be 
removed with the tumor (safe margin).

Lip and cheek tumors were 26 and 12 patients 
respectively. In lip tumor 9 cases were females while 17 
patients were males, while in cheek tumor only 4 patients 
were females and 8 patients were males. Among 26 
patients with lip BCCs were allocation was in the upper 
lip more than lower; 19, 5 respectively. 12 patients were 
with BCC in the cheek; 4 of them were female patients 
and 8 male patients. There were only 2 male cases with 
ear zone over fifty years old. 

They were treated with advancement and rotational 
flaps, due to pliable tissue nature in these areas. Also 
skin graft was used in bucco-mandibular area down the 
right side of lower lip was treated with skin graft. 

Advancement flap was also used in ear tumor; only 
2 patients were with ear tumor, both of them were male 
patients. 

In the nasal area was 63 patient; 47 male and 16 
female patients; right side, left side and central of the 
nose distributions was as follow; among the total 63; 
right side was 31 case, left side of the nose was 23 case, 
and the center of the nose was 9 patients. They were 
treated with rotational flap, skin graft, and forehead 
interpolated flap.

Infraorbital tumors were 16 patients, 6 females and 
10 males; advancement and rotational flap was used. 

Frontal area only nine cases with one female case 
and recurrence occur in this case, and 8 male patients 
with no recurrence. They were treated with advancement 
flap and skin graft. The table I and table II below show 
the tumor distribution. 

Table I : Distribution of basal cell carcinoma according to age in female patients.

Age group  Lips Nasal Cheek Ear Infra-Orbital
Frontal
Area` 

Total

10-20
 0 

 0 0 0 0 0 0

21-30
 0

 1 0 0 2 0 3

31-40
 0

 0 0 0 0 1 1

41-50
 3

 2 2 0 1 0 8

51-60
 3

 5 1 0 1 0 10

61-70
 3

 8 1 0 2 0 14

Total
 9

 16 4 0 6 1 36
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Table II : Distribution of basal cell carcinoma according to age in male patients.

Age group  Lips Nasal Cheek Ear Infra-Orbital
Frontal
Area` 

Total

10-20
 1 

1 0 0 0 0 2

21-30
1

1 0 0 1 0 3

31-40
3

8 0 0 0 0 11

41-50
4

11  1 0 3 0 19 

51-60
4

15 3 1 2 2 27

61-70
4

11 4 1 4 6 30

Total
17

47 8 2 10 8 92

Our surgical management for all hundred twenty 
eight patients with mean age of forty years old was 
by using the conventional surgical excision with safe 
margin (2-10mm) and with no hesitation in critical area 
like suborbital, perioral, and nasal areas. Full thickness 
resection and using adequate fl ap or using skin graft 
according to the case requirement’s for best result was 
done. Some cases were done in theatre under general 
anaesthesia, while other cases were done under local 
anaesthesia in outpatient clinic.

Follow up period was more than enough in our 
study because it is extended from 2012 until 2018, so 

that was a privilege of our research. We have enough 
time to check the degree of pigmentation whether 
hypo or hyper, hypertrophic, keloid, ischemia, wound 
infection, and tissue necrosis. 

Result 

We found the male patients more affected than 
female patients, the ratio of male to female patient in 
basal cell carcinoma occurrence around 2.5 (male) : 1 
(female). The (fi g. 4) below explains this ratio.

Fig. 4: BCC distribution according to Female and male patients 
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The outcome of lip and cheek surgeries reconstruction 
was accepted for the patients, by using the preferred 
technique; V-Y advancement flap, rotational flap, and 
skin graft.

The postoperative result of nasal surgery was 

accepted, whether the defect treated with forehead flap, 
rotational flap, or with skin graft. The color of the skin 
and coordination was good; no hyperpigmentation was 
noted in the skin graft for nasal surgery. Figure 5 and 
figure 6 explain the preoperative and postoperative 
results. 

Fig. 5: Skin graft for nasal basal cell carcinoma, preoperative and postoperative. 

Fig. 6: Frontal flap for nasal basal cell carcinoma, preoperative and postoperative. 
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One case with recurrence was there among all the 
cases that treated surgically, female patient with this 
complication, over thirty years old, had BCC in frontal 
area. Also scar formation in three patients (one male 
and two females) over 60 years old was noted in nasal 
reconstruction with forehead regional flap, scar revision 
was done later. Otherwise, the rest of the cases, there 
was no patient with any complications (like infective 
wound, keloid, scar formation, ischemia, or necrotic 
tissues), have been seen among the rest of the cases at 
the end of our study on 2020.

In all male cases that treated with bilateral 
advancement flap and skin graft after excision of the 
tumor in frontal area which was 8 patients; at the end of 
follow up period, the color of skin and tissue harmony 
or fitting was very coordinated. The satisfaction or 
gratification of the patients which is one of the goals of 
our study was greatly assured.

Discussion 

Basal cell carcinoma covers around three quarter of 
non-melanoma skin cancer9. The location of the BCC 
plays an important role during surgical planning. Some 
of these lesions affect the face esthetically while the 
others effect on both way; functionally and esthetically 
like those lesion in the perioral, perinasal, and periocular 
areas. Male patients in this study was higher percentage 
than females; 2.5(M): 1(F).

BCC is usually directly related to patient persistent 
susceptible to sun light10. The cases of basal cell 
carcinoma in this study was caused by the ultraviolet 
light over exposure; which was based on the intense and 
the accumulation effect of this harmful light presence in 
the sun light. 

BCC is rarely cause death11. Tumor Excision with 
safe margin and the diagnosis was approved by biopsy 
(excisional biopsy)12,. Neck metastases are very rare in 
basal cell carcinoma13. 

Graft is part of the skin which removed totally from 
specific sites (donor site) in the human body according 
to the requirement of surgical procedure, in which no 
vascularization to substitute in the recipient site8,14.

Advancement flap can be used without undermining 
or with undermining to release the tethered skin for better 

result and to avoid the stretching the flap by decreasing 
traction forces for easy skin sliding15. 

The site of the tumor and the size of the defected 
area left after excision, the laxity of the tissue, and its 
blood supply; all these together affect the length of 
the arc in rotational flap. All that should be calculated 
before choose the rotational flap ((in which a triangular 
defect can be closed with curvilinear way)) for facial 
reconstruction 16, 17, 18. 

The ratio of recurrence after excision of basal cell 
carcinoma usually is low, which is limited to some 
subtypes of basal cell carcinoma, tumor’s size and site19. 

In our surgical approach with enough safe margins 
(2-10mm) in en bloc resection even in critical facial areas 
for invasion of under structure should be determined 
during treatment planning and reconstruction technique, 
all these to give clean margin postoperatively20.

Conclusion 

The facial surgeon need more than surgical mind, or 
engineering mind, actually he need the mind of genuine 
art that domesticate or qualify him to choose the best 
surgical procedure, according to his imagination on, 
what will come in the future after scalpel start work on 
the face.

The reconstruction outcome of the surgical excision 
with appropriate surgical reconstruction, for the facial 
BCC that be done on one hundred twenty eight patients 
suffering from different subtypes of facial basal cell 
lesion were functionally and esthetically very good and 
giving the patient the most acceptable appearance and 
normal lifestyle later on. Understanding the anatomy 
and physiology of the facial tissues consider as a crucial 
and very important point in rebuilding, remodeling, and 
reconstruction of the face.

At early age 10-20 years old the incidence of BCC 
in male more than female in our study. Also in general 
the male more affected than female patients in BCC.

The type of the surgical technique and using 
adequate flap or skin graft according to the site of the 
tumor and requirement of the case is the key for success 
of our surgical strategy and patient’s satisfaction in the 
future. Good treatment planning and safe margin is 
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mandatory in the management of basal cell tumor, to 
decrease or avoid the recurrent of this distorted type of 
facial tumor. 
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Abstract 

Background: COVID-19 is a novel acute respiratory disease that first emerged in 2019 and exploded into a 
worldwide pandemic. Symptoms range from dry cough, fatigue, fever, and pneumonia in mild cases to acute 
respiratory distress in critical cases.

Case Report: The aim of the present case study is to illustrate the benefits of using select antibiotics and 
dietary supplements to treat a mild case of COVID-19.

Conclusion: A combination of azithromycin, cefixime, vitamin C, vitamin D, and zinc may potentially be 
beneficial for the treatment of moderate COVID-19 symptoms.
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Introduction

Coronavirus disease 2019 (COVID-19) is a novel 
acute respiratory disease that is caused by the highly 
pathogenic and rapidly transmissible RNA virus known 
as severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2). Typically, COVID-19 is characterized 
by a dry cough, fatigue, and fever in mild cases, but 
symptoms can include dyspnea in severe cases as well as 
acute respiratory distress syndrome (ARDS) in critical 
cases 1. To date, no treatment regimen has proven 
generally effective against COVID-19, but hundreds 
of large-scale trials are currently underway to assess 
the effectiveness of various therapeutic drugscases 1. In 
this case study, we report a case of an adult COVID-19 

patient who was successfully treated with a combination 
of antibiotics and dietary supplements. 

Case Report

On July 29, 2020, a 40-year-old male with lower 
back pain, which resembled renal colic pain, was 
referred to our hospital in Baghdad, Iraq. Laboratory 
examination was carried out upon admission, revealing a 
lower platelet countand mean corpuscular haemoglobin 
concentration (MCHC) (Table 1). Chest x-rays showed 
several high-density irregular shadows in both lungs that 
were characteristic of COVID-19 (Figure 1). One day 
later, the patient’s symptoms became more severe, with 
clear shortness of breath, intermittent headaches, general 
fatigue, and fever (above 38°C). Oxygen saturation 
fell below normal levels (88%) and heart rate was 120 
beats per minute. The patient was then sent to a local 
hospital to be treated with a combination of antibiotics 
(azithromycin 500 mg + cefixime 400 mg) and dietary 
supplements (vitamin C 500 mg + vitamin D 5000 mg + 
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zinc 50 mg) for five days. Upon commencing this five-
day regimen, the patient’s fever improved within the 
first 24 hours, and he was able to resume his physical 
activities within two days. One week after the regimen, a 

PCR test was carried out which yielded a negative result, 
allowing the patient to leave the quarantine facility in a 
normal manner. 

Table 1. Summary of laboratory tests performed upon hospital admission.

Laboratory test Result Flag Reference 

White blood cell count (x109/l) 2.95 Low 4-10

Lymphocytes (x109/l (%)) 1.12 (38.1) -- 0.6-4.1

MID (x109/l (%)) 0.19 (6.4) -- 0.1-0.9

Granulocytes (x109/l (%)) 1.64 (55.5) Low 2-7.8

Red blood cell count (x1012/l) 4.76 -- 3.8-8.5

Haemoglobin 13.1 -- 11-16.5

Haematocrit 42.7 -- 35-50

Mean corpuscular volume (fL) 89.7 -- 80-99

Mean corpuscular haemoglobin (pg) 27.6 -- 26.5-33.5

Mean corpuscular haemoglobin concentration (g/L) 308 Low 320-360 

Red cell distribution width - SD (fL) 50.7 -- 35-56

Red cell distribution width - CV (%) 12.1 -- 10-15

Platelets (x109/l) 116 -- 100-300

Mean platelet volume (fL) 8.3 -- 7-11

Platelet distribution width (%) 15.6 -- 10-18

Procalcitonin (%) 0.097 Low 0.100-0.500

Platelet larger cell ratio (%) 16.2 -- 13-43
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Figure 1. Chest x-ray revealing the presence of a bilateral lung shadow.

Discussion

This case study aimed to show the potential benefi ts 
of treating mild cases of COVID-19 with azithromycin, 
cefi xime, vitamin C, vitamin D, and zinc.The case 
involved a 40-year-old male who initially presented 
with lower back pain as well as a low platelet count 
and MCHC, quickly developing into a mild case of 
COVID-19 that required in-patient care. 

Designated as an essential medicine by the WHO, 
azithromycin is a broad-spectrum macrolide antibiotic 
with documented antiviral and anti-infl ammatory 
properties 2. It has previously been used to treat 
coronavirus infections in humans during the SARS-CoV 
and MERS-CoV epidemics, and azithromycin usage has 
been associated with an improved survival rate as well 
as a quicker discontinuation of mechanical ventilation 
in SARS patients 3-4. In the context of SARS-CoV-2, 
azithromycin has been shown to reduce infl ammation in 

vitro by modulating the cytokine storm that has become 
characteristic of COVID-19 (2,3). Azithromycin can 
enhance the therapeutic value of hydroxychloroquine 
in COVID-19 patients, reducing the risk of mortality in 
hospitalized patients but having no effect on the risk of 
mechanical ventilation2. 

Also, on the WHO Essential Medicines List, 
cefi xime is a cephalosporin antibiotic that is currently 
being used in some COVID-19 combination therapies. 
No studies have yet been conducted to investigate the 
role of cefi xime in coronavirus infections. However, 

cefi xime usage in hospitals was documented to have 
signifi cantly increased in Spain while it was battling its 
fi rst wave of COVID 19 in March 20205. 

The use of dietary supplements as a preventative 
or therapeutic measure against COVID-19 has been 
the subject of intense public and media interest. In fact, 
an analysis of over one million users of the COVID 
Symptom Study App, a mobile app developed to enable 
large-scale epidemiological research among the British 
population, revealed that the use of multivitamins and 
vitamin D supplements were associated with a 13% 
and 9% decreased risk of SARS-CoV-2 infection, 
respectively6. However, the same analysis found that 
vitamin C and zinc supplements did not have any impact 
on infection risk6. 

Vitamin D is a term that encompasses a number of 
fat-soluble secosteroids, the most important of which 
are cholecalciferol (vitamin D3) and ergocalciferol 
(vitamin D2), and it enhances the absorption of calcium, 
magnesium, and phosphate in the intestines. Vitamin D 
defi ciency was already a global health problem before the 
pandemic, but stay-at-home orders may have exacerbated 
this problem even further. In fact, vitamin D defi ciency 
has been associated with increased severity of illness 
and mortality among COVID-19 patients7. This could 
be due to the fi nding that more intense infl ammation 
was observed in COVID-19 patients who are vitamin 
D defi cient7. Previously, supplementation with vitamin 
D has yielded positive effects in patients suffering from 
viral infections and increased ACE2 expression and 
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concentration, which could potentially protect against 
ARDS8. A number of randomized placebo-controlled 
trials are currently underway to determine the impact 
of vitamin D intervention on hospitalized COVID-19 
patients. Nonetheless, the evidence available so far has 
been promising enough for experts to urge governments 
to endorse vitamin D supplementation as both a 
preventative and a therapeuticmeasure, especially for 
residents of care homes and prisons as well for those 
hospitalized with COVID-199. 

Vitamin C, also known as ascorbic acid, is a water-
soluble vitamin that is essential for the body’s healing 
process, as it plays an integral role in tissue growth, 
development, and repair. Vitamin C deficiency is 
elevated in the elderly population, as vitamin C levels 
are impacted by both the aging process and the presence 
of comorbidities10. In the context of COVID-19, 
preliminary data reveals that vitamin C deficiency is 
often observed in critically ill patients, with vitamin C 
intervention reported to significantly decrease mortality 
in those with severe symptoms10-11. Similarly, zinc 
is an essential mineral that plays an integral role in 
growth, immune function, and DNA synthesis, with 
demonstrated antiviral and anti-inflammatory activity. 
Nearly one-third of the global population suffers from 
zinc deficiency, which is a major cause of morbidity 
in developing countries and is responsible for ~16% 
of lower respiratory tract infections 12. Several in vitro 

studies have reported that an increased intracellular 
concentration of zinc led to a decreased inhibition of 
the activity of RNA viruses, including SARS-CoV and 
SARS-CoV-212. 

Conclusion 

Mild cases of COVID-19 may potentially benefit 
from being treated with a combination of antibiotics 
(azithromycin and cefixime) and dietary supplements 
(vitamin C, vitamin D, and zinc). 
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Abstract

Background: Jatropha multifida L. is a plant that commonly used as a traditional treatment espescially 
for wounds. It has been proven that its sap had an antibacterial activity against Staphylococcus aureus. 
Staphylococcus aureus has developed resistant strains named MRSA (Methicillin-Resistant Staphylococcus 
aureus). Due to this resistance development, hopefully the sap of Jatropha multifida L. can also performed 
its antibacterial activity against MRSA. Objective: To determine the antibacterial activity of the sap of 
Jatropha multifida L. against Staphylococcus aureus and MRSA. Methods: A well-diffusion method was 
performed on several concentration: 100%, 50%, 25%, 12.5%, and 6.25%. From this method, the diameter 
of the inhibition zone produced by the sap was measured. Results: The average of inhibition zone diameter 
were 11.29 - 16.00 mm for Staphylococcus aureus and the bigger zone 12.15 - 17.61 mm for MRSA. 
Conclusion:Jatropha multifida L. had antibacterial activity against Staphylococcus aureus and MRSA. This 
plant showed higher antibacterial activity on MRSA than Staphylococcus aureus. 

Keywords: Antibacterial activity, Jatropha multifida L.¸Staphylococcus aureus,Methicillin-Resistant 
Staphylococcus aureus, well-diffusion method 

Introduction

Wound is a common occurrence among us. A wound 
is a condition where our skin is exposed, so making it 
able become a port of entry for bacteria into the body, 
which can cause an infection. One of the bacteria is 
Staphylococcus aureus.Staphylococcus aureus is a 
Gram positive bacteria shaped like grapes which is the 
most virulent bacteria in the genus Staphylococcus1. 
These bacteria are often normally found on the skin and 
mucous membranes2. These bacteria are bacteria that 
are of concern at this time because of the many health 
problems that arise due to these bacteria.

In Indonesia, there are still a lot of ineffective and 
massive use of antibiotics that cause bacteria to mutate 
to form multidrug-resistant strains. One of them is 
Staphylococcus aureus which has mutations, one of 
which is Methicillin Resistant Staphylococcus aureus 
or commonly known as MRSA. Infections caused by 
resistant bacteria are often a new problem that arises for 
both patients and their families, because these infections 
are closely related to increased mortality and morbidity, 
as well as increased duration of hospitalization which 
of course requires a lot of money3. Asia is a region 
that has the highest MRSA infection incidence in the 
world. Most hospitals in Asia are endemic for MRSA 
with a proportion of about 28% to 70%4. Currently, the 
therapy of choice used to treat Staphylococcus aureus 
infection is first-generation cephalosporins(cefazolin 
and cephalothin), clindamycin, flucoxacillin, and 
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erythromycin, whereas for MRSA therapy, vancomycin 
is still selected as first-line therapy. In addition, there 
are alternative agents that may be used for second line 
therapy of MRSA such as linezolid, telavancin, and 
ceftaroline5–7. 

Indonesia is a tropical country with rich biodiversity. 
One of the uses for biodiversity is the use of plants that 
can be used as medicine. One such plant is Jatropha 

multifida L. or commonly known as betadine plant. The 
part that is often used in this plant is the sap which is 
used for wound treatment. The sap of Jatropha multifida 
L. has antibacterial, antifungal, and antiviral activity. 
This plant contains several chemical compounds such 
as alkaloids, steroids, saponins, tannins, etc8. The 
sap of this plant is also known to have antibacterial 
activity againstStaphylococcus aureus, Escherichia 

coli, Pseudomonas aeruginosa, Klebsiella pneumonia, 

Bacillus subtilis9. Therefore, this study will be tested 
further regarding the antibacterial activity of Jatropha 

multifida L. sap against Staphylococcus aureus and 
MRSA in vitro. 

Material and Methods

Materials

Jatropha multifida L. sap was collected from 
Mojokerto city area, East Java, Indonesia, and was 
determined in Purwodadi Botanical Garden, Pasuruan, 
East Java, Indonesia. Staphylococcus aureus and MRSA 
in this study were inoculated from Clinical Microbiology 
Laboratory, Faculty of Medicine, UniversitasAirlangga, 
Surabaya, Indonesia.

Jatropha multifida L. sap collection

Sap collection is carried out aseptically. First by 
cleaning the area of   the leaf stems that will be broken 
using an alcohol swab. Then the sap is taken and collected 
in a tightly closed sterile container. About 25 ml of 
the sample is needed, then stored in the refrigerator10. 

The collected sap is homogenized and then tested for 
contamination. The contamination test was carried 
out by rubbing the sample on the nutrient agar using a 
sterile cotton swab then incubated at temperature37oC 
for 24 hours. If there was no microorganisms growth 
detected, it means the sap is sterile, if it is overgrown 
with microorganisms it means that the sap isn’t sterile.

Antibacterial activity test using the well-diffusion 
method

Bacteria were inoculated in Mueller-Hinton agar 
using a sterile cotton swab aseptically. Then well was 
made using 6 mm cork-borer. Various types of sap 
concentrations were made through serial dilution of pure 
sap using sterile distilled water four times. A hundreadµl 
of Jatropha multifida L.sap with different concentration 
were added into each well. After that, the media were 
incubated in 37oC for 24 hours.Then,the antibacterial 
activity were evaluated by measuring the clean zone 
around the well for each concentration using digital 
caliper11. In this study, replications were carried out 
four times according to calculations using the Ferderer 
formula12. The positive control for Staphylococcus 

aureus was erythromycin disk 15mg, while vancomycin 
disk 30 mgwas used in MRSA. Erythromycin was used 
for Staphylococcus aureus because this antibiotic was 
classified as a group A according to CLSI which mean 
this antibiotics is a primary testing panel for the specific 
organism groups. Meanwhile vancomycin was choosen 
because this antibiotics is still the first line empirical 
antibiotic for MRSA infection therapy13,14. 

Results and Discussion

From the well-diffusion method, the antibacterial 
activity of Jatropha multifida L. sap were able to 
evaluated. The antibacterial activity can be determined 
by measuring the diameter of clear diameter zone around 
the well using digital caliper.
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Table 1. Inhibition zone diameter of Jatropha multifida L. against Staphylococcus aureus

Concentration
Inhibition Zone Diameters (mm)

Mean (mm)
1 2 3 4

100% 14.00 11.67 13.60 9.20 12.11

50% 13.99 17.83 16.76 15.43 16.00

25% 12.50 16.30 15.33 15.27 14.85

12.5% 11.03 15.34 13.55 13.92 13.46

6.25% 8.55 14.19 10.54 11.88 11.29

Erythromycin 15µg 22.44 23.73 23.09 23.14 23.10

Table 2. Inhibition zone diameter of Jatropha multifida L.against MRSA

Concentration
Inhibition Zone Diameters (mm)

Mean (mm)
1 2 3 4

100% 14.35 17.44 15.87 17.75 16.35

50% 16.79 17.42 19.08 17.15 17.61

25% 13.71 14.50 16.28 16.00 15.12

12.5% 12.13 12.16 14.53 15.05 13.47

6.25% 10.80 11.74 12.97 13.08 12.15

Vancomycin 30 µg 16.75 17.42 17.68 15.90 16.94

From Table 1 and Table 2. showed that following an increase of concentration, higher diameter of inhibition 
zone were produced. The lowest average inhibition zone diameters were found in concentration 6.25% in both 
Staphylococcus aureus and MRSA. The highest concentration were found in 50% in both Staphylococcus aureus 
and MRSA.

Figure 1. Comparison of the effect of Jatropha multifida L. sap to Staphylococcus aureus and MRSA
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Figure 1 shows a comparison chart of the inhibition 
zone diameter produced by the Jatropha multifida L. 
sap against Staphylococcus aureus and MRSA. It can 
be seen from the graph, that there is a similarity in the 
pattern of increase in the inhibition zone diameter of the 
sap for the two bacteria. At a concentration of 100%, the 
yield is lower than the concentration of 50%. This could 
be due to the fact that the 100% concentration of pure 
sap has a lower solubility than the 50% concentration 
that has been diluted using sterile distilled water. The 
50% concentration was diffused completely meanwhile 
the 100% concentration can’t diffused completely15. 

From Figure 1, it can be seen that the average 
diameter of the inhibition zone of Jatropha multifida 
L. sap tends to be higher in MRSA when compared to 
Staphylococcus aureus. This is in line with previous 
research which showed that the results of the antibacterial 
activity of some natural ingredients had a higher effect 
on resistant bacteria, namely MRSA compared to 
Staphylococcus aureus16. The cause or mechanism of the 
effectiveness of this Jatropha multifida L. sap is better in 
resistant bacteria is still not known for certain, therefore 
further research is needed to find out the mechanism.

Based on research conducted byTrisia et. al.17 the 
antibacterial activity against Staphylococcus aureus is 
classified as very high if the inhibition zone diameter 
is> 20 mm, high if the inhibition zone diameter is 16-
20 mm, moderate if the inhibition zone diameter is 10-
15 mm, and low if the inhibition zone diameter is <10 
mm. In this study, the inhibition zone produced by the 
Jatropha multifida L. with 50% concentration against 
Staphylococcus aureus was classified as high, while at 
concentrations of 100%, 25%, 12.5%, and 6.25% the 
antibacterial activity was classified as moderate. The 
inhibition zone produced by Jatropha multifda L. sap 
with 100% and 50% concentrations towards MRSA was 
high, while at concentrations of 25%, 12.5%   and 6.25% 
the antibacterial activity was moderate.

Jatropha multifida L. sap has several compounds 
such as alkaloids, saponins, tannins, phenolics, 
flavonoids, triterpenoids, and glycosides18. These 
compounds have various types of mechanisms which 
create the antibacterial activity of this sap.

Alkaloids are organic compounds that are found 
in nature. Many pharmacological effects possessed by 

these alkaloid compounds such as anti-inflammatory, 
hepatoprotective, anticancer, increase the cell’s 
antioxidant effect, and alkaloids also have antimicrobial 
properties19. The first mechanism is by inhibiting cell 
division. This occurs through the inhibition of DNA 
synthesis which inhibit the cell division. In addition, 
alkaloids can also damage the bacterial cell membranes, 
both towards Gram positive and negative bacteria20. 

Saponins are secondary metabolites which are 
found in many plants. According to research conducted 
byMaatalah et al.21, saponins have higher antibacterial 
activity compared to alkaloids. Saponins work on 
bacterial cell walls by increasing cell permeability, so 
the bacteria will easily lysis and die22.

The mechanism carried out by tannins was through 
inhibiting of the bacterial growth in several pathways, 
namely by inhibiting nucleic acid synthesis, disrupting 
protein transport and can also damage bacterial cell walls 
which leads to bacterial death. In addition, tannins also 
have the ability to activate enzymes from bacteria and 
interfere with the passage of proteins in the inner layers 
of cells.The mechanism of flavonoids as antibacterial 
wasthrough restricting the energy metabolism of bacteria 
by inhibiting the use of oxygen by bacteria23,24. In 
addition, Jatropha multifda L. sap also contains phenols 
and triterpenoids which also posses antibacterial activity. 
It was reported that phenol can interfere with the growth 
of Staphylococcus aureus through their acidic properties 
which allows them todenaturate proteins and can damage 
cell membranes25. Triterpenoids act on the cell wall by 
damaging the wall structure and can interfere with active 
transport in the cytoplasm of bacteria26.

From the results of this study as well as several 
reasons that have been mentioned, Jatropha multifidi 
L. sap can be considered as an alternative antibiotic 
especially for Staphylococcus aureus and MRSA. It is 
also necessary to do further research on safety and side 
effects as well as in vivo research for Jatropha multifida 
L. sap in the future.

Conclusion

Jatropha multifidaL.sap had an antibacterial activity 
against both Staphylococcus aureus and MRSA. From 
this study Jatropha multifida L. can be considered as a 
candidate for new antibiotics against those bacteria. This 
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sap had a higher antibacterial activity against MRSA 
than Staphylococcus aureus with the highest average 
inhibition zone are 16 mm for Staphylococcus aureus 

and 17.61 mm for MRSA.
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Abstract

This study aimed to provide an overview of the diet of students during the COVID-19 pandemic, socioeconomic 
status, the physical activities undertook the practiced COVID-19 prevention behavior, and student health.
The sample size obtained was 253 participants, who were new students for the 2020/2021 academic year. 
Structural equation modeling was used for statistical analysis. Students could access nutritious food, but it 
was not followed by regular daily exercise. Students were also found to have good COVID-19 prevention 
behavior, for example using masks, washing hands, and coughing and sneezing etiquette, but only 41% of 
students had sufficient rest or sleep.Students have a good level of health, despite lacking physical activities. 
COVID-19 preventive behavior and socioeconomic status indirectly had an impact on student health. The 
right policies are necessary to improve student health. 
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Introduction

The first positive case of COVID-19 in Indonesia 
was found on Monday, March 2, 2010, which was 
transmitted through human-to-human. On 11 June 
2020, the Government of Indonesia announced 35,295 
confirmed cases of COVID-19, 2000 cases of death, and 
12,636 cases of recovery from 424 districts/cities in all 
34 provinces1. The impact of COVID-19 has caused a 
public health emergency, thousands of deaths, a sluggish 
economy, increased unemployment, and quarantines 
around the world2. 

In response to the handling of the COVID-19 
pandemic, Indonesia adopted a policy of restricting 

access to anticipate an even greater risk of transmission 
by implementing Large-Scale Social Restrictions and 
prohibiting the implementation of mass activities. The 
types of mass activities referred to include educational 
and/or work activities, religious activities, weddings, 
and other social activities. There are many challenges 
faced in the application of online lecturing systems, both 
from within students and from the environment. Not 
all students have the ability to adapt quickly as many 
students are not familiar with the use of e-learning. Also, 
the limited availability of 4G and 3G broadband, low 
economic background, and other factors are challenges 
that can hinder the implementation of online learning 
policies. 

The unique challenge in Semi-Arid Area of 
Indonesia, especially in East Nusa Tenggara is that 
students are scattered in various islands, which is one of 
the archipelago provinces of Indonesia with insufficient 
support for access to information. Improvement continues 
to be made for the development of better lectures. This 
system can also be developed as an information center 
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for students related to health. Students need to get the 
latest information about COVID-19 and the university 
has to monitor the health development of students.The 
purpose of this study was to provide an overview of 
the student diet during the COVID-19 pandemic, the 
physical activities undertook, the practiced COVID-19 
prevention behavior, and the student’s health status. 
We believes that this research is important because 
the condition of students during this pandemic can be 
a source of information in planning and implementing 
University policies related to students especially in low 
income areas. 

Method

Sample and Data collection

This type of research is quantitative with a Cross-
Sectional Study design3. Power Analysis was chosen to 
determine the minimum sample size needed to obtain 
adequate statistical power to develop the model4, 
conducted by using G*Power 3.1.9.4software5. The 
sampling technique used a quota sampling 6. The 
inclusion criteria were new students for the 2020/2021 
academic year, coming from the arid regions of the East 
Nusa Tenggara archipelago and undergoing lectures 
entirely online.The data collection method used was 
an online survey that accessed through an e-learning 
system based on a Modular Object-Oriented Dynamic 

Learning Environment (Moodle)7, was carried out for 
3 months from July to October 2020 and obtained 253 
participants. 

Variables

Student Health

Physical Health Questionnaire measuring 
somatic symptoms that have a potential link between 
psychological disorders and physical illnesses8, 
closely related to their mental health state9–11. The 
construct validity was tested using Confirmatory Factor 
Analysis (CFA), usingJeffreys’s Amazing Statistics 

Program(JASP 0.14)12,13. After testing, 11 items were 
obtained(see Table 1). Modified PHQ has a good 
internal consistency (Cronbach’s α = 0.832).Cut-off 
point14 of model analysis shows that Physical Health 
Questionnaire (modified) hada Relative Noncentrality 
Index (RNI) of 0.951and Comparative Fit Index (CFI) of 

0.95,Standardized Root Mean Square Residual (SRMR) 
of 0.048,The Root Mean Square Error of Approximation 
(RMSEA) of 0.063. 

COVID-19 Preventive Behavior

COVID-19 Preventive Behavior is measured using 
the COVID-19 Preventive Behavior Scale15, based on 
health behaviors recommended by the World Health 
Organization 16 and the Government of Indonesiain 
the COVID-19 pandemic.The scale consists of 6 items, 
responses using a semantic differential ranging from 
1 (never) to 5 (always). To be categorized as having 
adequate preventive behavior, therespondent must 
get a score of >3 (a score of 3 or less is considered 
inadequate) on a minimum of 5 items out of 6 items.
When any researchers choose to use the total score, high 
scores indicate that participants report a high frequency 
of preventive behavior.

Validity testing uses EFA and CFA. One factor 
solution extracted, with all item loaded adequately 
(>0.30, p<0.05; see Table 1).EFA, CFA and scale 
reliability analysis using JASP 0.14 12,13. Reliability 
Cronbach’s α= 0.754, the scale have a good fit; Chi-
squared Test p =0.092, SRMR = 0.036, RMSEA= 0.052, 
GFI = 0.98, RNI = 0.98, IFI = 0.981, andTLI = 0.967. 

Socioeconomic Status

Socioeconomic status was measured using 3 
questions: How much is your family’s monthly income, 
what was your father’s last education level, what was 
your mother’s last education level. Responses of income 
are 1 (< 1.000.000 IDR); 2 (1.000.000 - 2.000.000 IDR); 
3 (2.000.000 - 3.000.000 IDR); 4 (3.000.000 - 4.000.000 
IDR); 5 (4.000.000 - 5.000.000 IDR); 6 (> 5.000.000 
IDR). Response of education level are 1 (Not completing 
elementary school); 2 (Elementary School); 3 (Middle 
School); 4 (High School); 5 (Undergraduate); 6 (Master 
Degree); 7 (PhD). 

Daily Exercise

Self-evaluation of daily physical exercise: do you 
exercise for at least 30 minutesregularly.Responses are 
1 (never) to 5 (always). 

Sleep Duration

Self-evaluation of daily sleep adequacy: how many 
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hours of sleep/rest do you have in a day. Responses are 
1 (Less than 8 hours a day); 2 (8 hours or more a day) 

Nutritious Diet

Self-evaluation regarding the adequacy of nutrients 
in daily food consumption: how often do you eat a 
balanced nutritious diet. Responses are 1 (never) to 5 
(always). 

Model Development

It is hypothesized that the COVID-19 preventive 
behavior, socioeconomic status, daily exercise, sleep 
duration, and nutritious diet have a direct and indirect 
effect on the student health conditions. Based on these 
hypotheses, Model 1 is developed in Amos 17,18. 

Maximum likelihood and bootstrapestimates were 
used to adjust for the lack of multivariate normality.
Model 1 shows fairly good fit statistics (see Figure 1). 
We use the modification indices to provide suggestions 
for further model modifications 17. After Model 2 was 
developed, both models are included in a single analysis 
17. We found that Model 1 significantly worse than 
Model 2 (p <0.01) 17, it was decided to use model 2 to 
test the research hypothesis as the final model. 

Result

Descriptive Statistics

The family income of 38.7% of the participants 
is less than 69 USD, below the poverty limit in East 
Nusa Tenggara(see Table 2).Participants tend to have a 
good level of health; however, headaches are the most 
common complaint (Mean = 14.1; SD = 4.36). Only 
41% of participants had sufficient time to rest or sleep. 
Participants tend to be able to access nutritious food 
(often 29.2% and always 26.9%), but unfortunately, 
it is not followed by regular daily exercise (never 
19.0%, rarely 23.7%, sometimes 29.6%).A total of 
180 participants (71.15%) had an adequate level of 
COVID-19 prevention behavior, while 73 participants 
(28.85%) were still less aware of doing it. 

Modeling Results

Conducting COVID-19 preventive behavior does 
not directly improve student health (β = -0.095, lower 
= -0.256, upper = 0.136,SE = 0.101, p =0.503). Higher 

socioeconomic background does not directly predict 
lower health problems (β = -0.079, lower = -0.246, 
upper = 0.091,SE = 0.088, p =0.372). Coming from 
amore prosperous familydoes not directly guarantee 
that students will be having lesser health problems. 
COVID-19 preventive behavior is positively related to 
rest and sleep duration(β = 0.146, lower = 0.01, upper 
= 0.258,SE = 0.064, p =0.04). Doing social distancing, 
as well as stay at home provide greater opportunities for 
students to be able to rest longer.

Awareness of maintaining health encourages 
students to maintain their diet and nutritional intake. 
It was found that COVID-19 prevention behavior is 
positively related to a nutritional diet (β = 0.484, lower 
= 0.338, upper = 0.613, SE = 0.07, p = 0.001). One of 
the reasons that are often mentioned by students is to 
maintain the body’s immune system. This reason also 
encourages students to be active in the daily exercises, 
explaining the positive relationship between COVID-19 
preventive behavior and daily exercise (β = 0.3, lower = 
0.126, upper = 0.445, SE = 0.082, p = 0.001). 

The higher the level of COVID-19 preventive 
behavior, the more active students will be in exercising 
with the aim of keeping their bodies in fit condition.
Meanwhile, socioeconomic status was positively related 
to sleep duration (β = 0.185, lower = 0.045, upper = 
0.316, SE = 0.068, p = 0.009) and Nutritious Diet (β 
= 0.21, lower = 0.09, upper = 0.329, SE = 0.062, p = 
0.001), but not related to daily exercises (β = -0.002, 
lower = -0.15, upper = 0.151, SE = 0.077, p = 0.956).

It was found that all mediating variables have a 
positive relationship with student health: sleep duration 
(β = 0.158, lower = 0.027, upper = 0.28, SE = 0.066, p 
= 0.022), nutritious diet (β = 0.337, lower = 0.18, upper 
= 0.49, SE = 0.081, p = 0.001) and daily exercise (β = 
0.159, lower = 0.015, upper = 0.301, SE = 0.074, p = 
0.031) contribute to improving student health. 

Direct Effects

The result of direct effects indicate that daily 
exercise is directly depends on COVID-19 preventive 
behavior only (β = 0.3, p = 0.001). Sleep duration is 
directly depends on COVID-19 preventive behavior 
(β = 0.146, p = 0.04), and socioeconomic factors (β = 
0.185, p = 0.009). Nutritious diet is directly depends 
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on socioeconomic factors (β = 0.21, p = 0.001) and 
COVID-19 preventive behavior (β = 0.484, p = 0.001). 

Student Health is directly depends on daily exercise 
(β = 0.159, p = 0.031), sleep duration (β = 0.158, 
p = 0.022) and nutritious diet (β = 0.337, p = 0.001). 
Socioeconomic factors (β = -0.079, p = 0.372) and 
COVID-19 preventive behavior (β = -0.069, p = 0.503) 
do not have a direct effect on student health. The null 
hypothesis that there is no direct effect of COVID-19 
preventive behavior and socioeconomic factors on 
student health cannot be rejected. 

Total Effects

The result of total effect indicates that daily exercise 
depends, directly or indirectly, on COVID-19 preventive 
behavior (β = 0.3, p = 0.001). Relatively high scores of 
COVID-19 preventive behavior are associated with high 
daily exercise scores. Sleep duration is depends, directly 
or indirectly, on COVID-19 preventive behavior (β = 
0.146, p = 0.04), and socioeconomic factors (β = 0.185, p 
= 0.009). High scores of COVID-19 preventive behavior 
and socioeconomic factors are associated with high 
sleep duration scores. Nutritious diet is depends, directly 
or indirectly, on socioeconomic factors (β = 0.21, p = 
0.001) and COVID-19 preventive behavior (β = 0.484, p 
= 0.001). High scores of COVID-19 preventive behavior 
and high socioeconomic factors scores are associated 
with high nutritious diet scores.

Student Health is depends, directly or indirectly, on 
daily exercise (β = 0.159, p = 0.031), sleep duration (β 
= 0.158, p = 0.022) and nutritious diet (β = 0.337, p = 
0.001). High scores on the daily exercise, sleep duration, 
and nutritious diet are associated with high scores on 
student health. Meanwhile, socioeconomic factors (β = 
0.02, p = 0.826) and COVID-19 preventive behavior (β 
= 0.164, p = 0.069) do not have a total effect on student 
health. 

Indirect Effect

It was found that the socioeconomic status (β = 
0.1, p = 0.003) and COVID-19 preventive behavior (β 
= 0.234, p = 0.001) had a significantly positive indirect 
effect on student health, thus the null hypothesis that has 
no indirect effect on COVID-19 preventive behavior and 
socioeconomic factors on student health can be rejected. 
Several paths can explain these indirect effects.

There are 3 paths that can explain the indirect effect 
of COVID-19 preventive behavior on student health (β 
= 0.234, p = 0.001). COVID-19 preventive behavior 
effects daily exercise (direct β = 0.3, p = 0.001) and in 
turn has a positive effect on student health (direct β = 
0.159, p = 0.031) (see Figure 1 for model path).Second, 
COVID-19 preventive behavior effects sleep duration 
(direct β = 0.146, p = 0.04), then the latter has an effect 
on student health (direct β = 0.158, p = 0.022). Third, 
COVID-19 preventive behavior effects nutritious diet 
(direct β = 0.484, p = 0.001), then effects the student 
health (direct β = 0.337, p = 0.001). Among these 
paths, the nutritious diet path is the most important for 
explainingstudent health, followed by daily exercise and 
sleep duration.

On the other hand, there are 2 paths that can explain 
the indirect effect of socioeconomic status (β = 0.1, p 
= 0.003) on student health. First, socioeconomic status 
effects nutritious diet (direct β = 0.21, p = 0.001), then 
effects the student health (direct β = 0.337, p = 0.001). 
Second, socioeconomic status effects sleep duration 
(direct β = 0.185, p = 0.009), then the latter has an effect 
on student health (direct β = 0.158, p = 0.022). 
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Fig. 1 Standardized path coeffi cients of the hypothesized model 1 and model 2. Blue solid arrows mean 
signifi cant regression weight while red solid arrows indicate insignifi cant regression weight. Model 1: CMIN/
DF = 1.258, p = 0.045, TLI = 0.965, CFI = 0.973, RMSEA = 0.32; Model 2: CMIN/DF = 1.178, p = 0.115, TLI 

= 0.976, CFI = 0.981, RMSEA = 0.22 

Source: Amos Output 18 
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Table 1. Items and Factor loadings of Variables’ Scales

Variable Factor Items R2 Loading p

Physical 
Health

Flu/Cold  

Have you had any health problems 
(feeling unwell) since the beginning of 

college up to now?
0.454 0.762 < .001** 

In the past two months, how many 
times have you had mild flu (you 

feel uncomfortable but don’t make it 
necessary to rest at home)?

0.342 0.490 < .001** 

Sleep Disturbance  

How often do you have trouble sleeping 
at night?

0.317 1.024 < .001** 

How often do you wake up from sleep 
at night?

0.384 0.954 < .001** 

How often do you have nightmares or 
disturbing dreams?

0.402 0.835 < .001** 

Headaches   

How often do you get headaches? 0.505 1.075 < .001** 

How often do you get headaches when 
there is a lot of pressure on things to get 

done?
0.738 1.541 < .001** 

How often do you get headaches because 
you are frustrated that something is not 
working properly or when you are upset 

with someone?

0.613 1.375 < .001** 

Digestion/
Gastrointestinal  

How often do you experience stomach 
upset (indigestion)?

0.529 1.023 < .001** 

How often do you feel nauseous? 0.330 0.557 < .001** 

How often do you experience 
constipation or diarrhea?

0.392 0.678 < .001** 

COVID-19 
Preventive 
Behavior

Prevention   

Avoid touching eyes, nose and mouth 0.423 0.753 < .001** 

Wash your hands with soap and running 
water or alcohol (hand sanitizer) 

regularly
0.463 0.609 < .001**

Maintain a distance of at least 1 meter (3 
feet) between you and those around you

0.577 0.799 < .001** 

Stay away from outdoor crowds or stay 
at home 

0.245 0.519 < .001** 

Properly use a cloth mask when leaving 
the house 

0.105 0.168 < .001** 

Cover your mouth and nose with the 
inside of your bent elbow or tissue when 

you cough or sneeze
0.332 0.550 < .001** 

**<0.01Two Tailed Significance (bias-corrected) 
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Table 2. Descriptive Statistics

Variables n %

COVID-19Preventive Behavior
Adequate 180 71.2%

Lack 73 28.8%

Father’s 

Education

< Elementary school 9 3.6%

Elementary School 44 17.4%

Middle School 21 8.3%

High School 106 41.9%

Undergraduate 65 25.7%

Master Degree 7 2.8%

PhD 1 0.4%

Mother’s Education

< Elementary school 8 3.2%

Elementary School 50 19.8%

Middle School 39 15.4%

High School 96 37.9%

Undergraduate 56 22.1%

Master Degree 3 1.2%

PhD 1 0.4%

Family Income 

per Month 

< 69 USD 98 38.7%

70 – 139 USD 49 19.4%

140 – 209 USD 36 14.2%

210 – 279 USD 37 14.6%

280 – 349 USD 22 8.7%

> 350 USD 11 4.3%

Status of residence

Boarding House 98 38.7%

Living with Relatives 46 18.2%

Living with Parents 109 43.1%

Daily Exercise

Never 48 19.0%

Rarely 60 23.7%

Sometimes 75 29.6%

Often 35 13.8%

Always 35 13.8%

Sleep Duration
Less than 8 hours 149 58.9%

8 hours or more 104 41.1%

Nutritious Diet

Never 4 1.6%

Rarely 23 9.1%

Sometimes 84 33.2%

Often 74 29.2%

Always 68 26.9%

Mean SD

COVID-19 Preventive Behavior

Avoid touching eyes nose mouth 3.37 1.16

Washing hands 4.24 0.90

Social Distance 3.84 1.05

Stay home/avoid crowds 3.86 1.05

Use mask 4.82 0.52

Cough/sneeze etiquette 4.31 0.96

Student Health

No Flu/Cold 12.6 1.65

No Sleep Disturbance 15.4 3.57

No Headache 14.1 4.36

No Digestion Problems 17.3 2.72
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Discussion

We foundthat COVID-19 prevention behaviors are 
accepted as important and are closely related to other 
health behaviors.This closeness means that an increase 
in COVID-19 prevention behavior will also be followed 
by an increase in other health behaviors, especially 
eating nutritious food, exercising, maintaining diet, 
and sleeping patterns. Performing these behaviors will 
improve the health level, especially for students.Eating 
nutritious food is a very important factor for students to 
maintain their body health. On the other hand, besides 
COVID-19 preventive behavior, socioeconomic status 
also affectsa nutritious diet. To counteract the negative 
impact of the low socio-economic status of the family, 
it is necessary to develop several policies by educational 
institutions to maintain the quality of student health.

Universities in low-income areas can endorse the use 
of climatologically available balanced-nutrition sources. 
East Nusa Tenggara is an archipelago and is a semi-arid 
climate with vegetation that tends to be dominated by 
savanna and steppe. The dominant agricultural products 
are rice, maize, and beans. This can be seen from the 
type of food consumed, such as corn, peanuts, moringa, 
papaya leaves, or pumpkin shoots. Judging from the 
mixture of food ingredients, it is quite diverse and 
almost complete in nutrition, because the energy source 
is found in corn, protein sources come from nuts, and 
vitamins and minerals come from vegetables. This type 
of food is usually consumed by farming communities 
or from the middle to lower economic groups, who rely 
on farming in the garden. Although it is fairly simple, it 
contains almost complete nutrients. 

Educational institutions need to issue a special 
policy regarding COVID-19 on campus, thus facilitating 
the educational process to comply with health protocols 
during the COVID-19 pandemic. Dissemination of health 
information using various media(including forums and 
classes in e-learning) needs to be encouraged.

The quality of sleep/rest for students needs to 
be considered well, especially when adapting to the 
online lecture system. College assignments should not 
be used as compensation for distance learning. Class 
management using Asynchronous Learning has to be 
encouraged to adapt with time schedules, furthermore 
it will enabling students that living on remote areas 

to access learning material offline, thus, the effect of 
low socioeconomic status on the quality of rest can be 
reduced by providing opportunities for students directly 
to rest well and lowering the academic burden. 

Conclusion

COVID-19 preventive behavior and socioeconomic 
status indirectly affect the health of students. Students 
tend to be able to access nutritious food, but it is not 
followed by regular daily exercise. Participants have 
adequate COVID-19 prevention behavior, for example 
using the mask, washing hands, and cough/sneeze 
etiquette butonly half of participants had sufficient time 
to rest or sleep.Overall, studentshave a good level of 
health. 
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Abstract

Objective: To value the correlation of Prostate Volume with Uroflowmetry and IPSS on patients with BPH 
without urinary retention that would be conducted at Dr. Soetomo 2015-2017. Method: This research used 
retrospective descriptive study using secondary data from medical records to determine the relationship 
between Prostate Volume (PV) and Uroflowmetry and the International Prostatic Symptom Score (IPSS) 
of Benign Prostate Hyperplasia (BPH) patients without urinary retention. Uroflowmetry basic parameters 
is Qmax, Vvoid, and PVR. The sampling technique used the total sampling method that used all existing 
data in a certain period. Result: 86 medical records of BPH patients, the age range 45-64 years: 52 patients 
(60.46%), and the age range> 65 years: 34 patients (39.54%). PV statistical test with Qmax (r = 0.012; 
p = 0.913), the correlation was not significant. PV with Vvoid (r = 0.112; p = 0.305), the correlation was 
not significant. PV with PVR (r = -0.015; p = 0.892), the correlation was not significant. PV with IPSS (r 
= 0.048; p = 0.660), the correlation was not significant. Conclusion: There is no correlation on Prostate 
Volume with Uroflowmetry and IPSS on patient with BPH without urinary retention.
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Introduction

The prostate is a gland producing alkaline fluid to 
provide energy and protect sperm during ejaculation. In 
general, the prostate will enlarge as a man gets older. 
The prostate gland is located between the urogenital 
diaphragm and the neck of the bladder, in the anterior 
rectum. The prostate gland is imaged using TRUS. 
The normal size of the prostate is about 3x3x5 cm or 
the volume is about 25mL1. The prostate is the center 
of 3 main causes of morbidity, such as Benign Prostatic 
Hyperplasia, prostate cancer, and prostatitis2. Prostate 
volume (PV) measurement can be performed using 

ultrasound. PV is an important figure for choosing what 
treatment measures to give3.

Histologically, BPH is hyperplasia of the prostate 
gland and stromal tissue. BPH occurs in about 70% of 
men over the age of 60. This figure will increase to 90% 
in men aged over 80 years. The exact incidence of BPH in 
Indonesia has not been studied yet, but as an illustration 
of the hospital prevalence at Cipto Mangunkusumo 
Hospital (RSCM) since 1994-2013, 3,804 cases were 
found with an average age of the patient was 66.61 
years old4. Generally, BPH patients will present with 
LUTS complaints in the form of irritation symptoms 
such as increased urinary frequency, nocturia, and 
incontinence, as well as obstruction symptoms, such as 
weak urine output, incomplete sensation of urination, 
and intermittent urination 3,5.

DOI Number:10.37506/ijfmt.v15i3.15613
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Uroflowmetry is a simple non-invasive test to 
evaluate the quality of urine flow from the volume of urine 
excreted in units of time and is associated with LUTS 
to determine if there is obstruction in the flow of urine. 
The parameters used weremaximum flow rate (Qmax), 
voided volume (Vvoid), at the end of uroflowmetry there 
was post void residual (PVR) urine or the quantity of 
urine remaining in the bladder after urination was 
evaluated using suprapubic ultrasonography6,7. Qmax, 
Vvoid, and PVR urine volume that are the basic parameters 
of uroflowmetry8.

The IPSS can be use to calculated the severity 
scores of LUTS. IPSS is the most common PROM used 
to monitor recurrence and has been shown in several 
studies to be useful on urethral narrowing problems8. 
This research aims to assess the correlation between PV 
and Qmax, Vvoid, and PVR that is the basic uroflowmetry 
assessment, and assessing the correlation between PV 
and IPSS.

Material and Method

Experimental Design

This research used retrospective descriptive design 
with secondary data of medical record of patient with 
BPH without urinary retention at RSUD. Dr. Soetomo 
Surabaya for the period 2015-2017. The medical record 
data recorded were age, PV, uroflowmetry examination 
results in the form of Qmax, Vvoid, PVR, and IPSS. The 
sampling technique used the total sampling method, from 
1 December 2015-31 December 2017. The exclusion 
samples were samples with incomplete medical record 
data and Vvoid on uroflometry <150 ml.

Statistical Analysis

Statistic analysis was conducted using SPSS 22 for 
windows. All results were analyzed statistically with the 
Kolmogorov-Smirnov test, followed by the Spearman’s 
rho test to determine the correlation between variables. 

Result

General Characteristic

There were 441 medical record data. Yet, 355 
incomplete medical records were excluded from the 
sample group. Data in accordance with the inclusion 
criteria were 86 medical records. The number of patients 
aged 45-64 years: 52 people or 60.46%, age range> 
65 years: 34 people or 39.54% of the total number of 
patients. The age range above 45-64 years was the group 
that most experienced BPH without urinary retention 
during the 2015-2017 period. PV min: 10.60 cm3 and 
max value: 99.40 cm3, mean 32.64 ± 14.24 cm3. Qmax, 
min value: 3.60 mL/s and max value: 43.20 mL/s, mean: 
14.04 ± 7.28 mL/s. Vvoid, min value: 150 mL and max 
value: 802 mL, mean: 284.08 ± 124.36 mL. PVR, min 
value: 4 mL and max value: 117 mL, mean: 50.12 ± 
27.88 mL. IPSS min score: 1 and max score: 35, mean: 
17.44 ± 8.27. IPSS scores were classified by LUTS 
degrees, divided into 3 degrees of severity, such as mild 
degrees with a score range of 0-7 as many as 14 patients 
(16.27%), moderate degrees with a score range of 8-19 
as many as 42 patients (48.83%), and degrees of severity 
with the number of 30 patients (34.88%).

Correlation of Prostate Volume with 
Uroflowmetry and IPSS

Result of statistic test between PV and Qmax was 
obtained the value of r = 0.012 and the value of p = 
0.913, these value showed that there is no significant 
correlation. The test results between PV and Vvoid 
showed that the value of r = 0.112 and p value = 0.305. 
There was no significant correlation. The test results 
of PV with PVR found that the value of r = -0.015 and 
p value = 0.892, this value indicated a negative and 
insignificant correlation between PV and PVR. The test 
results of prostate volume with IPSS found that the value 
of r = 0.048 and p value = 0.660. P value> 0.05 indicated 
an insignificant result between PV and IPSS. 
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Table 1. The correlation between Prostate Volume with Uroflowmetry and IPSS in patients with clinical 
BPH without urinary retention. 

Variable

Uroflowmetry
IPSS

Qmax
Vvoid PVR

R Pa R Pa R Pa R Pa

Prostate 
Volume

0.012 0.913 0.112 0.305 -0.015 0.892 0.048 0.660

aCorrelation using Spearman’s Rho Test, significant value at P< 0.05.

R: Correlation coefficient. 

Discussion

BPH is generally faced by men aged 40 years and 
over9. This study recorded 86 medical records of clinical 
BPH patients without urinary retention, with an age 
range of 45-64 years: 52 people and an age range of 65> 
34 people. From these data, patients with an age between 
of 45-64 years and over were the largest number in 
this study, and there were no patients in the group age 
range under 45 years. This was in line with studies in 
Europe, the US, and Asia which state that old age was 
a risk factor for the development of BPH10. BPH cases 
in Indonesia in 2013 were 9.2 million cases, on average 
suffered by men aged over 60 years11. This research 
was conducted based on the high number of BPH cases 
in Indonesia, BPH associated hyperplasia in PV which 
may be associated with uroflowmetry and IPSS. The 
parameters for uroflowmetry consist of Qmax, Vvoid, and 
PVR. To our knowledge, this is the first study to assess 
the association between PV and Qmax, Vvoid, PVR, 
and IPSS in BPH patients without urinary retention, 
particularly in RSUD. Dr. Soetomo Surabaya.

There was no significant correlation between PV 
and Qmax. It might because a low Qmax value couldn’t 
be confirmed as a case of obstruction, and conversely, a 
high Qmax value does not exclude obstruction12. These 
results were in line with other studies that correlated 
prostate gland size with uroflowmetric parameters in 
patients with LUTS complaints. The research divided 
the sample into 3 groups, age group 1: 41-50 years, age 

group 2: 51-60 years, age group 3: 61-70 years. Based 
on the correlation test using the Pearson test from groups 
1, 2, and 3, there was no correlation between prostate 
size and Qmax9. The statement supported the results 
of this research that there was no correlation between 
Qmax PV and Qmax.

The statistical test results in this study, between 
PV and Vvoidhad no significant correlation, in contrast 
to the results of other studies that stated that there was 
a significant correlation between PV and Vvoid, with 
a value of p = 0.00113. However, in this research, it 
was found that between Vvoidand Qmax, there was a 
significant correlation with a value of p = 0.000. From 
the discussion above, it was stated that Qmax had no 
correlation with prostate volume and a high Qmax 
value did not exclude obstruction. Although there was 
obstruction in the Qmax value, high results could be 
found, and this high Qmax value was related to the 
amount of Vvoid. It means that when the prostate volume 
enlarged and caused obstruction but the Qmax value was 
high, the Vvoid would increase according to the Qmax 
value.

Statistic test result between PV and PVR had no 
significant correlation. Another research in Korea using 
3 years of follow-up data stated that the increase in PVR 
at the initial evaluation was a significant indicator of 
BPH along with the increase in PV or IPSS of the Korean 
population14. The results of these research indicated 
a correlation between PV and PVR, in contrast to our 
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results. Other research in line with ours stated that, the 
correlation between PV and PVR was not statistically 
significant for prostate volume and slightly significant 
but weak for the transition zone volume and transition 
zone index13.

Other studies suggest that PVR can be used to 
diagnose several diseases such as neurogenic bladder, 
Cauda equina syndrome, urinary tract obstruction, 
mechanical obstruction and urinary retention caused by 
urinary tract infections, medication, or post-surgery15. 
Based on Ballstaedt and Woodbury’s statement, PVR 
can be used to diagnose urinary tract obstruction and 
urinary retention, but in this study using patient data 
without urinary retention, so the correlation between PV 
and PVR was not found a correlation, but in this case 
further research was needed.

PVR is associated with bladder obstruction, lower 
duct dysfunction, and detrusor failure which may be 
due to pharmacological effects16. Other research also 
stated that uroflowmetry is an electronic record of urine 
flow rate, duration of the micturition process, abnormal 
urine flow caused by Bladder Outlet Obstruction (BOO) 
and the presence of bladder dysfunction which causes 
a significant increase in PVR9. Another research stated 
that if the bladder tract obstructs, detrusor contractions 
can remain normal at the beginning of urination, but 
contractions fail prematurely, so that most of the 
bladder’s capacity contains residual urine. Complete 
emptying of the bladder can occur in patients with 
LUTS symptoms but in the absence of obstruction, even 
when the detrusor contractility is not maximal, but with 
the appropriate duration of contractions17. From these 
statements, PVR is associated with detrusor failure 
and bladder dysfunction which can cause a significant 
increase in PVR, and is related to the duration of detrusor 
contraction. In this case, if the BPH patient had already 
experienced symptoms of LUTS but without obstruction, 
even though there was hyperplasia of the prostate or 
additional PV, the patient could still completely urinate 
by relying on good contractility of the detrusor and the 
right duration of contraction, so as not to cause much 
PVR bladder. However, this needs further research.

There was no significant correlation between PV 
and IPSS. This might be due to a marked enlargement of 
the lateral lobe but the symptoms were negligible if they 

were not too severe. However, on the other hand, BPH 
with relatively small PV could find obvious symptoms 
of obstruction if the obstructing tissue originates directly 
from the periurethral zone18. Another research also stated 
that there was no significant correlation between PV and 
the symptom score of LUTS severity as measured by 
IPSS19. Another research in Africa using The Pearson’s 
test also stated that there was no significant correlation 
between PV and IPSS (p> 0.05)20. This statement was 
supported by Campbell-Walsh Urology (2015) which 
stated that there was no correlation between PV and the 
degree of severity of lower urinary tract symptoms21. 

Conclusion

There is no significant correlation between PV with 
Qmax, Vvoid, PVR that were uroflowmetry parameters 
and IPSS in BPH patients without urinary retention. 
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Abstract

Background: Thailand is a member of the Association of Southeast Asian Nations, comprised of 10 countries, 
with a population of approximately 567 million, with workers moving into Thailand from neighboring 
countries due to higher wages. It is likely that major infectious, deadly, emerging, or re-emerging infectious 
diseases to spread to the Thai population. This research aimed to study factors affecting the quality of life 
and access to health services of migrant workers in Health Area 8, Upper Northeastern Region, Thailand. 
The results of the research will be used to further develop migrant workers’ health care systems. Methods: 
This research is a cross-sectional descriptive study. The data were collected from Lao migrant workers in 
District 8, the upper northeastern region by using n = P(1-P)[Z1-α+Z1-β]2/[B(1-B)(P0-P1)2] with the total 
of 574 participants. The data were analyzed by frequency, means, Standard deviation and multiple logistic 
regression. Results: Analysis results used Multiple Logistic Regression by Backward elimination found 
that the variable with the highest Adjusted Odds ratio is overtime. It found that those who did not work 
overtime were 12.43 times more likely to have lower access to health care than those who had overtime. 
(ORadj = 12.43, 95%CI= 8.84-16.39) followed by earning overtime wages. It found that Those who did not 
receive overtime wages were 11.43 times more likely to have poor quality of life and access to health care 
than those who had overtime wages. (ORadj = 11.43, 95%CI= 8.85-16.39) Educational level factors found no 
relationship with quality of life and access to public health services. Conclusion: There were 13 variables 
that were statistically significant when testing the association with quality of life and access to public health 
services. The highest ORadj was overtime followed by receiving overtime wages. Therefore, these data 
should be used for enhancing the living and access to public health services further. 

Keywords: migrant worker, quality of life, health service accessibility

Introduction

Thailand is a member of the Association of 
Southeast Asian Nations, comprised of 10 countries 

and a population of approximately 567 million people, 
to achieve cooperation in 3 areas: 1) ASEAN Political 
Community and Security 2) ASEAN Economic 
Community. 3) Community, Society and Culture of 
ASEAN with a variety of races, languages, traditions, 
culture, economy and society. In ASEAN, most of 
them are countries that rely on agricultural produce.1 
Agriculture industry. It is a group of countries with 
geographic potential, natural resources, and abundant 
environment that help promote tourism and border 
almost all countries except Laos. The strength of this 
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region is the low wages but skilled workers. Therefore, 
it has become a source of investment from industrialized 
countries and has migrated into Thailand due to higher 
wages. Many of these workers are both legal and illegal 
immigrants. The major infectious disease of migrant 
workers According to the Bureau of Epidemiology, the 
report of the infectious disease group from the Bureau 
of Epidemiology shows that it is likely that the major 
infectious disease spreads in the Thai population. From 
the surveillance data in the Shelter Center of the Thai-
Burma and Thailand-Laos-Cambodia border compared 
with data from Surveillance, Epidemiological, Bureau 
of Epidemiology, it found that from 2009-2010, the 
top 3 problematic diseases that Related to the foreign 
population as follows: 1) Acute diarrhea and cholera 
spread into the Thais with a large number of foreign 
fishing crews in the South and the East, including the 
Northeastern provinces where seafood wholesale was 
Nakhon Ratchasima and Khon Kaen, the provinces 
adjacent to. the Myanmar’s border and Bangkok. 2) 
Malaria in the Thai-Burma border was found in January 
2009-April 2010. It was reported from 100-500 cases 
that in 2010 there were 5,785 cases out of 70 provinces 
and the top five provinces with the highest morbidity rate 
were Tak, Phang Nga, Ranong. Yala and Kanchanaburi 
3) Measles in the Thai-Burma border in 2009, there 
were 137 cases of measles outbreaks that were common 
annually and spread to the Thai population. In 2009, an 
outbreak occurred in the migrant worker shelter during 
the month.2 July to November and an outbreak in the 
Thai population in the provinces bordering Myanmar. In 
addition to the top 3 most problematic diseases related 
to foreign populations, there is a vaccine-preventable 
epidemic which is diphtheria. Diphtheria is very 
important because Thailand has a vaccine to prevent 
the disease. But there are reports of confirmed cases 
in the Northeastern Region from June to November 
2012 in Loei with a high rate of morbidity of 4.30 per 
100,000 population and one death. It is very dangerous 
if the infection is transmitted without adequate control. 
Usually, the report of the patient is a group of children. 
But this time it’s a group of adults. From the diseases 
found in the southern regions, it reflects that unvaccinated 
or incomplete 20-50-year-old adults may be at risk of 
developing diphtheria.3 Therefore, proper vaccination 
and treatment should be emphasized, especially for 
infectious diseases. The disease prevention and control 

system has been developed in border provinces and areas 
with migrant workers in order to improve the quality of 
life of migrant workers and people in the community at 
the same time. 

Based on this importance, the researcher is 
interested to study Factors Affecting the Quality of Life 
and Health Services Accessibility of Migrant Workers 
in Regional Health 8 Office, The Upper North East, 
Thailand to improve the quality of life and access to 
health services of migrant workers. It is not only a right 
to work for foreigners, but it is a guarantee of the right 
to quality of life for this population. It is a significant 
change that will bring about the improvement of the 
quality of life in other areas of migrant workers. It is also 
a framework for promoting sustainable social welfare, 
covering the target groups thoroughly, which is in line 
with the changing conditions of Thai society. It can 
support the global change in an age of globalization and 
comply with the financial, fiscal and health constraints 
of the country in the future that will contribute to the 
improvement of the quality of life of workers with the 
opening of the ASEAN Economic Community and the 
movement of workers. To be a database for proactive 
work in border areas, reducing the impact on the quality 
of life of migrant workers and people in the community 
living together, in line with the development of access 
to basic and preventive health services. Disease spread, 
especially in areas bordering Thailand as well. 

Objective

 This research aimed to study Factors Affecting 
the Quality of Life and Health Services Accessibility 
of Migrant Workers in Regional Health 8 Office, The 
Upper North East, Thailand. The results of this research 
will be used to further develop migrant workers’ health 
care systems. 

Material and Methods

Research model and sample

This research is a cross-sectional descriptive 
research. Data were collected from Lao migrant workers 
in health service area 8, upper northeastern region. The 
calculation of sample size with known population was 
used in data analysis for the primary objective, Multiple 
logistic regression to calculate the sample size, use the 
sample size calculation formula using the Hsieh et al4 
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for P0, P1 and B substituted in the formula5 From the 
samples were female migrant workers 374 and 194 
workers had poor quality of life and 134 workers were 
inaccessible to health services and 60 workers can 
access health services. 180 workers had a good quality 
of life found 34 people inaccessible to health services 
and 146 workers can access to health services by using 
n = P(1-P)[Z1-α+Z1-β]2/[B(1-B)(P0-P1)2] , n = 408.17. 
Therefore, 409 samples of the primary sample size were 
required and the sample size was adjusted according to 
the multiple-logistic regression analysis method as np = 
n1/(1-ᵖ2123…p)4 When the sample was obtained from 
an approximation of 546 people, an additional 5% was 
added to prevent the error (Acceptable Error = 0.05) of 
the interview. Therefore, a total of 574 subjects were 
collected.

Research instruments

The tool used for this research was a questionnaire 
translated into Lao language, asking migrant workers’ 
demographic, social, quality of life and access to health 
services. It consists of four sections: demographic, 
social, quality of life, use of public health services and 
access to public health services as detailed below.

Human research ethics

In this research, research ethics were considered by 
the Human Research Ethics Committee, Mahasarakham 
University, No. 136/2561 given on 26 December 2018.

Data analysis

In this study, data were analyzed using frequency, 
percentage, mean, standard deviation and multiple 
logistic regression distributions. elimination by 
examining Multicollinearity When there are any original 
variables in Model can be represented as another variable 
in the same model, check the Outlier for presence or not 
to determine whether it will be preserved or eliminated 
from the fit model. In the case of ordinal variables or 
continuous variables, Linear Relationship was examined. 
Interaction effect was analyzed by Likelihood Ratio 
Test. Correlation size was analyzed for OR to adjusted 

the effects of other variables. (ORadj) and confidence 
interval 95%CI and make an assessment of Goodness 
of fit’s model. 

Results 

Social demographic data

The analysis of demographic data showed that the 
sample consisted of 574 people. There were females 
66.3 percent, males 33.7 percent. They are between 18-
55 years old, or an average of 30.78 years. Marital status 
were 69.9 percent. They were Buddhism 84.0 percent. 
They had a level of elementary education 59.9 percent. 
They have experience working in Thailand 1-5 years 
63.9%. Average daily income 311.01 baht. Monthly 
average 7,947.00 baht. The sufficiency of income and 
expenses each month found that the majority of migrant 
workers earned a sufficient income and had savings 
49.1 percent. He worked an average of 8.18 hours per 
day, with a full-time job from 8:00 am to 5:00 pm. 71.0 
percent. Foreign workers do not work overtime 86.4 
percent, while people who work overtime will receive 
wages 100 percent. Rest time during work, 521 migrant 
workers have 1 hour lunch break or 90.7 percent. 
Accommodation type: 329 housing / accommodation 
provided by the employer or 57.3 percent. When migrant 
workers get sick, migrant workers have to stop working, 
which affects 63.8 percent of their lack of income.

Quality of life

A sample of 574 people found that they had poor to 
moderate levels of total quality of life or 91.8 percent. 
When looking at the four aspects, it was found to have a 
quality of life level at a moderate level or 93.9 percent. 
The mental quality of life was found to have a quality of 
life level at a moderate level or 72.1 percent. Quality of 
life in the environment was found to have a quality of 
life level at a moderate level or 71.6 percent. The quality 
of life related to social and physical relationships was 
found to have a moderate level of quality of life 53.8%as 
shown in the table 1. 
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Table-1: Percentage classified by the quality of life component

quality of life component Poor Moderate Good

1. Physical health

2. Mind

3. Social relations

4. Environment

Overall

20 (3.5) 

132 (23.0)

134 (23.4)

52 (9.1)

13 (2.3)

539 (93.9)

414 (72.1)

309 (53.8)

411 (71.6)

514 (89.5)

15 (2.6)

28 (4.9)

131 (22.8)

111 (19.3)

47 (8.2)

Health service usage information

The results of the study on the use of public health services in the past 6 months, most migrant workers choose 
to use public health services, 112 community hospitals or 19.5 percent, followed by Tambon Health Promoting 
Hospitals 83 or 14.5 percent as shown in the table 2. 

Table-2: Health service usage information

Health service usage information Number (n = 574 people) Percent

The use of public health services in the past 6 months

Not sick 

State health service

 Provincial Hospital

 Community hospital

 Tambon Health Promoting Hospital

 Community Health Center

 Other 

240 
59
112
83
5
1

41.8 
10.3
19.5
14.5
0.9
0.2

The use of public health services in the past 6 months

Private health care facilities

 Private hospital

 Private Clinic

Buy medicine from the pharmacy

Buy your own medicine from a general store.

Using herbal medicines

Untreated

Other

 
2
56
5
6
1
4
0

 
0.3
9.8
0.9
1.0
0.2
0.7
0

Access to public health services

The results of the study on the level of access to public health services of 574 foreign workers according to the 
benefit package of the health insurance fund found that the access to public health services of most migrant workers 
was at a low or 96.3 percent level as shown in the table 3.
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Table-3: Health service usage information

Level of access to health services Number Percent

High level 1 0.2

Medium level 20 3.5

Low level 553 96.3

Quality of life and access to public health services

The results revealed that a sample of 330 people with poor quality of life and low access to public health services 
accounted for 57.49% as shown in Table 4. The data were used to create variables according to two groups: poor 
quality of life and access to public health services (330 people) and good quality of life or access to public health 
services (243 People) to take to Multivariable analysis of quality of life and further access to public health services. 

Table-4: Health service usage information

Access to public health services
Quality of life (n=574)

Poor Good 

High 197 (34.32) 11 (1.92)

Low 330 (57.49) 36 (6.27)

Multivariable analysis on quality of life and 
access to public health services.

Multiple Logistic Regression by Backward 
elimination from variable selection into the initial 
model based on results of Univariate analysis given a 
p-value <0.05. Therefore, 14 variables were imported 
to the model, with 13 variables that were statistically 
significant, namely gender, current age, status, religion, 
work experience in Thailand, current job description, 
the sufficiency of monthly income, time characteristics. 
Work, overtime work, overtime wages, rest periods 
during work, the nature of residence and when you 

are sick to the point of time off work affects income. 
The variable with the highest Adjusted Odds ratio was 
overtime. Those who did not work overtime had low 
access to public health services 12.43 times more than 
the group with overtime. (ORadj = 12.43, 95%CI= 8.84-
16.39) Followed by overtime wages was found that those 
who received overtime were 11.43 times more likely to 
have poor quality of life and access to health care than 
those who received overtime wages. (ORadj = 11.43, 
95%CI= 8.85-16.39) Educational level factors were 
found to be significantly related to quality of life and 
access to public health services as shown in the table 5.
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Table-5: Multivariable analysis on quality of life and access to public health services of foreign workers in 
Northeast Thailand

Variable
Poor quality of life and 

access to services (n=330)
OR ORadj 95%CI ORadj p-value

Gender

 Female (Ref.) 116 3.36 1.00 2.65-6.68 0.002*

 Male 214 4.35

Current age (year)

  31 years old or higher (Ref.) 143 2.31 1.00 2.33-7.98 <0.001*

  18-30 187 4.68

Marital status

  Married (Ref.) 213 6.04 1.00 3.39-9.88 <0.001*

  Single 117 6.42

Religion

  Have (Ref.) 276 1.13 1.00 1.24-4.12 <0.001*

  No have 54 2.66

Education level

 Secondary education and 
above (Ref.)

92 0.52 1.00 0.42-8.83 0.322

Lower than Secondary 
education

238 1.57

Working experience in Thailand

  More than 5 years(Ref.) 113 4.99 1.00 2.84-16.39 <0.001*

  1-5 years 217 6.43

Current job description

Service sector (Ref.) 152 0.78 1.00 2.32-6.71 0.001*

Agricultural Sector/ 
employment

252 4.78

Sufficiency of monthly income

  Sufficient (Ref.) 276 1.21 1.00 3.67-8.43 0.001*

  Not enough 54 5.21

Work time characteristics

Work in shifts (Ref.) 48 3.36 1.00 2.54-7.88 0.001*

Work full time 282 4.3

Overtime

Do (Ref.) 47 2.65 1.00 8.84-16.39 <0.001*

Don’t 283 12.43
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Being paid for overtime work

Received (Ref.) 47 2.65 1.00 8.85-16.39 <0.001*

Not received 283 11.43

Break time

Short break (Ref.) 221 0.63 1.00 1.84-6.39 <0.001*

1-hour lunch break 109 3.43

Accommodation characteristics

 Own house / rental house / 
rental room (Ref.)

109
4.61 1.00 2.84-8.38 <0.001*

 Construction camp / room 
provided by employer

221 5.43

When sick, having to take a break from work which affects income

Have the right to have paid 
leave (Ref.)

216 1.20 1.00 1.04-3.38 <0.001*

Can’t live without income 114 2.41

Nagelkerke R2=0.221
Significant at p<0.05*

Discussion

The quality of life of Lao migrant workers is at a 
moderate level. Concepts of the quality of life of migrant 
workers in terms of problems of migrant workers vary 
according to the nature of health, including physical and 
mental health. In the health of labor, if it is healthy, it 
will perform better than it is not. Good health will work 
regularly. But nowadays, the vast majority of workers 
suffer from a wide range of work-related illnesses or 
injuries, including musculoskeletal diseases due to 
improper work posture, accidental injury, or injury. 
Illnesses that occur can be caused by many factors, 
namely labor, the nature of the work performed and 
the work environment. It is in line with Ketsarawon 
Nilwarangkul’s study of working life as a foreign 
worker’s sense of work and environment.5 In the 
workplace, we feel satisfaction and happiness when 
we meet the demands that affect the efficiency and 
effectiveness of the work.

Access to health services for foreign workers 
according to the benefit package of the health insurance 

fund that migrant workers’ access to health services 
was at a low level or 96.3 percent. 53.3% of sick 
migrant workers opted to use public health services and 
community hospitals. It is consistent with the study of 
Sarawut Laosai and Apicak Theerawisit who studied The 
access to health services of Burmese migrant workers 
in industrial factories,6 Khon Kaen found that Burmese 
workers prefer to use health services at community health 
centers and hospitals. Myanmar workers view access to 
health services at a high level. Health Promotion (Mean 
= 3.96) Most of the workers take care of each other.6 It 
is also consistent with Suwaree Jareonmukayanun who 
studied the factors influencing decision making to use the 
health services of Lao patients in government hospitals 
of Thailand.7 The results of the study showed that the 
number of Lao people who came to use the services 
continued to increase in both outpatient and inpatient 
categories such as gastrointestinal disease, respiratory 
disease, giving birth and all hospitals along the way. The 
border cannot face the problem of charging service fees. 
The main factors affecting service decision-making are 

Cont... Table-5: Multivariable analysis on quality of life and access to public health services of foreign 
workers in Northeast Thailand
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perceived differences in service system quality between 
Thailand - Lao (OR = 3.30, 95% CI 2.36, 4.61), cost 
ability (OR = 2.52. , 95% CI 1.80, 3.53) and distance 
of use (OR = 1.86, 95% CI 1.28, 2.70). A study of 
Autchawat Kumwarn was migrant workers’ access to 
health services.8 Chiang Khan District Loei Province 
found that migrant workers without health insurance 
had to pay their own medical bills, which was a barrier 
to accessing health services because they thought they 
were ineligible, stateless, work illegally and were given 
a waiver.9,10 The best and most cost-effective way to do 
this is to buy health insurance, which makes workers’ 
need for health care but low access to health care. It is in 
line with the Kotchasin Suwicha study,11 Lao employees’ 
access to health services Case studies of Si Chiang Mai 
District Nong Khai Province uses a qualitative study 
method on 15 Lao female executive staff working in 
karaoke shops, it was found that when sick, they buy 
medicine for themselves, and the shopkeeper or caretaker 
is a barrier to accessing health services. 

Conclusion 

The study of the quality of life of a sample of 574 
people found that migrant workers had a poor to the 
middle level of total quality of life 91.8 percent. When 
considering each of the four aspects, it was found that 
physical health was of a medium or 93.9 percent quality. 
The mental quality of life was of a middle quality or 
72.1 percent. The environmental quality of life is of 
medium quality or percentage. 71.6 and the quality of 
life-related to social relations were of the middle level 
or 53.8 percent. 

Using health services in the past six months, 63.4 
percent of migrant workers had never been sick and 
36.6 percent were sick. Most would choose to use 
public health services and community hospitals, 53.3 
percent. Foreign workers’ access to public health 
services according to the benefits package of the health 
insurance fund found that the access to health services 
of most migrant workers was at a minimum level of 96.3 
percent, divided into 4 areas as follows: 1) In the field 
of disease screening, foreign workers who received the 
most services were a treatment for common diseases 
such as headache, fever, cough, cold, diarrhea 45.1 
percent. 2) In health promotion, migrant workers used 
to receive the most services, which was the annual 

health check-up service, accounting for 71.3 percent of 
women workers who received family planning services 
with oral contraceptives 59.06 percent (n = 381). 3) 
Disease prevention and control,% of migrant workers 
received tetanus vaccination service 39.4 and 51.18 
percent of female migrant workers had a urine test for 
pregnancy. 4) In general rehabilitation, the majority of 
migrant workers received post-treatment service from 
public health workers, accounting for 33.3 percent. 
Analysis of the relationship between quality of life and 
migrant workers’ access to public health services found 
that migrant workers with poor quality of life had a low 
chance of accessing public health services more than 
0.51. Times, but not statistically significant The results 
of a single-variable relationship analysis with access to 
public health services on demographic characteristics 
showed that male migrant workers were 2.64 times lower 
than females in accessing public health services (OR = 
2.64; 95% CI = 1.21-5.76). No partners were 3.39 times 
more likely to have access to health services than those 
who were married (OR = 3.39; 95% CI = 1.53-10.11). 

Suggestion 

1. The administrators of the Regional Health 8 Office, 
The Upper North East and correction to personnel who 
take care of and perform all aspects of this work, such as 
providing support in exchanging knowledge with other 
agencies, encourage a mentor to supervise and monitor 
the operation, budget support, sufficient personnel 
for the operation, coordination with relevant network 
parties, as well as providing various social welfare for 
Migrant Workers.

2. Executives should encourage local migrant 
workers to have a forum to showcase their works or 
organize public benefit activities. Networking partners 
from all sectors join as mentors, support and advisor in 
organizing activities of the migrant workers.
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Abstract

Background: Preterm labor is defined by the presence of painful uterine contractions that lead to progressive 
changes in the cervix that allow descent and delivery of the newborn before the 37th week of gestation. 
Objective: To assess the predictive value of salivary estriol and Alpha feto protein in preterm delivery. 
Patients and Method: A prospective study were carried out in our hospital during the period from 1/1/2020 
to the 30/8/2020 among the patients who attended for consultation, 120 patients with gestational age between 
16 and 18 weeks were selected and divided into two groups. Results: The serum level of Alpha-feto protein 
was (338. 15 ± 182.55 in case group vs. 239. 68 ± 112. 51 in control group) with significant association 
(p=0.01). In spite of the decrease of the estriol level in preterm group we found no significant differences 
were found between both groups regarding the estriol level (P>0.05)

Conclusion: The increase in free estriol in saliva in this study was not significantly associated with preterm 
delivery in asymptomatic patients at risk, and there is a significantly increase in AFP concentration in 
preterm pregnant patients. 
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Introduction

Preterm delivery is a public health problem due to 
the repercussions on the life of the child, which occurs 
in between 7% to 12% of pregnancies and causes up to 
75% of neonatal morbidity and mortality. According 
to its etiopathogenesis, it can be: a) idiopathic preterm 
delivery in which the first sign to appear are regular 
uterine contractions that result in delivery, representing 
30% to 40%. b) preterm delivery as a consequence of 
premature rupture of ovular membranes before 37 
weeks of gestational age with approximately 30% to 
40% and c) iatrogenic preterm delivery due to obstetric 
intervention for maternal or fetal indications with 20% 
to 30%. (1) Preterm labor is defined by the presence of 
painful uterine contractions that lead to progressive 

changes in the cervix that allow descent and delivery of 
the newborn before the 37th week of gestation. (2)

The criteria for diagnosis are: gestational age between 
23 plus 6 days till 28 weeks, uterine contractions with a 
frequency of more than 1 in 10 minutes, lasting more 
than 30 seconds, measured in a period of 30 minutes 
and cervical changes in position, length and dilation. (3) 
This pathology has a multifactorial etiology. Subclinical 
infection has been proven to be one of the main causes, 
especially when it occurs before the 30th week of 
gestation. (4) Among others we have inflammatory or 
ischemic processes of the uteroplacental unit, activation 
of the fetal hypothalamic pituitary axis, decreased 
cervical competence and pathological uterine distention. 
(5) Ascending decidual chorionic amniotic infection, 
inflammation, or both, stimulate local production of 
endotoxins and inflammatory cytokines (interleukin 1) 
and tumor necrosis factor (TNF) to enhance prostanoid 
expression in amnion, chorion, and decidua. The stress of 
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the pregnant woman and the fetus can cause the release 
of various hormones from the adrenal and hypothalamus 
that intensify the expression of corticotropin-releasing 
hormone (CRH), of the placenta, decidua, amnion and 
chorion. (6)

By acting as a paracrine effector, CRH intensifies 
the production of amnion, chorionic and deciduous 
prostanoids that stimulate contractions. Decreased 
blood flow to the uterus, which is a consequence 
of decidua vasculopathy, can cause uteroplacental 
ischemia culminating in local tissue damage by lipid 
peroxides and oxygen free radicals, which stimulate the 
production of endothelin, prostanoids and proteases or 
culminate in fetal stress and a higher expression of CRH. 
Decidual hemorrhage can cause uteroplacental vascular 
insufficiency and fetal hypoxemia that intensify the 
release of CRH by the fetus and the placenta, stimulate 
the recruitment of macrophages with the release of 
cytokines, which act directly to stimulate the production 
of proteases and decidual prostanoids through of 
thrombin generation. (7) Many risk factors have been 
studied. The main ones are: history of preterm delivery 
and abortion, vaginal bleeding in the second trimester, 
smoking, alcohol, cocaine, extreme ages under 20 years 
and over 35 years. (8)

Multiple biochemical and biophysical markers have 
been studied to be able to identify women at risk of 
presenting preterm labor, especially in those where the 
diagnosis is uncertain by traditional methods, such as 
risk scoring systems, evaluation of uterine contractions 
and vaginal examination and thus be able to reduce 
unnecessary interventions and patient anxiety. (9) 

According to Mueller-Heubach et al. Creasy’s risk scoring 
system has a positive predictive value of only 18.3%. (10) 
Among the biochemical markers we have salivary estriol. 
An increase in maternal serum estriol levels occurs 3 to 
5 weeks before delivery. Preterm labor represents a short 
circuit of the normal events of labor, if the intrauterine 
environment becomes hostile, it endangers fetal well-
being, the fetoplacental unit triggers labor prematurely. 
(11) This process resulting from the fetal stress response 
is reflected in higher circulating levels of maternal estriol 
and this can then be used as a biochemical marker for the 
onset of preterm labor. The level of unconjugated estriol 
in the circulation, with biological activity, is accurately 
reflected in the quantifications of the hormone in saliva 

samples by enzymatic radioimmune methods (ELISA). 
(12)

Aim of the study: To assess the predictive value 
of salivary estriol, and Alpha feto protein in preterm 
delivery

Methods

A prospective study were carried in our hospital 
during the period from 1/1/2020 to the 30/8/2020 
among the patients who attended for consultation, 120 
patients were selected and divided into two groups: 60 
asymptomatic patients with a high risk of preterm delivery 
(group A), and 60 asymptomatic patients without risk of 
preterm delivery (group B), with gestational age between 
16 and 18 weeks. The patients were informed that blood, 
saliva and vaginal discharge samples would be taken and 
a transvaginal ultrasound would be performed, and this 
would not have negative repercussions on them or on the 
product of conception, but on the contrary, they would 
serve to make the diagnosis and prevention of preterm 
birth.

The inclusion criteria that were taken into account 
were:

1. Gestational age: between 16 and 18 weeks. 

2. Risk factors for preterm delivery: history of 
preterm delivery, abortions, genital bleeding in the 
2nd trimester, habits (tobacco, alcohol, cocaine), 
extreme ages: under 19 years and over 35 years, low 
socioeconomic level, single, weighing less than 50 kg 
and

3. intact ovular membranes.

The exclusion criteria that were taken into account 
were: 

1. Cervical dilation greater than 3 cm. 

2. Placenta previa and premature detachment of the 
placenta. 

3. Premature rupture of membranes. 

4. Cerclage. 

5. Uterine abnormalities. 

6. Associated diseases: chronic arterial hypertension, 
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hypertensive disorders of pregnancy, diabetes. 
 
The 120 patients underwent:

I. The measurement of salivary estriol was carried 
out in the 120 patients included in the study, as follows: 
three serial saliva samples of 2 cm3 each were taken, 
during weeks 22 to 36 of gestation, between the hours 
of 9: 00 am and 12:00 m. The patients were instructed 
orally and in writing, not to trigger any salivary stimulus 
such as (gum, candy, cigarettes, brushing teeth). It was 
instructed to rinse his mouth and waited 10 minutes for 
the collection of the sample. The samples were stored in 
a common fridge freezer until they were processed. A 
radioimmunoassay kit for free estriol was used, with a 
monoclonal antibody adhered to the COATA-COUNT 
free estriol tubes. The technique was as follows: Tubes 
were marked for total counts and non-specific ligation in 
duplicate. 12 COAT-A-COUNT free estriol tubes were 
used for the standard curve. 100 microliters of saliva 
were taken by means of a calibrated pipette from each of 
the samples of the patients under study in duplicate. 1.0 
mL of iodine 125 free estriol was added to each tube. It 
was incubated for 60 minutes at a temperature of 37º C. 
It was decanted. The reaction was measured for 1 minute 
in a gamma counter.

II. To evaluate the presence of alpha feto protein: 3 
cc of venous blood were taken from antecubital vein and 
put in the centrifuge to separate the serum. 

Me thodo logy :E lec t rochemi luminescence 
immunoassay (ECLIA)

Preparation: No fasting required. Stop consumption 
of supplements which include vitamin B7, B8, H, 
coenzyme R, and biotin at least 72 hours prior to the 

collection.

Test Results: 1-2 days. May take longer based on 
weather, holiday or lab delays

Results

The age of the patients in the control group ranged 
between 15 and 34 years on average 24.0 ± 4.29 years 
and between 17- 37 years on average 25.56 ± 5.44 years 
in the study group. The mean gestational age at which 
delivery occurred in group A was 38.15 ± 2.18 weeks 
and in group B it was 38.89 ± 1.04. (Table 1).

Regarding obstetric antecedents, in the control 
group 24 patients (40%) and 10 (16.66%) in the 
study group were primiparous. Only 18 patients 
(30%) in both groups had a previous delivery. In 
the control group 18 patients (30%) and 32 patients 
(53.33%) in the study group were multiparous. 
According to the termination of the pregnancy, it was 
observed that in the control group 26 patients (43.33%) were 
Eutocic deliveries, 24 patients (40%) were instrumental 
deliveries and 10 patients (16.6%) were caesarean 
sections. In the study group, 36 patients (60%) ended in 
Eutocic deliveries, 10 patients (16.66%) in instrumental 
deliveries and 14 (23.33%) by caesarean sections. 
The weight of the newborns in group A ranged between 
1,435 and 3,900 g with an average of 3,033.16 g ± 510 
g and in group B between 2,000 and 3,900 g with an 
average of 3,219.33 g ± 353 g.

The mean serum level of Alpha-feto protein was 
(338. 15 ± 182.55) in case group vs. (239. 68 ± 112. 51) 
in control group, with significant association (p=0.01).

Table 1: Association between means of many variables in the studied groups

Case (group A) Control (group B) P-Value

Age 25.56±5.44 24.26±4.29 0.3 Ns

GA 38.15 ± 2.18 38.89 ± 1.04 0.09 Ns

Weight of newborn (gm) 3,033.16 ± 510 3,219.33± 353 0.1 Ns

Alpha feto protien 338.15 ± 182.55 237.92 ± 101.9 0.01 S

Ns: not significant, S: significant
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Of the 120 patients evaluated in this study, 10 
(8.33%) presented preterm delivery, of which 8 of them 
(80%) belonged to the study group and 2 (20%) to the 
control group. In addition, during the study there were 
6 cases (5%) of threats of preterm delivery in the study 
group.

The concentrations of free estriol in saliva in full 
term patients with term delivery, an average of 1.87 ± 
1.09 ng / mL (P = 0.615) was found at 22 weeks, at 29 
weeks 2.09 ± 1.08 ng / mL (P = 0.58) and at 36 weeks 
3.48 ± 2.61 ng / mL (P = 0.097)

While the concentrations of free estriol in saliva in 
preterm at 22 weeks of gestations were between 0.3 and 
3.5 ng / mL with an average of 1.56±1.46 ng / mL, at 29 
weeks of 0.8 and 3.7 ng / mL with an average of 1.77 
± 1.02 ng / mL and at 36 weeks of 2.3 and 3.2 ng / mL 
with an average of 1.19±0.98 ng / mL. In spite of the 
decrease of the estriol level in preterm group we found 
no significant differences were found between both 
groups regarding the estriol level. (Table 2). 

Table 2: estriol level in term and preterm pregnancy 

Full term (n=52) Preterm (n=8) P Value

22 weeks 1.87±1.09 1.56±1.46 0.615 Ns

29 weeks 2.09±1.08 1.77±1.02 0.58 Ns

36 weeks 3.48±2.61 1.19±0.98 0.097 Ns

During the study, 4 patients (6.66%) in the study group had genital bleeding during the second trimester. 

Discussion

Preterm delivery has a major impact on health care 
costs and the general well-being of society. The diagnosis 
of preterm labor is perhaps one of the most difficult and 
important tasks facing clinicians today. Many studies 
do screen tests to identify women at increased risk of 
spontaneous preterm delivery. In this study we detect the 
level of free estriol in saliva and alpha feto protien. 

Heine et al, (13) concluded that the increase in free 
estriol in saliva is related to an increase in preterm 
delivery, both in asymptomatic and symptomatic 
patients. In our study, we only observed that there is a 
progressive increase in free estriol in saliva as gestational 
age advances in both groups, with values   higher than 
the study group, but this difference was not significant. 
In addition, lower figures were found in patients with 
preterm delivery than in patients with full-term delivery, 
so our results do not coincide with other studies.

In the current study, the level of alpha feto protein 
were significantly increase in preterm labor group than 
that with normal delivery.

Many previous studies examined the risk of 
contrary outcomes connected with high levels of AFP. 
These studies were constant in finding a bigger risk 
of preterm natal. (14) Green N et al, recommended that 
this relation may be restricted to preterm babies with 
preterm rupture of membranes. (15)Yuan W et al in their 
study were strongly agreed with current study (Maternal 
AFP strongly agreed related preterm labor), but only 
in the situation of the presence of abnormality in other 
pregnancy markers. (16) 

Conclusion

The increase in free estriol in saliva in this study 
was not significantly associated with preterm delivery in 
asymptomatic patients at risk, and there is a significantly 
increase in AFP concentration in preterm pregnant 
patients. 
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Abstract 

Background: Hypertension is still high in morbidity and mortality in the world and Indonesia. The number 
of people with hypertension is increasing every year. Aim: This review summarizes the Theory of Planned 
Behavior (TPB) in the prevention of hypertension. Materials and Method: The literature search was 
carried out in February 2021 on the PubMed database using the keywords “theory of planned behavior”, 
“prevention” and “hypertension”. The articles used are the articles of the last 10 years (from 2011-2020). 
The search found 30 articles and 8 articles that fit the criteria were discussed. The number of respondents in 
this study was between 25-306 with a total of 1,331 people. The questionnaire was used in the study for data 
collection. Results: Respondents are students, adolescents, residents, and communities from Iran, Thailand, 
and USA. TPB provides benefits in an educational program for people who are at risk of hypertension. 
Subjective norms, perceived behavioral control (PBC), intention increased hypertension prevention. 
Conclusion: TPB-based interventions are effective for hypertension prevention. All TPB constructs play 
an important role in hypertension prevention. The TPB model is still feasible and relevant for assessing 
hypertension prevention behavior. 

Keywords: theory of planned behavior, prevention, hypertension 

Introduction 

Health problems in developed and developing 
countries include hypertension.1 This disease often 
appears without complaint and has an impact on 
complications.2 Hypertension is systolic blood pressure 
>140 mmHg and diastolic blood pressure ≥90 mmHg. 
Hypertension is a non-communicable disease which is 
one of the main causes of premature death in the world. 
The World Health Organization (WHO) estimates that 
currently the prevalence of hypertension globally is 22% 
of the world’s total population.3 Based on the 2018 Basic 
Health Research report, the prevalence of hypertension 
at age >18 years is 34.1%.4

The causes of hypertension include smoking, 
excessive salt, and fat consumption, obesity, alcohol 
consumption, stress, and sedentary behavior.5 The 
chemicals contained in cigarettes will affect the 
endothelium of blood vessels which will increase 
blood pressure.6 Excessive consumption of salt and fat 
will increase the amount of sodium in the blood which 
increases blood pressure. Obesity can also increase blood 

pressure because of the presence of fat which interferes 
with blood flow in the body. Sedentary behavior or lack 
of physical activity causes blood flow that is not smooth 
and can increase blood pressure.7

Complications caused by hypertension include 
damage to body organs and increased treatment costs. 
Several heart diseases complicate hypertension, 
including coronary heart disease, left heart enlargement, 
heart attacks, and heart failure.8 Untreated hypertension 
can cause blood vessels to become damaged, harden, 
and tighten. This condition blocks blood flow to the 
heart, and results in chest pain and shortness of breath. 
This condition is known as coronary heart disease.9 The 
lack of blood flow can also trigger an irregular heartbeat, 
even a heart attack. Hypertension also forces the heart to 
work harder than normal to pump blood. This situation 
causes the left ventricle of the heart, which is in charge 
of pumping blood throughout the body to become thick 
and enlarged left heart. If left untreated, this condition 
increases risk of having a heart attack, sudden cardiac 
arrest, and heart failure. Besides high blood pressure 
also causes the heart muscle to become weak and work 
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less efficiently. Eventually, the heart gets overwhelmed, 
and wears out. This condition causes heart failure.10

Hypertension can be prevented by adopting a 
healthy life, avoiding smoking, a healthy diet, reducing 
salt and fat consumption, weight management, physical 
activity, and avoiding alcohol.11 Education can be given 
as a measure to prevent hypertension.12 The approach to 
preventing hypertension can use the theory of planned 
behavior (TPB).13

TPB has several dimensions, namely attitude, 
subjective norm, perceived behavioral control (PBC), 
intention, and behavior.14 Attitude is a person’s 
subjective assessment of an object. Subjective norms 
are the influence of the social environment on behavior. 
PBC is a behavior control that is perceived by a person. 
The intention is a person’s desire to take action. All 
these dimensions will manifest in an action. This 
review summarizes TPB as an approach to preventing 
hypertension. 

Materials and Method 

The literature search was carried out in February 
2021 on the PubMed database using the keywords 
“theory of planned behavior”, “prevention” and 
“hypertension”. The articles used are the articles of the 
last 10 years (from 2010-2020). The search found 30 
articles and 8 articles that fit the criteria were discussed. 
Twenty two articles were not used because they did not 
meet the criteria. This research chooses various methods 
in the article. 

Results and Discussion 

Table 1 describes 8 selected articles on TPB for 
hypertension prevention. The number of respondents 
in this study was between 25-306 with a total of 1,331 
people. The questionnaire was used in the study for 
data collection. Respondents are students, adolescents, 
residents, and communities from Iran, Thailand, and 
USA. 

Table 1. List of Articles 

No Author Study Country Participants Number Instrument

1 Kalampakorn15
Quasi-

exsperimental 
study

Thailand Community n = 68 Questionnaires

2 Mahmoodabad16 Intervention study Iran Adolescent n = 172 Questionnaires

3 Morowatisharifabad17
Exploratory 

research 
Iran 

Married 
individual

n = 25 Questions of interview 

4 Matlabi18 
Cross-sectional 

study
Iran 

Junior high 
school students 

n = 160 Questionnaires

5 Pooreh19 
Quasi- 

exsperimental 
study

Iran Girl adolescent n = 160 Questionnaires

6 Peters20 
Cross-sectional 

study
USA

African 
Americans 
community

n = 306 Questionnaires

7 Chenary21 
A mixed-method 

study
Iran Women n = 300 Questionnaires

8 Rahimdel22 
Randomized 

Controlled Trial 
(RCT)

Iran Community n = 140 Questionnaires
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Table 2. Study of TPB on Hypertension Prevention 

No Author Score Results 

1 Kalampakorn 

Experimental Group ; Comparison Group

Attitude 43.21 ± 3.5 ; 42.21 ± 3.9

PBC 27.50 ± 4.0 ; 27.21 ± 2.3

Subjective norm friends

1.71 ± 0.9 ; 1.29 ± 0.6

Subjective norm family

2.47 ± 1.2 ; 2.44 ± 0.9

Walking exercise intention

8.38 ± 1.6 ; 7.94 ± 1.8

Walk (minute)

85.15 ± 42.25 ; 53.53 ± 43.91

TPB provides benefits in a walking exercise program for 
people who are at risk of hypertension. Subjective norms, 

PBC, intention, and walking exercise increased over 
time, while attitudes toward walking exercise increased 

within weeks.

2 Mahmoodabad 

Score of Pre ; Score of Post

Knowledge 21.43 ± 7.09 ; 34.50 ± 2.12 

Attitude 84.18 ± 5.96 ; 90.47 ± 4.34 

Subjective norms 47.48 ± 5.55 ; 51.27 ± 4.87 

PBC 31.44 ± 7.35 ; 42.16 ± 4.45 

Intention 28.66 ± 3.89 ; 30.75 ± 3.83 

Behavior 20.88 ± 6.73 ; 29.54 ± 4.98

TPB-based interventions are effective for weight loss in 
adolescents to prevent hypertension. All TPB constructs 
play an important role in weight loss in adolescents. TPB 

describes the ability of attitudes and PBC to increase 
weight loss intentions. 

3 Morowatisharifabad Qualitative 
The prevention of hypertension using the TPB approach 
can be done by reducing salt intake or consuming low-

salt foods.

4 Matlabi 

Attitude 28.27 ± 6.13

Subjective norms 12.58 ± 2.98

PBC 12.81 ± 2.97

Intention 16.02 ± 4.61

Behavior 8.00 ± 3.22

TPB can predict hypertension prevention behavior 
in adolescents through nutrition programs. Attitude, 

subjective norm, PBC, and intention affect hypertension 
prevention behavior in adolescents.

5 Pooreh 

Case Group & Control Group

Attitude 36.42 ± 2.88 ; 35.49 ± 4.09 

Subjective norms 19.63 ± 3.51 ; 20.84 ± 3.60 

PBC 16.70 ± 1.70 ; 15.79 ± 2.11 

Intention 17.15 ± 1.37 ; 16.48 ± 2.69

Education-based on TPB is effective in preventing 
hypertension and enhancing attitudes, PBC, and intention 

in nutrition and physical activity. TPB can be used to 
increase hypertension prevention in adolescents. 

6 Peters No Answer

TPB can predict hypertension prevention behavior by 
controlling blood pressure. Attitude, subjective norm, 
PBC, and intention influence blood pressure control 

behavior. 

7 Chenary No Answer

This study provided a validated and reliable instrument 
developed based on the TPB dimension to assess 
women’s behavior towards reducing salt intake to 

prevent hypertension.

8 Rahimdel 

Intervention Group ; Control Group

Attitude 194 ± 76.4 ; 121.22 ± 3.1

PBC 123 ± 52.2 ; 78.29 ± 56.7

Subjective norm 71.67 ± 30.7 ; 47.43 ± 35.2

Intention 42.78 ± 3.1 ; 36.9 ± 5.1

TPB-based educational interventions are effective 
for reducing salt intake in individuals at risk of 

hypertension. Attitude, subjective norm, PBC, and 
intention influence the behavior of reducing salt intake 

to prevent hypertension.
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Research in Thailand on 68 people about the effect 
of walking exercise on people at risk of hypertension 
obtained scores in the experimental group and 
comparison group on attitude towards walking exercise 
43.21 ± 3.5 ; 42.21 ± 3.9, PBC 27.50 ± 4.0 ; 27.21 ± 
2.3; subjective norm friends 1.71 ± 0.9 ; 1.29 ± 0.6; 
subjective norm family 2.47 ± 1.2 ; 2.44 ± 0.9; walking 
exercise intention 8.38 ± 1.6 ; 7.94 ± 1.8; walk (minute) 
85.15 ± 42.25 ; 53.53 ± 43.91. TPB provides benefits in 
a walking exercise program for people who are at risk 
of hypertension. Subjective norms, PBC, intention, and 
walking exercise increased over time, while attitudes 
toward walking exercise increased within weeks.15

Research on weight reduction obtained pre and 
post scores on knowledge 21.43 ± 7.09 ; 34.50 ± 2.12, 
attitude 84.18 ± 5.96 ; 90.47 ± 4.34, subjective norms 
47.48 ± 5.55 ; 51.27 ± 4.87, PBC 31.44 ± 7.35 ; 42.16 
± 4.45, intention 28.66 ± 3.89 ; 30.75 ± 3.83, behavior 
20.88 ± 6.73 ; 29.54 ± 4.98. TPB-based interventions 
are effective for weight loss in adolescents to prevent 
hypertension. All TPB constructs play an important role 
in weight loss in adolescents. TPB describes the ability 
of attitudes and PBC to increase weight loss intentions.16 
Research in Iran on 25 married people found that 
prevention of hypertension using the TPB approach can 
be done by reducing salt intake or consuming low-salt 
foods.17 

Research on hypertension prevention through 
nutrition program found that the score of attitude 28.27 
± 6.13, subjective norms 12.58 ± 2.98, PBC 12.81 ± 
2.97, intention 16.02 ± 4.61 and behavior 8.00 ± 3.22. 
TPB can predict hypertension prevention behavior 
in adolescents through nutrition programs. Attitude, 
subjective norm, PBC, and intention affect hypertension 
prevention behavior in adolescents.18 

Research about the prevention of hypertension 
obtained scores in the case and control groups on attitude 
36.42 ± 2.88 ; 35.49 ± 4.09, subjective norms 19.63 ± 
3.51 ; 20.84 ± 3.60, PBC 16.70 ± 1.70 ; 15.79 ± 2.11 
and intention 17.15 ± 1.37 ; 16.48 ± 2.69. Education-
based on TPB is effective in preventing hypertension 
and enhancing attitudes, PBC, and intention in nutrition 
and physical activity. TPB can be used to increase 
hypertension prevention in adolescents.19 

Research in the USA on 306 African American 

communities found that TPB can predict hypertension 
prevention behavior by controlling blood pressure. 
Attitude, subjective norm, PBC, and intention influence 
blood pressure control behavior.20 Another study 
provided a validated and reliable instrument developed 
based on the TPB dimension to assess women’s behavior 
towards reducing salt intake to prevent hypertension.21 

Research in Iran on 140 people about hypertension 
prevention obtained an intervention group and a 
control group score on attitude 194 ± 76.4 ; 121.22 ± 
3.1, PBC 123 ± 52.2 ; 78.29 ± 56.7, subjective norm 
71.67 ± 30.7 ; 47.43 ± 35.2; intention 42.78 ± 3.1 ; 
36.9 ± 5.1. TPB-based educational interventions are 
effective for reducing salt intake in individuals at risk 
of hypertension. Attitude, subjective norm, PBC, and 
intention influence the behavior of reducing salt intake 
to prevent hypertension.22 

Conclusion 

Various studies that have been conducted that aim to 
determine the determinants of hypertension prevention 
behavior using the TPB approach found that attitudes, 
subjective norms, and PBC are directly related to the 
intention and behavior of hypertension prevention. TPB 
is still feasible and relevant to be used in predicting 
hypertension prevention behavior. 
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Abstract

Background: Hypertension is a cardiovascular disease that contributes to morbidity and mortality. 
Hypertension is the number one cause of death in the world every year. The prevalence of hypertension in the 
world in 2015 was 1.13 billion. The number of people with hypertension is increasing every year. By 2025 
it is estimated that there will be 1.5 billion people affected by hypertension. Aim : This review summarizes 
the HBM used as an approach in the prevention of hypertension. Materials and Method : The article uses 
a questionnaire with a number of respondents between 18-403 with a total of 2,160. Results : Respondents 
are students, residents, nurses, police from Iran, London, USA, South Africa, and China. The HBM model 
is still relevant and feasible to be used in predicting hypertension prevention behavior. Conclusion : HBM 
is still relevant and feasible to use in predicting hypertension prevention behavior. 
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Introduction

Cardiovascular diseases (CVD) is a major health 
problem in developed and developing countries.1This 
disease is still a public health challenge and is called a 
silent killer because it often occurs without complaints, 
usually known after complications.2One of the most 
common cardiovascular diseases is hypertension, 
namely systolic blood pressure >140 mmHg and 
diastolic blood pressure ≥90 mmHg.3 Hypertension 
is the number one cause of death in the world every 
year.4The prevalence of hypertension in the world in 
2015 is 1.13 billion.5This means that one in three people 
in the world diagnosed with hypertension. The number of 
hypertension sufferers increases every year.6By 2025 it 
is estimated that there will be 1.5 billion people affected 
by hypertension.7Based on the Basic Health Research 
(BHR) report 2013, the prevalence of hypertension 
based on measurements at >18 years of age is 25.8%, 
while in 2018 the prevalence of hypertension increased 
to 34.1%. Hypertension occurs in the age group 31-44 
years (31.6%), 45-54 years (45.3%) and 55-64 years 
(55.2%).8

Hypertension can be caused by various factors, such 
as smoking, unhealthy diet, excessive consumption of 
sugar, salt, fat, obesity, lack of physical activity, alcohol 
consumption, and stress.9BHR 2018 for aged> 15 years 
found that the proportion of lacked physical activity was 
35.5%, eating fewer vegetables and fruit was 95.5%, 
smoking 29.3%, central obesity 31% and general obesity 
21.8%.10This data shows an increase from the BHR 
2013. 

Hypertension can also cause various 
complications.11All organs that have blood vessels 
will be damaged in hypertension.12 The organs of the 
body that are targeted include the brain, eyes, heart, 
kidneys, and blood vessels. Damage of organs depends 
on the magnitude of the blood pressure and the length 
of the blood pressure condition that goes undiagnosed 
and untreated. Apart from the damage to organs, 
hypertension can lead to increased treatment costs. Data 
from the Health Social Security Administration states 
that service costs for hypertension have increased every 
year, in 2016 amounting to 2.8 trillion rupiahs, in 2017 
and 2018 amounting to 3 trillion rupiahs.13Hypertension 
is also a risk factor for heart disease, kidney failure, 
stroke, and diabetes.

DOI Number: 10.37506/ijfmt.v15i3.15619
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Hypertension can be prevented by controlling risky 
behaviors such as not smoking, a healthy diet, reducing 
consumption of sugar, salt, fat, avoiding obesity, doing 
physical activity, not consuming alcohol, and good stress 
management.14Efforts that can be made to prevent and 
control hypertension are with health promotion through 
communication, information, and education.15Various 
models and theories can be used as approaches in the 
prevention of hypertension.16This review summarizes 
the HBM used as an approach in the prevention of 
hypertension. 

Materials and Methods

The literature search was carried out in January 2021 
on the PubMed database using the keywords “health 
belief model”, “prevention” and “hypertension”. The 
articles used are the articles of the last 15 years (from 
2005-2020). The search found 39 articles and 10 articles 
that were discussed. 

Results and Discussion

Table 1 describes 10 selected articles on the 
HBM for hypertension prevention. The article used a 
questionnaire with a number of respondents between 
18-403 with a total of 2,160. Respondents are students, 
residents, nurses, police from Iran, London, USA, South 
Africa, and China.

Research in two health care centers in Iran on 92 
women at risk of hypertension, found that after two 
months of health education on hypertension prevention 
based on HBM, there was an increase in scores before 
and after intervention in physical activity, as a form 
of hypertension prevention efforts. In the intervention 
group, the pre-test score was 7.71 ± 0.97 and the pre-
post score was 7.98 ± 0.98. Whereas in the control group 
the pre-test score was 7.47 ± 1.16 and the post-test 
score was 7.29 ± 1.19.17In the US study, it was found 
that most participants believed that culture and genetics 
made them more susceptible to obesity. The perceived 
benefits of losing weight include reducing the risk of 
health problems and improving physical appearance. 
The perceived barriers included lack of motivation, 
dietary information, and social support. Self-efficacy is 
mainly influenced by a frustrating diet history.18

Research on 312 black population in London, found 
that the self-efficacy factor is associated with the risk of 

hypertension. An increase in the self-efficacy score was 
followed by a decrease in the hypertension risk score. 
The score for susceptibility was 3.41 ± 0.73, the score 
for severity was 2.22 ± 0.55, the score for barriers was 
3.67 ± 0.66, the score for benefits was 4.18 ± 0.84 and 
the score for self-efficacy was 4.01 ± 0.72.19

A study in the USA in 399 African-American 
communities found that affective risk perception and self-
efficacy are proven to change the behavior of reducing 
salt intake as an effort to hypertension prevention.20 
A study on 104 nurses in Iran found that HBM-based 
education programs were proven to increase perceived 
severity, perceived benefits, and perceived self-efficacy 
in the intervention group compared to the control group. 
Scores in the intervention group, pre-test and post-test 
scores were obtained in the dimensions of susceptibility 
41.12 ± 5.89; 42.14 ± 4.06, severity 19.89 ± 2.54; 22.64 
± 2.22, benefits 48.47 ± 4.86; 50.83 ± 5.22, barriers 35.43 
± 10.46; 32.20 ± 7.16, cues to action 20.04 ± 4.55; 19.56 
± 3.42 and self-efficacy 39.25 ± 4.36; 42.37 ± 5.93.21

A study on 188 female students in Iran found 
that nutrition education programs based on HBM had 
a positive impact on the knowledge, attitudes, and 
behavior of young girls. The pre-post test scores in the 
intervention group were susceptibility 23.4 ± 2.2; 44.8 
± 2, severity 24.1 ± 2.1; 41.9 ± 2.1, benefits 25.9 ± 2; 
44.7 ± 2.1, barriers 27.3 ± 2.1; 15.1 ± 2.1.22A study in 
Iran on 336 adolescents, it was found that perceived 
susceptibility, cues to action and self-efficacy are 
the main constructs that improve the diet quality of 
respondents. The pre-post test scores in the intervention 
group on the dimensions of barriers / benefits 57.14 ± 
9.36; 61.19 ± 9.03, susceptibility 3.43 ± 1.41; 3.80 ± 
1.17, severity 18.46 ± 7.21; 21.11 ± 6.60, cues to action 
16.98 ± 3.79; 17.94 ± 3.36 and self-efficacy 50.20 ± 
15.27; 52.50 ± 13.88.23

Research on 403 residents in Iran, it was found 
that after 6 months of the intervention, the intervention 
group felt less inhibited, and got more cues to action 
than the control group. Salt intake restriction was higher 
in the intervention group. The pre-post test score in the 
intervention group obtained a susceptibility of 13.96; 
14.88 ± 0.36, severity 23.98; 21.71 ± 0.40, benefits 
25.11 ± 3.51; 25.45 ± 3.57, barriers 13.06; 12.71 ± 0.33, 
cues to action 2.80; 3.58 ± 0.12 and self efficacy 37.63 ± 
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5.47; 38.19 ± 5.99.24

A study on 200 residents in China, found that HBM-
based interventions were effective in improving CVD 
prevention behavior. HBM increases the mean value 
of the HBM construct and displays CVD prevention 
behavior. The scores obtained in the intervention group 
were susceptibility 18.84 ± 2.62, severity 18.69 ± 2.41, 
benefits 17.56 ± 2.52, barriers –16.27 ± 2.67, self-

efficacy 20.94 ± 2.29 and cues to action 4.04 ± 2.15.25

A study on 58 police officers in Iran, found that 
educational programs based on HBM were effective 
in increasing susceptibility, severity, benefits for CVD 
prevention behavior. The scores obtained in the pre-test 
and post-test are at susceptibility 3.30 ± 0.29, severity 
3.36 ± 0.24, benefits 3.60 ± 0.27, barriers 2.93 ± 0.22, 
cues to action 2.83 ± 0.34 and Self-efficacy: 3.26 ± 
0.26.26 

Table 1. List of Articles

No Author Study Design Country Participants
Number of 

Participants
Instrument

1 Hoseini17 Experiment Iran Female resident n = 92
Questionnaire

2 Newell19 Cross sectional London 
Black race 
population

n = 312
Questionnaire

3 Zhang20 Survey USA
African American 

Community
n = 399 Telephone survey

4 James18 Qualitative USA
African American 

women
n = 50 Focus Group 

Discussion 

5 Amraei21
Quasy 

experiment
Iran Nurses n = 104

Questionnaire

6 Naghashpour22
Intervention 

study
Iran 

Girl students of 
junior high school n = 188

Questionnaire

7 Keshani23 Field trial study Iran Adolescents n = 336 Questionnaire

8 Chen24
Intervention 

study 
China Residents n = 403 Questionnaire

9 Kheiri25
Quasy 

experiment
Iran Residents n = 200 Questionnaire

10 Saffari26 Experiment Iran Police officer n = 58 Questionnaire
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Table 2. HBM Study on Hypertension Prevention 

No Author Score Result 

1 Hoseini17

In the intervention group the pre-test score was 
7.71 ± 0.97 and the pre-post score was 7.98 ± 0.98. 
Whereas in the control group the pre-test score was 
7.47 ± 1.16 and the post-test score was 7.29 ± 1.19.

After two months of health education on 
hypertension prevention based on HBM, 

there was an increase in scores before and 
after intervention in physical activity, as a 
form of hypertension prevention efforts.

2 Newell19

The score for susceptibility was 3.41 ± 0.73, the 
score for severity was 2.22 ± 0.55, the score for 

barriers was 3.67 ± 0.66, the score for benefits was 
4.18 ± 0.84 and the score for self-efficacy was 4.01 

± 0.72.

The self-efficacy factor is associated with 
the risk of hypertension. An increase in 

the self-efficacy score was followed by a 
decrease in the hypertension risk score. 

3 Zhang20 NA

Affective risk perception and self-efficacy 
are proven to change the behavior of 

reducing salt intake as an effort to 
hypertension prevention.

4 James18 NA

Most participants believed that culture 
and genetics made them more susceptible 

to obesity. The perceived benefits of 
losing weight include reducing the 

risk of health problems and improving 
physical appearance. The perceived 
barriers included lack of motivation, 

dietary information and social support. 
Self-efficacy is mainly influenced by a 

frustrating diet history.

5 Amraei21

Scores in the intervention group, pre-test and post-
test scores were obtained in the dimensions of 

susceptibility 41.12 ± 5.89; 42.14 ± 4.06, severity 
19.89 ± 2.54; 22.64 ± 2.22, benefits 48.47 ± 4.86; 
50.83 ± 5.22, barriers 35.43 ± 10.46; 32.20 ± 7.16, 
cues to action 20.04 ± 4.55; 19.56 ± 3.42 and self-

efficacy 39.25 ± 4.36; 42.37 ± 5.93.

HBM-based education programs were 
proven to increase perceived severity, 

perceived benefits, and perceived 
self-efficacy in the intervention group 

compared to the control group.

6 Naghashpour22

The pre-post test scores in the intervention group 
were susceptibility 23.4 ± 2.2; 44.8 ± 2, severity 

24.1 ± 2.1; 41.9 ± 2.1, benefits 25.9 ± 2; 44.7 ± 2.1, 
barriers 27.3 ± 2.1; 15.1 ± 2.1.

Nutrition education programs based 
on HBM had a positive impact on the 
knowledge, attitudes, and behavior of 

young girls.

7 Keshani23

The pre-post test scores in the intervention group 
on the dimensions of barriers / benefits 57.14 ± 

9.36; 61.19 ± 9.03, susceptibility 3.43 ± 1.41; 3.80 
± 1.17, severity 18.46 ± 7.21; 21.11 ± 6.60, cues to 
action 16.98 ± 3.79; 17.94 ± 3.36 and self efficacy 

50.20 ± 15.27; 52.50 ± 13.88.

Perceived susceptibility, cues to action and 
self-efficacy are the main constructs that 
improve the diet quality of respondents.

8 Chen24

The pre-post test score in the intervention group 
obtained a susceptibility of 13.96; 14.88 ± 0.36, 

severity 23.98; 21.71 ± 0.40, benefits 25.11 ± 3.51; 
25.45 ± 3.57, barriers 13.06; 12.71 ± 0.33, cues to 
action 2.80; 3.58 ± 0.12 and self efficacy 37.63 ± 

5.47; 38.19 ± 5.99.

After 6 months of the intervention, the 
intervention group felt less inhibited, and 
got more cues to action than the control 

group. Salt intake restriction was higher in 
the intervention group. 
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9 Kheiri25

The scores obtained in the intervention group were 
susceptibility 18.84 ± 2.62, severity 18.69 ± 2.41, 
benefits 17.56 ± 2.52, barriers –16.27 ± 2.67, self 

efficacy 20.94 ± 2.29 and cues to action 4.04 ± 
2.15.

HBM-based interventions were effective 
in improving CVD prevention behavior. 

HBM increases the mean value of the 
HBM construct and displays CVD 

prevention behavior.

10 Saffari26

The scores obtained in the pre-test and post-test are 
at susceptibility 3.30 ± 0.29, severity 3.36 ± 0.24, 
benefits 3.60 ± 0.27, barriers 2.93 ± 0.22, cues to 
action 2.83 ± 0.34 and Self-efficacy: 3.26 ± 0.26.

Educational programs based on HBM 
were effective in increasing susceptibility, 

severity, benefits for CVD prevention 
behavior.

Cont... Table 2. HBM Study on Hypertension Prevention 

Conclusion

Various studies that aim to determine the factors 
of hypertension prevention behavior using the HBM 
approach found that perceived susceptibility, perceived 
severity, perceived benefits, perceived barriers, cues 
to action, and self-efficacy are directly related to 
hypertension prevention behavior. The same study on 
the use of HBM to analyze the factors that influence 
hypertension prevention behavior, found that there is a 
positive relationship between various dimensions of the 
HBM and hypertension prevention behavior. So it can 
be concluded that the HBM is still relevant and feasible 
to use in predicting hypertension prevention behavior. 
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Abstract

Death can occur at any time in which first aid is the initial step of giving care to a person in the emergency. 
Everyone has the capability to save lives during the emergency situation to reduce the further complications. 
The present study aimed to assess the effectiveness of lecture cum demonstration on first aid management 
of common ailments in terms of knowledge and practice among accredited social health activist (ASHA) 
workers. Study was Quasi experimental one group pre-test post-test design. Total 52 ASHA workers were 
selected by using Total enumeration sampling technique. Data was collected by using structured knowledge 
questionnaire and observational checklist through paper pencil technique. The mean post-test knowledge 
score (25.21±2.77) was higher than the mean pre-test knowledge score (11.25±4.24) and mean post-test 
practice score(64.54± 3.10) was higher than the mean pre-test practice score (9.71± 3.42). There was no 
significant association of post-test knowledge score with selected variables except marital status and there 
was no significant association of mean post-test practice score with selected variables. The study concludes 
that lecture cum demonstration was effective in improving the knowledge and practice of ASHA workers on 
first aid management of common ailments.

Key words: Lecture cum demonstration, First aid, Common ailments, Knowledge, Practice, ASHA.

Introduction

First Aid knowledge is invaluable for every 
individual and for their community. It enables to assist 
persons who become injured in the event of an accident 
or emergency situation until help arrives. The goal of 
first aid is to save life, prevent an injury or illness from 
worsening or to help speedy recovery.1

People who have knowledge and skill to give First 
aid would help the community to be saved from death or 
complications etc.2

In India, Accredited Social Health Activist (ASHA) 
was introduced by the National Rural Health Mission 
(NRHM) in 2005.They are female cadres of India’s 
community health worker programme.3 The primary 
goal of the NRHM is to strengthen the healthcare 
delivery system with a focus on the needs of the poor 
and vulnerable sections among the rural population.4

Choking is a form of asphyxia caused by an 
obstruction within the air passage. 5Epistaxis, or bleeding 
from the nose, is a common complaint.6

When a foreign object stuck in an ear or the nose 
is not removed, an infection could result. Damage to 
structures in the nose or ear could also occur. Various 
objects may be found, including toys, beads, stones, 
folded paper, cotton buds, insects or seeds.7

Objective

To assess and compare the pre-test and post-
test knowledge of ASHA workers regarding first aid 
management of common ailments.

Methods

The research approach adopted for this study was 
quasi experimental and design was one group pre-test 
post-test. Final data collection was done from December 
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2016 to February 2017 on 52 ASHA workers which 
were selected by using Total Enumeration Sampling 
Technique and data was collected by using structured 
knowledge questionnaire. Written consent was taken 
from the subjects. Prior information was given to the 
subjects about the purpose of the study. 

Ethical Cleaeance: Ethical approval was taken 
from the Maharishi Markandeshwar University Ethical 
Commmittee for conducting the study. The permission 
for final study was taken from the civil surgeon of 
Ambala.

Procedure of Data Collection

After formal administrative approval from Civil 
Surgeon of Ambala. Final data collection was done from 
December 2016 to February 2017 on 52 ASHA workers, 
Written consent was taken from the subjects. Prior 
information was given to the subjects about the purpose 
of the study. Data was collected regarding selected 
variables and knowledge pre-test of first aid management 
of common ailments. Lecture on first aid management 
of major and minor ailments was given by using power 
point slides On 9th day, post-test of knowledge on first 
aid management of common ailments was conducted 
The data was collected and analysed as per the plan of 
analysis i.e Descriptive and Inferential statistics. 

Results

Table 1 : Frequency and Percentage Distribution of ASHA workers according to selected variables. 

N=52 

S.No  Selected variables f(%)

1.   

1.1  

1.2  

1.3  

Age in the years

<30

31-40

>40

14(27)

28(54)

10(19)

2. 

2.1 

2.2                         

Marital status

Married

Widow

47(90)

05(10)

3.

3.1

3.2

3.3

Education status

Middle(8th)

High School

Senior Secondary

28(54)

16(31)

08(15)

4.

4.1

4.2

4.3

Job experience

1-5 Years

6-10 Years

≥11 Years

24(46)

26(50)

02(04)

5.

5.1

5.2

5.3

Familyincome (Rs.)

≤5,000
5,001-10,000

10,001-20,000

09(17)

34(65)

09(17)

6.

6.1

6.2

Handling first aid previously
Yes

No

 

52(100%)

7.

7.1

7.2

Getting first aid previously
Yes

No

 

52(100%)
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Out of 52 ASHA workers, more than half of them (54%) were in the age group of 31-40 years. Most of them 
(90%) were married and more than half (54%) were having education up to 8th class. Half of them (50%) were having 
a job experience within 6-10 yrs. Most of the ASHA workers’ (60%) family income was between Rs.5001-10,000. 
None of the ASHA workers had handled or experienced fi rst aid. 

Figure 1: Bar graph showing the level of pre-test and post-test knowledge score of ASHA workers on fi rst 
aid management of common ailments.

Before the lecture none of the ASHA workers had good or very good knowledge on fi rst aid management of 
common ailments and very few (4%) had average knowledge and almost all of them (96%) had below average 
knowledge whereas after the lecture 27% had very good knowledge and (62%) had good knowledge and only (11%) 
had average knowledge and none of the ASHA workers had below average level of knowledge. 

 

Bar graph showing the mean of pre-test and post-test knowledge score of ASHA workers on fi rst aid 
management of common ailments.

Figure no. 2shows that mean post-test knowledge score (25.21±2.77) was higher than the mean pre-test 
knowledge score (11.25±4.24).
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The computed t value, t(21.96) p<0.05 was higher 
than the tabulated value which indicates, that there was 
a significance difference between pre-test knowledge 
score and post-test knowledge score.

The obtained ‘t’ values in each area i.e concept of 
first aid aims and principles was 7.83, meaning causes 
sign and symptoms of common ailments 13.28, first aid 
management of common ailments 19.38 . The calculated 
‘t’ value was higher than the tabulated value in each area 
which indicates there was a significant difference at 0.05 
level of significance.

There was a significant association of post-
test knowledge score with marital status (F=2.08, 
P=0.04) at 0.05 level of significance. The data further 
revealed that there was no significant association of 
post-test knowledge score with age , education status 
, job experience and family income at 0.05 level of 
significance .

Discussion

The present study aimed to evaluate the effectiveness 
of lecture on First aid management of common ailments 
in terms of knowledge among Accredited Social Health 
Activist(ASHA) workers in selected rural area of 
Ambala District, Haryana.

In the present study, majority (90%) of the ASHA 
workers were married and more than half (54%) of the 
subjects were educated up to middle class (8th class). 
The similar findings were reported by Mahesh Kumar 
Chaudhary(2015).8 Out of the total 194 ASHAs majority 
(89.69%) was married and almost half (49.49%) of the 
ASHA workers having education up to 8th class.

In the present study, the mean post-test knowledge 
score of ASHA workers (25.21±2.77) was higher 
than the mean pre-test knowledge score (11.25±4.24) 
. The computed t value, t(50) p<0.05 indicates a 
significance difference between pre-test knowledge 
score and post-test knowledge score, this indicates 
gain in knowledge after the administration of lecture 
on first aid management of common ailments. These 
findings are extremely consistent with a study conducted 
by AnsuyaBengre(2013) that the lecture was very 
effective in increasing knowledge of Accredited Social 
Health Activist (ASHA) workers. The findings of the 

study revealed that post-test knowledge score(31) 
was higher than the pre-test knowledge score(21), the 
Z value computed(z=6.75, p=0.001) indicating that 
there was significant for knowledge score indicating 
the improvement in the knowledge of ASHA workers 
on first aid management after attending the teaching 
session.9

Conclusion

The mean post-test knowledge score in all areas of 
knowledge questionnaire was significantly higher than 
pre-test knowledge score.Therefore, the study concluded 
that the lecture was effective in enhancing the knowledge 
among ASHA workers on first aid management of 
common ailments. 

Ethical Clearance: Ethical approval was taken 
from the Maharishi Markandeshwar University Ethical 
Commmittee for conducting the study. The permission 
for final study was taken from the civil surgeon of 
Ambala.

Source of Funding- Self Funding

Conflict of Interest Statement

The authors whose names are listed immediately 
below certify that they have NO affiliations with or 
involvement in any organization or entity with any 
financial interest (such as honoraria; educational 
grants; participation in speakers’ bureaus; membership, 
employment, consultancies, stock ownership, or other 
equity interest; and expert testimony or patent-licensing 
arrangements), or non-fi nancial interest (such as personal 
or professional relationships, affiliations, knowledge or 
beliefs) in the subject matter or materials discussed in 
this manuscript. 

AUTHOR NAMES: Asha Nadar, Uma. J.Deaver, 
Rekha Chhillar, Sunil Kumar Dular 

References

1. First Aid Accident and emergency. Importance of 
First aid. Availablefrom:https://www.firstaidae.
com.au/about-first-aid-ae/why-is-first-aid-
important

2. Authorized manual of the UK’S leading First aid 
providers. St. John Ambulance, St. Andrew’s 
Ambulance Association, and the British Red Cross. 



2064    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

2002 :11 Available from:https://kuiyem.ku.edu.tr/
wp-content/uploads/2016/12/American-College-
of-Emergency-Physicians-ACEP-First-Aid-
Manual.pdf 

3. Palla Jayasree, Babu Ravi Komaram: Assessment 
of knowledge among ASHAs in the delivery of 
contraceptive information and services in coastal 
Andhra Pradesh Available from: https://www.
ijcmph.com/index.php/ijcmph/article/view/6527 

4. Shashank KJ, Angadi MM, Masali KA, Wajantri 
P, Bhat S, Jose AP. A study to evaluate working 
profile of accredited social health activist (ASHA) 
and to assess their knowledge about infant 
health care. Int J Cur Res Rev. 2013;5(12):97.
Availablefrom: https://scholar.google.co.in/
citations?user=74uFh6IAAAAJ&hl=en

5. Jayasree R, Gnanaprasuna G. Knowledge of ASHA 
workers under NRHM on antenatal, postnatal 
and family planning Services. Indian J Res. 
2016;5(12):45-9. Available from: https://www.
ijcmph.com/index.php/ijcmph/article/view/6527 

6. Dhawane GS (2015): Rare Case of Choking Death 
by Dispersible Tablet.A Case Report. J Forensic 
Res S3:003. doi: 10.4172/2157-7145.1000S3-
003,October 07, 2014; Accepted: July 08, 2015; 
Published: July 13, 2015 Available from: https://
www.researchgate.net/publication/342504885_
Assessment_of_knowledge_among_ASHAs_in_

the_delivery_of_contraceptive_information_and_
services_in_coastal_ 

7. Sugandha B K, K S Hegde: Medical Academy Nitte 
Deemed to be University, Mangalore, Karnataka, 
India: Vol 6(2019)Available from:https://
publichealth.medresearch.in/index.php/ijphr/
article/view/116

8. Declaration of Alma-Ata [Internet]. Alma-Ata, 
USSR, 1978 Sep [cited 2019 Mar 18] Available 
from: http://www.euro.who.int/data/assets/pdf_
file/0009/113877/ E93944.pdf.

9. Mahesh Kumar Choudhary and KrunalVaria. 
Evaluation of knowledge of ASHA workers 
regarding various health services under NRHM in 
Saurashtra region of Gujarat.2015;6(2):193-197 
Available from: http://www.njcmindia.org/
uploads/6-2_193-197.pdf 

10. AnsuyaBengre, Malathi G Nayak. A study 
to determine the effectiveness of lecture cum 
demonstration on first aid for selected minor 
injuries among ASHA in selected areas of udupi 
district. 2013; 5(2) :80-84. Available from: https://
www.researchgate.net/publication/340855784_A_
Study_To_Assess_The_Effectiveness_Of_A_
Planned_Teaching_Programme_On_Diabetes_
Mellitus_And_Its_Management_Among_Asha_
Workers_In_Selected_Areas_Of_Udupi_District_
Karnataka 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2065

Effects of Iraqi Propolis, Carbimazole and Levothyroxine on 
the Liver: Histopathological Studyin Normal Female Rats

Asia S. Abdullah1, Muhsin S. G. AL-Mozie’l1, Ghadeer H. Al-Seray2

1Assistant Professor, 2Assistant Lecturer, Department of Pharmacology and Toxicology, Institute of Pharmacy, 
Basra, Iraq 

Abstract 

Background: Liver has an essential role in the metabolism of thyroid hormones. Disorders of thyroid 
hormones level causes’ abnormal liver function, so the liver function and thyroid hormones level affects 
each other. This study aim to investigate the effect of propolis (PR),carbimazole(CB), levothyroxine (TR) 
and their PR combinations on the liver biochemical and histopathological parameters in normal adult rats.

Methods: Forty-two adult female albino rats randomized into six groups: control, PR, CB, TR, PR + CB 
and PR +TR. Rats orally treated by gavage for six weeks.Liver biochemical and histopathological analyses 
performed.

Conclusion: TR in a dose of 0.1 µg/g daily for six weeks produced a significant elevation (p <0.001) in 
serum AST and ALT enzymes level compared to control in normal rats. CB dose of 0.01 mg/g displayed a 
significant increase in serum AST (p <0.005) and ALT (p <0.05) enzymes level compared to control. PR dose 
of 50 mg/kg produced a non - significant difference in liver enzymes level compared to control. Moreover, 
the rats treated with PR+TR or PR +CB combinations show a significant decrease in serum AST and ALT 
enzymes level compared to TR or CB alone groups. These results confirmed with a histopathological results 
to indicate a hepatoprotective effect of propolis. 
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Introduction

Liver has an essential role in the metabolism of thyroid 
hormones because the liver is the place for the synthesis 
of proteins essential for binding of thyroid hormones. In 
addition, liver is a major site for metabolism of thyroid 
hormones. Furthermore, thyroid hormones level affects 
liver function, disorders of thyroid hormones level causes’ 
abnormal liver function, so the liver function and thyroid 
hormones level affects each other1. Liver dysfunction 
can observed as a complication of hyperthyroidism or 
after the use of thionamideantithyroiddrugs, these drugs 

act by the blockage of iodine-tyrosine coupling and 
iodine organification causes inhibition of biosynthesis 
and production of thyroid hormones from the thyroid 
gland. All of antithyroid drugs including carbimazole 
prodrug and its metabolite methmazole are carrying a 
risk of causing liver dysfunction and their toxicity in 
over 40 years age people is more common than others2. 
Carbimazole and its metabolite methmazole reported 
to cause hepatotoxicity3- 5 and increases the risk of 
hepatitis6, 7. 

Levothyroxine (TR) is a synthesized thyroid 
hormone applied in the treatment of hypothyroidism, 
causes upregulation of thyroid stimulating hormone 
receptors causes increase in the secretion of thyroxine 
(T4) and triiodothyronine (T3). Furthermore, TR exert 
effects on the DNA transcription causes an increase in 
serum protein level8. Hypothyroidism can affect liver, 
causes decrease in hepatic perfusion and cholestatic 
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hepatitis9. Previous case report studies revealed that 
treatment with TR causes hepatic problems10-13. 
Another study revealed that T3 cases stimulation of the 
proliferation of hepatocytes14. Further study on thyroid 
hormone of more than physiological levels revealed no 
clinical effects on liver injury markers found after two 
weeks treatment15. 

The resinous substance called propolis collected by 
bees from plants exudates and the bees used it to cover 
holes in the honeycombs. Propolis is rich in various 
biochemical contents, including flavonoids, polyphenols, 
phenolic acids, esters, aldehydes and phenolic ketones, 
amino acids, terpenes, sterols,vitamins and others16. It 
was reported that Iraqi propolis have a protective effects 
on hepatocytes carbon tetrachloride hepatotoxicity17. 
In addition, a study on Nigerian propolis revealed that 
propolis exerts a protective effect on liver and pancreas 
against oxidative stress induced by hyperglycemia in 
adult rats18.The constituents of Iraqi propolis studied, 
and its main constituents includes polyphenolics, like 
flavones, fla-vonones, terpenes, fatty acid, phenolic acid 
and esters. Furthermore, about 32 different flavonoids 
detected in Iraqi propolis extracts using HPLC-ESI-
MS19. 

This study aim to investigate the effect of PR, CB, 
LR and their PR combinations on the liver biochemical 
and histopathological parameters in normaladult rats. 
Also, to investigate the effect of CB and LR combinations 
with Iraqi PR on the liver functions in normal adult rats. 

Materials and Methods

Materials

Iraqi PR sample collected from the town called 
Al-Tarmyialocated northeast in about 60 km from 
Baghdad, Iraq, in various seasons throughrasping it 
off from surrounds of hivesof bees and kept at 4°C. 
Dimethyl sulfoxide obtained from sigma. Film coated 
tablet of carbimazole 5mg obtained from RemedicaLtd.
phaemaceutical Company in Limassol-cyprus- Europe.
Levothyroxine (Euthyrox 100 ug)obtained from 
MerkKGaA Research and product development in 
Darmstadt, Germany. 

Methods

After adaptation period, forty- two adult Sprague 

female rats (from the drug control and scientific research 
department in Baghdad) (weigh up 210–300 mg) 
included in this study. The animals positioned in plastic 
cages in pairs, in the normal conditions in the lab with 
regard to air, humidity; the temperature was 28 ± 3°C, 
with 12hours light, and 12 hours dark cycle, provided 
water ad libitum. Rats divided haphazardlyinto six 
groups withseven rats each. The first Group considered 
as the Control, received 0.5 ml of normal saline once 
daily for two weeks. Group 2,PR group, received Iraqi 
PR 50 mg/kg b.w. dissolved in normal saline once daily 
for six weeks. Group 3, CB group, received CB 0.01 
mg/g b.w. dissolved in normal saline once daily for six 
weeks. Group 4, TR group, received TR 0.1 µg/g b.w. 
dissolved in normal saline once daily for six weeks. 
Group 5, PR + CB group, received PR 50 mg/kg b.w. 
and CB 0.01 mg/g b.w. dissolved in normal saline once 
daily for six weeks. Group 6, PR + TR group, received 
PR 50 mg/kg b.w. and CB 0.01 µg/g b.w. dissolved in 
normal saline once daily for six weeks.The weight of 
rats measured at the beginning of the experimentand 
thenmeasured every two weeks. 

After six weeks period of treatments, the rats 
were killed and then theblood samples were taken 
byintracardiac puncture and the serum collected by 
centrifugation of the blood samples for biochemical 
tests. The liverexcised for fixation and used in 
histopathological examination. 

Biochemical Analysis

Serum levels of aminotransferases (AST) and ALT) 
measured usingCobas c111. 

Histopathological investigation

Histopathological investigation was prepared by 
fixing the tissues in10%solution of formalin for about 
4 days, after that the tissues prepared as sections, 
andcoveredby paraffin. The histological pieces cut in size 
of 4–5 μm and stained using routine stainshematoxylin 
(H) and eosin (E). The stained sections examined by a 
histopathologist for the damage of tissue and epithelium 
disruption or infiltration under a light dissection 
microscope. 

Statistical Analysis

Statistics achieved usingsoftware calledGraph Pad 
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Prism (version 7.0, Inc., San Diego, CA).Descriptive 
statistics data presented as mean ± SEM for all estimated 
parameters. Statistical comparisons between the groups 
performed with one-way analysis of variance (ANOVA), 
with post-test calledTuckey’s Multiple Comparison test. 
All p values <0.05 considered significantly different. 

Results and Discussion

Effect of different treatments on liver biochemical 
tests in female rat:

The results of this study revealed that administration 
of TR in a dose of 0.1 µg/g daily for six weeks produced 
an elevation(p <0.001) of AST andALT enzymes level in 
serum compared to control (figure 1). These results of TR 
effects are consistent with case report studies10 -13, which 
revealedthat treatment with TR causes hepatic problems.
However, these results are not in cope with a previous 
study on thyroid hormone of more than physiological 
levels that revealed no clinical effects on liver damage 
markers found after two weeks of treatment, the duration 
of treatment in this study is different, it was 6 weeks 
period15.

Furthermore, the rats that received 0.01 mg/g CB 
displayed a significant increaseof AST (p <0.005) 
and ALT (p <0.05) enzymes level in serum compared 
to control (figure 1). These results of CB effects are 
consistent with previous studies revealed that CB 
and its metabolite methmazole reported to cause 
hepatotoxicity3-7. 

The results of this study discovered non - significant 
difference in liver enzymes level after administration of 
50 mg/kg PR compared to control. Moreover, the rats 
treated with PR and TR combination show a significant 
decrease of AST (p <0.001) and ALT (p <0.05) enzymes 
level in serum compared to TR alone group. In addition, 
the rats treated with PR and CB combination show 
a significant decrease of AST (p <0.001) and ALT (p 
<0.05) enzymes level in serum compared to CB alone 
group (figure 1). These results confirmed that propolis 
have a hepatoprotective effect on the liver against TR 
and CB induced hepatotoxicity, this hepatoprotective 
effect of PR may related to its antioxidant activity. The 

results of PR effects on the liver are consistent with 
previous studies on propolis protective effects on the 
liver16 -18. 

Histopathological study ofLiver function in adult 
female rats exposed to various treatments:

The liver tissue investigation of the control group 
displayed normal histological construction of the liver. 
Hepatic lobules that consisted of hepatocytes organized 
in hepatic cords radiating to the periphery of the 
lobulefrom the central vein. The sinusoids separate the 
cellular cords, as shown in (figure 2a). 

The section of liver from female rat treated with 
50mg/kg body weight of propolis revealed a significant 
improve compared with other groups. Therefore, clear 
no changes notice shows normal histological structure 
such as hepatocytes, lobules of liver and cellular cords 
separated by sinusoids (figure 2b). 

Liver of rats treated with CB (0.01 mg/g) revealed 
narrow central veins with congestion andirregular 
arrangement of hepatocyte with pyknotic nuclei and 
liver sections, in addition to enlarged sinusoid spaces 
(figure 2c). While the liver of rats treated with PR + 
CB showed the effect of moderate central vein narrow 
with normal hepatocytes compared with control non-
treated group (figure 2f). These histopathological results 
are consistent with the biochemical tests in this study, 
indicated the hepatoprotection effect of PR against CB 
induced hepatotoxicity. 

The liver of rats treated withTR (0.1 µg/g) revealed 
damages included clear enlarged central veins and 
cytoplasmic vacuolization (figure 2d). While the liver 
section of female rat treated with TR + PR displayed 
normal lobular construction with central vein and 
radiating hepatic cords compared with plate treated with 
CB or TR alone (figure 2e). These histopathological 
results are consistent with the biochemical tests in 
this study, indicated the hepatoprotection effect of PR 
against TR induced hepatotoxicity. 

To the best of our information, this is anoriginal 
study about the comparisons and combinations of PR 
with CB or TR effect on the liver. 
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Figure 1:Changes in A (AST) and B (ALT) levels after exposure to PR (propolis), CB (carbimazole), TR 
(levothyroxine), PR+CB and PR +TR treatments. Values are stated as mean ± SEM (***p<0.001, **p<0.005, 

*p<0.05). 

Figure 2: Light micrograph for liver (stained with 
H and C) 20X. (a) Control,shows normal central vein 
(black arrow) and hepatocytes (thin arrow) arranged 
in irradiation manner. Normal sinusoid space (head 
arrow),(b)Propolis (PR) (50 mg/kg) shows normal 
central vein (star), hepatocytes (black arrow) and 
normal sinusoid spaces (white arrow).(c)Carbimazole 
(CB) (0.01 mg/g) revealed narrow central veins with 
congestion (red star), pyknotic nuclei (head arrow), 
and enlarged sinusoid spaces (red arrow).(d) Thyroxin 
(TR) (0.1 µg/g) revealed enlarged central veins (white 
star), pyknotic nuclei (white arrow), enlarged sinusoid 
spaces (red arrow). (e) PR + CB treatment showing 
narrow central vein (star) and normal hepatocyte (thin 
arrow). (f) PR + TR treatment show normal histological 
structure of central vein (thick arrow) and surrounding 
hepatocytes (thin arrow). 
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Abstract

This study was conducted to find out the effect of different doses of Pulmocodin on the physiology of parts of 
the reproductive system of white male rats. The experiment included administering the Pulmocodin to male 
white rats by mouth at concentrations (0.325 ، 0.487، 0.650) (Mg/kg), for a period of 3-6 weeks for each 
concentration. The study recorded the presence of weight changes of the body in addition to physiological 
changes, as it included results of the experiment were, changes in the levels of hormones (Testosterone, 
prolactin, LH, FSH) at the middle and end of the experiment. 

Keywords: Pulmocodin, Testis, Albino Rats

Introduction

the counter drugs are medications that are safe 
and effective for use by the general public without 
seeking treatment by a health professional. Popular 
examples include pain relievers, cough suppressants 
and antihistamines. Over the counter medicines treat a 
variety of symptoms due to illness including pain, coughs 
and colds, diarrhea, heartburn, constipation, acne, and 
others.OTC drugs have various medical uses and effects, 
treating mild pain to motion sickness. Some abuse OTC 
drugs to self-medicate for mental illnesses like anxiety 
and depression and cough medicines. Abusing these 
medications can also give users an euphoric “high” or 
hallucinations. Any use outside of what’s recommended 
is considered abuse. Pulmocodin, one of the OTC 
drugs made in Iraq, used as cough suppressor and to 
treat Respiratory tract symptoms, each 5 ml contain: 
Guaifenesin 100mg, Chlorpheniramine Meleate 1mg, 
Phenylephrine HCL 5mg and Codeine Phosphate 10mg. 
Guaifenesin is a glyceryl guaiacolate with expectorant 
effects (1). Guaifenesin increases respiratory tract mucus 
secretions, acts as an irritant to gastric vagal receptors 
and recruits efferent parasympathetic reflexes that 
cause glandular exocytosis. This agent reduces the 
viscosity of mucus secretion by reducing adhesiveness 
and surface tension as well as increasing hydration 
of mucus. Chlorpheniramine is an antihistamine that 

reduces the effects of natural chemical histamine in 
the body and help the body to relax (2). Histamine 
can produce symptoms of sneezing, itching, watery 
eyes, and runny nose. Phenylephrine is a medication 
primarily used as a decongestant, to dilate the pupil, to 
increase blood pressure, and to relieve hemorrhoids (3). 
While marketed as a decongestant. Codeine belongs to 
the class of medications called narcotic analgesics It 
is used to relieve mild-to-moderate pain, anti-cough 
and diarrhea(4,5). It works by blocking pain signals that 
are sent out by the brain to various areas of the body. 
Codeine is also used to control coughing that is not 
controlled by non-narcotic cough suppressants. It works 
by acting on the brain to dull the cough reflex. Codeine 
is one of the opiate drugs that are used to treat acute and 
chronic pain. While they can be effective when taken as 
directed, opiates pose a major risk of addiction among 
their users. The presence of Codeine as one of the main 
contents led many people abuse Pulmocodin to obtain 
the euphoria effect and due to it’s cheap price of this 
local manufactured cough drug. 

Materials and Methods

Prepare the dose:

The Pulmocodin cough syrup available in the 
markets and is consumed by adolescents & adults to 
treat cold symptoms & cough by taking 1 teaspoonful 
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twice per day , but to get the euphoria effect the dose 
should be inflated depend on the way of abusing the 
Pulmocodin by users which is a bottle (100 ml), half of 
the bottle (50 ml ) or a bottle and a half (150 ml ). noting 
that the average weight of the rat was 350 g. The doses 
were prepared using the following equation:

 X / rat weight = dose given / 100 

Experiment animals: 

56 adult white male rats aged (8-10) weeks, with an 
average weight of about (360-450 g), were used in this 
study, obtained from the Animal House of the Cancer 
Research Center. The animals were placed in plastic 
cages and their floors were covered with sawdust. The 
cages were cleaned in terms of replacing sawdust twice 
during the week, and the cages were sterilized with 
disinfectants to avoid diseases. During the experiment 
stages, all animals were subjected to similar laboratory 
conditions in terms of continuous ventilation and lighting 
(12 hours of light and 12 hours of darkness), and the 
temperature ranged between (22-25 ° C) and humidity 
between (40-60%). Water and suspension were given. 
Towards continuous duration of the study. 

Experimental groups:

The animals were divided randomly into four groups 
(each group contains 14 animals). the animals were 
given Pulmocodin with concentrations of (0.325 ، 0.487، 
0.650)) mg/kg). Administrated as aqueous solution of 
the substance orally. 

Blood collection:

Blood was collected in two stages (three weeks 
and six weeks) from the animals by a heart stab 
method while they were alive. The blood was kept in 
anticoagulant tubes (EDTA tube), then it was placed 
in a cooled centrifuge at a rate of 3000 rpm / minute 
at a temperature of 25◦C for a period of 10 minutes, in 
order to obtain the serum, after isolating the serum in 
sterile tubes, tests were performed to see Levels of the 
following hormones (Testosterone, Prolactin, LH, FSH) 
were done at the Biotechnology Research Center / Al-
Nahrain University. 

Statistical Analysis

The Statistical Analysis System- SAS (2012) 
program was used to detect the effect of difference 
factors in study parameters. Least significant difference 
–LSD test (Analysis of Variation-ANOVA) and T-test 
was used to significant compare between means in this 
study (6). 

Results and Discussion 

Changes in Body Weights

Statistical results of the experiment showed a 
significant increase (p <0.05) in the average body 
weight after treatment with Pulmocodin (after 3 weeks 
and 6 weeks) for concentrations (0.325 ، 0.487، 0.650 
mg / kg) compared with control group, as shown in 
table (1). Evidence from both preclinical and clinical 
studies demonstrates that chronic opioid exposure is 
associated with increased sugar intake. Preclinical 
research has attempted to refine the potential pathways 
and mechanisms of action through which opiates may 
regulate sugar intake, and how sugar consumption 
may affect the endogenous opiate system. Preclinical 
animal studies suggest that direct action of mu agonists 
at the nucleus accumbens shell, hypothalamus, and 
paraventricular nucleus is associated with development 
of sweet preference (7,8). This process possibly involves 
GABA-b ( G-Protein coupled receptors for gamma-
aminobutyric acid )activity in the ventral tegmental 
area (9). Consumption of palatable foods, especially on 
intermittent schedules, is associated with acute binding of 
the endogenous opiate B-endorphin in the hypothalamus, 
accumbens shell, cingulated, hippocampus, and locus 
ceruleus of rats (7,10). Furthermore, in rats, intermittent 
access to sucrose leads to decreased enkephalin MRNA 
production (11). It is theorized that this down-regulation 
of enkephalin MRNA production may be associated 
with increased mu-opiate receptor agonism associated 
with the rats’ sugar intake (12). The preference for sugary 
foods resulting from opiate administration may lead 
to increased consumption of such foods, and possibly 
accumulation of excess body fat and weight gain. 
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Table (1): the effect of Pulmocodin for the period (three and six weeks) on the body weights of rats and a 
comparison of changes between the first and second periods. 

Group 
Mean ± SE of Body weight (g)

Before dosage Period 1 Period 2

Control 368.50 ± 3.50 b 389.00 ± 2.00 d 421.00 ± 4.00 c

LD: 0.325 ml 380.00 ± 2.00 b 420.50 ± 1.50 c 485.00 ± 3.00 b

MD: 0.487 ml 387.50 ± 7.50 b 438.50 ± 1.50 b 502.50 ± 12.50 b

HD: 0.650 ml 410.00 ± 5.00 a 512.00 ± 2.00 a 591.00 ± 11.00 a 

LSD value 19.385 * 6.941 ** 34.132 **

P-value 0.0267 0.0001 0.0008

Means having with the different letters in same column differed significantly. * (P≤0.05), ** (P≤0.01).

The means that carries different letters within 
the same column differs significantly between them. 
n represents the number of animals. * (P≤0.05), NS: 
Non-Significant 

The effect on the level of hormones in male rats:

Testosterone: 

In this experiment, a significant increase (P≤0.01) 
was found in the testosterone concentration of animals 

treated with Pulmocodin and for concentrations (0.325 
، 0.487، 0.650 mg / kg) after three weeks, and it did not 
show a significant difference after six weeks, as shown 
in the table (2). As Pulmocodin may be couldn’t have 
an effect on testosterone through there is no effect on 
Leydig cells. In the rat, the fetal Leydig cells begin to 
produce testosterone by gestational day 15.5, with peak 
production just prior to birth. In the mouse, the fetal 
Leydig cells produce androstenedione which is then 
converted into testosterone by the fetal Sertoli cells 
(13,14,15). 

Table (2): The effect Pulmocodin for period (three and six weeks) on the Testosterone concentration in rats, 
and a comparison of changes between the first and second period. 

Group
Mean ± SE of Testosterone (ng/dI)

Period 1 Period 2

Control 2.30 ± 0.10 d 2.30 ± 0.10 b

LD: 0.325 ml 2.77 ± 0.02 c 2.31 ± 0.05 b

MD: 0.487 ml 5.04 ± 0.02 b 1.25 ± 0.25 c

HD: 0.650 ml 7.68 ± 0.02 a 3.78 ± 0.03 a

LSD value 0.2045 ** 0.5418 **

P-value 0.0001 0.0001

Means having with the different letters in same column differed significantly. ** (P≤0.01).
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The means that carries different letters within 
the same column differs significantly between them. 
n represents the number of animals. 
* (P≤0.05), NS: Non-Significant 

Prolactin hormone:

In the first three week, the results showed a 
significant decrease (P≤0.01). in the concentration of 

prolactin hormone for animals treated with Pulmocodin 
for concentrations (0.325 ، 0.487، 0.650 mg / kg) during 
the first period compared to the control group, but after 
six weeks an increase of the concentrations of Prolactine 
hormone for animals treated with Pulmocodin, this may 
be related to the relationship between the two hormones 
testosterone and prolactin is close as shown in table (3). 

Table (3): The effect of Pulmocodin for period (three and six weeks) on the prolactin concentration in rats, 
and a comparison of changes between the first and second Period. 

Group 
Mean ± SE of PRL (ng/ml)

Period 1 Period 2

Control 2.100 ± 0.100 a 2.100 ± 0.100 a

LD: 0.325 ml 1.015 ± 0.005 b 1.005 ± 0.005 b

MD: 0.487 ml 1.015 ± 0.015 b 1.010 ± 0.010 b

HD: 0.650 ml 1.200 ± 0.200 b 2.140 ± 0.140 a

LSD value 0.4401 ** 0.3385 **

P-value 0.0063 0.0001

Means having with the different letters in same column differed significantly. ** (P≤0.01).

The means that carries different letters within 
the same column differs significantly between them. 
n represents the number of animals. 

* (P≤0.05), NS: Non-Significant. 

Luteinizing hormone (LH):

In this experiment, a significant increase (P≤0.01) 
was found in the LH hormone concentration of animals 

treated with Pulmocodin and for the concentrations 
(0.325 ، 0.487، 0.650 mg / kg) during the six-week 
period as shown in the table )4). Although, the previous 
study observed that chronic codeine administration in 
rabbits led to enhanced sexual motivation and copulatory 
locomotor activity, as well as reduced copulatory 
efficiency, fertility index, and serum level of testosterone 

Table (4): The effect of Pulmocodin for period (three and six weeks) on the LH concentration in rats, and a 
comparison of changes between the two periods. 

Group 
Mean ± SE of LH (IU/L)

Period 1 Period 2

Control 2.00 ± 0.10 b 2.00 ± 0.10 b 

LD: 0.325 ml 4.12 ± 0.02 a 1.88 ± 0.11 b

MD: 0.487 ml 1.005 ± 0.01c 1.00 ± 0.00 c

HD: 0.650 ml 1.125 ± 0.03 c 5.46 ± 0.06 a
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LSD value 0.2064 ** 0.3181 **

P-value   0.0001 0.0001

Means having with the different letters in same column differed significantly. ** (P≤0.01).

The means that carries different letters within the same column differs significantly between them. n represents 
the number of animals.

Cont... Table (4): The effect of Pulmocodin for period (three and six weeks) on the LH concentration in rats, 
and a comparison of changes between the two periods. 

* (P≤0.05), NS:  Non-Significant 

Follicle stimulating hormone (FSH):

In the first three weeks, the results showed non-
significant differences in the FSH concentration of 
animals treated with Pulmocodin and for concentrations 
(0.325 ، 0.487، 0.650 mg / kg) compared to the control 
group. 

In the six weeks period, a significant increase 
(P≤0.05), was found in the FSH concentration of 
animals treated with Pulmocodin and for concentrations 
(0.325 ، 0.487، 0.650 mg / kg) as shown in the table 

(5). The increase of FSH hormone concentration is may 
be due to the hypothalamic–pituitary axis is constantly 
under the effect of multiple substances including 
neurotransmitters, steroid hormones and endogenous 
opioids. Exogenous opioids exert an effect on the same 
receptors as endogenous opioids and have been shown to 
interfere with the release (including its pulsatile nature) 
of GnRH (16,17) It has been suggested that morphine 
inhibits the biosynthesis of GnRH.(17) Opioids also 
decrease the negative feedback of sex steroids on the 
anterior pituitary, as well as its response to GnRH. (16) 
In contrast, FSH secretion is not, or only minimally, 
affected. 

Table (5): The effect of Pulmocodin for period (three and six weeks) on the FSH concentration in rats, and a 
comparison of changes between the first and second Period. 

Group 
Mean ± SE of FSH (IU/L)

Period 1 Period 2

Control 1.010 ± 0.010 a 1.010 ± 0.010 b

LD: 0.325 ml 1.005 ± 0.005 a 1.015 ± 0.015 b

MD: 0.487 ml 1.010 ± 0.010 a 1.015 ± 0.015 b

HD: 0.650 ml 1.005 ± 0.005 a 1.070 ± 0.010 a

LSD value 0.031 NS 0.0501 *

P-value 0.9352 0.0476

Means having with the different letters in same column differed significantly. * (P≤0.05), NS: Non-Significant.

The means that carries different letters within the same column differs significantly between them. 
n represents the number of animals.

* (P≤0.05), NS:  Non-Signific 
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Conclusion 

High doses of Pulmocodin are considered misuse of 
the drug because it is used more than the recommended 
dose, as Pulmocodin affected body and Testis as well 
as epididymis weight by increasing concentrations and 
the dosing period, also Pulmocodin affected fertility of 
males rats, as the number of births decreased with the 
increase in concentration and dosing period.
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Abstract

Background and Objectives: Otolaryngologists usually encounter foreign bodies pediatricians, and 
preliminary care physicians. In this study,determining the prevalence of foreign body types in the ear, nose, 
and throat is the goal.

Methods: This study is a descriptive-analytic kind of study based on hospital information that was taken 
from patients with foreign bodies in ear, throat, and nose referred to ENT Emergency Department of Imam 
Khomeini Hospital in Ahvazduring 1396 and 1397.Registered hospital records are used to determine the 
number of patients with foreign bodies in the ear, throat, and nose. Also, Socio-demographic data were 
collected prospectively using a pre-designed questionnaire. Descriptive and analytical statistical methods 
(using SPSS version 22.0) were used to input and analyze data collected from 4257 patients. 

Conclusion: Foreign bodies in the ears, nose, or throat are frequent in the emergency services of 
otorhinolaryngology (ENT). The most common site of FB accommodation is in the Throat. FB of the ear, 
nose, and throat should be handled properly to avoid complications.

Keywords: Foreign body, Otorhinolaryngology, Prevalence, ENT, Patients 

Introduction

The Foreign Body (FB) as saying goes, is physically 
located where it should not be, and if care is not taken 
quickly and clinically, with just its presence it can cause 
damage(1, 2). Foreign Body is known as one of the most 
common Otorhinolaryngology diseases in the ENT(3). 
Although it is more common in children, it may occur 
at any age(1, 3). Naturally, the type of foreign body is 
different in each of the ages; in children, things that a 
child will play with such as beads, various pieces of toys, 
coins, etc. can act as a foreign body(4). While in adults, 
foreign bodies are usually fishbone, red meat bones, or 
artificial appliances. Most FB in the ear and ears channel 
can easily be removed by simple maneuvers in the 
emergency department and donot need more actions like 
anesthesia(4, 5). The entrance of foreign bodies to the ear, 
throat, and nose occurs due to various factors such as 
curiosity to discover body cavities, fatigue, play, mental 
retardation, and lack of care(6, 7). Patients that visit 

Otorhinolaryngology emergencies with foreign bodies 
in the ear, nose, and throat patients are 11%(5). Foreign 
bodies are much more common in children under the 
age of 5 years. Different methods have been advised and 
used for removing foreign bodies from the ear, throat, 
and nose(2, 8). The most common solutionfor removing a 
foreign body from the ear include ear washing, forceps, 
narrow hooks, and suction. Live insects must first be 
killed with a solution and then must be ejected by ear 
washing. In the nose, extraction of foreign objects is done 
using a hook, special forceps(8, 9). General anesthesia is 
used forthe removal of foreign bodies in the throat and to 
do this forceps and in the larynx and esophagus is often 
used(8, 10). Although the removal of the foreign body is 
often done simply, it is necessary to consult an ENT 
specialist because of the potential complications that may 
occur in the process(11). The removal of the foreign body 
from the ear, throat, and nose depends on some factors, 
such as the location of the foreign body, the foreign body 
type, and the physician’s skill. Due to the age that this 
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diseaseappeared and the location of the foreign body, the 
type of foreign bodies are different(12). Foreign bodies 
are found in the ear, nose, and throat, and are divided 
into living or non-living forms. Non-living foreign 
bodies are also divided into organic or non-organic and 
hydrophilic or hydrophobic forms(13). In general,foreign 
bodies in both children and adults are common,but small 
objects such as stones, plastics, and cleaners are common 
in children. The consequences of FB injuries vary from 
low-impact disorders with or without hospitalization to 
death. The variability is related to various agents, such 
as the chemical composition, shape, and size of the FB 
and the anatomical site involved(5, 14). So, this study aims 
to determine the prevalence of foreign body types in the 
ear nose and throat.

Methods

This study is a descriptive-analytic kind of study 
based on hospital information that was taken from 
patients with foreign bodies in ear, throat, and nose 
referred to ENT Emergency Department of Imam 
Khomeini Hospital in Ahvaz during 1396 and 1397. 
The criteria for entering the study are all participants 
with a foreign body in the ears, throat, and nose referred 
to the ENT emergency department and the criteria 
for studywithdrawal are patients’ dissatisfaction that 
is recorded in medical information of the patients. 

Registered hospital records are used to determine the 
number of patients with a foreign body in the ear, throat, 
and nose, and then these records are usedto find sex, 
age, location of the foreign body in the ear, throat, or 
nose, and the adverse effects of itin the patients. After 
collecting completed questionnaires, the data were 
encoded and entered into SPSS software version 22, and 
then these dates were reviewed with considering statistic 
models such as average, standard deviation, frequency 
and frequency percentages, and analytical statistical 
tests including chi-square test, two independent samples, 
one-way ANOVA and logistic regression. This process 
wasdone at a significant level of 0.05. 

Results

During the study period, 4257 of the patients who 
had a foreign body in the ENT area referred to Imam 
Khomeini hospital of Ahvaz; in table 1 we brought that 
2426 of them were men and 1831 of them were women. 
Also, according to the table 1, of these 4257 people, 
648 patients (15%) had a foreign body in the ear; 1529 
patients (35%) had a foreign body in the nose and 2080 
patients (50%) had a foreign body in the throat. As you 
see in table 2,the foreign body was taken out in 3661 
patients (85.3%) without local anesthesia (LA) and only 
596 patients (14.7%) required general anesthesia (GA).

Table 1. Distribution of ENT foreign bodies by site, gender, and age groups

Gender Age

Total

Male Female <5 5-14 15-25 26-40 40-60 >60

Swallowed FBs 1236 844 315 174 94 167 741 589 2080

Nasal FBs 897 632 757 502 89 - 39 142 1529

Aural FBs 372 276 179 264 79 86 9 31 648



2078    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 2. Methods of removal ENT foreign bodies

Removal under LA Removal under GA Total

Swallowed FBs 1752 328 2080

Nasal FBs 1348 181 1529

Aural FBs 561 87 648

Foreign Body in the ear

Of all the patients examined 648of them had a 
foreign body in their ears. Of these648 patients, 443 
(68.4%) were children under the age of fourteenth. FB 
in-ear 475 Cases (73.4%) in the right ear and 173 cases 
(26.6%) were observed in the left ear. In 38.5 percentages 
of patients, there were no symptoms. Other patients 
referred tosuffered from ear bleeding, tinnitus, hearing 
impairment, otitis, and ear infections. All FBs were 
visible by direct vision with or without otoscopes help. 
In 284 cases (43.8%), attempts were made to remove the 
FBs before they were referred to the hospital. 

Foreign Body in the nose

1529 patients were observed that 897 of them 
(58.6%) were male and 632 of them (41.4%) were 
women. In total757 (49.5%) cases were children under 5 
years old and 502 (32.83%) cases were children aged 5 
to 14 years old. In all the patients, 862 (56.4%) of them 
suffered from a FB in the right cavity of the nose and 
667 (43.6%) of them suffered froma foreign body in the 
left cavity.Bean seed the most common type of FB in the 
nose. Looking for that pebble, eraser, and rosary beads. 

Patients either confessed the presence of FB in their 
nose or their parent-reported it referred to hospitals 
while suffering from, localized pain, unilateral invasive 
degeneration in cases of negligence of FB, nosebleeds, 
and other symptoms (inflammation of the nasal mucosa, 
nasal obstruction, and swelling). Most FBs were visible 
directly. The nasal endoscope was used to remove deep 
FBs. unsuccessful attempts to remove nasal FBs before 
going to a hospital in 1220 Patientswere seen (79.8%). 
Out of 1529 cases of FB in the nose 1348 were taken 
out by ENT with or without local anesthesia with direct 

vision by hook, pant, and suction. Only 181 needed for 
GA because the patient did not cooperate or the FB was 
in a deep position. 

Some of the Types of a foreign body stuck in the 
patient’s nose were beans, peanuts, corn, and chickpeas, 
and 338 had a non-slipping FB such as erasers, 
paper, sponge, plastic, and metal objects. Of the total 
1529patients suffering from this disorder,the foreign 
body was in their noses,most foreign bodies were 
removed with the help of Decongestant in ER and OPD. 
Only of 181, the patient needed GA to take out the FB.

Foreign Body in the Throat

Of all the patients referred to the hospitals, 2080 
patients swallowed foreign bodies. The meat bone/
bolusin the form of chicken, mutton, or cattle meat was 
the most common type of FB, and the cricopharyngeal 
junction was the most common position in 578 (27.8%) 
number of patients. The other parts of FB impact 
are the oral cavity, oropharynx, hypopharynx, and 
thoracic esophagus.All the ingested foreign bodies were 
inanimate, with 1449 (69.7%) being organic and 631 
(30.3%) being inorganic. Organic substances include 
meat and bone (fish, chicken, mutton, and cattle meat) 
and non-organic objects includea denture, coins, plastic, 
and metal objects. People aged above 60 yearswere the 
most common patientswho suffered from a foreign body 
in the pharynx, and from them,1061 patients suffered 
from FB impaction.Among all the patients who ingested 
an FB, 328 patients (15.7%) required GA under GA for 
FB removal.

Extraction and removal of FBS are not always easy 
and requires skill and properinstruments. In this study, 
most of the foreign bodies in the nose and ear were 
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removed in ER or OPD with/ without the help of LA.4257 
of patients that suffered from foreign bodies in their ear, 
nose, or throat, 596 number of them (14.7%) needed GA 
and in 3661 Number of them (85.3%), foreign bodies 
were removed with/without the help of LA. 

Discussion

Adults and older children usually give a record of 
FB accommodation in ENT. But younger children are 
taken to the clinic by parents or anxious family members. 
The shape, size, and composition of FB can vary greatly, 
and symptoms can range from asymptomatic to serious 
life-threatening illness.An emerging problem in the 
population, especially in the pediatric age group, due 
to their human and social costs can be represented by 
injuries to the ear, nose, and throat.

In this study, the age group most affected was age 
<14 years, similar to the results found in many other 
studies (2, 5, 6, 14, 15). This may be due to the tendency 
of young children to accidentally or intentionally 
place objects in natural orifices of the body. Similarly, 
insertion of FB by young children may be exacerbated 
by boredom and frustration, or they may also imitate the 
unhealthy habits of the ears and noses that adults choose 
(9, 13).

Many studies in the literature reported that FB of 
the throat is the most prevalent. In the present study, 
Swallowed FBs were the most common (50%), followed 
by nasal FBs (35%) and, finally, ear FBs (15%). In our 
study, the most common site of accommodation of FB 
was the throat, which is in corroboration with other 
studies that reported similar rates of occurrence of ENT 
FBs(2, 5, 14).

The key to a successful elimination is immobilization. 
The rapid atraumatic elimination of FB is a real challenge 
for ENT physicians. The therapeutic success depends on 
several factors, but there is no solid evidence to indicate 
that a specific elimination method should be performed 
on others.In our study, FB was eliminated with or 
without LA in 85.3% of patients; 14.7% of the patients 
required removal under GA. In our study, the need for 
GA to eliminate FB was similar to the rates reported in 
the literature (<30%). 

Bhatta and colleagues (2017) examined the type 
of foreign body involved in the ear, throat, and nose; 
the results of this study indicated that out of 211 
patients referred, 118 were male and 93 were female. 
It was proved that of all the referred clients, they had 
a foreign body in the nose (40.2%), ear (34.1%), and 
throat (24.1%). The most common foreign bodies taken 
out were plant seed (41.6%), plastic parts (20.8%), 
and insects (13.8%). Most foreign bodies entered the 
throat included coins (58.8%) and bones (39.2%)(16). 
In our study, Swallowed FBs were the most common 
(50%), followed by nasal FBs (35%) and, finally, ear 
FBs (15%). Ingestion of foreign bodies is common 
among children, but it is also frequently observed in 
adults with intellectual disabilities or mental illness. In 
2014, Ray et.al. reported that the most common FBs 
are Coins (24.85%), Fishbone (15.56%), and plant seed 
(14.67). 19.4% of the patients in their study required 
GA to facilitate the removal of FB. The most common 
FBs in our study were beans, followed by beads, and 
stones.Beads, buttons, toy parts, pebbles, candle wax, 
food, paper, cloth, and disc batteries are common nose 
FB mentioned in the literature.Using forceps, hooks or 
suction catheters, you can directly observe most of the 
nose FB (14). In this study, common nasal FB included 
beads, stones and beans.The FB observed in the nose in 
our study were found mainly in children under 14 years 
of age (82.33%). These findings are consistent with the 
literature (2, 9, 13, 14, 16). Contrary to FB in the ear, men 
(867 cases –58.6%) had a higher incidence than women 
(632 cases –41.4%).These results are in contrast with 
the study of El-Taher(5). They mentioned, FB in the nose 
in females (105 cases - 54.69%) had a higher incidence 
than males (87 cases - 45.31%). 

Conclusion

Foreign bodies in the ears, nose, or throat are frequent 
in the emergency services of otorhinolaryngology. 
Adequate visualization, the right equipment, a 
cooperative patient, and a skilled physician are the keys 
to the successful extraction of a foreign body. The site of 
impact, size, and shape of the FB is important to plan the 
management protocol. 
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Abstract

Mycotoxins are secondary by-products of mold metabolism and are accountable for human and animal 
mycotoxicosis. The most serious trichothecenic mycotoxin is the fungal T-2 mycotoxin. T-2 mycotoxin 
impaired nutrient absorption, metabolism, and then, eliciting severe oxidoreductive stress. Diet plays a key 
role beyond the supply of nutrients in order to promote animal and human health. Organic acids have been 
commonly used to exert antioxidative stress capacity in the liver and gut ecosystem. This study is planned to 
explore, the competence of using (X-MoldCid®) during chronic T-2 mycotoxicosis course in rat. Rats were 
allocated into 4 main groups, (CN-Gr), negative control and was allowed for the free access to the normal 
rats chow and the tap water for 90 days. (OAC-Gr), which was assigned as the organic acids positive control 
and was allowed for the free access to normal rat chow and (X-MoldCid®) in the tap water for 90 days 
.Group 3 or (T2-Gr) and was given the T2 contaminated chow ad libitum and group 4 (T2+OAC-Gr) .Each 
one of the four groups was subdivided into two subgroups (n=7) that one was sacrificed on day 45 (Subgroup 
A) meantime the remaining rats (Subgroup B) maintained until finishing of the entire study period (90 days). 
In T2 intoxicated group, liver histopathological findings revealed, lesions of reversible types (hydropic and 
fatty degenerations) while intestinal histopathological findings revealed, lesions of hyperactive goblet cells 
with sever slaughing of epithelia. In T2+OAC-Gr, the ultimate efficacy of organic acids success in limiting 
the apoptotic activity and preventing hepatic necroinflammatory changes which were in accordance with 
the improvement of antioxidative status, liver and intestinal function enzymes and other serum biochemical 
estimated tests. The total results of this study have been clarified the regenerative and antioxidant potentials 
of (X-MoldCid®) in coping with T2-toxin mediated intestinal lesions and hepatotoxicityin rats.
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Introduction

Mycotoxins are a toxic metabolites introduced 
though various cast varieties forms usual microflora 
of agricultural crops and products. Usually this results 
when toxin-producing fungi grow in crops and feed 
mostly in climates with extremely temperature and 
humidity ]1[. A one fungal varieties and two more fungal 

varieties may introduce two mycotoxin [2,3[. Today, four 
hundred mycotoxins or more will be found but the most 
studied are trichothecenes (T-2 toxin and HT-2, toxin 
deoxynivalenol]4[.Trichothecene family presents of 
enormous range of toxins, like T2 the first to achieve it 
amidst many toxic elements of the groups as resemble 
many mycotoxins and their metabolites influence 
the gastrointestinal order, skin, liver[5]. T2 toxin is 
essentially existed in crops grains, like barley, maize, 
wheat, and chiefly in oats]6,7[. In domestic animals, the 
sensitive for this kind toxin varying from animals, and top 
sensitive being, reproductive, immunological [8 [. In rats, 
subchronic or chronic influences is seen in uncover to 
T-2 toxin in dosages from 0.3 mg/kg bulk, that includes 
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variety blood parameters and damages in the esophageal 
parts [9]. In 2007, 2013 the researchers findings, that 
T-2 toxin, could be cytotoxic to cells divided and could 
stop protein and DNA forming, causes apoptosis and 
necrosis [10,11[. On the other hand, when chickens fed 
by nutrients include T-2 toxin, cytomorphosis and a big 
distance of necrosis happened in proliferative range in 
the epiphyseal piece ]12[.Organic acids are type of short-
chain fatty acid, most of which was used for tenths of 
years to maintain nutrients and obstacle the growth of 
microbes (fungi and bacteria) ]13,14[. The mechanism 
of action of organic acids on mycotoxin type T2 based 
by the activation of growth and immunity indirectly, 
whether by eliminating the fungi inside the food and 
body and not provide a suitable center for its activity 
]15- 17[. The use of organic acids has great influence on 
the act of broiler chicken [18[, support of food benefit 
and breed and feed transform complement ]19[. People 
in world need healthy and nutritious poultry products 
free of innate toxins with organic acids provide that 
[20-22]. Organic acids supplementation is informed to 
lowering colonization of pathogens and making of 
toxic metabolites] 23[. Organic acids are existed widely 
tissues of animals and vegetables [24[. It was informed 
that propionic, formic, citric, lactic and ascorbic acids 
grew foods digestibility without damaging influence]25[.
The organic acids (X-MoldCid®) are contains (Acetic 
acids E260., Propionic acid E280., Formatic acid E236., 
Phosphoric acid E238., and Lactic acid E270 produced 
by XVET® farm, Germany company reduce mold 
and bacteria growth also promotes poultry gut health. 
Therefore; this study shall shed light on dark areas of the 
effectiveness of organic acids against T2-mycotoxicosis 
in rats. 

Materials & Methods

Materials

The T2 contaminated diet was obtained from 
Scientific Laboratories of Beetar Sun Co Ltd. (The 
Group) Company, Baghdad-Iraq. A T2 contaminated 
diet level of (470 ppb) was determined by (Veratox® 
brand of diagnostics from Neogen® which are 
quantitative microwell enzyme-linked immunosorbent 
assay (ELISA) exams). The organic acids (X-MoldCid®) 
are contains (Acetic acids E260., Propionic acid E280., 
Formatic acid E236., Phosphoric acid E238., and Lactic 

acid E270 produced by XVET® farm Germany. 

Chemicals

The elements used were of class quality and were 
manufactured by Sigma-Aldrich. Exclusively, all the 
working solutions were formulated using deionized 
water. SOD, CAT, and GSH-PX test sets were obtained 
by Nanjing Key Gen Biotech. Co. Ltd. (Nanjing, China).
Concurrently, ALT, AST and ALP enzymes assay kits 
are purchased from (Bio-Merieux Laboratory Reagents 
and productions, France). 

Animals 

Male rats (n=56) of Wister strain (150-165g) were 
obtained from the Animal House, College of Pharmacy, 
University of Baghdad. The animals were allowed to 
acclimatize for 2 weeks in under controlled conditions 
(21±2C, with a 55%±5% humidity and a 12h light/12h 
dark.

Treatments

Fifty six males randomly divided into four main 
groups (n=14), viz; the negative control or (CN-Gr), 
which was fed usual nutrition and water Ad libitum for 
ninety days. The positive control or (OAC-Gr), which 
assigned as the organic acids (X-MoldCid®) and was 
allowed for the free access to normal rat chow and 
(X-MoldCid®) in the tap water (6ml/rat every 5 days) 
for 90 days,(T2-Gr) was given the T-2 contaminated 
diet ad libitum at a level of (470 ppb) along with 
normal drinking water for 90 days and (T2+OAC-Gr) 
which was given the T2 contaminated rodent’s chow ad 
libitum at a level of (470 ppb) along with organic acids 
(X-MoldCid®) in the tap water (6ml/rat every 5 days) 
for 90 days. Each one of the four groups was subdivided 
into two subgroups (n=7) that one was sacrificed on 
day 45 (Subgroup A) meantime, the remaining male 
rats (Subgroup B) were kept until the complete of the 
research time (90 days). Blood and tissues collections 
were twice done at the complete of (45th and 90th day) 
of the experimental periods. 

Serum Biochemical Analyses

The serum protein level measured by using Bradford 
reaction method (Bradford, 1976) [26], while the liver 
working exams ALP, AST and ALT works are detected 
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using the trade sets obtained from (Bio-Merieux 
Laboratory Reagents and Products, France). 

Measurement of Oxidative/Antioxidative Stress 
Parameters.

Measurement of Oxidative/antioxidative stress 
markers (TOC and TAC) were done according to 
(Erel, 2004) (Erel, 2005) [27, 28] and the commercial 
kits obtained by (Rel Assay Diagnostics®, Gaziantep, 
Turkey). Meanwhile, the oxidative stress index (OSI) 
was measured through dividing the total oxidant 
capacity (TOC) to the total antioxidant capacity (TAC).
The serum level of malondialdehyde (MDA) is defined 
by the way stated by Kikugawa et al., 1992 [29]. It was 
expressed in nmol/ml. Furthermore, the reduced form 
of the glutathione(r-GSH) was measured in the RBCs 
hemolysate using the method described by Ellman in 
(1959) [30] and [31]. On the other hand, the serum activities 
of glutathione peroxidase (GSH-Px), catalase (CAT) 
and the superoxide dismutase (SOD) are analyzed as per 
the spectrophotometric method described by the Randox 
diagnostic’s Kits [32]. 

Histological evaluation of body organs

After the end of treatment, the euthanized animals 
were morally slaughtered by cervical separation. 
Organs were dissected out: livers and small intestines 

then affixed in 10% neutral buffered formalin saline for 
histological examination [33 [.

Analyzing of Statistics

They Includes The Mean Analytical variable ± SE of 
the mean (SEM) then, One-way ANOVA and the Least 
Significant Difference (LDS,s) followed by post hoc 
Branferroni test. All these tests are done using the SPSS 
part 18 statistical package, 2010, (SPSS Inc. Chicago, 
IL, USA). P- Value of less than 0.05 is recognized 
important outcomes. 

Findings

Liver function tests

Liver function tests revealed the absence of any 
important variance in the serum level of the hepatic 
enzymes between (CN-Gr) and (OAC-Gr) (P<0.05)) 
Table 1). Meanwhile, the deterioration in the hepatic 
functions was obvious and significantly different in 
comparison to that of the negative control for the T2 
treated groups (T2 and T2+OAC groups) on days45and 
90 (P<0.05) (Table 1) that it was stronger on day 90 as 
compared to that on day 45 (Table 1). It worth to note that 
co treatment with the OAC has significantly ameliorated 
the hepatic dysfunction in the T2+OAC treated group as 
seen in the results of the AST and ALT levels (Table1). 

Table-1: Hepatic enzymes (Alkaline Phosphatase (ALP), Aspartate Aminotransferase (AST) and Alanine 
Aminotransferase (ALT) tests in serum of rats of all groups at day 45 and 90 of the experimental study.(The 

data are expressed as mean ± SEM). 

Groups

ALP (IU/L) AST (IU/L) ALT (IU/L)

45 Days
N=7

90 Days
N=7

45Days
N=7

90 Days
N=7

45 Days
N=7

90 Days
N=7

CN-Gr 119.66±4.53A 120.14±4.44A 125.15±2.96A 127.33±3.33A 28.44±1.90A 30.35 ±1.84A

OAC-Gr 118.33±2.35A 118.24±2.10A 124.22±3.50A 125.50±2.85A 28.58±1.04A 29.30±1.35A

T2-Gr 140.18±3.93B 318.15±7.88B 140.23±2.55B 277.43±7.22B 38.93±1.56B 98.34±3.77B

T2+OAC-
Gr

137.11±2.92B 315.45±6.20B 138.25±2.81B 165.71±3.45C 29.18±2.18A 55.20±1.90C

(CN-Gr) =negative control group, (OAC-Gr) = Organic acids treated group, (T2-Gr) = T-2 intoxicated 
group and (T2+OAC-Gr) = T-2 intoxicated group+ Organic acids treated groups respectively. 
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(Each value that is not sharing a common 
superscript letter signifies a important variety 
difference with P<0.05). 

The sample size is 7 rats for each group. 

Levels and Activities of Oxidative Stress and 
Antioxidant Biomarkers

Serum MDA and TOC concentrations are 
important (p < 0. 05) higher, and TAC and OSI 
concentrations are reduced (p < 0. 05) in rats intoxicated 
in T2 than in nonintoxicated ones. Additionally, we 
observed significantly higher (p < 0. 05) TAC and 
OSI concentrations in T2+OAC-Gr that post treated 
with OAC compared with T2-GR. Meanwhile, post 

manipulating OAC did not produce that much change 
in the OAC-Gr as compared to that of the CN-Gr. but it 
hindered the T2 induced deterioration in the oxidative 
stress as seen in the results of the T2+OAC-Gr (Table 
2&3). The OAC induced decline was still variety bigger 
than that of the control for the serum levels of MDA, 
TOC and OSI but the decline was comparable and 
insignificantly different to that of the negative control 
for the TAC values (P<0.05) (Table 3). Similarly, post 
treatment of the OAC to the intoxicated rats produced a 
decline in the serum level of the antioxidant enzymes and 
the hemolysate level of glutathione that was significantly 
less than that of the OAC untreated T2 rats and stayed 
bigger from control negative (P<0.05) (Table 3).

Table 2:- Biochemical measurements of Serum Malondialdehyde (MDA), Total Antioxidative Stress ability 
(TAC), Whole Oxidant Capacity (TOC) and Oxidative Stress Index (OSI) for all groups at day 45 and 90 of 

the experimental study. (The results are expressed as mean ± SEM) 

At 45day (n=7) At 90 day (n=7)

MDAnmol/ml.
TOC

(μmol 
H2O2Eq/L)

TAC

(TroloxEqμmol/L)

OSI (TOC/
TAC)

(arbitrary 
unit)

MDAnmol/ml.
TOC

(μmol 
H2O2Eq/L)

TAC

(TroloxEqμmol/L)
OSI (TOC\TAC)

(arbitrary unit)

CN-Gr 18.54±1.11A 13.3±3.52A 1.61±0.27A 0.12±0.81A 19.85±1.30A 14.8±3.68A 1.45±0.21A 0.10±0.75A

OAC-Gr 17.99±1.40A 12.5±2.70A 1.92±0.45B 0.15±0.65B 19.50±1.55A 15.5±2.95A 1.36±0.52B 0.08±0.66B

T2-Gr 26.35±2.35B 19.5±3.64B 0.99±0.64C 0.05±0.02C 38.39±2.17B 23.4±3.55B 0.86±0.22C 0.04±0.95C

T2+OAC-Gr 22.14±1.58C 12.4±4.15A 1.51±0.97A 0.12±0.76A 24.27±1.25C 19.3±3.06C 1.48±0.20A 0.08±0.84B

(CN-Gr) =negative control group, (OAC-Gr) = Organic acids treated group, (T2-Gr) = T-2 intoxicated group and 
(T2+OAC-Gr) = T-2 intoxicated group+ Organic acids treated groups respectively. 

(Each value that is not sharing a common superscript letter signifies a important in statistics variance with 
P<0.05). 

The sample size is 7 rats for each group.
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Table 3: Serum activities of Glutathione peroxidase (GSH-Px), Super oxide dismutase (SOD) with Catalase 
(CAT)) antioxidative stress enzymes together with the RBCs hemolysate reduced glutathione (r-GSH) 

concentrations at days 45 and 90 of the experimental period. (The results showed as mean ± SEM). 

GROUP

At 45 day At 90 day

r-GSH 
(μmol/m) GSH-Px

(U/ml)

SOD

(U/ml)

CAT

(U/ml)

r-GSH

(μmol/m)
GSH-Px

(U/ml)

SOD

(U/ml)

CAT

(U/ml)

CN-Gr 22.07±1.11A 113.4±5.7A 84.54±2.5A 2.99±0.13A 21.05±1.15A 116.5±5.2A 88.83± 2.66A 2.95± 0.16A

OAC-Gr 22.10±1.12A 114.5±6.3A 83.22±2.8A 3.05±0.13A 22.15±1.18A 118.4±5.2A 87.13± 2.13A 3.07± 0.15A

T2-Gr 20.98±1.07A 109.9±4.5B 65.85±1.5B 2.15±0.18B 12.24±1.08B 74.9±5.3B 48.33± 2.11B 1.11± 0.17B

T2+OAC-Gr 21.15±1.73A 114.5±3.5A 75.64±2.4C 2.18±0.13B 16.77±1.01C 103.9±3.8C 68.45± 2.20C 2.11± 0.10C

(CN-Gr) =negative control group, (OAC-Gr) = Organic acids treated group, (T2-Gr) = T-2 intoxicated 
group and (T2+OAC-Gr) = T-2 intoxicated group+ Organic acids treated groups respectively. r-GSH, GSH-
Px, SOD and CAT refer to the blood hemolysate reduced glutathione level, serum level of the glutathione 
peroxidase, superoxide dismutase and catalase respectively. 

(Each value that is not sharing a common superscript letter signifies a important varies P<0.05). 

The volume is 7 rats for each group. 

Liver Histopathological findings

The microscopical histopathological samples of liver 
& intestine obtained from control group revels normal 
architecture ( fig 1 ,2) while in T2 intoxicated group , the 
2 organs show different histopathological lesions, theT-
2 mycotoxin cause a moderate to severe alteration in 
liver parenchyma characterized by degenerative changes 
,hydropic degeneration(accumulation of water droplet 
inside hepatocytes give it ground glass appearance ) 
& fatty infiltration (presence of rounded droplet of fat 
inside the cytoplasm) ,these lesion recorded in different 
lobular segment especially the hepatic centrilobular area 
,fig (3),in less distance the hepatic centri lobular lobe 
show also micro nodular necrosis with infiltration of 

inflammatory cells usually mono nuclear cells fig (3) . 
The histopathological findings of intestinal segment from 
T2 treated group shows catarrhal changes characterized 
by goblet cells hyperplasia and it appear hyper active, 
fusion & desquamation necrosis of villous epithelial 
cells with congestion of blood vessel. Also there is 
an infiltrationof mono nuclear cells in lamina propria 
of mucosal layer of the intestinal wall. Fig 4 after 45 
days from the onset of experiment , the group fed with 
(T2+OAC) , show restricted histopathological changes 
comparing with those of T2 intoxicated one, in liver the 
hepatic cords usually restore its normal architecture, 
mild congestion with less lesion. Fig 5 also the intestinal 
segment revels the role of organic acid in limiting the 
lesion with less toxic effect fig 6. 
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Figure 1: Histopathological section of liver from control group show normal architecture with no evidence 
of any changes (H&E) (X20) 

 

Figure 2: Histopathological section in small intestine from control group with normal criteria & no obvious 
changes (H&E) (x20) 
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Figure 3: Histopathological section in liver from group fed T2 toxin show hydropic & fatty 
change within hepatic cell cytoplasm ,disruption in hepatic architucture with pyknotic nuclei 
as nuclear necrotic changes (H&E)X20  

 

 

Figure 4: Histopathological picture of intestine from group fed T-2 toxin show hyperactive 
goblet cells with sever slaughing of epithelia &  infiltration of mono nuclear inflammatory 
cells in lamina propria & muscularis mucosa (H&E)(X20). 
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Figure 5: Histopathological section in liver of rat fed with (T2 toxin + organic acid) show 
congestion of central vein & less pathological changes (H&E) X20.   
      

 

. 

  

Figure 6: Histopathological picture of intestine from group fed ( T-2 toxin + organic acid) 
show hyperactive goblet cells with mild  infiltration of inflammatory cells in lamina 
propria & muscularis mucosa (H&E)(X20). 
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Discussion

T-2 toxins, very significance mycotoxins that showed 
risk to the globe. Four main molecular working of T-2 
toxin toxicity were suggested. These include obstacles 
of DNA, RNA and protein forming concurrently 
with straight destroys to DNA, promotion of lipid 
peroxidation, promotion of apoptosis and influence on 
gene transformation [34]. It is well known that T-2 toxin 
induces hepatotoxicity, damage to the liver, whether 
hard or continuous, ultimately introduced in high in 
serum contents of aminotransferases which include 
AST and ALT. These enzymes catalyze the transport of 
α-amino groups from aspartate and alanine to the α-keto 
bond of ketoglutaric acid to introduce oxalacetic and 
pyruvic acids respectively, which are vital sharing to the 
citric acid cycle [35]. ALP is an enzyme that transports 
metabolites through cell layers. Liver and bone sickness 
are the dominated of pathological raise of ALP stages 
[36]. 

This study, a highness in liver enzymes ALT, 
AST and ALP1 is noted on 45 and 90 days of oral 
administration of T-2 toxin. This high in liver enzymes 
represented hepatocellular destroys which is resulted 
from T-2 toxin.

Same notes were described by Shinozuka, et 
al. (2006) and Odetunde, et al. (2016) [37, 38]. In our 
experimental design we recorded that organs of animals 
feeds with T-2 toxin show histomorphological changes 
due to functional & morphological effect of toxin [39, 40]. 

The liver is consider as the main target organ (in 
vivo) for the influence of T-2 toxin ,by protein foming 
obstacle & also decrease the performance of important 
enzymes which are play an critical role for metabolism 
of toxic substances [41], these effect will cause focal liver 
necrosis & mono nuclear cells infiltration [42] & these 
result agreed with our findings .The liver also show mild 
to moderate area of vacuolar and fatty infiltration of 
hepatic cells with focal necrosis , many workers reported 
corresponding histopathological changes due to T-2 
toxin [43,44]. 

T-2 toxin decreased the cellular metabolic activity, 
inhibit protein foming & caused severe damage to 
mitochondrial membranes & endoplasmic reticulum 
which lead to morphological & functional impairments 

[45], this elucidate the degenerative changes recorded in 
our model study .

T-2 toxin also bind to multiple proteins led to decrease 
activity of enzymes like succinate dehydrogenes which 
make an act in catabolism of cells & so decrease cellular 
energy important for vital activity of cell so impairment 
that lead to degenerative and necrotic changes. [46,47], 
these findings conform with our histopathological 
picture recorded in our experiment.

The segment of intestine taken from T2 treated 
group show villi shortening &hyperplacia of goblet cells 
with infiltration of lamina propria by lymphocytes, these 
findings agreed with Nayakawdi et al. ( 2020) [48].

These findings suggest a direct role of toxin & its 
oxidative stress effect either by introduce big volume of 
Ros or little results of antioxidant within the cells. [49, 

50] oxidative damage leads to sever histological changes 
in intestine including tissue damage, lymphocyte 
infiltration, these result agreed with Hoerr et al. (1982) 
[51] who recorded mono nuclear cell infiltration and 
villi atrophy. The radiomimetic activity of T-2 toxin on 
rapidly dividing cells of intestine might be attributed to 
development of intestinal lesion [52].

Oxidative stress is the mechanism by which T-2 
toxin causes DNA damage and apoptosis. Definitely, 
T-2 toxin can induce generation of ROS and since the 
biological membranes are rich in unsaturated fatty acids, 
the exposure of membranes to peroxidation is common. 
Additionally, the ROS-mediated mitochondrial pathway 
plays an important role in T-2 toxin-induced apoptosis 
[53]. 

Apoptosis is characterized by cell shrinkage, nuclear 
pyknosis, chromatin condensation, DNA cleavage into 
fragments of regular sizes and activation of proteases 
called caspases. It has been suggested that T-2 toxin 
generates a pro-apoptotic environment by inducing 
Fas up-regulation on the chondrocyte surface, and then 
up-regulate P53 proteins, which in turn increases both 
the Bax/Bcl-2 and the Bax/Bcl-xL ratios, activates 
caspase-3, and induces apoptosis[54]. It has also been 
demonstrated that T-2 toxin induced cytotoxicity in 
HeLa cells is mediated by generation of ROS leading 
to DNA damage and transactivation of p53 protein 
expression. This leads to shift in the ratio of Bax/Bcl-2 
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in favour of apoptosis and subsequent release of Cyt-c 
from mitochondria followed by caspase cascade [49].

In the liver T-2 toxin induces oxidative damage 
precisely by exhausting hepatic glutathione, increasing 
lipid peroxidation, changing the activity of antioxidant 
enzymes, and inducing protein oxidation in a time-
dependent manner [55] .The generation of free radicals 
and induction of oxidative stress have been shown to be 
associated with mycotoxin toxicity. Malondialdehyde 
(MDA) is largely used as marker of lipid peroxidation 
[56]. On the other hand, GSH status is an important factor 
involved in the protection against lipid peroxidation. 
Both antioxidant enzyme such as CAT, SOD, and GSH-
Px and non- enzymatic electron receptors r- GSH are used 
as indexes to evaluate the level of oxidative stress [57]. In 
the present study we notice that there is up-regulation 
of MDA and total oxidative capacity at the end of the 
study period in addition to reductions in concentration of 
r-GSH, activities of GSH-Px, SOD and catalase. These 
results reflected that rats had been exposed to advanced 
oxidoreductive stress induced by T-2 toxin through 
a dose and time dependent manner. Previous studies 
showed similar findings. For example Chang and Mar 
(1988) [58] and Suneja, et al. (1989) [59] noticed that daily 
administration of T-2 toxin significantly increased lipid 
peroxidation in liver of rats as measured by the formation 
of MDA. It has been reported that ROS generation 
causes a decrease in Nrf2 expression, and thus changes 
in the intracellular antioxidant enzymes GSH-Px, GR, 
SOD and CAT, promoting a decrease in GSH level and 
an increase in MDA level [60].

A prooxidant effect of T- 2 toxins in many cases 
could be mediated via changes in reduced glutathione 
(GSH) concentration. For example, treatment of fasted 
mice with a single dose of T-2 toxin (1.8 or 2.8 mg/kg 
body weight) by oral gavage led to marked decrease in 
hepatic GSH levels [61]. In male broiler chicks, the hepatic 
GSH concentration decreased after 7 days of treatment 
(1.5 mg T-2 toxin/kg body weight/day) [62]. Acute 
exposure of mice to T-2 toxin (4 mg/kg, s.c.) resulted in 
aprogressive decrease in hepatic GSH content, reaching 
a minimum 6–8 h after toxin administration.

It was reported that T-2 toxin could affect protein 
foming by its affinity with trans-peptidase, one of the 
important subunits in ribosome, and the biofoming of 

DNA and RNA were also suppressed by T-2 toxin [63]. 
This can interpret the noticeable down regulation of 
intracellular r-GSH which was previously noticed by 
Bouaziz et al. (2006) and Chaudhari, et al. (2009) [64, 49], 
together with significant reduction in the activities other 
antioxidant enzymes, a results which totally match the 
biochemical status of the present study. 

Organic acids were benefited from as food additives 
and preservatives for obstacle food decay, it act in 
animals, for growth promoter and as an important 
instrument of controlling all intrinsic bacteria, either 
the pathogenic or the non-pathogenic [65]. In the present 
study organic acid shown ameliorative effects on liver 
enzymes ALT and AST this indicates that organic acid 
intake is expected to have a beneficial effect on the 
liver under toxic and inflammatory conditions. Previous 
study has been carried by Abdeil-Azeeim et al. [66] 
state an AST is decreased in spite ALT not importantly 
influenced after the addition of organic acid to the diet 
of rabbits with high level of starch. Big number of 
chemical element showed interaction with mycotoxins, 
so they transformed them to reduced toxic element and 
damaged them. Organic acids are one of these chemicals 
which have detoxification effect [67].

Antioxidants have protective properties as a result to 
their power to work as free radical scavengers, to defend 
DNA, cell proteins and lipids from mycotoxin-evoking 
destroying. Several material were used for their power to 
control the oxidative compression made by mycotoxins, 
including ascorbate (vitamin C), tocopherol (vitamin E), 
carotenoid (vitamin A) with flavonoids [68]. 

Organic acids are recognized with antioxidant 
effect. Some of them have the ability to donate electrons. 
Also they may act as a strong scavenger of oxygen-
take free radicals like superoxide radical anion, H2O2, 
the hydroxyl radical, and singlet oxygen in plasma 
and tissues. Previously it has been established that the 
addition of organic acids to the diet of rats which treated 
with T-2 toxin lead to increase the level of antioxidant 
enzymes like SOD, CAT, and GSH-Px [69] and this 
compatible with the result of this study. 

As oxidative compression makes decisive part in 
trichothecenes, scholars are attempting to name agents 
that obstacle T-2 produce oxidative stress via various 
mechanisms, e.g., decreasing DNA damage, diminishing 
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ROS generation, reducing lipid peroxidation, and 
decrease apoptosis necrosis and cell cycle obstacles [70-

72] .

So we design this study to detect the role of organic 
acids which provide applicable methods to decrease 
compressing stress stages, our findings are agreed with 
other previous studies such as Monika et al. [73].

Conclusion

The study reveals that the organic acids have a 
significantly antioxidant, hypoglycemic potential and 
ameliorate T-2 toxicity, besides the study highlights the 
impact of the prolonged oxidative stress of T2 toxin on 
progression of the histopathological lesions in liver and 
intestine. 
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Abstract

Background: Oral health problems, including periodontal tissue problems, are important issues 
that need attention because they can affect a person’s quality of life and performance. The 
prevalence of the periodontal disease in all age groups in Indonesia is 96.58%. Purpose: This 
study aims to determine the effect of periodontal disease on adolescent physical performance. Method: 
This research was conducted in an analytic observational manner. The population of this research is 
adolescents aged 12-14 years in junior high schools in Surabaya, East Java, Indonesia as many as 101 
students. Data collection used the Modified Gingival Index (MGI) method and the International Physical 
Activity Questionnaire (IPAQ). The data analysis used was the ETA correlation test. Result: In the 
distribution of dental health knowledge, most of the respondents had a low level of knowledge of 88.1%, 
low physical activity of 44.6%, and good gingival health based on the Modified Gingival Index of 52.5%. 
Conclusion: There is a significant difference in the level of respondents’ Modified Gingival Index based on 
the respondent’s experience of getting dental and oral care and the last time he received dental and oral care. 

Keywords: periodontal, performance, adolescent physique, Modified Gingival Index, International 
Physical Activity Questionnaire 

Introduction 

Periodontal disease is an infectious disease caused 
by bacteria that accumulates in plaque causing the 
gingiva to become inflamed1,2. Factors that affect plaque 
formation is oral hygiene, diet, composition, and flow 
rate of the saliva. Two types of periodontal disease are 
commonly named gingivitis and periodontitis3,4. 

In Indonesia, the problem of periodontal tissue 
the second highest in Indonesia after dental caries 
on dental and mouth diseases. Periodontal tissue 
problems is a dental and oral health problem that has 
a fairly high prevalence in people with the prevalence 
of 96.58%5. Based on the 2018 Basic Health Research, 
the prevalence of the periodontal disease in Indonesia is 

74.1%6. Meanwhile, almost 90% of people in Indonesia 
suffer from periodontal disease7. Oral health problems, 
including periodontal tissue problems, are important 
issues that need attention because they can affect a 
person’s quality of life and performance8,9.

According to WHO, adolescence or young adults is 
a phase of rapid and active growth in physical activity10. 
This is due to the participation in school activities, 
as well as the development of hormones that make 
adolescents more active in carrying out activities. In 
adolescence, there are some changes both physically 
and mentally1 and this indirectly affects their health and 
behavior towards health itself10. To achieve this good 
performance an overall healthy body is required11,12. 
One that can support the overall health of the body is 
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oral health8,13. Therefore, this study was conducted to 
analyze the relationship between periodontal health and 
adolescent performance. 

Method

This type of research uses an observational analytic 
method with a cross-sectional approach. The population 
of this study was students of 12-14 years of age in junior 
high schools in Surabaya, East Java, Indonesia. The 
sampling technique used was cluster random sampling. 
The sample size was used with the correlation test to 
analyze the relationship between variables, with a total 
sample of 101 students. The data collection procedure 
used was direct observation and questionnaire method. 
Measurement of the severity of student gingivitis was 

measured by the Modified Gingival Index (MGI) method 
on six teeth with the surface examined, a score of 0 for 
good, a score of 1 and 2 for moderate, and a score of 
3 and 4 for poor. While the evaluation of the level of 
physical activity was carried out using the International 
Physical Activity Questionnaire (IPAQ) questionnaire, 
students were asked to report the number of days and 
duration of high-intensity activity (vigorous activity), 
moderate activity (moderate activity), light activity 
(walking activity) and the total score of physical activity 
combined. (IPAQ, 2020). The data was analyzed using 
the ETA correlation test. Furthermore, the data obtained 
were processed to analyze the relationship between 
periodontal health and adolescent performance. 

Result 

Table 1 Distribution of individual characteristics, history of dental and oral problems, and dental health 
care in adolescents. 

Variables Frequency Percentage

Individual Characteristic 

Gender

Man 49 48,5%

Woman 52 51,5%

Blood group

A 19 18,8%

B 29 28,7%

AB 13 12,9%

O 40 39,6%

Characteristics of medical history and dental health care

Medical history of dental and oral problems

Yes 79 78,2%

Never 22 21,8%

Type of dental and oral problems

Cavity 37 36,6,%

Retained root 2 2,0%

Inflamed and painful cavity 14 13,9%

Inflamed and painful retained root 1 1,0%

Broken tooth/loose due to falling 5 5,0%
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Gum bleeding 7 6,9%

Canker sore 24 23,8%

Other complaints 2 2,0%

Never had any complaints 9 9,0%

Recent complaint of dental and oral problems

<1 month 38 37,6%

>1 months 63 62,4%

Oral healthcare experience

Yes 63 62,4%

Never 38 37,6%

Recent oral healthcare

<6 months 18 17,8%

6 months to 1 year 32 31,7%

>1 years 51 50,5%

Cont... Table 1 Distribution of individual characteristics, history of dental and oral problems, and dental 
health care in adolescents. 

Based on table 1, the majority of respondents were 
female, namely 52 students (51.5%). This group was 
found to have the most type of blood type O, namely 
39.6%. In the characteristics of the history of illness and 
treatment of students, it was found that 78.2% claimed to 
have experienced complaints in the teeth and oral cavity, 
the most common complaint was cavities, which was 

36.6%, and most of the students experienced complaints 
of teeth and cavities. The last complaint occured more 
than 1 month ago was 62.4%, most of the respondents 
(62.4%) said they had received dental and oral care and 
as many as 50.5% of respondents said they had received 
oral healthcare treatment more than 1 year ago. 

Table 2 Distribution of dependent variable level of knowledge of dental health, level of physical activity, and 
gingival health of respondents

Variabless Frequency Percentage

Knowledge in oral welfare

Low <75% 89 88,1%

High >75% 12 11,9%

Physical activity level

Low 45 44,6%

Moderate 23 22,8%

High 33 32,7%

Gingiva condition according to Modified Gingival Index

Good 53 52,5%



2098    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Moderate 39 38,6%

Bad 9 8,9%

Variables Range Mean Standard Deviation

Modified Gingival Index score 0 – 3,75 1,21 ±0,663

Oral welfare knowledge 26,67-93,33 57,75 ±16,091

Based on table 2, shows that most of the respondents had a low level of knowledge, as much as 88.1%. Most 
of the research respondents had low physical activity, namely 44.6%. Meanwhile, students who have good gingival 
health based on the Modified Gingival Index are 52.5%. 

Table 3 Correlation test data on individual characteristics, history of dental and oral problems, and dental 
health care to the MGI score

Variables

Modified Gingival Index score
Total

p-valueGood Moderate Bad

n % n % n % n %

Individual characteristics

Gender

Man 22 44,9% 21 42,9% 6 12,2% 49 48,5 %
0,163

Woman 31 59,6% 18 34,6% 3 5,8% 52 51,5 %

Blood group 

A 7 36,8% 11 57,9% 1 5,3% 19 18,8%

0,219
B 16 55,2% 12 41,4% 1 3,4% 29 28,7%

AB 9 69,2% 3 23,1% 1 7,7% 13 12,9%

O 21 52,5% 13 32,5% 6 15,0% 40 39,6%

Medical history and oral healthcare experience

Medical history of oral and dental problems

Yes 38 48,1% 33 41,8% 8 10,1% 79 78,2%
0,168

Never 15 68,2% 6 27,3% 1 4,5% 22 21,8%

Types of complaint

Cont... Table 1 Distribution of individual characteristics, history of dental and oral problems, and dental 
health care in adolescents. 
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Cavity 20 54,1% 12 32,4% 5 13,5% 37 36,6%

0,159

Retained root 1 50,0% 0 0 1 50,0% 2 2,0%

Inflamed and painful cavitiy 6 42,9% 8 57,1% 0 0% 14 13,9%

Inflamed and painful retained 
root

0 0% 0 0% 1 100% 1 1,0%

Broken/loose tooth due to 
falling

2 40,0% 3 60,0% 0 0% 5 5,0%

Gum bleeding 3 42,9% 3 42,9% 1 14,3% 7 6,9%

Canker sore 13 54,2% 10 41,7% 1 4,2% 24 23,8%

Other complaints 2 100,0% 0 0% 0 0% 2 2,0%

Never had any complaints 6 66,7% 3 33,3% 0 0% 9 8,9%

Recent complaint of dental and oral problems

<1 month 20 52,6% 13 34,2% 5 13,2% 38 37,6%
0,123

>1 months 33 52,4% 26 41,3% 4 6,3% 63 62,4%

Oral healthcare experience

Yes 33 52,4% 24 38,1% 6 9,5% 63 62,4
0,029

Never 20 52,6% 15 39,5% 3 7,9% 38 37,6

Recent oral healthcare

<6 months 10 55,6% 6 33,3% 2 11,1% 18 17,8%

0,049
In between 6 months to 1 

year
16 50,0% 13 40,6% 3 9,4% 32 31,7%

>1 years 27 52,9% 20 39,2% 4 7,8% 51 50,5%

Based on Table 3, shows that the group of students 
who had received dental care obtained p-value was 0.029, 
which means that there was a significant difference in the 
level of the respondents’ Modified Gingival Index based 
on the respondent’s experience of getting dental and oral 
care. The group of students who last received the most 

dental and oral care was more than 1 year ago, p-value of 
0.049, which means that there is a significant difference 
in the level of respondents’ Modified Gingival Index 
based on the experience of the last time the respondent 
received dental and oral care. 

Table 4 Correlation test data on individual characteristics, history of oral and dental problems, and dental 
healthcare to the IPAQ score 

Variables

IPAQ Score
Total

p-valueGood Moderate Bad

n % n % n % n %

Individiual characteristics

Gender

Man 18 36,7% 9 18,4% 22 44,9% 49 48,5%
0,253

Woman 27 51,9% 14 26,9% 11 21,2% 52 51,5%
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Blood group 

A 9 47,4% 4 21,1% 6 31,6% 19 18,8%

0,181
B 15 51,7% 9 31,0% 5 17,2% 29 28,7%

AB 5 38,5% 4 30,8% 4 30,8% 13 12,9%

O 16 40,0% 6 15,0% 18 45,0% 40 39,6%

Medical history and oral healthcare experience

Medical history of oral and dental problems

Yes 35 44,3% 17 21,5% 28 34,2% 79 78,2%
0,071

Never 10 45,5% 6 27,3% 6 27,3% 22 22%

Types of complaint

Cavity 15 40,5% 8 21,6% 14 37,8% 37 36,6%

0,117

Retained root 1 50,0% 0 0% 1 50,0% 2 2,0%

Inflamed and painful 
cavity

7 50,0% 4 28,6% 3 21,4% 14 13,9%

Inflamed and painful 
retained root

0 0% 0 0% 1 100% 1 1,0%

Broken/loose tooth 
due to falling

2 40,0% 1 20,0% 2 40,0% 5 5,0%

Gum bleeding 2 28,6% 2 28,6% 3 42,9% 7 6,9%

Canker sore 13 54,2% 3 12,5% 8 33,3% 24 23,8%

Other complaints 1 50,0% 0 0% 1 50,0% 2 2,0%

Never had any 
complaints

4 44,4% 5 55,7% 0 0% 9 8,9%

Recent complaint of dental and oral problems

<1 month 18 47,4% 6 15,8% 14 36,8% 38 37,6%

>1 months 27 42,9% 17 27,0% 19 30,2% 63 62,4%

Oral healthcare experience

Yes 37 42,9% 12 19,0% 24 38,1% 63 62,4%

Never 18 47,4% 11 28,9% 9 23,7% 38 37,6%

Recent oral healthcare

<6 months 7 38,9% 4 22,2% 7 38,9% 18 17,8%

0,181
In between 6 months 

to 1 year
10 31,3% 8 25,0% 14 43,8% 32 31,7%

>1 year 28 54,9% 11 21,6% 12 23,5% 51 50,5%

Based on table 4, shows that all variables have a p-value> 0.05, which means that there is no significant difference 
in the IPAQ score level with gender, age, the experience of dental and mouth problems, experience in getting dental 
and oral care, the last time the respondent received dental and oral care, and the types of dental and oral care that 
were received. 
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Table 5 Distribution of Modified Gingival Index Level based on Respondents’ IPAQ Score Level

Variables

Modified Gingival Index score
Total

p-valueGood Moderate Bad

n % n % n % n %

IPAQ score

Low 24 53,3% 17 37,8% 4 8,9% 45 44,6%

 0,048

Moderate 11 47,8% 11 47,8% 1 4,3% 23 22,8%

High 18 54,5% 11 33,3% 4 12,1% 33 32,7%

Total 53 52,5% 39 38,6% 9 8,9% 101 100%

Based on table 5, the eta test obtained a p-value of 0.048 which indicates a significant difference between the two 
variables of the Modified Gingival Index level and the physical activity level of adolescents. 

Discussion 

Based on the results of the research group of 
students who had received dental and oral care, there 
was a significant difference in the level of respondents’ 
Modified Gingival Index based on the respondent’s 
experience of receiving dental and oral care and and 
the last time they received dental and oral care. Dental 
care is very important in maintaining dental health, in 
previous studies, it was stated that if you never do dental 
care, it will affect dental health because it is related 
to disease development which is considered to be an 
important etiology14–16.

In this study, it shows that the distribution results 
of the Modified Gingival Index based on the IPAQ 
Score Level of the Respondents indicate that there is a 
significant difference between the level of the Modified 
Gingival Index and the level of student physical activity. 
Periodontal disease usually occurs in adolescence 
and early adulthood17. In adolescence, a person will 
experience the development of the nervous system, 
psychological, and social changes. One of the things 
that will be experienced by adolescents is stress and 
mental stress10. Increase in stress results in diet changes, 
nutrition, and affects oral health which can lead to 
gingival and periodontal disease18. So that it can affect 
the performance of adolescents in their daily activities.

The pathogenesis of periodontal disease is an 
inflammatory process involving natural immune 
responses and adaptive immunity19. There are several 
cells that play a role in periodontal disease, namely 
Interleukin-1, Interleukin-6, Tumor necrosis factor 
α, and Interferon-gamma. IL-6 plays a role in bone 
resorption. These cytokines were first found to stimulate 
the formation of multinucleate cells similar to osteoclasts 
and are known to be the potential stimulators of osteoclast 
differentiation, bone resorption and inhibiting bone 
formation. IL-6 is also known to be elevated in gingival 
crevicular fluid in patients with refractory periodontitis. 
If there is any bone resistance, it will affect the physical 
condition of adolescents related to their ability to use the 
muscles to accept loads during their daily activities20. 
Physical strength plays an important role, because it 
is the driving force of every activity and is required to 
increase the quality of life. 

Conclusion

Based on the results, it can be concluded that the 
group of respondents who had a low and high IPAQ 
score level had a good Modified Gingival Index level, 
while the group of respondents who had a moderate 
IPAQ score level had a good and moderate Modified 
Gingival Index level. The eta test obtained a p-value of 
0.048 which indicates a significant difference between 
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IPAQ scores based on the level of Modified Gingival 
Index. 
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Abstract

The present study was carried out to determine the clinical profile of patients presenting with the history 
of poisoning admitted to the casualty in a tertiary care hospital.The commonest agents involved in the 
poisoning were due to pesticides followed by therapeutic drugs, of these majority of cases, involved anti-
inflammatory, analgesic, anti-histamines followed by Sedatives/ hypnotics; accounted for almost half.
Among the pesticides, maximum poisoning was due to organophosphates followed by zinc phosphide. It is 
important to know the nature of poisoning in order to take appropriate preventive measures. Therefore, the 
knowledge of the general pattern of poisoning in a particular region will be a useful tool in planning and 
management/proper treatment of critically ill poisoning cases.   
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Introduction

Poisoning is an important common medical 
emergencyin developing countries, resulting in 
hospitalization, utilization of health care resources 
and high mortality. The nature of poison used varies 
in different parts of the world and may vary even in 
different parts of the same country depending on the 
socioeconomic factors and cultural diversity.Various 
agents such as insecticides,rodenticide, causativesand 
drugs have been used for intentional and accidental 
poisoning in different parts of southern India(1). 
The problem is getting worse with time as newer 
chemicals and drugs are developing in huge numbers. 
Information available is limited, including hospitalized 

patientsbecause of poor regulations and limited 
health care services in our country. The present study 
was carried out to assess the types, prevalence and 
incidence rate due to various poisoning agents and also 
to determine the demographic and clinical profile of 
patients presenting with the history of poisoning to the 
casualty. It is important to know the nature and severity 
of poisoning in order to take appropriate preventive 
measures. Therefore, the knowledge of the general 
pattern of poisoning in a particular region will be a useful 
tool in planning and management/appropriate treatment 
of critically ill poisoning cases.   

Methodology

The retrospective analysis of poisoning cases was 
conducted in the Department of Forensic Medicine and 
Toxicology, after obtaining ethical clearance from the 
Ethics committee, Yenepoya deemed to be university 
during the period of April 2012 to March 2017. A total of 
284 cases of poisoning from 2670 entries were obtained 
during the study period.   

Statistical analysis: - data was coded and analysed 
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using SPSS 23 Version,   

Results  

A total of 284 cases of poisoning were classified 
under 10 categories as shown in Table 1.The most 
commonest poisoning were due to pesticides, 96 cases 
(33%) followed by therapeutic drugs 51 cases(18%);Of 
these 21 (41%) cases were anti-inflammatory, analgesic, 
anti-histamins followed by Sedatives/ hypnotics 17 
(33%). In pesticides, maximum poisoning was due to 
organophosphates,43 cases (44%) followed by zinc 
phosphide 36 cases (37%).   

Gender  

Of the 284 cases 146 (51%) were male and 138 

(48.0%) female, in this study the youngest patient was 
07 years old, while the oldest patient was 68 years old.   

Routes of exposure  

Among the various routes of exposure, ingestion 
was the, most common, followed by inhalation and 
contact.   

Common substances in human exposures  

 The four most common toxic agent groups, in 
decreasing order, werepesticides, therapeutic drugs, 
hydrocarbons, Cleaning/house hold chemical, animal 
bites and stings, plant poisons, volatile poisons, personal 
healthcare products and unknown substances.   

Table 1- Distribution of poison cases under different categories  

SI No. Type of poison No. of cases 

1. Agricultural poison
96  

(33.8%)

2. Therapeutic drugs
51  

(17.95%)

3. Organic Irritants 38 (13.38%)

4. Volatile poisons 37 (13.02%)

5. Corrosive poisons 26 (9.15%)

6. Neurotoxic poisons 8 (2.81%)

7. Metallic poisons 3 (1.05%)

8. Abusing drugs 2(0.7%)

9. Miscellaneous poison 2 (0.7%)

10. Unknown 21 (7.39%)

Total 284

Poison cases were categorised into 10 groups based 
on their similarity, chemical, physical, origin and mode 
of action.   

Agricultural poisoning  

Agricultural poisoning showed an increasing trend 

from 2012 to 2016but decreased in 2017. A total of 
96 cases were observed to have pesticide poisoning. 
Of these cases, the predominant pesticide poison 
taken was organophosphorus compounds i.e. 43 cases 
(44%) followed by rodenticide 36 (37%), Pyrethrim/ 
Pyrethroids 7 cases (7%), paraquats 3 (3%) and other 
pesticides 3(3%). A higher number of men 63cases 
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(65%)than women 33 cases (34%) had pesticide 
poisoning. Among agricultural poisoning 34 (79%) of 
organophosphorous victims were male and in Pyrethrim/ 
Pyrethroids compound poisoning victims were female 5 
(71%).  

Majority of the organophosphorus poisoning were 

reported in 2016, 10 cases followed by 2014 (8 cases) 
and 2012 (10 cases). Second cause for pesticide poison 
is rodenticide. Total of 36 cases were reported highest 
number of cases were reported in 2014 (16) and most of 
victims weremale 21 (17.8%).   

Table 2- Distribution of poison cases under Agricultural poisons  

Types of poisons Description of poison No. of cases 

Agricultural poisons 

  Organophosphorus
43 (44.79%)  

OrganochlorineDDT 4 (4.16%)

Paraquat– herbicide 3 (3.12%)

Carbamate – Hit Spray 3 (3.12%)

Pyrethrim/ Pyrethroids/ mosquito repellents  

Good night

7  

(7.29%)

Zinc phosphide rat poison 36 (37.5%)

Large number of cases were registered under 
Organophosphorus followed by Zinc Phosphide   

Therapeutic drugs  

Therapeutic drug poisoning showed a slight increase 
during the 5-year study despite a high number in 2014 
(9 cases). A total of 51 cases involved therapeutic drug 
poisoning. Of these cases, 21 (41%) involved anti-
inflammatory, analgesic, anti-histamins followed by 
Sedatives/ hypnotics 17 (33%), which were the most 
commonly used medicines. Over the counter medicine 

like Iron tablet/vitamin/calcium/rantac/pantoprazole/
MTP Pills was of 6 (1%). The rate of analgesic and 
psychotropics poisoning decreased over the 5-year 
period. Over the counter medicines showed a relatively 
stable trend. However, drug poisoning was significantly 
more frequent in women than in men (31.8% vs 9.3%). 
Sedative/hypnotics and pain killers was mainly used by 
female (9.1% and 14.3%) than male (4.2% and 1.7%). 
This results indicates that either therapeutic drugs were 
taken mistakenly or in overdose by women for suicidal 
purposes.   
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Table 3- Distribution of poisoning cases under Drugs  

Types of poisons Description of poison No. of cases 

   Drugs

Iron tablet/vitamin/calcium/rantac/pantoprazole/MTP Pill 6 (1.17%) 

Diazepam Group/Alprax/antidepresssant/ Clonazepam/ lorazepam/
Anipsychotic

17 (33.33%) 

Pain killer/ PCT/Diclofenac/CPM 21 (41.17%) 

Tincture iodine 1 (1.96 %)

Chloroquine Sulphate 1(1.96 %) 

Chlorpromazine/Trihexiphendyl 2 (3.92 %)

BP Tablet 2(3.92 %)

Carbamazepine (anti convulsents) 2(3.92 %)

Phenylacetate 1(1.96 %)

Highest percentage seen in usage of pain killers, diazepam groups, and Vitamins   

Organic irritants   

Plant poisons   

Among 10 plant poisoning cases reported 9 cases 
were due to poisonous mushrooms (23%) and other one 
was due tocardiotoxic plant called nerium 1 (2%).  

Animal bite and stings  

i. Snake bites   

A total of 21 cases was reported out of which 19 
(90.5%) victims were male and 2 (9.5%) victims female. 
Fang marks were present in 16 cases. Out of 21 cases 
only 1 patient died due to poisoning (unidentified 
venomous snake).  

ii. Insect stings  

Wasps, honeybees, scorpions, centipedes were 
responsible for the majority of stings. A total of 7 cases 
were reported. Most of the victims were male 4 (75%) 
and a few were female 3 (66.7%). Bite marks were seen 
in all the cases and no causality has been reported.   

Volatile poisons  

 A total of 37 cases were reported. Majority of the 
poisoning were due to kerosene 24 (64%) remaining of 
them due to ammonia, petrol and diesel, with majority of 
victims being females.   

Table 4- Distribution of poison cases under Volatile 
poisons  

Types of 
poisons

Description of poison No. of cases 

Volatile 
poisons 

Kerosene 
24 (64.86%)  

Petrol  
2 (5.4%)  

Diesel 
2(5.4%)  

Ammonia 
6 (16.21%)  

Paint/thinner 3 (8.1%)

   

Highest percentage seen in cases of kerosene, 
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Ammonia followed by thinner.   

Corrosives  

Poisoning due to house old chemicals containing 
causatives/bleaching agents showed an increasing trend 
from 2012 to 2017. A total of 26 cases related corrosive 
acids were reported. Out of it most common poison is 
floor cleaner 19 (73%). Most of victims were female 
17(65%). Highest number of cases have been reported 
in 2015 (8).   

Neurotoxic poisons  

A total of 8 cases of alcohol intoxication has been 
reported and all victims were male   

Metallic poisons  

Poisoning due to heavy metal i.e. copper sulphate 
have been reported   

Abusing drugs  

Two cases of cannabinoids abuses were reported on 
this category   

Miscellaneous poisoning   

Personal healthcare products   

Twounusual poisoning under personal healthcare 
products were reported in this study. One is due to hair 
oil and other one due to sebin lotion, victims are 1 male 
(0.8%) and 1 female (0.8%)  

Unknown poisons   

 About 21 unknown poisoning cases were reported, 
Majority of victims being female.   

Discussion  

Poisoning cases are increasing day-by-day due to 
changes in life style and social behaviour. Various agents 
such as pesticides, drugs have been used for intentional 
and accidental poisoning in different countries. In a 
developing country like India poisoning is a major 
health problem. In the Indian scenario, pesticides are the 
most commonly used poisoning agents.Thus a detailed 
knowledge about the nature, clinical profile of poisoning 
is important for early diagnosis and prompt treatment. 
Here poison cases were categorised into 10 groups of 

descending order based on their similarity, chemical, 
physical, origin, mode of action and frequency (Tab. 
1). In this study we found that most of the victims were 
male (51%) than female (48.0%) which was similar to 
the findings of Ramesha KNet al.(2009)(2),Güloğlu Cet 

al. (2005)(3)Singh Bet al.(2006)(4)andAnthony Let al. 

(2012)(5). In the present study the route of exposure was 
ingestion followed by inhalation and contact. Zhang Y, 
et al. (2018)(6) did a study inShengjing Hospital, China 
and found that the most common form of poison intake 
was ingestion.  

Among agricultural poison organophosphorus 
compounds was the most common cause of poisoning 
(44%) followed by rodenticide (37%) andPyrethrim/ 
Pyrethroids(7.9%) (Tab. 2). The place of study is in 
rural area involving agriculture as one of the occupation 
and alsohaving coconut and areca nut plantation. For 
protection of crops almost every house has pesticides 
which could be a reason for its easy access to the victims.
The findings of the study is in agreement with the study 
done by Ramesha KNet al.(2009)(2) and Ahuja Het al. 
(2015)(7). A retrospective study covered 15 years and 
found that commonest agents were organophosphorus 
compound (35.1%) and aluminum phosphide (26.1%) 
Murali R et al. (2009).(8)   

Agricultural Poisoning victims included 52% Male 
& 26% Female as also reported by Kumar MR et al.(2014)
(9). Another study observed that organophosphates, 
rat poison were the commonly encountered poisoning 
agents mainly in adults possibly with suicidal or para-
suicidal intention. Abula Tet al. (2006)(10). The rampant 
use of agricultural poisons in our country, the ease of 
their availability, their low cost are probably some of the 
reasons for its poisoning.   

Therapeutic drugs has shown second largest cause 
of poisoning in this study.A total of 51 cases involved 
therapeutic drug poisoning. Of these cases, 21 (41%) 
involved anti-inflammatory, analgesic, anti-histamins 
followed by Sedatives/ hypnotics 17 (33%), which 
were the most commonly used drugs (Tab. 3).Drug 
poisoning was significantly more frequent in women 
than in men (31.8% vs 9.3%).This result is supported by 
Anthony L et al.(2012)(5). Singh Bet al.(2006)(4) studied 
the pattern of poisoning cases in Mangalore, India and 
found that the most important agents of acute poisoning 
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were agrochemical pesticides (49%) followed by drugs 
(17%). Similar findings were reported by Avsarogullari 
L et al.(2012)(11). Zhang Y, et al. (2018) (6) andShadnia 
Set al.(2016) (12)   

A total of 21snake bites cases was reported out 
of which 19 (90.5%) victims were male and 2 (9.5%) 
female. Fang marks were present in 16 cases. Out of 21 
cases only 1 patientdied due to poisoning (unidentified 
venomous snake).Eslamian Let al. (2016)(13) did a 
retrospectives study of 160 cases of snake bite over a 
period of 10 year period, of which 128 (77.6%) were male 
and same result was also observed by other researchers 
too (Otero Ret al.,(2002) (14) ; Brunda Get al.(2007)(15) 

andJamaiah, I et al.(2006)(16). Malangu N.et al.(2008)
(17) studied the acute poisoning cases admitted to two 
hospitals in Kampala, Uganda and reported 14.1% cases 
of snake bite. There is an increasing incidence of snake–
bite with the expanding encroachment of land space by 
human settlement(Banerjee RNet al.(1978)(18) and the 
peak number of snake-bite cases were seen during June-
September (monsoon season) (Brunda Get al.(2007). (15)   

Wasps, honeybees, scorpions, centipedes were 
responsible for the majority of stings. A total of 7 cases 
were reported. Most of the victims were male 4 (75%) and 
a few female 3 (66.7%). Bite marks were seen in all the 
cases. And no causality had been reported.Senanayake 
AM et al.(2018)(19) studied the clinico-epidemiology of 
arthropod stings and bites in primary hospitals of North 
Western province of Sri Lanka. Results showed that 56% 
were males. Most of stings and bites (75%) occurred in 
the daytime (Srivastava Aet al.(2005) (20)   

A total of 10 plant poisoning cases were reported of 
which 9 cases (23%) were due to poisonous mushrooms 
and other one is due to a cardiotoxic plant called nerium 
1 (2%).Most of the victims are females 6 (4.5%). Sriapha 
Cet al.(2015)(21)did a 10-year retrospective analysis of 
poisoning in Thailand and found that plant poisoning 
was the fifth most common type of poisoning recorded 
especially Cerebra thevetia. Srivastava Aet al. (2005)
(20)found that poisoning due to plants was low (1.7 %), 
but datura was the most commonly ingested.Srihari C 
et al. (2017)(22)did a study in a tertiary care teaching 
hospital in South Indiaand observed that 3.47% patients 
presented with oleander seed poisoning   

Poisoning due to volatile substances (37 cases) were 
also observed in this study. Majority of the poisoning was 
due to kerosene 24 (64%) remaining of them included 
ammonia, petrol and diesel, (Tab. 4). Most of the victims 
were female 22 (59%). A 10 years study done by Nhachi 
CFBet al.(1994)(23)showed that Kerosene was the most 
common poisoning agent accounting for 68% of the 
total poison Admissions in Zimbabwe’s Main Urban 
Centres. Thomas M, et al.(2000)(24)found thatKerosene 
was the commonest poison in children and petroleum 
derivatives are one of the leading cause of poisoning in 
Brazil (Presgrave RF, et al. 2008).(25)  

Poisoning due to house old chemicals containing 
causatives/bleaching agents showed an increasing trend 
from 2012 to 2017. A total of 26 cases related corrosive 
acids were reported. Out of it most common poison was 
floor cleaner 19 (73%). Most of victims were female 
17 (65%). Klepac T et al. (2000)(26) analysedpoisoning 
incidents in Iran. 11% of poisoning incidents were 
caused by corrosives, 4% by hypochlorite.The leading 
cause of poisoning in Brazil, among consumer products 
was household cleaning products andbleaching 
agents(Presgrave RF, et al.(2008)(25). A study done 
by NhachiCFB et al.(1994)(23) in Zimbabwerevealed 
that bleaches (5.1 %) and caustic soda (3.3%) were 
responsible for poison emergency. Other studies from 
populations in London and IndiareportsHousehold 
cleaners, phenyl corrosives,to be the commonest poison 
consumed followed by organophosphorus compounds 
(GouldingRet al.(1978) (27); Srivastava A et al. (2005).
(25)  

Conclusion

The present data gives insight to the epidemiology 
of poisoning in our hospital. The commonest agents 
involved in the poisoning were due to agricultural 
poisons followed by therapeutic drugs, of these majority 
of cases, involved anti-inflammatory, analgesic, 
anti-histamines followed by Sedatives/ hypnotics; 
accounted for almost half. .Among the agricultural 
poisons/pesticides, maximum poisoning was due to 
organophosphates followed by zinc phosphide.   
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Abstract

Coronary artery disease (CAD) is the leading cause of morbidity and mortality worldwide. Platelets play 
crucial role for the development of thrombus in the atherosclerotic narrowed arteries. This review article 
summarizes modern antiplatelet therapies particularly, aspirin and clopidogrel in coronary artery disease, 
platelet aggregation, possible risk factors, their mechanism of action and pharmacological properties. In 
addition, it provides up to date information regarding acetyl salicylic acid - aspirin and representative of the 
thienopyridine – clopidogrel and their role in patients with CAD.   

Keywords: antiplatelet; coronary artery disease; thrombosis; aspirin; clopidogrel.   

Introduction

Coronary artery disease (CAD) is considered one 
of the major problems of the modern medicine leading 
cause of mortality and morbidity worldwide1. CAD is 
the most common type of the disease that is typically 
initially manifested by angina pectoris. Not only high-
income countries, but also middle and low-income 
countries are witnessing an alarming increase of the 
CAD consequently deterioration of the quality of life of 
the patients and rising on financial costs2.   

CAD as a result of narrowing or blockage of the 
major blood vessels that carry blood to the heart. Most 
common cause of the CAD is the atheromatous changes 
in the coronary arteries by plaque buildup and thrombosis 
in the wall of the arteries3. Manifestation of the disease 
is characterized by plaque disruption and thrombosis 
due to platelet activation in the coronary arteries4 and 
systemic inflammation5.   

Antiplatelet agents are crucial to prevent formation 
of the thrombosis and development of the complications 
of the disease. Among antiplatelets, aspirin and 
clopidogrel (P2Y12 receptor antagonists) are widely 
prescribed medications in CAD. Pharmacological 
treatment of the hemostatic system with the aim of 
decreasing or preventing thrombosis is very important 
for the treatment of CAD.   

Atherosclerosis and platelets  

Atherosclerosis is a systemic disease involving 
all almost arteries with several mechanisms refers 
to buildup plaques consisting of fats, cholesterol, 
platelets and other inflammatory cells in the vessel6. 
The plaque can burst and trigger a blood clot. There 
are several substances and mechanisms, which could 
trigger plaque erosion and rupture. Platelet reactivity, 
inflammation, high cholesterol level, high blood sugar, 
high inflammatory cytokines, stress, tobacco and 
much more other factors could produce atherosclerotic 
plaque erosion and rupture7,8,9,10. Among, them platelet 
reactivity and thrombus formation is one of the main 
causes of the burden. Platelets are playing pivotal role 
to maintain blood homeostasis despite being a smallest 
blood cells. Inhibition of platelet function could reduce 
thrombus formation consequently decrease mortality 
and morbidity. At the same time, this increases the 
chance of bleeding. Thus, balance of the benefit and 
risks of the antiplatelet drugs are crucial to understand 
using of these drugs and is main part of the treatment 
regimens of CAD.   

In vascular endothelial damage, vasoconstriction 
is the initiator followed by coming platelets into the 
action and activation of the coagulation system. After 
that tissue factor is exposed resulting in thrombin 
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formation. Following this, platelets start to adhere to 
collagen and Von Willebrand factor through receptors. 
This forms a platelet monolayer covering the damaged 
part of the vessel wall. This covering serves a fundament 
for the thrombin generation and platelet aggregation. 
Adhered platelets changes their shape, then secrets 
thromboxane A2 (TXA-2) and adenosine diphosphate 
(ADP). As c consequence, thrombin, TXA-2, ADP 
and other substances further activate platelets on the 
damaged endothelium. Activated platelets express 
the glycoprotein IIb/IIIa receptor for the receptor of 
fibrinogen. This receptor plays a role for the irreversible 
platelet aggregation.   

Platelets are the first to react to rupture of an 
atherosclerotic plaque, trigger a coagulation cascade 
and form the basis for the formation of an arterial 
thrombus. Thus, the close relationship between the 
processes of atherogenesis and thrombus formation 
makes it pathogenetically justified to carry out long-term 
antithrombotic therapy in CAD. The appointment of 
antiplatelet agents in the absence of contraindications is a 
mandatory link in the treatment of patients with different 
clinical manifestations of atherothrombosis and, above 
all, with ischemic heart disease, atherosclerotic stenosis 
of the coronary arteries. Antiplatelet agents prevent 
the aggregation of platelets and erythrocytes, reduce 
their ability to stick together and adhere to the vascular 
endothelium.  

Aspirin  

Felix Hoffmann discovered aspirin in 1987, 
however it was not until the 1950s that its antithrombotic 
effects were noted (Figure 1). Nowadays, it is widely 
used to prevent blood clots and thrombus formation in 
cardiovascular disease.   

  

Figure 1.

The structure of aspirin.   

Aspirin one of the oldest representative of the 

antiplatelet agents has shown the major adverse cardiac 
events significantly11. Aspirin continues to be the main 
antithrombocyte agent. Even a single intake of aspirin 
led to an increase in bleeding time, inhibition of platelet 
aggregation induced by collagen or arachidonic acid, 
and to a decrease in the release response in healthy 
people12. Aspirin selectively and irreversibly inhibits 
the membrane-bound enzymes of the human body - 
cyclooxygenase-1 (COX-1) and cyclooxygenase-2 
(COX-2). COX-1 is responsible for the physiological 
functions of prostaglandins, including the control of 
local tissue perfusion, hemostasis and protection of the 
mucous membrane of the gastrointestinal tract (GIT), 
renal function, and thromboxane A2 (TxA2) synthesis. 
COX-2 is contained in leukocytes and is responsible for 
the synthesis of prostaglandins involved in inflammation, 
regulates the formation of prostacyclin. TxA2 is a 
powerful vasoconstrictor and activates platelets by 
binding to its receptors. Prostacyclin inhibits platelet 
aggregation and causes vasodilation13.  

The effect of aspirin when taken for a long time 
in small doses 1 time per day is irreversible, since the 
platelet is not capable of complete recovery of the 
acetylated enzyme due to the absence of a nucleus14. 
Aspirin inhibits the synthesis of TxA2 in platelets 
much more strongly than the synthesis of prostacyclin 
in endothelial cells. The action of aspirin at the level of 
endothelial cells is weaker and shorter, especially when 
taken in small doses.   

Aspirin begins in 5 minutes after oral administration, 
reaches a maximum in 30-60 minutes. (4-6 hours 
for enteric slow-release forms), remains stable over 
the next 24 hours. In an urgent situation, to increase 
bioavailability and accelerate the onset of the effect, the 
first aspirin tablet is chewed in the mouth, which ensures 
the absorption of the drug into the systemic circulation, 
bypassing the liver, where aspirin is metabolized to form 
a weaker antiplatelet agent, salicylic acid. To restore 
the functional state of platelets, at least 72 hours after a 
single dose of aspirin are required. Recommended dose 
of the aspirin is 75-150 mg once daily alone or with other 
antiplatelets due to the coronary artery lesions severity, 
clinical condition and comorbidities of the patients.   
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Clopidogrel  

Clopidogrel (Figure 2) is a representative of the 
thienopyridine and inhibits ADP receptor mediated 
platelet activity and used to prevent myocardial 
infarction and stroke. During the last decade, the utility 
of clopidogrelhas been evaluated in different scenarios 
in a large number of patients. The benefits of clopidogrel 
in patients with CAD undergoing elective percutaneous 
coronary interventions (PCI) and in patients presenting 
with acute coronary syndromes are now well 

established. Major part of the clopidogrel (75%) is 
metabolized to inactive clopidogrel-carboxylic acid by 
carboxylesterase-1. The remainder is metabolized to 
2-oxo-clopidogrel, which is then converted either to 
inactive form or active thiol metabolite that irreversibly 
inhibits the binding of adenosine disphosphate to 
platelet P2Y12 receptors and cytochrome enzymes P450 
2C19 (CYP2C19) play a pivotal role its activity15. This 
binding prevents ADP binding to P2Y12 receptors, 
activation of the glycoprotein GPIIb/IIIa complex, and 
platelet aggregation.   

  

Figure 2.   

The structure of clopidogrel.   

The advantages of clopidogrel over aspirin have been proven when taken for a long time in patients with CAD 
with a high risk - with MI, a history of stroke, with atherosclerotic lesions of the arteries of the lower extremities, 
diabetes mellitus. Daily dose of clopidogrel is 75 mg whereas 300 or 600 mg loading dose may be used before 
elective or urgent PCI followed by stenting. Duration of treatment depends on severity of the coronary artery lesions, 
comorbidities and concomitant using of aspirin. Usually, after PCI patients should have be taken 1 year. Comparative 
properties aspirin and clopidogrelare summarized below (Table 1).   

Table 1. Comparitive properties aspirin and clopidogrel.   

Aspirin Clopidogrel

Binding Irreversible Irreversible 

Onset of action 2 h 2-6 h

Half-life of active metabolite 20 min 30-60 min

Duration of effect 10 days 3-10 days

Frequency of adminstration Once daily Once daily

Discontinuation prior to non-acute 
surgery

At least seven days At least five days
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Conclusion  

Atherosclerotic plaques burden is the main cause of 
CAD and inhibition of platelet aggregation is playing 
pivotal role to prevent thrombus. Available data suggest 
that patients with CAD should receive aspirin 75-100 
mg daily, and clopidogrel 75 daily in case of aspirin 
intolerance and/or after the PCI followed by stents in 
coronary arteries. Antiplatelet regimin in CAD will 
undoubtable depend on identifying high-risk patients 
considering with clinical, platelet function, and genetic 
risk stratification.  
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Abstract

Background: In this study we shall deal with the early complications after thyroid surgery and compare the 
complication rate with the extent of resection (subtotal, near total and total thyroidectomy).   

Patients and Methods: Early complications after thyroid surgery were studied in A prospective study in 
One hundred patients. Data was collected in the pre-designed proforma. And they are classified according 
to age and sex of the patients, clinical conditions and training state of the surgeon. Descriptive statistics was 
used to calculate frequency of each complication in the early post-thyroidectomy period.  

Results: Most of the patients were females and lie at the (30-39) age group. Clinically, most of them 
are presented with simple multinodular goitre. Subtotal thyroidectomy is the most commonly used type 
of resection. The frequency of complications after total thyroidectomy is more than other types. And 
identification of the (RLN) will minimize the incidence of injury. These complications were (4%) tension 
haematoma, (11%) hypocalcaemia, (4%) respiratory obstruction, (8%) developed recurrent laryngeal nerve 
paralysis, (2%) superior laryngeal nerve paralysis, and (1%) wound infection. Surgeon’s experience is so 
important, in which there is less complications when the operation is performed by a consultant surgeon.    

Conclusions: Surgery may be associated with significant numbers of post-operative complications according 
to the type of surgery. Total thyroidectomy confers certain advantages over less extended procedures, but it is 
associated with higher morbidity. Due to the risk of an unsuspected malignancy and goiter relapse following 
conservative surgery and increased risk of complications following reoperation, total thyroidectomy is 
emerging as an attractive surgical option.  

Keywords: Thyroid surgery, Tension haematoma, Hypocalcaemia, Wound infection.   

Introduction

History:  

At the time it was common surgical opinion that 
‘‘thyroidectomies were rout with a high rate of mortality 
from hemorrhage and morbidity from sepsis and nerve 
injury that it was only recommended to save life and not 
for relief of deformity or discomfort’’ However, in the 
late nineteenth century with the development of new 
techniques and major contributions of two prominent 
surgeons, Emil T. Kocher and Theodor Billroth, 
complications and deaths from thyroid operations were 
vastly reduced. Billroth had numerous complications 
after total thyroidectomy including tetany and vocal cord 
dysfunction, such that his student Mekulicz therefore 
recommended subtotal thyroidectomy as the preferred 
operation.  

Halstead refined the techniques of his contemporaries 
by usually performing bilateral subtotal thyroidectomy, 
preserving the parathyroids and decreasing the risk for 
recurrent laryngeal nerve injury. He also ligated the 
inferior thyroid artery close to the thyroid to prevent 
ischemia to the parathyroid glands. Today, thyroidectomy 
is considered a routine surgical procedure and should be 
associated with a low complication rate Education and 
experience can help reduce these risks [1].   

Indications of thyroid surgery  

There are many indications for thyroid surgery, 
including: thyroid malignancy, goitres that produce 
obstructive symptoms and/or are retrosternal; 
hyperthyroidism resistant to medical management; 
cosmetic and anxiety related reasons. It is also required 
for Removal and evaluation of a thyroid nodule whose 
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FNAC results are suspicious or suggestive of cancer; 
and in Orbitopathy in Graves’ disease [2].  

Types of thyroid operations

• Total thyroidectomy; involves the removal of 
all thyroid tissue between the entrance of the 
recurrent laryngeal nerves bilaterally at the 
ligament of Berry,. The procedure is carried 
out for thyroid cancer, multinodular goiter, and 
Graves’ disease.  

• Near-total thyroidectomy: involves complete 
excision of one side with the isthmus while 
leaving a remnant of thyroid tissue laterally on 
the contralateral side, which incorporates the 
parathyroid.  

• Subtotal thyroidectomy: leaves a rim of thyroid 
tissue bilaterally to avoid recurrent laryngeal 
nerves and parathyroids injuries.   

• Central lymph node dissection can be carried out 
under direct vision, with removal of all lymph 
nodes immediately adjacent to the thyroid, 
especially in the trache-oesophageal groove 
in patients with well-differentiated carcinoma. 
This dissection proceeds laterally to include the 
lymph nodes within the carotid sheath [3].  

• Hemithyroidectomy (thyroid lobectomy). In this 
procedure all of one thyroid lobe and isthmus 
is removed. This procedure is performed for a 
single thyroid nodule.  

• Minimal-access thyroid surgery includes 
minimal-access approaches to the thyroid gland 
include endoscopic, video assisted and mini-
incision techniques [4].   

Complications in Patients Undergoing Thyroid 
Surgery  

Complications of thyroid surgery can be divided 
into; general and specific complications.  

 Examples of general complications are respiratory 
and circulatory problems as benign cardiac arrhythmias 
and cardiac arrest [5].   

Specific early postoperative complications;  

1.  Respiratory obstruction: This is very rarely 
due to collapse or kinking of the trachea(tracheomalasia). 
It can occur as a result of traumatic tracheal intubation 
or in those who develop a haematoma that can cause 
obstruction or in patients with bulky, invasive tumors 
when thyroidectomy is combined with central or 
lateral neck dissection [4]. This is caused by decreased 
lymphatic drainage from the operating field and may 
cause respiratory compromise and require reintubation. 
Elevation of the head of the bed to about 20 degree 

and treatment with oxygen and hydrocortisone may be 
helpful.  

2. Bleeding: Intraoperative and postoperative 
bleeding may be venous or arterial in nature and is 
attributed to a ligature that becomes dislodged from the 
thyroid or surface vessels.  

Because of the rich vascular supply surrounding the 
thyroid the need for meticulous attention to hemostasis 
is essential. The time interval for this complication is 
between 2 to 48 hours, the median being16 hours. 
Rapidly expanding hematoma can usually be managed 
by urgent decompression by opening the layers of the 
wound when recognized in a hospitalized patient [6,7].  

3. Nerve injury:   

• Generally, only the (ELN) or high note nerve 
is at risk during thyroid operations, unless 
the dissection is extended cephalad to the 
thyroid cartilage. The (ELN) enters the inferior 
pharyngeal constrictor muscle well above the 
superior thyroid pole vessels and is therefore 
unlikely of being injured [9-12]. In 21% of 
patients the nerve lies within the thyroid sheath 
at the level where the superior thyroid artery 
bifurcates, making it particularly vulnerable 
during its division [13]. Injury to the (ELN) 
results in voice changes including, slight 
huskiness, poor volume, voice fatigue, and 
the inability to sing high notes. Such an injury 
significantly affects professionally singers and 
public speakers [14].  

• Recurrent laryngeal nerve (RLN): In 
approximately 1% of individuals, the 
right(RLN) is nonrecurrent from the vagus 
nerve and may enter the thyroid from a superior 
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or lateral direction. The left (RLN) arises 
from the vagus and winds around the ligament 
arteriosum. It then ascends in a more medial 
position than the right (RLN), running in the 
left tracheoesophageal groove.  

A nonrecurrent left (RLN) is only seen in situations 
of situsinversus or rightsided aortic arch [15]. Injury to 
the (RLN) is a serious complication of thyroidectomy. 
To avoid damage, detailed knowledge of the anatomy 
of the (RLN) is of paramount importance [16]. Injury to 
one (RLN) can lead to permanent hoarseness. Bilateral 
injury can cause severe airway compromise requiring 
immediate reintubation and tracheostomy [17-20].  

The position can be distorted by the malignant or 
benign tumor. In patients requiring reoperation it can 
be encased in scar tissue. During thyroid operations no 
tissue that could be the (RLN) should be divided until 
the (RLN) has been identified [21].  

Most injuries to the (RLN) occur at the level of 
the ligament of Berry .Palpation of the (RLN) can be 
a useful technique for its identification. The nerve feels 
like a cord or a violin string that can be rolled against 
the trachea [23]. This technique helps direct dissection to 
identify the (RLN) that may be recognized as a glistening 
white cord with its vasoneurvosum.  

Recovery of function may occur in up to 80% of 
patients, but often requires a delay of 4 to 6 months [24]. 
Some thyroid surgeons recommend using intraoperative 
nerve monitoring to help identify the (RLN) [25]. These 
techniques may prove useful during reoperations when 
identification of the nerve is often more difficult because 
of scarring.   

4. Hypoparathyroidism.  

 Anatomical Relationships: Most individuals have 
four parathyroid glands situated on the posterolateral 
capsule of the thyroid. During thyroid operations 
the upper parathyroid glands usually require less 
manipulation and are easiest to preserve.  

 The location of the parathyroid glands is variable 
because they originate from the 3rd and 4th pharyngeal 
pouch and descend into the neck [2]. The upper 
parathyroid glands, from the 4th pharyngeal pouch, 
have a more consistent location posterolateral to the 

thyroid at the level of the cricothyroid cartilage, where 
the( RLN) crosses at the level of the Berry’s ligament 
to enter the larynx. The lower parathyroid glands, from 
the 3rd pharyngeal pouch, are usually located anterior 
to the (RLN) and caudal to where the (RLN) crosses 
the inferior thyroid artery. The risk for injury to the 
parathyroid glands is probably associated with the 
position of the thyroid tumor.  

Postoperative hypocalcemia may be caused 
by transient or permanent hypoparathyroidism. 
Hypoparathyroidism occurs more frequently in patients 
with large, extensive and invasive thyroid cancers, and 
when total thyroidectomy is associated with central 
and lateral neck dissection [2]. Parathyroid glands may 
be devascularized or accidentally removed during 
thyroid operations. When a parathyroid gland cannot be 
safely dissected from the thyroid with a good vascular 
pedicle, it should be removed and autografted into 
the sternocleidomastoid muscle if normal or into the 
brachioradialis muscle of the nondominant forearm if 
abnormal [26-28].  

 After bilateral thyroid operations patients should 
have their calcium level evaluated about 5 hours 
postoperatively and the morning following the operation. 
Persistent postoperative hypoparathyroidism usually 
results from intentional or inadvertent extirpation of 
the parathyroid glands during thyroidectomy or from 
interruption of the blood supply to the glands with 
subsequent infarction [29].  

Six signs and symptoms of the ensuing hypocalcemia 
include perioral or distal extremity paresthesia, muscle 
cramping, positive Trousseau and Chvostek,s signs, 
laryngeal stridor, and convulsions. The latter conditions 
may prove fatal. The long-term sequellae of untreated 
or inadequately treated hypoparathyroidism include 
premature cataract development, calcification of the 
basal ganglia, recurrent seizures, osteomalacia, and 
psychiatric symptomatology [30].  

Patients with symptoms or signs of hypocalcaemia 
or a fall in serum calcium below 8 mg/dL should be 
treated with oral calcium carbonate (1–2g every 4 hours) 
if symptoms persist. When hypocalcemia is associated 
with hyperphosphatemia concern for permanent 
hypoparathyroidism is greater.  
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When symptoms of hypocalcemia persist and the 
total calcium is below 7 mg/dL intravenous calcium 
gluconate is warranted. Care must be taken in these 
patients, however, that there is no extravasation from the 
vein. Oral 1, 25-dihydroxycholecalciferol 0.5–1.0 lg/day 
is given to patients at the time the blood calcium level 
cannot be maintained above 7.4 mg/dL [31,32].   

5. Wound complications; Thyroidectomy is 
associated with a low risk for wound complications 
and routine prophylactic antibiotics are not indicated. 
Thyroid operations, however, should not be performed 
in patients with an acute pharyngitis as most wound 
infections after thyroid operations appear to be 
endogenous. Antibiotics and incision drainage is the 
treatment of choice. Infections occur most often when 
thyroidectomy is combined with lymph node dissection 
or had a tracheostomy. Normal surgical hygiene and 
disinfection and the avoidance of operations in patients 
with acute sore throats are required [33-35].  

6. Chyle leaks: are rare after thyroidectomy and 
occur more frequently when thyroidectomy is associated 
with a modified radical neck dissection especially on the 
left side. If the thoracic duct, or one of its branches, is 
injured intraoperatively, it should be ligated. Ligation is 
sometimes difficult because it may be hard to identify the 
duct. In such cases, suturing the surrounding middle or 
deep cervical fascia over the duct leak is often possible 
[36].   

Patients and Methods  

This prospective study was carried for the period 
(Jan. 2010 to March 2011) and includes patients who 
have thyroid gland surgery. Data collected from patients 
includes the demographic information, chief complaint, 
duration, present history of the thyroid swelling, 
onset, pain, obstructive symptoms, clinical features of 
hyperactivity), past history (previous thyroid surgery, 
irradiation, past medical and surgical history) and family 
and social history. A detailed clinical examination was 
done including the general and local examination and 
indirect laryngoscopy. All patients included were 
investigated for their thyroid gland status and includes;  

1. General investigations; complete blood picture, 
blood sugar, blood urea & serum creatinine, blood 
group & Rh factor, serum calcium, chest x-ray, ECG, 

pulmonary function tests when indicated.  

2. Specific investigations for the thyroid gland :  

A. Thyroid hormones (T3, T4 & TSH) in all patients.   

B. Computed axial tomography was used 
selectively in patients with recurrent, massive, 
retrosternal or clinically malignant goiter for which 
surgery was warranted.  

C. Ultrasound was a routine practice and was 
performed essentially to facilitate fine-needle aspiration 
cytology of impalpable suspicious nodules.  

D. Fine-needle aspiration cytology was reserved 
for patients with a clinically solitary nodule or dominant 
nodule in MNG.  

E. In the case of diagnostic difficulty, thyroid scan 
was performed for those patients documented to have 
thyrotoxic nodule or in retrosternal extention.  

Patients with thyrotoxicosis were prepared with 
antithyroid medications before surgery to achieve 
biochemical euthyroidism.  

Type of thyroid surgery is documented (total, near-
total, sub-total thyroidectomy, and lobectomy with 
isthmusectomy).   

Patients were followed in the immediate post-
operative period until their discharge from the hospital 
in good general condition and without having any of 
the early post-operative complications like respiratory 
obstruction, recurrent and superior laryngeal nerve 
paralysis, tension heamatoma, subcutaneous haematoma, 
, hypocalcemia and wound infection.   

 Antithyroid drugs are administered in preparation 
of thyrotoxic patient. The medications commonly 
used are methimazole (10–30 mg three times daily). 
Methimazole has a longer half-life and can be dosed 
once daily. Most patients have improved symptoms in 2 
weeks and become euthyroid in about 6 weeks.  

Β-blocking agents have the added effect of decreasing 
the peripheral conversion of T4 to T3. Propranolol is 
the most commonly prescribed medication in doses of 
about20–40 mg four times daily. Thyroidectomy was 
performed through a collar incision with the patient 
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under general anesthesia with endotracheal intubation. 
The strap muscles were divided in midline and 
retracted laterally. Both RLNs were identified by some 
surgeons who practice the routine identification in the 
tracheoesophageal groove, and every attempt was made 
to identify and preserve the parathyroid glands. Wound 
drain was inserted as a routine practice. The specimen is 
sent for histopathological study.  

Serum calcium level was measured within 6 hours 
and every 12 hours after the operation until stabilization 
in patients with clinical symptoms of hypocalcaemia. 
Those who could discontinue the calcium supplement in 
the presence of normocalcemia within 12 months after 
surgery were categorized as “temporary,” whereas those 
who had to continue for >12 months together with a 
below-normal serum parathyroid hormone level (normal 
11 to 54 pg/mL) were categorized as “permanent.”  

Oral thyroxine supplement was given on the day 
of discharge for hormonal replacement depending 
on the age, body weight and the type of operation to 
be followed by the surgeon in charge. (RLN) palsy 
lasting>6 months after thyroidectomy as documented by 
direct laryngoscopy was regarded as permanent.  

All relevant clinical, laboratory, radiologic, and 
perioperative data were collected prospectively and 
regularly updated into a computerized thyroid database. 
All the findings were recorded in the preformed 
proforma designed for this study. Descriptive statistics 
was used to calculate frequency of each complication in 
the early post-thyroidectomy period. Statistical analysis 
was performed to compare the variables.  

Results  

 A total of 100 patient aged from 20 to 70 years 
underwent a thyroidectomy in the period between 
October 2009 to march 2011 at the surgical department 
of Al-Yarmouk teaching hospital.and the following 
results were obtained:  

Ninety two were females and eight were males and 
most of them lie in the (30-39) age group (Figure 1).  

v According to the functional state of the thyroid 
gland at presentation:  

 It was found that 76 patients were euthyroid, 
and 23 patients were hyperthyroid ,and 1 patient was 
hypothyroid (Figure 2) .   

The incidence of complications in relation to the 
above diseases were :  

v Two (RLN) palsy, 5 cases of hypocalcaemia 
, 2cases of tension hematoma , 1case of infection 
and 2 cases of (SLN) injury occurred in patients with 
Multinodular goiter , 1(RLN) palsy ,2 cases of tension 
hematoma and 2 cases of hypocalcemia in Grave,s 
disease, 1(RLN) and 1case of hypocalcemia in nodular 
goiter, 1(RLN)and 2cases of hypocalcemia in Thyroiditis, 
2(RLN) and1case of hypocalcemia in Cancer ,and only 1 
case of (RLN) in recurrent goitre (Figure 3 ).  

 v The relation between the type of operation and 
the incidence of hypocalcaemia was:-   

11% of patients developed hypocalcaemia 
postoperatively, in 7% of them it was transient and in 
4%was permanent.2 of the 4 patients who developed 
permanent hypocalcaemia had underwent total 
thyroidectomy and the other one had underwent near 
total thyroidectomy and the last patient had underwent 
subtotal thyroidectomy. (Figure 4).   

v According to the extent of resection and its 
relation to the number of nerve at risk:  

 Subtotal thyroidectomy resulted in 3 nerve injury of 
which 1 was permanent. By contrast, total thyroidectomy 
resulted in 5 nerve injuries, of which 2 were permanent 
(Figure 5).  

v When we compared the incidence of (RLN)
palsy with the type of operation and the effect of nerve 
exposure, 40 nerves were exposed and no (RLN) palsy 
was recorded after Subtotal thyroidectomy, but when 26 
nerves were not exposed 3 injuries were recorded after 
sub-total thyroidectomy.  

 In total thyroidectomy, 19 nerves were exposed with 
no recorded injuries, and 10 nerves were not exposed 
from which 5 injuries had occurred (Figure 1).  
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(Figure 1): Distribution of patients according to their age and sex.   
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 (Figure 2): Functional state of thyroid gland.   
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Figure 3: The hypocalcaemia (RLN) and Palsy (according to various thyroid diseases).
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(Figure 4): Distribution of 100 patients who underwent surgery according to the surgical procedure and its 
related transient & permanent hypocalcaemia.   

(Figure 5): RLN palsy after subtotal and total thyroidectomy.   

(Table 1): RLN palsy related to type of operation (after total and subtotal thyroidectomy; effect of nerve 
exposure)  

Nerve at risk in subtotal thyroidectomy

Exposed Not Exposed

No. of patients 40 26

RLN palsy rate

Transient 0 2

Permanent 0 1

Total 0 3

Nerve at risk in total thyroidectomy

No. of patients 19 10

RLN palsy rate

Transient 0 3

Permanent 0 2

Total 0 5
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Discussion

Complications of thyroid surgery continue to be a 
significant source of morbidity. Surgery is the mainstay 
of treatment most widely used with the advantage of 
being freely available and rapid cure rates, but at the 
same time it has the disadvantage of post-operative 
morbidity and recurrence of goiter [13, 14].   

 The mortality from thyroid surgery during 18th 
century was approximately 40%. Most deaths were 
caused by infection and hemorrhage [7]. Sterile operative 
areas, improved general anesthesia and improved 
surgical techniques have made deaths rare but other 
major and minor complications still occur [8].  

 Patients undergoing total thyroidectomy require 
lifelong replacement of thyroxin, while recurrence of 
goiter is frequently observed after subtotal resection. 
The surgery for recurrence is difficult and carries more 
morbidity and for this reason many thyroid surgeons 
favour total thyroidectomy for goitre [12].   

 Subtotal thyroidectomy associated with less damage 
to recurrent laryngeal nerve and parathyroid gland than 
with other procedures [14, 16]. In our collection, subtotal 
procedures were done in most cases, leaving the total 
and near total procedures for the suspected malignant 
cases. But, it still remains a matter of debate whether 
to subject the patient to total thyroidectomy with 
lifelong replacement therapies and a higher chance of 
complications or to perform subtotal resections with 
more incidence of recurrence of goiter that requires a 
difficult re-operation with higher complication rate [4].  

The postoperative hospital stay was from 3 days to 
10 days. The mean stay was about 4 days. We regard 
this, a safe step as the complications occur mostly in 
the early postoperative days. There are some surgeons 
that recommend same day thyroidectomy, many believe 
that this should not, in general, be done and a rapidly 
expanding hematoma should be managed with urgent 
decompression by immediate removal of stitches and 
exploration of the wound in the theatre.  

 To test for possible bleeding at the conclusion of 
the thyroidectomy, the head can be tilted down and the 
lungs hyperinflated by the anesthetist to increase intra 
thoracic pressure as well as blood pressure in the neck 
veins. After thyroid surgery, patients should be kept 

in a low Fowler position with the head and shoulders 
elevated 10 to 20 degrees to keep a negative pressure in 
the veins; they should be observed in the post anesthesia 
care unit for several hours because most significant 
hemorrhages with evident tracheal compression occur 
within hours after operation [4].  

 Drainage tubes were applied in all cases. Drains 
can be kinked, blocked or dislodged and if not checked 
regularly may lead to haematoma formation. In 
accordance with recent research, they do not routinely 
use drains, but only if bleeding during or at the end of 
surgery causes concern [4]. If used at all, drains should 
be at least 14 gauge. Drains are certainly not a reason to 
decrease concern: clots may form and prevent adequate 
drain function of the placed drains. Extensive dressings 
are not recommended as it may hide the complication 
and prevent inspection of the contour of the neck.  

They found that bilateral thyroid operations increase 
the risk for hypoparathyroidism because with unilateral 
procedures only 2 parathyroid glands are at risk. In our 
collection, near total procedures were performed more 
than total.   

Regarding the experience of the operator, less 
complications were noticed when the operation is 
performed by a consultant surgeon. In a study by 
Pasieka JL et al, they found that the incidence of post- 
thyroidectomy hypocalcaemia in patients whom surgery 
was performed by consultant surgeon was 42%, while in 
those operated on by resident was 58% [20].  

Preoperative evaluation of the larynx by direct 
or indirect laryngoscopy was done for all patients to 
provide knowledge of the integrity of laryngeal function 
and it is indicated for any patient whose voice has 
changed and for all patients who have had previous 
neck operations. Rarely a patient may have vocal cord 
dysfunction and yet have a normal voice. It is therefore 
controversial whether all patients warrant a preoperative 
laryngoscopy. It is also debatable whether there is any 
value of having the anesthesiologist checks the vocal 
cords at the time the endotracheal tube is removed. Most 
studies suggest that the information obtained at the time 
the patient is still anesthetized is unreliable [21,22].   

In our collection, RLN were identified by some 
surgeons and there was no nerve injury in this group. 
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Prioleau, in his study considered it to be a dangerous 
practice to dissect near the recurrent laryngeal nerve 
stating that its identification usually indicates that the 
nerve is injured [17].   

We can avoid RLN injury during thyroid surgery by 
identifying the nerve and following its course carefully. 
Intra parenchymal dissection or subtotal excision can be 
performed if failure to identify RLN. This is proved in 
a retrospective analysis of 418patients who underwent 
thyroid surgery for thyroid disease at the Turkish State 
Railway Hospital in which Transient RLN paralysis rate 
was 2% while permanent RLN paralysis rate was 0.03% 
for bilateral subtotal thyroidectomies. In addition, in 
unilateral total thyroidectomies, transient RLN paralysis 
was 12% while permanent paralysis was 4%. For 
bilateral total thyroidectomies, 13.6% was transient and 
9% was permanent RLN paralysis. At present, there 
are mainly three strategies that can reduce the risk of 
recurrent laryngeal nerve injury [18].  

The first and most frequently used method is visual 
control by complete dissection of the full extra laryngeal 
trajectory of the recurrent laryngeal nerve.   

Second, intraoperative electrical nerve stimulation 
of the surgical field in addition to visual control can be 
used to delineate the presence, function, and possibly the 
course of the recurrent laryngeal nerves by observing 
contractions of the cricopharyngeus muscle.   

Third, uninterrupted monitoring of laryngeal 
electromyographic activity through electrodes placed 
against the posterior cricoarytenoid muscles can be 

used. It reveals changes in mechanical activation by 
manipulation of the recurrent laryngeal nerves during 
dissection. Either way, detailed knowledge of the 
anatomy is of paramount importance to avoid damage to 
the recurrent laryngeal nerve [37].  

Microsurgical technique could be a procedure of 
great value for prevention of the recurrent laryngeal 
nerves during thyroid surgery, especially in reoperations 
and thyroid cancer and in a review of seven consecutive 
cases. The aim of the study was to evaluate the role of 
the microsurgical technique as a method, which can help 
the surgeon to identify the recurrent laryngeal nerve in 
the operative field. Fourteen nerves in 7 patients were 
identified with Zeiss multidiscipline universal surgical 
microscope with a 250-mm ocular lens. All were female 
patients with mean age of 35 years. In all patients the 
recurrent laryngeal nerves were successfully identified 
along their whole length from the inferior thyroid artery 
to their entering the laryngeal muscles. None of the 
patients had temporary or permanent vocal cord palsy 
[38].  

When we compare our study with other studies 
regarding (RLN) injury, it is noticed that we have 8 
cases of nerve injury which form 8% of our cases. This 
is comparable with a study by friedrich (7.6%). It is 
more than in other studies as in Al-Fakhri (4.3%) and 
Wagner(5.9%). Our results were better than the study 
of Martensson (14%) (Table 2). So that our results are 
within the acceptable figures reflecting the competence 
of our surgeons.   

 (Table 2) Comparison between our study and other studies about injury of RLN.  

Our Study  
2010

Friedrich  
1998

Al-Fakhri  
1998

Wagner  
1994

Martensson  
1985

No. of patients 100 725 116 1027 514

Nerve palsy 8 55 (7.6) 5 (4.3) 61 (5.9) 72 (14)

Transient 5 37 (5.1) 3 (2.5) 36 (3.5) 33 (6.4)

Permanent 3 18 (2.5) 2 (1.7) 25 (2.4) 34 (6.6)
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Conclusion

Although surgery is the most widely used 
management for thyroid enlargement, but it is associated 
with significant number of post-operative complications. 
And.

Most of our patients were females and lie in (30-
39y) age group and have simple multinodular goitre. 
Increase incidence of complications was after total 
rather than subtotal procedures. Identification of the 
(RLN) will vastly reduce the risk of injury. And the rate 
of complications is correlated with the state of training.   

Ethical Clearance: The principles and the 
experimental protocol in this study was approved by the 
Ministry of Health, Baghdad, Iraq. 

Source of Funding Self.

Conflict of Interest: Nil.   
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Abstract

Reactive oxygen species and lipid peroxidation play a role in the pathogenesis induced by the non-steroidal 
anti-inflammatory drug indomethacin.  

This study was designed in order to investigate and demonstrate the histopathological and biochemical 
changes in rat brain due to chronic usage of indomethacin.  

Twenty one male albino rats were assigned to three groups. GA: served as normal control and received 
normal saline for 21days. G B:received indomethacin 10 mg/kg/day orally given once daily.GC: received 
indomethacin 10 mg/kg/dayorally given once daily.  

Results: Treated rats with indomethacin with a concentration 5 and 10mg/kg∙b∙w, expressed a significant 
increase in several parameters includes, serum malondialdehyde (MDA), Tumor Necrosis Factor-alpha 
(TNF-α), C-reactive protein(C-RP), and nitric oxide (NO) (< 0.05). In addition, a significant reduction in 
serum superoxide dismutase (SOD), glutathione (GSH), catalase (CAT) in the in comparison with control 
group.Histological assessment of the haematoxylin and eosin stained sections of the brain of rats treated with 
indomethacin showed varying degrees of architectural distortions.It could be concluded that administration 
of indomethacin at high dose induced some adverse effects on biochemical, oxidative parameters as well as 
histology of brain. That could be attributed to oxidative stress induced by the drug. However, these effects 
were reversible.  
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Introduction  

Nonsteroidal anti-inflammatory drugs (NSAIDs) 
are the most widely and extensively used for their 
analgesic, antipyretic, and anti-inflammatory properties1. 
Indomethacin1-(p-chlorobenzoyl)-5-methoxy-2-
methyllindole-3-acetic acid is a NSAID and exerts anti-
inflammatory effects by non-selectively interfering with 

cyclooxygenase (COX) 1 and COX-2, and accordingly 
reducing the production of prostaglandin (PG) E22(1). 
They are a class of drugs that reduce pain and decrease 
the inflammation(2).  

Indomethacin is known to induce the reactive oxygen 
metabolites in animal models, which may contribute 
to tissuedamag(3).These free radicals also damage the 
cellular antioxidant enzymes such as CAT, SOD and 
others, acting as the first line of cellular defense against 
oxidative injury. This might lead to aggravated tissue 
damage.Body and organ weights are key indices for the 
toxicological assessments of drugs because they could 
be modified with the advent of drug-induced toxicity(4).  

DOI Number: 10.37506/ijfmt.v15i3.15630



2128    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The brain has increased oxygen and glucose 
depreciation, which makes them more vulnerable to 
reactive oxygen species (ROS) production because it 
metabolizes 20% of total body oxygen and has a limited 
amount of antioxidant capacity. Besides vasculature 
system, free radicals are constantly produced in the 
brain “in vivo.” Because of its high ATP demand, the 
brain consumes oxygen rapidly, and is thus susceptible 
to interference with mitochondrial function, which can 
in turn lead to high production of superoxide radical(5,6).
Free radicals in central nervous system arise by the 
leakage of electrons from the mitochondrial electron 
transport chain to generate superoxide radical(7).  

The present study was conducted to evaluate 
the effects of the indomethacin on brain tissues and 
biochemical parameter of albino rats.  

Materials and Methods  

Animals and experimental protocol:  

The present study was performed on 21 albino male 
rats with weight ranging within 185 - 210g. They were 
4-6 weeks old. They were divided into 3groups. Each 
group made of 7 Albino Rats.  

The animals were kept in separate cages with average 
temperature (22-24 C˚) and humidity in an adequately 
ventilated room under a regular 12h light/12h dark 
cycle and were allowed free access to food and water 
ad libitum. The animals were obtained from the animal 
house of the Faculty of Veterinary Medicine, University 
of Tikrit.  

The animals were randomly allocated into 3 groups 
(Each group made of 7 Albino Rats):  

1. Group A: Control group received 1 ml of normal 
saline 0.9% orally three successive weeks.  

2. Group B: it included seven rats that were orally 
given indomethacin in a dose of 5 mg/kg body weight 
dissolved in saline daily for 3successive weeks.  

3. Group C: it included seven rats that were 
orallygiven indomethacinin a dose of 10 mg/kg body 
weight dissolved in saline daily for 3 successive weeks.  

After three weeks, 5 ml of blood samples were 
collected from rats hearts, and 1 ml of the sera prepared 
through centrifuging at 3000 rpm for 10 minutes, then 
stored at freeze until assayed. Serum SOD, GSH, MDA, 
andG-Px levels were measured by spectrophotometric 
kit, tumor necrosis factor-α was measured by ELISA 
technique.  

Brain tissues were collected from different groups 
and were fixed in 10% buffered formalin solution. 
The tissues were processed, embedded in paraffin and 
sections of 5µm thickness were obtained. The sections 
were stained with hematoxylin and eosin and examined 
using a light microscope(8).  

Statistical Analysis

All the data submitted to statistical analysis by using 
Tukey tests and one-way analysis (ANOVA) at (p<0.05) 
wherever by application following formula (mean±SD) 
to evaluate the results.   

Results

Results indicated that the serum MDA,TNF-α, 
C-RP, and NO levels, were significantly increased in rats 
treated with indomethacin when compared to the normal 
group, on contrary, indomethacin treatment significantly 
(P < 0.01) decreased the level of SOD, GSH, GPx when 
compared to the control group.   
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Table 1. MDA, nitric oxide, and GSH levels, and PON-1 activity in the serum of rats treated with  

Treatment Control Indomethacin(5mg/kg) Indomethacin(10mg/kg)

MDA (μmol/L) 3.76 ± 0.329 5 ± 0.35 6.34 ± 0.34a

NO (μmol/L) 32 ± 1.43 46.79 ± 1.67 60± 1.91

SOD (U/mL) 30.1 ± 1.31 17.03 ± 0.91* 0.6 ± 0.69*

TNF-α (Pg/ml) 26 ± 1.96* 70.1 ± 5.73* 37.2 ± 3.3*

GSH  

(mg/mg protein)
76.8 ± 6.7 57± 6.3 51± 5.21*

GPx (U/g protein) 33.6 ± 0.42 25.4 ± 0.57 22.37 ± 0.75 

TNF-α (pg/dL) 26.9 ± 8.1 31.7 ± 7.8 39.6 ± 4.9

C-RP(mg/dL) 07.95 ± 1.45 1.60 ± 0.28 3.03 ± 1.40

Vit.E (µg/ml) 17.79±1.58 10.07± 0.46 12± 0.46

Histopathological Observations:  

Control group

The brain tissue was sheathed with pia mater and the brain cortex was formed by molecular cells, granular cell 
(which are external and internal),there were small pyramidal cells, associated with glial cells (supporting cells) and 
minute blood vessels (Fig.1).  

   

Fig.1:Brain tissue; Demonstrating pia mater (A), externalmolecular layer (B). external granular layer (C) 
and blood vessels (D). (H &E ×20).  
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The group receive Indomethacin 5mg/kg b.wt .  

The brain tissue was demonstrated adilated pia mater capillaries with presence of the infl ammatory cells inside 
and around meningeal blood vessels (Fig.2).The blood congestion was progressed to the brain tissue its self.  

The diffused vacuolization around and near neurons and among glial cells of the deepest layers of brain was 
detected (Fig.3).  

The choroid plexus of the brain ventricles were detached from its roof which appeared as corrugated membrane 
(Fig.4).  

  

Fig.2: Congestion of blood inside pia mater capillary (A), infl ammatory cellsaggregation of in and outside 
blood vessels (B) slight congestion of blood in brain tissue (H&E *20).  

  

Fig.3:vacuolizationamong neurons and glial cells (A). (H&E *20).   
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Fig.4: Choroid plexus of brain ventricles (A) showing detachment from its roof (B) (H&E *20).  

The group receive Indomethacin 10mg/kg b.wt .  

The brain tissue revealed that extensive vacuolization was present in whole layers of brain of white matter and 
there was disturbance in the arrangement of the molecular and granular layer of external and internal cells. The blood 
congestion in the brain tissue was easily detected and the blood had WBC also (Fig.5) and (Fig.6).  

  

Fig.5: diffused vacuolizationwithin brain tissue (A) disturbance of molecular and granular layer cells 
arrangement (B) (H&E *20).  
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Fig.6:blood congestion of the brain capillary (A) vacuolation of brain blood tissue (B) (H&E *20).  

Discussion  

Infl ammation and oxidative stress are closely 
associated events. Infl ammation is considered as one of 
the consequences of oxidative stress, as the pathways 
that instigate the production of infl ammatory mediators 
are all triggered by oxidative stress(9,10).  

Indomethacin leads to mitochondrial oxidative stress 
associated with the generation of intra-mitochondrial 
reactive oxygen species (ROS), which induces imbalance 
of oxidants and antioxidants status in living system(11).  

Oxidative stress which is formed by the breakdown 
of the balance between free radicals and antioxidants, 
due to the excessive production of ROS and the reduction 
in the rate of its removal by the antioxidant defense 
system.These ROS can damage proteins, lipids and 
DNA, which in turn change their structure and function 
causing cell damage and even death. So, most of the 
intertubular and intratubular changes that were reported 
in this study can be explained by lipid peroxidation of 
the cell and organelles, membranes, with consequent 
ROS generation(12-14).  

The obtained results revealed that a signifi cant 
increase in serum MDA which is a useful biomarker for 

oxidative stress concentrations in indomethacin overdose 
groups, which indicate enhanced LPO leading to tissue 
injury and failure of the antioxidant defense mechanisms 
to prevent the formation of excess free radicals(12).  

Catalase is a haemeprotein in all aerobic cells that 
metabolize H2O2 to oxygen and water. These antioxidant 
enzymes are inactivated by lipid peroxides or ROS(15).
The activity of serum CAT increased signifi cantly, due 
to the absence of appropriate SOD activity, superoxide 
anions are not dismuted into H2O2, which is the 
substrate for CAT enzyme, leading to decreasing in 
CAT activity(16).which was attributed to the stimulation 
of antioxidant defense system, and this is in agreement 
with the fi ndings of Mansour et al(17).  

The results show that SOD level was signifi cantly 
decreased in the treated rats, which might be because of 
an excessive formation of superoxide anions. Because 
of the production of superoxide radicals during the 
oxidative phosphorylation chain in the mitochondria, 
there is a superoxide dismutase enzyme (SOD) that 
catalyzes superoxide anion into oxygen and hydrogen 
peroxide(18).  

Glutathione peroxidase (GPx), plays a primary 
role in minimizing oxidative damage. GPx an enzyme 
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with selenium and Glutathione-s-transferase (GST) 
works together with glutathione in the decomposition 
of H2O2 or other organic hydroperoxides to non-toxic 
products at the expense of reduced glutathione(19).  

The GSH is one of the major endogenous 
antioxidant produced by cells participating directly in 
the neutralization of free radicals and reactive oxygen 
species(20).It is used as a cofactor in the removal of 
hydrogen peroxide and lipoperoxides by the GSH-Px 
family during which it is converted into the oxidized 
form of glutathione (GSSG).Hussien and Gobba(21).
suggested that the decrease in GSH could be the result 
of decreased synthesis or increased degradation of GSH 
by oxidative stress(22).In the present study, the elevation 
of serum GSH levels in were observed in the treated rats.  

In the present study, decreased serum GST and 
GSH-Px activities in alone indomethacin-intoxicated rat 
can be explained by the consumption of these enzymes 
during the detoxification of reactive oxygen metabolites 
generated due to indomethacin, as well as consumption 
of erythrocytes GSH store. Decrease in GSH content 
due to indomethacin intoxication can simultaneously 
decrease the activities of GST as well as GSH-Px(23).
The results of the present study positively indicate the 
possibility of indomethacin mediated oxidative stress in 
erythrocytes.  

Histological examination of the brain tissue reveals 
that indomethacin caused abnormal structural changes in 
the brain tissue, including spongiform necrosis, nuclear 
vacuolization, pyknosis and inflammatory changes.  

Nitric oxide acts as a signaling messenger and under 
physiological conditions, the constitutively produced 
low levels of nitric oxide are important in intracellular 
signaling and in the regulation of basal vascular tone. In 
contrast, excess production of iNOS-derived nitric oxide 
by cells such as activated macrophages can cause tissue 
damage and organ dysfunction(24).This occurs through 
the formation of more ROS, including nitrogen dioxide 
(formed by the reaction of nitric oxide with molecular 
oxygen) or peroxynitrite (formed by the reaction of NO 
and superoxide). These species are capable of oxidizing 
free thiols in the cytosol and amine, and causing thiol 
nitrosation and lipid peroxidation, leading to inhibition 
of mitochondrial enzymes, mitochondrial impairment, 
and cellular energy failure(25).  

In the present study, indomethacin significantly 
reduced serum NO level compared to control group.
The possible mechanism of the increased NO level 
may be due to reduced production of NO by NOS and 
inactivation of NO by ROS produced by glycosylated 
proteinsthat was associated with an increase in the extent 
of damage. The results of this study agree with results of 
other studies(26,27).  

Tumor necrosis factor-α(TNF-α ) is produced 
by adipocytes ,neutrophils, activated lymphocytes, 
macrophages, and null killer cells but may be expressed 
by many non-immune cell types, has been implicated to 
play an important role in the cascade of inflammation(28).
TNF-α have been also determined as markers of the 
inflammatory response(29).  

The TNF-α. levels significantly elevated when 
rats were administered with Indomethacin indicating 
thatNSAID usage is very important because elevated 
levels of TNF-alpha may contribute to the deterioration 
of cardiovascular function through various mechanisms. 
TNF-α also has been shown to exert pro-inflammatory 
vascular effects (e.g., induction of oxidative stress, 
endothelial apoptosis, up-regulation of adhesion 
molecules and chemokines(30).  

In conclusion, indomethacin at high dose causes 
alterations in hematological, biochemical parameters 
and histopathological changes in brain of male rats. 
These adverse effects may be contributedto oxidative 
stress induced by the drug. However, thetoxic effects of 
indomethacin could be acute or reversible.  
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Abstract

Background; Chronic diseases disturb life expectancies, (1) that effect psychological, social, and economical 
status.(2) The present study evaluated the risk factors and health related quality of life (HRQL) among 
hypertensive patients. Objectives: Assessment of risk factors, (HRQL) among hypertensive patients in AL- 
Andalus primary health care center in AL-Ramadi city during the period January–March-2020. Materials 
&methods: a cross sectional study involved 100 hypertensive patients using Flanagan Quality of Life Scale 
in AL- Andalus primary health care center in AL-Ramadi city during the period January–March-2020. 
Results: The study revealed that 66% of the patients were males and 67% of them were over 55 years, 
working, graduated, smokers and from urban area. About half of females were over 55 years that 42% of 
them completed 2nd school but all of them were not-working and from rural area. Sixty percent of persons 
had high blood cholesterol level with average mean was 240, 220 mg/dl for males & females respectively, 
the same percent had cardiac disease while, 40% of them had diabetes mellitus for both sexes. The average 
body mass index was 39, 36 among males and females respectively. Thirty eight percent of patients had 
good and very good material and physical well-being with average mean 2.5 ± (0.5), while only twenty-
four percent had good and very good relationships with other people, the average mean was 2.0 ± (0.5) with 
statistical significance with sex. Thirty-two percent of persons had good and very good social, community, 
and civic activities with average mean 2.4 ± (1.0) and significant with sex. Only twenty-eight percent of 
persons had personal development and fulfillment with average mean 2.5 ± (0.4) and significant with sex, 
while forty-two percent of them had recreation with average mean 3.0 ± (1.0) that also significant with sex. 
Conclusion: High risk factors for both sexes and poor quality of life, mostly among female hypertensive 
patients.   

Key Words: Hypertensive patients’ ‟Health Related Quality of life‟, Risk factors, Sex   

Introduction

Hypertension decreases life expectancy because 
mostly ends with heart failure, ischemic heart disease, 
cerebra-vascular accidents and kidney diseases which 
increasing of mortality and morbidity rates,(3) and 
decreasing quality of life(4). Cardiac diseases have great 
burden on health all over the world, (5) with estimation 
of (29.2%) of total deaths globally(6). Promoting of 
health improves the personal perception and quality 
of life(7). Quality of life is “an individual perception in 
relation to values, culture, expectations and health status 
satisfaction(8). Quality of life is important to detect the 
outcome of health care when cure is impossible. (9) With 

complex outcomes, quality of life is assessing of patient’s 
life problems as physical, mental, emotional and spiritual 
performance(10). Uncontrolled blood pressure, diabetes 
mellitus, lipid profile, obesity, emotional stress and 
smoking lead to coronary heart diseases, (11) (12) which 
have negative effect on their physical, psychological 
status and quality of life(13).   

Objectives of the study: Assessment of risk factors, 
quality of life among hypertensive patients in AL- 
Andalus primary health care center in AL-Ramadi city 
during the period January – March 2020.   

Materials & Methods: A cross sectional study 

DOI Number: 10.37506/ijfmt.v15i3.15631
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carried out among 100 hypertensive patients by using 
Flanagan Quality of Life Scale in AL- Andalus primary 
health care center in AL-Ramadi city during the 
periodJanuary–March-2020.   

Population: An interview had done among 100 
hypertensive patients by using convenience non-
probability sampling.  

An interview questionnaire based on: 1. 
Demographic characteristics & risk factors that include 
age, gender, education, marital and job status, history 
of diabetes millets, obesity, and smoking. 2. Chronic 
Quality Of Life Scales contained 15 items representing 
five conceptual domains QOLS.   

Item Scaling: The QOLS scores are summing that 
the higher score (quality of life). Average total score for 
healthy populations is about 90%. (14) Scores ranged 
from 25% worse to 100% better. When these scores were 
condensed into three groups: -25% to 25%, 30% to 65% 
and 70% to 100%. (15) The QOLS was originally a 15-
item instrument that measured five conceptual domains 
of quality of life: material and physical well-being, 
relationships with other people, social, community and 
civic activities, personal development and fulfillment, 
and recreation. After descriptive research that queried 
persons with chronic illness on their perceptions of 
quality of life by using Flanagan Quality of Life Scale 
(16) (Table 1).  

Table 1: Flanagan Quality of Life Scale (QOLS) original conceptual categories and scale items.  

Conceptual Category Scale Item 

Material and Physical Well-being 
Material well-being and financial security 

Health and personal safety 

Relationships with other People 

Relations with parents, siblings, other relatives 
Having and raising children 

Relations with spouse or significant other 
Relations with Friends 

Social, Community, and Civic Activities 
Activities related to helping or encouraging others 
Activities related to local and national government 

Personal Development and Fulfillment 

Intellectual development 
Personal understanding  

Occupational role 
Creativity and personal expression 

Recreation 
Socializing 

Passive and observational recreational activities 
Active and participatory recreational activities 

Statistical Analysis: -Statistical tests applied by 
using SPSS Version 24,, calculating of mean, SD, ×² 
value was < 0.05 Body Mass Index : A tape measure and 
a weighing scale used to estimate the height and weight 
and calculated the BMI for each female according to the 
formula: BMI = Weight / Height² (Kg/m²). BMI ranges 
as the following: underweight < 18.5 kg/m², normal 
weight: 18.5-25, overweight::25-30, obese >30 (17).   

Results

Table (2,3): Distribution of patients according to 
socio demographic characteristics showed that 66% 
of them were males, 34% were females. Sixty seven 
percent of males were over 55 years, graduated, working 
and from urban areas, while 52% of females were over 
55years, 42% completed secondary school but all of 
them were not- working and from rural area.   
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      Table (2) Distribution of patients according to socio demographic characteristics  

 Male Female Total 

Number 66 66% 34 34% 100 100%

1.Age

<35years 6 9% ------ ------  

36-45 years 8 12% 8 24%  

46-55 years 8 12% 8 24%  

 >55 years 44 67% 18 52%  

Total 66 100% 34 100%  

2.Education   Male     Female

Illiterate 6 9% 10 29%

1st school 6 9% 10  29%

2nd school 10 15 % 14 42%

Gradated 44 67% ------ ------

Total 66 100% 34 100%

3.Residence  Male     Female

Urban 44 67% ----- -----

Rural 22 33% 34 100%

Total 66 100% 34 100%

4. Occupation     Male Female 

Working 44 67% --------- --------

Not-working 22 33% 34 100%

Table 3: Mean and Percentage of Domains scores of QOL according to Sex                   

Item
Male  

Mean (N = 66)
Female 

Mean (N = 34)
Total  

Mean ( N = 100)
   %  

Scores 

1. Material and physical well-being 2.6 ±(0.5) 2.4 ±(0.5) 2.5 ± (0.5) 38

2. Relationships with other People 3.0± (1.4) 1.0± (1.6) 2.0± (0.5) 24

3. Social, Community, and Civic Activities 2.8 ± (1.0) 2.0± (1.0) 2.4± (1.0) 32

4. Personal Development and Fulfillment 2.6 ± (0.2) 2.4 ± (0.6) 2.5± (0.4) 28

5. Recreation  3.5 %± (1.4) 2.5± (1.6) 3± (1.0) 42
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Discussion

 The study revealed that most of patients were males, 
graduated from urban area, smokers. and more than half 
of them were over 55 years. Another study found that 
age has a significant effect on HRQoL(18), while others 
found that sex, age, graduation, working, and obesity 
had significant on HRQoL(19). The study showed that 
there was high level of blood cholesterol with obesity 
for both sexes, the same finding was observed in study in 
Baghdad of high risk factors and unhealthy lifestyle(20). 
More than half of persons had cardiac diseases and less 
had diabetes mellitus for both sexes, also more than half 
of males were smokers, the same finding was observed 
in a study that 21.6% were smoker, 6o.3% were diabetic, 
with high lipid profiles and physical inactivity(21,22). A 
study of the same nature, it was concluded that patients 
with diabetes and hypertension have poor quality of life 
in comparison with healthy people(23). As so less than 
half of persons in our study had good material, physical 
well-being and recreation with poor relationships with 
other people, social, community, and civic activities 
that mostly among females. A study among Pakistanis 
hypertensive patients observed that most of them were 
females and had poor quality of life(20).   

Conclusion

High risk factors for both sexes and poor quality of 
life, mostly among female hypertensive patients. High 
blood pressure compared to men. The quality of life that 
both sexes lead has an influential role in causing many 
diseases.  
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Abstract

Background: Interpersonal Psychotherapy (IPT) is well-recognized for the treatment of various mental 
disorderswith many efficacy trials supporting its use; however, there is little discussion of its use in mental 
health nursing practices. In fact, there is no validated tool to measure the competency of student nurses in 
administering Interpersonal psychotherapy.  

Objective: This study was aimed at developing a validated tool to measure the competency of student nurses 
to administer Interpersonal Psychotherapy.  

Methods:The competency tool comprised of 30 items which were developed under three phases of IPT i.e. 
Initial, Middle and Termination Phase. A sample size of 100 nursing students from four different nursing 
colleges of Punjab were enrolled for the study. General and specific competencies of the participants while 
delivering interpersonal psychotherapy was assessed on a five-point rating scale after giving one-week 
training on Interpersonal psychotherapy. KMO measure, Bartlett test, Multiple correlation analysis and 
exploratory factor analysis were employed for data analysis using SPSS 20 version.   

Results:The IPT competency tool for student nurses wasdeveloped after thorough literature review and IPT 
trainings. The tool was validated by six experts with a content validity ratio 0.91. Based on the factor analysis 
results, the attributesof tool did not meaningfully merge into factors in initial, middle and termination phase 
of Interpersonal psychotherapy competency rating scale. The total variance among the factors came between 
70 to 80%.It was concluded that the list of attributes under each phase are independent and valid to include 
in the IPT competency tool for student nurses.  

Conclusion: IPT competency tool for nurses is a valid tool to measure student nurses’ competency to 
administer IPT.   

Key words: Interpersonal psychotherapy, Nurses, IPT tool, IPT training, Competency   

Introduction

Mental health treatment has been grossly ignored in 
India and worldwide. Plethora of mental health reports 
and research studies indicate the poor competency 
of nurses while taking care of patients suffering from 
mental health conditions1–3 The Mental Health Gap 
Action Program Intervention Guide (mhGAP-IG) 
includes guidance on evidence-based interventions 
such as IPT to manage number of mental disorders4 but 
there is insufficient detail on how to implement them5. 
The workforce is neither enough to meet the increasing 
population mental health needs6–9 nor enough awareness 

regarding the efficacy of IPT3,10. Recently, WHO has 
released a Manual on Group-IPT for depression and has 
strongly recommended evidence based psychological 
intervention such as IPT as first line treatment for 
pregnant or breastfeeding mothers with depression and 
for adults with mild depressive disorder11. As the number 
of specialized psychologists is not enough to cater whole 
population, so WHO has also suggested involving non-
specialized workers such as nurses in implementing 
IPT11 Training nurses in IPT can help in dealing with 
the scarcity of manpower for dealing clients with mental 
health issues4,12,13 Secondly, the wider approachability 
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of nurses from hospital to community makes it more 
accessible to the population. However, there is no tool 
designed to check the competency of nurses to deliver 
IPT. 

Interpersonal psychotherapy structure the treatment 
under four problem areas i.e. Grief, Role disputes, Role 
transition and Interpersonal deficits. The client who 
requires IPT may generally undergo 12-16 sessions 
which are divided into three phases- initial, middle 
and Termination phase. Initial phase usually last 1-3 
session, then middle phase which is of 8-10 sessions 
and the termination phase of 2-3 sessions come under 
termination phase10,14,15.   

This study was conducted in a view to develop and 
validate the IPT competency tool for student nurses.   

Materials and Methods

The methodology applied in this study is discussed 
as follows:  

I. Generation of the Item pool: Researcher 
underwent first training in October,2017 on ‘Group-
IPT for PTSD (Post-traumatic stress disorder)’ which 
was given by Dr Lena Verdelli, Founder & Director, 
Global Mental Health Lab, Columbia University, USA 
and Dr Kathleen Clougherty, Columbia University, 
USA. The second training was ‘IPSRT (Interpersonal 
Psychotherapy & Social Rhythm Therapy) for Mood 
disorders’ by 3C institute for Social development 
(approved by American Psychological Association) 
in November 2017. The third training was ‘IPT 
for depression’ given by International Society of 
Interpersonal psychotherapy in 2018. A workshop on ‘IPT 
for adolescents’ was attended at 8th Biennial Conference 
of International Society of Interpersonal Psychotherapy 
held at Budapest, Hungary in November 2019. Various 
measures related to competency assessment were also 
reviewed. Knowledge gained in these trainings and 
workshops along with the extensive literature review 
led the researcher to develop the pool of items. All the 
items were placed under three phases of IPT namely 
initial phase, middle phase and termination Phase. 
Further, items in each phase were categorized under 
general(G) and specific(S) competency wherein general 
competencies are the skills to be used by the therapist 
in all psychological therapies or communication, 

specific competencies are the skills exclusively used for 
delivering interpersonal psychotherapy. Initial phase of 
the scale has 11 items (4 items- general competency, 
7 items- specific competency) middle phase has 9 
items (3 items- general competency, 6 items- specific 
competency) and termination has 10 items (3 items- 
general competency, 7 items- specific competency). All 
the items were designed to assess the competency of 
student nurses on a five-point rating scale where score 
5 means- Excellent competence (Excellent skill with no 
improvement needed), 4- Good competence (Minimal 
improvement needed), 3- Average competence (Some 
improvement needed), 2-Low competence (Fair amount 
of improvement needed) and 1-Poor competence 
(Unskilled, a great degree of improvement needed). 
Thirty attributes articulated by the primary investigator 
were reviewed by other Co-investigators before sending 
the tool for content validity. The list of attributes used 
for developing the tool is provided in Appendix 1.   

II. Content Validity: The tool was reviewed 
by six mental health experts including psychiatrist, 
psychologist and nursing professional working in 
renowned government mental health settings. The scale 
was evaluated for the appropriateness and relevance of 
each item on the scale of 3 where 1 means-Not useful, 
2- Useful but not essential and 3- Essential. The content 
validity ratio was found to be 0.91 for 30 item scale.   

III. Multiple Correlation Analysis: The internal 
correlations among the initial phase, middle and 
termination phase attributes were found to be weak 
(not more than 0.60) in many cases and they were 
not strong which means that the framed attributes for 
each phase were independent of each other. Hence, 
the list of attributes can be considered independently 
appropriate for measuring competency level of nurses 
for administering IPT.   

IV. Factor Analysis: Exploratory factor analysis 
was applied to examine underlying patterns or 
relationships for large number of variables (inter-
dependent in nature) aiming to determine whether the 
attributes can be grouped into smaller set of factors.   

V. Ethical approval: Ethical approval for the 
study was obtained from Institution Ethics Committee 
Approval No. ECR/296/Indt/PB/2019/ISFCP/44.
Written permission from authorities of the nursing 
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colleges was obtained. All the participants provided 
written consent to participate in the study.   

VI. Data Collection: The data for establishing 
the validity of tool was collected from August 2019 to 
February 2020 on 100 student nurses doing Bachelor’s in 
nursing in selected four colleges of Punjab. Participants 
were selected through two-stage cluster sampling. 
Twenty-five students from each college were then 
randomly selectedfor the study. Selected participants 
underwent one-week training on Interpersonal 
psychotherapy. Researcher divided the training into 
five modules. First Module was on ‘Background and 
Introduction of IPT’, Second Module on ‘IPT problem 
area- Grief’, Third Module on ‘IPT problem area- Role 
disputes’, Fourth Module on ‘IPT problem area- Role 
transition’ and the Fifth Module on ‘IPT problem area- 
Interpersonal deficits. Under each problem area, students 
were trained how to give interpersonal psychotherapy in 
initial, middle and termination phase of each problem 
area. Numerous case studies, video presentations and 
role plays were done to equip the participants with 
necessary general and specific competencies.   

After one week of training given by the researcher, 
they all were given case scenarios to demonstrate their 

competency in each phase of IPT administration to the 
clients. Their competency was rated on a five point scale, 
where score 5 meant Excellent competence (Excellent 
skill with no improvement needed), 4- Good competence 
(Minimal improvement needed), 3- Average competence 
(Some improvement needed), 2-Low competence (Fair 
amount of improvement needed) and 1-Poor competence 
(Unskilled, a great degree of improvement needed)  

Statistical Analysis: SPSS version 20 was used 
to analyze the data. Descriptive statistics, Exploratory 
factor analysis (EFA), correlation matrix, KMO 
(Kaiser-Meyer-Olkin) measure, Bartlett’s test, variance 
explained by each factor, loading scores, rotated 
components matrix etc. were used for analysis of data.   

Results: Table 1 shows the socio-demographic 
characteristics of the participants. Majority (93%) of 
the participants were females studying in 3rd and 4th yr. 
of B.Sc. Nursing program. None of the participants had 
received any IPT training earlier. Only four participants 
reported family history of psychiatric illness. All 
participants underwent psychiatric training but only half 
of them feel comfortable talking to psychiatric patients.  

Table 1: Socio-Demographic Profile of the participants (n=100)  

Variable Category Frequency (n) Percent (%)

Gender
Female 93 93.0

Male 7 7.0

Year of study
Third year 50 50.0

Fourth year 50 50.0

Previous training in IPT No 100 100.0

Family history of psychiatric illness
No 96 96.0

Yes 4 4.0

Previous training in psychiatric 
hospital

Yes 100 100.0

Feel comfortable talking to a 
psychiatric client 

No 49 49.0

Yes 51 51.0
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Table 2. KMO and Bartlett’s Test   

KMO and Bartlett’s Test

Initial Phase Middle Phase
Termination 

Phase

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.582 0.546 0.499

Bartlett’s Test of Sphericity

Approx. Chi-Square 206.16 130.12 293.67

Degrees of freedom 55 36 45

Sig. (p-value) 0.001 0.001 0.001

In Table 2, KMO value represents that sample 
selected for the analysis was adequate for applying 
factor analysis and can be used for statistical inferences. 
Bartlett’s test of sphericity was used to test if there exists 
any significant relationship among the attributes. From 
the Bartlett’s test, it is clear that there exists some level 
of correlation and the correlation matrix is not diagonal.   

Principal Component method, Varimax rotation and 
criteria Eigen value more than 0.8 were used to arrive 
factors, each phase separately. In the initial phase, from 
eleven attributes, five factors were achieved. The first 
factor explains around 25% variance, second factor 
explains 15% varianceand so on. It is observed that the 

total variance explained by these five factors is around 
70%. In the middle phase, five factors were achieved 
from nine attributes. The first factor explains around 
25% variance, second factor explains 16% varianceand 
so on, and total variance explained by these five factors 
is around 75%. In the termination phase, from the ten 
attributes, five factors were achieved. The first factor 
explains around 24% variance, second factor explains 
18% varianceand so on and total variance explained by 
these five factors is around 80%. Even though no strong 
correlations among these attributes were observed, 
the factor analyses were carried to examine if any 
meaningful merging of attributes exist.   

Table 3. Pattern Matrix (Factor): Initial Phase  

Attributes
Factor

1 2 3 4 5

 S1. Explain IPT to the client 0.825 0.148 0.128 -0.103 0.052

 S2. Label mental illness and provides psycho-
education 

0.721 -0.093 0.003 0.067 0.118

 S3. Assigns sick role 0.472 0.336 -0.002 0.435 0.040

 S5. Select IPT problem area 0.161 0.801 0.091 0.135 -0.101

 G4. No advice giving or passing judgments -0.060 0.742 -0.002 0.001 0.279

 G1. Conducts Symptom and Mood Check with 
PHQ-9 

0.103 -0.116 0.878 0.192 0.039

 G2. Build rapport with the client 0.022 0.286 0.770 -0.243 0.172
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 S7. Discuss patient-therapist relationship and 
client’ role in therapy 

0.211 0.206 0.202 0.782 0.091

 S6. Associate problem area with depression or 
distress 

0.366 0.100 0.259 -0.701 0.038

 S4. Conducts interpersonal inventory 0.430 -0.090 0.142 -0.022 0.766

 G3. Maintains focus of the session -0.086 0.477 0.099 0.118 0.704

From the above matrix given in Table No. 3, it is observed that, the attributes are not meaningfully merged 
into factors. Due to rating scale nature, this might occur. The correlation matrix indicated that there is no strong 
relationship among these attributes. Hence it is concluded that the list of attributes under initial phase are valid to 
include in the competency tool.  

Table 4. Pattern Matrix (Factor): Middle Phase  

Attributes
Factor

1 2 3 4 5

G1. Conducts Symptom and Mood Check with PHQ-9 0.856 -0.166 0.045 0.094 -0.088

G3. No advice giving or passing judgments 0.681 0.351 0.020 -0.048 0.247

S5. Helps the patient to make decisions 0.494 0.473 -0.330 0.081 -0.380

S6. Conduct role play 0.083 0.772 0.253 -0.150 -0.103

S1. Use therapeutic communication techniques -0.032 0.669 -0.059 0.515 0.011

S3. Link the mood and the interpersonal problem area -0.043 0.049 0.903 0.134 0.031

G2. Maintains focus of the session 0.463 0.360 0.538 -0.007 0.105

S2. Conduct communication analysis 0.070 -0.029 0.136 0.912 -0.026

S4. Conveys optimism to the client 0.054 -0.068 0.044 -0.013 0.935

The given matrix in Table No. 4 shows that the attributes are not meaningfully merged into factors. Due to rating 
scale nature, this might occur. The correlation matrix for middle phase showed that there is no strong relationship 
among these attributes. Hence it is concluded that the list of attributes under middle phase are valid to include in the 
competency tool.  

Cont... Table 3. Pattern Matrix (Factor): Initial Phase  
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Table 5. Pattern Matrix (Factor): Termination Phase  

Attributes
Factor

1 2 3 4 5

 G3. No advice giving or passing judgments 0.731 0.395 -0.019 -0.273 -0.093

 S4. Review the efforts taken by the client 0.693 0.069 0.114 -0.318 0.442

 S6. Discuss future challenges which may trigger the problem 
again 

0.693 -0.426 -0.355 -0.015 0.111

 S1. Explore client’s feelings due to end of the sessions -0.052 0.715 0.397 0.024 0.287

 G1. Conducts Symptom and Mood Check with PHQ-9 -0.336 0.600 -0.407 0.392 0.248

 S5. Give credit of symptom change to client 0.271 -0.564 0.494 0.303 0.060

 G2. Maintains focus of the session 0.476 0.238 -0.759 0.072 -0.014

 S2. Reviews the progress of the patient since the beginning 0.394 0.449 0.623 -0.007 -0.198

 S7. Discuss strategies to use in future (More IPT or other 
therapies or medicine)

0.382 -0.087 0.130 0.673 0.413

 S3. Discusses Warning Signs of Depression 0.456 0.205 -0.006 0.422 -0.673

From the above matrix in Table No. 5, it is observed 
that, the attributes are not meaningfully merged into 
factors. Due to rating scale nature, this might occur. The 
correlation matrix for termination phase showed that 
there is no strong relationship among these attributes. 
Hence it is concluded that the list of attributes under 
termination phase are valid to include in the competency 
tool.  

Conclusion

It is found that the attributes are not meaningfully 
merged into respective factors. These factors could 
have been emerged due to five point rating scale pattern 
and the attributes statements are direct and positive 
nature. Hence, it is concluded that the attributes in 
each phase are independent of each other. They can be 
retained in the tool without removing them to measure 
the IPT competency. Hence this tool is valid to assess 
the competency of student nurses in implementing 
Interpersonal psychotherapy.  

Discussion

 IPT is an efficacious psychotherapy for which 
effective and adequate therapist training is needed. 
There is a need to develop competency measures for 
nurses16–18. Mental health services can be integrated 
into general health care which require training of nurses 
and reallocation of health workers from hospital to 
community settings, modification of new role and new 
competencies. In many countries, IPT is being delivered 
by nurses13,19,20, now it is time when LMICs like India 
should also explore and utilize the biggest health 
workforce of nurses in giving IPT. It is recommended 
to include IPT training as a part of nursing curriculum 
so that when student nurses complete their Bachelors 
program, they are ready to implement IPT in community 
and hospital health settings. In India, where mental 
health services are very scarce8,21,22, implementation 
of IPT by nurses can make the mental health treatment 
more affordable and accessible to everyone.   
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Limitation:  

1. The study was limited to student nurses.   

Recommendations:   

1. The study can be conducted on large sample.   

2. Future studies can be conducted on nurses 
already working in general health, mental health or other 
community health settings.  

3. Furthermore, studies can be done on participants 
with multiple cultural backgrounds and on the students 
of other health streams  

Conflict of Interest: None  
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Abstract

With the rapid development and higher level of dependence on new information and technology by 
various organizations across the world, cybercrime issues are increasing, and there are no technologies 
that seem flawless in combatting the issue. The use of concepts relating to digital forensic investigation 
of criminal activities and digital forensics will, therefore, tackle the problem with finding digital evidence 
in cybercrimes. OSForensics is one of the various digital forensic investigation tools that allows the use 
of Hash Sets for identifying known safe files in program and operating system files. The tool is essential 
for identifying suspected files like Trojans, viruses, and hacker scripts. The problem presented in this 
paper, therefore, entails utilizing combinations of digital forensic investigation of criminal activities and 
investigation concepts. The paper seeks to establish the effectiveness of OSForensic in Digital Forensic 
Investigation to curb cybercrime. That is, the capabilities of OSForensics and the accuracy of OSForensics 
with regards to retrieving and analyzing data from a hard drive in order to investigate and curb cybercrime 
at the workplace. The researcher investigated a case in which a company security had been threatened by 
an employee whose contract had recently been terminated. The company suspected that this employee had 
some serious pictures, locations, and employee details belong to company. The image of the employee’s 
personal flash was sent to the researcher to help initiate the investigation using OSForensicssoftware so 
as to establish any evidence that the employee still had pictures, locations, and employee details belong to 
company. In overall, OSForensic was able to identify company details that the employee was having. The 
research was able to identify sensitive information about the company that the suspect was having, including 
the names of the employees, images, company system structure and what seemed to be their respective 
identification numbers.  

Keywords: OSForensics; Cybercrime; Digital Forensic; Investigation   

Introduction

Digital forensics refers to walking back through 
incidents in computer systems to investigate crimes or 
to map out digital assets [3]. Kishore et al. [5] define data 
analytics as collecting, aggregating, and analysis tools 
for the detection of threats and monitoring security. 
Information Security, as [4]asserts, encompasses other 
issues such as access control, risk assessment, malicious 
software, and incident investigation. A new tool is 
provided that combines digital forensic of illegal activities 
and digital forensic investigation concepts to determine 
cybercrime patterns, find motives for cybercrime, and for 
keeping score of the number of cybercrimes that occur in 
a given period. Moreover, digital forensic investigations 

inquire about questionable and unfamiliar activities 
in the digital world [15]. Digital forensics, therefore, is 
useful in understanding attacker behaviors that get done 
through the collection and analysis of status information 
and logs [11]. Losavio et al. [8]explain that attacks mostly 
occur as a result of unawareness. Naskar, Malviya, and 
Chakraborty [10] note that through the unawareness 
of users, systems become more prone to cybercrime, 
which almost always occurs without notice. Forensic 
process is one that is done in steps, and the number of 
steps depends on the forensic type[12]. Mostly, however, 
the first step in digital forensics is the identification of 
potential data sources and the acquisition of data that 
is useful in forensics from these sources [20]. Some of 
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the primary data sources are routers, storage media, 
desktops, and cell phones, etcetera[2]. Plans are required 
for getting the data from the primary data sources for 
which priorities will be provided based on the data’s 
volatility, importance, and the amount of effort for 
collecting the data. The investigation process follows the 
steps of extracting relevant information pieces, analysis 
for drawing conclusions, and reporting for preparing and 
presenting the outcome of the analysis step. Some of the 
types of digital forensics include computer forensics, 
firewall forensics, database forensics, and live systems 
forensics, and software forensics, among others. Of the 
said types, computer forensics is most essential as it 
involves analyzing and investigating for the collection 
and preservation of evidence [18].  

The present research employed the forensic 
investigation techniques used in OSForensics. The 
hash sets for identifying known safe files in program 
and operating system files have been used for the 
project. The OSForensics is available commercially 
as a digital investigation suite for Windows. This tool 
retails at around $995 USD with 12-months support 
and updates[13]. The suite is capable of mining forensic 
evidence from computers and implementing file 
searches and indexing. OSForensic is mainly used in 
cybercrime investigations and can be useful in initiation 
of investigations. It used to create a new case and fill 
case details. For example, we can browse for the USB 
image to create the hash for the image; this helps in 
checking if the hash is changed or not after collection 
of evidence[19]. OSForensic scans the image to check 
the recent activities such as access website, recent 
downloads and USB drives. The problem presented in 
this paper, therefore, entails utilizing combinations of 
digital forensic investigation of criminal activities and 
investigation concepts. The problem issue for this project 
is that presently, cybercrime issues are increasing, 
and there are no technologies that seem flawless in 
combatting the issue. The use of concepts relating to 
digital forensic investigation of criminal activities and 
digital forensics will, therefore, tackle the problem with 
finding digital evidence in cybercrimes. The paper seeks 
to establish the effectiveness of OSForensic in Digital 
Forensic Investigation to curb cybercrime.   

Materials and Methods  

The researcher initially researched more on 
OSForensics so as to determine the extend in which it 
works and found out that numerous options are available 
for the investigator to use in OSForensics free edition.   

Based on the fact that there are numerous options 
available for the OSForensics, and since the research 
had limited number of researchers and time, the forensic 
investigation was narrowed down to USB Registry 
Activity. The researcher investigated a case in which a 
company security had been threatened. The company had 
just terminated an employee that was working in their 
security team. They suspect that this employee had some 
serious pictures, locations, and employee details belong 
to company. The image of the employee’s personal flash 
was sent to the researcher to help initiate the investigation 
so as to establish any evidence that the employee still 
have serious pictures, locations, and employee details 
that belong to the company.The researcher started 
forensic investigation with the USB image, then opened 
VM ware and created a folder for the study investigation 
and then started the investigation using OSForensic 
tool. A new case was then created and named the case 
with Investigating G2 Image filled case details and then 
browsed for the USB image. The researcher then took 
the hash for the Image for verification.Subsequently, the 
researcher created SHA1 hash and saved the result in 
notepad.The image was then selected after it had been 
extracted. The image was then added and new folders 
established. The folders were used to investigate all the 
deleted files.   

The investigation revealed some interesting files; 
for instance, Marta contained pass codes. The researcher 
also found another text file called “name” that had a 
list of suspected employees’ names and also found the 
location.Sensitive information about the company with 
file called workstation was also established. What seems 
to be the company network diagram was also found. The 
researcher also found what appeared as employees ID 
from the file “Football Information”:  

Result and Discussion

OSForensics was capable to create hashes and hash 
sets for different files, one single text string, or a whole 
volume with SHA-1, CRC32, MD5 or SHA-256 hashes. 
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It was possible for the investigator to calculate the hash 
of the file, the individual text string or volume and 
consequently compare it to a hash value which is well 
known. The create/verify hash function was applied to 
hash different folders and files on a forensic image. As 
shown in the figure below, OSForensics has the general 
ability to hash the individual drives and folders/files on 
the respective drive. The time for completing the hash 
varied, depending upon the drive that was being hashed 
and the file size.   

In overall, Forensics was able to identify company 
details that the employee was having. The research was 
able to identify sensitive information about the company 
that the suspected employee was having, including the 
names of the employees and what seemed to be their 
respective identification numbers.  

According to Hidayat et al. [1]OSForensics is a 
digital investigation tool that allows the use of Hash 
Sets for identifying known safe files in program and 
operating system files. Hidayat et al. [1] further explain 
that this tool is essential for identifying suspected files 
like Trojans, viruses, and hacker scripts. Among other 
benefits, OSForensics allows for faster extraction of 
forensic data from computers and reduces the need for 
further time-consuming analysis.   

The tool can detect suspicious activities and files 
employing hash matching, drive signature assessments, 
and binary and memory data [7]. It finds hidden sectors 
in the hard disks, looks through volume shadow copies 
to analyze the previous versions of files and validates 
file matches with MD5 (message-digest 5), SHA-256 
(secure hash algorithm 256), and SHA1 hashes [18]. It 
also has disk drive imaging feature to store the drive 
content replicas. In addition, RAID (Redundant Array of 
Independent Disks) arrays are accomplished from each 
disk image with the help of this tool.   

According to Hidayatet. al. [1] and as has been 
established in the present paper, OSforensics software 
restores deleted data effectively, particularly data 
removed by the perpetrators. In their study, Hidayatet. 
al. [1] carried a four-phase comparative analysis of 
OSforensics. They made the comparison with Disk 
Genius, GetDataBack and Diskdigger forensic toolkits 
for data retrieval on Windows 8 Operating System. 
Analysis began with formatting the flash drive and then 

filling out data on the flash drive. All the data in the 
flash drive was deleted and the recycle bin emptied. The 
digital forensic toolkits were then used for data recovery. 
The OSforensics kit recovered the deleted data precisely 
compared to Disk Genius, GetDataBack and Diskdigger.  

Lahaie[6] also carried out a four-phase forensic 
process on a 32GB USB drive using the OSForensics 
tool. The tool was used to create an MD5 hash of the 
drive before and after the data acquisition phase. The 
researcher applied a USB write-blocking registry 
tweak to ensure that data could not be altered before 
connecting the USB to the computer; implying that the 
disk is forensically sound. The OSForensics locked the 
USB further, producing matching MD5 hashes before 
and after the acquisition, indicating that OSForensics is 
forensically effective in the field of digital forensics.   

However, Hidayat et al. [1] acknowledges that 
digital forensic investigators follow specific stages and 
measures when working on an incidence. For that reason, 
investigator is likened to tools because they act as tools 
in tracking and persecuting criminals. Accordingly, they 
must follow standard process to obtain credible results 
[9]. Similarly, the approach adopted in this investigation 
process has four phases [16]. By following this approach, 
it is possible to account for every data and evidence 
obtained during the examination. Besides, it easier to 
show time and hash values as proof of the investigation 

[14].  

Evidence gathering from a storage media is backed 
with the fundamental steps in storage media investigation. 
They include extracting an image of the compromised 
system, performing hash value integrity calculation, 
recovery of files or folders to new locations, examining 
specific deleted files, and collection of evidence [17]. The 
evidence is collected from recycled folders, bad sectors, 
free spaces, auxiliary devices, network activity logs, 
and application software file. Also, gathering evidence 
involves proper copying of evidence into appropriate 
text files, relevant searches for key-term strings, and 
accurate scrutiny of applications or indication of file 
encryption, deletion, compression, and encryption or file 
hiding utilities. Therefore, the preparation of evidence 
summary should demonstrate, and report expert findings 
established from evidentiary excerpts and investigative 
examinations. The CIA (Confidentiality, Integrity, 
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and Availability) model is the fundamental security 
background for digital forensics investigation.  

Conclusions

Digital forensic entails auditing in computer science 
that takes the evaluation, investigation, and analysis 
of computer systems to map digital assets and crimes. 
There is need to conduct a forensic investigation to 
unravel the damage caused, the extent of the attack, 
approach of the attacks and future measures to adopt 
in best practices and approaches in countering future 
cybercrime attacks. Technology and innovations have 
enabled in the development of new digital forensic tools 
with the ability to combine digital forensic investigations 
and digital forensic illegal activities. The research 
aimed at establishing the effectiveness of OSForensic in 
Digital Forensic Investigation to curb cybercrime. That 
is, the capabilities of OSForensics and the accuracy of 
OSForensics with regards to retrieving and analyzing 
data from a hard drive in order to investigate and 
curb cybercrime at the workplace. The research has 
established that OSForensics can effectively be adopted 
in forensic operations and with different capacities and 
capabilities. OSForensics tool enable the location of 
data while protecting the evidence and creating quality 
evidence to be used in legal proceedings. This tool is 
effective in curbing cybercrimes through determining 
and establishing criminal activities. OSForensics has 
analytical capabilities adopted in mining and analysis of 
criminal related data. Furthermore, the OSForensics tool 
enhances the digital investigation by use of Hash Set to 
establish safe files in operating systems or a program, 
thus making it possible to identify cybercrimes such as 
hacker scripts, viruses, or Trojans. OSForensic tool is 
vital in starting investigations since it has the capability 
of filling case details and creating new files. Additionally, 
the tool can mine data from recent downloads, access 
websites, and USB drives. OSForensics tool enhances 
the information security functions that enhance 
looking, mining, and reporting digital information for 
legal proceedings. The digital forensic tool is vital in 
identification, extraction, analysis, and presentation of 
digital evidence contained in digital devices. Like in the 
present case, OSForensics was able to identify company 
details that the suspected former employee was having. 
The research was able to identify sensitive information 
about the company that the suspected employee was 

having.  
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Abstract

Saccharum Officinarum L is native to Asian countries, including Asia. Indonesia is the third-largest sugarcane 
producer in the ASEAN region. The amount of sugarcane production represents the potential amount of 
bagasse waste obtained. Bagasse has not been used properly and optimally in Indonesia. Bagasse contains 
43.6% cellulose; hemicellulose 33.8%; lignin 18.1%; ash 2.3% and wax 0.8%. The purpose of this study 
was to isolate bagasse cellulose with 5% of nitric acid. We determined the organoleptic powder properties 
and pharmacopeial specifications of bagasse cellulose as pharmaceutical raw materials. As a result, the test 
parameters as pharmaceutical raw materials for bagasse cellulose met the requirements compared to Japan 
Pharmacopeia XV except for the ash content value. Bagasse cellulose powder had a white color, a water 
content of 5.93%, and pH 6.7. It was insoluble in water-ethanol and ether and had Pb-Cr-Cd metal content 
<10 ppm. The microbial limits were below the specified requirements. The ash content was 0.6, the bulk 
density was 0.136, the tapped density was 0.158, Carr’s index was 13.92, the Hausner ratio was 1.162, and 
the angle of repose was 56.4. Based on the angle of repose value, bagasse cellulose powder had fairly good 
flow properties.  
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Introduction

Sugarcane (Saccharum Officinarum L) is a plant 
native to Asian countries with tropical and subtropical 
climates, such as Thailand, Philippines, Indonesia, 
Brunei Darussalam, Laos, and Vietnam1,2. The largest 
production of Saccharum Officinarum L is located in 
Brazil, controlling about 43% of global production, 
while in the ASEAN region, Thailand is the largest 
sugarcane producer. During the period 1980 to 2013, 
there was an increase in sugarcane production in the 
ASEAN region (an average of 4.28% per year). In 
1980 sugarcane production in ASEAN countries was 
only 5,080,234 tons, but at the end of 2013 sugarcane 

production in ASEAN was recorded to have increased 
by 16,378,700 tons 2,3.  

Indonesia ranks the 10th largest in the world and the 
3rd largest in ASEAN as a sugarcane producing country 
after Thailand (49.51%) and the Philippines (17.77%) 
with a percentage of 16.05%. Sugarcane plantations 
in Indonesia can be found scattered in West Java, East 
Java, Central Java, DI Yogyakarta, North Sumatra, and 
South Sumatra4. Sugarcane production in Indonesia in 
2006 was approximately 64,169 tonnes5. Indonesia can 
produce an average of 27.88 million tons of sugarcane in 
the period 2009 - 20133.  

Sugarcane is a plant that is the primary source of 
raw materials for sugar and monosodium glutamate 
(MSG). Sugarcane is processed by extracting the juice 
by squeezing the sugarcane stalks to get the extraction 
in the form of bagasse waste. The amount of sugarcane 
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production in both the world, ASEAN, and especially 
Indonesia represents the large potential amount of 
bagasse waste produced.  

Bagasse is the residue of the sugarcane milling 
process that has been squeezed or extracted from the 
sugar-making industry and alcohol 6,7. Bagasse is a 
fibrous residue from sugarcane that has gone through 
the juice extraction process (taking the water phase 
from the sugarcane stalks)8. The main component of 
bagasse is fiber (43-52%) as a byproduct of sugarcane 
juice extraction6. From one sugar factory, industrial 
byproducts can be obtained in the form of bagasse up 
to 35-40% of the weight of milled sugarcane9. Referring 
to the 2013 projection of sugarcane production in 
Indonesia, which reached an average of 27,880,000 tons, 
it can be calculated that the amount of bagasse produced 
in Indonesia is 11,152,000 tons on average. The amount 
of bagasse waste is estimated to increase because sugar 
production in Indonesia until 2020 is estimated to 
increase by the Ministry of Agriculture3.  

The existence of bagasse as waste can disturb the 
environment if there is no proper and optimal treatment 
or utilization. Generally, bagasse waste is used directly 
as fuel for the sugar industry, animal feed, and organic 
fertilizers5. The economic value of utilization is still 
low and is considered not a productive way of handling 
waste.  

Bagasse has been used as a composite, textile 
material, pulp, and paper industry because of its 
cellulose content10. Bagasse contains 43.6% cellulose; 
hemicellulose 33.8%; lignin 18.1%; ash 2.3% and wax 
0.8%11,12,13,14,15,16. Another component in bagasse is 
hemicellulose, as much as 25-35%, which is an amorphous 
polymer and mainly consists of xylose, arabinose, 
galactose, and mannose13. The remainder is mostly 
lignin (18-24%). Based on the cellulose composition, 
bagasse has the potential for the development of great 
benefits and high economic value.  

Cellulose and nano cellulose are biopolymers that 
are abundant in nature and are renewable biomaterials 
that can be processed into various environmentally 
friendly polymer products20. Cellulose is applicable 
in the pharmaceutical industry, in the pharmaceutical, 
cosmetic, food, and beverage industries. The application 
has been studied by many researchers 17. Cellulose is 

used as a filler in capsules, disintegrants, and binders in 
tablets 18,19.  

Cellulose has versatile uses in many industries such 
as cattle food, wood, paper, fiber and clothing, cosmetics, 
and pharmaceuticals as excipients17. The functions 
of cellulose in the pharmaceutical industry are very 
diverse. Cellulose is applicable as a filler for capsules at 
a concentration of 5-30%. Besides, cellulose is suitable 
as a binder in tablets with a concentration of 5-40% (wet 
granulation) and (10-30%) dry granulation. Cellulose is 
proper as a disintegrant tablet with a concentration of 
5-20% and as a glidant tablet with a concentration of 
1-25% 18.  

Cellulose is available in nature. Lignocellulosic 
biomass is the form of cellulose. It is the combination of 
lignin, cellulose, and hemicellulose 14, 15, 21. The primary 
source of cellulose is a natural material. It contains plant 
cell walls, acetic acid bacteria, some animals (tunicate), 
some algae, and oomycetes. Cellulose can be isolated 
from pineapple peel juice to produce bacterial cellulose22, 
palm oil mesocarp fiber 23, potato skin waste24, palm 
sugar fiber25, sago26, cassava pulp 27, 28 and bagasse 29,30.  

To sum up, the researchers used bagasse in this study 
because of its abundance in nature, lack of economic 
value, and a large percentage of cellulose. This study 
aimed to isolate cellulose from bagasse waste. The 
obtained cellulose was examined as a pharmaceutical 
raw material according to pharmacopeial specification 
parameters such as pH, moisture content, solubility, 
test powder properties such as bulk density, tapped 
density, Carr’s index, Hausner ratio, and angle of repose, 
microbial test, an assay of metal weight content 31.  

Materials

The materials were bagasse from the home industry, 
Hydrochloric Acid (Merck), Nitric Acid (Merck), 
Sodium Hydroxide (Merck), Sulfuric Acid (Mallincrodt 
USA), Aquades, Hydrogen Peroxide (Sigma), and Alpha 
Cellulose (Sigma).  

Methods

Sampling  

Bagasse was available from the remaining sugarcane. 
It has been extracted from the brown sugar industry in 
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Kediri, East Java, Indonesia. The sugarcane age had 
entered the planting period of 6-8 months. Sampling was 
done by a simple random sampling technique.  

Preparation of Sugarcane Powder  

A total of 28 kg of fresh bagasse, washed and dried, 
then chopped and milled to produce a coarse powder of 
bagasse. The obtained bagasse coarse powder was then 
processed with a 100 mesh sieve. The powder obtained 
was stored in a closed container and stored at room 
temperature.   

Bagasse Cellulose Isolation  

The bagasse was first hydrolyzed with nitric acid 
at 80oC for 2 hours. The washed residue was added 

with 2 N sodium hydroxide (alkaline hydrolysis) and 
hydrogen peroxide for the bleaching process under the 
same conditions15. The bagasse cellulose was tested 
organoleptically, moisture content, pH, solubility, 
aerobic bacteria content, fungal content, metal content, 
bulk density, tapped density, and angle of repose.  

Results and Discussion  

Preparation of Bagasse Coarse Powder  

Bagasse waste used in this research was from the 
brown sugar home industry. The home industry produces 
byproducts in the form of bagasse as much as 3675 kg 
per day. The color of the bagasse before preparation 
was light to dark creamy with a distinctive aroma of 
sugarcane. The sample used in this study was a fresh 
sample or freshly squeezed juice (Figure 1)

.   

Figure 1 Bagasse waste at the location of the brown sugar home industry in Kediri, East Java, Indonesia   

The fresh bagasse was dried in the sun and baked. 
The dry bagasse was crushed using a grinder to become 
sugarcane dregs powder. The bagasse powder used in 
this study was the powder that passed the 100-mesh 
sieve. The bagasse powder was creamy in color and had 
a fiber texture. The powder obtained was then tested for 
moisture content (Table 1) and stored in a closed jar with 
silica gel.  

The moisture content of bagasse powder was more 
than the water content after the storage period after the 

first observation. It was known based on the weight when 
wet. Several factors influenced the weight difference, 
such as the quality of the initial bagasse, the sap content 
in the fresh sugarcane stalks, and the juice squeezing 
process. It can leave the sap residue even though it is 
squeezed by a machine. The drying and storage period 
caused the remaining water to evaporate more so that 
the water content decreased. The moisture content of 
bagasse powder (6.61%) met the quality standard, which 
was less than 10%.   
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Table 1. Water Content Test of Bagasse Powder  

No.
Water Content of Bagasse Powder (%)

Mean SD
1 2 3

1 6.75 6.53 6.56 6.61 0.11

Isolated Bagasse Cellulose  

Bagasse is lignocellulosic biomass whose main 
constituents are cellulose, lignin, and hemicellulose 14,16. 
Lignin is a heteropolymer with a complex structure and 
composed of several components. It is water-insoluble, 
impermeable, and resistant to microbial attack and 
oxidative stress31. Hemicellulose is a compound with a 
complex structure. It consists of several polysaccharides, 
such as the pentose (xylose, arabinose) and hexose 
(mannose, glucose, galactose). The hemicellulose 
average molecular weight is about 30,000 g / mol and 
is a component of the co-lignin building blocks of cell 
walls23.  

The addition of 5% nitric acid to bagasse powder 
aims to open the gaps in the removal of lignin and 
hemicellulose to produce cellulose 33, 34, 35. The 
addition of acid can break the intrachain bonds between 
hemicellulose and cellulose in bagasse 36. Hydrolysis 
occurs in ester bonds between hemicellulose and lignin. 
It also arises in hydrogen bonds between hemicellulose 
and cellulose37. The hydrolysis process in acidic and hot 
conditions can soften the lignin structure that coats or 
protects hemicellulose so it provides pore space for acid 
to enter36. 

  

Figure 2 Mechanism of Bonds Termination of Ether between Lignin and Cellulose   
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The use of alkalis (NaOH) aimed to optimize 
the delignification process after breaking the lignin-
cellulose ether bond due to acid hydrolysis (Figure 2). 
The lignin-hemicellulose ester bond was weak or less 
stable to alkalis, so it was easily disturbed by alkalis 
(Figure 4). Alkali and lignin that were free can bind 
to form a soluble lignin-alkali complex so they were 

easily detached. Sodium hydroxide can also dissolve 
hemicellulose, making it easy to remove.  

Isolation of bagasse cellulose by hydrolysis of 5% 
nitric acid produced cellulose which was organoleptically 
by standard cellulose in the form of white powder 
(Figure 3). The yield of cellulose obtained was 41.93 
with a standard deviation value of 0.01.   

    

Figure 3 Mechanism of Bonds Termination of Ester between Lignin and Hemicellulose   
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Test on the pH of Bagasse Cellulose  

We measured the change in pH during the isolation 
process of bagasse cellulose (Table 2). The pH of bagasse 
cellulose powder is 6.7. The pH value of cellulose 

is in the range of 5-7.5, stated by the pharmacopeial 
specifications for cellulose powder listed in the Japan 
pharmacopeia XV. Thus, the bagasse cellulose obtained 
met the specified pH requirements.   

Table 2. The pH Value at the Isolation Stage of Bagasse Cellulose  

Stage pH Physical Change

Bagasse + Nitric Acid 5% Very Acid Orange

Residue Washed with Distilled Water 6.6 Orange

Residue + NaOH 11.8 Red brown

Residu Washed with Distilled Water 7.2 Dark cream

Residue + H2O2 2.8 White

Residue Washed with Distilled Water  

(Bagasse Cellulose)
6.7 White

Test on the Water Content of Bagasse Cellulose  

Water content is the amount of water contained in a material, such as soil, simplicia, rocks, and agricultural 
materials. It is one of the quality standard requirements for a simplicia or extract. The acceptable water content of the 
simplicia or extract is not more than 10% 38. According to Japan Pharmacopeia XV, the water content of cellulose is 
≤ 6.5 (%). The water content of bagasse cellulose obtained in this study was in line with the requirements, namely 
5.93%.   

Table 3. Water Content of Bagasse Cellulose  

No.

Water Content of Bagasse Cellulose (%)

Average SD

1 2 3

1 5.93 5.93 5.93 5.93 0.00

Test on the Powder Properties of Bagasse 
Cellulose  

The obtained values of bulk density and tap density 
of bagasse cellulose were 0.136 g / cm3 and 0.158 g / cm3. 
There was no significant difference (large) compared to 
the cellulose requirements in the pharmacopeia where 

bulk and tap densities were 0.15-0.39 g / cm3 and 0.21-
0.48 g / cm3 [18].  

The value of the Hausner ratio, Carr’s index, and 
angle of repose determine how the flow properties of the 
cellulose are obtained. The obtained bagasse cellulose 
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had a Hausner ratio, Carr’s index, and angle of response, 
which were not significantly different from commercial 
cellulose. Based on the Carr’s index value, bagasse 
cellulose had good flowability. It was based on the value 
of angle of repose met pharmacopoeial requirements, 
namely <62 39,18.  

The difference was the effect of the used source of 
the material for the manufacture of commercial cellulose. 
Standard cellulose is another plant that is not fibrous 
(generally wood). The difference in source material 
affects the physical and chemical characteristics of the 
isolated cellulose.   

Table 4. Powder Properties Test on Bagasse Cellulose  

Cellulose Bulk Density Tap Density Hausner Ratio
Carr’s 
Index

Angle of 
Repose

Commercial 0.217 0.263 1.212 17.49 53.1

Pharmacopoeia 0.15-0.39 0.21-0.39 - - <62

HNO3 0.136 0.158 1.162 13.92 56.4

Pharmacopeial Spesifications of Bagasse Cellulose  

Based on all the parameters listed in the Japan 
pharmacopeia XV, the test parameters of cellulose 
bagasse hydrolyzed from 5% nitric acid were 
completely appropriate except for the value of the ash 
content. The value of bagasse cellulose ash content was 

greater than the standard because the raw material for 
the manufacture of isolation comes from a more fibrous 
plant. Manufacturing generally uses wood pulp, which 
is relatively less fibrous than bagasse (Table 5). The ash 
content can be eliminated by increasing the washing 
process at each isolation stage.   

  Table 5. Comparison of Pharmacopeial Spesifications of Bagasse Cellulose with Standard Cellulose of 
Japan Pharmacopeia XV  

Test Selulosa Bagasse Selulosa JP XV

Identification + +

Color White White

Microbial Limits  

a. Aerob  

b. Fungi and Yeast

  

a. 200 cfu/g  

b. No Growth

  

a. 103 cfu/g  

b. 102 cfu/g

pH 6.7 5.0-7.5

Water Content 5.93% ≤6.5%

Ash Content 0.6 ≤0.3%
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Solubility  

a. Water  

b. Ethanol  

c. Ether

  

a. Not Dissolved  

b. Not Dissolved  

c. Not Dissolved

-

Water Soluble Substance Not Dissolved ≤15.0 mg

Heavy Metal

Pb = <0.0016 ppm  
Cr = <0.0168 ppm  
Cd = <0.002 ppm

≤10 ppm

Cont... Table 5. Comparison of Pharmacopeial Spesifications of Bagasse Cellulose with Standard Cellulose of 
Japan Pharmacopeia XV  

Conclusion  

Based on a series of parameter tests on bagasse 
cellulose isolated with 5% nitric acid, it can be concluded 
that bagasse cellulose generally met the requirements as 
a raw material for cellulose pharmaceutical preparations 
except for the ash content value. In the isolation stage, 
the washing intensity can be increased by removing the 
remaining ash content. Based on the angle of repose 
value and the powder properties test results, the bagasse 
cellulose powder has quite good flow properties.  
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Abstract

 In the male genital tract, spermatozoa and leukocytes, including neutrophils and macrophages, generate 
reactive oxygen species (ROS). ROS is involved in the regulation of sperm functions, such as acrosome 
reactions and capacitation. Infections result in excessive ROS production, resulting in a ‘oxidative burst’ 
of neutrophils/macrophages as a first-line defense mechanism. During infection, the imbalance of pro-and 
antioxidants favoring the former results in oxidative stress that impairs the sperm functions mentioned In 
addition to motility and fertilization. ROS produced during testis and epididymis infections is especially 
harmful to sperm due to longer contact time and lack of antioxidant protection. Only very high numbers of 
ROS-producing leukocytes are harmful to sperm functions in the final ejaculate.  

Keywords: Male infertility, ROS, Bacterial infection  

Introduction

Infertility affects up to 15 percent of the world ‘s 
population (1). Male infertility is the cause of around 
20 % of cases, but 40 percent of infertile couples 
will contribute (2). Reactive Oxygen Species (ROS) 
is a molecule of oxygen which contains one or more 
unpaired electrons in atomic orbits. For instance, 
adding one electron to dioxygen (O2) forms the radical 
superoxide anion (O2 −), the primary form of ROS. 
The superoxide can be directly or indirectly catalyzed 
(enzymatic, metallic) converted into secondary ROS, 
such as radical hydroxyl (OH) (3). The main ROS 
generated by biological machinery is superoxide (4). 
Leukocytes (macrophages and polymorphonuclear 
neutrophils) have significant role in male infertility in 
that reactive oxygen species (ROS) are produced. At 
the low level, ROS plays a physiological role (5), but 
in high Levels, they induce oxidative stress, which 
overwhelms the Physiological processes of sperm and 
it cause damage. s damage was found to occur through 
the lipid peroxidation of the plasma membrane (6). 
Upon gaining entry into the sperm, ROS will target the 
genetic materials, Destroying and inhibiting intracellular 
mitochondrial DNA production with ATP (7). Without 

proper production of ATP, the functionality and sperm 
motility are both affected (8). This can result in male 
infertility. Oxidative stress can also be reduce rates of 
success of assisted reproductive procedures such as such 
as in vitro fertilization (IVF) and intracytoplasmic sperm 
injection (ICSI) (9). Previously, the WHO threshold for 
leukocytospermia was challenged as being too high 
because of the detrimental effects of seminal leukocytes 
on sperm at low level (10, 11). The number of leukocytes 
below 106 WBC/ mL (Low-Leukocytospermia) was 
shown to make a significant decrease of the motility 
and DNA integrity (11). Most urogenital tract infection/ 
inflammation patients with infertility are asymptomatic, 
suggesting a high rate of chronic disease (12, 13). Acute 
and chronic infection following male reproductive 
inflammation can affect the function of sperm as well as 
the Spermatogenetic processes which cause qualitative 
and quantitative changes to sperm (14). With any such 
mechanism, bacteriospermia affects the normal process 
of fertility: Spermatogenesis deterioration, reduced 
motility of sperm , morphological alterations, altered 
reaction of the acrosome, anti–sperm antibodies 
formation, reactive oxygen species formation leading to 
a higher DNA fragmentation index (15). 

DOI Number: 10.37506/ijfmt.v15i3.15635
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Materials and Methods

Eighty seminal fluid samples of infertile males 
are collected, and twenty samples are collected from 
fertile males as control group. The semen samples was 
collected in sterile clean dry and leak-proof container 
after 2-3 days abstinence. Patients do not take prior 
antibiotics before culture. Patients are asked to wash 
their hands and external genitals before ejaculation to 
prevent contamination and to urinate before collecting 
semen. 

Bacteriological study  

All samples are cultured on blood agar, Mac Conkey 
agar and chocolate agar plates using technique for 
semi quantitative culture and proper incubated period. 
The bacterial growth were identified by conventional 
methods (Gram staining, colony morphology, and 
biochemical test). The antibiotic susceptibility test was 
performed by Kirby-Bauer Disk Diffusion Method as 
recommended by the CLSI. The antibiotic disc used for 
susceptibility were from bioanalyses laboratories. The 
antibiotic used in this study include Amikacin (30μg), 
Ampicillin (10μg), Ciprofloxacin (5μg), Lomefloxacin 
(5μg), Cefixime (5μg), Amoxicillin/clavulanic acid 
(30μg), Doxycycline (30μg), Azithromycin (15μg), 

Trimethoprim (10μg), Levofloxacin (30μg) and 
Meropenem (10μg). All the samples were examined by 
sperm analyzer type motic, for sperm parameters.  

Immunological study  

The semen samples are centrifuged for 7 minutes at 
3000 rpm, then seminal plasma is collected in a sterile 
tube and frozen at-20 c ° until used to measuring the 
ROS levels by ELISA test.  

Data Analysis  

IBM© SPSS© (Statistical Package for the Social 
Sciences) Statistics Version 22.” Analyzed the data and 
presented it in tables.   

Results

80 Samples of semen were collected from infertile 
male. 60% have primary infertility, and 40% have 
secondary infertility. And 20 fertile males as a control 
group. Results of the bacterial study showed that 35% of 
the primary infertility group, 20% of the Secondary 
infertility group and 30% of the control group showed a 
positive culture on proper media when inoculated. This 
result disagrees with Hussein (16) results as he found the 
prevalence rate of bacterial infection in seminal fluid in 
infertile individuals (61.66%).   

Table 1: Number of positive culture in the infertile groups.  

%No. of positive culture

357(7/20)control

Table 2: Number of positive culture in control group.   

Type of infertility No. of positive culture %

Primary 35(35/80) 43.7

Secondary 20(20/80) 25

Total 55 68.7
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Samples E. coli K.pneumonia P.aeruginosa S.aureus S.epidermides S.pyogens

Primary 12 8 2 3 7 3

Secondary 5 2 2 3 3 2

Total   
17  

(21.2%)

10  

(12.5%)

4  

(5%)

6  

(7.5%)

10  

( 12.5%)

5  

(6.2%)

Table 3: Bacterial types of distribution among the infertile groups (positive culture).             

Table 4: Bacterial types of distribution among the control groups (positive culture).  

Samples E. coli K.pneumonia P.aeruginosa S.aureus S.epidermides S.pyogens

Control 2 1 0 2 3 1

% 10 5 0 10 15 5

Gram-negative bacteria, such as E.coli and other Enterobacteriaceae family members, are considered to be a 
common cause of urinary tract infections, as well as some Gram-positive bacteria such as Staphylococcus aureus (17). 
E. coli was isolated from 21.2% of all positive culture (table 3). The function of sperm is affected by these bacteria 
and their soluble factors, and the harmful effects of bacterial infection do not require sperm to come into direct 
contact with bacteria (18).   

Table 5: Comparison of bacteriospermia and pyospermia between the control and infertile groups.   

P value
Infertile group  

(%)
Control group  

(%)
Variables  

0.001  

(HS)
5520Bacteriospermia

0.001  

(HS)
274.3Pyospermia

The results of the comparison show a statistically 
significant difference between bacteriospermia and 
pyospermia. This result disagrees with the result of 
Lackner et al,. (19) as the percent of pyospermia in the 
infertile patients was 60.7% and the significant growth of 
pathogenic bacteria was found in a 35.7%. Also, the study 
shows that there is no relationship between pyospermia 

and bacteriospermia as some bacteriospermia may be 
identified as contamination from the genital tract.  

Antimicrobial Sensitivity Testing  

The antibiotic sensitivity test was carried out for all 
bacterial isolates using a disc diffusion technique.   

Cont... Table 2: Number of positive culture in control group.   
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Table 6: The pattern of antibiotic sensitivity of gram-negative bacteria isolated in this study.   

P. aeruginosaK. pneumoniae  E. coli

R% I% S% R% I% 
S%   

R%  
I%

S% The antibiotic

1908127073Azithromycin

9.0918.1872.7236.84063.15Doxycyclin

300701009031.57068.42Ciprofloxacin

200800010010090Levofloxacin

700301009027073Lomefloxacin

1009027073Trimethoprim

8002031.5710.5257.89
amoxicillin/  

clavulanic acid

8501555540Ampicillin

7003050050Cefixime

200802507510090Amikacin

001002507510090Meropenem

Ceftriaxone

 S = Sensitive      I = Intermediate       R = Resistant   

As showed in table (6) E. coli isolated in this study 
was found to be susceptible to amikacin, meropenem 
and levofloxacin with a percent of 90, and susceptible 
for lomefloxacin, trimethoprim and azithromycin with 
73 percent for each one, and found that this bacteria 
resistant to cefixime with (50%), and for ampicillin 
with 55%. K. pneumoniae is found 100 % sensitive to 
levofloxacin followed by ciprofloxacin, lomefloxacin, 
and trimethoprim with a percentage of (90%) for each, 
and azithromycin (81%), meropenem and amikacin 
(75%), also, the result of this study found that this 
bacteria is highly resistant to ampicillin and amoxicillin/
clavulanic acid with(85%),(80%) respectively, cefixime 
(70%). It is possible to interpret this resistance depending 
on the fact that many strains of E. Coli acquired plasmids 
that give resistance to one or more types of antibiotics; 

therefore, antimicrobial  therapy should be  controlled 
by a sensitivity test for labrotP. aeruginosa is 
sensitive (100%) to each of amikacin, meropenem and 
levofloxacin. From these results, we can conclude that 
amikacin, meropenem and levofloxacin are the drugs of 
choice to treatment of Gram-negative bacteria isolated 
in the study.

Conclusion

Bacterial and fungal infections are significant on 
the speech process. In the case of bacterial infections, 
especially bacteria that work, a change in the pH of the 
medium leads to the killing of sperm and thus negatively 
affects fertilization. Fungal infections also produce 
antibodies that hinder the fertilization process  
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Abstract

The researcher is outlined to have a beginning stage for an exploration plan for health financing for 
COVID-19, recognizing a preliminary addressing four thematic areas, namely mobilization of results, 
allocation and buying, monetary danger insurance (financial risk protection) equity, and maintaining and 
empowering advancement for UHC. Every question would require further elaboration and unpacking, with 
an improvement of proper exploration approaches utilizing a combination of quantitative and qualitative 
methods. While there is a requirement for fitting of research questions and country-specific analyses to 
advise local decision-making, there will likewise be incredible worth in bigger cross-country similar 
examination activities to address these inquiries, permitting finding out about how various frameworks, 
settings, qualities, and reactions to the plague have shaped health financing results and how these can be 
reinforced. The results show that heterogeneous effects across occupations and workers in the Western 
Balkan Societies show that health care occupations that have a higher share of workers working remotely 
were less affected by COVID-19. Those who did take full measures were more affected.

On the other hand, occupations with relatively more workers working in proximity to others were more 
dramatic. The investigation also dove into the research related to the financial matters of COVID-19 that 
has been delivered in a relatively short time. The aim is to carry rationality(coherence) to the academic and 
strategy banter and help further examine.

Key terms: Monetary, Equity, Dramatic, Dove, Banter.

Background

The pandemic has affected significant health system 
responses. All nations have expected to concentrate more 

on their medical care frameworks, including obtaining 

ventilators, oxygen, and individual defensive gear; 

scaling up COVID-19 testing; building and preparing new 

brief medical services offices or reconfiguring existing 
offices; setting up virtual systems for administration 
arrangement; repaying and boosting health works to 

work additional hours under testing conditions 1 Also, 

general health administrations have been increasing, as 

nations have tried to build up new units of health laborers 

reliable for contact following and isolate requirements, 

just as data arrangement to the overall population and 

the oversight of disease control gauges out in the open 

and private spaces2. Past these health speculations, 

there has been a need to fund the general health-related 

reaction of different areas, from supporting COVID-19 

related controls at boundaries to giving sufficient food 
supplies to networks under lockdown and reorienting 

the instruction framework to oversee far off learning 
2. According to WHO The COVID-19 health crisis has 
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transformed into a worldwide financial emergency, 
putting in danger the wellbeing, occupations, and 

income of millions of individuals throughout the planet 
8. The exacting control estimates embraced by numerous 

nations’ first 50% of 2020 to straighten the ascent in 
infection put a significant brake on generally financial 
and social exercises8. The breakdown of incomplete 

hours worked, and the decrease in cooperation have not 

been found in peacetime since the Great Depression.

Material and Research Methods

While the research addresses distinguished were 

primarily experimental, the researcher also supports 

the health financing local area to think about how the 
pandemic may challenge our current health and the 

frameworks and ideal models used. Unmistakably, 

priorities for research differ across and inside nations, 

contingent upon the health framework’s plan12 It is a 

more extensive setting, and the hidden qualities that 

it reflects, making it amazingly testing to build up an 
all-inclusive arrangement of priorities. In any case, the 

researcher contends that there is a lot to be acquired 

by scoping out the expansive scope of applicable 

inquiries that would then be customized to each setting. 

The researcher trusted that by making this reasoning 

unequivocal, public, and open for a comment, he/she 

could advance the conversation, request extra thoughts, 

invigorate excellent research and stimulate high-quality 

research and funding for this area, and through an 

organized methodology, augment the potential for cross-

country comparative work Such a collection of research 

will empower exercises to be drawn for (I) dealing 

with the momentum emergency; (ii) guaranteeing 

flexibility of health frameworks to future shocks; and 
(iii) upgrading medium-term progress towards UHC 4. 

Like this, a more extensive gathering of researchers was 

locked in with an essential point of guaranteeing that 

various nation viewpoints educated this record. While 

the paper expands upon our insight into the current 

literature, it has not profited by a systematic review nor 

consultative cycles inside individual countries.

Findings

The dataset shows varieties across policy measures. 

The policy most governments have executed in response 

to COVID-19 is “external border restriction,” which 

is the one that looks to restrict access to enter through 

ports8. Ten nations have forced the researcher to track 

down that external border restriction. Essentially, the 

second most normal policy measure, carried out by eight 

countries, is “school closures.” Nonetheless, regarding 

policies that have carried out the best number of times, 

“obtaining or securing health resources” start things out 
13(p1). This incorporates face veils, faculty like doctors 

or medical caretakers, and framework, for example, 

clinic. The second most carried out policy is “closure 

of non-essential businesses” as far as the requirements 

of regulation enforcement, “emergency declaration” and 

formation of “new team” or “regulatory reconfiguration 
to handle pandemic” are carried out with 80% 

stringency32(pp1-11). Because of these quirky contrasts 

between policy responses across nations over the long 

run, the researcher utilized a Bayesian dynamic item-

response approach to quantify the inferred economic, 

social and political expense of carrying out a specific 
policy long run. He further built up a ‘Policy Activity 

Index.’ Naturally, the record gives a higher position for 

policy activity to nations that could execute an ‘expensive’ 

policy that meets the suggested cost 12. Because of the 

‘Policy Activity Index,’ the authors verify that school 

closure is the costliest to carry out across the 11 Western 

Balkan nations13 Mandatory business closure and social 

removal policies come next. Moreover, inward border 

restrictions are believed to be more exorbitant contrasted 

with external border restrictions. The table is represented 

in the table 1

The graph below shows how individuals use 
money in public hospitals than private hospitals 
during the Covid 19 pandemics.
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Chart 1

A lot of people have dropped and abandoned public 

hospitals and went for treatment in private hospitals. The 

passenger medicine is expected to decline rapidly due 

to lack of transportation and many patients moving to 

private hospitals; this is due to assisting countries that 

had cut financing the real economy and moved to the 
worldwide monetary emergency. The helping nations 

had cut Fed Funds rates and siphoned it in help of the 

pandemic. The People’s Bank of those Societies has 

additionally siphoned a more incredible amount of their 

cash in the monetary framework.

Table 1 Summary Statistics of COVID-19 Government Response Dataset out of 11in Western Balkan

Type of Policies 
Cumulative Total Number 

of Implemented Policies 

Number of Countries 
which have Implemented 

Policies 

Stringency of Policy 
Enforcement (%) 

Obtaining or Securing Health 
Resources 

8 7 50

Restriction of Non-Essential 
Businesses 

4 3 92

School Closures 10 9 70

quarantine/Lockdown/Stay-at-Home 
Measures 

6 6 23

External Border Restrictions Public 
Awareness Campaigns 

7 7 45

restrictions on Mass Gathering 5 2 68

Social Distancing 

Distancing (Voluntary) 
3 4 71

Restrictions on Non-Essential 
Government Services 

7 0 23

Configuration of Administration to 
Tackle Pandemic 

10 10 40

Emergency Declaration 11 11 6

Internal Border Restrictions 5 3 20

Curfew 0 2 15

Health Testing 0 8 30

Source: Cheng et al. (2020)
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Discussion

Toward the emergency start, the government 

reacted rapidly and effectively towards the pandemic’s 

first period, assigning resources and preparing clinical 
faculty, alleviating the most exceedingly awful potential 

health impacts. In any case, the facilitating of physical 

distancing and different limitations was untimely and 

prompted a resurgence of the infection, especially in 

May 2020 and July 2020, as the condition was contained 

inside generally reasonable limits. The discoveries by 

the researcher were confronted with two key challenges.

· Insufficient capacity of the public health system 
to identify, isolate, test, and treat all cases of COVID-19 

that emerged and trace and quarantine valuable contacts 

of those infected people.

· Insufficient capacity to dual-track efforts and 
provide regular health services while at the same time 

aggressively treating and addressing COVID-19 as an 

overarching national health crisis

 Moreover, all unimportant health strategies, 

including diagnostic or treatment, just as elective 

surgeries, were temporarily suspended during the State 

of Emergency. Just step by step once again introduced 

as macro-health conditions improved. Patients got some 

distance from such diagnostic and treatment services 

during this time. They were significantly influenced, as 
they were kept from utilizing public healthcare services 

and needed to go to private health services, which at last 

additionally expanded the weight on private households 

for “cash-based installments” and costs. The researcher 

found that 40% of women and 20% of men experienced 

difficulties accessing health services. These barriers 
were even more pronounced among young people,70% 

of whom confirmed that they had limited access to 
wellness services because of the crisis.

List of abbreviation

UHC: Universal health coverage

WHO: world health organization 

APPENDIX 1

Experienced difficulties in accessing health 
services

Global medicine and health care services are 

anticipated to reduce by 19% during the 2020 period 

from around 90m sales recorded in 2019 to an estimated 

73m sales in 2020.

The passenger medicine shift and services are 

projected to decline by 11.0%. The international financial 
system stands more resilient and better placed to sustain 

the real economy; thus, the crisis shifted to a worldwide 

financial crisis. 

Further, as the COVID-19 pandemic hampers 

revenue-based collections, the negative outlook on those 

communities’ financing dangers turns out to be more 
exposed27. As such, the enormous gross borrowing 

necessities, which entail the external bilateral debt’s 

amortization and the need to refinance a large stock 
of short-term domestic debt, have seen rating agency 

Moody’s change the Western Balkan Societies sovereign 

credit outlook to “negative” from a previous perspective 

of “stable” 32  In light of the COVID-19 pandemic, 

development is anticipated to reduce to 1.0%. This is 

primarily due to:

• Declines in household and business spending 

(about 50%) due to liquidity constraints;

• Disruption in supply chain for critical inputs in 

machinery and chemicals (about 30 percent);

• Decline in transportation from other countries 

(about 3.1% estimated decline in total import value);

• A decline in trading activity and movement (about 

20 percent) because of a standstill state within the 
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international aviation sector; and

• A reduction in government spending in different 

sectors due to a shortfall in revenue collection.

Children and young people were not recognized as 

a group, particularly in danger, however, as potential 

infection transmitters that could immediately spread 

COVID-19 among those they communicated with. 

Kindergartens, schools, and universities were closed 

early in the crisis to try and prevent this. The entire 

education system was required to switch to remote 

teaching and learning, within the limited resources 

available to it, affecting over 1.2M children’s the nation 

over henceforth coming about to helpless training 

framework and absence of qualified specialists.

During the health crisis, the already unequal access 

to safe water, sanitation, and power in inadequate 

settlements created extra wellbeing and social dangers 

for the general populace living in them.27 The reaction 

didn’t adequately address these dangers and effects. 

Additionally, the broad lockdown negatively affected 

homeless people’s already vulnerable position, with 

insufficient shelter capacities and discontinuation of 
the community’s services. The rights of persons with 

disabilities, their access to personal assistance, and 

assistance for their community inclusion and visibility 

were also disrupted to some degree.

Conclusion

The global spread of COVID-19 has affected 

countries’ health and economic condition, with 

significant health setting effects. There has been a 
sudden need to invest in clinical services to treat 

patients and mount an effective public health response, 

requiring substantial health spending. But the effect of 

the crisis on the global economy also raises challenges 

for future health spending, with potential implications 

on commitments to universal health coverage. This 

working paper outlines a comprehensive research plan 

that would help countries deal with the health financing 
challenges they face and emerge from the COVID-19 

crisis with more robust health financing systems. While 
recognizing that research priorities must be tailored to 

specific countries’ needs, we recommend a lot to be 
deduced by starting from a standard plan, enabling a 

coordinated approach, and maximizing the potential 

for cross-country comparative work. Such a body of 

research will allow lessons to be drawn for:

(i) Managing the current crisis, 

(ii) Ensuring the resilience of health systems to 

future shocks, and 

(iii) Enhancing medium-term progress towards 

UHC. The global spread of covid-19 has affected both 

the health and economic condition of countries. 

 In low- and middle-income countries (LMICs), 

where health resources were already scarce, policymakers 

face unprecedented difficulties in financing health. 
Even relatively affluent countries have faced significant 
financing challenges, with governments having to pivot 
resources rapidly and bring in extra protections for 

groups at risk of financial hardship while seeking care 
for COVID-19, with mixed success. Given the sudden 

spread of COVID-19, countries across the world have 

adopted several public health measures to curb its reach, 

including social distancing measures 12. As a portion 

of social distancing, businesses, schools, community 

centers, and non-governmental organizations (NGOs) 

have been called to shut down their operations, public 

gatherings have been banned, and lockdown regulations 

have been incorporated in many nations, allowing 

commutation only for basic needs12. The goal is that 

through social distancing, governments will be able to 

“flatten the curve,” that is, reduce the number of new 
cases related to COVID-19 from one day to the next 

to halt exponential growth reduce pressure on medical 

services. The study delved into the research related to 

the economics of COVID-19 that has been released in 

a relatively short time. The aim is to bring coherence 

to the academic and policy debate and to aid further 

research.  Before diving into the effects of COVID-19 

and government reaction on the economy, the researcher 

reported the most famous information sources to 

quantify COVID-19 known cases/deaths and social 

distancing 15. The researcher pointed out that COVID-19 

cases and deaths experience the ill effects of estimation 

mistakes because of numerous components, including 

testing limits 15. Versatility measures organize from 

mobile phones have been utilized broadly to gauge 
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social separating. The paper additionally explored 

distinctive exploration identified with social distancing 
itself, especially concerning its determinants, its 

adequacy in moderating the spread of COVID-19, and 

its consistency. Going ahead, social distancing and its 

measurements will keep on assuming a vital part in 

academic exploration and policy development.

These actions, which have shifted both in terms 

of scope and implementation, are relied upon to yield 

a significant monetary and social effect. The study 
attempted to adhere to these issues by covering diverse 

health and economic stimuli just as ideal lockdown 

measures, influencing lockdown and others’ lifting. The 
people group, especially in those social orders, should 

work rapidly, steadily, and in a closely coordinated 

effort with leaders and key partners across areas at the 

public and worldwide level to get its position. Doing so 

may upgrade the chances of getting a handle on possible 

freedoms to get to a portion of the enormous assets that 

are presently accessible as commitments from corporate 

establishments, trust reserves, credits, obligation mitigate 

plans, and other monetary components, as a feature of 

the progressing and future financial improvement plans 
and general health needs determined by the COVID-19 

pandemic.

Conflicts of Interest: Covid-19 brought 

Marginalized population and the same time, Psychosocial 

impact. 

· When the pandemic emerged, different 

governments reacted differently in curbing its spread. 

From the various cases analyzed in this study, other 

subcommittees started by the governments to discuss 

the measures to implement in preventing the spread 

of Coronavirus crises tend to prose different agents 

who can be trusted in offering essential services to the 

citizens. Such announcements tend to bring a conflict 
of interest between the government agencies and the 

pharmaceutical companies, especially when it concerns 

the delivery of medication services. 

· There is also a conflict of interest between 
Bilateral donors and local-based donors as, in most 

cases, conflicted on who should be mandated with 
overseeing the utilization of funds and other resources 

set aside to support the vulnerable communities during 

the pandemic. 
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Abstract

Infection of human immunodeficiency virus (HIV) is the most infectious disease in tropic disease infection 
and co-infection of HIV is very large, one of which is DHF. Research on DENV-HIV is still limited.  A patient 
29-year-old, referred to Dr. Soetomo Hospital with chief complain nausea from yesterday. Accompanied 
epigastric pain, stomach feel full and decreased of appetite. Laboratory test finding Hb 18,6 g/dL, leukosit 
2910/mm3, trombosit 9000/mm3, HCT 51,5 %, Anti dengue IgG 29,9 and IgM 10,5 on 2nd day admission, 
Anti dengue IgG 14,3 and IgM 13,1 on two weeks from out of admission. The most common symptom in 
HIV patients with co-infection DHF is fever and loss of appetite. Patients with DENV-HIV have plasma 
leakage.  Patient with DENV-HIV found an increase in eosinophil and pulse but found a lower increase in 
serum hematocrit compared with DENV patients, but lower hematocrit levels in this patients can be caused 
in patients using zidovudine, which is associated with anemia caused by zidovudin side effects.
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Introduction

Dengue fever is a viral infection that mostly occurs 
in tropical areas and its prevalence is quite high in 
Indonesia. This disease is transmitted by mosquitoes 
(Aides aegypti). Patients with dengue fever come to 
health facilities with complaints of fever with or without 
bleeding.

The diagnosis of dengue fever is based on the 
patient’s clinical history and hematological profile. 
Clinical manifestations of dengue fever are fever, muscle 
aches, and joint pain accompanied by leukopenia, rash, 
lymphadenopathy, thrombocytopenia, and hemorrhagic 
diathesis.3,14

Dengue fever and HIV are the most common 
infectious diseases in Asia and have an impact on 
increasing the health burden in society. Dengue fever 
is caused by four strains of the virus (DENV 1-4). 
This virus is a group of RNA viruses that belong to 
the Flaviviridae family. Research on DENV-HIV and 
DENV infection is still very limited. Case reports of these 
infections are reported only four to six cases and these 
cases are common in Asia.3.8 Dengue fever patients can 
experience severe complications such as dengue shock 
syndrome (DSS), who have very low CD4 levels and 
opportunistic infections. This is due to the low immune 
system in patients with HIV.12

Case Description

A man, Mr. AR, 30 years old, who lives in Surabaya 
works as a private employee,he was hospitalized in Dr. 
Soetomo General Hospital and diagnosed with AIDS 
with co infection Dengue Hemorrhagic Fever (DHF). 

Chief complain Nausea. Nausea has been felt from 
yesterday. Nausea constantly felt especially when eating. 
There is no vomiting, but the patient got indigestion 
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and he feels full. Then, he doesn’t have any appetite. 
There is a history of fever. He got a fever three days ago. 
Initially, the fever was not high, then the fever becomes 
high until the patient shivering. The patient felt fever 
from the first day to the third day. On the fourth day, the 
fever was gone. There was no history of bleeding gums, 
no bruising, and no reddish spots appeared.

Past Medical History The patient had HIV two years 
ago. The patient has been taking Alluvia drugs regularly. 
The patient took alluvia because he was allergic to other 
anti-viral drugs. When he took other anti-viral drugs 
than Alluvia, suddenly a red rash appeared in his body. 
The patient is a homosexual.

Physical Examination General condition was 
sufficient; GCS 456; blood pressure was 110/75 mmHg; 
pulse rate was 103 beats/minute with a regular rhythm, 
good tone, normal amplitude; the respiratory rate was 
22 times/minute; the axillary temperature was 37.00C. 
Physical examination within normal limit. The Rumpe-
Leed test was negative. The maculopapular rash was 
present on right and left upper extremities. Neurological 
examination within normal limit

Laboratory examination : HCV RNA was not 
detected, Hb 18.6 g/dL, Leukocytes 2910/mm3, Platelets 
9000/mm3, HCT 51.5%, Lymph 17.3%, SGOT 191 U/L, 
SGPT 106 U/L. IgG and IgM tests (March 22, 2019): 
IgG Anti dengue 29.9 (positive> 11 NTU), IgM Anti 
dengue 10.5 (positive> 11 NTU). IgG and IgM tests 
(April 05, 2019): IgG Anti dengue 14.3 (positive> 11 
NTU), IgM Anti dengue 13.1 (positive> 11 NTU).

Based on the history, physical examination, and 
supporting examination, the patient was diagnosed with 
HIV on ARV with dengue hemorrhagic fever (DHF) co-
infection daily serial complete blood count, CD4 check, 
and viral load. Initial Therapy: a high-calorie and high-
protein diet 2100 kcal/day, NaCl infusion of 0.9% 18 
drips per minute, if there is bleeding. Transfusion of 
10 bags of platelets concentrated per day up to more 
than 20,000 platelets, ranitidine injection 2 times a day 
intravenously, metoclopramide injection 3 times a day 
intravenously, Aluvia 1 time a day per oral, observe 
vital sign and the signs of bleeding. 4th day of treatment: 
no complaints, with GCS 456. Complete blood count 
showed Hb was 14.1 g/dL, leukocytes was 4820/mm3, 
platelets 60,000/mm3, HCT 41.6%, MCV 92.3%, MCH 

35.2%, MCHC 30.0%, Lymph 56.3%. Therapy: hospital 
discharge and take 1 tablet Aluvia a day per oral.

Discussion 

Thrombocytopenia in DHF was first reported in 
1982, based on the literature the prevalence is less than 
40%. HIV virus attaches to megakaryocyte and platelets 
so that the megakaryocyte and platelets are damaged. 
Thrombocytopenia in HIV is caused by several 
causes including HIV infection causes megakaryocyte 
apoptosis, then dysmegakaryosis occurs. It’s causing 
platelets to not form and excessive platelet breakdown 
due to HIV infection. The causes of thrombocytopenia 
are divided into 3 causes such as decreased production 
vitamin B12 deficiency, dysmegakaryopoisis (HIV 
infection, drugs, pro-inflammatory or malignant 
cytokines), bone marrow infection, malignancies 
that infiltrate bone, congenital disorders, drugs], 
peripheral consumption (ITP, diffuse intravascular 
coagulopathy, thrombotic purpura thrombocytopenia), 
and peripheral sequestration / hypersplenism (infection, 
hemophagocytosis, cirrhosis).13

Dengue fever diagnosis is based on the clinical 
history and hematological examination. Clinical 
history with a history of fever with or without bleeding. 
The hematological examination is characterized by 
hemoconcentration with marked increases in hemoglobin 
levels and an increase in hematocrit level. On the other, 
there was also a decrease in platelet levels.14

HIV-infected patients with other co-infections can 
have a bad impact. The most common symptom in HIV 
patients with DHF co-infection is fever accompanied by 
loss of appetite. Other symptoms that can be found in this 
case are headache, fever, diarrhea, rash, and vomiting. 
Most patients come to the hospital complaining of fever. 
Patients usually come to the hospital on the day two to 
six after the fever first appeared. Decreased appetite 
appears until day 7.4 There are studies that report no 
significant difference in symptoms and clinical signs 
between patients with DENV-HIV and DENV unless 
there is an increase in pulse rate in patients with DENV-
HIV. During hospitalization, DENV-HIV experienced 
fewer bleeding manifestations than DENV. In contrast, 
patients with DENV with co-infection with chikungunya 
were more likely to experience joint pain, rash, and 
diarrhea, but less likely to experience nausea, vomiting, 
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and myalgia.8

In primary dengue infection, the patient has a mild 
to severe fever and it is often difficult to distinguish 
it from other viral infections. A maculopapular rash 
can appear during fever or during the critical phase. 
Fluid accumulation, hepatomegaly, and severe organ 
involvement can be associated in patients with DENV-
HIV. However, it was reported to be statistically 
insignificant. Close monitoring of the vital organ 
involvement is needed. Most of the patients with DENV-
HIV develop plasma leakage. Only a few DENV-HIV 
patients meet the WHO criteria for diagnosis with DHF. 
This is due to the lack of bleeding manifestations. Most 
of the patients with DENV-HIV are classified as severe 
dengue fever based on the 2009 WHO classification of 
dengue fever. This is because the patient has met the 
requirements for heavy plasma leakage, heavy bleeding, 
or severe organ involvement.8 During DENV infection, 
there isn’t fever in the second to the seventh day and at 
this duration manifested plasma leakage (pleural effusion 
or ascites) or hemoconcentration. This condition appears 
for 48 hours and will get better on its own. In severe 
conditions, plasma leakage can cause hemodynamic 
disturbances due to bleeding and decreased intravascular 
volume.6, 11

Patients with DENV-HIV had increased eosinophil 
and pulse rates, but had a lower increase in serum 
hematocrit compared with DENV-HIV. Lower hematocrit 
levels in DENV-HIV may be associated with anemia 
due to zidovudine  side effects.9 Eosinifilia is common 
in patients with HIV and is associated with parasitic 
infections, pruritic conditions, drug allergy and Sarcoma 
Kaposi. However, a higher number of eosinophils did 
not significantly correlate with immunity, changing HIV 
viral load, or thrombocytopenia and granulocytopenia 
in dengue hemorrhagic fever.9 Laboratory examination 
of HIV patients with DHF co-infection showed 
thrombocytopenia (less than 100,000/l) and leukopenia 
(less than 4000/l). Thrombocytopenia can occur from 
day three to day six of a fever.

In 2009, WHO issued the recommendations to 
help clinicians diagnose DHF, namely probable dengue 
with or without a warning sign and severe dengue. The 
criteria for probable dengue are obtained in patients who 
live or have a history of traveling to dengue endemic 

areas accompanied by fever and are followed by two 
criteria (nausea, vomiting, rash, pain, positive tourniquet 
test, leukopenia and / or warning sign). The warning sign 
shows abdominal pain or abdominal stiffness, repeated 
vomiting, fluid excess, mucosal bleeding, weakness, 
an enlarged liver more than 2 cm, and laboratory 
tests show an increase in hematocrit and a decrease in 
platelets. In severe dengue, it is said to be severe plasma 
leakage if there is shock (DSS) and fluid accumulation 
accompanied by hemodynamic disturbances. Severe 
bleeding is obtained when clinical bleeding has been 
evaluated by the clinician. Severe organ involvement is 
obtained when there is impaired liver function (SGOT 
and SGPT more than 1000), central nervous system 
disorders (decreased consciousness), heart and other 
organ disorders. In dengue infection, there is a “sign 
of alarm” which is an early indicator of shock, these 
indicators are abdominal pain, vomiting, drowsiness, 
and a sudden drop in body temperature that causes 
hypothermia. This sign indicates that extravasation of 
body fluids is starting to occur, which can lead to shock.5

Based on the severity of dengue infection, in 2011 the 
WHO issued a recommendation regarding the severity 
of dengue infection. There are four degrees of severity 
of dengue infection, such as DHF grade I (criteria for 
dengue fever plus a positive tourniquet test and evidence 
of plasma leakage, thrombocytopenia <100,000/mm3, 
and an increase in hematocrit > 20%), DHF grade II 
(there is evidence of spontaneous bleeding in the skin 
or other organs (black stool, nosebleeds, and bleeding 
gums) and abdominal pain, thrombocytopenia <100,000 
/ mm3, and increased hematocrit> 20%], DHF grade III 
/ DSS / Dengue shock syndrome [circulatory disorders 
(rapid pulse, systolic blood pressure with narrowed 
diastole <20mmHg, hypotension, cold, weakness, 
thrombocytopenia <100.000 / mm3, and increased 
hematocrit> 20%], and DHF grade IV / DSS / Dengue 
shock syndrome (shock patients who cannot feel the 
pulse or blood pressure, thrombocytopenia <100.000 / 
mm3 , and an increase in hematocrit> 20%).12

Dengue virus isolation and culture tests performed 
during the fever phase are the gold standard of diagnosis. 
There are tests that can help make a diagnosis and find out 
the viral genome, namely PCR. The indirect diagnosis of 
dengue fever uses serologic methods to detect DENV 
IgM and IgG. These IgG and IgM tests are called 
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ELISA tests and they have a very high sensitivity for 
the diagnosis of dengue. ELISA test is useful for seeing 
acute infection (IgM) and in the recovery phase or the 
chronic phase we can see it in (IgG). This examination 
is best done on the second to the fourth day after the 
complaint appears. This IgM test will remain positive 
or remain high until the eighth day of symptoms begin 
to appear. In patients with anti-retroviral therapy, it is 
very important to make a diagnosis of dengue infection, 
including by doing ELISA tests (IgG and IgM) on the 
first day of illness.2

In the last decade, the emergence of anti-viral 
combination therapy can reduce the mortality rate and 
opportunistic infections of HIV patients. Long-term 
complications in patients with HIV can be associated 
with the suppression of immune function. This causes 
a non-opportunistic infection, such as dengue fever. 
Dengue infection causes fatal consequences such as 
hemodynamic disturbances. The mechanisms underlying 
the severity of dengue fever are not fully understood, 
but excessive immune activation in the presence of 
increased production of proinflammatory cytokines and 
chemokines is thought to support the pathology and 
severity of DENV infection. Interestingly, HIV-infected 
patients with DENV co-infection who were given ARV 
(anti-retroviral) therapy had a very low frequency of 
DENV severity.

The low severity of DENV infection with HIV 
treated with ARV can be proven in a study. The results 
showed that HIV patients coinfected with dengue had 
better clinical presentation outcomes. These clinical 
presentations included: postural hypotension of HIV 
patients was lower than that of non-HIV patients (OR 
[95% CI] = 0.225 [0.063–0.779], p = 0.0245). In the 
others, HIV patients with dengue co-infection compared 
to non-HIV patients with dengue co-infection showed 
HIV patients with dengue co-infection were more 
likely to avoid liver function damage (hepatomegaly 
or steatosis as evidenced by ultrasonography, elevated 
liver enzymes> 200 U / L). (OR [95% CI]= 0.1396 
[0.0171-1.1421], p=0.0491), spontaneous bleeding 
(gastrointestinal, vaginal bleeding and hematuria) 
(OR [95% CI] = 0.1429 [0.0175-1.1681], p = 0.0501), 
Hematocrit levels and plasma glutamic-pyruvic 
transaminase (TGP) levels were significantly lower in 
patients with HIV than dengue infection without HIV 

co-infection.7

Management of HIV patients with DHF co-infection 
must be carried out with care. This is because patients 
are very prone to developing DSS conditions. Patients 
with dengue fever infection have a poor outcome if the 
patient has HIV with a low CD4 cell count (<250) and 
has an opportunistic infection. Management of HIV 
patients with DHF co-infection, especially management 
of adequate fluids, should be adjusted to the DHF 
degree.12

Conclusion 

DENV-HIV infection presents with atypical 
symptoms. If the CD4 count is low (<250) and there is 
an opportunistic infection it will be very easy to develop 
dengue shock syndrome. Diagnosis of DENV-HIV is 
based on clinical manifestations, laboratory examinations 
and immunological examinations. Based on clinical 
manifestations, a history of fever, signs of bleeding, 
abdominal pain, nausea and vomiting were obtained. 
Laboratory examination showed a hemoconcentration 
which was marked by an increase in hematocrit levels 
> 20% and a decrease in platelets. Immunological 
examinations are carried out using anti-dengue IgG 
and IgM tests and immunological examinations can be 
performed on day 5 of fever.
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Abstract

Background: Health care workers are considered the first and real resisting line in the face of the COVID19 
pandemic, and therefore they have an greater workload, tension and the stress. Understanding the risks 
of burnout is very important to support healthcare workers and also to maintain high-quality health care 
through an epidemic. Methods: A cross-sectional study design could be used to assessment the level of 
burnout during COVID 19. Included 1000 samples as a healthcare worker involved in the study by used of 
convenience sampling technic , The study has been carried out in Iraqi, conducted throughout the period of 
April 15th, to July 19th, 2020. A self-questionnaire and Maslach Burnout Inventory Human Service Survey 
were used to data collect. 

Results: Overall, burnout were high level among 59.9 % of participation in the study. Workload high 
and intention to leave were related with burnout at statistically significant (P<0.05), and high significant 
relationship between demographic characteristics (age, gender, level of education, job title, work place ) and 
level of burnout (P<0.05).

Conclusions: The study found that the increase in the level of fatigue that was identified among health 
workers was associated with high workload and psychological stress fronting them during COVID 19, as 
well as the lack of personal equipment necessary to protect themselves from this epidemic.

Keywords: burn out, COVID 19 . 

Introduction

Health Workers are exposed to a group of stress 
and influences that increase the negative effect on 
their performance. Burnout it is one of the stress and 
considered a problem in worldwide in provider of 
healthcare. Maslach & describe burnout as condition 
of emotional exhaustion, depersonalization and may 
be reduced in the personal competence that can occur 
among individuals (1)(2).

Burnout is one of the most important challenges 
facing all occupations and private professions, as well 
as care-based professions and health services. Also, 
burnout is also known to negatively effect of job 
satisfaction, productivity and decrease organizational 
citizenship behaviors. It is estimated that healthcare 
workforce represents 12% of the working population 

worldwide (3,4). 

In 2020, the COVD 19 epidemic began to 
prevalence, which led to spreading fear and terror among 
people because it is a fatal disease and has no treatment 
or vaccine. health workers are more vulnerable to this 
pandemic being the first line to confront it, and this 
constitutes a source of anxiety and fatigue for them(5). 

In addition health care workers (physicians, nurses, 
and other health) a high ratio to exposure of infectious 
disease and therefore they have an increased work load, 
and stress in finally lead to burn out (2).

This burnout should be identification in early to 
prevent the depersonalization of the care provider 
relationship with patient . So understanding the risk of 
burnout is very important to improve and maintain the 
quality of health care during a pandemic(6).

DOI Number: 10.37506/ijfmt.v15i3.15639



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2189

AS result of that, the fatal and uncontrollable and 
what is nature of COVID-19, this period is expected to 
substantial impact psychological on healthcare workers. 

The Burnout have risky consequences for the 
healthcare professionals and patients. It does not only 
lead to negative consequences for mental, physical 
and psychological health, lack of motivation and low 
morale, but it only leads to a decrease in the quality of 
care provided by the affected staff, which leads to poor 
and unsatisfactory results for patients. Some studies of 
the literature have found that high levels of burnout in 
health care specialists are related with less-safe patient 
care. (7,8,9).

Many studies were concerned with psychological 
burnout and showed that health workers are more 
vulnerable to psychological burnout, as one study 
assessment Burnout in a healthcare professionals during 
COVID-19 pandemic found that burnout level 53% in a 
wide range of medical specialties and other rates ranging 
between 10% and 78% between powers European 
Nursing Worker (10,21).

In 2019, the World Health Organization recognized 
psychological burnt and considered it a professional 
phenomenon and not a medical condition, and defined 
it as a syndrome resulting from psychological stress in 
the middle of work, and that the purpose of this study 
is to know the phenomena and behaviors related to 
psychological combustion among health workers, so 
that we can direct some correct procedures to reduce 
these behaviors as well as increase the self-efficacy of 
all people working in this field (5,7,11).

In these difficult circumstances, all health workers 
must perform the tasks required of them with skill and 
high efficiency, and it is accepted that any employee 
in order to carry out his duties on. The most complete 
aspect he must have a suitable work environment and be 
in a state of calm and psychological safety. This study 
comes in this context in an attempt to reveal the levels 
of burnout For all employees of government hospitals 
and its relationship to their professional performance. as 
well as increase the self-efficacy of all people working 
in this field (12,13). 

Study sample

A convenience sample of all individuals working in 
the health care field in all their specialties (N=1000).

Instrument Construction

To assessment the prevalence of burnout among 
health care workers and identify the main causes leading 
to the spread of this burnout , the researchers made 
some adjustments to the questionnaire as required by 
the study design in order to reach the objectives of the 
study. The questionnaire contains of two parts: Part 
one: Self-administered questionnaire sheet related to 
demographic data characteristic of the sample: part two 
: Self-administered questionnaire sheet associated with 
(burn out according to the Cristina Maslach scale ).

A self-managed questionnaire linked to the 
Burnout Assessment, which included a group of 
questions according to the Cristina Maslach scale. This 
questionnaire consists of 22 items, where each item is 
answered according to the Likert scale, where this tool 
has been widely used in some studies in some parts of 
the world.(14).

Data collection

An invitation were used to participate in the 
study, which included a letter explanation the aims of 
conducting the study, as well as a ready-made online 
questionnaire. Inclusion criteria was restricted to 
membership in COVID-19-specific social media groups 
restricted to health care worker. social media including 
WhatsApp, telegram, and Facebook, In addition to the 
email, As the sample collection period continued from 
May 1 to June 30, 2020. 

Results 

The (table 1) show the (44.3%) of participant in 
the study at age groups between (18-27) years. Regard 
gender (61.6%) were male. The residence, more than 
half of them (77.5%) from urban area. Regarding the 
level of education the highest percentage is (40.4%) 
of the sample in study were bachelor level. Regarding 
the workplace (59.6%) of sample were work in general 
hospital. The job title (40.8%) from the sample study 
were nurse. The result of (table 2) found that there is a 
high level of burnout among health workers, where the 
burnout rate was 59.9%. 
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The (figure 1) show the nurses more participant 
in this study at present (40.8%) from all study sample. 
The (figure 2) show the level of burnout among overall 
health workers according on their educational level, this 
study found that workers with a diploma degree s are 
high level of burnout this 

The result of (table 3) indicate when assessment 
the level of the burnout for health workers according 

job title there is a high level of burnout in the nurses 
compared to other specialties. This study found that the 
level of burnout is high in the age group between (18-27) 
years, as shown in the (figure 3). 

Table (4) show that there is a highly significant 
association among the health worker burnout and their 
(age; levels of education; workplace; and job title) at 
p-value (0.001).

Table (1) Demographic date 
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Table (2) Overall assessment the level of burnout of health worker

Level of burnout Frequency Percent

low 211 21.1

moderate 190 19

high 599 59.9

Total 1000 100
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Table (4) Relationship Between The Demographic Data And Their burn out Scores

Demographic data Rating and intervals
Assessment X2 

value
df p-value

Low moderate high

Age

18-27 85 73 285

35.1 8
0.001

HS

28 – 37 70 66 222

38 – 47 30 34 74

48+ 26 17 17

Gender
Female 88 87 209

8.47 2
0.014

SMale 123 103 390

Educational level

Secondary school 31 32 50

36.59 6
0.001

HS

Diploma 59 59 257

Bachelor 87 72 245

Master’s or doctoral Degree 34 27 47

Work place

General hospital 108 96 392

24.76 6
0.001

HS

Health care center 37 39 87

Specialist center 28 30 55

Other 38 25 65

Job title

Doctor 25 39 125

86.27 6
0.001

HS

Pharmacist 26 40 133

Nurses 144 68 196

Other 16 43 145
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Discussion

The aim of conducting this study is to determine 
the level of burnout experienced by health care workers 
and to identify the main sources related to burnout and 
coping mechanism.Through the outcomes of this study 
was found that there are the levels of burnout is high in 
the health workers (15). Burnout is more prevalent than 
previously reported in healthcare worker during the 
pandemic of COVID-19 and is related to stress, high 
workload, and inadequate organizational support (13).

health care worker burnout has the form of an 
epidemic that may affect basic domains of health care 
provide, including quality of care, patient satisfaction, 
and patient safety (8). Our study indicates that most 
cases in the research suffer from a high level of burnout. 
This is confirmed by the test results, and according to 
Maslash, it says that if one of the three dimensions is 
high the level of burnout is high, and this is shown by the 
percentage. Thus, the phenomenon of combustion There 
are variations in its degree (12).

There was an high significant between burnout 
and demographic data qualities: age, gender, marital 
status, occupation and educational level. (15,16,22). Most 
of the participants were male, and this indicates that 
these results differ from many of the studies that were 
conducted, which showed that the percentage of females 
is more than males, this agree with the study conducted 
in 2013 by Ayala and Carnero (17) .

This study found that there is a high rate of burnout 
in the health care workers during the COVID 19 
pandemic this agree with (18) The reason may be a lack 
of experience in dealing with such an epidemic, as well 
as a lack of personal equipment to deal directly contact 
with COVID19 patients. 

Most of the participants in this study are from the 
specialty of nursing workers in health institutions of all 
types, as showed in (Figure 1). The reason is that the 
nursing staff constitutes a high percentage of the Ministry 
of Health, this finding agree with study (Prevalence of 
burnout among nurses in Iran (19).

The majority of the participants (25.7 %) with 
diploma in nursing were found to have high level of 
burnout, The reason may be due to the health policy in 
hospitals, where the diploma level is the weakest part 

of the group. Therefore, the level of burnout is high this 
result agree with study conducted in Iran in 2017 entitled 
( Burnout among nurses working in critical care settings: 
a case of a selected tertiary hospital in Rwanda)(18) .

The study found that a high level of burnout in the 
nurses specialty compared to other specialties, and this 
indicates that nurses work in a stressful work environment 
and in direct contact with patients in addition to long 
working times and also wearing the save equipment for 
COVID19 this result agree with study (19,20) . 

The results of this study was found that the place 
of work has a major impact on the level of burnout, 
because workers in general hospitals are assigned tasks 
that are more than workers in health centers and workers 
in specialized centers, as well as the nature of work and 
the presence of isolation room and direct confrontation 
of COVID 19 patients (10,23,24).

From the results of the current study, we emphasize 
that it is important for health care organizations to give 
importance to the need for prevention program , which 
can include parts of positive psychology and training 
in coping policies, Most health workers are exposed to 
burnout may benefit from this programs to improve their 
coping skills in dealing with stressful work problems 
and in reducing their negative emotional responses 
under such circumstances (16).

High levels of burnout as generally, it was more 
common in the age of the younger (≤37 years) participation 
this result of study agree with study conducting by Jalili, 
et al,2020 (10). Regarding the relationship between the 
demographic data and their burn out scores that there is a 
highly significant association between the health worker 
burnout and their age group at p-value (0.001), also 
levels of education shows high significant association 
at P-value (0.001) . The results also showed that there 
is a high significant association between burnout and 
the workplace at p- value (0.001) and there is also high 
significant association between burnout and job title at 
p- value (0.001) this agree with other study (21,22,23) .

Conclusion

According to this study, the participants in the 
study have high level of burnout (59.9 %) which is 
mostly related to high workload during the COVID 
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19 pandemic. Several factors included in our study, 
like increased working hours, exposed to occupational 
pressures that exceed their ability to tolerate, as he is 
in constant confrontation with the patients ’problems, 
insufficient personal protective equipment or lack of up-
to-date guidance. As it contributed to the high rate of 
infection among health care providers since the start of 
the disease outbreak. 
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Abstract

Background: Neonatal resuscitation is the set of interventions provided at the time of birth to support the 
establishment of breathing and circulation. 136 million births annually, (approx. 5-10%) require simple 
stimulation at birth to help them breath like rubbing and drying. Basic resuscitation with a bag-and-mask is 
required for an estimated 6 million (approx. 3-6%) of these babies each year, and is sufficient to resuscitate 
most neonates with secondary apnea. 

Methods: A Descriptive cross-sectional design is used through the present study in order to :To assess the 
nurses knowledge concerning cardiopulmonary resuscitation to neonatal and To find out the relationship 
between the knowledge scores of the nurses and their selected demographic variables of age, gender, level 
of education, years of experience, and training session. The period of the study is from The study was carried 
out from 20th December 2018 up to march 28th, 2019. A Non-probability (purposive ) sample of (60) nurses 
who are working in the delivery rooms in (Al-Zahra Hospital, AL-Forat general Hospital Al-Hakeem general 
Hospital and Al- Manathera hospital ) are included in the study sample. The data are collected through 
using a well-designed questionnaire that consist of (2) parts: Part I: Demographic data. This part consists of 
(8) items, including age, gender, Marital Status, years of experience, Level of education, Economic state, 
Residency, Training course in cardiopulmonary resuscitation ,and number of training courses. And Part 2: 
Information of the Nurses Knowledge toward Neonatal Resuscitation in the Delivery Rooms: This part of 
the questionnaire is consisting of ( 22) questions about Neonatal Resuscitation in the Delivery Rooms . the 
validity through (12) experts from different specialties (Face Validity) for reviewing the study instrument. 
The data was analyzed through using of the descriptive and inferential statistical analysis approaches. 

Results: The findings of the present study indicate that the Overall assessment for nurses Knowledge about 
the neonatal cardiopulmonary resuscitation are Fair. Also there is a there is a highly significant association 
between the nurses Knowledge concerning cardiopulmonary resuscitation to neonatal and their (Years of 
Experience, Hospital Name, No. of training course), while there is a non-significant relationship with the 
remaining demographic and clinical data. 

Key Words: Assessment, Nurse, Knowledge, Neonatal , Resuscitation . 

Introduction

Cardiac arrest in the pediatric population is fewer 
often of cardiac source than a result of long hypoxemia 
secondary to ventilation, insufficient oxygenation, and 
circulation (shock). Some causes include suffocation, 
injuries, smoke inhalation, apparent life-threatening 
event, and infection. But In small babies the small size 
of the airway may easily be compromised by improper 

positioning with the chin resting on the chest. This is 
easy to remedy by positioning the infant with the chin 
elevated (but not hyperextended) so the airway is 
open. This is common in neonates or infants who are 
not positioned properly in an infant seat or car restraint 
seat, Respiratory arrest is associated with a well 
survival rate than cardiac arrest 2,3. (CPR) is a lifesaving 
technique which is beneficial in various emergencies. 

DOI Number: 10.37506/ijfmt.v15i3.15641
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CPR is essential in cases of asphyxia, near-drowning, 
electrocution injuries, heart attacks, or any other 
situation in which a person heartbeat or breathing has 
stopped. his includes a combination of rescue breathing 
and chest compressions, which keep oxygenated blood 
flowing to the brain and other vital organs until more 
definitive medical treatment can restore a normal heart 
rhythm. When the heart stops, the absence of oxygenated 
blood can cause irreparable brain damage in only a few 
minutes. Death will occur within 6 minutes 10 . During 
the 1960s, (CPR) was developed as a method of rescuing 
healthy individuals who suffered a cardiac or respiratory 
arrest, over approximately short period of about 45 years 
in the evolution of hospital practice (CPR) has been 
elevated from its original position as anew experimental 
technique to its modern status as a clinically universal 
procedure. As a outcome of this ,all hospital based health 
care professionals are expected to be proficient and ably 
to performance of this life saving procedure 5

In 2008, the newborn mortality rate in Poland 
was predictable to be 7.6%. To deliver effective 
resuscitation, the medical personnel must understand the 
differences between adult and newborn management. 
Proper knowledge of newborn resuscitation can prevent 
the consequences of perinatal asphyxia . An organized 
knowledge and awareness of the requirement to undertake 
resuscitative measures in the neonatal play an essential 
role in proper, early diagnoses, suitable management and 
reducing the number of complications in newborns with 
life-threatening conditions. Unfortunately, the literature 
does not offer any reports on newborn CPR in the 
practice of emergency medical services (EMS) teams. 
Therefore, studies that assess the level of knowledge of 
advanced resuscitative procedures in newborns among 
the emergency medical personnel are necessary 14

Neonatal resuscitation is the set of interventions 
provided at the time of birth to support the establishment 
of breathing and circulation. Of 136 million births 
annually, an estimated 10 million (approx. 5-10%) 
require simple stimulation at birth to help them breath 
like rubbing and drying. Basic resuscitation with a bag-
and-mask is required for an estimated 6 million (approx. 
3-6%) of these babies each year, and is sufficient to 
resuscitate most neonates with secondary apnea 11

Nurses trained in the basic skills of resuscitation 
at birth should attend at every delivery. Ideally, at least 
two nurses should be responsible solely for the care of 
the neonate at birth. A nurse should trained in advanced 
life support techniques for the newly born which should 
be available for all deliveries considered at high risk 
for neonatal resuscitation should be a good skills and 
experienced is best achieved through regular effective 
training (Khudhair,2008). 4 

Methods and Materials 

Design of the Study:

A descriptive cross-sectional design was adopted in 
the current study to achieve the early stated objectives. 

The period of the study is from20th December 2018 
up to march 28th, 2019. 

Setting of the Study: 

The study was conducted at Al-Najaf Health 
Directorate in 4 teaching hospitals (Al-Zahra Hospital, 
AL-Forat general Hospital Al-Hakeem general Hospital 
and Al- Manathera hospital). 

Sample of the Study:

A Non-probability (purposive ) sample of (60) 
nurses who are working in the delivery rooms in these 
hospitals are included in the study sample.

Including Criteria:

1. All nurses who deals with neonate in the 
delivery room. 

2. Deferent ages and level of education.

3. Both gender ( male and female). 

Exclusion Criteria:

1. Nurses work in the other medical wards e.g. 
emergency unit, CCU, ICU .and respiratory care unit. 

2. Nurses who do not voluntarily agree to participate 
in the study. 

Study Instrument:

An assessment tool was adopted and developed by 
the researcher to assess the Nurses’ Knowledge toward 
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Neonatal Resuscitation in the Delivery Rooms . The 
complete instrument of the study consists of (2) parts:

Part I: Demographic data and Part 2: Information of 
the Nurses Knowledge toward Neonatal Resuscitation in 
the Delivery Rooms 

Data Collection:

The data collection is done by applying of the 
developed questionnaire with the aid of arranged 
interview. The researcher uses structured self-report 
technique with nurses as they were individually 
interviewed in the delivery room by using the English 
version of the questionnaire.by the same questionnaire 
for all those nurses who were included in the study 
sample . The data collection process has started from 
December 2018 to March 2019. The interview technique 
spends about 20-25 minutes for each subject. 

Validity of the Instrument:

The questionnaire validity faces validity for the 
initial developed instrument which is specified through 
panel of (12) experts (with experience of > 5 years at 
their jobs field. 

Statistical Analysis

The data were analyze through application of 
the descriptive and inferential data analysis methods, 
included: 

1. Descriptive Data Analysis: Tables (Frequencies, 
Percentages ) and Statistical figures (Bar Charts).

2-Inferential Data Analysis:

This approach used to test the statistical hypothesis, 
which includes: two tailed t-test for comparison between 
means of groups ,and Pearson correlative –factor for 
measuring the association between the studies variables 

Study Results and Findings 

Table (1) Statistical distribution of nurses by their Socio-Demographic Data (n 60).    

Items Sub-groups
Study group
Total = 60 

Frequency Percentage

Age / Years

19-26 41 68.3 
27-34 13 21.7 
35-42 6 10.0 

Gender
Female 49 81.7 
Male 11 18.3 

Marital Status
Married 39 65.0 
Single 21 35.0 

Levels of Education

Secondary nursing school 38 63.3 
Institute 10 16.7 
College 11 18.3 
M.Sc. 1 1.7

Economic Status

Sufficient 24 40.0 
Barely sufficient 27 45.0 

Insufficient 9 15.0 

Years of Experience

1-5 48 80.0 
5-10 8 13.3 
11-15 4 6.7 

Hospital Name

Al-Zahraa 20 33.3 
Al-Hakeem 10 16.7 

Al-Forat 10 16.7 
Al-Manathera 20 33.3 

Residence
Urban 43 71.7 
Rural 17 28.3 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2199

Training course in neonatal 
resuscitation

Field

Yes 49 71.7 

No

11 18.3 

place of training course 

No 11 18.3 
In Iraq 47 78.3 

Outside of Iraq
2 3.3 

No. of training courses

0 11 18.3 
1 29 48.3 
2 15 25.0 
3 3 5.0 
4 2 3.3 

Cont... Table (1) Statistical distribution of nurses by their Socio-Demographic Data (n 60).    

This table shows statistical distribution of nurses 
by their socio-demographic data, it explains that the 
majority of the nurse subgroup are nurses with ages 
between (19-26) years old (68.3%), Regarding gender 
the study results revealed that the majority (81.7) 
are female , those who live urban residents (71.7%), 
Concerning the marital status the highest percentage 

(65%) are married, , Regards the nurses education the 
study show that (63.3%) are Secondary nursing school, 
those with somewhat adequate economic status (45%)
are Barely sufficient ,the place of training course in iraq 
(78.3%), the No. of training courses (48.3%) ,and those 
with (1-5) years of experience (80%), and finally those 
with one training courses (48.3% 

Table (2) Overall mean of scores and assessment for nurses’ knowledge about related to cardiopulmonary 
resuscitation to neonatal( 60n) 

Questions No. = 22 MS RS Assessment

Overall Knowledge 1.43 47.78 Fail

Table (2) According to the table (3.4), the Overall mean of scores for nurses’ knowledge related to neonatal 
cardiopulmonary resuscitation was (1.43) which is considered (pass)this mean overall Knowledge of nurses about 
CPR is Fair .

Table (3) Correlation between nurses’ knowledge and their demographic data

Demographic Data
Correlation 
Coefficient

Significance
P value

Age 0.27 0.1

Gender 0.003 0.98

Residence 0.17 0.18

Marital Status 0.12 0.33

Educational Status 0.25 0.28
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Economic Status 0.2 0.29

Years of Experience 0.36 0.02

Hospital Name 0.56 0.0002

Training course in neonatal resuscitation field 0.18 0.36

Places of training course 0.17 0.39

No. of training course 0.47 0.009

Cont... Table (1) Statistical distribution of nurses by their Socio-Demographic Data (n 60).    

Table (3) reveals that there is a highly significant 
association between the nurses Knowledge concerning 
cardiopulmonary resuscitation to neonatal and their 
(Years of Experience, Hospital Name, No. of training 
course), while there is a non-significant relationship with 
the remaining demographic and clinical data

Discussion

Neonatal resuscitation has the potential of altering 
the outcome of intra-partum and post-partum events. 
In order to ensure intact survival of newborns, it is 
desirable that the labor room should be provided with 
necessary equipment, staffs and facilities. The health 
professionals and the staff nurses working in this area 
should have sufficient knowledge and good practices 
to save a newborn 11 . Table (3.1) shows statistical 
distribution of nurses by their socio-demographic data, 
it explains that the majority of the nurses subgroup are 
: nurses with ages between (19-26) years old (68.3%) 
This result supported by Winkelman et.al, (2009), and 
their findings indicate that the more of the studied nurses 
were between (20-30) years old. 

Regarding gender, the results reveal, that the 
Majority are (53%)of subjects are female. There is 
no doubt that males are the least number, because the 
objective sample is nurses working in delivery rooms 
, so the majority of the nurse are female. This result 
supported by Mahaling,(2015) found the  majority of 
the Staff nurses were female. And those who live urban 
residents (71.7%) this outcome is agree with study done 
by Ma`ala and Khudhair (2012) 6 who concluded in 
there results that the nurses who live in the center of the 
city was (77.5%) .The nurses who is married (65%) this 
outcome agree with study done by Ma`ala and Khudhair 

(2012) 6 who concluded in there results that nurses who 
is married was (65%) , female (81.7%) this outcome 
agree with study done by Suresh et al., (2017) who 
concluded in there results that All the 93 participants 
were female nurses, those with somewhat adequate 
economic status (45%), Those who have a Secondary 
nursing school education (63.3%) this outcome agree 
with study done by Ma`ala and Khudhair., (2012) 6 who 
concluded in there results that nurses who is Secondary 
nursing school graduate was (40%),  and those with (1-5) 
years of experience (80%) This result is agree with (15; 
1; 12), their findings indicate that the majority of nurses 
years of experience were less than 5 years.  and finally 
those with one training courses (48.3%) this outcome is 
agree with study done by Ma`ala and Khudhair., (2012) 
6 who concluded in there results that (30%) of nurses had 
training courses in neonatal resuscitation. 

Table (3) show that there is a high-significant 
relationship between the mothers knowledge and their 
( Years of Experience, No. of training course, Hospital 
Name ), while there is a non-significant relationship with 
other demographic and clinical data 

These study results are supported by sarhan et 
al.,(2017) who indicated that there is a high significant 
effect of Years of Experience, No. of training course, 
and office Name on their nurses’ knowledge 

The present study is agreement with the previous 
studies sarhan et al.,(2017) ; Al-Janabi,2014 .founds that 
there is a non-significant between ( gender, age group, ) 
on their nurses knowledge toward CPR procedure.

While for the Educational Status there is non-
significant between Educational Status and nurses 
knowledge toward CPR procedure. This result is 
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disagree with sarhan et al.,(2017) was found there is 
highly significant between CPR knowledge and level of 
education. 

The present study show there is no relationship 
between the nurses’ knowledge toward cardiopulmonary 
resuscitation procedure and their Training course in 
neonatal resuscitation field, Places of training course 
and No. of training course. This result supported by 
Al-Janabi,2014 . found that there is no relationship 
between the nurses’ knowledge toward cardiopulmonary 
resuscitation procedure and their years of work 
experience, Area of Assignment, Formal training, and 
CPR Performance on patient.

Conclusion

Based on the study results, the study concludes the 
following :

1. Most nurses have insufficient knowledge about 
cardiopulmonary resuscitation to neonatal

2. There is a great need of introducing periodic and 
routine Neonatal Resuscitation training programs that 
may improve the skills of nursing personnel working in 
delivery room.

3. The researcher can conclude that the majority of 
the nurses had poor knowledge concerning cardiac arrest 
and cardiopulmonary resuscitation.

4. The great member of study sample are female. 

5 .Study sample with age between (19-26) years old

6. There is a strong effect of educational levels of 
nurses on cardiopulmonary resuscitation.

Recommendations :

Based on the study results and conclusion, the study 
recommends that:

An educational program should be designed 
and implemented to increase nurses information 
about Neonatal CPR in order to reduce or prevent 
complications. 

Increase health education of the nurses working 
in the operation or delivery room about neonatal 
resuscitation through regular training

Providing scientific booklet , publication and journal 
about neonatal cardiopulmonary resuscitation .
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Abstract

The world has witnessed a development in all areas of the educational process and physical education is 
one of these areas and the fact of its effect on the body has been based on different sciences, whether in 
terms of physical-skills-health-psychological, to reach the high level of performance, hence the importance 
of research in The use of educational units based on the blended learning strategy to learn the technical 
performance of my skills (rolling, Suppression) in football, using the scientific foundations and good 
investment of the content of the material concerned with the study.

The research aims to, identify the effect of blended education strategy on learning to perform the skills 
of rolling and Suppression football. To achieve this goal, the researcher used the experimental method by 
designing the two equal groups, and the research community was determined by the students of the first 
stage of the College of Physical Education and Sports Sciences - Karbala University for the 2017-2018 
academic year and their number (141 / students). The researcher chose a lottery (30 / students) by (15 
students) for each group of the two research groups (experimental and control).And after processing the data 
statistically, the researcher reached several conclusions ,the two research groups achieved an improvement 
in the study variables, but with varying proportions, and the results indicated the superiority of the members 
of the experimental group that used the mixed education strategy in comparison with the method used in the 
studied variables.

Keywords: Education strategy, learning and skills.

Introduction

The importance of education is an issue that is no 
longer a matter of debate in any region of the world, as 
contemporary international experiences have proven 
beyond a reasonable doubt that the real beginning of 
progress, and indeed the only one, is education, and 
that all countries that have made great progress in 
progress have advanced from the gate of education, just 
as countries Advanced places education in the priority 
of its programs and policies, and it is natural for global 
changes and changes to have their repercussions on 
the educational process in various parts of the world 
as it is a sub-social system within the framework of the 
comprehensive community system, and everyone has 
become aware that the world is going through a very 
sensitive period as it moves from time to time Another, 

and from one system to another, completely different, as 
the time has passed in which any country can be confined 
within its borders and be isolated from the world, 
because the reality of the communications revolution 
has crossed the barriers of time and place, which called 
the developed and developing countries alike to prepare 
with studies and expectations for the current and future 
changes and so on. 1

It requires radical and comprehensive educational 
reforms in order to prepare its citizens to face these 
challenges and keep pace with the information and 
technology revolution, and it has become imperative that 
it keep pace The educational policy is the requirements 
of the current era and is expected to happen in the future, 
as the school curricula no longer focus on the amount of 
information provided to the learner only, but rather the 
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focus has become clear on the methods and methods that 
the learner adopts in obtaining information from different 
sources, and for this it is necessary to review them and 
provide the capabilities for the learner in order to obtain 
The information to improve its methods that depend 
on indoctrination and memorization and replace it with 
modern methods and methods to ensure the development 
of capabilities of teachers and learners and benefit from 
the information age and modern technologies with its 
multiple media, which play an important role in teaching 
and developing technical and movement skills and has 
become an integral part of the educational process to 
reach the specified goals and drawn with minimal effort 
And as quickly as possible.2

Research objectives

1. Recognizing the impact of the blended education 
strategy on learning to perform the skills of rolling and 
Suppression football for students for the 2018-2019 
academic year.

2. Knowing the significance of the differences 
between the two research groups (experimental and 
control) in the results of the post-tests.

Research hypotheses

1. There is a positive effect of the blended 
education strategy in learning to perform the skills of 
rolling and Suppression football for students.

2. There are statistically significant differences 
between the two groups (experimental and control), so 
that students learn the skills of rolling and Suppression 
football in favor of the experimental group.

Research Methodology

The researcher adopted the experimental approach 
by designing the two equivalent groups of pre and post 
measurement in order to suit the nature of the research 
problem and its objectives, Figure (1) illustrates this.

Figure 1. Illustrates the experimental design of the research sample

S Groups Homogeneity Pre-test Experimental treatment Posttest

1 Experimental Length

Mass

Age

Rolling skill

+

Suppression skill

Blended Education Strategy Rolling skill

+

Suppression skill
2 Control The method used by the teacher

Research community and sample

The research community is determined by students 
of the first stage (morning study) in the College of 
Physical Education and Sports Sciences - University 
of Karbala for the academic year 2017-2018 and their 
number is (141) students distributed into four divisions 
(A, B, C, D) and in a random way, the lottery was chosen 
The research sample was from the two divisions (A and 
C), as Division (A) represented the control group while 
Division (C) represented the experimental group, and 
after excluding a number of students practicing the game 
of football, absentees, and those who failed. Thus, the 
number and for the two divisions became (30 / student) 

with a ratio of (21.27%) From the community and by 
(15) students and for each group.

Field research procedures

A Test Description of Football Skill (Roll, 
Suppression)

First: A test of rolling the ball from among 5 signs 
back and forth for a distance of 20 meters.3

· The purpose of the test: to measure the level of 
performance of the skill of rolling the ball.

· Tools: signs, football, stopwatch, brusque, tape 
measure.
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· Description of the test: Five signs are placed, 
the distance between one and the other (2) m, the player 
rolls starting from the starting line back and forth in the 
manner of a zakat around the signs and returns in the 
same way, and in the event that the player passes two 
people from the same side, the attempt is considered a 
failure.

· Registration: He calls the names of the players 
first and notes the correctness of the performance again 
and gives 10 marks for the successful attempt.

· Directions: Two attempts are given and the best 
score. A player can use both feet.

Second: Test putting out the ball in a square (2 x 
2) m. 4

· The purpose of the test: to measure the level 
of performance of the skill of Suppression the ball and 
regaining control over it on the side of the foot, foot, 
thigh, or chest.

· Tools used: football ball, Bork material, whistle, 
4 signs, a tape measure.

· Test procedures: The player stands behind the 
test area, which is at a distance of (1) m, and after giving 
the start signal, a high ball is thrown at him and from a 
distance of (6) m. Consecutive times.

· Scoring method: Two marks are given for each 
valid attempt.

Exploratory experience

The researcher conducted the exploratory 
experiment on (5/11/2017) on a sample of (10) students. 
The researcher and the assisting work team supervised 
the performance of the two tests and for the two skills 
under investigation. Assistant, hardware and tools.

Educational content of blended learning strategy

After reviewing the studies that dealt with blended 
learning depending on the course of the first stage, 

the subject of football, as well as the preparation and 
preparation, and what serves this type of education, such 
as means of presentation, methods, Internet service, 
educational tablets ..... and others, all of which are used 
to enhance the educational process and this is Through 
the following.

1. Ensuring that the laboratory is ready and the 
international network is available the Internet, computer 
equipment, display device, as well as the availability of 
mobile devices and the students’ skill in using them.

2. Identify the students’ ability in terms of their 
use of the word program and the ability to write and 
browse.

3. How to use the search engine (Google) to obtain 
the information and then store it.

4. How to use e-mail for interaction and 
correspondence between students, BANM and the 
teacher.

5. Knowing the level of excitement and motivation 
of the learners through the use of teaching techniques.

Pre-tests

The pre-tests were conducted for the members 
of the two research groups (control and experimental) 
and for the skills (rolling, suppression) in football 
on (11/14/2017) after exposing the members of the 
experimental group to one introductory unit for the 
purpose of clarifying the mechanism of work according 
to the strategy under study, and then the video was taken.

Homogeneity and equivalence

Homogeneity

In order to control the variables that affect the 
accuracy of the results, the researcher resorted to verify 
this to the homogeneity of the research sample, as shown 
in Table (1).
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Table 1. Shows the homogeneity of the research sample in the morphological measurements

S Variables Units Mean SD Mode Skewness

1 Length Cm 161.28 2.83 160 0.45

2 Mass Kg 60.11 2.33 58 0.90

3 Age Year 19.29 0.75 19 0.38

Table (1) shows that the values of the torsion coefficient are confined to (± 1), which indicates the homogeneity 
of the research sample for those variables, i.e. the moderation of the distribution.

The two research groups are equivalent

In order to reveal the parity of the two research groups (control, experimental) and for the two skills through a 
(t) test for independent samples, the results showed that the differences are not significant at the level of significance 
(0.05). This indicates the parity between the two groups, and Table (2) shows that.

Table 2. Shows the equivalence of the two research groups (experimental and control) in the study variables

S Variables Units

Control group
Experimental 

group (t) 
value

Significance 
value

Differences

Mean SD Mean SD

1 Rolling skill Degree 3.60 0.910 3.200 0.561 1.112 0.167 No sig.

2 Suppression skill Degree 3.20 0.676 3.00 0.535 1.231 0.087 No sig.

Applying the blended teaching method

The application of the vocabulary of the study was 
carried out according to the blended learning style of the 
members of the experimental group on (11/19/2017), 
while the control group members were working 
according to the method followed, and in order to strive 
to achieve the specified goals, the following must be 
taken into account.

· The presence of all learners in the closed group 
(experimental) for the purpose of communication.

· Ensure that everyone participates in the 
dialogue, discussion and expression of opinion on the 
subject of learning.

· Supervision and follow-up by the teacher and 
encouraging students to search through multimedia.

As for the mechanism of the program, it may consist 
of (12 / educational units) for a period of (6) weeks and 
at the rate of two units per week and the duration of each 
educational unit is 90 / minute distributed as follows 
(the preparatory section is 20 / minute, while the main 
section has a duration of 65 / minutes and is divided 
into 25 / minute activity Educational and 40 / minutes 
as an applied activity, and the researcher was keen to 
ensure that the educational part is at the beginning of 
the educational unit for the purpose of continuity in 
carrying out the duties without interruptions, while the 
final section is 5 / minute).
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Post tests

The post tests were carried out after the completion of the implementation of the educational units and on the 
date (7/1/2018) with the same conditions for the pre-test.

Results and Discussions

Table 3. Shows the mean, standard deviations, the calculated (t) value, the significance of the difference, and 
the two skills

S Skills Units

Pretest Posttest

(t) value
Significance 

value
Differences

Mean SD Mean SD

1 Rolling skill Degree 3.200 0.561 7.267 0.594 16.387 0.000 Sig.

2 Suppression skill Degree 3.00 0.535 6.600 0.632 16.837 0.000 Sig.

By observing Table (3), we find that the value of the level of significance and the two skills was (0.000), which 
is less than (0.05), which indicates that there are real differences (significant) between the pre and posttest.

Table 4. Shows the mean, standard deviations, the calculated (t) value, the significance of the difference, and 
the two skills

S Skills Units

Pretest Posttest

(t) 
value

Significance 
value

Differ-
encesMean SD Mean SD

1 Rolling skill Degree 3.6 0.910 6 0.655 9.431 0.000 Sig.

2
Suppression 

skill
Degree 3.2 0.676 5.467 0.516 10.990 0.000 Sig.

By observing Table (4), we find that the value of 
the significance level and for the two skills was (0.000), 
which is less than (0.05), which indicates that there 
are real differences (significant) between the pre and 
posttest.

The researcher attributes this to the effectiveness of 
the blended education strategy based on blending in order 
to benefit from the positives of the method used and the 
electronic style and the result of this mixture of the two 

methods makes the educated individual capable of self-
learning as well as taking responsibility in learning basic 
skills, especially the skills of rolling and Suppression 
football. The researcher also sees through the clarity 
of the general goal of the educational units and their 
suitability for the study sample has clearly contributed to 
Improving the level of technical performance and skills, 
and this is what referred to, that “the clarity of goals 
and their identification in behavioral images or specific 
performance levels are meaningful and effective”.6
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The good application of the educational units as 
well as the extent of benefit from the technological 
development has effectively contributed to the 
enrichment of the educational process, meaning that it has 
facilitated the process of understanding and perception 
of the detailed parts of the movements or skills to be 
learned and through the clear gradation of the skill and its 
three sections with the help of multimedia to explain or 
present The skill, which works to bring the information 
closer to the mind of the learner, as the scientific sources 
indicate that “the use of pictograms, display devices for 
the parts of the skill that were included in the paragraphs 

of the educational curriculum has provided the learner 
with an understanding, awareness and comprehension of 
the nature of the skill”.7

Among the factors that helped in this development 
were the appropriate repetitions of the selected exercises 
that were consistent with the research sample and 
their abilities while avoiding difficult exercises that do 
not guarantee performance by everyone, and thus the 
curriculum vocabulary and what (Mufti Ibrahim) came 
to agree with: Choosing a coach for difficult exercises 
will increase the experience of some players and not all 
of them will increase.8 

Table 5. Shows the mean, standard deviations, the calculated (t) value and the difference significance for the 
post tests between the two groups and for the two skills

S Skills Units

Experimental group Control group

(t) value
Significance 

value
Differences

Mean SD Mean SD

1 Rolling skill Degree 7.267 0.594 6.000 0.655 5.551 0.000 Sig.

2
Suppression 

skill
Degree 6.600 0.632 5.467 0.516 5.376 0.000 Sig.

Through the observation of Table (5), it appears that there is a statistically significant difference between the post 
tests of the experimental and control groups and in favor of the experimental group.

The researcher attributes this to the extent of 
the influence of the mixed education strategy on the 
excitement of learners’ motivation, interests, and their 
merging with each other in their passion for football. 
Working according to the new method has increased 
the demand for the lesson by the members of the 
experimental group, given that most of the topics raised 
about the stages of the technical performance of the 
variables in terms of The mistakes that accompany the 
performance were raised through discussion, and this 
came in harmony with what the educational process calls 
for in activating the role of the learner.9 

Conclusions

1. The two groups of research have achieved an 
improvement in learning and skills (rolling, Suppression) 

football, and upon comparison, we find the superiority 
of the experimental group.

2. The blended education strategy helped increase 
students’ participation through the development of social 
relations between them and with the help of multimedia.

3. Through the blended learning strategy, it is 
possible to overcome the negatives of both follow-up 
and e-learning. 
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Abstract

The study included (29) patients with gallstones who were visiting the New Kirkuk Hospital and whose 
condition was confirmed by conducting pathological examinations and ultrasound examination (sonar) in 
comparison to (29) healthy subjects.

This study aimed on estimating of some chemical variables in blood serum, including measurement of total 
Bilirubin, direct and indirect Bilirubin. In addition, measuring the activities of Aspartate Aminotransferase 
(AST/GOT) and Alanine Aminotransferase (ALT/GPT), blood sugar, in relation to the percentage of patients 
consuming soft drinks, and the state of intestines and stool samples in both male and female for different 
age groups.

A comparison was made between patients with gallstones and was confirmed to have jaundice and patients 
with gallstones who did not develop jaundice. A significant increase in blood sugar, the levels of total Bilirubin, 
direct and indirect Bilirubin, Aspartate Aminotransferase (AST/GOT) and Alanine Aminotransferase (ALT/
GPT) was observed regardless to the patient’s gender, rate of soft drink consumption, and the bowel condition 
didn’t have effect in forming gallstone in comparison to healthy subjects.

Comparison between patients with gallstones and healthy people has revealed the presence of significant 
differences in the bowel condition between two groups. Very high levels of total Bilirubin, direct and 
indirect Bilirubin, Aspartate Aminotransferase (AST/GOT) and Alanine Aminotransferase (ALT/GPT) in 
patients with lethargy of the intestine and indigestion. However, there were no significant differences in the 
percentage of blood sugar or the amount of soft drinks consumed between two groups. Gender has no effect 
on the results obtained. 

Keywords: biological indicators, biochemical changes, gallstones formation 

Introduction

Gallstones are one of the most common diseases 
affecting the bile duct and it has been estimated that 
about 10-15% of adults have this disease in the USA. 
80% of cases are without noticeable symptoms 1. 
Gallstones are formed as a result of saturation of the 
bile fluid with some dissolved salts. For example, when 
the concentration of cholesterol is high in the liquid, the 
substance will precipitate and small crystals will form 
2 Sometimes the stone is formed as small as a grain of 
sand. A gallbladder may contain one or several dozen 
stones at a time, at other times, the sedimentation is in 
the form of a clay material called “biliary mud” 3. The 

formation of stones in the gallbladder and the bile duct 
is due to several reasons, the most important of which is 
the inactivity of the gallbladder, increased concentration 
of salt materials in the bile fluid, such as an increase 
in the concentration of cholesterol, increased bilirubin 
concentration. The increasing concentration of any 
additive in the liquid ultimately causes the liquid to 
become saturated with those additives. These substances 
settle at the bottom of the gallbladder and form small 
crystals that grow until they become a large stone 4. 

Gallstones that are discovered by chance and do 
not cause pain can be left unintended, because most 
patients who do not have symptoms of gallstone may 
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not have any problems. However, when the patient 
suffers from pain due to the stone, then these stones 
must be treated 5. Treatment methods for gallstones 
are, removal of the gallbladder by conventional surgery 
6. As for laparoscopic surgery, it is preferred over the 
conventional surgery for lack of pain, faster recovery, 
and patient able to leave hospital in a very short time. 
Aesthetically, the wounds in the abdominal wall are 
small without any abnormalities. Laparoscopic removal 
of the gallbladder is the currently approved method and 
the surgeon resorts to conventional surgery in limited 
cases only 7. 

There are some oral medications that can help 
dissolve stones in some limited cases. However, it may 
take months or years for the stone to completely dissolve, 
such as Ursodeoxycholic acid 8. 

Sound wave therapy can be used to divide a large 
stone into small, soluble stones if the stone is less than 2 
cm. This method is used in cases where laparoscopic and 
conventional surgery is very dangerous for the patient. 
The risks of this fragmentation are that some of the 
broken pieces may still be large and block the bile duct 
or the general collecting duct, causing inflammation of 
the gallbladder 9.

As for herbs, there is no conclusive scientific 
evidence for their effectiveness, and there is a drug 
on the market named (Gallbladder cleanse) suppose it 
dissolves the pebbles, and it contains olive oil, some 
herbs, and fruit juice, however, there is no conclusive 
scientific evidence of the effectiveness of this formula 
9,10. 

Materials and Methods

This study was conducted in New Kirkuk Hospital 
in Kirkuk Governorate for the period from September 
– to December 2019. The study included (29) blood 
samples for patients with gallstones and (29) blood 
samples for healthy subjects, for different age groups, 
ranging between (25-46) years. 

Sample collection and laboratory tests

Blood samples were taken when patients with 
gallstones were visited the hospital and underwent 
surgery to remove their gallbladder. Blood samples 
were obtained from a vein of 10 cm2 from each patient 

and blood was placed in EDTA (ethylene diamine tetra 
acetic acid) substance-free test tubes. The blood was 
left at room temperature for 20 minutes, after which the 
blood serum was separated using a quick centrifuge at 
3000 rpm for 10 minutes. Serum was drawn with a fine 
pipette and placed in test tubes for biochemical tests.

Measurement of total serum Bilirubin

A ready kit from bioMerieux (French company) 
was used the procedure described by Doumas and his 
colleagues 12 to measure the total bilirubin concentration 
in the blood serum. Using blank tube contained of I ml 
of working solution, standard tube that contained I ml of 
work solution and 10µL of standard solution, then the 
test tube that contained 1 ml work solution and 10µL of 
the test sample. The tubes were shaken well, and then 
incubated at 37°C. The optical absorbance intensity was 
measured by spectrophotometer at wavelength 450 nm. 

Direct measurement of bilirubin in serum

Direct bilirubin was measured using a ready-made 
assay kit from Randox. Two tubes were used, one called 
blank which contained 0.20 ml of reagent 1, 2 ml of 
Sodium chloride(9g\l), and 0.20 ml of the sample. While 
the sample tube contained 0.20 ml of reagent 1, 2 ml of 
Sodium chloride(9g\l), 0.20 ml of the sample and 1 drop 
(0.05) ml of reagent 2. The tubes were mixed and left 
for 5 minutes at a temperature 20- 25°C. The absorbance 
of the sample was measured at 530 nm wavelength 
against a blank solution. The amount of direct Bilirubin 
is calculated based on the following equation:

CB(ml\dl) =14.4 *Acb where A is the absorbance. 

Measurement of indirect Bilirubin in serum

The amount of indirect Bilirubin is calculated 
from calculating the difference between the amount of 
total Bilirubin and direct Bilirubin from the following 
equation:

 Amount of indirect Bilirubin = total Bilirubin - 

direct Bilirubin 

Measuring blood sugar level

The level of glucose in the blood serum was 
determined by using the enzymatic method by using 
the ready-made kit from the German company biocon, 
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and following the methods described by Passing et al 
13. The blank tube contained of 1 ml work solution only, 
the standard tube contained I ml of work solution and 
10µL of standard solution, finally the test tube which 
contained 1 ml work solution and 10µL of the sample. 
The tubes were shaken well, then incubated at 37° C 
and the optical absorbance intensity was measured by a 
spectrophotometer at wavelength 540 nm. 

Measuring Aspartate Aminotransferase (AST/
GOT) and Alanine Aminotransferase (ALT/GPT)

A ready-made analysis kit from a Randox-UK-
company was used according to the method described 14. 
(0.5 ml) of buffer base solution added to (1.0 ml) of blood 
serum, the solution mixed well and incubate in 37°C, 
then (o.5 ml) of the staining solution DNPH was added, 
mixed well, and left for 20 minutes at a temperature 
(20-25) °C. Then 0.5 ml of NaOH solution was added 
at a concentration of 0.4 N. The solution was mixed and 
left for 5 minutes. After that, the absorbance intensity 
was read against the blank solution at the wavelength 
of 546 nm. The activity of the enzyme was calculated in 
international units / liter (I.U / L). 

Statistical analysis

Data on the study samples were collected and 
statistically analyzed using the (SAS). It calculated 
mean and standard error (mean ±S.D). The significant 
differences were tested using cut off parameter p-Value 
of (0.05). 

Results and Discussion

Table (1) demonstrates the results obtain from 
comparing healthy subjects and gallstone patients and 
significant differences has reported between gallstones 
patients and healthy people in the levels of total 
Bilirubin, direct Bilirubin, Aspartate Aminotransferase 
(AST/GOT) and Alanine Aminotransferase (ALT/
GPT). While no significant differences were recorded 
in indirect Bilirubin ratio, blood sugar or the effect of 
drinking soft drinks between two groups. The reason for 
the significant increase in the levels of Bilirubin and liver 
enzymes over the normal levels is due to the presence 
of blockage in the bile ducts and gallbladder due to the 
presence of gallstones and deficiency in hepatocytes 15. 
Table (2) indicates the study of chemical variables in 

blood serum among healthy males and females (without 
gallstones). No significant differences between two 
groups were observed. The absence of a significant 
increase in the chemical variables for healthy people 
is due to no existence of gallstones that cause blockage 
in the bile ducts and that the chemical parameters and 
enzymes remained within the normal range 16. 

Table (3) demonstrates the chemical variables in the 
serum of gallstones patients in both males and females. 
No significant differences were found in the levels of total 
Bilirubin, direct Bilirubin, Aspartate Aminotransferase 
(AST/GOT) and Alanine Aminotransferase (ALT/GPT) 
and blood sugar level. The percentage of drinking soft 
drinks or the bowel condition among males and females 
who were diagnosed with gallstones was not affected. An 
increase in the percentages of chemical changes in close 
proportions without significant differences between the 
sexes was noticed, this is in line with what Sherlock has 
described 17. 

Table (4) indicates the chemical changes in serum 
of male patients than in healthy male. There were high 
significant differences in direct Bilirubin and Aspartate 
Aminotransferase (AST/GOT). There were no significant 
differences in total Bilirubin, blood sugar percentage, 
Alanine Aminotransferase (ALT/GPT), consumption 
of soft drinks and bowel condition among male patients 
and healthy male. The increase in some liver enzymes 
and other variables is due to a disorder or obstruction in 
the metabolism of Bilirubin and damages to some liver 
cells 20,21. 

Table (5) indicates the chemical variables in the 
blood serum of the female patients in comparison to the 
healthy female. Very high significant differences were 
found in the levels of total Bilirubin, direct Bilirubin, 
Aspartate Aminotransferase (AST/GOT) and Alanine 
Aminotransferase (ALT/GPT) in the female patients, 
while no significant differences in blood sugar percentage, 
consumption of soft drinks and bowel condition among 
two groups. This increase in the chemical parameters 
in the female patients might be due to the influence of 
the gender factor, genetics, digestive disorders, rapid 
weight loss, in addition to chronic diseases that help in 
the development of gallstones in female 22-24. 
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Table 1: Biological indicators in healthy subjects and gallstone patients 

Table 2: Chemical variables in blood serum among healthy males and females (without gallstones).

Table 3: The difference of chemical variables between males and females gallstones patients 
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 Table 4: serum of male patients than in healthy male

 Table 5: Chemical variables in the blood serum of the female patients in comparison to the healthy female

 Conclusion

Gallstones are one of the most common diseases 
affecting the bile duct. This study aimed on estimating 
of some chemical variables in blood serum among 
gallstone male and female patients in comparison to 
healthy subjects. The significant increase in the levels 
of Bilirubin and liver enzymes over the normal levels 
is due to the presence of blockage in the bile ducts 
and gallbladder due to the presence of gallstones 
and deficiency in hepatocytes. While no significant 
differences in blood sugar percentage, consumption 
of soft drinks and bowel condition among two groups. 
Gender has no effect on the results obtained.
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Abstract 

Aimed at assessing nurse’s knowledge regarding infection of the peripheral cannula. Descriptive, hospital-
based study was conducted in Al-Basrah city in Al-Basrah Teaching Hospital from October 24th, 2019, to 
June 11th, 2020. The study included nurses in the hospital; they were (60) nurses. The instrument used for 
the study was a self-administrated questionnaire; the data were presented in a pre-designed questionnaire 
firstly. The questionnaire consisted of two parts: socio-demographic characteristics and knowledge about 
the infection of a peripheral intravenous cannula. Inferential and descriptive statistics have been utilized 
for the analysis of data. Data were analyzed manually and then through the use of the statistical package 
for social science (SPSS, v. 23). The results of the study present that the high percent (61.7%) of the study 
sample are male, (66.7%) of them at the (20-29) year age group, ( 45.0%) of them nursing institute, (61.7% ) 
their years of work experience were arranged between (1-9 year), most of them (60.0%) don’t have previous 
training about cannula infection. There has been a significant correlation between nurses’ knowledge, 
previous training in infection of a peripheral cannula, and level of education, and there has not been any 
significant correlation between nurses’ knowledge and nurses’ gender, age group, and years of experience. 
Recommendation: This study recommended establishing a regular training program and workshops about 
infection control measures, especially for an invasive procedure.

Keywords: nurses’ Knowledge ,infections, Peripheral intravenous cannula , Hospital 

Introduction

The peripheral venous cannula is an essential and 
common Intravenous (IV) device, which is often utilized 
in medical practice. The cannulas are utilized for putting 
fluids or medicine straight into the blood-stream. It 
may be utilized in some cases for taking the samples of 
blood throughout the investigations and tests (6,4). It is an 
invasive procedure that is carried out for the hospitalized 
patients, where the skin of the patient is punctured using 
a needle for the purpose of allowing to insert a temporary 
plastic tube in the vein. It has been considered as one of 
the integral parts of the professional nursing practices in 
every health-care institution, it is performed for a variety 
of the purposes such as IV infusion and medications, and 
it is kept for various durations of time according to the 
condition of the patient with a possible microbial growth 
risk (10,11).Those infections also belong to nosocomial 
infections and are related to increased hospital costs, 

hospital stay days, mortality, and morbidity (7,8). Each 
year, about 60% of the hospital inpatients undergo PIC for 
the purpose of receiving the therapeutic IV medications. 
This can be resultant in hospital‐acquired bacteremia as 
6.20% of this rate is a direct result of the PIC, which 
is more often related to the localized infections instead 
of systemic ones. Infections and thrombophlebitis are 
common PIC complications (6). Between 2.30% and 
67% of the patients get thrombophlebitis, Between 
1.50% and 60% of the phlebitis are related to the PIC. In 
the US, 80000 cannula‐related blood-stream infections 
(CRBSI) and 250000 CRBSI cases happen in the ICUs 
every year (7,12). The nurses have a significant impact on 
preventing such infections; the majority of prevention 
and intervention strategies like the insertion, assessment, 
and monitoring of the peripheral venous cannula (PVC) 
site are part of the routine nursing care (5,8). Nurses must 
have the correct knowledge of the administration and 
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preparation of intravenous infusion and intravenous 
devices. Moreover, they should as well be aware of 
how to prevent, treat, and manage systematic and local 
complications, supported by the dynamic evidence-
based practice guidelines. The documentations play an 
important role in generating real-time data and improve 
the abidance of the staff with the care guidelines, which 
are helpful in providing quality care with the peripheral 
venous cannulas (12). 

Material and Method 

Study design: This was a descriptive cross-sectional 
study to assess nurse’s knowledge regarding peripheral 
cannula infection. 

Study duration and area: This study was done 
during the period which extended from October 24th, 
2019 to June 11th, 2020, 

Setting: The present study has been conducted at 
the units of (Medical, Surgical, Emergency, Children, 
Intensive care, Coronary care, Hemodialysis) in Al-

Basrah Teaching hospital of Al-Basrah city. 

The questionnaire was an instrument of the study 
consisted of two parts, which include demographic 
characteristics consist of (6) items (Gender, age group, 
Academic qualification, Years of work experience, 
Working area, Previous Training about cannula 
infection), knowledge about peripheral cannula infection 
(25) Items of the knowledge were rated and scored as (2) 
for know, (1) for don’t know and (0) for don’t sure.

The validity of the instrument had been achieved 
by (8) experts from different scientific branches from 
faculty on the nursing university of Basrah having at 
least ten years of experience in their field of work. Minor 
changes have been performed on a few items, such as 
change demographic data and nurse’s knowledge. 

Statistical Analyses: A statistical program such as 
SPSS v. 23 has been utilized for the data analysis. There 
were two types of statistical data analysis that were used 
to obtain the results of the research study: Descriptive 
Data Analysis and Inferential Data Analysis. 

Results

Table 1: Study sample distribution by socio-demographic characteristics 

Variables Classification Frequencies Percentages (%)

Gender

Male 37 61.7

Female 23 38.3

Total 60 100.0

Age group 

20-29 years 40 66.7

30-39 years 13 21.7

40 year and above 7 11.7

Total 60 100.0

Academic qualification 

Nursing school 21 35.0

Nursing institute 27 45.0

Bachelors in nursing 12 20.0

Total 60 100.0

Years of work 
experience 

1-9 years 37 61.7

10-19 years 17 28.3

≥20 years 6 10.0

Total 60 100.0
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Working area 

Medical unit 10 16.7

Surgical unit 11 18.3

Emergency unit 10 16.7

Children unit 5 8.3

Intensive care unit 8 13.3

Coronary care unit 7 11.7

Hemodialysis unit 9 15.0

Total 60 100.0

Previous training about 
cannula infection

Yes 24 40.0

No 36 60.0

Total 60 100.0

Table 2: Assessment of the nurse’s knowledge about the infection of the peripheral intravenous cannula

No. Items of nurse’s knowledge

Know Not 
sure

Don’t 
know

MS Assess.

F F F

1 Explained procedure to the patient 10 17 33 1.62 Poor

2 Take permission from patient before the procedure 18 10 32 1.77 Poor

3
Hand hygiene has to be provided prior to the insertion of a 

peripheral cannula.
13 16 31 1.70 Poor

4
Sterile gloves have to be worn when inserting the peripheral 

intravenous cannula
10 11 39 1.52 Poor

5
The cannula gauge 14-20G suitable for adults patients, 22-24G 
suitable for pediatrics patient, to use for peripheral intravenous 

cannulation.
33 20 7 2.43 Good

6
The antiseptic solution, which is applied prior to the insertion of 

the cannula, has to be left to dry.
23 15 22 2.02 Good

7
It is best to avoid small and near veins at the arterial sites, joints, 

and hardened veins
31 9 20 2.18 Good

8
Routine replacements of the peripheral intravenous cannula 
is unnecessary in the pediatric patients unless the case of the 

development of the complications.
27 22 11 2.27 Good

9
try again at the same place after the third failed venipuncture 

attempt
45 7 8 2.62 Good

10
Veins at the ventral and the dorsal surface of the upper 

extremities are utilized for the intravenous IV Cannulation
11 16 33 1.63 Poor

11
Should be check daily the cannula insertion point for evidence of 

local infection
23 14 23 2.00 Good

12
Patient education on who to care IV cannula is significant as it 

does helps at reducing the risks of infections.
3 10 47 1.27 Poor

Cont... Table1: Study sample distribution by socio-demographic characteristics 
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13 Phlebitis can be defined as the most identifiable of the infections. 7 22 31 1.60 Poor

14
Increasing the cannulation attempts will result in increasing 

infection risks
7 25 28 1.65 Poor

15
Immediately removing the IV cannula in the case where it is not 

in use, will result in reducing the risks of infections.
25 10 25 2.00 Good

16
Cannula with a larger diameter is used to pump fluids and 

medications faster and in greater quantity
50 8 2 2.80 Good

17
Patient with peripheral intravenous cannula is on risk of 

nosocomial infection
14 19 27 1.78 Poor

18
The infusion sets that are utilized for delivering the blood and its 
products have to be changed within 48h following the beginning 

of infusion
12 9 39 1.55 Poor

19
I/V cannula has to be flushed through the injection of the NS 

following any IV Medications
12 9 39 1.55 Poor

20
The insertion sites of the cannula on the lower extremity bear 

higher infection risks compared to the upper extremities.
14 12 34 1.67 Poor

21
According to the Universal Guidelines of the Infection Control, 
the intravenous cannula may be utilized 48h to 72h in the case 

where there have not been any complication signs.
33 17 10 2.38 Good

22
The environment situation (i.e. the cleanliness) has an influence 

on the risks of IV cannulation infections
16 8 36 1.67 Poor

23
Providing IV therapy increases the risks of infections through the 

peripheral IV Cannula
17 18 25 1.87 Poor

24
Apply some warm compresses or nitroglycerin ointment before 

the procedure
12 22 26 1.77 Poor

25
Utilizing transparent dressing is helpful for recognizing the early 

infection signs.
28 12 20 2.13 Good

Total 1.89 Poor

Table 3: Relationship between the nurses’ knowledge and the socio-demographic data as age group, gender, 
education level, years of experience and place of work, and previous training in infection of a peripheral 

cannula 

  Nurse’s knowledge 
Variables

Pearson Chi-Square

Value (X2) df P-Value Sig.

Gender 30.952 34 0.618 NS

Age group 83.632 68 0.096 NS

Level of education 72.619 54 0.046 S

Years of experience 75.964 68 0.237 NS

Place of working 202.276 204 0.521 NS

Previous training in infection of a peripheral cannula 52.014 34 0.025 S

Cont... Table 2: Assessment of the nurse’s knowledge about the infection of the peripheral intravenous 
cannula
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*Correlation is significant at the p<0.05 level.

Table3: presents that there have been significant 
associations between nurses’ knowledge and education 
Levels and previous training in infection of a peripheral 
cannula, and there has not been a significant correlation 
between the nurses’ knowledge and their gender, age 
group, experience years, and place of working.

Discussion 

The Socio-Demographic Characteristics of the 
sample in the present study represented that majority 
of the respondents 60 (61.7%) of the study sample are 
male; this result is inconsistent with the study stated that 
most of the participants (94.2%) were female (9). This 
means most of the nurses who work in Iraq’s hospitals 
were men. Most of the participants, 60 (40%) in the age 
group (20-29). This result is consistent with that study 
stated that majority of the nurses (54%) in the age group 
from (21-29) (2).and according to the educational levels, 
the majority (45.0%) of participants reported that their 
graduates were nursing institute. This consistent with 
the result of the study that showed that most of the 
participants (79.2%) their graduated were diploma in 
nursing (3). Regarding years of work experience majority 
of the nurses, 37 (61.7%) have (1-9) years of experience 
.this finding is inconsistent with the result of the study 
that found that years of experience more than (5 years) 
were (37%) (2,5). Most of the nurses reported that they 
didn’t have any previous training about cannula infection 
(60%). This result is inconsistent with the result of the 
study, which finds that the majority of participants have 
previous training. Previous training aid in the knowledge 
about peripheral cannulation and it is infection and more 
about this subject (1). The researcher believes that most 
nurses how didn’t have previous training programs. This 
is due to the neglect of the hospitals for the nursing staff 
in terms of providing training courses and educational 
programs.

Nurses have knowledge about peripheral 
intravenous cannula infection at a good level at the 
(5,6,7,8,9,11,15,16,21,25) items and a poor level at all 
remaining items. And that knowledge at the total means 
of scores (1.89) was poor level. The results of this study 
are inconsistent with a study done to assess nurses’ 
knowledge about a central venous line who finds that the 
majority of the participants have good knowledge about 

peripheral intravenous cannulation (9).

The results present that there were significant 
associations between nurses’ knowledge, education 
level, and previous training in infection of a peripheral 
cannula, and there has not been any significant correlation 
between the nurses’ knowledge and the gender, age 
group, years of experience, and place of working. This 
result is inconsistent with the study that showed there 
had not been any considerable differences between the 
education qualification of the respondents toward the 
care of the PIC with the value of p higher than 0.05. 
None-the-less, findings have stated that the respondents 
possessing a Bachelor of Nursing have been deemed to 
be scoring slightly higher in the knowledge on PIC (2). 

Conclusions 

The present study has come with the following 
conclusions:

1. Majority of the study sample are male, most of 
them at (20-29) year age group, their level of education 
was nursing institute, their years of work experience 
were arranged between (1-9 year), most of them don’t 
have previous training about cannula infection.

2. Nurses’ knowledge toward peripheral intravenous 
cannula, and it is an infection which as the total means of 
all items knowledge was poor level.

3. There has been a significant correlation between 
nurses’ knowledge and previous training in peripheral 
cannulation, and it is an infection, and there has not been 
any significant correlation between nurses’ knowledge 
and their gender, age group, level of education, years of 
experience and place of working.

Recommendations

The researchers recommended at the end of the 
study the following:

1. Nurses should be having sufficient knowledge 
of caring for and maintaining intravenous cannula 
due to the fact that its complications or risks could 
result in endangering the life of the patient. Attending 
specialized training and/or workshops about infection 
control measures, especially for an invasive procedure, 
is a way to enhance their confidence and knowledge. 
As a result, managing of such institutions has to take 
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corrective actions and implement innovative strategies 
so that patients and nurses will benefit from them.

2. Nurses keep a fixed program to discuss problems 
that faced them during cannula insertion. 

3. Researchers recommend that a manual handbook 
has to be designed for increasing the knowledge of the 
nurses towards preventing infections from the peripheral 
IV cannula through the use of new technical approaches. 

4. Evidence base concerning IV therapy should be 
reviewed and strengthened through additional researches 
due to the fact that it remains weak in several clinical 
fields.
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Abstract

The research included several axes through the use of a program that includes clinical exercises and drugs 
to reduce bone density loss in women with osteoporosis, the study aims to identify the proposed program to 
reduce osteoporosis among women. The study was conducted on three groups of women with osteoporosis 
(program - exercise - medication) and their ages ranged from 40-50 years and their number was (27) 
affected, they were divided into three groups, for each group (9) women with osteoporosis, the first group 
included the program (clinical exercises - medication) and the second group included exercises, while the 
third group included medicines, the experimental approach was used to design the three equivalent groups, 
where the program was applied, which includes (24) weeks with a rate of (48) treatment units and the 
time of the treatment unit (20) minutes, health fitness for the injured, the results of the study indicated an 
improvement in the loss of bone mass for all groups and a greater improvement in favor of the program 
group (clinical exercises - medication). The study recommended the use of the proposed program for women 
with osteoporosis.

Keywords: Clinical exercise – Medication, Patients, Program, Osteoporosis 

Introduction

Bones are one of the most basic components of the 
human body, as they are the basic structure that carries 
that body, and on top of that, osteoporosis leads to a 
gradual weakening of the bones so that they become 
weak and easy to break, so normal bones are like a piece 
of sponge full of small pores, in the case of osteoporosis, 
the size of the pores increases and the bones become 
more fragile, as the percentage of calcium in it decreases, 
which is one of the basic components of bone tissue 
(1). Since bones are living tissue that strengthens and 
weakens according to the amount of its use, bones that 
are not subjected to continuous movement and do not 
bear any effort weaken and deteriorate in density and 
mass, and because the lack of motor activity weakens 
the muscles and reduces the mechanical forces exerted 
on the bones, which encourages the process of bone 
loss (2), in order to prevent osteoporosis and increase 
their density, a moderate intensity physical activity 
should be practiced and in which the body is carried or a 
burden is placed on the bones (3), and clinical exercises, 

which are exercises that emphasize the precise, gentle, 
small movements that are accomplished in a very slow 
movement. The movements in your clinical exercises 
are more like a pulse that allows you to control the 
amount of force exerted on the muscle. These exercises 
may be considered very effective exercises because they 
confirm the techniques that prevent any Stress on the 
lower back, and these exercises actually relieve pressure 
on the back by extending the spine at the same time, 
training the surrounding muscles (4).

Most osteoporosis treatments currently licensed, 
including bisphosphonates, may reduce bone loss 
and reduce the risk of fractures, but they do not cure 
osteoporosis, so treatment and exercise remain beneficial 
for people with osteoporosis because it will reduce the 
risk of developing more fractures, we should realize 
that exercises and medicines used in the treatment of 
osteoporosis will not be immediate, as their benefits 
appear in a period ranging from one year to a year after 
the treatment (5).

DOI Number:10.37506/ijfmt.v15i3.15645
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Research problem :

The increase in the number of osteoporosis cases 
nowadays is a problem that many women suffer from, 
especially that osteoporosis is a disease that infiltrates 
the bones. without giving clear indications of his 
arrival, especially with women who suffer from early 
interruption of the menstrual cycle and the consequent 
deficiency in the secretion of the estrogen hormone, 
which has the main role in reducing the dissolution of 
calcium in the bones, in addition to not practicing sports 
activity, which has an effective role in prevention, 
treatment and reduction from low bone mass operations.

Research objectives: The research aims to identify 
the following:

- Knowing the effect of clinical exercise on 
osteoporosis patients aged (40-50) years.

- Knowing the effect of medications for patients 
with osteoporosis, ages (40-50) years.

- Identify the effect of a program using (clinical 
exercises - medication) on patients with osteoporosis 
from (40-50) years old.

Research hypotheses :

- There is an effect of using clinical exercise in 
patients with osteoporosis between the ages of (40-50) 
years.

- There is an effect on the use of medicines in 
patients with osteoporosis between (40-50) years of age.

- There is a preference for the program by 
using (clinical exercises - medication) for patients with 
osteoporosis from (40-50) years old.

Research fields:

The human field: Women with Osteoporosis in Al-
sadder Hospital / 2019-2020.

Time field: From 1/2/2020 to 9/7/2020.

Spatial field: Physical therapy at Al-Sadder 
Hospital - Najaf. 

Research methodology and field procedures: 

Research Methodology:

The two researchers used the experimental approach 
with three equivalent groups that the experimental 
research includes an attempt to control the basic factors 
affecting the change of the dependent variables in the 
experiment, except for one factor that the researcher 
controls and changes in a specific way in the matter of 
determining and measuring its effect on the variable or 
dependent variables (6), and that the sample is the model 
that the researcher conducts as a whole and the focus of 
his work on it, and it is part of the research community (7). 
Accordingly, the research community was determined 
from among the (27) patients with osteoporosis in the 
Al-Sadr Teaching Hospital in Najaf, their ages ranged 
from (40-50) years by an intentional method, where the 
program was implemented, which includes exercises 
for clinical and medicines for a period of (24) weeks, at 
a rate of (48) treatment units and the time of treatment 
unit (20) minutes, and the osteoporosis screening 
device (DEXA) was used, to determine the percentage 
of osteoporosis among the injured, the tools for the 
experimental procedures, the performance evaluation 
form, the Chinese-made HP laptop were prepared.

Pre-tests and measurements:

 Pre-tests and measurements were taken on 
8/2/2020, which included tests and measurements of the 
percentage of osteoporosis in affected women.

Program used:

The program was implemented, which includes 
clinical and medication exercises for a period of (24) 
weeks, at a rate of (48) treatment units, and the time of 
the training unit was (20) minutes, and the osteoporosis 
screening device (DEXA) was used to determine the 
percentage of osteoporosis among women.

Post-tests and measurements:

Post-tests and measurements were conducted on 
7/9/2020, including all the dependent variables that were 
performed in the pre-tests.

Statistical means: SPSS statistical program was 
used.

Results and Discussed

After unpacking the data obtained by the researcher 
and treating them statistically to verify the validity 
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of the hypotheses, results of the research groups 
(program - exercises - medicine) appeared in those with 
osteoporosis, according to the experimental design of the 
research, then the data were analyzed statistically using 
the statistical bag (SPSS) to compare the mean scores of 
the pre and post tests for the research groups (program 
- exercises - medicine). The contrast analysis test was 
used for independent correlated samples to find the 

significance of the differences for the arithmetic mean 
between the research groups, and verifying the effect of 
the program in reducing the loss of bone mass among 
women with osteoporosis from the research sample, the 
results indicated that there are high significant differences 
between the pre and post-tests of the research variables, 
as the results showed an improvement in reducing the 
loss of bone mass in the research sample and in favor of 
the program group (clinical exercises - medicine). 

Table (1) the statistical results of the post-tests for the three research groups (program - exercises - 
medicine) with the studied research variables.

Variables Variance
Total 

squares
Freedom 
degree 

Average of 
squares

F
Sig 

level
Sig type

Osteoporosis

Between groups 0.37 2 0.18

0.381 0.687 Non sig 

Within groups 11.72 24 0.48

It appears through table (1) that the statistical results 
showed that there was no statistical difference in the 
vulnerability variable between the three research groups. 
This indicates that the three research groups benefited 
from the effects that were given to them despite some 
differences in the arithmetic milieus and in favor of the 
program group, because the program group included 
medicines that reduce the loss of bone mass, as well as 
exercises for the clinical, as regular exercise helps to 
stretch the working muscles in need of the necessary fuel 
to continue their performance at work for long periods 
(8). As exercise has a major role in improving the control 
of the body’s balance, as the strength of the back and 
leg muscles, especially the twin muscles, contributes to 
maintaining the balance of the body the effect of this 
appears greatly on the members of the sample because 
muscle weakness leads to imbalance in movement and 
consequently exposure to many accidents and injuries, 
given that women with osteoporosis are more likely to 
fracture the bone (9) .

Conclusions and Recommendations

Conclusions:

It can reduce the loss of bone density in women with 
osteoporosis, and that regular exercise and medication 

will not restore lost bone mass, but rather stop or reduce 
the loss of bone mass and protect the bone from the 
risk of fracture in the future, and that the use of clinical 
exercises helped in improving the strength and flexibility 
of the muscles of the back and lower limb for the three 
groups and with greater improvement for the benefit of 
the program group (clinical exercises - medication).

Recommendations:

Getting enough calcium through a diet rich in 
calcium. Getting enough vitamin (D) to keep healthy 
and strong bones, exercising regularly, getting more 
exposure to sunlight, sunlight helps the body synthesize 
vitamin (D), periodic examination of women, especially 
women who have an early interruption in their menstrual 
cycle, and that this disease does not show any symptoms. 
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Abstract

The study found that, serum fetuin-A was significantly reduced in CKD patients before dialysis (19.07±4.24 
ng/ml) as compared with healthy individuals (22.5±5.94 ng/ml), P<0.01 and in CKD patients after dialysis 
(19.74±4.25 ng/ml) as compared with healthy individuals. The study found that, serum cystatin C was 
significantly reduced in CKD patients before dialysis (12.95±1.54 ng/ml) as compared with healthy individuals 
(8.16±2.37 ng/ml), P<0.01 and in CKD patients after dialysis (12.39±1.66 ng/ml) as compared with healthy 
individuals. The study showed a significant negative correlation between CKD patients before dialysis and 
after dialysis regarding cystatine C (r: -0.37). The study found that, blood urea was significantly increased 
in CKD patients before dialysis (164.3±30.1 mg/dl) as compared with healthy individuals (24.9±3.7 mg/dl), 
P<0.01 and in CKD patients after (76.1±29.2 mg/dl) as compared with healthy individuals and there was a 
significant difference in B. urea between CKD patients before and after dialysis (P<0.01). The study also 
indicated that S. creatinine was significantly increased in CKD patients before dialysis (5.61±1.99 mg/dl) 
followed by patients after dialysis (3.43±1.47 mg/dl) as compared with healthy individuals (0.57±0.24 mg/
dl) (P<0.01). The study showed a significant negative correlation between of Fetuin-A level with B. urea, S. 
creatinine and S. cysteine in CKD patients before dialysis and after dialysis 

Keywords: Fetuin-A ; CKD; Cystatin; Hemodialysis 

Introduction

The kidneys are complex organs. Their internal 
structure is revealed by anatomical studies using light 
and electron microscopy. The kidneys are central to 
homeostasis. Through exquisite sensory mechanisms 
they regulate blood pressure, water, sodium, potassium, 
acidity, bone minerals, and hemoglobin, their core 
function is the excretion of the waste products of 
metabolism in urine. About 22 % of cardiac output 
goes to the kidneys and about 20 % of the plasma is 
filtered, producing about 170 L of glomerular filtrate 
per day. Ninety-nine percent of this is reabsorbed 
as it flows along the nephrons so only about 1.5 L of 
urine is produced per day. Filtration occurs through 
the glomerular filtration barrier.(1,2). Chronic kidney 
disease (CKD) is usually describes chronic renal failure 
with an abnormal kidney function and/or structure. It 
is usually develop after an acute renal disease such as 
acute glomerulonephritis, nephrotic syndrome, or from 

acute renal failure that results from acute hypervolemi 
(3) . Fetuin-A is an anti-inflammatory protein that can 
act to attenuate the inflammatory responses. However, 
the expression of fetuin-A is frequently negatively 
regulated by several pro-inflammatory cytokines 
which produces down regulation of its synthesis 
during inflammation; hence fetuin-A is considered as a 
“negative acute phase reactant(4). Fetuin-A is a systemic 
inhibitor of calcification and is present throughout the 
extracellular space, and about 50% of calcification 
inhibitory capacity of the human serum is related to 
fetuin-A. In the serum, fetuin-A stabilizes calcium and 
phosphate and prevents their precipitation by binding 
to basic calcium phosphate (BCP) Surface binding of 
calcium is mediated by the negative charges on the 
extended β sheet of the D1 domain of fetuin-A resulting 
in high affinity binding despite its relatively low serum 
concentration. Fetuin-A thus acts as a systemic inhibitor 
of pathological mineralization which complement 
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the local inhibitors such as matrix-Gla protein and 
pyrophosphate that act in a cell/tissue-restricted fashion.

(5,6). Cystatin C is used as a marker of renal function 
and has been shown to be promising for evaluating the 
prognosis of acute coronary syndromes (ACSs) and 
suggested as a better endogenous marker of glomerular 
filtration rate (GFR) compared with serum creatinine. 
The protein is able to detect small reductions in GFR, 
enabling the early diagnosis of renal dysfunction (7,8). 
This study aims was to evaluate the significance of 
cystatin C and Fetuin-A in the course of chronic kidney 
disease.

Materials and Methods

This prospective hospital-based study was conducted 
on 60 participants, done in Kirkuk city from the period 
between 1st february,2020 to 1st June,2020. The study 
comprised of three groups, first group 30 adult patients 
who underwent Kidney dialysis unit at Kirkuk general 
Hospital and their mean ages were (52.57±14.24) years 
with a range of (25-70), they were clinically diagnosed 
by nephrologist as CKD patients (on hemodialysis). 
second group, same previous patients after dialysis 
within 4 hours and third group, 28 adult persons who 
look healthy with no prior medical or family history 
of CKD as a control group participated in this study. 
The study included the measurement of serum fetuin 

A, cystatin C and other parameters after and before 
dialysis in all patients as well as for the control group. 
The main inclusion criteria were individuals ≥25 years 
of age with end stage renal disease on hemodialysis. 
The diagnosis of CKD was made on the basis of clinical 
findings, biochemical parameters, imaging studies and 
renal biopsy when required. All subjects underwent a 
comprehensive medical health examination and filled 
out questionnaires on health and lifestyle at the time of 
enrollment. Baseline clinical characteristics determined 
included age, gender, weight, height and body mass 
index.. etc . About five milliliters of blood were collected 
from patients (tow times; before and after dialysis) and 
controls in plain tubes without any anticoagulant at room 
temperature for 10-15 minutes and allowed to clot. The 
tube then were centrifuged (3000 rpm) for 15 min. The 
clear serum was pipetted into clear dry Eppendorf’s 
tubes and stored at (-20°C) for determination of fetuin A 
, cystatin C, urea , creatinine.

Results

Among 30 patients, the mean age was (52.57±14.24) 
years with a range of (25-70), and BMI mean was 
(25.18±5.48) kg/m2, also 28 healthy adults as a control 
group were examined, their mean age (46.04±13.11) 
years with a range of (25-75), BMI mean was 
(27.879±4.310) kg/m2 is shown in Table (1)

Table 1: Demographic and baseline clinical characteristics of participants:

Study groups NO. Age(years) Mean ± SD BMI (Kg/m2) Mean ± SD

CKD patients 30 52.57±14.24 25.18±5.48

Control 28 46.04±13.11 27.879±4.310

T. test 4.56 2.09

P. value 0.01 0.041

The study found that, serum fetuin-A was 
significantly reduced in CKD patients before dialysis 
(19.07±4.24 ng/ml) as compared with healthy individuals 
(22.5±5.94 ng/ml), P<0.01 and in CKD patients after 

dialysis (19.74±4.25 ng/ml) as compared with healthy 
individuals. Although the was non-significant difference 
in fetuin-A level between CKD patients before and after 
dialysis with slightly elevation after dialysis (P>0.05), 
Table 2 
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Table 2: Level of fetuin-A in CKD patients (before and after dialysis) and the control group .

Fetuin-A
CKD patients

Control group
Before dialysis After dialysis

NO. 30 30 28

Mean ± SD 19.07±4.24 19.74±4.25 22.5±5.94

P. value

Before dialysis vs. After dialysis 0.29

Before dialysis vs. Control 0.001

After dialysis vs. Control 0.001

The study showed a signifi cant positive correlation between CKD patients before dialysis and after dialysis 
regarding the levels of fetuin-A (r: 0.34), Figure 1

Figure 1: Correlation between fetuin-A in CKD patients before and after dialysis.

The study found that, serum cystatin C was 
signifi cantly reduced in CKD patients before dialysis 
(12.95±1.54 ng/ml) as compared with healthy individuals 
(8.16±2.37 ng/ml), P<0.01 and in CKD patients after 
dialysis (12.39±1.66 ng/ml) as compared with healthy 

individuals. Although the was non-signifi cant difference 
in cysteine C level between CKD patients before 
and after dialysis with slightly reduced after dialysis 
(P>0.05), Table 3.
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Table 3: Level of cystatin C in CKD patients (before and after dialysis) and the control group .

cystatin C (mg/dl)

CKD patients

Control group

Before dialysis After dialysis

No. 30 30 28

Mean ± SD 12.95±1.54 12.39±1.66 8.16±2.37

P. value

Before dialysis vs. After dialysis 0.24

Before dialysis vs. Control 0.001

After dialysis vs. Control 0.001

The study showed a signifi cant negative correlation between CKD patients before dialysis and after dialysis 
regarding cystatine C (r: -0.37), Figure 2.

Figure 2: Correlation between cystatin C in CKD patients before and after dialysis.

The study found that, blood urea was signifi cantly 
increased in CKD patients before dialysis (164.3±30.1 
mg/dl) as compared with healthy individuals (24.9±3.7 
mg/dl), P<0.01 and in CKD patients after (76.1±29.2 
mg/dl) as compared with healthy individuals and there 
was a signifi cant difference in B. urea between CKD 

patients before and after dialysis (P<0.01). The study 
also indicated that S. creatinine was signifi cantly 
increased in CKD patients before dialysis (5.61±1.99 
mg/dl) followed by patients after dialysis (3.43±1.47 
mg/dl) as compared with healthy individuals (0.57±0.24 
mg/dl) (P<0.01), Table 4
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Table 4: Level of B. urea and S. creatinine in CKD patients (before and after dialysis) and the control group.

Parameters
(Mean±SD)

CKD patients

Control group

P. value

Before dialysis After dialysis
Before vs. 

After
Before vs. 
Control

After vs. 
Control

B. urea 164.3±30.1 76.1±29.2 24.9±3.7 0.001 0.001 0.001

S. creatinine 5.61±1.99 3.43±1.47 0.57±0.24 0.034 0.001 0.001

The study showed a signifi cant negative correlation between Fetuin-A level and B. urea in CKD patients before 
dialysis (r: -0.48, P<0.01), and after dialysis (r: -0.44, P<0.01), Figure 3 and 4.

Figure 3: Correlation between Fetuin-A and B. urea in CKD patients before dialysis

Figure 4: Correlation between Fetuin-A and B. urea in CKD patients after dialysis

The study showed a signifi cant negative correlation between Fetuin-A level and S. creatinine in CKD patients 
before dialysis (r: -0.41, P<0.01), and after dialysis (r: -0.44, P<0.01), Figure 5 and 6.
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Figure 5: Correlation between Fetuin-A and S. creatinine in CKD patients before dialysis

Figure 6: Correlation between Fetuin-A and S. creatinine in CKD patients after dialysis

The study found that, serum fetuin-A was 
signifi cantly reduced in CKD patients before dialysis 
(19.07±4.24 ng/ml) as compared with healthy 
individuals (22.5±5.94 ng/ml), P<0.01 and in CKD 
patients after dialysis (19.74±4.25 ng/ml) as compared 
with healthy individuals. In agreement with our fi nding, 
Deepa et al (1) found that, serum fetuin-A concentrations 
were found to be signifi cantly decreased in patients with 
CKD (Mean = 0.4416 ± 0.17 g/L) when compared to the 
control group (mean = 0.7527 ± 0.18 g/L; P = 0.001). 
Further, fetuin-A levels were found to be progressively 
decreased from Stage 2 (CrCl = 60-90 ml/min) to Stage 
5 (CrCl <15 ml/min) of CKD. This shows that reduction 

in serum fetuin-A levels develop relatively in the early 
stages of CKD. These fi ndings conform to those of the 
study of Caglar et al (2) which reported a decrease in 
serum fetuin-A levels in all stages of CKD, except Stage 
1. Lower levels of serum fetuin-A were also reported 
in hemodialysis patients in the previous studies (3,4). 
The result of our study was also concordant with that of 
Cottone et al (5) where the mean fetuin-A concentration 
was reduced in patients with CKD. We also observed that 
serum fetuin-A levels were signifi cantly lower in all age 
groups and in both genders when compared to controls, 
which indicates that age and gender does not have an 
impact on serum fetuin-A levels. In agreement with the 
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current result, Sangeeta et al (6) found that serum cystatin 
C was significantly elevated in CKD patients before 
dialysis comparing with patients after dialysis. Also, 
Elnokeety et al (7) investigated in previous study, that 
both patients on dialysis and pre-dialysis patients have 
elevated cystatin C levels. Additionally, Balik et al (8) , 
Hoek et al (9) and Maheshwari et al (10) ,indicated serum 
cystatin C level was elevated in patients before dialysis 
and slightly reduced during and after dialysis. Other 
study also found that the serum levels of cystatin C were 
elevated in CKD patients and reduced in hemodialysis 
patients although the differences was non-significant(11). 
The decrease in cystatin C in patients after dialysis 
comparing with pre-dialysis may be due to the effective 
clearance of dialyzers in high flux hemodialysis units 
(12). On the other hand, the study disagreed with study 
done by Parameswaran et al (13) , they found the mean 
serum cystatin C levels were found to increase from a 
pre-dialysis to a post-dialysis and concluded that, serum 
cystatin C cannot be used to monitor dialysis adequacy. 
This increase in cystatin C values in the post-dialysis 
sample is may be due to the pore size of the membrane 
of some dialyzers, which does not allow the removal 
of some molecules like cystatin C(14). The electrostatic 
interaction between the microproteins and other 
plasma proteins adsorbed onto the dialyzer membrane 
hinders the filtration of these molecules and the rise in 
cystatin C is due to the hemoconcentration that occurs 
during dialysis(9). Our results of the current study was 
in agreement with Fadel et al (15) study who showed a 
highly significant increase in the mean concentration 
of urea and creatinine in the studied groups compared 
with control. Sangeeta et al (6) also stated that blood urea 
and creatinine were elevated mainly in HD patients and 
chronic renal disease with normal level in heathy control. 
Additionally, Yamazaki et al (16) found that serum 
creatinine was highly elevated in patients with chronic 
renal failure. Several other studies were also indicated an 
increase of urea and creatinine were highly elevated in 
HD patients and associated with worse functional renal 
recovery (8,10). Elevated creatinine and urea levels are 
likely evidence of decreased kidney function (5). Bagalad 

et al (17) ,de Almeida et al (18), Dash et al (19) and several 
studies done earlier also in agreement with our results 
and found that urea and creatinine were highly elevated 
in CKD patients prior dialysis and eventually decreased 
due to hemodialysis and there was a significant fall in 

serum creatinine level after hemodialysis as compared 
with pre-dialysis patients (20). During hemodialysis, 
excess urea from the patient’s blood is slightly removed 
in order to prevent accumulation. The occurrence 
of balanced amount of consumed proteins is also an 
important step to avoid excessive production of urea. The 
hemodialytic process carried out in the studied patients 
was perceived to be efficient, because significantly 
reduced levels of creatinine and urea were recorded 
ensuing. The results obtained reflected a significant 
reduction in serum levels, indicating hemodialysis as an 
efficient technique. Removal of waste during dialysis 
also depends upon proper timings of dialysis, patient 
awareness, and appropriate dialyzer and dietary habits 
of patients (21,22). Hemodialysis forms an effective 
process as an efficient and indispensable process for the 
filtration of undesired metabolites such as creatinine and 
urea in patients at considerable range thereby increasing 
their life expectancy. However, today’s health research 
warrants newer techniques for an early detection and 
quicker prevention of complications that arise from 
kidney (23,24). 
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Abstract

The importance of research came in the fact of knowing the contribution of each of the physical and 
biomechanical variables to the level of performance of the front strikes, as well as seeking to develop 
some physical and mechanical capabilities of the accuracy of the performance of the front ground strike 
to improve the performance of the research sample for the junior group (14-16) years. As for the research 
problem: Despite the development of the tennis game in Iraq, it suffers from difficulties that impede the 
course of its development, and through the experience of the two field researchers, the research problem was 
identified and the previous studies and follow-up of the tennis tournaments for age groups were identified. 
Performing optimally and among these requirements are special physical abilities and biomechanical 
conditions that must be characterized by the skills of tennis, especially the forehand skill. Accordingly, the 
two researchers found the necessity to conduct tests on the physical abilities of tennis players, and to conduct 
a kinematic analysis to identify the biomechanical conditions of the striking and forehand skills, especially 
for tennis players aged (14-16) years, considering that knowing these variables for these ages can lead us to 
the correct path of skill performance and the need for Knowing the precise contribution of each variable to 
the performance to be later emphasized on these variables that contribute more accurately to performance 
and development, and to reinforce the other variables less contributing to training and development. 

Keywords: physical abilities, biomechanical, front strike performance, indicators 

Introduction

There is a scientific renaissance in the world in 
the field of sports in general and the game of tennis in 
particular, and the development that occurred in this 
game is a reflection of the use of methods and training 
methods according 1 to scientific foundations, and the 
more competition between players increases, the need 
to follow modern training methods to develop the 
physical capabilities of the players and to improve the 
level of performance from By increasing the tendency 
to specialize in training to develop the performance 
requirements of ground tennis players 2.

Tennis skills are among the rotational movements 
of most parts of the body, and these skills are related to 
many physical abilities within the range of movement 
of the arms, legs and torso that contribute to these 
movements, its maximum limits are in order to build 

these forces and thus improve performance according 3 
to the biomechanical conditions specified for these skills 
and the extent of their association with them and the 
percentage of each variable’s contribution to the success 
of that performance 4, which aims to achieve an increase 
in the range and speed of movement, and it is one of the 
biomechanical principles that can be used to evaluate the 
performance in parts of the body of the player tennis, 
as well as the link between the special physical abilities 
that are related to the movement of the tennis player, 
and which have a major role in determining the path of 
movement in the movements of the tennis player during 
the performance in these biomechanical conditions 4.

The game of tennis is one of the games whose 
performance is characterized by speed, strength and 
endurance, which require special physical abilities that 
distinguish them from other games for the length of the 
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game runs, as well as the basic skills of the player, which 
depend on the speed and force of the strike 5, reaction speed 
and accuracy of the hit as well as the speed and strength 
of the movements of the arms, torso and legs which is 
affected by the integration of technical performance and 
in reducing the resistance shown by these parts in the 
stages of performing the front ground strike, the ground 
strike and its accuracy in the game of ground tennis 6,7. 
Through the foregoing, the importance of research came 
about the fact of knowing the contribution of each of 
the physical and biomechanical variables to the level 
of performance of the front and back strokes, as well 
as seeking to develop some physical and mechanical 
abilities of performance and the accuracy of the front 
ground strike of the research sample of young tennis at 
ages (14-16) years. 

Methodology

The approach is one of the important factors that 
the researcher follows to solve the research problem to 
be studied, and the appropriate method is chosen for the 
research topic to be studied. The two researchers used 
the descriptive approach - the study of correlational 
relations because it is consistent with the nature of the 
research problem.

Research community and sample:

The young players in the Jadriya Tennis Academy 
were identified, which amounted to (12) players, whose 
ages ranged from (14-16) years, and for the starting 
point to be one, the research sample was chosen by a 
simple random method.

Devices, tools and methods used in the research:

Methods for data collection:

- Arab and foreign sources and references.

- Personal interviews.

- Questionnaire forms for selecting and testing 
physical abilities, special biomechanical indicators, and 
how to test and measure them.

- Results analysis form.

- Tests and measurements.

Devices and tools used:

- Computer.

- Dynamometer (measuring grip strength).

- Tennis rackets.

- Tennis balls.

-  Tennis Court .

- A high speed video camera number (2).

- The Kenova program.

- A tape measure number (1).

- Stop Watch.

Field research procedures:

Defining tests for variables:

First: The grip strength test:

The purpose of the test: to measure the strength of 
the grip muscles.

Tools: Hand dynamometer has scale included.

Performance description: The tester holds the 
thermometer in its fist and applies fist pressure on the 
dynamometer to try to produce the maximum force 
possible.

Registration: Each player is given two consecutive 
attempts, and the best is given to him.

Second: Test the partridge for the maximum 
distance in (10 seconds): 

The purpose of the test: to measure the velocity 
characteristic of the leg muscles.

Tools: playground, tape measure, chalk, stopwatch.

Performance description: standing on one foot of 
the partridge to the maximum distance on a line drawn 
on the ground in any part of the body other than the foot 
of the partridge, and the test is performed once on the 
right leg, then the left leg.

Evaluation : the distance in a time of (10) seconds, 
the test is repeated on the second foot, the level is 
measured, the test dimensions are twice, and the best 
attempt is taken).
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Third: Test the accuracy of the front strikes: 

The purpose of the test: to evaluate the accuracy of 
the front stroke skill.

Procedures: After making sure that the players are 
warm, each laboratory is given (12) attempts and the 
player must hit the ball so that he directs the ball to the 
specified areas, while the assistant must give the balls to 
the laboratory in the middle of the area between the base 
line and the service line, and the points are calculated 
based on where the ball fell points are calculated and 
scored:

Registration points:

- (1) A point when the ball falls in the specified 
center area that is away from the individual side line 
from both ends (1) m and away from the bottom from 
the base line (50) cm to reach the net.

- (2) A point when the ball falls into the specified 
midfield from the individual side line to a distance of 
3.20 m and from the mid-service line.

- (3) A point when the ball falls in the specified 
midfield between area (1) and the base line from inside 
and away from the side line (1) m from both ends.

- (4) points when the ball falls in the specified 
area of   the service line, 4,985 m away from area (5).

- (5) points when the ball falls in the area that is 
away from the side line (1) m and from inside the court 
(50) cm, as in the figure, the highest degree can all be 
(30) degrees 

Figure (1) shows testing the accuracy of front strikes 

Determine the physical abilities, biomechanical 
and skill indicators and how to measure:

After reviewing the scientific sources and references 
in the field of sports training and biomechanics in the 
game of tennis, the researchers identified a set of physical 
abilities and special biomechanical indicators with their 
tests, and they were prepared in a questionnaire form to 
be presented to the scientific committee of experts in the 
field of biomechanics and tennis, and the appropriate 
ones were chosen in line with Research problem and 
objectives. These indicators include: -

Grip strength test: measuring the absolute strength 
of the arm muscles using the Dynafoot device.

The partridge test for the maximum distance in 
(10 seconds): - Measurement of the force characteristic 
of the velocity of the leg muscles.

Forward Strike Accuracy Test: Measure the 
accuracy of the forehand skill performance (Dr. Hasna 
Starr’s test).

Description of the biomechanical tests and 
variables for the momentary strength of the arms 
and legs that have been chosen: - The two researchers 
explained an explanation of the physical tests and the 
biomechanical indicators that were selected by the 
specialized committee in the field of biomechanics, 
training and tennis, and in consultation with the 
supervising lady according to the sources and references, 
the test, the test method and how to measure it were 
explained as follows:

- 

- The momentary strength of the two legs is 
through: 

- Ball stroke speed.

- The circumferential velocity of the racquet 
head.

- The starting angle of the ball.

- Ball launch speed.

- The distance between the feet of the player at 
the moment of hitting the ball.

- Momentum from the moment it starts to the 
moment the ball is struck.

- The angles of the player’s body (arm - torso - 
knee) while hitting the ball.

Exploratory experience:

The researchers have carried out several exploratory 
experiments related to videography and skill 
performance to identify obstacles that the researcher 
will conduct before carrying out the pre-tests, in terms 
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of understanding the sample research for the tests, 
the adequacy of the test time, the clarity of the image 
in relation to the videography and the location of the 
camera, and the application of the test properly by 
the assisting work team, to avoid all obstacles that the 
researcher will face during the implementation of the 
pre-tests.

The researchers distributed the tests over a period 
of (two days): 

The first day: videotaping of skilled performance on 
(1/11/2020) to

The second day: for the special physical capabilities 
of the arms, torso and legs, on (2/11/2020).

The main experience:

 The researchers conducted the main experiment 
on Thursday 5/11/2020 at three o’clock in the evening, 

when the two researchers applied tests of physical 
abilities and tested the accuracy of the front blow 
performance of the individuals in the total research 
group of (12) junior tennis players, and recorded the 
results in a registration form The data is to be extracted 
and processed statistically and ended on Thursday, 
corresponding to (12/11/2020).

Statistical means:

The researchers used the statistical bag program 
(spss) and the following statistical methods:

- Mean.

- Std. Deviation.

-  Person correlation.

- Percentage .

Presentation, analysis and discussion of results: 

Table (1) statistical description, correlation, and shareholding ratio.

N Variables

Descriptive Pearson Model Summary

Mean 
Std. 

Deviation
R Sig

R
Total 

R.Sq Sig

1 Accuracy 31.03 7.305

2 Velocity Starting 15.52 .284 -.558 .030

.93 .87 037.

3 Ball starting angle 24.04 2.059 .025 .469

4 Ball height from the ground .794 .080 -.298 .174

5 Player field movement .521 .135 .209 .257

6
Arm angle the moment ball 

struck
122.40 1.199 .607 .018

7
Torso angle the moment ball 

struck
80.61 6.739 -.725 .004

8
Knee angle the moment ball 

struck
109.22 5.703 .022 .473

Significant at (R.Sq) ≤ (0.05).
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From table (1) shows the extent of the correlation of physical abilities in the accuracy of the front stroke of junior 
tennis, as it reaches the starting speed variable.

Table (2) (ANOVA) and (Coefficients) the effect of kinematic variables with precision.

Model

ANOVA

Variables

Coefficients

Sum of 
Squares

Mean 
Square

F Sig B Std. Error T Sig.

Regression 513.18
85.53

5.797 .037

Accuracy 4273.93 8775.34 .487 .647

Velocity Starting -175.76 303.08 -.580 .587

Ball starting 
angle

-12.63 25.98 -.486 .647

Residual 73.77

14.75

Ball height from 
the ground

106.46 451.31 .236 .823

Player field 
movement

-277.21 336.78 -.823 .448

Total 586.95

Arm angle the 
moment ball 

struck
-15.55 37.88 -.411 .698

Torso angle the 
moment ball 

struck
6.149- 35.13 -.175 .869

Knee angle the 
moment ball 

struck
6.89 9.23 .746 .489

df = 6 + 5 = 11 ... the significance of (effect) for (Sig) (ANOVA) and (Coefficients) ≤ (0.05).

Discuss the Results

Through what was presented in tables (1), which 
shows the simple correlation, standard deviation, the 
arithmetic mean, and the total correlation between 
physical variables and biomechanical indicators, and 
table (2) that shows the effect of the group of variables 
that were related to accuracy, i.e. their contribution 
percentage, regarding the variables about their 
correlation with the accuracy of the front strike In 
tennis for juniors, ages (14-16) years, The table showed 
the percentage of the contribution of physical abilities 
with biomechanical indicators equal to (.87), the total 
correlation equal to (93.), Which is a high correlation, 
and the correlation of velocity of departure (558.-), 

which is an inverse relationship, and the starting angle 
of the ball (025.), which is a direct relationship, the 
correlation of the height of the ball from the ground at 
the moment of hitting the ball ((298 .-), the correlation 
of the field of movement of the player (209.) That is, 
the distance between the player’s feet at the moment the 
ball is struck, the link of the arm angle of the moment of 
hitting the ball 607.), torso angle correlation moment of 
ball hit (725.-), knee angle correlation (022.). We will 
discuss conclusions from two sides, the first side, the 
ball variables, and the second side the player variables.

On the one hand, variables of the ball from several 
directions, the first direction, the velocity of the ball’s 
launch, the second direction, the angle of the ball’s 
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launch, and the third direction, the height of the ball’s 
starting point. On the other hand, the player’s variables, 
which is the distance (between the feet), the moment of 
hitting the ball, and the angles of the body (arm - trunk 
- knee) also the moment of hitting the ball during the 
performance of the front kick, and all of what is mentioned 
is considered one of the basics of the accuracy of the 
technical performance of the forehand skill of tennis and 
thus will result from this Variables for the player’s body 
Variables of the ball launch, which reflect the result of 
accuracy in the forehand tennis, that is, the player’s body 
variables cannot be separated from the ball variables for 
the moment of hitting the ball, because the angles (arm-
trunk-knee) ideal for the player’s body for the moment 
of hitting the ball during the performance the forehand 
skill leads to giving ball variables which are (launch 
speed - starting angle - height The ball is off the ground) 
the moment the ball is struck during the forehand skill 
performance we will get a high contribution percentage 
in accuracy. 

Conclusions

they were: There is a different contribution rate 
between physical abilities and biomechanical indicators 
in the accuracy of the forehand kick in tennis. On the one 
hand, variables of the ball from several directions, the 
first direction, the speed of the ball launch, the second 
direction, the angle of the ball’s launch, and the third 
direction, the height of the starting point of the ball. 
The ball and the position here express the accuracy of 
any forward strike accuracy of the research sample. 
On the other hand, the player’s variables, which is the 
intermediate distance (between the feet), the moment 
of hitting the ball and the angles of the body (arm-
trunk-knee) also the moment of hitting the ball during 
the performance of the front kick, and all of what is 
mentioned is considered one of the basics of the accuracy 
of the technical performance of the forehand skill of 
tennis and thus will result from this Variables for the 
player’s body Variables of the ball launch, which reflect 
the result of accuracy in the forehand tennis.

As for the most important recommendations, they 
included: 

- The necessity of giving coaches sufficient time 
to train the players at the best angles of the body for 
the players during the performance of the front blow to 
reach the accuracy of the skill performance in a high 
manner.

- The necessity of training players on the accuracy 
of the forehand tennis performance by means of the ball 
variables (starting speed - starting angle - the height of 
the ball from the ground) for the moment of hitting the 
ball. 
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Abstract

In order to improve the students’ performance level in some of the skills that are implemented on the mat 
device of ground movements, including the front and rear rolling, it is necessary to study the most important 
indicators that have a clear impact on the performance of those rolls. Among the objectives of the research: 
To identify the percentage of the contribution of flexibility of the hip joint, the angle of the knees and the 
muscular strength of the arms in the performance of the front and rear rolling skills, an opening of the 
research sample. The researchers used the descriptive method in the survey method for its suitability to 
the nature of the work, and the research community was represented by students of the third stage of the 
Department of Physical Education and Sports Sciences at the College of Education for Girls / University of 
Kufa, and their number reached (26) students, and the research sample was chosen by the random method 
by drawing a lot from the original community and their number ( 20) a student, and with this, the percentage 
of the research sample is (76.9%). 

Key words: relative contribution of flexibility, muscular strength of the arms, artistic gymnastics.

Introduction

In recent years, gymnastics has promoted a great 
deal in many developed countries of the world, and it is 
possible to observe this through sporting achievements 
and the amazing and advanced skillful performance 
during the Olympic Games and World Championships. 
Some of them are in performance 1, so the development 
of sports activities in general and the sport of gymnastics 
in particular did not come about by chance. Rather, it 
came as a result of the broad technical development and 
the conduct of many research and studies by specialists 
and researchers to find new and modern methods aimed 
at improving the level of performance and achieving the 
best achievements, as it is not possible for specialists 
to accurately judge the correctness of performance 
through observation only 2, no matter how large his 
training capacity and field experience is, and one of the 
actual support and procedures with the greatest sobriety 
is the use of photography as a reinforcement of the 

observation and what requires recording the motor skill 
by videography that provides opportunities to repeat the 
observation at any time without the learner or player 
suffers from repeating the movement in order to make 
observations on it when using 3 slow motion or when 
the image is stabilized, in addition to that, physical 
abilities have a clear impact and great importance in 
performing gymnastics skills, and among these abilities 
are the muscular strength of the arms, flexibility of the 
hip joint and the angle of the knees, as to obtain the 
best performance, the player must possess good muscle 
strength. which works on granting the ability to lift the 
body during the performance of the front and rear rolling 
skills breakthrough 4. It is worth noting that flexibility is 
of great importance in demonstrating the two skills in a 
streamlined and consistent manner in performance.

Research problem:

By looking at a lot of previous research and studies, 
it was found that most of them dealt with rolling without 
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looking into the contribution of the muscle strength index 
of the arms and the flexibility of the hip joints and knees, 
especially since the success of the performance of both 
rollers depends largely on the thrust force of the arms and 
the flexibility of the hip and the lower extremities. Hence 
the research problem, as many female teachers depend 
during the learning process on issuing directives based 
on self-observation. Therefore, the researchers believe 
that following the process of kinematic analysis based 
on scientific foundations through which digital facts 
can be reached that serve the learning process and then 
achieve optimal performance, in order to improve the 
students ’performance level in some of the skills that are 
implemented on the mat device of ground movements, 
including the front and rear rolling, it is necessary to 
study the most important indicators that have a clear 
impact on the performance of these rolls.

Research Objectives

- Identifying the values   of flexibility of the hip 
joint, the angle of the knees and the muscular strength of 
the arms of the research sample.

- Identifying the contribution of hip joint 
flexibility, the angle of the knees and the muscular 
strength of the arms in the performance of the front and 
back rolling skills, opening of the research sample.

Research methodology and field procedures: 

Research Methodology:

 The two researchers used the descriptive 
approach to suit the current study.

Research community and sample:

 The research community was represented by 
students of the third stage of the Department of Physical 
Education and Sports Sciences / College of Education 
for Girls / University of Kufa for the academic year 
(2020-2021). Student.

Devices, tools and methods used in the research:

- Arab and foreign sources and references.

- A performance evaluation form.

- Kinovea program for kinematic analysis.

- A video camera, with a speed of 60 images / 
sec, (2).

- A tape measure (15 m) in length.

- Medicine ball (3 kg).

- Electronic balance industry (U.S.A) (2008 YA).

- DELL computer, count (1).

- Three (3) DVD discs.

Field research procedures:

Determination research variables:

Flexibility of the hip joint: It is the vertical distance 
between the mid-hip point and the ground, measured in 
the terminal section of the skill.

Left knee joint angle: It is the angle formed from 
the thigh bone and the shin bone at the left knee joint and 
is in the terminal section of the skill.

Right knee joint angle: It is the angle between the 
thigh bone and the shin bone at the right knee joint and is 
determined in the concluding section of the skill.

Determining the muscle strength test of the arms: 
After reviewing the sources and research, a special test 
was determined to measure the muscular strength of the 
arms, which is a test of throwing a medical ball weighing 
(3 kg) with the hands from the sitting position on the 
chair.

Throwing medicine ball weighing (3 kg) with two 
hands from a sitting position on a chair:

The purpose of this test is to measure the explosive 
force of the muscles of the arms, the laboratory sits on 
the chair and carries the medical ball with the hands 
above the head and the torso is adjacent to the edge 
of the chair, the belt is placed around the torso of the 
laboratory and connected with the back edge of the 
chair for the purpose of preventing the laboratory from 
moving forward during the throwing of the ball with the 
hands to complete the throwing process Ball without 
using a trunk, each lab has 3 attempts to score the best.

Exploratory experience:

It conducted an exploratory experiment on 
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(26/1/2120) on three female students of the third stage 
and targeted the following:

- Identify the obstacles that may accompany the 
work and try to avoid them.

- Ensuring the validity of the tools and devices 
used in the research.

- Ensure that the test is suitable for the level of 
the research sample.

Main experience:

The muscle strength test of the arms was performed 
on (20) students from the third stage, and the imaging was 
done taking into account the adjustment and calibration 
of the camera used before starting, as the first camera was 
placed in front of the field of movement performance at 
a distance (3.30 m) and a height (1.30 m). The second 
is placed on the side of the middle of the performance 
field and at a distance of (3.30 m) and a height (1.30 m), 

in addition to that, a simple explanation of the goal to 
be implemented was given before starting the filming, 
and after that each student performed two attempts to 
perform the skills of front and back rolling open on 
Tuesday (2/2/2021) and the performance evaluation 
of the two skills was conducted using the performance 
evaluation form on through the use of technical 
gymnastics specialization teachers, who numbered (3), 
to evaluate performance, and the evaluation score was 
(10) scores, then after that the performance analysis 
was conducted through the (Kenova) program and the 
biochemical indicators of the two skills were extracted 
to compare them with the muscle strength test.

Statistical means:

The researchers used the statistical bag (spss) to 
statistically treat the results.

Presentation, analysis and discussion of results:

Table (1) shows the values   of the statistical parameters of the searched variables in the research sample.

Variables

The front roll open The back roll open

M
ea

n

M
ed

ia
n

St
d.

 D
ev

ia
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on

Sk
ew

 n
es

s

M
ea

n

M
ed

ia
n

St
d.

 D
ev

ia
ti

on

Sk
ew

 n
es

s

Flexibility of the hip joint 29.16 30 3.430 0.734- 37.33 38 3.669 0.547-

Left knee angle 153.26 152 4.962 0.761 148.35 149 5.213 0.374-

Right knee angle 151.83 150 6.453 0.850 147.83 148 7.526 0.067-

The muscular strength of the 
arms

5.41 5.5 0.466 0.579- 5.23 5 0.736 0.937

The muscular strength of the 
arms

7.33 7.5 0.886 0.575- 7.16 7 0.926 0.518

Table (1) shows the statistical description of the 
variables, as the table shows the arithmetic mean, 
the mean and the standard deviations, as well as the 
torsion coefficient whose degree is limited to all 

variables between (± 1). This confirms that the sample 
is distributed in a normal distribution and is appropriate 
for the research work procedures.
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Table (2) shows the values   of the regression equation coefficients for the forward rolling skill opening to the 
variables searched for the research sample.

Variables

Coefficients

C
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Nature 
coefficient

value 
coefficient

Fixed limit 28.570

0.789 Multi 7.561 0.0001 0.623

Flexibility of the hip joint B1 1.234

Left knee angle B2 0.408

Right knee angle B3 8.652

The muscular strength of 
the arms

B4 5.663

Table (3) shows the values of   the parameters of the regression equation for the back-rolling skill, opening to 
the variables searched for the research sample.

Variables

Coefficients

C
or
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Nature 
coefficient

value 
coefficient

Fixed limit 3.643

0.714 Multi 9.744 0.000 0.510

Flexibility of the hip joint B1 2.107

Left knee angle B2 0.625

Right knee angle B3 7.944

The muscular strength of 
the arms

B4 4.658

Table (3.2) shows the existence of a good positive 
correlation between the investigated variables and the 
open front roll performance degree, reaching (0.789). 
The correlation value between the investigated variables 
and the back rolling performance score reached (0.714).

From the two tables themselves, the researchers 
see that these variables came in effective contribution 
ratios, where the performance level of both rollers can 

be predicted as the variables in the flexibility of the hip 
joint and the angle of the knees as well as the muscular 
strength of the arms, Basman Abdel Wahab indicates 
that each movement is subject in its performance to a 
set of mechanical variables. Once the movement is 
performed according to these variables well, it appears 
in its desired form. In most individual game movements, 
especially gymnastics, we find that each skill consists of 
a series of movements and each movement of the body 
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parts has a special importance. If all the movements of 
the body parts are done in perfect harmony and with 
accurate timing, this will lead, to good performance (1).

The total contribution rate for all the variables 
mentioned in the performance of the forward rolling 
skill was calculated openly, as it reached (0.623), and the 
contribution percentage of the same variables was (0.510) 
in the back-rolling skill openly, and that the contribution 
value is good in both skills confirming the effective effect 
of the variable of each of the detailed flexibility The hip, 
the angle of the knees, and the muscular strength of the 
arms in the performance of both rolls, as the nature of 
the performance of the front and back rolling skill is a 
breakthrough that requires the student to open the legs 
as far as possible aside, the moment the hip touches 
the ground in the main section of the movement and to 
keep this position until the completion of the movement, 
in addition to Emphasis on the complete extension of 
the knee joint. Therefore, mastering the performance 
of the two skills depends on the extent to which the 
requirements for this performance have been developed 
in terms of flexibility and the hip joint and knees, Saeb 
Atiyah stresses that the closer the center of gravity of 
the body (the hip joint) is to the ground, the easier and 
more accurate the implementation of movement will be. 
Therefore, he indicates the importance of flexibility of 
the hip joint (2).

Also, the muscular strength of the arms is one of 
the important and necessary abilities that the student 
must possess when starting to train to perform the two 
rolls, since without it the student cannot carry out the 
rolling successfully. The muscles of the arms through 
special strength exercises (3). As the student relies 
mainly on the hands to push and lift the hips and torso 
from the ground and reach it to the final position, and 
Qasim Lazam indicates the importance of developing 
strength exercises in a way that makes it easier for the 
player how to deal with the requirements of the game (4). 
The researchers also attribute that the percentage of the 
variables’ contribution to the performance of the back 
rolling is less than the percentage of the contribution in 
the performance of the front roll, opening to the difficulty 
of performing the back roll. 

Conclusions and Recommendations

Conclusions: In light of the findings of the 

researchers, the following conclusions were drawn:

- The presence of a relative contribution between 
the flexibility of the hip joint, the angle of the knees and 
the muscular strength of the arms in the front and back 
rolling performance.

- The variable muscle strength of the arms is of 
great importance in achieving good performance of the 
two skills.

- The good flexibility of female students can 
increase the range of movement (angles) of the joints 
of the body in a way that serves the performance of the 
front and back rolling skills openly.

Recommendations:

- Emphasis on the development of the muscular 
strength of the arms, due to their active role in the 
movement performance in a consistent and coordinated 
manner and with minimal effort.

- Work to develop flexibility to increase the range 
of motion of the joints of the body and thus achieve 
better performance with less effort.

- Adopting quantitative analysis (biomechanical) 
in order to identify the movement path and then identify 
weaknesses and work to address them in order to 
properly evaluate performance. 
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Abstract

Learners may obtain high scores while others obtain low scores, the reason for this is due to the failure 
to take into account the individual differences in learning between members of the same group through 
technical performance, which appear when applying the educational units, as well as their disparity in the 
readiness to accept and learn a certain skill, so all learners are subject to the same educational unit and the 
same repetitions and periods of rest, which leads to the emergence of differences in the ability to learn and 
performance, but learning by a generative learning strategy works to take individual differences between 
members of the same group and divide these groups into smaller groups according to the error in technical 
performance and increase the number of iterations, which helps the learner to reach the degree of automated 
perfection in the optimal technical performance. Because the generative learning strategy takes into account 
the time of work and rest between each iteration and another or between a group of iterations, and this is what 
made the researcher interested in studying this problem resulting from the use of old traditional strategies in 
learning that make it difficult to accept and learn to apply the curriculum required to learn from the learner. 

Key words: Generative learning strategy , football dribbling skill. 

Introduction

The world witnessed rapid progress in the last 
century in various areas of life, which put the countries 
of the world in a struggle to reach the best levels between 
countries and this development was not coincidental 1, 
but came as a result of the great and continuous efforts 
by scientists, experts, minds and abilities to develop the 
best studies and research Which helps to innovate and 
manufacture the latest modern scientific methods and 
methods in all branches of natural life and this indicates 
something that indicates the ability of workers and 
experts in this field to develop the best studies, research 
and modern methods in the educational and training 
process 2. And football is one of the sports that has 
witnessed a great development and turnout by lovers 
because of its impact on the hearts of its fans in terms 
of performance, aesthetics, excitement, excitement and 
competition. All this helped spread the base of this 
game significantly among countries and this requires 
those in charge of it to develop the best studies and 
research and modern methods of learning in order to 
raise standards and achieve what is required, whether 

this is at the level of learning or training. Interest in the 
educational process and upgrading it and its strategies, 
has become a concern of educational institutions and 
many researchers in order to facilitate the process of 
providing information to the learner and developing 
skills, which requires moving away from providing 
information exclusively from the teacher and finding 
modern strategies in which the center of activity in the 
education process moves from the teacher to the learner 
because he is one of the axes of the educational process 
and that all this is done according to regular 3, planned 
and targeted behavioral movements that the teacher 
follows in order to reach his goals, and this is what is 
called (the strategy) and among these strategies is the 
generative learning strategy through which the required 
goals can be reached. The generative learning strategy is 
one of the modern learning strategies, as it is a method 
of learning and teaching simultaneously, as players 
participate in activities and exercises very effectively 
through a rich and varied educational environment. 
Hence the importance of research using a generative 
learning strategy that helps the learner and the athlete 

DOI Number: 10.37506/ijfmt.v15i3.15649
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to master the skill better. The learning process for some 
basic football skills, especially the football dribbling 
skill for youth.

Research problem :

There are several methods of learning in which 
the success rate varies, and this depends on the ability 
and ability of the learner to accept and understand 
the application of the educational units. Where the 
researchers note this. Therefore, he decided to study 
this problem by using the modern strategy in learning, 
which is generative learning that works on learning the 
skill of rolling soccer. The methods used in learning 
give varying degrees of success. Learners may obtain 
high scores while others obtain low scores. The reason 
for this is due to the failure to take into account the 
individual differences in learning between members 
of the same group through technical performance that 
appear when applying the educational units, as well 
as their disparity in the readiness to accept and learn 
a certain skill, so all learners are subject to the same 
educational unit 4, repetitions and periods of rest, which 
leads to the emergence of differences in the ability to 
learn and performance, but learning by a generative 
learning strategy works to take individual differences 
between members of the same group and divide these 
groups into smaller groups according to the error in 
technical performance and increase the number of 
iterations, which helps the learner to reach the degree 
of automated mastery in technical performance, because 
the generative learning strategy takes into account the 
time of work and rest between each iteration and another 
or between a group of iterations and this is what made 
the researchers interested in studying this problem.

Research Objective:

- Identify the effectiveness of generative learning 
in developing the skill of rolling soccer.

Research hypotheses :

- There are statistically significant differences 
between the pretest and the post test for the experimental 
and control groups.

- There are statistically significant differences 
between the experimental and control groups in the post-
tests in favor of the experimental group.

Research fields:

The human field: Youth Sports Club Kufa football.

Time field: From 1/11/2020 to 20/3/2021 .

Spatial field : Kufa Sports Club Stadium.

Research methodology and field procedures: 

Research Methodology

The nature of the problem to be studied is what 
determines the curriculum, and the researchers used the 
experimental approach, which is considered one of the 
best and most appropriate approaches and reaching the 
best results because it deals with influencing aspects and 
their causes and deals with facts.

Research community and sample:

The choice of the sample is always related to 
its representation of the original community and the 
possibility of generalizing its results to the group 
from which it was taken as for the original community 
represented by the 28 players of the Kufa Sports Club, 
as for the research sample the (20) players were chosen 
randomly, the experimental group that will be exposed to 
the independent worker, whose number is (10) players. 
As for the control group that continued to work in the 
same units of the trainer without being exposed to the 
independent worker and under the same circumstances, 
the number of (10) players also.

Exploratory experience:

 The main purpose of the exploratory experiment 
is to identify the ability, effectiveness and validity of 
what helps him in the main experiment in terms of tools, 
work team, tests and equipment, as well as identifying 
and handling errors. Accordingly, the two researchers 
conducted the exploratory experiment on 20/11/2020 to 
determine the following points:

- Ensure that the tests are valid.

- Ensure the validity of the tools and devices 
used.

- Ensure the effectiveness of some applied 
vocabulary.

- Ensure the ability of the assisting work team.
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- Determine the time and the nature of the place.

- Determine the obstacles that occur during the 
exploratory experiment.

It is (a preliminary experimental study that the two 
researchers perform on a small sample before conducting 
his research in order to choose his research methods and 
tools) (1).

Determine Skill and test used:

Test of dribbling the ball from among (6) signs 
back and forth: (2) 

The purpose of the test: Measuring the level of the 
dribbling ball test

Tools: (6) signs are placed at equal distances (2 
meters) between each person and the other, and the 
starting and ending lines are at a distance of (2 meters) 
from the sign, so that the distance the player travels is 12 
meters back and forth.

Test procedures:

- The slalom running with the ball between the 
signs takes place in two directions (back and forth).

- The player is given three attempts and the 
average is calculated.

- In the event that the player passes two people 
from the same side, the attempt will be repeated as 
shown in figure (2)

Figure (2)

The test shows a dribbling ball back and forth

Pre-test:

 The researchers prepared the tools, assistant staff and measurement, and this test was conducted on 20/1/2021, 
and the two researchers took care as much as possible to explain and clarify the details of the test and the method of 
performance.

The period of application of educational units:

 Where the educational units of the strategy, generative learning, were adopted to teach the skill of rolling 
football, taking into account the principle of dividing the experimental group into small groups and according to the 
type of error committed in the skill performance. In light of this, integrated educational units have been prepared to 
correct errors and in the form of groups to bring the skill performance to the mastery stage. As for the time allocated 
to the vocabulary of the educational units is two months and by the rate of (2) two educational units, therefore, the 
total educational units are (16) units, the time of one educational unit is (60) thus, the total time of the educational 
units is (960) minutes.

Post-test:

 The post-test of the experimental and control research sample was performed on 20/3/2021 in the same place 
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and conditions of the pre-test in order to see the extent of 
the progress in learning the football dribbling skill.

Statistical means:

- Mean.

- Std. Deviation.

- T. Test for the corresponding samples.

Presentation, analysis and discussion:

Presenting, analyzing and discussing the results 
of the football dribbling skill test for the experimental 
group and the control group in the pre-tests. 

Table (1) shows the mean, standard deviations, sample size, and the calculated and tabular (t) value in the 
pre-tests for the experimental and control groups in the football dribbling test.

Variables
Measuring 

unit

Experimental Control (T) value

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Calculated Tabular

football 
dribbling skill

Degree 1.05 0.483 1.05 0.394 0.000 2.02 Non sig

Table (1) shows us the results of the pre-test for the experimental and control groups. The results showed the 
existence of random differences between the experimental and control groups by obtaining the value of (t) calculated 
by (0.000) and in comparison with the tabular value of (t) of (2.02), which indicates that this test indicated that there 
were no significant statistically significant differences between the experimental and control groups in the pre-tests 
for football dribbling skill.

Presentation, analysis and discussion of the soccer rolling skill test results for the two experimental and 
control groups for the pre and post-tests. 

Table (2) shows the mean, standard deviations, sample size, and the calculated and tabular (T) value in the 
pre and post- tests for the two experimental and control groups in the football dribbling skill test.

Groups Variables
Measuring 

unit
Mean

Std. 
Deviation

(T) value

Sig type
Calculated Tabular

Experimental
football dribbling 

skill
Degree

4.20 0.470 39.95

2.09

Sig

Control 3.82 0.544 31.40 Sig

Table (2) above shows the results of the soccer 
roll test results, where the results showed significant 
differences of statistical significance and in favor of 
the experimental group when comparing the pre-results 
with the dimensional results on the harm of statistical 
treatments, where the results showed the calculated 
value of the (T) test calculated when compared with 
the value of (T) The tabular adult and with a reasonable 
probability of error is (0.05), which indicates to us that 

these differences have been very acceptable.

The researcher attributes this development in 
performance in the experimental group to the differences 
between the pre and post tests, which is the result of 
applying the vocabulary of educational units to the 
generative learning strategy during the time period for 
applying the units as well as dividing this group into 
small groups in light of errors as well as the many 
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iterations and the introduction of the correction process 
for performance through (feeding Feedback) may make 
mistakes disappear after each correction process, as well 
as detecting an early error in mathematical technique and 
correcting it no matter how much the error is eliminated, 
as taking into account individual differences in the 
same group in generative learning up to the educated 
group, the degree of mastery and performance, so the 
educational units of the generative learning strategy that 
the experimental group was exposed to had a positive 
effect on learning the skill of rolling football through 
the presence of significant differences of statistical 
significance between Pre and post-test and in favor of 
post, if there was a significant increase in the ability 
of learning in the experimental group that used the 
generative learning strategy to achieve good results 
that reach the level of mastery of the skill, as more than 
one method was used to distribute the working and 
rest times between the groups, as well as the frequent 
repetition and correction and the use of feedback and 
this is consistent with what he reached (Christina 1997) 

that Confirmed from the initial skill acquisition stages 
must be given feedback after each attempt to continue 
the reinforcement.

The results obtained by the experimental group that 
used the generative learning strategy were in agreement 
with the findings of (Clerk and Benniga1983), as they 
showed the superiority of the mastery group with the 
control group and achieved high levels of achievement 
with increasing motivation towards learning. The results 
also showed the superiority of the experimental group in 
the post-tests using educational units in the generative 
learning strategy, which achieved positive results in 
learning the skill of rolling soccer. For the purpose of 
ascertaining the differences between the two groups 
in the soccer roll test, it is a post-test between the two 
groups and identifying the results of the differences 
between members of the two groups.

Presentation, analysis and discussion of the 
dribbling skill test results for the experimental and 
control groups in the post-test: 

Table (3) shows the mean, standard deviations, sample size, and the calculated and tabular (T) value in the 
post-post tests for the experimental and control groups in the football dribbling test.

Variables
Measuring 

unit

Experimental Control (T) value

Sig type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Calculated Tabular

football 
dribbling 

skill
Degree 5.25 0.550 4.90 0.416 2.26 2.02 Sig

It has been shown through the statistical treatments 
of these results that there are statistically significant 
differences with the level of significant through the 
calculated value (t) (3) when compared to the tabular 
value of (t) (02, 2) which is greater than the degree 
of freedom, these results have shown in table (3) 
significant differences statistically significant between 
the post selection of the two groups, and the researcher 
acknowledges these differences to the independent 
variable that the researcher relied on the experimental 
group without exposure to the control group, which is 
a generative learning strategy that depends on the large 
number of iterations and the continuous correction 

of skill through feeding the review, as well as the 
introduction of the principle of individual differences 
between members of the same group in terms of the 
distribution of work and rest, by dividing one group into 
small groups to identify mistakes among the learners, 
this strategy helped to learn in terms of excitement 
and excitement in learning and mastering the football 
dribbling skill on the members of the experimental 
group, generative learning that brings the learner to the 
degree of mastery (automatic) with the skill
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Conclusions and Recommendations

Conclusions:

 The researchers, through the results of the 
research and the statistical treatments carried out by 
them, reached a set of conclusions.

- The educational units used by the generative 
learning strategy have a positive effect on developing 
the football dribbling skill.

- The results proved that the generative learning 
strategy is important as it is suitable through which to 
learn easy and difficult skills

- The results of the research proved that the 
feedback through repetition helps the learner to reach 
the degree of mastery (automatic) in performance.

Recommendations: 

 The conclusions proved that there is a set 
of recommendations that help the trainer to draw up 
a graphic reference in the learning process, so the 
researchers recommend the following:

- Emphasis on the generative learning strategy 
in the training process in learning the football dribbling 
skill.

- Disseminating the research results to football 
coaches for the purpose of accreditation in the training 
process.

- Emphasis on the necessity of using more than 
one strategy in the training process and moving away 
from the traditional strategy. 
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Abstract

The presented work is conducted to examine the impact of hypercholestrolemic diet on male rabbits’ 
kidneys. A total of 10 male and adult rabbits have been divided (randomly) into 2 groups (5/group) for three 
months, while the first group was allowed to ad labium supply and drinking tap water and was termed as the 
control group (G1). Second group rabbits have orally administrated 1,5% gm of the cholesterol with the diet 
throughout the 3 months (G2). This work indicated the occurrence related to tissue changes in the kidney 
tissue compared with the control group.

Conclusion: In conclusion, our study showed that the hypercholestrolemic diet at a dose of 1.5% gm caused 
pathological changes to the kidney tissue such as fatty changes in the tissue, the presence of fatty droplets 
within the capillary of the glomerulus, inflammatory infiltration of cells in the interstitial tissue of the kidney, 
cystic expansion of the renal tubules, and addition to the presence of hemorrhage compared to the control 
group.

Keywords: hypercholestrolemic diet, kidneys, male rabbit, Oryctolagus cuniculus

Introduction

Cholesterol can be defined as one of the main 
lipid components related to the mammalian cells’ 
plasma membrane. It constitutes 45% mol in 
terms of other lipids hypercholesterolemic diet-
induced hypercholesterolemia. High cholesterol 
(hypercholesterolemia) is specified as the existence 
of high cholesterol levels in the blood. 1 It is 
considered a form of hyperlipidemia, high blood lipid. 
Hypercholesterolemia is one of the clinical problems 
resulting in complications in the vital organs such 
as kidneys 4. Besides, kidneys are the first organ 
experiencing damages from age as well as degenerative 
diseases. The renal aging was specified by the loss of 
the function and an increase in the glomerulosclerosis, 
interstitial fibrosis, and tubular atrophy 8. The impact 
of aging in kidney damage pathology was related to a 
change in cholesterol metabolism.

Furthermore, previous experimental researches 
indicated that hypercholesterolemia is reducing the 
renal blood flow glomerular filtration and ultrafiltration, 

also glomerular excretion and damaging tubular 15,16. 
The hypercholesterolemia might build up and become 
atherosclerosis, therefore narrowing the vessels of 
blood, particularly in the brain, heart, eyes, and kidneys 
7 . societies and is one of the causes of concern for the 
healthcare professionals due to the fact that it constitutes 
a very high factor of risk for developing CVDs, like the 
atherosclerosis and its complications, the acute infarction 
of hypertension or myocardium 2,10. There were close 
correlations between such diseases and lipid anomalies, 
particularly the high levels of plasma cholesterol, along 
with blood pressure (3). The majority of the previous 
researches was focused on the effect of chronically high 
concentration of the blood cholesterol on kidneys and 
indicated the developments of focal glomerulosclerosis 
as well as proteinuria, which quickly developed to renal 
failure 19. However, there is minimum information 
provided in literature regarding early (sub-acute and 
acute) impacts of hypercholesterolemia on kidneys 18. 
Therefore, this work aims at determining the impacts of 
a high cholesterol diet on kidneys. 

DOI Number: 10.37506/ijfmt.v15i3.15650
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Materials and Method

Animals and experimental design:

Ten adult male rabbits, eight months old and (1.5-
2kg) mean body weight, are utilized. The work is carried 
out at the animal house of Pharmacy college throughout 
the summer of 2019. Ten adult male rabbits were divided 
(randomly) into 2 groups (5/group) for three months; the 
first group was allowed to ad labium supply and drinking 
tap water and served as the control group (G1). In the 
second group, rabbits have been orally administered 
1,5% gm cholesterol with the diet (G2). The high 
cholesterol diet, which contains 1.5% of cholesterol per 
100 gm of food, was prepared by mixing 98.5 gm of 
concentrated billet with 1.5% of the cholesterol powder 
produced by the company (BDH) of English origin in 
order to produce a high cholesterol food. Preparation 
has been conducted daily for avoiding cholesterol’s 
oxidative modification. Animals have been euthanized, 
and samples were collected at the end of the experiment. 
The sample was initially saved after being removed from 

the animal in the formalin solution at a concentration 
of 10%. After four to five days, it was extracted from 
formalin and washed several times with tap water and 
then preserved at ethyl alcohol at 70% concentration. It 
was then conducted a series of preparations.

Histological section: were prepared on the basis 
of approaches indicated in (Schreibman and Presnell, 
1997). 

Result

The results of this study indicated that the group 
that was dosed with 1.5%gm of cholesterol resulted in 
histological changes in the kidney tissue. 

Histological analysis using hematoxylin-eosin 
staining, which included the occurrence of fatty changes 
in the tissue, the presence of fatty droplets within the 
capillary of the glomerulus, inflammatory infiltration 
of cells in the interstitial tissue of the kidney, cystic 
expansion of the renal tubules, in addition to the presence 
of hemorrhage compared to the control group.

Figure (1) shows the normal histological structure of kidney tissue in control group for local male rabbit 
Oryctolagus cuniculus
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Figure (2) A histological section of the kidney in the cholesterol treatment group showing the fetty change 
(40X H`&E). 

Figure (3) A histological section of the kidney in the cholesterol treatment group showing the presence of 
fatty droplets in the glomerulus capillary (40X H &E stain). 

 

Figure (4) A histological section of the kidney in the cholesterol treatment group showing the presence of 
inflammatory infiltration of cells in the interstitial tissue of the kidney and cystic expansion of the renal 

tubules  in addition to the presence of hemorrhage (40X H &E stain). 
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Dissection

High cholesterol diet caused kidney damage through 
fatty changes in the tissue, the presence of fatty droplets 
within the capillary of the glomerulus, inflammatory 
infiltration of cells in the interstitial tissue of the kidney, 
cystic expansion of the renal tubules, in addition to the 
presence of hemorrhage, compared to the control group 
This study was in agreement with (HOTIMAH2018), 
along with previous researchers showing that the 
hypercholesterolemia induction results in tubular 
damage which caused an accumulation of fat droplets 
in the tubular cells (Ab alhamid, 2014) that impacted 
the cell metabolism and induced the lipid peroxidase 
and oxidative stress (Balarini 2011) carried out a study 
that indicated that accumulation of fat in renal tubules 
might develop lipotoxicity, as fatty acids are acting 
as detergents that might weaken the structure of the 
membrane and increases the cell.

A diet that is high in cholesterol leads to an increase 
in fatty acids. Also, the increase in cholesterol and protein 
lipids with low density may be due to disturbances that 
occur in the metabolic processes as a result of a defect in 
the lipid homeostasis process, which leads to a change in 
the activity of the enzyme Hydroxyle -3-methylglutary-
Coenzyme A (HMG-CoA) that leads to disorders of 
cholesterol esters and a decrease in the activity of the 
enzyme Lipoprotein Lipase, and increases the level 
of free fatty acids. In addition to the importance of 
what was mentioned (Dabbaghet al, 1997) about the 
sensitivity of LDL-receptors located in the walls of 
blood vessels to the collection of lipoproteins in the 
plasma, Approximately 22% of the cardiac outputs 
pass through kidneys, which makes them prone to the 
endothelial capillary damages apoptosis 17. This work 
indicated that the hypercholestrolemic diet increases 
the inflammation cells in the histological analysis of the 
kidney. The increase in the inflammation cells might be 
associated with lipid accumulations in the kidney tissue. 
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Abstract

The research aims to identify the effect of pulmonary ventilation exercises and some respiratory indicators 
on the preparation of the Olympic jacks and achievement for the advanced fourths, so the experimental 
approach was adopted to treat the research problem, the research sample was intentionally chosen from (20) 
different players, they were divided into two experimental and control groups using the method of random 
division.(1) The homogeneity and equivalence processes were performed to initiate one point for the data of 
the two research samples, after taking pre-measurements for them (height, age, ve. Vs. vo2 max), a training 
approach was designed to develop pulmonary ventilation and know its effect on other research variables, 
and the results of the tribal arithmetic media were compared And the dimensionality of the two groups and 
treating them statistically, as the most important conclusions were reached which are the void filling when 
inhaling and holding the breath with the need to take adequate inhalation at a rate of (RR10) inhalation and 
exhalation operations before lifting that lead to the best achievement. .(2)

Keywords: Pulmonary ventilation, respiratory indications, weightlifting 

Introduction

Sports training works on the occurrence of various 
physiological changes that include all body systems, 
and the level of the individual’s performance progresses 
whenever these changes are positive to achieve the 
process of physiological change of the body’s organs 
to perform the physical effort and endure performance 
with high efficiency, and the process of physiological 
change and the response of the body’s systems to the 
performance of a physical load is carried out by means 
The various body including the respiratory system and 
the circulatory system help in this process.(3)

Pulmonary ventilation is one of the important vital 
indicators in the body because its efficiency is one of 
the components that greatly increases the ability to 
perform physical activity and its requirements. It is a 
joint process between the respiratory and cardiovascular 
system, it is known that when any physical effort is made, 
the respiratory system increases energy consumption 

and the need for more oxygen. Increasing pulmonary 
ventilation stimulates all body functions and makes it 
fully prepared to bear all the burdens. .(4) And when the 
individual makes any important effort. Its type had to 
be accompanied by important physiological changes 
in terms of responding to this effort that the individual 
exerts to ensure continuity of work. Among these 
variables are (Vo2max. Respiratory rate, pulmonary 
ventilation, and pulmonary void volume) and other 
many variables that include these two devices. In the 
beginning, the Olympic jacks are to stand the liftgate in 
front of the bar pillar, with the centre of the pillar of 
gravity and the entire feet on the ground. The direction of 
the two metacarpals is towards the imam or tilted slightly 
outward, and the distance between the feet varies from 
one quarter to another according to the specifications 
and the physical magnitude of the athlete, and in general, 
as a standardized measurement that is approximately 
the width of the hips, and we note that there are other 
preparation processes, including the process of taking 
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the inhalation and exhalation before performing the lift 
and the operation Hold your breath during lifting, as the 
lifting process does not exceed 2-3 seconds. Hence, the 
research acquires its importance through the effect of 
pulmonary ventilation exercises and some respiratory 
indicators in the preparation for the Olympic elevations 
and the achievement of the advanced lifters. .(5)

Practical procedures:

Research Sample:

The research sample was intentionally selected from 
the weightlifting players in clubs (Al-Rafidain, Al-Itifaq, 
Housing), Iraq, Al-Diwaniyah governorate, and their 
number are (20) players from all weight groups. Relative 
achievement) and perform the homogeneity and parity 
process on them after dividing them by a simple random 
method.

The two groups were distributed as follows:

The first control group (10) players: its members are 
subject to physical training only.

The second experimental group (10 people): its 
members undergo a physical training method with 
pulmonary ventilation exercises.

The researcher carried out procedures aimed at 
controlling the variables and at one starting point, 
according to the differences in (age, weight, respiratory 
rate, pulmonary ventilation rate, relative achievement 
(kidnapping and nitration). “Whenever the difference 
coefficient is close to (1%), it is considered high 
homogeneity, and if it exceeds (30%), this means that 
the sample is not homogeneous” (2)

The results of the control group were (6.4% for age 
-8.3 for weight - pulmonary ventilation 1.65 litres per 
minute - respiratory rate 2.2 n / min, achievement 1.16 
nit. 1.10 kidnapping) as for the results of the experimental 
group (5.92 for age -7.9 for weight - pulmonary 
ventilation 1.63 litres per minute - respiratory rate 2) 2. 
N / D. 1.15 nit. 1.12 kidnapping. As for the equivalence 
procedure, the researcher used the law (T) to verify that 
there were no differences between the two groups. After 
processing the data statistically, the researcher calculated 
the value of (T) for the independent samples and adopted 
the null hypothesis. (Calculated) 0.132 for age -0.146 for 

weight - pulmonary ventilation 0.216 litres per minute. 
0.173 nit. 0.138 snatch -0.167 nit] which is less than 
the tabular value (t) (2.086). Below significance level 
(0.05) and degree of freedom (20) This indicates The 
difference is not significant between the two groups, and 
it is evidence of their equivalence statistically.

Main Experience:

Tribal tests:

A pre-test was conducted for the members of the 
research group in the field after an exploratory experiment 
to determine the most important requirements of the 
main experiment on Sunday 12/1/2020 at four in the 
evening with the help of the work team. Relative to (age-
weight-Vo2max-respiratory rate-RR-VE).

Physical training program:

The researcher referred to the sources and references 
specialized in the science of training as well as collected 
several opinions of experts and specialists in the field of 
sports training and physiology in the method of training 
for 8 weeks and within the limitations:

1. The curriculum was applied in closed rooms, 
in semi-competitive conditions, and for the duration 
of the curriculum (8) weeks. The time for one training 
unit ranged between (60-90) minutes (4) units per 
week, which the researcher targeted to introduce 
pulmonary ventilation development exercises and the 
implementation of the training curriculum began with 
effect. From Sunday 12/1/2020 until 2/23/2020. The 
first week of the curriculum, which is the first and 
second modules, was an explanation provided on how 
the actual performance of the training units was given, 
as well as the application of movement in front of the 
testers by placing the measuring devices so that they 
could perform the correct performance. To supervise the 
course of the curriculum on the control and experimental 
groups, as well as follow up the training stages. Work on 
the program was divided into three parts:

1. The first part: the training was carried out in 
general preparation for the respiratory system, and it 
consisted of (4) training units for (2) weeks.

2. The second part: Training was conducted in it 
to increase the depth and number of inhalation and 
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exhalation before, during and after the exercise by 
increasing the intensity of the exercise. This was done 
by (4) units for (3) weeks.

3. The third part, in which training was conducted 
on maximum respiratory intensity and performance. The 
tested player had regular levers (jab and kidnapping) 
with (3) units for (3) weeks.

4. The principle of graduation was adopted from 
simple exercises on the ground and equipment and 
the use of exercises such as jumping and jumping 
from stability and after adjusting to them, moving to 
more difficult exercises and then to competition as the 
difficulty of exercises was increased by increasing the 
achievement load

5. The rest between the groups amounted to (2-5) 
minutes between one exercise and another. Use the pulse 
rate as a measure of the intensity of the exercise and the 
duration of rest

6. The intensity of the exercise was calculated 
relative to the maximum heart rate (220-age x ratio) 
(Focus 1984: 215). The training unit was completed with 
calming exercises and inhaling the widest amount of air 
possible. As for the control group, it was not trained with 
the same method, but rather in the usual curriculum of 

the trainer and another hall.

7. Addition of exercises preparing for lifting, how 
to perform, and determining the amount and number 
of inhalation and exhalation and self-suppression for 
the best preparation for lifting, as it was observed that 
whenever there was relaxation in the breathing process, 
the higher the player’s willingness to lift, for the 
metabolic response and psychological readiness.

post-test:

After the application of the vocabulary of the 
curriculum on pulmonary ventilation and respiratory 
rate was completed, the researcher conducted the post-
test for the two groups on Sunday 23/2/2020, with the 
same pre-test conditions, and took the testers’ data to be 
worked on and treated statistically.

Statistical means:

The researchers used the Statistical Package for 
Social Sciences (SPSS)

Results and discussion:

Presentation and discussion of the results of the pre 
and post-tests for Vo2 max and pulmonary ventilation 
VE and respiratory rate RR.

Table (1): It shows the arithmetic mean, standard deviations, the calculated value of (t) and the significance 
of the differences for the maximum oxygen consumption test, ve and RR, and the relative achievement of the 

pre and post-tests for the two research groups.

Variables

U
nit 

m
easurem

ents

Pre exertion Post exertion

(t) 
value

Significant

Significant type

Mean STD.EV. Mean STD.EV.

Control

VO2MAX mL/M 154.71 5.76 154.42 6.52 1.56 1.028 insignificant

VE L/M 7.45 1.29339 7.214 1.88 2.13 0.924 insignificant

RR T/M 16.14 1.9518 15.47 1.51 1.63 1.014 insignificant

Weightlifting Clean 1.5 1.01 1.22 1.09 1.33 1.0321 insignificant

Weightlifting Jerk 1.22 1.08 1.18 1.19 1.14 1.102 insignificant

Experimental

VO2MAX mL/M 155.71 4.15 165.42 5.91 2.54 0,039 significant

VE L/M 7.47 1.34 12.04 1.88 3.02 0,009 significant

RR T/M 15.71 2.13 19.85 1.67 2.88 0,037 significant

Weightlifting Clean 1.52 1.04 1.22 1.05 2.51 0,041 significant

Weightlifting Jerk 1.24 1.09 1.4 1.12 3.14 0,007 significant
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By presenting the results of the pre and post-tests 
of the variables (VO2MAX- VE-RR), significant 
differences emerged between the pre and post-tests only 
for the experimental research group and in favour of 
the post-tests. As for the control group, there were no 
differences in these variables. The researcher attributes 
this positive change to these variables. The variables 
to the training curriculum were reflected positively 
in the development of these variables for the research 
sample, “as the opinions of experts, regardless of the 
sources of their scientific and practical culture, confirm 
that the training program leads to the development 
of achievement as it was built on a scientific basis in 
organizing the training process, programming it, using 
the appropriate and graduated intensity, noting the 
necessary individual differences, as well as using The 
optimum repetitions and effective interval of rest, under 
the supervision of specialized trainers, under good 
training conditions about a place, time and tools used 
”(6) , and (Al-Harhouri, 75, 1995) as it prepares the body 
with the necessary energy after Training and physical 
exertion affecting the body, changes occur, including 
an increase in the oxygen reserve in the muscles thanks 
to the increase in the proportion of air dialysis, as well 
as the researcher attributes the reason for the existence 
of significant differences in all values   of the variables, 
the dimensional values   of the experimental group to the 
presence of an increase in those variables through the 
number of respirations RR and the amount of oxygen 
consumed VO2 MAX and the amount of air for ventilation 
per minute (VE) due to the body’s need for energy used 
in order to implement the physical effort and therefore 
this need increases with the body’s need for oxygen. .(7) 
Yen for the continuation of metabolic processes. And 
increase the requirements for working muscles of energy 
needed to perform. This is confirmed by both (Al-Tikriti 
and Muhammad) by saying: The physiological changes 
that occur in the respiratory system resulting from 
exercise are the increase in blood loaded with oxygen to 
accomplish the required work according to the severity 
of the test. The level of the parathormone hormone in 
the anaerobic effort, which represents a larger group 
of muscles, is witnessing a slight decrease It increases 
the absorption of calcium from the intestine indirectly, 
as the increase in calcium concentration has the most 
important role in the process of muscular contraction, 
as it is released from the side sacs of the sarcoplasmic 

reticulum with the help of an enzyme in the release of 
the enzyme tri-adenosine phosphate, which contributes 
to the cleavage of the tri-adenosine phosphate complex. 
(8)

As for the players’ results in PULMONARY 
VENTILATION at effort:

A- The volume of normal breathing air is 350-800 
milliliters, which represents the one-time volume of 
inhalation and exhalation air and it is 1-2 liters during 
exertion.

B - Inhalation air reserve: The usual volume of 
inhaled air and what is inhaled in addition to it is about 
3567 milliliters.

T. Exhaled air reserve: The normal volume of 
exhaled air and what is expelled in addition to it is about 
1273 milliliters.

Th. The volume of residual air: It is the volume of 
air that remains in the lungs and it is approximately 1364 
milliliters during preparation for the lift.

Pulmonary Capacity for two players:

a. Inspiratory amplitude = first and secondly of 
pulmonary volumes, equivalent to approximately 3682 
mL inspiratory cap.

B. Remaining functional capacity = third and 
fourth lung volumes, equivalent to approximately 2835 
milliliters “functional reserve capacity.”

T. Vital capacity = first, second and third of the lung 
volumes, equivalent to approximately 4,600 milliliters.

Th. Total lung capacity is the maximum capacity of 
the lungs, equivalent to approximately 5,328 milliliters.

Breathing air volume per minute:

It is the product of inhaling air volume and the 
number of breaths one minute, so:

500 ml x 12 times / d = 6 liters / d. Almost at rest

We conclude that pulmonary ventilation reaches 
100-150 l / d during the physical activity of male 
weightlifters
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70- 100 l / d during physical activity for females, 
it decreases with a one-time violent movement of the 
body, such as snatching and lifting to the chest. The 
oxygenated blood capacity of players (transporting or 
carrying oxygen): It is the largest amount of oxygen 
that the blood can carry and transport. It differs from 
VO2max. Each 1 g Hb combines with (1.36-1.33) mL 
O2.

A person who has 15 g Hb / 100 ml blood x 1.36 ml 
O2 has 20.4 ml O2 / 100 ml blood.

To calculate the oxygen capacity of the blood for the 
total blood volume, which equals approximately (6-5) 
liters, we can see that:

5-6 litres of blood contains 750 g Hb which combines 
with approximately 1000 mL of O2:

750 x 1.36 = approximately 1020.00 mL O2 

Conclusions 

The physical exercises targeted for pulmonary 
ventilation affected the increase of oxygen compensation 
in the blood and thus led to the development of all the 
variables studied for the experimental group (VO2MAX 
maximum oxygen consumption, pulmonary ventilation, 
and breath volume, which leads to an increase in energy 
production.

Taking sufficient inhalation at a rate of (RR10) 
inhalation and exhalation operations before lifting and 
performance in tournaments lead to the best achievement.

There was no development in the control group. 
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Abstract

The importance of the research lies in preparing (mental - skillful) exercises according to the cognitive 
representation (surface-deep), as the researchers believe that they affect the attentional control and side 
pass skill of handball for junior. Through the researchers’ interest in the handball game and its field follow-
up to many training and educational units and matches, they noticed that a large number of young players 
face difficulty in focusing and diverting attention during matches, as well as in learning and mastering 
the side pass skill, which is difficult to perform and also to meet the needs and requirements of the game. 
As for research hypotheses: There is an effect of (mental - skillful) exercises according to the cognitive 
representation (surface - deep) in attention control and the skill of pushing to the side with hand reel for 
juniors. While the experimental method was used in solving the research problem, the research community 
was represented by the 16 players of the Kufa Junior Handball Club, and they were distributed into two 
groups equally by random method (lottery method), and then data processing using appropriate statistical 
means.

Key words: cognitive representation (surface - deep), attentional control.

Introduction

Handball is considered one of the team sports that 
has taken a great position in the lives of the peoples and 
nations of the whole world 1 in light of the high level 
this game has reached as well as the fun, excitement and 
excitement it carries, so this game needs high capabilities 
in the mental, physical and skill aspects 2.

Mental exercises are also of great importance, as the 
secret of mental exercises is to allow the athlete to reach 
the extraction of all his physical, skill and planning 
abilities and to know the best way to employ them, and 
thus improve his performance as far as possible, because 
performance is closely related to the ability to control, 
control and focus in the most difficult circumstances 3.

Attentional control also contributes to making 
the learner more amenable to the process of accurate 
behavior, which needs him to focus his attention and 
divert it according to the type of skill that the situation 
needs, and since the handball game consists of several 

skills that need to focus attention once and divert 
attention again, it is also characterized by high accuracy 
And speed in performance 5 , so the learner or player 
needs to have high experience in controlling complex 
and successive situations that require high attention 
control, during which the player performs his distinctive 
movement performance with high accuracy through the 
achievement of correct decisions that are based on the 
excitement speed during which the situation is analyzed 
and interpreted and the correct choice of the method and 
method of its implementation at the right moment.

The passing skill of handball is one of the most used 
offensive skills by players during matches, so that they 
can reach various appropriate playing positions in order 
to achieve victory in matches. The importance of the 
research lies in delivering the player to a high capacity 
of concentration and diverting his attention during 
matches as well as the best performance of the skill of 
handling with handball and with less time and effort 
through the use of exercises (mental - skillful) according 
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to the cognitive representation (surface - deep), as the 
researchers believe that it will lead to the development 
of control. Attentional, as well as developing the skill of 
side pass skill of handball for juniors.

Research problem :

Through the researchers’ interest in handball and 
their field follow-up to many training and educational 
units and matches, they noticed that a large number of 
young players face difficulty in focusing and diverting 
attention during matches as well as in learning and 
mastering the skill of side pass skill of handball in order 
to meet the needs and requirements of the game.

The researchers believe that the reason for this is the 
lack of use by workers in the educational and training 
process of exercises (mental - skillful), especially when 
it is based on the cognitive representation (surface-deep), 
as well as the lack of interest in mental aspects such as 
attentional control processes.

Research objective:

- Preparing exercises (mental - skillful) with 
handball.

- Identify the effect of (mental - skillful) exercises 
according to the cognitive representation (surface - 
deep) in attentional control and the of side pass skill of 
handball for juniors.

- Identify the preference in the effect between 
(mental– skillful) exercises according to cognitive 
representation (surface-deep) between the two 
experimental research groups in attentional control and 
the of side pass skill of handball for juniors.

Research hypotheses :

- There is an effect of (mental- skillful) exercises 
on the cognitive representation (surface- deep) on 
attentional control and the of side pass skill of handball 
for juniors..

Research fields:

The human field: Kufa handball club players of 
(14-16) years for the sports season 2020-2021.

Time field: From 10/11/2020 to 15/2 /2021

Spatial field : The closed sports hall of the Kufa 
Sports Club.

Research methodology and field procedures: 

Research Methodology:

 The researchers used the experimental approach 
because it is compatible with the nature of the research 
problem, and they also chose to design the method of 
the two equivalent experimental groups with the pre and 
post-tests to suit the research problem.

Research community and sample:

 The research community was represented by the 
16 players in the Kufa handball club for junior players, 
and they were distributed into two groups equally in 
a random way (the draw method), and then data was 
processed using appropriate statistical means.

The homogeneity of the sample and the 
equivalence of the research groups:

Homogeneity of the sample:

 Before starting to implement the (mental 
_ skillful) exercises according to the cognitive 
representation (surface-deep), and in order to control the 
variables that affect the accuracy of the research results, 
the researcher verified the homogeneity of the research 
sample in the variables related to the morphological 
measurements (length, mass, chronological age and 
training age). Therefore, a statistical treatment was 
performed using (Levin coefficient) in order to avoid 
influences that may affect the search results of the 
individual differences that exist among the players, as 
shown in table (1).
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Table 1

Variables
Measuring 

unit

First experimental 
group (surface)

Second experimental 
group (deep) The 

calculated 
(F) value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Length Cm 174.125 2.642 177.250 2.121 0.399 0.538
Non 
sig

Mass Kg 70.000 2.777 73.500 3.207 0.563 0.466
Non 
sig

Age Year 14.750 0.886 15.250 0.707 1.000 0.334
Non 
sig

Training 
age 

Month 11.750 1.035 10.875 1.726 2.714 0.122
Non 
sig

Equivalent the two research groups : 

In order for the researchers to be able to attribute the differences in the results of the dimensional tests of 
the variables under study to the effect of the experimental factor (mental - skillful) exercises on the cognitive 
representation (surface-deep), so the researchers resorted to checking the parity of the two groups by using the test 
(test -t) for the independent samples of the variables under study, and as shown in table (2). 

Table (2) shows the equivalence of the two groups of research in tests (attention control, and the 
performance of the of side pass skill of handball for juniors).

N Variables
Measuring 

unit

First experimental 
group (surface)

Second experimental 
group (deep) The 

calculated 
(T) value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1
Attentional 

control
Degree 52.625 2.669 53.500 3.464 0.566 0.580

Non 
sig

2
Side pass 

skill
Degree 4.625 0.744 4.500 0.534 0.386 0.705

Non 
sig

Through table (3) we can see that the value of the 
significance level of the test (sig) is greater than the level 
of significance (0.05), and for all the variables under 
consideration, therefore, the significance of the test is 
not significant.

Means, devices and tools used:

Methods of data collection: 

- Arab and foreign sources and references.

- The questionnaire.

- Tests and measurements.

- The global information network (the Internet).

Tools and devices used in the research:

- A legal handball court.

- 12 legal hand balls (Molten).

- 4 colored adhesive tape.
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- A tape measure (40 meters).

- (2) whistle.

- Office tools (papers and pens).

- (2) Canon copiers.

- Calculator for laptop (hp), count (2). 

field research procedures:

Determining research variables:

• Attentional control.

• The accuracy and performance of the side pass 
skill of handball.

Determine tests of variables:

First: Attentional Control Measurement: The 
researchers prepared the control scale.

Second: Test the accuracy of the side pass skill of 
handball to overlapping rectangles. (1)

The purpose of the test: to measure the accuracy 
of the performance of the hand reel side thrust handling 
skill.

Tools: 10 hand balls, a tape measure, tape, a flat 
wall.

Performance disruption : the laboratory, while 
holding the ball with both hands, stands behind a line 
at a distance of 4 m from the wall on which the two 
overlapping rectangles are drawn with dimensions 
(160 cm x 180 cm) and (100 cm x 90 cm) and rise a 
distance of (80 cm) from the ground, and performs the 
pushing handling to the side trying Infection of the inner 
rectangle area. As shown in figure 1. The performance 
shall be according to the following conditions:

- Give the laboratory only five attempts.

- Perform handball from behind the throwing 
line.

- The attempt in which the laboratory crosses the 
firing line is canceled.

- Take the test with your favorite hand.

- The ball is not allowed to touch the ground after 
leaving the hand of the tester and before it reaches the 
flat wall on which the two rectangles are drawn.

Register:

- If the ball hits the entire circumference of the 
inner rectangle, the tester will be counted by two points.

- If the ball hits the entire perimeter of the outer 
rectangle (inside the rectangle or on the lines specified 
for the inner rectangle), the tester will be calculated one 
score.

- If the ball comes outside the two rectangles or 
touches the ground, the tester is calculated a score of 
(zero).

Note: The total score of the test is (10).

Figure (1) test the accuracy of the side pass skill of 
handball to overlapping rectangles 

Main experience:

Pre-test:

After the researchers completed the experiment, 
they conducted, with the help of the assistant work 
team, preliminary tests on the research sample for the 
two experimental groups and for the study variables 
(attentional control, accuracy of side pass skill) on 
13/11/2020.

Preparing and applying exercises (mental-skill):

Exercising (mental-skill) exercises according to 
the cognitive representation:

The researchers prepared and organized the exercises 
(mental - skill), and began to apply the exercises (mental 
- skill) according to the cognitive representation (surface 
- deep) on the two experimental groups started on 
15/11/2020 .

The details of implementing the exercises 
(mental-skill) were as follows:

- The period of implementing (mental-skill) 
exercises is (8) weeks.

- The number of educational units per week is 
three educational units on Sunday, Tuesday and Friday 
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of each week.

- The total number of units is (18) units.

- The time for the educational unit is (90) minutes.

- The time for the main section of the educational 
unit is (60) minutes.

- The researchers took into account the following 
in developing (mental - skill) exercises according to the 
(surface - deep) cognitive representation:

A-  Diversity of exercises (mental-skill) according 
to the cognitive representation (surface -deep) to prevent 
the state of boredom and boredom that may afflict 
members of the two groups.

B- The gradation from easy to difficult in 
implementing (mental-skill) exercises.

- The curriculum prepared on the members of the 
two groups of research was implemented and applied by 
the team coach.

Post-test:

 The researchers, with the help of the assistant 

work staff, conducted the post-tests for the research 
sample after completing the exercises (mental-skill), 
two days (14-15/2/2021) and with the same sequence of 
pre-tests, as the researcher took into account the same 
conditions in which the pre-tests were conducted from 
where the sequence of tests.

Statistical means:

The researcher used the statistical bag (spss) in 
analyzing the research results, including: -

Mean, Levin coefficient, Pearson correlation 
coefficient, (t) test for correlated samples. (T) test for 
independent samples, percentage, Ka2.

Presentation, analysis and discussion of results:

Presentation, analysis and discussion of the results 
of the pre and post-tests of the two experimental 
groups of the variables under consideration.

Presentation and analysis of the results of the pre 
and post tests for the first experimental group of the 
variables under consideration: 

Table (3) shows the means, standard deviations, the calculated value of (t) for the correlated samples, 
the level of test significance, and the meanness of the difference for the pre and post tests for the first 

experimental group (surface)

N Variables
Measuring 

unit

Pre-test (surface) Post-test (surface)

The 
calculated 
(T) value

Sig 
level

Sig 
typeMean

Std. 
Deviation

Mean
Std. 

Deviation

1
Attentional 

control
Degree 52.625 2.669 65.375 3.248 7.202 0.000 sig

2 Side pass skill Degree 4.625 0.744 6.875 0.640 9.000 0.000 sig

Presentation and analysis of the results of the pre and post tests for the second experimental group (deep):
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Table (4) shows the arithmetic mean, standard deviations, the calculated value (t) for the correlated samples, 
the level of test significance, and the meanness of the difference for the pre and post- tests of the second 

experimental group (deep).

N Variables
Measuring 

unit

Pre-test (deep) Post-test (deep)
The 

calculated 
(T) value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1
Attentional 

control
Degree 53.500 3.464 69.625 2.386 11.565 0.000 sig

2 Side pass skill Degree 4.500 0.534 7.250 0.707 11.000 0.000 sig

Discussing the results of the pre and post-tests of the research variables for the two experimental groups:

Through the results presented in tables (3) and (4) 
for attention control tests, the results of the tests (for 
attention control) showed that there are significant 
differences between the pre and post tests for the two 
experimental groups and in favor of the post tests. The 
researchers believe that the reason for the significant 
difference for the members of the two experimental 
groups is due to the exercises. The skill mentality prepared 
by the researchers and which was used and applied 
to the members of the two groups, and the repetitions 

performed by the members of the two experimental 
groups and the continued repetition of these exercises 
lead to the development of attentional control, and this is 
what helped the members of the two experimental groups 
to make that difference. (Muhammad 2002) indicates (2) 
that attention control is of vital importance in training 
and competition, and is the basis for reaching the top of 
performance in training and competition. “The more the 
player is able to focus attention in a way, the better he 
can mobilize his muscular, emotional and mental powers 
to excel in the match” (3).

Presenting the results of the dimensional tests for the first experimental group and the second experimental 
group (surface - deep): 

Table (5) shows the arithmetic means, standard deviations, the calculated value of (t) for the correlated 
samples, the level of test significance, and the significance of the difference for the post-post tests of the first 

experimental group and the second experimental group (surface - deep)

N Variables
Measuring 

unit

Post-test (surface) Post-test (deep)

The 
calculated 
(T) value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1
Attentional 

control
Degree 65.375 3.248 69.625 2.386 2.982 0.010 sig

2 Side pass skill Degree 6.875 0.640 7.250 0.707 1.111 0.285 sig
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When we noticed Table (5), which shows the 
arithmetic mean, standard deviation, and (t) value 
calculated for correlated samples, the level of significance 
and the significant differences for the members of the 
first experimental group and the second experimental 
group in the pre and post- tests, as we find that the 
arithmetic mean of attentional control in the pre-test 
of the first experimental group was a value of (65.375) 
and a standard deviation of (3.248),either the arithmetic 
mean of the post-test for the second experimental group 
was (69.625) and a standard deviation of (2.386) and 
the value of (t) calculated for the correlated samples 
was (2.982). Either the test significance level value was 
(0.010) which is greater than the level of significance 
(0.05), which indicates However, the deep cognitive 
representation group had their level of development 
more with the attentional control variable because they 
deal in depth, which comes from the depth of their 
thinking in acting in different situations.

Also, we find that the arithmetic mean of the 
accuracy of the side pass skill handball in the pre-
test of the first experimental group was (6.875) with a 
standard deviation of (0.640), either the arithmetic mean 
of the post test of the second experimental group was 
the value (7.250) and a standard deviation of (0.707) 
and the value of ( C) Computed for correlated samples 
reached (1.111). Either the test significance level value 
was (0.285), which is greater than the significance level 
(0.05), which indicates that there are no differences in the 
level development process between members of the two 
experimental groups, where their level of development 
was at a similar level. 

Conclusions

- The duration of the independent variable, 
represented by (mental _ skill) exercises distributed over 
the number of training units, was appropriate in creating 
a change that expresses the extent of the development 
of the two experimental research groups for attentional 
control and the of side pass skill of handball for juniors.

Recommendations: 

- The researchers recommend the adoption of 
(mental _ skill) exercises, because it has a high impact 

on the development of attention control and mastery of 
the of side pass skill of handball for juniors. 
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Abstract

The importance of the research lies in preparing (mental - skillful) exercises according to the cognitive 
representation (surface-deep), as the researchers believe that they affect the attentional control and side pass 
skill of handball for junior.

Through the researchers’ interest in the handball game and its field follow-up to many training and educational 
units and matches, they noticed that a large number of young players face difficulty to learning and mastering 
the some forms of shooting skill, which is difficult to perform and also to meet the needs and requirements 
of the game. As for the most important conclusions, they were: The duration of the independent variable, 
represented by exercises (mental _ skillful) distributed over the number of training units, was appropriate in 
the development of the two experimental research groups learning some forms of shooting skill for juniors. 
The most important recommendations included: The researchers recommend the adoption of (mental _ 
skill) exercises because of their high impact on the development of learning some forms of shooting skill 
for juniors. 

Key words: cognitive representation (surface - deep), attentional control. 

Introduction

Handball is considered one of the team sports that 
has taken a great position in the lives of the peoples 
and nations of the whole world in light of the high level 
this game has reached as well as the fun, excitement 
and excitement it carries, so this game needs high 
capabilities in the mental, physical and skill aspects 1. 
Mental exercises are also of great importance, as the 
secret of mental exercises is to allow the athlete to reach 
the extraction of all his physical, skill and planning 
abilities and to know the best way to employ them 2, and 
thus improve his performance as far as possible, because 
performance is closely related to the ability to control, 
control and focus in the most difficult circumstances 3. 
And the handball shooting skill is one of the most used 
offensive skills by players during matches, so that they 
can reach different playing positions suitable in order to 
achieve victory in matches 4-9. The importance of the 
research lies in the delivery of the player to a high ability 
of the best performance of the skill of shooting with 

handball with the least time and effort through the use 
of exercises (mental - skill) according to the cognitive 
representation (surface and deep), as the researchers 
believe that it will lead to the development of some 
forms of shooting of handball for juniors.

Research problem :

Through the researchers’ interest in handball and 
their field follow-up to many training and educational 
units and matches, they noticed that a large number of 
young players face difficulty in learning and mastering 
some forms of shooting skill in order to meet the needs 
and requirements of the game. The researchers believe 
that the reason for this is the lack of use by workers in 
the educational and training process of exercises (mental 
- skillful), especially when it is based on the cognitive 
representation (surface-deep).

Research objective:

- Preparing (mental - skillful) exercises for 

DOI Number: 10.37506/ijfmt.v15i3.15653
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handball.

- Identify the effect of (mental - skillful) exercises 
according to the cognitive representation (surface - deep) 
in some forms of shooting skill for juniors.

- Identify the preference in the effect between 
(mental– skillful) exercises according to cognitive 
representation (surface-deep) between the two 
experimental research groups in some forms of shooting 
skill handball for juniors.

Research hypotheses :

There is an effect of (mental- skillful) exercises on 
the cognitive representation (surface- deep) on some 
forms of shooting skill of handball for juniors..

Research fields:

The human field: Kufa handball club players of 
(14-16) years for the sports season 2020-2021.

Time field: From 10/11/2020 to 15/2/ 2021.

Spatial field : The closed sports hall of the Kufa 
Sports Club. 

Methodology

 The researchers used the experimental approach 

because it is compatible with the nature of the research 
problem, and they also chose to design the method of 
the two equivalent experimental groups with the pre and 
post-tests to suit the research problem.

Research community and sample:

The research community was represented by the 
16 players in the Kufa handball club for junior players, 
and they were distributed into two groups equally in 
a random way (the draw method), and then data was 
processed using appropriate statistical means.

The homogeneity of the sample and the 
equivalence of the research groups:

Homogeneity of the sample:

Before starting to implement the (mental _ skillful) 
exercises according to the cognitive representation 
(surface-deep), and in order to control the variables that 
affect the accuracy of the research results, the researcher 
verified the homogeneity of the research sample in the 
variables related to the morphological measurements 
(length, mass, chronological age and training age). 
Therefore, a statistical treatment was performed using 
(Levin coefficient) in order to avoid influences that may 
affect the search results of the individual differences that 
exist among the players, as shown in table (1).

Variables
Measuring 

unit

First experimental 
group (surface)

Second experimental 
group (deep) The 

calculated 
(F) value

Sig 
level

Sig type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Length Cm 174.125 2.642 177.250 2.121 0.399 0.538 Non sig

Mass Kg 70.000 2.777 73.500 3.207 0.563 0.466 Non sig

Age Year 14.750 0.886 15.250 0.707 1.000 0.334 Non sig

Training 
age 

Month 11.750 1.035 10.875 1.726 2.714 0.122 Non sig
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Equivalent the two research groups : 

In order for the researchers to be able to attribute the 
differences in the results of the dimensional tests of the 
variables under study to the effect of the experimental 
factor (mental - skillful) exercises on the cognitive 

representation (surface-deep), so the researchers resorted 
to checking the parity of the two groups by using the 
test (test -t) for the independent samples of the variables 
under study, and as shown in table (2). 

Table (2) shows the equivalence of the two groups of research in tests (some forms of handball shooting skill 
for juniors).

N Variables
Measuring 

unit

First experimental 
group (surface)

Second experimental 
group (deep)

The 
calculated 
(T) value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1
Shooting from 
jumping high

Degree 5.000 0.755 5.250 0.707 0.683 0.506 Non sig

2
Shooting from 
jumping ahead

Degree 5.125 0.834 5.375 0.744 0.632 0.537 Non sig

Through table (3) we can see that the value of the significance level of the test (sig) is greater than the level 
of significance (0.05), and for all the variables under consideration, therefore, the significance of the test is not 
significant.

Means, devices and tools used:

Methods of data collection: 

- Arab and foreign sources and references.

- The questionnaire.

- Tests and measurements.

- The global information network (the Internet).

Tools and devices used in the research:

- A legal handball court.

- 12 legal hand balls (Molten).

- 4 colored adhesive tape.

- A tape measure (40 meters).

- (2) whistle.

- Office tools (papers and pens).

- (2) Canon copiers.

- Calculator for laptop (hp), count (2).

- Shooting accuracy squares measuring (50 cm) 
count (4).

field research procedures:

Determining research variables:

• Shooting from jumping high of handball.

• Shooting from jumping ahead of handball.
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Determine tests of variables:

First: Test accuracy shooting from jumping high 
to the accuracy squares of handball: (1)

The purpose of the test: : Measure the accuracy of 
shooting from jumping high with a handball. Tools:

- Legal handball court.

- Squares for accurate correction measuring (50 
cm x 50 cm) installed in the upper and lower corners of 
the target.

- 12 hand balls.

- A high jumper with a height (150 cm) and the 
distance between the posts is (2 m).

Performance description:

The player stands behind the starting line according 

to the aiming hand, and directly in front of the jumping 
device, holding the ball, and as shown in figure (1).

- The player starts taking (3 - 2) steps, then leads 
the correction with jumping high to square (1), then to 
(2), then to (3), then to (4).

- The performance is repeated (3) times, meaning 
12 balls, three of them into each of the four squares.

- Take the test with your favorite hand.

Register :

- A degree is calculated from the ball entering the 
square for correction.

- Zero is counted for a shoot outside the square.

- The result of a shooting with more than three 
steps taken by the player will not be counted.

Figure (1)

The accuracy shooting from jumping high test to the 
squares of handball.

Second: Test accuracy shooting from jumping 
ahead to the accuracy squares of handball.(2)

The purpose of the test: Measuring accuracy of 
shooting from jumping forward of handball. Tools: 

- A legal handball court.

- Two squares for accuracy of correction 
measuring (50 cm x 50 cm) fixed in the upper and lower 
corners of the target.

- Handballs (6).

Assistants: 

First assistant: Calls out the testers’ names and 
records the results on the registration form.
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Second assistant: Monitors the test player’s 
correction accuracy and gives results.

Performance disruption : The tester stands in front 
of the goal behind the 9-meter line with the balls next 
to it, then takes a ball and performs the correction by 
jumping in front of the two squares of shooting accuracy 
and in succession (three balls per square). Figure (2) 
and the performance shall be according to the following 
conditions:

- Give the laboratory only six attempts.

- Shooting from behind the 9-meter line.

- An attempt in which the laboratory exceeds the 
9 meter line shall be canceled.

- Take the test with your favorite hand..

Register:

- If the ball directly enters the correction accuracy 
square or touches its limits and enters the tester, two 
scores are calculated.

- If the ball touches the boundaries of the 
correction accuracy square and exits, the tester is counted 
by one score.

- If the ball comes outside the correction accuracy 
square, the tester is calculated a score of (zero).

Note: that the total score for accuracy is (12) 
degrees.

Figure (2) test the accuracy of accuracy shooting from jumping ahead.

Main experience:

Pre-test:

After the researchers finished conducting the 
experiment, they, with the help of the assistant work 
staff, conducted pre-tests on the research sample for 
the two experimental groups and for the study variables 
(attention control, accuracy of handling the handball 
side thrust) on 13/11/2020.

Preparing and applying exercises (mental-skill):

Exercising (mental-skill) exercises according to 
the cognitive representation:

The researchers prepared and organized the exercises 
(mental - skill), and began to apply the exercises (mental 
- skill) according to the cognitive representation (surface 
- deep) on the two experimental groups on 15/11/2020 .

The details of implementing the exercises 
(mental-skill) were as follows:



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2275

- The period of implementing (mental-skill) 
exercises is (8) weeks.

- The number of educational units per week is 
three educational units on Sunday, Tuesday and Friday 
of each week.

- The total number of units is (18) units.

- The time for the educational unit is (90) minutes.

- The time for the main section of the educational 
unit is (60) minutes.

- The researchers took into account the following 
in developing (mental - skill) exercises according to the 
(surface - deep) cognitive representation:

A- Diversity of exercises (mental - skill) according 
to the cognitive representation (superficial-deep) to 
prevent the state of boredom and boredom that may 
afflict members of the two groups.

B- The gradation from easy to difficult in 
implementing (mental-skill) exercises.

- The curriculum prepared on the members of the 
two groups of research was implemented and applied by 
the team coach.

Post-test:

The researchers, with the help of the assistant work 
staff, conducted the post-tests for the research sample 
after completing the exercises (mental-skill), two days 
(14-15/2/2021) and with the same sequence of pre-tests, 
as the researcher took into account the same conditions 
in which the pre-tests were conducted from where the 
sequence of tests.

Statistical means:

The researcher used the statistical bag (spss) in 
analyzing the research results, including: -

Mean, Leven coefficient, Pearson correlation 
coefficient, (t) test for correlated samples. (T) test for 
independent samples, percentage, Ka2.

Presentation, analysis and discussion of results:

Presentation, analysis and discussion of the results 
of the pre and post-tests of the two experimental 
groups of the variables under consideration.

Presentation and analysis of the results of the pre 
and post tests for the first experimental group of the 
variables under consideration:

Table (3) shows the means, standard deviations, the calculated value of (t) for the correlated samples, 
the level of test significance, and the meanness of the difference for the pre and post tests for the first 

experimental group (surface)

N Variables
Measuring 

unit

Pre-test (surface) Post-test (surface)
The 

calculated 
(T) value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1
Shooting from 
jumping high

Degree 5.000 0.755 7.125 0.834 4.432 0.003 Sig 

2
Shooting from 
jumping ahead

Degree 5.125 0.834 7.250 1.035 3.871 0.006 Sig 
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While observing table (3), which shows the 
arithmetic mean, standard deviation, and (t) value 
calculated for correlated samples, the level of 
significance and the significance of differences for the 
first experimental group in the pre and post-tests, we 
find that the arithmetic mean of the accuracy of the 
correction skill from the high jump reached in the pre-
test (5.000) with a standard deviation of (0.755), while 
we find that the arithmetic mean in the post-test was a 
value of (7.125) and a standard deviation of (0.834) and 
the value of (t) computed for the correlated samples was 
(4.432), while the value of the significance level of the 
test was (0.003), which is smaller than Significance level 
(0.05) indicating that the differences were significant 
and in favor of the post test.

As for the arithmetic mean for the accuracy of the 
correction skill from jumping forward, it was in the pre-
test (5.125) with a standard deviation of (0.834), while 
we find that the arithmetic mean in the post test was the 
value (7.250) and a standard deviation of (1.035) and 
the value of (T) calculated for the samples the correlated 
value reached (3.871), while the value of the significance 
level of the test was (0.006), which is smaller than 
the significance level (0.05), which indicates that the 
differences were significant and in favor of the post test.

Presentation and analysis of the results of the pre 
and post tests for the second experimental group (deep):

Table (4) shows the arithmetic mean, standard deviations, the calculated value (t) for the correlated samples, 
the level of test significance, and the meanness of the difference for the pre and post- tests of the second 

experimental group (deep).

N Variables
Measuring 

unit

Pre-test (deep) Post-test (deep)
The 

calculated 
(T) value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1
Shooting from 
jumping high

Degree 5.250 0.707 8.000 0.534 7.514 0.000 sig

2
Shooting from 
jumping ahead

Degree 5.375 0.744 8.125 0.353 8.775 0.000 sig

While we noticed table (4) which shows the 
arithmetic mean, standard deviation, and (t) value 
calculated for correlated samples, the level of 
significance and the significance of differences for the 
second experimental group in the pre and post-tests, 
we find that the arithmetic mean of the accuracy of the 
correction skill from high jump reached in the pre-test 
(5.250 With a standard deviation of (0.707), while we 
find that the arithmetic mean in the post-test was a value 
of (8,000) and a standard deviation of (0.534) and the 
value of (t) computed for the correlated samples reached 
(7.214), while the value of the significance level of the 
test was (0.000), which is smaller than Significance level 

(0.05) indicating that the differences were significant 
and in favor of the post-test.

As for the arithmetic mean for the accuracy of the 
correction skill from jumping forward, it was in the pre-
test (5.375) with a standard deviation of (0.744), while 
we find that the arithmetic mean in the post test was the 
value (8.125) and a standard deviation of (0.353) and the 
value of (T) calculated for the samples The correlated 
value reached (8.775), while the value of the significance 
level of the test was (0.000), which is smaller than the 
level of significance (0.05), which indicates that the 
differences were significant and in favor of the post-test.
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Discussing the results of the pre and post-tests 
of the research variables for the two experimental 
groups:

Through the results presented in tables (3) and (4) 
for the accuracy tests of the correction skill in its two 
forms, the subject of the study, the results of the tests 
showed that there are significant differences between 
the pre and post-tests of the two experimental groups 
and in favor of the post tests. The mindset prepared 
by the researchers, which was used and applied to the 

members of the two groups, as the repetitions performed 
by the members of the two experimental groups and 
the continued repetition of those exercises lead to the 
development of the skill of correction, and this is what 
helped the members of the two experimental groups to 
make that difference. 

Presenting the results of the dimensional tests 
for the first experimental group and the second 
experimental group (surface - deep):  

Table (5) shows the arithmetic means, standard deviations, the calculated value of (t) for the correlated 
samples, the level of test significance, and the significance of the difference for the (post-post) tests of the first 

experimental group and the second experimental group (surface - deep).

N Variables
Measuring 

unit

Post-test (surface) Post-test (deep)
The 

calculated 
(T) value

Sig level
Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1
Shooting from 
jumping high

Degree 7.125 0.834 8.000 0.534 2.497 0.026 Sig 

2
Shooting from 
jumping ahead

Degree 7.250 1.035 8.125 0.353 2.263 0.040 Sig 

When we observe table (5) which shows the 
arithmetic mean, standard deviation, value (t) calculated 
for correlated samples, the level of significance and 
the significant differences for the members of the first 
experimental group and the second experimental group 
in the pre and post-tests, we find that the arithmetic mean 
of the accuracy of the correction skill from jumping high 
in the pre-test of the group the first experimental was 
a value of (6.625) and a standard deviation of (0.744), 
either the arithmetic mean of the post test of the second 
experimental group was a value of (7.625) and a standard 
deviation of (0.517) and the value of (t) computed for the 
correlated samples was (3.121). Either the value of the 
test significance level was (0.080) which is greater than 
the significance level (0.05).

As for the arithmetic mean of the accuracy of the 
correction skill from jumping forward in the pre-test 
of the first experimental group, it was (6.750) and a 
standard deviation of (1.035). The arithmetic mean of 

the post test of the second experimental group was the 
value (7.375) and a standard deviation of (0.744) and 
the value of (T) The computed for correlated samples 
reached (1.387). Either the test significance level value 
was (0.256), which is greater than the significance level 
(0.05), which indicates the development of the two 
groups, but the preference for development was in favor 
of the second experimental group represented by the 
deep cognitive representation method. 

Conclusions

- The duration of the independent variable, 
represented by (mental _ skill) exercises distributed over 
the number of training units, was appropriate in creating 
a change that expresses the extent of the development 
of the two experimental research groups for to learning 
some forms shooting skill of handball for juniors.
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Recommendations: 

- The researchers recommend the adoption of 
(mental _ skill) exercises, because it has a high impact 
on the development of to learning some forms shooting 
skill of handball for juniors. 
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Abstract

The research problem centered through the researchers’ personal experience. They noticed that there is no 
use of some trainers for age groups of strategies that are based on the interaction between the teacher and 
1 the learner and giving the learner the opportunity, as well as the problems that accompany the education 
process and the development of physical abilities, which is reflected negatively on their skill performance, 
especially in the individual rapid attack with a handball and 2 thus not scoring goals and achieving victory 
in matches, so the researchers decided to go into this experience by using a problem-solving strategy that 
includes preparing development exercises for the purpose of solving problems that hinder the development 
of some physical abilities and the individual rapid attack with handball for junior players. The researchers 
used the experimental approach to design the two equal groups of pre and post-tests to apply the vocabulary 
of the problem-solving strategy 3, and the research community was determined to apply the problem-
solving strategy to the emerging players of the Al-Qasim club, which amounted to (16) players, the sample 
was divided equally into two experimental and control groups, and after the pre-tests were performed, the 
members of the experimental group began to apply the units prepared by the researchers and continued for 
eight weeks every week, three development units. Statistically in the (spss) program. 

Keywords: strategy, developing, physical abilities, rapid attack. 

Introduction

The scientific development included the emergence 
of ideas and strategies that tend to make the learner take 
the largest role in the learning process while the teacher 
plays his role in directing and guiding 1 and giving the 
learner the opportunity and time to use various strategies 
to solve the problem facing him, this is what the problem-
solving strategy depends on, which raises the learner’s 
sense of the problem that he faces, identifies it, and finds 
appropriate and adequate solutions for it according to his 
own thinking and opinions. Therefore, the attention of 
specialists in teaching 2 various skills in various sports 
such as handball is directed to the use of unconventional 
strategies in the units educational.

Handball is one of the differential sports that has 
taken a distinguished position in terms of its practice 
and spread in the countries of the world, and the game 
is distinguished by its inclusion of many basic offensive 

and defensive skills that are among the strong pillars 
on which the practice of the game is based and that the 
learner’s access to success depends on mastering his 
skillful performance 3, the individual rapid attack is one 
of the most important foundations of the success of the 
handball game, as it is the key to obtaining the goals 
for the team in the event of mastery after learning and 
familiarity with its methods of performance in theory 
and practice and the problems that accompany this 
performance, which usually take the longest time in the 
teacher’s plan or require a lot of effort and thinking from 
the learner 5.

The importance of the research lies in preparing a 
problem-solving strategy and identifying the impact of 
that strategy in developing some physical abilities and 
individual rapid attack for junior handball players 6.

Therefore, through the researchers’ field experience, 
they identified them research problem through the 

DOI Number: 10.37506/ijfmt.v15i3.15654
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personal experience of the researcher. They noticed that 
some trainers for age groups do not use strategies that 
are based on the interaction between the teacher and the 
learner and give the learner the opportunity, as well as the 
problems that accompany the teaching process and the 
development of physical abilities, which will negatively 
affect their skill performance, especially In the individual 
rapid attack with handball, thus not scoring goals and 
achieving victory in matches, therefore, the researchers 
decided to go into this experiment by using a problem-
solving 7 strategy that includes preparing development 
exercises for the purpose of solving problems that 
hinder the development of some physical abilities and 
the individual velocity attack for junior handball players.

 The research aimed to identify the effect of 
problem-solving strategy on developing some physical 
abilities and rapid individual handball attack for junior 
players. The researchers also hypothesized: that there is 
an effect of problem-solving strategy in the development 
of some physical abilities and rapid individual reel attack 
for junior handball players.

As for the fields of research, they were represented 
by the emerging players of the Al-Qasim Club, and the 
time of the experiment was conducted from 15/10/2020 
to 25/1/2021. As for the location of field exercises and 
experiments, the researchers chose the sports hall of the 
Al-Qasim Sports Club. 

Methodology

The approach is one of the important factors that the 
researcher follows to solve his problem, and it is chosen 
according to the nature of the problem to be studied, as 
the nature of the problem necessitates researchers to use 
the experimental approach because it fits with the nature 
of the research problem, and by designing the method 
of the two equivalent groups (experimental and control) 
with the pre and post-tests..

Community and sample research:

The research community was identified with the 
emerging players of Al-Qasim Club, which numbered 
(16) players, and they were divided into two control and 
experimental groups equally, as the experimental group 
used a problem-solving strategy, while the control group 
used the usual method by the team coach.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results for 
players.

Tools and devices used:

- A legal handball court.

- Suppression number (10).

- Rings with a diameter of (50 cm), count (10).

- An electronic device for measuring height and 
weight.

- 10 Molten handballs.

- Dell laptop, count (1) made in Poland.

- (2) whistle type (Fox).

- Requirement to measure in centimeters.

- Signs of height (20 cm), count (10).

- Wooden targets measuring (40 x 40) cm, count 
(4).

- Sports stopwatch number (3).

Field research procedures:

Determine search variables:

First: Physical abilities: which include the 
following:-

- The explosive power.

- Force characterized by velicity.

Second: Rapid individual handball attack.

Tests and measures used in research:

First: The vertical jump test from stability: (1)
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- Purpose of the test: Measuring the explosive power of the leg muscles.

- Used Tools: A blackboard fi xed to the wall so that its bottom edge is 150 cm high from the ground, to be 
scaled after that from 151 cm to 400 cm.

- Performance description: The player puts the distinguished hand in the chalk powder, the tester raises his 
arm at its full extension to make a mark on the board, then the player swings the arms and bends the knees to the 
vertical jump no maximum distance he can reach to make another mark and the arm is on its full extension, as shown 
in fi gure (1).

- Register method: The distance between the fi rst mark and the second mark expresses the amount of 
explosive power the laboratory possesses of the two legs, measured in centimeters. The player is given two attempts 
and scores the best of them.

Figure (1)

The vertical jump test from stability. 

Second: The test of throwing a soft ball for the 
maximum distance: (2)

- Purpose of the test: Measurement of the 
explosive power of the arm and the shoulder.

- Used Tools: A tape measure, a soft ball, draws 
a line on the ground. In front of this line there is a sector 
for throwing that is divided for ease of measurement into 
transverse lines, the distance between them is (5) meters, 
provided that the throwing sector allows recording the 
maximum possible distance, and the throwing area is 
determined to stand Where the lab. 
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- Performance description: The player stands 
behind the line drawn on the ground that marks the start 
of the throwing sector, then he throws the soft ball as 
far as possible. The player is given two attempts and the 
best is calculated.

Third: The three test and longitudinal stability: 
(3)

- Purpose of the test: Measurement of force 
characteristic of velocity of the leg muscles.

- Used Tools: A distance of not less than (9 m) 
the width of the volleyball court, with a tape measure.

- Performance description: The player stands 
behind the starting line and then the tester bounces 
forward with two feet together and for three consecutive 
durations, giving each player two attempts that are 
considered the best for him. 

- Register method: The distance is measured 
from the starting point to the last footprint of the feet 
after the third jump (the distance of the three leaps), and 
as shown in fi gure (2).

Figure (2): The test demonstrates the three and long fastness 

Fourth: The test of lowering and raising the 
medical ball weighing (2 kg), the maximum number 
within (10 seconds): (4)

- Purpose of the test: Measuring the force 
characteristic of the velocity of the preferred arm.

- Used Tools: Handball court, or fl at ground, 
medicine ball weighing (2 kg), stopwatch, whistle, 
registration form

- Performance description: From the lying 
position on the back, the tested player carries the 
medicinal ball weighing (2 kg) and raises it to the top by 
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extending the arm most used in the game (the aiming arm) to the right or left, and after hearing the start of the timer 
beep, the player bends and extends the full arm as quickly as possible within (10) the ending with the fi nal timer 
whistle, as in fi gure (3). 

- Register method: The test player is recorded by the scorer the number of times the medic ball is lowered 
and raised (fl exing and extending the arm) within (10 seconds) and the tester is given to perform the test only once.

Figure (3): The medicine ball lowering and raising (2 kg) test shows the maximum number within 
(10seconds)

Description of the hand reel rapid attack test: (5)

- Purpose of the test: Measure the individual 
rapid attack speed of the handball.

- Used Tools: Handball court, handballs, count 
(6), stopwatch, number (4), notches, adhesive tapes, 
whistle, tape measure. 

- Test fi eld: Two areas are defi ned, one of which 
is called area (A), which is the enemy without a ball, and 
the other is zone (B), which is the area of   receiving the 
ball, as shown in fi gure (4)

- Performance description: A starting area is 
determined for the player at a distance of (1) m from 
the goal line and at a distance (1) m from the side line, 
the tester stands on the starting point and the ball is at 
the goalkeeper when the start-up whistle is heard, he 
starts off at full speed until he reaches the center line, the 
goalkeeper begins handling the ball, ensuring that the 
test line is diagonally on the goal as shown in fi gure (4), 
when the laboratory passes the mark on the ground that 
represents the end of zone (A), the fi rst stopwatch will 
be stopped and when the laboratory receives the ball, 
the second stopwatch is stopped and the distance of the 

receiving point is determined in area (B).

- Register method: The unit of measurement 
adopted in the test (m / s).

A- The fi rst velocity is calculated from the moment 
of its launch until it crosses (A), by calculating the time 
it took to cover the distance.

B- The second speed is calculated by the distance 
between the end of zone (A) and the place where the 
ball was received in zone (B), as well as the time that is 
calculated by taking the difference between the fi rst and 
second stopwatches.

C- For the purposes of excluding the goalkeeper’s 
throw effect, as it may differ from one laboratory to 
another when dealing with samples, the arithmetic mean 
of the second velocity ratio for each laboratory is taken 
from the two testers by dividing the total velocity by the 
fi rst velocity of each laboratory and then the arithmetic 
mean is added to the fi rst velocity and thus we extract the 
velocity single handball attack. 

- The conditions:

1- A successful attempt is one that ends with 
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scoring on goal without considering the accuracy of scoring.

2- Three attempts are given to each laboratory and the fastest attempt is approved.

3- The failed attempt:

A. Upon receiving the ball in zone (A).

B. When the goalkeeper fails to give correct handling.

C. When the player fails to receive the ball.

Figure (4) the individual rapid attack test

Exploratory experience:

 The exploratory experiment was conducted on 
18/10/2020 at ten in the morning in the Al-Qasim Sports 
Club hall on a sample of (4) players from the research 
community, and the aim of this experiment was the 
following: -

1- Ensure the validity of the playground and the 
tools used and their suitability for the tests.

2- Specification for each exercise used in the 
learning units.

3- Knowing the extent to which the research 
sample responds to the tests.

4- Practical training for researchers and the 
assisting work team, to find out the negatives and 

positives that accompany the application of tests in 
terms of requirements and method of work.

5- Knowing the field difficulties that may face 
researchers during the application of exercises in 
educational units.

The main experience:

Pre-tests:

 The researchers conducted pre-tests on the 
research community for the two groups (control and 
experimental) for the study variables on (Wednesday, 
21/10/2020). 

Preparing and implementing a problem-solving 
strategy: The researchers applied the experiment 
according to the following steps:
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The research groups were taught as follows:

- The experimental group: it was taught 
according to the weekly plans and the problem-solving 
strategy, by (three development units per week), and in 
the whole main section.

- The control group: was taught according to the 
weekly plans according to the method followed by the 
team coach, by (three developmental units per week).

The researchers prepared a problem-solving strategy 
to develop physical abilities and individual rapid attack 
by hand, and began implementing the strategy in the 
main section of the development unit, by providing an 
explanation and presentation of the educational position 
to help players identify the correct form of the skillful 
position, and then apply the problem-solving strategy by 
distributing Pictures and illustrations of solutions to the 
situation for skills, and after selecting the best solutions 
agreed upon by all players, it is implemented by them and 
under the supervision of the team coach and researchers. 
As for the control group, the method used by the team 
coach was applied. The researchers prepared exercises 
and developmental positions that reached (18) exercises, 
at a rate of (5-7) exercises for each development unit.

Procedural steps to implement the problem-solving 
strategy: -

First: Division of Players: The experimental group 
was divided into two groups, each group consisting of 
(4) players, choosing a leader for each group among 
its players, and his duty to consult with his colleagues 
when posing the problem to choose the best solution 
from among the proposed solutions for the chosen skill 
position, and then answer them.

Second: Understanding the problem or situation: 
At this stage, the coach must make sure that the situation 
or problem presented is clear and understood by the 
player, and at the level of his challenge, he contributes 
to explaining the situation or problem and formulating 
it and knowing its main elements while asking students 
questions, including: -

- What should be found in the problem?

- What information are given to students about 
the problem or the data it contains?

- What are the conditions and conditions that 
make up the situation or the problem?

- Draw plans for a situation or problem.

- Analyzing the elements of the situation and its 
conditions and separating each of them.

- Can these conditions be achieved by choosing 
the best solution?

Third: Put solution plan: It is related to the choice 
of the solution and its strategy, and the trainer should 
assist in presenting and asking questions that lead them 
to reach the idea of   the solution, such as:

- Do you have an idea of   the position at hand?

- Did you encounter this situation while playing 
the game with your teammates in such a way? Have you 
seen it by watching some international matches?

- Try to think carefully about the situation and 
is the situation familiar to you or have you previously 
experienced it?

- Did you use all of the information given to you 
in the situation?

- Have you taken into account all the conditions 
and circumstances related to the skillful position?

- Did you take into account all the basic ideas and 
elements of the position in order to reach the optimal 
solution?

Example: The coach asks specific questions for the 
scoring problem through individual rapid attack to help 
the players implement the solution through the sum of 
the answers about the problem presented.

Fourth: Implementing the solution: To help 
players implement the solution plan, the coach directs 
the players to review each step of the solution, and this 
is done while the trainer asks several questions to his 
students, such as: -

- Can you clearly see that each step of the solution 
is correct?

- Were all the data used in the solution?

- Did you discuss with your colleagues the 
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solution steps before choosing it?

Then the researchers, in cooperation with the team 
coach, solve the problem at hand.

Fifth: Review the solution and make sure it is 
correct: This is done by asking several questions to his 
students, such as: -

- Can you review your solution and confirm its 
steps?

- Can you find an alternative solution from this 
solution that leads to the same result (direct score)?

Sixth: Application of the solution: After reaching 
the optimal solution, which was agreed upon by all the 
players in the two groups, they are divided into groups 
according to the requirements of the skillful position, the 
implementation begins under the supervision of the coach 
with correcting the errors committed in accordance with 
the law of the game for the purpose of overcoming them 
in the following iterations, until all players are properly 
executed.

Post-test:

The researchers, with the help of the assistant work 
staff, conducted the post-tests for the research community 
after completing the implementation of the problem-
solving strategy, and on Wednesday (25/12/2020), when 
the researchers took into account the same conditions 
in which the pre-tests were conducted in terms of the 
sequence of tests. 

The statistical methods used:

- Mean.

- Mode .

- Std. Deviation.

- Correlation coefficients Person. 

- (T) test for cross-linked samples..

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presenting and discussing the results of the 
pre and post tests for the control and experimental 
groups for the variables under discussion: 

Table (1) it shows the arithmetic mean and the standard deviation in the results of the pre and post tests for 
the control group of the studied variables.

Variables
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Pre- test Post-test
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Explosive power for 
two leg muscles

Watts 1442.328 77.401 1497.81 54.516 2.875 0.045 Sig

Preferred arm explosive 
power

Meter 24.77 2.521 27.98 1.303 5.320 0.006 Sig

Velocity force for leg 
muscles

Meter 7.745 0.332 8.11 0.03 2.145 0.09
Non 
sig

Velocity force for 
preferred arm

Number 17.2 1.819 18.7 1.303 5.712 0.005 Sig

Individual rapid attack M \ s 6.21 0.09 7.01 0.17 9.57 0.000 Sig
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Table (2 )it shows the arithmetic mean and the standard deviation in the results of the pre and post- tests of 
the experimental group of the investigated variables.

Variables

M
ea

su
ri

ng
 u

ni
t

Pre- test Post-test
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Explosive power for 
two leg muscles

Watts 1453.46 89.698 1542.79 60.365 4.685 0.009 Sig

Preferred arm explosive 
power

Meter 24 3.588 31.8 2.28 5.926 0.004 Sig

Velocity force for leg 
muscles

Meter 7.593 0.338 8.855 0.215 7.685 0.002 Sig 

Velocity force for 
preferred arm

Number 16.9 1.643 20.2 0.836 7.303 0.002 Sig

Individual rapid attack M \ s 6.25 0.12 7.48 0.33 8.93 0.000 Sig

Table (3) it shows the arithmetic mean and the standard deviation in the results of the dimensional tests for 
the control and experimental groups of the investigated variables.

Variables
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Explosive power for 
two leg muscles

Watts 1497.81 54.516 1542.79 60.365 5.926 0.001 Sig

Preferred arm explosive 
power

Meter 27.98 1.303 31.8 2.28 7.685 0.000 Sig

Velocity force for leg 
muscles

Meter 8.11 0.03 8.855 0.215 5.712 0.002 Sig 

Velocity force for 
preferred arm

Number 18.7 1.303 20.2 0.836 8.747 0.000 Sig

Individual rapid attack M \ s 7.01 0.17 7.48 0.33 3.27 0.007 Sig
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Discuss the Results

Through what was presented in table (1 and 2), 
we note the presence of significant differences in the 
pre and post- tests in favor of members of the control 
and experimental groups and in favor of the post-tests. 
The researchers attribute the reason for the significant 
difference of the control group members to many 
variables that contributed to the development process 
that led to the emergence of significant differences 
between the pre and post- tests, including repetition and 
feedback as they had an effective role, as the feedback 
is given in the method followed by the trainer directly to 
the learners during the performance, and it can be given 
at the end of the educational unit, and this is confirmed 
by (Ali Al-Dairi and Ahmad Battania) “After the end of 
the application period and preparing for the end of the 
unit, the teacher or trainer corrects errors for the learners 
or players” (6), this is also confirmed by (Schmidt) “that 
feedback increases individuals’ energy and motivation, 
promotes correct performance and avoids wrong 
performance” (7). The researchers also attribute the 
reasons for these differences to others that contributed 
to the improvement of learning, including following the 
principle of gradual learning in motor skills as well as 
practice, as continuing to repeat the skill helps learners 
to increase their motivation and then positive effects in 
the learning process.

While the significant differences shown by the above 
tables for the members of the experimental group are 
attributed by the researchers to the use of the problem-
solving strategy in terms of planning and implementing 
the development units, as the exercises developed by 
researchers using the problem-solving strategy have 
moved learners from the classical pattern that makes 
them receive the information presented by the teacher 
to the modern style based on asking the question and 
making the learners choose appropriate solutions and this 
is what motivated the learners to respond to this strategy 
trying to succeed and prove their abilities and assert 
their self. It proves their potential, which is often viewed 
with inadequacy and indifference, this facilitated and 
helped the person in the process of developing physical 
abilities and understanding the individual rapid attack in 
a ball, in addition to the reasons for these differences 
that the new educational situations that the learners were 
exposed to, which are characterized by the clarity of the 

goal and what the learners are required to achieve, were 
not known in the regular educational units, which led 
to a clear improvement in their performance, and this is 
what (Fuad Suleiman Qalada) pointed out: “The clarity 
of goals and their identification in the light of certain 
behaviors or levels of performance are meaningful and 
effective (8), the interaction between the members of the 
same group and their effective discussions about the 
educational task that they are carrying out has an impact 
on their understanding of the educational material.

The researchers attribute the reason for the 
development of the experimental group to the various 
exercises applied by the research sample throughout the 
duration of the curriculum that made this difference, 
as the exercises developed by the researchers in turn 
contributed to preparing the players to perform these 
moves, which led to an increase in the ability to link 
physical performance with skills, the exercises that were 
applied with the prepared problem-solving strategy 
focused on the strength and speed of performance 
because the nature of performing a blitzkrieg attack 
requires speed and strength, i.e. (velocity force), And 
the individual rapid attack (snap) with the hand ball, 
which is carried out in two stages, namely the launch 
at full speed without the ball and the second stage, the 
stage of receiving the ball and shooting, therefore, this 
characteristic depends mainly on maximum strength 
and speed, and this is what (Diaa Al-Khayyat and 
Nawfal Al-Hayali) indicated, “that the players have the 
physical ability to perform this attacking method that is 
characterized by speed” (9), (Mounir Gerges Ibrahim) 
states that “the individual or group attack of the attackers 
is an attack characterized by lightning speed, the 
moment the team moves from defense to attack towards 
the opposing team’s goal” (10).

The superiority of the experimental group over the 
control group in physical abilities and the individual 
rapid attack by hand ball is also due to the use of a 
problem-solving strategy, which allows the learner 
to take sufficient time to learn according to his own 
capabilities and abilities and in the manner of presenting 
the educational material, and this is consistent with what 
he mentioned (Zafer Hashem, 2002). One of the natural 
phenomena of the learning process is that there must be 
development in learning as long as the teacher follows 
the steps of the sound foundations of learning and 
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teaching and for the beginning of learning to be sound, 
it is necessary to clarify the explanation, presentation, 
and exercise on the correct performance and focus on 
it until the consolidation and stability of performance, 
and providing the learner with feedback increases the 
motivation of the learner and urges him to perform the 
correct performance with desire and drive “ (11).

And displaying the educational material, whether in 
written text, static and moving images, or video clips that 
enable him to use more than one sense in the learning 
process, and this is what has contributed significantly 
to the diversity of knowledge sources and increase 
opportunities for good learning, this improvement in 
technical performance and accuracy of technical skills 
in the individual rapid attack came as a result of moving 
away from the ordinary in education by using the 
problem-solving strategy) which has the role in making 
the learner the focus of the educational process and his 
performance is organized and arranged according to the 
steps of the strategy in addition to the use of various 
positions, and guidance the continuous supervisors who 
supervised the performance of these exercises helped in 
reducing the errors that the learner may fall into in his 
performance of the exercises during the educational unit.

The researchers attribute this also to the time of 
using the problem-solving strategy they prepared, which 
had a great impact in making the motor learning process 
more effective and positive through the strategies that 
provided the opportunity for the learner to be an active 
element in the educational process, and this is what was 
indicated by (Muhammad Mahmoud, 1999). Effectively 
implementing the curricula according to the allotted 
time, the overall performance of the student improves a 
lot and then provides a better level of performance “(12).

Likewise, following the steps of applying exercises 
after explaining and presenting them using educational 
aids, training on individual rapid attack, and providing 
learners with continuous feedback that increases the 
motivation of learners and their access to accurate skill 
performance, as well as his independence in making 
decisions about his performance and in this regard he 
states (Muhammad Mahmoud Al-Haila, 2001). The 
educational aids work to achieve communication and 
transfer the educational objectives from the teacher to 
the learner and they increase the effectiveness of the 

learning process and improve it. It stimulates learners 
to participate more in educational situations and thrills 
them to participate in more learning and continue in it, 
and it also facilitates the process of remembering by 
recalling information ”(), and this helps to acquire a kind 
of fixation of the movement programs in the minds of 
learners as a result of the time that the program took, 
which led to the first beginnings of acquiring some kind 
of experience and this is another important factor in 
developing the level of learners. Both (Liba) and (Mohr) 
state that “training for a specific period leads to improved 
accuracy and that experience is directly proportional to 
accuracy” (13) .

The researchers also attribute the reason for the 
superiority of the experimental group over the control 
group in physical abilities to the fact that the curriculum 
prepared according to problem-solving and competition 
contributed to the achievement of educational goals 
through the learners’ implementation of the kinetic 
duties to perform skills within the individual rapid attack. 
“The teacher’s knowledge of the different learning 
styles is extremely important to know how the learning 
takes place and which methods are most effective in 
organizing educational materials and communicating 
them to the student” (14).

Also, this strategy strengthened the mutual 
relationship between the teacher and the learner and 
gave the learner an effective role in the completion of 
the educational process in contrast to the method used 
and gave him a role of freedom in reaching the discovery 
of the skill performance himself and applying what he 
discovered practically through thinking, then visualizing 
the correct performance, which then leads to awareness, 
then creativity in performance, this is supported by what 
I said (Elham, 1997), “The study of the psychological 
aspect is of great importance for every activity as it is 
expressed through willpower, responsibility, control 
and self-confidence, which helps to achieve the desired 
goals and reveal the distinctive features and identify 
the positive and negative of them that benefit In the 
evolution of level and excellence ” (15), this strengthened 
the cognitive status of learners and made them able to 
think and develop solutions and replace them in the 
event that they are not applied in the field, and all this 
made the information focus on a service that generates 
ideas and choose the best ones in line with the state of 
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stimuli that may appear as new variables and deal with 
them on the basis of the playing position, on this basis, 
learners should be familiar with the fields of scientific 
knowledge to enable him to deal with all the conditions 
that he faces in matches and to deal with them in the 
best way and to create the best solutions to the problems 
that hinder the process of winning or training, as well 
as studying everything that is negative and revealing 
its causes and standing on it and developing everything 
that is positive and support and benefit from it, and this 
scientific knowledge helps him to analyze and develop 
everything that distinguishes the game, and then enables 
him to be able to think properly and behave well.

Also, the researchers focused in the application of 
the problem-solving strategy on the force characterized 
by speed and transitional speed in performing the quick 
attack in the exercises that were prepared so that the 
opposing team could not return and the irregularity of its 
defensive lines to try to reach the goal of the opposing 
team as quickly as possible, the researchers also believe 
that the development of the physical capabilities of the 
players reflected positively on the speed of the individual 
blitzkrieg, as the speed of the blitzkrieg depends on the 
explosive ability and the force characterized by speed 
greatly, and that the individual or collective attack of the 
attackers is characterized by lightning speed the moment 
the team moves from defense to attack Towards the 
opposing team’s goal to score the goal and win. 

Conclusions

 Based on the research results reached within 
the limits of the research community, the following 
conclusions were reached:

- The exercises prepared by the researchers 
according to the problem-solving strategy helped greatly 
in developing the physical capabilities of the emerging 
handball players.

- Also, the length of time in which the exercises 
were applied according to the problem-solving strategy 
helped greatly in the development of the individual rapid 
attack of the emerging players of handball.

- The experimental group that used the problem-
solving strategy excelled in the studied physical abilities 
over the control group in the post tests.

Recommendations:

- The necessity of using a problem-solving 
strategy to develop the physical and motor capabilities 
of emerging handball players

- Emphasizing the use of problem-solving 
strategy in teaching applied school subjects because 
of their role in developing effective education, and 
imparting a favorable atmosphere to the hearts of 
learners and creating their motivation for the learning 
process.

- Conducting similar studies on other individual 
and group activities, and on different age groups. 
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Abstract

The current study aimed to prepare an educational program using cognitive techniques and to get 
acquainted with it for second stage students in the College of Physical Education and Sports Sciences at 
Dhi Qar University for the academic year (2020-2021), and to identify the impact of the program on the 
performance of my skills (passing and scoring) in football, and it has been the researchers hypothesized 
that the program had a positive effect on students’ performance. The researchers used the experimental 
approach in performance for the two skills (passing and scoring) in football, and after dividing the sample 
into two groups (control and experimental) by (15 / students) for each group, the (control group) used the 
teaching method within the curriculum of the subject teacher, while the members of (experimental group) 
used the educational program using cognitive techniques, as for the field experiment, the tests procedures 
were conducted for (pre-measurement), after which the educational program was applied using cognitive 
techniques on individuals (the experimental group), where the number of educational units was (12 / unit), 
and then tests were conducted for (post) measurement, after that do statistical data processing.

Keywords: program, cognitive techniques, performance, skills

Introduction

The game of football depends on basic and special 
skills in the implementation of planning and offensive 
duties, and here we mean 1 that the player’s possession 
of these skills makes him able to implement offensive 
planning duties in football, and on the contrary, cannot 
implement plans or carry out his duties properly 2. The 
importance of the research lies in helping students to 
raise the level of their skills and performance through 
the use of modern educational techniques specialized in 
the 2 skill and psychological aspects, and to help students 
raise their skill and psychological levels through the 
use of an educational program that includes cognitive 
techniques, and this certainly has an effect on passing 
and scoring skills in football 3. 

And from the importance of what the student suffers 
in the failure to implement the offensive skills in a 
correct and elaborate manner and to prepare the student 
so that he can control and try to behave well with the 

ball in any part of their body, which makes him able to 
implement offensive plans and skills 4 efficiently and 
positively until he reaches the stage of good mastery in 
performing offensive skills different and varied.

Through the field experience of the researchers, 
the problem of their research has been identified, by 
following field researchers and watching them for some 
practical lectures on football lessons for students of the 
College of Physical Education and Sports Sciences from 
teaching offensive skills in football, they noticed that 
there is difficulty in teaching the skills of passing and 
scoring in football this is for many reasons 7, including 
skill and psychological.

And due to the lack of interest in the psychological 
variables of the educational curricula and to reduce the 
effort exerted and the emotions that appear on the students 
during the performance of the required skills, during 
that it was found necessary to study some psychological 
behavioral variables to develop the skills of passing 

DOI Number: 10.37506/ijfmt.v15i3.15655
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and aiming for students, by developing an educational 
program using cognitive techniques and is likely to have 
a role Significant and important in developing students’ 
performance. From here, the researchers defined the 
objectives of the study as follows:

- Preparing an educational program using 
cognitive techniques and performance for passing and 
scoring skills in football for students.

- Identify to the impact of the educational 
program on developing passing and scoring skills in 
students’ football.

 The researchers also assumed that the 
educational program using cognitive techniques has a 
positive effect on developing the performance of my 
skills (passing and scoring) in football for students of the 
second stage of the College of Physical Education and 
Sports Sciences at Dhi Qar University for the academic 
year (2020-2021).

As for the fields of research, they were represented 
by the second stage students in the College of Physical 
Education and Sports Sciences at Dhi Qar University. 
The experiment was conducted on 8/12/2020 until 
19/1/2021. This is on the soccer field in the College 
of Physical Education and Sports Sciences at Dhi Qar 
University.

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental method to 
solve this problem.

Research community and sample:

The two researchers identified the research 
community of students of the College of Physical 
Education and Sports Sciences for the second stage at 
Dhi Qar University for the academic year (2020-2021), 
and a sample of the research under study was taken, 
whose number (15 / students) were selected (5 / students) 
from each division of the divisions. (a, b, e), according 
to the registration lists..

Means of collecting information, equipment and 
tools used in the research:

- Forms for recording body variables (age, height, 
weight). Small goals, number (2).

- Questionnaire forms for the experts to determine 
the relative importance of the tests.

- Forms for recording tests (passing - scoring) in 
football for the two groups.

- Offensive tests in football. Limitations of the 
(indicative) program within the educational program.

- Educational units prepared by the researcher, 
legal football, count (10), whistle number (3).

Field research procedures:

The educational program using cognitive 
techniques:

 The time of the educational unit applied to the 
members of the (experimental group), amounting to (90 
/ minute), was divided into two parts, where the first part 
included the use of cognitive techniques and its duration 
(20 / minute), and the second part included teaching the 
vocabulary of the football lesson and its duration (70 / 
minute) ), Divided into three parts (a preparatory part - a 
main part - and a final part).

Identify cognitive techniques:

- Lecture and discussion

- Modeling

- Show movies

- Reinforcement

- Homework.

The researchers applied the educational program on 
the research sample (experimental group) on Tuesday 
8/12/2020 until Monday 18/1/2021.

In order to achieve the second part of the lesson, 
which includes teaching the vocabulary of the soccer 
skill lesson (for the skills of passing and scoring in 
football under discussion), the two researchers prepared 
an educational program for those skills and it consisted 
of (12 / educational units), the time of one educational 
unit (70 / minutes) divided Into three parts as follows:
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- Preparatory part (15 / minute)

- General warm-up (5 / minute). Special warm-up 
(10 / minute).

- The main part (70 / minute).

- The educational section - The applied section 
(60 / minutes). Orthodontic tests (10 / minute).

- The closing part (5 / minute).

Tests used in research:

First: Passing accuracy test: (1)

Test name: Passing towards a small target at a 
distance (10 / meter). 

Purpose: To measure passing accuracy.

Tools used: (3) signs, a football, a tape measure, a 
small target with measurements of width (1.20 / m) and 
height (68 / cm).

Performance description: The tester stands at a 
distance (16 / meter) from the small target, the ball is 
placed at a distance (10 / meter) from the target and the 
first person is placed at a distance (1.5 / meter) from the 
ball and the distance between each person and person is 
(1.5 / meter) The last person is away from the starting 
line (1.5 / meter).

Register: Each laboratory is given three attempts, 
where two scores are given for the successful attempt, 
one score for the attempt that affects the small target and 
zero for the failed attempt. figure (1).

The Figure(1) Shows the passing test towards a small target at a distance of (10 / meter). 

Second: Shooting test : (2)

The purpose of the test: To measure the accuracy 
of scoring. Measurement unit: degree. 

The tools used: Ropes to divide the scoring areas, 
a metric tape measure, (5) legal footballs, (legal goal), a 
whistle.

Performance description: (4) squares are identified 
on each side of the target with a dimension of (120 / cm) 
by ropes. The balls are placed at a distance of (16,5 / 

meter) from the center of the target line. Right or left 
leg), depending on the player’s condition

Register: Score all the points obtained by executing 
the strikes as follows: (5 / degrees) for the square in the 
upper triangle, (4 / degrees) for the other upper square, (3 
/ degrees) for the square in the lower (ground) triangle,  
( 2 / degrees) for the other bottom square, (1 / degree) for 
the square (the center of the goal).

Directions: Observing the players ’cases in terms of 
the execution of strikes with the leg (right or left).
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Figure(2) shows a test measuring accuracy of shooting.

Post-test:

 The post- test was conducted for the two 
research samples (control and experimental), on Tuesday 
(19/1/2021), on the playground of the College of Physical 
Education and Sports Sciences at Dhi Qar University. 
Take into account the notes that were recorded during 
the (pre-test) under consideration.

statistical methods:

  The researchers used the statistical bag (SPSS), and 
the following methods were used:

- Mean.

- Median.

- Std. Deviation.

- Skew ness.

- Chi-square.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presentation and analysis of test results (pre and 
post) for the two groups (control and experimental) 
in teaching and performing offensive football skills:

Presentation and analysis of (pre-test) results 
for the two groups (control and experimental): The 
researchers present the results of the pre-test between the 
two research groups (control and experimental) to find 
out the effect of the educational program using cognitive 
techniques in the performance of the skills of passing 
and shooting. 

Table(1) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two groups in the (pre-test) test.

Variables Groups Mean
Std. 

Deviation
(T) value Sig level Sig type

Passing
Control 1.333 1.112

0.476 0.304 Non sig
Experimental 1.133 1.187

Shooting
control 12.88 2.153

0.693 0.219 Non sig
experimental 34.12 2.929

Degree of freedom (28) significance level (0.05).



2296    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Presenting and analyzing the results of football 
skill tests (pre and post) for the group (control):

The two researchers present the results of football 
skill tests (pre and post) for the research group (control) 

subject to the usual curriculum followed by the subject 
teacher to find out the difference between the two tests 
(pre and post-test) in the performance of the skills of 
passing and scoring in football: 

Table(2) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two tests (pre and post) for individuals (the control group).

Variables Test N Mean
Std. 

Deviation
Difference of 

means
Difference 

Std.
(T) 

value
Sig 

level
Sig 
type

Passing

Pre

15

1.333 1.112

0.812 1.1 2.858 0.000 Sig

Post 2.133 1.597

Shooting

Pre

15

12.88 2.153

1.732 1.44 4.687 0.000 Sig

Post 14.617 2.380

Presentation and analysis of football skill tests 
results (pre and post-test) for the (experimental) 
group: The researchers present the results of football 
skill tests for measurement (pre and post) for the 

(experimental) research group subject to the educational 
program by using cognitive techniques to find the 
difference between the two tests (pre and post) in 
performance For passing and scoring skills in football: 

Table (3) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two tests (pre and post) for individuals (the experimental group).

Variables Test N Mean
Std. 

Deviation
Difference of 

means
Difference 

Std.
(T) value

Sig 
level

Sig 
type

Passing
Pre

15
1.133 1.187

3.133 1.11 10.928 0.000 Sig
Post 4.266 1.162

Shooting
Pre

15
12.34 2.929

6.7 2.37 10.94 0.000 Sig
Post 19.04 2.186

Presentation and analysis of (dimensional) test results for the two groups (control and experimental):

The researchers present the test results for a (post-measurement) measure between the two research groups 
(control and experimental), and to know the effect of the educational program by using cognitive techniques on the 
performance of the skills of passing and scoring. 
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Table (4) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two groups in the (post- test).

Variables Groups Mean Std. Deviation (T) value Sig level Sig type

Passing
Control 2.133 1.997

3.575 0.000 Sig 
Experimental 4.266 1.162

Shooting
Control 14.617 2.381

5.64 0.000 Sig 
Experimental 19.04 2.179

Degree of freedom (28) significance level (0.05).

Discuss the Results

After evaluating the students’ performance in 
passing and scoring skills in football during the 
measurement for the (tribal) tests between the two 
groups (control and experimental), the results appeared 
in the presence of random differences between the 
two groups (control and experimental). For cognitive 
techniques in developing the performance of the skills 
of passing and scoring in football. The tables show that 
there are statistically significant differences between 
the two tests (pre and post) for individuals (the control 
group) in the skills of passing and scoring in football 
for students, and the researchers attribute this to the 
educational curriculum followed by the (subject 
teacher), in which he took great care of learning the 
correct motor path of skills, depending on his personal 
and academic experience, which was evident in the 
marked improvement in performance. The researchers 
also attribute the development and improvement of the 
performance level of the members of the (experimental 
group) in the skills of passing and scoring in football to 
(the appropriate period of time and the number of special 
units) to teach each skill, as it included the correct 
education steps related to the application of skills that 
go in the right direction for the progression of teaching 
the parts of the skill in a sequence and not Interruption 
(cutting between skills).

When comparing this remarkable improvement of 
(control group) individuals with (experimental group) 
members in passing and scoring skills in soccer, it 
becomes clear that there is a difference in favor of 
(experimental group) individuals and the reason is 

that the development and improvement of the skill 
performance of individuals (experimental group) is 
due to the effect of the educational program by using 
cognitive techniques, it is natural that the difference is 
clear in favor of the (experimental group) individuals.

It is evident from the tables that there are significant 
statistical differences between the two tests (pre and 
post) for individuals (the experimental group) in the 
skills of passing and scoring in football and in favor 
of the post-test and the researchers attribute this to the 
educational program using cognitive techniques.

By teaching the important parts of the skill and 
then moving gradually to perfecting the performance 
completely, for example in (passing skill) the focus was 
on teaching students to do more than one movement 
for the same skill, for example exchanging (short and 
long scrolling, passing from one touch, etc.) with giving 
(feedback) continuously and clarify the importance of 
this skill and according to the different playing situations, 
as it was similar to the real playing situations, and that 
the performance be with changing direction and place 
continuously without interruption, taking into account 
the accuracy in passing to build the correct attack, and 
taking into account the speed of the attacker’s movement 
(taking into account individual differences) during 
reception and passing gameplay situations similar to real 
gameplay situations.

Likewise with regard to the skill of (scoring), where 
the focus was on teaching students the importance of 
this skill and on stopping the results of matches with 
giving (a live model) and displaying some pictures and 
watching films on scoring operations from difficult 
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situations and under pressure from competitors and 
on the attacker’s choice of angles for the goal that are 
difficult for goalkeepers to confront it, and to be from 
various tournaments, from well-known international 
and local players, and from the beloved personalities in 
the sports community, and at the same time that these 
players enjoy their mastery of this skill and their correct 
choice of the right time and place to score goals and have 
fun in scoring beautiful goals.

The researchers also attribute the development and 
improvement of the level of performance of the members 
of the (experimental group) in the skills of passing and 
scoring in football to the educational program using 
cognitive techniques, through the information that was 
provided to the learner when performing the different 
skills, after making each assessment, as this information 
took many forms whether it is from the educational 
conditions or when performing, as it informs the learner 
about the degree of efficiency of performance either 
before or during the performance or after the performance 
or during both and this is consistent with what was stated 
by (Ali Subhi Khalaf 2007)(3) , who emphasized that “the 
information comes From internal sensory sources that 
come from inside the body to inform the movement in 
charge of his level of performance, and it comes from 
external sources such as the teacher or the trainer. 
It is a special strategy in developing and improving 
motor achievement because it occurs immediately after 
completion.

The researchers also attribute the development and 
improvement of the performance level of the members 
of the (experimental group) in the skills of passing and 
scoring in football to the educational program using 
cognitive techniques, by increasing the ability of students 
with the feeling of participation and excitement that they 
have the ability to succeed while remaining effective in 
the challenge and this is consistent with what was brought 
by it ( Agarid Salem Abdul Ridha (2005)(4), where she 
emphasized that participation will be a catalyst for better 
learning when the challenge is at the appropriate level, 
and this means the necessity of a reasonable chance of 
success when performing the event.

The researchers also attribute the development of 
the performance level of individuals (the experimental 
group) in the skills of passing and scoring in football, 

to the educational program using cognitive techniques, 
by relying on the progressive evaluation that takes place 
while the teacher performs the educational position, 
in order to take (feedback) inspired by the collection 
Information about students and their level of education, 
and then diagnosing reality and identifying students’ 
needs, and relying on them to plan for their subsequent 
education, and this is consistent with what he said 
(Haidar Hatem Al-Ajrash 2013) (5), where he emphasized 
that the teacher adopts evaluation as an essential part of 
the teaching and learning process (before, during, and 
after the implementation of the educational position) to 
overcome and address the difficulties and pitfalls facing 
students’ learning.

The researchers also attribute the development of 
the performance level of individuals (the experimental 
group) in the skills of passing and scoring in football 
to the educational program using the techniques of 
behavioral therapy, through the optimal use of teaching 
methods in line with the degree of difficulty of the skill 
and the levels of students, and the use of (feedback) 
continuously and this is consistent with what was stated 
by (Abdel-Fattah Lotfi 2011) (6), where he emphasized 
that the correct adaptation of the method and method 
depends on a sound understanding of the factors and 
principles that are relevant to the topic in order to prove 
their impact and value in certain educational situations, 
and this indicates that there is a disparity in the 
percentages of learning between the two groups ( control 
and experimental) and in favor of (the experimental 
group), through:-

- The nature of the educational program that is 
student-centered rather than teacher-centered. It is also 
worth noting that the learning method followed with 
members of the (experimental group) seeks to teach 
students knowledge by relying on its own construction, 
and this type of learning is meaningful for the student 
and closely related to his life Scientific and practical 
students.

- The educational program for the members of 
the (experimental group) depends on taking into account 
the individual differences between students, by dividing 
the motor skills into multiple duties, and the learner 
can choose what is commensurate with his abilities and 
preparations as a first step, then he moves from one duty 
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to another and this is what was confirmed (Qasim Lazam 
2005) (7).

Conclusions and Recommendations

Conclusions:

- The educational program using behavioral 
therapy techniques prepared by the researchers has 
a positive impact on the development of passing and 
scoring skills among students of the College of Physical 
Education and Sports Sciences at Dhi Qar University.

- Exercises used within the educational program’s 
educational units have a positive effect on developing 
passing and scoring skills in football for students.

- The extension program within the educational 
program has a positive effect on developing skills among 
students of the College of Physical Education and Sports 
Sciences at Dhi Qar University.

Recommendations: 

- Circulating the results of the current study on 
the educational institutions concerned with building the 
personality of the individual.

- Emphasis on relying on different and modern 
cognitive techniques to develop my skills (passing and 
shooting) in football for students.

- Study the various psychological and social 
phenomena and problems, and develop indicative 
treatments for them within extension programs that 
include different and varied cognitive techniques. The 
researchers also suggest conducting similar studies on 

various universities and educational institutions. 
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Abstract

The current study aimed to prepare an educational program using cognitive techniques and to get acquainted 
with it for second stage students in the College of Physical Education and Sports Sciences at Dhi Qar 
University for the academic year (2020-2021), and to identify the impact of the program on the performance 
of skill (dribbling) in football, and it has been the researchers hypothesized that the program had a positive 
effect on students’ performance.

The researchers used the experimental approach in performance for the skill (dribbling) in football, and 
after dividing the sample into two groups (control and experimental) by (15 / students) for each group, the 
(control group) used the teaching method within the curriculum of the subject teacher, while the members of 
(experimental group) used the educational program using cognitive techniques, as for the field experiment, 
the tests procedures were conducted for (pre-test), after which the educational program was applied using 
cognitive techniques on individuals (the experimental group), where the number of educational units was 
(12 / unit), and then tests were conducted for (post-test), after that do statistical data processing. 

Keywords: educational program, cognitive techniques, dribbling skill 

Introduction

The game of football depends on basic and special 
skills in the implementation of planning and offensive 
duties, and here we 1 mean that the player’s possession 
of these skills makes him able to implement offensive 
planning duties in football, and on the contrary, he 
cannot implement plans or carry out his duties properly 
2.

The importance of the research lies in helping 
students to raise the level of their skills and performance 
through the use of modern educational techniques 
specialized in the skill and psychological aspects, and 
to help students raise their skill and psychological levels 
through the use of an educational program that includes 
cognitive techniques, and this certainly has an effect on 
passing and scoring skills in football 3. 

And from the importance of what the student suffers 
in the failure to implement the offensive skills in a 
correct and elaborate manner and to prepare the student 
so that he can control and try to behave well with the 
ball in any part of their body, which makes him able 

to implement offensive plans and skills efficiently and 
positively until he reaches the stage of good mastery in 
performing offensive skills different and varied 4.

Through the field experience of the researchers, 
the problem of their research has been identified, by 
following field researchers and watching them for some 
practical lectures on football lessons for students of 
the College of Physical Education and Sports Sciences 
from teaching offensive skills in football, they noticed 
that there is difficulty in teaching the skill of dribbling 
in football this is for many reasons, including skill and 
psychological.

And due to the lack of interest in the psychological 
variables of the educational curricula and to reduce 
the effort exerted and the emotions that appear on the 
students during the performance of the required skills, 
during that it was found necessary to study some 
psychological behavioral variables to develop the skills 
of dribbling for students, by developing an educational 
program using cognitive techniques and is likely to have 
a role Significant and important in developing students’ 
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performance. From here, the researchers defined the 
objectives of the study as follows:

- Preparing an educational program using 
cognitive techniques and performance for dribbling skill 
in football for students.

- Identify to the impact of the educational 
program on developing dribbling skill in football for 
students.

The researchers also assumed that the educational 
program using cognitive techniques has a positive effect 
on developing the performance of my skill (dribbling) in 
football for students of the second stage of the College 
of Physical Education and Sports Sciences at Dhi Qar 
University for the academic year (2020-2021).

As for the fields of research, they were represented 
by the second stage students in the College of Physical 
Education and Sports Sciences at Dhi Qar University. 
The experiment was conducted on 8/12/2020 until 
19/1/2021. This is on the soccer field in the College 
of Physical Education and Sports Sciences at Dhi Qar 
University.

Research methodology and field procedures: 

Research Methodology

The researchers used the experimental method to 
solve this problem.

Research community and sample:

The two researchers identified the research 
community of students of the College of Physical 
Education and Sports Sciences for the second stage at 
Dhi Qar University for the academic year (2020-2021), 
and a sample of the research under study was taken, 
whose number (15 / students) were selected (5 / students) 
from each division of the divisions. (a, b, e), according 
to the registration lists..

Means of collecting information, equipment and 
tools used in the research:

- Forms for recording body variables (age, height, 
weight). Small goals, number (2).

- Questionnaire forms for the experts to determine 
the relative importance of the tests.

- Forms for recording tests (dribbling) in football 
for the two groups.

- Offensive tests in football. Limitations of the 
(indicative) program within the educational program.

- Educational units prepared by the researcher, 
legal football, count (10), whistle number (3).

Field research procedures:

The educational program using cognitive 
techniques:

 The time of the educational unit applied to the 
members of the (experimental group), amounting to (90 
/ minute), was divided into two parts, where the first part 
included the use of cognitive techniques and its duration 
(20 / minute), and the second part included teaching the 
vocabulary of the football lesson and its duration (70 / 
minute) ), divided into three parts (a preparatory part - 
main part - and final part).

Identify cognitive techniques:

- Lecture and discussion

- Modeling

- Show movies

- Reinforcement

- Homework.

The researchers applied the educational program on 
the research sample (experimental group) on Tuesday 
8/12/2020 until Monday 18/1/2021.

In order to achieve the second part of the lesson, 
which includes teaching the vocabulary of the football 
skill lesson (for the skill of dribbling in football under 
discussion), the two researchers prepared an educational 
program for those skills and it consisted of (12 / 
educational units), the time of one educational unit (70 / 
minutes) divided into three parts as follows:

- Preparatory part (15 / minute)

- General warm-up (5 / minute). Special warm-up 
(10 / minute).

- The main part (70 / minute).
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- The educational section - the applied section 
(60 / minutes). Orthodontic tests (10 / minute).

- The closing part (5 / minute).

Tests used in research:

First: Dribbling test: (1)

Test name: Test (dribbling) with the ball between 
five signs.

Purpose: Dribbling and measuring speed.

Tools used: Legal football, stopwatch, five (5) signs 
, adhesive tape, whistle, a record for scoring..

Performance description: (5) plastic signs are 

fixed on the ground, and they are in a straight line, the 
distance between each marker and the other (2 / meter), 
and the player stands behind the starting line that is (2 / 
meter) from the starting point, and when the start signal 
is given, the player runs the ball between the signs (back) 
and he can use the right leg or the left leg or both until he 
reaches the last person and then returns in the same way 
to the first person from whom they started.

Register: Each laboratory is given two attempts 
and count the best, and another attempt can be given 
if an unintended mistake occurred by the player, such 
as crossing two figures together or dropping one of the 
signs.

Measurement: The time taken (back and forth) is 
calculated and the time is recorded (1-100 / second.

The figure(1) shows the dribbling test of the ball back and forth. 

Post-test:

 The post- test was conducted for the two 
research samples (control and experimental), on Tuesday 
(19/1/2021), on the playground of the College of Physical 
Education and Sports Sciences at Dhi Qar University. 
Take into account the notes that were recorded during 
the (pre-test) under consideration.

statistical methods:

  The researchers used the statistical bag (SPSS), and 
the following methods were used:

- Mean.

- Median.

- Std. Deviation.

- Skew ness.

- Chi-square.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presentation and analysis of test results (pre and 
post) for the two groups (control and experimental) 
in teaching and performing offensive football skills:
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Presentation and analysis of (pre-test) results 
for the two groups (control and experimental): The 
researchers present the results of the pre-test between the 

two research groups (control and experimental) to find 
out the effect of the educational program using cognitive 
techniques in the performance of the skills of dribbling. 

Table(1) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two groups in the (pre-test) test.

Variable Groups Mean
Std. 

Deviation
(T) value Sig level Sig type

Dribbling 
Control 16.014 0.793

0.630 0.187 Non sig
Experimental 16.219 0.978

Degree of freedom (28) significance level (0.05).

Presenting and analyzing the results of football skill tests (pre and post) for the group (control):

The two researchers present the results of football skill tests (pre and post) for the research group (control) 
subject to the usual curriculum followed by the subject teacher to find out the difference between the two tests (pre 
and post-test) in the performance of the skills of dribbling in football: 

Table(2) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two tests (pre and post-test) for individuals (the control group).

Variable Test N Mean
Std. 

Deviation
Difference 
of means

Difference 
Std.

(T) 
value

Sig 
level

Sig 
type

Dribbling

Pre

15

16.014 0.793

1.159 1.42 3.094 0.000 Sig

Post 14.855 0.878

Presentation and analysis of football skill tests results (pre and post-test) for the (experimental) group: 
The researchers present the results of football skill tests for measurement (pre and post) for the (experimental) 
research group subject to the educational program by using cognitive techniques to find the difference between the 
two tests (pre and post-test) in performance for dribbling skill in football: 

Table (3) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two tests (pre and post-test) for individuals (the experimental group).

Variables Test N Mean
Std. 

Deviation
Difference of 

means
Difference 

Std.
(T) value

Sig 
level

Sig 
type

Dribbling 
Pre

15
16.219 0.977

3.779 1.29 11.342 0.000 Sig
Post 12.440 0.487

Presentation and analysis of (post-test) test results for the two groups (control and experimental):
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The researchers present the test results for a (post-
measurement) measure between the two research groups 
(control and experimental), and to know the effect of the 

educational program by using cognitive techniques on 
the performance of the skills of dribbling. 

Table (4) shows the arithmetic mean, standard deviations, the calculated and tabular (t) value, and the type 
of difference between the two groups in the (post- test).

Variables Groups Mean Std. Deviation (T) value Sig level Sig type

Dribbling 

Control 14.855 0.878

9.315 0.000 Sig 

Experimental 12.440 0.487

Degree of freedom (28) significance level (0.05).

Discuss the Results

After evaluating the students ’performance in the 
skill (dribbling) in football during the measurement 
for the (pre-test) between the two groups (control and 
experimental), the results appeared in the presence of 
random differences between the two groups (control and 
experimental), and the researchers attribute this to the fact 
that the members of the two groups had not previously 
been exposed to an educational program It includes 
the techniques of behavioral therapy in developing the 
performance of skill (dribbling) in football.

It is evident from the tables that there are statistically 
significant differences between the two tests (pre and 
post) for individuals of (the control group) in the skill of 
(dribbling) in football for students, and the researchers 
attribute this to the educational curriculum followed by 
the (subject teacher), which was taken into account in 
a manner Senior learns the correct motor path of skill, 
depending on his personal and academic experience, 
as it was evident in the remarkable improvement in 
performance. To teach the skill, as it included the correct 
education steps associated with the skill application that 
goes in the right direction for the course of teaching the 
parts of the skill.

When comparing this remarkable improvement of 
the (control group) individuals with the (experimental 
group) in the skill (dribbling) in football, it was found 
that there is a difference in favor of the (experimental 
group) individuals and the reason is that the development 

and improvement of the skill performance of the 
(experimental group) individuals is due to the effect of 
the program by using behavioral therapy techniques, 
it is natural that the difference is clear in favor of the 
(experimental group) members.

It appears from the tables that there are significant 
statistical differences between the two tests (pre and 
post-test) for individuals (the experimental group) in the 
skill of (dribbling) in football, and in favor of the test for 
the (post-test), and the researchers attribute this to the 
educational program using cognitive techniques.

By teaching the important parts of the skill and 
then moving gradually to perfecting the performance 
completely, for example, the focus was on teaching 
students to do more than one movement for the same 
skill, such as exchanging (dribbling in narrow and 
wide spaces and in participation with the colleague in 
a negative or positive way), while giving (feedback) 
continuously and clarify the importance of this skill 
and according to the different playing situations, as it 
was similar to the real playing situations, and that the 
performance be with a change of direction and place 
continuously without interruption, taking into account 
the accuracy in dribbling to build the correct attack and 
get rid of the opponent.

The researchers also attribute the development 
and improvement of the level of performance of the 
(experimental group) members in the skill (dribbling) 
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in football to the educational program using cognitive 
techniques, through the information that was provided 
to the learner when performing the skill, after making 
each assessment, as this information took many forms 
Whether it is from the educational conditions or when 
performing, as it informs the learner about the degree 
of efficiency of performance either before or during the 
performance or after the performance or during both and 
this is consistent with what was stated by (Ali Subhi 
Khalaf 2007) (), who emphasized that “the information 
comes From internal sensory sources that come from 
inside the body to inform the movement in charge of his 
level of performance, and it comes from external sources 
such as the teacher or the trainer. It is a special strategy in 
developing and improving motor achievement because it 
occurs immediately after completion.

The researchers also attribute the development of the 
performance level of the (experimental group) members 
in the skill of (dribbling) in football to the educational 
program using cognitive techniques, by relying on 
the progressive evaluation that takes place during the 
learner’s performance of the educational position, in order 
to take (feedback) inspired by Collecting information 
about students and their level of education, and then 
diagnosing the reality and identifying the students’ 
needs, and relying on them to plan their subsequent 
education, and this is consistent with what was stated by 
(Haidar Hatem Al-Ajrash 2013)(2), where he emphasized 
that the learner adopts evaluation as an essential part of 
the teaching and learning process (before, During, and 
after the implementation of the educational situation), 
to overcome and address the difficulties and stumbling 
blocks facing students ’education.

The researchers also attribute the development of 
the performance level of individuals (the experimental 
group) in the skills of passing and scoring in football 
to the educational program using the techniques of 
behavioral therapy, through the optimal use of teaching 
methods in line with the degree of difficulty of the skill 
and the levels of students, and the use of (feedback) 
continuously and this is consistent with what was stated 
by (Abdel-Fattah Lotfi 2011)(3) , where he emphasized 
that the correct adaptation of the method and method 
depends on a sound understanding of the factors and 
principles that are relevant to the topic in order to prove 
their impact and value in certain educational situations, 

and this indicates that there is a disparity in the 
percentages of learning between the two groups ( control 
and experimental) and in favor of (the experimental 
group), through:-

- The nature of the educational program that is 
student-centered rather than teacher-centered. It is also 
worth noting that the learning method followed with 
members of the (experimental group) seeks to teach 
students knowledge by relying on its own construction, 
and this type of learning is meaningful for the student 
and closely related to his life scientific and practical 
students.

- The educational program for the members of 
the (experimental group) depends on taking into account 
the individual differences between students, by dividing 
the motor skills into multiple duties, and the learner 
can choose what is commensurate with his abilities and 
preparations as a first step, then he moves from one duty 
to another and this is what was confirmed (Qasim Lazam 
2005) (4). 

Conclusions

- The educational program using behavioral 
therapy techniques prepared by the researchers has a 
positive impact on the development of dribbling skill 
among students of the College of Physical Education 
and Sports Sciences at Dhi Qar University.

- Exercises used within the educational program’s 
educational units have a positive effect on developing 
dribbling skill in football for students.

- The extension program within the educational 
program has a positive effect on developing skills among 
students of the College of Physical Education and Sports 
Sciences at Dhi Qar University.

Recommendations: 

- Circulating the results of the current study on 
the educational institutions concerned with building the 
personality of the individual.

- Emphasis on relying on different and modern 
cognitive techniques to develop my skills (passing and 
shooting) in football for students.

- Study the various psychological and social 
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phenomena and problems, and develop indicative 
treatments for them within extension programs that 
include different and varied cognitive techniques. The 
researchers also suggest conducting similar studies on 
various universities and educational institutions. 

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the University of Babylon and 
all experiments were carried out in accordance with 
approved guidelines. 

References

1. Lotfi AF. Kinetic Learning and Human Development, 
1st Edition, Amman, Zahran Publishing House. 
2011.

2. Abdul-Tarfi AS. Applied Tests, 1st Edition, 
National Library, Library and Documentation 
House, Baghdad. 2013.

3. Khalaf AS. Counseling needs and their relationship 
to the motivation of academic achievement among 
students in the gymnastics study, Journal of Physical 
Education Sciences. 2007.

4. Al-Rikabi QL. Topics in Kinetic Learning, College 
of Physical Education, University of Baghdad. 2005. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2307

Mindfulness and its Contribution to the Performance of the 
Frontal Pronation Skill on the Horizontal Bar of Gymnastics 

for Students

Zaid Sami Yasir1, Yassin Alowan Ismail2, Osma Abdel Moneim Jawad3

1Ph.D., Student, 2Prof., Faculty of Physical Education and Sports Sciences / University of Babylon Iraq

Abstract

The study aimed to identify the level of mental alertness and the numerical values   of the results of the 
performance of the frontal pronation skill on the mind apparatus of the gymnastics of the students, and to 
identify the percentage of the contribution of the mindfulness to the performance of the front pronation skill 
on the mind apparatus of the gymnastics of the students, the descriptive approach in the method of relational 
relations was adopted on a sample of (82) students deliberately chosen (89.13%) from their community 
represented by the third stage students in the Department of Physical Education and Sports Sciences at 
the College of Basic Education / Al-Mustansiriyah University who are continuing in the official working 
hours for the academic year (2020/2021), in addition, the specialized mental alertness scale was approved 
by students of faculties and departments of Physical Education and Sports Sciences, and a video recording 
to test students’ performance of the frontal pronation skill on the barbell device in your gymnastics, and the 
researchers applied these two tools to the sample and process its results with the (SPSS) system to be the 
extracts and applications in that the third stage students in the Department of Physical Education and Sports 
Sciences in the College of Basic Education need to improve the level of mental alertness and improve the 
level of their performance of the frontal pronation skill on their horizontal bar, mindfulness is positively 
related, contributes, and influences the improvement of their performance level for this skill, and it is 
necessary to intensify efforts between teachers of gymnastics and specialists in sports psychology and their 
cooperation in support of raising the level of mental alertness according to scientific, non-improvisational 
foundations because of its important role in improving the performance of the frontal pronation skill on 
horizontal bar device. 

Keywords: Mindfulness, performance, frontal pronation, skill, gymnastics 

Introduction

Mindfulness is defined as “a state of sensory 
awareness that is characterized by a different and 
effective way that leaves the individual open to the new 
and sensitive to both context and perspective.” 8 It is also 
defined as “a state that includes cognitive encapsulation 
in a cultural, emotional, psychological, and spiritual 
way.” 6 It is also known as “a deliberate continuation 
of the present of mind. It includes two aspects, the 
first of which is awareness and the second is attention, 
awareness increases through general surveying and 
continuous and permanent monitoring of experience, 

while attention increases the degree of feeling the 
experience and focusing on it. ” 7 also,“ Mindfulness 
is distinguished from mindlessness, and that behavior 
occurs outside the control of experience, it falls into the 
manipulation of tendencies. She is unconscious of the 
context of time, and mental negligence occurs with little 
or no conscious awareness. ” 9 mental preparation has 
many benefits, as preparation works as a restoration of 
previous procedures for the individual’s performance, 
and this preparation prevents forgetfulness due to the 
periods between training units. The learners who restore 
their activities during training periods are better prepared 
for the following training modules as well as their results 

DOI Number: 10.37506/ijfmt.v15i3.15657
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are better, as for mental preparation and attention to level 
high achievement generates new ideas that improve 
performance. ”(Muhammad, 1998) mindfulness / 
Mindlessness is distinguished from other concepts 
by how they perceive information, mindfulness and 
controlled processing require the individual to interpret 
the information in an emotional way. Mindfulness 
also requires a classification of the information before 
performing its cognitive processing, because controlled 
processing is the emotional processing of information 
in a limited context, and it is an emotional awareness 
of a larger context in which information such as 
the performance of the individual is understood in 
standardized test, as the processing of information 
of the statistical type may be considered crucial to 
understanding the context of the results. Nevertheless, 
analyzing the results in a vigilant manner requires the 
individual to put into his perspective the results of other 
studies and the contents of the results and balance the 
results with previous performance, as well as the ability 
to interpret the results. He has a broader perspective 
of the situation he is facing 10. Mindfulness has many 
benefits, the most important of which is that it enhances 
the individual’s sense of the meaning of life and explores 
its meaning, and it improves the individual’s sense of 
cohesion because awareness, moment by moment, may 
facilitate openness to experiences and a sense of them, 
and it enhances the individual’s sense of the ability to 
manage the surrounding environment by strengthening 
qualitative responses to confront Pressures, and it gives 
more focus, when attention is focused, the individual 
gains a lot of strength, confidence and control in all 
aspects of life and its areas, so the focus that comes from 
mindfulness improves performance levels at work, it 
works on the openness of the self towards the spiritual 
dimensions, the individual’s increasing awareness of 
inner freedom and awareness that this feeling connects 
more with a sense of purpose that transcends people 
and opens the way directly to choosing life beyond its 
physical dimension and opening the self to the spiritual 
dimension (Mace, 2008) (Mindfulness consists of 
four dimensions alertness to distinction), openness to 
novelty, orientation in the present, awareness of multiple 
perspectives 9, as motor performance in sports activities 
requires a high degree of coordination in the sense of 
ability. To show appropriate motor actions in certain 
circumstances based on previous motor experiences or 

mastered skills, in other words, the athlete’s ability to 
act in motion in the face of different conditions during 
performance. 1 The process of kinetic linking is through 
the athlete’s ability to coordinate the partial movements 
of his body with each other in space and time, and the 
movement and performance of this coordination when 
confronting the competitor or using the tool. (Hoffmann, 
2012).

Research problem :

Through the work of researchers in the academic 
field in university teaching, they noticed a weakness 
in the performance of the front pronation skill on the 
mind apparatus in the sense of humankind among the 
students, which by their retreat from improving it could 
lead to preventing the achievement of the objectives of 
the lessons in the department, this is one of the problems 
that require finding solutions in the sports field, 
especially in this sports educational environment, which 
prepares specialized outputs that serve in various sports 
institutions and formations, so that the research problem 
lies in an attempt to answer the question of the following 
problem: Does mindfulness relate, contribute, and affect 
the performance of the frontal pronation for students?

Research objective: 

Identify the level of mental alertness and the 
numerical values   of the results of the performance of 
the frontal pronation skill on the mind apparatus of your 
homemaking among students, and the percentage of the 
contribution of the mindfulness to the performance of 
the frontal pronation skill on the mental device of the 
gymnastics of students.

Research hypotheses :

The researchers assume that there is a significant 
correlation between the results of the mindfulness scale 
and the results of the frontal pronation test on the mindset 
of the students’ gymnastics. 

Methodology

The researchers used the descriptive approach to 
solve this problem.

Research community and sample:

The limits of society are represented by students of 
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the third stage in the Department of Physical Education 
and Sports Sciences in the College of Basic Education 
/ Al-Mustansiriyah University who are continuing 
in the official working hours for the academic year 
(2020/2021) of (92) students from whom (82) students 
were intentionally chosen at a rate of (89.13%), and ( 
10) Students of the exploratory sample (10.87%) for 
achieving the research objectives.

Measuring tools and procedures:

The researchers used the mental alertness scale 
specialized in students of colleges and departments of 
physical education and sports sciences (Zaid, 2020) 
with a total score ranging between (32-160) and a 
hypothetical medium of (96), which is one of the paper 
and pen measures that the higher its degree, the better 
the phenomenon, and as shown in Appendix (1), the 
researchers also adopted video imaging to test students’ 
performance of the frontal pronation skill on the knuckle 
system in the gymnastics and evaluate it from (3) judges 

of (10) degrees, and the researchers verified the apparent 
validity of the self-sufficiency scale from external 
sources with more than (80%) of the (15) arbitrators’ 
agreement, which resulted in keeping it as it is without 
any modifications, in addition to verifying the stability 
by applying it to the exploratory sample of (10) by the 
half-segmentation method by (Getman) factor of equal 
parts, which reached (0.846) at a level of significance 
(0.05) and a degree of freedom (8), and then applying 
the scale and the skill test on the application sample 
the age of (82) teachers for the period extending from 
Sunday (22/12/2019) until Thursday (30/1/2020), the 
researchers verified that the results were processed using 
the Statistical Package System (SPSS) version (V26) by 
automatically extracting each of the percentage values, 
the arithmetic mean, the standard deviation, the stability 
parameter (Gtman), the t-test for one sample, and the 
linear (regression) factor. (Linear Correlation Coefficient, 
Contribution Ratio, Standard Error of Estimation, Match 
Quality) (F) Test, and( Linear Regression) T-Test.

Discuss the Results

Table (1) shows the results of the level of the two variables of the study in comparison with the hypotheses 
for each of them.

variables
Total 
marks

Hypothetical 
Mean

Mean
Std. 

Deviation
(T) value Sig level Sig type

Mindfulness 160 96 74.01 12.987 15.332 0.000 Sig 

Skillful performance 10 5 2.85 1.572 12.361 0.000 Sig 

The unit of measurement (degree) n = (82) degree of freedom (81) significance level (0.05) D. If (Sig)> (0.05) 

Table (2) shows the results of the simple correlation coefficient, the linear regression, the contribution rate, 
and the standard error.

Impactful scale Affected by the test R (R)2 Contribution rate Standard error

Mindfulness Skillful performance 0.853 0.728 0.725 0.825

Table (3) shows the results of (F) test to check the quality of fitment of the linear regression model(R2) .

Impactful scale
Affected by the 

test
Variance

Total 
squares

Freedom
degrees

Average 
squares

(F) value
Sig 

level
Sig 
type

Mindfulness
Skillful 

performance

regression 
coefficient 145.768 1 145.768

214.066 0.000 Sig 

Error 54.476 80 0.681

Significance level (0.05) n = (82) The value of (F) is a function if the value of (Sig)> (0.05)
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Table (4) shows the results of the estimates of the fixed limit and the slope (effect).

Affected Variables b Standard error (T) Value Sig level Sig type

Skillful 
performance

Fixed limit -4.792 0.53 9.034 0.000 Sig 

Mindfulness 0.103 0.007 14.631 0.000 Sig 

Significance level (0.05) n = (82) (t) significant value if (Sig) score> (0.05)

We note from the results of table (1) that the level of 
each of the two desired variables exceeds the hypothesis 
for each of them, as the results of table (2) show the 
relationship of the association and the contribution of 
mindfulness to the performance of the frontal pronation 
skill on the mind apparatus of your hominies, whose 
significance is confirmed by the results of table (3) with 
the quality of this reconciliation linear regression, as for 
the rest of the contribution of (0.275), the researchers 
attributed it to random, unexamined factors. The results 
of table (4) came to confirm the effect of mindfulness 
on the performance of the frontal pronation skill on 
the mind apparatus in the gymnastics system. The 
researchers attribute the emergence of this result to the 
role of mindfulness, which is a psychological factor 
that supports the skill factor and its role in it to enable 
students to direct the necessary motor programs for 
skillful performance according to units that support 
it. His mental alertness in being open to new in the 
classroom environment of your gymnasium. Devices 
that are characterized by the diversity of stimuli, which 
are supported by his mental alertness by orientation 
towards the present and awareness of these multiple 
stimuli, so that he can control his skillful performance 
through his selection of the stimulus that helps him in 
the performance and reduces his mental distraction or 
stress him. Thus, this result confirms that the greater 
the level of mental alertness, the better the level of skill 
performance of the front pronation skill on the mind 
apparatus of your gymnast. Because when we focus our 
attention, we gain more control and power in all areas 
of our lives. Focusing on mindfulness improves our 
performance at work, in study, in social life and even in 
entertainment, and everything we enjoy. Food, music, 
art, books, sports, dance, sex. It improves greatly when 

we have the ability to relax, be free from stress, and bring 
our full physical and mental awareness to our senses, 
and when we are alert about our inner being, we will 
have a heightened ability to notice the state and changes 
of our true feelings, especially the negative ones. This 
gives us a greater ability to deal with these feelings in a 
conscious and fruitful way more and more every time. 
Mindfulness about our feelings helps us understand 
ourselves more and free ourselves from the influence 
of harmful emotional habits. This also helps to create a 
breathing space for our emotions that helps them out and 
appear instead of accumulating in the subconscious and 
producing emotional or psychological problems in later 
stages (Tony, 2011). Mentally alert individuals do not 
necessarily take a risk, as the mentally alert individual 
is context sensitive, and while individuals are conscious 
in exploring and experimenting with information 
technology, they are also in a continuous way that they 
can benefit you from knowledge so that they can benefit 
you. 2004). 

Conclusions

- Third-year students in the Department of 
Physical Education and Sports Sciences in the College 
of Basic Education need to improve their level of mental 
alertness.

- Students of the third stage in the Department 
of Physical Education and Sports Sciences in the 
College of Basic Education need to improve their level 
of performance of the frontal upstart skill on the mind 
device of your gymnastics.

- Mindfulness is related, contributes and 
influences positively to the improvement of their 
performance level of the frontal upstart skill on the mind 
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apparatus of the gymnastics of the third stage students 
in the Department of Physical Education and Sports 
Sciences in the College of Basic Education.

Recommendations: 

- It is necessary to intensify efforts between 
gymnastics teachers and specialists in sports psychology 
and their cooperation to support raising the level of 
mental alertness according to non-improvisational 
scientific foundations because of its important role in 
improving the performance of the frontal upstart skill on 
the mind apparatus of your gymnast. 
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Abstract

The study aimed to identify the level of self-efficacy and the numerical values   of the results of the 
performance of the front hands jump skill on the ground movement rug in the gymnasium of the students, 
and to identify the percentage of the self-efficacy contribution to the performance of the front hands jump 
skill on the ground movement rug in the homemaking of the students, the researchers adopted the descriptive 
approach in the method of relational relations on a sample of (82) students deliberately chosen (89.13%) 
from their community represented by the third stage students in the Department of Physical Education and 
Sports Sciences at the College of Basic Education / Al-Mustansiriyah University who are continuing the 
official working hours for the academic year (2020/2021), the self-efficacy scale, which is specially prepared 
for students of colleges and departments of physical education and sports sciences, and videography to test 
the students ’performance of the front hand jump skill on the ground movement rug in the gymnastics was 
adopted, and the researchers applied these two tools on the sample and processed its results with the (SPSS) 
system to make the conclusions and applications that the third stage students need In the Department of 
Physical Education and Sports Sciences in the College of Basic Education to improve the level of self-
efficacy and improve their level of performance skill a front handspring on the mat floor movement of 
gymnastics for students, Self-efficacy is positively related, contributes and affects the improvement of their 
performance level for this skill, and it is necessary to intensify efforts between teachers of gymnastics and 
specialists in sports psychology and their cooperation to support raising the level of self-efficacy according 
to scientific principles that are not improvised because of its important role in improving the performance of 
the skill a front handspring on the mat floor movement of gymnastics for students. 

Keywords: Self-efficacy, performing, skill, handspring

Introduction

Self-efficacy is defined as the subjective judgment 
of the subjective abilities to organize and implement a 
set of actions to implement the set goals and evaluate 
its level, general, and strength through activities and 
contents, and the level of self-efficacy refers to its 
dependence on the difficulty of the specific task such 
as spelling of increasingly difficult words, the general 
refers to the transformation of self-efficacy beliefs 
through activities such as the shift from algebra to 
statistics, and the strength of perceived competence 
is measured by how confident an individual is when 
performing the given task 16. Self-efficacy is also defined 
as the student’s beliefs about his abilities in performing 

a task and completing it. Self-efficacy has been studied 
across different areas of human activities, and through 
the results of those studies, applications for educational 
practices and future research have been reached 15, it 
is also defined as the individual’s belief in his abilities 
to organize and implement the set of actions necessary 
to benefit the accomplishments given and it has been 
suggested that self-efficacy beliefs influence motivation, 
feelings, and actions significantly 12. Self-efficacy is also 
defined as “a behavior-oriented function that is based on 
preparing or preparing for behavior, controlling it and 
real planning for it, in a specific field that affects the 
change and production of behavior among individuals, 
specifically it affects the ability of individuals to 
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approach or move away from the specified field, and 
on the level of real performance in that. The field, the 
tendency, and the desire to continue and complete the 
tasks associated with him. 13, self-efficacy also refers to 
“the individual’s perception of his abilities to perform 
educational tasks at desirable levels, that is, it means 
the person’s actual ability in the various study subjects 
within the classroom and is affected by a number of 
variables, including the size of the classroom, the age 
of the students and the level of academic readiness for 
academic achievement”, (Nevin, 2011), self-efficacy 
is one of the components of the subjective or personal 
determinants of self-organized learning, as it includes 
three determinants or factors, which are personal, 
environmental, and behavioral determinants, and the 
interaction and exchange between those determinants 
is the basis on which Bandurs Social Cognitive Theory 
is based. 1, Likewise, the reciprocal relationship has an 
explanation summarized in that “Self-efficacy supports 
individuals in the process of stress management, 
including stress tolerance, the ability to cope with 
severe emotions”, and dealing with pressure with 
effectiveness and confidence, and controlling impulse 
(Impulse Control)) resistance to emotional stimulus or 
delay by taking the appropriate time to think, and the 
individual who possesses this ability is characterized 
by his acceptance of aggressive impulses and control of 
aggressive behavior. ” 6 Mobility in sporting activities 
is a high degree of motor coordination, meaning the 
ability to show appropriate movement actions in certain 
circumstances based on previous motor experiences or 
mastered skills, and in other words the athlete’s ability 
to act in movement in the face of different conditions 
during performance. ”(Abu Al-Ela, 2012), and that the 
motor linking process is through the athlete’s ability 
to coordinate the partial movements of his body with 
each other in space and time, and the movement and 
performance of this coordination when confronting the 
opponent or using the tool. ” 14.

Research problem :

Through the work of researchers in the academic 
field in university teaching, they noticed a weakness 
in the performance of the front hand jumping skill on 
the rug of ground movements in homemaking among 
students, which by retreating from improving it could 
lead to preventing the achievement of the objectives 

of the lessons, and this is one of the problems that 
require finding solutions to them in the field The athlete, 
especially in this sports educational environment, which 
prepares specialized outputs that serve in various sports 
institutions and formations, to be the research problem 
as an attempt to answer the question of the following 
problem: Is self-efficacy related, contributing, and 
influencing the performance skill a front handspring on 
the mat floor movement of gymnastics for students?

Research objective: 

Identify the level of self-efficacy and numerical 
values   of the results of the performance of the front 
hands jump skill on the rug of ground movements in 
the gymnastics of students, and identify the percentage 
of the contribution of self-efficacy by performing the 
skill a front handspring on the mat floor movement of 
gymnastics for students.

Research hypotheses :

The researchers assume that there is a significant 
correlation between the results of the self-efficacy scale 
and the results of skill a front handspring on the mat 
floor movement of gymnastics for students.

Research methodology and field procedures: 

Research Methodology:

 The researchers used the descriptive approach 
to solve this problem.

Research community and sample:

The limits of society are represented by students of 
the third stage in the Department of Physical Education 
and Sports Sciences in the College of Basic Education 
/ Al-Mustansiriyah University who are continuing 
in the official working hours for the academic year 
(2020/2021) of (92) students from whom (82) students 
were intentionally chosen at a rate of (89.13%), and ( 
10) Students of the exploratory sample (10.87%) for 
achieving the research objectives.

Measuring tools and procedures:

The researchers used the self-Efficiency scale of 
(Sami Mohsen Al-Khattinah 2013), which is specially 
designed for students of the Faculties and Departments 
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of Physical Education and Sports Sciences from (Zaid, 
2020) with a total score ranging between (195) 39 
degrees and a hypothetical mean of (117), which is 
one of the paper and pencil scales. Which, the higher 
its degree, the better the phenomenon, and as shown in 
appendix (1), the researchers also adopted video imaging 
to test students’ performance of the front hand jumping 
skill on the carpet of ground movements in gymnastics 
and evaluated it from (3) judges of (10) degrees, and 
the researchers verified the apparent validity of the self-
sufficiency scale from external sources with more than 
(80%) of agreement. Arbitrators numbering (11), which 
resulted in keeping it as it is without any amendments, 
in addition to verifying the consistency by applying it to 
the exploratory sample of (10) by the half-segmentation 

method with the (Horst) coefficient for the inequality 
of the two parts, which reached (0.898) at a level of 
significance (0.05) and a degree of freedom (8), and then 
applying the scale and skill test on the application sample 
The age of (82) teachers for the period extending from 
Sunday (22/12/2019) until Thursday (30/1/2020), the 
researchers verified that the results were processed using 
the Statistical Package System (SPSS) version (V26) by 
automatically extracting each of the percentage values, 
the arithmetic mean, the standard deviation, the stability 
parameter (Horst), the t-test for one sample, and the linear 
(regression) factor (Linear Correlation Coefficient), 
contribution ratio, standard error of estimation, match 
quality (F) test, and linear regression (T) test tilt.

Discuss the Results

Table (1) shows the results of the level of the two variables of the study in comparison with the hypotheses 
for each of them.

variables
Total 
marks

Hypothetical 
Mean

Mean
Std. 

Deviation
(T) 

value
Sig level

Sig 
type

Self-efficacy 195 117 98.54 12.753 13.11 0.000 Sig 

Skillful performance 10 5 3.66 1.541 7.881 0.000 Sig 

The unit of measurement (degree) n = (82) degree of freedom (81) significance level (0.05) D. If (Sig)> (0.05)

Table (2) shows the results of the simple correlation coefficient, the linear regression, the contribution rate, 
and the standard error.

Impactful scale Affected by the test R (R)2 Contribution rate Standard error

Self-efficacy Skillful performance 0.91 0.828 0.826 0.643

Table (3) shows the results of (F) test to check the quality of fitment of the linear regression model(R2) .

Impactful scale
Affected by the 

test
Variance

Total 
squares

Freedom
degrees

Average 
squares

(F) value
Sig 

level
Sig 
type

Self-efficacy Skillful 
performance

regression 
coefficient 159.375 1 159.375

385.619 0.000 Sig

Error 33.064 80 0.413

Significance level (0.05) n = (82) The value of (F) is a function if the value of (Sig)> (0.05)
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Table (4) shows the results of the estimates of the fixed limit and the slope (effect).

Affected Variables b Standard error (T) Value Sig level Sig type

Skillful 
performance

Fixed limit -7.179 0.556 12.902 0.000 Sig 

Mindfulness 0.11 0.006 19.637 0.000 Sig 

Significance level (0.05) n = (82) (t) significant value if (Sig) score> (0.05)

Table (1) shows that the level of each of the two 
desired variables exceeds the hypothesis for each of 
them, and the results of Table (2) show the relationship 
of correlation and the contribution of self-efficacy to the 
performance of the front hand jump skill on the rug of 
ground movements in the sense of the students, whose 
significance confirms the results of table (3) with the 
quality of reconciliation this is a linear regression, while 
the rest of the contribution of (0.174) is attributed by 
researchers to random, unexamined factors, the results 
of table (4) came to confirm the effect of self-efficacy 
by performing the front hand jump skill on the rug of 
ground movements with homemaking among students. 
The researchers attribute the emergence of this result 
to the role of self-efficacy, which is a psychological 
factor supporting the skill factor and its role in it to 
enable students to perceive themselves and support them 
with confidence. Confidence is very important to avoid 
confusion for the student performing the questioned 
skill, especially as it is characterized by speed and 
transmission of movement momentum between parts 
of the body and a moving balance to require controlling 
or controlling emotions during skill performance, 
self-competence also provides support for the skillful 
performance on the grounds that it is necessary for the 
performing student to possess knowledge about the 
skill to be a catalyst towards insisting on mastering the 
performance, and this is an incentive for the performance 
behavior and stimulates him positively to enhance the 
perception of what the performing student is doing, 
to give this result a meaning that it is The higher the 
level of self-efficacy of the students, the more it enables 
them to raise their level in performing the skill of the 
front hand jump on the mat of ground movements in 
your gymnastics, self-efficacy depends in part on self-
awareness or the image that the learner develops about 
himself, because self-efficacy depends in large part on 

the degree of the learner’s competence in his ability in 
general, and competence is not synonymous with ability 
”(Youssef, 2004), “Self-efficacy is specific to certain 
tasks that cannot be conceived as a general personality 
trait. A person may have high self-efficacy in solving 
mathematical problems and at the same time a low level 
of competence in making speeches.” (Taher, 2012), as 
“Self-efficacy affects individuals’ choices of activities 
that they participate in, how much effort they spend in a 
situation, how much time they spend in performing a task, 
as well as their emotional responses while anticipating 
or engaging in a situation, and it is clear that individuals 
think, feel and act differently. In situations in which they 
feel confident in their abilities, from situations in which 
they do not feel safe or competent, and then individuals 
will differ in their thoughts, motivation, emotions and 
performance in situations according to the differences 
between them in the competence of the perceived self. 
(Profven Lawrence, 2010) and “Individuals depend on 
their psychological and physiological states in their 
assessment of their capabilities or potentials, Tense 
reactions can be interpreted as signs of weakness leading 
to poor performance, and the feeling of fatigue and pain 
in activities that require strength and endurance can be 
interpreted as signs of poor self-efficacy while a bad 
mood weakens them, and then the intensity of physical 
and emotional reactions is not the important factor, 
but what is important is how to perceive and interpret 
individuals have it in terms of having high or low self-
beliefs. Also,“ Self-efficacy affects individuals “choices 
in the activities that they participate in, how much effort 
they exert in a situation, and how much time it takes to 
perform a task, as well as his emotional responses while 
anticipating a situation or absorbing it in it, and it is 
clear that individuals think, feel and act differently in 
situations in which they feel confident in their abilities, 
from situations in which they do not feel safe or 
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competent, and therefore individuals will differ in their 
thoughts, motivations and emotions. Their performance 
in attitudes according to their differences in perceived 
self-efficacy. 

Conclusions

- Third-year students in the Department of 
Physical Education and Sports Sciences in the College 
of Basic Education need to improve their level of self-
efficacy.

- Students of the third stage in the Department of 
Physical Education and Sports Sciences in the College 
of Basic Education need to improve their performance 
level of the skill a front handspring on the mat floor 
movement of gymnastics .

- Self-efficacy is related, contributed and 
influenced positively by improving the level of their 
performance of the front hand jump skill on the ground 
movement carpet in the gymnastics among the third 
stage students in the Department of Physical Education 
and Sports Sciences in the College of Basic Education.

Recommendations: 

- It is necessary to intensify efforts between 
gymnastics teachers and specialists in sports psychology 
and their cooperation to support raising the level of self-
efficacy according to non-improvisational scientific 
foundations because of its important role in improving 
the performance of skill a front handspring on the mat 
floor movement of gymnastics for students.  
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Abstract

This study aimed at identifying the comparative training and its effect on the trajectory and achievement 
among young weightlifters. It employed the experimental approach to verify research hypotheses. The 
research sample consisted of (24) players representing the Iskan Youth Club in Iraq and the Iranian Shomal 
Club. The players were randomly divided into two groups (experimental and control). They underwent the 
processes of homogeneity and equality with their pre-measurements including height, age and the relative 
achievement of the snatch. The coach method was adapted with introducing training units corresponding 
to their counterpart Iranian Shomal Club. The data was processed statistically. The results revealed that 
the comparative training helps to shorten the duration of training because of its specificity by matching the 
variables of the two samples.

Keywords: comparative training, trajectory, weightlifting

Introduction

The idea of this training lies in imitating a training 
experience from a club or a high-level coach and 
conducting it under the same training conditions, 
provided that the players must have the same physical 
and skill abilities 1. Applying such training to players 
can lead to reducing the training work and effort and 
avoiding the training mistakes. The standardized training 
approaches implemented regularly produce a rapid and 
organized improvement in the functional, physical 
and skilled efficiency of the athlete and achieve the 
objectives of the training process. However, the existing 
literature has identified and analyzed barbell trajectory in 
detail, showing the differences among good movements 
at converging levels. (1) These studies revealed the ideal 
values of barbell trajectory and gave relatively 3 different 
ranges to help us in two directions. The first direction is to 
correct movements according to their form and how they 
are performed. While the second one is to shortening the 
time and effort of training. Hence, research significance 
lies in the use of comparative training (imitating the 
training environment) in correcting the training process 
and adjusting trajectory and performance to reach the 
optimal achievement. It is observed that the sports 

training environments can be transmitted (with their 
specificity) through comparative training theory, saving 
effort and time on coaches and training institutions. (2)

Practical procedures

Research Sample

The research sample consisted of (24) young 
weightlifters selected deliberately from sports clubs 
of Iskan in Diwaniyah and the Iranian Shomal club, 
represented by (12) players for each sports club. The 
players were divided on the basis of the homogeneity and 
equality of the two samples from different clubs, which 
is a requirement of the comparative training theory. 
The research variables were established for trajectory 
(heights and deviations) and achievement (the clean and 
jerk), and they were experimented at the stage of the 
special preparation of the two teams. The players were 
treated with homogeneity and equality and according 
to their weight categories. Each group included several 
weight categories as follows: 56 kg (2 players), 62 kg (4 
players), 69 kg (4 players), and 85 kg (2 players). The 
two samples.

DOI Number: 10.37506/ijfmt.v15i3.15659
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The Comparative Training Theory (Imitating 
the Training Environment)

1. The Scientific Interpretation of Theory

The principles of comparative training is simulate 
the training environment in a palace to be suable the 
another place and environment. Technically, transfer 
the high level training to enhance the specific training 

2. Video Recording 

camera with speed of (100) images per second 
was placed at the right side of the weightlifter and at a 
distance (5 m) and height (85 cm). The aim behind using 
video record (lateral) was to:

· Extract the variables of trajectory to benefit 
from their results in defining and diagnosing the 
errors and match the process reached by the players of 
imitating the trajectory from the other team according to 
the comparative training method. 

· motion analysis. 

Main Experiment

Pre-Test

Pre-tests were conducted for the research sample 
in the Championship of Diwaniyah Sports Clubs in the 
closed hall of the Iskan club on Saturday, 13/7/2019 at 4 

p.m. with the help of the staff . The achievement test was 
conducted for the snatch with video recording to record 
data of the sample regarding the measurement of height, 
age and the relative achievement.

Training Method

The training method of Shomal Club coach 
was employed in the special training period. After 
homogenizing the research sample, the method was 
applied in parallel within the training period of the two 
research groups for 6 weeks and within the following 
limits: 

1. The time of one training unit ranged from (80-
100) minutes, (4) units per week. 

2. The implementation of the training method 
began from July 13, 2019 to August 12, 2019. 

3. The first week of method (i.e., the first and 
second units) was an explanation provided by the coach 

model. (Goodwin, 2005). Characteristics of scientific 
theory as follows:

1. It is easy to obtain assertions or proofs for 
almost all theories if we anticipate these assertions.

2. Any “good” scientific theory prohibits certain 
things from happening, and the more things that the 
theory prohibits, this would be better. 2005). 
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Figure 1 illustrates the components of imitating the training environment theory (comparative training)
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about the actual performance of the training units and 
their application in accordance with the other team. 

4. The researchers work was limited to supervising 
the course of the method in the control and experimental 
groups as well as to follow up the training stages.

Post-Test

After completing the application of items of the 
training method, post-test was applied to the experimental 
group on Saturday, 12/8/ 2019 at the annual weightlifting 
championship to test the achievement. The evaluation 
data were taken from the referees of championship and 

video recording was utilized for the purpose of motion 
analysis. 

Statistical means 

The researchers used the Statistical Package for 
Social Sciences (SPSS)

Results and Discussion 

Results of the Pre- and Post-Tests of the Relative 
Achievement (the Snatch)

Table 1:

Variables Pre-test Post-test

(t) value Significant Significant type
Mean STD.EV. Mean STD.EV.

Experimental
The 

snatch
1.22 1.21 1.80 1.02 3.14 0.000 Significant

Control
The 

snatch
1.12 1.17 1.88 1.06 4.10 0.000 Significant

The training method reflected positively in the 
digital achievement of the research sample. The opinions 
of experts, regardless of their different scientific and 
practical culture, the observation of the necessary 
individual differences, as well as the use of optimal 
reiterations and the effective intermission period under 
the supervision of specialized coaches and under good 
training conditions in relation to space, time and tools 
used (Al-Tikriti & Al-Obaidi, 1999). (3)

The training method has achieved economic 
requirements in terms of movement only by targeting 
movement and not involving unwanted muscular groups 
during training. it is targeting performance directly, 
leading to the improvement of these groups towards 
serving their work in achieving high effectiveness. This 
is consistent increasing the level of muscles that are 
necessary for work and performance. (4) 

Results of the Achievement in the Post-Test of the Two Groups (Control and Experimental)

Table 2: 

Variables Experimental group Control group
T-value Significant Differences

The snatch
Mean STD.EV. Mean STD.EV.

1.80 1.02 1.88 1.028 1.22 1.028 Non-significant 
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This proves that the two samples approached 
the same achievement, which verifies the theory of 
comparative training. This similarity in the achievement 
in the post-test of the two groups is attributed to the 
improvement of the experimental group in the technical 
performance (technique) as a result of the method that 
contributed to raising the physical and skill qualities of 
the players. Hence, finding the right and modern scientific 
methods of teaching the performance of good technique 
and then applying it is the basis in the improvement 
of weightlifter’s technical ability in performing 
weightlifts with a good technique that inevitably leads 
to the improvement of achievement (Goodwin, 2005). 
(5) The progress of achievement was equal between the 
experimental and control groups. (6) This is attributed to 

the transfer of the training environment and comparative 
training, which led to avoiding and fixing errors in the 
technical performance and providing the mechanical 
variables in favor of lifting. Among the reasons for the 
errors in the technical performance is the weightlifter’s 
failure to apply the mechanical rules of the lift and 
failure to use the correction means (7) So, the process 
of correcting errors leads the player to a higher level of 
achievement (Goodwin, 2005). (8) Therefore, it can be 
concluded that comparative training has a great impact 
on the improvement of achievement level. (9) 

Results of Bio kinematic Variables (Heights and 
Deviations) of the Snatch in the Pre- and Post-Tests 
for the Two Groups (Experimental and Control)

Table 3: results of heights

Group H1 H2 H3 H4 H5 H6 H7 H8

Control

Pre-
test

Mean 55.66 75.20 110.13 122.62 133.6 118.8 30.15 120

STD.EV 2.34 4.90 2.94 3.5 1.30 1.73 3.54 1.83

Post-
test

Mean 60.36 80.52 109.62 121.33 130 116.6 25.34 119.43

STD.EV 2.60 5.62 3.62 2.13 1.51 0.97 4.05 1.53

Experimental

Pre-
test

Mean 56.33 73.11 113.113 122.3 135.1 119.80 29.64 121.6

STD.EV 3.42 5.19 2.22 2.61 2.12 3.51 3.84 1.39

Post-
test

Mean 69.34 78.99 101.22 122 129.1 112.4 20.25 118.14

STD.EV 3.55 4.12 2.19 2.51 2.10 2.10 3.71 1.63

(H1). This improvement is attributed to the use of 
the method and its effective exercises as well as the good 
extension of weightlifter during the first pull phase. (10) 

(H2). This increase keeps the weight close to the 
body’ center of gravity because this process leads to the 
acquisition of positive acceleration after the explosion 
process, which appeared in the second pull phase and for 

reaching full extension mode (Ismail, 1996). (11) The best 
height was recorded by the experimental group in the 
two post-tests using the assistant tool, which contributed 
to the increase in the height of this point. This is a 
positive case achieved by the weightlifter during the 
weightlifting (Gondin et al., 2005). (12)
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(H3), making an obvious improvement in the 
performance of both groups. This is attributed to the 
training method used which reduced the rate of that 
increase. (13) So, the low level of this variable leads to 
an increase in the weightlifter’s quick drop to the squat 
position. (H3) reduces the value of (D3) and this is a 
positive case. The experimental group that worked on 
comparative training recorded an improvement in this 
variable. (H4), its value in the pre-test was high, reflecting 
a negative aspect of performance for not employing the 
performance properly and thus attempting to lift the 
barbell from the static position. (H5), the decrease in the 
value of this variable is due to the apparent improvement 
of both groups influenced by the method. There was a 
decrease in the height level of weight as well as using 
this height of barbell to fall under it and not lifting the 
weight to an excessive height more than the appropriate 
one. The experimental group was economical at this 
height because it did not perform excessive heights.

(H6) This improvement is attributed to employing the 
performance correctly, disallowing the weightlifter to sit 
rapidly under the weight as well as reduced effort during 

performance. The improvement of the experimental 
group was better than the control group in the post-test 
due to clearly employing the performance by learning 
it through comparison. This, in turn, contributed to the 
control of the trajectory. (H7), in the post-test, a clear 
decrease was observed in this height, indicating the 
effectiveness of the method. This decrease is to perform 
the phase of arms outspread and dropping well under 
the weight. The experimental group that worked on 
comparative training achieved the lowest percentage. 
Finally. (H8). This represents a negative indicator for 
the failure of the two groups to sit full in the squat 
position. However, there was a decrease in this height 
in the post-test due to the use of effective exercises in 
the training method and similarity of training between 
both groups. The experimental group was better than the 
control group for using the comparative training. This 
is attributed to the decrease in in the height of weight 
in the static point of the squat position, leading to the 
increase in the weightlifter’s balance for the weight is 
close to the platform (Ismail, 1996). This means that the 
degree of stability of objects depends on the height of 
their platform.

Table 4: Results of deviations 

Group D1 D2 D3 D4 D5 D6

Control

Pre-test

Mean 3.62 4.97 9.63 12.26 19.15 16.72

STD.EV 1.01 1.12 1.05 1.44 1.11 1.69

Post-test

Mean 3.99 4.30 4.75 10.55 15.73 15.32

STD.EV 1.41 0.83 2.54 1.63 1.26 1.13

Experimental

Pre-test

Mean 3.66 4.81 9.78 11.90 18.22 15.90

STD.EV 1.12 1.32 1.52 1.71 1.04 0.91

Post-test

Mean 4.80 4 3.53 9 12.99 12.44

STD.EV 0.97 0.63 1.73 1.03 1.08 1.40

(D1) This progress is attributed to that in the two groups, the weightlifters pulls the bar as close as possible to 
their body. The good performance of the snatch is done by forming a trajectory where the weight deviation increases 
towards the weightlifter in the first pull phase (Ismail, 1996). 
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(D2), there was a clear improvement in the levels 
of the two groups due to the use of the training method. 
The increase in the weight deviation in the second pull 
phase away from the imaginary line of gravity leads to 
increase the moment arm and thus increases the torque 
through extending the arm. Therefore, additional force 
is required to control the weight and pull it backward. 
The experimental group, which imitated the training 
environment, recorded fewer ranges than the control 
group, which is a positive case. Hence, the good 
performance of the snatch lift consists of a trajectory 
where the weight deviation is reduced away from the 
weightlifter in the second pull phase (Al-Tikriti, 1985). 

(D3), it is important for the snatch because if this 
distance increases, it may lead to push the center of 
gravity backward to be located near the rear edge of the 
platform (Al-Hashimi, 1988). 

(D3) The improvement of the two groups is 
attributed to the training method and the use of the 
typical trajectory in training and movement control 
led to the approximation of this distance as much as 
possible to the imaginary gravitational line and thus the 
weightlifter’s balance.

(D4)This improvement is attributed to that the 
weight is close to the gravitational line, which reduces 
the width of the snatching arc and makes the weight in 
a better balance state (Ismail, 1996). The two groups 
did not perform excessive curvature in order to increase 
balance (Al-Tikriti, 1993).

(D5)This led to bring the weight close to the 
imaginary line of gravityThe experimental group was 
the best in the post-test because of the effectiveness of 
imitating the training environment, which contributed to 
reducing the errors of this deviation and achieving better 
balance. 

(D6)the small size of this arc helps to maintain 
balance because of the closeness of the center of gravity 
to the platform and thus achieve the best achievements 
(Ismail, 1996). This led to better learning and mastery of 
the curves that make up this arc and thus the weightlifter’s 
balance and the good technical performance of the lift to 
achieve the best achievement.

Conclusions

· Comparative training has a positive effect on 
the achievement of the snatch. 

· Comparative training has effect on the equality 
of the mechanical variables of trajectory of the snatch 
(heights and deviations) for both groups. 

· Comparative training has led to reducing the 
time and effort of the training process. 
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Abstract

The research included several topics, where the two researchers touched on the introduction and importance 
of the research in the first section, as all sources and research confirm the importance of using weights in 
training programs because of their importance in developing working muscles, especially in activities of 
jumping and jumping and thus reflected positively on achievement, as for the problem of research lies inferior 
The level of achievement for the effectiveness of the long jump, especially in the local championships, due to 
the lack of use of modern methods and means in the training curricula, especially the weighted ones, which 
negatively affected the achievement. The third was the methodology of the research, where the researchers 
used the experimental method to suit the nature of the problem. As for the research sample, they played the 
Diwaniyah clubs with the strong games of the long jump for the applicants and the participants in the Iraqi 
championships. As for the statistical methods, the researchers used the appropriate statistical means that are 
compatible with the research paragraphs. The results are according to a solid scientific method to reach the 
most important treatments and solutions, as for the mass The fifth urge was to include the most important 
conclusions and recommendations, as it became clear that weight training exercises an effective role on the 
angles of the body, the movement path, and the achievement.

Keywords: Different weights, resistances, bending the muscles of the lower limbs, the achievement of the 
long jump contestants 

Introduction

The sciences of physical education have achieved 
a nominal development in quantity and quality and the 
science of training is one of these sciences, which took 
the most space to reach the level of human miracles in 
sports, (1) including the activities of athletics because it 
is based on scientific foundations subject to principles 
and laws. Athletes of all categories and the development 
of their physical abilities, and that training is not in one 
way and thus leads the athlete to boredom, as athletics 
are among the games that researchers have included 
in many studies and research to develop the results of 
athletes and upgrade them towards better and better. (2) 
In terms of competition and kinetic performance as this 
event deals with the maximum effort of the competitor 
with the accuracy of performance from the first moment 
of approaching to landing in the pit, and because this 

event is one of the old activities that entered the Olympic 
Games curriculum since its inception, (3) it was necessary 
to develop this event through modern technologies 
through Ways and means and among these methods and 
means is the use of weighting with different resistances 
of the lower parties The long jump raced to reach the 
strengthening of the lower extremities and as a result, the 
high achievement emerged. (4) Hence the importance of 
research in knowing the effect of using different weights 
and resistances on the lower ends of the long jump and 
achievement runners.(5)

Practical Part

Because we are one of the athletics trainers and 
through our field follow-up we noticed there is a 
fluctuation in the level of completion of this event due 
to the lack of use of modern methods and means in 

DOI Number: 10.37506/ijfmt.v15i3.15660
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training and how to legalize these means to reach the 
desired goal, which is the required achievement. What 
the countries of the world have achieved and as a result 
of not using such methods in this event, the researchers 
decided to apply this method, which is the method of 
weighing different resistances to develop the strength 
of the lower extremities to raise the level and achieve a 
better level of achievement in this activity. (6)

The research aims to: -

- Knowing the effect of using weights with 
different resistances on the lower ends of the long jump 
effectiveness contestants

- Knowing the best types of resistors for the lower 
ends of the long jump event contestants

The approach is the method followed by the 
researcher in his study of a problem to explore the truth 
(1)

The two researchers used the experimental method 
to suit the nature of the problem, as experimentation 
is one of the most efficient means to reach reliable 
knowledge (2)

Community and sample research:

The research sample was deliberately chosen from 
the Diwaniyah clubs of Qadisiyah governorate with 
strong games from the long jump contestants for the six 
applicants of 20 years and over, and because they are 
from one category and expose them to the same training 
curriculum, it is a homogeneous sample. (7)

The Exploratory Experience:

The exploratory experiment is practical training 
for the researcher to find himself on the negatives 
and positives during the conduct of the tests, and the 
exploratory experiment is a preliminary experimental 
study that the researcher conducts on a small sample 
of contestants before conducting his research to test 
the research methods and tools, where the exploratory 
experiment was conducted on 6/20/2020 hour Fourth, 
and on the fields of the Diwaniyah Sports Club, and 
three contestants of the same members of the research 
sample, to identify the following:

1- Ensuring the suitability of the tests and the 

accuracy of their procedure

2 - Ensure the safety of the weight bags

3 - Determining the obstacles facing the researcher 
and the assistant work team during the performance of 
the tests. The researchers have verified the validity of 
their research tools as the tests were appropriate for the 
research sample. (8)

Designing Training Curricula:

The two researchers developed a special training 
program for heavy bags with various resistances that 
included (16) training units applied to the research 
sample within (8) weeks and at (2) training units per 
week at a rate of (90) minutes per training unit as shown 
in Appendix (1). The training program is from 1/7/2020 
until 1/9/2020

Pre-test:

The pre-test was conducted on 6/30/2020 at exactly 
four o’clock in the afternoon, with three attempts for 
each contestant, without the heavy bags, to know the 
achievement of each contestant and on the track of the 
Diwaniyah Sports Club

Post-test:

The post-test was conducted immediately after 
completing the application of the training curriculum, 
i.e. after the completion of the eight weeks prepared by 
the two researchers, where the two researchers tested the 
research sample on 9/2/2020 and at exactly four o’clock 
in the afternoon on the same track of the Diwaniyah club 
and under the same conditions and the achievement was 
recorded for the sample members.

Statistical means

Researchers used statistical methods in the (SPSS) 
program

Results

Presentation, analysis and discussion of the results 
of the pre and post-tests in the study variables among the 
research sample members 
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Table (1). shows the arithmetic mean, standard deviations, and the calculated and tabular (T) value in the 
pre and post-tests among the subjects of the research sample

Variables
unit of 

measurement

Pre-test Post test

(t) 
calculate

Significant Statistical 
Result

Mean
STD.
EV

Mean
STD.
EV

Angle of 
departure

Degree 36.85 26.70 35 28.86 0.115 1.128 insignificant

The angle of 
advancement

Degree 53.90 25.00 4.5 1.04
4.93

0.000 significant

The angle of 
inclination 
of the body 

during 
propulsion

Degree 13.15 1.62 35 27.05
2.97

0.009 significant

The knee 
angle during 

thrust
degree 156.68 5 70.46 16.81 9.18 0.000 significant

Achievement Meter 5.20 1.02 6.35 1.99 5.72 0.000 significant

Through Table (1), the statistical values   of the pre 
and post-tests can be observed, as it was found that the 
starting angle in the pre-test reached (36.85) and with 
a standard deviation (26.70). As for the post-test, the 
arithmetic means reached (35) with a standard deviation 
(28.86). (T) computed reached (0.115). As for the tabular 
value of (T), it reached (2.571) at the level of significance 
(0.05) and since the calculated value of (T) is smaller 
than the value of (T), this indicates the insignificance 
of the differences between the two tests. The stand-up 
angle test for the pre-test reached the arithmetic mean 
(53.90) and a standard deviation (25.00). As for the 
post-test, the arithmetic means reached (4.5) and with a 
standard deviation (1.04). As for the calculated T value, 
it reached (4.93) and the tabular amount reached (2.571) 
At a significance level (0.05) and since the calculated 
value of (T) is greater than the tabular value of (T), this 
indicates the significance of the differences between the 
pre and post-tests and in favour of the post-test. With a 
standard deviation of (1.62), in the post-test, the mean 
was (35) and b Standard deviation (27.05) As for the 
calculated value of (T) it reached (2.97) and the tabular 
value of (T) (2.571) at the level of significance (0.05) 
and since the calculated value of (T) is greater than the 

tabular value of (T), this indicates the significance of the 
differences between The pre and post-tests are in favour 
of the post-test. As for the variable (knee angle during 
thrust), the arithmetic mean in the pretest was (156.68) 
and with a standard deviation (5.00). In the post-test, the 
arithmetic means reached (70.46) and with a standard 
deviation (16.81). The calculated value reached (9.18) 
and the tabular value of (T) reached (2.571) at the level of 
significance (0.05) and since the calculated value of (T) 
is greater than the tabular value of (T), this indicates the 
significance of the differences between the pre and post-
tests and in favour of the post-test or in The achievement 
variable for the pre-test reached the arithmetic mean 
(5.20) with a standard deviation (1.02). In the post-test, 
the arithmetic means reached (6.35) and with a standard 
deviation (1.99), where the calculated value of (T) was 
(5.72) and the tabular value of (T) (2.571). Since the 
calculated value of (T) is greater than the tabular value 
of (T), this indicates that the significant differences 
between the two tests before J and the post and in favour 
of the post-test. (9)

The Results

Through our observation, Table (1), it was found 
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that there are significant differences in the angle of 
advancement, the angle of inclination of the body 
during the push and the angle of the knee during the 
push and the achievement, while there were non-
significant differences in the angle of departure, as the 
researchers see that these significant differences for the 
aforementioned variables are due to the vocabulary of 
the training curriculum that was used In it weight training 
exercises, as these exercises played an influential role 
on strengthening and speeding the lower limbs of the 
contestant through the occurrence of a change in the 
angle of the body, which affects the stage of elevation, 
as well as that the number of repetitions, interstitial 
comfort and time of performance were appropriate 
and consistent with the capabilities and capabilities of 
the members of the sample as well as the distribution 
of these exercises according to a specific goal It is the 
distribution of the forward and upward momentum, 
which begins at the end of the final step of the proximity 
run, because it is the link between the rise and the flight 
with the compatibility of the working parts of the plan of 
upgrading, as this helped to take correct angles and have 
a positive effect, as the hopper seeks as much as possible 
to the rapid push and the occurrence of an internal 
feeling towards The higher and the rapid weighting of 
the arms and legs will help to push and rise well, by 
touching the whole ground and hitting The strength rise 
plate, which depends on the strength of the leg muscles 
while standing up, which gives the extension muscles in 
the rising leg joint a longer time to accelerate the body 
as a result of heavy exercises (9)

Conclusions:

1 - That weight training has had an effective and 
positive role for somebody angles from a mechanical 
point of view and the achievement of the effectiveness 
of the long jump.

2 - The exercises used in the training curriculum 
had a clear role in the movement path of effectiveness 
and the development of the potential of the players and 
achievement 0 
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Abstract

After the development in the level of mathematical achievement in its first version, it is the feature in the 
lives of peoples because numbers of players and raising their technical, physical, plans and psychological 
levels are the main goals for which training programs are built, especially attention to qualities more than 
others, such as strength distinguished by speed and speed of movement here, the importance of research 
varies. The most important importance of research. As for the most important characteristic of speed and 
kinetic speed, playing lines. As for the most important researcher, focusing on the page distinguished by 
speed and kinetic velocity and for all lines of play. 

Keywords: Physical traits , Futsal football, Comparative study. 

Introduction

After the development in all parts of life, it is the 
defining feature of our era, which made sports games a 
prominent place in the life of nations and peoples. Many 
occasions and occasions appeared in the various games 
for mankind and these games that occupied the position 
of one people at all levels, whether at the level of official 
tournaments or Activities and practices of this game.(1)

The development of the five-football game is one 
of the games of a varied nature. Integration in defence 
and attack: Providing a high level of performance, good 
playability and mastering the arts of game playing an 
important issue in the five-football game depends on 
the availability and availability and availability of the 
qualities and units that need to be provided. (2)

The choice fell on two important physical 
characteristics in the game, namely strength and speed 
of movement. (3)

You accumulate to reveal a set of different playing 
lines in the five footballers, one of which shows the two 
characteristics more than the influence of the other.

The concerts begin in one year, beginning with the 
party and the dance between solo and group play.

Sports Activity Finder in Football Game. Speed   and 
kinematic characteristics are present in some of these 
lines.

Search for the following: -

1- Identify the level of force distinguished by the 
speed of the player of the Diwaniyah education national 
team in the five football matches

2- Knowing the level of kinetic velocity for the 
players of the Diwaniyah education team in football five

3- Identify the differences between the lines of 
playing football in a characteristic of speed for the 
players’ team of Diwaniyah education in football five

4- Identify the differences between the different 
playing lines in the characteristic of the kinetic velocity 
of football for the Diwaniyah Education Team in the 
Five

The research sample:

The research sample was chosen by the deliberate 
method and was represented by the players of the five-
football team for raising Al-Diwaniyah, which amounted 
to (10) players out of (12) players who participated in 
the qualifiers. Thus, the sample constituted 75% of the 
original total.

DOI Number: 10.37506/ijfmt.v15i3.15662
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Tests used: 

1- Wide jump stability test

The purpose of the test: - To measure the force 
characteristic of the velocity of the two men

- The tools used: - A suitable place for jumping (5 
m) with a length of (3.5 m), and it should be made flat

Performance Specifications:

The laboratory is standing behind the starting line 
and the feet are slightly apart and parallel so that the 
metatarsal of the feet touches the starting line from the 
outside, and the laboratory begins by swinging the arms 
backwards from bending the knees and leaning forward 
slightly, and then it jumps forward as far as possible by 
extending the knees and pushing the feet with the arms 
swinging forward.

- Recording: - The measurement is from the starting 
line to the last part of the body touching the ground 
towards this line. The laboratory will be given a good 
attempt.

2- Choose to move the ball for a distance (50 meters)

The purpose of the test: - To measure the kinematic 
velocity

- Tools used: football, stopwatch

- Performance specifications: - The player stands 
with the ball behind the starting line and when given the 
signal to start the player runs the ball so that it remains 
under his control to the finish line (50 m)

Scoring: - The time closest to the second is calculated 
from the moment he was given the signal to start, the 
player runs the ball so that it remains under his control 
to the finish line. (4)

Statistical means

Researchers used statistical methods in the (SPSS) 
program

Results

Presentation and discussion of the results of the 
differences between the lines of play in the five football 
matches in the characteristic of kinetic strength 

Table (1). Shows mean values, standard deviations, and search variables

Play lines
kinetic velocity force characteristic of speed

Mean STD.EV Mean STD.EV

Defense line 3,53 0,38 2,20 0,19

The mean line 3,48 0,3 2,16 0,009

Attack line 3,59 0,11 2,18 0,004

Table (1) shows the values   of the arithmetic mean 
and the standard deviations of the different playing lines 
in the five-way football in the two characteristics of 
the kinetic velocity and the characteristic force of the 
velocity, where the defensive line players achieved in 
the kinetic velocity in arithmetic mean of (3.53) with 
a standard deviation (0.38) and in the characteristic 
strength With the speed they achieved (2.20) and a 
standard deviation (0,19). The midfield players achieved 

an arithmetic mean of (3.48) with a standard deviation 
(0.3) and in a force characterized by the speed they 
achieved (2.16) and a standard deviation (0,009). The 
offensive players achieved an arithmetic mean of (3.59) 
and a standard deviation of (0.11) in kinetic velocity, 
while in the strength distinguished by the speed they 
achieved arithmetic mean of (2.18) with a standard 
deviation of (0.004). (5) 
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Table (2). The results of the variation show the playing lines in the five-footed football in the characteristic 
of kinetic velocity

Source of contrast Sum of squares
Degrees of 
freedom

Average squares F value Indication

Between groups 0.198 2 0.099

0.469 Insignificant

Within groups 2.534 12 0.211

From Table (2), which shows us the calculated and tabular value of (F) and the significance of the differences in 
the velocity characteristic between the different playing lines in the five footballers, it becomes clear that there are 
no statistically significant differences between the lines of play in this characteristic, meaning that the level of the 
players are close in all Lines of play, but this type of speed often represents closed movements that perform once and 
end, such as the movement of kicking the ball, correction and dialogue with the ball, meaning that each movement 
skill or line of play has a certain movement speed and the researcher attributes this to that all players undergo the 
same physical exercises without distinguishing between a line He played and another, which brought them close. (6)

Presenting and discussing the results of the differences between the playing lines in the five-year football 
in the characteristic of distinctive strength and speed:  

Table (3). shows the calculated and tabular value of (F) and the significance of the differences in the 
characteristic strength characteristic of speed.

Source of 
contrast

Sum of squares
Degrees of 
freedom

Average squares F value Indication

Between groups 4.232 2 2.116

1.67 Insignificant

Within groups 15.233 12 1.27

From Table (3), which shows the calculated 
and tabular value of (F) and the significance of the 
differences in the characteristic strength characteristic 
of speed between the different playing lines of the five 
footballers, and we note that there are no statistically 
significant differences between the lines of playing 
in this characteristic, that is, the five football players 
of the national team Al-Diwaniyah education on their 
different playing lines, except that they have roughly 
the same level of strength characteristic of speed, and 
the researcher attributes that players practice the same 
physical exercises both at the time of training and even 
outside it. (7) 

Conclusion

In light of the results that have been reached, the 
researcher has reached the following conclusions: 
The five football players of the Diwaniyah education 
team have a good movement speed, ranging between 
(3.48 - 3.59 / s). The five-legged football players of the 
Diwaniyah education team possess the distinctive speed 
of the two men, ranging between (2,16 - 2,20) kg. There 
is no discrepancy in the different playing lines in the five 
soccer games in terms of kinetic velocity. There is no 
discrepancy between the different playing lines in the 
five football matches in terms of strength and speed 
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Abstract

Background: Normal average core body temperature had been established at 37 ºC since nineteenth century. 
However, recently many researchers point to a decrease in the average normal human body temperature, 
bellow this level, in certain communities.

Methodology: A cross sectional study involved 504 individuals been conducted in private clinics, in 
Baghdad - Iraq, over period extended from 7 \ 11 \ 2020 - 30 \ 12 \ 2020.

Objective: to show if there is a drop in human core body temperature in Iraq or not.

Results: human core body temperature drop, in Iraq, bellow standard levels. 

Keywords: Core Body Temperature, Living, Iraq, Private Clinic in Baghdad, Applied Study 

Introduction

Body heat is generated by basal metabolic activity & 
muscle movement, and lost by conduction, convection, 
evaporation and radiation1.

The temperature of the body’s deep tissues—the 
“core” body temperature—usually remains strictly 
fixed, within ±1 °F (±0.6 °C), except when an individual 
suffers from febrile disease. The skin temperature, in 
contrast to the core body temperature, elevated and 
diminished in accord with the change in temperature of 
the surroundings2.

Since nineteenth century, core body temperate of 
37 ºC considered to be the normal average core body 
temperature in human3. This value was established for 
1st time, as standard “norm” for human, by Sir. Carl 
Wunderlich - a German physician4, 5.

Normal core body temperature from mouth can 
range from 35.8 ºC - 37.2 ºC6. But, those from ears and 
rectum are 0.5 °C higher and that from axilla is 0.5°C 

lower. Core body temperature subjected to diurnal 
variability, the lowest readings being measured during 
early morning while maximum between 6 - 10 P.M7.

There is a complicated mechanism, within human 
body, that serves to keep core body temperature within 
the thermal neutral zone. This mechanism involves: 
thermoreceptors in the skin and the medial preoptic 
and anterior hypothalamic nuclei8. An elevation in 
temperature of the blood flowing through preoptic 
hypothalamic area stimulates activity of temperature- 
sensitive neurons, whereas a lowering in temperature 
inhibits their activity. Thus, these neurons control 
mechanisms for elevating or lowering body temperature2.

However, at our present many researches point to a 
decrease in the average normal human body temperature, 
bellow 37 ºC, in certain communities. The reasons for this 
could be less inflammation among today’s population9. 
For that certain scientists suggesting to set average core 
body temperature from [36.7 ºC - 37 ºC]2. 

DOI Number: 10.37506/ijfmt.v15i3.15663
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Objectives

The aim of this study is to show if afebrile Iraqi 
citizens from Arabic nationality, who live inside Iraq, 
undergo decline in their core body temperature bellow 
the standard level of 37 ºC or not, & if it crosses, even, 
bellow the recently suggested level of 36.7 ºC or not.

Other intend is to show if their core body temperature 
shows significant drop bellow lower limit normal value 
of 35.8 ºC or not. 

Methodology

A purposive study sample of 504 individuals have 
been included in this cross sectional study. This sample 
was collected in private clinics in Baghdad - Iraq, over 
period extended from 7 \ 11 \ 2020 - 30 \ 12 \ 2020.

Two electronic thermometer devices were used 
in this study. First device is a Laser thermometer 
manufactured by “mesilife”, model “DT-8806”. It reads 
from forehead. The 2nd is ear thermometer manufactured 
by “beurer”, model “FT58”.

Body temperature of each individual in this sample 
was assessed on 2 occasions, at 15 minutes interval. 
Each of these 2 occasions was executed by one of the 2 
different Laser devices. 

Measurements of body temperature had been 
conducted in a humidified room at 25 ºC. Room 
humidified at this temperature via air conditioning 
device, model “Balsan BS-H126UAJ3”.

Each person included in the sample of this study 
waited for at least 30 minutes in the rest room before 
measuring her/his temperature.

Measurements of temperature in this study executed 
between 5:00 P.M - 8:00 P.M local Baghdad time, which 
correspond to 2:00 P.M - 5:00 P.M G.M.T.

Inclusion criteria: 18 years old & above, Iraqi who 
is living inside Iraq & being from Arabic nationality, not 
febrile, & within normal range of body weight.

Exclusion criteria: all individuals bellow 18 years 
old, non Arabians (like Kurdish), Iraqi who living 
outside Iraq, any non-Iraqi (Arabic or non-Arabic), 
female at time of ovulation, febrile patients, above or 

bellow normal range for body weight, & any person 
who has one or more of risk factors of hypothermia 
which include1: age extremes (elderly, neonates), 
environmental exposure (occupational, sports-related, 
inadequate clothing, immersion), toxicologic and 
pharmacologic (Ethanol, Phenothiazines, Barbiturates, 
anesthetics, neuromuscular blockers, antidepressants), 
Insufficient fuel (malnutrition, marasmus, kwashiorkor), 
endocrine-related (diabetes mellitus, hypoglycemia, 
hypothyroidism, adrenal insufficiency, hypopituitarism), 
neurologic (cerebrovascular accident, hypothalamic 
disorders, Parkinson’s disease, spinal cord injury), 
& multisystemic (trauma, sepsis, shock, hepatic or 
renal failure, carcinomatosis, burns and exfoliative 
dermatologic disorders, immobility or debilitation).

Frequencies & percentage have been used as a mean 
of statistics in the study.

The forma used to record cases documented the 
name, sex, age, area of residency within Iraq, body 
weight, menstrual history (to exclude time of ovulation), 
& body temperature.

An ovulation calendar online site10 had been 
utilized, during this study, to calculate time of ovulation 
in female members of the sample. 

Results

The results of this study are demonstrated in the 
following charts & table: 

Table 1: Positive Findings* (Total number = 504).

Bellow 37 ºC Percentage

426 84.52%

Bellow 36.7 ºC Percentage

293 58.14%

Bellow 35.8 ºC Percentage

6 1.19%

* Cases bellow 35.8 ºC automatically considered 
with those bellow 36.7 ºC & those bellow 37 ºC. Cases 
bellow 36.7 ºC automatically considered with those 
bellow 37 ºC. 
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Discussion

The inclusion of individuals in the sample of this 
study was done regardless sex & age. The sample’s 
cases were collected according to the current inflow of 
patients to the private clinic at time of collection.

Female to male ratio, in this sample, was nearly 1.1.

47% of the sample (238 cases) lied within “young 
adult” age group, while 27% (138 cases) belonged 
to “middle age” group. Only 1% (7 cases) came from 
“old” age group. This is attributed to the fact that life 
expectancy of population in Iraq is bellow 75 years (71.1 
years for both sex combined, 73.2 years for female & 
69.0 years for male)11.

The study showed current drop in core body 
temperature of human bellow both values of 37 & 
36.7 ºC. The drop bellow standard value of 37 ºC was 
more frequent than that bellow value of 36.7 ºC. This 
evidenced by the fact that 426 cases (84.52%) of sample, 
showed drop in their core body temperature bellow the 
standard value of 37 ºC, while 293 cases (58.14%) of 
sample showed such drop bellow the value of 36.7 ºC.

Only 6 cases (1.19%) of sample showed drop in their 
core body temperature bellow lowest limit of normal 
rage of human core body temperature (35.8 ºC).

This drop in core body temperature is consistent 
with study by Myroslava Protsiv, Et al12, 13, 14 & study 
by Michael Gurven, Et al4, 15, 16.

The fact that Iraq; currently; has poor health 
services infrastructure, hot environment, no advanced 
technology for assisting in control body temperature, 
& being an endemic area for many infectious diseases; 
with taking in consideration that our study conducted 
during COVID19 pandemic attack on Iraq, this 
suggest that the drop of human core body temperature 
not only happening in USA & UK, but also in hot & 
underdevelopment countries. This consistent, again, 
with already mentioned study by Michael Gurven, Et al.

The study findings recommend from our colleagues 
to perform further studies in north Iraq to evaluate this 
phenomenon in Iraqi citizens from Kurdish nationality, 
so that picture of drop in core body temperature in Iraq 
could be more complete. 

Conclusions

Human core body temperature in Iraq drops bellow 
standard values. The drop bellow 37 ºC is more frequent 
than that bellow 36.7 ºC.

The value of 37 ºC should not be used further as 
standard level for normal human average core body 
temperature - at least in Iraq.

The drop in human core body temperature ongoing 
not only in highly developed countries, but also in hot 
& underdeveloped areas of glob where health services 
are poor & infections remain endemic & comprising 
significant magnitude of morbidity & mortality. This 
discords with the assumption9 which suggest that 
improvement in life conditions & health services 
with subsequent lowering in rate of infections within 
community, are enough to explain such drop. This 
consistent, again, with the study by Michael Gurven, Et 
al, already mentioned. 
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Abstract

Breast cancer is the most important and frequently diagnosed cancer among women worldwide. The CTLA-
4 is a member of Immunoglobulin super family and binds to the CD80 and CD86 co-stimulatory molecules.
(binds to CD80/86 on APCs with a higher affinity than CD28, thereby inhibiting co-stimulatory signals.
CTLA-4 (Gene ID:1493, MIM number: 123890) is a new member of the immunoglobulin super family 
known as insulin-dependent diabetes mellitus 12 (IDDM 12) ,and cluster of differentiation 152 (CD152).
The CTLA-4 protein consists of a 37 amino acid leader peptide, an extracellular immunoglobulin (Ig) V like 
domain or the ligand-binding domain (116 amino acid), a hydrophobic trans membrane region (37 amino 
acid), and a cytoplasmic domain. The aim of the present study of the association of CTLA-4 serum level 
and polymorphism with breast cancer in Iraqi women suffers from breast cancer. Materials and Methods: 
peripheral Blood samples were collected from 45 Iraqi patients women diagnosed with breast cancer patient, 
and 45 healthy women were matched with patients as a control. ELISA technique has been used to determine 
the serum level of sCTLA-4.The polymerase chain reaction (PCR) performed on 45 patients and 45 control, 
to determine the genetic variation in the +49 exon 1 region of CTLA-4 gene. Results: the serum level 
of understudying groups recorded an non-significant difference increasing in the serum level of CTLA-4 
under (p>0.05). in mean ± SE (3.17 ± 0.82 ng/ml) patients as compared to control (2.72 ± 0.29 ng/ml) 
under (p>0.05). Genetic polymorphism of CTLA.4 gene (rs231775) which illustrated the distribution of 
genotypes of CTLA.4 in patients and control. The heterozygous genotype AG recorded high frequency in 
patients (35.56%) than control (0.00%) with a highly significant difference under (P<0.05). Homozygote 
genotype AA recorded high frequency in control (95.56%) than patients (64.44) and has a highly significant 
difference, and the homozygous genotype GG frequency (0.00%) was non- significant in patients compared 
to control (4.44%). The allele frequency for allele A was (0.82%) in patients compared with control (0.96%) 
while for the frequency of allele G was (0.18%) in patients compared with control (0.04%) with a significant 
difference. Conclusion: elevation of serum concentration of sCTLA-4 could consider as a clinical biomarker 
for prognosis breast cancer. There are some difference noticed in CTLA-4 gene with SNP (rs231775A/G) 
which showed a significant differences between patients and control, A allele of SNP (rs231775A/G) may 
have role to prevent the risk of breast cancer in Iraqi females, while allele G has an etiological fraction.  

Keywords: CTLA-4, Iraq, Breast cancer, Women 

Introduction

Breast cancer is the most important and frequently 
diagnosed cancer among women worldwide in 
developing countries, it is considered the leading 
cause of cancer-related deaths . It is affecting women 
worldwide with an increasing incidence from (26.6/100 

000) in the year of 2000 to (31.5/100 000) in 2009. 
Although it was reported that the disease incidence is 
higher in the developed countries than in the developing 
ones, however, in Iraq breast cancer incidence increased 
significantly from (30/100 000) to (40 /100 000) in the 
period between 2006 to 2012 2.
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Cluster of differentiation 152 (CD152), also known 
as cytotoxic T lymphocyte-associated protein 4 (CTLA-
4), is a homologue of CD28, and functions as an inhibitor 
receptor for B7)CD80/CD86) which is a co-stimulatory 
molecule on mature antigen-presenting cells 3,4. CD152 
acts as a negative regulator of T cells involved in 
antitumor immune responses 5., and its blockade can 
promote immune responses 6, and reject tumors 7. 

The hypothesis has been put forward that CD152 
may attenuate the antitumor responses and increase 
cancer susceptibility via elevating the activation 
threshold of T cells in early stage of tumorigenesis 
8. Cytotoxic T-lymphocyte antigen‐4 expressed by 
Treg cells impairs maturation of APCs, such as DCs, 
by binding to CD80/86 9. The CTLA-4is amember of 
Immunoglobulin superfamily and binds to the CD80 
and CD86 co-stimulatory molecules.(binds to CD80/86 
on APCs with a higher affinity than CD28, thereby 
inhibiting co-stimulatory signals.However, CTLA4 can 
interact with B7 ligands with a 20-to 50-fold higher 
affinity than CD28 10. The balance between CD28 
and CTLA4 signaling is important for the regulation 
of immune response. B7–CD28 interactions induce 
T-cell proliferation, differentiation and survival; in 
contrast, CTLA4 negatively affects proliferation and 
activation of T-cells 11. For CTLA4 inhibitory effects 
on T-cell functions, it has to compete with the co-
stimulatory CD28 molecule in tems of interacting with 
their commonB7 ligands 12. It is believed that because 
regulatory T (Treg) lymphocytes, particularly bearing 
CD4+CD25+ forkhead box P3, and natural killer 
cells may cause cancer immune evasion through the 
suppresion of antitumor immune responses, blocking 
the activity of Tregs may improve the efficacy of tumor 
vaccines or immunotherapy of cancer 13.

In addition, CD80/86bound to CTLA‐4 can be 
physically transferred from APCs to the surface or the 
cytoplasm of Treg cells by trogocytosis (14).CTLA-4 

(Gene ID:1493, MIM number:123890) is a new member 
of the immunoglobulin superfamily known as insulin-
dependent diabetes mellitus 12 (IDDM 12) 15, and 
cluster ofdifferentiation 152 (CD152) 16. It is mapped to 
chromosome 2q33 with a nucleotide size of about 6.2 kb 
and consists of four exons and 3 introns 17. The CTLA-
4 protein consists of a 37 amino acid leader peptide, an 
extracellular immunoglobulin (Ig) V like domain or the 

ligand-binding domain (116 amino acid), a hydrophobic 
transmembrane region (37 amino acid), and a cytoplasmic 
domain 118,19. In this regard, significantly increased 
expression ofCTLA-4 protein and mRNA have been 
shown in individualscarrying thymine at position −318 
of theCTLA4 promoter (T-318) and those homozygous 
foradenine at position 49 in exon 1 (20).Apart from 
polymorphism studies, a native soluble form of CTLA4 
(sCTLA4), an alternate transcript of CTLA4 gene 
encoding a protein without a transmembrane region, was 
described in human serum (21, 22). It has important roles 
in immunoregulatory functioning 22,23. The serum level 
of sCTLA4 increases in various autoimmune diseases 
(21), as well as in some cancer types, including breast 
cancer 24. According to the all above the present study 
designed to evaluate the association of CTLA-4 serum 
level and its polymorphism with breast cancer in Iraqi 
patient women.

Materials and Methods 

Blood samples were collected from 45 Iraqi 
patient women diagnosed with breast cancer from the 
Oncology Teaching Hospital of the Medical City, there 
were 45 patients with an age average (30-70), As well 
as 45 match ages of the apparently healthy women 
from different area of Baghdad, during the period from 
September 2019 to February 2020. The volume of 5 ml 
of peripheral blood samples was collected by disposable 
syringe and divided into two parts; 2 ml in EDTA tube 
and 3 ml in gel tube left for half an hour, then centrifuged 
for 15 minutes at 3000 RPM, serum was transferred into 
2ml Eppendorf tubes and stored at -20ºC for further 
analysis. The main data collected from patients in this 
study were: age, weight, tumor primary site, tumor type, 
stage and histological grade.Serum level of CTLA-4 was 
measured by using an ELISA technique (Human CTLA-
4 ELISA Kit, , Elabscience, China). 

DNA extraction and Polymorphism Genotyping

Total genomic DNA extracted from the whole blood 
was applied using G-spin™DNA Extraction Kit (Intron 
biotechnology, Korea). Then, DNA concentration and 
purity were measured by Nanodrop. DNA bands were 
visualized using UV light after electrophoresis in a 2% 
agarose gel in 100 volts for 1:30 hour. Extracted DNA 
samples were stored at - 20Co for furthered used. The 
polymerase chain reaction (PCR) performed in a 25μl 
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reaction mixture, pre-mix 5μl (Intron, Korea), 2μl 
DNA, 2μl of each primer and 16μl of distilled water. 
The primer sequence of the CTLA-4 shown in (Table 
1). The program of PCR reaction as shown in (Table 
2). The length of PCR product was 162bp.Enzyme 
BbvI were used for detection of genotype using RFLP. 
Visualization of digestion products was under ultraviolet 
light after agarose gel electrophoresis. PCR conditions 

for CTLA4 +49 A>G were initially a melting step of 45 
s at 95˚C, then 35 cycles of 45 s at 94˚C, 45 s at 55˚C 
and 45 s at 72˚C, and finally an elongation step of 5 
min at 72˚C. The PCR products (162 bp) were digested 
with BbvI restriction enzyme (65˚C for 3 hours). The 
digested G allele yielded 88 bp and 74 bp fragments and 
undigested A allele yielded 162 bp fragment. 

Table 1: sequence of the primers utilized in this study.

Primers Sequences (5`→3`) Product size References

CTLA-4
Forward: 5` GCTCTACTTCCTGAAGACCT- 3`-
Revers:5` AGTCTCACTCACCTTTGCAG- 3`-

162bp 25

Table 2: PCR amplification program CTLA-4 gene (rs 231775).

Steps Temperature (ºC) Time No. of cycles

Initial denaturation 95 ᵒC 3 minutes 1 cycle

Denaturation 95 ᵒC 45 second 

35 cycle
Annealing 55ᵒC 45 second 

Extension 72 ᵒC 45 second

Final extension 72 ᵒC 7 minutes 1 cycle

Statistical Analysis

The data were examined for normality, homogeneity 
and normal distribution, mean ± SE of mean by using 
the IBM SPSS version 26.0 (26). The probability also 
examined by using student T-test and ANOVA table. 
For non-parametric data, Pearson’s chi-square test used 
to calculate the probability. A Pearson’s correlation 
used to determine the relationship between the studied 
parameters. For genotyping and alleles frequencies, the 
odd ratio, 95% confidence interval and Fisher’s exact 
probability calculated by WinPepi version 11.65 (27). 
Such. Online Hardy-Weinberg calculator (28) used for 
genotyping and alleles frequencies calculations

Results and Discussion

Samples collected from patients with median age 

(<40, 40-50, >50) the number and percentages were 
14 (21.21%), 34 (51.51%), 18 (27.27%), respectively. 
The results of the present study showed that, the most 
patients were in age between (40-50 year) represents 
the high frequency was group 51.51%. This study has 
been agreement with several studies which indicated 
that breast cancer was developing an increase in Iraqi 
females after the age 40 years (29, 30). During the period 
from 1991 to 2000 in Iraq the mean age was 45 years and 
no change in the age distribution in the 10year period 
(31). But this time breast cancer developed at an early 
age about 25 (personal communication).

1- sCTLA-4 concentration in serum.
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As shown in (Figure1) which demonstrate the levels of CTLA4 in the serum for patient and control groups 
(Figure1) . The mean ± SE for patient group (3.17 ± 0.82 ng/ml), as compared to control (2.72 ± 0.29 ng/ml) there 
was a non-signifi cant difference increasing in the serum level of CTLA-4 under (p>0.05).

Figure: Serum level of sCTLA-4 in patients as compared with control..

These results were in agreement with several studies 
indicated that the elevation of serum concentration of 
sCTLA-4 may considered as a valuable indicator of 
prognosis in breast cancer (32,25).Another researcher 
pointed that sCTLA4 has been reported to play an 
imperative role in immune regulation by binding with the 
B7 molecules and inducing indoleamine2,3-dioxygenase 
enzyme activity in dendritic cells(33).indicated that 
parts of sCTLA4 function are also mediated through the 
ability of sCTLA4 to compete for B7, thus interfering 
withB7–CD28 ligation. Huurmanet al. have recently 
indicated thatsCTLA4 is able to bind to APCs and inhibit 

the expression of CD80/CD86 as well (34).

2- CTLA.4 Gene SNP(rs231775)Amplifi cation

The region that contain single nucleotide 
polymorphism (SNP) (rs231775) from CTLA.4 gene 
was amplifi ed by PCR, using the extracted DNA of 
each sample of patients with breast cancer and control 
with a specifi c primer under optimum condition, then 
PCR product was electrophoresed on (2%) agarose gel, 
the result showed a single band for each sample with 
molecular size (162bp) as compared with DNA ladder 
bands, fi gure 2.

Figure (2): Gel electrophoresis for PCR product of CTLA.4 gene (162bp) with (M) DNA molecular weight 
marker, samples (1-13) , 2%agarose gel (100v, 1:30 hour)   
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3- Genotype of CTLA.4 Gene SNP(rs231775)

CTLA.4 gene PCR product digested with BbvI 
restriction enzyme, sequence of the restriction (5`-GCT/
CCT-3`) in A allele (restriction fragment blunt ended). 
The polymerase chain reaction- restriction fragment 
length polymorphism (PCR-RFLP) product recognized 

on gel electrophoresis as a homozygote (AA) 162bp 
without any digestion, in the homozygote (GG) two 
different fragments 88bp and 74bp, while threedifferent 
fragments in the heterozygous form (AG) its 162bp,88bp, 
74bp observed in figure (3).

 

Figure (3): Gel electrophoresis of PCR-RFLP product which illustrated genotype of CTLA.4 SNP(rs231775)
on agarose (3%) in (150v, 1hour). The restriction process showed three types of genotype GG (88bp, 74bp), 

AG (162bp, 88bp, 74bp) and AA (162bp). 
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Table(3): Distribution of genotype of CTLA.4 SNP(rs231775) and allele frequency.

CTLA.4 
Genotype 

Patients NO (%) Control NO (%)
Pearson’s chi-

square
P- value 

AA 29 (64.44%) 43 (95.56%) 13.611** 2.2 x 10-4

AG 16 (35.56%) 0 (0.00%) 19.459** 1.0 x 10-5

GG 0 (0.00%) 2 (4.44%) 2.045 NS 0.153

Total 45 45 --- ---

Allele frequency

A 74 (0.82%) 86 (0.96%) 8.10* 4.4 x 10-3

G 16 (0.18%) 4 (0.04%) 8.10* 4.4 x 10-3

* (P<0.05): significant, ** (P<0.01): highly significant, NS: non significant

Genetic polymorphism of CTLA.4 gene (rs231775) 
which was observed with three genotypes (AA, AG, GG) 
as shown in (Table 3) which illustrated the distribution 
of genotypes of CTLA.4 in patients and control. The 
heterozygous genotype AG recorded high frequency in 
patients (35.56%) than control (0.00%) with a highly 
significant difference under (P<0.05). Homozygote 
genotype AA recorded high frequency in control 
(95.56%) than patients (64.44) which was a highly 
significant difference, and the homozygous genotype 
GG frequency (0.00%) which was a non- significant 
in patients compared to control (4.44%). The allele 
frequency for allele A was (0.82%) in patients compared 
with control (0.96%) while for the allele G was (0.18%) 
in patients compared with control (0.04%) with a 
significant difference. These results disagreed with(25)
which founded that the frequency of homozygous (GG + 
AA) variants of CTLA4 +49 A>G was higher in patients 

with breast cancer than in controls, and no significant 
differences were found in the distribution of the 
genotype between patients and controls (p>0.05).These 
results agreed with(35).study on Iranian women patients 
with breast cancer demonstrated that the frequency of 
GG genotype was considerably decreased compared 
with controls.

Results of patients were agreed with expected 
Hardy- Weinberg equilibrium results in patients, while 
in control result was disagreed with expected Hardy- 
Weinberg equilibrium results, and there was a highly 
significant difference between observed and expected 
frequencies(2x10-12)This deviation may due to the small 
sample size overlap marriagesdeviated from Hardy-
Weinberg (Table 4). Since the AA homozygousrepresent 
the common type in patients and control groups so it 
common in the Iraqi population. 
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Table (4): Expected frequencies of genotypes and allele of the CTLA.4 SNP(rs231775) using Hardy- 
Weinberg equilibrium               

Genotypes AA AG GG A G P-HWE

Patients 
Genotypes

Observed no (%). 29 64.44% 16 35.56% 0 0.00%
74

0.82

16

0.18
0.1469

Expected no (%).
30.42

67.60%

13.16

29.23%

1.42

3.16%

Control 
Genotypes

Observed no (%). 4395.56% 0 0.00% 2 4.44%

86

0.96
4

0.04
2x10-12

Expected no (%).
41.09

91.31%

3.82

8.49%

0.09

0.20%

The statistical analysis as showed in (Table 5)
it has been observed that, in patients, the frequency 
of genotype AA recorded odd ratio (OR) (0.08)with a 
confidence intervals (CI) value between (0.02-0.39) 
under (95%)and showed Preventive fraction (PR)(when 
the OR less than one) of the diseases. It showed a high 
significant difference (3.6 x 10-4) according to Fisher’s 
exact probability. The genotype AG recorded OR 
(50.90)with CI between (3.03-854.10) under (95%)and 
show etiological fraction(ET)(when OR more than one) 
of the diseases .It showed a high significant difference 
(6.0 x 10-6) according to Fisher’s exact probability. 

The frequency of genotype GG recorded OR (0.19)
with CI between(0.01-3.96) under (95%)and showed 
Preventive fraction (PR)of the diseases. It showed a 
non- significant difference (0.494) according to Fisher’s 
exact probability. The allele frequency of A showed OR 
(0.22)with CI rang between (0.07-0.67) under (95%)
and showed Preventive fraction (PR)of the diseases. it 
showed a high significant difference (7.7 x 10-3), while 
allele G showed OR (4.65)with CI rang between (1.50-
14.43) under (95%)and show etiological fraction(ET)of 
the diseases. it showed a high significant difference (7.7 
x 10-3) according to Fisher’s exact probability.

Table (5): The statistical evaluations of CTLA.4 SNP(rs 231775) between groups.

CTLA.4 A/G Genotypes OR Fisher’s exact probability
CI

95 %

AA 0.08 3.6 x 10-4 0.02-0.39

AG 50.90 6.0 x 10-6 3.03-854.10

GG 0.19 0.494 NS 0.01-3.96

A 0.22 7.7 x 10-3 0.07-0.67

G 4.65 7.7 x 10-3 1.50-14.43
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The present study illustrates that the higher 
genotyping distribution for CTLA.4(rs231775) gene was 
the genotype AA, which showed the highest percentage 
in patients and control compared with genotypes AG, 
GG which recorded lowest percentage, the chi- square 
recorded a non-significant difference for the GG genotype 
in patients compared with controls while genotype AA 
and AG recorded a highly significant difference.

In regard to the statistical evaluations of 
CTLA.4(rs231775) gene for patients and control, and by 
using Fisher’s exact probability it has been found that the 
genotype AA has, The higher frequency in study groups 
and recorded odd ratio value both the genotypes AA, 
GG(0.08,0.19), respectively, and showed preventive 
fraction in breast cancer patients, the genotype AG 
recorded as etiological fraction in breast cancer patients 
with more than an odd ratio (50.90)the frequency of A 
allele recorded as preventive fraction with odd ratio less 
than one (0.22). While frequency of G allele recorded 
as etiological fraction with odd ratio (4.65)and has 
a significant frequencies of genotypes (AA, AG, ) for 
alleles A and G at CTLA.4 SNP (rs231775) between 
patients and control. While a non-significant difference 
in the frequencies of genotype (GG).These results 
disagreed with the previous study which recorded a non-
significant association between CTLA.4 SNP (rs231775) 
and disease (36).CTLA-4 +49 G/A polymorphism was 
not found to be associated with breast cancer risk in 
North Indian population, and disagreed with(25).Which 
founded that homozygous AA genotype at CTLA4 
+49 A>G is associated with increased susceptibility to 
breast cancer, also results disagreed with(37).Which 
found that the A allele was associated with increased 
risk of many types of cancer, including breast cancer in 
Chinese women. These results were agreed with several 

studies(35,38,37).CTLA-4 +49 G/A polymorphism was 
found to be associated with breast cancer risk. Another 
study on a non-breast cancer women CTLA-4(rs231775) 
polymorphism is known to be associated with the risk of 
colorectal cancer in Chinese but no such association was 
seen in a study on Turkish patients (39,40).According 
to a recent meta-analysis report CTLA4+49A/G 
polymorphism is associated with anincreased risk of 
Hashimoto’s thyroiditis in Asian but not Caucasian 
populations (41).Present result suggest that AA genotype 
could consider as a common type in the Iraqi population.

4- Associated of CTLA.4 in serum level with the 
Genotype 

The present study showed a comparison of CTLA.4 
level according of the CTLA.4 genotype( rs231775)
in patients and control groups. In patients IDC, the 
genotype AA showed a non- significant difference with 
a mean of (3.13 ± 1.0), and in patients ILC, the genotype 
AA showed a significant difference with a mean of 
(10.36 ± 8.95) compared to control (2.76 ± 0.31). As 
well as the genotype AG recorded only in patient group 
IDC with a mean of (1.89 ± 0.25). While the genotype 
GG recorded only in control group with a mean of (1.94 
± 0.39) as shown in (Table 6).           The result of 
the current study showed that the CTLA-4 serum level 
in patients IDC with genotype AA was higher and a 
non-significant difference shown when compared with 
control, and in patients ILC, with genotype AA was 
higher and a significant difference when compared with 
control, this result agreed with the previous study, which 
demonstrated that the mean of CTLA-4 serum level 
was higher in patients with the genotypes AA(25).no 
significant association was found between study groups, 
CTLA4 +49AA genotypic frequency, and sCTLA4 
where sCD28 levels were higher in patients. 

Table (6): The comparison of CTLA.4level concentration according to genotype( rs231775) in patients and 
controls.                      

CTLA.4 A/G
Genotype

AA AG GG

Patients IDC

Mean ±SE
3.13 ± 1.0Aa* 1.89 ± 0.25A ....

Patients ILC

Mean ±SE
10.36 ± 8.95a .... ....
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Control

Mean ±SE
2.76 ± 0.31Aa .... 1.94 ± 0.39B

* The superscript capital letters for the horizontal comparison, while the subscript small letters for the vertical comparison. 
The similar letters stated to non- significant variances, the different letters stated to significant variances

Conclusions

In concluding this study foundnon-significant 
difference increasing in serum level of sCTLA-4 in 
patients compared with control this elevation of serum 
concentration of sCTLA-4 could consider as a clinical 
biomarker in breast cancer female patients. According 
to the results SNP (rs231775) showedassociation 
between breast cancer development and CTLA-4 SNP 
( rs231775) and significant differences between patients 
and control, A allele from (rs231775) SNP may have 
role to prevent the risk of breast cancer in Iraqi females. 
while AG represnt the risk genotype. Further studies 
about the CTLA-4 gene should conducted in order to 
shed a light on the relationship between polymorphism 
and susceptibility for breast cancer. 

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 
were approved under the University of Baghdad and 
all experiments were carried out in accordance with 
approved guidelines. 

References

1-  DeSantis C, Bray F, Ferlay J. International variation 
in female breast cancer incidence and mortality 
rates. Cancer Epidemiology and Prevention 
Biomarkers. 2015 ; (10): 1495-1506.

2-  Majid, R, Hassan, H, Muhealdeen, D. Breast cancer 
in Iraq is associated with a unimodally distributed 
predominance of luminal type B over luminal type 
A surrogates from young to old age. 2017; BMC 
women’s health, 17(1): 27. 

3-  Maker A, Phan G, Attia P. Tumor regression and 
autoimmunity in patients treated with cytotoxic 
T lymphocyte-associated antigen 4 blockade and 
interleukin 2: a phase I/II study. Annals of surgical 
oncology. 2005; 12:1005–1016.

4- Paterson, A, Vanguri, V, Sharpe, A. SnapShot: B7/
CD28 costimulation. Cell. 2009; 137: 974–974 
e971.

5- Antczak, A, Pastuszak-Lewandoska, D. Ctla-4 
expression and polymorphisms in lung tissue of 
patients with diagnosed non-small-cell lung cancer. 
BioMed research international. 2013; 476-486.

6- Vetizou M, Pitt, J, Daillere, R. Anticancer 
immunotherapy by CTLA-4 blockade relies on the 
gut microbiota. Science. 2015.

7-  Higuchi, T, Flies D, Marjon, NA. CTLA-4 
Blockade SynergizesTherapeutically with PARP 
Inhibition in BRCA1-Deficient Ovarian Cancer. 
Cancer immunology research. 2015; 3:1257–1268.

8-  Covreet, A, Coral, S, Nicolay, H, Parisi G. Antitumor 
activity of epigenetic immunomodulation combined 
with CTLA-4 blockade in syngeneic mouse models. 
Oncoimmunology. 2015; 4:e1019978.

9-  Walker,LS.andSansom, DM. The emerging role 
of CTLA4 as a cell‐extrinsicregulator of T cell 
responses. Nat Rev Immunol. 2011; 11:852‐863.

10-  Merwe P, Bodian, DL, Daenke, I. CD80 (B7-1) 
binds both CD28 and CTLA4 with a low affinityand 
very fast kinetics. J Exper Med. 1997; 185: 393-
404.

11-  Chen, L. Co-inhibitory molecules of the B7-CD28 
family in thecontrol of T-cell immunity. Nat Rev 
Immunol. 2004; 4: 336-347.

12-  Masteller E, Chuang, E, Mullen, AC, Reiner, SL, 
Thompson, CB. Structural analysis of CTLA4 
function in vivo. J Immunol. 2000; 164: 5319-5327.

13- Melonia F, Morosinia M, Solaria N. FOXP3 
expressing CD4+ CD25+ and CD8+CD28− 
Tregulatorycells in the peripheral blood of patients 
with lung cancerand pleural mesothelioma. Human 
Immunol 2006; 67: 1-12.

14- Qureshi OS, Zheng, Y, Nakamura, K. Trans‐
endocytosis of CD80 and CD86: a molecular basis 
for the cell‐extrinsic function of CTLA‐4. 2011; 
Science. 332:600‐603.

Cont... Table (6): The comparison of CTLA.4level concentration according to genotype( rs231775) in 
patients and



2346    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

15- Kamel,AM, Mira, MF, Mossallam, GI. Lack of 
association of ctla-4 +49 a/g polymorphism with 
predisposition to type 1 diabetes in a cohort of 
egyptian families. Egypt J Med Hum Genet 2014; 
15: 25-30. 

16- Steiner K, Moosig, F, Csernok, E. Increased 
expression of ctla‐4 (cd152) by t and b lymphocytes 
in wegener’sgranulomatosis. ClinExpImmunol. 
2001; 126: 143-150. 

17- Teft W, Kirchhof, MG, Madrenas, J. A molecular 
perspective of ctla-4 function. Annu Rev Immunol. 
2006; 24: 65-97. 

18- Ueda H, Howson, JM, Esposito, L. Association of 
the t-cell regulatory gene ctla4 with susceptibility 
to autoimmune disease. Nature 2003; 423: 506-
511.

19- Prans, E. Allelic variants of ctla-4 gene as important 
markers of immune regulation in type 1 diabetes. 
2010. 

20-  Ligers, A, Teleshova, N, Masterman T. CTLA-
4 gene expression is influenced by promoter and 
exon1 polymorphisms. Genes Immun. 2001; 2: 
145–152.

21-  Oaks, MK, Hallett K. A soluble form of CTLA4 
in patientswith autoimmune thyroid disease. J 
Immunol 2000; 164: 5015-5018.

22- Magistrelli G, Jeannin, P, Herbault, N. A soluble 
form of CTLA4generated by alternative splicing is 
expressed by nonstimulatedhuman T-cells. Eur J 
Immunol 1999; 29: 3596-3602.

23- Simone,R, Tenca, C, Fais, F, Luciani, M. A soluble 
form of CTLA4 is presentin paediatric patients 
with acute lymphoblastic leukaemia andcorrelates 
with CD1d+ expression. Plos ONE 2012; 7: 
DOI:10.1371.

24- Erfani,N.;Razmkhah, M.; Talei, AR. Cytotoxic 
T-lymphocyte antigen-4promoter variants in breast 
cancer. Cancer Genet Cytogenet 2006; 165:114-
120.

25-  Isitmangil, G. ; Gurleyik, G ; Aker, F. Association 
of CTLA4 and CD28 Gene Variants and Circulating 
Levels of Their Proteins in Patients with Breast 
Cancer. in vivo2016; 30: 485-494.

26-  IBM Corp. IBM SPSS Statistics for Windows, 
Version 26.0. Armonk, NY: IBM Corp. 2019.

27-  Abramson, J. WINPEPI updated: computer 
programs for epidemiologists, and their teaching 

potential. Epidemiologic Perspectives & 
Innovations, 2011; 8:1

28-  Andrews, C. The Hardy-Weinberg Principle. 
Nature Education Knowledge 2010; 3(10):65

29-  AL-Bedairy, I, Azzawie, H. Immunohistochemical 
evaluation of human epidermal growth 
factorreceptor 2 and estrogen and progesterone 
receptors in Iraqi breastcarcinoma women. 
International Journal. 2014; 2(6): 168-177.

30- Alwan NA, Mualla FH, Al MN, Kathum S, 
Tawfiq FN, Nadhir S. Clinical and Pathological 
Characteristics of Triple Positive Breast Cancer 
among Iraqi Patients. The Gulf journal of oncology. 
2017;1(25):51-60.

31- Al Saady RA. AGE DISTRIBUTION OF 
FEMALE BREAST CANCERIN BASRAH 
10 YEARS STUDY. Basrah Journal of 
Surgery.2005;11(1):89-93.

32- Erfani, N, Razmkhah, M, Ghaderi, A. Circulating 
Soluble CTLA4 (sCTLA4) Is Elevated in Patients 
With Breast Cancer.Cancer Invest. 2010; 28: 828-
832.

33- Grohmann, U, Orabona, C, Fallarino, F. CTLA-
4-Ig regulates tryptophan catabolism invivo. Nat 
Immunol., 2002; 3(11): 1097–1101.

34- Huurman, V, Unger, W, Koeleman, B. Differential 
inhibition ofautoreactive memory- and alloreactive 
naive T cell responses bysoluble cytotoxic T 
lymphocyte antigen 4 (sCTLA4), CTLA4Ig 
andLEA29Y. Clin Exp Immunol . 2007; 150(3), 
487–493.

35-  Ghaderi, A, Yeganeh, F, Kalantari, T. Cytotoxic T 
lymphocyte antigen-4gene in breast cancer. Breast 
Cancer Res Treat. 86:1-7.

36- Minhas S, Bhalla, S, Shokeen, Y. Lackof any 
association of the CTLA-4 C49 G/A polymorphism 
with breast cancer risk ina North Indian population. 
Asian Pacific Journal of Cancer Prevention. 2014.

37- Sun, T, Zhou, Y, Yang, M. Functional genetic 
variations in cytotoxic T-lymphocyte antigen 4and 
susceptibility to multiple types of cancer. Cancer 
Res. 2008; 68: 7025-34.

38- Wang, L, Li, D, Fu, Z. Association of CTLA-4 
gene polymorphisms with sporadic breast cancer 
in Chinese Hanpopulation. BMC Cancer. 2007; 7: 
173.

39- Dilmec,F.;Ozgonul, A, Uzunkoy, A. andAkkafa, 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2347

F. Investigation of CTLA 4 and CD28 gene 
polymorphisms in a group ofTurkish patients with 
colorectal cancer. Int J Immunogenet. 2008; 35: 
317-21.

40-  Qi,P, Ruan, CP, Wang, H, Zhou, FG. CTLA-4 
+49A>G polymorphism is associated with the risk 
butnot with the progression of colorectal cancer in 

Chinese. Int J Colorectal Dis., 2010; 25:39-45.

41- Feng M, Zhang, FB, Deng, HR. The CTLA4+49A/G 
polymorphism is associated with an increasedrisk 
of Hashimoto’s thyroiditis in Asian but not 
Caucasianpopulations: an updated meta-analysis. 
Endocrine. 2013; 44: 350-8. 



2348    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The Effect of Intense Match-Speed Exercises on Some Special 
Physical Abilities and Skills of Volleyball Players

Marwa Hussein Hasan1, Huda Badwi Shbeeb2

1M.Sc. Student, 2Prof. Dr., Faculty of Physical Education and Sports Sciences for Women / University of Baghdad, 
Iraq

Abstract

Each of the sports has special requirements for female athletes to practice sporting activity, and these 
requirements develop through training based on scientific foundations to improve the level of physical and 
skill, and through the experience of researchers in the field of volleyball, they noticed weakness in the skills 
of serving and crushing during the match, in addition to that, the use of standardized physical exercises 
according to exercises strongly match the speed of the game during training performance and work in 
resistance training and according to the components of the training load, and the training is performed in 
high-intensity doses and develops the level of physical abilities and functional indicators, the aim of the 
research was to prepare exercises strongly match speed of the game for volleyball players, as well as to 
identify the effect of exercises strongly match speed of the game on some special physical abilities and on 
some skill abilities of volleyball players, and the researchers used the experimental approach in the pre and 
post-test of one experimental group, the research community was identified for the volleyball players for the 
training season 2020-2021, which numbered (12) players for one experimental group. Strong match speed 
exercises were applied to the research sample for a period of eight weeks with three training units per week. 
The SPSS statistical bag was used to process the data and obtain the results, including I found the importance 
of intense match-speed exercises, a positive effect on some special physical abilities and skills of volleyball 
players. 

Keywords: Intense match speed exercises, physical and skillful abilities. 

Introduction

Sports training is an educational training process 
that is subject to scientific foundations and principles 
and aims to reach the best possible level in any type of 
sports and event, through the use of all modern means 
to achieve the goals 1 set for it, volleyball is one of 
the games that are distinguished by the diversity of its 
sports skills, as well, about the close interconnectedness 
between them, which makes the opportunity to achieve 
progress in the skillful achievement linked to the 
quality of the previous skill provided by the quality of 
outstanding performance to serve the subsequent skill 
2, and this case requires attention to the quality of the 
skillful performance through the use of intense match-
speed exercises to develop technical performance, 
the skills in the game of volleyball, including serving 
and spiking, are the crucial skills in this game, as it 

is possible to obtain a direct point that gives the team 
precedence to progress and score points, as the physical 
abilities (the explosive strength of the arms and legs, 
and the distinctive strength of speed) is one of the most 
important elements of numbers the player’s physical, as 
it contributes effectively and decisively with the rest of 
the other elements to the success and development of the 
players’ level in terms of physical, technical and skill 
level, as it must be characterized by physical capabilities 
3 and energy systems that require special training to 
reach functional adaptation and endurance effort during 
the match to achieve the best level, the importance of 
research 4 lies in finding new methods and methods of 
overlapping training methods and identifying the best of 
these exercises and the most appropriate for the players 
serving the process volleyball skills training. 

DOI Number: 10.37506/ijfmt.v15i3.15665
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Research problem: 

Each of the sports has special requirements for 
the players to practice sporting activity, and these 
requirements develop through training based on 
scientific foundations to improve the level of physical 
and skill, and based on the fact that the training methods 
used require a change to keep pace with the requirements 
of the training process at the present time, therefore, the 
researchers on the field side seek to develop modern 
methods, including exercises with intense competition 
speed, so that there is an actual reality of the level of 
technical performance in addition to the use of tools 
and supplies related to physical abilities, and through 
the experience of the two researchers in the field of 
volleyball, they noticed weakness in the skills of serving 
and crushing during the match, In addition to that, the 
use of standardized physical exercises according to the 
intense exercises of the speed of the match during the 
training performance and the work of resistance training 
and according to the components of the training load.

Research objectives:

- Prepare exercises strongly match the speed of 
the game for volleyball players.

- Identify intense match-speed exercises on some 
of the special physical abilities and skills of volleyball 

players.

Research hypotheses :

- There are no statistically significant differences 
between the pre and post tests for some physical abilities 
and skills of volleyball players.

Research fields:

The human field: Youth volleyball players for 
season 2020-2021.

Time field: From 9/10/2020 to 14/12/2020 .

Spatial field : Youth volleyball club..

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental method with 
the design of the one experimental group with the pre 
and post-tests of the experimental group being the most 
appropriate research for the nature of the problem.

Community and sample research:

The research community was determined for the 
Youth volleyball players for 2020-2021 sports season, 
which totaled (12) players. 

Table (1) shows the homogeneity of the sample.

Variables Measuring unit Mean Median Std. Deviation Skew ness

Length Cm 1.82 1.82 0.961 1.324

weight Kg 75.24 74 2.196 0.346

Age Year 17.32 17 1.425 1.324

Devices, tools and methods used in the research:

Observation, tests and measurements, a device for 
measuring height and weight, volleyball court legal, 
volleyball balls 10, cones of different heights (20 cm, 
30 cm), number 80, medical balls weighing 1 kg and 2 
kg number 10.

Tests used:

First: Test the explosive strength of the arms: 
Throwing a medicine ball 2 kg from standing.(1)

Second: The test of the explosive strength of the 
feet: The test of the long jump of stability.(2)
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Third: Test service skill. (3)

Fourth: A test of the skill of spiking. (4)

Pre-test:

The two researchers conducted the pre-tests at the 
Al-Shabab Sports Club hall, corresponding to 9/10/2020.

Exercises used in the research:

The training began on 12/10/2020 until 11/12/2021.

- Duration of exercises placed in weeks: (8) 
weeks.

- The total number of training units: (24) training 
units.

- Number of weekly training units: (3) units.

- Weekly training days: (Saturday - Monday - 
Wednesday).

- The training method used: the high intensity 
interval training method and the repetitive training 
method. 

Post-test:

After completing the implementation of the special 
exercises within the specified period, then conducting the 
research tests on the corresponding day of 14/12/2020. 
On the hall of the youth sports club for volleyball.

Statistical means: The researchers used the 
Statistical Package (SPSS) to find the appropriate 
statistical. 

Presentation, analysis and discussion of results:

The results of the experimental and control groups 
in the studied variables were presented, analyzed and 
discussed, as well as the results of the differences 
between the pre and post- tests of the experimental group 
in the studied variables were presented and analyzed.

Table (2) shows the difference of the arithmetic mean, its standard deviation, the calculated (t) value, and 
the significance of the differences between the results of the pre and post- tests of the research sample in the 

variables under investigation.

Variables

Pre-test Post-test

Dif. means Dif. Std. T value Sig level
Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Explosive 
power of 

arms
5.52 14 1.2328 6.2143 1.0253 0.6928 0.2652 6.911 0.000 Sig

Explosive 
power of a 

legs
46.1429 9.1547 61.857 11.036 15.7142 5.4072 7.689 0.000 Sig

Significant at (Sig) <(0.05) and below a degree of freedom 11. 
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Table (3) shows the difference of the arithmetic mean, its standard deviation, the calculated value (t) and 
the significance of the differences between the pre and post-tests of the research sample in the skill variables 

under investigation.

Variables

Pre-test Post-test
Dif. 

means
Dif. Std. T value

Sig 
level

Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Service 7.000 1.4142 15.000 2.886 8.000 3.3166 6.382 0.001 Sig

Receiving 
service

8.5714 1.7182 17.285 2.6903 8.7142 3.3022 6.982 0.000 Sig

Spiking 9.000 0.5773 26.000 3.7859 17.000 3.7416 12.021 0.000 Sig 

Significant at (Sig) <(0.05) and below a degree of freedom 11. 

Discussing the Results

The results of the pre and post-tests of the experimental 
group show that there is an evolution in the explosive 
strength tests of the arms and legs and for the benefit of 
the post tests. This is due to this development in the use 
of intense match speed exercises that helped to develop 
the explosive strength of the muscles of the legs and arms 
together through the different movements that forced the 
players to exert greater force to overcome resistance to 
jumping, stabbing, and bouncing forward and backward 
with different intensities and repetitions and a suitable 
rest and with different intensities, as (Qasim Hassan) 
mentions that “The development of explosive strength. 
The intensity of exercise performance at each stage of 
time is close to sub-maximum (80-90%), maximum (90-
95%) or above-extreme (100%). This change can be 
achieved by changing the speed of performing exercises 
(5) . Players’ possession of explosive power is important 
for all sporting events in which jumping, jumping and 
speed are the dominant ones. We may find volleyball 
among the activities that most of their skills depend on 
strength and speed for a very short period. Jumping to 
spike and at the same time to hit the ball hard and quickly 
possible to win the point directly, Any weakness in this 
ability will undoubtedly appear on the player through 
the player’s inability to hit the spike or weakness in the 
path of the ball. This is confirmed by (Muhammad Sobhi 
and Hamdi Abdel Moneim), “The volleyball player who 
lacks the strength of the arms cannot get crushing strikes 

And powerful “ (6), therefore, this ability is an important 
ability for volleyball players to achieve the best 
performance. Both (Barrow and McGee) mention the 
importance of explosive force, saying, “Most successful 
athletes possess a great deal of strength and speed, and 
they possess the ability to link these two elements in an 
integrated manner to create force.” Explosive for better 
performance “ (7).

Discuss skill Results

From the tests for the skill of sending and receiving 
the transmission, it is evident that there is an evolution 
between the pre and post tests and in favor of the post 
tests of the experimental group. This development is 
due to the approach prepared by the researchers in the 
use of special exercises in the accuracy of transmitting 
reception with appropriate repetitions and periods 
of rest on the development of players in this skill in 
addition to merging among the skills (transmitting 
reception exercises and sending exercises) in the same 
training unit for the purpose of developing players in 
both sending and receiving, because these two skills 
are linked together, the player sent is his first hit, if it 
is carried out in a good and successful way, he will get 
to a point directly without any effort for the team, also 
for the future player, the reception of the service is the 
first skill that he performs as good reception helps to 
deliver the ball to the prepared player without stressing 
the player, and giving many options for the purpose of 
building successful attack vehicles and getting points, as 
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Salah Ahmed notes (that the skill of receiving, sending, 
is one of the defensive skills of great importance, where 
the victory or loss of any team depends on success in 
receiving the service, as the continued access of any team 
to points during matches is affected by the reception 
of the service as well as the continuous success in the 
attack during matches depend on the reception of the 
service, and the methods of performance have become 
more sophisticated, especially with the development of 
the overwhelming service with the jump and its strength, 
because of its great value in ensuring the receipt of the 
ball and its good preparation for delivery to the prepared 
player) (8).

It is evident from the results that emerged from the 
crushing test that there are significant differences between 
the pre- and post-tests of the experimental group, and in 
favor of the post-tests, these differences are attributed 
to the curriculum prepared by the researchers in the use 
of skill exercises with regular and scientific repetitions 
and breaks with a variety of exercises, each according to 
the center of the crushing beating and determining the 
method of directing the ball to the designated centers 
according to a predetermined goal by collars. This 
helped to develop players in overwhelming hitting and 
how to direct the ball to the required place, the extent 
of the importance of this skill is no secret, as the team’s 
victory and loss may stop, so you have imposed on the 
players to enjoy high power and speed in addition to 
accuracy in directing the ball in the right place where 
the player is required to be able to hit the ball strongly 
and quickly from jumping and at the same time accuracy 
in directing the ball to the right place and crossing the 
ball over the net according to the law and passing the 
blocking wall, and that any mistake that will occur upon 
the implementation of the spiking skill will return to the 
team in a negative way, because there is no correction of 
the error, it is the third touch for the team. This skill must 
be taken care of and implemented correctly, and this is 
what Saad Al-Jumaili emphasized ((The crushing skill 
of the offensive weapon in the volleyball game because 
of its outstanding importance in winning the outcome of 
the match and the audience’s enjoyment, as the crushing 
strike has an effect. In arousing the enthusiasm of the 
viewers because it is full of excitement and decisive in 
gaining points if its performance is correct, but at the 
same time it is dangerous if the player cannot master it, 
as its results are counter-productive in such a case) (9).

Conclusions and Recommendations

Conclusions:

- The results showed the development of physical 
capabilities (explosive strength of arms and legs) 
between pre and post measurement through physical 
exercises according to the match speed exercises of the 
experimental group and in favor of the post measurement.

- The results showed a development between 
pre and post measurement of basic skills (sending skill, 
sending receiving and crushing skill for the experimental 
group and in favor of the post measurement.

Recommendations:

- Attention to developing physical abilities as it 
has a direct impact on developing the level of physical 
performance related to the basic skills in the game of 
volleyball.

- Conducting similar studies on other groups and 
both genders in the game of volleyball. 
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Abstract

Subjects for this study included 68 HCV patients that suffering from kidney failure in Hemodialysis unit in 
Merjan Teaching Hospital from Babylon province /Iraq, enrolled in the study were distributed according to 
the gender 52 (76.5%) males and 16 (23.5 %) females. The age ranged between (20 - 80) year’s old divided 
into three groups, (20-40), (40-60), (60-80), respectively, compared with control group. The samples were 
collected from blood patients. During the period from March, 2020 to, June 2020, the history was taken 
from patients and their parents including: name, age, gender. The 68 HCV patients that suffering from 
Kidney failure from hemodialysis unit were distributed according to the gender 52 (76.5%) males and 16 
(23.5 %) females. The age ranged between (20 to 80) years old divided into three groups, (20-40), (40-60), 
(60-80), The mean age of HCV patients that suffering from renal failure was 50 years. age distribution 
patients suffering from HCV higher in age group (40 - 60) years, followed by (60-80), years and the lower 
in (20-40) years. Infection appears in both sexes, there was significant association between study groups and 
sex patients with HCV disease among renal failure which was more likely to be male, (p ≤ 0.05). Rate of 
infection in male was relatively higher than females (76.5%), (23.5 %) respectively.

Keywords: Hepatitis C disease, kidney failure, Hemodialysis, CRP, IgM and IgG 

Introduction

The liver inflammation called Hepatitis. There are 
many reasons that causes the inflammation of liver such 
as: toxic, metabolic, viral, pharmacologic, or immune 
mediated attack on the liver 1.Viral hepatitis is a major 
global public health concern: it is a source of substantial 
morbidity and mortality around the world 2. Several 
different viruses, causes viral hepatitis such as A, B, C, 
D, E, F and G. Hepatitis B and C are classified as similar 
types of liver infection, which are mostly spread through 
blood and blood product 11.

One of amajor public health problem has become 
is Hepatitis C virus (HCV) infection. The slowly 
progression of a chronic disease develops in 85% of the 
cases. In chronic hepatitis patients, (20 - 30%) develop 
cirrhosis that once established carries a poor prognosis, 
with a high risk of developing hepatocarcinoma 7. The 
HCV genome structural studies have shown that the virus 

has a positive-strand RNA virus related to flaviviruses 
family 8. Hepatitis C virus a blood-borne virus that is 
transmitted most efficiently by direct patients receiving 
organ transplants, intravenous drug use or blood product 
, born to an infected mother , and sexual practices 9. 
Infection with acute HCV is usually subclinical, but the 
likelihood of chronic is high. Infection with HCV is most 
typically diagnosed in the chronic phase of infection 10.

Renal failure means the fail of eliminate metabolic 
byproducts from the blood and regulate the fluid, 
electrolyte, and pH balance of the extracellular fluids of 
the kidneys 12. The underlying cause may be systemic 
disease, renal disease, or urologic defects of no renal 
origin. Renal failure may be acute or a chronic disorder. 
If acute renal failure recognized early and treated 
appropriately, it will be abrupt in onset and often is 
reversible. In contrast, chronic renal failure means 
the end result of irreparable damage to the kidneys, it 
progresses slowly, usually over the course of a number 
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of years 13. 

    The nitrogenous wastes pool is an early indicator 
of renal failure, usually appeared than other symptoms 
become evident. 

Urea is one of the first nitrogenous wastes products 
accumulate in the blood, and the blood urea level becomes 
increasingly elevated as renal failure progresses. The 
normal value of urea in the plasma is usually less than 
20 mg/dl , in renal failure, this level may elevate to as 
high as 800 mg/dl 14. 

Aim of the Study

The aim of the current study is the determination 
of the relationship between the infection of Hepatitis C 
virus (HCV) and renal failure disease, the study measure 
some immunological and biochemical parameters as 
well as comparing the results with apparently healthy 
subjects. 

Materials and Methods

Samples:

This study was conducted in Babylon province 
from the period (March, 2020 to, June 2020). Patients 
selected from Merjan teaching hospital. Sixty eight- 
blood samples were collected from HCV patients that 
suffering from Kidney failure from hemodialysis unit 
were distributed according to the gender.

Questionnaire: 

The patient questionnaire and case sheets contained 
duration of illness, occupation, age sex, duration of 
disease, Residence, signs and symptoms, laboratory test.

Estimation of C-reactive protein (CRP)

The level of CRP was estimated for healthy and 
patients as per manufacturer’s instructions as follows:

Slide Method

First leave the ingredients and the serum in the 
laboratory for several minutes until they reach room 
temperature. Place one drop (50 microliters) of serum 
on the slide attached to the kit and add an equal size 
drop of the CRP latex reagent and mix well with sterile 
wooden sticks Stirred in a circular way for 2-3 minutes, 

the positive result depend on appearance agglutination 
during this period that indicates the presence of protein 
at a concentration higher than 6 mg / dl.

For the purpose of semi-quantitative estimation 
of the C-reactive protein which made by using normal 
saline solution (N.S) for bilateral dilution of serum 
according to the instructions of the manufacturer of the 
kit.

Alkaline Phosphatase ( ALP ) Assay

Principle :

 After applying to the test strip , the sample flows into 
the reaction zone, After separation of the erythrocytes 
form the plasma in the case of blood. ALP hydrolyzes 
o-cresolphthalein phosphate to o-cresolphthalein and 
move the phosphate group to the acceptor molecule 
methylgucamine. The coloured hydrolysis product 
o-cresolphthalein that is produced per unit of time under 
alkaline condition was directly proportional to alkaline 
phosphatase activity 15.

Formation of dye is determined kinetically at 37ºC 
as a measure of the enzyme activity of ALP. 

Reagent Composition ( Component per test ) Quantity

o-cresolphthalein phosphate : ≥ 394 µl

N –methyl-D-glucamine : ≥ 1005 µl

Magnesium : ≥ 0.56 µl

  Procedure:

  1- Unwrap the strip and draw 32 µl form the sample 
by reflotron pipette.

2- Put the sample as a drop to the center of the red 
application zone.

3- Sliding cover, place the test strip on within 15  
seconds , then close the sliding cover .           

4- At 37ºC the depth of colour formed is measured 



2356    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

at 642nm, 

Wait for 2 mins, and record the reading.

Blood Urea Assay

Principle :

After putting in the test strip, the sample flows into 
the reaction zone, in the blood case after separation 
of the erythrocytes from the plasma. The sample urea 
contained is hydrolyzed to ammonium carbonate form 
which ammonia was expelled because of the alkaline 
buffering. This leads to the partial color change of a 
buffered indicator to green/blue, the intensity of which 
was proportional to the urea concentration of the sample 
16. 

Reagent Composition ( component per test ) Quantity

Urease (jack beans ) : 4.7 U

(Tetrachlorophenoltetrabrom :Sulfophthalein (indicator) ) 20.4 µl

Procedure :

1- Un wrap the strip and draw 32 µl form the sample 
by reflotron pipette.

2- Put a drop of sample to the center of the red 
application zone.

3- With flap open, place the test strip on within 15 
seconds , then close the sliding cover .           

4-At 37ºC the depth of colour formed is measured 
at 642nm, 

 wait for 2 mins, and record the reading. 

3.7. Serum Creatinine Assay 

Principle :

The sample flows into the reaction zone, after 
application to the test strip, in the case of blood after 
separation of the erythrocytes from the plasma. In 
a reaction catalyzed by creatinine iminohydrolase, 
creatinine is hydrolyzed to N-methylhydantion, with 
release of ammonia. In further reaction steps hydrogen 
peroxide is formed which reacts with an indicator to 
form a blue dye which was proportional to the Creatinine 
concentration in the sample ( Carstens , 1993 ).

Reagent Composition ( Component per test ) Quantity

Creatinine iminohydrolase (Corynbacterium litium ) : 1.38 U

N-methylhydantionase (E.coli rec.) : 0.439 U

 Sarcosinoxidase (E.coli rec.) : 0.475 U

Peroxidase (peberrod) : 2.29 U

Ascorbatoxidase (Zucchini ): 0.285 U

ATP : 82.2 µl

 2-(3.5-di-tert- butyl-4-hydroxphenyl)-4(5)-(9-julolidino)-5-(4)-methyl-(1H)-
imidazol,Hydrochloride ( indicator )

19.5 µl   
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Procedure :

1- Unwrap the strip and draw 32 µl form the sample 
by reflotron pipette.

2- Put a drop to the center of the red application 
zone from sample.

3- With the sliding cover or flap open, The test strip 
placed on within 15 seconds, then close the sliding cover. 

4- At 37ºC , the depth of colour formed is measured 
at 642 nm, wait for 2 mins, and record the reading. 

Quantitative estimation of serum Immunoglobulins:

Single Radial Immunodiffusion (SRID) or Mancini 
method was used. The principle of action was to show a 
quantitative relationship between the antigen present in 
the agarose gel and the antibodies found in the serum. 
The test was performed according to the instructions of 
the processed company as follows:

A plate was prepared for IgA, IgG, IgM, then the 
plate was opened, left at laboratory temperature for 5 
minutes, and 5 microliters of infected and healthy serum 
were added to each of the IgA, IgG, IgM And then left the 
dishes at laboratory temperature 22-28 m horizontally 
without moving for 48-72 hours, and then measured 

the diameter of the distribution rings formed around the 
drill as a result of the interaction of the serum, which is 
the serum of the infected and healthy with the specific 
antigen in the gel, The concentration value was extracted 
by comparing the diameter of the sediment loop with the 
values   fixed in the table attached to the plate fitted by the 
manufacturer. The concentration reading is mg / dl. 

Statistical analysis. 

        SPSS software package 18.0 (SPSS Inc., 
Chicago, IL, USA) was conducted. variables are 
presented as means±standard deviation (SD) or median 
(inter quartile), and categorical variables are expressed 
as frequency (%). 

Results:

Clinical HCV samples distribution: 

    The 68 HCV patients that suffering from Kidney 
failure from Hemodialysis unit in Merjan Teaching 
Hospital in Babylon provance/Iraq enrolled in the study 
were distributed according to the gender 52 (76.5%) 
males and 16 (23.5 %) females. The age ranged between 
(20 to 80) years old divided into three groups, (20-40), 
(40-60), (60-80), respectively , compared with control 
group as in table (4.1). 

Table (1): The distribution of patients according to age groups and gender.

Healthy human
(control)

Age (year)
Gender

(age group)
total60-8040-6020-40

245220248Male

1616574Female

4068253112Total

The mean age of HCV patients that suffering from 
renal failure was 50 years. According to the Table (1), 
age distribution patients suffering from HCV higher in 
age group (40 - 60) years, followed by (60-80), years 
and the lower in (20-40) years. 

Infection appears in gender, there was significant 
association between study groups and patients gender 
with HCV disease among renal failure which was more 
likely to be male, (p ≤ 0.05). Rate of infection in male 
was relatively higher than females (76.5%), (23.5 %) 
respectively.
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Kidney disease (KD) is a worldwide health issue 
with heavy economic burden. Hepatitis C virus (HCV) 
infection is a popular cause of KD, which can show 
outstanding progress and mortality among patients with 
KD. The analyses of association between HCV infection 
with KD stages and evaluation of potential risk factors 
of KD were performed by gender and age 18.

When supporting the end stage renal disease patients 
by Hemodialysis that can cause unfortunately a risk for 
hepatitis C infection. Despite significant improvement 
in the care of this group of patients, the prevalence of 
hepatitis C infection in hemodialysis patients is still much 
bigger than the general population. Hepatitis C infection 
has a adverse effect on the survival of hemodialysis and 
renal transplant patients . 

In patients with chronic kidney disease (CKD) , the 
Hepatitis C virus (HCV) is a commom problem (1,2). In 
Brazil the recurrence of HCV antibodies in hemodialysis 
(HD) patients is as high as 20-50%, depending on the 
region. The HCV course may extend over decades in 
non-uremic patients, but in HD patients the long-term 
follow-up of HCV-infected patients is limited because 
of elevated morbidity and mortality.  

HCV infected patients in the hemodialysis unit 
have mainly two groups , either the patients already 
have HCV infection before entering into treatment with 
hemodialysis or the HCV infection was getting during 

the maintenance hemodialysis. The mode of HCV 
transmission is parenteral through contaminations from 
surfaces, supplies, invasive procedures, direct contact 
among patients and from breach in infection control 
practices 21. 

Sex differences between patients could be explained 
on many bases that males may have greater chance to 
come in contact with risk factors of HCV and HBV than 
females, Males do more activities in community than 
females. Alcohol intakes being common in males, may 
increase liver damage caused by HCV infection (Mast 
et al., 2006). Males use of shared razors for shaving 
or needles to give tattoos and body piercing can also 
participate in spreading Hepatitis B (WGO, 2007). 
Homosexual persons may increase the possibility of 
infection with HCV. Drug intake being common in 
males, especially young peoples, increases the chance 
for infection because they are considered as intravenous 
drug users (Zhang et al.,2019) . Many studies were 
conducted in Iraq and other countries in the world to 
explain the prevalence of HCV. They all agree with our 
study that males may have a greater chance for infection 
than females.   

Urea and Creatinine concentration:

Some biochemical parameters associated with renal 
failure suffering from HCV (urea and creatinine) was 
studied as shown in table (2). 

Table (2): Mean value of urea and creatinine con. In  HCV patients with renal failure and control group.

Test
Mean valu +\- S D

P valu
Patients Control

Urea  (mmol/l) 176.3 +\- 32.13 35.00 +\- 8.73 5.59 E-2

Creatinine (mmol/l) 9.606 +\- 2.27 0.9250 +\- 0.39 0.39

*P < 0.05 Significant  / S D Standard Deviation /  P > 0.05 not significant

In this study, we noticed that all HCV patients with 
renal failure had high blood urea and increase in serum 
creatinine level, with a mean value 176.3 (mmol/L) and 
9.606 (mmol/L) respectively. This increase in blood 
urea and serum creatinine was statistically significant (P 

< 0.001). 

The increase in urea and creatinine is called 
azotemia. Renal azotemia results from a decreased GFR 
where more than 3/4 of the nephrons are non-functional. 
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Some researches had mentioned that urea and creatinine 
were the main indicators for renal failure at both types 
(acute and chronic). but others indicated that at all stages 
renal insuffi ciency, the serum creatinine was a much 
more reliable indicator of renal function than blood urea. 
This may be due to that blood urea is likely to be affected 
by physiological conditions and dietary not related to 
renal function (Smith et al ,, 2006).

Blood urea nitrogen (BUN) test may be done with a 
blood creatinine test. The level of creatinine in patients’ 
blood also tells how well kidneys are working; a high 
creatinine level may mean your kidneys are not working 
properly. BUN and creatinine tests can be used together 
to fi nd the BUN: creatinine ratio (BUN: creatinine). A 
BUN-to-creatinine ratio can help check for problems, 
such as dehydration, that may cause abnormal BUN and 
creatinine levels (Owen et al.,1996). Our study conducte 
with that study show In the current study, we chose to 
estimate creatinine. Creatinine may be artifi cially low 
with muscle wasting and change creatinine metabolism 
in liver disease and none of the estimating equations 
have been validated in patients with hepatitis C. (Lama 
et al ., 2010).  

Alkaline phosphatase (ALP)

The enzyme in which the cells that lines the biliary 
ducts of the liver secret it . ALP levels in plasma will rise 
with large bile ducts obstruction, intrahepatic cholestasis 
or infi ltrative disease of the liver. It is also found in bone 
and placental tissues. 

In this study, the level of ALP was normal in 48 
(70.6%) and high in 20 (29.4%) with mean (28 IU/L). 
This study agrees with other studies done in Iraq such 
as AL- Jaaf (2006) who showed that the level of ALP 
is higher in chronic group than the carrier group with 
the means (85.32 ± 59.73 IU/L and 64.46 ± 24.13 IU/L) 
respectively. This difference had a signifi cant value 
P=0.02. AL-Hmudi (2011) showed that its level is 
higher in liver cancer patients with the mean (194.67 ± 
35.3 IU/L) in comparison with other groups. 

4.3. CRP Distribution of HCV patients that 
suffering from Kidney failure:

The measurement C-reactive protein concentration 
results showed an increase in the concentration of the 
age group as shown in Figure (4-1) and the result was 
positive for all ages and did not show the control because 
it is negative in healthy people. 

Firure (1) CRP Distribution of HCV patients that suffering from Kidney failure Patients
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CRP levels correlate significantly with clinical 
serological indices of SLE disease activity. In the current 
results, the age groups that showed a positive result. The 
highest concentration was recorded in the 40-60year age 
group at 36.44 +\-47.78. mg /l . The lowest increase in 
the concentration level in the age group of 20 - 40 years 
was 17.15+\- 5.77  mg /l Compared to control groups 
that showed no increase in protein level and the results 
were negative for all age groups.

The increase C-reactive protein in patients may be 
indicate the type of immune response as the increased 
secretion of the response of the organs resulting from the 
migration of white blood cells to target tissues, which 
require the help of dissolved proteins, including the 
C-reactive protein and cytokines.

This factor in hepatitis C patients might be used as a 
reference for disease progression during HCV infection 
and antiviral therapy.

The observation has led to the suggestion that 
marked CRP elevation in a patient indicates infection 
and other observed difference due to the liver response to 
IL-6 stimulation may be mitigated because of presence 
of HCV. Therefore, we might expect that hepatic injury 
caused by HCV could lead to production disturbance 
in the production of CRP. (Nascimento et al.,2005; 
Rosenau and Schur., 2006 , Alsaffar et al.,2020). 

4.4. Distribution of HCV IgG and IgM among 
renal failure Patients:

Eighty four patients were (100%) positive for HCV 
IgG antibodies, whereas 36 out of 84 patients (42.8%) 
showed positive for HCV IgM antibodies figure (4.2). 

Firure (2) Distribution of HCV IgG and IgM among renal failure Patients

Figure (4.2) shows the distribution of HCV IgG and 
IgM among renal failure Patients. The mean IgG was 
highest among patients (97.26± 5.08) mg/dl, while, the 
mean IgG was highest (990.55± 4.35) mg/dL. 

In the current study, the level of immunoglobulins 
are high in IgG and IgM as 97.26 and 990.55 respectively. 
This result indicates that IgG and IgM are higher in HCV 
patients compared with normal patients.

The level of IgG is high patients this may be due 
to response of body immunity against this disease, This 
higher level of IgM may be related to immunological 
condition of the patients and the type of HCV , 
immunological status of patient if any other chronic 
disease or syndrome effects the immune system. This 
result agreed with (Krain et al.,2014). 
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Abstract

This study included nine samples collected from the infected (liver and lung) divided into three equal 
samples (sheep, cattle and humans) collected from some Central Euphrates Provinces for the period from the 
beginning August 2019 till February 2020. PCR technique was performed for in detection and genotyping 
of Echiococcus granulosus hydatid cyst based on mitochondrial Cox1 gene and Nad1 genes in isolates. 
This technique was carried out according to method described by Nikmanesh et al. (2014). The present 
study aimed to showed haplotype genetic and the frequency percentage of it in the Central Euphrates 
region. the result showed the H15 haplotype was a higher frequency followed it ( H10, H11) and then (H5). 
The frequency percentage of the haplotype genetic in the current study of the taken samples (8) that the 
prevalence and frequency of haplotype genetic H15 was 37.5%, followed by the genotype ( H10,H11) at 
25% for both them , and the lowest was the genotype (H5) at 12.5% The human samples registered 100% 
for (H15) , the sheep registered 50 % for H5, H10.While cattle samples registered 33.3 % for H10 and 66.6 
for H11 . Isolation H15 is the essential in the infection to humans as a result of dogs were fed hydatid cysts 
of cattle origin, and there is no relationship between sheep and humans, while there is a relationship between 
sheep and cattle in the Haplotype (H10).

Key Words: Haplotype , Echiococcus granulosus, Nad1 , Cox1 . 

Introduction

Hydatid cystic disease is an important disease that 
is common between humans and animals, (zoonotic 
disease)(1), known by many names, it is Echinococcosis 
, cystic echinococcosis Hydatidosis unilocular and 
hydatidosis(2) it is a difficult endemic disease(3). This 
disease is widespread in the countries of the Middle east, 
especially the village societies in which humans live 
and have close contact with herbivores (intermediate 
hosts) and dogs, as dogs are final hosts(4). This disease 
poses an economic dilemma in almost all parts of the 
world especially in middle east and Iraq as it affects the 
productivity of sheep, cows, goats and camels because 
their affected organs become unfit for human consumption 
and this causes weight loss and poor health status of the 
affected animals (5). E.granulosus includes a number 
of genetically similar variants, strains or genotypes (6 

,7) . Ten distinct genotypes identified as G1– G10 have 

been described globally, based on nucleotide sequence 
analysis of the mitochondrial cytochrome C oxidase 
subunit 1 (Cox1) and NADH dehydrogenase subunit 1 
(Nad1) genes (8,9) . The genotypes have been related to 
the specific intermediate hosts including sheep, goats, 
horses, cattle, camels, pig, deer, elk, reindeer, moose 
and wapiti (10,11) . In humans, the disease is considered 
deleterious health problem, while in animals infection 
may result in serious economic losses as the result of 
condemnations of affected organs in food animals (11,12).

Materials and Methods

A molecular study was conducted for the period 
from August 2019 till February 2020, this study 
included collection of 30 samples of the hydatid cysts for 
humans and animals (sheep and cattle), human samples 
collected from Babylon province from private external 
laboratories , hospitals of Al-Najaf Al-Ashraf, Baghdad 

DOI Number: 10.37506/ijfmt.v15i3.15667
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and Al-Diwaniyah provinces, whereas animal samples 
were collected from the abattoirs of the Al- Diwaniyah 
and Al-Najaf Al-Ashraf provinces. DNA was extracted 
from the germinal layer of cysts (for humans, sheep and 
cows) as well as from the protoscolices of fertile cystic 
fluid. The PCR series reaction technique was performed 
using touch down for multiplication of the mitochondrial 
genes primers Cox (1) and Nad(1),molecular tests that 
the DNA were extracted from the protoscolices were 
better than DNA that was extracted from the germinal 
layer when PCR genes were amplified. The gene 
sequencing technology gene sequencer method and 
haplotype tree analysis was conducted for nine samples 
of PCR products it consisted of three samples for each 
(humans, sheep ,cattle), the samples No.(9) it is failed 
to give sequences therefore excluded. Protoscolices 
hydatid cyst were firstly collected then sterilizing 
disinfected the surface of the hydatid cysts by using 70% 
ethyl alcohol . The collection process was conducted 
under sterile conditions, as the fluid of the hydatid cysts 
was withdrawn with the floating protoscolices ,then 
the hydatid cyst was opened to extracting the germinal 
layer and placed in a sterile container and then washed 
by a washing physiological normal saline (0.9%) . the 
latter was collected in sterile test tubes and discarded by 
using the centrifuge at( 3000 rpm for 15 minutes) the 
supernatant, 70% ethyl alcohol was added to these tubes 
for preservation with pieces of the germinal layer and 
subsequently used in polymerase chain reaction (PCR) 
and haplotype genetic sequencing (13) .

PCR Technique: PCR technique was performed 
for in detection and genotyping of E.granulosus hydatid 
cyst based on mitochondrial Cox1 gene and Nad1 genes 
in isolates. This technique was carried out according to 
method described by (14).

Genomic DNA Extraction:Genomic DNA from 
hydatid cyst fluid and germinal layers samples were 
extracted by using gSYAN DNA Extraction Kit Geneaid.

Genomic DNA Examination:The extracted 
blood genomic DNA was checked by using Nanodrop 
spectrophotometer (THERMO. USA), which measured 
DNA concentration (ng/µL) and check the DNA purity 
by reading the absorbance at (260 /280 nm) as following 
steps:

1. After opening up the nanodrop software, chosen 
the appropriate application (Nucleic acid, DNA).

2.  A dry wipe was taken and cleaned the 
measurement pedestals several times. Then carefully 
pipette 2μl of free nuclease water onto the surface of the 
lower measurement pedestals for blank the system.

3.  The sampling arm was lowered and clicking 
OK to initialized the Nanodrop, then cleaning off 
the pedestals and 1μl of genomic DNA was added to 
measurement.

PCR Product Analysis: The PCR products of 
mitochondrial genes were analyzed by agarose gel 
electrophoresis picture (3-8) following steps:

1- 1.5% Agarose gel was prepared in using 1X TBE 
and dissolving in water bath at 100 °C for 15 minutes, 
after that, left to cool 50°C. 

2- Then 3µl of ethidium bromide stain were added 
into agarose gel solution.

3- Agarose gel solution was poured in tray after fixed 
the comb in proper position after that, left to solidified 
for 15 minutes at room temperature, then the comb was 
removed gently from the tray and 10µl of PCR product 
were added in to each combs well and 5µl of (100bp 
Ladder) in one well.

4- The gel tray was fixed in electrophoresis chamber 
and fill by 1X TBE buffer. Then electric current was 
performed at 100 volt and 80 AM for 1hour.

5- PCR products were visualized by using UV 
ttransilluminator.

DNA Sequencer Method: DNA sequencing method 
was performed for haplotype genotyping detection of 
Echinococcus granulosus according to the following 
step:     

1- The PCR product of mitochondrial nad1 gene 
were sent to Macrogen Company in southern Korea in 
ice bag by DHL for performed the DNA sequencing by 
AB DNA sequencing system. 

2- The DNA sequencing analysis (Phylogenetic 
tree analysis) was conducted by using Molecular 
Evolutionary Genetics Analysis version 6.0. (Mega 
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6.0) and Multiple sequence alignment analysis based 
ClustalW alignment analysis and The evolutionary 
distances were computed using the Maximum Composite 
Likelihood method by phylogenetic tree UPGMA 
method.

3- The molecular E.granulosus analysis was 
done by phylogenetic tree analysis between local E. 

granulosus isolates and NCBI-Blast E. granulosus 
submitted genotypes.

Finally identified E. granulosus genotypes were 
submitted into of NCBI-Genbank to get Genbank 
accession number . 

Statistical Analysis: Experimental study were 
conducted as factorial experiments with completely 

randomized design and tested significantly by using least 
significant difference (L.S.D.) at level 0.05 for showing 
results significantly (15) . 

Results and Discussion

Results of the Polymerase Chain Reaction 
Technique for Cox1 Gene: The results of the PCR 
technique shows the success of all DNA amplification 
processes extracted from the protoscolices and the 
germinal layer of the mitochondrial gene Nad (1) 
whereas the results were positive in all samples of human 
Hydatid cysts (4, 5 and 6) and sheep (7, 8 and 9) and 
cattle (1, 2 and 3) after Perform an electrophoresis on 
the agarose gel. It showed the presence of the diagnostic 
gene for mitochondria Nad (1) gene at molecular weight 
400 base pair as shows in picture (1).

 

Picture(1): Agarose gel electrophoresis image that showed the PCR product analysis of mitochondrial 
Nad(1) gene in E. granulosus hydatid cyst samples. Where M: marker (100-2000bp) and positive Nad(1) 

gene at (400bp) PCR product.
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Results of DNA Sequencer Technique and 
Phylogenetic Tree  .Analysis:

Results of E.granulosus haplotype: When 
examining the causative agent in hydatid samples, it 
is necessary to obtain a molecular characterization of 
population genetic patterns to gain a better understanding 
of the distribution and diversity of Echinococcus globally 
(6). In the present study nine random samples (from the 
germinal layer and the protoscolices suspensions) were 
selected for each of the human, sheep and cattle, divided 
into three samples of all it, as the samples cattle of 
included the numbers (1,2,3), human (4, 5 and 6) and 
sheep (7, 8 and 9) due to the high material cost of the 
process DNA sequencing. The samples were sent to 
Macrogen in South Korea for the purpose of determining 
the DNA sequence of the mitochondrial gene Nad(1) 
located the E. granulosus. The samples No.(9) it is failed 
to give sequences therefore excluded.                            The 
results of the study showed, that isolation number (1, 8) 
H10 matching with the numbered isolation in the genetic 
bank with the code (MN 269989.1) where the matching 
ratios between them and the recorded isolation were 
(94.97, 92.10)%, respectively). Isolates No. (2,3) H11 
identical to the numbered isolation in the gene bank with 

the symbol (MN 269996.1) where the corresponding 
proportions between them and the recorded isolation 
(85.11, 85.06) % were respectively. Isolates No. 
(4,5,6) H15 matching with the numbered isolation in 
the gene bank with the symbol (MN 270000.1) where 
the corresponding proportions between them and the 
recorded isolation (95.79) % for all isolates. The isolation 
No.( 7) H5 is identical to the numbered isolation in 
the gene bank with the symbol (MH 050624.1) Ratios 
corresponding to it and recorded isolation (88.94)% . 
From these ratio concussed that there are relationship 
between cattle and sheep in identical haplotype (H10) 
that means the life cycle of parasite linked between dog 
, cattle and sheep. Whereas the relationship between 
human and cattle represented with identical haplotype 
(H11) , that means the most infection of human with 
hydatid cysts come from dogs that ate hydatid cysts 
from cattle. Through the study it was found that the two 
isolates number(1,8) these isolate genetically similar to 
isolates from sheep in the city (Saga in Japan), isolates 
number (2,3,4,5,6) genetically similar to isolates from 
sheep and yak in the city (Zhongba in China) (16). The 
isolates number(7) genetically similar to isolates from 
human in the China country (17) . There have been few 
studies and research related to this study (E.granulosus 
haplotype) . 

Table (1):The NCBI-BLAST homology sequence identity (%) of mitochondrial cytochrome Nad1 genes 
between local E. granulosus local isolates and NCBI-BLAST submitted haplotype E.granulosus isolates. 

Local isolate No.
Genbank Accession 

number

NCBI-BLAST Homology Sequence identity (%)

Identical 
Haplotype

Genbank 
Accession 
number

Identity (%)

E. granulosus cattle No.1 MT878537.1 H10 MN269989.1 94.97%

E. granulosus cattle No.2 MT878538.1 H11 MN269996.1 85.11%

E. granulosus cattle No.3 MT878539.1 H11 MN269996.1 85.06%

E. granulosus Human No.4 MT878540.1 H15 MN270000.1 95.79%

E. granulosus Human No.5 MT878541.1 H15 MN270000.1 95.79%

E. granulosus Human No.6 MT878542.1 H15 MN270000.1 95.79%

E. granulosus Sheep No.7 MT878543.1 H5 MH050624.1 88.94%

E. granulosus Sheep No.8 MT878544.1 H10 MN269989.1 92.10%
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Table (2):Show the distribution and frequency of haplotype genetic typing in the current study and their 
percentage from NCBI.

The results of frequency percentage of the haplotype 
genetic in the current study of the taken samples (8) show 
that the prevalence and frequency of haplotype genetic 
H15 was 37.5%, followed by the genotype( H10,H11) 
at 25% for both them , and the lowest was the genotype 
(H5) at 12.5% . The human samples registered 100 % for 
(H15) , The sheep registered 50 % for H5, H10.While 
cattle samples registered 33.3 % for H10 and 66.6 for 
H11 .The isolation H15, according to Table (1) and (2), 
shows that the infection came to humans as a result of 
dogs were fed hydatid cysts of cattle origin, and there 
is no relationship between sheep and humans, while 
there is a relationship between sheep and cattle in the 
Haplotype (H10). This study is in agreed with (18 ,19) , 
which found that most human infections were the result 
of dogs were fed hydatid cysts of cattle origin. Disagreed 
with (20) study, where it was found that sheep enter the 
life cycle with humans. The reason for the difference in 
the results may be due to the difference in the size of 
the samples, their number, origin and time of collection, 
the difference in geographical areas, the nature of 
animal feeding in those areas, or the presence of dogs 
near the abattoirs and butcher’s shops that slaughter or 
sell a specific type of these animals (sheep, cattle) and 
thus contaminate water and vegetables by the feces of 
infected dogs, in addition to the customs and traditions 
of the inhabitants of those areas and the level of health 
awareness they have, and the extent of the spread of 
intermediate and final hosts to them, or it may be due to 

the adaptation of specific strains in those areas more than 
others (21 ,22,23,24,25,25 ).

Drawing Phylogenetic tree of the strains : 
Figure (1)shows Phylogenetic tree analysis based on 
mitochondrial cytochrome nad1 gene partial sequence 
in local E.granulosus isolates that used for genotyping 
analysis . The phylogenetic tree was constructed using 
Maximum Likelihood method and Tamura-Nei model 
tree method) in (MEGA X version). The E.granulosus 
cattle isolates No.1, No.2, and No.3 were showed genetic 
related to NCBI-BLAST E. granulosus haplotype H10 
and H11 isolates. The E. granulosus Human isolates 
No.4, No.5, and No.6 were showed genetic related to 
NCBI-BLAST E.granulosus haplotype H15 isolates. 
Whereas, the E. granulosus sheep isolates No.7 and 
No.8 were showed genetic related to NCBI-BLAST 
E.granulosus haplotype H15 and H10 isolates at total 
genetic changes (0.050-0.150%). Figure (1) shows 
that the sample No. (7) which isolated from sheep as 
well as the cattle samples numbered (2,3) have a very 
large genetic variation when compared to the other 
samples under study that appeared in the phylogenetic 
tree, beside the samples that registered with the NCBI-
Blast in a diameter by drawing 0.150,then followed by 
Sheep sample No. 8, with diameter by drawing 0.10, 
then followed by the sample of cattle of No.(1) Finally, 
human samples (4,5,6) came with very little genetic 
variation and close to the recorded international samples 
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( 24 ).

Figure (1): Phylogenetic tree of isolates samples in the current study and compairson with another 
inernational isolates are registrated in NCBI.

(0.050) The amount of measurement of genetic 
variation on the genetic tree

Blue color = human samples , Green color = sheep 
samples , Red color = Cattle samples. 
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Abstract

The researchers used the experimental approach to design the two equivalent groups of pre and post- tests 
to apply the vocabulary of the strategy of the metacognitive learning cycle, and the research community 
was determined to apply the strategy of the metacognitive learning cycle to the students of the third stage 
of the University of Kufa / College of Physical Education and Sports Sciences, for the academic season 
2020-2021, whose number is (28) student, the sample was divided equally into two experimental and 
control groups, and after performing the pre-tests, the members of the experimental group began to apply 
the units prepared by the researchers and lasted for eight weeks every week, three development units, after 
completing the units’ vocabulary, the researchers conducted the post tests, then they collected the data and 
were processed. Statistically in the (spss) program. As for the most important conclusions, they are: The 
exercises prepared by researchers according to the strategy of the supra-cognitive learning cycle helped 
greatly in developing the students’ sense-motor perception, as well as the time period in which the exercises 
were applied according to the strategy of the metacognitive learning cycle helped greatly in developing the 
skill of overwhelming the ball, the plane is for students.

Keywords: Strategy, cognitive, development, perception, accuracy, skill 

Introduction

That physical education is an important field of 
education as it prepares the individual physically, 
skillfully, intellectually and psychologically, and that 
many countries and institutions are working to develop 
their educational programs by using new and effective 
models, methods and methods of teaching to achieve 
effective teaching.

Today, we need more than ever before for teaching 
and learning strategies that provide us with wide, varied 
and advanced educational horizons that help our students 
to enrich their knowledge, develop their various mental 
skills, and train them in creativity and produce new and 
different things.

There must be interest in how the teacher can 
provide a lesson in which the student is the focus of the 

educational process, as it is the means that emphasizes 
the student himself in obtaining the experiences provided 
by the educational position, which transfers the focus of 
interest from the teacher to the student to achieve the 
required goals.

This matter is not limited to the theoretical subject, 
but extends it to the practical subject except the subject 
of volleyball, as the weak technical performance of some 
skills is not necessarily due to a lack of effort exerted 
and the inclination to learn specific activities, but rather 
it may be due to the strategy or model used in teaching 
and then It may be the reason not to reach the highest 
levels.

Hence the importance of research, by using the 
strategy of the supra-cognitive learning cycle and 
knowing its effect on the sense-kinesthetic perception 
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and the accuracy of the skill of the overwhelming 
dispatch by plane for the students of the third stage of 
the College of Physical Education and Sports Sciences, 
as it is necessary to walk in parallel or to keep pace with 
the development in the field of education and teaching 
methods, it is no longer acceptable for a small group of 
students to reach the degree of proficiency to keep pace 
with this successive amount of contemporary scientific 
developments, and therefore most educators in their 
various schools and their perceptions almost agree on a 
basic principle and an important strategic goal, which is 
to reach the vast majority of students to a high degree of 
learning and improve the level of performance .

Therefore, through the researchers’ field 
experience, he identified the problem of their research, 
as the researchers noted that there is a lack of use of 
educational strategies and curricula that employ aspects 
of mental processes and that have a major role in the 
process of learning the motor skills of learners to 
benefit from them in fruitful learning outcomes, so the 
urgent need to use teaching strategies emerged, hadith 
emphasizes the consideration of students’ learning of the 
motor skills, including the strategy of the metacognitive 
learning cycle, therefore, the researchers sought to 
choose it, which is one of the strategies that make the 
learner interested in thinking, investigating, researching, 
developing practical skills he has and being able to use 
them in new circumstances and through the above, the 
research problem can be summarized by the following 
question:

Does the use of the strategy of the metacognitive 
learning cycle have an impact on the development of 
sensory-motor perception and the accuracy of the skill 
of smash service volleyball for students?

The research aimed to identify the strategy of the 
metacognitive learning cycle in the development of 
sensory-motor perception and the accuracy of the skill 
of smash service volleyball for students.

The researchers also hypothesized: that there is 
an effect of the strategy of the metacognitive learning 
cycle on the development of sensory-motor perception 
and accuracy of the volleyball smash service skill for 
students.

As for the fields of research: it was represented by 

the students of the third stage of the Faculty of Physical 
Education and Sports Sciences / University of Kufa, 
and the time of conducting the experiment was from 
22/11/2020 to 25/2/2021. As for the location of field 
experiments, the researchers chose the Sports Hall Of 
the College of Physical Education and Sports Sciences / 
University of Kufa.

Keywords: strategy (the learning cycle of higher 
than the cognitive, sense-motor perception).

Research methodology and field procedures: 

Research Methodology

The researchers used the experimental method 
because it is compatible with the nature of the research 
problem, and by designing the method of the equivalent 
groups (experimental and control) with the pre and post-
tests.

Community and sample research:

The research community was identified by the 
students of the third stage of the College of Physical 
Education and Sports Sciences / University of Kufa, for 
the 2020-2021 academic season, of which (28) students 
were divided into two control and experimental groups 
equally, as the experimental group used the strategy 
of the metacognitive learning cycle, as for the control 
group I used the usual strategy by the subject teacher.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results for 
players.

Tools and devices used:

- Legal volleyball court.

- Suppression number (10).

- Rings with a diameter of (50 cm), count (10).

- An electronic device for measuring height and 
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weight.

- 10 Molten volleyballs.

- Dell laptop, count (1) made in Poland.

- (2) whistle type (Fox).

- Requirement to measure in centimeters.

- Signs of height (20 cm), count (10).

- Wooden targets measuring (40 x 40) cm, count 
(4).

- Sports stopwatch number (3).

Field research procedures:

Determine search variables:

First: Sense-motor perception.

Second: the skill of smash service volleyball.

Tests and measures used in research:

Sense-motor perception tests:

The first test: Sense-motor perception (throwing 
the ball with the hitting arm in serving skill): (1)

- Purpose of the test: Measurement of the 
perceptual ability - kinesthetic of the distance to throw 
the service ball.

- Used Tools: volleyball court with legal net, 
volleyball, blindfold.

- Performance description: The laboratory 
stands on the final edge of the transmission line facing the 
opposite court and leaves the laboratory to estimate the 
distance to throw the ball and look at it, then blindfolds 
its eyes with a piece of cloth or any other material that is 
not visible, and leaves in this position for a period of (10 
seconds) after which the order is given to throw the ball 
with the striking arm from the top to The playing field 
of the opposing team so that the ball falls into the area 
marked by a line in (the sixth meter) as shown in Figure 

(1).

Figure (1)

Sense-motor perception with the distance of the 
serving ball throw 

Conditions: Each laboratory has three attempts.

-  Register method:

1- It gives a score of (zero) to the tester when the 
ball falls into the designated area for it at the sixth meter.

2- Increase of one degree per meter increase 
or decrease at the specified area, that is, every meter 

increase or decrease gives a degree so that the order of 
degrees becomes (0, 1, 2, 3) after the specified area in 
meters (7, 8, 9) and gives the order before the specified 
area According to its proximity to zone 1, 2, and 3 meters 
(5, 4, 3) respectively.

3- The final laboratory score represents the sum of 
the scores for the three attempts.

- Notice: The lower the scores assigned to the 
laboratory, the greater the quality of perception.
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The second test: the sense-motor perception tests 
for the vertical jump distance: (2)

- Purpose of the test: Measurement of the sense-
motor perception of the vertical jump distance. 

- Used Tools: Smooth wall graduated to 300cm, 
white powder, tape.

- Performance description: The length of the 
player and the two arms high is taken from the middle 
fi nger with a mark on the closest distance (25 cm) above 
the arms (goal line) for the difference in the length of the 
players, the player is left to look at the specifi ed distance 
for a period of (5 seconds) after which blindfold his eyes 
with a piece of cloth or any other material a window 
for viewing, then the player leads the jump up and the 
area is marked, taking into account that the shoulders are 
straight and straight.

Figure (2)

The sense-motor perception test demonstrates the 
vertical jump distance

- Conditions: Each laboratory has three attempts.

-  Register:

1- The distance that lies between the target line 
and the end of the lab fi ngers is recorded rounded to the 
nearest (cm) and is graduated with an increment of one 
degree for each (cm) above the area defi ned by the target 
line or similar to it below the target line.

2- The fi nal laboratory score represents the total 

score achieved from the three attempts (closest) to the 
goal line

- Notice: The lower the degrees between the 
measurement from standing with the arms raised and 
touching the target line, the better the perception.

The third test: the perceptual test of grip 
strength: (3)

- Purpose of the test: Measuring perceptual 
discrepancies in light of muscle strength.

- Used Tools: (Dynamometer) grip strength, 
blindfold.

- Performance description:

1- Measuring the maximum force of the grip on 
the dynamometer, as the laboratory gives three attempts 
to score the best (with a minute interval between each 
attempt).

2- (50%) of the maximum grip strength is 
determined according to the measurement recorded in 
the previous step.

3- Three training attempts are given by using 
eyesight in which the laboratory tries to reach the 
strength of the grip to the level of (50%) of the 
maximum, provided that these three training attempts are 
interspersed with other experimental attempts without 
the use of sight (alternating any training attempt using 
eyesight, followed by a training attempt without the use 
of sight, and so on until the training and experimental 
attempts end).

-  Register:

1- Experimental attempts are recorded for the 
laboratory without using eyesight, whether the percentage 
is more than (50%) of the maximum (positive) or less 
than (50%) of the maximum (negative) or (50%) of the 
maximum completely (zero).

2- The error amount is calculated for each attempt, 
then the arithmetic mean of the sum of the errors in the 
three trial attempts is calculated.

Test the accuracy of the smash service of 
volleyball: (4) 
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- Purpose of the test: Measuring the accuracy of 
smash service volleyball.

- Used Tools: A legal volleyball court and a legal 
volleyball number (5), and a colored ribbon to divide the 
areas of the playing field, as shown in figure (3).

Figure (3)

Test the accuracy of the smash service of volleyball

- Performance description: 

1- The test student stands in the middle of the end 
line of the stadium (the half facing the planned half of 
the playing field) from a distance of 9 meters from the 
grid.

2- In this place the test student is holding the ball 
to perform an overwhelming serve as the ball crosses the 
net to the other planned half of the court.

- Performance conditions: If the ball touches 
the net, crosses it, and if it falls outside the boundaries of 
the court, it is considered an attempt by the test student 
(among the five attempts).

- Register: The laboratory student takes the score 
of the region in which the ball is located for each correct 
attempt, as each laboratory student has (5) attempts, 
and the scores are distributed over areas (1 - 5), so the 
maximum score for this test is (25) marks, noting that 
in If the ball falls on the line between two regions, the 
higher score of the area is calculated for the test student.

Exploratory experience of the tests used in the 
research:

 The exploratory experiment was conducted on 
1/12/2020 at ten in the morning in the hall of the College 
of Physical Education and Sports Sciences / University 
of Kufa on a sample of (8) players from the research 
community and the aim of this experiment was the 
following: -

1- Ensure the validity of the playground and the 
tools used and their suitability for the tests.

2- A determination of each exercise used in the 
learning units.

3- Knowing the extent to which the research 
sample responds to the tests.

4- Practical training for researchers and the 
assisting work team, to find out the negatives and 
positives that accompany the application of tests in 
terms of requirements and method of work.

5- Knowing the field difficulties that may face 
researchers during the application of exercises in 
educational units.
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Main experiment procedures:

Pre-test:

The researchers conducted pre-tests on the research 
community for the two groups (control and experimental) 
for the study variables on (Wednesday 9/12/2020).

Preparing and implementing a strategy for the 
metacognitive learning cycle:

The researchers prepared the strategy, as the lesson 
begins after the students’ arrival in the hall, they rush 
to change their clothes and prepare for the lesson 
and start performing the greeting, then warm-up and 
physical exercises, then the teacher begins to apply the 
educational part of the main section for a period of (20) 
in which the educational curriculum steps are applied 
according to the course strategy Metacognitive learning 
prepared by the researcher according to the following 
steps: - 

First: the exploration phase: At this stage, the 
teacher should give the students the opportunity to 
contemplate their scientific ideas and get to know the 
information the students have about the concept that they 
are about to study the skill of overwhelming volleyball, 
and the goal of the exploration phase is to give the 
learner the opportunity to explore the phenomena 
associated with the skill of overwhelming volleyball that 
is under research and the questions at this stage, which 
the student must be trained to ask himself, are: -

1- What are the key ideas in this volleyball spill 
skill position?

2- Do I need to do a specific thing or activity to 
understand my volleyball (overwhelming) skill?

3- What questions am I likely to face in my 
volleyball (ace serve) skill?

4- Students record the answers to these questions 
in their own record.

Second: Examine the status of presenting the 
concept: At this stage, the teacher must collect the 
data that the students have produced and reach through 
that data with the students to my skill (overwhelming) 
in volleyball, and also the teacher must give the 
opportunity to the students to reconsider their scientific 

ideas and concepts and reflect on any changes that may 
have occurred to their ideas. Scientific, and among the 
questions that students face at this stage are: -

1- Did the concept of my volleyball skill come up 
in my mind?

2- Are observations and conclusions correct?

3- Can I give a definition to the concept of my skill 
in volleyball?

4- Students record the answers to these questions 
in their own record.

Third: Examining the implementation status of 
the concept: At this stage, students encounter other 
examples, such as an application of the scientific 
concept, my skill (the overwhelming transmission) with 
volleyball, which can be understood by using the data 
produced during the previous stages. Stage: -

1- How did I benefit from this concept in my 
volleyball (overwhelming) skill in volleyball?

2- Is it easy to apply this concept to my volleyball 
skill in any new situation?

3- Can I apply the concept of my skill (ace) in 
volleyball to public life situations?

4- Students record the answers to these questions 
in their own record.

Fourth: Examine the status of the concept 
evaluation: At this stage, students reflect on their 
scientific ideas, and every student must keep a record 
of the concept My skill (overwhelming) volleyball in 
which he records his scientific ideas about the concept, 
and if the student’s idea is reasonable and clear, then he 
must be able to: -

1- Giving or providing examples of the concept 
My skill (ace) in volleyball.

2- Interpretation of his idea to his classmates.

3- The concept my skill in volleyball would make 
sense if it: It agrees or is in harmony with other ideas or 
things that I know or believe in.

4- A concept is fruitful if it:
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a- Helps solve problems.

b- It gives new ideas for other research.

c- It has advantages and benefits in the real world.

Among the questions that the student faces at this 
stage: -

1- How proficient is my volleyball skill with this 
concept?

2- What are the strengths and weaknesses of my 
volleyball skills?

3- Did my study of this subject, my skill (ace ace) 
in volleyball, add to anything new?

4- What can I do to overcome the weaknesses of 
my volleyball (overwhelming serving) skills?

5- Students record the answers to these questions 
in their own record.

Each educational unit contains the following:

1- Preparatory section (25) minutes: (3) for the 
organizational side, (7) for general issues, and (15) for 
special numbers.

2- The main section is (60) minutes: of which 
(20) minutes are for the educational part, and it includes 
the explanation and presentation of the graphic and video 
skill, the drawings and illustrations of the skill, and (40) 
minutes for the practical part, in which he applies the 
exercises for the shapes, pictures and videos that he 
learns on his own, as he applies the skills that have been 
done explained in the educational part.

3- The final section (5) minutes: It includes 
calming and relaxing exercises, with collecting tools and 
leaving.

Post-test:

 The researchers, with the help of the assistant 
work staff, conducted the post-tests for the research 
community after completing the application of the 
strategy of the metacognitive learning cycle, and on 
(Wednesday) corresponding to (27/1/2021), as the 
researchers took into account the same conditions 
in which the pre-tests were conducted in terms of the 
sequence of tests.

The statistical methods used in the research: 
- The researchers used the statistical bag (spss) in 
analyzing the research results, including: -

- Mean .

- Standard deviation .

- Pearson correlation coefficient.

- T-test for cross-linked samples.

- T-test for independent samples.

- Mode.

Presentation, analysis and discussion of results:

Presenting the results of the pre and post tests for 
the control and experimental groups for the variables 
under investigation: 

Table (1) shows the arithmetic mean and the standard deviation in the results of the pre and post-tests of the 
control group for the searched variables.

Variables
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Throwing the hitting arm in 
serving skill

Degree 1.27 0.789 1.14 0.547 4.254 0.001 Sig 

Vertical jump distance test Degree 3.29 1.69 2.871 1.689 6.235 0.002 Sig 
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Grip strength test Degree 1.689 0.891 1.17 0.784 8.245 0.000 Sig 

Precision performance for 
spiking volleyball skill

Degree 11.06 1.34 17.18 1.68 11.04 0.000 Sig 

Table (2) shows the arithmetic mean and the standard deviation in the results of the pre and post-tests of the 
experimental group of the investigated variables. 

Variables
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Throwing the hitting arm in 
serving skill

Degree 1.281 0.814 0.987 0.471 9.102 0.000 Sig 

Vertical jump distance test Degree 3.298 1.478 2.123 1.347 11.235 0.001 Sig 

Grip strength test Degree 1.598 0.812 0.874 0.625 12.356 0.000 Sig 

Precision performance for 
spiking volleyball skill

Degree 11.14 1.40 19.85 0.85 19.75 0.000 Sig 

Table (3) shows the arithmetic mean and the standard deviation in the results of the dimensional tests for 
the control and experimental groups of the investigated variables.

Variables
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Throwing the hitting arm in 
serving skill

Degree 1.14 0.547 0.987 0.471 6.147 0.001 Sig 

Vertical jump distance test Degree 2.871 1.689 2.123 1.347 10.23 0.000 Sig 

Grip strength test Degree 1.17 0.784 0.874 0.625 9.125 0.002 Sig 

Precision performance for 
spiking volleyball skill

Degree 17.18 1.68 19.85 0.85 6.145 0.001 Sig 

Cont... Table (1) shows the arithmetic mean and the standard deviation in the results of the pre and post-
tests of the control group for the searched variables.
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Discussing Results

Through what has been presented in table (1 and 2), 
we note that there are significant differences in the pre 
and post-tests in favor of members of the control and 
experimental groups and in favor of the post-tests. The 
researchers attribute the reason for the moral difference, 
for members of the control group, there are many 
variables that contributed to the development process 
that led to the emergence of significant differences 
between the pre and post-tests, including repetition and 
feedback as they had an effective role, as the feedback 
in the strategy followed by the subject teacher is given 
directly to the learners during the performance, and it 
can be given at the end of the educational unit, and this is 
confirmed by (Ali Al-Dairi and Ahmad Battania) “After 
the end of the application period and preparing for the 
end of the unit, the teacher or trainer corrects errors for 
the learners or players (5), and this is also confirmed by 
(Schmidt) “that feedback increases individuals’ energy 
and motivation, promotes correct performance and 
avoids wrong performance” (6).

The researchers also attribute the reasons for these 
differences to others that contributed to the improvement 
of learning, including following the principle of gradual 
learning in motor skills as well as practice, as continuing 
to repeat the skill helps learners to increase their 
motivation and then have positive effects in the learning 
process.

Whereas, the significant differences shown by 
the above tables for the members of the experimental 
group are attributed by the researchers to the use of the 
strategy of the supra-cognitive learning cycle in terms of 
planning and implementing the educational units, as the 
exercises developed by the researchers using the strategy 
of the metacognitive learning cycle have transferred 
the learners from the classic pattern that makes them a 
recipient of information. That the teacher raises to the 
modern style based on asking questions and making the 
learners choose appropriate solutions and this is what 
motivated the learners to respond to this strategy trying 
to succeed and prove their abilities and confirm their self 
and prove their capabilities, which are often viewed with 
insufficiency and indifference, this facilitated and helped 
in the development of sensory-kinesthetic perception and 
understanding the requirements of the overwhelming 

dispatch of volleyball, in addition to the reasons for 
these differences that the new educational situations that 
the learners were exposed to, which are characterized by 
the clarity of the goal and what the learners are required 
to achieve, were not recognized in the educational 
units regularity, which led to a clear improvement in 
their performance, and this is what (Fuad Suleiman 
Qalaqah) pointed out: “The clarity of goals and their 
identification in the light of certain behaviors or levels 
of performance, they are meaningful and effective (7), 
and the interaction between the members of the same 
group and their effective discussions about the task The 
educational effect that they do on their understanding of 
the educational material.

The researchers attribute the reason for the 
development of the experimental group to the various 
exercises that the research sample applied throughout 
the course of the curriculum, which made this difference, 
metacognitive learning course, the equipment focuses 
on the strength and speed of the striking arm because 
the nature of the performance of the overwhelming 
service in volleyball requires speed and force as well as 
the perception of distance and place to direct the ball to 
the appropriate place on the opposite court. Use of the 
metacognitive learning course, which allows the learner 
to take sufficient time to learn according to his own 
capabilities and abilities and in the manner of presenting 
the educational material, and this is consistent with what 
he mentioned (Zafer Hashem, 2002), “That of the natural 
phenomena of the learning process is that there must be 
development in learning as long as the teacher follows 
the steps of the sound foundations of learning. Education 
and in order for the beginning of learning to be sound, 
it is necessary to clarify the explanation, presentation, 
and exercise on the correct performance and focus on 
it until the consolidation and stability of performance, 
and providing the learner with feedback increases the 
motivation of the learner and urges him to perform the 
correct performance with desire and drive “ (8).

And the presentation of the educational material, 
whether in written text, static and moving images, 
or video clips that enable him to use more than one 
sense in the learning process, and this has contributed 
significantly to the diversity of sources of knowledge 
and increase opportunities for good learning, and this 
improvement in technical performance and accuracy 
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of the skill of overwhelming transmission with the 
ball the plane came as a result of moving away from 
the ordinary in education by using the supra-cognitive 
learning cycle that has the role in making the learner the 
focus of the educational process and his performance 
is organized and arranged according to the steps of the 
strategy in addition to the use of various situations, 
and the continuous guidance of observers supervising 
the performance of these exercises, which helped in 
Reducing the mistakes that the learner may make in 
performing the exercises during the educational unit.

The researchers attribute this also to the time of 
using the metacognitive learning course they prepared, 
which had a great impact in making the motor learning 
process more effective and positive through the 
strategies that provided the opportunity for the learner 
to be an active element in the educational process, and 
this is what was indicated by (Muhammad Mahmoud, 
1999). When implementing the curricula according to 
the allocated time effectively, the overall performance 
of the student improves a lot, and then provides a better 
level of performance (9).

Likewise, following the steps of applying the 
exercises after explaining and presenting them using 
educational aids and training in the overwhelming 
dispatch of volleyball and providing learners with 
continuous feedback increases the motivation of learners 
and their access to accurate skill performance, as well 
as his independence in making decisions about his 
performance and in this regard he mentions (Muhammad 
Mahmoud Al-Haila, 2001). The educational means work 
to achieve communication and transfer educational 
goals from the teacher to the learner, and it increases 
the effectiveness of the learning process and improves it, 
stimulates learners to more participation in educational 
situations and stimulates him to participate in more 
learning and continue in it, and it also facilitates the 
process of remembering by recalling information (10), 
this helps to acquire a kind of fixation of the movement 
programs in the minds of learners as a result of the time 
that the program took, which led to the first beginnings 
of acquiring some kind of experience and this is another 
important factor in developing the level of learners. 
Both (liba)(11) and (mohr)(12) are mentioned. Training 
for a specific period leads to improved accuracy and 
experience is directly proportional to accuracy.

The researchers also attribute the reason for the 
superiority of the experimental group over the control 
group in sense-kinesthetic perception to that the 
curriculum prepared according to the supra-cognitive 
learning and competition cycle contributed to the 
achievement of educational goals through the learners’ 
implementation of the kinetic duties to perform the 
overwhelming service with volleyball (1987) that “the 
teacher’s knowledge of the different learning styles 
is extremely important to know how the learning 
takes place and which methods are most effective in 
organizing educational materials and delivering them to 
the student” (13). 

Conclusions

- The exercises prepared by the researchers 
according to the strategy of the metacognitive learning 
cycle helped greatly in the development of the perception 
of movement and accuracy of the skill of smash service 
volleyball for students.

- Also, the period of time in which the exercises 
were applied according to the strategy of the metacognitive 
learning cycle helped greatly in developing the skill of 
smash service volleyball for students.

- The experimental group, which used the strategy 
of the metacognitive learning cycle, outperformed 
the control group in the perception of movement and 
accuracy of the skill of crushing the post tests.

Recommendations:

- The necessity of using the strategy of the 
metacognitive learning cycle in developing students’ 
mental abilities.

- Emphasizing the use of the strategy of the 
metacognitive learning cycle in the teaching of applied 
school subjects because of its role in developing 
effective education, creating a favorable atmosphere for 
the learners and creating their motivation for the learning 
process.

- Conducting similar studies on other individual 
and group activities, and on different age groups. 
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Abstract

Due to their exceptional physical properties, graphene nanomaterials have gained a great deal of interest in 
recent years for their application to state-of-the-art technology. On the other hand, nanotoxicity of graphene 
materials has also rapidly become a major concern, especially in the field of occupational health. There is 
a lack of evidence that such graphene nanomaterials influence the organs of the male reproductive system. 
Therefore, the goal of this study was to determine the effect of Graphene nanoparticles (GNPs) on mice 
body weight, reproductive organs weight and sperm quality, as well as certain reproductive organs injuries, 
after14 days of treatment with oral gavages of 0.1 ml of 10, 20, and 30 mg/kg of GNPs in male albino mice. 
The results showed a decrease in animal body weight and certain reproductive organs, as well as a decrease 
in the proportion of live sperm and the concentration of sperm in the tail of the epididymis and an increase in 
sperm abnormalities in all treatment relative to the control group. Injuries in the testes and epididymis (head 
and tail) were shown by histopathological analysis. This study concluded that oral GNPs gavages at various 
concentrations have a negative effect on the male reproductive system and can affect fertility.

Keywords: graphene Nanoparticles, organs, Reproductive, male albino mice 

Introduction 

A graphene (GNPs) is a mother of all atoms of 
carbon and is isolated from crystalline graphite. GNPs 
has a flat monolayer consisting of a single atomic thick, 
nanosized, two-dimensional sheets of hexagonally 
structure arranged as a honey comb lattice (1, 2) . 
Graphene derivatives vary in size from one to several 
hundred nanometers, and in thickness from 1 to 100 
nanometers (3). In 2004, the significant attention was 
given to the discovery of these materials received 
considerable (4,5). Such materials were widely used to 
diagnosis, treatment and detection of genetic risk factors 
because of their extraordinary physical and chemical 
properties such as small size and large surface to- volume 
ratio(6-8). Moreover, GNPs are also used indifferent 
fields, including nano electronic equipment; energy 
storage; batteries(9-11); and biomedical applications 
such as antibacterials(12,13), biosensors(14-17), cell 
imaging(18,19), delivery of drug (20-22), and engineering 

of the tissue(23-25). However, increasing GNPs utilization 
and production may increase the risk of unintentional 
occupational or environmental exposure to these 
materials(26) .Recently, some research has been carried 
out on exposure to graphene materials in the workplace, 
and published data has shown that graphene materials 
occupational exposure has potential toxicity to workers 
and researchers (27,28). Intratracheal instillation(29), oral 
gavages(30), intraperitoneal and intravenous injection 
(31,32) ; as well as subcutaneous injection(33) can deliver 
graphene nanomaterials to bodies. GNPs can cause acute 
and chronic tissue injury by penetrating through blood-
air barrier, blood-brain barrier, blood-testis barrier, and 
blood-placenta barrier,… etc., and then accumulate in 
different organs such as lungs, liver, and spleen ,….etc.

Su et al. (28) found that the majority of GNPs inhaled 
in the respiratory tract of human could easily pass 
through the head airways as well as the upper part of the 
tracheobronchial airways and then migrate to the lower 
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airways, where undesirable biological reactions could be 
induced such as granuloma and lung fibrosis. Whereas, 
another study reported an inflammatory pulmonary 
response in rats following BSA-capped graphene (bovine 

serum albumin-capped graphene) administration(34).

Recently, the findings of study(35) have shown that 
oral gavage of 60 mg/kg GNPs in male albino mice for 
7 and 9 days caused a decrease in the weight of animal 
body and liver weights, an increase in serum GOT 
enzyme levels as well as liver injury.

Many studies have shown that exposure to the 
graphene family may produce reactive oxygen species 
(ROS) depending on the concentration and duration of 
exposure, suggesting the occurrence of oxidative stress 
in many organs(36.37), resulting in histological injuries. 
Patlolla et al. (38) demonstrated that graphene oxide can 
be hepato toxic and that oxidative stress can mediate its 
toxicity.

Reproductive activity is usually an important 
factor when determining toxicology. In male animals, 
if environmental chemicals (e.g. GNPs) adversely 
influence the sperm quality , reproductive organs 
structure, the activities of certain main reproductive 
hormones, fertility could decrease and health offspring 
could be effected. In rats , the intraperitoneal injection 
of high nanoscale graphene oxide concentration (10.0 
mg / kg BW) for 15 and 30 days resulted in decreased 
epidididymal sperm counts and motility, and increased 
sperm abnormalities, as well as histological damage to 
testicular tissue such as seminiferous tubules atrophy 
with reduced germ epithelium, loss of germ cell, and 
vacuole formation(39). In fish, Dasmahatra et al. (40) 

found a connection between graphene oxide and gonad 
histpathology in fish, including granulosa and leydig cell 
changes.

Nevertheless, no information on the toxicity of 
GNPs to the male reproductive system has been given. 

Therefore, this research investigates the toxic effects of 
GNPs on animals body weights and some reproductive 
organs, sperm qualities, and reproductive organs injury 
(testes, head and tail of epididymis) in male of albino 
mice. 

Materials and Methods 

The research was performed on 27 male albino 
mice, weighting between 26-34g. They were divided 
into four groups, each comprising of six animals. The 
first group was a control which was ingested with 
distilled water. The second, third and fourth groups were 
ingested for 14 days with 10, 20 and 30 mg/kg of GNPs, 
respectively. GNPs were made from the same powder 
that Aldakheely and Al-Bairuty used in their study(35), 
which was described in detail . Briefly, GNPs were 
prepared as a stored solution. The 10, 20, and 30 mg/kg 
GNPs concentrations were prepared by dissolving 37.5, 
75, and 112.5 mg of GNPs in 15 ml of distilled water, 
respectively. After preparation of the concentrations, the 
mixture was placed in the ultrasonic bath for 30 minutes 
to mix and prevent the particles from agglomerating.

The powder was supplied by the company of Sky 
spring Nanomaterials (Inc., USA) with the following 
features: 99.5% purity, 6-8 nm sheet thickness of 
graphene, 15 nm average diameter, laminar form and 
black powder. 

In study(35), the powder purity was tested by Energy 
Dispersive X-ray spectroscopy (EDX), which was 
96.27% of carbon and 3.73% of oxygen (Fig. 1). The 
X-Ray Diffraction (XRD) was used to verify the 26 nm 
GNPs size and the Transmission Electron Microscopy 
(TEM) was used to identify the GNPs shape that had a 
laminar shape(Fig. 2).The results were almost identical 
to company descriptions . 
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Figure (1) (A) The scale of GNPS powder using XRD, which was 26 nm. (B) The purity of GNPs powder 
using Energy Dispersive X-Ray Spectroscopy (EDS) was 96.27% of carbon and 3.73% of oxygen (impurities)

(35). 

Figure (2) Transmission Electron Microscope (TEM) showing the laminar shape of GNPs. 

Animals were obtained from the Ministry of Industry 
and Minerals, Industrial Research and Development 
Authority, the Al-Razi Center and then transferred to the 
house of animals in the department of Biology/College 
of Science for Pure Science/Ibn Al-Haitham. All 
animals were exposed to normal laboratory conditions 

of temperature, light, air, and were supplied with water 
and pelleted mice diet ad libitum.

Animals weights were recorded using the electrical 
balance before and after the treatment period with GNPs 
(14 days). After 14 days, the animals were sacrificed 
and the testes and epididymis in the left and right side 
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were resected and removed fatty tissue adhered to them 
using a sensitive balance. The weights of the testes and 
epididymis (head and tail) were recorded. To study the 
sperm quality, the epididymis tail in the left side was 
resected, cut, crushed and mixed with 5 ml of saline 
solution. In a clean glass slide, a drop of tail solution 
was added and then a drop of eosin dye was placed 
and mixed with a drop of mash and made a smear (41). 
The tail smear was left to dry and then fixed with DPX 
to study sperm abnormality (head, tail, middle piece 
of sperm and the cytoplasmic droplet site). Then, 100 
sperm were extracted and abnormal ones examined 
by the Krazaanovskaya method(42) and all slides were 
examined with light microscopy with a magnification of 
40x.The testes and tail in the right side were placed in 
formalin fixative for 48 hours, after which the organs 
were dehydrated in ascending concentration of alcohol, 
purified in xylene, and embedded in paraffin wax, 
then 4-5 µm thick sections were obtained by a rotary 
microtome and stained with hematoxyline Harris and 
Eosin(43) 

Statistical Analysis 

Statistical analysis was carried out by using SPSS, 

version 24. All data were presented as Means ± SE. 
t-test was used to identify the differences between 
initial animal body weight (before) and after the end of 
treatment. The other parameters were analysed by using 
One –Way Analysis of Variance (ANOVA) with least 
significant difference at a probability to investigate the 
difference between treatments. The value was considered 
statistically significant when the probability value of less 
than 0.05. The value were written as average mean ± 
standard error 

Results 

Body weightsandReproductive organs weights 

As a result, the mean body weight of animals treated 
with 10, 20 and 30 mg / kg of GNPs for 14 days decreased 
significantly (P <0.05) compared to the animals 
themselves before treatment, with a percentage varying 
from 3-5% (Table 1). However, when comparing the 
mean body weights of the animals after oral gavages of 
all three GNPs concentrations with control groups, the 
mean body weights of the animals showed a significant 
decrease (P<0.05) (Table 1). 

Table 1. Animals body weights before and after treated with different concentrations of GNPs for 14 days. 

Treatments
Number of 

animals
duration of 

exposure (days)

Animal bodies weights(gm)

Before exposure After exposure

Control 6 - 33.92±1.78 aA 35.63±1.67 aA

10 mg/kg GNPs 6 14 26.22±0.41 bA 22.88±0.79 bB

20 mg/kg GNPs 6 14 29.12±0.62 bA 24.02±1.36 bB

30 mg/kg GNPs 6 14 28.47±0.43 bA 25.07±0.44 bB

Values represent mean ± standard error 

Similar horizontal and vertical capital letters indicate 
no significant change (P ˃0.05) 

Different horizontal and vertical small letters 
indicate significant change between treatments (P ≤0.05) 

In comparison with the control group, statistical 
analysis revealed a significant decrease (P≤0.05) in mean 
testes weight of mice treated with 10, 20, 30 mg/kg of 
GNPs with a concentration effect (Table 2). The mean 
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epididymis head weights showed a significant decrease in mice treated with 10, 20, 30 mg/kg of GNPs compared to 
control animals. Whereas the mean epididymis tail weights in mice treated with all GNPs concentrations were not 
significant (P˃0.05) in all treated animals relative to the control group (Table 2). 

Table 2. Changes in the weight of testes, head and tail of epididymis after 14 days of exposure to 10, 20 and 
30 mg/kg of GNPs . 

Treatments
Number of 

animals
duration of 

exposure (days)

Organs Weight (mg)

Testes

Epididymis

Head Tail

Control
6 - 91.35±2.04a 38.91±2.93a 21.58±0.72a

10 mg/kg GNPs
6 14 83.5±1.23b 21.00±1.033b 20.92±1.00a

20 mg/kg GNPs
6 14 72.42±1.91b* 21.83±3.17b 18.67±0.45a

30 mg/kg GNPs
6 14 72.75±2.54b* 18.75±1.26b 18.17±1.03a*

Values represent mean ± standard error 

Different vertical letters indicate significant change between treatment (P ≤0.05)

* significant change (P ≤0.05) between concentration. 

Changes of sperm characteristics in the tail 
ofepididymis 

The results of the statistical analysis showed that 
the percentages of live sperm and the concentration of 
sperm in the epididymis tails of mice treated with all 
three concentrations (10, 20 and 30 mg / kg) of GNPs 
decreased significantly (P <0.05) after 14 days compared 
to the control group (Table 3).

The percentage of sperm abnormalities in the 
epididymis tails of mice treated with all GNPs 
concentrations (10, 20 and 30 mg / kg) showed statistical 
increases (P≤0.05) after 14 days in contrast to the control 
group (Table 3). The percentage of sperm distortions has 
increased with increasing GNPs concentration (Table 3).

The sperm abnormalities involved sperm head 
absence , tail absence, tail warp , tail curvature , median 
piece convolution , and cytoplasmic droplets appearance 
in the median piece (Fig. 3) 



2386    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 3. Changes in the percentage of sperm live , sperm abnormalities and concentrationof sperm in 
epididymis tail of albino mice treated with 10,20 and 30 mg/kg GNPs for 14 days

Treatments
Number of 

animals 

duration of 
exposure 

(days) 

(%) Live of 
sperm

Concentration of sperm* 
103

(%) of spermatic 
abnormalities in 
epididymis tail

Control 
6 - 75.17±3.36 a 13708.33±1250.28 a 6.33±1.28 a

10 mg/kg GNPs 
6 14 13.50±0.62 b 8708.33±668.23 b 71.17±2.30 b

20 mg/kg GNPs 
6 14 11.17±1.19 b 6270.83±1439.55 b 78.33±0.76 c

30 mg/kg GNPs 
6 14 20.33±0.76 b* 6916.67± 722.16 b 85.67±1.17 d

Values represent average mean ± standard error 

Differentvertical letters indicate signifi cant change (P ≤0.05) between treatments 

* signifi cant change (P ≤0.05) between concentration 

 

Figure 3(A) shows the normal sperm in albino mice of the control group (B) abnormal sperm in mice treated 
with 10 mg / kg of GNPs for 14 days (C) abnormal sperm in mice treated with 20 mg / kg of GNPs for 14 
days. (D) abnormal sperm in mice treated with 30 mg / kg of GNPs for 14 days. The numbers refer to: 1. 

Sperm head , 2.Spine of the head; 3. Median piece; 4. Sperm tail ; 5. Cytoplasmic droplets.; 6. Loss of head 
and median piece; 7. Convolution of median piece. 8. Tail bending.; 9. Tail zigzag.; 10. Loss of head; 11. 
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Convolution of tail.

Changes in the structure of testes and epididymis

Histological results showed normal seminiferous tubule architecture in the control group testicles tissue (Fig.4a). 
Exposure to 10, 20 and 30 mg / kg of GNPs for 14 days resulted in changes in the structure of testes involving soci 
of cell necrosis, degeneration of seminiferous tubule cells, vacuolation, expansion of space between seminiferous 
tubules, low number of leydig cells (Fig.4 b,c and d). In mice treated with all three GNPs concentrations, the 
epididymis head showed changes involving degeneration of the epididymal tubule, hyperplasia, pyknotic nucleus 
cell, expansion of the space between tubules, epithelium lifting , vacuole formation, congestion of the blood vessels 
and low epithelium lining thickness compared to the normal epididymis head structure in the control group (Fig.5). 
The structure of the epididymis tail showed changes in mice treated with 10, 20 and 30 mg/kg of GNPs involving 
tubule degeneration, space expansion between tubules, epithelium lifting, low epithelium thickness with low sperm 
density in the epididymis tail lumen compared to the normal epididymal tail structure (Fig. 6). 

 

Figure 4 showed transvers sections of male albino mice testis in (a) control group (b) mice treated with 10 
mg / kg of GNPs for 14 days (c) mice treated with 20 mg / kg of GNPs for 14 days (d) mice treated with 30 
mg / kg of GNPs for 14 days. The testis of control group showed normal structure of seminiferous tubule 

(ST), lumen (Lu) and the presence of leydig cell between tubules. All treatment showed lesions that involved 
cell necrosis (N), degeneration of seminiferous tubule cells (D), vacuolation (V), enlargement of space 

between seminiferous tubule (E) , low number of leydig cells (L). Hematoxyline- eosin, 40X. 
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Figure 5 (a) showed transvers sections of epididymis head in male albino mice of (a) control group (b) 
mice treated with 10 mg / kg of GNPs for 14 days (c) mice treated with 20 mg / kg of GNPs for 14 days (d) 

mice treated with 30 mg / kg of GNPs for 14 days. The head of control group showed normal structure 
and thickness (T) of epididymis tubule that lined by ciliated columnar cell (CC) with normal nuclei (N) 
and normal presence of connective tissue in space between tubules (Co). All treatment showed lesions 

that involved tubule degeneration (D), hyperplasia (H), pyknotic nuclei (P), enlargement of space between 
tubule (S) , lifting epithelium (LE), vacuole formation (V), blood vessel congestion (C) and low thickness of 

epithelium (LT). Hematoxyline- eosin, 40X.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2389

 

Figure 6 (a) showed transvers sections of epididymis tailin male albino mice of (a) control group (b) mice 
treated with 10 mg / kg of GNPs for 14 days (c) mice treated with 20 mg / kg of GNPs for 14 days (d) 

mice treated with 30 mg / kg of GNPs for 14 days. The tail of control group showed normal structure and 
thickness (T) of epididymis tubule that contain sperm (SP) and normal presence of connective tissue in 

space between tubules (S). All treatment showed lesions that involved tubule degeneration (D), enlargement 
of space between tubule (S) , lifting epithelium (LE), low thickness of epithelium (LT) with low density of 

sperm (LS). Hematoxyline- eosin, 40X 

Discussion 

There is a lack of studies on the toxicity of graphene 
nanoparticles in the male reproductive system. In this 
regard, further animal studies are urgently needed to 
understand the systemic behavior and potential systemic 
toxicity of these nanomaterials. Current fi ndings indicate 
a reduction in the overall body weight of animals treated 
with all three GNPs concentrations relative to the control 
group.

These fi ndings are in agreement with the (35) study, 
which showed that oral administration of 60 mg/kg 
of GNPs to male albino mice resulted in a decrease in 
average body weight. A return to the accumulated GNPs 
in the stomach or intestines may be the reason for this 
result,, leading to disruption of the absorption process 
due to the impact of GNPs on the mucous membrane of 

the gastrointestinal tract or loss of appetite in animals.

The toxic effect of various GNPs concentrations on 
the body weights of animals before and after exposure 
was evident, which showed a decrease in the weights 
of animals treated with GNPs for 14 days relative to the 
control group, suggesting the negative effect of GNPs 
on the body weights of the animal, which refl ects the 
critical function of its internal organs and the lack of 
appetite due to its accumulation in the digestive system 
and prevents the absorption process. This interpretation 
is consistent with the (44) study in which it was shown 
that the decrease in animal body weights after treatment 
with nanoparticles induces loss of appetite due to 
the accumulation of nanoparticles in the stomach 
and intestines, thus affecting the digestive system’s 
absorption process .
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In this study, a significant decrease in testes and 
epididymis weights was observed in GNPs- treated 
animals at concentrations of 10, 20 and 30 mg / kg 
and after 14 days of exposure . Decreased weights of 
organs (testes and epididymis) can be returned to organ 
tissue damage. The study of Attia showed that exposure 
of male mice to silver nanoparticles causes testicular 
tissue damage and programed cell death, thus reducing 
testicular weights compared to the control group(45).

In a study of Olugbodi et al. (46), rats were 
subcutaneously exposed to Ag-NPs at doses of 10 
and 50 mg/kg body weight (bw) for 7 days, resulting 
in a decrease in the relative weight of the epididymis 
and testes, suggesting that Ag-NP induced epididymis 
and testes atrophy in male rats. Previous research has 
shown that when nanomaterials are given to animals as 
a subacute intravenous injection, they circulates in the 
blood predominantly as particulate forms, interacting 
with blood components and cells to cause coagulation 
(47,48). 

In the current analysis, the percentages of live sperm 
and the concentration of sperm in the epididymis tails 
of mice treated with all three concentrations of GNPs 
were found to be lower. This may be due to a reduction 
in testosterone levels (data not shown), which would 
cause spermatogenesis to be impaired or cause cell 
cycle arrest and death of intermediate stages of sperm 
formation. Research has shown that low testosterone 
levels in animals have affected spermatogenesis by 
reducing sperm count and motility, increasing the 
percentage of defective sperm cells, and modifying the 
histomorphology of the testis and/or epididymis(49-50). 
Nirmal et al. study demonstrated that after 15 and 30 
days of exposure to nano graphene oxide, total sperm 
count decreased with dose effects(39). Whereas, Yoshida 
et al. (51) found that intratracheal administration of carbon 
nanoparticles to male mice resulted in decreased sperm 
production and tissue changes in the testes. 

Tabish et al. (52) showed that injecting of 5 and 15 
mg / kg of graphene nanopores intraperitoneally into rat 
for 27 days caused an imbalance in the spermatogenesis 
process, the appearance of vacuoles, and the expansion 
of the germ layer, as well as the breakdown of secondary 
sperm cells, damage to the germ layer of the seminiferous 
tubules and the appearance of gaps.

Morphological abnormalities in epididymis 
tail sperm have increased significantly in all three 
concentration of GNPs, indicating that oxidative stress 
is being produced. According to the results of Nirmal 
et al (39) study, nanographene oxide induce oxidative 
stress in testicular tissue. Oxidative stress triggers the 
oxidation of cell membrane that rich in polyunsaturated 
fatty acids. As a consequence, sperms rapidly lose 
intracellular adenosine triphosphate (ATP), causing 
axonemal injury. Elevated morphological abnormalities 
and sperm motility are closely correlated related with 
this effect(53). A study of Pinho et al.(54) showed that 
exposing the testes of mice to different doses of ZnO 
NPs (1, 5, 10, and 20 µg) for 6 and 12 h led to changes in 
the cytoskeleton and nuclear structure in sperm cells, as 
well as an increase in the levels of reactive oxygen species 
(ROS) and DNA damage and thus cell death, indicating 
a toxic effect on sperm in a time and dose dependent. 

Oral administration of GNPs to mice at 10, 20 
and 30 mg/kg bw resulted in degenerative changes in 
the cellular architecture of mice testes and epididymis 
relative to control. These degenerations in mice testes 
and epididymis are lines of evidence supporting the 
GNPs ability to cause cellular and oxidative injury to 
mice testes and epididymis. The study(39) found that 
high dose of nanographene oxide (10 mg/kg BW) 
caused substantial histological injury to testicular 
tissue, including seminiferous tubule atrophy, 
decreased germinal epithelium , germ cell destruction, 
and vacuolization. Kong et al. (55) found that the oral 
gavages of 15 and 45 mg/kg nickel nanoparticles to rats 
caused epithelial shedding of the seminiferous tubules, 
disordered arrangement of cell in the tubules, as well as 
apoptosis and cell death. Whereas another study reported 
disorganization of germ cells layers, detachment and 
sloughing of immature germ cells, and vacuolization of 
the epithelium of seminiferous tubules after exposure to 
a high concentrations of ZnO NPs(57) 

Degeneration of the epididymal tubule, hyperplasia, 
pyknotic nucleus cell, expansion of the space between 
tubules, lifting epithelium, vacuole formation, congestion 
of the blood vessels, and low epithelium lining thickness 
were also seen in the head and tail of epididymis after 14 
days of exposure to 10, 20, and 30 mg/kg of GNPs in the 
current study. These histological changes in the testes 
and epididymis are indicative of functional damage to 
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Sertoli cells, which are responsible for supporting and 
protecting germ cells during spermatogenesis (56) or due 
to oxidative damages. Olugbodi et al. (46) found that the 
administration of Ag-NPs to rats at 50 mg/kg BW induced 
degenerative changes in the cellular architecture of the 
testes and epididymis. These degenerations are lines of 
evidence supporting the NPs ability to cause cellular and 
oxidative damage to rats testes and epididymis.

As a result, the present study findings revealed that 
GNPs could significantly alter the fertility potential of 
male mice. 

Conclusion 

The current research concluded that graphene 
nanoparticles have a toxic effect on the male reproductive 
system that could contribute to functional disorder. 
However, further studies were required to investigate 
the toxicity of these materials to offspring and fertility. 
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Abstract

Breakfast is the most important meal of the day. Eating a nutritious breakfast sets the tone for the day and 
promotes weight maintenance and weight loss by maintaining blood glucose levels and our metabolism. 
The purpose of the present study was to investigate the impact of timing breakfast consumption on some 
hematological parameters among some adult female student in college of science for women. Sample enrolled 
in the present study consist from 40 female with age arranged between 20-45 years , at an early -morning 
blood sample of 3 ml has been taken to measure the hemoglobin, RBC, BP, WBC, HCT% by hematological 
analyzer devise and body mass index was measured for subjects to estimate if there any difference between 
two study groups who take breakfast meal in early morning compared with those students who take breakfast 
meal at late morning. The results for total parameters measured were non-has significant difference between 
two study groups, so our conclusion the Keep eating breakfast meal at a limited time at (7 -9 am) and (9-11 
am) in regularly have not changed clinically significant in some hematological and physiological test

The aim of study: This study was carried to indicate whether the timing consumptions of breakfast if 
influence on some classical hematological parameters in young women.

Keyword: physiological parameters, breakfast meal, adult women 

Introduction

The purpose of the present study was to investigate 
the impact of timing breakfast consumption on some 
physiological parameters among some adult female 
student in college of science for women. Population 
enrolled in the present study subjects who take breakfast 
meal in early morning compared with those students 
who take breakfast meal during late morning. a number 
of hypotheses constructed in the light of previously 
conducted researches. Previous studies showed 
the relationship between breakfast and education 
performance (1), other working set of assumptions in 
which the start a good morning breakfast plays key role 
and provide important nutritional need to the body (2), in 
the same time may have influence on some hematological 
test such as hemoglobin, haematorit and red blood cells 
counts (3).

Subjects and Methods

A total of 40femals students aged (20-45years) 
participated in this cross-sectional study by completed 
questionnaire; A pre- designed questioner was used to 
collect the information about breakfast eating timing.

The time of breakfast consumption, arranged 
between early morning in which at (6-9 o’clock), and 
late morning at (9.5-11 o’clock), Body mass index 
calculated by the formula

BMI=weight (kg) \height(m2) 

After measured high in meter and weight in kg, an 
early -morning blood sample of 3 ml has been taken to 
measure the hemoglobin, RBC, BP, WBC, HCT% by 
hematological analyzer devise.

The results for two group of the present study were 
analysis by use the SPSS system and  (p- value) was 
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assessed by independent-sample t-test. 

Results and Discussion

Table 1 show hematological and physiological status 

The count of hemoglobin, HCT, RBC and the value of BMI of the subjects of the present study who ate breakfast 
at early morning were statistically not difference (p>0.05) as compared with the values for subjects who ate breakfast 
meal at late morning.

Table 1: Mean values for some Physiological and hematological parameters according to breakfast meal 
timing consumption:

p. value 
Late morningEarly morningName of parameter

N=12, Mean± SDN=28, Mean± SDNo. of subjects

NS32.4± 11.232.5± 10.2Age(years)

0.7712.09± 1.5412.42±1.47Hb (g/dL)

0.798.24±2.717.87±1.89WBC (x 109

0.7037.14± 3.4238.2±3.45HCT %

0.364.42±0.394.68±056RBC (x 1012 )

0.0924.15±3.5324.29±4.9BMI (Kg/m2)

0.93114.1±15.1112.5±16.01
Blood pressure

systolic Bp mm Hg

0.9170.8±12.4066.7±10.9Diastolic Bp mm Hg

Significant differences at p- value ≤ 0.05

The mean of blood pressure was different between 
two groups, as subjects who ate breakfast at right time 
morning have lower blood pressure value as compared 
with other group but the difference were non-significant 
also, the count of WBC was lower in group who have 
their meal at early morning as comparison with another 
group, but the difference was non-significant p>0.05. 
BMI values mean for our population were not difference 
between two groups, the suitable explain for this 
result that obese girls are more likely to skip breakfast 
than their normal peers, and one of study reveals that 
girls who do not eat breakfast have the highest mean 
weight and body mass (4)So probably that habitually 
consumption of breakfast meal in different time at 
morning not have significantly role in change of body 
weight so body mass index between two groups were 
not significant difference, other study have been shown 

that weight loss is higher as meal ingested at breakfast 
time than when an equivalent meal was consumed in 
that evening (5) accordingly changes in timing food could 
have metabolic consequences for the development of 
obesity and perhaps for weight loss (6) however recent 
study suggests that disruption of circadian _synchrony 
more likely to have negative role in weight gain (7).One 
literature was found a significant post-prandial increase 
in WBC in healthy subjects after an 8_hours oral fat 
load result in food intake, represents a marked intestinal 
exposure to antigen, requiring host defense which may 
serve tosupport Local immunity (8), our investigation is 
not consistent with these hypotheses this difference may 
be owing to there was not sufficient time to promote 
emigration of lymphocytes because blood sample 
collected early from our population. Our results of BP 
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mean values were revealed that lower in group who 
ate early morning than other group but this difference 
statistically non significant this may to that morning 
meal could help fight off hypertension as the breakfast 
meal in right time restraints the body metabolism and 
keeps the body from going into starvation at sleep so 
protection if form hypertension (9),as the starvation 
considered stress and when faced an organism call upon 
several mechanism to maintain biological homeostasis, 
response usually with an increase in arterial pressure and 
tachycardia (10).

Conclusion 

Keep eating breakfast meal at a limited time at (7 
-8.5 am) or at (9-11 am) in regularly have not changed 
clinically significant in some hematological and 
physiological test. 
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Abstract

Background: Bladder cancer is the second most common type of cancer of the urinary system in the world, 
after prostate cancer. Thus, we use a combination of the best imaging technology in the diagnosis and 
treatment of bladder cancer, because of its accuracy in local staging and grading .

Aim of The Study: To determine the accuracy and effectivity of MRI in early detection and diagnosis of 
bladder carcinoma by using different protocols and to Compare the sensitivity of MRI in staging of urinary 
bladder carcinoma with histopathological findings.

Patients and Method: : A prospective case control study was conducted in an oncology teaching hospital 
/the complex of Baghdad medical city. This study involved 41 suspected patient (35male &6 female). The 
participants ranged from (31–83 years) throughout the period of from September 2020 to January 2021.
Patients who were referred for examination and diagnosis due to pelvic pain and hematuria, or who had been 
suspected of having bladder cancer by ultrasound were included in the study and were evaluated by the MRI 
performed with an MRI scanner (1.5 Tesla ,Siemens).

Results: : the study included 41 patients with bladder cancer, mean age was 64.8 years ranging from (31-83 
years), about 31.7% was in 61 – 70 years, and about 24.4 was in 71–80 years, 85.4% were males, and 97.6% 
were smokers.82.9% with chronic renal disease( UTI ),56.1% with heterogeneous enhancement & 39% with 
homogenous enhancement ,4.9% non-enhanced. 38 patients with symptom of hematuria, the lesion location 
according to the its site in the bladder wall was 34.1% in the lateral wall,24.4% in the posterior wall. The 
stages of T-primary tumor in MRI common protocols was(Tis=12% ,Tia=10% ,T1=17% ,T2=18% ,T3=28% 
,T4=15% ) .the accuracy and sensitivity for early stages (Tis,Ta,T1.&T2) in conventional MRI protocols)
T1WI,T2WI) was Inconclusive in the diagnosis of bladder carcinoma accuracy ranging (44% – 57%) & 
sensitivity ranging (50% – 75%),while in both advance MRI modalities) DCE &DWI) had specificity for 
diagnosing stage bladder CA with DWI offering slightly higher sensitivity (SN) , negative predictive values 
(NPV ), positive predictive value (PPV) , and accuracy (SN: 100% vs. 100%, SP: 50% for DCE &100% for 
DWI, accuracy: 97.6% vs 100%, PPV: 97.5% vs. 100%, and NPV: 100% vs.100%). 

Keywords: MRI, Pelvic Pain, Diffusion-weighted MRI , Apparent diffusion coefficient value, Bladder cancer, 
Hematuria. 

Introduction

The second most common tumor that may occur in 
the reproductive and urinary tract is bladder tumors (a 
prostate tumor is the most common) (1). It is the fifth 

most prevalent cancer in the USA and is highly treatable 
when diagnosed in the early stages (2). It accounts for 
up to 6-8 percent of overall malignancy in men and 2-3 
percent in women, with the highest incidences rates in 
North America and Europe , as well as in areas with 
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endemic schistosomiasis (Africa and the Middle East). 
It is more prevalent in men than in women (3:1) and is 
common in patients over 50 years of age. (1) They are 
widely categorized as tumors that are either epithelial 
or nonepithelial (mesenchymal). On an average 90-95% 
of bladder cancers derive from the epithelium, the most 
common form is transitional cell carcinoma (90 percent) 
(1) Urothelial tumors are categorized as invading or 
non-invading muscle tumors (superficial or papillary). 
(3). About 80% to 85% of urothelial cell carcinomas 
are nonmuscle invasive. These are low-grade lesions 
that arise from a hyperplastic epithelium and may be 
multifocal. Those typically have a strong prognosis and 
seldom grow to invasive cancers, although there are 
about 50 percent urothelial recurrence rates, about 20 
to 25% of the bladder cancer cases are muscle-invasive, 
emerge from in situ carcinoma or severe dysplasia, 
and have a higher histologic grade. Non muscular 
urothelial invasive tumors have a higher recurrence rate 
in comparison to muscle-invasive species. They are a 
precursor to invasive muscle tumors if left untreated. 
Almost every case of squamous carcinoma and bladder 
adenocarcinoma is invasive on diagnosis. Both bladder 
cancers can be worse off than urothelial tumors 
with intensive surgical therapy and chemotherapy.(3) 
Mesenchymal tumors comprise the remaining 5% of 
bladder tumors, with adult rhabdomyosarcomas, and 
leiomyosarcomas being the most prevalent subtypes.(4)

The clinical diagnoses and correct treatments of 
the bladder tumor cases are typically dependent upon 
detections and accurate staging of intravesical lesions. 
(5–7)

Random, multi-surface imaging capabilities of 
contrast-enhanced dynamic MRI ( CONTRAST-
enhanced DYNAMIC MRI ) are particularly helpful 
in showing superficial bladder carcinomas and tumor 
invasion of the neighboring tissues. 6, 9, 10. With data 
precision ranging from 88 to 97.6 percent, the analysis 
of dynamic gadolinium-enhanced MRI is much more 
beneficial for the staging/diagnosing of the bladder 
cancer. Diffusion-Weighted MR Imaging. Recently 
Weighted diffusion imaging (DWI) can be defined 
as a type of the MR imaging based on measuring the 
random Brownian movement of water molecules within 
a tissue voxel and is useful for tumor characterization 
(15) Diffusion-weighted MRI is a highly dependable 

technique for detecting and its can also be used in the 
identification of several forms of malignancy in different 
types of organs and the urinary bladder. [11] . There is 
a small number of the studies on the role of that new 
diagnostic approach in diagnosing and staging bladder 
tumor in literature. 8, 11–14 . This study aimed at assessing 
the role of the ADC and the DWMRI as a quantitative 
parameter for the diagnosis, staging of pathologies of 
bladder tumors and the pathological classification The 
usual bladder wall has been difficult to recognize on the 
DW images, we tended to paste the regions of interest 
(i.e. the ROIs) on ADC map following copying and 
finding the ROIs on T2-weighted images at the standard 
bladder wall. Using histopathological findings, the 
normal bladder wall situation at which the measurement 
of the ADC is conducted has been confirmed.

In the circular region of interests, values of the 
ADC have been calculated as mm2/s and the average 
ROI values were reported in b 100, b600 and b1000. The 
ADC, MRI, and DWMRI findings have been correlated 
with histopathology results. 

Patients and Methods

MRI is a very preferred method for imaging bladder 
cancer due to both advanced protocols, for which (DWI)
diffusion weighted MR imaging and dynamic contrast 
enhanced MRI (DCE) are excellent agreement for T 
staging of bladder cancer with DWI without the use 
of contrast media, so it may be utilized in the patients 
who Have renal impairment or sensitivity to the contrast 
media. All patients were examined initially with routine 
MRI protocol for the pelvis that included T2 weighted 
images , T1 weighted images, then diffusion , and post 
contrast T1WI. all patients were examined in the supine 
position throughout the examination in axial plane.

This study included 41 patients (35 male &6 female, 
according to the distribution of ages in (figure 1) .All 
patients in this study were referred to the radiology 
department of the Oncology and Abdominal Diseases 
Clinic. Who underwent magnetic resonance imaging 
at the Medical City Complex in Baghdad / Teaching 
Oncology Hospital from September 2020 to January 
2021, due to pelvic pain and hematuria.
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Standard MRI protocol(A) was included in the following sequences, T1-weighted turbo spin-echo in axial and 
sagittal planes, T2-weighted turbo spin-echo in axial , sagittal and coronal planes, Diffusion weighted MRI, Apparent 
diffusion coeffi cient( ADC ) maps, Dynamic contrast-enhanced MRI: Contrast-enhanced MRI was performed in the 
axial plane using two-dimensional T1 fast fi eld echo (FFE) sequence with fat suppression 

Table(1): Imaging of urinary bladder MR sequences and parameters (1.5 T) 

Sequence of pulses T1 T2
DWI  

b-value(0 ,600.1000)
DCE

TR(Repetition Time) 550ms 4000-5500 ms 8000 ms 5.41 ms

TE (Echo Time) 9 ms 80-120 ms 61.2 ms 1.93 ms

Matrix(Frequency&phase- encoding 
stepes

512 x192 256 x256 256 x256 256x265

Number of slices 45 40 15 40

Fov
20 cm 24 cm 35 cm 22 cm

Slice Thickness 6 mm 6 mm 5mm 4 mm

Signal Acquired 4 4

Intersection Gap 2 mm 2 mm 2 mm 2mm

Band Width(Hz/pixel) 140 161 142 KHZ 260

Acquisition Time 1.5 Min 2.3 Min 1.6 Min 2.3 min

Average /NEX 1 2 8 1
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2.1.Examination technique:-

Anesthesia was not required for the MRI study, 
the bladder was distended to aid in accurate diagnosis. 
The lack of bladder dissidence, chemical shift artefact, 
motion artefact or include important artifacts in bladder 
imagery, The failure to detect small tumors can restrict the 
secondary detection in the bladder to muscular detrusor. 
On the other hand, the bladder distention can produce 
patient movement and decrease plaque sensitivity, 
such as lesions. The most optimal bladder size for MRI 
scanning is achieved by instructing the patient to begin 
to drink water 30min prior to the scan and arriving at 
examination with full bladder. In the case of the patients 
that have a urethral catheter, 250ml - 400ml of the sterile 

saline has been utilized for the purpose of increasing 
the volume of the bladder, throughout the procedure of 
the imaging, bladder fullness has been checked at the 
localizer images and the imaging process delay has been 
triggered in the case where the bladder wasn’t entirely 
full. 

The object of bowel peristalsis may be decreased 
through the administration of an intra-muscular anti-
peristaltic agent which can spread out from the abdomen 
in the pelvis. MRI testing was done using a body surface 
coil with 1.5 tesla MRI machine (Magnetom Aera, 
Siemens medical system, Germany) (26-28 cm).

3.Result:- In this study 41 patients have been 
included, Thirty fi ve men as well as six women ,with age 
range from( 31 - 83 years),38 patients presented with 
hematuria and pelvic pain while 3 patients presented 

without hematuria & pelvic pain , as shown in fi gure below.

 

Figure (1) Show The Distribution Of The Patients According To Their Age, Gender, Smoking Habit And 
Clinical Feature, Approximately 85 %Of The Age Classes Fall Between 50 To 80 Years . It Seems That 
The Majority Of The Patients Are Male (85.4 %), Smokers (97.6 %), And Had A Clinical Symptom Of 

Hematuria (92.7%).
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Figure(3): Shows The The Percentage Of Patients Present In Each Stage Of Bladder Carcinoma. 

Table 2. Effi ciency For Each Protocols 

Effi ciency For Each Protocols

Actual Diagnosis   

Malignant Benign Total  Sensitivity Specifi city PPV NPV Accuracy

N C% N C% N C%

100 100 100 100 100

Histo_ Predictive

 

 

Malignant 39 100 0 0 39 95.1

Benign 0 0 2 100 2 4.9

Total 39 100 2 100 41 100

MRI_Predictive by

Conventional 
protocols

 

Malignant 38 97.4 1 50 39 95.1

0.974 0.5 0.974 0.5 0.951Benign 1 2.6 1 50 2 4.9

Total 39 100 2 100 41 100

MRI_Predictive by 
DCE Protocols

Malignant 39 100 1 50 40 97.6

 

 

100

 

 

0.5

 

 

0.975

 

 

100

 

 

0.976

Benign 0 0 1 50 1 2.4

Total 39 100 2 100 41 100

MRI_Predictive by 
DWI Protocols

Malignant 39 100 0 0 39 95.1

 

100

 

100

 

100

 

100

 

100
Benign 0 0 2 100 2 4.9

Total 39 100 2 100 41 100
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Table (2) Shows The Effi ciency For Each Protocols 
As well as explaining the Sensitivity, Specifi city, PPV, 
NPV & the Accuracy. The table shows that the accuracy 
of the MRI device using the DWI protocol (100%)is 
the closest to the accuracy of the golden rule on which 

we relied on diagnosis. In general, the accuracy of the 
MRI device using the DCE protocol(97.6%) is close to 
or similar to the DWI MRI, However, accuracy of DCE 
decreases in the early stages of cancer invasion(in Tis 
stage 88.9%, T1=90.9% 

Correlation between stage of carcinoma and ADC value

r p.value

Actual stage -0.917 .000

  Correlation is signifi cant at the 0.01 level 

Table 3: ANOVA 

Sig. levelSig.FStd. DeviationMean
ADC value according to 

stages

Very high sig.00057.205

.0007071.07450TX

.0064551.08750Ta

.084180.93533Tis(situ)

.009354.84750T1

.024904.79473T2

.048808.75629T3

.015811.69800T4

Figure (4)&table (3): Shows The Relationship Between Cancer Stage And ADC Value Is Very High 
Signifi cant, As The ADC Value In Early Stages Of Bladder Cancer(Tis,Ta, T1) Was High (1.875 × 10-3 

mm2/s), While On The Contrary, ADC Value Was Low(0.698 ×10-3 mm2/s) In Advanced Stages(Fromt2b 
To T4 Stages) Of Bladder Cancer. At The Same Time, The ADC Value Was High In The Low Grade 

Malignancy And Low In High Grade Malignancy.
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Figure (6): shows types of bladder carcinoma, Most common type were TCC, about 85.1%.That is, 34 
patients, while SCC and adenocarcinoma were about 2.56%, with only one patient for each, and fi nally 

about 7.69%, multiple between TCC and SCC. 

Discussion

In this paper, approximately 93.50% of patients aged 
> 50, with an average age of diagnosis 64.80 years that 
ranged between 31 and 83 years that has been was similar 
to some of the other researches (1,16) the fi ndings of this 
study have been consistent with the cancer statics of the 
year 2010 that showed most cases happen past the age of 
50 (17) in this research, the ratio of males to females has 
been 5.80:1 and it has been a little higher compared to 
that of the cancer statistics of the year 2010 that showed 
a 3:1 males to females ratio (17) and in addition to that 
higher than Gupta etal with 4:1 (1) those fi ndings have 
indicated that the age (> 50) has been considered as one 
of the risk factors to develop bladder cancer (due to the 
fact that most cases have been higher than 50 years old) 
and that male higher predisposition in comparison with 
the female for acquiring that cancer type. 

In this research, 60.9% of the patients had high 
grade tumor, 34.1% of patient had low grade tumor, this 
elevated ratio of high grade and invasive muscle disease 
can be attributed to Iraqi patients presented to physician 
only after the disease reaching advance stages, as shown 
in previous Iraqi study in which they found 63.27% 
having muscle invasive and 42.9% had grade II disease 
and 44.9% had grade III disease.

In this paper, 34.1% of cases that have been presented 
with the low grade bladder cancer and 60.9% with high 
grade bladder cancer based upon the histopathological 
examinations, our fi ndings have not been in agreement 
with the fi ndings of Gupta et al, where 41.70% had 
low grade and 25% presented with high grade (15) in 
addition to that, Takeucji et al have shown that 27% had 
high grade and 73% had low grade ( 14 )

Whereas other researches have been in agreement 
with the fi ndings of this study, S, fakianos et al have 
shown that 75.30% had high grade tumor ( 18 ) Divrik 
etal have shown 78.70% had high grade tumor (18). 
Such disagreements amongst the researches may be a 
result of the differences in the environmental, genetic 
and social predisposing in a variety of the populations 
that are evaluated in those researches.

DWMRI results in our study show that bladder 
tumor nature is well linked to histopathologic results. 
DWMRI results We managed to fi nd tumors in the 
patients with 100% sensitivity, 100% specifi city, but also 
100% accuracy. However, this percentage may decrease 
because the number of patients is less than what was 
taken in other studies &These high diagnostic accuracy 
values were higher or close to other similar studies. (19, 
20) , DWMRI do not discriminate benign and malignant 
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bladder, due to the fact that the two types of the lesion 
result in the restriction of the water diffusion and have a 
high signal intensity. (19)

However, the results using DCE MRI were slightly 
lower than those of using DWI. . We have identified 
100% sensitivity to the bladder tumors , 50% specificity 
and 97.6% accuracy. But results are less in the early 
stages of bladder cancer, especially in Tis, Ta, T1, and 
T2 Where it decreases the earlier the stage of carcinoma 
, as well as We identified the bladder tumors with that 
the 83.3% sensitivity,100% specificity and 88.9% 
accuracy. our findings was in disagreement with Gupta 
et al in which 90% sensitivity , 80% specificity, 86.7% 
accuracy. (15) DWI studies (Bladder masses) related to 
bladder tumors tend to be more intensively conducted 
on recent years. The ADC level in tumor tissue has been 
considerably lower than ADC level in the surrounding 
tissue. Matsuki et al (23) 17 tumour weights were 
examined in 15 bladder carcinogens. These researchers 
therefore stressed the need for further studies.

The ADC levels of 41 patients referred to our 
clinic were assessed in our sample with a predisposition 
of the bladder tumor, Of the 41 patients, 39 had 
histopathological carcinomas. Diffusion restrictions 
were observed for all 39 mass lesions in the malignant 
group. Of the two benign case groups.

The mean ADC value in our study according 
to stages was ranging from (1.08750 in Ta stage to 
0.69800 in T4 stages ) × 10-3mm2/s. In the patients with 
advanced stages, the value of the ADC is found to be 
significantly lower. (T2b-T4 ,High grade) of bladder 
cancer compared to early stage (Ta,T1) low grade, as 
illustrated in table 3 and figure 4.

When compare our study with others studies , Our 
study is consistent with his study Avcu, S., Koseoglu et 
al (22), 41 malignant tumor patients average ADC levels 
(1.0689 ± 0.26× 10-3 mm2/s ).

In our study the histopathological types of bladder 
carcinoma as illustrated in figure 5 Transitional cell 
carcinoma number was 34 patient 87.1% , Squamous 
cell carcinoma & Adenocarcinoma (No = 1) 2.56% 
for each one and multiple(TCC &SCC) types about 
(NO=3) 7.69%,our finding disagreement with the study 
of ( Al Johi, R. S., Seifeldein) Which was TCC=72%, 

SCC=23.6% and adenocarcinoma 4.3%.

In our study the as shown in figure(3) the Percentage 
Of Patients Present In Each Stage Of Bladder Carcinoma 
was (,TIS=12%,Ta=10% ,T1=17% ,T2=18% ,T3=28% 
,T4=15% ) . but when compare our result with Al Johi, 
R. S., Seifeldein et al(23) they reported (T1=9.8% 
,T2=19.6% ,T3=15.7% ,T4=7.8% ) , but(Tis,Ta) they 
was excluded from T stage analysis. 

Conclusion

Our results demonstrate that diffusion weighted 
MRI (DWMRI) with ADC has been defined as a fast and 
reliable means of diagnosing and classifying the bladder 
masses. Additionally, more studies are necessary for 
the purpose of verifying the effectiveness of this kind 
of technique, and its application to other problems. 
Diffusion-weighted MRI and dynamically contrast-
enhanced MRI have also been of great support for 
Bladder Cancer T-staging. 
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Abstract

Aim of the Study: comparing accuracy, sensitivity and specificity of the magnetic resonance imaging and 
ultrasound in differentiating and characterizing of uterine masses.

Patients and Method: A prospectively studied has been conducted on 41 female patients with suspected 
uterine masses. They were subjected to ultrasound and magnetic resonance imaging (MRI) examination. 
Comparison has been performed between modalities to detect and characterize all masses. Statistical 
parameters that include the specificity, sensitivity, accuracy and positive and negative predictive value have 
been estimated for the two modalities in all of the uterine masses.

Results: Among 41 female patients, majority were diagnosed as leiomyoma 28 (68%), cervical cancer 1 
(2%), adenomyosis 7 (17%), endometrial polyp 2 (5%), endometrial carcinoma 2 (5%) and normal 1 patient 
(2%). Totally 3 (i.e. 7%) patients have been found malignant while 37 (i.e. 93%) have been found benign. 
For detection of myometrial mass (leiomyoma), the sensitivity between the ultrasound and MRI is 100%, 
accuracy was (ultrasound: 92% and MRI: 100%). In the classification of myometrial mass (i.e. leiomyoma) 
site, sensitivity between the ultrasound and MRI has been 21% and 92% respectively and specificity was 
(ultrasound: 0 and MRI: 100%). All intramural and subserosal lesions are seen in MRI. For picking up 
degeneration within the leiomyoma MRI are more useful. There have been considerable differences in the 
diagnosis of the adenomyosis by the MRI in comparison with ultrasound with sensitivity was (MRI: 100% 
and ultrasound: 71%), and specificity for both was 100%, whereas accuracy was 75% for ultrasound and 
100% for MRI. In the detection of the endometrial carcinoma, the MRI has achieved 100% sensitivity and 
50% specificity whereas ultrasound had zero sensitivity and specificity was 50%. Among two cases of 
endometrial polyp, one patient is diagnosed correctly by ultrasound & MRI, the sensitivity for both was 50% 
and accuracy was (ultrasound: 50% and MRI: 75%). MRI and ultrasound was correctly diagnosis of one 
patient with cervical cancer with sensitivity and accuracy 100%. 

Keywords: Uterine masses, USG, MRI, leiomyoma, adenomyosis, endometrial carcinoma. 

Introduction

Ultrasound has been defined as one of the 
commonly utilized modalities to evaluate the female 
pelvic pathology cases. The ultrasound benefits are 
prompt availability, decreased costs as well as the 
simplicity of the examination and safety. None-the-less, 
the disadvantages of that modality include the limited 

view field, pelvis obscuration by the bowel gases and the 
fact that it depends upon the radiologist’s skill expertise 
[1, 2]. Some problems with ultrasound imaging are that 
the diagnostic images sometimes cannot be obtained 
because of the size of the patient, or because the 
ultrasound beam cannot traverse the areas of air-filled or 
bone in such cases, the cross-sectional imaging with CT 
or MRI can be used instead [3]. MRI has been considered 
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as one of the valuable modalities in the diagnosis of 
the uterine pathologies with a general rate of precision 
that ranges between 91% and 93% in particular, in the 
case of using the contrast methods [4]. The MRI with the 
multi planar and high resolution imaging is capable of 
the characterization of several lesions and becomes the 
chosen modality for the assessment of uterine pathology 
cases [5]. Typically, the MRI has been taken under 
consideration as the following step to evaluate a lesion 
following the ultrasound. The sole MRI disadvantage is 
represented in the fact that it’s not being available readily 
and costly in comparison with the ultrasound. Moreover, 
it isn’t desirable for the claustrophobic patients as well 
as the patients that have specific metallic implants [6]. 
Typically, it is an important difference between the 
ultrasound and the MRI taking under consideration the 
investigation costs [7]. Amongst reproductive age group 
between 15% and 20% of adult females have been 
considered to be having uterus lesions [8]. In the present 
study, the through evaluations of the uterine mass lesion 
cases based on the location, number, size, as well as 
other measurement types, the degenerative changes in 
lesions, the lesion extent has been carried out with the 
use of the ultrasound and associated to the MRI. The 
final diagnoses by the imaging have been compared to 
the histopathology findings. The fundamental objective 
of this study has been comparing the ultrasound with 
the MRI in detecting the uterine masses and comparing 
the ultrasound with the MRI in the uterine lesion 
characterization and differentiation.

Patients and Method

A prospective study has been performed on 41 female 
patients that have been referred to the Oncology Teaching 
Hospital and Institute of X-ray/ Medical Baghdad City, 
with the suspected uterine pathology cases. This research 
has been performed following the getting of the approval 
from the institutions and following the procurement of 
the agreement from patients. This research has been 

carried out between Sept. 2020 and Jan. 2021. Every 
patient has been subjected to the ultrasound examination. 
These patients that had suspicious or positive findings in 
ultrasound have been subjected to the MRI screening. 
Ultrasound imaging was performed using Mindray DC-
50 machine. Ultrasound has been performed with the use 
of a probe (3.5-5MHz). The parameters below have been 
noticed in the ultrasound examinations, which include 
the uterus contour and size, the endometrial thickness, 
the lesions in the myometrium and the endometrial 
cavity. The MRI has been carried out with the use of the 
1.5 Tesla Siemens Magnetome Avanto. The sequences 
below have been performed in the MRI have been listed 
in (Table.1). Besides ultrasound results, the thickness of 
the junctional zone has been measured with the use of 
the MRI. Extent of mass was noted in case of cervical 
cancer and myometrial invasion level has been noted in 
the cases of endometrial carcinoma. The uterine masses 
have been generally classified to many categories, which 
are adenomyosis, leiomyoma, endometrial pathologies 
that include the endometrial carcinoma, polyp and 
cervical malignancies. Comparison has been conducted 
between the MRI and the ultrasound for detecting 
each mass with the findings of the histopathology. The 
statistical parameters, which include the specificity, 
sensitivity, positive, accuracy and negative predictive 
values have been estimated for the two modalities in 
every one of the uterine masses.

Criteria of the Inclusion: every patient has been 
referred to radiology department with the clinically 
suspected lesions of the uterus and has been discovered 
to be having uterine masses in the ultrasound have been 
included in this study.

Criteria of the Exclusion: the patients that have not 
been subjected to either the ultrasound or MRI, patients 
with Claustrophobia, patient with the MR incompatible 
implants or devices, and patients who refusing participate 
in the study.

Table.1: The MRI sequences used for female pelvic examination were:

Matrix sizeSlice thickness
No. of 
slices

FOV
Echo 
time 
(TE)

Repetition 
time (TR)

PlaneSequences

256X25652226020550AxialT1 weighted 

256X25652227021584SagittalT1 weighted 
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256X256522308891400AxialT2 weighted 

256X256522300931400SagittalT2 weighted 

256X256522250951400CoronalT2 weighted 

256X256522308911400AxialT2 weighted (STIR) 

256X25652226020550AxialT1 post contrast 

256X25652227021584SagittalT1 post contrast 

Cont... Table.1: The MRI sequences used for female pelvic examination were:

Results

41 female patients have been included in the study 
age group ranging between 30 and 79 years. Among 41 
study participants, most of which have been in age group 
40-49 years -18 patients (43.9%) and followed by 50-59 
years -10 patients (24.4%), 30-39 years -8 patients (19.5), 
60-69 years -4 patients (9.7) and one patient over 70 year. 
the majority have been in the pre-menopausal periods 28 
(i.e. 68.3%) and the rest have been in post-menopausal 
periods 13 (i.e. 31.7%). Amongst those, 6 (14.4%) were 
suffering from pain, 9 (22.0%) were suffering from pain 
and bleeding, 24 (58.5%) of them have been suffering 
from the abnormal bleedings, 1(2.4%) suffered with pain 
and vaginal discharge and 1 (2.4%) were suffering with 
pain, bleeding and vaginal discharge (Figure.1). But the 
common presentations were pain and bleeding. Among 
41 patients, majority were diagnosed with leiomyoma 
28 (68%), 1 (2%) were diagnosed with cervical cancer, 
7 (17%) had adenomyosis, 2 (5%) had endometrial 
polyp and 2 (5%) had endometrial carcinoma. Totally 
37 (93%) of the patients have been found benign, 
while 3 (7%) patients have been found malignant. The 
specificity and sensitivity have been computed for every 
one of the modalities in every one of the subgroups and 
compared. First in detecting the myometrial mass (i.e. 
the leiomyoma) (Figure.2); in the case of the comparison 
of the ultrasound with the MRI in the myometrial mass 
(i.e. the leiomyoma) detection, sensitivity was for both 
100%, accuracy was (ultrasound: 92% and MRI: 100%), 
specificity was (ultrasound: 76% and MRI: 100%), low 
specificity of ultrasound this because 3 patient were 
diagnosed positive on ultrasound whereas had negative 
diagnosis on histopathological findings whereas all 
leiomyoma cases were correctly diagnosed by MRI are 

shown in (Table.2). 

In classifying sites of leiomyoma, the sensitivity 
was (ultrasound: 21% and MRI: 92%), specificity were 
(ultrasound: 76% and MRI: 100%). This is because all 
intramural and subserosal lesion detection is seen in 
MRI whereas ultrasound misdiagnosed in most location 
of leiomyoma cases. Among 41 cases, 7 adenomyosis 
cases that have been found, the MRI has been capable 
of detecting 7 (i.e.17%), 2 as focal adenomyosis and 5 
as diffuse adenomyosis. in contrast, the ultrasound has 
only been capable of detecting five as adenomyosis five 
as bulky uterus with the heterogeneous myometrium 
positive for adenomyosis and two were suspicious 
diagnosed were leiomyoma. Two cases diagnosed by the 
MRI as focal adenomyosis turned out to be leiomyoma 
in ultrasound. Which explains the fact that there has 
been a considerable difference in the diagnosis of the 
adenomyosis by the MRI and the ultrasound, Among 7 
adenomyosis cases; the MRI has been capable of detecting 
all the cases with specificity, sensitivity, positive, negative 
predictive values and accuracy were 100%. In contrast, 
the ultrasound has only been positive in five of the cases, 
in ultrasound the sensitivity has been 71%, PPV 100%, 
specificity 100%, accuracy 75% and NPV 33% are 
shown in (Table.3). Out of 41 patients the two patients 
were diagnosed endometrial polyp on histopathology 
diagnosis, one patient correctly diagnosed by the MRI 
and ultrasound while one case had negative diagnosis 
on ultrasound and MRI whereas this case was positive 
on the histopathology findings, sensitivity (ultrasound: 
50% and MRI: 50%), specificity (ultrasound: 50% and 
MRI: 100%). Among 41 patients, ultrasound detected 
one patient with endometrial carcinoma as positive 
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diagnosis whereas this case had negative diagnosis on 
histopathology findings. Ultrasound incorrect diagnose 
in two cases with endometrial carcinoma. MRI detected 
3 patient with endometrial carcinoma, two cases was 
correctly diagnosed by MRI, one patient was positive 
on MRI to suggest endometrial carcinoma while this 
case had negative on histopathology findings, MRI with 
sensitivity 100%, specificity 50% and accuracy 75% 
whereas sensitivity of ultrasound was zero and accuracy 

was (ultrasound: 25% and MRI: 75%) are shown in 
(Table.4). Two patients that misdiagnosed on ultrasound 
had the thickened endometrium, none-the-less, had no 
invasion features for suggesting the malignancy on the 
ultrasound. Out of 41 samples, one patient of cervical 
cancer has been diagnosed correctly by the MRI and the 
ultrasound with sensitivity, specificity, PPV, NPV and 
accuracy 100%. 

Figure.1: Distribution of patients in relation to their signs and symptoms.

Table.2: Comparison between ultrasound and MRI to determine leiomyoma.

Device efficiency to 
determine leiomyoma

HP findings

Positive Negative Total Sensitivity Specificity PPV NPV Accuracy

N % N % N %

 

100%

 

76%

 

90% 
 

100%

 

92%
Ultrasound 

 Positive 28 100 3 32.1 31 75.6

 Negative 0 0 10 76.9 10 24.4

 Total 28 100 13 100 41 100

MRI 

 Positive 28 100 0 0 28 68.3

 

100%

 

100% 
 

100%

 

100%

 

100%
 Negative 0 0 13 100 13 31.7

 Total 28 100 13 100 41 100
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Figure.2: A 44-year women with leiomyoma: a) Sagittal ultrasound show intramural leiomyoma, b) MRI 
T1WI show isointense of leiomyoma, c) T2WI, d) T2 STIR, multiple uterine leiomyomas, shows multiple 

well-defined hypointense masses, some of which have a characteristic thin hyperintense rim (arrowhead). d) 
T1 post contrast, demonstrates hypoenhancement of mass post contrast. 

Table.3: Comparison between ultrasound and MRI modalities to determine adenomyosis.
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Table.4: Comparison between ultrasound and MRI modalities to determine endometrial carcinoma. 

 

Discussion

Most of the cases in our study have been in the 
group of the reproductive ages. This is because of 
benign uterine masses are more frequently seen in that 
age group [9]. The Ultrasound and the MRI have been 
performed in 41 female patients that have been come to 
the Radiology Department with the clinically suspected 
lesions of the uterus. All the patients in our study have 
been sub grouped to five categories, according to the 
underlying pathology: 1) leiomyoma: 28 patients; 2) 
adenomyosis: 7 patients; 3) Cervical cancer: 1 patient; 4) 
endometrial polyp: 2 patients; 5) endometrial carcinoma: 
2 patients. The specificity and sensitivity have been 
computed for every one of the methods in every one of 
the subgroups and has been compared. First in detection 
of myometrial mass (leiomyoma), sets of data are 
derived by comparing two modalities in each. Among 
28 leiomyoma cases, depending on final histopathology 
findings, when comparing ultrasound and MRI in 
detection of leiomyoma the sensitivity for both was 
100% whereas specificity was (ultrasound:76%, MRI: 
100%). On ultrasound detects 31 leiomyoma cases, 28 
of them were positive diagnosis whereas three cases had 
incorrect diagnosis is reported of leiomyoma reducing of 

ultrasound specificity. MRI was detects all leiomyoma 
cases as positive diagnosis. MRI more accurate than 
ultrasound in detection of leiomyoma with accuracy 
(MRI: 100%, ultrasound: 92%). This observation is very 
well correspond with the study carried out by Aubel S, 
Wozney P, Edwards RP on the clinical usefulness of MRI 
in diagnosing uterine masses which shows that magnetic 
resonance imaging provided important, more precise, 
clinical management information than ultrasounds [10].

Some studies have also shown a result similar to 
our research, the study done by Hansen ES, Dueholm 
M, et al, that the presence of leiomyoma was detected 
with the same high level of accuracy by both modalities 
(ultrasonography: sensitivity, 99%; specificity, 
91%, and MRI: sensitivity, 99%; specificity, 86%;). 
Ultrasonography is as efficient as magnetic resonance 
imaging in evaluating leiomyoma presence, although the 
above study also stated that magnetic resonance imaging 
is way best than ultrasound for exact mapping especially 
in large and multiple leiomyoma as was found by the 
present study [11].

Dudiak CM and his associates have conducted a 
research on eleven female patients with leiomyomas and 



2412    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

compared the MRI with ultrasound [12]. Among 9 patients 
that have undergone the MRI and ultrasound, accuracy 
was (94%) and sensitivity was (85%) of MRI has been 
considerably superior to the ultrasound (accuracy 87% 
and sensitivity 69%). The specificity of those methods 
was not considerably different; therefore, they have 
concluded that the magnetic resonance imaging is a 
better choice than the ultrasound and HSG in the pre-
operative localizations. This study above agrees with 
the findings of our study, MRI was more accurate than 
ultrasound in detection of leiomyoma with accuracy 
(MRI: 100%, ultrasound: 92%).

The results of study done by Eric D. Levens, MD, 
PhD, Wendy Blocker, et al, were contradictory to the our 
study, they noted that the sensitivity of MRI was twice as 
high as in the ultrasound to leiomyoma detection (MRI 
80%; ultrasound: 40%). However, the positive predictive 
value for MRI and ultrasound was comparable when 
leiomyoma were identified. This observation suggests 
that MRI is regarded as the better modality for detection 
in clinical research of leiomyoma, especially given its 
higher ability to detect smaller lesions. This study above 
does not agrees with our results, which demonstrates 
the same sensitivity between ultrasound and MRI to 
the detection of leiomyoma (MRI: 100%; ultrasound: 
100%), the positive predictive value was (MRI: 100%; 
ultrasound: 90%) [13].

It is best to locate the lesion site and the number 
of lesions with MRI. It gives the surgeon a visual 
image. Depending on final histopathology findings, 
intramural leiomyoma were 13 cases. On MRI, 14 
leiomyoma intramural were detected, 13 of which were 
correctly diagnosed and one case misdiagnosed in MRI. 
On ultrasound, 17 intramural leiomyoma have been 
detected, 6 of which have been diagnosed correctly, and 
11 cases have been misdiagnosed. Out of 4 submucosal, 
only 3 cases were found to be correctly diagnosed with 
MRI and 1 case misdiagnosed, while the ultrasound 
in all 4 cases was correctly diagnosed. Among nine 
intramural and subserosal leiomyoma, all 9 cases have 
been diagnosed correctly by MRI. Only three cases were 
correctly identified using ultrasound, while the remaining 
six were misdiagnosed in ultrasound. On MRI and 
ultrasound, two cases of submucosal and intramural had 
been correctly diagnosed. Ultrasound misdiagnosed five 
subserosal cases, four of which were intramural and one 

of which was both intramural and subserosal on MRI. 
The sensitivity was (MRI: 92% and ultrasound: 21%), 
specificity was (ultrasound: 0 and MRI: 100%). When 
it comes to detecting the sites of a leiomyoma, MRI is 
more precise than ultrasound with accuracy 93%. This 
results of our study correlates with results of study done 
by Shankar M P S, Kumar S R, Dhar T, Venkateshwaran 
K N, Balaji R, stating that to characterize, localize and 
detect the number of uterine masses, MRI has been found 
to be more precise in comparison to ultrasound. [14] 

All cases of adenomyosis were correctly diagnosed 
with MRI in our study; MRI had 100% diagnostic 
sensitivity and specificity. On ultrasound, out of seven 
cases, the right adenomyosis diagnosis was observed 
in only five patients, while an erroneous diagnosis 
was recorded in 2 patients with leiomyoma, which 
reduces ultrasound sensitivity (71%) and explains 
why an important difference is made when diagnosing 
adenomyosis by ultrasonic and MRI. 

In this study, ultrasound sensitivity was 71% for 
adenomyosis diagnosis; specificity was 100% and 
accuracy was 75%. Our findings contrast those of Siedler 
et al. that demonstrate high ultrasonic accuracy: in a 
retrospective ultrasound analysis, Siedler recorded 63 
and 97% respectively of sensitivity and specificity levels 
[15]. The low sensitivity achieved in our sample may be 
explained by a misdiagnosed ultrasound in two cases. 

Maghadam, et al. [16] are a retrospective chart analysis 
study that indicates MRI and pathology are similar for 
12 of the 31 women with adenomyosis, and that MRI 
has a high specificity (91%) and low sensitivity (38%) 
for adenomyosis diagnosis, with positive and negative 
predictive adenomyosis MRI values respectively of 
52% and 85%, with 80% accuracy. This study above 
not agrees with our results, the sensitivity, accuracy, 
PPV, NPV, and specificity of MRI were 100%. All 
adenomyoses were properly diagnosed with MRI. 

Byun JY et al have performed a study on 45 cases in 
which 30 patients (i.e. 66.6%) had a diffuse adenomyosis 
and 15 (i.e. 33.30%) had the focal adenomyoma [17]. The 
Junctional Zone (JZ) in the diffuse adenomyosis was 
varying between 7mm and 37mm in the T2 weighted 
image. The High-signal-intensity foci have been noticed 
on the T2-weighted images only in 9 of the cases and on 
T1- as well as T2-weighted images in 3 of the patients. 
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The foci of the high signal intensity have been noted in 
every focal adenomyosis case, either on the T2-weighted 
images only (4 cases) or on both T1- and T2-weighted 
images (i.e. 11 of the patients). In comparison to our 
study, 7 cases, 5 of them have been diagnosed of the 
diffuse adenomyosis and 2 of the focal adenomyosis. The 
thickness of the Junctional zone varied between 13mm 
and 25mm. In the present study amongst 7 adenomyosis 
patients, high signal intensity foci have been observed 
on the T2-weighted images and isointense signal on T1 
weighted images. 

Ascher SM et al study on twenty women undergoes 
ultrasound and MRI. 17 had adenomyosis. 15/17 
cases correctly diagnosed in MRI. One false positive 
and 2 false negative diagnosis was made in MRI. 
With ultrasound 9/17 cases was correctly diagnosed. 
One false positive and 8 false negative and reported 
most frequent causes of false negative diagnosis with 
ultrasound is misinterpretation of adenomyosis as 
leiomyomas [18]. In comparison with our study results, 
all cases of adenomyosis were correctly diagnosed by 
MRI. Only 5 out of 7 cases were diagnosed correctly as 
adenomyosis in ultrasound. Two cases has misdiagnosed 
of adenomyosis as leiomyoma on ultrasound.

Our study was not agrees with a study by Reinhold 
C et al. in which 25/29 cases were diagnosed as positive 
for adenomyosis on ultrasound with 86% sensitivity, 
86% specificity, 71% PPV and 94% NPV [19]. In our 
sample, in which 5/7 cases were diagnosed as positive 
for adenomyosis in ultrasound with sensitivity 71%, 
specificity 100%, positive predictive value 100% and 
33% negative predictive value were diagnosed. 

In our study, MRI is more effective to detect 
endometrial polyp than ultrasound, MRI and ultrasound 
sensitivity was 50%, specificity was (MRI: 100%, 
ultrasound: 50%), precision was (MRI: 75%, ultrasound: 
50%). Study done by Torre, R., De Felice, et al, 
sonographic evaluation of endometrial polyps, analysis 
of endometrial polyps, sensitivity, specificity, PPV, 
NPV were 91% 90%, 86%, 90% respectively [20]. This 
research does not agree with our findings, ultrasound 
sensitivity, specificity, PPV, NPV 50% this is because 
only one case of two cases of endometrial polyp in our 
sample is correct diagnosed on ultrasound. 

In detecting endometrial carcinoma in our study, 
MRI is 100% sensitive but specificity is 50%. The 
reduction in specificity is because one case considered 
as endometrial carcinoma was endometrial polyp by 
histopathology in our study, whereas ultrasound is zero 
sensitive but specificity is 50%, ultrasound detected 
one patient with endometrial carcinoma as positive 
diagnosis whereas this case had negative diagnosis on 
histopathology findings, ultrasound had misdiagnosed 
in two cases as one case consider leiomyoma and 
another case consider endometrial polyp while these 
two cases turned out to be endometrial carcinoma by 
histopathology. 

Yamashita and associates have researched the 
myometrial invasion evaluations by the endometrial 
carcinoma [21]. The myometrial invasion Classification 
has been performed according to contrast enhanced MRIs 
amongst forty patients in addition to the ultrasound. 
Comparisons have been performed among the accuracies 
of the ultrasound, unenhanced T-2 weighted and 
contrast enhanced T-1 weighted imaging and has been 
discovered that the contrast enhanced T1 weighted MRI 
has been considerably better. In comparison with results 
in our study, 2 patients of endometrial carcinoma correct 
diagnosed in MRI, but who had myometrial invasion in 
T2 weighted image and well define on contrast enhanced 
T1 is significantly superior to T2 weighted image. MRI 
sensitivity 100% and accuracy 75%; whereas ultrasound 
findings of two patients were misdiagnosed (ultrasound 
sensitivity was zero and accuracy 25%). In our study, 
MRI is better and more precise than ultrasound in 
evaluation of endometrial carcinoma. MRI specificity 
was 50% this is because one patient where MRI 
diagnosed as an endometrial carcinoma was actually 
an endometrial polyp according to the histopathology. 
This results from the fact that there have not been any 
myometrial invasions noted on that patient. Also, there 
have not been any myometrial invasions observed in the 
T2 weighted image nor the contrast imaging. 

In the detection of cervical cancer in this study, 
ultrasound and MRI were correctly diagnosed in only 
one patient with 100% sensitivity and accuracy. Shweel 
MA and its associates conducted experiments on 30 
patients to evaluate the diagnostic accuracy of cervical 
cancer and its similarities with histopathology in order 
to infer that cervical cancer stage by MRI is symmetrical 
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to histopathology stage [22]. In comparison to our study, 
MRI detect malignant large cervical mass is seen 
measuring about 9 cm, it appreciate hypoin-isointense 
on T2 weighted images with heterogonous enhancement 
post contrast. The mass is seen no evidence of parametrial 
invasion with not invading the low signal cervical 
stroma, it is seen extending to the uterus corpus with 
evidence of inner myometrial invasion and protruding 
through the upper part of vagina. MRI has high accuracy 
in detection of cervical cancer. 

Conclusion

For the characterization, localization and evaluation 
of the number of the benign as well as the malignant mass 
lesions in the female pelvic pathologies, the MRI has 
been found more accurate and often as a gold standard 
compared with the ultrasound. In the leiomyoma cases 
in assisting their location and number, the MRI appeared 
better than the ultrasound. In the adenomyosis cases, the 
MRI appeared to have higher accuracy for diagnoses, 
where the ultrasound has been considered indeterminate 
in the visualization of junctional zone. In the endometrial 
polyp cases, MRI is more efficient than ultrasound. In 
the endometrial carcinomas, the MRI may be utilized 
as one of the best screening tools as the ultrasound has 
been discovered to have lower sensitivity and lower 
specificity, the MRI has been discovered as crucial in the 
determination of the myometrial invasion. The extents 
of the cervical cancer as well as its invasions on the 
neighboring organs have been discovered to be better in 
the MRI in comparison with the ultrasound. Ultimately, 
it has been concluded that the ultrasound does not have 
the same levels of the sensitivity and the specificity 
compared with the MRI however, it can be considered 
as a very good tool of screening in evaluations and 
further management due to the fact that inexpensive 
and consumes less time. The MRI is accordingly a more 
accurate pre-operative modality of the imaging for the 
diagnosis and differentiation of distinct features of a 
variety of the uterine masses. 
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Abstract

Objective(s): The present study aims at evaluating third degree football referees’ Health behaviors at the 
Football Referee Training Centre in Baghdad City.

Methodology: Quasi-experimental design, using one group test-retest approach, is carried throughout the 
present study for the period of October 25th 2019 through March 10th 2021.

Non-probability, convenient sample of (40) third degree football referee while they are attending the Referees’ 
Football Training Centre for the purpose of training. All subjects who have agreed to participate in the study 
have signed consent form for maintenance of their confidentiality and ethical considerations. Self-report 
questionnaire is constructed out of the program for the purpose of the study. Such instrument is comprised 
of two parts; part I: Socio-demographic Information which include age, education, body mass index (BMI) 
and socioeconomic status (SES) and part II: Third Degree Football Referees’ Health Behaviors Scale that 
measures the third degree referees’ health behaviors. It is comprised of (4) sections that include body care 
and general health, smoking, drinking and drug use, psychosocial well-being and abusive behaviors. Content 
validity of the questionnaire is determined through panel of experts and test-retest reliability for equivalence 
is obtained throughout a pilot study.

Results: Results of the study depict that third degree football referees have experienced positive health 
behaviors with respect to studied aspects. Further, there is no significant relationship between their health 
behaviors and the socio-demographic characteristics of age, education, body mass index and socioeconomic 
status.

Conclusion: The study concludes that the third degree football referees’ health behaviors are improving as 
far as they are involved in the referees training center. 

Key Words: Evaluation, Third Degree Football Referees, Health Behaviors, Training Center 

Introduction

Health behavior is the activity undertaken by 
individuals for the purpose of maintaining or enhancing 
their health, preventing health problems, or achieving a 
positive body image. It is not limited to healthy people 
trying to stay healthy, but also includes the physically 
handicapped and persons with chronic diseases who seek 
to control, minimize, or contain their affliction through 
positive forms of health behavior, such as diet, exercise, 
and avoiding smoking (1). Health behaviors are also 
defined as those behaviors that people undertake in the 

belief that they will prevent disease or ensure detection 
prior to symptoms (2).  Health behaviors are increasingly 
recognized as multidimensional and embedded in 
health lifestyles, varying over the life course and 
across place and reflecting dialectic between structure 
and agency that necessitates situating individuals in 
context (3).  A variety of behaviors fall within such a 
definition including smoking, alcohol use, diet, physical 
activity, sexual behaviors, physician visits, medication 
adherence, screening and vaccination. It is believed 
that the study of health behaviors in both healthy and 
unhealthy populations is an important area where health 
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psychology can and has made important contributions to 
improving health (4). Based on the early stated evidence, 
the present study attempts to Health Behaviors of third 
degree referees’ health behaviors at the Referees’ 
Football Training Centre in Baghdad City. 

Methodology

Quasi-experimental design, using one group test-
retest approach, is carried throughout the present study 
for the period of October 25th 2019 through March 10th 
2021.

Non-probability, convenient sample of (40) third 
degree football referee while they are attending the 
Referees’ Football Training Centre for the purpose of 
training. All subjects who have agreed to participate in 
the study have signed consent form for maintenance of 
their confidentiality and ethical considerations. Self-
report questionnaire is constructed out of the program for 
the purpose of the study. Such instrument is comprised 
of two parts; part I: Socio-demographic Information 
which include age, education, body mass index (BMI) 
and socioeconomic status (SES) and part II: Third 
Degree Football Referees’ Health Behaviors Scale that 
measures the third degree referees’ health behaviors. 
It is comprised of (4) sections that include body care 
and general health, smoking, drinking and drug use, 
psychosocial well-being and abusive behaviors. Content 
validity of the questionnaire is determined through panel 
of experts and test-retest reliability for equivalence is 
obtained throughout a pilot study. 

Data are collected through the use of the study 
instrument as self-report measure and analyzed through 
the application of descriptive statistical data analysis 
approach of frequency, percent, total scores and ranges 
and inferential statistical data analysis approach of 
multiple linear regression analysis and all of these 

analyses are done at p-value of 0.05. 

Results

Table (1): Third Degree Football Referees’ Socio-
demographic Characteristics

Socio-demographic 
Characteristics

Frequency Percent

1. Age (Years)

22-25

Total

40

40

100.0

100.0

2. Body Mass Index

Underweight (Below 18.5)

Normal (18.5-24.9)

Overweight (25-29.9)

Obese (30-34.9)

Morbid Obese (35-39.9)

Total

11

29

0

0

0

40

27.5

72.5

0.0

0.0

0.0

100.0

3. Education

Intermediate School

Secondary School

Bachelor Degree

Master Degree

Total

1

9

29

1

40

2.5

22.5

72.5

2.5

100.0

4. Socioeconomic Status

Low = (7-10)
Moderate = (11-25)

High = (26-29) 
Total

8

30

2

40

20.0

75.0

5.0

100.0

Results out of this table depict that all the third degree 
football referees are (22-25) year old (100%) and most 
of them have normal weight (72.5%); bachelor degree 
graduates (72.5%), and having moderate socioeconomic 
status (75%). 



2418    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table (2): Overall Evaluation of Third Degree Football Referees’ Health Behaviors at the

Poor
(89-178)

Fair
(179-267)

Good
(268-356)

0 (0.0%) 0 (0.0%) 40 (100.0%)

Results, out of this table, have depicted that all the third degree football referees have experienced good health 
behaviors post the program implementation (100.0%). 

Table (3): Relationship between Third Degree Football Referees’ Health Behaviors and  
Their Socio-demographic Characteristics

Model Sum of Squares
Degree of 
Freedom

Mean 
Square

F-Statistics Significance

Regression 115.587 3 38.529 1.116 0.355

Residual 1242.388 36 34.511

Total 1357.975 39

a. Dependent Variable: Health Behaviors

b. Predictors: (Constant), Age, Education, Body Mass Index and 

    Socioeconomic Status 

 Result, out of this table, presents that there is no significant relationship between third degree football referees’ health 
behaviors and their socio-demographic characteristics except that of the pre-test which is highly significant.

Discussion

Part I: Discussion of Third Degree Football 
Referees’ Socio-demographic Characteristics

Analysis of such characteristics depicts that almost 
all of the third degree football referees are late age 
adolescents with few young adults. Concerning the 
remaining socio-demographic characteristics, most of the 
referees are well-educated as bachelor degree graduates; 
experiencing normal weight and derived of families who 
have experienced moderate socioeconomic status (Table 
1). Such findings provide empirical evidence about the 
nature of their own demography.

The International Football Association Board 
(IFAB), which features representatives from (FIFA) has 
issued the law that if anyone wants to qualify as a referee, 
he will need to be at least 14-years-old and successfully 
complete the FA Referee Course (5). 

A non-experimental correlational study aims at 
identifying the factors that determine the intention 
to continue voluntary refereeing in the context of 
football in Germany. The study has surveyed (n=4541) 
voluntary football referees. Findings of the study present 
supportive evidence to the current study through which 
it reveals that younger referees show higher intentions to 
continue their activity than do older referees (6). 

Supportive evidence is grasped in a cross-sectional 
study which is conducted with (16) participants; 
6 referees and 10 assistant referees to identify the 
relationship between referees’ health and physical 
fitness. The Findings of the study reveal that the referees 
all fell under the age range (26 to 41 years) (7). 

Concerning their education, referees need a 
minimum of a high school diploma or equivalent. 
Colleges that hire referees generally require them to 
be a graduate of a professional officiating school. To 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2419

manage major league games, referees must possess 7 to 
10 years of experience in minor leagues. To become a 
referee for professional football, a minimum of ten years 
of experience is required, at least five of which occurred 
at the college level or higher (8). 

It has been reported that today, the most popular 
sport worldwide is football, referees are inseparable 
factor of this sport. Body composition is a highly 
important factor for officially tested. An appropriate 
body composition status is a mandatory prerequisite for 
any referee at advanced competitive levels. The overall 
physical demands on the referees are considered similar 
to those on the soccer players. However, referees are 
older than the players and, in most cases, are incompetent 
and cannot be substituted during the game (9). 

An emphasis has been made that referee’s body 
composition is of particular importance for performance. 
In football BMI, fat mass and lean body mass of 
an athlete relates to on-field performance. Periodic 
measurement of body composition can be used to assess 
the effectiveness of training program and to monitor 
changes in body composition (10). 

 A descriptive comparative study of (21) football 
referee, has concluded that referees aiming to excel at 
higher levels need to obtain and maintain an ideal body 
composition since elite level football is intense and 
requires high fitness levels (11). 

 With respect to their socioeconomic level, it has 
been documented in the literature that large number of 
football referees has made a decision to end their career 
as being linked to a higher level of expenses relative 
to income (12). 

Part II: Discussion of the Overall Evaluation of 
the Third Degree Football Referees’ Health 

  Behaviors 

Analysis of such overall evaluation depicts that third 
degree football referees have experienced good level of 
health behaviors as a result of their being exposed to 
the training program at the Football Referees’ Training 
Center (Table 4-2). 

A study is carried out to verify current eating habits 
and resulting body composition of a group of elite 

international soccer referees. At an international FIFA 
seminar 60 elite international soccer referees are enrolled. 
The body composition showed a normal weight condition 
with a fat content of 11.4 ± 2.5%. Macronutrients showed 
a low level of carbohydrates (43.6 ± 5.4%) and a high 
level of fat (40.0 ± 4.5%). Micronutrients showed a low 
level of calcium, potassium, zinc, magnesium, iodine, 
vitamin B12 and vitamin B9. Even though their body 
composition was within the normal range, the current 
eating habits of elite international soccer referees do not 
appear to follow the nutrition guidelines (13). 

It has been stated in the literature that diet and 
exercise could be negatively affected if people don’t 
look after their sleep. If people practice better sleep they 
will improve their wellbeing, and the benefits will boost 
your energy levels and dietary habits. All of the habits 
around sleep time are called sleep hygiene and they’re 
part of something bigger called cognitive behavioral 
therapy. But sleep hygiene can be adapted by anybody 
to change their sleep behavior, which can be very useful, 
and which can result in better sleep quality and quantity 
(14).

Professional football referees have been recently 
characterized by an increase in game speed and 
complexity. From this, it follows that football referees 
also need to improve their skills to keep up with players 
and adequately respond in various disputed situations. 
Most referees prefer the game method. For a football 
referee or referee’s assistant during a game, physical 
activity is similar to that of runners/athletes. Football 
referees are engaged in performance that is more intense, 
as compared to their assistants, at the international level 
especially. Such conditions are close to extreme and are 
characterized by an intense physical load dictated by 
game duration. This study suggested using athletics in 
comprehensive sustainable training of football referees. 
As it turned out, athletics-based training significantly 
improved the motor activity of football referees (15). 

An observational prospective cohort study over 
a follow-up period of one season (2015–2016) was 
conducted among professional football referees from 
Belgium, Finland, France, Germany, Norway, Russia, 
Scotland and Sweden to explore the association of 
physical and psychosocial stressors (severe injuries, 
surgeries, recent life events, social support) with one-
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season onset of symptoms of common mental disorders 
(CMDs) among European professional football referees. 
The study findings indicate that the prevalence of 
symptoms of CMD ranged from 5.9% for distress to 
19.2% for eating disorders. A higher number of severe 
injuries and a lower degree of satisfaction about social 
support were significantly related to the occurrence of 
symptoms of CMD with an OR of 2.63 and an OR of 1.10, 
respectively. The study concludes that higher number of 
severe injuries and a lower degree on satisfaction about 
social support are found to be significantly associated 
with the onset of symptoms of CMD among European 
professional football referees. Referees suffering from 
severe injuries are nearly three times more likely to 
report symptoms of anxiety and depression. Referees 
who have reported a low satisfaction of social support 
are significantly more likely to report symptoms of 
eating disorder (16). 

A phenomenological, one of the qualitative research 
designs, is used to determine the psychological violence 
and pressure faced by football referees in Bolu and Düzce 
and to disclose the reasons of the events. Interviews are 
made with (4) different groups consisting of (17) football 
referee by focus group discussion method. In the research, 
it was found out that psychological violence and pressure 
elements faced by football referees in workplaces arise 
from the internal and external environment of the 
workplaces. The internal environment of the workplace 
of the referees is stated under subtopics such as social 
exclusion, lack of assignment, excessive number of 
assignments, and assignments below their capacities, 
etc. The external environment of the workplace of the 
referees is stated under the subtopics including physical 
violence, swearing and insults, pressure on the institution 
of the referee and threatening and creating pressure 
on the referee through public opinion. In addition 
to the aforementioned results, the factors leading to 
the psychological violence and pressure faced by the 
football referees are found as legal gaps, incoherencies 
and frequent changes in directions and, regarding as a 
rival, nepotism, regionalism, jealousy, etc. (17). 

It is confirmed in the literature that being a referee 
in a sports competition requires not only certain physical 
abilities, and knowledge of the rules of the game, but 
also a psychological efficiency, an ability to put on a 
successful performance during the game. A descriptive 

evaluation study is conducted with (272) football city 
referees working under the rubric of the Turkish Football 
Federation, who are selected by means of random 
sampling in order to evaluate the factors that influence 
their burn-out levels according to some demographical 
variables. The results of the study show that marital 
status, referee age and crowd jeers, age, educational 
status, the importance of income, being happy to be a 
referee and the importance level of the match are found 
to be determiners of burn-out levels of referees, and 
some statistically significant differences were acquired. 
In this sense, the sharing of knowledge by experienced 
colleagues with novice referees and the provision 
of necessary support may be beneficial in terms of 
determining possible and appropriate ways of dealing 
with long-term problems and thanks to the presence of 
psychology experts within the organization (18). 

Referees are valuable contributors to the legitimacy 
of a sporting contest. Despite this, abuse in sport has 
become a growing concern and is regularly noted as an 
obstacle with which referees must contend. Continued 
abuses have been associated with referee discontinuation 
and have been noted as a detrimental influence in 
the recruitment and retention of referees. Sporting 
organizations, coaches, and players all feel the impact 
when there is an inadequate supply of referees. Coaches 
have been noted as a primary perpetrator of referee abuse; 
thus, a study utilizes a phenomenological approach to 
explore perceptions of referee abuse through the lens of 
the collegiate rugby coach. Data are collected from (15) 
participants, all of whom have completed two phone 
interviews. Five factors that influence one’s perceptions 
of and proclivity towards referee abuse emerged from 
the data: (a) personal characteristics/philosophies, (b) 
relationships, (c) social influences, (d) organizational 
expectations, and (e) culture (19). 

Nearly two-thirds of football referees in England 
say they experience verbal abuse on a regular basis, 
according to a new survey seen by the BBC. Findings 
of a survey reveal that (22%) experience verbal abuse 
at every match, while (38%) say they are abused every 
couple of games. In addition, (19%) have been the victim 
of physical abuse at some time (20). 

Part III: The Relationship between Third Degree 
Referees’ Health Behaviors and Their 
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Demographic Characteristics

Throughout the course of data analysis, the study 
findings indicate that the third degree football referees’ 
socio-demographic characteristics of age, education; 
body mass index and socioeconomic status have not 
imposed distinguished effect on their health behaviors 
(Table 3). This can be interpreted in a manner that vast 
majority of the referees have gained benefits out of the 
training program with respect to the improvement of 
their health behaviors. 

A cross-sectional design is apprehended, sixty-
one professional and semiprofessional referees from 
Colombia (M age = 22.5; SD = 4.1) have completed 
the questionnaire for Psychological Characteristics 
related to Sports Performance adapted for Football 
Referees (CPRD-AF, for its Spanish acronym). Findings 
reveal that psychological characteristics are consistent 
regarding the referee role and experience. Differences 
are found between stress control and age [F SC (3, 57) 
=3.83, p = .27, η 2 = .38], are the 28-34-year-old group 
is significantly higher than the 16-21-year-old group. 
Significant differences are found between stress control 
and education level [F SC (4, 56) =3.19, p = .030, η 2 
= .14], postgraduate referees have higher stress control 
compared with undergraduate referees (p <.027). 
Performance evaluation has a significantly higher 
influence on postgraduate referees than college referees 
(p< .036) (21). 

Conclusion

The study concludes that the third degree football 
referees’ health behaviors are improving as far as they 
are involved in the referees training center. 

Recommendations: 

The study recommends that regular and periodic 
investigations should be carried out to monitor the third 
degree referees’ health behaviors and further research 
can be conducted on the same topic with wide-range 
sample size, variety of variables and different settings. 
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Abstract

The aim of this study is to determine the relationship between certain immunological parameters and 
recurrent miscarriages (RM) at first trimester among women patients with a past history of RM that associate 
with antiphospholipid syndrome (APS), as well as, know the positive prevalence of autoantibodies(IgM) 
in patients compared with healthy women . The study enrolled 88 women including, 55 aborted women in 
the first trimester of gestation with a history of RM, and 33 were selected as a control group , who attend 
the emergency and consulting divisions in maternity and pediatrics hospital at Babylon province, where 
their ages ranged between eighteen to thirty-five year. Sera from all participants were tested to assessment 
of some immunological parameters related to this study. It was observed that a high positive prevalence 
of IgM anti β2-glycoprotein I(aβ2GPI) which reached 50.0% in comparison with 21.6% and 18.2% to an 
index value of IgM for antiphospholipid(aPL) and anticardiolipin (aCL) respectively. The odds ratio (OR) 
for IgM aβ2GPI was 50.08 % ,whereas it was 6.93 % & 5.29 % for aPL and aCL IgM respectively, at a 
level of significant difference (P< 0.05). Also, the results showed a non-significant difference (P = 0.070) in 
the mean concentration of anti-thrombin III (AT III) in the sera of aborted women (58.60 ± 13.87 ng/ml), 
compared with healthy women (53.39 ± 11.09 ng/ml) , in addition the levels of CD56/ NCAM1 and IL-17A 
were higher in aborted women (129.15±11.60 pg/ml; 52.65±4.83 pg/ml) compared with a healthy subjects 
(92.42±8.32 pg/ml; 23.09±4.90 pg/ml). The ROC (Receiver Operating Characteristic) curve was employed 
to evaluate the prevalence of IgM for the parameters of APS, where was good to excellent in the degree of 
accuracy for all IgM in relying on the area under the curve (AUC). On the other hand, the sensitivity of aCL 
IgM and aPL IgM were 89.09% (95% CI 77.8-95.9) and 87.27% (95% CI 75.5-94.7) respectively , whereas 
the sensitivity of aβ2GPI IgM was 74.55% (95% CI 61.0-85.3), so it was the lowest among them.

Keywords: Recurrent miscarriages ; antiphospholipid syndrome; aCL; aβ2GPI; aPL. 

Introduction

According to the European Society of Human 
Reproduction and Embryology (ESHRE), recurrent 
miscarriages (RM) or recurrent pregnancy loss (RPL) 
was defined as the wastage of two or more gestations 
before the twenty-four weeks of pregnancy (ESHRE, 
2017), where, happen clinically in 2-5% of the women 
at reproductive aged and there are many factors 
that implicated in RM like genetic, endocrinologist, 
anatomic, immunologic factors, and others (Kutteh, 
2014). Antiphospholipid syndrome (APS) is associated 
with many gestation complications such as abortion, fetal 
death, pre-eclampsia, intrauterine growth retardation, 

thrombosis, and premature birth, as well as most of RM 
in the presence of antiphospholipid autoantibodies (aPL) 
which have a harmful influence on trophoblastic layer 
of the placenta, where those antibodies directly attack 
cardiolipin, β2GPI, and the other types of phospholipids 
(Sanmarco, 2009; Ziakas, et al., 2010).

However, the conclusion by Opatrny, and others 
(2006) pointed to the magnitude of a relationship 
between aPL and RM differs according to the kind 
of aPL, where certain studies showed an association 
between autoantibodies (aβ2GPI and aCL) and women 
patients with history of RM (Alijotas-Reig, et al., 2010; 
Chauleur, et al., 2010) .

DOI Number: 10.37506/ijfmt.v15i3.15674
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Antithrombin is a glycoprotein that playing an 
essential role in regulating coagulation, works on 
inhibition activated coagulation factors, IIa, IXa, Xa, 
XIa, and XIIa, as well as act as anti-inflammatory 
within vascular endothelial (Maclean and Tait, 2007). 
Therefore, the acquired or inherited thrombophilia 
working on increasing thrombosis and may be reducing 
the placental perfusion, hence causing RM (Raziel, et 
al., 2001 and Mekaj, et al., 2015).

There are two types of natural killer cells (NK cells), 
peripheral blood NK cells that form 90% in peripheral 
blood, expressing CD56dim CD16+ on their surface and 
have cytotoxic activity; and the other type is uterine NK 
cells, represent 90% in uterine, expressing CD56bright 
CD16− on their surface and produce certain cytokines 
(IFN- γ, TNF- β, IL-10, and GM-CSF). Those cells have 
a function in female reproductive performance (Sacks, 
2014), and may be associated with implantation failures, 
RM due to their cytotoxicity (Kwak-Kim and Gilman-
Sachs, 2008).

Many reports suggested that Th17 cells are present 
in both normal pregnancy and recurrent miscarriages. In 
normal pregnancy, IL-17A cytokine produced by CD4+ 
Th17 cells that are found in the peripheral blood and 
decidua (Nakashima, et al., 2010; Ito, et al., 2010).The 
ratio of CD4+ Th17 cells in the decidua is higher than 
that in the peripheral blood in women during the first 
trimester of pregnancy (Santner-Nanan, et al., 2009).
Furthermore, in vitro studies, human IL-17 can rise the 
invasive ability of JEG-3 cells (The trophoblastic-like 
human choriocarcinoma cell) and elevate progesterone 
secretion (Pongcharoen, et al., 2006; Pongcharoenand 
and Supalap, 2009), these evidences indicated that 
Th17 cells may be very important and beneficial in 
pregnancy fixation. Therefore , the aim of current 
study was to determine the relationship between certain 
immunological biomarkers and women with a history of 
recurrent miscarriages at first trimester of pregnancy . 

Materials and Methods 

1.Patients and control groups:

This work was done on fifty-five women suffering 
from recurrent miscarriages in the first trimester of 
pregnancy were selected from maternity and pediatric 
hospital / emergency division in the Hilla city, versus 

thirty-three women from consulting division as a control 
group, where their ages ranged between eighteen and 
thirty-five years.

2.Specimens of blood:

Blood was collected from all individuals via taking 
5ml from a vein using disposable syringes, then was 
placed in a disposable tube at room temperature until 
clotting. The serum was separated by the centrifuge at 
3000 rpm for fifteen minutes, after that the serum was 
carefully distributed to Eppendorf tubes and stored in a 
deep freeze until used (Barbara and Anna, 2012).

3.Immunological assays:

All parameters in existing study were evaluated by 
ELISA kits, IgM aCL and aPL were estimated according 
to the manual procedure of Aeskulisa-Company 
(German), while, IgM aβ2GPI, IL-17A, CD56/ NCAM1, 
and AT III were evaluated by using specialized kits 
provided by Cusabio- Company (China).

4.Statistical Analysis:

According to the version 24 SPSS (Statistical 
Package for Social Sciences), and MedCalc statistical 
software version (17.9.7) results were analyzed. Also 
data were expressed, mean, standard deviation (S.D), 
independent- samples T test, Chi square (x2) test, Odds 
ratio, ROC curve, area under the ROC curve, sensitivity, 
and specificity.

Results

As mention in the tables (1) and (2), the index 
value of aCL IgM showed a significant increase in 
aborted women than that in control group (x2 = 5.215, 
P = 0.022), also the OR was 5.29 (1.12-25.02) with a 
significant difference (P = 0.0355) in aborted women 
versus healthy women’s group. Furthermore, the index 
value of aβ2GPI IgM revealed a significant increase (x2 
= 40.776, P< 0.001) in aborted women, whereas the OR 
was 50.08 (10.53-238.16) with a significant difference 
P< 0.0001. The aPL screen IgM index value was shown 
a significant increase in aborted women (x2 = 7.522, P = 
0.006), while the value of the OR was 6.93 (1.49-32.35), 
with a significant difference (P = 0.0137).
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Table (1): The relationship between patients and control groups, according to the markers of APS . 

Parameters
Aborted 
women

Control 
Group

Total
X2 Value P. Value

aCL IgM index value

Positive count (%) 14(87.5%) 2(12.5%) 16(100.0%)

5.215 0.022
% of Total 15.9% 2.3% 18.2%

Negative count (%) 41(56.9%) 31(43.1%) 72(100.0%)

% of Total 46.6% 35.2% 81.8%

aβ2GPI IgM index value

Positive count (%) 42(95.5%) 2(4.5%) 44(100.0%)

40.776 < 0.001
% of Total 47.7% 2.3% 50.0%

Negative count (%) 13(29.5%) 31(70.5%) 44(100.0%)

% of Total 14.8% 35.2% 50.0%

aPL screen IgM 

index value

Positive count (%) 17(89.5%) 2(10.5%) 19(100.0%)

7.522 0.006
% of Total 19.3% 2.3% 21.6%

Negative count (%) 38(55.1%) 31(44.9%) 69(100.0%)

% of Total 43.2% 35.2% 78.4%

* Significant difference at P≤0.05 

Table (2): The Odds ratio for biomarkers in patients with APS . 

Parameters OR (95% CI) P. Value

aCL IgM index value 5.29 (1.12-25.02) 0.0355

aβ2GPI IgM index value   50.08 (10.53-238.16) < 0.0001

aPL screen IgM index value 6.93 (1.49-32.35) 0.0137

CI: Confidence Interval

*P≤0.05

The data pointed out that there was non-significant 
difference (P = 0.070) in the concentration of AT III in 
the sera of aborted women (58.60 ± 13.87 ng/ml) when 
compared with control group (53.39 ± 11.09 ng/ml) as 
demonstrate in table (3).

The concentration of CD56/ NCAM1 in serum of 
aborted women was 129.15±11.60 pg/ml, while it was 
92.42±8.32 pg/ml in non-aborted women . Furthermore, 
the mean concentrations of IL-17A in the sera of aborted 
women were reached 52.65±4.83 pg/ml, but it was 
23.09±4.90 pg/ml in non-aborted women, where the 
data demonstrated that all aborted women have highly 
significant differences (P< 0.001) for both variables, as 
shown in Table (3).
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Table (3): The concentrations of AT III, CD56/ NCAM1, and IL-17A in aborted women and control groups . 

Parameters
Aborted women 

Mean ± S.D.
Control Group 

Mean ± S.D.
P. Value

AT III ng/ml 58.60 ± 13.87  53.39 ± 11.09 0.070

CD56/ NCAM1 pg/ml 129.15±11.60 92.42±8.32 < 0.001

IL-17A pg/ml     52.65±4.83 23.09±4.90 < 0.001

* Significant difference at P≤0.05

The results of this study showed the biomarker aCL IgM was more sensitive than aPL screen IgM, which reached 
[89.09 (77.8-95.9), AUC=0.81(0.71-0.88)] and [87.27(75.5-94.7), AUC = 0.92 (0.84-0.96)] respectively, but the 
specificity of the aCL IgM was lower than that of the aPL screen IgM which reached 63.64 (45.1-79.6) and 84.85 
(68.1-94.9) consecutively. Generally, both of two variables have shown a higher sensitivity than aβ2GPI IgM , as 
shown in table (4) and figure (1).

Table (4): The sensitivity and specificity for biomarkers among patients with APS .

Parameters AUC (95% CI) P. Value Sensitivity (95% CI) Specificity (95% CI)

aCL IgM 0.81(0.71-0.88) < 0.001 89.09 (77.8-95.9) 63.64 (45.1-79.6)

aβ2GPI IgM 0.88 (0.80-0.94) < 0.001 74.55 (61.0-85.3) 93.94 (79.8-99.3)

aPL screen IgM 0.92(0.84-0.96) < 0.001 87.27 (75.5-94.7) 84.85 (68.1-94.9)

CI: Confidence Interval

* Significant difference at P≤0.05

Figure (1): The sensitivity and specificity for IgM among three individuals of APS markers by ROC curve 
analysis.
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Discussion

In this study there was a significant difference 
between aborted women and control groups , in which 
the total prevalence of aCL IgM was 18.2% (16/88) and 
81.8% (71/88) in the aborted women and control groups 
respectively. The higher levels of these autoantibodies 
may be related to acute infection in patients. These 
results consisted with the data of Spegiorin, et al., 
(2010), that found the prevalence of aCL IgM was 41.1%, 
where they pointed these antibodies are associated with 
a state of coagulability, and thus increased the risk of 
thromboembolic events. Furthermore, Al Abri et al., 
(2000) mention that 78% of all the miscarriages occur 
during the first trimester of pregnancy, where both aCL 
IgG and IgM are present, while in the presence of aCL 
IgM alone, more miscarriages will be occurring in the 
second trimester of pregnancy. Moreover, 3.39% (2/59) 
of aCL IgM was diagnosed in pregnant women at the 
first trimester of gestation has a past history of RM, in 
which the production of these antibodies may related 
to the phospholipids molecules that found in inner and 
outer part of the cell surface, also in the intracellular 
organelles, therefore any bacterial or viral infections lead 
to injury these membranes ,thus induced cells to release 
the cytokines and chemokines that triggers antibodies 
production (Risan, 2011). Also Hessan(2016) revealed 
that 13.34 % (4/30) of aCL IgM in aborted women 
with RM were more two times than aborted women 
without a history of RM. The aCL IgM was showing a 
significant difference in the OR (5.29 %), these results 
were in line with the study of Hasan et al., (2010), 
on pregnant women with a past history of RM, where 
OR was 16.2% in comparison to the pregnant women 
without a past history of RM. Whereas, the OR was 
2.8% and non- significant patients with a history of three 
or more consecutive miscarriages in the 1st trimester of 
pregnancy (Žigon, et al. 2015).

aβ2GPI IgM antibodies were shown a total 
prevalence 50% (44/88) for both cases (positive 
&negative) with a significant difference (p< 0.001). 
In these cases, the acute infection may be contributed 
an increase in aβ2GPI IgM levels, hence leading to 
the emergence of these significant differences. This 
corresponds with the study of Proietta, et al., (2014) 
whom showed aβ2GPI IgM antibodies in 60 % of 
women with RM of the first trimester. Moreover, studies 

conducted by Song et al., (2017) demonstrated that 
the prevalence of aβ2GPI IgM was 91.66% (11/12) in 
women which suffering from RM, thus they concluded 
aβ2GPI IgM was the predominant form of the antibody 
in the patients with RM and APS. These results disagree 
with the study of Zammiti, et al., (2006), where they 
pointed out that no significant difference between the 
positive sera of aβ2GPI IgM, which reached 62.5% and 
37.5% in patients and control group respectively , this 
may be due to the heterogeneity of study samples. In 
current study the OR of aβ2GPI IgM was 50.08%, this 
came in line with study of Zammiti, et al., (2006) that 
recorded OR was 1.70%.

For screening the presence other forms of 
phospholipids such as phosphatidylethanolamine, 
phosphatidylserine, phosphatidylinositol, 
phosphatidylcholine, sphingomyelin as well as aCL, the 
aPL screen kit was used. The current study revealed that 
aPL IgM has a total positive prevalence in aborted women 
was 21.6%(19/88), while it reached 78.4%(69/88) in 
healthy women at significant difference (P =0.006). 
The acute infection may be elevating the index value of 
aPL IgM in all pathological cases. These results were 
consistent with the study of Baleva, et al., (2014) on 
74 women with two or more RM at the first trimester of 
gestation, they noted that there was a significant increase 
in the prevalence of IgM phosphatidylethanolamine 
(aPE) in patients compared with control group ,in 
addition , they indicated that these antibodies may 
be involve in the pathogenesis of APS via inducing 
changes in the clotting system, and activating cells like 
monocytes and endothelial cells, in addition to platelets, 
hence the production of tissue factor or thromboxane 
which has prothrombotic properties. Sugi, et al., (2004) 
mention in their study the total positive prevalence of the 
aPE IgM was 12.4% in patient’s women with recurrent 
miscarriages which was highly significant than that in 
healthy women, so they suggested the aPE may be a 
risk factor in patients with RM. Furthermore, the total 
positive prevalence of the phosphatidylserine (aPS) 
IgM was 27.8% (73/263), while aPE IgM was 11.8% 
(31/263) in women patients with RPL (Umehara and 
Tanaka, 2012).

Anti-thrombin III (AT III) deficiency is a rare 
occurrence where it was found in about three percent 
of patients with thrombosis. Fact, women which 



2428    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

having decreases of AT III more at risk of thrombosis 
from the beginning of pregnancy (Kupferminc, 2003; 
Pabinger, et al., 2005). The current study illustrated 
that there was non-significant difference (P = 0.070) in 
mean concentrations of AT III between aborted women 
and control group . These data was consistent with 
the majority of other studies like Rey et al.,( 2003), 
which demonstrate the deficiency in AT III were not 
significantly associated with pregnancy loss, also Lee, 
et al., (2016) shown the ratio was 1.1 (2/178), among 
Korean women with RM suffering from deficiency of 
AT III without significant differences, whereas it was 
within the normal range (80-120%) with ratio 104% 
in Caucasian’s women with RM (D’Uva, et al.,2005).
Furthermore, Ogasawara, et al., (2001) found that non-
significant differences in AT III among 536 patients with 
a history of two or more miscarriages during the first 
trimester of gestation, although the prevalence of AT III 
was 1.1% (1/88) among women with RM, but without 
significant difference (Couto, et al.,2005).

Certain studies were based on calculating the 
absolute number of NK cells by flow cytometry, while 
the current study depended on estimate the level of CD56 
(pg/ml) in sera of aborted women and healthy individuals, 
which revealed statistically significant differences that 
may be as a result of the complex mechanisms in the 
production of cytokines by the cells of innate immune 
system, especially IL-12, by macrophages and dendritic 
cells which led to induce killer cells to express CD56/ 
NCAM1 in abortive women. Overall, in a study of 
Kwak, et al., (2000), on 33 women with RM, they were 
demonstrated that 33.3% of them have high levels of 
CD56+ NK cells compared to 83.3% in women with 
normal CD56+ NK cell levels, so treatment of those 
women by intravenous immunoglobulin G after post-
conception improves reproductive outcome. In addition, 
Moraru, et al., (2012), during their study on Spanish’s 
women with a past history of RM, 64 of them were 
notified an increase in CD56+ NK cells. Moreover, Both 
CD56+ and CD16+ CD56+ NK cells were significantly 
elevate in patients with more than two RM compared 
with healthy individuals (Gao and Wang, 2015; 
Ghafourian, et al., 2015).

The current study revealed a significant increase 
in the concentration of IL-17A, in women’s with a past 
history of RM compared with healthy individuals. These 

results were compatible with the results of Darmochwal-
Kolarz, et al., (2017), that shown a significant increase 
in the levels of IL-17A in thirty-four of patients 
compared with thirty-five of healthy women which 
reached 3.9 pg/ml and 2.4 pg/ml respectively. Also, 
Martínez‐García, et al., (2011) illustrated that there 
was a significant increase in the level of this cytokine 
during the 1st trimester of conception from 14.61 pg/ml 
to 21.4 pg/ml in the 2nd trimester, and up to 31.78 pg ⁄ 
ml in the 3rd trimester of gestation in healthy pregnant 
women. Therefore, in their conclusions the level of IL-
17 was similar in their range to that present at all healthy 
women, but its average began to increase may be as a 
result of the implantation process, fetal development, 
inflammation or as a part of cytokines action. Also, 
Li, et al., (2017) shown a significant increase in the 
concentrations of IL-17 (320.85 ±63.15 pg/ml) and IL-
23 in women with RM versus 251.69± 51.72 pg/ml in 
healthy women.

The ROC curve was used to evaluate the 
performance of IgM for parameters of anti-phospholipid 
syndrome. Pericleous, et al., (2016) showed the 
sensitivity of aCL IgM was 26.1%, which is less than 
the sensitivity of aβ2GPI IgM that reached 33.3% [AUC 
0.74, CI 95% (0.68–0.80); AUC 0.80, CI 95% (0.75–
0.85) respectively]. Heikal , et al., (2015) mention the 
sensitivity of both aCL IgM and aβ2GPI IgM in one 
hundred and sixty patients with APS was 0.0% [AUC 
0.595, CI 95% (0.417–0.773); AUC 0.653, CI 95% 
(0.451–0.854) successively,. As well as, the study 
of Perches, et al., (2009), on women has recurrent 
miscarriages and APS showed the sensitivity of the aCL 
IgM antibodies was 92% [ AUC 0.466, CL 95% (0.332-
0.6)].

Conclusions

 Anti-β2GPI IgM in patients has a total positive 
prevalence and OR more than other autoantibodies, 
meantime, the IgM aCL was more sensitively others, 
furthermore, women patients with RM shown an 
association with APS. 
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Abstract

A urinary tract infection (UTI) is an infection in any part of urinary system (kidneys, ureters, bladder and 
urethra). Most infections involve the lower urinary tract, the bladder and the urethra. Women are at greater 
risk of developing a UTI than are men. In this study, (50) urine sample were collected from (50) patients 
with suspected urinary tract infection, during the period from December (2017) to March (2018). The results 
of this study revealed that (70%) of samples was positive for bacterial culture, while (30%) of sample have 
no growth. The bacterial culture shown that (18) (51.43%) of bacterial isolates was E. coli followed by 
Staphylococcus aureus (8) (22.86%) and Klebsiella spp (17.14%) (6) , Proteus spp .(8.57%) (3). In-vitro, 
the susceptibility of bacteria towards some antibiotics included in this study revealed that the Ciprofloxacin, 
Gentamicin, and Chloramphenicol are the most effective antibiotics to different types of pathogenic bacteria. 

Key Words: Urinary Tract Infection, Bacteria, Antibiotics. 

Introduction

Urinary Tract Infection is an infection that affects part 
of the urinary tract. It is classified as the most common 
and occurring nosocomial bacterial infection in human 
populations around the world 6 . Urinary tract infection 
is classified into three types: acute pyelonephritis, lower 
UTI and asymptomatic bacteruria 2. UTI is a condition 
caused by pathogenic invasion of the epithelium, 
which lines the urinary tract from the minor calyx to 
prostatic urethra. The proliferation of bacteria in the 
urothelial can be asymptomatic or symptomatic, which 
causes inflammatory response and symptomatic case 
characterized by a wide range of symptoms including, 
fever, lethargy, anorexia and vomiting7.

However, both genders are susceptible to this type 
of infection, but women are more, as their reproductive 
anatomy and physiology are more sensitive. Half of 
all women by 32 years age had experienced at least an 
infection history 10.

Many different microorganisms can cause UTIs 
though the most common pathogens causing the simple 
ones in the community are Escherichia coli and other 
Enterobacteriacae, which accounts approximately 75% 

of the isolates8.

Other organisms that can be responsible for UTIs 
include Gram positive cocci, such as Enterococcus 

faecalis, Staphylococcus aureus and coagulase negative 
staphylococci (CoNS). Other Gram negative organisms 
responsible for causing UTIs include Klebsiella 

species, Proteus species, Pseudomonas aeruginosa and 
Enterobacter species (Baraboutis et al., 2011).

Material and Methods

Patient 

This study includes 50 patients with suspected 
urinary tract infection during the period from December 
(2017) to March (2018), urine sample was taken. The 
clinical diagnosis of urinary tract infection was carried 
out with the help of physician.

Preparation of Culture Media:

A group of general culture media were prepared 
according to the instructions of the company and 
sterilized by autoclaving at121oC for 15 minutes. Such 
as Blood Agar Medium, MacConkey Agar Medium, 
Nutrient agar medium, Muller-Hinton agar medium, 
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Simmons’ citrate medium, MR –VP Medium and 
Peptone water medium.

Identification of isolated bacteria

Identification of isolated bacteria was carried out 
by using culture methods and biochemical tests. The 
samples was first culture on Blood agar and MacConkey 
agar then incubated for (24 h. at 37 C) after that the 
bacterial growth was diagnosed by using specific culture 
and biochemical tests.

Microscopic Examination and Colonial 
Morphology:

A single colony was taken from each primary 
positive culture and its identification depended on the 
morphological properties (colony size, shape, color and 
nature of pigments, translucency, edge, elevation and 
texture). Bacterial smear stained with Gram stain was 
used to check the cellular morphological properties 
of bacterial cells, including Gram reaction, shape, 
arrangement, capsules, spores, etc.

Antibiotic Susceptibility Testing:

Disk Diffusion Test

It was performed by using a pure culture of previously 
identified bacterial isolate. The most effective antibiotic for 
each bacterial isolate was determined as recommended by 
CLSI (2016) .

A -The inoculums to be used in this test was prepared 
by adding 5 isolated colonies grown on blood agar plate 
to 5 ml of nutrient broth and incubated at 35oC for 18 
hours and compared with (0.5) MacFarland standard 
tube.

B - A sterile swab was used to obtain an inoculum 
from the bacterial suspension. These inoculums were 
streaked on a Mueller-Hinton agar plate and left to dry.

C - The antibiotic discs were placed on the surface 
of the medium at evenly spaced intervals with flamed 
forceps or a disc applicator and incubated for 18 hours.

D -Inhibition zones were measured using a ruler and 
compared with the zones of inhibition determined by 
CLSI (2016). 

Results and Discussion 

Bacterial growth of urine samples 

In this study, fifteen urine sample of suspected patients with UTI according to diagnosis made by physician were 
collected, 35(70%) of specimens was confirmed bacterial infection with positive urine culture, while 15(30%) of 
specimen was confirmed bacterial infection with negative urine culture. 

Table (1) Bacterial growth of urine samples

Result of urine culture
Isolates

No. %

Urine sample with positive bacterial culture 35 70%

Urine sample with negative bacterial culture 15 30%

Total 50 100%

In the present study 35 isolates of Gram negative 
and Gram positive bacteria detected in urine specimens 
from study groups, out of 35(70%) specimens positive 
bacterial culture, 8(22.86%) were Gram positive 

bacteria, while 27(77.14%) of specimens were Gram 
negative. As summarized in Table (2).
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Table (2) Isolated bacteria from urinary tract infections

Isolated bacteria Number Percent %

1 E. coli 18 51.43

77.142 Klebsiella spp. 6 17.14

3 Proteus spp. 3 8.57

4 Staphylococcus aureus 8 22.86

Table 3. The isolated bacteria diagnosed according to biochemical tests.

Isolated bacteria

Biochemical test

Indole Methyl red Voges-Proskauer Citrate Catalase

1 E. coli + + _ _

2 Klebsiella spp _ _ + +

3 Proteus spp. + + _ _

4 Staphylococcus aureus +

In this study the highest prevalence of specific 
bacteria was found to be E. coli recorded among all the 
UTI patients to be (51.43%) followed by Staphylococcus 

aureus with percent (22.86%), Klebsiella spp. (17.14%), 
Proteus spp. (8.57%). 

Uropathogenic E. coli from the gut is the cause of 
80–85% of community-acquired urinary tract infections 
1.

The results of this study are in agreement with 
Shahab et al. (2017) who find that of positive urine 
culture, (22.5%) were Gram positive bacteria, while 
(77.5%) specimens were Gram negative bacteria, and 
Getenet and Wondewosen. (2011) 4 was in agreement 
with this study who showed that Gram positive and 
Gram negative bacterial proportion was (19.1%) and 
(80.9%), respectively. Also Karzan et al. (2017) 5 also 
find that Gram negative bacteria were the most isolates 
than Gram positive bacteria. 

The isolation rate of bacteria in this study is 
comparable to rates were reported in previous studies 
done by Getenet and Wondewosen. (2011) 4 who found 
that (50 %) of the isolates were E. coli. Also Ouno et 

al. (2013) reported that E.coli was found to be the most 
predominant uropathogen isolated from the patients 
with UTI followed by P. aeruginosa, K. pneumoniae, S. 

aureus, and P. mirabilis. 

Effect of antibiotics on bacterial growth, which 
isolated from urinary tract infection:

Some antibiotics were used to show the effect on 
different types of bacteria isolated from patient with 
urinary tract infection which include E. coli, Klebsiella, 

Proteus and Staphylococcus aureus. It has been found 
that there is a clear variation in resistance, and all isolates 
shown resistance to most of these antibiotics.
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Table (4) bacterial susceptibility to antibiotics

Bacterial isolates

Antibiotics

CN CIP C AM K AMX

E. coli S S S S R S

Klebsiella S S S R S R

Proteus S S S R S R

Staphylococcus aureus S S S S S S

CN: Gentamicin, CIP: Ciprofloxacin, , AM: Ampicillin, C: Chloramphenicol, K: Kanamycin, AC: Amoxicillin 

The isolated uropathogens were sensitive to the 
various antibiotics. Among the isolated pathogens all 
of them shows 100% sensitivity towards Ciprofloxacin, 
Gentamicin, and Chloramphenicol. While bacteria show 
different resistance rate to Kanamycin, Ampicillin, and 
Amoxicillin show. Staphylococcus aureus was sensitive 
to all the antibiotics.

The results of this study was in agreement with 
study done by Ouno et al., (2013).

Recently there is a wide spread distribution of UTI all 
over the world due to multi-drug resistant uropathogens 
caused by Resistance plasmid. The effects of urinary 
tract infectious pathogens on urinary tract organs are: 
cystitis, urethritis and pyelonephritis.
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Abstract

Due to the special features of the volleyball game that differs from the rest of the games in the style of play 
as any mistake may lead to losing a point unlike the rest of the group games, and this requires the players 
to be well prepared in all skill, physical, technical and psychological aspects, these are closely related to the 
skillful performance of volleyball players, and as the barrier skill must be possessed by the volleyball player 
with the required level of accuracy, mastery and minimizing error to reach the best levels and learning this 
skill requires time and effort on the part of the coach and the player, so attention must be paid to the use of 
methods and auxiliary tools that contribute to enhancing the learning process of the juniors and are in line 
with the capabilities and capabilities of the players at this stage to accelerate the learning process and correct 
errors in early stages before becoming a method for the player in the advanced stages, the problem of the 
research is that most trainers identify errors in general and do not rely on scientific foundations and modern 
methods of learning and training, in addition to that the process of diagnosing errors by trainers does not use 
objectivity in judgment and error measures are one of the important scientific means in identifying errors 
clearly and in it some kind of Precision, in addition to the educational and training unit’s lack of multiple 
educational tools that contribute effectively to the educational and training units. In addition, the blocking 
wall skill is a very important skill that needs focus and attention in its learning for its mastery and accuracy, 
the aim of the research is to process the information and reduce the error rate according to measures of error 
in learning and accuracy of the performance of the wall skill in volleyball for juniors. 

Keywords: processing model, learning, performance, skill, juniors

Introduction

The development that took place in the field of 
sports and the achievement of achievements was not a 
coincidence, 1 but rather according to accurate scientific 
studies. The modern scientific method has methods 
in various fields of life, including the sports field, so 
scientific practices began to take a wide space to create 
a renewed, advanced and invested mathematical world, 
thus all the modern scientific ways and means to reach 
High athletic achievement.2

Motor learning is one of the important sciences in 
the field of physical education because of its importance 
in teaching and acquiring individual motor skills with 
the least possible effort and mastering and stabilizing 
sports skills and since the basis on which sporting events 

are built is learning skills 3 for each activity and trying 
to reach the best achievement through learning and 
accuracy Learning and accuracy of performance is the 
goal pursued by workers in the sports field, so it needs 
modern methods and methods that seek to be influential 
in learning and its time, and then the development of 
sporting effectiveness is a great development. 4

Therefore, preparing players requires good 
preparation in all aspects of skill, physical, technical, 
and psychological, and these are closely related to the 
skill performance of volleyball players and where the 
skills (sending, receiving, and preparation) as well as 
the skills of crushing, blocking and defending the field, 
all are skills that a volleyball player must possess with 
the required level of accuracy, mastery, and reduction in 
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error to reach the best levels, learning these skills requires 
time and effort on the part of the coach and the player, 
therefore, attention must be given to exercises using 
means and auxiliary tools that contribute to reducing 
the error rate and enhancing the learning process when 
Junior and in line with the capabilities and capabilities of 
the players at this stage to accelerate the learning process 
and correct mistakes in early stages before it becomes a 
method used by the player in the advanced stages 5.

So the method of processing information according 
to the standards that allow assessing the level of skill 
performance and the most appropriate for volleyball 
skills are measures of error because most of the skills 
deal with accuracy mainly, as it helps the specialist to 
choose the appropriate methods to overcome inaccuracy.

The importance of research lies in the fact that the 
learning process during these stages must be subject 
to modern scientific foundations, especially correcting 
performance errors by preparing the learner according 
to a method that deals with or in harmony with mental 
abilities that would reduce the error rate and use 
auxiliary means in accordance with error correction 
measures, since the error is correct, group games this 
kind of style is needed, due to the variation in the errors 
between the two players, the educational process must 
be directed towards specific mistakes and for each player 
in order to avoid them at an early date, especially in the 
junior stage, since this stage is where the coach is able 
to modify the style of performance towards the desired 
level of accuracy and with the best.

Research problem :

Processing information and trying to reduce error 
rates and increase success rates in any sports game 
has a clear effect on performance in terms of reducing 
error rates to reach the best levels. In the volleyball 
game, performance sequential skills are considered the 
backbone for learning and developing this activity as it 
is imperative to use methods and methods, it also needs 
aids throughout its educational units, built and prepared 
on sound scientific foundations, and in order for the 
learning process to take place on a correct basis and 
in order to shorten the time and accelerate the learning 
process and develop the accuracy of the performance of 
those skills, especially since the performance of these 
skills is accompanied by many errors, it is necessary 

to use auxiliary means in these curricula that help in 
reaching the goal.

Through the researchers’ observation and interest in 
volleyball that most coaches identify errors in general 
and do not rely on scientific foundations and modern 
methods of learning and training, as well as that the 
process of diagnosing errors by coaches does not use 
objectivity in judgment and error measures are one of 
the important scientific means in determining the errors 
are clearly and precisely, in addition to the educational 
and training unit’s lack of methods or models that would 
process multiple information that effectively contribute 
to the educational and training units and reduce errors, 
in addition the use of more than one educational method 
that includes more than one skill helps the learner to 
develop and learn such skills, in addition to that the 
skill of the wall of the skills is extremely important and 
needs to use methods in learning it for its mastery and 
accuracy, and these reasons prompted the researchers to 
conduct this study from through the use of the method 
of processing information according to error measures 
in order to be auxiliary means by our trainers to be used 
to address performance errors and in order to stand in 
front of scientific facts through the field application of 
the methods used so that workers in this field can work 
with the results obtained.

Research objective: 

- Preparing educational units in the method of 
information processing according to measures of error 
in learning and accurate performance of the wall skill for 
juniors in volleyball.

- Identify the effect of preparing educational 
units in the manner of information processing according 
to error measures in learning and accurate performance 
of the volleyball blocking skill for juniors in the post-test 
of the experimental group.

- Identify the differences in the accuracy of 
preparing educational units in the manner of processing 
information according to the measures of error in 
learning and the accuracy of the performance of the 
blocking wall skill for juniors in volleyball in the post-
test – dimensional for the control and experimental 
groups.
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Research hypotheses :

- The preparation of educational units in the 
manner of information processing according to the 
measures of error in learning and accuracy of the 
performance of the blocking wall skill for juniors in 
volleyball has a positive effect and in favor of the post-
test of the experimental group.

- The presence of statistically significant 
differences in the preparation of educational units in the 
manner of processing information according to measures 
of error in learning and accuracy of performance of the 
volleyball juniors blocking wall skill in the post-test for 
the control and experimental groups and for the benefit 
of the experimental group.

Research fields:

The human field: Juniors players of Al- Hashimiyah 
Club . 

Time field: From 15/11/2020 to 17/2/2021.

Spatial field: The closed sports hall of Al-
Hashimiyah sports Club.

Research methodology and field procedures: 

Research Methodology:

 The researchers used the experimental approach 
due to its relevance to the nature of the research.

Community and sample research:

The researchers determined the research community 
by the intentional method, and they are young players 
from the Hashimiyah Club in Babylon for the season 
2020-2021, whose number is (14) players, and they 
were selected as a sample for the research and they were 
divided into two groups (control and experimental) in 
a simple random way, and the number of each group 
became (7) players, table (1) shows the homogeneity 
of the sample in the variables (training age, weight, and 
height).

Table (1) shows the homogeneity of the sample.

Variables Measuring unit Mean Median Std. Deviation Skew ness

Length Cm 1.82 0.17 180 0.352

weight Kg 68.9 11.7 67 0.487

Training age Month 2.22 1 2 0.66

The resulting scores were confined to (± 1), indicating the homogeneity of the sample members in the above 
variables.

Determine the tests:

 The researchers reached these tests by carefully 
reviewing the content of many scientific sources and 
similar research, and the following tests were chosen:

- Accuracy test of blocking skill.(1)

- Error gauge test of fixed and change court 
defense skill.(2)

Educational curriculum according to information 
processing:

Since the game of volleyball is one of the group games 
that is characterized by the abundance and multiplicity 
of its basic skills, so the need called for the researchers 
to think about preparing educational units with auxiliary 
means, by thinking about finding what reduces the error 
rate of the barrier skill in the game of volleyball due to 
its importance in mastering the performance of the skill 
and its great role in reducing the error rate for players, 
and this matter was achieved as the means were designed 
and prepared after conducting an exploratory experiment 
through which the researchers determined the types 
of measurement error and then designed the means 
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according to the measurement errors of the research 
sample, “One of the important things in the manufacture 
of educational aids is how to manufacture them in a way 
that raises the players’ interest and motivation towards 
learning skills, that they are easy to use ”(3), and at 
the same time at a low material cost and that they are 
commensurate with the players’ mistakes, meaning that 
they are of actual feasibility to reduce errors and develop 
accuracy and in them, of strength and durability to be 
effective in performance, this matter was achieved as it 
was accomplished according to the purpose for which 
it was prepared, and it was also not of exorbitant cost, 
and at the same time the trainer could use it to suit the 
conditions of training, as well as it is easy to transport, 
easy to store and easy to use and apply, and it met with 
the approval of coaches and players alike. It contains 
the factors of ease and safety in use and it increases the 
excitement and effectiveness of the learner and thrills 
him in performance, and these means are:

1- The hanging ring total (2): It is a ring with a 
diameter of (70 cm) surrounded by an open net from the 
bottom in a conical shape from which the ball comes 
out and is fixed on a column of a height of (2) m and is 
centered on the ground with a tight base. The height of 
the ring can be controlled by a key that connects the ring 
to the column. Blocking by connecting the ball to the 
inside of the ring, as well as feeling the distance between 
the opponent and the space.

2- Crossbar and Ring: In this method, the player 
defends the ball and delivers it towards the ring, but with 
a net tied between two posts with a width of (2) m and 
the height of its upper edge from the ground is (2.5) m. 
It helps to focus on the accuracy of the blocking wall and 
also helps to take the correct position to defend the field 
and thus develop the player’s accuracy.

3- Colored box and crossbar: This means is 
a colored plastic square with a distinctive color in the 
square measuring (1.5 m) a square placed in the place of 
the equipment and a crossbar with a width of (4 m) fixed 
on two holders with a height of (2 m) and is between 
the player performing his skill the blocking wall and the 
colored square and connect the ball with two hands from 
above the bar in the direction of the square It helps the 
player with the accuracy of the performance.

Field research procedures:

Exploratory experience:

The researchers conducted an exploratory experiment 
on (5) players from the research community outside the 
sample. The accuracy test and the error measurement 
test were applied on 02/9/2015, on the hall of the 
Specialized Center in Babylon volleyball to identify the 
factors and obstacles that the two researchers may face 
when implementing the experiment chairperson.

Scientific transactions of the tests:

Since the tests that have been selected have been 
mentioned in the sources and used in previous researches 
and studies, and the scientific parameters for them have 
been extracted and applied to samples similar to the 
research sample, so they enjoy validity, reliability and 
objectivity.

Pre-test:

Before starting the pre-test for the members of the 
research sample, the researchers used an introductory 
unit for the purpose of starting to learn from one point 
of initiation between the two groups, the curriculum 
of the introductory unit included an explanation and 
clarification of the error measure and after the sample 
was divided into two control and experimental groups, 
the pre-tests were conducted on 11/12/2020. To measure 
the skill of the blocking wall on the stadium and on the 
date of 11/13/2020 in the error measurement test for the 
aforementioned skill in the hall of the Al Hashimiyah 
Sports Club under the supervision of the researchers and 
with the help of the auxiliary work team, time, place and 
used tools.

The two research groups are equivalent:

Before starting to implement the curriculum 
vocabulary, the researchers resorted to checking the 
equivalence of the two research groups in the variables 
related to the tests under investigation ,as shown in table 
(2).

Table (2) shows the parity of the members of the 
experimental and control groups in the test of the skill of 
defending the field and the test of measuring the error of 
the skill of defending the field.
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Accuracy of blocking skill Degree 18.78 6.17 18.67 5.85 0.036

2.12

Non 
sig

Blocking accuracy error 
(constant)

Degree -1.2 -0.23 -1.09 0.32 -0.79
Non 
sig

Blocking accuracy error 
(unstable)

Degree 1.25 0.07 1.32 0.12 1.425
Non 
sig

The tabular value of (t) at the level of significance (0.05) and at the degree of freedom (16) amounted to (2.12).

Main experience:

The main experiment was carried out on 22/2/2021, 
depending on the vocabulary of the curriculum 
developed by the trainer. The researchers did not change 
the curriculum vocabulary and its time, except for the 
use of educational units and prepared according to the 
method of information processing and error measure in 
the main section. The duration of the main experiment 
was (4 weeks) by (3 educational units) per week, the 
duration of each unit is (90 minutes). The educational 
unit is divided into three main sections, the preparatory 
section (20) minutes, the main section, including the 
educational part, the practical part (60) minutes, and 
the final section (10). Monday and Wednesday) starting 
on Saturday 23/11/2020 and the skill was explained 
and demonstrated by the trainer in the same way at the 
beginning of the educational part for the two groups, as 
for the experimental group, the experiment was applied 
starting on Friday 22/11/2020 by three units on days 
(Friday, Sunday and Tuesday). The methods and tools 
were used in the educational units by the experimental 
group during the educational units in the main section, the 
error scale was used in order to measure the development 
in the accuracy of the skill and that the use of new tools 
in the educational units was repeated for more than one 

educational unit and according to the development of the 
players, and the role of the researchers was to supervise the 
experimental group while the trainer used the units in the 
main section of the educational unit as it is a new method 
that must be followed up by the two researchers, which 
can be referred to by recommendations for subsequent 
research, with an emphasis on moving from one exercise 
to another according to the sequence set and applied by 
the trainer, the two researchers took into account the 
sequence in the use of means from easy to difficult, and 
the researchers emphasized that the feedback was given 
a role to correct errors, and through that the variable 
error was calculated to know the amount of variation of 
the error in the player in attempts to perform and give 
information to correct errors, the same instructions and 
instructions were given to the two groups by the trainer 
in the final section, with an emphasis on errors and the 
need for better performance, then returning the means to 
their place and leaving.

Post-test:

After the main experiment was applied using 
auxiliary means on the experimental research group and 
with the end of the educational units, the researchers 
conducted the post tests for the experimental and 
control groups, using the accuracy tests of the defending 
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canner’s skill on 25/2/2021. All necessary supplies 
have been prepared for the tests, taking into account the 
temporal and spatial conditions in which the pre-test was 
conducted.

Statistical means:

- Mean

- Median

- Std. Deviation

- Skew ness

- T test.

- Error constant.

-  Error change.

- Percentage. 

Presentation and discussion of results:

Table (3) shows the arithmetic mean, standard deviations, and the calculated and tabular value of (t) in the 
pre and post-tests of the control group.
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The accuracy of the defending 
skill of the field Degree 17.70 5.17 20 2.69 1.55

2.31

Non 
Sig 

Court defending accuracy error 
(Fixed)

Degree 1.6 0.27 0.53 0.19 1.39
Non 
Sig 

Court defending accuracy 
(change)

Degree 1.33 0.09 1.25 0.57 0.29
Non 
Sig 

The tabular value of (t) at the level of significance (0.05) and at the degree of freedom (8) is (2.31).

Through the results presented in table (3) regarding 
the results of the pre and post -tests of the control group 
for the variables of accuracy and fixed and variable error 
of the blocking wall skill, it was found that there are 
no statistically significant differences between the pre 
and post-tests of the control group and the researchers 
attribute the reason for this to relying on exercises 
that are not used in them. The appropriate educational 
method according to those mistakes, Consequently, the 
desired purpose of the exercise is not achieved when it is 
intended to develop the accuracy of skills and reduce their 
errors, and this reflects for us a clear understanding of the 
importance of using educational aids prepared according 
to the error scale as they are part of the curriculum as 
they help in obtaining various experiences to achieve the 

goal, and this is what Mahmoud Al-Rubaie confirmed 
(2011) that the aids “are not secondary or supplementary 
materials, but rather they are scientifically an integral 
part with the educational curricula that are included in 
the curriculum”(4). 

Although there are differences in the value of 
arithmetic means in favor of the post-test of some skills 
in fixed and change error in the control group, and this 
is due to practice and repetition, but they are small 
differences not at the required level and this indicates the 
presence of fixed errors and dispersion in the variation of 
error and the researchers attribute this to the non-use of 
the auxiliary means prepared according to these errors.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2443

Table (4)Shows the arithmetic mean, standard deviations, and the calculated and tabular value of (t) in the 
pre and post- tests of the experimental research group.
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Accuracy of blocking skill Degree 16.60 4.84 22.35 2 2.4

2.31

Sig 

Blocking accuracy error 
(constant)

Degree 1.07 0.35 0.47 0.169 8.33 Sig 

Blocking accuracy error (change) Degree 1.,30 0.11 0.59 0.17 11.07 Sig 

The tabular value of (t) at the level of significance (0.05) and at the degree of freedom (8) is (2.31).

Through the results presented in table (4) regarding 
the results of the pre and post tests for the experimental 
group of variables of accuracy and fixed and variable 
error of the wall skill, it was found that there are 
significant statistical differences between the pre and 
post-tests in favor of the post tests in this group. The 
researchers attribute this to the inclusion of the units. 
The educational method according to the method of 
processing information and the variety of auxiliary 
means that contributed to the development of accuracy 
and assisting the player in achieving more understanding 
of the nature of the skill performance, which makes 
him succeed in performing the motor skill in different 
playing situations, through the education and training 
processes the error is reduced and the player’s mastery 
increases by acquiring Neuromuscular compatibility as it 
can control motor performance, this can be seen through 
the accurate emergence of his skill in the performance 
of movement, and this is confirmed by Abdul-Ghani 
Subhi (1997) that “learning by means and tools is an 
experimental basis, more effective and less subject to 
error, as well as the attractiveness that the learner feels, 
so he has a strong tendency and desire to use them for 
work. On the speed of learning “(5), and this is confirmed 
by Ahmed Ezzat (1975) by saying that” motivation is an 
important condition of learning, so there is no learning 
without a specific motivation that carries the individual 
to learn”(6). 

The researchers believe that the exercises given 
by means of aids have a great role in the player’s use 
of all his senses as tools for learning connected to the 
influences around him that transfer them to the mind that 
analyzes, classifies and assimilates them in the form of 
knowledge and experiences through which he discovers 
scientific facts or some of them and thus has a positive 
feeling for his overall interaction, with this process 
the pursuit of these facts becomes a habit that remains 
throughout the teaching units.

What increased the effectiveness of the aids in the 
process of facilitating and accelerating the learning 
process is its design according to the error scale, which 
had a major role in the accuracy of the players and an 
indication of the amount of error and the percentage of 
variance each time, which helped the coach to give the 
feedback in a timely manner, so we notice an increase 
in the circles the arithmetic of accuracy and a decrease 
in the median rate of fixed and variable error. This 
indicates the low level of fixed errors, the consistency 
of heterogeneity of errors and the lack of dispersion 
among the players, since the error goes backwards with 
accuracy, as the higher the accuracy, the less errors, so 
the researchers see that the total means have met the 
needs of the players and it contributed to shortening the 
effort, time and cost and achieved a great development 
in the accuracy of skill, as it had an effective effect on 
the performance of the players.
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Table (5) shows the values   of the means, standard deviations, the calculated and tabular (t) value for the 
post- tests of accuracy and the fixed and change error in the defense skill of the playing field between the 

control and experimental groups.
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Accuracy of blocking skill Degree 19 2.77 23.37 2 2.69

2.12

Sig 

Blocking skill accuracy error 
(constant)

Degree 0.67 0.17 0.47 0.169 2.678 Sig 

Blocking skill accuracy error 
(change)

Degree 1.18 0.59 0.58 0.15 3.27 Sig 

The tabular (t) value at the level of significance (0.05) and the degree of freedom (16) amounted to (2.12).

By presenting the results of the dimensional tests of 
the control and experimental groups in table (5) it was 
found that there are significant differences between the 
experimental and control groups in the post-tests and in 
favor of the experimental group as its development was 
greater than the control group.

The researchers attribute this to the use of the 
experimental group of auxiliaries in the main section 
of the curriculum, which the researchers believe has 
a positive and important effect on the development of 
the skill under study, the development of accuracy and 
the lack of errors because “tools and devices are the 
most important elements of the success of any program 
in physical education” (7), as the use of devices as an 
auxiliary tool leads to the development of the accuracy 
and level of skill performance, as it had an effective 
effect on the speed and mastery of the performance of 
this skill for the players, as it saves time and effort and 
facilitates and accelerates the learning process, and its 
use was easy to difficult, and the auxiliary means had 
a positive effect on the development accuracy and thus 
the learning units and exercises used with the auxiliary 
aids have achieved the goal of their use in training as 
they have achieved a great development in terms of 

accuracy, moreover educational aids have affected in 
raising the level of learning by reducing errors in the 
performance of the barrier skill, where “exercises and 
educational aids help individuals teachers and learners 
alike in understanding the educational material with 
minimal effort and time shortening as well as trimming 
performance errors ”(8) , and the means used according to 
the method of processing the information and measures 
of error thereof:

Hanging ring : It helps with precision the blocking 
wall by entering the ball into the ring. 

As for the colored square and the crossbar: it 
serves the variable error by connecting the ball over the 
bar in the direction of the square so that the player and 
the coach can know the extent of his deviation from the 
square, and in the event that the prepared player stands 
above the square, this will be more useful to know the 
extent of the ball deviation from the prepared player and 
trying to find out the assigned player block the direction 
of the ball and then the performance.

While the means of colored circles hanging on 
the wall: they help to accurately guide the ball during 
the performance of the blocking wall to the opponent’s 
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court by increasing the neuromuscular compatibility 
between the arms and eyes and focusing on directing the 
ball into the circles.

As for the two large circles and the small circle 
placed between them: they serve the variable error when 
the coach requests that the ball be directed towards the 
small circle for the purpose of performance coherence, 
the direction of the ball towards the large circles indicates 
the amount of deviation from the specified target (the 
small circle), since the distance between the circles has 
been measured, which is based on the playing centers in 
the front line.

Conclusions

- The use of new exercises and aids according to 
the processing of information, measures of error in the 
educational unit, a suitable way to address the mistakes 
of the players.

- The superiority of the experimental group in the 
dimensional tests of the accuracy variable in the skill of 
defending the court is clear and the decline in the fixed 
and change error over the control group. 
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Abstract 

The modern studies on the treatment of obesity have dedicated on the potential activity of plants to control 
obesity on the metabolism of lipid and glucose. The aim of this study is to investigate about the effect of 
AB slim on body metabolism of its – takers and determine its safety. 16 female rats (150 - 250) divided 
equally into 4 groups, the first group considered as control group and administered distilled water, the three 
other groups daily administered the prepared aqueous solution of AB slim capsule for 45 days. The animals 
weighed after 24 hr. of the last administration, the animals were weighed. The results showed after weeks of 
treatment that the animals gain weight instead of losing it and there were no beneficial effects of this remedy 
on lipid profile, in contrast there was an increase in LDL levels and decrease in HDL. The hisopathological 
study showed degeneration and necrosis in most organs , liver, kidney, spleen and gastrointestinal tract. 

Key words: obesity, weight loss, herbal treatment, AB slim, histopathology.

Introduction

The obesity in the world nowadays consider as a 
human public health problem which is leading to the 
death for women more than men in adults and children 
that have over weight (1). There are many reasons for 
the obesity include gene and endocrine disorders, 
medications, or mental disorder (2). Many people with 
health disorder be more acceptable to have over weight 
as psychiatric disorder patients and other (3).

The treatments of obesity mainly based on dieting 
and physical exercises, but the not considered diets may 
lead to hearts diseases and diabetes and many other 
disorders(4). Also the using of some plants may support 
the strategy for obesity control and weight management 
by enhancing the dominance of metabolic syndrome 
control (5). The modern studies on the treatment of 
obesity have dedicated on the potential activity of plants 
to control obesity on the metabolism of lipid and glucose 
as green tea (6). 

An enormous amount of herbal supplements are 
now present in the market and gyms for the controlling 

of obesity, even though they have not the same effect, 
reason being, supplements affecting different molecules 
thereby following distinctive mechanism of action 
varying completely from the other (7). But the main 
action of these supplements focused on the receptors of 
the nervous system, by this means dealing with appetite 
and the metabolism of lipid and carbohydrate or caloric 
absorption or by increasing lipid excretion, increasing 
water removal, and improving mood(8).

Various supplements have not been studied and need 
more investigation to conclude efficacy and determine if 
supplements users vary from non-users with respect to 
their health outcomes when controlling for differences 
in diet quality. Further principles on production and 
marketing of these supplements would be needed(9). 

AB slim is an traditional mixture of plants and herbs 
, it is used as a solution for the overweight problems 
and their complications. The aim of this study is to 
investigate about the effect of AB slim on metabolism 
in the body of its – takers and determine the safety of it.

DOI Number: 10.37506/ijfmt.v15i3.15677
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Animals and Methods

Animals

16 female rats (150 - 250) were obtained from 
the College of Education for girls / Kufa University. 
These animals were kept under suitable environmental 
conditions of 20-25°C in an air-conditioned room 
andlight period of 12 hours daily. The animals were 
housed in plastic cages of dimensions 20 × 50 × 75 cm 
and had free access to water ad-libitum. The animals 
were kept for at least 2 weeks for adaptation before 
beginning the experiment.

Experimental design

16 rats were divided equally into 4 groups and 
housed in 4 cages. The first group considered as control 
group and administered distilled water, the three other 
groups daily administered the prepared aqueous solution 
of AB slim capsule for 45 days. The animals weighed 
after 24 hr. of the last administration, the animals were 
weighed. Blood samples obtained by heart puncture and 
the blood put in plane serum tube. Some organs were 
isolated for histopathological study, they include spleen 
, liver, kidneys, and parts of GIT, they were cleaned 
with normal saline then fixed with 10% formalin for 
24 hr. then put in 70% ethanol for preservation until 
histological preparations. 

Each capsule prepared for an average 70 kg human, 
this weight of capsule component dissolved in 700 ml 
of D.W., (10ml/kg), the animals were administrated 
according to their weight.

Histological study

The histological slides were prepared in histological 
unit in biology department/ college of science/ kufa 
university. 

The histologic preparation were done according to 
Bancroft and Stevens (1982)(10). The prepared slides 
were examined with compound light microscope for 
study the histological changes induced by the treatment 
and compared with control samples.

Lipid profile measurements 

Total Cholesterol Quantitative-enzymatic1-
colorimetric determination of total cholesterol in serum 
(from Stanbio cholesterol Liquid color®) was performed.

HDL- Cholesterol

Low density lipoprotein (LDL) cholesterol and very 
low density lipoprotein (VLDL)cholesterol fractiond 
are precipitated from serum or plasma by means of 
magnesium chloride / dextran sulfate reagent, according 
to finely et al. high density lipoprotein (HDL) cholesterol 
is then determined in the supernant fluid, using a 
cholesterol reagent and the derived dilution factor in the 
calculation.

Serum Triglyceride (TG)

Stanbio triglyceride liquid color a quantitative 
enzymatic-colorimetric determination of triglyceride in 
serum was performed.

Calculation of LDL-Cholesterol (Friedewald et 
al., 1972) (11)

This was done by using the following equation:

LDL in mg/ dl = Total cholesterol – (VLDL + HDL- 
cholesterol) 

Calculation of VLDL-Cholesterol (Friedewald et 
al., 1972) (11)

This was done by using the following equation:

VLDL in mg/ dl = Triglyceride / 5

Results 

Body weight

The results in the figure (1) showed an significant 
increase in body weight in treated animals when 
compared with control group.
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Lipid profi le

There were an signifi cant increase P<0.05 in total cholesterol and triglycerides and a little non signifi cant decrease 
in HDL and non-signifi cant increase in LDL in the treated group in comparison with control group( Figure 2).

3.3. Histolopathological study

Pathological changes were observed in AB slim treated animals in several organs, while the same organs of 
control animals had normal tissues. In the liver of treated animals there were some observations include: hemorrhage, 
cellular degeneration, sinusoidal dilution. 
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Figure (3) liver section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (100X)

Figure (4) liver section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (400X)

Figure (5) liver section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (100X)
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Figure (6) liver section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (40X)

In kidneys, the changes included: dilation in Bowman’s space, cellular degeneration in tubules, glomerular 
atrophy.

Figure (7) kidney section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (400X)

Figure (8) kidney section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (400X)

In the spleen there was a distinct dark pigmentation which related with abnormal high proportion of erythrocyte, 
and that mean a distinct congestion of the spleen. Also hemorrhagic areas observed.
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Figure (9) spleen section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (100X)

Figure (10) spleen section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (400X)

Figure (11) spleen section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain (40X)

Gastrointestinal tract show a mucosal dystrophy, submucosal degenerations, and hemorrhage in some areas.
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Figure (12) gastric mucosa section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain 
(100X)

Figure (13) intestinal mucosa section of AB slim aqueous solution administrated rats. Hematoxylin eosin 
stain (400X) 

Figure (14) intestinal wall section of AB slim aqueous solution administrated rats. Hematoxylin eosin stain 
(40X) 
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Discussion 

The useing of herbal medicine for weight reduction 
is not always safe. Moreover, for some herbal medicine 
the risk is sufficient to shift the risk-benefit balance 
against the use that medicine (12). Some people believe 
that herbal medicines are safe. This case and review 
is about adverse complication of treating obesity with 
some herbal medicine.

An important demographic of natural health 
products users is serious, chronic, or recurrent medical 
conditions (13). These individuals are also most likely to 
take prescription medications, and as the likelihood of 
an adverse event increases with the number of products 
taken concurrently, they are at an increased risk for 
experiencing drug–herb interactions. Although it seems 
that few reports of natural health products adverse events 
exist, studies have shown that adverse events due to 
NHP–drug interactions do occur but are underreported 
(14).

Many natural health products users report taking 
more than one natural health products simultaneously), 
which puts them at risk for herb-herb interactions (15).  

In the current study we investigate an widely used 
herbal combination with a commercial name (AB slim), 
this product used recently as a weight lose remedy. Our 
results showed appalling outcomes. Firstly, after weeks 
of treatment the animals gain weight instead of losing 
it!!! This results exposes that some commercial herbal 
products may give their benefits by psychological effect 
on patients which may induce consumer to reduce their 
eating , so lading to weight loss.

Secondly, there were no beneficial effects of this 
remedy on lipid profile, in contrast there was an increase 
in LDL levels and decrease in HDL.

The hisopathological study showed degeneration 
and necrosis in most organs , liver, kidney, spleen and 
gastrointestinal tract. 

We didn’t found a comparable study about this 
product, most researches focused on a specific one 
herbal product but not on a combination of several 
herbals in one product. Besides the instruction leaflet of 
the product mentions the name of some herbal used but 
not their concentrations. Most ingredients found in this 

product (as the producers claim) have a strong effects. 
So the interactions among these herbals is likely to 
expected. 

Natural health products drug interactions can be 
pharmacodynamic or pharmacokinetic and may result in 
additive (synergistic) or opposing (antagonistic) effects. 
In a pharmacodynamic interaction between chamomile 
and warfarin, the effects of one product are changed by 
the presence of the other, and a stable index of blood 
clotting, the INR, was raised (16). 
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Abstract

As for the objectives of the research, they were to prepare exercises that endure the planned performance 
at the level of the hormones ANP-BNP for young football players, and to identify the effect of exercises 
to endure the planned performance on the level of the hormones ANP-BNP for young football players, 
as well as to identify the preference for the effect between the control and experimental groups. Whereas 
the research hypotheses were that there was an effect of exercises to endure the planned performance on 
the level of the hormones ANP-BNP for young football players, there were also significant differences 
of statistical significance in favor of the experimental group in the post-tests. The researchers used the 
experimental approach in the manner of the two groups equivalent to the pre and post-test for suitability to 
the research variables. The study research community included the young football players for the clubs of 
the Holy Kerbala Governorate for the 2019/2020 sports season and its number (10) clubs by (220) players. 
The research sample was chosen randomly (drawing lots). The selection fell on the players of the Al-Ghariya 
Sports Club.

Key Words: Hormones ANP-BNP, planned performance endurance exercise, football. 

Introduction

Reaching athletes to higher levels is through optimal 
sports training in various competitions and tournaments, 
athletes reach higher levels through integrated training 
and studied effort in terms of physical, skill 1, tactical, 
psychological and other abilities, where these aspects 
have a direct impact on reaching the optimum levels in 
competition. In the recent period, football has witnessed 
a great development in the field of training and proper 
training planning and attention to the various aspects 2 
of training that affect sports achievement, as it made it 
possible for coaches to predict the future through modern 
methods that affect sports achievement.

From this standpoint, there should be different, 
varied and codified training programs or curricula based 
on scientific foundations and must be consistent with 
modern methods and means in covering all aspects of 
training, as the linear aspect is one of the main and basic 
aspects of football and whenever the athlete possesses 
the tactical aspects shall be deficient because he does not 
possess the physical aspects 3, and the physical aspect is 
considered necessary to achieve any planned requirement 

to achieve excellence and achievement. 

Where the player is at a high level of readiness from 
the physical, psychological, cognitive and physiological 
preparation, the more willing he is to meet the 
requirements of the game and is more able to understand 
and implement them, and from the above, the interest 
in exercises that endure the planned performance, which 
is closely linked with the physical, psychological, skill, 
cognitive and physiological aspect, its exercises help to 
raise the level of players individually and collectively, 
as well as tactical performance endurance exercise help 
in improving the levels of concentration of the hormones 
BNP-ANP and this is effectively reflected in the work 
of the heart, which in turn helps greatly to improve the 
level of the physical player, which is reflected positively 
on his performance skills on the field .

Hence the importance of the research by using the 
researcher exercises that tactical performance endurance 
exercise in the level of hormones BNP-ANP for young 
football players and to know the effect of these exercises 
in all aspects.

DOI Number: 10.37506/ijfmt.v15i3.15678
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Research problem :

Through the experience of field researchers, 
they noticed that most coaches who train the youth 
group focus on physical exercises as well as focus on 
psychological factors that help to excite the player and 
his enthusiasm during competition and turn a blind eye 
to the physiological aspects that have a direct effect on 
the level of players in general, so the researchers decided 
to preparing tactical performance endurance exercises of 
young football players. 

Research objective: 

- preparing tactical performance endurance 
exercises of young football players.

- Identify to the effect of tactical performance 
endurance exercises on the level of the hormones ANP-
BNP for young football players.

- Identify the effect preference between the 
control and experimental groups in exercises.

Research hypotheses:

- There is an effect of tactical performance 
endurance exercises on the level of the hormones ANP-
BNP for young football players.

- There are statistically significant differences in 
favor of the experimental group in the post-tests.

Research fields:

The human field: Players of the Al-Ghadriyah 
Sports Club for Youth Category for the sports season 
(2019-2020).

Time field: from 15/10/2019 to 10/2/2021.

Spatial field: Al-Ghadria Sports Club stadium.

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental approach in 
a way for a single group of pre and post-test due to its 
suitability to the nature of the problem .

Community and sample research:

The research community included young football 
players for the Kerbala governorate clubs for the 2019-
2020 sports season (there are 10 clubs) (Karbala, (Al-
Masshub, Al-Ghadriya, Iraq, Al-Hur, Al-Hindiya, 
Al-Hussainiya, Al-Ghadeer, Al-Rawdatain, Shabab 
Al-Hussein), by (220) players officially registered with 
the Football Association lists in the governorate, the 
researchers selected the research sample by the random 
method (the lottery) and the selection was made on the 
players of the Al-Ghadria Sports Club, numbering (20) 
players, after excluding the goalkeepers of (3) and one 
(1) injured player. The researchers divided the sample 
into two experimental and control groups of (10) players 
for each group.

Homogeneity: The researchers identified the 
measurements that affect the research variables under 
study, which are height, weight, and training age because 
of their relationship to the research variables under study, 
and the homogeneity of the sample members in these 
measurements will be made using the law of certainty.

Table (1) Shows the homogeneity of the study sample.

Variables
Measuring 

unit
Degrees of freedom 

between groups
Degrees of freedom 

within groups
Levin value 

for mean
Sig level Sig type

Length Cm 1 18 0.007 0.936 Non sig

weight Kg 1 18 1.059 0.947 Non sig

Training age Year 1 18 0.227 0.639 Non sig

Means, devices and tools used in the research:
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The researchers used the following methods, 
devices, and tools:

- Observation.

- Test and measurement.

- personal interview.

- Electronic breaker type stopwatch, count (3).

- Japanese-made Soviet-made camera, with a 
speed of (150) images.

- Dill computers made in Korea.

- Medical balance.

- A cotton tape measure 10 m in length.

- 20 plastic signs and suppressors.

- A legal soccer field.

- (3) whistle.

- Casio scientific calculator (Chinese made).

- 20 legal footballs.

Field research procedures:

Determination of the variables of tactical 
performance and the level of the hormone ANP-BNP:

 Through the researchers reviewing many 
scientific sources a lot of letters and theses that dealt 
with the research variables, and through field experience 
and playing the game as a player in many clubs in 
Karbala province and his interview with many experts 
and specialists in the field of training, research tests 
have been identified, namely hormones, which are the 
hormones that determine ANP-BNP

Measuring the level of hormones and peptides:

 Measurement of the level of hormones (Oxygen 
A, Sodium Atrial Peptide, ANP) in the blood serum,each 
of the hormones (OREXI A), and (ANP) were measured 
in serum by means of an immunosorbent method known 
as (immunosorbent assay elisa enzyme linked), by 

using the (ELISA READER) (washer elx 50-bio-tels) 
device of American origin and by using the special kit to 
measure the Atrial Soy Peptide (ANP), which was made 
by the Chinese company (ELABSCIENCE), and the 
special kit (LIST) to measure the hormone in the blood 
serum, which was made by the American company 
(BIOMATIK), and the special kit (LIST) to measure the 
oxygen hormone A, which was made by the American 
company RAY BIOTECH, which works according to the 
principle of the competitive method (COMPETITIVE 
ENZYME IMMUNASSAY), and where the researcher 
approved the performance endurance test to control the 
researcher hormones (BNP-ANP) in pre-test and post- 
test.

Exploratory experience:

The researchers conducted the exploratory 
experiment on Saturday 15/12/2019 on (10) players 
from the exploratory sample, and the purpose of the 
experiment is to apply the exercises used in the research 
to the exploratory committee and to know the obstacles 
that will face the researcher and the exploratory 
experiment continued for two consecutive days where 
the exercises were applied in each day.

Pre-test:

The researchers conducted the pre-tests on Friday 
22/12/2019 on the experimental and control groups 
at nine o’clock in the morning at the Al-Ghaziriya 
Sports Club Stadium in Kerbala Governorate, where 
the level of the hormones (NP-ANP) was measured 
for the sample(B) before performing the test and after 
performing the test on the sample. The (20) players are 
divided into (10) trial players and (10) female officers. 

Equivalent: 

 In order to control the research variables that 
affect the experiment and to start from one point of 
initiation for the two research groups, the researcher 
intended to find parity between the two groups in the 
variables dependent on the research, namely hormones 
(BNP-ANP) as shown in table (2).
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Table (2) shows the equivalence of the experimental and control groups in the BNP-ANP hormone level 
tests.

Variables Groups Mean Std. Deviations T value Sig level Sig type

BNP before effort

Experimental 0.9300 0.05395

1.426 0.171 Non sig

Control 0.9050 0.01269

ANP before effort

Experimental 44.4000 4.22164

1.649 0.116 Non sig

Control 41.0000 4.96655

BNP after effort

Experimental 1.3500 0.04055

1.843 0.082 Non sig

Control 1.3160 0.04195

ANP after effort

Experimental 142.1000 6.19049

1.123 0.276 Non sig

Control 138.8000 6.92499

It is evident from Table (2) in the tests for the level of 
the hormone BNP-ANP and the schematic behavior, that 
the statistical significance indicates that the conditions 
are not significant, which indicates the parity of the two 
research groups.

Main experience:

After completing the implementation of the pre-
tests, the researchers reviewed the scientific references 
and the previous theoretical studies that dealt with the 
training curricula, the researchers prepared the exercises 
that carry the planned performance and within the ten 
positions included in the test of the planned behavior 
assigned at the beginning of the main section of the 
training unit, and within the specifications required for 
the purpose of improving the level of the hormone ANP-
BNP and in proportion to the game of football, where 
the experimental group applied the exercises that were 
prepared to improve the level of the hormone ANP-
BNP, while the control group applied the curriculum 
prepared for it by the coach.

The implementation of the prepared exercises began 
on Saturday, 12/28/2019, and the training units ended 

on Wednesday, 2/26/2020. The exercises included 
(24) training units using exercises to endure planning 
performance, and the implementation of the exercises 
took (8) weeks, at a rate of (3) One training unit per 
week, each training unit on (4) exercises.

The researchers took into account what comes when 
applying the exercises, the duration of the exercises (8) 
weeks was within the special preparation periods.

The one training unit (4) included research exercises 
that included all planning situations and modern play 
methods, as it included play and complex exercises 
aimed at developing the variables under study.

- The training curriculum continued for a period 
of (8) weeks, meaning each group (24) training units.

- The training days were (Saturday - Monday - 
Wednesday).

- The training time for one training unit ranges 
from (40-50) minutes from the beginning of the main 
part of the training unit.

- The researchers used part of the main section 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2459

of the training unit to carry out the exercises that he 
prepared.

- The researchers used the high-intensity interval 
training method.

- The intensity used in the exercises ranged from 
(80% -90%) to the maximum endurance of the player.

- The researchers relied on the pulse and the 
number of heartbeats to determine the rest period 
between repetitions, or even groups, using the Pull H7 
device to determine the pulse.

- The researchers took great care of the principle 
of diversity in training and exercises, which were used. 
All exercises were with balls to raise the morale of the 
player and ensure that he does not feel bored by repeating 
or repeating some exercises, as well as by diversifying 
the places and method of pregnancy in the exercise.

- The implementation of the exercises ended on 
Wednesday 26/2/2020.

Post-test:

The researchers conducted the post-tests on the 
research sample after completing the vocabulary of the 
exercises on Saturday 29/2/2020, taking into account 

the provision of the same conditions and conditions 
that were in the pre-tests as much as possible, and in 
the same sequence in which the pre-test was carried out, 
and the results were recorded in special forms that were 
prepared in advance, according to the conditions and 
specifications specified for each test.

Statistical means:

The researchers used the statistical system (SPSS).

- Mean.

- Std. Deviation.

- Levin’s Law for independent - symmetric 
samples.

Presentation, analysis and discussion of results:

Presentation and analysis of test results for the 
BNP - ANP variants of the experimental and control 
groups and discussing them:

Presentation and analysis of the results of the 
pre and post-tests of the BNP - ANP variants of the 
experimental and control groups: 

Table (3) a comparison between the pre and post-test for the control group.
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BNP before effort 0.905 0.012 0.984 0.047 0.079 0.015 -4.975 .001 Sig 

ANP before effort 41.000 4.966 51.500 5.986 -10.500 2.414 -4.349 .002 Sig

BNP after effort 1.316 .041 1.6330 .16925 -.31700 0.046 -6.786 .000 Sig

ANP after effort 138.80 6.924 157.000 4.447 -18.200 2.112 -8.616 .000 Sig
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Table (3) shows the statistical indicators of the results 
of the pre and post tests for the control group, for the 
BNP - ANP variables that the research sample subjected 
to, as the results showed that the values   of the mean were 
greater in the post test than the control group’s pretest 
and there was a significant change between the two tests 
in favor of the post- test for the control group, the fact 
that these variables are a direct value, where the greater 
the value of the arithmetic means, the better the level, 
because the hormonal BNP - ANP deals with the level 
of concentration in the body where the higher the level 
of its concentration in the body, the better the currency.

“These hormones play an important homogeneous 
role in hemodynamics through their action on kidney 
function. Recently, it has been proven that these 
peptides have other functions besides those related to the 
promotion mechanism, increasing the pre-impulse force 
and thus increasing the tribal output” (3).

Where the researcher used the statistic t law 
for independent samples if they were less than the 
significance level (0.05), which indicates the existence 
of significant differences between the pre and post- tests 
of the control group and in favor of the post test.

The researchers attribute this development to 

the control group players to an improvement in the 
performance of the players in the post-test compared to 
what it is in the pre-test of the same group, and that the 
adaptation process is the result of the correct exchange 
between pregnancy and rest and looking at it as a unit, 
when giving a load during the daily training unit, this 
pregnancy with Repetition affects the body’s systems 
and reaches fatigue, and this is the moment when the 
body begins the adaptation process, which is completed 
during the rest period (recovery).

As the reason for this development is due to the 
exercises used by the trainer in the training units on the 
control group, and thus there were significant differences 
in favor of the post-test for the control group and for 
both BNP - ANP variables.

Presentation and analysis of the pre and post test 
results of the BNP ANP variants of the experimental 
research group and discussed them:

shows the values   of the arithmetic mean, standard 
deviation, mean of variances, standard deviation 
of differences, calculated t value and its statistical 
significance for the pre and post test of the experimental 
group.

Table (4)A comparison between the pre and post for the experimental group

V
ar

ia
bl

es

Pre-test Post-test

M
ea

ns
 D

if
fe

re
nc

e

St
d.

 D
ev

ia
ti

on
 D

if
fe

re
nc

e

T
 v

al
ue

Si
g 

le
ve

l

Si
g 

ty
pe

M
ea

n

St
d.

 D
ev

ia
ti

on
s

M
ea

n

St
d.

 D
ev

ia
ti

on
s

BNP before effort 0.930 0.053 1.118 .07099 .18800- .02265 8.301- .000 Sig 

ANP before effort 44.40 4.221 63.400 5.910 -19.000- 1.909 9.953- .000 Sig

BNP after effort 1.350 .04055 2.2690 .07810 -.91900 .02068 44.439 .000 Sig

ANP after effort 142.10 6.190 165.800 6.214 -23.700 1.653 14.332 .000 Sig
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Table (4) shows the statistical indicators of the 
results of the pre and post tests for the experimental 
group, for the BNP - ANP variable, which the members 
of the research sample underwent, as the results showed 
that the values   of the mean are greater in the post test 
than the pre-test for the experimental group, and there is 
a significant change between the two tests and in favor 
of the post-test, for the experimental group, the fact that 
these variables are a direct value, where the greater the 
value of the arithmetic mean, the more significant and 
the better the level, because the hormonal BNP - ANP 
deals with the level of concentration in the body where 
the higher the concentration level in the body the better.

“BNP-ANP is secreted from the myocytes 
prematurely in the circulatory system in response to 
cardiomyopathy, and then the circulating peptides occur 
on a decrease in the vascular tone and an immediate 
increase in electrolytes and water excretion by the 
kidneys, and it works on the readiness of the angiotensin-
aldosterin resonance system” (4). The test of the planned 
behavior must be according to the needs and motives and 
the extent of their relationship to the activity practiced 
by the player, as these situations serve as engines for 
creating a situation.

Where the researcher used the statistic (T) law for 
independent samples less than the significance level (0.05), 
which indicates the existence of significant differences 
between the pre and post-tests of the experimental group 
and in favor of the post-test, the researchers attribute 
the reason for this development in the post-test of the 

experimental group of both variables BNP - ANP as a 
result of the exercises prepared by the researcher, which 
are exercises that carry the planned performance, as it 
reflected positively on the players, as these exercises 
helped to increase stability and to understand and 
comprehend the vocabulary of the applied training plan, 
and the aim of these exercises bearing performance is 
to increase the effectiveness of mental abilities as well 
as to raise the level of the hormones BNP - ANP, and 
that the exercises to endure performance plans prepared 
by the researcher aimed at developing the level of the 
hormone BNP - ANP first. Also, these exercises helped 
with the planned performance to increase the levels of 
the hormones BNP – ANP, this is due to the fact that 
physical exercises work to strengthen the heart muscle, 
and thus an increase in the cardiac output, i.e. the force 
of blood thrust and the amount of pushing in the body.

After performing any physical effort, the heart 
muscle releases the hormones ANP in the atria and BNP 
in the ventricles. They act as a strong vasodilator and are 
responsible for the restoration of body water, sodium, 
potassium and fat, these hormones are secreted in 
response to high blood pressure, where these hormones 
work to reduce water, sodium and fat in the blood 
vessels, so it lowers blood pressure “ (5).

Presenting and analyzing the results of the 
dimensional tests of the BNP - ANP variables and the 
schematic behavior of the experimental and control 
groups, and discussing them:

Table (5) comparison post-test for the experimental and control groups.

Variables Groups Mean Std. Deviations T value Sig level Sig type

BNP before effort

Experimental 1.1180 0.07099

4.971 0.000 Sig 
Control 0.9840 0.04719

ANP before effort

Experimental 63.4000 5.91044

4.473 0.000 Sig
Control 51.5000 5.98609

BNP after effort

Experimental 2.2690 0.07810

10.790 0.000 Sig
Control 1.6330 0.16925

ANP after effort

Experimental 165.8000 6.21468

3.641 0.002 Sig
Control 157.0000 4.44722



2462    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table (5) shows the statistical indicators of the 
results of the post-tests for the experimental and control 
research groups, for the BNP - ANP variables, which 
the members of the research sample underwent, where 
the researcher measured the level of the hormonal BNP 
- ANP before the effort and after the effort for both the 
experimental and control groups, as the results showed 
that the values   of the arithmetic mean were greater in 
the post test of the experimental group than the post test 
of the control group, and there were significant changes 
between the two tests in favor of the post test of the 
experimental group, the fact that these variables are a 
direct value, where the greater the value of the arithmetic 
mean, the better the level, because the hormonal BNP 
- ANP deals with the level of concentration in the 
body where the higher the level of concentration in the 
body, the better, and the value of the arithmetic media 
increases “when increasing the concentration of the 
hormone BNP – ANP, it plays a major role in regulating 
blood pressure and fluid volume after excretion from the 
heart, and BNP - ANP immediately affects electrolyte 
and water excretion in the kidneys and also affects blood 
pressure by acting on vascular smooth muscle cells and 
chronically by affecting vascular permeability as well as 
increasing The hormone level BNP - ANP acts on the 
heart itself to suppress cardiac enlargement and fibrosis 
“ (6).

Where the researcher concluded according to the 
results obtained:

First: the right atrium released more BNP - ANP 
during all types of exercise.

Second: resistance exercise released the largest 
amount of BNP-ANP in both atria.

Third: in the right atrium, the aerobic and pooled 
exercises released more small and medium ANP pellets 
while the resistance exercise released larger BNP pellets.

Fourth: in the left atrium, aerobic exercises 
released more average ANP scores, while resistance 
and combined exercises released larger ANP and BNP 
granules (7).

Hence, the effectiveness and effect of these exercises 
are evident according to the statistical significance in the 
experimental research sample, where the researcher used 

the statistical law (T) for independent samples where the 
value of (T) was less than the significance level (0.05), 
which indicates the existence of significant differences 
between the post test of the control group and the post 
test. For the experimental group and for the post test slab 
for the experimental group.

The researcher attributes the reason for this 
development in the dimensional tests of the experimental 
group and for both BNP - ANP variables as a result of the 
exercises bearing the schematic performance prepared 
by the researcher, as it reflected positively on the players 
of the experimental group, and that exercises endure 
the planned performance, according to the statistical 
results, was positive in raising the level of the hormone 
BNP - ANP, which leads to that the higher the hormone 
level in the heart, the better the pregnancy, as it acts as 
a strong enlargement of the capillary blood vessels as 
well as responsible for the restoration of body water, 
sodium, potassium and blood, this hormone is secreted 
in response to high blood pressure, as these hormones 
reduce water, sodium and fat in the blood vessels, so it 
lowers blood pressure(8). 

Conclusions and Recommendations

Conclusions:

- The tactical performance endurance exercise 
had a positive role in raising the level of the hormone 
BNP - ANP, and this is indicated by the significant 
differences between the pre and post-tests of the 
experimental group.

- The dependence on balanced training and 
studied effort led to the development of the experimental 
group in the level of hormones BNP - ANP.

- The higher the level of concentration of the two 
hormones BNP - ANP resulting from physical exertion, 
the better the ability of players to perform skills and 
continue to perform them.

Recommendations:

- Necessity the great interest in training endurance 
the planned performance by football coaches because of 
its great benefit in raising the level of the BNP - ANP 
hormones for youth football players.

- The necessity of conducting research for the 
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same variables for other age groups.

- The necessity of conducting a study to identify 
the extent of the impact of exercise endurance planned 
performance in improving the level of the hormones 
BNP - ANP in other sports activities, especially team 
games.

- Emphasis on the use of tactical performance 
endurance exercise during different preparation periods 
(special preparation), pre-competitions, competitions. 
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Abstract 

The study aims to assess the nurse’s knowledge toward common mistakes in blood pressure measurement, 
and to find out the relationship between nurse’s knowledge toward common mistakes in blood Pressure 
measurement and demographic characteristics . An quantitative descriptive design has been used for this 
study. The study starting during the period between the Nov.30, 2019 to May.30. 2020. Purposive sampling 
technique was selected. The sample consisted of (60) nurses. The study instrument was composed two parts: 
The first part is concerned with the demographic characteristics, and the second part includes nurses’ 
knowledge. Content validity of the instrument was established through panels of (10) experts. Results have 
analyzed through the use of SPSS ‘’Statistical Package for Social Sciences’’ model 24.0 by using descriptive 
and inferential statistical method. Finding of the present study revealed that the overall, nurse’s knowledge 
was poor , false nurse’s knowledge include13 domains of 14 domains, female nurses had more knowledge 
in most domains than male, the age range (28-37) has more knowledge, majority of nurse’s knowledge were 
associated with high education level, years of experience rang(6-10), and nurses who work at CCU unit had 
more knowledge toward common mistakes in blood pressure measurement. 

Keywords: Blood pressure measurement, knowledge, Mistakes, Blood Pressure 

Introduction

Hypertension is diagnosed if, when it is measured 
on two different days, the systolic blood pressure 
readings on both days is ≥140 mmHg and/or the diastolic 
blood pressure readings on both days is

≥90 mmHg (1). blood pressure measurement (BPM) 
is considered a generic skill required in nursing, 
by a range of health professionals, for effective 
health assessment (2).The accurate measurement of 
blood pressure (BP) is essential for the diagnosis and 
management of hypertension (3). Critical components of 
(BP) assessment include use of an accurate device and an 
appropriate setting along with proper preparation of the 
subject and consistent use of a recommended standardized 
measurement technique (4). The sphygmomanometer is 
a well-known device used widely for blood pressure 
(BP) measurement in primary cares to diagnose 
hypertension (5).

Methodology

A descriptive design was accomplished in order 
to inspect nurse’s knowledgetoward common mistakes 
in blood pressure measurement at Baghdad Teaching 
Hospital. purposive (non probability) sample of (60) 
nurses were selected, The distribution of nurses: (15) 
nurses from medical wards, (12) nurses from surgical 
ward, (3)from CCU ,(16) from cardiac ward and, (14) 
nurses from neuro ward.The content validity of the 
study instruments are established through a panel of (10) 
experts, they were (5) from medical ward in Baghdad 
Hospital, and (5) from college of nursing/university 
of albayan. Test-retest has been obtained throughout 
evaluating 10 patients selected from Baghdad Teaching 
Hospital (medical wards) According to the knowledge 
test questionnaire, and Pearson correlation coefficients is 
used which = (0.84). Data have been analyzed through 
the use of simple statistical analysis and the inferential 
analysis that include: Analysis of variance and the 
researcher used the SPSS version 24.0 to analysis of 
data. 

DOI Number: 10.37506/ijfmt.v15i3.15679
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Results

Table (1) Distribution of the Nurses According to Demographic Characteristics

Variables
Total

Nurses’ Age Group *F. **%

18-27 years 31 51.6

60(100%)
28-37 years 23 38.3

38-47 years 4 6.6

48-57 years 2 3.3

Nurses’ Gender *F. **% Total

Male 24 40
60(100%)

Female 36 60

Nurses’ Level of Education *F. **% Total

Secondary school graduate 23 38.3

60(100%)
Institute graduate 24 40

College graduate 11 18.3

Postgraduate Level 2 3.3

Nurses’ Years of Experience *F. **% Total

1-5 Years 30 50

60(100%)

6-10 Year 11 18.3

11-15 Year 9 15

16-20 Years 7 11.7

21 and more 3 5

Working Ward *F. **%

Medical 15 25

60(100%)

Surgical 12 20

Coronary care unit (CCU) 3 5

Cardiac 16 26.7

Neuro 14 23.3

*F. = Frequency, **% = Percent

Table (1) revealed that the majority of sample (31(51.6%) were at age (18-27) years old, majority 36(60%) of 
sample were females, majority 24(40%) of them graduated from instituted level, majority 30 (50%) of them had 1-5 
years of experiences, and majority of nurses(16(26.7)working at cardiac ward. 

DOI Number: 10.37506/ijfmt.v15i3.15678
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Table (2) Distribution of Nurse’s Knowledge towards Common Mistakes of Blood Pressure Measurement

No. Questions

Correct Wrong

F* F*

1 Cuff too wide (0.37)22 (0.63)38

2 Cuff too narrow or too short (0.3)18 (0.7)42

3 Cuff wrapped too loosely or unevenly (0.17)10 (0.83)50

4 Deflating cuff too slowly (0.05)3 (0.95)57

5 Deflating cuff too quickly (0.07)4 (0.93)56

6 Arm below heart level (0.23)14 (0.77)46

7 Arm above heart level (0.25)15 (0.75)45

8 Arm not supported (0.22)13 (0.78)47

9 Stethoscope applied too firmly against antecubital fossa (0.03)2 (0.97)58

11 Inflating cuff too slowly (0.08)5 (0.92)55

12 Repeating assessments too quickly (0.13)8 (0.87)52

13 Inaccurate cuff inflation level (0.15)9 (0.85)51

14 Drink water before BP measurement (0.58)35 (0.42)25

15 Movement left arm during measurement BP from right arm (0.45)27 (0.55)33

Table (2) revealed that majority of answers were false (13) domains, while majority of true nurse’s answers were 
(35(0.58%) in item (13). 
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Table (3) Comparison between Nurse’s Knowledge According to Gender 

No. Question

Male Female

True False True False

*F *F *F *F

1 Cuff too wide (0.37)9 (0.63)15 (0.58)21 (0.42)15

2 Cuff too narrow or too short (0.37)9 (0.63)15 (0.75)27 (0.25)9

3 Cuff wrapped too loosely or unevenly (0.08)2 (0.92)22 (0.78)28 (0.22)8

4 Deflating cuff too slowly (0.04)1 (0.96)23 (0.94)34 (0.06)2

5 Deflating cuff too quickly (0.13)3 (0.88)21 (0.97)35 (0.03)1

6 Arm below heart level (0.42)10 (0.58)14 (0.89)32 (0.11)4

7 Arm above heart level (0.38)9 (0.63)15 (0.83)30 (0.17)6

8 Arm not supported (0.08)2 (0.92)22 (0.69)25 (0.31)11

9

Stethoscope applied too firmly
against antecubital fossa (0)0 (100.0)24 (0.94)34 (0.06)2

10 Inflating cuff too slowly (0.04)1 (0.96)23 (0.89)32 (0.11)4

11 Repeating assessments too quickly (0.17)4 (0.83)20 (0.89)32 (0.11)4

12 Inaccurate cuff inflation level (0.13)3 (0.88)21 (0.83)30 (0.17)6

13 Drink water before Bp measurement (0.46)11 (0.54)13 (0.33)12 (0.67)24

14
Movement left arm during measurement 

BP from right arm
(0.54)13 (0.46)11 (0.61)22 (0.39)14

*F. = Frequency

Table (3) revealed that females have more knowledge in most domains than male. 
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Table (4) Comparison between Nurse’s Knowledge According to Age Group

 
No

Question

27-18 37-28 47-38 57-48

True False True False True False True False

F* F* F* F* F* F* F* F*

1 Cuff too wide (45.2)14 (54.8)17 (65.2)15 (34.8)8 0 (100.0)4 0 (100.0)2

2 Cuff too narrow or too short (35.5)11 (64.5)20 (26.1)6 (73.9)17 0 (100.0)4 0 (100.0)2

3
Cuff wrapped too loosely or 

unevenly
(19.4)6 (80.6)25 (8.7)2 (91.3)21 (25.0)1 (75.0)3 (50.0)1 (50.0)1

4 Deflating cuff too slowly (3.2)1 (96.8)30 (8.7)2 (91.3)21 0 (100.0)4 0 (100.0)2

5 Deflating cuff too quickly (3.2)1 (96.8)30 (8.7)2 (91.3)21 0 (100.0)4 (50.0)1 (50.0)1

6 Arm below heart level (22.6)7 (77.4)24 (30.4)7 (69.6)16 0 (100.0)4 0 (100.0)2

7 Arm above heart level (22.6)7 (77.4)24 (34.8)8 (65.2)15 0 (100.0)4 0 (100.0)2

8 Arm not supported (19.4)6 (80.6)25 (26.1)6 (73.9)17 (25.0)1 (75.0)3 0 (100.0)2

9
Stethoscope applied too firmly

against antecubital fossa
(3.2)1 (96.8)30 (4.3)1 (95.7)22 0 (100.0)4 0 (100.0)2

10 Inflating cuff too slowly (12.9)4 (87.1)27 (4.3)1 (95.7)22 0 (100.0)4 0 (100.0)2

11 Repeating assessments too quickly (12.9)4 (87.1)27 (17.4)4 (82.6)19 0 (100.0)4 0 (100.0)2

12 Inaccurate cuff inflation level (19.4)6 (80.6)25 (13.0)3 (87.0)20 0 (100.0)4 0 (100.0)2

13 Drink water before BP measurement (64.5)20 (35.5)11 (52.2)12 (47.8)11 (75.0)3 (25.0)1 0 (100.0)2

14
Movement left arm during 

measurement BP from right arm
(51.6)16 (48.4)15 (52.2)12 (47.8)11 0 (100.0)4 0 (100.0)2

*F. = Frequency 

Table (4) revealed that nurses whose group (28-37) years has more knowledge and nurses whose group (38-47) 
years have lowest knowledge. 
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Table (5) Comparison between Nurse’s Knowledge According to Level of Education

 
No
.

Questions

Secondary Institute level Collage level High education

True False True False True False True False

F* F* F* F* F* F* F* F*

 

1 Cuff too wide (21.7)5 (78.3)18 (29.2)7 (70.8)17 (72.7)8 (27.3)3 (100.0)2 0

2 Cuff too narrow or too short (30.4)7 (69.6)16 (12.5)3 (87.5)21 (54.5)6 (45.5)5 (100.0)2 0

3
Cuff wrapped too loosely or 

unevenly
(21.7)5 (78.3)18 (20.8)5 (79.2)19 0 (100)11 0 (100.0)2

4 Deflating cuff too slowly (8.7)2 (91.3)21 (4.2)1 (95.8)23 0 (100)11 0 (100.0)2

5 Deflating cuff too quickly (4.3)1 (95.7)22 (4.2)1 (95.8)23 (18.2)2 (81.8)9 0 (100.0)2

6 Arm below heart level (13.0)3 (87.0)20 (12.5)3 (87.5)21 (54.5)6 (45.5)5 (100.0)2 0

7 Arm above heart level (13.0)3 (87.0)20 (25.0)6 (75.0)18 (36.4)4 (63.6)7 (100.0)2 0

8 Arm not supported (39.1)9 (60.9)14 (8.3)2 (91.7)22 (18.2)2 (81.8)9 0 (100.0)2

9
Stethoscope applied too firmly 

against antecubital fossa
(8.7)2 (91.3)21 0 (100)24 0 (100)11 0 (100.0)2

10 Inflating cuff too slowly (17.4)4 (82.6)19 (4.2)1 (95.8)23 0 (100)11 0 (100.0)2

11 Repeating assessments too quickly (8.7)2 (91.3)21 (12.5)3 (87.5)21 (9.1)1 (90.9)10 (100.0)2 0

12 Inaccurate cuff inflation level (13.0)3 (87.0)20 (20.8)5 (79.2)19 (9.1)1 (90.9)10 0 (100.0)2

13
Drink water before BP 

measurement
(52.2)12 (47.8)11 (58.3)14 (41.7)10 (63.6)7 (36.4)4 (100.0)2 0

14
Movement left arm during 

measurement BP from right arm
(39.1)9 (60.9)14 (37.5)9 (62.5)15 (63.6)7 (36.4)4 (100.0)2 0

*F. = Frequency

Table (5) revealed that the majority of nurse’s knowledge was associated withhigh education knowledge level, 
while the lowest of nurse’s knowledge were associated with Institute education. 
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Table (6) Comparison between Nurse’s Knowledge According to Years of Experience

No Question

1-5 years 6-10 years 11-15 years 16-20 years
21 years and

more

True False True False True False True False True False

F* F* F* F* F* F* F* F* F* F*

1 Cuff too wide (16.7)5 (83.3)25 (63.2)7 (36.8)4 (11)1 (89)8 (14)1 (86)6 0 (100)3

2 Cuff too narrow or too short (26.6)8 (73.3)22 (26.1)3 (73.9)8 (33)3 (67)6 (14)1 (86)6 0 (100)3

3
Cuff wrapped too loosely or 

unevenly
(19.4)6 (80.6)24 (72.7)8 (27.3)3 0 (100)9 (37)2 (63)5 (34)1 (66)2

 

4 Deflating cuff too slowly (3.2)1 (96.8)29 (8.7)2 (91.3)9 (22)2 (78)7 0 (100)7 0 (100)3

5 Deflating cuff too quickly (16.7)5 (83.3)25 (45.5)5 (54.5)6 0 (100)9 (14)1 (86)6 0 (100)3

6 Arm below heart level (23.3)7 (76.6)23 (63.2)7 (36.8)4 (11)1 (89)8 (29)2 (71)5 0 (100)3

7 Arm above heart level (6.6)2 (93.3)28 (9.1)1 (90.9)10 0 (100)9 0 (100)7 0 (100)3

8 Arm not supported (19.4)6 (80.6)24 (54.5)6 (45.5)5 (25)3 (75)6 0 (100)7 0 (100)3

9
Stethoscope applied too firmly 

against antecubital fossa
(3.2)1 (96.8)29 (36.8)4 (63.2)7 0 (100)9 (14)1 (86)6 0 (100)3

10 Inflating cuff too slowly (23.3)7 (76.6)23 (54.5)6 (45.5)5 (11)1 (89)8 (37)2 (63)5 0 (100)3

11
Repeating assessments too 

quickly
(16.7)5 (83.3)25 (36.8)4 (63.2)7 (33)3 (67)6 0 (100)7 0 (100)3

12 Inaccurate cuff inflation level (23.3)7 (76.6)23 (45.5)5 (54.5)6 (11)1 (89)8 0 (100)7 0 (100)3

13
Drink water before Bp 

measurement
(50)15 (50)15 (90.9)10 (9.1)1 (67)6 (33)3 (37)2 (63)5 (34)1 (66)2

14
Movement left arm during 

measurement BP from right 
arm

(70)21 (30)9 (72.7)8 (27.3)3 (33)3 (67)6 (14)1 (86)6 0 (100)3

Table (6) revealed that nurses whose years of experience group (6-10) years have more knowledge and nurses 
whose years of experience group (21 and more) have lowest knowledge 
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Table (7) Comparison between Nurse’s Knowledge According to Hospital Ward and CCU

No.  Question

Medical Surgical CCU Cardiac Neuro

True False True False True False True False True False

*F *F *F *F *F *F *F *F *F *F

1 Cuff too wide (40)6 (60)9 (80)1 (92)11 (100)3 ( 0)0 (31)5 (69)11 (50)7 (50)7

2 Cuff too narrow or too short (33)5 (67)10 (17)2 (83)10 (100)3 (0)0 (25)4 (75)12 (29)4 (71)10

3
Cuff wrapped too loosely or 

unevenly
(7)1 (93)14 (33)4 (67)8 (0)0 (100.0)3 (6)1 (94)15 (29)4 (71)10

4 Deflating cuff too slowly (7)1 (93)14 (0)0 (100)12 (0)0 (100.0)3 (12)2 (88)14 (0)0 (100)14

5 Deflating cuff too quickly (7)1 (93)14 (8)1 (92)11 (67)2 (33)1 (0)0 (100)16 (0)0 (100)14

6 Arm below heart level (27)4 (73)11 (0)0 (100)12 (67)2 (33)1 (38)6 (62)10 (14)2 (86)12

7 Arm above heart level (27)4 (73)11 (25)3 (75)9 (67)2 (33)1 (25)4 (75)12 (14)2 (86)12

 

8 Arm not supported (20)3 (80)12 (17)2 (83)10 (0)0 (100)3 (19)3 (81)13 (36)5 (64)9

9
Stethoscope applied too firmly 

against

antecubital fossa
(70)1 (93)14 (0)0 (100)12 (0)0 (100)3 (0)0 (100)16 (7)1 (93)13

10 Inflating cuff too slowly (13)2 (86)13 (0)0 (100)12 (0)0 (100)3 (19)3 (81)13 (0)0 (100)14

11 Repeating assessments too quickly (27)4 (73)11 (17)2 (83)10 (33)1 (67)2 (0)0 (100)16 (7)1 (93)13

12 Inaccurate cuff inflation level (33)5 (67)10 (25)3 (75)9 (0)0 (100)3 (0)0 (100)16 (7)1 (93)13

13 Drink water before BP measurement (73)11 (27)4 (42)5 (58)7 (33)1 (67)2 (38)6 (63)10 (86)12 (14)2

14
Movement left arm 

during

measurement BP from right arm
(40)6 (60)9 (50)6 (50)6 (100)3 (0)0 (50)8 (50)8 (29)4 (71)10

*F. = Frequency

Table (7) revealed that the nurses who work at CCU have more knowledge than other nurses who work at 
hospital wards regarding blood pressure measurement 
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Discussion

In the present study, the majority of sample 
(31(51.6%) were at age (18-27) years old, majority 
(36(60%) of sample were females, majority (24(40%) 
of them graduated from instituted level and majority (30 
(50%) of them had 1-5 years of experiences (Table-1-). 
Block and others (2018) indicated that (98) of participants 
were female, (73%) were younger than age (46(72%) 
were (22%) were registered nurses(RNs) and (7%) were 
licensed practical nurses (LPNs). Most (52%) were in 
their current job at least 3 years. (Table-2-) revealed 
that majority of answers were false (13) domains, while 
majority of true nurse’s answers were (35(0.58%) in 
item number (13)that include(Drink water before BP 
measurement). Hassan and others (2020) revealed that the 
result of answers of questions was rest at least 5 minutes 
prior to reading B.P (43.80%) have correct answer and 
(53.20) incorrect answer, arm at heart level during 
recording B.P (53.70) have correct and (44.80) incorrect, 
device at eye sight level (40.80%) correct (59.20%) 
incorrect, use of appropriate cuff size (45.30%) correct 
(54.70%) incorrect. Moreover (Table-3-) revealed that 
females has more knowledge in most domains than male. 
Mohammed (2016) indicated that the female students 
were somewhat better than male. (Table-4-) revealed that 
nurses whose group (28-37) years has more knowledge 
and nurses whose group (38-47) years have lowest 
knowledge. Block and others (2018) demographic 
factors including age, gender, race and ethnicity were 
not associated with higher scores. (Table-5-) revealed 
that the majority of nurse’s knowledge were associated 
with high education knowledge level, while the lowest 
of nurse’s knowledge were associated with Institute 
education. Hameed and Allo (2018) revealed that 
there were significant statistical differences in nurses’ 
techniques of blood pressure measurement in regard to 
their educational level. Our study revealed that nurses 
whose years of experience group (6-10) years have more 
knowledge and nurses whose years of experience group 
(21 and more) have lowest knowledge (Table -6-). Block 
and others (2018) revealed that nurses and staff who had 
been in their current job at least a year were more likely 
to answer questions correctly than registered nurses and 
those in their current job less than a year. From another 
side, the (Table-7-) revealed that the nurses who work 
at CCU have more 

knowledge than other nurses who work at hospital 
wards regarding blood pressure measurement. Hammed 
and Allo (2018) indicated that the place of work (ward) 
indicate significant statistical differences in association 
with. Nurses in CCU and artificial kidney ward show 
significant statistical differences in their BP measurement 
techniques in comparison with the nurse’s techniques in 
other wards.

Conclusion

According to our study , the results of this study 
reported that most of nurses aged (18-27) years,majority 
of them nurses were female ,their level of education 
was institute , their experience were (1-5)years and 
the most nurse’s work in cardiac ward.The study 
identified deficit in nurse’s knowledge toward common 
mistakes in Blood Pressure measurement, false nurse’s 
knowledge include 13 domains of 14 domains, female 
had more knowledge in most domains than male, nurses 
aged (28-37) had more knowledge, majority of nurse’s 
knowledge were associated with high education level, 
years of experience rang (6- 10), and nurses in CCU 
had more knowledge toward common mistakes in blood 
Pressure measurement. 
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Abstract

Background: In the neonatal age, hypoglycemia is the most common metabolic disturbance. A common 
problem in newborn infant care is screening at-risk babies and controlling low blood glucose levels in the 
first hours to days of life.

Methodology: A quasi- experimental design used in the present study with application of a (pre-test/ post-
test I, post-test II), The study was carried out at NICU in teaching hospitals in Nasiriya city, Iraq  (Bint Al-
huda Teaching  and Muhammed Al-Musawi Children Hospitals). The research sample includes (40) nurses 
working in NICU. They are selected by using non probability sampling (purposive sample). 

Results : The findings of the study in this table indicate that, according to the mean of the score level of 
assessment, there is low level of assessment of 40 (100%) at level (1-1.66) the mean of score and standard 
deviation are (1.25±0.087) at the pretest. There is high level of assessment of 40 (100%) at level (2.34-3) 
the mean of score and standard deviation are (2.54±0.097) at the posttest I. There is high level of assessment 
of 23 (82.5%) at level (2.34-3) the mean of score and standard deviation are (2.47±0.154) at the posttest II. 
the finding indicated that the improvement the  nurses practice  toward care neonates with hypoglycemia in 
the Posttest II . 

Conclusion: The program has effectiveness on the nurses’ level of practice toward neonatal hypoglycemia 
during the 2 period of test, the study group have low level of practice before implementation of an educational 
program and the level of practice ascend to high level at posttest I and stay in high level at posttest II. There 
is a significant deference between the means of the nurses practice before and after implementation of the 
program.

Recommendation: The researcher suggests that nurses’ practices be assessed on a regular basis to identify 
any flaws that may be affecting their care of neonates with hypoglycemia. The importance of fully utilizing 
continuing medical education to provide neonatal hypoglycemia courses for all NICU nurses.

Keywords: Nurse’s Practices, Care of Neonates, Hypoglycemia, Neonatal Intensive Care

Introduction

 In the neonatal age, hypoglycemia is the most 
common metabolic disturbance. A common problem 
in newborn infant care is screening at-risk babies and 
controlling low blood glucose levels in the first hours 
to days of life. Hypoglycemia is a risk factor for infants 
born to diabetic mothers, LGA (birth weight >90th 
percentile), SGA (birth weight 10th percentile), low 

birth weight (>1800 to 2500 grams), and preterm birth 
(35-37 weeks) [1].

Hypoglycemia, which is characterized as a plasma 
glucose level of less than 30 mg/dL (1.65 mmol/L) in 
the first 24 hours and less than 45 mg/dL (2.5 mmol/L) 
after that, is the most common metabolic problem in 
newborns. Mental retardation, seizures, developmental 
delays, and personality disorders are all long-term 
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consequences. Severe hypoglycemia, according to some 
evidence, can impair  cardiovascular role[2].

Hypoglycemia can manifest clinically as lethargy, 
irritability, jitteriness, apnea, seizures, and other 
symptoms, or it can go unnoticed. The neurodevelopmental 
outcome of symptomatic hypoglycemia is known to be 
poor, but the outcome of asymptomatic hypoglycemia is 
unknown. Because of the potential for long-term damage, 
these asymptomatic hypoglycemic infants should be 
handled as well. Parenteral continuous glucose infusion is 
used to treat symptomatic hypoglycemia. Asymptomatic 
hypoglycemia is treated with breastfeeding first. 
Breastfed babies have lower blood glucose levels than 
formula-fed babies[3].

Premature babies’ survival chances are often 
determined by nursing care provided in the first hours 
after birth, particularly for premature babies or those 
with low birth weight relative to gestation period. 
Warmth, physical care, careful feeding, and infection 
protection are all necessary for these babies, as well as 
intensive care during pregnancy[4].

The most important intervention for reducing 
neonatal morbidity and mortality is quality health 
care immediately after the critical period of labor and 
delivery. To measure the quality of health care services 
based on patient health outcomes [5].

Health education has long been regarded as an 
important aspect of nursing practice. Education of 
nurses and patients is as important as it has always 
been. According to the definition of health education, it 
is “the dissemination of health-related information and 
the development of the skills, attitudes, and confidence 
required for people to take action to improve their health.” 
All educational activities related to patient education 
are referred to as pedagogy. Nurses must understand 
both the content of health education programs and their 
pedagogical role in order to provide health education to 
their patients[6].

Knowledge-based approaches to improve nursing 
practice include research, quality improvement (QI), and 
evidence-based practice (EBP). Nurses must conduct 
research to fill empirical knowledge gaps, continuously 
monitor health care policies and procedures (QI), and 
gather and review evidence in a systemic manner 

(EBP). Research, quality improvement, and evidence-
based practice are useful tools in the health-care setting 
because they benefit patients, families, health-care team 
members, and nurses[7].

Objectives of the Study

1. To assessment of nurses practices need  toward 
care of neonates with hypoglycemia at neonatal 
intensive care unit And constructing a health education 
program for nurses practices toward care of neonate with 
hypoglycemia at neonatal intensive care unit.

2. To Finding out the relationship between effect 
of  health education program and nurses demographic 
characteristics of the study.

Methodology

Design of the Study:

A quasi- experimental design used in the present 
study with application of a (pre-test/ post-test I, post-test 
II), approach for the study group(One group), the study 
was carried out from 1th September, 2020  to 30th April  
2021 on nurses working at neonatal intensive care units 
in Al-Nasiriya city, Iraq  to evaluate the effectiveness 
of health educational program on nurses practice toward 
neonatal hypoglycemia.

Ethical Considerations 

The nurses were fully acquainted of the current 
study and its aims and then a voluntary verbal consent 
was obtained in order to participate in the study. Also, 
ethical approval was obtained from ethical committee 
of research in the Faculty of Nursing/University of  
Baghdad regarding confidentiality and anonymity of 
participants.

Setting  and sampling of the Study:

The study was carried out at NICU in teaching 
hospitals in Nasiriya city (Bint Al-huda Teaching 
hospital and Muhammed Al-Musawi Children Hospital).
The research sample includes (40) nurses working 
in NICU. They are selected by using non probability 
sampling (purposive sample). 

The Study Instrument:

  The study instrument was constructed depending 
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on literature reviews and previous studies related to the 
neonatal hypoglycemia. It is a questionnaire format for 
the research purpose and composed of two parts and 
these parts are:

 1. Demographic Data Form: this part consists of 
(7) items which include: (gender, age, level of education, 
marital status, their years of service in nursing, years of 
service in NICU, and number of training session related 
to the subject).

2. Check list of nurses Practice toward neonatal 
hypoglycemia

This part is related to evaluate of the practice of 
nurses for pre and post program. It is consisted of 2 
domains. The 1st domain related to the nursing role in the 
care of neonates with hypoglycemia and composed of 22 
items. The 2nd part related to preventive measures for 
hypoglycemia for newborns and composed of 9 items.

The implementation of educational program) was 
begun from 4th to 11th January  2021. The investigator 
informed the nurse about the study to insure their consent 
and discus the plan of the program. The implementation 
of the program which was introduced includes the 
following:

1.The investigator gathered the general information 
about nurses participated in the study, and conducted 
the pretest of nurses´ and practice toward neonatal 
hypoglycemia. 

2. The instructional program was implemented 
and presented in(3) sessions. Because of difficult of 
collection the sample at one time, the sample divided to 
sub group according to the hospitals and working shaft. 
Each session presented to the study sample about (3) 
times took about (60 minutes).

Statistical Data Analysis:

 The statistical analysis of the data of the study is 
done by using Microsoft office excel 2010 and SPSS 
package ver. 20.

Results and Discussion 

Discussion of the Distribution of the Nurses by 
Their Demographic Characteristics

Regarding to the nurses’ demographic characteristic 
in table (1). The finding indicated that (52.5%) of nurses 
at age (26-30) years. In a descriptive study carried out in 
Mosul by Mohammed, & Alsawaf, (2016) 4(Assessment 
of Nursing staff’s Knowledge and Practice regarding 
Care of  Premature Babies  in Mosul Teaching Hospitals), 
they found that the nurses age between 20-29 years.  
Regarding to nurses gender, all of them are females. 
Mohammed, & Alsawaf, (2016)4 found that all of nurses 
working in NICU were females. This finding consisted 
with our finding. This finding due to most of  nurses 
working in gyno and pediatric hospital were female. 

Regarding to educational level, (42.5%) of nurses 
have nursing bachelor graduated. In interventional study 
carried out in Sudan by El hag, & Bassyonie, (2019)8 
(Effect of the training program on nurses’ practice 
regarding premature nursing care in Pediatric Teaching 
Hospital Wad Medani, Gezira state, Sudan), they found 
that most of nurses had bachelor graduated in nursing. 
This result agree with our finding. 

Regarding to the years of service of nurses, (77.5% 
& 100%) of nurses have (1-5) years of service in nursing 
and in NICU , many studies were found that most of 
nurses had (1-5) years of service in nursing and in NICU. 
This finding agree with the present study result [5][4][8]. 

Regarding to participating in training session related 
to hypoglycemia in neonate, (17.5% & 2.5%) of nurses 
have participate in (1-2 &3-4) training session, study 
in Iraq was found that most of nurses had participate in 
training session related care of neonate in NICU[4].

In Figure (1):  the finding indicated that the 
improvement the  nurses practice  toward care neonates 
with hypoglycemia in the Posttest II .

According to finding in table (2), the nurses practice 
level toward  care neonates with hypoglycemia is low in 
pretest.  (100%) of nurses had low level of practice, the 
mean score is (1.25) in pretest. in posttest I (100%) of 
nurses had high level of practice and the mean score is 
(2.54), and at posttest II (82.5%) of nurses had high level 
of practice the mean score is (2.47), study in  Baghdad 
city was found that at the pretest (75%) of nurses had 
poor practice about neonatal resuscitation and at posttest 
I (75%) of nurses had good level while, in the Posttest 
II (75%) of them had acceptable level of practice. This 
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finding consisted with the present study finding[9].

The study in Kirkuk City, Iraq was found that (80%) 
of nurses had acceptable level of performance to care 
of neonate after delivery. This finding supported our 
finding in the posttest I[5].  Some studies was found that 
all of the studied nurses (100%) had satisfactory level 
of practice related to weight, and one quarter (25%) of 
them had satisfactory level of practice related to skin 
care. This finding supported the present study finding in 
the Posttest I and Posttest II[4][10].

The point of view of the researcher related to the 
present study considers that the educational program has 
effect on the level of practice and support the researcher 
hypothesis.

Discussion of the Difference between Nurses 
Practice and Demographic Characteristics

According to the difference between nurses practice 
and age in table (3), the finding  indicates that there is 
significant difference between nurses practices toward 
care neonates with hypoglycemia and their age at 
pretest. tow studies in Iraq and Egypt  were found that 
there was no significant statistical relationship between 
nurses level of practices and their age [5][10]. 

According to the difference between nurses practice 
and level of education in table (3), the finding indicates 
that there is significant difference between nurses 
practices toward care neonates with hypoglycemia 
and their educational level at pretest and posttest II. 
Ramdan, Refat, & Mobarak, (2019) found that there 
was no significant relationship between nurses practices 
and level of education[10].  This result may be related 
to most of them had bachelor nursing graduated. The 

educational level of nurses may play a role in the results 
of any program which improve nurses´ practices. 

According to the difference between nurses practice 
and years of service in nursing in table (3), the finding 
indicates that there is no significant difference between 
nurses practices toward neonates with hypoglycemia 
and their years of service in nursing at pretest, post-I 
and post-II. This finding  related to most of nurses had 
few years of experience in nursing field and in NICU 
and lack of training sessions and workshops about the 
neonatal hypoglycemia.

According to the difference between nurses 
practices and marital status in table (3), the finding 
indicates that there is no significant difference between 
nurses practices  toward neonates with hypoglycemia 
and their marital status at pretest, post-I and post-II. This 
result due to the mean score of nurses practice regarding 
marital status of the single, married and other are in same 
level, therefore no found any different between them in 
the mean score at p value (0.05)

 Researcher view find the results of the  study 
logically because of most participate in the study was low 
level of practices toward neonates with hypoglycemia  
before implementation of  health educational program 
on the study group, after implantation program the 
nurses practices become well toward care neonates with 
hypoglycemia in post-I and post-II.

Finally, sample size plays important role in the 
results to represent the population and correlation 
between variables. Also statistical tests are in need to a 
large sample size to represent the population well..

Table (1) Distribution of the nurses by their demographic characteristics

Variables Frequency Percent

Age

(20 – 25) 15 37.5

(26 – 30) 21 52.5

(31 – 35) 4 10

Total 40 100

Gender 
Female 40 100

Total 40 100
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Level of education

Nursing High School 16 40.0

Nursing Institute 7 17.5

Nursing College 17 42.5

Total 40 100.0

Years of service in nursing

1-5 31 77.5

6-10 8 20.0

11-15 1 2.5

Total 40 100

Years of service in NICU

1-5 40 100

6-10 - -

Total 40 100

Marital status 

Single 14 35.0

Married 24 60.0

Other 2 5.0

Total 40 100

Participatin in training session related to 
NICU

Nor training session 32 80

(1-2) training session 7 17.5

(3- 4) training session 1 2.5

Total 40 100

Table (2): Distribution the nurses practice toward neonatal hypoglycemia Levels of Assessment Through the 
“Mean of Score” Among the Period of the Program (Pre, Post I and post II)

Period Level of Assessment Frequency Percent

Pre-test

Low (1-1.66) 40 100

Moderate (1.67-2.33) - -

High (2.34-3) - -

Total 40 100

x́ ± S .D 1.25±0.087

Posttest I

Low (1-1.66) - -

Moderate (1.67-2.33) - -

High (2.34-3) 40 100

Total 40 100

x́ ± S .D 2.54±0.097

Posttest II

Low (1-1.66) - -

Moderate (1.67-2.33) 7 17.5

High (2.34-3) 23 82.5

Total 40 100

x́ ± S .D 2.47±0.154

Cont... Table (1) Distribution of the nurses by their demographic characteristics
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                                            x́∓ S . D .=Arithmetic Mean (x́  and Std. Dev. (S.D.)

Table (3): Distribution and difference of nurses practice with demographic characteristics 

Variable Practice test periods

Age Pre-test Post- I test Post II test

(20 – 25)
F =8.055
d.f.=39

P =0.001

F =0.066
d.f.=39

P =0.937

F =0.839
d.f.=39
P =0.44

(26 – 30)

(31 – 35)

Mean ± S.D. 1.25±.087 2.54±0.097 2.47±0.154

Education Pre-test Post- I test Post II test

Graduate Nursing High School
F =7.902
d.f.=39

P =0.001

F =0.031
d.f.=39

P =0.969

F =5.241
d.f.=39
P =0.01

Graduate Nursing Institute

Graduate College Of Nursing

Mean ± S.D. 1.25±.087 2.54±0.097 2.47±0.154

Years of service in nursing Pre-test Post- I test Post II test

1-5
F =1.443
d.f.=39

P =0.249

F =0.594
d.f.=39

P =0.557

F =1.112
d.f.=39

P =0.594
6-10

11-15

Mean ± S.D. 1.25±.087 2.54±0.097 2.47±0.154

Marital status Pre-test Post- I test Post II test

Single 
F =0.041
d.f.=39
P =0.96

F =0.048
d.f.=39

P =0.953

F =0.457
d.f.=39

P =0.637
Married

Other 

Mean ± S.D. 1.25±.087 2.54±0.097 2.47±0.154

S.D.=Standard deviation, ANOVA= Analysis of Variance, F = Fisher test, d.f. = degree of freedom, P = 
probability value, NS: Non Significant at P > 0.05, S: Significant at P < 0.05, HS: Highly Significant at P < 0.01.
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Pretest Posttest I Posttest II
0

0.5

1

1.5

2

2.5

3

1.25

2.54 2.47

Posttest I to 
Posttest II (2 
months)

Figure -1- Distribution of nurses practice according to mean score in the pretest, posttest I and posttest II

Conclusions

1.Nurses practices toward neonatal hypoglycemia is 
poor in assessment.

2.The nurses practices toward neonatal hypoglycemia 
has been improved after implementation of the 
educational program, which reveal that effectiveness of 
the provided program was highly beneficial.

3.The program has effectiveness on the nurses’ level 
of practice toward neonatal hypoglycemia during the 2 
period of test, the study group have low level of practice 
before implementation of an educational program and 
the level of practice ascend to high level at posttest I and 
stay in high level at posttest II. 

4. There is a significant deference between the means 
of the nurses practice before and after implementation of 
the program.

Recommendations

1. The study found that nurses’ practices toward 
neonates with hypoglycemia had improved significantly. 
As a result, the researcher suggested that an educational 
program be introduced in all Iraqi pediatric hospitals.  

2. Nurses’ training session on how to care for a 
neonate with hypoglycemia.

Follow-up and evaluation of nurses’ neonatal care 
practices in the NICU.

3. The researcher suggests that nurses’ practices be 
assessed on a regular basis to identify any flaws that may 
be affecting their care of neonates with hypoglycemia. 

4. The importance of fully utilizing continuing 
medical education to provide neonatal hypoglycemia 
courses for all NICU nurses.

Ethical Clearance: The Research Ethical 
Committee at scientific research by ethical approval of 
both environmental and health and higher education and 
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they 
have no conflict of interest.

Funding: Self-funding

References

1. Tin W. Defining neonatal hypoglycaemia: a 
continuing debate. InSeminars in Fetal and 
Neonatal Medicine 2014 Feb 1 (Vol. 19, No. 1, pp. 
27-32). WB Saunders.

2. Cranmer, H. Neonatal Hypoglycemia. Medescape. 
https://emedicine.medscape.com/article/802334-



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2481

overview, (2020).

3. Kumar, J. T., Vaideeswaran, M., & Seeralar, A. T. 
Incidence of hypoglycemia in newborns with risk 
factors. Int J Contemp Pediatr. 2018. 5(5):1952-
1955

4. Mohammed QN, Alsawaf BF. Assessment of 
Nursing staff’s Knowledge and Practice regarding 
Care of Premature Babies in Mosul Teaching 
Hospitals. Mosul Journal of Nursing. 2016 Jun 
1;4(2):70-3.

5. Y Mustafa D, Al–Mukhtar SH. Evaluation 
of Knowledge and Practice of Nursing Staff 
Regarding Immediate Care after Birth in Kirkuk 
City Hospitals. Mosul Journal of Nursing. 2015 
Aug 28;3(2):81-6.

6. Halse K, Fonn M, Christiansen B. Health education 
and the pedagogical role of the nurse: Nursing 
students learning in the clinical setting.

7. Bryant R, Rodgers C, Stone S. Enhancing pediatric 
oncology nursing care through research, quality 
improvement, and evidence-based practice. 
Journal of Pediatric Oncology Nursing. 2013 
May;30(3):123-8.

8. El hag, F., & Bassyonie, BEffect of the training 
program on nurses’ practice regarding premature 
nursing care in Pediatric Teaching Hospital Wad 
Medani, Gezira state, Sudan (2016-2018). IJMHR . 
2019. 5(5), 21-25

9. Khudair, S. H. Impact of training neonatal 
resuscitation program upon nurses practices 
in operation room in Baghdad city. Doctorate 
dissertation. College of nursing Baghdad university. 
2012. 82

10. Ramdan AA, Refat NH, Mobarak AA. Assessment 
of Nursing Practice Regarding Neonates with 
Hyperbilirubinemia. Assiut Scientific Nursing 
Journal. 2019 Dec 1;7(19):52-60.



2482    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Effectiveness of A Coping Style- related Instructional program 
on Self - Care of Patients with Diabetes Mellitus Type II at 

Endocrinology and Diabetes Center in Al-Basra City

Rajaa Ibrahim Abed1, Saja’ Kareem Jassim2

1BSN. University of Baghdad,  College of  Nursing,  Adult Nursing Department, Basra City, Iraq, 2Assist. Prof.  

University of Baghdad, Nursing College,  College of  nursing, Fundamental of Nursing Department, Baghdad city, 

Iraq

Abstract 

Methodology:  A descriptive analytic (quasi – experimental) design.  Sample composed of (60) patients 
were divided into two groups study and control group, (30) patients in each one. 

Results:  The study findings Shows that participants’ age group at a level (46-65 years) were (67.7%) of the 
study group, and (56.7%) of the control group.    (56.7%)  of the study group were male, while (53.3%) of 
the control groups were female. 

The study also confirms that the effectiveness of a Coping style related instructional program on Self - Care 
of Patients with Diabetes Mellitus Type II at Endocrinology and Diabetes Center in Al-Basra City, Iraq. 

Conclusion : The study concludes that A coping style-related instructional program is effective to enhance 
diabetes patients’ self-care activities, knowledge, and coping style among patients with T2DM. This 
conclusion is based on the result of our study that reveals significant differences between pre-intervention 
and post-intervention. 

Recommendations:  Improve knowledge and self-care activities of patients with T2DM, by using our 
study guidelines..  Encourage the health care provider to improve diabetic patients’ self-care activities and 
focusing on all domain aspects of self-care.

Keywords: Coping Style, Self - Care of Patients, Diabetes Mellitus Type II.

Introduction 

Diabetes mellitus (DM) is a most common chronic 
metabolic disease. Result in impairment of carbohydrate, 
fat, and protein metabolism.  Caused by the absence or 
deficiency of active insulin that is produced from beta 
cells of islets Langerhans, that’s lead to raise blood 
glucose for a prolonged period [1].   

Complications of diabetes can be divided into 
vascular and non-vascular complications that can be 
further divided into micro-vascular (Retinopathy, 
Nephropathy, and Neuropathy) and macro-vascular 
(coronary heart disease, cerebrovascular disease, 
peripheral vascular disease). Besides, there is a strong 
association between diabetes and obesity, hypertension 

and dyslipidemia[2]. 

Coping with diabetes treatment has received 
considerable attention in the last 5 decades. Many 
approaches demonstrate Positive outcomes. Effectiveness 
comparison analysis of the different methods and how 
intervention barriers can be overcome is needed in 
various populations Dispersal and deployment [3].  

Patients today are involved in providing clinical 
records, working as allies, and functioning as 
collaborators in their care strategy, which allows 
clinicians to understand their patients ‘ expectations 
and viewpoints, and consider their previous expertise, 
abilities, and experiences [4]. 

DOI Number: 10.37506/ijfmt.v15i3.15681
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Adherence to routines healthy diet, physical 
activity, taking medications, affected by physical and 
psychological health status, some patients can perform 
all these demands if they are well coping strategies, while 
other patients are failed to adhere to these demands, due 
to they are having difficulty to accept their disease and 
have poor coping style, result in improper self-care that 
effect on metabolic control and impact on the quality of 
life [5].

Design of the Study 

Quasi-experimental design, using a pretest-posttest 
approach, is carried throughout the present study from 
the period of 17th  November, 2020 to 4th April, 2021.

Ethical Consideration 

Before data collection the researchers met with the 
patients by face-to-face interview, taking in mind the 
precautions to maintain the social distance, wearing 
a mask, and gloves due to the time of the covid-19 
pandemic. The researchers discussed the aims of the 
study with patients before participating and obtained 
oral consent from every patient before data collection.

Setting of the Study 

The study was done in the Specialized Endocrine 
and Diabetes Center in Basra, southern Iraq.  

Sample of the Study 

The sample was a Purposive, non-probability, 
include (60) patients with T2DM, who were attained to 
the Specialized Endocrine and Diabetes Center in Basra.  
The Participants were composed of (31) males and (29) 
females and they were divided into two groups (30) 
patients considered as a study group, while (30) patients 
considered as a control group.

Study Instrument 

To achieve the study goals. The study instrument 
consists of three parts ( including the following: 

1. Part I:  Patients Socio-Demographic 
Characteristics

2. Part II: Clinical Characteristic of Patients With 
DM type II: 

3. Part Ш: This part is composed of three tools 
that were used in the study, after getting the approval of 
the authors who had conducted it 

First Domain: Assessing Patients’ Knowledge.

Second Domain: Assessing patients’ self-care 
activities.

Third Domain: Assessing Coping with diabetes

 Statistical Analysis 

1. Descriptive Data Analysis: 

a- Tables (Frequencies, Percentages, and Mean of 
scores). 

b- Statistical figures.  

2. Inferential Data Analysis: 

This approach is employed to determine the 
effectiveness of a coping style-related instructional 
program among patients with diabetes mellitus type II.

Part I:  Discussion of the Patients’ Socio-
Demographic Characteristics :(Table:1)  

Regarding the patients’ Socio-demographic 
characteristics, the majority of both the study and control 
group at an old age ranging between (46-65 years) at a 
percentage (67.7% and 56.7%) respectively.  This result 
agrees with a study conducted by (Smalls et al., 2012) 
was indicated that T2DM occurs at an advanced age at a 
percentage (54%) [6].  

Regarding participants’ gender, the majority 
(56.7%) of the study group were males, while (53.3%) 
of the control groups were female. 

The majority of the study group (23.3%) had an 
institute educational level, while the majority of the 
control group (30.0%) had a preparatory educational 
level.  

This result was supported by the study of 
(Mohammed-Ali & Hamza, 2016)  about “Assessment 
of Self-Care Activities for Patients with Diabetes 
Mellitus Type II”.  Conducted at Al-Najaf showed 
that the majority of participants (52.5%) were males, 
but disagrees with our finding in it the majority of 
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respondents (33%) were illiterate[7].

Married participants are dominant in both study 
and control groups at a percentage (70.0% and 83.3%) 
respectively.  This outcome is similar to (Mohammed-
Ali & Hamza, 2016) study showed that most of the 
participants were married (84.5%)[7] .

The higher percentage level in both the study and 
control groups had an of low income ranging between 
(150,000-300,000 IQ), at a percentage of (63.3% and 
53.3%), respectively, while most study group (36.7%) 
were housewives, and most control group (40.0%) 
were freelancers. This result resembles the finding 
of (Mohammed-Ali & Hamza, 2016) which revealed 
(86%) of the participants were present without adequate 
monthly income. While the majority of participants’ 
occupational status (43.5%) were housewives, and 
(30%) were freelancers[7].

According to the residence of the study and control 
group, our study results reveal that the majority of them 
were from urban areas (80.0% and 86.7%) respectively.   
This result agreed with (Mohammed-Ali & Hamza, 
2016) which reveals that most of the participants were 
from urban areas (78%)[7].

Part II: Discussion of the Patients’ Clinical 
Information :( Table 2)

Regarding the duration of having diabetes,  the 
majority (60%) of the study group have diabetes for (1-5 
years), while (50%) of the control group were diagnosed 
with diabetes mellitus for (6-10 years).  This study not 
similar to the study conducted by (Ajibade Olapeju & 
Salawu Rasidi, 2020)  was shown that higher percentages 
of the study sample were diagnosed with T2DM for (0-5 
years), of both the study and control group (65% and 
48.1%) respectively[8].

The majority of the study and control group have a 
family history of diabetes (36.7% and 30%) respectively.  
According to diabetes complications, our study shows 
that peripheral neuropathy is dominant in (36.7%) of 
the study group, (70%) of the control group complain 
of retinopathy. 

This is supported by  (Clothier’s, 2019) study 
similar to our findings.  About “Living With Diabetes 
In Nigeria The Care, Cure, And Prevention Inaugural 

Lecture Series”. was showed that the majority of 
participants (52.3%) had a family history of DM.  while 
(59.2%) complain from peripheral neuropathy was a 
dominant diabetic complication among patients. but 
(35.5%) of them complain of retinopathy[9].

 The majority (76.7%) of the study group use pills, 
(80%) of the control group uses insulin injections.  Both 
study and control groups use diabetic pills for 1-5 years 
(86.7% and 100%) respectively.  The study supported 
our finding conducted by (Petrović et al., 2019)  about 
“Evaluation Of Emotional Distress In People With 
Diabetes Mellitus”. Performed in the Centre of Family 
Medicine in Banja Luka. shows that the majority of 
participants used oral anti-diabetic drugs (OAD) at a 
percentage (61.1%).  while (23.9%) injected the insulin, 
and (15%) used both (OAD and insulin)[1].

Hypertension is dominant among other chronic 
diseases in both the study and control group at a 
percentage (50% and 36.7%) respectively. This outcome 
was similar to what was reported by  ( Berraho et 
al, 2012) about “Hypertension and type 2 diabetes: a 
cross-sectional study in Morocco (EPIDIAM Study)”.   
Revealed that high blood pressure is a common problem 
for people with diabetes.  A high prevalence rate of 
hypertension (70.4%) was reported in this study [10].

Part III: A. Discussion of  knowledge among 
diabetes  patients :(Table:3)  

According to the average knowledge score before 
implementing an instructional program for the study 
and control group (8.8 and 5.3) respectively, while after 
implementing the instructional program were (13.0 
and 6.4). The P-value reveals a significant statistical 
difference (p < 0.0001) between pre and post-test 
knowledge scores. Before the implementation of an 
instructional program for the study and control groups, 
the majority of study and control group knowledge was 
low (63.3% and 86.7%), respectively, whereas after 
the instructional program, the majority of the study 
group had moderate knowledge (73.3%), and 20% 
had high knowledge. (83.3) of the control group have 
low knowledge, the p-value shows post-test program 
significant statistical differences (P-value < 0.0001). 

This indicates that participants’ knowledge was 
enhanced due to the program that was reflected on their 
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answers to a post-test. The researchers explains that 
before the instructional program patients of the target 
sample don’t have adequate sessions despite the diabetes 
center staff perform to them information but maybe 
don’t include all patients. 

This result is supported by  (Khunti et al., 2012)  
study in which an improvement in patients’ knowledge 
in the post-test compared with the pre-test scores among 
the study group in comparison with the control group 
[11].

B. Discussion of Self-care Activities among 
Patients with diabetes (Table:3)  

In terms of diabetes self-care activities, study 
findings revealed that the preprogram majority of study 
and control group participants had the highest mean 
medication scores (5.9 and 6.0, respectively). But the 
lowest mean scores for exercise were (0.7 and 0.4) 
respectively. The P-value doesn’t show a significant 
statistical difference (p-value > 0.05).

While post instructional program self-care activities 
of the study group were improved in all four domains, 
diet (3.3), Exercise (3.7), Blood glucose test (4.7), foot 
care (6.1), and Medication (7.0). While the control group 
does not exhibit changes in their self-care activities.  
p-value reveals significant statistical differences (p-value 
< 0.0001). 

The researcher’s opinion was this result indicated 
that our study instructional program was effective and 
can be a benefit for the intervention group that leads 
to enhancing all domains of self-care.  This can aim to 
reduce complications of diabetes and enhance the quality 
of life of diabetic patients. 

This finding is supported by (Konstantinos, 2018) 
study agrees with our findings was showed diabetes 
self-care activities of the intervention group score 
showed an improved difference between pre and 
post-program exercise (3.10 to 3.23), which could 
be attributed to the intervention group’s very high 
pretest mean, implying that the participants in the 
group were already at a very high level of medication 
compliance. Diet (4.2 to 4.6), foot care (2.18 to 2.33), 
medication (6.8 to 7.0), and blood glucose test (6.53 to 
6.8) are the most important factors. while the control 

group remains at the same level without effective 
changes [12].

C. Discussion of coping style among diabetes 
patients (Table:3)  

Concerning the study sample’s coping style, the 
coping activities were significantly better in the study 
group after the implementation of the education program, 
whereas the control group remained unchanged with no 
obvious changes. The researchers explained this result 
was due to the effect of sessions related to coping with the 
disease most participants were less coping preprogram. 

this outcome was not statistically significant.  While  
(Salem AL-Khafaf, 2017) a study that supported our 
study finding in which study participants have fewer 
coping strategies. Diabetes Self-care activities are low 
that reflect difficulty coping with diabetes mellitus[13].

Discussion of Association between coping style 
and diabetes self-care activities:(Table:4)   

Our study reveals that before implementing the 
instructional program, despite the significant statistical 
correlation between coping and exercise on one hand 
and blood tests and medications on the other hand (p 
values < 0.05), the correlation coefficient was not large 
enough to consider strong correlations (R < 0.5). All 
other parameters were not correlated. The control group 
showed a significant correlation between blood tests 
and each diet and exercise (P-value < 0.05 and R > 0.5). 
Other variables were not correlated.

No specific correlation was identified between 
the variables after the program in the control group. A 
strong correlation with a significant statistical level was 
observed between exercise and blood tests as well as 
exercise and diet (R > 0.5 and P-value < 0.05).  Blood 
tests and diets exhibited a similar correlation pattern. 
However, other variables did not show a sizeable 
correlation to the level of significance (R < 5 and p-value 
< 0.05).  Regarding medications, because all of the cases 
reported the highest level of adherence after the program, 
the correlation was not calculated.

The effect of coping programs is reflected on 
patients dealing with their condition lead to enhance 
their daily activities. This outcome agrees with the study 
performed by (Collins et al., 2009 ) showed that patients’ 
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perceptions of their self-care varied on a spectrum, 
displaying differences in self-care responsibilities such 
as competence with dietary planning, testing blood 
sugar, and regular exercise.  Also found that coping style 
affected by  different self-care activities[14].

Conclusion

The study concludes that A coping style-related 
instructional program is effective to enhance diabetes 
patients’ self-care activities, knowledge, and coping style 
among patients with T2DM. This conclusion is based on 
the result of our study that reveals significant differences 
between pre-intervention and post-intervention. There is 

a significant correlation between self-care activities and 
coping style.

Recommendations:  Improve knowledge and self-
care activities of patients with T2DM, by using our study 
guidelines. The ministry of health should get attention 
to the availability of active sessions to educate diabetes 
patients on how to cope with their disease and improve 
patients’ awareness about the method of healthy coping.  
Encourage the health care provider to improve diabetic 
patients’ self-care activities and focusing on all domain 
aspects of self-care. 

Table (1) Participants Socio-demographic characteristics 

Demographic Data Rating And Intervals
Grouping

study (N%) Control (N%)

Age
25-45 years 10 (33.3%) 13(43.3%)

46-65 years 20 (67.7%) 17 (56.7%)

Gender
Male 17 (56.7%) 14 (46.7%)

Female 13 (43.3%) 16 (53.3%)

Level of education

Illiterate 6 (20.0%) 5 (16.7%)

Elementary 5 (16.7%) 9 (30.0%)

Intermediate 6 (20.0%) 6 (20.0%)

Preparatory 6 (20.0%) 9 (30.0%)

Institute 7 (23.3%) 1 (3.3%)

Marital status

Single 2 (6.7%) 0 (0.0%)

Married 21 (70.0%) 25 (83.3%)

Separated 1 (3.3%) 4 (13.3%)

Widowed 6 (20.0%) 1 (3.3%)

Monthly Income of the Family

(in Iraqi Dinar) 

150-300  19 (63.3%) 16 (53.3%)

300-600  6 (20.0%) 14 (46.7%)

600-900  3 (10.0%) 0 (0.0%)

More than 900  2 (6.7%) 0 (0.0%)

Profession

Employee 7 (23.3%) 8 (26.7%)

Freelancer 10 (33.3%) 12 (40.0%)

Housewife 11 (36.7%) 9 (30.0%)

Retired 2 (6.7%) 1 (3.3%)

Residence
Urban 24 (80.0%) 26 (86.7%)

Rural 6 (20.0%) 4 (13.3%)
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Table (2): Clinical information of the Study Sample.  

Clinical Information Rating and interval
Grouping

study (N%) Control (N%)

Duration of diabetes

1-5 years 18 (60%) 6 (20%)

6-10 years 9 (30%) 15 (50%)

>10 years 3 (10%) 9 (30%)

Medication
Insulin 7 (23.3%) 24 (80%)

Pills 23 (76.7%) 6 (20%)

Years with insulin

Without insulin 23 (76.7%) 6 (20%)

1-5 years 6 (20%) 16 (53.3%)

>5 years 1 (3.3%) 8 (26.7%)

Years with pills
1-5 years 26 (86.7%) 30 (100%)

>5 years 4 (13.3%) 0

Complication

No 0 0

Renal failure 8 (26.7%) 5 (16.7%)

Retinopathy 9 (30%) 21 (70%)

Peripheral neuropathy 11 (36.7%) 1 (3.3%)

Diabetic foot 2 (6.7%) 3 (10%)

Chronic diseases

No 9 (30%) 11 (36.7%)

MI 5 (16.7%) 0

Angina 1 (3.3%) 8 (26.7%)

Hypertension 15 (50%) 11 (36.7%)

Table(3): Knowledge score before and after a program in study group and control group

Before program 
P value 

After program 
P value Study 

group 
Control 
Group

Study group 
Control 
group

Average score of 
knowledge 

8.8 5.3 0.0001 13.0 6.4 0.0001

Diabetes Self- care activities  of study and control group  pre and post instructional program

Diabetes Self- care 
activities  

Preprogram
(average score) P value

Post program
(average score) P value*

Study 
group

P value Control Study group Control

Diet 2.8 2.5 0.026 3.3 2.9 0.025

Exercise 0.7 0.4 0.044 3.7 0.4 0.0001

Blood test 1.0 0.9 0.454 4.7 1.3 0.0001

Foot care 2.1 2.3 0.053 2.8 6.1 0.0001

Medication 5.9 6.0 0.910 7.0 6.0 0.0001
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Diabetes Coping measure before program and post-program of both study and control group

Diabetes Coping 
measure

Before program
P value 

After program
P value*

Study 
group 

Control Study group Control 

2.6 ±0.3 2.1 ±0.2 0.0001 3.6 ± 0.2 2.2 ± 0.5 0.0001

*T-test 

Table (4) Correlation of coping to self-care activities in the study group after the program 

Foot care Exercise Blood test Diet Medication

Coping

Correlation 
Coefficient* -0.103 -0.023 -0.132 -0.160

P value 0.587 0.902 0.488 0.398

Foot care

Correlation 
Coefficient* -0.214 -0.233 -0.022

P-value 0.256 0.215 0.910

Exercise

Correlation 
Coefficient* 0.628 0.583

P-value 0.0001 0.001

Blood test

Correlation 
Coefficient* 0.616

P-value 0.0001

Diet

Correlation 
Coefficient*

P-value

                                                         *Spearman correlation 

Cont... Table(3): Knowledge score before and after a program in study group and control group
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Abstract 

The study aims to determine the effectiveness of an education program on nursing staff knowledge toward 
priorities of responsibilities and to identify the association between nursing staff knowledge and  demographic 
characteristics of (age, gender, education level and year of experiences). A pre-experimental design (one 
group pre-test –post-test design) has been used. The study has been carried out at Emergency Unit in Imam 
Al-Hussein Medical City  in Holly Karballah  Governorate at the period from (26th of September, 2020 
to 18th of April, 2021) on a non-probability (purposive) sample consisting of (28 nurses) who work in the 
emergency unit . A questionnaire was built as a data collection tool and consisted of two parts: First part: 
The demographic characteristics of the nursing staff (age, gender, level of education, years of experience in 
hospital, years of experience in emergency and  level of education, and second part includes : Knowledge 
of Nursing Staff about Priorities of Responsibilities at Emergency Unit ,and consist of four domain. The 
validity of content of program and the study instruments were determined through a panel of (11) experts. 
The data  analyzed  by using Statistical Package for Social Sciences  (SPSS) version 25 application of 
statistical analysis system .The study findings revealed that nursing staffs’ knowledge regards Priorities 
of Responsibilities at Emergency Unit before application of the program was poor with a statistical mean 
equal to( 1.28) and after implementing the educational program  became good with a statistical mean equal 
to (1.78). The study show that there is a positive effect of the educational program on the nursing staff’s 
knowledge, where p-value was (0.000) in two periods of measurements (pre-test and post-test). The study 
recommended the necessity of improving the knowledge of the nursing staff regarding the priorities of their 
responsibilities in the emergency unit by the activation of continuing medical education in correctly .

Key word: Educational program, Nursing staffs’ Knowledge, Priorities of Responsibilities, Emergency 
Nurses, Emergency Unit.

Introduction

Priorities  of  responsibility are basic and essential  
function , where it aims to ensure that patients who 
receive health care be achieved for them in the 
appropriate time and as quickly as possible(1) .Priority 
setting is a significant nursing skill and difficult skills 
to learn for newly trained nurses and a skill deficiency 
can have severe  repercussions for patients. Priority 
setting  are  arranging patients’ problems according to 
importance and severity(2).Nurses are often responsible 
for caring for many patients and at the same time they 

are required to prioritize nursing care .Priorities for 
nurses has been stated to be challenging Therefore, the 
elements and processes involved need to be analyzed in 
order to decide what kind of education and assistance 
nurses require to assist them in setting priorities (3) . 
One of the priority setting strategies is the triage system,  
which the triage nurse is the first person to meet a patient 
and ranks them according to the severity of their disease. 
Through the study that was conducted, it was noticed 
that the nurses  has a lack of knowledge and skill in 
setting care priorities according to the triage system (4).

DOI Number: 10.37506/ijfmt.v15i3.15682
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Material and Method

A pre-experimental experimental design was used. 
It was conducted with application of pre-test  and 
post-test approach to determine the effectiveness of an 
education program on nursing staff knowledge toward 
priorities of responsibilities in emergency unit and to 
identify the association between nursing staff knowledge 
and  demographic characteristics of (age, gender, 
education level and year of experiences). The study 
has been carried out at Emergency Unit in Imam Al-
Hussein Medical City  in Holly Karballah  Governorate 
at the period from (26th of September, 2020 to 18th of 
April, 2021) on a non-probability (purposive) sample 
consisting of (28 nurses) who work in the emergency 
unit . A questionnaire was built as a data collection tool 
and consisted of two parts: First part: The demographic 
characteristics of the nursing staff (age, gender, level 
of education, years of experience in hospital, years of 
experience in emergency and  level of education, and 
second part includes Knowledge of 

Nursing Staff about Priorities of Responsibilities 
at Emergency Unit ,and consist of four domain. The 
validity of content of program and the study instruments 
were determined through a panel of (11) experts (who 
had more than 10 years of professional experience in 
their fields. These experts distributed for (6) experts from 

the faculty members College of Nursing / University of 
Baghdad,( 2) experts specializing in emergency medicine 
work at Imam Hussain Medical City, (1) expert from 
faculty of Nursing/ University of Al- Ameed, (1) expert 
from faculty of nursing/ University of Karbala and (1) 
expert from faculty of nursing/ University of Samawah. 
Those experts were provided with a copy of the study 
instruments (program and multiple choice questions 
of the study). Those experts were asked to review 
and evaluated the instruments of program for content, 
simplicity, relevancy, and competence; some items 
were excluded and others were added after discussion 
with each expert .the instrument was considered valid 
after taking all the comments and recommendations in 
consideration. The reliability of the questionnaire was 
determined through a test of five nurses who are working 
at Emergency Unit in Imam Al-Hussein Medical City 
. After two weeks, the same nurses were retested to 
determine the reliability of the study instrument. The 
result of the reliability shows that the person correlation 
coefficient is (r = 0.88) which is considered statistically 
acceptable matching with the lower bound of reliability 
coefficient (Barton & Peat, 2014). The pilot study was 
conducted during the period from (28th of February 
to 14th of March, 2021). The data  analyzed  by using 
Statistical Package for Social Sciences  (SPSS) version 
25 application of statistical analysis system

Result

Table (1): Distribution of the Study Sample According to The Socio demographic Data (N=28).

Demographic Data Rating and intervals
Frequency Percent

Age / Years

<= 24 10 35.7

25 to 29 11 39.3

30 to 34 2 7.1

35 to 39 3 10.7

More than 40 2 7.1

Total 28 100.0

Gender

Male 12 42.9

Female 16 57.1

Total 28 100.0
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Education level

Secondary 13 46.4

Institute 12 42.9

College 3 10.7

Total 28 100.0

Years of experience

In hospital

1 to 3 14 50.0

4 to 6 7 25.0

7 to 9 2 7.1

10 to 12 2 7.1

13+ 3 10.7

Total 28 100.0

Years of experience in emergency unit

       1 to 3 21 75.0

4 to 6 6 21.4

7 to 9 1 3.6

Total 28 100.0

Training sessions
YES 0 0.0

NO 28 100.0

Table 4-1 shows that (39.3%) of the study sample are at age group (25 to 29) years old, ( 50%)  have 1-3 years of 
experiences in hospital , (75%) have (1-3) years of experiences in emergency unit. Additionally, all the study samples 
(100%) don’t have training sessions towards Priorities of Responsibilities at Emergency Unit.

  

Figure (1) Educational levels of the study sample.  

Cont... Table (1): Distribution of the Study Sample According to The Socio demographic Data (N=28).



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2493

Figure (1) show that the greater number of nursing staff were secondary nursing school and they accounted 
for (46.4%) of the sample. Nursing staff graduate from technical institute accounted for (42.9%) and nursing staff 
graduate from nursing college were (10.7%).

Figure (2) Distribution of the study sample by their gender.

Figure (2) shows the study sample gender, the majority of the sample was female and they accounted (57.1%) 
of  whole sample.

Table (2): Distribution of the Study Sample According to the Overall Evaluation of Nursing Staffs’    
Knowledge in Pre-Test Period.

Periods of 
measurements

Levels Frequency Percent Overall mean Overall evaluation

Pre-test

Good 
Knowledge

0.0 0.0

1.28 Poor Knowledge

Poor 
Knowledge

21 75.0

Fair 
Knowledge

7 25.0

Total 28 100.0

Post-test

Good  
Knowledge

22 78.6

1.78 Good Knowledge

Poor 
Knowledge

0.0 0.0

Fair 
Knowledge

6 21.4

Total 28 100.0

t- value (-15.955)  ,  d.f (27)  ,  p –value (0.000) HS



2494    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

poor (mean of scores 1-1.33) ,fair (1.34-1.67), good 
(1.68 and more), %= percentage , HS: High significant  
cutt off point (0.33).

Table (2) explains that the overall evaluation of 
the nursing staff knowledge before application of the 
program is poor with a statistical mean equal to( 1.28)

at all main studied domains while the overall evaluation 
of the nursing staff knowledge after application of the 
program is( good) with a statistical mean equal to(1.78) 
at all main studied domains ,as well as there is a highly  
statistically significant difference between the study 
sample overall responses in  pre-test and post-test period, 
Where  p –value was (0.000).

Table (3). Relationship between the Overall Nursing Staffs’knowledge (Post-Test) and their Demographic 
Data by ANOVA.

Demographic Data df F p-value sign

Age

Between 
Groups

9

.946 .512

non-significant

Within 
Groups 18

Total
27

Gender

Between 
Groups

9

1.025 .457

non-significant
Within 
Groups

18

Total
27

Educational Level

Between 
Groups

9

.913 .535
non-significant

Within 
Groups

18

Total
27

Years of experience in 
hospital

Between 
Groups 9

.778 .639

non-significant
Within 
Groups

18

Total
27
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male participants.  

Concerning Levels of education, the study results 
indicate that  the greater number of nursing staff were 
graduates from secondary nursing school and they 
accounted (46.4) of the sample. This result agreed with 
the study conducted b y (7) as it showed that the largest 
percentage of nurses participating in the study that was 
conducted in Baghdad hospitals in the emergency unit 
were graduates from secondary nursing school. Also this 
study disagree with a study done by (4) who showed that 
the majority (54.5) of participants were graduated from 
college of nursing (bachelor’s degree) .

Regarding the years of  experience in  nursing and 
emergency unit, the study found that  half  of the nursing 
staff (50.0) have (1-3) year experiences in  employment 
and (75.0) of them have (1-3) year  experiences in 
emergency unit. This study is consistent with the study 
conducted by (1) which showed that most of the nursing 
staff have an experience of (1-5) years in the nursing job 
and their percentage was (37.5%) and (72.5%) of them 
have (1-5) years experiences at emergency unit. Also 
this study disagree with a study done by (4) who found 
that the majority of the samples had more than (5)years 
of experience. 

Part-II: Discussion of the Evaluation of Nursing 
Staffs’ Knowledge towards Priorities of Responsibilities 
at Emergency Unit at the Pre-Test and Post Test Trials, 
as Shown in Tables (2)

The study findings revealed that nursing staffs’ 
knowledge regards Priorities of Responsibilities at 
Emergency Unit before application of the program was 
poor with a statistical mean equal to( 1.28) as shown 
in table (2). This result is inconsistent with the study 

Years of experience in 
emergency unit

Between 
Groups

9

2.748 .032 SignificantWithin Groups 18

Total 27

 (T value): t-test, (D f): degree of freedom. Results 
were determined as highly significant at at (P<0.01), 
significant at (P<0.05) , and non-significant at (P>0.05).

Table (3) showed that there is a statistically 
significant relationship only between the nurses’ 
knowledge and their years of experience in emergency 
unit (at p-value =.032), while there is no statistically 
significant relationship between their knowledge and 
the rest of the socio  demographic variables including 
(age, gender , educational level and years of experience 
in hospital).

Discussion of the Study Findings

Part-I: A Discussion of the Demographic 
Characteristics of Nursing Staff in emergency unit as 
Shown in Table (1) and Figure (1) and (2):

Regarding nursing staffs’ age ,the result shows that 
(39.3) of the study sample are at age group (25 to 29) 
years old . This study supported by (5) who showed that 
more than a third of the study participants in their study 
that (35 %) of participants at age group (24-30) years. 
Also this study disagree with a study done by (6) who 
showed that the majority (40.6% ) of participants were 
aged between (31-35) years. 

After statistical analysis of the results of this study, 
it was found that the number of female participants 
exceeds the number of male participants, as the 
percentage of female participation was (57.1)  and males 
was 42.9 .This finding supported by (5), who found in 
their study that (88.4% )of participants were female. 
Another study was conducted by (7) who found in their 
study that the majority of nursing staff gender was 
female.  Also, there is a study conducted by (8) show that 
the number of female participants exceeds the number of 

Cont... Table (3). Relationship between the Overall Nursing Staffs’knowledge (Post-Test) and their 
Demographic Data by ANOVA.
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conducted by (5), which showed that most of the nurses 
who work in the emergency unit have good knowledge 
about Priorities of Responsibilities at Emergency Unit. 
This study agree with a study done by (3) who showed 
that most nursing staff that work in emergency unit have 
knowledge and skills below the average  about priorities 
of responsibilities. 

After implementing the educational program, the 
study confirmed that the nurses’ knowledge became 
good with a statistical mean equal to (1.78). as shown 
in table (2) . This study is agree with the other study 
conducted by (8)  who show that the nurses’ knowledge  
was improved after the implementation of the educational 
program.  

The study show that there is a positive effect 
of the educational program on the nursing staff’s 
knowledge about Priorities of Responsibilities at 
Emergency Unit , where p-value was (0.000) in two 
periods of measurements (pre-test and post-test) ,these 
improvements were statistically significant. These results 
are in agreement with the study done by (4) which ensured 
that the majority of nurses’ knowledge have improved 
after the implementation of the educational program.     
Also other study by (4), they found that nursing staffs’ 
knowledge was improved after the implementation of 
the educational program with  p-v(0.000).

Part-III: Discussion of the Relationship between 
Nursing Staffs’ Knowledge at the post-test and their 
Demographic Data as Shown in Table (3) :

Regarding the association between the nursing 
staffs’ gender and their knowledge towards priorities of 
responsibilities at Emergency Unit . the study shows that 
was a no significant relationship between nursing staffs’ 
knowledge in post-test and their gender at (p-value=.457), 
this result indicated that female and male nurses were 
affected by the same level of the educational program , 
This indicates that both male and female are affected at 
the same level of the educational program. This result 
agreed with the study conducted by (5).

Concerning the association between nursing 
staffs’ age and their knowledge towards priorities of 
responsibilities at Emergency Unit, the study showed that 
there was no statistically significant difference between 
nursing staffs’ age and their knowledge in post-test at 

p-value (.512) ,This finding indicates  that the all age 
groups are affected at the same level of the educational 
program. this study agree with a study done by (6).

About the level of education, the result of the study 
shows no significant difference between the educational 
level and nursing staffs’ knowledge in post-test at 
p-value (.535),The researcher’s point of view this result 
because most of the participants are graduated from 
Secondary Nursing School and  Technical Institute 
/ Nursing, and the participation rate of nurses who 
graduate from colleges of nursing was very low, as the 
rate of participation was (10.7%).This result disagree 
with the study conducted by (5) and agree with a study 
done by (7).

The study showed that there is no statistically 
significant between nurses’ knowledge and experience 
in nursing work, but there is statistically significant 
between their knowledge and experience in the 
emergency unit where p-value  was (.032%). This result 
agreed with the study conducted by (8) and disagree with 
a study done by (5) .

Conclusions

Nursing staffs’ knowledge regards Priorities of 
Responsibilities at Emergency Unit before application 
of the program was poor with a statistical mean equal 
to(1.28) and after implementing the educational 
program  became good with a statistical mean equal 
to (1.78). Also the study show that there is a positive 
effect of the educational program on the nursing staff’s 
knowledge, where p-value was (0.000) in two periods 
of measurements (pre-test and post-test). As well as 
the study showed that  there is statistically significant 
between their knowledge and experience in the 
emergency unit where p-value  was (.032%)

Recommendations:

The study recommended the necessity of improving 
the knowledge of the nursing staff regarding the priorities 
of their responsibilities in the emergency unit by the 
activation of continuing medical education in correctly .
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Abstract

The paper addresses the debate on AI robots’ legal status, which often confuses the jurisprudence and decision-makers 
between these synthetic drugs’ legal effect and the legal personality status. If only the theories of jurisprudence or 
philosophers’ opinions contribute to the law’s development, engineers with their inventions also contribute to its effect. 
It considers the trends in this field and the actions made by specialists in artificial intelligence, and the independence 
of robots based on the latter. The lack of systems of responsibility traditional to absorb the damage caused by AI 
technologies. The European civil law commission for robotics is awarded the most sophisticated and independent 
robot’s legal personality for holding them responsible for themselves and not human beings. Still, this proposal faces 
many legal, moral, and philosophical challenges. According to this framework, the paper aims to shed more light on, 
discuss and analyze such an intelligent position robot might have from legal, ethical, and philosophical aspects. The 
article also explores the possibility of granting autonomous robots a new legal status that removes them from the circle 
of things and places them within the scope of personal. What is the point of giving this legal personality to robots based 
on artificial intelligence advocated by international institutions and researchers in law? The results show that granting 
legal personality within intelligent robots’ philosophical concept is possible as it exists. However, robots’ moral nature 
differs from a legal person’s existence because we see and feel the latter.

Keywords: Legal Personality, Artificial Intelligence, Civil Law

Introduction

Although the concept of legal personality exists in 
almost all foreign and Arab legislation, the meaning 
of legal personality has been a relatively marginalized 
subject in jurisprudence for some time if we exclude 
companies’ legal personality.(1) A judge or researcher 
may not need to review the legal personality theory 
to solve or understand minor cases but may arise in 
complex issues. The New York State Court of Appeals 
unanimously dismisses The  Non-Human Rights Project 
and its lawyer,  Stephen Wise, asking the court to grant 
a chimpanzee named Tommy the rights to the subpoena, 
and the foundation cites biologist Jane Goodall. 
“Chimpanzees share many behavioral, cognitive and 
social abilities with humans,” justice Troy Weber writes 
to the Court of Appeal.  The court’s response to the 
appellants’ claim is based on the Black’s Law Dictionary, 
which indicates that a person is an entity recognized by 
law to enjoy rights and assume obligations. For Tommy, 
he cannot enjoy the rights and carry duties. What is the 

jurisprudence that generally classifies persons for legal 
purposes into two groups, natural persons and moral 
persons?.

Background

Legal personality

The legal, philosophy, and ethics scholars have 
difficulty identifying the person, and placing them 
varies from one jurist to another. The collective legal 
entity arises when the legal relationship’s economic 
and legal elements coincide, creating joint interest. 
Legal entities include both natural persons (individuals) 
and cooperative entities. Both types share a meeting 
point between economic and traditional elements.(2) In 
contrast, Savini  (3) considers that the legal entity as an 
artificially created being represents a creature created 
with the potential to own but lacks free will. Savini  (3) 
concludes that a person is any entity capable of gaining 
rights and fulfilling obligations. Garcia Menezis (4) 
knew as any entity qualified to acquire rights and carry 
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duties and adds that legal entities are divided into natural 
persons. The first group refers to individuals who can 
enjoy privileges and assume obligations. Simultaneously, 
the second focuses on associations with legal personality 
such as trade unions or companies. An individual legal 
entity and a collective legal entity). A person has the 
free will and the mind to plan goals freely and find ways 
to achieve them [4].(4) From an ethical perspective and 
based on the German philosopher Nikolai Hartman’s 
ideas, free will is an essential legal personality element.

In contrast, a natural person or individual’s legal 
significance relates to whether the legal personality is 
a necessary fruit of that individual’s characteristics. A 
natural person’s legal nature derives from his human 
existence and ability to acquire rights and assume 
obligations.(5) He considers that personality is granted to 
a person based on his human existence first, and then 
it depends on his ability to enjoy rights and assume 
obligations. But what distinguishes the human presence 
of philosophers to enjoy personality? 

The answer will be that what distinguishes him 
always and ever is his presence in the world. Reality 
refers to creatures that exist in all other living beings 
and those that do not. The rigidity and immobility of this 
existence contrast with the everlastingness achieved. 
Humanity is characterized by instability, mobility, and 
constant metamorphosis. That is why Heidegger believes 
that human existence lies in its presence in this world.(6)  
Dry cream, the question of fact in Martin Heidegger’s 
philosophy. But is the legal personality granted to a 
person who exists only as an existing human being? 

We doubt this, and we believe that the answer is 
negative than the assertion, as evidenced by the fact 
that the old laws addressed only the free man who has 
the legal personality. Therefore, slaves, despite their 
existence, were not able to enjoy essence according to 
those laws, for they were treated like things. Moreover, 
Roman law restricted the legal personality for a long time 
to the family’s head only.(7) The head of the family is the 
one who enjoys nature without the slaves, women, or 
children. Another question arises: is the legal personality 
granted to a person to afford rights and obligations? In 
the 19th century, countries, under the pressure of the 
entities formed’ practical influences, were forced to grant 
legal personality to companies, associations, and others. 

The aim is to maintain the existing economic conditions 
and not hold average persons responsible, but to bear 
the moral personality alone without going through the 
natural person’s financial responsibility. According to the 
above, we must distinguish between the nature granted to 
a human being and the character given to man based on 
his ability to acquire rights and assume the obligations 
proven to him and others. The nature of human beings 
has become more and more widespread. The first step 
is, as we mentioned at the beginning of the nineteenth 
century, with the emergence of groupings, trade unions, 
etc. and companies, which needed to invent a legal status 
that defines their rights and obligations, and this led to 
the birth of the legal personality of the moral person. 
Some Western legal systems have been endowed with 
some animals’ traditional character traits in the modern 
era. It grants it some rights to protect it from abuse and 
place the aggressor under criminal accountability; that 
is, giving personality today goes beyond the physical 
existence of the virtual or legal presence. It transcended 
the physical entity of Homo sapiens to the physical entity 
of non-human beings such as animals. The above means 
a constant link between the legal personality and the 
ability to enjoy rights and assume obligations.(8) But I 
consider that this linkage is not the best solution to grant 
legal personality. I do not claim that I  will present a new 
theory in this regard. Still, I will try to do so because 
the personal and legal character is now not proving 
to the person as being there or as worthy of acquiring 
rights and carrying obligations. Still, it is granted under 
the influence of practical pressures and the urgent and 
urgent need. The proof of this is given some states legal 
personality to some rivers, forests, and animals to protect 
them from encroachment.(9) Besides, the recent proposal 
by the European Council to present the legal nature of 
the most independent robot, the Council of The People 
has reasoned to have this decision due to the difficulty 
of meaningful lying to the traditional rules specified 
for responsibility for damage to artificial intelligence 
and the inability to absorb such damages. Therefore, 
granting the legal personality of applications based on 
artificial intelligence at the comparable level does not 
represent a traditional luxury as much as a reality and an 
urgent need to contribute to technological development 
and minimize human errors as much as possible.
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legal personality for AI-based robots

We are building a new digital society, and the 
values we are making or failing to develop in these new 
digital structures will define our identity.(10) We must 
be seriously aware of the danger of giving independent 
robots a new legal status that takes them out of the 
circle of things and puts them in people’s process. We 
must examine this issue from all philosophical, legal, 
and ethical aspects and the feasibility of granting 
that legal personality to the intelligent robot. The 
European Council of The European Union calls for its 
granting of robots based on artificial intelligence.(11) 
The government has also provided a range of services 
to the public, including providing public services. For 
example, in October  2016, a Finnish company listed 
in OMX, Tieto,  appointed Alicia  T, an artificial 
intelligence expert, as a new data-driven business unit.
(12,13)  In October 2017, Saudi Arabia granted The Robot 
Sophia Saudi citizenship.(14) The move was subjected 
to a torrent of criticism described as puzzling for a 
country that only limited rights to the natural human 
being. But there is no doubt that Sophia’s robot is an 
artificial creature with remarkable ability, but it still falls 
short of morality despite its Saudi nationality. Despite 
the criticisms, this step is the first time recognized by a 
particular country and gives an intelligent robot based on 
artificial intelligence a form of legal personality.

The Shibuya area followed this procedure in Tokyo, 
where it announced that the artificial intelligence 
system had granted residence enjoyed by the natural 
person. Legal researcher and computer programmer 
(Sean Byrne) emphasized that the Limited Liability 
Companies (LLC) law in the United States of America 
can be relied upon to grant legal personality to any 
autonomous system. Byrne Sean (15) points to clear 
loopholes in federal and New York City corporate law. 
He argues for the possibility of establishing a company 
by creating a group of people with limited liability and 
putting it under the control of an AI system and then 
withdrawing all of its members and then leaving the 
system out of control or oversight. This idea is subject to 
several criticisms directed at the hypothesis in Professor 
(Matthew  Shearer) to the theory of Sean Byrne by saying 
that what is said is contrary to the legislators’ intention 
when issuing the law.(16) The courts will not explain the 
rules on which  Byrne is based. It entitles members to 

leave the system’s management to artificial intelligence 
because it will violate the legislator’s intention. It 
follows from all the above that the subject of intelligent 
robots’ legal personality is no longer just an academic 
discussion between specialists or decision-makers but 
has come to the legislation of countries and international 
federations.   It is no longer a legal luxury, but the need 
for legal personality is inevitable even if it is driven 
and controlled by the European Economic and Social 
Council. Especially in the absence of standard rules in 
the French or Iraqi legislation that prevents the granting 
of a legal personality to most autonomous robots.

Sources of  Legal Personality for Artificial 
Intelligence

The necessary condition for intelligent robots to take 
civilian responsibility for their actions is to recognize 
them as legal entities. According to article 1 of the 
French Law of Pleadings and Article 3 of the Iraqi Civil 
Pleadings Act, eligible parties are the ones who initiate 
the proceedings except in cases where the law otherwise 
stipulates that this is the case. Therefore, a robot based on 
Artificial Intelligence can only be a party to the lawsuit if 
it has legal capacity, nor can it be a party to an agreement 
or act as an intermediary in concluding a contract,  but 
on what basis can AI be granted legal personality?  Is it 
considering his physical existence of robots? Or is he 
able to acquire rights and assume obligations?  Let’s say 
that it can be granted within the philosophical concept. 
The presence of artificial intelligence in its physical 
dimension is a fulfilling existence. Still, this existence 
is entirely different from man’s physical and tangible 
reality because the latter is made up of blood and flesh. 
Jonathan Erhardt   (17) indicates that for the robot, 
making it difficult to classify it as such a philosophical 
presence. This presence also makes it different from the 
legal person or the default person being the last to feel 
and see around us. This stage makes the grant of legal 
personality within the philosophical concept possible, 
considering that it exists. Still, its existence has its nature 
and is distinct from the rest of the people.(18) If granting 
legal personality under the philosophical concept is 
achievable and possible, is it possible to contribute it 
within the traditional concept?

According to French Civil Code article 1240, every 
act of man causes harm to the third person to whom the 
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law obligates one to aid.(19) Each person is responsible 
for the damage caused by his work and the result of his 
recklessness. On the other hand, the same can be applied 
concerning liability for indirect personal acts, such as 
the previous and amended French civil code provisions. 
French law states that persons are responsible for the 
harm they directly cause and the damage caused by their 
actions or things under their care. The absence of a clause 
to mention “HOMME” to “individuals” from the Civil 
Liability Rules opens the way for a broad interpretation 
outside the box. Moreover, the error can be attributed to 
another aspect outside the legal person’s concept or the 
natural person; we are responsible for the error.    

The  Legal Vacuum  for Artificial Intelligence

We agree with most of the orator’s arguments and 
introductions, and we want to certainly start on the most 
vital positive aspects of khatib’s work.  This type of 
academic work is of great value when it comes to the 
latest fields of law. At present, there is a legal vacuum 
for Artificial Intelligence to some extent, as governments 
have passed very few rules governing the creation, 
deployment, or operation of independent AI systems. 
The legal arena is a very recent and rare subject regarding 
intelligent robots’ legal personality based on artificial 
intelligence.(20)  However, when reviewing the legal 
provisions on civil liability in the French Civil Code of 
the article (1240 1244) and French and Arabic, we found 
no indication that responsibility is held to the non-natural 
or moral people forward-looking unread dimension of 
the text. Therefore we consider the words of al-Khatib to 
be baseless, and it is intolerable cost. The French civil 
law has carried something that cannot be tolerated, 
especially if we know that the proposal is not to be 
accepted. The European Civil Code on the personality of 
artificial intelligence came after the adoption of 
amendments to the French Civil Code in force, i.e., it 
violates the legislator’s intention in preparing these 
texts.  The Iraqi legislator in civil law mentions in many 
texts on responsibility the phrase “both.” This phrase 
cannot be interpreted as including persons and things 
because the Iraqi legislator used the preposition (from). 
This character is with people we say who is responsible 
and not who is responsible. Therefore, if we assume that 
it exists and the possibility of knowing it is the one who 
takes responsibility, not the intelligent robots based on 
artificial intelligence. It is impossible to grant the person 

subject to research based on the advanced texts of the 
Iraqi civil law and the French as we have indicated.(21) 
Even when looking at the text of Article 47 of the Iraqi 
Civil Code, it seems that it cannot be relied upon to grant 
legal personality to autonomous robots based on artificial 
intelligence. Paragraph (h) states that every group of 
people or money is given by law a legal nature.  Since 
intelligent robots have not yet been recognized by law as 
a person or even a group of funds, we cannot rely on the 
above article to grant personality (Article  47 of the Iraqi 
Civil Code). According to this solution, intelligent 
robots are another aspect of jurisprudence to endow 
intelligent robots based on artificial intelligence. Without 
personal Dr. Imad Abdel-Rahim Al-Dahiya, Law and 
Software Agents will be considered Roman slaves in 
ancient times.  It means that they may have a level of 
subjectivity, which explicitly recognizes their actions’ 
legal effectiveness so that these actions can have some 
legal implications. This proposal is based on some 
similarities in the legal situation between Roman slaves 
and intelligent robots since none of them have been 
recognized as legal persons despite their ability to earn 
rights and perform obligations. However, granting 
personality rather than personality has been criticized 
for not providing an adequate perception of its 
implementation obstacles and difficulties. It also does 
not give any convincing answers to the problems 
resulting from the emergence of intelligent robots based 
on artificial intelligence that works independently and 
not only automatically. This solution also seems unfair 
to the third party because, according to Roman law, the 
contracts concluded by the slave can only be executed 
by his master. The third party will not bind unless he has 
given his slave the power to conduct acts on his behalf. 
It means that all actions and behaviors outside the scope 
of direct and explicit authority can easily be neglected in 
practice. When this approach is adopted and expanded to 
include intelligent robots, the bona fide third party will 
be under the authority of the smart robot’s owner, who 
has the power to enforce the actions of a slave or not. It 
could lead to unfair consequences, erode confidence in 
intelligent technologies, and mask the main reason for 
actual harm resulting from this technology. The 
application of this approach is contrary to the philosophy 
of artificial intelligence. The most crucial point is that 
this system offers no solution to responsibility because a 
slave alone can materially take responsibility through 
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his work. After all, the slaves are unrepresented in court, 
and they are unable to take legal action against them or 
be involved in lawsuits, as is the norm. This solution is 
based on the model of contractual eligibility without 
legal capacity, i.e., it is contrary to the conventional 
construction of current French and Iraqi law that links 
the concept of eligibility with the existence of personality.  
If first there must be a legal personality and then there is 
the ability to act legally. Nor does this proposal pay 
attention to the fundamental differences between Roman 
slaves and intelligent robots based on artificial 
intelligence in nature, the environment, and the degree 
of complexity. While there are still some doubts and 
disagreements regarding intelligent robots’ intellectual 
ability based on artificial intelligence to share promises 
and understand the consequences of their actions, it is 
inevitable that slaves already can understand the 
implications of their behavior.  Although there was no 
legal personality, however, the slaves were somewhat 
free to act. The question arises: should intelligent robots 
enjoy rights and obligations, even if they are limited to 
enjoy personality? As a natural person, a person goes 
through several legal personality stages, moving from 
non-existence to non-privileged existence and having 
the legitimacy to recognizing him as a person legally. At 
this stage, however, he lacks discrimination. Therefore 
neither the French nor Iraqi legislators (Article  97  of 
the Iraqi Civil Code) have given him the legal personality 
except within narrow limits. As a result, a non-privileged 
person cannot be qualified to act. Still, it can be a future 
of economic rights (Article 105 of the Iraqi Civil Code) 
and when this concept is dropped on intelligent robots 
based on artificial intelligence. The French professor 
(BOURCLER)pointed out that artificial intelligence can 
move from the object to the personal rank. She pointed 
out that intelligent robots have become able to perform 
the tasks performed by humans and mimic human 
intelligence, which has become an inevitable reality. 
Therefore, he proposes giving robots a legal but non-
distinctive personality  (BOURCLER), quoting Dr. 
Hammam Al-Qusay. The researcher believes that 
personality is granted based on practical influences and 
the urgent need for them and not based on their ability to 
earn rights and assume obligations. Suppose we draw 
the analogy from the logic behind granting legal 
personality to companies to reduce the company’s 
responsibility on the individual, which motivates people 

to engage in business activities through companies. In 
the same vein, the concept of legal personality must be 
extended to ai entities as granted to legal bodies.(22)  The 
best solution lies in developing new legislation for 
artificial intelligence and autonomous intelligent robots, 
especially self-driving cars. French and Iraqi legislation 
could be extended to grant legal personality to robots 
called by the European Economic and Social Union. The 
question now is whether we enact a law and give us the 
legal personality, is it granted to the physical carrier of 
artificial intelligence, such as intelligent robots, or is it 
presented to artificial intelligence itself?  Suppose we 
assume that we have given the legal personality to 
artificial intelligence himself. In that case, we will face a 
problem: artificial intelligence in its intangible dimension 
is intangible and does not exist in the real world. 
Therefore, we will have great difficulty dealing with it, 
i.e., we are likely to give the legal personality to the 
physical carrier represented by a self-driving car. There 
is a question of guilt and quasi-guilt about the French 
faith and the intentional and unintentional error of the 
Iraqi faith?   If we accept that intelligent robots will ask 
for guilt or intentional error, can we imagine holding 
intelligent robots accountable for unintentional error? 

Dr. Mohammad Irfan Al-Khatib answers this 
question and believes that the answer is no closer than 
confirmed, at least for the time being. He took the same 
idea of intentional and unintentional error for the natural 
person. We support what the fiancé went to, but which 
intelligent robots can get the legal personality and which 
one can’t?

Turing Test

The European Civil Law Commission (EC)  states 
that the robots that will give the legal personality are 
the most independent. The most decision-making is 
the one who should have the regular character.  The 
question now remains, what is the boundary between 
independence and non-independence? 

Most AI scientists and scientists argue that the 
complex and independent ai standard is the extent to 
which robots go beyond turning to test.(23) Some might 
be wondering what this test is. The Turing test, in simple 
terms, is a test in which three parties participate, the first 
party is the judge or the judge, the second party is the 
person, and the third party is the machine. Each person is 
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different from the other but is related to the judge only, 
as shown in Figure 1. Each of (c) is connected to (a) and 
(b) related to (a)) without any connection between (BC).

Figure 1. Turning test in the court

Accordingly, it is a jurisprudential point of view that 
deserves legal personality if it is overtaken by this test.
(24) But at what time can intelligent AI-based robots have 
the legal personality? Some suggest creating a regular 
personality registry as a value for a distinct traditional 
character. Nevada’s state in the United States adopted 
this idea when intelligent, artificial intelligence-based 
robots were given some of a legal person’s advantages. 
The robots were subjected to registration procedures in 
a special register prepared for this purpose. Intelligent 
robots based on artificial intelligence comply with 
registration procedures. They have the moral character 
from the date they are registered on the register, and 
the registrar must also examine and certify the robots 
(Dr.). Imad Abdel-Rahim Al). The system also requires 
an assessment of the intelligent robot for adoption, 
which assesses the robot’s dangers, independence, and 
ability to interact with others outside its environment. 
This system will also attempt to predict the risks, which 
may arise through the robot by investigating how well 
it responds to remote instructions and how quickly it 
cancels itself when an accident occurs. What can be 
done by itself and does; those issues that may appear in 
android programming, such as permissions, should also 
be inspected regarding application development; the rest 
should be checked for those problems. For example, it 
depends on whether a particular virus is present or not. 

According to these considerations, the premium for 
the intelligent robot, which is a critical element of the 
alternate systems for compensation, will be determined 
after assessing the potential risks. After giving intelligent 
robots the legal personality. What if robots are developed 
to kill or injure someone?  

What if AI-based robots’ legal personality is taken 
as a shield or a privilege to commit a particular crime? 
How can this issue be resolved? That the person may 
benefit unfairly or contrary to justice, the laws have 
allowed the courts to breach this privilege or the shield 
granted to the legal person to carry out his work. Article 
(1212) of the French Penal Code and Article (8) of the 
Iraqi Penal Code indicates that (legal persons except for 
the state are responsible for crimes committed in their 
name) by dropping this concept on artificial intelligence. 
When granting intelligent robots’ legal personality, 
courts can breach this shield and hold the perpetrator 
accountable if the perpetrator’s criminal act and criminal 
intent are available.

It should be noted that this issue is different from the 
use of autonomous weapons in military sciences because 
their service is prohibited by international humanitarian 
law unless there is direct human control over them. 
Intelligent systems can use because they are required 
to avoid injuring others or assaulting them. It is unlike 
the necessary self-controlled weapons to kill or harm 
others. It is difficult to distinguish between military and 
civilian or differentiate between combatants outside 
the battlefield from the actual combatant.(25)  There is 
a question that is being asked. Some may think that I 
am exaggerating whether intelligent robots based on 
artificial intelligence can be granted general rights such 
as voting in elections or nominating them after legal 
personality? To take Sofia as an example, the robot Sofia, 
despite its form that resembles a woman, I believe that 
she cannot be entitled to the right. The bearer of duty in 
the constitutional sense, just as we do not allow legal 
persons to enjoy constitutional rights such as election 
or candidacy for elections, so it is unnecessary to grant 
political rights to people who do not have the will.

The bottom line is that giving intelligent robots 
the leaders’ legal personality is inevitable sooner or 
later. Although a negative trend claims that granting 
that character leads to manufacturers’ exemption from 
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liability, companies may not do enough to make intelligent 
enough technologies. This claim can be answered that the 
company’s presence is essential in the alternate systems 
of compensation, i.e., it will take responsibility for being 
together with the rest of this technology’s beneficiaries. 
The rate of occurrence and spread in every joint of life 
has markedly decreased, especially after these robots 
became commonplace. The next robotic revolution 
in service applications for personal and domestic use, 
such as robots for home security and surveillance, or 
to help the disabled. Therefore, we need this character 
more and more,  i.e., it is no longer a legal luxury but an 
urgent need. The accelerated effects in our daily lives are 
pushing towards the granting of this personality. We call 
on the lawmakers in France and Iraq to enact legislation 
to account for complex techniques and require each 
participant to contribute to an insurance fund dedicated 
to a personality in turn.

Findings

The intelligent industry of self-controlled machines 
such as robots, self-driving cars, drones, and robotic 
surgery has become a worrying source for many people, 
especially after entering many life’s joints. The best 
technologies are not error-free and can cause harm 
to others significantly since the user, manufacturer, 
programmer, or developer can predict potential AI 
actions. According to the above, a fundamental question 
is raised about the ability of conventional liability 
systems to effectively deal with the damage caused by 
artificial intelligence in surgical sciences. There are two 
systems closer to the applicability to these damages, 
namely considering artificial intelligence as something 
or considering it a product; however, due to these 
systems’ failure to absorb the damage inflicted by robots 
in general, and surgical robots Da Vinci. Therefore, 
there is a severe case to give the most advanced robots 
the legal personality to be the same and not the king or 
product.

Surgical Robots as Something

The traditional framework of civil liability is the 
responsibility framework for the error stipulated in 
article (1240) of  French civil law. If the robot decides 
error without default by the owner, user, or manufacturer, 
we will not apply the text of article1240. Due to the 
difficulty of establishing the mistake, the French Court 

of Cassation has ruled out Google’s liability, which 
results in the company’s irresponsibility for improper 
mergers because it did not make any error in the process. 
We also know that the system of responsibility for things 
in French legislation places the burden of compensation 
for the damage caused by the thing on the shoulders of 
a guard. Still, the French legislator did not show the 
concept of the thing and seemed to have left this to 
the jurisprudence and the judiciary that took over his 
statement. He set a set of necessary conditions to apply 
the concept of something or not, especially the physical 
nature of it«  non-living and irrational life. Still, the 
critical question remains whether the conditions set by 
jurisprudence and the judiciary conflict with the concept 
of artificial intelligence? The fact is that considering the 
article’s powerful text, which suggests that the individual 
is accountable for the actions of those under his guard, the 
truth remains. However, this thing for jurisprudence and 
the judiciary has a material and concrete concept and a 
physical existence in the real world, not the cyber world. 
A side of jurisprudence continues to lose it on moral 
issues. The French legislature resolved this distinction 
between the spiritual and material dimensions of the item 
in his amendment to the civil liability provisions, which 
openly asserted that the thing is material, emphasizing 
that we are morally liable for harm incurred by material 
things that come under our guard.  By dropping this 
concept throughout our research and its structural origin, 
considering artificial intelligence as a set of software 
imitating and possibly superior to human behavior, we 
find ourselves talking about human creativity closer 
to intellectual property than to something. The two 
companies claimed that Google’s Cookwas the guardian 
of this thing and therefore responsible for its actions. Still, 
the court of appeal refused to hold Google accountable 
because the commodity is intangible or tangible.  
Also, when something is a robot within intelligence, it 
becomes more complex to identify a guard. The user can 
then escape the application of responsibility for doing 
things by proving that he is not a robot keeper because 
he cannot control his actions.  We can get to the actual 
guard. Moreover, we cannot apply the text of the article 
(1243) of French civil law, which indicated that the 
animal owner is responsible for the damage caused by the 
animal. The animal is indeed either silent or speaking, as 
well as artificial intelligence in its physical dimension. 
but it should be noted that the kinetic and acoustic nature 
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of artificial intelligence does not bring it closer to the 
animal’s practical concept due to the special nature of 
the animal and the extravagance of an entity. The biggest 
point of contention is in the intelligence factor, as the 
animal is not intelligent other than artificial intelligence, 
which is characterized by being smart. However, the 
intelligence it enjoys is considered a cumulative rather 
than mental one, i.e., based on mathematical logic and 
not philosophical logic. Also, under the above article of 
French civil law, liability is required to have an animal 
guard, and artificial intelligence, as we mentioned 
earlier, operates independently and without the need for 
a guard. The French Court of Cassation ruled in one of its 
decisions that animal guarding is for those who have the 
actual control of the right of use, guidance, and control. 
Therefore the text of the article above cannot be applied 
concerning artificial intelligence. When this decision is 
dropped on artificial intelligence we find that it works 
independently. Without the need for supervision or 
supervision of a guard, i.e., the traditional rules in civil 
law cannot apply to it, as I went in Another decision  » 
that the government department is responsible for the 
damage caused by its cars in case of neglect and leaving 
them without guards. again the court indicates that the 
guard is responsible if the thing causes harm to others. 
When referring to artificial intelligence we find that it 
enjoys a high degree of independence, as we mentioned, 
and is not subject to control or supervision. Therefore the 
text of the article (231) cannot absorb the damage caused 
by artificial intelligence. Furthermore, the legislator’s 
rationale is the rationale for the alleged mistake, which 
may be shown to be false. The representative did not 
define blame in terms of alleged and ameliorating 
otherwise errors, nor did he define responsibility in 
terms of liability or alleged responsibility. yet stood at 
the start of a lengthy piece that would eventually become 
the mechanism of French jurisprudence and judiciary. 
Therefore, those who attribute the mechanism of the 
harmful act can easily deny the error, either prove the 
resurrection of what they must do and that they have 
done sufficient care to prevent damage, or prove the 
foreign cause.  Nor can the provisions of the articles 
of (221-226) be applied from the Iraqi civil law on the 
crime of al-Ajma for two reasons, the first of which 
is due to the same arguments as the text of the article 
(1243) of those as mentioned earlier French civil law. 
in addition to The provisions of the above articles, 

as the jurists see it, require two conditions for the 
responsibility to be achieved first, infringement. There 
can be no infringement unless it is produced from the act 
caused by the animal’s owner to harm others. Secondly, 
there is a default, and there can be no default unless the 
person does work.  By dropping this concept throughout 
the research, there can be no encroachment because 
intelligence works in a way that does not work without 
human intervention, nor can there be a default because 
artificial intelligence makes decisions based on machine 
learning technology.

Surgical Robots as a product

The French Parliament Institute for Cognitive, 
Scientific and Technological Assessment (IOM) reported 
on 15 March 2017 that the legal system closest to the 
application for damages caused by artificial intelligence 
is the legal rules for responsibility for defective products. 
The compensation for IQ damage is either on the robot 
factory or on who designed the intelligent system. 
in cases. Other exceptions lie with the owner or user, 
and article (1245) of the French Civil Code has shown 
that the product is defective when the safety or safety 
expected of it is not provided legally. The text of the 
advanced article shows that French civil law has taken 
the broad concept of the defect. The resulting product is 
legally responsible when the source of the damage is the 
product that does not provide the safety that the consumer 
expects from it.  The same article also showed that the 
injured do not have to prove the error on the factory side 
but only prove the defect in the defective product. On 
3 March 1998, the French Court of Cassation adopted 
this general definition of the defect in its rulings. In a 
situation involving the drug because it was coated in a 
liquid that retards digestion. When stabilized in the gut, 
the dangerous bacteria caused severe infections. The 
court determined that the medication was faulty. The 
court held the drug owner responsible as the drugmaker 
must deliver his products without any defect that could 
cause danger to others. The court upheld the court’s 
ruling that the drug did not provide the safety and safety 
legally expected of him. Though the French judiciary 
has adopted a firm definition of defect, product liability 
cannot absorb the harm incurred by artificial intelligence. 
It is challenging to classify artificial intelligence as a 
commodity under French civil law’s article (2-1245). 
The commodity is classified as (movable money), which 
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has led most French jurisprudence to conclude that the 
scheme for faulty goods was not primarily structured to 
facilitate the absorption of harm incurred by intangible 
funds. Proving the defect or insecurity of the product 
or proving the technical reason for the damage to the 
intelligent AI-based system cannot be demonstrated 
because of the problematic characteristics of AI for other 
risks, as mentioned earlier. The approach of product 
liability removes the pitfalls of technological progress, 
rendering the scheme useless in light of artificial 
intelligence’s capacity to think. It would raise concerns 
about how protection is given to those injured by faulty 
robots powered by artificial intelligence. As it is natural 
for suppliers of intelligent robots and compensate to 
ensure that the robot and its commercial launch are 
not harmed. It was impossible to detect during the 
offering.  According to the ethnic lawmaker, neither the 
general principle of duties nor the terms of the purchase 
contract addressed the product’s duty for the faulty 
item. The ethnic legislator attempted to circumvent 
this regulatory shortcoming, which ultimately resulted 
in the enactment of Consumer Protection Act No. 1 of 
2010. it appears from the provisions of this law that it 
can be relied upon for Iraqi legislation to accommodate 
civil responsibility for artificial intelligence technology. 
The legislator clearly indicated in the article (8) of the 
Law on the realization of the product’s fault without 
any mistake,  considered the supplier responsible for the 
rights of consumers for his goods or goods throughout 
guarantee, and also referred in Article VI to the right of 
necessity to return the commodity and end the binding 
force of the contract by unilateral will without referring 
to the corner of error, which is one of the main pillars to 
achieve responsibility under the traditional framework 
of accountability. However, the researcher believes that 
introducing strict responsibility for artificial intelligence 
technology will be a stumbling block towards scientific, 
technological, and cognitive progress. Article 8 of 
the Consumer Protection Act has gone on to hold the 
processor responsible for its goods, goods, or services it 
provides throughout the warranty period. Article 1 of the 
same law indicated that the processor is every natural or 
moral person produced or imported). 

 Conclusions

Granting legal personality within the philosophical 
concept of intelligent robots is possible considering that 

it exists. However, this existence is different from man’s 
existence, considering that human existence is a fulfilled 
existence. It is different from the existence of the legal 
person thinking that the latter we see and feel. Legally, 
that personality can only be given to intelligent robots 
through new legislation that takes them out of the circle 
of things and puts them in people’s process, as they 
should be granted that personality either now or in the 
foreseeable future. Giving the legal nature of ai-based 
applications at the near-term level does not represent a 
standard luxury as much as a reality and an urgent need to 
contribute to the development of technical sciences and 
minimize human errors as much as possible. Not giving 
it that attribute and holding companies accountable 
for doing these intelligent systems contributes to their 
reluctance to invent brilliant things.
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Abstract

Introduction: Cervical cancer is the second most common malignancy among various cancers in the genetalia 
of women, and often occurs at reproductive age. Purpose: The purpose of this study is to create a cervical 
cancer risk factor score card in order to know the risk score for cervical cancer in women of reproductive age 
by conducting self-assessment. Methods: The design of this research was cross-sectional, with 81 patients 
as respondents.  Data were collected through filling out a questionnaire, then analyzed using Mc Nemar 
Test and ROC curve. Findings: Obtained a cut-off point 11 with a sensitivity value of 93.8%, a specificity 
of 90.9%. The results of testing the validity of the score card obtained results with an accuracy value of 
92.6%, with a significant value of 0.000, which means there was a relationship between the scorecard and 
the diagnosis of cervical cancer. Conclusion: The score card can be used as a self-assessment in the hope 
that it can increase women to perform early detection of cervical cancer
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Introduction

Cervical cancer is the second most common 
malignancy among various cancers in the genetalia of 
women, and often occurs at reproductive age (15-44 
years). Data on cervical cancer cases in the world are 
ranked number 3 most commonly in women, with an 
estimated 569,847 new cases and 311,365 deaths with 
a percentage of 85-90%, the majority of which occur in 
developing countries where resources are low or occur 
in people with low socioeconomic conditions (1). In 

Indonesia, 32,469 new cases of cervical cancer are found 
per year with a total death rate of 18,279 per year, which 
means that there are 50 Indonesian women who die 
every day from cervical cancer (2) and there is 1 woman 
diagnosed with cervical cancer every 1 hour (3). Most 
cases found in Indonesia are squamous cell carcinoma 
followed by adenocarcinoma (4). 

East Java Province is one of the provinces in 
Indonesia with a high number of cervical cancer cases 
and is always increasing every year, namely in total of 
21,313 (5). The cause of cervical cancer is the high-risk 
type oncogenic Human Papilloma Virus (HPV). The 
development of precancerous lesions is slow that in 
the precancerous stage and early-stage cancer does not 
cause symptoms, this is why nearly 80 percent of cases 
are found to be in an advanced stage and 94% of patients 
with advanced stages die within two years (6, 7).
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The coverage of cervical cancer early detection 
checks in East Java is still low, namely 8.50% (3), while 
in 2019 it was only 2.32% (8). A visit to a new case at the 
One-Stop Oncology Poly (POSA) Dr. Soetomo Surabaya 
in 2015, found new cases of cervical cancer as many as 
729 patients, 679 (93%) patients came with advanced 
stage conditions, cervical precancerous lesions as many 
as 55 (6%) patients. In 2016, the number of new cases 
of cervical cancer were 837 patients, 794 (95%) patients 
came in an advanced stage and cervical precancerous 
lesions were 32 (4%) patients (9). 

Screening or early detection of cervical cancer can 
be done with a Pap smear and IVA (visual inspection 
with acetic acid). This examination is very affordable in 
terms of cost, but not many women have cervical cancer 
screening. The government’s target for women aged 
30-50 years to screen for cervical cancer during 2007 
to 2014 is 50 percent (10). However, the coverage of 
early detection in Indonesia is still low, namely only 11 
percent, with details of Pap smear examinations as much 
as 7% while IVA examinations is 4% (7). The reasons 
for women not doing early cervical cancer screening 
are: feeling embarrassed, afraid of the screening results, 
lack of awareness, feeling unnecessary, low income, 
lazy, feeling no complaints and no support from their 
husbands (11- 15). The purpose of this study is to create a 
cervical cancer risk factor score card in order to know the 
risk score for cervical cancer in women of reproductive 
age by conducting self-assessment.

Methods

This study was a continuation of research with the 
title Meta-analysis: score of risk factors for cervical 
precancerous lesions and cervical cancer (16), then a 
trial was carried out and determined the cut-off point 
for cervical cancer risk factors which will later get the 

risk category. The place of research at the One-Stop 
Oncology Poly (POSA) RSUD DR. Sutomo Surabaya 
for 1-3 months. 

The population were women who suffered from 
cervical cancer and did not suffer from cervical cancer 
who came to visit POSA RSUD DR. Sutomo Surabaya. 
The sample size used the Lemeshow formula (17) and also 
based on the results of Wiyono’s research (18), the value 
of π = 0.741, then the sample size were 37.5 women, 
rounded to 38 women, so the minimum sample for 
cervical cancer patients were 19 people and non-cervical 
cancer were 19 people. The study took a sample of 48 
cervical cancer patients and 33 non-cervical cancer. 
The sampling technique was using purposive sampling 
method. 

The variables in this study were: age of women, 
parity, socioeconomic, active smoking, history of 
partner circumcision, number of sexual partners, 
age at first sexual activity, hormonal contraception 
(PIL), IUD contraception, and history of pap smear 
examination. Retrieval and data collection was done 
using a questionnaire that has been compiled by the 
researcher. The categorical data obtained were presented 
descriptively in the form of frequencies and percentages 
(19, 20). Processing and data analysis to get the cut of point 
was done using the ROC curve and the Mc Nemar Test.

Findings

Table 1 illustrates the age distribution of women in 
both the cervical cancer and non-cervical cancer groups 
more often at >35 years (>86%). More than 60% of 
women with cervical cancer and non-cervical cancer 
were more in primary education (elementary school and 
junior high school), and more than 50% did not work or 
only as housewives in both groups.
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Table 1. Distribution of Characteristics of Women in One-Stop Oncology Poly (POSA) Dr. Sutomo 
Surabaya

No Characteristics Category

Non-Cervical Cancer 
(n=33)

Cervical Cancer (n=48)

n % n %

1. Age

<20 yrs old 1 3.0 0 0.0

21-34 yrs old 3 9.1 4 8.3

>35 yrs old 29 87.9 44 91.7

2. Education

Primary (ementary school, junior 
high school)

21 63.6 33 68.8

Intermediate (senior high school) 4 12.1 12 25.0

Higher (Diploma, Bachelor) 8 24.2 3 6.2

3. Occupation

Unemployed (housewives) 19 57.6 28 58.3

Employed 14 42.4 20 41.7

Table 2. Cross Tabulation of Cervical Cancer Risk with Diagnosis of Cervical Cancer in Women in One-
Stop Oncology Poly (POSA) Dr. Sutomo Surabaya

No Risk of Cervical Cancer

Diagnosis of Cervical Cancer

Total
Non-Cervical Cancer 

(n=33)
Cervical Cancer 

(n=48)

n % n % n %

1. Low Risk 30 90.9 3 6.2 33 100

2. High Risk 3 9.1 45 93.8 48 100

Total 33 100 48 100 88 100

Based on Table 2, it shows that the majority of patients diagnosed with non-cervical cancer were 30 people 
(90.9%), while the majority of patients with a diagnosis of cervical cancer were 45 people (93.8%).

Determination of the cut of point as a risk classification using the ROC curve (Figure 1).
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Figure 1. ROC Curve

Figure 2. Cut-off Point of Risk Factor Score
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Based on the results of the ROC curve, it was found 
that the cutoff point was 10.50 and by the researcher it 
was determined using the intersection point 11 which 
means that:

1. Women are said to have a low risk of cervical 
cancer if they have a score <11.

2. Women are said to be at high risk of cervical 
cancer if they have a score ≥11. 

After obtaining the results of the risk factor cutting 
point, it was then entered into the risk factor score card as 
in table 3. The score card is based on research conducted 
by Nadhiroh (16).

Table 3. Cervical Cancer Risk Factor Scorecard

CERVICAL CANCER OF

RISK FACTOR SCORE CARD

Name      : …………………………………………………………………………….

Age         : …………………………….........................................................................

Address  : ……………………………………………………………………………..

Date       : ……………………………………………………………………………..

NO RISK FACTOR SCORE RESULTS

1. Female age >35 years 7

2. Family Income <UMK 6

3. Having given birth >5 3

4. Never Pap Smear 4

5. Spouses are not circumcised (Circumcision) 3

6. Active Smoking 6

7. Not Using IUD Contraceptives 1

8. Using PIL Contraception 5

9. Duration of PIL Contraceptive Use >5 years 5

10. Early Sexual Activity (<17 years) 4

11. Number of Sexual Partners > 1 9

TOTAL SCORE

Category
Low Risk =   If the total score <11

High Risk =   If the total score >11

Follow-up

Low Risk 
 

=   Keep doing early detection of cervical cancer according to schedule and 
age.

High Risk 
=   Immediately perform a Pap-Smear and other supporting examinations to 

confirm the diagnosis of the disease
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1. Low Risk (score <11) = Must still 
perform early detection of cervical cancer according to 
schedule and age.

2. High Risk (score >11) = Immediately 
perform a Pap-Smear and other supporting examinations 
to confirm the diagnosis of the disease.

Cervical cancer is a disease with a natural course 
that takes a long time, where the course of the disease 
from cervical precancerous lesions to cervical cancer 
takes a minimum of 3-17 years (21). Cervical cancer 
when found at an early stage, the ability to sustain life 
is higher, but it is also influenced by several factors, 
such as; the general condition of the patient, stage, 
histological characteristics of tumor cells, ability of the 
expert or treatment team, race, ethnicity and age (22).

All women who are already sexually active are 
advised to undergo regular screening for early detection 
of cervical cancer according to their age and the results 
of previous examinations. By doing cervical cancer 
screening, abnormalities that occur in the vagina (cervix) 
can be detected early so that treatment can also be done 
immediately. Based on the American Cancer Society 
(23), there are several recommendations for cervical 
cancer screening, namely: 1. Age less than 21 years, 
no recommendation; 2. Ages 21-29 years, undergo 
cytology screening every 3 years, if the test results are 
negative more than 2 times in a row; 3. Age 30-65 years, 
doing cytology and HPV tests every 5 years, while 
for cytology only every 3 years; 4. Age over 65 years, 
should not be screened if the results of screening in the 
last 20 years are negative and there is no history of CIN; 
5. Women who have had a hysterectomy and no history 
of CIN should not be screened; 6. Women who have 
been vaccinated against HPV are advised to continue 
screening according to age.

Conclusion

The cut-off point for cervical cancer risk factors is 
11, which means that it is said to be low risk if the woman 
has a score <11 and high risk if the woman gets a score 
>11. The score card can be used as a self-assessment in 
the hope that it can increase women to do early detection 
of cervical cancer.

Based on the cut-off point 11 using the ROC curve, 
the sensitivity value was 93.8%, and the specificity was 
90.9%. With these criteria, the score card can be said 
to be accurate and valid for early detection of the risk 
of cervical cancer. The results of testing the validity of 
the score card obtained results with an accuracy value of 
92.6%, with a significant value of 0.000, which means 
there is a relationship between the scorecard and the 
diagnosis of cervical cancer. 

Discussion

Based on the results of the analysis in Table 3, 11 
(eleven) risk factors were obtained, namely: age of 
women >35 years, having given birth to children >5, 
income <UMK, never having a pap smear, a partner 
who was not circumcised, smoking actively, not using 
intrauterine contraception device (IUD), using PIL 
contraception, duration of using PIL contraception >5 
years, early sexual activity <17 years, and the number of 
sexual partners > 1. The score on risk factors had a value 
between 1 to 9, each woman assessed herself according 
to the conditions and criteria on the score then summed, 
after getting the total score then categorized whether the 
woman had a low risk or high risk of cervical cancer.

The scorecard trial was carried out at the One-Stop 
Oncology Poly (POSA) Dr. Sutomo Surabaya. The 
cutoff results using the ROC curve obtained results of 
10.50 and by the researcher it was determined using the 
11-cut point. The cut-off point was used to determine 
the threshold score for women whether they were 
categorized as low risk or high risk. Based on the results 
of the analysis, it was obtained a sensitivity value of 
93.8% and a specificity of 90.9%, with these criteria, the 
score card can be said to be accurate and valid for early 
detection of the risk of cervical cancer and the accuracy 
value of 92.6% with a significant value of 0.000 which 
means there is a relationship of scorecard with cervical 
cancer diagnosis.

Based on the cut-off point value and the ROC curve 
value, this study produced two recommendations for 
women of childbearing age (WUS), namely the low-risk 
category and the high-risk category. In each category, 
recommendations were given for the next steps therefore 
women who were at high risk will get the right treatment. 
The recommendations for each category are as follows:
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Abstract 

Virtual communities’ emergence and innovative technologies bring up new types of accounting and 
transaction methods. These methods go beyond the existing economics knowledge and current legal 
solutions. Virtual societies develop and share their payment medium for goods and services exchange. The 
use of cryptocurrency has been enhanced during the COVID -19 era due to the health guidelines to minimize 
the virus’s spread. Cryptocurrencies bridge the loopholes left by the traditional currency in sorting crises like 
the Corona Virus pandemic. However, cryptocurrency brings up legal controversies that users are exposed 
to economic and legal risks. 

Keywords: Cryptocurrency, COVID-19, digital currencies, financial stability

Introduction

Europe, including Western Balkan, has suffered the 
repercussions caused by COVID 19 since the beginning 
of 2020. Western Balkan, to be specific, has suffered 
economically, with the COVID 19 spreading widely in 
the region. The governments in the area have enforced 
measures to reinforce their weak health systems. Actions 
like the purchase of medicine, medical equipment, 
medical facilities, and sports arena customization into 
COVID 19 centers have been implemented32. Again, 
medical practitioners’ salaries and remuneration was 
revised upward due to the change in working hours and 
high risks involved. Also, the government imposed partial 
shutdown and lockdowns in March. The measures led 
to the closure of schools, restaurants, airports, domestic 
travel and gathering restriction as well as curfews. The 
containment measures have further strained the six 
countries’ economies.

COVID-19 has affected Europe’s, India’s, and 
China’s share market. Western Balkan is also affected. 
Digital world advancement has been enhanced within 
a short time. Before the pandemic, many organizations 
lacked the necessary digital foundations13. As part of the 

response to COVID-19, Western Balkan has developed 
and provided services and innovations to mitigate the 
pandemic’s disruptions.

This paper outlines the effects of COVID- 19 on 
digital currencies. The focus will be on the six countries 
in Western Balkan. The methodology includes primary 
data collected from financial institutions in the region.

Hypothesis: COVID- 19 has a positive effect on 
Western Balkan societies’ digital currencies 

Methodology

The research paper will employ various data 
collection methods from different financial institutions in 
the Western Balkan countries (Bosnia and Herzegovina, 
Albania, North Macedonia, Serbia, Kosovo, and 
Montenegro). Due to the COVID-19 pandemic, the 
research will rely more on digital questionnaires and oral 
interviews1. The questionnaire and the oral interviews 
are in the English language. The population for the data 
collection is digital currency stockers and investors. The 
data analysis was done to raise and prove the research 
question. The linear regression method was used in the 
data analysis.

DOI Number: 10.37506/ijfmt.v15i3.15685
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 Further, the methodology will include linear 
regression.

The research involves two variables; the independent 
and dependent variables. 

Dependent variable: Digital currency, y

Independent variable: COVID- 19, X

The sampled population consists of 48 subjects. 
Each country in Western Balkan is represented by eight 
individuals from four different financial institutions 
(an investor and the owner). The investors will be the 
oral interview subjects while the owner will do the 
questionnaire. The research paper is centered on finding 
out the investors’ feelings on the changes that digital 
currency has undergone amid COVID-19. 

The oral interviews were conducted by interviewers 
who could speak in the native language of the subjects. 
Therefore, before the interview, the clients were asked to 
state their first language. 

Questionnaire

The questionnaire will be administered to 50% of 
the entire population. The questionnaire entails the main 
question that provided the data for the verification of the 
hypothesis12. The collected data will be analyzed using 
the linear regression equation. The method is appropriate 
for the determination of the relationship between the 

COVID-19 pandemic and digital currencies.

Questionnaire Responses 

What are you take about digital currencies during 
the Corona Virus Pandemic?

Observation 1: I like the turn of events; I like it

Observation 2. I cannot see any difference

Observation 3: It is complicated for me

Observation 4: I do not use digital currencies

Oral interviews

The linear regression method will be used in the 
analysis of the oral interview will be conducted via 
zoom and WhatsApp platforms. The interviewees will 
record the necessary feedbacks, which will be analyzed 
using appropriate methods. 

Oral interviews responses 

Q1: Are you aged below thirty years?

Q2: Is using cash your best mode of a transaction?

Q3: Did you know about digital currencies before 
the COVID- 19 pandemic?

Q4: Do you think that digital currencies have 
reduced the spread of COVID- 19 (Positive or negative)

Results and Data Analysis

Results 

Questionnaires

Table 1 : The questionnaire feedbacks regression analysis

 Serbia Montenegro Kosovo Bosnia Albania Macedonia

Observation 3 90% 89% 78% 92% 86% 81%

Observation 2 67% 72% 69% 53% 82% 64%

Observation 1 30% 25% 15% 23% 35% 14%

Observation 4 2% 4% 8% 6.50% 5% 7%
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The digital currency was still used in the Western Balkan before the emergence of the COVID-19 11. Therefore, 
the prominence of the technology in the region is expected

Oral interviews

Table 2

 Serbia Kosovo Montenegro Macedonia Albania Bosnia

Q1 4.3 2.4 2 3.2 2.2 3

Q2 2.5 1.4 2 1.3 1.1 2

Q3 3.5 3.8 3 4 3.1 4

Q4 4.5 4.8 5 4.4 4.3 5

Albania’s population is more conversant with digital 
currencies than the other countries in the region despite 
having their subjects older less than thirty year4. All the 
areas illustrate limited use of cash in their transactions.

Discussion

Despite the negative repercussions of COVID -19, 
online payments have taken another twist among the 
Balkans. Society has adopted the use of cryptocurrency. 
For instance, Serbia and Montenegro registered more 
than 50% of digital currencies in the past ten months14. 
More than 80% of the locals argued that digital currency 
adoption had reduced the chances of getting infected 
with the Coronavirus23. The handling of liquid cash 
passed through the hands of people whom nothing is 
known about their health status exposes the handlers to 
the virus. Kosovo and Macedonia’s ministry of health 
argued that more than 20% of the COVID-19 patients 
were using cash as their mode of payment for their 
goods and services.

Further, more than 70% of the population claimed 
that digital currencies helped them manage their finances 
and monitor their spending. This is because they would 
retrieve daily or monthly expenditures whenever 
they want16. Again, the digital currency saved them 
transaction fees involved in the withdrawal of the money 
from the banking platforms. 

However, 28% of the sampled population argued 

that they struggled to use digital currencies since the 
apps posed them with use issues. The 28% pointed out 
that their first time using digital currencies was after 
the government’s lockdowns25. Nevertheless, 10% of 
the population took the new development of digital 
currencies positively.

In the entire Western Balkan, the interview’s 
collected data illustrated that the use of digital currencies 
is widely used. However, less than 10% of the population 
did not use digital currency in their transactions. The 
reason for this is a lack of knowledge or facilities to 
perform the transactions17. Others have never had enough 
resources to purchase computers and phones to facilitate 
the apps necessary for digital banking19. However, most 
of the population appreciated the region’s milestones in 
terms of enhancing the use of digital currencies during 
the pandemic. 

The percentage of the population that found digital 
currencies complicated were illiterate and the aged. 
Therefore, their opinion is pegged to the fact that they 
are less conversant with technology22. However, some 
illiterates asserted that digital platforms have made it 
easy for their bosses to pay them.

The oral interview was involving. The subjects 
provided more information about digital currencies and 
the trust their take in them. A significant part (70%) of 
the population claimed aged below thirty years were 
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very happy and contented with digital currencies. In fact, 
20% of the people asserted that they do not carry cash 
with them. 

Generally, an increase in digital currencies was noted 
for the part of the population engaged in investments 
and businesses30. Other researchers found that the stock 
market and digital currencies, especially cryptocurrency, 
have skewed correlations. However, some entrepreneurs 
argued that digital currencies had undermined their 
businesses that a remotely located.

Conclusion

Western Balkan use of digital currencies is almost 
the same in all six countries. The prolonged stay at 
home has contributed to the enormous growth of digital 
currencies. However, disparities in the impacts have 
been evident. More than average of the population assert 
that digital currencies use has minimized the spread of 
the virus. Limited Technology devolution to the remote 
areas has affected the growth of digital currencies in that 
the locals and investors have limited knowledge about 
digital currencies.

 Therefore, the research paper has outlined that 
COVID-19 has positively impacted digital currencies in 
Western Balkan. The use of digital currencies had been 
enhanced by the ministries of health guidelines that the 
public should minimize handling cash, making more 
than 80% of the population embark on digital currencies. 

Conflict of Interest: This research is limited by 
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Abstract

Objective : Chronic renal failure (CRF) is one of the most prevalent diseases of human societies, especially 
in Iraq. Despite all advances that have been made so far, hemodialysis with all its complications is being 
applied as the novel treatment strategy for such individuals.Osteopontin (OPN) is a multi-functional secreted 
glycoprotein that plays a crucial role in and inflammatory process. 

Our aim was to ascertain whether circulating osteopontin,sialic acid ,and NO levels are altered in patients 
with CRF before and after dialysis.

Design and Methods: A total of 126 patients with HD were enrolled in this study. Serum OPN levels were 
measured using a commercial enzymelinked immunosorbent assay kit.

Results: Osteopontin and Sialic acid levels were significantly higher in haemodialysed CKD patients than 
predialysed CKD patients and normal healthy controls. The levels of NO was significantly lower in CRF 
patients pre HD when compared with healthy controls and significantly increased in post HD as compared 
to pre HD. 

Conclusion: In our study, OPN SA, NO were found to be a valuable marker of severity of CKD.

Keywords: Hemodialysis; Osteopontin; Chronic renal failure 

Corresponding author:
Prof. Entedhar R. Sarhat 
Assist. Prof , Department of Basic Science, Dentistry 
College, University of Tikrit, Tikrit, Iraq; 
e-mail: entedharr@tu.edu.iq

Introduction

The kidneys are involved in the secretion of several, 
toxins, and regulate the volume and composition of the 
extracellular fluid to maintain homeostasis by constantly 
processing the plasma by filtration, reabsorption, and 
secretion of substances, thereby help in preserving the 
internal environment of the body(1-3).

Chronic renal failure (CRF) is an irreversible 
kidney condition that leads to end-stage renal disease 
(ESRD).It is the progressive and irreversible loss of 
normal functioning of kidneys that leads to end-stage 
renal disease (ESRD)(4).Itis a major global public 
health problem, Characterized by the sustained presence 
of either kidney damage (albuminuria) or reduced 
kidney function (estimated glomerular filtration rate 
(eGFR] <60 ml/min/1.73 m2) leading to loss of normal 
kidneys capability to eliminate toxic molecules from the 
body, which detected by renal injury markers, including 
urinary and hematological alterations. ESRD patients 
require replacement interventions, such as kidney 
transplant or hemodialysis. ESRD leads to death(5-7).

DOI Number: 10.37506/ijfmt.v15i3.15686
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HD is one of the replacement therapy. In this 
technique, body waste product like urea, Cr and free 
water are removed from the blood when the kidneys are 
impaired (8).

Osteopontin (Eta-1) also known as secreted 
phosphoprotein 1 or bone sialoprotein 1,is a 34 kDa 
phosphorylated acidic glycoprotein,found in bone, 
acute and chronic inflammatory cells, smooth muscle, 
epithelial, and endothelial cells, neurons, and fetal renal 
tissue and is expressed in the thick ascending limb of 
the loop of Henle,it is plays an essential role in bone 
remodeling largely due to its function in osteoclast 
adhesion and boneresorption. Osteopontin is rich 
in aspartic acid, glutamic acid, and a polyaspartic 
acid motif, and it can be highly phosphorylated at 
serine and threonines, all of which allows it to bind 
to both ionic calcium and to hydroxyapatite, making 
it a potent inhibitor of calcification(9-10).OPN induces 
the accumulation of extracellular matrix by binding 
to type I collagen, fibronectin, and osteocalcin, 
thereby contributing to tissue fibrosis(11).OPNbesides 
proinflammatory functions, physiologically, is a potent 
inhibitor of mineralization, prevents ectopic calcium 
deposits, and is a potent inducible inhibitor of vascular 
calcification(12-13).

Our aim was to ascertain whether circulating 
Osteopontin,sialic acid ,and NO levels are altered in 
patients with CRF before and after dialysis as compared 
with healthy control group. 

Subjects and Methods

The trial was designed as a prospective observational 
study and was conducted between July 2019 to March 
2020in the dialysis unit in Tikrit Teaching Hospital in 
Tikrit city. We consecutively recruited 100 patients of 

whom 54 patients were females and 46 males; mean age 
of (45 ± 10.8years) and one hundred apparently normal 
volunteers of whom 41were females & 59 male age & 
sex with matched.The average duration of HD therapy 
for the CRF patients in the present study was2.19 ± 0.76.

All patients were receiving hemodialysis dialysis 
process at least once every month since 6 month at list. 
Excluded patients, are those with Diabetes, the Chronic 
smokers, Patients with active inflammatory disease, and 
Seropositive hepatitis.

Venous blood samples were collected from the 
antecubital veins ,following at least 12 h of fasting. 
Samples were separated by centrifugation for 15 min at 
2000 g after clotting for 30 min at room temperature. The 
serum samples were subsequently stored in aliquots at 
K80 8C prior to the analysis.Serum OPN was performed 
using an enzyme-linked immunosorbent assay (ELISA) 
,nitric oxide by the method of Smarasonet al(14).The 
study was conducted with the approval of the local 
ethics committee on clinical investigations.

All statistical analyses were performed using 
Statistical Package for the Social Sciences (SPSS) 
Statistics, version 22.Mean ±SD used to expression of 
results . (ANOVA) used to find a correlation between the 
two groups.P values <0.05 were considered significant.

Results

A total of 100 consecutive CKD patients were 
included in the study. Females (n=54) outnumbered 
males (n=46). The mean age of all patients was 45 ± 
10.8years (range 25-70 years). The average duration of 
HD therapy for the CRF patients in the current study was 
2.19 ± 0.76 (Figures 1-3).

 Table 1: Demographic characteristics of study groups.

CRF patients Healthy controls

Age (years) 45 ± 10.8 43.6 ± 13 

Sex (males /female) 46/54 59 /41

Duration of hemodialysis (years) =2.19 ± 0.76
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Table 2.  Biochemical parameters of study and control groups:

Parameters  Control Pre-HD HD

 Osteopontin (ng/mL) 17.9 ±4.9 34.7 ±10.01 43±14.5

Sialic acid (mg/dl) 60.74 ± 2.13 89.7 ± 3.56 100±5.10 

NO (μ mol / L) 38± 13.36 24.04 ± 7.23 90.35± 20.62

Urea (mmol/L) 5.024 ± 2.1 33±4.1 11.1±4.3

Creatinine (mmol/L) 100± 18.3 557 ± 19 297±15.7

P ˂ 0.05
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Figure (1):-The level of Serum Osteopontin (ng/mL) in study groups.
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Figure (2):-The level of serum sialic acid (mg/dI) in study groups.
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Figure (3):-The level of Serum NO (μmol / L) in study groups. 
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Osteopontin and Sialic acid  levels were significantly 
higher in haemodialysed CKD patients(43±14.5), 
(100±5.10:0.001) respectively than pre-dialysed CKD 
patients (34.7±10.01: p= 0.001),and(89.7 ± 3.56: 0.001)
respectively and normal healthy controls (17.9±4.9: p= 
0.00),( 60.74 ± 2.13: 0.001). Significant difference in 
OPN levels has been shown between pre-dialysed CKD 
patients and normal healthy controls (p= 0.00) 

The levels of NO was significantly lower in CRF 
patients pre HD (24.04 ± 7.23: <0.01)when compared 
with healthy controls(38± 13.36: <0.01), and significantly 
increased in post HD(90.35± 20.62) as compared to pre 
HD.

Serum Urea and Cr were significantly higher in 
CRF patients pre HD process (33±4.1), (557 ± 19)when 
compared with healthy controls(100± 18.3),( 5.024 ± 
2.1) and their levels were significantly decreased after 
HD(11.1±4.3) and (297±15.7) as compared to pre HD.

Discussion

Osteopontin (OPN) is a phosphorylated 
glycoprotein secreted by activated macrophages, 
leukocytes, and activated T lymphocytes, and is present 
in extra cellular fluids, at sites of inflammation, and 
in the extra cellular matrix of mineralized tissues(15).
However, Jonoet al(16).recently demonstrated that the 
phosphorylation of osteopontin was critical for this 
activity: non-phosphorylated osteopontin (converted 
by the addition of alkaline phosphatase) did not inhibit 
mineralization, whereas phosphorylated osteopontin did 
inhibit mineralization(16).The exact excretion pathway of 
OPN from the body is not known. Although the exact 
mechanism is not clear, this may be due to the kidneys’ 
role in OPN metabolism and clearance.The serum OPN 
levels in the present study were increased in patients with 
CKD in comparison to healthy volunteers.  may be due 
to its upregulation in chronic inflammatory states and/or 
due to bone mineral density (BMD)(13).which is similar 
to the study done by Lorenzen et al,(17)..Significantly 
higher values for serum OPN were noted in HD groups 
than preHD, and control groups which may be related to 
uremic stimulation and the dialysis procedure itself(17)

consistent with similar study done by Chaitanya,(12), and 
Lorenzen et al,(17).

Nitric oxide is extremely reactive signaling 
molecule and it is remarkable regulator for cellular 
functions including vasodilatation, inhibition of 
platelet aggregation, neutrophil adhesion, scavenging 
superoxide (O-2) radical and inhibition of xanthine 
oxidase activity(19).The mean serum NO concentration 
has found to be decreased in CKD patients but they was 
increased in post HD when compared with the controls.

This may result from arginine deficiency caused by 
a loss of functional renal mass, increased endogenous 
NO synthase (NOS) inhibitors that accumulate in renal 
failure, and/or other causes, such as increased reactive 
oxygen species. In addition to being caused by CRD, 
low NO production may contribute to and/or exacerbate 
the progression of CRD by both hemodynamic and renal 
growth-promoting actions(20,21).

In the process of haemodialysis triggers a series of 
events that increase the levels of inflammatory cytokines 
as TNF α, IL-I and interferon γ (INF γ) by neutrophils and 
monocytes, the increase of these inflammatory cytokines 
appear to be additional reasons for enhanced formation 
of NO in uraemia, as IL-1 and TNF α are potent inducers 
of iNOS where in NO is released in micromolar amounts 
in cellular systems(22).These results are compatible with 
the studies ofMeenakshi et al (23).,but disagree with 
SaharEladawy(24).

The increased levels of serum sialic acid in CRF 
may be the result of increased synthesis and catabolism 
of glycoproteins and glycolipids and ,and releasing of 
sialic acid from the cell into the bloodstream due to 
cell damage in chronic renal failure patients(25,26).The 
elevation in mean levels of AS are observed in the 
post haemodialysis treatment due to increased cytokine 
production.Our results agreed with the findings of(27,28).

Blood tests for Blood urea nitrogen (BUN) and 
creatinine are the simplest way to monitor kidney 
function. but the test for creatinine is more sensitive 
than urea(29).However, neither creatinine nor urea are 
directly toxic and are just substances used to measure 
kidney function .Urea is an organic compound produced 
by the liver and excreted by the kidneys. and plays a 
vital role in the metabolism of nitrogen-containing 
compounds(29,30).Our observations we found urea, and 
creatinine concentration, plasma creatinine and urea 
concentrations were observed to be significantly higher 
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in CRF subject were in accordance with the study.

Creatinine is a waste product, formed from creatine 
and creatine phosphate in muscle diffuses from various 
tissues into blood. it is constantly excreted via kidneys 
without reabsorption. The kidneys’ ability to get rid 
of creatinine in the blood decreased compared to the 
high creatinine in the blood which leads to mechanical 
damage to the renal cells(31,34).Urea accumulation in 
serum patients arises from the degradation of food and 
tissues such as muscle. The high level of urea in blood 
leads the body very sick unless remove it from the blood 
streams by kidneys(35).

Conclusion

The concentration of osteopontin is also influenced 
by renal dysfunction. The extent of renal failure must 
be considered when these markers are used in routine 
practice.
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Abstract

Introduction: Many traditional treatments have been recommended in the alternative system of medicine 
for treatment of diabetes mellitus; however, the mechanism of most of the herbals used has not been 
defined. Objective: The present study was designed to evaluate the potential beneficial effects of grape 
seed extracts (GSE)in streptozotocin induced diabetic albino rats through assessment of the Blood sugar, 
serum insulin ,C‐peptide , α-amylase , α-Glucosidase and lipase. 

Materials & Methods: This experimental study was conducted in 2018 at college of veterinary medicine 
/ Tikrit University. Sixty rats were randomly divided to ten equal groups: non diabetic control, diabetic 
control, experimental groups received grape seed extract (GSE) at doses100 mg/kg and 300 mg/kg of body 
weight in a period of 7 weeks . Blood sugar, serum insulin ,C‐peptide , alpha amylase , and lipase activity 
were measured. The data were analyzed by one way analysis of variance, ANOVA, followed by Turkey, s 
test with SPSS software.

Results: Compared to normal control, the diabetic control rats showed significant increase in serum glucose, 
α-Glucosidase , and lipase levels and decrease in serum insulin and C‐peptide, and α-amylase levels were 
observed. Concurrently, administration of GSE decreased the serum glucose, α-Glucosidase , and lipase 
levels meanwhile, significant increase in serum insulin and C‐peptide, and α-amylase activities when 
compared with untreated induced diabetic group.

In conclusion, these results suggest that the GS Extract” may possess anti-hyperglycemic potential in 
diabetes.

Keyword: Rat, Phenolic, Hypoglycemic, Grape, Biochemical study 

Introduction

Diabetes mellitus (DM) is a metabolic disorder 
manifested by elevated levels of glucose in the blood 

due to derangement in carbohydrate, fat, and protein 
metabolism that have a severe impact on public health. 
The pancreatic β-cell destruction or dysfunction 
occur in type I diabetes which leads to full or almost 
full deficiency of insulin(1-4).Several drugs are used to 
control diabetes, however, perfect glucose control is 
rarely achieved. Moreover, plants have been used as an 
alternative therapy for the diabetes treatment(5).
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Grape seed (Vitisvinifera Linn.) is one of the most 
commonly consumed fruits in the world. Grapes can be 
categorized into grapes with edible seeds, seedless, wine 
grapes, table grapes, and raisin grapes(6).It has various 
biological functions, due to its rich vitamin E, linoleic 
acid and polyphenol ingredients contain including the 
stilbene resveratrol, the flavanol quercetin, catechins 
and anthocyanins(7,8). GSPE have been reported to 
possess a variety of potent properties, including anti-
non enzymatic glycation, antiinflammation, anti-
atherosclerosis, anti-tumor, and so on immune function 
modulator, antithrombotic agent, and LDL oxidation 
inhibitor(9).

Alpha amylase is a digestive enzyme(α-1,4-glucan-
4-glucanohydrolase, EC 3.2.1.1) It is synthesized in the 
acinar cells of the salivary glands and stored in secretory 
granules in these cells(10), it catalyzes the hydrolysis of 
α-1,4-glycosidic linkages in starch, glycogen, and other 
oligo- and polysaccharides. Inhibitors of this enzyme 
could be of use in the treatment of diabetes(11).

Insulin acts by binding to its own receptor on acinar 
cells, leading to the stimulation and potentiation of 
amylase secretion through multiple signaling pathways, 
including regulation of amylase gene transcription and 
stimulation of the synthesis of the corresponding protein 
in acinar cell(12).

On that perspective the present study was designed to 
investigate the therapeutic potentiality of the GS extract 
of leaves on the blood glucose level, serum amylase, 
lipase activity, normal and STP- induced diabetic albino 
Wister rats.

Keywords: Diabetic rats, α-Glucosidase, α-amylase, 
lipase, biochemical parameters. 

Materials and Methods

Wistar Albino rats weighing 150-200g were used 
for the research. They were obtained from the animal 
house of the Department of Pharmacology, college of 
veterinary medicine / Tikrit University . The rats were 
kept in properly ventilated cages where bedding was 
replaced daily, at a room temperature of about 27°C and 
12 hours light/dark cycle.

Induction of diabetes: Diabetes was induced by a 
single intraperitoneal injection of freshly prepared STZ 

(65 mg/kg) dissolved in cold 0.1 M citrate buffer, pH 
4.5. Citrate buffer alone was injected in control rats as a 
vehicle. The blood glucose levels were measured after 2 
days, then was started the experiment period (11).

Phenolic extraction of grape seeds (500 g) of the dry 
powder wall nuts were defatted by washing five times 
with n-hexane(1L) at (60°C), then it was macerated 
with (800mL) of acetic acid (2% v/v), the mixture were 
placed in conical flask volume (2000mL) and put in 
water bath (60°C) for 8 hrs, then the extraction process 
done by reflex condenser. The mixture was heated 
at 50°C (water bath) for 15 min and left to cool. The 
suspension was filtered by Buchner funnel by What man 
No.1 filter paper and by the use of vacuum pump. The 
precipitate was canceled and the filtrate volume was 
measured. npropanol was added in to filtrate with the 
same volume of filtrate. Then sodium chloride was added 
until to become solution super saturated. Then, it was 
evaporator by using rotary evaporator until drying(14,15).

Experimental design

Five groups of rats six in each groups received the 
following treatment schedule for 14 days.

Group I - Normal control (normal saline 10 ml/kg, 
p.o.).

Group II - Streptozocin treated control (65 mg/kg, 
i.p.) .

Group III - Streptozocin (65 mg/kg, i.p.)+ GSE (100 
mg/kg )

Group IV - Streptozocin (25 mg/kg, i.p.)+GSE (300 
mg/kg orally three times per week for 7 weeks. 

Biochemical Analysis

Blood glucose levels were measured immediately 
after sampling with a glucose test meter (Glutest Ace; 
Sanwa Kagaku Kenkyusyo, Nagoya, Japan). Serum 
insulin levels were determined using a supersensitive 
rat insulin ELISA kit (Morinaga Institute of Biological 
Science, Yokohama, Japan).C-peptide level was assayed 
by radioimmuno assay kit, Missouri, USA. Measurement 
of serum pancreatic amylase was carried out by the 
method of Landt et al(16).



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2531

Statistical Analysis

The differences were examined by the one way 
analysis of variance (ANOVA) followed by the Test 
of Mann-Whitney using the SPSS 15 program (SPSS 
Inc., Chicago, IL, USA). A difference at p < 0.05 has 
considered statistically significant.

Results 

STZ-induced diabetic rats showed significant 
increase in the serum levels of glucose, α-Glucosidase, 
and lipase (340.43±117.67 vs 87.40 ± 4.39 mg/dl), (14. 
64 ± 1.648 vs2. 72 ± 0.648 U/mg protein), and (438.33 ± 
13.3 vs 160 ± 5.249U/L)respectively, accompanied with 
marked decrease in α-amylase , Insulin , and C- Peptide 
(13.6 ± 1.442 vs15.85 ± 1.19 U/dL), (8.42 ± 0.03b 

vs16.62 ± 0.5 µU/ml), and (1.848 ± 0.51 vs 6. 613 ± 0.99a 
ng/ml) respectively.

Regarding GSE treated – diabetic rats, the obtained 
results showed significant reduction in the serum glucose, 
α-Glucosidase, and lipase concentration (187.57 ± 151.30 
mg/dl), (10. 181 ± 1.274U/mg protein), (270.46 ± 5.48) 
at dose100 mg/kg respectively and (118.50 ± 61.14mg/
dl), (14.09 ± 0.699U/mg protein), lipase (241.95 ± 
68.8) at dose300 mg/kg, accompanied with significant 
elevation in serum values of α-amylase , Insulin , and 
C- Peptide (14.04 ± 0.594U/dL), (12.61 ± 0.12µU/ml), 
and (3. 580 ± 0.24d ng/ml) respectively at dose100 mg/
kg and (14.09 ± 0.699U/dL), (12.61 ± 0.12µU/ml), and 
(3. 580 ± 0.24 ng/ml) respectively at dose300 mg/kg.

Table (1): Effect of phenolic extract of grape seeds on biochemical parameters in alloxan induced diabetic 
rats.

Glucose
mg/dl

α-Glucosidase (U/mg 
protein)

α-amylase
(U/dL)

Lipase
(U/L)

Insulin
(µU/ml)

C- Peptide
(ng/ml)

NC

87.40

±

4.39

2. 72

±

0.648

15.85

±

1.19

160

±

5.249

16.62

±

0.5

6. 613

±

0.99a

DC

340.43

±

117.67**

14. 64

±

1.648

13.6

±

1.442

438.33

±

13.3

8.42

±

0.03b

1.848

±

0.51b

D+ GSE (100 
mg/kg)

187.57

±

151.30

10. 181

±

1.274

14.04

±

0.594

270.46

±

5.48

11.52

±

0.64c

2.208

±

0.58c

D+GSE

(300 mg/kg)

118.50

±

61.14**

9. 25

±

1.523

14.09

±

0.699

241.95

±

68.8

12.61

±

0.12d

3. 580

±

0.24

Data are expressed as means ± S.E. of six rats. ANOVA: P = probability Tukey test: a = significant difference as 
compared to control group. b = significant difference as compared to STZ-diabetic group after 2 wk.

*Significant different at P< 0.05 level. **Significant different at P< 0.01 level
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Discussion 

Blood glucose concentration is known to depend on 
the ability of the liver to absorb or produce glucose. The 
liver performs its glucostatic function owing to its ability 
to synthesize or degrade glycogen according to the needs 
of the organism, as well as via gluconeogenesis (17).

Insulin and C‐peptide are the products of the 
enzymatic cleavage of proinsulin and secreted into the 
circulation in equimolar concentrations. C-peptide, 
initially considered an inactive molecule, has, currently, 
been shown to be a bioactive molecule when it binds 
to the surface of several cell types, and activates the 
calcium-dependent intracellular signaling pathway The 
measurement of both insulin and C‐peptide levels has 
been reported to be a valuable index of insulin secretion 
rather than insulin alone(18,19).

As shown in Table 4, STZ caused a significant 
elevation in the levels of the glucose but serum Insulin 
and C‐peptide levels observed a significant decrease in 
the DM group when compared to the NC group because 
the cytotoxic effect of STZ be closely related to free 
radical generation in pancreatic - cells which interfered 
with the cellular metabolic oxidative mechanisms (20), 
due to the destruction of β‐cells  of  pancreas there  by  
inhibiting  insulin release(21).This result was previously 
obtained by Entedhar R. Sarhat(22), Siham A.Wadee(23).

Interestingly, oral administration of GSE decreased 
BG as well as increased serum insulin and C-peptide 
levels in the diabetic rats to the near normal levels. The 
mechanisms underlying GSE anti diabetic action may be 
attributed to the potentiation of pancreatic secretion of 
insulin by β -cell of islets or due to enhanced transport 
of blood glucose to peripheral tissue. This was clearly 
evidenced by the increased levels of serum insulin 
in diabetic rats treated with plant extract which may 
stimulate insulin secretion from regenerated β-cells or 
caused the release of insulin from the residual β-cells. 

Alpha-amylase catalyzes the hydrolysis of 
starch to smaller oligosaccharides consisting of 
maltose, maltotriose, and a number of α-(1–6)- and 
α-(1–4)-oligoglucans, which are further degraded by 
α-glucosidases to glucose. This process may lead to the 
elevated hyperglycemia occurring in diabetes(24).The 
analysis of serum α-amylase enzyme was suggested 

to provide additional informative parameters for the 
assessment of chronicity and illness as of the response to 
therapy in diabetes(25).

The results from this research work showed a 
significant (P<0.01)increase in α-amylase level in diabetic 
rats compared with control rats, due damage of the acini 
cells through the oxidative stress and inflammatory 
mediators generated by alloxan which lead to leakage 
of amylase and lipase into blood circulation(26,27), a 
condition that were controlled to normal by reversed by 
oral administration of extracts from leaves of MOE due 
to its ability to stabilize acini cell membrane, thereby 
reducing the release of enzymes into circulation. It is 
possible that its anti-diabetic activity may be related to 
increased repair of damaged beta cells and acini cells and 
regeneration of new ones to increase numbers as wells 
as the functioning of b-islets for the improved synthesis 
of insulin, that may improve glucose utilization process.

α-Glucosidase (α-d-glucoside glucohydrolase) 
is an exo-type carbohydrase distributed widely in 
microorganisms, plants, and animal tissues. α-glucosidase 
anchored in the mucosal brush border of the small 
intestine catalyzes the end step digestion of starch and 
sucrose that are abundant carbohydrates in human diet, , 
which works to facilitate the absorption of glucose by the 
small intestine by catalyzing the hydrolytic cleavage of 
oligosaccharides into absorbable monosaccharides(28,30).
Alpha-glucosidase inhibitors act as competitive 
inhibitors of enzymes needed to digest carbohydrates 
which delay the rate of carbohydrate digestion, delay 
the carbohydrate absorption from the digestive tract, 
and diminish the postprandial blood glucose excursion 
in diabetic subjects and thus have a lowering effect on 
postprandial blood glucose and insulin levels (31).

Lipases functions as a lipolytic enzyme that 
hydrolyzes TGs and phospholipids in circulating plasma 
lipoproteins(32).During diabetes, enhanced activity of 
lipase increases lipolysis and releases more fatty acids 
into the circulation(33).In this study we have observed 
an increase in lipase in STZ- induced rats. After the 
treatment the level was reduced, which is another 
indication of improvement in insulin action since insulin 
inhibits the activity of pancreatic lipase(34).The inhibition 
of this enzyme significantly decreases the digestion and 
uptake of lipids, thereby decreasing the level of blood 
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glucose in DM(35,36).

These results indicate that GSE decreased serum 
glucose, lipase and increase serum insulin and C‐peptide, 
and α-amylase were observed in STZ-induced diabetic 
rats and this effect might exert the anti-diabetic effect of 
GSE. Of course, further studies for its long term effect 
for the prevention of diabetes are required.
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Abstract

Some reports showed that the sensitivity of Shigella species to antibiotics changed dramatically over time 
due to the indiscriminate use of drugs.The Shigella strains became gradually resistant to most antimicrobials, 
which led to failure of treatment and increased mortality.This study was conducted in Tikrit city and included 
the isolated of Shigella sonnei from 530 stool samples were collected from children suffering from diarrhea 
during the period from March 2018 to March 2019.Stool samples taken from children aged 1-60 month.The 
study showed that all the fifteen isolates obtained were Shigella sonnei, meaning that the infection rate was 
2.83% of the total number of patients.The age group from 49-60 months is the group most likely to be affected 
by Shigella.The results of determining some virulence factors indicated that all Shigella sonnei isolates 
possess the ability to form biofilms, and 93.3% of these isolates produce beta-lactamase.As for the ability of 
isolates to cause keratoconjunctivitis,the results showed that 80% of the isolates were positive for the sereny 
test, that is,it has the ability to cause the disease. The results of the study showed that all isolates were resistant 
to antibiotics Nalidixic acid and Co-trimoxazole, and 93.3% of the isolates were resistant to Penicillin.
Antibiotics Chloramphenicol and Azithromycin showed a significant effect on Shigella isolates,as 93.3% of 
isolates were sensitive to these antibiotics.The antibiotic Ciprofloxacin showed an asymptotic inhibition to 
the antibiotics Chloramphenicol and Azithromycin, as the results showed that 86.6 isolates were sensitive 
to this antibiotic.Antibiotics of the third generation cephalosporins Cefotaxime and Ceftriaxone,showed 
convergent effects in their ability to inhibit Shigella sonnei isolates, as the results showed that the isolates 
were sensitive to the antibiotics at a rate of 73.4% and 80% respectively.The percentage of isolates sensitive 
to the antibiotics Amikacin and Tetracycline were 40% and 46.7% respectively.

Keywords: Diarrhea, Shigella sonnei; virulence factors; Sensitivity to antibiotics 

Introduction

Shigella belongs to Enterobacteriaceae family, class 
of gamma proteobacteria in the phylum of proteobacteria.
The genus of shigella includes four species S. sonnei,S. 

dysenteriae, S.flexneri and S. boydii.The natural habitat 
of these species is in the intestine of humans,apes, and 
monkeys [1]. All Shigella species are Slender rod-shaped 
bacteria and are found in coccobacillary forms in young 
culture [2].Shigella species are non-spore forming,non-
motile,gram negative,oxidase negative,facultative 
anaerobic bacteria.Their colonies are convex and round 
and have intact edges.The colonies have a diameter of 
about 2mm within 24 hours [2].Shigella divides into four 

serogroups depending on the O-antigen structure (A,B,C 
and D)The serogroup A,known as S.dysenteriae,contains 
16 serotypes.The serogroup B known as S. flexneri 
contains 19 serotypes.The serogroup C known as S. 

boydii contains 20 serotypes and the serogroup D known 
as S. sonnei has one serotype. With the exception of the 
serogroup D which can be distinguished on the basis of 
chemical metabolism assays,the serogroups A,B,C are 
physiologically similar[3].The infectious dose of 10-100 
germ cells is sufficient to cause shigellosis disease in 
adults [4].The infection usually occurs in young children 
who do not care about hygiene after the toilet.Shigellosis 
is more prevalent in day care centers where children meet 
from different areas. Transmission is also through food 
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and water[5]. Shigella disease outbreaks through water 
is associated with S. flexneri,while cases of foodborne 
illness are caused by infection with S. sonnei bacteria.The 
disease caused by S.dysenteriae is particularly severe[6].
Shigellosis appear suddenly after an incubation period 
of 12 hours to approximately two days and include high 
fever, anorexia, nausea, abdominal pain and diarrhea[7].
The toxins of Shigella, enterotoxin 1(ShET1)and ShET2 
produced by some strains of Shigella induce fluid 
secretion in the intestine, which explains the aqueous 
phase of diarrhea [8].This study aimed to isolate Sonnei 

Shigella and determine some of its virulence factors and 
its sensitivity to some antibiotics 

Materials and Methods

1.Sample collection 

Stool samples were collected from children suffering 
from diarrhea during the period from March 2018 to 
March 2019.Samples taken from children aged 1-60 
month.All samples collected from Patients attending to 
the Salah Al-Din Hospital and some health centers in 
Tikrit. 

2. Shigella Isolation

Stool samples were cultured by taking a full loop of 
feces and culturing them into sterile test tubes containing 
5 ml of Shigella broth. Then the tubes incubated at 
37C° for 18-24 hours.After the incubation period and 
observation of growth, a ring filled with the bacterial 
suspension was cultured on the XLD agar.The dishes 
incubated at 37C° for 18-24 hours.The red-colored 
colonies were recultured on the same medium to obtain 
pure isolates.Pure isolates were cultured on SS agar and 
incubated at 37C° for 18-24 hours.After this period,the 
suspicious Shigella colonies were cultured onto the solid 
nutrient medium to complete the diagnosis[9].

Virulence Factors Tests

1. Biofilm Formation Assay

Glass tubes containing 5mL of brain heart infusion 
broth were inoculated with pure bacterial colonies.The 
tubes incubated at 37C°for 48 hours, then the contents of 
the tubes poured and all tubes stained with crystal violet 
dye solution at a concentration of 0.1% for 15 minutes.
Then it was washed with distilled deionized water and 

left to dry at room temperature.The positive result was 
observed through the presence of a layer of dyed material 
sticking to the inner wall of the tubes[10].

2.β-lactamase Production

The β-lactase enzyme was investigated using the 
rapid iodometric method.A pure colony was added to an 
Eppendorf tube containing 100µl of penicillin G (1000 
U/ml) and then incubated at 37C° for 30 minutes.50µl 
of the starch solution (1% w/v) was added and mixed 
well with the contents.Then 20µl of iodide solution was 
added to the tube and mixed for one minute.The result is 
positive when the color is changed from blue to white[11].

3. Sereny test

A bacterial suspension was prepared,It’s turbidity 
equal to the turbidity of McFarland Standard No.1.One 
conjunctiva of each guinea pig was inoculated with 
20-25μL bacterial suspensions of the test strain.The 
development of keratoconjunctivitis was observed in the 
guinea pig after1-3 days[12]. 

Antibiotic Sensitivity test 

This test was done using the modified Bauer-Kirby 
method approved by World Health Organization[13]. 

Results and Discussion

Study sample

530 fecal samples were collected from children 
suffering from diarrhea for Isolated Shigella spp. 
Patients ages ranged between a week and 5 years. 

All the samples taken from the patients were 
cultured into Shigella broth, Then the growing bacteria 
in Shigella broth were streaked on Xylose Lysine 
Deoxycholate Agar(XLD),The results showed that 21 
samples(3.96%) did not show any bacterial growth as 
in Table(1).The remaining 509 stool samples showed 
bacterial growth when grown on selective medium 
(XLD)Agar.The samples taken from males were 298 
samples(56.23%),and the number of samples taken from 
females was 211 samples(39.81%),as in Table(1).This 
percentage agreed with a previous study conducted by 
Gebrekidan et al [14]in which they revealed that 50.5% 
of patients with diarrhea are males and 49.5% of patients 
with diarrhea are females.In a similar study conducted 
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by Ismail[15],who found that the percentage of diarrhea 
among males was 62.26%,which while among female 
patients were 37.74%.Al-Rifai[16] also found that the 
prevalence of nosocomial diarrhea in hospitals among 
males 62% was more than females 38%.

Table(1): Results of stool samples culture.

Gender Male  Female

Results No. % No. %

No growth 17 3.21 4 0.75

Growth 298 56.23 211 39.81

Isolation

In this study Shigella broth was used to increase the 
number of Shigella, in order to increase the possibility 
of isolating it from stool samples[17].Bacterial isolates 
were identifi ed on the primary isolation media according 

to the morphology and color of the colonies.Three 
selective media were used to isolate Shigella,which are 
XLD agar,SS agar and HE agar.530 fecal samples were 
cultured on XLD Agar.103 isolates were identifi ed, 
possessing the same morphological traits as Shigella 
species on this medium. Then isolates cultured on the 
same medium to obtain pure cultures of the isolates as 
in the fi gure(1).All pure isolates were cultured again 
on(SS)agar. Shigella species colonies are transparent 
and do not contain a black center [18].Some strains of 
Shigella, such as S.sonnei,S.dysenteriae serovar1,may 
ferment lactose relatively slowly when incubated for 
two days or more[18],therefore after 24 hours of isolates 
cultivation on this medium,the transparent colonies were 
selected as in the fi gure(2).96 isolates were obtained, that 
possess colonies morphological characteristics similar 
to Shigella colonies on SS agar medium.

F igure(1): Isolates colonies on XLD agar.
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Figure(2)Isolates colonies on SS agar.

Isolates Identifi cation 

VITEK2 system was used to identifi cation 
isolates.15 isolates of Shigella were identifi ed, all 
belong to the S.sonnei which recorded a high probability 
ranging between 95% and98%. 

Occurrence of Shi gella sonnei.

The results of the current study revealed that Shigella 

sonnei infection rate was 2.83% of the total samples.The 
current study agrees with the previous study conducted 
in Erbil city.The infection with Shigella among children 
attending Erbil Hospital is 3.4%[19].Also,a previous 
study was conducted in Tikrit Teaching Hospital to 
determine the prevalence of infectious diarrhea caused 
by Shigella among children under fi ve years of age,the 
study showed that neglecting infection was 2.5% [20] . 

The percentage of children infected with 
Shigellosis

Depending on age,the results revealed that Shigella 

sonnei was isolated in a high percentage from patients 
with diarrhea, specifi cally from the age group(49-60)
months,with an infection rate of 46.68%, as shown in the 
table(2).This result may be due to age,because children 
wash their hands after a defecation less than adults, and 
are more likely to play in soil contaminated with feces.

Table(2): The percentages of patients infected with 
Shigella for each age group.
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Virulence factors

1. β-lactamase production

The production of lactamase enzyme was detected 
by the Rapid iodometric method figure(3).The results 
showed that 14 isolates produced this enzyme at a rate 
of 93.33%.A negative test result does not mean that the 
bacteria are not producing β-lactamase enzyme,as there 
may be other mechanisms that cause this result, such as 
reduced permeability or decreased enzyme affinity for 
penicillin-binding proteins (PBPs)[21].Another reason 
may be production low amounts of the enzyme in 
periplasmic space, which makes detection more difficult 
[22].

Figure (3) β-lactamase test 

2. Biofilm Formation Assay

The ability of Shigella isolated from patient’s feces 
to form biofilms was assessed using qualitative and 
quantitative tests.The tube method (TM) was used in 
the qualitative test of biofilm formation[10].The results 
showed that all isolates are able to form biofilms.This 
result was inferred through a thick membrane visible on 
inner wall of tube and the bottom of the tube figure (4).

Figure (4) Biofilm Formation Assay

3. Sereny test

The Sereny test was performed to determine 
the ability of the isolates to invade cells. In this test, 
the guinea pig’s eye was inoculated with bacterial 
suspension, its turbidity equal to turbidity of McFarland’s 
No.1.This test is positive if keratoconjunctivitis occurs.
The test results showed that 12 isolates were positive for 
the sereny test,at a rate of 80%.In a previous study,the 
results showed that 15 isolates out of 18 Shigella isolates 
from the feces of children suffering from acute diarrhea 
have the potential to induce keratoconjunctivitis in eyes 
of experimental animals on sereny test[23].

Antibiotic susceptibility test

An antibiotic susceptibility test was performed on 
all bacterial isolates by the disc diffusion method.10 
antibiotics were used in this study as in table (3).The 
results showed that all Shigella sonnei isolates were 
resistant to Nalidixic acid and Co-trimoxazole at a rate 
of 100%.The current study does not agree with the study 
of Abdel-Rahman et al,[24] in Baghdad, as the results 
showed that 54.23% of Shigella isolates are resistant to 
nalidixic acid.
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Table(3)Shigella sonnei sensitivity to some antibiotics.(R.resistant,I. intermediate,S. sensitive).

No. Antibiotics  R. No. %R I. No. % of I S. No. % of S

1 Ampicillin  14 93.3% 1 6.7% 0  0

2 Nalidixic acid  15 100% 0 0  0  0 

3 Co-trimoxazole  15 100% 0 0  0  0 

3 Amikacin  5 33.3% 4 26.6% 6 40%

4 Chloramphenicol  0 0 1 6.7% 14 93.3%

5 Azithromycin  0 0 1 6.7% 14 93.3% 

5 Cefotaxime  2 13.3% 2 13.3% 11 73.4%

6 Ceftriaxone  2 13.3% 1 6.7% 12 80%

7 Cefixime  4 26.6% 4 26.6% 7 46.7%

8 Ciprofloxacin  1 6.7% 1 6.7% 13 86.6%

9 Gentamicin  6 40% 0 0  9 60%

10 Tetracycline  5 33.35 3 20% 7 46.7% 

The results also showed that 93.3% of Shigella 

sonnei isolates were resistant to Ampicillin, this result 
agreed with the results of Subhash et al,[25].While 93.3% 
of isolates were sensitive to chloramphenicol This result 
agreed with the findings of Siraj[26] as all Shigella sonnei 
isolates were resistant to this antibiotic. Azithromycin 
also showed a significant effect on Shigella sonnei 
isolates, as 93.3% of isolates were sensitive to this 
antibiotic.These results agreed with the results of the 
study conducted by Jomezadeh et al, [27]in Iran, as they 
indicated that all S.sonnei isolates are resistant to this 
antibiotic.Cefotaxime, Ceftriaxone,which belongs to 
cephalosporins group,showed convergent effects in their 
ability to inhibit S.sonnei isolates, as the results showed 
that73.4% of isolates were sensitive to Cefotaxime 
and 80% of isolates were sensitive to Ceftriaxone.
As for the other antibiotic Cefixime which belongs 
to the same group, it showed a lesser effect, as only 
46.7% of isolates were sensitive to this antibiotic.In a 
previous study, the results showed that the resistance to 

the antibiotic Ceftriaxone was 9%[28].Jomezadeh et al, 
[27]stated in their study that all Shigella isolates were 
resistant to this antibiotic.The antibiotic Ciprofloxacin 
showed a similar inhibitory effect for Chloramphenicol 
and Azithromycin, as the results showed that 86.6% 
of isolates were sensitive to this antibiotic.The results 
of Madhavan and her group[26]agree with current 
study results, which showed that 90% of isolates were 
resistant to this antibiotic.As for Gentamicin, 40% of 
Shigella sonnei isolates were resistant 60% of isolates 
were sensitive. A previous study [27]reported that 35% 
of Shigella isolates are resistant to Gentamicin,these 
results are close to the results of the current study.The 
percentage of isolates sensitive to antibiotics Amikacin 
and Tetracycline were 40% and 46.7% respectively while 
the percentage of resistant isolates was 33.3% for both 
antibiotics. This findings of da Cruz et al do not agree 
with the results of the current study, as they showed that 
80% of the isolates were resistant to Tetracycline.
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Conclusion 

Shigella sonnei is one of the pathologic agents 
that cause diarrhea because it has virulence factors that 
enable it to do so, the most important of which is its 
ability to adhere to the host’s cells and then invade them. 
In addition, it is resistant to many antibiotics.

Conflict of Interest: None

Funding: Self 

Ethical Clearance: Not required 

References

1. Tortora GJ, Berdell RF,Christine LC Microbiology 
an introduction.3rd edition,Identifiers:ISBN 
9780134605180(student edition). 2019.

2. Jawetz E,Brooks GF,Carroll KC,ButelJS,Morese 
SA,Mietzner TA.Medical Microbiology.26ed.
McGraw Hill Com.,Singapore.2013.

3.  Chowdhury VPA statistical correlation between 
virulence genes and clinical features among 
patients with shigellosis in Mirzapur, Bangladesh. 
M.Sc. Thesis, BARC University.2016. 

4. Generalove. Medical microbiology,Virology 
&Immunology.Vitebsk,VSMU.670 p.ISBN 978-
985-466-892-5.2017. 

5.  Hogue VW.Constipation and Diarrhea. Casebook 
for textbook for therapeutics: drugs and disease 
management. 2000,571-588. 

6. ASHIDA H MIMURO, Hitomi; SASAKAWA, 
Chihiro. Shigella manipulates host immune 
responses by delivering effector proteins with 
specific roles. Frontiers in Immunology, 2015, 6: 
219.

//:Aslam A.;Okafor CN. (2020). Shigellosis,https  .7
www.ncbi.nlm.nih.gov/books/NBK482337/. 

8. CARABEO R. Bacterial subversion of host actin 
dynamics at the plasma membrane. Cellular 
microbiology.2011,13.10:1460-1469.

9.  SAIMA A S, et al. 27. Isolation & identification 
of Shigella species from food and water samples 
of Quetta, Pakistan.Pure and Applied Biology 
(PAB),2018,7.1:227-235. 

10. Hassan A, et al.Evaluation of different detection 
methods of biofilm formation in the clinical 
isolates. Brazilian Journal of Infectious Diseases, 
.305-311 :2011.15.4

11. Beena P J , Amit V. Comparison of three different 
methods to detect the production of β- lactamase 
enzyme by Staphylococci, International Journal of 
Biomedical and Advance Research . 2017,8(01):01-
03.

12.  Shi R, Yang X,Chen L ,Chang H. et alThe virulence 
of the human Shigella strain ZD02 using the Sereny 
test and the HeLa cell invasiveness test. PLOS 
ONE.Figure. 2015.https://doi.org/10.1371/journal.
pone.0100264.g001. 

13. Jan H .”Kirby-Bauer disk diffusion susceptibility 
test protocol.”2009.

14. Iyad I, Rami M .Probiotics for antibiotic-
associated diarrhea. World J Gastroenterol.2014 
Dec 21;20(47):17788–17795.Published online 
2014 Dec 21.doi: 10.3748/wjg.v20.i4717788 
PMCID:4273129.

15. Gebreegziabher G,et al. Isolation and 
antimicrobial susceptibility profile of Shigella 
and Salmonella species from children with acute 
diarrhoea in Mekelle Hospital and Semen Health 
Center, Ethiopia. Ethiopian journal of health 
sciences,2018,28.2:197-206.

16. Al-Rifai SBI.Nosocomial Diarrhea among 
Children Under 5 Year of Age at Tikrit Teaching 
Hospital.M.Sc.Thesis.University of Tikrit.College 
of Medicine.2005.

17. Atlas, Ronald M. Handbook of microbiological 
media. CRC press,2010.

18. Jorgensen JH,Pfaller MA,Carroll KC,Funke G. et 
al, Manual of Clinical Microbiology.2015,11(1). 

19.  Rasheed N E, Rabatti A A. Etiology of bloody 
diarrhea among children admitted to maternity 
and children’s hospital-Erbil. Al-Kindy College 
Medical Journal,2008,4.2:19-24.

20. Abbas K., et al. The incidence of Shigella and 
Salmonella in the stool of pediatric patients. Iraqi 
Journal of Public Health, 2017,(1)3.

21. Sanders CC, Sanders Jr W E.”β-Lactam 
resistance in gram-negative bacteria: global 
trends and clinical impact.” Clinical Infectious 
Diseases.1992,(15)5:824-839.

22. Livermore D M.”beta-Lactamases in laboratory 
and clinical resistance.” Clinical microbiology 
reviews.1995,8(4):557-584.

23.  Al-Saleem NHH.Studying the effect adhesion 
process on the Infection mechanism of Shigella 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2543

flexeneri.M.Sc.Thesis submitted to the College of 
Science Al-Mustansiriiyah University.2006. 

24.  Abdulrahman TR, Jamal QW, KadhimW A ,Belal 
SA.Evaluation of Plasmid-Mediated Quinolone 
Resistance associated with the Qnr Genes in Clinical 
Isolates of Shigella spp. in Baghdad.The Iraqi 
Journal of Medical Sciences.2015,13(1):32-39. 

25. Dhital S, et al. Antimicrobial susceptibility pattern 
of Shigella spp. isolated from children under 5 
years of age attending tertiary care hospitals, Nepal 
along with first finding of ESBL-production. BMC 
research notes,2017,10.1:1-5.

26. Hussain SSH .Molecular Characterization of 
Shigella spp.and Salmonella enterica Isolated from 
Diarrheal Children in Al-Nassiriyah City.Master 
thesis University of Thi-Qar,Science College.
Iraq.2019.

27. Jomezadeh N,et al. Isolation and antibiotic 
susceptibility of Shigella species from stool 
samples among hospitalized children in Abadan, 
Iran. Gastroenterology and hepatology from bed to 
bench,2014,7.4:218.

28. Sangeetha AV, Parija SC, Mandal J, Krishnamurthy 
S.Clinical and microbiological profiles of shigellosis 
in children. Journal of health, population, and 
nutrition,2014,32.4:580. 



2544    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The Development and Psychometric Properties of Geriatric 
Existential Anxiety Scale

Hemin Saadati1, Bahman Bahmani2

1Researcher, Department of Counseling, University of Social Welfare and Rehabilitation Sciences, Tehran, 
Iran, 2Associated Professor, Iranian Research Center on Aging, University of Social Welfare and Rehabilitation 

Sciences, Tehran, Iran

Abstract

Objective: The elderly is now struggling with various existential dimensions because they went through 
difficult life experiences. Due to the absence of any special tool to evaluate the dimensions of existential 
anxiety in the elderly, this study is aimed to develop a tool to study the dimensions of existential anxiety in 
the elderly and analyze its factors.

Method: This research is a descriptive study, and its statistical population consists of the elderly (men and 
women) who are 60 years old and above and living in Tehran. In this study, 350 elderly people (male and 
female) were selected from this population using the multi-stage cluster sampling method.  The research tools 
included the Existence Anxiety Scale, Beck Anxiety Inventory, Beck Depression Inventory, Psychological 
Flexibility Questionnaire, and Anxiety about Aging scale. The methods of exploratory factor analysis and 
confirmatory factor analysis, criterion validity, and convergent validity and divergent validity were used to 
evaluate the validity of the scale. And its reliability was assessed by two methods of internal consistency 
(Cronbach’s alpha) and stability of results (retest) with an interval of two weeks.

Results: The exploratory factor analysis with the principal component analysis method and Varimax rotation 
has led to the extraction of 4 factors. The indicators of confirmatory factor analysis confirmed the existence 
of the four factors. It has indicated the acceptable correlations between the scale of Anxiety about Aging 
and its components with other valid parallel tools of criterion validity, convergent validity, and divergent 
validity of the scale. The reliability coefficients were obtained by the Cronbach’s alpha method and the retest 
reliability gained at a satisfactory level. 

Conclusion: The Anxiety about Aging scale is a valid and reliable self-assessment tool to evaluate the level 
of existential anxiety and its dimensions in the elderly, and it can be used for future activities and researches.  

Keywords: Psychometric properties, Existential Anxiety, Elderly, Depression 

Introduction

The elderly may experience more emotional 
difficulties than any other age group because of their age. 
The factors, including losses [1], feelings of loneliness (2), 

feelings of sadness and depilation due to the inattention 
of children and others (3), feelings of guilt and self-blame, 
despair, anxiety, and feelings of futility (4) are the most 
serious feelings that threaten the elderly. Therefore, the 
elderly may experience most of the different dimensions 
of existential anxiety (5-7). It’s been years that anxiety, as 
the root of all mental illnesses, has been considered by 
counselors, psychologists, and psychiatrists, and many 
studies have been conducted on this issue (8,9). Although 
Rollo May, like Freud, believed that anxiety was a sign 
of internal conflict, he considered its nature and origin as 
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something else. Existential Anxiety is a threat to values, 
and no one can get away from it because values are 
always vulnerable. The conflict of being or not being is 
getting closer and closer to the level of consciousness in 
the old age by seeing the death of loved ones (10).

By growing old and the advent of the signs of 
approaching death, such as white hair and wrinkled 
face and seeing the death of loved ones, the deep 
dimensions of anxiety such as death anxiety, loneliness, 
responsibility and freedom, and life meaning will 
reappear and challenge the human being at the final stage 
of life (11). Existential anxiety recurs during the old age 
(12). For example, Man’s Search for Meaning in old age 
is also very important. During the time that old people 
encounter with death, pain, and loss, their existential 
worries and general anxiety will be increased. Also, the 
study of Scott and Wims has shown that increasing the 
dimensions of existential anxiety can predict depression, 
anxiety, and suicidal ideation (13). The study of the 
dimensions of existential anxiety in the elderly has 
restricted the researchers because of the abstractness of 
its concepts and components and the lack of appropriate 
tools to assess the dimensions of existential anxiety. The 
Existing questionnaires are mostly one-dimensional. 
For example, Templer Death Anxiety Scale (14), the 
Existential loneliness questionnaire (15), the meaning in 
life questionnaire (16), and the Emptiness and existential 
concern scale (17) each focus only on one dimension of 
existential anxiety. Also, Yalom mentions that death, 
freedom, loneliness, and meaninglessness are identified 
as the four ultimate concerns of psychopathology in the 
existential approach. And he argues that the person’s 
encountering with each of these four dimensions of 
existential anxiety is the content of internal existential 
conflict. The only available questionnaire based on 
Yalom’s theory of existential therapy is the Existential 
Anxiety Questionnaire (QFEA). But it seems that this 
questionnaire did not address the existential challenges 
of the elderly in particular, and also due to the length 
of this scale that makes the elderly to be exhausted, 
answering it will be difficult for them. The present study 
aims to develop a scale for existential anxiety of the 
elderly and investigate the quality of the psychometry of 
this scale in the Iranian elderly population.

Methods

The present study is a descriptive study that is 
included in the category of psychometric tools. The 
statistical population of the present study includes all 
the elderly (men and women) aged 60 years old and 
above living in Tehran. The research environment 
included the public centers of the cultural centers of the 
municipality, city parks, and out-patient medical centers 
of the University of Social Welfare Sciences. According 
to the research design, sampling was conducted from the 
research community during three stages. By using the 
convenient sampling, 35 eligible elderly people were 
selected at the first stage, and they have completed the 
scale to evaluate the meaningfulness of the items of the 
scale and the preliminary studies. Therefore, the possible 
administrative and formal problems along with the initial 
statistical and psychometrics characteristics will be 
eliminated. In the second stage, the multi-stage sampling 
method was used to evaluate the validity, especially the 
factor validity of the scale. Thus, the obtained sample 
can be the representative of the community as much 
as possible and, in terms of number, be appropriate to 
conventional operations for factor analysis. According 
to the method, first, the city of Tehran was divided 
into five parts (north, east, center, south, west). Then, 
a municipal district was randomly selected from each 
of the five sections. And finally, a center and a park 
were chosen as the research environments from each 
area. Then, the considered sample group has extracted 
350 elderlies by the convenient sampling method and in 
equal proportions from the relevant areas. In the third 
stage, 60 people were selected by the simple random 
sampling method to evaluate the reliability of the 
scale by the test-retest method, and the HFS scale was 
performed on them at a time interval of 2 weeks after the 
primary implementation.

Research Tools

Existential Anxiety Questionnaire (QFEA):

This questionnaire was made by Masoudi (18). It 
has 29 items, and the content validity of the instrument 
was conducted by the ICC method based on the opinion 
of 10 experts (0.95). The convergent validity of this 
tool is in the range of 0.28-0.55, its concurrent validity 
is in the range of 0.35-0.82, and its divergent validity 
is -0.25. The validity of the tool is obtained 0.83 and 
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0.86 by Cronbach’s alpha and the test-retest method, 
respectively. The results of the exploratory factor analysis 
indicate that the questionnaire consists of 4 factors, and 
the results of confirmatory factor analysis also indicate 
the goodness of fit of the factors. Accordingly, the 
factors were named according to theoretical texts in four 
dimensions of death, freedom, loneliness, and meaning 
(18).

Beck Anxiety Inventory:

This inventory consists of 21 items (four-point 
Likert). The range of scores is between 0-63. The 
questionnaire mostly emphasizes on the physiological 
aspects of anxiety. In this inventory, three items are 
related to anxious mood, three items are related to fear, 
and other factors measure the syndrome of the motor 
(Kaviani and Mousavi, 2008). Beck and Clark (1988) 
reported the internal consistency of 0.93 and the retest 
reliability of 0.75 for this scale. In Iran, the internal 
stability of this scale was reported 0.92 by Cronbach’s 
alpha method, and its test-retest reliability was 0.83, and 
its validity (intra-class correlation) was 0.83 (19).

Beck Depression Inventory - Second Edition:

This inventory was introduced by Beck et al. in 1961, 
and it was revised in 1971. The questionnaire has 21 
items that are scored from zero (health sign) to 3 (acute 
and profound depressive symptoms). The correlation of 
its revised form and the original form was reported 0.89 
(E.T. Beck, Steer, and Garbin, 1988). Fatti, Birshak, 
Atef, and Dobson (2005) reported Cronbach’s alpha of 
0.91, test-retest coefficient (with one-week interval) of 
0.81, and 0.61 for the correlation with the Beck Anxiety 
Inventory (20).

Acceptance and Action Questionnaire 
(Psychological Flexibility):

This questionnaire was developed by Bond et al. in 
2007. A 10-item version of the original questionnaire was 
developed by Hayes (2000). This inventory measures the 

structures that refer to diversity, acceptance, experiential 
avoidance, and psychological flexibility. The high 
scores indicate greater psychological flexibility. The 
psychometric characteristics of this questionnaire 
indicate the appropriateness of reliability and validity 
of this questionnaire in Iran. The factor analysis has 
identified two factors for this questionnaire by using 
the Varimax rotation method (avoiding emotional 
experiences and control over life). The correlation of 
the Acceptance and Action Questionnaire with Beck 
Depression Inventory (-0.59), Beck Anxiety Inventory 
(-0.44), GHQ-28 (0.62), and difficulty in regulating 
emotion (-0.59) indicate the proper validity of this 
questionnaire. Also, the reliability of the questionnaire 
was evaluated to be appropriate by using Cronbach’s 
alpha coefficient (0.89) and the halving coefficient 
method (0.83).

Findings

The determination of the content validity in this 
study was based on the judgment of experts. The 
judgment was made based on the opinions of 15 experts 
who were related to the content under review. The two 
coefficients of Content Validity Ratio (CVR) and Content 
Validity Index (CVI) were used to confirm the content 
validity. The values of Content Validity Ratio (CVR) 
were obtained in the range of 0.60 to 0.99. According 
to the number of the panel of experts, which included 15 
people, a value higher than 0.49 was considered as an 
acceptable quality limit. Accordingly, the values of the 
Content Validity Ratio (CVR) for all the items of the tool 
are higher than the ones presented in the Lawshe table. 
A criterion higher than 0.79 has been used to confirm 
the Content Validity Ratio, and the values obtained from 
this index also confirmed the content validity of the scale 
items. Therefore, they were all reserved for the next 
step. In addition to the content validity and face validity 
methods, the methods of concurrent validity, convergent 
validity, divergent validity, and factor validity were used 
to validate the scale in the elderly.
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Table 1. The demographic characteristics of the research sample in the factor validity section (n = 324)

Characteristic Variable classes Frequency
Relative frequency 

percentage
Cumulative frequency 

percentage

Age

60-64 136 41.9 41.9

65-69 86 26.5 68.5

70-74 51 15.7 84.2

75-79 38 11.7 95.9

80-84 13 4 100

Gender
Male 132 40.7 40.7

Female 192 59.2 100

Level of Education

Illiterate 33 10.2 10.2

Elementary - guidance 140 43.2 53.4

Secondary - graduated 72 22.2 75.6

Associate- Bachelor 57 17.6 93.2

Master and above 22 6.8 100

Marital Status
Single 98 30.2 27.6

Married 84 69.8 100

Number of Family 
Members

1 or 2 people 87 26.8 26.8

3 to 5 people 196 60.5 87.3

6 and above 41 12.6 100

The Results of Exploratory Factor Analysis

The factor analysis method based on the rotation of 
principal components was used to evaluate and confirm 
the factor structure of the Existential Anxiety Scale in 
the elderly. The Kaiser-Meyer-Olkin (KMO) Measure 
of Sampling Adequacy was 0.81. Also, the results of 
the Bartlett’s test for Sphericity showed a sufficiently 
significant correlation between the items on the scale 
(P <0.001, df = 153 and x = 2145.468); this indicated 
the adequacy of the sample size and the justifiability of 
factor analysis. The number of factors extracted from 

the scale and the amount of variance extracted in the 
factor analysis can be seen in Table 2. Since this is the 
first time the scale understudy has been implemented, 
the minimum load factor was defined as 0.30. The 
examination of the eigenvalues, which are greater than 
one, indicates that four factors can be extracted. It can 
explain about 53.92% of the total variance. The first, 
second, third, and fourth factors explain 15.05, 14.32, 
12.89, and 11.65% of the total variance, respectively 
(Table 2). The examination of the Scree plot diagram 
supports this argument (Fig. 1).
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Figure 1. Scree plot resulting from the factor analysis

Table 2. Rotated factor loadings of principal component analysis for 18 scale items

Item number Factor one Factor two Factor three Factor four

1 0.68

2 0.67

3 -0.66

4 0.80

5 0.76

6 0.73

7 0.64

8 0.79

9 0.75

10 0.74

11 0.63

12 0.69

13 0.69

14 0.64

15 0.52
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As can be seen in Table 2, the items that were 
subjected to a factor had a load factor of greater than 
0.30. It should be noted that researchers considered the 
coefficients above 0.30 and sometimes above 0.40 to be 
important and meaningful in the definition of factors. 
They also considered coefficients less than these limits 
as random ones to study the nature of the relationship 
between variables and achieve the definitions and naming 
of the factors. According to the factor structure of the 
primary (main) scale, the four factors of the anxiety of 
meaning, freedom and responsibility, loneliness, and 
death were clearly distinguished from each other.

The Results of Confirmatory Factor Analysis 

The confirmatory factor analysis was performed 

by using the Amos Graph software. For this purpose, a 
model based on the previous information about the data 
structure was created, and the data related to the model 
were entered into the analysis environment based on 
the raw data method, which was previously created by 
SPSS software. The findings from the implementation 
of confirmatory factor analysis to evaluate the studied 
factors are shown in Table 2. The characteristics 
calculated in Table 3 are evaluated through 8 evaluation 
criteria as follows. Chi-square indices (x2), Chi-square-
to-freedom ratio index (x2 / df), Adjusted Goodness of 
Fit Index (AGFI), Comparative Fit Index (CFI), Normed 
Fit Index of Bentler and Bonnet (NFI), Root Mean 
Square Error of Approximation (RMSEA), and Root 
Mean Square Residual (RMR)

Table 3. The goodness of Fit Index of confirmatory factor analysis model of HFS scale

Model x2 Df P x2/df GFI AGFI CFI NFI RMSEA RMR

Three-
Factor

127.38 84 0/0.002 1.51 0.80 0.72 0.80 0.91 0.079 0.042

The value of chi-square for the four-factor model with the degree of freedom of 127.38 is equal to 0.84, which 
is statistically significant. Based on the data presented in the table above, the x2 / df, CFI, NFI, and RMR indicators 
represent a Normed fit index, and GFI, AGFI, and RMSEA indicators represent a relatively Normed fit index.

Figure 2. The load factor of the 3-factor model of 18 items scale in the path of the first model
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The Results of the Criterion Validity and 
Convergent and Divergent Validity

The correlation of the scale scores was calculated 
with four other valid tools to obtain more evidence to 
validate the Existential Anxiety Scale. For this purpose, 
in this part of the research, a sample group of 110 elderly 
people was extracted from the main sample group, and 
they have completed all four parallel scales along with 
the main scale. The sample under study included the age 

group of 60 to 83 years old with a mean age of 68.12 
and a standard deviation of 5.62 years. It has included 
55 men and 55 women. In terms of marital status, 
there were 33 single people and 77 married people. 
The Existence Anxiety Scale was used to estimate the 
criterion-dependent validity; the Acceptance and Action 
Scale (psychological flexibility) was used to estimate 
the divergent validity. And the Beck Depression and 
Anxiety Inventories were used to estimate the convergent 
validity. 

The Results of the Validity 

Table 4. The correlation coefficients between the existential anxiety scale and Reality anxiety

Variables
Total 

Existential 
Anxiety

Meaning Freedom Loneliness Death 

Reality anxiety 
Correlation 0.65* 0.27* 0.58* 0.42* 0.51*

Significance 0.000 0.003 0.000 0.000 0.001

Beck Depression inventory
Correlation 0.29* 0.33* 0.19* 0.21* 0.16*

Significance 0.01 0.009 0.02 0.01 0.04

Beck Anxiety inventory
Correlation 0.53* 0.36* 0.28* 0.41* 0.28*

Significance 0.000 0.000 0.002 0.000 0.000

Flexibility 
Correlation -0.458* -0.213* -0.383* -0.299* -0.121*

Significance 0.000 0.022 0.002 0.000

P<0.001*

As can be seen in Table 4, the correlation between 
the scores of the Existential Anxiety Scale and the 
Reality Anxiety Scale (r = 0.65) is significant at the level 
of P <0.001.

The obtained correlation coefficient for the 
correlation between Beck anxiety inventory and total 
existential anxiety (r = 0.53) is significant and positive 
at the level of P <0.001. Also, the correlation between 
the Beck depression inventory and existential anxiety 
scale (r = 0.29) is significant and positive at the level of 
P <0.01.

The results of the Pearson correlation indicated that 
there is a significant negative correlation between the 
subjects’ scores on the existential anxiety scale and its 
subscales with the psychological flexibility scale (r = 
-0.45). These results confirm the divergent validity of 
the existential anxiety scale in the elderly.

Reliability by the Test-Retest Method

The scale of the correlation coefficients between 
the scores of 65 elderlies (29 males and 36 females) was 
calculated in two rounds with an interval of 2 weeks to 
measure the reliability by using the test-retest method. 
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Table 5. The reliability coefficient of the Existential Anxiety Scale and each of its subscales in the elderly by 
the test-retest method (n = 65)

Subscale Meaning Freedom Loneliness Death Total score 

Correlation of two rounds of 
evaluation

0.85 0.80 0.78 0.69 0.73

Level of significance 0.001 0.001 0.001 0.001 0.001

The test-retest reliability coefficient for the total score was r = 0.73, which was significant at the level of P 
<0.001. These coefficients indicate the retest reliability (temporal reliability) appropriate to the existential anxiety 
scale in the elderly.

Discussion 

The results of this study briefly indicated that A) 
the face validity and content validity of the Existential 
Anxiety Scale in the Iranian elderly are confirmed. 
B). the calculated reliability coefficient by the internal 
consistency method in the original sample by using the 
test-retest method showed the appropriate reliability 
of the scale in a sample of the original sample group 
for its 15 items. C) The exploratory factor analysis by 
the principal component analysis and the Varimax 
rotation has led to the extraction of 4 factors. D) The 
confirmatory factor analysis confirmed the existence of 
the four factors of the scale. E) The calculated correlation 
coefficient between the scale of existential anxiety of 
the elderly and the other parallel tools showed criterion 
validity and sufficient convergent and divergent validity 
for the elderly. 

It is needed to conduct further studies and 
researches in the future to develop and complete the 
existing information obtained from the past and present 
researches. Therefore, they could eventually lead to the 
widespread use of assessment tools such as the Existential 
Anxiety Scale of Aging in clinical and research settings. 

- The use of this scale to predict the existential 
anxiety of individuals should be conducted with caution 
because the validity of the scale prediction was not 
considered in the present study. Thus, it is recommended 
to study the predictive validity.

- It is also recommended to use other data collection 
methods to evaluate the existential anxiety of the elderly 
such as interviews to reduce the bias of the responses.
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Abstract

Several histopathological and immunological changes that occur in patients with palatine tonsillitis. Blood 
and tonsil samples were collected from patients with palatine tonsillitis and (healthy peoples) in Ramadi city. 
The results of histopathological analysis showed the percent of immunopositive cells for the proliferation 
marker was low while the percent of immunpositive cells for the apoptosis marker was high. Serum was 
used to know the effect of palatine tonsillitis on some assays CRP, RF, IL-6 and IgM. The results were 
showed the following: Significant increase in the levels of CRP and RF in patients compared with control 
group. Significant increase in the levels of IL-6 and IgM compared with control group. We conclude that 
patients in Ramadi city have several pathological changes in palatine tonsils. 

Key Words: Histopathological Changes, Immunology, Chronic Tonsillitis, Interleukin-6, B-Cell  
Lymphoma 2. 

Introduction

The human palatine tonsils are lymphoepithelial 
tissue in the upper part of digestive tract and constitute 
the main lymphoid components in the lymphatic 
Waldeyer ring. It contains specialized lymphoid 
functional compartments which include the lymphoid 
follicles, parafollicular areas, crypt epithelium, and high 
endothelial venules, which together have an essential 
role in the immunological process (1). The tissue consists 
of B-cell lymphocytes, T-cell lymphocytes and plasma 
cells which stimulate secretory immunity. B lymphocytes 
are a group of cells that express clonally diverse cell 
surface immunoglobulin receptors recognizing specific 
antigenic epitopes. T-cell derived from thymus and 
B-cell derived from (bursal or bone marrow) (2).T cell is 
type of lymphocyte, which forms in the thymus gland 
and plays a central role in the immune response (3). They 
also part of the immune system, because of their location 
at the throat they can stop germs entering the body 
through the mouth or the nose. The tonsils also contain a 
lot of white blood cells, which are responsible for killing 
germs (4). There are several functions for tonsils such 
as provide lymphocytes to the blood and lymph stream 
, serve as a major defense against bacterial infection 
(5). Palatine tonsils are serve as sentinels at the portal 

of air and food passage, the crypts in tonsils increases 
the surface area for contact with strange substances. 
Tonsils are larger in children and gradually diminish 
near in adult. They are remove when they themselves 
become site of disease (6). The tonsils are creates specific 
antibodies to a variety of antigens, thereby participates 
to the normal immunological developmental process (7). 
The palatine tonsils include 10% lymphatic cells and 
constitute approximately 0.2% of all lymphocytes in 
the adult. Cytologically these are subdivided into small 
centrocytes (35%), lymphocytes (45%) centroblasts 
(15%) and plasma cells (2.5%). The centrocytes and 
centroblasts are germinal center cells. Plasma cells 
develop from lymphocytes and create immunoglobulins 
(8). The aim of the present study to investigate the 
histopathological changes when the tissue stained with 
Ki-67, Bcl-2, hematoxylin and eosin stains in addition to 
measurement the immunological changes in the levels of 
CRP, RF, IL-6 and IgM.   

Methods and Methods

This study was approved by the ethical committee 
at university of Anbar. The study included thirty 
patients with chronic tonsillitis attended to the Al-Razi 
private hospital, where examined under supervision 
of specialists of ENT and thirty individuals (healthy 

DOI Number: 10.37506/ijfmt.v15i3.15690
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peoples) without tonsils problems. Samples of blood and 
tonsils were taken from all patients during period from 
August 2020 to September 2020. From all cases, data 
were collected including age, blood group, treatments 
given to patient, duration of symptoms for this disease 
and other parameters through using a short questionnaire. 
All specimens were fi xed in 10% formalin. The tissue 
were processed to make paraffi n blocks. The section 
were cut at 3-4 micron thickness and stained with ki-
67, Bcl-2, hematoxylin and eosin stains to determine 
the rate of proliferation, apoptosis and other changes in 
the tissue of the tonsil. Five milliliters of venous blood 
collected from patients and control groups. The blood 
were collected in tubes without any Anti-coagulant. 
These tubes were centrifuged at 3000 rpm for 10 minutes 

and then the serum was used for to detect the levels of 
CRP, RF, IL-6 and IgM. 

Results and Discussion 

The result of histopathological analysis revealed, 
the percent of cells for proliferation index was low. 
This result was agreement with similar study who 
noticed the cell proliferation occurs less frequently in 
the interfollicular zone and surface epithelium of tonsils
Figure (1) while disagree with other study who found 
higher proliferative activity in the tonsillar lymphoid 
nodules. The amount of the Ki-67 antigen indicates the 
presence or absence of malignant tumors in the palatine 
tonsils (10). The absence of large quantities of the Ki-67 
antigen confi rms that no tumors will develop. 

Figure (1): Cross-Section of A palatine Tonsil. 40X. (Ki-67 Stain). 

Apoptosis provides an important balance between 
lymphocyte proliferation in tonsil tissue. The association 
of apoptosis with tonsillar hypertrophy seem to be age-
dependent (11). My result showed the percent of cells for 
the apoptosis index was high, this result was agreement 
with previous study who observed, the Bcl-2 is high in 

mantle zone cells and absent from most germinal center 
cells (12) while disagree with other who observed the 
programmed cell death occurs less frequently in the 
interfollicular zone and surface epithelium of tonsils (9) 
Figure (2
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. 

Figure (2): Cross-Section of A palatine Tonsil. 40X. (BCL-2 Stain). 

Germinal centers have a dark and light zone surrounded by the mantle zone. The size of germinal center of the 
lymphoid nodules in the palatine tonsil is an indication to distinguish between the types of tonsillitis Figure (3).

Figure (3): Cross Section of A palatine Tonsil. GC (Germinative Center); DLN (Disappearance of Lymphoid 
Nodule) and LBM (Loss of Basement Membrane): 10X. (H&E).         

Non-keratinized compound squamous epithelium 
covering the palatine surfaces of the tonsils is 
subjected to erosion but protected from drying out. As 
multilayers of the epithelium are usually associated 
with impermeability of the epithelium layer, it may 
also be a barrier between exposure to antigens through 

the oropharyngeal cavity and the lymph tissue in the 
tonsils. A study found that epithelial thickness increased 
or decreased signifi cantly in palatine tonsillitis (14), 
in addition to lymphocytic infi ltration (15) and this is 
consistent with our study Figure (4).
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Figure (4): Cross Section of A palatine Tonsil. E (Epithelium); LI (Lymphocytic Infi ltration) and P 
(Parenchyma): 40X. (H&E).

The results of immunological analysis in both 
patients and control groups are showed there is a 
signifi cant increase in the level of CRP in patients when 
compared with control group. This could indicate that 
the disease might be developed from bacterial infection 
which causes chronic infl ammation. These results were 
agreement with other study who noticed there is signifi cant 
difference between patients and control group Table (1) 
(16). This result was disagree with other study who found 
there is reduced in C- reactive protein (CRP) value after 
tonsillectomy which are used as infl ammatory markers 
(17). High level of Rheumatoid factor (RF) is happen 
because of increasing immune responses to infection, 
in addition caused by other autoimmune diseases, 

such as systemic lupus erythematosus. This result was 
agreement with others who found the rheumatoid factor 
levels are higher in patients when compared with control 
group Table (1) (18).This result was disagree with other 
study who observed tonsillectomy may reduce the risk 
of RA development, because the surgery may eliminate 
an essential focus of infection (19). Other study agree 
with our results considered that tonsillectomy increased 
the risk of developing RA, but noted that the an earlier 
tonsillectomy for patients causes signifi cantly lower titers 
of RF than those who did not, this fi nding is important 
because it implicates chronic tonsillar infection cause in 
the generation of RF (20).   

Table (1): Descriptive Analysis for Tests in Both Patients and Control Group. 

Case  Tests Mean Standard Deviation

Patients
CRP mg/L 15.20 0.837

RF IU/mL 85.20 2.588

Control
CRP mg/L 4.80 0.837

RF IU/mL 17.40 1.140
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The result is showed the level of IL-6 is high in 
patients comparison with control .This indicate elevated 
of IL-6 happen by inflammation, infection, autoimmune 
disorders. This result was agreement with others who 
noticed there are increased in the levels of inflammatory 
cytokines IL-6 in patients compared to control 
group (21). This result was disagree with others who 
observed the level of IL-6 levels were reduced after 

tonsillectomy (22). The result is revealed increased the 
level of IgM in patients compared to control group Table 
(2). High level of IgM happen due to repeated antigenic 
stimulation. This result was agreed with other studies 
who noticed IgM is increased after tonsillectomy (23). 
This result was disagreed with other study who observed 
the level of IgM is lower in serum of patients compared 
to control group Table (2) (24).        

Table (2): Descriptive Analysis for Tests in Both Patients and Control Group. 

Case  Tests Mean Standard Deviation

Patients
IL-6 pg/mL 56.80 1.924

IgM g/L 12.60 0.894

Control
IL-6 pg/mL 4.20 0.837

IgM g/L 2.80 0.837

Conclusion 

Bacteria, especially large pus, occur in reducing the 
body’s immunity and producing bodies that work on the 
occurrence of rheumatoid arthritis or cause failure in 
kidney . The bacterial infection that affects the tonsils 
causes some tissue changes in some tissues, especially 
cartilage, kidney tissues, and the heart.
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Abstract

The supplement maturation media plays important role on in vitro development of oocyte maturation process 
but Stay Tissue Culture Medium-199 in the laboratory the a basic medium used to oocyte maturation. The 
current study to investigation the influence of water fenugreek extraction to oocytes maturation in local Iraqi 
ewe. Female genitalia was received from slaughterhouse immediately after ewe slaughter than separation 
the ovary from genitalia and clean by distal water and preservation in thermos flask contain phosphate puffer 
solution and gentamycin to transport to laboratory in veterinary medicine Baghdad University through 1-3 
hours. In the laboratory the oocytes collection from ovary by slicing method and classification to three types 
according cumulus cells and homogeneity of cytoplasm good, fair and poor. The good and fair oocytes 
divided random to four groups one group oocytes culture with tissue culture media alone to determined 
control group, other three group culture in tissue culture media but add water extraction fenugreek ( 5 , 10 
, 15) µg/ml respectively than all four groups culture 24 hours in incubator 5% CO2 in 39 oC to detect the 
maturation rate according extruded the one polar body in perivitlline space .The results of present study 
illustrate there a difference in the maturation level of oocytes when with water extraction of fenugreek 
compared with the control group, this difference was no significant different (P≤0.01) when adding water 
extraction fenugreek at a concentration of 5 µg/ml, but with increasing the concentration to 10, 15 µg/ml 
become high significant variance (P≤0.01) after related to the control group ,other no significant different 
between 10 µg/ml than 15 µg/ml in maturation rate. Conclusion adding of water extract fenugreek to culture 
media during oocyte maturation benefit to increase number oocytes maturation rate but the concentration 10 
µg/ml concentration add to media it gave the best results in the current study . 

Key words: fenugreek extraction, Sheep oocyte, in vitro maturation. 

Introduction 

 In early period the sheep first animals closely 
domesticated with humane [1]. So the sheep found in 
every country in the world, the natural selection and 
breeding are able to living in hard location this allowable 
more billion lambs and ewe in the world [2]. In vitro 
Embryo Production are laboratory technologies used to 
increase the inherited traits of females and male, together 
in vivo embryo production and in vitro resulting embryo 
events will be important to improve sheep production [3]. 
Three series stages requires in vitro embryo production 
includes the following processes, oocytes collected from 
ovary in germinal stag must in vitro Maturation (IVM) 

then matured oocytes with the sperms capacitated must 
in vitro fertilization then zygotes incubation in vitro 
to get blastocyst stage in vitro culture [4]. But the in 
vitro maturation important critical stage of the entire 
practice of in vitro embryo production when the oocytes 
synchronized nuclear and cytoplasmic maturation [5]. 
The economic source of oocytes from the ovaries were 
brought from the abattoir animals this is abundant source 
to in vitro production embryo [6]. Other in different study 
showed the oocyte mature in vitro 38% from oocytes 
Just get normal fertilization happens when compared 
with in vivo oocytes mature 71% from entirely oocytes 
fertilized [7]. This decrease in the number of zygote is 
due in vitro conditions cannot be mimicked completely 
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the in vivo situations, but to increase development of 
oocytes when addition several provisions to enhancing 
the maturation rate to media used [8]. Nevertheless, the 
capability to developed of oocytes maturation in vitro in 
simple media stay little than the oocytes mature in media 
enhancement through chemicals substantial for example 
amino acids , hormone, and antioxidant [9,10].

 Right now medicinal plants have useful to 
developing novel drugs and remain to play a vital role 
in drug detection practices [11]. The Fenugreek is kind 
of the legume family rising in many several parts of the 
world, many nation used the seed aromatic plant in the 
traditional medicine [12,13]. The herb also testified play 
pharmacological traits such as antimicrobial, antiviral, 
anti-inflammatory, antioxidant effect and hypotensive 
[14,15]. The phytoestrogens effect launch with fenugreek 
herbs because the diosgenin seeds contain and this 
substantial used in estrogen synthetic [16]. Mohammed 
and Basiouni [17] study the effect of fenugreek feeding 
in goats lactation, resolved the feeding herb increase 
production milk and this effect association with increase 
growth hormone stimulation. In the mice Hassan et al [18] 
administration the oil fenugreek to the mice in different 
doses ,the results were documented after the handling, 
when the number of oocyte collection increase also the 
quality of oocytes used for fertilization was increase 
. In the country many study used herbal extraction to 
supplement tissue culture media to in vitro maturation 
in different farm animal species, when used alcohol 
extract to the Tribulus terrestris in maturation bovine 
oocyte in vitro and add alcohol extract to the Licorice 
in maturation rabbits oocyte in vitro, these results were 
improve in the quality and number of oocytes mature 
used for fertilization [19,20]. So the current study was 
designed to explore effect water extract of fenugreek to 
promise the proportion rate in local Iraqi ewe. 

Material and Methods

Fenugreek seed extract Preparation

 Fenugreek seed purchased from alshurija 
supermarket in the beginning of the experiment and 
grinding the seeds by an electric grinder, than macerated 
with distal water in ratio 1:10 (10 g of the fenugreek 
powder in 100 mls distilled water). The mixture heated 
until the degree boiling and evaporated of 75% of the 
water with continuous moving during boiling time, the 

suspension was filtered by whatman number 22 filter 
paper. The crud extract was kept in dark sterilized petri 
dish in 4 0C until use according [19,21]. 

Oocytes Collection

 Local Iraqi sheep ovaries were placid from alshulla 
abattoir than transport to the college of veterinary 
medicine laboratory in thermos flask contained 
phosphate puffer solution and gentamycin, than in the 
laboratory the ovary clean in normal saline three times 
after getting rid of the surrounding tissues with a surgical 
scalpel. The ovaries slice to small parts by surgical 
scalpel in Petri dish fills up collection medium (TCM199 
with an antibiotic). The oocytes were isolated under 
inverted microscope and transferred to 33 ml Petri dish 
includes oocyte collection medium than washing three 
times to isolate oocytes from debris. The petri dish will 
inspect underneath the inverted microscope to counted 
quantity of oocytes harvest than transfer to a different 
dish containing collected media with antibiotics for 
grading into three categories according to Wang et al. 
[22], including oocytes good quality through multiple 
and complete layers of cumulus cells with identical 
cytoplasm, type two oocytes fair with partial and thin 
layers of cumulus cells and identical cytoplasm and thee 
type oocytes poor when little or without cumulus cells. 
The good and fair grade oocytes were only exposed to 
the practice of stag maturation. 

In vitro maturation of oocytes

 Good and fair grade oocytes divided four groups 
randomly, one group culture in TCM media alone to 
control group other three groups culture in (5, 10, 15) 
µg/ml water extraction fenugreek add to culture media 
in three separated treatment groups .In each groups 
the selected COCs were placed in maturation drops 15 
oocytes in 50µl and enclosed by sterilized miner oil in 
30 mm Petri dish and then incubate below atmosphere 
5% CO2 with 95% humidity at 39 o C to 24 hrs. Oocytes 
will examination under inverted microscope to the 4 
Petri dishes to separate between mature and immature 
oocyte depending existence of first polar body in the 
perivitelline space of oocyte mature, while without polar 
body examined considered as immature oocyte. 
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Statistical Analysis

 In the study the Statistical Analysis System (2012) 
software used to discover effect of variance aspects 
on the study criteria. Test chi-square was used for 
significant comparison among proportion (0.01 and 0.05 
probability) in this current study. 

Results 

 In the present study, 52 ovaries were brought from 
the slaughterhouse to the work laboratory, the oocytes 
collected in the slicing method, where 422 oocytes were 
obtained from these ovaries, and then they were classified 
into three categories for use in the maturation stage in 
table (1). The results of the current study the oocytes 

collection by slicing method was a good techniques to 
collection oocytes in local Iraqi ewe, as the collection rate 
was 8.1% oocyte per ovary and we show high significant 
(P≤0.05) in quality of oocyte between good and faire 
than the poor oocyte but not found significant effect 
between good and faire oocyte. Other result in this study 
the effect of different concentration of fenugreek extract 
to maturation rate of oocyte in local Iraqi ewe in table 
(2). The study found high significant (P≤0.01) between 
control group when used TCM media alone to culture 
ewe oocyte (41.66) than used three concentration extract 
( 5, 10 , 15) µg/ml from water extraction of fenugreek 
add to culture media the maturation rate (43.82 , 56.25 , 
58.22) respectively. 

Table (1): Number of ovaries and oocyte collection by slicing method and quantity of oocytes collected

N. Ovaries
N. Oocytes 
collected

Collection rate 
%

Good oocytes Fair oocytes Poor oocytes

52 422 8.1
152

(36.02%)

168

(39.81%)

102

(24.17%)

Chi-Square (χ2     ) -- -- 5.307 *

* (P≤0.05).

Table (2): The effect of diverse concentration of fenugreek water extraction to in vitro maturation in Iraqi 
local ewe 

Groups N. Oocytes culture N. Oocytes mature Maturation rate %

Control group 72 30 41.66

TCM + 5 mg 89 39 43.82

TCM + 10 mg 80 45 56.25

TCM + 15 mg 79 46 58.22

Chi-Square (χ2     ) -- -- 7.116 **

** (P≤0.01).



2562    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Discussion

 The good marks obtained by oocytes collection 
by slicing the agreement with [23] when used different 
technique to oocytes collection in ewe found the 
slicing and puncture of ovaries produced a higher 
amount of oocytes each ovary compared aspiration 
oocyte technique, other the ratio in good oocytes was 
high than poor oocytes . But it has been, considered 
as the puncture of ovarian more active than the slicing 
method because the more debris yield during slicing 
ovary [24]. The result of benefit effect of fenugreek seed 
extract on three treatment groups to maturation oocytes 
than control group agreement with Barakat and RAl-
Himaidi, [25] when study the effect of seed fenugreek 
extract to oocyte maturation in vitro also progress of 
embryo in ewe oocyte were obtained the addition of 
10µg herb extraction to the maturation media compared 
with addition 1 µg / ml estrogen. This improve action 
of fenugreek extract to contain steroid sapogenin and 
diosgenin which is used to synthetic estrogen and other 
steroid hormones example progesterone [26,27]. So the 
considered as addition of progesterone and estrogen 
to oocyte maturation media increases the maturation 
rate [28] and the steroid hormone plays an essential role 
not only in cytoplasmic maturation but also nuclear 
maturation of sheep oocyte maturation [30]. Other this 
result agreement with Barakat, et al. [31] when add of 
funegreek extract in oocyte maturation media 10 µg/mL 
, the result advance the rate maturation and amplified 
the GSH intracellular rate and increase expression the 
gene. This reveals the fact considered as antioxidant 
material existent in the herb extract may increase in the 
maturation rate and embryonic development [32] . 

Conclusion :the addition fenugreek extract to 
maturation media improve the maturation rate but 
the concentration 10 µg/mL the best concentration 
recommendation add to media in the future research in 
country. 
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Abstract

Background:  Both benign prostatic hyperplasia (BPH) and prostate cancer (Pca) include prostate enlargement. 
The second most common cancer among men worldwide is prostate cancer. It has been documented that 
by the time they reach their 60s, most men will experience benign prostatic hyperplasia. There is a real 
difficulty differentiating between benign prostatic hyperplasia and prostate cancer, the prostatic specific 
antigen (PSA) is not used as a reliable marker of prostate cancer. It is a specific biomarker measure specific 
to prostate tissues and not prostate cancer. Aims In the analysis of the gray zone of tPSA (4-10 ng/ml), add 
these biochemical markers and differentiate the root cause of prostate tumor in order to minimize painful and 
intrusive prostate biopsy. Materials and Methods: A cross-sectional and case control study. It included 110 
patients ages range (45-81 years) with benign prostatic hyperplasia (n=55) and prostate cancer (n=55). Forty 
-five apparently healthy subjects were also included as controls. Peripheral blood samples from controls 
and patients were collected before obtaining a prostatic biopsy from patients. Serum samples were used 
for measurements of total Prostate Specific Antigen (tPSA), Free Prostate Specific Antigen (fPSA), and 
Dihydrotestosterone (DHT) by using ELISA technique. Result: Mean (±SD) serum tPSA and fPSA values 
for Pca were substantially improved compared to both BPH and control (p=0.001 for all), while mean fPSA/
tPSA values for PCa were significantly decreased compared to BPH and control values (p=0.001). In PCa, 
the mean +SD value of the DHT ratios was significantly lower than in each BHP, and controls (P<0.001) 
were significantly lower in PCa than in each BHP and regulation (P<0.001). The mean DHT values for BPH 
were significantly higher as compared to control values (p< 0.001). Conclusion: The level of serum tPSA is 
4.2 ng/ml for prostate tumor screening, while 10.1 ng/ml for PCa and BPH differentiation.
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Introduction 

Prostate is an exocrine gland that is built as an 
inverted pyramid that is shaped and measured like a 
walnut, the size of the prostate varies in younger men 
with age, it is around the size of a walnut, but in older 
men it may be even bigger, the prostate covers the 
urethra within the pelvis and is situated just behind the 
bladder in front of the rectum (1). Prostate production is 

powered by the intact androgen receptor (AR) pathway 
that includes epithelial stromal interaction, Adequate 
androgen exposure and testosterone conversion into 
more potent dihydrotestosterone (DHT). In adulthood, 
androgens and AR signals together take control of 
prostate homeostasis, operating on the mesenchyme 
during development to implicitly cause prostate 
epithelial outgrowth (2). The adult prostate with distinct 
architecture is divided into various glandular areas. This 
comprise the anterior muscular fibro region, the urethral 
zone with the mucosal glands, the broad peripheral zone, 
the central zone containing the ejaculatory ducts, and 
the narrow transitional zone (TZ) lateral to the prostate 
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urethra. The outermost peripheral zone, which contains 
the largest amount and retains the bulk of prostate 
carcinomas, is the most prone to inflammation. This 
causes the prostate to get too large and pinch the urethra, 
which disturbs the regular flow of urine. The central 
zone is resistant to both inflammation and carcinoma (3). 
Stem cells reside in the basal epithelial cell compartment 
and are the foundation for all other types of cells in the 
epithelium and neuroendocrine cells, where testosterone 
is converted to more potent 5-alpha dihydrotestosterone 
(DHT) via 5α – reductase (4,5). Approximately 70-90 
percent of total PSA is present as a complexed form in 
serum Free PSA (fPSA) associated with various different 
endogenous protease inhibitors that prevent damage to 
PSA protease function. The use of the percentage of free 
PSA (fPSA percent) for PCa prediction has significantly 
improved the precision of cancer detection. In addition, 
the proportion of fPSA was recommended to distinguish 
benign from malignant prostate disease (6,7). DHT 
reaches certain tissues through penetration from the 
systemic circulation, since DHT amounts in the prostate 
are slightly higher than the systemic circulation, DHT 
in the circulation does not diffuse through the prostate 
(intraprostatic DHT is on average 6- to 10-fold higher 
than circulating DHT) (8).

Material and Method 

The case-control study was carried out between 
September 2019 and March 2020 at the Department 
of Biochemistry, College of Medicine, University 
of Baghdad and Surgical Urology, Ghazi Al-Hariri 
Specialized Surgery Hospital / Medical City. 110 

patients (45-81 years of age) with benign prostatic 
hyperplasia (n=55) and prostate cancer (n=55) were 
included. Often used as monitors were forty-five 
apparently healthy subjects. Any other disorders, 
such as prostatic intraepithelial neoplasia and other 
non-malignant prostate diseases, are exempt from the 
exclusion criterion in this study and cases with chronic 
disease such as renal failure are excluded. Known cases 
of other malignant diseases were also excluded from 
this study. From the peripheral vein of each patient and 
healthy control, five milliliters of blood sample were 
taken. Sera was tested to quantify total prostate-specific 
antigen (tPSA), free PSA, dihydrotestosterone (DHT).

Result 

Compared to BPH and controls, the mean (+SD) 
value of serum Pca tPSA values was significantly higher 
(for all P=0.001). There was no significant difference 
between BPH and controls, however. Similarly, the 
mean (+SD) value of serum fPSA was slightly higher 
for Pca than for BPH and controls (P=0.001), with a 
non-significant difference between BPH and controls, 
respectively. The same table also shows the mean 
(+SD) value of percentage fPSA/tPSA ratio of BPH (P= 
0.001) and controls (P=0.003) were significantly higher 
than that of Pca with no other significant difference. 
The mean (+SD) value of serum DHT levels was 
significantly lower in Pca than BPH and controls ( for 
both P<0.001). Moreover, BPH group had significantly 
lower mean value of DHT Levels proportional to these 
controls (P<0.001) in the table (1).

Table (1) Mean +SD Values of the measured serum Biomarkers (TPSA, FPSA, FPSA/TPSA ratio,DHT) of 
Studied Groups.

Parameters Control (n=55) BPH (n=45) Pca (n=55)

tPSA (ng/ml) 3.06+ 0.77NS 6.78+1.95 31.41+17.96●

fPSA(ng/ml) 0.89+0.44NS 2.25+0.99 6.07+3.32●

fPSA/tPSA ratio 31.28+17.77NS 36.01+18.8 20.96+7.12●●

DHT(pg/ml) 105.55+10.28●● 94.83+9.027●  484.04+258.20

*ANOVA & t-test revealed ●significant increase of (tPSA, fPSA,DHT) levels in Pca compared to each of BPH and control 
(for all, p=0.001), ●● significant increase of (fPSA/tPSA ratio) levels Compared with Pca in BPH and controls, (p=0.001), 

NS: non-significant differences in (tPSA, fPSA , fPSA/tPSA ratio) levels between BPH and Controls
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Table (2) show The zone under the curve (AUC) and 
calculated Reservoir operator curve (ROC) with related 
cutoff value for the measured parameters between and 
among the studied groups. The cutoff value of serum 
tPSA level Differentiating Pca from healthy subjects 
was 4.30 ng /ml by ROC value of 1.00 and was excellent 
in performing this differentiation. While cutoff value 
of fPSA was 2.10 ng/ml with ROC value of 0.94 and 
that of fPSA/PSA ratio was 28.72 with ROC value of 
0.67. The differentiation between BPH and healthy 
subject’s serum tPSA level at cutoff value of 4.2 ng/
ml and ROC of 1.00 was the excellent biochemical 
marker in performing this differentiation compared to 

cutoff value of fPSA was 1.30 ng/ml and the ROC of 
0.92 and that of fPSA/tPSA ratio was 83.3 with ROC 
of 0.43. The differentiation between Pca and BPH that 
serum tPSA level at cutoff value of 10.1 ng/ml and 
ROC of 0.83 was the excellent biochemical marker in 
performing this differentiation. While cut-off of fPSA 
level 5.10 ng /ml and ROC of 0.79 that of volume was 63 
cm3 and ROC of 0.63, fPSA/tPSA ratio 83.3 with ROC 
of 0.43. DHT level in differentiation between Pca and 
BPH at cut-off value 96.40 pg/ ml has R.O.C of 1.00 . In 
differentiation between Pca and healthy controls DHT 
level has the sensitivity 100% and specificity 92% at cut 
off value112.80 pg/ml has ROC 1.00.

Table (2): The receiver operator curve (ROC) for (TPSA, FPSA, FPSA/TPSA ratio, DHT) in studied groups.

Marker Diagnostic criteria P.c.a vs Control Pca vs BPH BPH vs Control

TPSA

(ng/ml)

SE 98% 71% 100%

SP 98% 100% 96%

PPV 98% 100% 98%

NPV 98% 77% 100%

Cut Point 4.30 10.1 4.20

AUC 1.00 0.85 1.00

FPSA

(ng/ml)

SE 78% 65% 87%

SP 100% 100% 80%

PPV 100% 100% 84%

NPV 79% 74% 84%

Cut point 2.10 5.10 1.30

AUC 0.94 0.79 0.92

FPSA/TPSA ratio

SE 89% 89% 100%

SP 49% 62% 2%

PPV 68% 70% 56%

NPV 79% 85% 100%

Cut point 28.72 28.72 83.3

AUC 0.67 0.75 0.43
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DHT

(pg/ml)

SE 100% 71% 100%

SP 92% 75% 100%

PPV 100% 74% 100%

NPV 100% 72% 100%

Cut point 112.80 96.40 121.70

AUC 1.00 1.00 1.00

Demographic and biochemical parameters according to TPSA levels (4-10 ng/ml)

Serum total Prostatic Specific Antigen Related Biomarkers

Table (3) shows the percentage and mean (+SD) values of the measured biomarkers (tPSA, fPSA, fPSA/tPSA 
ratio, DHT) of Pca and BPH groups according to tPSA value (4-10 ng/ml). Of the involved patients studied, the 
number and percentage of PBH was 53 (73 percent) and that of PCa was 16 (22 percent), reflecting that those with 
BHT are the major patients with tPSA gray region. T -test revealed that the mean +SD was non-significant difference 
in mean value of serum TPSA between Pca and BPH. However, the mean value of fPSA was significantly reduced in 
Pca relative to BPH (P=0.01). In addition, the mean value of FPSA/TPSA ratio was significantly lower in Pca more 
than BPH (P=0.01). In Pca, the mean value of DHT was considerably lower than BPH (P=<0.0001)

Table 3: Mean (±SD) values of the Age and the measured Serum Biomarker (TPSA, FPSA, FPSA/PSA 
ratio,DHT)

Parameter PCa (n=16) PBH (n=53) P-value

Tpsa

( ng/ml)
6.76+1.82 6.66+1.85 0.86

Fpsa

(ng/ml)
1.58+0.73 2.27+1.00 0.01●

fPSA/tPSA ratio 23.11+8.45 36.73+18.59
0.01●

DHT

(pg/ml)
 95.49+8.86 105.15+10.16  <0.0001

Test revealed ● Significant decrease in Pca levels (fpsa,fpsa/tpsa ratio,DHT) relative to BPH (for p=0.01), ●● Significant rise 
in Pca (PSA-AV) levels relative to BPH, (p=<0.0001), NS: non-significant differences in (Tpsa, Age) levels between Pca and 

BPH

Cont... Table (2): The receiver operator curve (ROC) for (TPSA, FPSA, FPSA/TPSA ratio,DHT) in studied 
groups.

The Diagnostic Criteria of ROC Curve of Serum 
Total Prostatic Specific Antigen Related Biomarker 

Table (4), The current study found that the fPSA/
tPSA ratio cutoff value in the distinction between patients 

with Pca and BPH who had tPSA in gray zone was 28.72 
with ROC value of 0.73 . Both tPSA at cutoff value 7.6 
ng/ml and fPSA at cutoff value 0.90 ng/ml obtained 
poor ROC values of 0.51 and 0.71, respectively. while 
serum DHT level at cutoff value 96.40 pg/ml has poor 



2568    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

discriminating power in such differentiation with ROC of 0.76.

Table 4: The receiver operator curve (ROC) for (TPSA, FPSA, FPSA/TPSA ratio and DHT) between Pca 
and BPH groups.

Marker AUE Cut-point SE% SP% PPV% NPV%

TPSA

(ng/ml)
0.51 7.6 44% 67% 26% 79%

FPSA

(ng/ml)
0.70 0.90 38% 92% 60% 83%

FPSA/TPSA ratio 0.73 28.72 88% 64% 42% 94%

DHT

(Pg/ml)
0.76 96.4 69% 74% 44% 89%

Discussion 

The findings of the current study found that the 
mean tPSA and fPSA values of patients with Pca were 
substantially higher comparison to patients with BPH 
and stable controls (Table 1), these results confirmed 
the results of previous studies (9,10,11).Total PSA and 
prostate volume correlations were first recorded by (12). 
Prostate cancer screening can result in a minor absolute 
advantage over 10 years in disease-specific mortality, 
but does not improve overall death rates. The possible 
short and long term harms of PSA screening need to 
be balanced against these advantages, The risk of over 
diagnosis and overtreatment, including complications 
from biopsies and subsequent treatment (13,14). That, 
relative to BPH, found significantly lower fPSA/tPSA in 
Pca. The current study showed that the best cutoff value 
for tPSA in the distinction between patients with Pca 
and BPH was 10.1 ng/ml, with 100 percent accuracy, 71 
percent sensitivity, and AUC = 0.85, respectively. While 
that was 4.30 ng/ml with 98 percent accuracy, 98 percent 
sensitivity and AUC=1.00 between Pca and healthy 
individuals. In discriminating BPH patients and healthier 
people, the best cutoff for tPSA was 4.20 ng/ml with 96 
percent accuracy, 100 percent sensitivity and AUC=1.00 
(table 2), This suggests that the tPSA level of 4.25 ng/ml 
is helpful in distinguishing healthy individuals against 
prostate diseases 15)). (16) found in the study of Cancer 
of the Prostate Strategic Urologic Research (CAPSURE) 

Cancer Sample cohort in the United States, the median 
tPSA was 10.80 ng/ml at diagnosis in higher-screened 
Swedish counties. Although serum DHT levels were 
found to be significantly lower than healthy controls in 
the Pca group relative to the BPH group and controls, as 
well as in BPH patients. The ROC study revealed serum 
DHT level with a cutoff value of 96.40 pg/ml with a ROC 
of 1.00 in the Pca and BPH differentiation, a cutoff value 
of 112.80 pg/ml with ROC=1 in the PCa and control 
differentiation, and a ROC of 121.70 pg/ml with ROC=1 
in the BPH and control differentiation. These findings 
are based on agreements with prior studies (17,18).

The gray zone identified by serum tPSA levels 
from 4 to 10 ng per ml is the bewildering outcome, 
which results in needless prostate biopsies whether the 
disorder is BPH or PCa. The percentage of PBH of the 
participating patients studied in the current study was 
53 (73%) and that of PCa was 16 (22%), indicating that 
those with BHT are the major patients with tPSA gray 
zone. (19) found In the gray zone biopsy findings, a total 
of 235 patients with tPSA were negative for 179 (76.2%) 
patients (non-PCa group) and positive for 56 (23.8%) 
patients (PCa group). TPSA, fPSA, fPSA/tPSA ratio and 
DHT serum measures were weak biochemical markers 
for the distinction of prostatic origin in the gray zone (20).

Conclusion

In the gray zone, the highest diagnostic and 
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differentiating utility between PCa and BPH in this 
region is the serum DHT level at a cut-off value of 
96.40 pg/ml with AUC=1 relative to that of tPSA 
(AUC=0.51) and fPSA (AUC=0.71). The use of a non-
painful biochemical blood test to differentiate prostate 
tumors in the gray zone eliminates the need for invasive, 
uncomfortable prostate biopsy.
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Abstract 

Intrauterine growth restriction(IUGR) affects about 9% of whole pregnancies.It is known that there is 
an increased risk of mortality and morbidity in infants.It is a serious disease that causes complications 
such as acute and chronic pulmonary diseases, necrotizing enterocolitis, intraventricular hemorrhage and 
retinopathy in the future.We aimed to study the role of oxidized low density lipoprotein (OxLDL), which 
is an significant risk factor in cardiovascular diseases,in IUGR and its relationship with thiol homeostasis. 
38 women with IUGR and 38 healthy pregnant were included in this study.Serum total thiol and native 
thiol levels were analyzed with fully automatic autoanalysers in patients and controls.Serum OxLDL levels 
were also measured by ELISA method. According to the results of the study,it was found that OxLDL 
was significantly higher in the patient group compared to the control group(27.29±3.32 and 10.64±1.05 
ng/mL,respectively,p <0.05).However, there was no significant difference between thiol parameters(p> 
0.05).In addition, there was a negative correlation between oxLDL and native thiol and OxLDL and total 
thiol in the IUGR group. Oxidative stress is an important factor in the formation of OxLDL.OxLDL is 
an effective molecule in all stages of atherosclerosis. It appears that increased oxidative stress in IUGR 
patients increases OxLDL.Increased OxLDL in pregnancies complicated by IUGR may increase the risk of 
developing cardiovascular disease for both mother and fetus later in life.Therefore, developing treatment for 
OxLDL in IUGR patients may protect both mother and child from future dangers.

Keywords: Intrauterine growth restriction, Oxidized low density lipoprotein, Oxidative stress, Total thiol 

Introduction 

Intrauterine growth restriction (IUGR) is generally 
described as damaged growth and improvement of the 
fetus and/or its organs throughout pregnancy.Babies 
are expressed as small by gestational age when birth 
weight is under the 10th percentile following IUGR(1). 
IUGR is a severe complication of pregnancy which 
causes significant neonatal morbidity and mortality.
Studies have displayed that genetic disorders,maternal 
malnutrition, drug use, diabetes, exposure to toxins, 
perinatal infections, poor fetomaternal circulation and 
pregnancy-related hypertensive disorders are factors 
contributing to IUGR (2). The placenta is the major origin 

of antioxidant enzyme systems and pro-oxidant agents. 
This systems are liable for controlling peroxidation of 
lipid in normal pregnancy. That’s why, production of 
excessive reactive oxygen species(ROS) by the placenta 
can occur in pregnancies complicated by IUGR at any 
stages of placental development(3). Biochemical redox 
reactions generate ROS which are extremely reactive 
species as part of normal cell metabolism. Some side 
effects occur besides ROS formation. ROS and its 
outcomes on biological systems have become an high-
ranking area of   biomedical study in latest years(4). If ROS 
production increase or antioxidant mechanisms decline,a 
condition occurs by biological system which defined 
as oxidative stress.Oxidative stress is an imbalance 

DOI Number: 10.37506/ijfmt.v15i3.15693
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between oxidants and antioxidants on the side of 
oxidants(5). Oxidative stress is considered to play a vital 
role in the improvement of placental inadequacy,that 
is one of the main reason of IUGR pathogenesis(6). 
Oxidized low density lipoprotein (OxLDL) promotes 
to atherosclerotic plaque formation and progression by 
various mechanisms, including macrophage foam cell 
formation,induction of endothelial cell dysfunction and 
activation, and smooth muscle cell proliferation and 
migration(7). OxLDL causes endothelial cell damage by 
up-regulation of gene expression of adhesion molecules, 
promoting monocyte adhesion and platelet aggregation, 
and decreasing endothelial nitric oxide synthase (NOS) 
activity. OxLDL is a key molecule that appears to 
be responsible for atherosclerotic lesions(8).Since 
oxidative stress plays a crucial role mechanically in the 
development advancement of atherosclerosis, our study 
aimed to investigate the relationship between oxidative 
stress and thiol homeostasis of oxidative LDL,a lipid 
peroxidation product in IUGR.Lipid peroxides are 
recognized to correlate positively with the amount and 
area of atherosclerotic lesions, suggesting a relationship 
between lipid peroxide concentrations in plasma and the 
progression of atheromatous lesions.

Material Method

Study Design

38 patients who applied to Kirkuk State Hospital 
between May 2020 and July 2020 and were diagnosed 
with intrauterine growth retardation and 38 controls 
with normal fetal development as a result of the tests 
were taken in this study.Idiopathic IUGR women 
included in the patient group were between the ages 
of 18-35 and were 34-40weeks old according to the 
first ultrasonography and last menstrual period.The 
pregnant women did not have any exclusion criteria 
such as gestational diabetes, type 1 diabetes, premature 
rupture of membranes,pregnancy-related hypertensive 
disorders,sickle cell anemia,renovascular disorders, 
congenital anomaly,hereditary thrombophilia, multiple 
pregnancies or collagen-vascular diseases.

The control group consisted of healthy pregnant 
women with normal pregnancy findings and normal 
fetal anatomy and similar gestational age with the IUGR 
group without perinatal complications.Maternal venous 
blood samples taken from patients diagnosed with IUGR 

and controls were placed in tubes without anticoagulants, 
and serum was obtained by centrifugation at 4000 rpm 
for 10 minutes.Serum samples obtained were stored 
at -80 C° until the analysis day to study biochemical 
parameters. 

Measurement of Serum OxLDL Levels 

Serum OxLDL level was measured using a 
commercial ELISA kit(FineTest,Chına).This kit uses the 
sandwich ELISA method. According to this kit,a 96-well 
plate pre-coated with antibodies was used.Biotin labeled 
antibody was used as detection antibodies. Standards, 
samples and biotin labeled antibodies were added, 
followed by washing and HRP-Streptavidin was added.
Subsequently, TMB substrate was used to image HRP 
enzymatic reaction.TMB formed a blue colored product 
catalyzed by HRP and this product turned yellow with 
the addition of acid solution.The resulting color intensity 
was measured with the help of ELISA reader(Biotek 
ELx800,USA)at 450 nm and the concentrations were 
calculated with the help of standard graphics. 

Serum Thiol-Disulfide Measurement 

Serum disulfide-thiol were analyzed using a totally 
automated method designated by Erel(9). Disulfide-
thiol homeostasis were operated using a total thiol and 
a native thiol kit (Assay Rel DC,Gaziantep,Turkey)
in a fully automatic autoanalyzer (Beckman Coulter 
AU480).This technique is originated to formation of 
functional thiol groups from dynamic disulfide bonds 
by borohydride-mediated reduction. Functional thiol 
groups are consisted from reducible disulfide bonds by 
using sodium borohydride (NaBH4). Excess NaBH4 is 
exhausted through formaldehyde and get rid of from the 
perimeter.The whole of thiol groups are reacted with 
5,5′-dithiobis-2-nitrobenzoic acid to measure total thiol 
and native thiol levels.The amount of dynamic disulfide 
is calculated as half of the difference between native 
thiol and total thiol.Native thiol/total thiol,disulfide/total 
thiol and disulfide/native thiol ratios were calculated.All 
results are expressed in μmol/L. 

Statistical Analysis 

Shapiro-Wilk test was used to analyze for normal 
distribution of numerical variables. Numerical variables 
which didn’t have a regular distribution in the groups was 
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compared by using Mann-Whitney U Test.Chi-Square 
test was used to determine the relationship between 
variables.Spearman’s rank correlation coefficient was 
performed to check correlations between numerical 
variables.All results were given as mean and standard 
deviation.SPSS version 22.0 was used for all statistical 
analysis (IBM Corp, Release 2013, Armonk, NY, USA).
p<0.05 value was used statistically significant. 

Results

The perinatal findings and clinical characteristics 
of the control and patient groups are expressed as 
mean and standard deviation (SD) values in Table 
1.While,there was no significant difference in terms of 
age and BMI (body mass index of pregnancies),there 
was a significant difference between the two groups in 
terms of gestational week of birth (p<0.05).With regard 
to the clinical course of IUGR, significant results were 
already expected. OxLDL, native thiol and total thiol 
values were measured in IUGR patients and control 

groups.In addition,disulfide,disulfide /native thiol, 
disulfide /total thiol, native thiol /total thiol parameters 
were calculated (Table 2).When disulfide, disulfide /
native thiol, disulfide /total thiol,native thiol /total thiol 
parameters were examined, there was no statistical 
difference between the groups (p>0.05).However,the 
OxLDL value was statistically significantly higher in the 
patient group compared to the control group(p<0.05).

Spearman’s correlation analysis was performed 
between parameters in IUGR patients and control groups 
(Table 3 and Table 4).There is a significant positive 
correlation between native thiol and total thiol (r:0.976 
and p:0.001) in the IUGR group.On the other hand,there 
is a significantly negative correlation between OxLDL 
and native thiol (r:-0.393 and p:0.018) and between 
OxLDL and total thiol (r:-0.430 and p:0009) (Table 
3).There is a significant positive correlation between 
native thiol and total thiol (r:0.980 and p:0.001) and total 
thiol and disülfide (r:0.363 and p:0.030) in the IUGR 
group.

Table 1. Perinatal findings and clinical characteristics of the control and patient groups

Parameters Control(mean±SD) IUGR(mean±SD) p

n 38 38

Age 27.26±5.64 25.64±6.05 0.073

BMI 30.89±4.46 28.55±5.21 0.162

Gestational week of 
birth(days)

270.21±16.32 258.41±13.24 0.024*

*p<0.05,statistical significance value. 

Table 2.Thiol homeostasis parameters and OxLDL values of groups

Parameters Control (mean±SD) IUGR (mean±SD) p

n 38 38

Native Thiol (μmol/L) 268.77 ± 45.02 258.88 ± 52.67 0.381

Total Thiol (μmol/L) 304.02 ± 47.60 293.09 ± 54.25 0.367

Disülfide (μmol/L) 17.62 ± 4.81 17.26 ± 5.85 0.772

Disülfide/Total Thiol (%) 6.18 ± 1.83 6.32 ± 2.20 0.768

Disülfide/Native Thiol (%) 7.09 ± 2.41 7.32 ± 2.91 0.715

Native Thiol /Total Thiol (%) 93.19 ± 5.79 92.91 ± 6.84 0.851

oxLDL (ng/mL) 10.64 ± 1.05 27.29 ± 3.32 0.001*

*p<0.05,statistical significance value. 
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Table 3.Correlation analysis in the IUGR patient group

IUGR N.Thiol T.Thiol Disülfide Disülfide 
/T.Thiol

Disülfide 
/N.Thiol

N.Thiol 
/T.Thiol

oxLDL

N.Thiol 
r 1.000 0.976* 0.026 -0.495* -0,499* 0.425* -0,393*

p 0.001 0.880 0.002 0.002 0.010 0,018

T.Thiol 
r  1.000 0.241 -0.300 -0.305 0,280 -0,430*

p 0.157 0.075 0.070 0.099 0,009

Disülfide
r  1.000 0.839* 0.834* -0.619* 0,013

p 0.001 0.001 0.001 0,939

Disülfide 
/T.Thiol

r  1.000 0.998* -0.677* 0,200

p 0.001 0.001 0,242

Disülfide 
/N.Thiol

r  1.000 -0,685 0,203

p 0.001 0,234

N.Thiol 
/T.Thiol

r 1.000 -0,171

p 0,319

oxLDL
r 1.000

p

p<0,001 statistical significance value. 

Table 4.Correlation analysis in the control group

Control N.Thiol T.Thiol Disülfide Disülfide 
/T.Thiol

Disülfide 
/N.Thiol

N.Thiol 
/T.Thiol

oxLDL

N.Thiol 
r 1.000 0.980* 0.170 -0.400* -0,422* 0.335* -0,015

p 0.001 0.322 0.016 0.010 0.045 0,930

T.Thiol 
r 1.000 0.363* -0.216 -0.241 0,220 0,048

p 0.030 0.205 0.157 0.197 0,782

Disülfide
r 1.000 0.803* 0.782* -0.481* 0,051

p 0.001 0.001 0.001 0,768

Disülfide 
/T.Thiol

r 1.000 0.999* -0.508* 0,088

p 0.001 0.002 0,610

Disülfide 
/N.Thiol

r 1.000 -0,509 0,083

p 0.002 0,631
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N.Thiol 
/T.Thiol

r 1.000 -0,062

p 0,720

oxLDL
r 1.000

p

p<0,001 statistical significance value. 

Discussion 

Intrauterine growth restriction, which is seen in 
almost 3-10% of all pregnancies, is considered to be 
an important cause of perinatal morbidity and mortality 
(10). The etiology of IUGR is multifactorial and its 
pathogenesis is largely unknown(11,12). Intrauterine 
growth restriction in Western societies is thought to 
be largely due to uteroplacental insufficiency in late 
pregnancy.Uteroplacental insufficiency disrupts blood 
flow through the uterine vessels and placenta,which 
jeopardizes the supply of nutrients and oxygen from the 
mother for the development of the fetus, which accounts 
for approximately 30% of total fetal growth restriction 
cases(13,14). Atherosis of the decidual placental blood 
vessels is a relatively common finding in pregnancies 
complicated by IUGR(15). There is an increasing mortality 
rate in deaths due to ischemic heart diseases in pregnant 
women complicated by IUGR (16,17). At the same time, 
IUGR is generally accepted as an independent risk factor 
in the development of atherosclerotic cardiovascular 
disease(18). These conditions suggest that the common 
mechanism involved in the pathogenesis of IUGR and 
ischemic heart diseases is atherosclerosis.Although 
studies to investigate the role of oxidative stress in 
pregnant women with intrauterine growth retardation 
are limited, limited number of studies have reported 
that oxidative stress plays a key role in the development 
of placental-related diseases(19). In a study,it was 
reported that MDA level was high in term small for 
gestational age newborn infants born to undernourished 
mothers,erythrocyte superoxide dismutase, catalase 
activities,and glutathione levels,which are important 
components of the antioxidant defense system, were 
decreased when compared to healthy appropriate for 
gestational age controls(20). Reactive oxygen, reactive 
nitrogen species and other radicals,which increase in 
oxidative stress conditions,are the primary targets of 

Cont... Table 4.Correlation analysis in the control group

sulfur-containing amino acids of proteins.The–SH groups 
found in cysteine residues, which are the functional 
groups of molecules, react with the electrophilic groups 
of free radicals,form disulfide bonds by oxidizing, and 
thus reversible thiol-disulfide reactions are maintained. 
The thiol, which is the reduced state, and the disulfide 
groups, which are the oxidized state,are transformed 
regularly between themselves.Thus, the balance between 
thiol and disulfide groups is maintained. Dynamic thiol-
disulfide balance has been described as a relatively 
new marker of oxidative stress, and it is stated in the 
literature that it contributes to antioxidant protection, 
detoxification, and apoptosis(21). In a study conducted 
by Celik et al.,They reported that they did not find any 
statistically significant difference in terms of total thiol, 
nativ tiyol, disülfid,nativ tiyol/total tiyol,disülfid /nativ 
tiyol ve disülfid /total tiyol values in the comparison 
between the group with IUGR and the healthy pregnant 
group(6). This part of the research was consistent with our 
findings.Oxidative stress, inflammation,and endothelial 
cell dysfunction play crucial roles in the pathogenesis 
of atherosclerosis(10). Oxidative stress; reflects the 
imbalance between production of free radicals (FRs) 
and impaired antioxidant capacity.Increased FRs can 
directly oxidize cellular protein,lipid, and DNA, or 
cause cell damage through cell death signaling pathways 
and increase the formation of atherogenesis.It has been 
shown that oxidative stress plays an important role in the 
pathogenesis of atherosclerosis,especially by causing 
oxidative modification of LDL.OxLDL is involved in 
many atherogenesis stages such as binding of monocytes 
to the endothelium,foam cell formation, plaque 
formation.Low density lipoprotein(LDL) oxidation is 
an important step in the development of atherosclerosis 
and vascular diseases(22). Studies show that OxLDL 
impairs trophoblast invasion (23,24).Studies in placental 
cell culture model show that OxLDL is cytotoxic for 
placental cells (24).Reduced trophoblast invasion and 
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atherosclerotic placental changes defined as “acute 
atherosis” are the hallmarks of IUGR pathogenesis(21).
These situations suggest that OxLDL may cause IUGR 
by causing placental insufficiency in pregnant women.
In our study, while there was no significant difference in 
oxidative stress values   between pregnancies complicated 
with IUGR and normal pregnancies,OxLDL values   
were found to be significantly higher in pregnancies 
complicated with IUGR.This suggests that the increase in 
OxLDL observed in pregnancies complicated by IUGR 
may be responsible for intrauterine growth retardation 
by causing placental dysfunction. At the same time, 
we think that increased maternal OxLDL can not only 
damage the placenta,but also damage the fetal arteries 
and have potential consequences later in life.Because 
the fatty streak formation starts in the fetal period. The 
condition of the fetus during pregnancy may increase the 
risk of developing fatty streaks in the fetus and accelerate 
the progression of atherosclerosis in children with IUGR 
in the long term(26). 

Conclusions

OxLDL increased in pregnancies complicated 
by IUGR may increase the risk of developing 
cardiovascular disease for both mother and fetus later 
in life.If current results are confirmed in larger trials, 
treatment modalities for OxLDL reduction could create 
a new therapy for the treatment and prevention of IUGR 
and related complications.
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Abstract

Background: The plant contains vitamin C, thiamin, riboflavin, and some citrus and saponins. Medical 
benefits of wrapping Its medicinal benefits are attributed to the similarity between it and chicory Tonic and 
regulator of sugar level in The blood is a diuretic, a strong purgative, lowers the level of cholesterol in the 
blood and combats scurvy, as it is anthelmintic Methodology: Klebsiella bacteria were isolated from patients 
suffering from urinary tract infections in Ramadi General Hospital in selective media (Maconkey Agar), 
four concentrations of the aqueous and alcoholic extract were made 10%, 20%, 30 % and 40% to test the 
effectiveness of the extracts in inhibiting growth and virulence factors for bacteria. Result: the effect of the 
aqueous and alcoholic extracts of the Sonchus oleracea extract on the production of the biofilm of Klebsiella 
bacteria, where it was observed that there were significant differences in the concentrations of the aqueous 
and alcoholic extract in reducing the production of the biofilm of the bacteria, and the best concentration of 
the aqueous and alcoholic extract was 40%, where the biofilm concentration was 31 compared to the rest 
of the concentrations 3%, 20% and 10%, where its concentration reached .55, .64, and .74, respectively, 
and compared to the control, where its concentration was .98%. It was not noted that there were significant 
differences between the concentrations of plant extracts and aqueous and alcoholic extract in Reducing 
biofilm yield. conclusion the results explain that this plant has many It is one of the effective compounds 
such as vitamin C, thiamin, riboflavin, and some citrus and saponins. That destroy the cell wall and thus 
reduce the production of the biofilm and that these compounds increase by increasing the concentration of 
plant extracts, and this explains the effect of the high concentration in reducing the production of the biofilm.

Keywords: of Sonchus oleracea extract, virulence factor of klebsiella pneumonia 

Introduction

Scientific name: Sonchus oleracea It is a plant 
species that follows the genus Sonchus of the Asteraceae 
family.(1,2,3) This genus includes many species, most of 
which are annual and some are perennial, many of which 
are native to Arab countries .(4,5,6) It is a periwinkle grass 
that has a hollow stem that reaches a length of between 
(30_100) cm, preferably wrapping the sun.(7,8,9) It can 
tolerate all soil conditions. (10,11)I ts hermaphroditic 
flowers are pollinated by insects (bees and flies) and 
spread by seeds spread by wind and water .(12,13) It is 
considered an invasive wrap of plants in many parts of 
the world The site Plants for the Future (pfaf) stated that 

the edible parts are the leaves, stalk and root Wrapping 
leaves are eaten as vegetables, a cooked salad like 
spinach, used in Chinese cuisine (boiling), and the leaves 
can be added to salads or soups.(15,16) Active substances 
The plant contains vitamin C, thiamin, riboflavin, 
and some citrus and saponins. (17) Medical benefits of 
wrapping Its medicinal benefits are attributed to the 
similarity between it and chicory Tonic and regulator of 
sugar level in The blood is a diuretic, a strong purgative, 
lowers the level of cholesterol in the blood and combats 
scurvy, as it is anthelmintic (boiled plant root). (2) It is 
a disinfectant for the urinary tract and kills germs and 
microbes and purifies toxins. And anti-inflammatory and 
inhibitor of gallstones.(18)

DOI Number: 10.37506/ijfmt.v15i3.15694
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Materials and methods

Isolation and diagnosis of bacteria

Klebsiella bacteria were isolated from patients 
suffering from urinary tract infections in Ramadi 
General Hospital in selective media (Maconkey Agar) 
and it was diagnosed using biochemical methods and the 
use of VITEC 2 device to obtain a diagnosis of 99%

Plant extract

The plant was extracted to obtain aqueous and 
alcoholic extract. The method of work included cutting 
the plant, drying it and weighing 25 grams of it and 
dissolving in 5 volumes of distilled water and ethyl 
alcohol at a temperature of 70 ºC for an hour after 
that, four concentrations of the aqueous and alcoholic 
extract were made 10%, 20%, 30 % And 40% to test 
the effectiveness of the extracts in inhibiting growth and 
virulence factors for bacteria.(2)

Haemolysin production

The ability of bacteria to produce hemolysin was 
investigated by transferring the bacterial suspension K 
p on the blood agar medium to which (5%) of human 
blood type AB was added) afterwards, a mechanism 
(3%) of agar-agar was added before sterilization with 
the autoclave for the purpose of obtaining The purpose 
of that is to impede the anthropogenic movement that 
characterizes these bacteria, and then they were placed in 
the incubator for a period of (24 hours) at a temperature 
of (37 ° C). Then the hemolysis regions were observed.

(7)

Β_Lactamase production Rapid Iodometric _
Lactamase

It was used to investigate the ability of K.Pneumonia 
to produce-lactamase enzyme, and the test was done 
according to the following sequential steps

1- The bacterial cultures to be tested were prepared 
at a lifetime (24 hours)

2- A pure and young colony of K.p bacteria was 
transferred by the conveyor Loop after sterilization on a 
flame and placed in sterile test tubes containing (100 μl) 
of Penicillin G solution, after which these sterile tubes 
were incubated for 30 minutes) degree Heat (37 ° C) was 
added (50 μl) of starch solution to the tubes and mixed 
well.

- 3.A 20-microliter of iodine solution Penicillin G 
solution was added to each test tube and it was observed 
that the aforementioned solution turned into a dark blue 
color as a result of the interaction of Starch with iodine, 
after which the contents of these tubes were mixed well 
for one minute.

4- The positive result is inferred when a change in 
color occurs very quickly from blue to white in a very 
short period of time up to one minute after adding the 
reagent (iodine) (8)

Result and Discussion 

Table 1 shows the effect of the aqueous and 
alcoholic extracts of the Sonchus oleracea extract on the 
production of the biofilm of Klebsiella bacteria, where 
it was observed that there were significant differences in 
the concentrations of the aqueous and alcoholic extract 
in reducing the production of the biofilm of the bacteria, 
and the best concentration of the aqueous and alcoholic 
extract was 40%, where the biofilm concentration was 
31 compared to the rest of the concentrations 3%. , 20% 
and 10%, where its concentration reached .55, .64, and 
.74, respectively, and compared to the control, where 
its concentration was .98%. It was not noted that there 
were significant differences between the concentrations 
of plant extracts and it was not also noted that there 
were significant differences between the aqueous and 
alcoholic extract in Reducing biofilm yield



2580    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table (1) Effect of Sonchus oleracea extract on biofilm production for klebsiella pneumonia bacteria

Descriptive Statistics

Dependent Variable: biofilm production

plant extract
concentration of plant 

extract
Mean Std. Deviation N

Aqueous extract

10% .7640 .00548 5

20% .6460 .01517 5

30% .5540 .00548 5

40% .3160 .00894 5

control .9820 .01304 5

Total .6524 .22565 25

Alcoholic extract

10% .7240 .04159 5

20% .5800 .14036 5

30% .5080 .09960 5

40% .3160 .00894 5

control .9820 .01304 5

Total .6220 .23878 25

Total

10% .7440 .03502 10

20% .6130 .10034 10

30% .5310 .07078 10

40% .3160 .00843 10

control .9820 .01229 10

Total .6372 .23044 50

Table 2, analysis table of variance, shows that there 
are significant differences between the concentrations of 
aqueous and alcoholic extract compared to the control 
and that a concentration of 40% is the best concentration 
in reducing the production of the biofilm compared to the 
rest of the concentrations, and there were no significant 
differences between the concentrations and the type of 

extracts, the results explain that this plant has many It 
is one of the effective compounds such as vitamin C, 
thiamin, riboflavin, and some citrus and saponins. That 
destroy the cell wall and thus reduce the production 
of the biofilm and that these compounds increase by 
increasing the concentration of plant extracts, and this 
explains the effect of the high concentration in reducing 
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the production of the biofi lm

Table (2) ANOVA table of effect of Sonchus oleracea extract on biofi lm production for klebsiella pneumonia 
bacteria

Tests of Between-Subjects Effects

Dependent Variable: biofi lm production

Source
Type III Sum of 

Squares
df Mean Square F Sig.

Corrected Model 2.473a 9 .275 85.510 .000

Intercept 20.301 1 20.301 6316.488 .000

extract .012 1 .012 3.594 .065

concentration 2.453 4 .613 190.827 .000

extract * concentration .009 4 .002 .671 .616

Error .129 40 .003

Total 22.903 50

Corrected Total 2.602 49

a. R Squared = .951 (Adjusted R Squared = .939)

Figure 1 effect of Sonchus oleracea extract on biofi lm production for klebsiella pneumonia bacteria

Table 3 shows the effect of the aqueous and 
alcoholic extracts of the Sonchus oleracea extract on 
beta lactamase activity of Klebsiella bacteria, where 
it was observed that there were signifi cant differences 
in the concentrations of the aqueous and alcoholic 
extract in reducing the beta lactamase activity of the 
bacteria, and the best concentration of the aqueous and 

alcoholic extract was 40%, where the beta lactamase 
activity concentration was 31 compared to the rest 
of the concentrations 3%. , 20% and 10%, where its 
concentration reached .55, .64, and .74, respectively, 
and compared to the control, where its concentration 
was .98%. It was not noted that there were signifi cant 
differences between the concentrations of plant extracts 
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and it was not also noted that there were significant differences between the aqueous and alcoholic extract in Reducing 
beta lactamase activity. 

Table (3) Effect of Sonchus oleracea extract on beta lactamase activity for klebsiella pneumonia bacteria

Descriptive Statistics

Dependent Variable: beta lactamase enzymes

plant extract concentration of plant extract Mean Std. Deviation N

Aqueous extract

10% .7540 .02302 5

20% .6280 .01483 5

30% .4860 .10015 5

40% .3160 .00894 5

control .9140 .11327 5

Total .6196 .22069 25

Alcoholic extract

10% .7000 .16492 5

20% .5200 .17378 5

30% .4420 .15738 5

40% .3160 .00894 5

control .8180 .24181 5

Total .5592 .23883 25

Total

10% .7270 .11461 10

20% .5740 .12946 10

30% .4640 .12651 10

40% .3160 .00843 10

control .8660 .18506 10

Total .5894 .22962 50

Table 4, analysis table of variance, shows that there 
are significant differences between the concentrations of 
aqueous and alcoholic extract compared to the control 
and that a concentration of 40% is the best concentration 
in reducing beta lactamase activity compared to the 
rest of the concentrations, and there were no significant 
differences between the concentrations and the type of 
extracts, the results explain that this plant has many It 

is one of the effective compounds such as vitamin C, 
thiamin, riboflavin, and some citrus and saponins.that 
destroy the cell wall and thus reduce the production 
of beta lactamase activity and that these compounds 
increase by increasing the concentration of plant extracts, 
and this explains the effect of the high concentration in 
reducing the beta lactamase activity 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2583

Table (4) ANOVA table of Effect of Sonchus oleracea extract on beta lactamase activity for klebsiella 
pneumonia bacteria

Tests of Between-Subjects Effects

Dependent Variable: beta lactamase enzymes 

Source
Type III Sum of 

Squares
df Mean Square F Sig.

Corrected Model 1.926a 9 .214 13.015 .000

Intercept 17.370 1 17.370 1056.482 .000

extract .046 1 .046 2.774 .104

concentration 1.862 4 .465 28.306 .000

extract * concentration .019 4 .005 .285 .886

Error .658 40 .016

Total 19.953 50

Corrected Total 2.583 49

a. R Squared = .745 (Adjusted R Squared = .688)

Figure 2 Effect of Sonchus oleracea extract on beta lactamase activity for klebsiella pneumonia bacteria
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Conclusion

The plant extract contains many active compounds 
that have contributed to inhibiting the growth in bacteria. 
The active compounds also destroyed the bacterial 
wall and altered the function of the plasma membrane, 
which led to the inhibition of many metabolic processes, 
including the formation of beta-lactam enzymes and the 
formation of the biofilm. 
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Effect of Linum usitatissimum on Profile Lipid, total Protein, 
Albumin, Globulin, and Liver Enzyme Parameters in 

Femalemice
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Abstract 

The aim of this study is to explain the effect of Linum usitatissimum on lipid profile physiology parameter 
in female mice twelve adult female mice were used in this study divided into groups .First group is controL 
(C) received (D.w.) for four weeks. The second (treated group) injected intraperitonial with of Linum 
usitatissimum in dose 100mg/kg B.w. for weeks. animal starvation overnight then blood sample were 
collected without anti -goagulant and serum separated by centrifugation at 5000 rpm for 15 minute and 
stored at _20℃ for biochemical analysis there was non-significant decrease (p>0.05) in cholesterol(CHO) 
,Triglyceride (TG),Low density lipoprotein(LDL) , Very low density lipoprotein (VLDL) .and significant 
decrease in high density lipoprotein (HDL) , non –significant to Globulin but it was significant decrease 
(p<0.05) in total protein ,Albumin ,GOT, GPT and ALP   

Keyword: Linum usitatissimum, Cholesterol, Triglyceride, Glutamic oxaloacetate transaminase (GOT), 
Glutimic pyruvic transaminase (GPT), alkaline phosphatase (ALP)

Introduction

Worldwide is used phytotherapy and it is more 
regarded as an alternative to modern medicine in 
developed countries (8,19). According to the World 
Health Organization, the worldwide consumption 
of herbal medicines is enormous and about 80% of 
populations in developing countries practice medical 
herbalism, based on the use of plants or their extracts 
(5). As for any product, there are particular health 
interests for consumers in relation to the quality and 
safety of herbal products and supplements (31). The use 
of medical plant to reduce these risks, it is primordial 
to improve control systems and evaluation procedures 
of natural products therapeutic effects, their toxicity 
and their interactions with prescription drugs (30). 
Linseed (Linum usitatissimum) is a rich source of fibres, 
omega 3 fatty acids and phyto-estrogen mucilage. 
Year after year, this plant is gaining more importance 
because of the therapeutic effects of its components. 
It exhibits antioxidant, antineoplastic, antidiabetic, 
antiviral, antibacterial, antifungal, anti-inflammatory 
and antiatherosclerosis properties (7). Flaxseed is active 

against angina pectoris and hypercholesterolemia. It 
is very useful in treating constipation and removing 
secretions within the respiratory tract flaxseed oil intake. 
Daily protects gastric and urinary tracts membranes, 
heals scars, protects from inflamed skin. It nourishes and 
regulates also hair follicles cycle (6). After linseed oil 
extraction, resultant flaxseed meal is used as a protein 
supplement in livestock feeds (18).

Material and Methods

1-Collection of animals

12 adult females of albino mice were collected 
from Pharmaceutical Supervision Department / The 
Ministry of Health, Which acclimated in conditions of 
the animals house in the Biology Department college 
of Science for Women /University of Baghdad .Adult 
female mice weighting 25-30gm were used in this study. 
The animals were housed for two weeks for adaptation. 
Animals were maintained on a natural 12h light and 12h 
dark cycle, received a balanced diet, water and libitum 
throughout the experimental period. 

DOI Number: 10.37506/ijfmt.v15i3.15695
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2- Control and treated groups

Animals were divided into two groups (n=6) and 
treated for four weeks as follows: control group (c) 
received. D.W. Intra peritoneal injection daily for four 
weeks and treated group (T) received flax seed at a dose 
of 100 mg/kg B.W.(2) At the end of the experimental 
period , overnight fasting , blood samples were collected 
by heart puncture without anticoagulant for biochemical 
analysis.

3- Physiological study

Serum was separated from coagulant blood by 
centrifugation at 5000rpm for 10 minutes and stored at -

for studying the following :Triglyceride 
by usying enzymetic assay Kit (13), cholesterol by 
using enzymetic assay Kit (20), high density lipoprotein 
(HDL) by using enzymatic assay Kit (24), low density 
lipoprotein (LDL) by (14), vary low density lipoprotein 
(VLDL) by (12). Total protein according to kit (13), 
Albumin according to kit (21), Globulin according to 

kit (24), ALP concentration according to (14), total 
protein according to kit (33), Albumin according to kit 
(26), Globulin according to kit (15), Alkaline Phosphatase 
(ALP) concentration according to kit (29). 

Result 

The results of the current study explained in 
physiological parameters that there was non – significant 
(p  0.05) in cholesterol concentration in treated group 
as compared with control group. The triglyceride 
concentration was non-significant (p  0.05) in treated 
group as compared with control group The high density 
lipoprotein (HDL) concentration appeared that was 
significant decrease (p 0.05) intreated group that was 
(18.82 1.02) mg/dL as compared with control group 
(24.00 ± 1.41) mg /dL. In low density lipoprotein 
(LDL) there was non – significant (p>0.05) in treated 
group as compared with control group. The very low 
density lipoprotein (VLDL) concentration appeared non 
_significant (p>0.05) in treated group as compared with 
control group. The results was explain in (table 1). 

Table -1- effect of Linum usitatissimum on the parameters of profile lipid in female mice in dose 100 mg/kg 
B.W. in cholesterol , triglyceride high density lipoprotein(HDL), low density lipoprotein (VLDL), parameters 

in control and treated group .  

Group

Mean ± SE (mg/dl)

Cholesterol Triglyceride HDL LDL VLDL

Control 94.98 ± 7.38 100.04 ± 15.08 24.00 ± 1.41 67.00 ± 3.16 24.00 ± 3.30

Treatment 92.52 ± 8.46 95.28 ± 6.13 18.82 ± 1.02 59.60 ± 4.41 21.04 ± 3.14

LSD value 25.913N NS 37.556 NS 4.031 * 12.516 NS 10.522 NS

* (P<0.05).

Values are expressed as means ± SE n= 6

There was significant decrease (p<0.05) in total 
protein concentration that was (61.54+-7.40)mg/dl in 
treated group as compare with control group (80.60+-
2.11)mg/dl. The albumin concentration was significant 
decrease (p<0.05) that was (35.12+-1.45)mg/dl in 

treated group as compare with control group (44.60+-
1.74)mg/dl. The Globulin concentration appeared that 
there was non- significant (p>0.05) in treated group 
as compared with control group .The glutamic oxalo 
acetic transaminase (GOT) concentration was decrease 
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significant (p<0.05) that was (39.88+-0.57)mg/dl in 
treated group as compare with control group (53.00+-
2.02)mg/dl and the glutamic pyruvic transaminase 
(GPT) decrease significant (p<0.05) that was (48.80+-
3.51)mg/dl in treated group as compare with control 

group (66.40+-2.24)mg/dl , the alkaline phosphatase 
(ALP)concentration appeared decrease significantly 
(p<0.05) that was (182.00+-3.11)mg/dl in treated group 
as compared with control group (237.80+-9.76)mg/dl. 
The results was explain in (table 2)       

Group

Mean ± SE (mg/dl)

Total protein Albumin Globulin GOT GPT ALP

Control 80.66± 2.11 .60±1.74 44 34.80 ±1.68 53.00±2.02 66.40± 2.24 237.80+_9.76

Treatment 61.54± 7.40 35.12± 1.45 32.80 ± 0.61 39.88± 0.57 84.80 ± 3.51 182.00+-3.11

LSD value 17.786 5.247 4.139 NS 4.850 9.619 23.645

* (P<0.05).

Values are expressed as means ± SE n= 6

Table(2) The effect of Linum Usitatissimum in adose 
100mg/kg B.W. in total protein ,Albumin ,Globulin , 
Glutamic oxaalo acetic transaminase (GOT), Glutamic 
pyruvic transaminase (GPT) ,Alkaline phosphatase 
(ALP) parameters in control and treated group.    

Discussion

Flaxseed (Linum usitatissimum) is the richest dietary 
source of omega-3fatty acids among plant sources. 
Flaxseed is widely used for its edible oil in many parts of 
the world. A number of investigations have demonstrated 
that diet supplemented with flaxseed oil has profound 
beneficial health effects in various pathologies. Flaxseed 
is also the richest source of lignans, which have been 
reported to have antioxidant and hypolipidemic effects to 
have antioxidant and hypolipidemic effects (25) flaxseed in 
the diet in animal studies has shown inhibit atherogenesis 
(27) and protect during hyper-cholesterolemic conditions 
(10). LDL is a lipoprotein that transports lipids from 
the liver to the peripheral (extrahepatic) and is often 
called “bad” cholesterol and constitutes a half to two-

thirds of cholesterol (23) and high levels of LDLs are 
highly atherogenic lipoproteins. Oxidation of LDL in 
the walls of arteries may lead to an impaired endothelial 
relaxation in isolated arterial segments, thereby causing 
atherosclerosis (32). HDL is often called “good” because 
it is a lipoprotein that transports lipids from the periphery 
to all the liver. HDL particles enhance the net removal of 
cholesterol from a variety of cells such as smooth muscle 
cells, fibroblasts, and cholesterol-laden macrophages (28) 
HDLs also prevent the oxidation of LDL by virtue of 
its antioxidant and anti-inflammatory properties (16). The 
low levels of HDL in the blood will increase the risk of 
atherosclerosis and coronary heart disease (22). Flaxseed 
contain alpha linolenic acid (ALA 18:3 n3) which is 
converted by the body into eicosapentaenoic acid (EPA) 
and docosa hexaenoic acid (DHA) (9). After the results 
we founed a deficiency in the enzyme (ALP) , This 
may be due to the effect of alpha linolenic acid(ALA), 
oleic acid and some polyunsaturated fatty acids the 
ingredient of flax seed and which decrease conjugation 
of bilirubin content of mice liver. (11) Suggested that, 
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the activities of serum marker enzymes glutamate 
oxaloacetate transminase (GOT), glutamate pyruvate 
transaminase (GPT) were elevated significantly in 
carbon tetrachloride induced mice. Administration of 
flaxseed chutney (15%, w/ w) resulted in depletion of 
serum marker enzymes and exhibited recoupment thus 
showing significant hepatoprotective effect. It was 
observed that flaxseed chutney supplemented diet could 
lower the serum cholesterol and as a potential source of 
antioxidants it could exert protection against hepatotoxic 
damage induced by carbon tetrachloride (CC l4) in mice 
(1). Albumin and The total proiten decrease in liver 
because albumin are composed of singel polypeptide 
chain with alow molecular wight of 16-18 and flaxseed 
composed of alpha linolenic acid and olec acid (11) and 
because decrease in the rate of amino acids. They further 
commented that because of the anti-food Linatin in 
flaxseed, which reduces the availability and absorption 
of vitamin B6 that is required in the formation of protein 
in the body through the removal of the carboxyl groups 
of amino acids and transfer to amines, which in turn is 
reflected in the concentration of a protein in the blood, 
thus reduces the rate of protein synthesis in the body (3,4). 

Conclusion 

The result of this study explained that Linum 

Usitatissimum had a hyplipoidic effect on HDL_ 
cholesterol concentration ,decrease effect on Albumin , 
GOT,GPT,ALP and theres no effects on others factors . 
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Abstract

Background : Identification of personal is one of important aspects in forensic odontology, because it is one 
of the core aspect of forensic science. The one methode of sex determination is measurement of mandibular. 
The mandibular is a largest and most powerful facial bone in the skull, which is generally resistant to 
postmortem damage and an important source for personal identification. Previous studies have studied 
gender and age prediction using CBCT reconstructive images in a different picture.The objective of this 
study is to determine the sex determination of os.mandibular using CBCT anthropometric measurements.

Materials and Methods : This study involved twenty subjects (10 male and 10 female) with age group 
between 20 and 35 years. CBCT scans were performed on all subjects, and the data obtained is reconstructed 
for 3D viewing. After getting a 3D CBCT scan, measurements were taken on six parameters.

Results : The differential mean of male and female is 1,7 mm (Ramus-L), 2,1 mm (Con-Cor), 6,9 mm 
(BG-Br), 7,3 mm (BIC-Br), 3,5 mm (BH 1st molar) dan 3,8 mm (BH canine). The collected data were 
analyzed using SPSS statistical with Independent T-Test and Logistic Regression test and also Discrimant 
Function. The results showed that of the six parameters, BG-Br and BIC-Br showed 0,0 (P<0,05) statistically 
significant differences, with the accuracy of the prediction of gender determination on BIC-Br 70% for male 
and 80% for female and the overall BG-Br yield of 80% to both group.

Conclusion : Sex determination using mandibular with 3D imaging methods can be used and helps in sex 
determination with 80% accuracy. 
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Introduction

Many methods of forensic identification can be used 
for the purpose of determining a person’s identity.1 In 
forensic field, identity defines as the group of the unique 

characteristic. In other hand, identification means 
comparing the different detail of each individual and 
finding the similarities based on the previous database.2 

Sex determination is one of main necessities 
that used to identify missing person or in unknown 
condition.3,4 The difference of morphological result 
has been reported in many studies, by using skeletal 
features in the desired target population. The skull has 
preferred shape, with a very dense condition and it is 
almost indestructible, it becomes the basic characteristic 
of determining sex that is accurate to 92%.1,2 Thus, the 
part of skull such as mandible can have high diagnostic 

DOI Number: 10.37506/ijfmt.v15i3.15696
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value.5 The mandible itself is a large and very strong 
bone from the skull, therefore it is used for analysis. 
Basically, men bones are bigger and strong than women, 
because the shape, strength and angulation of the 
masticatory muscles affect the expression of mandibular 
dimorphism, because the degree of use of these muscles 
varies in men and women.2 

Identification in forensic odontology, CBCT can 
be used in many methods of estimating dental age, 
which are the key elements of forensic science. CBCT 
has been established as a non-invasive method for 
estimating a person’s age.6 Cone Beam Computed 
Tomography (CBCT) can be used in cases that require 
proper visualization in comparing the conditions of ante-
mortem and post-mortem odontograms, especially in the 
identification of victims of corpses with severe damage 
so that fast identification is needed.3,7 

Mandibular osteometry measurements on computed 
tomography (CT) to estimate the sex of specific 
populations. The measurement involves the longest 
formula, gonial angle, mandibular base length, and 
shorter mandible branches.8 Measurements made in a 
sagital view are reconstructed in three dimensions, and 
the distance between gonial and between the condyle is 
measured in a three-dimensional axial view (3D).9

Based on these various literature, the research about 
sex determination using anthropometric measurements 
on mandibular bone using CBCT-3D scan which 
includes ramus length, condyle to coronoid, canine body 
height, 1st molar body height, bi-gonial breadth and bi- 
gonial breadth condylar breadth. 

Material and Methods

Sample

The sample came from 20 subjects (10 male and 
10 female) with age group between 20 and 35 years, 
after get treatment of CBCT scan in July - August 2019, 

Pramita Clinical Laboratory Surabaya. Criteria sample 
consisted of inclusion criteria in which CBCT images of 
the mandible scan looked good, no missing teeth, there 
were no blurred or cutting on the mandible fragment, 
and there were no pathological abnormalities. CBCT 
image captured with the Auge Solio brand CBCT tool at 
Pramita Clinical Laboratory. 

Measurement

Two observers from oral and maxillofacial 
radiologist (They from Faculty of Dental Medicine, 
Univeristas Airlangga, Surabaya) and measured six 
parameters aspect to identification of mandible. These 
measurements used 3D imaging (On Demand 3D 
application software). 

Six paramater to mandibular anthropometric 
measurements used:

a) RL (Ramus Length): the distance between 
from the anterior point of mandible ramus and the line 
connecting the most posterior point of condyle and jaw 
angle.

b) Con - Cor (Condyle to Coronoid): the posterior 
distance from condyle to anterior from coronoid.

c) BH 1st molar (Body Height of first molar): the 
distance from the base of mandibular bone to mesial 
molar cups.

d) BH canine (Body Height of canine): the distance 
from the base of mandibular bone to canine cups.

e) BIC-Br (Bilateral condylar breadth): the straight 
distance between left and right condyle of mandible.

f) BG-Br (Bilateral gonial breadth): the straight 
distance between two gonial (go) left and right, 
posteroinferior angle between the ramus and the surface 
of mandible.
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Fig 1. Sagital view of mandibular measurement. 

 

Fig 2. Axial view to BIC-Br and BG-Br measurement. 

Statistical Analysis

Collected data were analyzed using the SPSS 
statistical analysis program vers. 20 (IBM Corporation, 
New York, U.S.) by Student’s independen t-test, logistic 

Regression test and discriminant function analysis 
with the stepwise feature was used to choose the most 
discriminatory variable. 
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Results

Table 1. The mean value±standard deviation of the six mandibular measurements compared between males 
and females using the student’s independent t-test

Parameter Sex N Mean SD P Sig.

Condyle to coronoid M
10

33,1 2,8
0,2 NS

 F 10 31,0 3,7

Ramus Length M 10 31,4 2,9 0,2 NS

 F 10 29,7 3,0

Bh 1stmolar M 10 31,9 4,8 0,1 NS

 F 10 28,4 2,1

Bh canine M 10 33,5 5,5 0,1 NS

 F 10 29,7 3,0

Bi condylar breadth M
10

99,0 4,7
0,0 S

 F 10 91,7 5,1

Bi gonial breadth M
10

93,2 5,8
0,0 S

F 10 86,3 4,2

Note significant p < 0,05 

The descriptive analysis of the mandibular 
parameters in both genders are shown in Table 1. The 
quantitative data is calculated as Numbers (N), Mean, 
Median Standard Deviation (SD) and P value. The mean 
calculated shows that the dimension of all parament from 
male more than female. The differential mean of male 

and female is 1,7 mm (Ramus-L), 2,1 mm (Con-Cor), 
6,9 mm (BG-Br), 7,3 mm (BIC-Br), 3,5 mm (BH 1st 
molar) dan 3,8 mm (BH canine). Significant differences 
were observed only among all the two parameters of the 
BIC-BR and BG-Br (p value <0.05) using independent 
t test. 

Table 2. Prediction Binary Logistic Regression of Bicondylar Breadth

Prediction

  Sex Percentage (%)

   M F  

Step1 Sex M 7 3 70

 F 2 8 80

 Total    75
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Table 3. Prediction Binary Logistic Regression of Bigonial Breadth

Prediction

  Sex Percentage (%)

   M F  

Step1 Sex M 8 2 80

 F 2 8 80

 Total    80

The accuracy of sex determination use BIC-Br and also BG-Br parameter by binary logistic regression is 75% 
and 80%, with the false prediction to male and female is 25% to BIC-Br and 20% to BG-Br showed on table 3 and 4. 
But different accuration by discriminant function analysis that the overall result is 80% to sex determinant on table 5. 

Table 4. Linier Function of discriminant analysis

 Function

 1

Bicondylar 0,202

Bigonial 0,425

(constan)  -19,286

This Linier function of discriminant anaylsis on table 4. were following a formulation : 

Y = Bo + B1. X1 + B2. X2

Y = -19,286 + 0,202 Bicondylar + 0,425 Bigonial 

The formula can be used to prediction gender male or female. If the result of calculation of formula is negative, 
or p < 0,05 is mean more like to male prediction. 

Table 5. Overall prediction accuracy 80%

sex original subject prediction of sex through CT accuracy

   true positive false positive

M 10 7 80% 70%

F 10 8 80% 80%

Discussion

Sex determination is very important for 
identification in forensic medicine, medico legal cases 
and forensic anthropologists.10 Sex determination is 

reliable in cases where an intact body is available.11 The 
same is difficult when only part of the body is found. It 
is often difficult for forensic anthropologists when only 
facial photographs or head or facial remains are brought 
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for examinations because the standards available and 
the accessibility in this direction are very less. Hence 
facial measurements are useful in the absence of other 
evidence for sex estimation.12,15

Kharoshah et al (2010) conducted a study for 
analysing the sexual dimorphism in mandible by 3D-CT 
in 2010 by taking the different mandibular parameters 
in this study and concluded that BIC-Br, G-angle, and 
minimal Ramus-L have significant sexual dimorphism 
with overall accuracy of 83.9%, however, their study 
showed significant statistical difference with the 
G-angle, Ramus-L, G–G-L, BIC-Br, and CO-L (P < 
0.05) with overall accuracy of 84%.8,14

Dayal et al (2008) reported the assessment of sex 
using 120 skulls, using 6 mandibular measurements, and 
the application of discriminant function analysis and had 
an average accuracy of 85%. The study concludes that 
the stepwise feature discriminant analysis could identify 
the gonial angle and ramus length, gonion–gnathion 
length and bigonial breadth as final predictors of sex 
determination with overall predictive accuracy of 83.2% 
as the best predictor of sex dimorphism.13

El-fatauh et al (2018) reported about his studies 
added three measurements of the mandibular analysis 
like a (BH canine, BH 1st molar, and distance from 
Condyle to coronoid) for new entity in response to the 
fact that there is a difference between males and females 
in musculature. That would reflect on the degree of 
skeletal growth and development in a way that allowed 
us to markedly differentiate between sexes with result 
accuration is 85,8%.2

In my present studies, following combination of 
mandibular measurement from kharoshah and El-Fatauh 
and only use 6 parameter of mandibular like a Condyle to 
coronoid, ramus lenght, bh 1st molar, bh canine, BIC-Br 
and BG-Br by statistic application of logistic regression 
analysis and discriminant function analysis, showed the 
significant parameter in BIC-Br and BIG-Br. The results 
is 75% and 80%, but for overall predictive accuracy by 
discriminant function is 80% to sex determination. It’s 
mean the accuracy analysis both of them have similar 
result, although had 5% different.

Many authors have studied the metrical traits of 
the mandible and their reliability in sex determination, 

with accuracy results varying from 60 to 90%.15 Most 
of the authors have measured up to 5-7 variables, and 
the studies that focus on less than 5 parameters have an 
accuracy of sex determination of about 80%.11,12 

Conclusion

In this studies showed that all parameter can be 
performed to sex determination using any parameter 
from mandibular . The CBCT scan is good methods to 
analysing many condition of human skull. Any suggest 
to the next research is may can using different part of 
mandibular like a forament or combination and also 
another statistic analysis. 
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Abstract

Introduction and Objective:Breast cancer is a heterogeneous cancer with diverse clinical symptoms and an 
ambiguous molecular spectrum. This study is designed to determine level changes in the leptin, ghrelin, 
chemerin, and adiponectin in sera of breast cancer patients. Blood samples were obtained from all women 
with PCOS and healthy between 8 and 11 AM, after fasting overnight. Serum leptin, and ghrelin, chemerin, 
adiponectin concentrations were analyzed by enzyme-linked immune-sorbent assaykit.Results: The results 
of this study showed that the mean and standard deviation of serum TSP-1,chemerin ,andadiponectin 
concentration have increased significantly in patients with BC (16.1±8.87 vs 8.169±4.60 ng/ml), (261 ± 83.3 
vs 536 ± 94.6μg/l: P < 0.001),and (9 ± 1.82 vs 20.4± 2.1: P<0.001) respectivelythan in the control group.
The mean and standard deviation of leptin, and ghrelin in patients with BC were (27.6±3.4 vs 42±4.6ng/
ml: P<0.001), and (336.2±80.97 vs155±57.4 ng/mL)respectively while it was 42±4.6ng/ml: P<0.001), and 
(155±57.4 ng/mL)in the control group. It was significantly higher in people who had breast cancer than in 
the healthy group (P<0.001).Conclusion:The serum Leptin, and Ghrelin, chemerin, adiponectin may have a 
potential role as a biomarker in the pathogenesis, development, and metastasis of BC. 
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Introduction

Cancer is characterized by loss of control of 
cellular growth and development leading to excessive 
proliferation and spread of cells(1).Breast cancer(BS) 
is the most commonly diagnosed cancer in women 
worldwide(2.1 million newly cases in 2018) and it still 
remains one of the major causes of death for cancer in 
over 100 countries(2-3).Its etiology and causative factors 
are complex and interlinked which includes family 
history, gene susceptibility, hormone, diet, lifestyle 
factors and environmental exposures(4,5).In breast 
cancer, early local invasion occurs in close proximity of 
adipocytes at the invasive front. Still, the cellular and 

molecular interactions between adipocytes and breast 
epithelial cells, along with the role of adipocytes in 
tumor progression remain incompletely understood(6).

Adipose tissue is a complex, essential, and 
highly active metabolic and endocrine organ. that 
secretes a variety of cytokines and hormones, termed 
adipokinessuch as leptin, adiponectin, interleukin-6, 
VEGF, TNF-α, these secreted factors are able to 
influence tumor cell survival and behavior(7-9).

Materials and Methods

Sixty one women with BC, aged 25–60 years were 
recruited from Kirkuk Teaching Hospital / Kirkuk / Iraq, 
from tenth of January 2019 to tenth of March 2020.
Sixty one healthy women matched for age with the 
patients agreed to participate to this study as controls. 
These women were clinically, mammographically and/
or cytologically confirmed to be clear of BCa. The study 
was approved by the local ethics committee, and all 

DOI Number: 10.37506/ijfmt.v15i3.15697
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subjects gave written informed consent before taking 
part in the study.

Venous blood samples obtained from participants 
after overnight fasting of at least 12 h. All tubes were 
centrifuged at 4 °C (1000 rpm, 15 min) and stored at 
-80°C until required for analysis. An enzyme-linked 
immune sorbent assay (ELISA) were used to determine 
concentrations of ghrelin ,chemerin,adiponectin and 
leptinin serum (Uscn Life Science Inc., Wuhan, China).

Statistical analyses were conducted using SPSS for 
Windows, version 20 (Chicago, IL, USA).The data are 
expressed as mean ± SD for continuous variables. The 
differences among the means were considered signifi cant 
if P < 0.05.

Results

The baseline demographic characteristics and 
biochemical variables of cases and controls are 
summarized in [Table 1]. From the 122 study participants, 
61 in BC group and61 in control group were studied. 
Both groups were comparable regarding to age, PON-
1chemerin,adiponectin and leptin[Table 1].

Table 1 shows the mean and standard deviation 
of serumchemerin , and adiponectinwere signifi cantly 
raised in breast cancer patients (261 ± 83.3 μg/l ), and (9 
± 1.82)respectively than the normal Controls group ( 
536 ± 94.6μg/l: P < 0.001), and ( 20.4± 2.1: P<0.001) 
respectively. Leptin and Ghrelin showed signifi cant 
increased values in breast cancer patients than the 
controls group (27.6±3.4 vs 42±4.6ng/ml: P<0.001), 
and (336.2±80.97 vs155±57.4 ng/mL) respectively 
(Figures 1-4).

Table1: Demographic characteristics of cases and controls

Clinical Characteristics Group A(Control) Group B P value

No. of subjects 60 60 ------

Age (yr) 43.50 ± 0.80 45.14 ± 0.80 0.152

Figure (1):-The level of Serum Leptin (ng/ml)in study groups.
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Figure (2):-The level of serum ghrelin (ng/mL) in study groups.

Figure (3):-The level of serum adiponectin (ng/mL) in study groups. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2601

Figure (4):-The level of serum chemerin (μg/l)in study groups. 

Discussion

Leptin, a polypeptide hormone, 16 KDa protein 
consisting of 167 amino acid peptide hormone 
synthesized predominantly Ob gene from adipocytes, that 
acts as a sensor to the hypothalamus, circulates in serum 
either in a free or a bound form , infl uencing appetite 
control and energy expenditure through its actions on the 
hypothalamus and other regions in the brain(10-13).Leptin 
impacts the body’s obstruction parts, including Immune 
system microorganisms, macrophages and endothelial 
cells. Thusly, a couple of masters have named it a 
cytokine(14).Leptin activated via signaling pathways 
activated include the mitogen-activated protein kinase 
(MAPK) signaling cascades ,cytokine Janus kinase/
signal transducer phosphoinositide 3-kinase (PI3K), and 
activator of transcription (STAT), which increase cancer 
cell proliferation, motility and overall cancer progression 
(15).leptin may enhance growth and proliferation of 
breast cancer cells through activation of various through 
several signal transduction pathways and by altering 
cell-cycle checkpoints via upregulation of cyclin D1 and 

cyclin-dependent kinase 2(16,17).

Adiponectin inhibits Nuclear Factor NF-κB 
activation, which is a key pathway in breast cancer 
development. In the present study, serum Adiponectin of 
study group was signifi cantly lower than control group, 
due shown to contribute to tumorigenesis through down 
regulation of PTEN activity(18).

Insulin and C‐peptide are the products of the 
enzymatic cleavage of proinsulin and secreted into the 
circulation in equimolar concentrations. C-peptide, 
initially considered an inactive molecule, has, currently, 
been shown to be a bioactive molecule when it binds to the 
surface of several cell types, and activates the calcium-
dependent intracellular signaling pathway(19,20).

Insulin may upregulate the expression of vascular 
endothelial growth factor (VEGF), a potent angiogenic 
agent that is secreted by breast cancer cells, may 
synergize with the mitogenic effects of estrogen. 
Adiponectin inversely correlated with estrogen levels 
may effect breast cancer risk by altering circulating 
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estrogen levels 

Chemerin, also known as retinoic acid receptor 
responder 2 (RARRES2) encoded by the RARRES2 
gene is a newly identified adipokinesecreted by adipose 
tissue characterized as a potent chemoattractant 
protein(21).known for its roles in adipogenesis, 
angiogenesis, skin function, metabolic activity, 
and, recently, tumorigenesis(22).Chemerin derived 
peptides plays a crucial role in regulation of immune 
response, insulin resistance, and adipose maturation, 
differentiation, and metabolism as well as exhibits 
both pro-inflammatory and anti-inflammatory effects, 
that may be involved in both initiation and resolution 
of inflammation(23,24),chemerin as a chemoattractant 
protein may contribute to recruitment of macrophages 
into adipose tissue and has a role at an early stage of 
adipose tissue inflammation.

Chemerin promotes tumorigenesis by triggering 
the production and activity of matrix metalloproteinase, 
which plays a crucial role in angiogenesis, while 
the antitumor role for high chemerin levels has been 
reported to be through recruitment of natural killer (NK) 
cells which would help the immune system to recognize 
and fight the cancer cells(25).

Ghrelin is a multifunctional peptide with 28 amino 
acids hunger-stimulating peptide, Principally secreted by 
the stomach, and has been characterized as the ligand of 
the growth hormone secretagogue receptor (GHSR) with 
physiological actions ranging from hormonal secretion, 
regulation of food intake, modulation of insulin 
secretion, adipogenesis and gastrointestinal motility, 
energy homeostasis, body mass regulation through 
mechanisms independent from growth hormones.and 
one of the most important orexigenic peptides currently 
known(26-28).It was implicated in various processes of 
cancer progression including cell proliferation, cell 
migration and invasion, angiogenesis, and apoptosis, 
probably via an autocrine/paracrine mechanism(29).
Serum ghrelin levels were significantly higher than 
normal control indicated a compensatory mechanism 
triggered by cachectic catabolic–anabolic imbalance(30).

Conclusion

 The results of this analysis suggested that leptin and 
adiponectin could be a potential biomarker for breast 

cancer risk in women, In addition , leptin will provide 
useful information for a therapeutic target to treat 
BC.Serum Chemerin promises to be a novel biomarker 
of diagnostic and prognostic value. Larger prospective 
studies are required to confirm our findings.
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Abstract

The study was directed in order to determine Single Nucleotide Polymorphisms (SNPs) (rs1800407 G>A) 
of OCA2 and (rs12913832 A>G) HERC2 genes and their association as a DNA marker with eye color in 60 
samples of Iraqi people. Samples were collected from College of Science / University of Baghdad and also 
people from different areas of Baghdad, Iraq; during the two months period from September to November 
2020. These SNPs determination was carried out by using quantitative real-time polymerase chain reaction 
(qPCR) of blood samples. The results of rs12913832 genotype showed significantly differences (p<0.05) in 
the green eye color group. A Survey of HERC2 gene SNP genotypes and allele frequencies in the black and 
green iris groups showed that there was a significant variation in the wild type (AA) and homozygous mutant 
(GG) genotype frequencies in (rs 12913832), while the SNP (rs1800407) of OCA2 concluded that gene may 
have a non-significant effect among a sample of this study comparing with green eye to black eye color.

Keywords: OCA2, rs1800407, HERC2, rs12913832, Gene Polymorphisms, Iris Color

Introduction

For a long time, human eye colors were known 
as a basic Mendelian trait. The allele of the brown 
eye dominates upon the allele of the blue eye. Certain 
individuals have eye colors that were not brown or blue 
but are thought to be green, purple, hazel, or varying 
shades of these colors. Close-up photos of irises that 
were intermediate in color (nonblue and nonbrown) 
reveal that some parts of the iris were brown and that 
some other areas were blue. Even if no such pigment 
occurs, a certain mixture of brown and blue colors in 
the eye can appear as hazel or green from a distance (1). 
The eye color was characterized by differences in human 
genes. The color of the eye was specifically related to 
melanin in the front of the iris. The melanin was present 
in large amounts in the iris of people with brown eyes 
and was low in the iris of people with blue eyes. The 
iris color has a distinctive worldwide distribution. Irises 
exhibit extensive variation across Europe and a small 
degree of pigmentation from blue to green and brown 
in North Africa, Middle East, and Asia (2). In these 
areas, several irises also display central heterochromia, 
which was a color band that varies from the rest of the 
eye around the pupil. However, the iris color tends to 

be homogeneous in the entire rest of the world and was 
limited to different shades of brown. The bulk of the 
difference between the color of blue and brown eyes 
was due to the HERC2 (rs12913832) marker, which was 
located in a strongly conserved area of the genome that 
was suspected to guide the transcription of the nearby 
pigmentation gene, OCA2 (2; 3). The OCA2 expression in 
individuals with rs12913832: G which has melanocytes 
that are light- pigmented was found to be decreased in 
comparison with those in individuals with rs12913832:A 
who have melanocytes that are darkly pigmented. 
According to the predominant theory, individuals 
with brown eyes were the outcome of persons with 
the rs12913832: AA or the rs12913832: GA genotype. 
However, this phenomenon was often not the case for 
individuals with the rs12913832:GA genotype, which 
can result in intermediate or blue eyes (4). The OCA2 
study is performed subsequently in conjunction with the 
eye color, but common variants contribute to eye color 
variations. Single-nucleotide polymorphisms (SNPs) are 
first engaged in the inheritance of the eye color variation 
in Europeans in the molecular area of OCA2(5;1). In 
combination with pigmentation phenotypes, the three 
OCA2 missense SNPs were analyzed predominantly in 
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European and Asian populations, which have the most 
prevalent variants (i.e., rs1800407)(3). 

Materials and Methods

Sample collection

This study was approved by the Ethics Committee 
of Department of Biotechnology, College of Science, 
University of Baghdad, Baghdad, Iraq. The sample 
group consists of adult males and females involved 
60 unrelated individuals from Baghdad. An inclusion 
criterion typically includes healthy male or female above 

18 years old. Samples were graded as groups a black eye 
color (B) and green eye color (G) groups.

SNPs of (OCA2 and HERC2) genes

Designed primers and probes for OCA2 gene 
(rs1800407 G>A); HERC2 gene (rs12913832 A>G), 
they provided in a lyophilized state by Alpha-DNA 
Company (Canada) stored at (-20°C). The sequences 
of each of the probes and primers used in the allelic 
discrimination experiments are shown in table (1).

Table (1): Designed Primers and Probes for OCA2 and HERC2 SNPs (Alpha-DNA, Canada).

Gene name and 
SNP

(Primer for SNP Genotyping)
5́ 3́

OCA2 

rs1800407

Forward TGGTGACGTTGTCCAAGAAG

Reverse TGGCTTGTACTCTCTCTGTGT

FAM-probe TCCCGGGGAGAGCCG

VIC-probe CCGTCCCAGGGAGAGC

HERC2 

rs12913832

Forward TTGTTCTTCATGGCTCTCTGTG

Reverse CTCGGCCCCTGATGATGATA

FAM-probe TGAGCATTAAATGTCAAGTTCTGCA

VIC-probe TTTGAGCATTAACTGTCAAGTTCTG

ReliaPrep™ Blood gDNA Miniprep System 
(Promega, Canada) was used in this study to extract whole 
genomic DNA from leukocytes of the blood samples 
according to the manufacturer instructions. Genotypes 
were detected by TaqMan allelic discrimination Assay 
on (Qiagen Rotor Gene, Germany). The components of 
the amplification reaction and their final concentrations 
are 10 μl Go Taq qPCR Master Mix (Promega / USA), 
0.5 μl of each primer, 0.5 μl of each probe, 5 μl of 
DNA, and 3 μl of nuclease-free water. The mixture was 
transferred to a quantitative real-time thermo-cycler 
(Qiagen Rotor Gene, Germany). The real-time PCR 
system was programmed for the optimized 40 cycles at 
60°C Annealing for OCA2 and 58°C for HERC2. 

Statistical Analysis

The Hardy-Weinberg equilibrium (HWE) was 
applied to study the frequencies of allele and genotype 
6. The ORs (odds ratios) and 95% confidence intervals 
(95% CIs) were used to determine the potential 
associations between genetic variants of OCA2 and 
HERC2 genes and the eye color all groups in this study 
by win pepi version11.65 computer program. The 
association degrees between variables were analyzed 
by Pearson correlation analysis. A two-tailed p-value 
less than 0.05 (p<0.05) was considered significant 7. 
The SHEsis software was used to compare the di-locus 
haplotype of chromosome 15 SNPs, which illustrate the 
linkage disequilibrium (LD) between rs1800407 for the 
OCA2 gene and rs12913832 for the HERC2 gene 8.
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Results

OCA2 gene (rs1800407) and HERC2 gene 
(rs12913832)

The SNP of the OCA2 gene (G > A; rs1800407) 
was presented with three genotypes (GG, GA, AA) and 
two alleles (G and A).

Analysis of Hardy-Weinberg equilibrium (HWE) 
in groups’ black eye (B) and green eye color (G) 
revealed that the genotypes were not consistent with 

equilibrium, and significant differences (p <0.05) were 
detected between the observed and expected genotype 
frequencies in both groups (Table 2A). 

The SNP of the HERC2 gene (A > G; rs12913832) 
was presented with three genotypes (AA, AG, GG) and 
two alleles (A and G). Analysis of Hardy-Weinberg 
equilibrium (HWE) in (B) group and (G) revealed that 
the genotypes were consistent with equilibrium, and non-
significant differences (p <0.05) were detected between 
the observed and expected genotype frequencies in both 
groups (Table 2A). 

Table-2A: Number and percentage frequencies of rs1800407 and rs12913832 genotypes and their Hardy-
Weinberg equilibrium (HWE) in (B) group and (G) group.

Variant Geno-type

(B)
N=30

(G)
N=30

Observed Expected Observed Expected

n % n % n % n %

OCA2

rs1800407

GG 12 40.0 14.7 49
7 23.3 11.41 38.03

GA 18 60.0 12.6 42
23 76.7 14.18 47.28

AA 0 0.0 2.7 9
0 0.0 4.41 14.69

HWE Analysis
P-value = 0.019

Significant
P-value =0.001

Significant

HERC2

rs12913832

AA 18 60.0 19.2 64 9 30.0 9.63 32.11

AG 12 40.0 9.6 32 16 53.4 14.73 49.11

GG 0 0.0 1.2 4 5 16.6 5.63 18.78

HWE Analysis
P-value = 0.171
Non -Significant

P-value = 0.638
Non-Significant

Inspecting OCA2 gene genotypes and Allele 
Frequencies in (B) group and (G) group revealed that 
there was non-significant variation between these 
frequencies, Although a decreased frequencies of the 
G allele (70 vs. 61.6%) and increased frequencies of A 

allele (30 vs. 38.4 %) were observed in black eye color 
(B) compared to green eye color (G) (Table 3 B). In GA 
Polymorphism, the odds ratio for the GA genotype was 
2.19 with p= 0.165 and indicating that non-significant 
GA of (G) group than GG (Table-2B). 
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Inspecting HERC2 gene genotypes and Allele 
Frequencies in (B) group and (G) group revealed 
that there was significant variation between these 
frequencies, Although decreased frequencies of the A 
allele (80 vs. 56.6%) and increased frequencies of G 
allele (20 vs. 43.4 %) were observed in green eye color 

(G) compared to black eye color (B) (Table-3B). In both 
AA and GG Polymorphisms, the odds ratio for the AA 
genotype was 0.29 with p=0.037 and the odds ratio for 
the GG genotype was 21.4 with p= 0.052 indicating that 
significant of AA and GG of (G) group than AG (Table-
3B).

Table-3B: Genotype and allele frequencies of rs1800407 and rs12913832 SNPs of black eye color and green 
eye color group of blood samples.

Variant  Genotype

(B) (G)

P-value OR(95% CI)

N % N %

 

OCA2

rs1800407

GG 12 40.0 7 23.3 0.267 0.46 (0.15~1.37)

GA 18 60.0 23 76.7 0.165 2.19 (0.73~6.57)

AA N - N - - -

G 42 70.0 37 61.6 0.442 0.69 (0.32~1.46)

A 18 30.0 23 38.4 0.442 1.45(0.68~3.08)

 

HERC2

rs12913832

AA 18 60.0 9 30.0 0.037 0.29 (0.10~0.82)

AG 12 40.0 16 53.4 0.438 1.71(0.63~4.69)

GG 0 0.0 5 16.6 0.052 21.4(0.73~237.83)

A 48 80.0 34 56.6 0.010 0.33 (0.15~0.73)

G 12 20.0 26 43.4 0.823 1.15 (0.48~2.76)

* N, allele drop-outs;*OR, odd ratio;*CI, confidence interval.

Analysis of haplotypes between alleles of two investigated SNPs revealed strong linkage disequilibrium (LD) as 
defined by the estimated LD coefficient (D’) and correlation coefficient (r2). The LD was shown in Fig.
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(B)(B) (G)(G)

Figure 1: Linkage disequilibrium coeffi cient between two SNPs of B (D’=0.69) and G (D’=72) groups (details 
in table-3). 

Di-locus of chromosome 15 haplotype estimation between allele of SNPs (rs1800407-rs12913832). The 
haplotype A-G manifested an increased frequency in the green eye versus the black eye (0.323-0.157), the difference 
was signifi cant (p-v=0.034). The OR=2.55, which suggest the susceptibility role of such haplotype in increasing the 
recessive green eye color.

Table-3: Estimated haplotype frequencies between the SNPs rs1800407 and rs12913832 in green eye and 
black color subjects.

OR (95% Cl)P-Value

N. (Frequency)Haplotype 
rs1800407 – 
rs12913832 Black eye colorGreen eye color

0.39 (0.11~1.39)0.1378.55(0.143)3.63(0.060)A-A

2.55 (1.06~6.16)0.0349.45(0.157)19.37(0.323)A-G

0.53

(0.26~1.11)
0.09339.45(0.657)30.37(0.506)G-A

2.79 (0.63~12.40)0.1622.55(0.043)6.63(0.110)G-G

Discussion

The color of the eye is a polygenic trait with various 
genes, but the main role is associated with two genes, 
HERC2 and OCA2, located on chromosome 15. Analysis 
of the HERC2-OCA2 region allows the prediction of eye 
colors from genetic information. Several other genes 
are involved to a lesser extent in the persistent variation 
in iris color from light blue to green to a brown hue. 
In this study, examined the effect of single nucleotide 

polymorphisms in two genes (rs12913832) on the 
HERC2 gene and (rs1800407) on the OCA2gene and 
their relationship to heterochromia of black and green 
irises. A total of 60 samples were collected from healthy 
people, and all the samples were examined using 
quantitative PCR. The Haplotype was calculated for 
this SNPs that lie on the same chromosome. The results 
showed that SNP (rs1800407) located in the OCA2 gene 
was a non-signifi cant which mean the SNP (rs1800407) 
not participate in the heterochromia of black and green 
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irises in the eye that was studied in a sample of Iraqi 
people, while the SNP (rs12913832) located in the 
HERC2 gene, was a significant which mean this SNP 
participate in the heterochromia of black and green 
irises in the eye, and this indicates that (rs12913832) 
has a strong effect in the variation of eye color in Iraqi 
people while SNP(rs1800407) did not participate in the 
heterochromia of this study. LD haplotype containing 
these SNPs were also significantly associated with the 
two categories eye colors black/green iris pigmentation. 
These deviations provide an indication of the association 
with Shapturenko et al, (2019) 9. A study in Saudi 
population10 observed the SNP rs1800407 was not 
polymorphic in the Saudi population with the presence 
of the allele G. In this study, concluded the rs1800407 
indicating of eye color with the rs12913832 because of 
the linkage disequilibrium coefficient between alleles of 
these SNPs strong associated with eye color.
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Abstract 

The influence of polycyclic aromatic hydrocarbon on the detoxification gene GSTM1 is highly widespread, 
as workers can be espoused with these materials. which is effected through exposure or dealing with it. 
Therefore, the present study aimed to determining the influence of PAH and the role of GSTm1 gene 
according to some criteria (gender, age, smoking, location and family history). The current study included 
50 workers with highest GSTM1 lacking of workers 48%compare with control 40%at the level of significant 
(P≤0.05). DNA was Extracted from the two sets and amplified GSTM1 gene with of technology of Polymerase 
Chain Reaction (PCR) so as Albumin gene (internal control). The highest percentage of lacking in heavy 
smoking51.4% compare with light ones 48.57%. The highest GSTM1gene deletion rate was aged (more than 
50) years was (60%).The rate of lacking gene by the location of residence for the rural was 23%and in the 
urban was 9% with no significant differences.

Keywords: PCR, GSTM1 gene, Detoxification, Polycyclic aromatic hydrocarbon 

Introduction 

Glutathione S-transferases (GSTs) are a family of 
enzymes that play an important role in detoxification of 
certain products of xenobiotics and carcinogens such as 
heavy metals, herbicides, solvents, pesticides, steroids 
and many other harmful pathogens by catalyzing the 
conjugation of many hydrophobic and electrophilic 
compounds with reduced glutathione. Based on their 
biochemical, immunologic, and structural properties, 
the soluble GSTs are categorized into 4 main classes: 
alpha, mu, pi, and theta. This GST family member is a 
polymorphic gene encoding active, functionally different 
GSTM1 variant proteins that are thought to function in 
xenobiotic metabolism and play a role in susceptibility 
to cancer, and other diseases [2]. GSTM1 is primarily 
located in your brain and lungs. GST detoxifies by 
linking toxic compounds with glutathione (GSH), thus 
forming a less reactive substance [1] GSTM 1 genotypes 
are associated with increased risk of various cancers 
that is compounded by exposure to cigarette smoke. [3]. 

GSTs are a family of isoenzymes that play an important 
role in protecting cells from cytotoxic and carcinogenic 
agents [4]. Oxidative stress defines as imbalance between 
reactive oxygen species and anti-oxidant defense systems 

and it is associated with pathogenesis of diseases. In 
human, genes involved in antioxidant defenses are 
highly polymorphic and show association with several 
multifactorial traits [14,23,34,13,6]. Cancer is a primary 
human health risk of exposure to PAHs. Exposure to 
PAHs has also been linked with cardiovascular disease 
and poor fetal development. PAHs have been linked 
to skin, lung, bladder, liver, and stomach cancers in 
well-established animal model studies [5,1]. The structure 
of a PAH influences whether and how the individual 
compound is carcinogenic some carcinogenic PAHs 
are genotoxic and induce mutations that initiate cancer; 
others are not genotoxic and instead affect cancer 
promotion or progression [9]. PAHs that affect cancer 
initiation are typically first chemically modified 
by enzymes into metabolites that react with DNA, 
leading to mutations. When the DNA sequence is altered 
in genes that regulate cell replication, cancer can result. 
Mutagenic PAHs, such as benzo[a] pyrene, usually have 
four or more aromatic rings as well as a “bay region”, a 
structural pocket that increases reactivity of the molecule 
to the metabolizing enzymes [23].

DOI Number: 10.37506/ijfmt.v15i3.15699
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Materials and Methods

Data and information on workers with PAH 
exposure were obtained from Thiqar refinery oil for year 
2019.The number of workers is 50workes was collected 
information on samples collection, age, smoking, work 

duration, location and family history. Samples blood 
from healthy men and workers were extracted based on 
the leaflet attached to kit extraction in manufactured by 
Gene aid (Korean origin). PCR technique was used to 
amplify GSTM1 gene according to the method of [7]. 
DNA samples were detected by electrophoresis [19]. 
Statistical analysis using SPSS software        

 

Picture 1 : electrophoresis of PCR –products of GSTM1 gene on Agarose gel at concentration of 2%.   

Results 

The results of the current study showed The highly percentage of gene deletion in refinery workers 80% compare 
with control groups 24% with significant different at (P≤0.05) as show in Table 1. The results of the current gene 
absent distributed to both smokers by smoking status was the highest rate of gene absent in Heavy smoking (30%), 
Light smoking 26%) the lowest percentage nonsmoking (20%) the percentage of gene absent was calculated from 
the total number of exposed workers and the percentage of Heavy smoking and Light smoking of both groups, 
respectively, as shown in (Table2).

Table 1: Comparison between refinery oil workers and control gene deletion     

95%CI*ORrefinery workerscontrolGenotypes

_____1.010(20%)26(52%)GSTM1 (+)

10.52-1.784.33*40(80%)24(48%)GSTM1(-)

(+) present gene, (-) Absent gene, OR =Odds Ratio and 95%CI = Confidence Interval. *= significant. 

Table 2: Genotypes Distribution of GSTM 1 gene samples of refinery workers according to Smoking status    

GSTM1(-) GSTM1(+) Smoking status OR 95% CI

10(20%) 5(10%) Non -smoking 1.0 __________

13(26%) 10(20%) Light smoking 1.875 6.559-0. 303

15(30%) 1(2%) Heavy smoking 7. 0 69.49-0.0705
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The results of the current study show the risk 
Gene deletion was increased more than three times 
for men who have age less than 50 years (OR=3. 16) 
compare with control group shows significant difference 

(OR=3.16,95% CI=1.209-8.247), while multiplied 
about ten times for men who have age more than 50 
years(OR=10) compare with control group shows 
significant difference (OR=10,95% CI=0.95-90.99)        

Table 3: Genotypes Distribution of GSTM1 gene of Refinery workers according to the ages.       

workers Genotype Refinery workers Control OR 95% CI

Older than 50
GSTM1(+) 0 7(14%) 1.0 __________

GSTM1(-) 10(20%) 6(12%) 10* 90.99-0.95

(-Younger less than 
50)

GSTM1(+) 10(20%) 19(12%) 1.0 ________

GSTM1(-) 30(60%) 18(36%) 3.16* 8.247–1.209

The results of the current study of the risk Gene deletion was not increased the risk of gene deletion distributed 
to both groups and location were highest in rural areas (23%) compare with urban (9%), as shown in Table 4 no 
significant differences between workers in urban and rural      

Table 4: Genotypes Distribution of GSTM1 gene according to residential areas. 

Geno type Rural % Urban % OR 95% CI

Normal 88 44% 22 11% 1.0 -

GSTM1 - 36 23% 18 9% 0.638 0.231-1.763

GSTM1+ 20 10% 6 3% 0.833 0.195-3.551

Discussion 
[3] Reported that PAH is one of the most common 

factor which has been influence on human health 
since low molecular weight PAHs are prevalent in the 
environment, thus posing a significant risk to human 
health at the promotional phases of cancer and these 
result agree with our results. The statistically analyses of 
results show that there is significant difference between 
the mutant and PAH influence. These results indicated 
that there is correlation between polymorphisms of 
GSTM1 and PAH number of people with is increasing 
due to population growth, PAH especially Benzo (a) 
pyrene, urbanization, aging, obesity and mobile phone 
radiation exposure [21]. has been shown to play a major 
role. The results of the present study have showed a table 

(4) the percentage of workers in urban areas was 66.5%, 
while those living in rural areas reached 33.5%. There 
was no significant difference between the urban and 
rural areas (OR=0.638). This is may be because urban 
dwellers are less active than rural dwellers, and rural 
dwellers are less check to specialized centers and less 
to eat fast food ,also urban dwellers has been exposed 
to many risk factors such as mobile phone radiation, 
smoking and eating fast food which enriched within 
fats than rural dwellers [10] .This result agree with[16].
the highest percentage Carbone exhausts in urban due 
to truck and car exhaust and this car exhausts avoid the 
linking between GST and toxic compounds such as heavy 
toxic metal, solvents and cheered food and this lead to 
reactive substances forming. This study differed from 
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a study conducted by[15] which showed that there was 
significant difference between the frequency of GSTM1 
genotype and incidence of PAH when compared refinery 
oil workers and control groups was also different from 
the study conducted by [18] Which showed that there was 
no effect of smoking difference among smoking workers 
and nonsmoking (OR=0.3239) and these results disagree 
with our result which has been shown correlation 
between smokers and nonsmokers workers (OR=7.0) so 
as between heavy and light smokers were (OR=1.875). 
The main factors that make older workers higher than 
younger are related with several another factors such as 
long period exposure to PAH molecule which increased 
influence with ages progressive (OR=10.0) and this 
result agree with that [11]. 

Conclusion

According to these results, we can conclude that 
polycyclic aromatic hydrocarbon was played important 
influence on the gene detoxification deletion. Risk 
factors such as age, location, smoking and family history 
have been appeared differentiation relationship with the 

GSTM1 gene deletion, where the highest percentage 
was found in workers aged more than 50 years and rural 
areas. 
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Abstract 

Accidents in a workplace are caused by many human errors in form of unsafe behavior. One of the efforts to 
prevent work accidents is to improve safety performance in form of participation and obedience. Improvement 
of safety performance in workplace is affected by management and individual factors. Management factor 
is mainly associated with safety management practices while individual factor is associated with individual 
characteristics and occupational health and safety knowledge and training. This study aims to analyze the 
effect of individual factors and safety management practices on safety performance among workers at PT. 
Masmindo Dwi area. This research is a quantitative research using analytic observational and cross sectional 
design which was conducted in November-December 2020. Interviews were conducted on 72 workers out 
of 289 workers. The methods used in assessing safety management practices, individual factors and safety 
behavior are questionnaires, observation and interviews. The results showed that there is a direct (p=0,024) 
and indirect effect (p=0,001) of safety management practices on safety performance with safety knowledge 
as a mediating variable. Writer highly advise that in improving safety performance, the management have 
to be consistent, show commitments to safety rules and procedures that have been made, improve safety 
training programs, and increase the quantity and quality of training programs. 

Keywords: safety performance, safety knowledge, safety management practices 

Introduction 

Indonesia has various industrial sectors, one of 
them is mining which included the mineral and coal 
mining industry. The mineral and coal mining industry 
in developed and developing countries has implemented 
sophisticated technology but the dangers and risks faced 
by this field of work are still there, as evidenced by the 
many accidents of work occurred in the mining sector. 

Statistical Data of Mine Safety and Health 
Administration noted that injuries which occurred in US 
coal mines in 2007 reached 3,203 cases with the number 
of cases in open cut-mining reaching 733 cases or 23% 
of the total injuries1. In Indonesia, the incidence of work 
accidents in the mining sector is also still experiencing 

a significant increase every year. Based on data from 
the Ministry of Energy and Mineral Resources (ESDM) 
on all mining companies in Indonesia as per September 
30, 2019, it showed that the total mining accidents that 
occurred from 2012 to 2019 were 1,318 cases, consisting 
of 194 accidents resulting in death, 674 serious work 
accidents and 450 minor work accidents2. 

Heinrich et al. argued that generally work accidents 
might occur due to two main factors, namely unsafe 
working conditions and unsafe behaviour3. Research by 
Kamilah shows that there was a significant corelation 
between unsafe behaviour and the incidence of work 
injuries on construction workers4. The Ministry of 
Energy and Mineral Resources also conducted an 
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analysis upon the results of investigation of mining 
accidents which resulted in death during 2012 – 20192. 
The analysis showed that 19% the causes of the accidents 
were from unsafe behaviour factor, specifically due to 
not following applicable work procedures (SOP). Then 
the analysis continued on personal factors which became 
the leading causes, with 52%. Most of it were due to 
lack of knowledge related to safety. In addition, another 
19% came from the occupational factors due to job 
hazards that had not been well identified and 18% due 
to insufficient leadership and supervision. According 
to Hughes and Ferret, a person’s behaviour can be 
influenced by factors from the individual himself, both 
the conditions and their own characteristics5. 

The government has shown its commitment to reduce 
the number of work accidents and protect the safety and 
health of mining workers by issuing several policies 
related to occupational safety and health in mining sector. 
Ministry of Energy and Mineral Resources has obliged 
all mining companies to implement SMKP (Safety 
Management System for Mining) which is a derivative 
of the Occupational Safety and Health Management 
System (SMK3). The success of implementing 
occupational health and safety regulations in a company 
will never be separated from the personal compliance 
attitude of both employees and managerial parties in 
implementing OHS-related regulations and policies. 
The role of employees is of course very much needed 
to support the success of occupational health and safety 
management efforts, by displaying safety performance6 

Safety performance is a performance that is 
measured based on a person’s safety related behaviour. 
According to Neal & Griffin, safety performance 
is formed from Safety Compliance and Safety 
Participation7. Safety compliance is safety performance 
carried out by employees in maintaining safety, while 
safety participation is employee behaviour to participate 
in safety activities or safety behaviour. 

PT. Masmindo Dwi Area (PT.MDA) is the only 
company holding a 7th Generation of Work Contract 
which engaged in gold mining with its working area in 
Latimojong District, Luwu Regency, South Sulawesi 
Province with area of 14,390 hectares square. The 
majority of PT MDA employees work on fields where 
the risk of accidents is very high due to the use of many 

heavy equipment, high-risk work locations (mountains 
and adjacent to ravines), several drilling activities that 
requires precision in carrying out the work and unsafe 
environmental conditions. 

The results of previous observations by the author, 
there were still several work locations with unsafe 
conditions which pose risk of work accidents and even 
fatality. Likewise, the safety performance of workers was 
still low which could be seen from the poor compliance 
of workers in implementing company OHS-related rules 
and SOPs and also the lack of safety participation in 
reminding or reprimanding working colleagues who did 
not comply to safety. 

Safety management practices are practices, roles 
and management functions designed by companies 
to improve employee safety, which consists of 6 
dimensions, namely management commitment related 
to safety, safety training, employee involvement in 
solving safety problems, safety communication, safety 
regulations and procedures and safety promotion policies. 
Vinodkumar and Bhasi found that safety management 
practices had an effect on safety performance, through 
safety knowledge8. Based on the explanations above, 
this research aimed to determine the effect of safety 
management practices through safety knowledge as 
an intervening variable towards safety performance on 
workers of PT. Masmindo Dwi Area. 

Materials and Method

This research was conducted at the Awak Mas Site, 
the Contract of Work area of PT. Masmindo Dwi Area 
(MDA), Luwu Regency. The type of this research was 
observational using a cross-sectional study design.

The population was all workers at Awak Mas site 
of PT. Masmindo Dwi Area. 72 people from several 
departments were then selected as samples by using 
proportional stratified random sampling who already 
stated their willingness to participate in this study by 
signing the informed consent that had been issued by the 
Ethics Committee of the Hasanuddin University Faculty 
of Public Health.

Data collection was carried out by researchers. 
Safety management practice data including management 
commitment, safety training, worker involvement in 
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safety, safety communication and feedback, safety 
rules and procedures, safety promotion policies, safety 
knowledge and safety performance were measured by 
interview using a questionnaire.

Individual factor data and frequency distribution 
were processed using SPSS 21 for windows. To assess 
the effect of safety management practices towards 
safety performance, a multivariate “path analysis” was 
conducted using the smartPLS application. 

Result

Table 1. Characteristics of Workers at PT. Masmindo Dwi Area 

Variables
Frequency Percent

(n) (%)

Department

Department of Geology 12 16.7

Department of MSE 3 4.2

Department of FA 1 1.4

Department of FM 4 5.6

Department of GA/ Logistic 9 12.5

Department of HR 1 1.4

Department of EA 2 2.8

PT. MPM 5 6.9

CV. Alonzo 2 2.8

PT. Indodrill 7 9.7

PT

.Tigenco
10 13.9

PT. Petrosea 2 2.8

PT. Golder Associates 3 4.2

PT. Puma Jaya Utama 11 15.3

Age Group

Young <25 Years 10 13.9

Old ≥25 Years 62 86.1

Sex

Male 66 91.7

Female 6 8.3

Work Period

New (<1Years) 29 40.3
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Old (≥1 Years) 43 59.7

Latest Education 

High School 39 54.2

Varsity 33 45.8

Health Status

Fit to Work 39 54.2

Fit with Note 33 45.8

Management Commitment

Poor 7 9.7

Good 65 90.3

Safety Training

Poor 8 11.1

Good 64 88.9

Involvement of Worker

Poor 2 2.8

Good 70 97.2

Safety Communication

Poor 14 19.4

Good 58 80.6

Safety Regulations and Procedures

Poor 23 31.9

Good 49 68.1

Safety Promotion Policies

Poor 34 47.2

Good 38 52.8

Safety Management Practice

Poor 13 18.1

Good 59 81.9

Safety Knowledge

Poor 14 19.4

Cont... Table 1. Characteristics of Workers at PT. Masmindo Dwi Area 
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Good 58 80.6

Safety Performance

Poor 16 22.2

Good 56 77.8

Table 1 shows the distribution of respondents based 
on departments at PT. Masmindo Dwi Area. The most 
respondent came from Department of Geology with 12 
people (16.7%). Then the most age group was in the old 
age (≥25 years), 62 people (86.1%), the most sex was 
male, 66 people (91.7%), the most work period was the 
old one (≥ 1years), 43 people (59.7%). Then, based on 
the latest education, the most recent education was high 
school, 39 people (54.2%) and based on the health status 
category, the most respondents were in fit to work health 
status category, 39 people (54.2%). 

Meanwhile, based on safety management practice 
indicators, management commitment variable was rated 
the most in good category by 65 respondents (90.3%), 

Cont... Table 1. Characteristics of Workers at PT. Masmindo Dwi Area 

safety training was rated the most in good category by 64 
respondents (88.9%), worker involvement was rated the 
most in good category by 70 respondents (97.2%), safety 
communication was rated the most in good category by 
58 respondents (80.6%), safety rules and procedures 
were rated the most in good category by 49 respondents 
(68.1%), and safety promotion policies was rated the 
most in the good category by 38 respondents (52.8%). 

The overall safety management practices were 
assessed by respondents to be in good category by 59 
people (81.9%), safety knowledge was rated the most 
in good category by 58 people (80.6%) and safety 
performance was rated the most in good category by 56 
people (77.8%).

Tabel 2. Correlation of Safety Management Practices Through Safety Knowledge Towards Safety 
Performance on workers at PT. Masmindo Dwi Area 

Variables

Safety Performance
Total

Poor Good

n % n % n %

Safety Management Practice

Poor 11 84.6 2 15.4 13 100

Good 5 8.5 54 91.5 59 100

Safety Knowledge

Poor 10 71.4 4 28.6 14 100

Good 6 10.3 52 89.7 58 100

Table 2 shows that out of 72 respondents, there were 
more workers who rated safety management practices 
in good category with good safety performance, 54 
people (91.5%) compared to workers who rated safety 
management practices in poor category with poor safety 
performance, 11 people (84.6%). Furthermore, workers 

who have more safety knowledge tend to portrays good 
safety performance, 52 people (89.7%) compared to 
workers with poor safety knowledge who also tend to 
have poor safety performance, 10 people (71.4%). 
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Figure 1: The Effect of Safety Management Practices Toward Safety Knowledge 

Figure 1 shows the research result model using path 
analysis. The analysis found that the effect of safety 
management practices towards safety knowledge has 
a value of p = 0.011 with an estimated contribution of 
2.558, safety knowledge towards safety performance has 
a value of p = 0.000 with an estimated contribution of 
4.397 and safety management practices towards safety 
performance has a value of p = 0.024 with an estimated 
contribution of 2.272. Then the results of simultaneous 
analysis of the safety management practices towards 
safety performance through safety knowledge have a 
value of p = 0.001 with an estimated contribution of 
3.194. 

Discussion 

Work accidents generally can occur due to 2 main 
things, namely unsafe working conditions and unsafe 
behaviour. Safety Performance or safety behaviour can 
refer to safety related behaviour. In the occupational 
safety model at workplace by Christian et al. shows 
that safety performance antecedents are classified 
into individual factors and situational factors that are 
mediated by safety knowledge and safety motivation9. 
Situational factors are related to safety climate and 
safety leadership10,11

The results explained before were in line with the 
statements of Vinodkumar and Bhasi who found that 
safety management practices had influence on safety 
performance8. Apart from being in line with the theory 
put forward by Vinodkumar & Bhasi, the results of 
this study were also in line with research by Froko et 
al. which found that there was a positive correlation 
between safety climate and safety performance that 
could predict compliance and safety participation12. 
Safety management practices had direct significant 
influence towards safety performance through its six 
indicators consisting of management commitment, 
safety training, worker involvement in solving safety 
problems, safety communication and feedback, safety 
rules and procedures, and safety promotion policies. 
Based on the results, most workers assessed that safety 
management practices and safety performance were 
classified as good. This meant that management had 
maximized the implementation of safety management 
practices in order to improve worker safety performance 
so that work accidents could be avoided. However, even 
though it was dominated by workers with good safety 
performance, management also needs to pay attention 
to workers who had not been able to behave safely by 
assessing aspects of safety management practices which 
still could be improved. 
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Based on the observations result, the safety 
management practices at PT. Masmindo Dwi Area had 
been demonstrated properly based on safety management 
practice indicators. Management commitment indicators 
were shown through the application of the mining 
safety management system and the making of mining 
safety policies. Syamtinningrum suggests that OHS 
management in terms of commitment had a significant 
influence on unsafe behavior13. Safety training 
indicators were manifested through routine training 
for workers including refresher training. According to 
Saputra, workers who received training have a greater 
tendency to act and behave safely while working. 
Involvement of workers in safety at PT. MDA was 
demonstrated through the establishment of the Mining 
Safety Committee which was formed as a safety 
discussion forum for all workers through representatives 
of each department14. Safety communication and 
feedback at PT. MDA was demonstrated through the 
safety induction program, safety talk, pre shift meetings, 
and other safety programs. Geller states that one of the 
factors in behaviour that affects compliance in the safety 
triad theory is communication15. Based on this theory, it 
can be concluded that communication has an influence 
on the obedient behaviour of workers in the aspect of 
safety performance. Then the safety rules and procedures 
indicator were shown through making safety rules such 
as camp rules, standard operating procedures, working 
instructions, etc. However, even though management 
had maxed out the rules, there were workers who violate 
the rules and exhibit unsafe behaviour. The last indicator, 
namely the safety promotion policy. At PT.MDA, this 
indicator considered to be quite good but not optimal. 
This was because the safety reward and punishment 
program had not been implemented properly. Whereas 
Vredenburgh states that safety promotion policies which 
related to safety incentive programs could motivate 
employees to prioritize safety hence their safety 
performance might increase16. Maharja also said that 
reward system in the workplace affects the worker’s 
safety behaviour17.

Besides, Vinodkumar and Bhasi state that safety 
management practices affect safety performance through 
safety knowledge8. This study also shows results that 
were in line with Novi’s research and also research by 
Griffin and Neal which states that safety knowledge 
could mediate the correlation between safety climate and 

safety performance18,19. The significance in this study 
indicates that the good safety management practices at 
PT. MDA causes workers’ knowledge to improve where 
it led to a good safety performance. Safety knowledge 
was strongly related by employees’ knowledge of safety 
procedures that were applied in the company. With 
safety knowledge, workers would be more aware of 
unsafe environments. Having knowledge would tend 
came with the application of attitudes, and this plays an 
important role in reducing the rate of work accidents19 

The results showed that the majority of workers who 
rated safety management practices as good, also had good 
safety knowledge and had good safety performance. 
These results could conclude that if safety management 
practices were maximally implemented through the 
indicators such as management-made commitments 
then socialized to workers, safety trainings that were 
carried out routinely, involvement of workers in safety 
decisions making, good safety communication, rules 
and regulation and safety procedures were well made 
and enforced and also safety promotion policies through 
reward and punishment programs were also maximized, 
hence employees would possess and develop good safety 
knowledge and so in vice versa. In accordance with 
the results of the interview, worker’s knowledge about 
safety was in good category since PT. MDA had several 
OHS programs in improving safety knowledge which 
was also closely related to safety management practices, 
namely safety training and safety communication. 

Conclusion 

As the result that had been presented previously, 
we could conclude that there was a direct and indirect 
effect of safety management practices towards safety 
performance through safety knowledge as an intervening 
variable. Researchers would like to suggest PT. 
Masmindo Dwi Area to increase and maintain workers to 
actively participate in the safety programs, management 
was also expected to increase the socialization of all 
programs related to safety management practices and to 
improve the quantity and quality of safety training for 
new workers as well as the refresher training. 
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Abstract

This study was conducted to find out the effect of different doses of Lipo-6-black fat burner and Caffeine on 
the physiology of parts of the reproductive system of white male rats. The experiment included administering 
the Lipo-6-black fat burner to male white rats orally at concentrations (16.82, 8.41 and 4.20). Mg / kg)for 3-6 
weeks , and also giving Caffeine orally, which is considered one of the main components of the fat burner 
at concentrations (11.42, 5.71, and 2.85 mg / kg) for a period of 3-6 weeks for each concentration. The 
study recorded the presence of weight changes of testis in addition to physiological changes, as it included 
the results of the first experiment were a decrease in in the weights of the testis and the levels of hormones 
(Testosterone, LH, FSH) at the middle and end of the experiment. As for the results of the second experiment, 
, changes in the weight of the testis , and an increase in the hormone levels themselves were observed at The 
middle of the experiment, while at the end of the experiment, no effect on hormones was shown.

Keywords: lipo-6-black, caffeine, fertility, male albino rats
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Introduction

One of the most popular categories of nutritional 
supplements is often referred to as “fat burners” (1). 
Many plants have medicinal importance because they 
contain active substances that are used as medicinal 
substances in human and animal treatments, after 
studying and purifying them. While there are other 
plants that are toxic to humans and animals because they 
contain active toxic substances (2). There are numerous 
studies on the effect of plant extracts or compounds 
isolated from them on the fertility of mammals. Among 
these substances, it may have a negative effect on the 
process of spermatogenesis, and sterility may occur 
(3). Caffeine is one of the most widely consumed food 
ingredients in the world. Every day, millions of people 
around the world use it in drinks and other foods that 
contain caffeine, including coffee, tea and chocolate (4). 
Caffeine in its pure state is in the form of a white powder. 
The bitter taste, and its chemical formula is C8H10N4O, 

its scientific name is 1,3,7-trimethylxanthine (5). 

Methodology

Prepare the doses :

The lipo-6-black fat burner one capsule weighs 
294.5 mg for a person. As for caffeine, an organization 
has defined The US Food and Drug Administration 
(FDA), the daily consumed dose, which was estimated 
at 200 mg / day (6). The amount of a single dose is (0.5 
ml) in two doses per day, noting that the average weight 
of the rat was 250 g. The doses were prepared using the 
following equation: 

X / rat weight = dose given / 100 

Experiment animals: 

In this study, 80 adult white male rats (40 per 
experiment), aged (8-10) weeks, with an average weight 
of about (270-250 g), were used in this study, obtained 
from the Animal House of the Cancer Research Center. 
The animals were placed in plastic cages. And the 
temperature ranged between (22-25 ° C) and humidity 
between (40-60%). 
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Experimental groups: The animals were divided in 
each experiment into four groups (each group contains 
10 animals). In the first experiment, the animals were 
given the Lipo-6-black fat burner with concentrations of 
(16.82, 8.41 and 4.20 mg / kg). In the second experiment, 
Caffeine was administered with concentrations of 
(11.42, 5.71 and 2.85 mg / kg) of aqueous solution of 
both orally.

Blood collection: Blood was collected in two stages 
(three weeks and six weeks) from the experimental 
animals by a heart punctur method. The blood was kept 
in anticoagulant tubes (EDTA tube), then it was placed 
in a cooled centrifuge at a rate of 3000 rpm / minute at 
a temperature of 25◦C for 10 minutes, in order to obtain 
the serum, after isolating the serum in sterile tubes, tests 
were performed to identify the Levels of the following 
hormones (Testosterone, LH, FSH) were done at the 
Biotechnology Research Center / Al-Nahrain University.

Statistical Analysis

The Statistical Analysis System- SAS (2012) 
program was used to detect the effect of difference 
factors in study parameters. Least significant difference 
–LSD test (Analysis of Variation-ANOVA) and T-test 
was used to significant compare between means in this 
study (7). 

 Results and Discussion

Changes in testicular weight:

The results in the ( Exp 1)showed a significant 
increase(p <0.05) in testicular weights of animals treated 
with Lipo-6-black (after 3weeks) compared to the control 
group. At the end of the experiment (after 6 weeks), 
the results showed a significant decrease (p <0.05) in 
testicular weights compared to the control group.Table 
(1). At the six-week period a significant decrease (p 
<0.05) was observed in the weights of the testicles, as 
it was indicated (8) that the gonads are rapidly affected 
by the change in nutrition compared to the glandular 
parts The other. The reason for the decrease in testicular 
weights may be due to the decrease in body weight, and 
this is in agreement with the study )3). In the second 
experiment, the results showed a significant increase 
(p <0.05) in testicular weights of animals treated with 
caffeine during the two periods, as shown in Table (1). 
The reason for increasing the weight of the testicles 
may be an increase in the number of sperm. This is in 
agreement with the study (9) in which it was observed 
that the weight of the testicles and other organs increased 
compared to the control group after administration of 
caffeine. 

Table (1): the effect of lipo 6 black (Exp 1) and caffeine (Exp 2) for period (three and six weeks) on the 
testicular weights of rats, and a comparison of changes between the first and second experiments.

Week Group n
Mean ± SE of Testes weight (gm)

T-test
Exp. 1 Exp. 2

W3

Control 3 1.241 ± 0.006 c 1.251 ± 0.007 c 0.0123 NS

G1 3 1.326 ± 0.001 b 1.258 ± 0.004 bc 0.0159 *

G2 3 1.316 ± 0.006 b 1.275 ± 0.005 ab 0.0155 *

G3 3 1.341 ± 0.001 a 1.291 ± 0.004 a 0.0164 *

LSD value 0.014 * 0.0176 * ---

W6

Control 3 1.458 ± 0.015 a 1.495 ± 0.007 c 0.0275 *

G1 3 1.336 ± 0.001 b 1.520 ± 0.007 b 0.0526 *

G2 3 1.303 ± 0.011 b 1.526 ± 0.001 b 0.0437 *

G3 3 1.193 ± 0.011 c 1.561 ± 0.008 a 0.103 *

LSD value 0.037 * 0.0229 * ---

The means that carries different letters within the same column differs significantly between them. 
n represents the number of animals. * (P≤0.05), NS: Non-Significant 



2626    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The effect on the level of hormones in male rats:

Testosterone:

In the first experiment, the results showed a significant 
decrease(p <0.05) in the testosterone concentration of 
animals .The reason for this is that damage occurs in the 
leydig cells, which leads to a decrease in the level of 
the hormone testosterone responsible for the divisions 
of the cells that make up sperm during the process of 
spermatogensis. The decrease in the concentration of the 
hormone causes damage in these cells. And then damage 
the seminal tubules in general, so damage to the leydig 
cells and the decrease in their numbers have a direct 
effect on the level of the hormone testosterone (10).

In the second experiment, a significant increase (p 
<0.05) was found in the testosterone concentration of 

animals ( three weeks), and it did not show a significant 
difference after six weeks, as shown in the table (2). A 
significant increase was observed (p <0.05) as caffeine 
could have an indirect effect on testosterone through 
its effect on the hypothalamo-pituitary-gonadal system 
(11). This is consistent with what was stated in a study 
(12) which noted the high production of the hormone 
testosterone, which showed the non-toxic effect of 
caffeine and explained its effect on the leydig cells 
depending on the dose. This also agrees with study 
(13,14) which showed that high testosterone is related to 
caffeine. But after six weeks, no significant difference 
was observed in testosterone concentration, and this is 
in agreement with a recent study (15) which noted no 
correlation between Caffeine and testosterone level in 
men.

Table (2): The effect of lipo 6 black (Exp 1) and caffeine (Exp 2) for period (three and six weeks) on the 
Testosterone concentration in rats, and a comparison of changes between the first and second experiments. 

Week Group N

Mean ± SE of Testosterone (ng/ml)

T-test

Exp. 1 Exp. 2

 

W3

Control 3
3.31 ± 0.07

A

3.36 ± 0.05 

c
0.219 NS

G1 3
3.02 ± 0.14 

B

3.70 ± 0.08 

b 
0.437 *

G2 3
2.70 ± 0.02

C

4.01 ± 0.13 

ab
0.530 *

G3 3
2.58 ± 0.02 

C

4.11 ± 0.10 

a
0.549 *

LSD value 0.268 * 0.320 * ---

 

W6

Control 3
4.11 ± 0.11

A

4.18 ± 0.10

a
0.205 NS

G1 3
1.57 ± 0.27 

B

4.18 ± 0.02 

a
0.629 *

G2 3
0.820 ± 0.15

C

4.31 ± 0.02 

a
0..533 *

G3 3
0.413 ± 0.03

C

4.37 ± 0.05 

a
0.518 *

LSD value 0.553 * 0.198 NS ---
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The means that carries different letters within 
the same column differs significantly between them. 
n represents the number of animals. 
* (P≤0.05), NS: Non-Significant 

Luteinizing hormone (LH):

In the first experiment, the results showed a 
significant decrease(p <0.05) in the LH concentration of 
animals during the two experimental periods compared 
to the control group. This may be due to a problem in 
the testicles or due to a problem in the hypothalamic-

pituitary-gonadal axis and thus a deficiency of GnRH, 
which leads to a decrease in the production of LH, which 
subsequently leads to a decrease in sperm formation (16).

In the second experiment, a significant increase 
(p <0.05) was found in the LH hormone concentration 
during the three-week period, and it did not show a 
significant difference in the six-week period as shown in 
the table)3). This is in agreement with a study (11) which 
showed that caffeine did not affect the LH level of male 
rats. 

Table (3): The effect of lipo 6 black (Exp 1) and caffeine (Exp 2) for period (three and six weeks) on the 
LH concentration in rats, and a comparison of changes between the first and second experiments

Week Group N

Mean ± SE of LH (mIU\ml)

T-test

Exp. 1 Exp. 2

 

W3

Control 3
2.76 ± 0.19

A

2.38 ± 0.04

B
0.307 NS

G1 3
2.58 ± 0.18 

Ab

2.63 ± 0.05

B
0.266 NS

G2 3
2.28 ± 0.02 

Bc

3.36 ± 0.21

A
0.521 *

G3 3
2.01 ± 0.09

C

3.44 ± 0.13

A
0.568 *

LSD value 0.461 * 0.4198 * ---

 

W6

Control 3
3.44 ± 0.40 

A

3.45 ± 0.41

A
0.238 NS

G1 3
1.23 ± 0.29 

B

3.68 ± 0.40

A
0.694 *

G2 3
0.473 ± 0.16 

Bc

3.85 ± 0.01 

A
0.736 *

G3 3
0.193 ± 0.01 

C

3.87 ± 0.01

A
0.697 *

LSD value 0.852 * 0.668 NS ---

The means that carries different letters within the same column differs significantly between them. 
n represents the number of animals. * (P≤0.05), NS: Non-Significant 
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Follicle stimulating hormone (FSH):

In the first experiment, the results showed a 
significant decrease(p <0.05) in the FSH concentration 
during the two experimental periods compared to the 
control group.Low levels of FSH are associated with 
either a dysfunction of the hypothalamus or the anterior 
pituitary gland (16). This may be due to the effect of the 
fat burner on these glands and thus the effect of the FSH 
hormone in the adult males treated with the fat burner.

In the second experiment, a significant increase (p 
<0.05) was found in the FSH concentration of animals 
during the three-week period, and it did not show a 
significant difference in the six-week period, as shown 
in the table (4). This is in agreement with a study (9), 
in which an increase in the level of FSH was observed 
in mature male rabbits after exposure to Caffeine for 
four weeks. And study (14) which showed that Caffeine 
had no effect on the FSH hormone in males exposed to 
Caffeine. 

Table (4): The effect of lipo 6 black (Exp 1) and caffeine (Exp 2) for period (three and six weeks) on the 
FSH concentration in rats, and a comparison of changes between the first and second experiments.

Week Group n

Mean ± SE of FSH (mlU\ml)

T-test

Exp. 1 Exp. 2

 

W3

Control 3
2.33 ± 0.02 

A

2.31 ± 0.04 

B
0.206 NS

G1 3
2.53 ± 0.18 

A

2.53 ± 0.07 

B
0.149 NS

G2 3
2.22 ± 0.01

A

3.24 ± 0.18 

A
0.385 *

G3 3
1.79 ± 0.06 

B

3.30 ± 0.17 

A
0.477 *

LSD value 0.318 * 0.429 * ---

 

W6

Control 3
3.31 ± 0.40

C

3.34 ± 0.38

A
0.152 NS

G1 3
1.09 ± 0.29 

B

3.58 ± 0.06 

A
0.746 *

G2 3
0.350 ± 0.15 

Bc

3.74 ± 0.02 

A
0.692 *

G3 3
0.126 ± 0.01

C

3.76 ± 0.02

A
0.603 *

LSD value 0.846 * 0.642 NS ---

The means that carries different letters within the same column differs significantly between them. 
n represents the number of animals. * (P≤0.05), NS: Non-Significant 
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Conculution

As it was shown from the results of the two 
experiments, and after a comparison between them, it 
was found that the fat burner had a negative effect on 
the levels of the following hormones (Testosterone, LH, 
and FSH) and thus affected the function of the testis in 
addition to the effect on the weight of the organ. As for 
caffeine, it did not have a negative effect on the same 
hormones and organ. Therefore, the use of a fat burner 
on male rats led to harmful changes, unlike caffeine.
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Abstract

Background: Rotavirus infection is considered one of the most common causes of acute gastroenteritis 
in children less than 5 years and may be responsible for approximately 5% of all child deaths yearly. It is 
very contagious virus that causes diarrhoea in most babies and young children, vomiting and fever are also 
common. It is transmitted by fecal-oral contact and contaminated surfaces and hands also directly from person 
to person also. Aim of the Study: The current study aimed to study the role of rotaviral infection among all 
the clinically diagnosed children with watery diarrhoea, fever and vomiting detect by RT- PCR technique 
as a cut off molecular diagnosis tool in detection, evaluation the role of some immunological parameters 
in serum of rotaviral infected children act as mediators in immune response like the level of Interleukin-6 
and Interferon gamma by ELISA technique. Patients and Methods: A total of (75) stool samples obtained 
from children <5 years with acute gastroenteritis were randomly collected from Maternity and Children at 
al-Anbar governorate from October 2019 January 2020. Rotavirus and Adenovirus was detected by rapid 
test for stool samples and Rotavirus, Norovirus and Astrovirus detect by real-time polymerase chain reaction 
. 5 ml of blood sample were also obtained to investigated the level of Interleukin-6 and Interferon gamma by 
ELISA technique. Result: Out of 75 enrolled in this study , rapid test rotavirus positive Ag was found in 75 
(100%) and 28(37.3%) was adenovirus positive Ag (as mixed infection). RT-PCR were used for detection 
of viral genome from the total rotavirus result was 72(96.0%) as positive, 46(61.3%), Norovirus 29(38.7%) 
as positive result and Astrovirus 0.0(0.0%) as negative result. From 73 cases have positive rotavirus results, 
Interferon gamma recorded 31(43.1%) as positive results and 19(40.4%) as negative while IL-6 recorded 
21(29.2%) as positive results and 51(70.8%) as negative result.

Key words: Rotavirus, acute gastroenteritis, IL-6, diarrhea 

Introduction

Acute diarrhoea defined as three or more loose of 
liquid or watery stools or at least one bloody loose stool 
within 24 h (1) It is one of the most common diseases in 
both developed and non -developed countries in infants 
and young children (2)

. The incidence of diarrhoea in 
children under 5 years of age in African, Latin American 
and Asian countries is estimated at over 1 billion, with 
approximately3.3 million deaths per year (3). Rotavirus, 
a wheel-like virus with 11 double stranded (ds) segments 

of RNA non-enveloped linear is responsible for acute 
gastroenteritis characterized by the sudden onset of 
watery diarrhoea, fever and vomiting Seven classes 
of rotavirus (A to G) are classified according to VP6 
antigenicity and RNA sequences, Groups A, B and C are 
known to infect populations of humans and animals (4,5,6). 
Rotavirus A is considered one of the most important 
causes of serious acute gastroenteritis in both developed 
and developing countries(7) One out of 67 children under 
the age of 5 in advanced countries are hospitalized for 
rotavirus-related disease at least once (8) Gastroenteritis 
of rotavirus usually occurs in children 6 to 24 months 
of age (9,10,11) Under conditions of low temperature, low 
pH, dry environment and ultraviolet light exposure, the 
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virus can survive, making it easier to live for several 
days. It can also spread through the respiratory tract.
(12,13) Rotavirus is transmitted by airborne droplets or 
through the fecal-oral route, and repeated exposure to 
viruses such as day care centers increases the risk of 
infection(14). In 2009, the World Health Organization 
(WHO) approved the international use of rotavirus 
vaccines in countries ‘national immunization 
programs to help minimize the high disease burden 
associated with rotavirus diarrhoea(15) Two oral live 
attenuated rotavirus vaccines are officially approved for 
widespread use: Rotarix ® a monovalent 
rotavirus vaccine and  RotaTeq™ a pentavalent rotavirus 
vaccine (16,17) It has been shown that both vaccines 
give homotypical and heterotypical safety. The use of 
these vaccines in Europe, Latin America and Africa 
has shown a marked decline in child morbidity and 
mortality due to diarrhoea associated with rotavirus 
(18). By the end of 2014, more than 70 countries had 
introduced rotavirus vaccine into their children’s 
routine immunization programs. There are actually no 
antivirals effective for managing rotavirus disease. To 
prevent or correct dehydration, oral or parenteral fluids 
and electrolytes are given in. The current pillar of acute 
rotavirus gastroenteritis treatment is oral rehydration 
and early introduction of feedings. Several countries that 
have routinely implemented rotavirus infant vaccination 
documented a tremendous impact on severe diarrhoea 
and rotavirus disease requiring hospitalization(19).

Method and Methods

A total of (75) stool samples obtained from children 
<5 years with acute gastroenteritis were randomly 
collected from Maternity and Children at al-Anbar 
governorate from October 2019 January 2020.

Rotavirus and Adenovirus were detected by rapid 

test for stool samples and Rotavirus, Norovirus and 
Astrovirus were detected by real-time polymerase 
chain reaction . 5 ml of blood sample were obtained to 
investigated about level of Interleukin-6 and Interferon 
gamma by ELISA technique.

 Detection of Rota Virus by Rapid Chromatographic 
Immunoassay, the chromatographic immunoassay 
performed to the first method, the SD Rota/Adeno Rapid 
test is a one-step lateral flow ICA that simultaneously 
detects group A rotavirus and adenovirus in stool samples. 
It uses colloidal gold-labeled monoclonal antibodies 
against the capsid protein of gene 6 (VP6) of rotaviruses 
and the hexon surface antigens of adenoviruses. Fresh 
stool sample was added to a tube containing 1 mL of 
diluents, and mixed well. Then, 4-5 drops (approximately 
100-125 µL) of this mixed suspension were added to the 
sample well of the test device, and results were read after 
15 min. All procedures were performed according to the 
manufacturer’s instructions.

 We were extracted RNA of 75 samples according 
to the Magnesia®Viral Nucleic Acid Extraction kit that 
is based on the principle of magnetic extraction method 
using the Fe2O3 magnetic beads coated with cellulose. 

 Samples were stored in clean Eppendorf tub at deep 
freeze; kit of extraction was stored at room temperature 
RT (15-30°C) until the day of the experiment, any 
lyophilized or dissolved substance must be stored at 
-20°C (like carrier RNA, Proteinase K) and wash buffer 
at RT.

Real-time PCR according multiplex RT-PCR for 
detection and identification of viruses causes acute 
intestinal infections in children Rotavirus/Norovirus/
Astrovirus (Sacace Company). 

Results

Table 1: Detection of Rotavirus and Adenovirus Ag by rapid test

Total No. of Patients

Viral infection

Rotavirus Adenovirus Mixed infection

No. (%) No. (%) No. (%)

75 75 (100%) 28 (37.3%) 28 (37.3%)
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As shown in (Table 1), seventy five (75) caeses enrolled in this study , rotavirus positive Ag was found in 75 
(100%) and 28(37.3%) was adenovirus positive Ag (as mixed infection) detected by rapid test. 

Table 2: Level Of Interferon gamma in patient with Rotavirus infection

Total No. of Patients

Interferon gamma level

Positive Negative

No. (%) No. (%)

75 32(42.67%) 43 (57.33%)

The distribution of positive and negative result of Interferon gamma with respect to rotavirus Ag positive results 
is represented in Table 2. The table shows that 32(42.67%) of all positive rotavirus cases recorded positive interferon 
gamma result and 43(57.33%) recorded negative interferon gamma result. 

Table 3: Level of Interleukin-6 in patient with Rotavirus infection

Total No. of Patients

IL-6 level

Positive Negative

No. (%) No. (%)

75 24 (32%) 51 (68%)

  The distribution of positive and negative result 
of Interleukin-6 with respect to rotavirus Ag positive 
results is represented in Table 3. The table shows that 
24(32%) of all positive rotavirus cases recorded positive 
IL-6 result and 51(68%) recorded negative IL-6 result. 

 A single and combined viral infections was recorded 

in the presented study, the highest rate of infection 
72(96.0%) was recorded with Rotavirus alone as show 
in (Figure 1). This percentage is substantially larger than 
any other percentages of infection. The next percentages 
were for Norovirus it was 29(38.7%) (Figure 2). and 
Astrovirus infection recorded (0.0%) (Figure 3).

Fig. 1 : Optics Graph of RT-PCR – Human Rotavirus Results Using HEX and FAM Fluorescent Stain. 

According to primary curve = 20.94 and threshold = 75.839.
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FAM Positive Control threshold =9.877, ct= 44.5

FAM Negative Control threshold =9.877, ct= no ct. 

Fig 2: Optics Graph of RT-PCR – Human Norovirus Results Using HEX and FAM Fluorescent Stain. 

According to primary curve = 38.56 and threshold = 60.231.

FAM Positive Control threshold =9.877, ct= 44.5

FAM Negative Control threshold =9.877, ct= no ct. 

Fig 3 : Optics Graph of RT-PCR – Human Astrovirus Results Using HEX and FAM Fluorescent Stain. 

According to primary curve = no c.t and threshold 
= 40.446.

FAM Positive Control threshold =40.446, ct= 27.59

FAM Negative Control threshold =40.446, ct= no 
ct. 

Discussion

 Rotavirus is still the main cause of diarrhea in 
children. The World Health Organization has indicated 
that more than half a million children under the age 
of five face death as a result of contracting rotavirus, 
and most of them are from poor countries (20). These 
results are similar to many studies that show the same 
incidences that Rotavirus infection a main cause of 
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gastroenteritis(21). The sample of real time data were 75 
admitted cases. the highest rate of infection 72(96.0%) 
was recorded with Rotavirus alone as show in (Figure 
1). This percentage is substantially larger than any other 
percentages of infection. The next percentages were for 
Norovirus it was 29(38.7%) (Figure 2). and Astrovirus 
infection recorded (0.0%) (Figure 3). Most of the admitted 
cases approximately 65(87%) <= 15 months , whereas 
8 (10%) cases age from 6 – 29 months were above 30 
months 2 ( 3%) cases. , there was a many studies similar 
to this results (22). In this context, sensitivity of RT-PCR 
techniques is found to be equals to 0.947 and specificity 
equals to 0.935.It seems that this test is very accurate 
in detecting the positive and negative case. Co-infection 
were recorded in some patients and the highest rate of 
co-infection was recorded with rotavirus and Norovirus 
infection. Adults who had Rotavirus as children typically 
develop a lifelong immunity to it, but with Norovirus the 
patient may have repeated infection with the age because 
Norovirus have highly mutant. However, infection with 
Norovirus can combined with or without fever while, co-
infection with Rotavirus and Norovirus had differences 
in the degree of fever and intensity of diarrhea and 
vomiting and frequency of symptoms (23). Our design 
study also provided a useful way to descriptive the T- cell 
subset secretion to Interferon gamma cytokines. Aging is 
associated with a decline immune function, IFN-gamma 
is important immune deviation related cytokines and 
according to our results age group <= 15 months show 
high positivity in the level of IFN-gamma which decline 
with increasing of age. Human IFN-gamma inhibited 
adenovirus multiplication in vitro and prevent viral 
adsorption and penetration (24). This study examined the 
association between serum IL-6 and disease severity in 
children and involved in both Rotavirus and Norovirus. 
There were significant correlation between the severity 
of illness with rotaviral infection and IL-6 levels, it show 
a significant discriminating ability between rotavirus 
and Norovirus infection (25,26). The table 2 shows that 
24(32.%) was found with positive interleukin-6 , 51( 
68%) was found with patient with negative interleukin-6.
these results are similar to many studies that show the 
role of hnterleukin-6 in patient with Rotavirus infection 
(27,28). To study the variation and significant of serum 
interferon gamma level in children with Rotavirus 
enteritis, there was significant correlation between 
serum IFN-Y and gender. Serum IFN-Y associated with 

the severity of Rotavirus enteritis and have protection 
effects against acute Rotavirus infection at the early 
stage (29,30).

Conclusions

Children are more affected with Rotaviral infection 
than adults and high incidence of infection is found in 
winter and spring, In this study there is no significant 
correlation between Rotavirus Ag and IFN-Y, but there 
is acorrelation between Rotavirus Ag and IL-6. Others 
viruses can cause acute gastroentritis like Norovirus, 
Adenovirus and Astrovirus.
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Abstract

In order to investigate the physiological-protective effect of sage tea (Salvia officinalis L.) through its role 
in lipid profile regulation in male laboratory rats, current research has been carried out. In this study, sixty 
albino male laboratory rats (100-160 g) and older rats (4-7 weeks) were used. Based on the experimental 
nature of the study, animals were randomly divided into three main groups (six rats per group), a control 
group was considered to be the first group to be fed on a standard diet, and a 28-day atherogenic diet group 
was considered to be the second group to be fed on a standard diet (A). And the other group (B) (including 
subgroups) were previously fed 28 days on an atherogenic diet; oral administration was conducted as 
follows: the third group (B) included subgroups (B1) and (B2) administered 14 and 28 days of sage tea (S. 
officinalis) (0.086 mg/kg body weight) respectively. The measurement of changes in body weight and liver 
function enzymes (ALT, AST and ALP) and liver organ histopathology trials was done.In the results of the 
study, a significant increase (p ≤ 0.05) in the body weight of rats fed a high-fat diet (HFD) (group A) was 
seen compared to the control group fed a standard diet. Although body weights in The other groups were 
reduced in the sage tea treated group ( group B), the findings of the test of liver function enzymes in animals 
fed on an atherogenic diet (group A) revealed a substantial increase (p ≤ 0.05) in the level of the ALT enzyme 
associated with the non-changeable rate of the enzymes (AST) and (ALP), although they revealed a mild 
elevation relative to the control group. a slight decrease in all serum liver enzyme levels without significant 
difference in all experimental treatments (groups B) for both periods of 14 and 28 days. In relation to 
group (A), the increase and stabilization of liver enzyme levels at normal levels relative to control group 
values was reported, especially in the long term (28 days). In addition, histopathological examinations in 
the present sample showed histological changes in the liver organ compared with the control group due 
to feeding on a high fat diet (group A). These changes include blood vessels congestion, fat accumulation 
of liver connective tissue. In animals treated with sage tea (group A), a microscopic analysis of the liver 
showed typical histological characteristics with less fat deposition and minimal changes in histo-structural 
characteristics relative to the atherogenic diet group of animals. This indicates that improvement has 
been associated with long-term therapy (28 days). In conclusion, in reducing the functional performance 
and normal histological characteristics of long-term treatment-related liver and kidney organs, sage tea 
administration has an important synergistic protective role (28 days).

Keyword: Saliva officinalis L (sage tea); biochemical; pathological changes; fat diet

Introduction

Salvia officinalis is a family plant that consisted of 
over 900 species around the world. It is native to the 
Mediterranean and Middle East areas, but has now 

become internationally naturalized [1]. In common 
medicine, S.officinalis has been used to treat different 
types of diseases, such as epilepsy, ulcers, gout, 
rheumatic inflammation, dizziness, tremor, paralysis, 
diarrhea, hypercholesterolemia and hyperglycemia [2]. It 
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has been shown that the administration of S.officinalis 
extract stimulates memory in rats and has an important 
effect on the treatment of Alzheimer’s disease in relation 
to both primary and secondary cardiovascular disease 
prevention [3]. The beneficial effect of S.officinalis may 
be correlated with the presence of flavonoids in the herb 
for dyslipidemia. The current study shows that such 
biochemical studies are conducted, such as parameters of 
liver function, include: Alanine aminotransferase (ALT) 
is referred to as Glutamate-Pyruvate Transaminase 
because transaminase occurs at relatively high levels in 
the heart and liver tissues, the damage to these organs 
leads to transaminase leakage into the blood serum, 
and the measurement of the concentration of various 
transaminases in the blood serum is used to measure the 
degree of damage to the heart and liver [5].

     Glutamate Transaminase oxaloacetate, also referred 
to as aspartate aminotransferase (AST), is predominantly 
found in the liver but is also present in red blood cells, 
heart cells, muscle tissue, and other tissues, such as the 
pancreas and kidneys [6]. In drinking sage tea, the liver 
enzymes ALT and AST are hepatocellular markers that 
do not cause hepatotoxicity and do not induce other 
adverse effects [7]. Herbs are capable of reducing serum 
transaminase levels, affecting hepatic histopathology 
and curing any chronic liver disease. Bifidobacterium 
Probiotic is also used to increase enzymes in the liver 
and to avoid liver cirrhosis [9]. An active enzyme, 
alkaline phosphatase (ALP), is useful for diagnosis 
and clinical evaluation and also is determined in both 
healthy individuals and patients. Alkaline phosphatase 
is available in most human tissues, including the bone, 
stomach, kidney, liver, placenta and white blood cells 

[10]. Damage to these tissues contributes to the release 
of ALP into the bloodstream, blood testing may detect 
elevated levels, and certain medical conditions are 
associated with elevated alkaline phosphate [11]. In the 
case of those with obesity and cardiovascular disease 
(CVD), elevated alkaline phosphatase enzyme levels 
have been found, a study has recorded that higher serum 
alkaline phosphatase levels have been reported in obese 
than in non-obese patients, and the link between alkaline 
phosphatase and obesity is still being tested [12]. Kidney 
disease has been associated with high ALP levels 
[13]. 

Material and Methods

Design of experimental study

Sixty healthy male albino rats were randomly 
divided into the following three groups:

- First group: a control group fed for 28 days on a 
standard diet.

- Second group (A): an atherogenic group fed for 28 
days on an atherogenic diet.

-Third group (B): fed for 28 days on an atherogenic 
diet and then split into two subgroups:

- Treatment category (B1): Treated with a single 
oral dose (0.086 gm / kg B.W.) of sage tea consumed 
every day at an equivalent volume (1 ml)

For 14 days, depending on the body weight of the 
rats.

-Treatment group (B2): Treated a single oral dose of 
sage tea (0.086 gm / kg B.W.) with an equivalent volume 
(1 ml) every day for 28 days based on the body weight 
of rats.

Animals

In the current research, healthy adult male Wistar 
strain albino (Rattus norvegicus) (2-4months old) 
ranging between 120 and 160 gm was used. Rats 
obtained from the Department of Biology, College of 
Science / University of Baghdad, Iraq, animal house. 
Clean cages and wood shavings were placed on and 
sterilized by 70 percent ethanol with perfusion cleaning 
bottles on a routine basis. The animals were adapted 
for one week before the starting of the experiments to 
their new living environment. The rats were housed in 
a temperature-controlled room with a 12-hr light / dark 
schedule at 20 ± 2 ° C during this duration and all the 
experimental time. Then they were given tap water and 
libitum was added to a standard diet.

Standard and atherogenic diet

In this analysis, the standard and atherogenic diets 
used as feed for male laboratory rats were prepared 
according to the method [14] with standard composition.
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Blood samples

Blood was collected by heart puncture using a 
disposable syringe(5ml) and then left for coagulation 
at room temperature, after that the clotted blood was 
centrifuged at 3000 RPM for 10 minutes, then the 
serum was collected and stored at (-20 C) until serum 
biochemical analysis and obesity biomarkers were used 
for measurement [15].

Methods:

1-Preparation of sage tea drinking (S. officinalis 
L.) with traditional dose

In Babil Province, Iraq, dry sage Salvia officinalis 
L. was purchased from a common market. Traditional 
sage tea preparation includes boiling 4 gm of dry sage 
aerial parts in 300 ml of distilled water and left for  
boiling and then allowed to cool for a period of (5-10) 
minutes at room temperature, then filtered with gauze 
as described [16]. The sage tea was made as a drink by 
boiling 6 gm in it above manner in the present study . In 
each experiment, filtered sage tea drinking was delivered 
orally to rats based on the acceptable body weight of rats 
by using a stomach tube of equivalent volume (1 ml) at 
a dosage of sage tea (0 .086 gm / kg B. W.)

2-Body weight

The total body weight of male rats for both groups 
were reported daily until it was obtained by electrical 
balance during the 14 and 28 day periods of each 
experiment.

3- Test for enzymatic liver function

Assay of -Aspartate aminotransferase (AST)

In this analysis (AST), the kit supplied by 
Cobas111(USA) was determined.

Assay -Alanine aminotransferase (ALT)

(ALT) determined by the Cobas111(USA) supplied 
kit.

- Assay for alkaline phosphatase (ALP)

(ALP) determined by the Cobas111(USA) supplied 
kit.

4- Study in Histopathology

Histopathological studies on the liver of rats were 
performed in accordance with measures that identified 
by [17].

Result and Discussion

The effect on body weight

The current study has shown that body weight 
improvements in the control, atherogenic and other 
treatment groups are shown in figures (1 to 3).

Figure (1) shows improvements in the control body 
weight (gm) and atherogenic (A) groups after feeding 
for 28 days on standard and atherogenic (high-fat) diets, 
respectively. The atherogenic group’s rat body weight 
was slightly improved (p ≤ 0.05) compared with the 
control group. This finding is also in line with the findings 
of [18], [19],[20], [21], which demonstrated a significant 
increase in body weight after high-fat diet rats were fed. 
A positive association was observed between the level 
of dietary fat and body weight / fat gained in both rats 
[22] and mice [23]. This result may will be attributed to 
the intake of a diet rich in fat that contributes to increase 
fatty tissue and hyperplasia of body mass. Because of 
the unique functions of certain fatty acids that have 
different metabolic activities, dietary fat composition 
can interfere in the development of obesity, which can 
alter both fat oxidation and deposition rates, resulting 
in changes in body weight and/or composition [24]. 
Alteration in both fat oxidation and deposition rates, 
resulting in changes in body weight and/or composition 

[24].The mean body weights of both sage tea groups (B1 
and B2) treated with a single oral dose of sage tea (S. 
officinalis L.) for 14 and 28 days, respectively, as shown 
in figures (1) The body weight of the rat groups (B1 and 
B2) after 28 days of atherogenic diet was specifically 
decreased with non-significant variations (p ≥ 0.05) after 
14 days of treatment with sage tea (Figure 3-2) and 28 
days (Figure 3) compared to the day of pre-treatment 
(Figure 3). Our reports were equally consistent with the 
results [25],[26] .

 This decreased body weight may be explained by 
the fact that drinking sage tea is the easiest herb tea 
and the safest way to keep the body healthy and may 
demonstrate improvement in the nutritional status of the 
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animal by decreasing body weight. Sage tea (S. offi cinalis) has therefore been used to regulate fat absorption and has 
been described as an effi cient way to minimize body weight and obesity [27] . As anti-obese ingredients, the inhibitory 
effects of S.offi cinalis and its isolated active ingredients such as carnosic acid and carnosol (diterpenes) on pancreatic 
lipase function and lipid digestion have been investigated by suppressing serum triglyceride (TG) elevation, reducing 
body weight gain and obesity[28] .

Figure (1): Body weight (gm) of group (B2) after treated with a single orally dose of sage tea (S. offi cinalis L.) 
for 28 days. 

The effect of atherogenic diet on liver enzymes

Animals feeding on an atherogenic diet for 28 days 
reported a signifi cant elevation (p<0.05) in alanine 
aminotransferase (ALT) activity in serum liver function 
enzymes relative to control animals feeding on a standard 
diet. Although serum levels of aspirate aminotransferase 
(AST) and alkaline phosphatase ( ALP) were not 
signifi cantly altered (p ≥ 0.05), the liver enzyme activity 
was marginally higher than those of control animals 
(table 1).

In current work, the serum elevation of the activity 
of hepatic enzymes was consistent with a study [29] 

which observed elevated levels of high fat diet among 
experimental groups. In experiments that were carried 
out , a similar elevation of hepatic enzymes was observed 
[30] . The same elevation as studied in human adults in 
the United States [31There is also a poorly understood 
pathway contributing to the formation of hepatic 
steatosis, often characterized by excess lipid deposition, 

hepatic damage, and dyslipidemia. Studies also shown 
that the liver is susceptible to secondary insults, such as 
those induced by oxidative stress, which will accelerate 
the development of hepatic steatosis to NAFLD [29], a 
more debilitating and advanced level of non-alcoholic 
liver fat disorder. NAFLD can result from the consistent 
consumption of a diet rich in saturated fats over a long 
period of time. Non-alcoholic fatty liver disease is a 
general concept that encompasses a variety of liver 
diseases from fatty liver and steatosis to non-alcoholic 
steatohepatitis (NASH), a disorder that may lead to liver 
disease at the end of the stage. The most prevalent cause 
of chronic liver disease (CLD) is non-alcoholic fatty 
liver disease, and its prevalence is growing globally [32].

The effect of sage tea on: Serum alanine 
aminotransferase (ALT) level

Tables (1 and 2) showed the values of ALT hepatic 
enzyme activity anticipated after 14 and 28 days of sage 
tea treatment. In the control group (B1: 82.00±3.08), 
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the hepatic enzyme ALT showed a negligible decrease 
in non-significant (p ≥ 0.05) control periods of 14 days 
and 28 days (B2: 78.33±2.79) relative to group (A) 
(87.00±2.89 U / I). As a consequence, this reduces the 
activity of ALT within the standard serum range.

-Serum aspirate aminotransferase (AST) level

As shown in Table ( 1 and 2), the serum activity of 
the liver enzymes ASL and ALP showed a statistically 
non-significant difference (p ≥0.05) on days 14 and 28, 
but also not significantly lower than the atherogenic 
group (A) of all treatment groups for sage tea.

-Serum alkaline phosphatase (ALP) level

Similarly, ALP hepatic enzyme serum showed 
a statistically non-significant difference (p ≥ 0.05) 
between both the 14th and 28th days in all sage tea 
treatment groups, but also not significantly lower than 
the atherogenic group (A).

In the current research, the consistent decrease in 
serum hepatic enzyme levels (ALT, AST and ALP) in 
all treated rats attributed to herbal sage can probably 
be due to the presence of polyphenols. For instance, 

the two most representative phytochemicals present 
in S are rosmarinic acid and luteolin-7-glucoside. 
Extract of officinalis (tea sage) as described in [16]. The 
protective effect of S. officinalis decrease the release 
of enzymes ALT, AST and ALP from hepatocytes 
and then reduce their levels in blood [16],. It has been 
noticed that drinking S. Officinalis tea enhanced the 
antioxidant status of the liver in mice and rats, where, 
among other things, increased activity of liver enzymes 
was observed, protective effects of drinking sage tea 
against free radical formation, as well as the function 
of S. Officinalis can enhance biochemical parameters 
due to the activity of antioxidants[33], who found that 
the aqueous extract of S. officinalis inhibit the product 
of lipid peroxidation Malondialdehyde (MDA) in brain 
and liver of rats, besides the extract caused significant 
increase in glutathione -S- transferase and glutathione 
reductase in rat liver. However,[34] it was suggested that 
the methanol extract of sage showed complete safety for 
liver and kidney functions. Thus, the current findings 
revealed that normal serum hepatic enzymatic efficacy 
was approved for marked safety administration of sage 
tea.

Table (1): Liver function enzymes levels of control, atherogenic (A), and treated group (B1) for 14 days in 
laboratory rats.

Parameter
U/I

Group

Control A B1 B2

ALT
78.50 ± 2.92

a

87.00 ± 2.89

b
82.00 ± 3.08

ab

78.33 ± 2.79

ab

AST
77.00 ± 2.57

a

84.00 ± 2.78

a

80.00 ± 2.28

a

77.83 ±2.51

a

ALP
195.67±10.89

a

100.67±2.64

a

95.00 ±1.29

a

92.50 ± 1.34

a

Data = Mean ± S.E.M. (n= 6 rats in each group) ; Control group: fed on standard diet for 28 days;Group (A): fed 
on atherogenic diet for 28 days ;Group B1: Received a single orally dose of sage tea (0.086 gm/kg B.W.) daily for 14 
days ;Mean with different superscripts are different significantly (p <0.05) ;Group B2: Received a single orally dose 
of sage tea (0.086 gm/kg B.W.) daily for 28 days.
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Histopathological study

Liver  

A clear hepatocyte radically arranged as cords 
or sheaths around central veins inside the portal 
lobule sinusoids were very clear between the cords of 
hepatocytes composed of endothelial and kupffer cells 
(figure 2a and b) in the present histological analysis of 
hepatic tissue in the normal group fed with a normal 
diet. The histological light microscopic analysis in the 
atherogenic group (rats fed a high-fat diet for 28 days) 
which shows certain changes in the liver structure, 
including congestion of the blood vessels and deposition 
of fat in the connective tissue between the lobules (figure 
3 a and b), This observation was consistent with many 
studies that indicated that atherogenic diet induced 
fatty liver and hepatotoxicity[35,36] that suggested that 
hepatic tissue modifications were induced by a high 
cholesterol diet. In addition, other studies [37] indicate 
that atherogenic diets in rats with obesity have developed 
fatty liver disease. High cholesterol diets also contribute 
to inflammatory infiltration [38]. In addition, several 
studies have shown that histopathological changes in the 
liver are caused by oxidative stress resulting from high-
fat dietary intake [39].

Poor accumulation of fat in liver tissue in animals 
were previously fed with an atherogenic diet and treated 
with oral administration of sage tea for 28 days in rats. 
Hepatocytes, sinusoids and kupffer cells tended to have 
normal status (figure4).  In a microscopic analysis of 
liver tissue after once daily oral administration of sage 
tea drinking at a traditional single dose (0.057 g / kg 
B.W.) for 28 days, appreciably normal liver section 
characterized by simple congestion of the central hepatic 
vein, with simple dissociation of the granules, increased 
liver inflammation using sage extract in obese animals 
was shown. Antioxidant activity and elimination of 
reactive oxygen species may be the therapeutic effect 
of sage extract; S.officinalis extract may effectively 
improve liver damage. Reduced lipid peroxidation 
and strengthened hepatocyte defences against reactive 
oxygen species could be due to the defensive properties 
of sage extract. Therefore, current work objectively 
supports the use of this herbal plant as an alternative 
treatment for liver diseases in conventional therapies. 
This will support research indicating that Salvia species 
may potentially offer novel natural therapies for the 
relief or cure of many serious and life-threatening 
diseases such as depression, dementia, obesity, diabetes, 
lupus, heart failure, and cancer, in addition to treating 
minor common diseases [28].

Figure (2):  (a) Light microscopic image (cross-section) of central vein (CV) control group liver tissue; 
endothelial cells (EC) and hepatocyte(KC) kupffer cells  (b) microscopic section of the liver tissue of control 

group which  showing normal hepatic lobule (NL) and central vein (CV) (H and E 100x).
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    In addition, related findings have been reported 
[40], indicating that the beneficial effects of Rosmarinus 
officinalis L. on obesity and related dysfunction of lipids. 
Rosmarinus officinalis has been shown to suppress 

weight gain and obesity-induced steatosis of the liver 
during high-fat feeding. It also acts as a potential 
active ingredient for reducing weight gain and avoiding 
obesity-related hepatic lipid accumulation.

Figure  (3): (a) Light microscopic image (cross-section) of the liver tissue of atherogenic group (A) which 
showing fats deposition in the arteriole tissue (FT); sinusoids (S); venule (V) ;  arteriole (A) and  hepatocyte 
(H);(b): Light microscopic image (cross-section) of the liver tissue of atherogenic group (A) which showing 

degenerative( fatty change) of hepatocyte fat tissues DH (H and E 400x).

Figure (4): Light microscopic image (cross-section) of the liver tissue after treatment with sage tea for 28 
days (group B2) which showing less fat tissue; hepatocyte (H) and kupffer cells (KC) (E and H 100x).
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Conclusion

The administration of sage tea has an important 
synergistic protective role in reducing the functional 
efficiency and keeping normal histological characteristics 
of the liver organ associated with long-term therapy, 
concluded from current work (28 days).
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Abstract 

Background: Ageing populations are a global phenomenon public health concerns in developed and 
developing countries. 

Method: A cross-sectional study was conducted among 1,226 persons aged 60 and older using multistage 
stratified systematic sampling from twelve districts in four provinces of the Northeast of Thailand. 

Results: Overall, participants were female (62.97%), the average age was 70.28 ± 7.44 years, and the vast 
majority only completed elementary school (81.41%). Most commonly, participants did not work (40.86%). 
49.27% of participants had moderate active aging (active aging index: AAI was 0.69). The majority (72.19%) 
of the sample had limited health literacy and 42.09% of participants had a good quality of life.

Conclusion: Almost two-thirds of the elderly had active ageing in low to moderate levels, almost three-
quarters of the elderly had limited health literacy and less than half of the elderly had a good quality of life. 
Appropriate strategies on quality-of-life development project able to live with potential parallel with health 
management for promoting health literacy. 
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Introduction

The world’s population is growing older, with 
persons over age 65 being the fastest-growing age 
group. By 2050, one in six people in the world will be 
over age 65 (16%), up from one in 11 in 2019 (9%). 
In 2018, for the first time in history, persons aged 
65 or above outnumbered children under five years 
old. The number of persons aged 80 years or over is 
projected to triple, from 143 million in 2019 to 426 
million in 2050. Low levels of fertility combined with 

increased longevity ensure that populations in virtually 
all countries and areas are growing older [1]. Thailand, 
a middle-income country and becoming aging society, 
the proportion of the elderly population (60 years and 
over) in 2020 was 12 million, representing 18 percent, 
increasing to 20.42 million, 31.28 percent in 2040, 
while the working age population (15-59 years) tended 
to decline. From 43.26 million, or 65 percent in 2020 
to 36.5 million, or 56 percent in 2040. The National 
Economic and Social Development Council expects in 
the next 20 years, Thailand will have 31 percent of the 
elderly, the dependence ratio is more than half of the 
working age. While the government raised “The Aged 
Agenda” is a national agenda that emphasizes the need 
for the elderly to have jobs, to have savings, to be healthy 
and to live with dignity [2]. Northeast of Thailand has 
highest number of elderly people [3]. Living longer and 
maintaining a better quality of life (QOL) is a challenge. 

DOI Number: 10.37506/ijfmt.v15i3.15704
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The QOL is an important indicator of a healthy life in 
older age. The World Health Organization (WHO) 
established the concept of active ageing in 2002 as a 
concept that represents the well-being of the elderly and 
is a goal for improving their quality of life. That is to 
maintain the active role of the elderly in society, with the 
optimizing opportunities for health, social participation, 
and security [4]. Health literacy is increasingly important 
in public health research [5] and is widely recognized as 
an important factor in relation to behavioral and health 
outcomes [6]. Research on health literacy in Thailand has 
been scarce. Previous studies focused on measuring the 
level of health literacy [7]. There is also lack of evidence 
on active aging, health literacy and QOL among elderly. 
Therefore, the study of active aging, health literacy and 
QOL is needed and would contribute to improving their 
quality of life. 

Methods 

Study Design and Population: This cross-sectional 
study was conducted among elderlies in the Northeast 
of Thailand between June and October in 2020. Twelve 
districts in four provinces were randomly selected by 
multistage random sampling. The inclusion criteria 
were: 1) 60 years old and over, 2) well communicate. 
Participants who got the psychiatric illnesses were 
excluded. The survey using face-to-face interviews, 
which took approximately 30 minutes each. In total, 
1,226 elderly participants were included in the final 
analysis. A try-out was conducted to test the reliability 
the questionnaire. The Cronbach’s Alpha was 0.97 for 
active aging factor, 0.98 for health literacy factor and 
0.96 for WHOQOL-BREF-THAI questionnaire. The 
questionnaire included closed ended questions in four 
parts:

Part I: Sociodemographic factors were gender, age 
(in years), marital status, education level, occupation, 
household income (Baht per month, where 1 US$ = 
29.9 Baht in February 2021), smoking status, alcohol 
consumption and disability.

Part II: Active ageing questionnaires was used 
to measure three dimensions of active ageing, which 
included health, social participation, and security [8]. Total 
scores of Active Ageing Index (AAI) were calculated 
by using all the participants. AAI was calculated using 
a weighted score for each active ageing dimension by 

the formula: AAI = 1/3 health index + 1/3 participation 
index + 1/3 security index [9-11] where scores ranged 
from 0 to 1. The AAI score can be categorized into three 
levels as follows ≤0.5 at low level, between 0.51 and 
0.79 at moderate level, and ≥0.8 at high level [12].

Part III: HLS-EU-Q47 instruments which developed 
by eight European countries was used to measure health 
literacy. HLS (EU) comprises 47 questions and the 
responses are recorded according to a Likert-type scale 
with 4 responses, scored from 1 (very difficult) to 4 
(very easy). The minimum possible test score is 47 while 
the maximum is 188 and then the scores are converted 
to percentages. Health literacy score can be categorized 
into four levels as follows: ≤50% inadequate, 51-66% 
problematic, 67-84% sufficient and ≥85% excellent 
health literacy. To detect vulnerable groups, inadequate 
and problematic levels can be combined to a single level, 
called limited health literacy (≤66%) [13-14].

Part IV: The 26-item WHO QOL questionnaire 
(WHOQOL-BREF) was used to measure QOL [15]. The 
Thai version, WHOQOL-BREF-THAI is composed 
of 26 items for evaluating four dimensions of QOL 
including physical, psychological, social relationships 
and environmental to assess QOL over the previous two 
weeks. The responses are recorded according to score 
from 1 to 5 on a response ordinal scale, with higher 
scores indicating a higher QOL, the sum score ranged 
from 26 to 130 (26-60 poor QOL; 61-95 normal QOL; 
and ≥96 good QOL) [16].

Statistical Analysis

Descriptive statistics including frequency and 
percentage were used to describe categorical data, 
whereas mean and standard deviation were used for 
continuous data. All data were analysed using the 
STATA program version 15.0 with rights from the 
Faculty of Public Health, Khon Kaen University. 

Results

Sample Characteristics: The elderlies had average 
age at 70.28 years old (S.D.=7.44). About two-thirds of 
them were female (62.97%). Most of them were married, 
and completed elementary school (59.54%, 81.41%, 
respectively). 40.86% of participants did not work with 
median income of 6,000 Baht per month (min: 600 Baht, 
max: 125,000 Baht). 
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Active Aging: The most common level of active 
ageing was moderate (49.27%), with a score 0.69. 
followed by high (32.79%) and Low (17.94%). In each 
dimension found that the health showed the highest score 
of 0.71, the security score was 0.69, and participation 
had the least score of 0.68 as shown in Table 1. 

Health Literacy: In terms of health literacy, around 
half (50.90%) of the sample was categorised as having 
problematic health literacy. Using the dichotomous 
categorisation, the majority (72.19%) had limited health 
literacy with a mean score of 113.85 ± 24.80. In each 
dimension found that 1) the access, more than fourth-
fifth (80.51%) of the sample was limited health literacy, 
2) the understand, more than half (53.02%) of the sample 

was adequate health literacy, 3) the appraise, around 
third-fourth (70.47%) of the sample was limited health 
literacy and 4) the apply, more than half (56.77%) of the 
sample was adequate health literacy as shown in Table 
2.

QOL: Overall, the mean QOL score was 84.36± 
16.34 with 45.51% considered as having a normal 
QOL (45.51%) followed by good QOL (42.09%) and 
poor QOL (12.40%). Similarly in four dimensions 
of QOL having a normal QOL, However, was found 
that the psychological showed the highest (42.90%) 
of the sample having a good QOL followed by the 
environmental (32.22%), the physical health (25.29%) 
and Social relationships had the least (5.87%) of the 
sample having a good QOL as shown in Table 3. 

Table 1. Active ageing dimensions (n=1,226)

Active ageing 
dimensions

Number (%)
AAI scores Level

High Moderate Low

Health 429 (35.00)
584

(47.63)

213

(17.37)
0.71 Moderate

Participation 423 (34.50)
560

(45.68)

243

(19.82)
0.68 Moderate

Security 383 (31.24)
650

(53.02)

193

(15.74)
0.69 Moderate

Overall 402 (32.79)
604

(49.27)

220

(17.94)
0.69 Moderate

Table 2. Health literacy dimensions (n=1,226) 

Health Literacy 
dimensions

Number (%)

Excellent Sufficient Problematic Inadequate

Adequate Limited

Access 
42 

(3.43)
197 (16.07)

237 

(19.33)

750

(61.17)

239 (19.49) 987 (80.51)

Mean±S.D. (Min:Max) 25.72 ± 8.94 (13:52)

Understand 172 (14.03) 478 (38.99)
370 

(30.18)

206 

(16.80)

650 (53.02) 576 (46.98)

Mean±S.D. (Min:Max) 29.56 ± 6.61 (17:44)

Appraise 
70

(5.71)
292 (23.82)

416

(33.93)

448 

(36.54)

362 (29.53) 864 (70.47)
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Mean±S.D. (Min:Max) 28.24 ± 7.41 (16:48)

Apply 216 (17.62) 480 (39.15)
400 

(32.63)

130 

(10.60)

696 (56.77) 530 (43.23)

Mean±S.D. (Min:Max)30.33 ± 6.93 (12:44)

Overall 
66 

(5.38)
275 (22.43)

624 

(50.90)

261

(21.29)

341 (27.81) 885 (72.19)

Mean±S.D.(Min:Max) 113.85 ± 24.80(63:188)

Table 3. Quality of life dimensions (n=1,226) 

QOL dimensions Number Percentage

Physical health

Good (27 – 35 scores) 310 25.29

Normal (17 – 26 scores) 495 40.37

Poor (7 - 16 scores) 421 34.34

Psychological 

Good (23 – 30 scores) 526 42.90

Normal (15 – 22 scores) 645 52.61

Poor (6 - 14 scores) 55 4.49

Social relationships

Good (12 – 15 scores) 72 5.87

Normal (8 – 11 scores) 984 80.26

Poor (3 - 7 scores) 170 13.87

Environmental

Good (30 – 40 scores) 395 32.22

Normal (19 – 29 scores) 678 55.30

Poor (8 - 18 scores) 153 12.48

Overall 

Good (96 – 130 scores) 516 42.09

Normal (61 – 95 scores) 558 45.51

Poor (26- 60 scores) 152 12.40

Mean±S.D. = 84.36± 16.34, Min:Max (44:130)
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Discussion

Almost two-thirds of participants (65.3%) had active 
ageing in low to moderate levels, which was consistent 
with previous studies in 2006 [9], 2016-2017 [17,11] and 
2019 [10]. The increased age, physiological changes 
occur, and the risk of chronic disease rises. Furthermore, 
as people age, they are more likely to experience several 
conditions at the same time (multimorbidity) [18]. One-
third of Thai seniors are low income, relying primarily 
on allowance income is not enough, the employment of 
the elderly is low and participation in elderly group/club 
activities is low [11]. 

Almost three-quarters of participants (72.19%) 
had limited health literacy. Similarly high proportions 
of limited health literacy were found in 2019, possibly 
due to: Thai elderly can’t read, not fluent writing, 
not educated, restrictions media access and hearing 
problems [7]. Low health literacy is common among 
ageing patients [19].

These results showed that the QOL among the 
majority of the elderly (45.5%) in the Northeast of 
Thailand was considered normal, which was consistent 
with previous surveys of QOL in similar populations 
between 2015 and 2017 [20-21]. However, it is possible 
that overall QOL may be declining, as documented by 
the declining life evaluations, according to the World 
Happiness Report, in which Thailand saw an overall 
decline in so-called “happiness” from 2008-2012 to 
2017-2019 [22].

 In conclusions almost two-thirds of the elderly 
had active ageing in low to moderate levels, almost three-
quarters of the elderly had limited health literacy and less 
than half of the elderly had a good QOL. Appropriate 
strategies on quality-of-life development project able to 
live with potential parallel with health management for 
promoting health literacy for people of all ages. Increase 
access to essential health information for the elderly. 
Promoting careers in the form of community enterprises, 
having an auxiliary profession, and interacting with a 
group of friends and feeling valued in themselves. 
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Abstract

Introduction: Polycyclic aromatic hydrocarbons (PAHs) are a group of different kind of hazardous organic 
chemicals which are considered to be the top of pollutants that released by petroleum industries exploration 
activities to the environment. PAH Metabolites that affect initiation of cancer by reaction with DNA are 
practically modified chemically by enzymes. PAH Mutagenic metabolites include radical PAH cations, diol 
epoxides, and quinones. Reactive oxygen species (ROS) mostly produce by routine oxidation processes in 
mitochondria is responsible for many types of DNA damage. The aim of study identify the DNA alteration 
due to air pollution by modulation of gene expression and regulatory gene Human 8-oxoguanine DNA 
Glycosylase (HOOG1) and association with 7,8-dihydro-8-oxoguanine (8-oxo-dg). Methods: there were 
168 participants included in this study divided in three groups (control, office workers and in field workers) 
.PAH, 8-OXO-DG and gene expression (HOGG1) detected for each participant by GC/MS, competitive 
ELISA and quantitative-competitive reverse transcription-PCR respectively. Results: PAH were not detected 
in the blood of control group, and there was significant difference in the concentration of PAH between 
office and field workers. The concentration of (8-oxo DG) and (hOGG1) was significantly higher in field 
worker than in office worker and control group, significant difference was found between office workers 
and control. Discussion: It is observed that increased levels of PAH and its metabolites when exposed 
to polluted air. PAHs metabolism is associated with production of ROS as well as oxidative damaged. 
Among this damage, the most common lesion is (8-OHdG) .Increase in (8-OHdG) levels associated with 
increase oxidative stress and (HOGG1) gene. Conclusion: (a) increased PAH and its metabolites levels in 
serum causing high 8-OHdG and (HOGG1) expression levels in refineries workers  (b) there is a correlation 
between 8-OHdG and hOGG1 expression with PAH.

Keywords: Polycyclic aromatic hydrocarbon; Oxidative DNA damage; HOGG1, 8-oxoguanine.

Introduction

Polycyclic aromatic hydrocarbons (PAHs) are 

a group of over hundred  different kind of hazardous 

organic chemicals(pollutants) which are formed 

primarily during  the incomplete  burning  of , oil  and 

gas, coal,  or  organic substances like charbroiled meat or 

tobacco and garbage ( 1) (2) . they are considered to be the 

top in the list of pollutants that released by petroleum 

industries exploration activities to the environment (3). 

PAHs are generally found as mixture consisting of two, 

three or more of these compounds. PAH contain three or 

more combined  benzene rings which is angular , cluster 

, or linear arrangements; PAH are non-polar molecules, 

uncharged, the aromatic ring with delocalized electrons in 

their structure take it differentiating properties (1). The 

simplest of PAH are naphthalene, with two aromatic 

rings, phenanthrene and anthracene with three aromatic 

ring. (4) PAH structure influences how and whether 
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the carcinogenic characteristic of these compound.  A 

number of carcinogenic PAHs are genotoxic and induce 

mutations  that initiate cancer; others are not genotoxic 

and instead affect cancer promotion or progression (5)

(6). These compounds have  several biological activity 

connected with their structural properties, “fjord” or “bay” 

regions formed between angular condensed benzene 

rings perhaps as a result of distortions in a region with 

maximal effect as shown in(8) (7). It is clear that reactivity 

directly depends on electron charge density. However, 

molecules geometric distortions influences distribution 
of charge and certain positions reactivity. “fjord” regions 

in some molecules (e.g., dibenzo[a,l]pyrene) are non-

planar and bind specially to adenine nucleotides. On the 

other hand, “bay” region are planar in some PAHs (e.g., 

B[a]P) and bind to guanine nucleotides. Moreover, make 

DNA-damaging adducts lowers by the non-planarity of 

carcinogenic PAH increasing that  inhibit  their capability 

of metabolizing to reactive forms (9).PAH Metabolites 

that affect initiation of cancer by reaction with DNA are 

practically modified chemically by enzymes , leading to 
mutations. When alteration of  DNA sequence in cell 

replication regulatory genes , cancer can result. PAH 

Mutagenic metabolites include radical PAH cations, 

diol epoxides, and quinones, . At specific sites of DNA 
these metabolites can bind,  and forming unstable or 

stable bulky complexes called DNA adducts (10). 

Human 8-oxoguanine DNA Glycosylase 
(HOGG1) Gene expression 

Reactive oxygen species (ROS) are mostly produced 

by routine oxidation processes in mitochondria (11), They 

are responsible for many types of DNA damage, in 

various ways the four DNA bases and DNA deoxyribose 

backbone are damage by H2O2 products (OH•)in the 

immediate vicinity of DNA,(12)  , guanine is primarily 

damaged because its oxidation potential   is the lowest 

among other  the DNA bases. Oxidizing guanine 

produce7,8-dihydro-8-oxoguanine (8-oxDG). (8-oxo-

dg) studied widely as a DNA oxidation product and is 

the most commonly measured as a “fingerprint” of OH• 
attack. DNA single or double-strand damage breaks 

down , tumor suppressor genes and macromolecules are 

due to OH• attack (12). In the genome (8-oxoDG) the main 

DNA oxidative lesion, the mechanism involved gene 

expression modulation and the induction of mutations.
(11) It is approximate that up to one hundred thousand 

8-oxoG lesions can be produce  in DNA daily per cell; 

so, (8-OxO-DG) is considered as an oxidative stress 

biomarker.(8-OxODG) is may couple with adenine 

rather than cytosine and conceder as a mutagenic  

causing a G:C transfer T:A during DNA replication. 

In eukaryotic cells, 8-oxoG are mainly repaired by 

human 8-oxoG DNA glycosylase 1 (HOGG1) (13). 

The (HOGG1) gene, located on human chromosome 

3p26.2(14). It is a regulatory gene combine with high 

affinity to( 8-oxo-DG )(particularly at guanine-rich 

promoter regions) pathway of DNA base excision repair 

(BER) initiated in DNA double-stranded. Also , hOGG1 

has marked signal transduction functions, linked with 

8-oxo-DG in gene regulatory regions, and promote 

gene expression (15)(16). Because of the characteristics 

of single nucleotide polymorphism (SNP), DNA repair 

defects caused by the interaction between environment 

and gene mutation, and then certain tumors incidence is 

increasing. (hOGG1) genetic polymorphism is detected 

in different populations. In exon 7 at 1245bp (C1245G) 

of the hOGG1 gene The C/G polymorphism results in 

an amino acid substitution of serine (Ser) with cysteine 

(Cys) at codon (326). (14) 

Aim of study: To identify the DNA alteration due 

to air pollution by modulation of gene expression and 

regulatory gene (HOOG1) in human and association 

with ( 8-oxo-dg) concentration. 

Material and Method

Subjects: Monitoring the adverse effect of air 

pollution with polycyclic aromatic hydrocarbon (PAH) 

on Midland Refineries Company-Daura Refinery workers 
.A case control study of 168 subjects at age range (25-

60 years) with healthy (physically and mentally were 

included in this study, carcinoma anywhere and immune 

disease were excluded, the samples were collected from 

February 2020 to July 2020 .These populations study are 

subdivided into three groups.

Group 1:  56 control subjects (lives in country 

sides), Group2:  56 oil refining office worker. Group3: 

56 oil refining field worker.

Sample collection: About 7 ml of venous blood 
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was drawn from each participant , 4ml of blood sample 

were left for twenty  minutes at room temperature. After 

coagulation, serum centrifugation done at 3000 rpm 

(round per minute)  for 10 min for  separation. Sera were 

divided into small aliquots and stored at -20C◦ until 
used,3ml of sample were  put in(Ethylene diamine tetra 

acetic acid ) EDTA tubes, for RNA extraction 100µl of 

whole blood with 300 µl triazole reagent.

Methods

1- Human 8-Hydroxydeoxyguanosine (8-OHdG) is 

determined by Enzyme Linked Immunosorbant assay 

(ELISA) Kit. Catalog Number: E-E0028, for the quantita 

tive determination of human 8-OHdG concentrations in 

serum, plasma, tissue homogenates.

2- Determination of PAH concentration in serum by 

gas chromatography coupled with a mass spectrometry 

(GC/MS ). PAH extraction was done by Liquid - liquid 

extraction technique used for PAH separation in serum. 

(17) PAHs peaks confirmation in the blood samples 
were performed by GC/MS using model auto injector 

system (Shimadzu ,kyoto-japan). PAH compound and 

its metabolites were detected in the scanning mode. The 

spectrum of individual PAH was confirmed by matching 
it with the authentic spectra of standard PAH in list 

library available in the GC–MS instrument.

3- Gene expression (HOGG1)

a-RNA extraction:

RNA extraction kit supplied by Direct-zol™ RNA 

MiniPrep,R2051, ZYMO RESEARCH / USA. RNA 

were extracted from buffy coat after centrifugation of 

blood sample.

Sample is prepared directly into (TRI Reagent®) 

and transfers to the Zymo-Spin™ IIC Column and then 

spin, wash and elute the RNA. No phase post-purification 
, precipitation or separation steps are necessary. The 

eluted RNA is suitable and high quality for subsequent 

molecular analysis and manipulation (including Real 

Time -PCR).

b-Conversion of RNA to cDNA(complementary 
DNA) 

For real-time RT-PCR, Prime Script TM RT reagent 

Kit was designed to perform the optimizing reverse 

transcription. It uses PrimeScriptTM RTase, which 

features a good extendibility and makes efficient, fast 
cDNA template synthesis for RT- PCR possible. For high 

throughput analysis the experimental steps procedure is 

suitable and simple. 

Results

The mean ages of studied groups shown in figure 
1. The results of PAH,8-OXO-DG and gene expression 

(HOGG1) are shown in (table 1) and the figure 2 shown 
the correlation between PAH(ppm) and HOGG1- gene 

expression(fold).

Fig 1: the mean age of the three groups.
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Table 1: the value of PAH, 8-oxodg and gene expression among the three groups.

parameter group Mean Std. Error

8-oxo-Dg

Control 43.46 1.38

Office 64.11 6.35

In field 109.05 10.16

PAH

Control - -

Office  2.66 0.15

In field 6.78 0.27

gene expression

HOGG1

Control 1.0 0

Office 1.69 0.31

In field 4.1 0.46

Fig.2: Correlation between PAH(ppm) and HOGG1- gene expression(fold).

Discussion

Exposure to air pollution with PAHs and its 

metabolites content present in the urban environment 

causing genotoxicity and carcinogenicity in humans. 

It is observed that increased serum levels of PAH and 

its metabolites when exposed to polluted air. There 

is a fact that production of ROS as well as oxidative 

stress is associated with PAHs metabolism. It has been 

assumed that another cause of carcinogenicity due to 

environmental air pollution caused by oxidative stress 

produce from ROS generation from PAH metabolism 

leading to oxidative damage of DNA (18). Number of 

lesions has been detected after oxidative DNA damage 

called Polymorphisms in DNA Repair Genes. (19) Among 

this damage, the most intensively studied and the most 

common lesion is (8-OHdG). Repair or removal of this 

lesion from muted DNA by several pathways. (BER) 

enzymes, including nei-like glycosylase 1 (NEIL1), 

8-oxo-guanine DNA glycosylase (OGG1), MutY 

homologue (MUTYH) and apurinic/apyrimidinic (AP) 

endonuclease 1 (APE1) (20).Are used preferentially 

for. In addition, 8-OHdG lesion removing process 

is also done by nucleotide excision repair (NER). 

In carcinogenesis, many SNPs with (hOGG1) are 

reported (21). As polymorphisms in this gene that modify  
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glycosylase function and an individual’s ability to repair 

oxidative DNA damaged.(22)Our results shown that PAH 

serum concentration, 8-OHdG serum concentration and 

(hOGG1) gene expression are increased in refineries 
workers (around field and in field) as compared with 
control group. And this results is similar to  (Kondo 

et al., 2000) result who proposed that  A proportional 

correlation was reported between the  ROS (metabolite 

of PAH) level  increase oxidative stress  and 8-OHdG 

level and hOGG1 expression. This could represent an 

appropriate feedback mechanism. Several pathological 

conditions like ionizing irradiation, air pollution and 

smoking, causing increase in( 8-OHdG )serum levels 

associated with increase oxidative stress and (HOGG1) 

gene expression.(23) (24) The concentration of (8-oxo 

DG) and (hOGG1) was significantly higher in field 
worker than in office worker and control group, as 
well as significant difference was found between office 
workers and control. The hOGG1 gene was found to be 

localized on chromosome 3p25. Due to several types 

of human cancer detect a frequent allelic deletion at 

3p chromosome; a responsible tumor suppressor gene 

is hOGG1 gene. However, a little percentage detected 

of mutations was in carcinomas of the stomach, kidney, 

and lungs.(24) This is supported our results that there 

are changes in gene expression (HOGG1) among 

the refineries worker who exposed to the air polluted 
with PAH. Also this is in similar to (Sylvie et al) who 

proposed that (OGG1) inactivation may produce a 

mutation  phenotype that may be enhance initiation 

and progression of the carcinogenesis process. The 

identification of missense mutations at OGG1 in three 
out of forty kidney and lung human tumors is a first 
step towards the demonstration that(h OGG1) is a new 

tumor suppressor gene.(25) Repair activities of (HOGG1) 

protein are different among individuals and cancer 

susceptibility could be associated with this difference.
(26) 

Conclusions

(a) increased PAH and its metabolites levels in serum 

causing high 8-OHdG and (HOGG1) expression levels in 

refineries workers  (b) there is a proportional correlation 

between 8-OHdG levels and hOGG1 expression with 

PAH.  
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Abstract

Inflammatory markers such as tumor necrosis factor-alpha (TNF-α) and high sensitivity C-reactive proteins 
(hs-CRP) have been suggested as markers disease activity (severity) in patients with rheumatoid arthritis 
(RA) but the data are limited. The aim of this study was to determine the correlation between both TNF-α 
and hs-CRP levels and disease activity of RA patients. A cross sectional study was conducted at Dr. Soetomo 
Hospital, Surabaya, Indonesia. Plasma levels of TNF-α and hs-CRP were determined by ELISA and solid-
phase chemiluminescent immunometric assay, respectively and the degree of disease activity (severity) was 
measured using disease activity score 28 (DAS28). The levels of TNF-α and hs-CRP between the level of 
disease severity were compared using Anova test and the correlations of TNF-α or hs-CRP level and DAS28 
were tested using Pearson’s or Spearman correlation as appropriate. Thirty-one patients were enrolled in 
this study, where most of them (87.1%) were women, with mean of age 45.61 years. Based on DAS28 
score, 45.2% of the patients were categorized as high disease activity (severe). The level of TNF-α was 
statistically significant between disease activity groups (high vs. moderate with p=0.012; and high vs. low 
with p=0.036). There was a significant positive correlation between the TNF-α and DAS28 score (r=0.417, 
p=0.02). No correlation between hs-CRP and DAS28 score (r= -0.117, p=0.532). The level of TNF-α is 
associated with DAS28 score, suggesting its potential as a marker of RA disease activity or severity. Further 
studies are therefore warrant to validate this finding in order to provide more robust evidence. 

Keywords: Rheumatoid arthritis, tumor necrosis factor-alpha, high sensitivity C-reactive protein, DAS28 
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Introduction

Rheumatoid arthritis (RA), characterized by 
persistent synovitis, is a systemic autoimmune 
inflammatory disorder typically found in women.1 RA 
may affect all ages and ethnicity, but the prevalence 
of the disease increases with age.2 It affects 0.5-1% 
adults in industrialized countries with 5-50/100.000 

new cases every year.3 Left untreated, RA could cause 
joint damage, disability, and decreased quality of life.1,3 
Disease modifying anti-rheumatic drugs (DMARDs) 
such as methotrexate, hydroxychloroquine, prednisone, 
leflunomide, and sulfasalazine have been shown to 
reduce systemic inflammation, slow joint damage, and 
improve function in RA patients.1 

Tumor necrosis factor-alpha (TNF-α) plays a vital 
role in the development and progression of RA as a driver 
of inflammation.4,5 Previous studies suggested that high 
level of TNF-α was positively correlated with disease 
activity, and TNF-α blocking therapy significantly 
affected disease activity and improved clinical outcome 
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in patients with RA.4,6 TNF-α and C-reactive proteins 
(CRP) have close correlation since inflammation could 
induce the production of CRP.5 A study found that the 
production of CRP was induced by pro-inflammatory 
cytokines and could be potential inflammatory marker 
in RA patients.7,8 Another study found the levels of high 
sensitivity CRP (hs-CRP) and TNF-α were higher in RA 
patients compared to healthy population.6 

DAS28 is a modified Disease Activity Score (DAS), 
the scoring system used to evaluate the disease activity 
of RA, which includes 28 joint counts.9 The modified 
DAS was proven as valid as the original version and 
more convenience to be used in clinical settings.10 The 
calculation of DAS28 score is composed of the number 
of tender and swollen joints, patient’s assessment of 
disease activity on a visual analogue scale (VAS), and 
erythrocyte sedimentation rate (ESR).9-12 The recent 
guideline for RA recommends the use of composite 
measurements such as DAS28 to evaluate disease activity 
in combination with inflammatory markers such as CRP 
and TNF-α for better prognostic power.13 However data 
on correlation of the plasma level of TNF-α, hs-CRP and 
DAS28 in RA patients is limited. The objective of this 
study was to evaluate the correlation of plasma level of 
TNF-α and serum level of hs-CRP with DAS28 in order 
to determine their diagnostic potency as markers of RA 
disease activity. 

Methods

Study design and patients

A cross sectional study was conducted at 
Dr. Soetomo Hospital, Surabaya. Patients at the 
Rheumatology Outpatient Clinic who were diagnosed 
with RA based on ACR 1987 criteria14 and aged >16 
years were recruited. Patients who had local or systemic 
inflammation (based on history, physical examination, 
and had white blood count more than 11x103/μl or 
less than 4x103/μl), autoimmune disease, malignancy, 
irritable bowel disease, severe heart disease, diabetes, or 
end stage renal disease were excluded. 

TNF-α and hs-CRP measurements 

Peripheral blood samples were collected for 
measurements of TNF-α and hs-CRP and ESR, a 
component of DAS28 assessment. The level of plasma 

TNF-α was measured by quantitative Enzyme-Linked 
Immunosorbent Assay (ELISA) kits (Diaclone SAS, 
France). Serum level of hs-CRP was measured by solid-
phase chemiluminescent immunometric assay using an 
IMMULATE® High Sensitivity CRP by DPC®. 

Disease Activity Assessment 

The degree of RA disease activity (severity) was 
measured using DAS28 questionnaire, which includes 
the 28 tender and swollen joint counts, ESR, and the 
patients’ assessment of disease activity.15 The 28 
tender joint count (28TJC) and 28 swollen joint count 
(28SJC) range from 0 to 28, erythrocyte sedimentation 
rate (ESR) ranges from 0 to 150, and patients’ general 
health assessment (GH) ranges from 0 to 100. The 
formula for DAS28 score calculation has been explained 
elsewhere.15 The DAS28 scores range from 0 to 9.4, and 
was categorized into four: (1) DAS28 <2.6 for remission; 
(2) DAS28 ≥2.6 and ≤3.2 for low disease activity; (3) 
DAS28 >3.2 and ≤5.1 for moderate disease activity; and 
(4) DAS28 >5.1 indicates high disease activity.15 

Statistical Analysis

All the descriptive variables were presented as the 
mean ± standard deviation (SD). The levels of TNF-α 
and hs-CRP between disease activity groups were 
compared using Anova followed by post hoc analyses. 
The correlations of TNF-α and hs-CRP levels and 
DAS28 were calculated using Pearson’s or Spearman 
correlation as appropriate. Statistical Package for the 
Social Sciences (SPSS 20 version) was used for all 
statistical analyses. 

Results

Participants’ characteristics

The present study included new 31 RA patients, 
recruited from the Rheumatology Outpatient Clinic of 
Dr. Soetomo Hospital, Surabaya, Indonesia. Majority 
of the patients (87.1%) were women, with mean of age 
45.6 years (Table 1). The mean of disease onset was 
66.1 months and approximately half of the patients 
(48.4%) had AR for 6 months to 2 years. Twenty-two 
patients (70.9%) were treated with disease modifying 
anti-rheumatic drugs (DMARDs) such as chloroquine 
and methotrexate, where half of them (50%) had taken 
DMARDs for 6 months to 2 years (Table 1). 
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Disease severity and the levels of TNF-α and hs-
CRP

Based on DAS28 score, 14 (45.2%) patients were 
categorized as high disease activity (severe) and 12 
(38.7%), 3 (9.6%) and 2 (6.4%) patients were categorized 
as moderate activity, low activity and remission stage, 
respectively (Table 1). One of the DAS28 variables is 
ESR and the ESR was varied between 15 to 137 mm/
hour among patients in this study. The highest mean 
level of TNF-α was among those with high disease 
activity, while the lowest mean level was recorded in 
patients with remission and low disease activity. The 
mean level of TNF-α in patients with high disease 
activity was 46.4 pg/ml and this level was significantly 
higher compared to those with moderate (32.5 pg/ml) 

and low disease activity (19.1 pg/ml) (Table 2). The 
level of TNF-α levels were significant different among 
the disease activity groups (p=0.034) (Table 2). Post 
hoc analyses also suggested that the level of TNF-α 
levels were significant different between disease activity 
stratifications (high vs. moderate with p=0.012 and high 
vs. low with p=0.036). 

The levels of hs-CRP in the present study ranged 
from 0.20 mg/L to 109 mg/L. Those with high activity 
of RA had the highest level of hs-CRP compared to 
other groups. One-way Anova indicated that the levels 
hs-CRP were not different among the groups of disease 
severity (Table 2). Post hoc analyses also suggested that 
the levels of hs-CRP were not different between disease 
activity group. 

Table 1. Participants’ characteristics (n = 31)

Characteristics Frequency (n, %) 

Gender 

  Male 4 (12.9)

  Female 27 (87.1)

Age (mean, year) 45.61

Onset of disease (mean ± SD, months) 66.14 ± 73.67

Duration of disease 

  < 6 months 4 (12.9)

  > 6 months – 2 years 15 (48.3)

  > 2 – 5 years 4 (12.9)

  > 5 years 8 (25.8)

Treatment

  DMARD 22 (70.9)

  Non-DMARD 9 (29.1)

Disease activity 

High 14 (45.2)

Moderate 12 (38.7)

Low 3 (9.6)

Remission 2 (6.4)
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Table 2. Comparation of ESR, TNF-α and hs-CRP among different disease activities of rheumatoid arthritis 

Markers

Disease activity p-value a

Remission 
Mean ± SD 

(Range)

Low 
Mean ± SD 

(Range)

Moderate 
Mean ± SD 

(Range)

High 
Mean ± SD 

(Range)

ESR (mm/hour)
19.00±8.40 

(15-25)

30.00±5.00 

(25-35)

47.16±13.30 

(27-62)

46.50±14.93 

(15-137)
0.052

TNF-α (pg/ml)
29.50±31.26 

(7.40-51.61)

7.39±40.03 

(19.15-18.12)

32.55±14.77 

(11.64-55.68)

46.49±14.93 

(12.13-79.30)
0.034*

hs-CRP (mg/L)
2.93±0.30 

(2.72-3.15)

1.15±1.03 

(0.24-2.27)

6.37±9.33 

(0.20-34)

12.20±29.06 

(0.29-109)
0.787

a Analyzed using one-way Anova

* Significant at p=0.05 

Correlation between TNF-α and hs-CRP with DAS28 

Pearson’s correlation test showed a significant correlation between the level of TNF-α and DAS28 score 
(r=0.417, p=0.02) (Table 3). This study found no significant correlation between the level of hs-CRP and DAS28 
score in RA patients (r= -0.117, p=0.532). The present study also found no significant correlation: between TNF-α 
and hs-CRP (r=0.100 and p=0.592), between TNF-α and ESR (r=0.118, p=0.532), and between hs-CRP and ESR 
(r=0.256, p=0.161). 

Table 3. Correlation between TNF-α, hs-CRP and DAS28 in RA patients

Correlation r p-value

TNF-α-DAS28 0.417 0.020 a,*

hs-CRP-DAS28 -0.117 0.532 b

TNF-α-hs-CRP 0.100 0.592 b

TNF-α-ESR 0.118 0.532 a

hs-CRP-ESR 0.256 0.161 b

a Analyzed using Pearson correlation 

a Analyzed using Spearman correlation

* Significant at p=0.05 
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Discussion

Majority of the RA patients in this study (87.1%) 
were female with mean of age 45.6 years. Previous 
studies showed that RA may affect all ages, but is 
usually seen in young women aged 25-451,2,16 and 
only about 2% of the geriatric population.17 RA mostly 
affects women, where the sex ratio is about 3:1 with 
women having higher odds to get the disease.1,16 Many 
autoimmune diseases, including RA, show a striking 
imbalance between the genders, with females having 
higher prevalence. Studies suggest that genetic factors 
(X-linked), hormonal factors, and different exposures 
are likely to influence the prevalence of autoimmune 
diseases and their severity.16,18,19 

Our data suggested that the level TNF-α was 
significantly different among disease activity groups 
in which the higher disease activity the higher TNF-α 
level. A previous study also found a correlation between 
TNF-α levels and disease activity that measured 
by DAS28.6 CRP and TNF-α are two of important 
inflammatory markers in RA and TNF-α plays an 
important role in activating inflammation cascade such 
as pro-inflammatory cytokines and then induce the 
production of CRP4,5. 

When we calculated the correlation between 
TNF-α and DAS28, our data suggested a significant 
positive correlation between the TNF-α and DAS28 
score, supporting previous studies which suggested 
high level of TNF-α was positively correlated with 
DAS28 score.4,6 TNF-α could induce the release of 
prostaglandins, reactive oxygen, and neutral proteinases 
such as collagenases and stromelysin that could degrade 
proteoglycans, resulting in destruction of cartilage.6 
Furthermore, TNF-α stimulates the release of tissue-
destroying matrix metalloproteinase and inhibits the 
production of metalloproteinase inhibitors which also 
lead to joint damages.20 

Although previous studies found that the higher 
levels of TNF-α and CRP reflected more rapid progression 
of the disease,4,5 our data suggested a weak correlation 
between hs-CRP and RA disease activity. This finding is 
different from previous studies that reported a significant 
correlation between hs-CRP levels and disease activity 
in RA patients.21-23 Studies found that the serum level 
of CRP was correlated with subjective (pain, morning 

stiffness and fatigue after walking), semi-objective 
(articular index, grip strength), and clinical parameters 
of RA disease activity.5,24 Moreover, CRP level also 
demonstrated a good prognostic value of progressive 
joint damage, functional status, and outcome of RA.5,24 
One of the possible reasons we found a weak correlation 
probably because a small sample size in our present 
study. 

This study has some limitations. The sample size in 
this study was relatively small leading to less proportional 
for each disease activity. A study with higher sample size 
and more proportional samples for each disease category 
is therefore necessary to be conducted in the future. The 
present study only assessed TNF-α and hs-CRP. Further 
study with other pro-inflammatory cytokines such as 
IL-6 and IL-10 is warranted, since those cytokines could 
also affect disease activity in RA. Similar study using 
TNF-α and hs-CRP from synovial fluid needs to be 
done in the future, to further evaluate the role of pro-
inflammatory cytokines as local mediators in causing 
joint damages. 

Conclusion

The level of TNF-α was statistically significant 
between RA disease activity groups (high vs. moderate; 
and high vs. low). There was a significant positive 
correlation between the TNF-α and DAS28 score and 
the level of TNF-α is associated with DAS28 score, 
suggesting its potential as a marker of RA disease 
activity or severity. 
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Abstract 

Vitamin B12 deficiency may contribute to the pathogenesis of neuropsychiatric disorders such as mental 
confusion, memory changes, cognitive slowing, mood disorder, violent behaviour, fatigue, delirium 
and paranoid psychosis. Vitamin B12 plays a crucial role in cell reproduction, normal erythropoiesis, 
nucleoprotein and myelin synthesis, normal growth, DNA synthesis, and one carbon metabolism. Vitamin B12 
helps in synthesis of methionine from homocysteine and conversion of methylmalonylcoA to succinylcoA. 
Methionine is converted to SAM which donates its methyl group to myelin, membrane phospholipids and 
various neurotransmitters and free THF is liberated from N5 methyl THF which is used in synthesis of 
purine, pyrimidine and nucleic acid. An elevated level of Hcy as a neurotoxin was also shown to affect 
the redox signalling pathways in neurons through the generation of reactive oxygen species (ROS) and a 
decrease in endogenous antioxidants. If patterns of DNA methylation in redox-related genes can modulate 
cognitive impairment caused by vitamin B12 deficiency and hyperhomocysteinaemia is therefore of interest, 
low levels of vitamin B12 can cause serious cognitive dysfunction. Psychiatric symptoms attributable to 
vitamin B12 deficiency have been described for decades. The earlier studies are for the most part in accord 
with more recent ones, despite being diagnostically less precise in psychological and hematologic terms. 
These symptoms tend to fall into many clinically distinct categories: slow cerebration; confusion; memory 
changes; delirium, with or without hallucinations and/or delusions; depression; acute psychotic states; and 
more rarely) reversible manic and schizophreniform states. In conclusion, psychiatric disorders can be rare 
manifestations of vitamin B12 deficiency, which are reversible with therapy. Serum Vitamin B12 level should 
be checked in patients with psychiatric manifestations as it results in neuro psychiatric manifestations such 
as peripheral neuropathy, myeloneuropathy, cerebellar ataxia, optic atrophy, delirium, dementia, psychosis 
and mood disorders.

Keywords: Depression, Schizophernia, Attention deficit hyperactivity disorder, Obsessive compulsive 
disorder.

Introduction

Mental disorders, which are the same as psychiatric 
disorders, are clusters of syndromes which disturb an 
individual’s cognition, emotion regulation or behaviour. 

Common mental disorders include bipolar disorders 
(manic disorder, depression, and manic-depression), 
dementia, schizophrenia, and panic disorder.1 In India, 
one among every seven people who have a mental 
disorder, ranging from mild to severe. The proportional 
contribution of mental disorders to the total disease 
burden in India almost doubled from 1990 to 2017. 
Mental disorders were associated with a wide range 
of chronic illnesses, disability, and even mortality, 
particularly among elderly people.2,3 Vitamin B12 is 
a group of physiologically active substance known as 
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Cobalamins or Corrinoids; composed of tetrapyrrole 
rings surrounding the central cobalt atom and nucleotide 
side chains attached to the cobalt atom. The cobalamin 
tetrapyrrole ring of cobalt and other side chain is called 
corrin, and the cobalt corrin complex is termed cobamide. 
Normal daily requirement is about 1 μg. Vitamin B12 
is also known as cobalamin, extrinsic factor of castle 
and anti-pernicious anaemia factor. It is water soluble, 
heat stable and red colour and contains 4.35% cobalt 
by weight. Vitamin B12 is needed for cell replication, 
normal erythropoiesis, synthesis of nucleoproteins 
and myelin, normal development, DNA synthesis, and 
one-carbon metabolism. Dietary cobalamin binds to 
the R protein (glycoprotein) secreted by the salivary 
gland; it is a member of the Haptocorrins family. The 
R protein is hydrolyzed in the duodenum in an alkaline 
medium and pancreatic proteases, releasing Vitamin 
B12, which then binds to Intrinsic Factor (IF), a 50kDa 
glycoprotein. IF (gene on chromosome 11q13) is a 
protein that is immune to proteolytic digestion enzymes 
and is formed in the stomach. Vitamin B12 is released 
from the diet and changes from haptocorrin to IF in the 
duodenum as a result of pancreatic secretions raising 
the pH. Vitamin B12 binds to IF, preventing intestinal 
flora from using it. Vitamin B12-IF binds to a Cubilin 
receptor on the microvillus membrane of enterocytes 
in the ileum. After 2-3 hours of ingestion, Vitamin 
B12 enters the bloodstream and occurs in portal blood 
bound to Transcobalamin 2. Vitamin B12 is transported 
by transcobalamin 1 (TC-1) and transcobalamin 2 (TC-
2). TC-1, also known as Haptocorrin, is produced from 
unique granules in neutrophils and is encoded by the 
TCN 1 gene. TC-1 is removed from the bloodstream 
by glycoprotein receptors. The TC-2 gene, which has a 
molecular weight of 43 kDa and is synthesized by the 
liver, macrophages, ileum, and vascular endothelium, 
is found on chromosome 22q11q13.1. Inactive TC-1 
transports 80% of the vitamin in circulation, while active 
Transcobalamin 2 transports 20% of the vitamin (TC-
2). The liver, bone marrow, and other essential cells 
actively take up the TC 2 complex, also known as Holo 
TC 2. The liver can store about 4-5mg of Vitamin B12, 
which is enough to satisfy the body’s requirements for 
4-5 years. At the age of five, the clinical signs of vitamin 
B12 deficiency are visible.4-6

Vitamin B12 and Depression

Depression gives the extensive burden on an 
individual’s life and vast efforts have been made to 
explore the biological mechanisms of it.7 Vitamin B12 
plays a significant role in development of the neurology 
and DNA synthesis. Its deficiency has to do with 
hematology, neurology and psychological symptoms, 
the latter involving irritability, changes in personality, 
depression, dementia, and rarely psychosis. The 
linkages between deficiency of vitamin and depression 
have been established in recent literature. High serum 
B12 levels are blessed with improved treatment 
response, high levels of homocysteine typical of folate 
/ B12 deficiency, and poor response to antidepressant 
therapy are associated with those with depression. 
Hyperhomocysteinaemia can have direct effects on 
depression-implied neurotransmitters.8

Vitamin B12 and Schizophernia

Single-carbon metabolism seems to be disrupted 
in schizophrenic patients. In this metabolic system, the 
intermediate metabolites methionine and homocysteine 
play a role. A majority of the patients in a case-
control sample of the cerebrospinal fluid had elevated 
methionine, while a smaller subgroup had elevated 
homocysteine. Folate dependency caused by mutations 
in the methylenetetrahydrofolate reductase gene is a 
common cause of elevated homocysteine (MTHFR). 
The ability of single-carbon metabolism to be modified 
by natural means, such as B-vitamins and antioxidants, 
is a particularly encouraging feature.9

Patients with elevated homocysteine levels were 
given oral folic acid, B-12, and pyridoxine for three 
months, accompanied by a placebo in a randomized, 
double-blind, placebo-controlled crossover study. 
During the supplement phase of the study, homocysteine 
levels fell, which was linked to clinical changes in 
symptomatology and neurocognitive efficiency. As 
a result, adjunct treatment with B vitamins appears 
promising in people who have elevated homocysteine 
levels as well as those who have a genetic predisposition 
to irregular folate metabolism.10
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Vitamin B12 and Attention deficit hyperactivity 
disorder

Attention-deficit/hyperactivity disorder (ADHD) is 
a common neurodevelopmental disorder characterized 
by symptoms of hyperactivity, impulsivity, and 
inattention.11 The estimated prevalence of ADHD is 
3.4% in children.12 Recently, it has been reported that 
deficiencies of vitamins B12 and D can be present 
in attention deficit hyperactivity disorder and such 
deficiencies can be included among the risk factors .13 

Vitamin B12 and Obsessive compulsive disorder

OCD (obsessive-compulsive disorder) is a 
neuropsychiatric disorder marked by obsessions 
and compulsions. OCD typically starts in infancy 
or adolescence, and patients with OCD often have 
comorbid disorders such as mood, anxiety, psychotic, 
and somatoform disorders. 14 There have been case 
reports of vitamin B12 deficiency in OCD patients in 
the literature. In addition, some research has looked into 
the connection between OCD and vitamin B12, folic 
acid, and homocysteine levels in both adult and child-
adolescent patients. 30 patients with OCD, 30 patients 
with chronic schizophrenia, and 30 stable controls were 
contrasted by Hermesh et al. Vitamin B12 deficiency 
was found to be more common in OCD patients than 
in controls, but there was no substantial difference in 
vitamin B12 and folate levels between the three classes. 
15 - 17

Conclusion

Vitamin B12 deficiency is common in developing 
countries and its prevalence ranges up to 67% among 
Indian Population. It results in neuropsychiatric 
manifestations such as peripheral neuropathy, 
myeloneuropathy, cerebellar ataxia, optic atrophy, 
delirium, dementia, psychosis and mood disorders. 
Vitamin B12 deficiency or insufficiency and elevated 
homocysteine may contribute to the etiopathogenesis 
of depression. We recommend checking serum B12 
and folate level in any case with psychiatric disorder 
such as OCD, even in the absence of anemia and 
other hematologic manifestations of B12 and/or folate 
deficiencies. B12 replacement therapy can resolve 
symptoms of psychiatric disorders in patients with B12 
deficiency. Psychiatric symptoms of a B12 deficiency 

are common and can be severe. With an early diagnosis 
and treatment, further worsening of symptoms can be 
prevented. Present review article concludes that all 
patients old and young presenting with neuropsychiatric 
symptoms with or without anemia should be investigated 
for possible Vitamin b 12 deficiency and to determine its 
cause and whether it might be reversible. In all cases 
replacement therapy should be administered.
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Abstract

The locomotive syndrome (LS) is a condition of reduced mobility due to impairment of locomotive organ. 
The LS was screened by Lococheck in elderly population. Prior research has been shown that physical 
characteristic such as age, gender, body weight, body height and body mass index has correlation with 
mobility limitation in elderly. We aimed to asses if the physical characteristic in elderly is able to use as 
a screening tool for locomotive syndrome in Indonesia. To investigate the association between physical 
characteristic and locomotive syndrome in elderly. This study was an observational cross-sectional study. 
A total 63 participants (37 females and 27 males) age 60-78 years participated in this study. This study was 
conducted by filling the Lococheck Indonesian version and measuring physical characteristic (Age, gender, 
body weight, body height and body mass index). The correlation between the Lococheck Indonesian version 
with physical characteristic was analyzed using Kendall’s tau correlation test. Forty participant answer 
“yes” at least one item of the lococheck Indonesian version questionnaire. The lococheck result showed an 
insignificant correlation with age r<0.3 (0.01), p>0.05 (0.926), gender r<0.3 (0.061), p>0.05 (0.563), Body 
weight r<0.3 (0.061), p>0.05 (0.562), body height r<0.3 (-0.104), p>0.05 (0.328) and body mass index 
r<0.3 (0.122), p>0.05 (0.245). To sum up, these findings confirmed that no correlation between physical 
characteristic and locomotive syndrome in elderly
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Introduction

Hamstring tightness is the reduction of the hamstring 
muscle’s ability to lengthen from a neutral position 
accompanied by a feeling of limitation or discomfort in 
the posterior thigh1,2,3. Hamstring tightness often occurs 
due to the adaptive shortening of muscle structures, 
especially the myofascial tissue. Knee extension angle 
(KEA) is one of standard measurement of hamstring 
tightness. The patient is in supine position, the hip is 
flexed 90° and the knee was moved into full extension 
until he feels discomfort in his posterior thigh. The KEA 
is the degree of knee of knee flexion in terminal extension. 
KEA more than 20° shows hamstring tightness2,3,4.  

Individuals who work while sitting for 6-8 hours 
per day have a risk of experiencing hamstring tightness 
with a prevalence of 85.7%3. A study by Naqvi et al. on 
healthy students found 35% of subjects had hamstring 
tightness4. Kanishka et al. found a prevalence of 
hamstring tightness in sewing machine operators of 
83.4%, with 40% of them having symptoms of low back 
pain5.

Shortening of the hamstring muscles can cause 
misalignment of the trunks, reduce neuromuscular 
efficiency, increase energy expenditure and give 
excessive strain to the knee joint6. In athletes’ 
populations, limitation of hamstring flexibility can 
produce musculoskeletal symptoms such as reduced 
strength, stability and muscle endurance. This will 
increase the risk of repetitive injuries, decrease athletic 
performance, and affect the psychosocial aspects of 
athletes7.

DOI Number: 10.37506/ijfmt.v15i3.15709
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The use of foam roller to relax myofascial tissue 
and by that, increasing muscle flexibility is currently 
emerging because it is easy, economical and can be done 
independently8. Foam rolling application can improve 
joint range of motion, neuromuscular function, reduce 
muscle and myofascial pain and regulate muscle tone. 
The mechanism of action of a foam roller occurs due 
to changes in muscle, myofascial tissue and stimulation 
of mechanical receptors9. The use of foam rollers in 
combination with vibrations has only recently begun to 
be commercialized. A better range of motion of the knee 
joint was reported after application of a vibrating foam 
roller to the knee flexor muscles compared to using a 
regular foam roller10,11. The supplemented vibration can 
put an excessive load on the joint, and when the vibration 
is given it will cause co-contraction of the agonist and 
antagonist muscles acting on the joint12. There are few 
studies on the effect of vibrating foam roller application 
on muscle performance and activation using EMG. 
Based on the description above, the aim of this study 
was to assess the immediate effect of vibrating foam 
roller applications on the hamstring muscle activation of 
healthy subjects by measuring the EMG amplitude.

Methods

We conducted an observational cross-sectional 
study between in October–November 2020 in Panti 
Wreda Surya and Pusyandu Rungkut, Surabaya, East 
Java, Indonesia. The total subjects were 63 healthy men 
and women were recruited. The inclusion criteria were 
men and women, aged 60 years old or more, able to read 
and answesr the quesionaire and willing to participate 
in this study by signing the research agreement form. 
The exclusion criteria were unable to stand or walk with 
or without ambulation aid, cognitive impairment, and 
uncorrectable visual impairment. 

This research was initiated by vital signs and physical 
examinations. Research detail and procedure were 
informed to all subjects and provided signed, informed 
consent before the study. The responden was demanded 
to fill the Lococheck Indonesian version quesionairre. 
Lococheck consists of the items such as  unable to put on 
a sock while standing on one leg, frequent trips or slips 
around the house, need to hold a handrail when climbing 
stairs, difficulty doing moderately heavy housework, 
difficulty carrying home 2 kg of shopping, unable to 
walk for 15-min nonstop, unable to cross a street before 
the light turns red.  Risk of LS is defined as having at 
least one of these items. Moreover, respondens were 

measured for body weight, body height and body mass 
index. Meanwhile, the age and gender data was taken 
from responden identity card. All statistical analysis 
were performed using SPSS. The normal distribution 
of all variables was tested with Shapiro-Wilk test. 
The correlation between the Lococheck Indonesian 
version with physical characteristic was analyzed using 
Kendall’s tau correlation test. The test were two-sided 
with significance level  p<0.05 and correlation coeficient 
r>0.4.

Results and Discussion

Sixty three respondens participted in this study 
(26 males and 37 females). The age average was 67.87 
years old, the body height average was 157.67 cm, the 
average of body weight was 60.62 kg, and the average of 
body mass index was 24.56 kg/cm2. Table 1 shows the 
overall responden chracteristics. The result of this study 
showed an insignificant correlation between locomotive 
syndrome with age r<0.3 (0.01), p>0.05 (0.926), gender 
r<0.3 (0.061), p>0.05 (0.563), body weight r<0.3 
(0.061), p>0.05 (0.562), body height r<0.3 (-0.104), 
p>0.05 (0.328), and body mass index r<0.3 (0.122), 
p>0.05 (0.245). The correlation between responden 
characteristic with locomotive syndrome was shown in 
Table 2.  

Table 1. Characteristics of Respondent.

Characteristics Means (±SD)

Age  (year) 67.87±4.70

Body Height (cm) 157.67±8.92

Body Weight (kg) 60.62±11.91

BMI (kg/m2) 24.56±3.87

*BMI: Body Mass Index

Tabel 2. Correlation Between Respondent 
Characteristics with Locomotive Syndrome.

Characteristics
Correlation 
Coefficient p

Age 0.01 0.926

Body Weight 0.061 0.563

Body Height -0.104 0.328

BMI 0.122 0.245

Gender 0.235 0.064

*BMI: Body Mass Index
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Theoretically, these physical characteristics can 
affect the condition of the three main components of the 
locomotive system, namely bones (supports), joints and 
intervertebral discs (mobility, impact absorption) and 
the muscular and nervous systems (driving, control)3. 
Any damage to these organs causes pain, limited range 
of motion in the joints or spine, muscle weakness and 
balance deficits leading to locomotive syndrome.

Some of the most common causes of locomotive 
syndrome include chronic disease, disc degeneration 
(lumbar spondylosis, cervical spondylosis, lumbar 
disc herniation, cervical disc herniation), lower limb 
cartilage degeneration (knee and hip osteoarthritis), 
and osteoporosis-related proximal femur fractures3. 
Among these diseases, old age is a risk factor for chronic 
disease, joint degeneration and osteoporosis; whereas a 
high BMI is a risk factor for chronic disease and joint 
degeneration.

In this study, there was no relationship between 
locomotive syndrome and age, weight, height, body 
mass index (BMI) and gender. This result is in contrast 
to a study conducted by Nakamura et al. on 165 elderly 
women aged over 60 years in Japan, showing that elderly 
with a BMI greater than 23.5 kg/m, shorter height, and 
a higher percentage of body fat. greater risk of SL3. 
Another study conducted on 350 respondents aged 40-
91 years in Japan showed that age over 60 years, female 
gender, height and body mass index have a significant 
correlation with locomotive syndrome as measured 
by the 25-question Geriatric Locomotive Function 
Scale (GLFS-25) but this study showed no relationship 
between locomotive syndrome and body weight9.

Research conducted by Kim et al. on 664 women 
and men in Japan aged 30 years or over showed that 
female gender, older age, higher body mass index, 
lumbar spondylosis and heart disease have a significant 
relationship with the syndrome. locomotives were 
measured by lococheck and GLFS-2510. However, a 
study conducted by Noge et al. in 2017 in Japan on 71 
female respondents aged between 64 years and 96 years 
showed that body mass index and body weight were 
not related to locomotive syndrome as measured by 
lococheck. However, it is closely related to age, muscle 
mass and quality of life4.

The difference in results in some of these studies 
can be caused by differences in the character of the 
respondents involved in the study11,12,13. For example, 

in several studies using respondents with a wider age 
range when compared to this study. While other studies 
only measure respondents with one gender only. In some 
of these studies there are also differences in measuring 
instruments, in which some studies use the lococheck 
measurement tool, while other studies use the GLFS-25 
measuring instrument14,15,16,17.

There are several limitations to this study. The 
first of all is that this study cannot describe the general 
population because respondents are only drawn from one 
location so that they cannot describe the characteristics 
of the elderly in general18,19,20. The second limitation is 
the measuring tool for assessing locomotive syndrome 
in this study using only one questionnaire, so the other 
measuring tools are still needed as a comparison21,22.

Conclusion

In summary, these findings confirmed that no 
correlation between physical characteristic and 
locomotive syndrome in elderly in Surabaya, Indonesia.
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Abstract

An outbreak of coronavirus disease 2019 (COVID-19) was detected in Wuhan, China in December 2019, 
the causative agent is severe acute respiratory coronavirus 2 (SARS-Co-2). The virus spread quickly to 
other areas and countries and the disease has become pandemic. This meta-analysis study was carried out to 
evaluate the clinical characteristics and to assess the prevalence of comorbidities in COVID-19 confirmed 
patients from January 1, 2020 to December 1, 2020.  Totally, 5580 cases were involved in this study, 
(55.2%) of them were males, the predominant clinical symptoms of COVID-19 patients were fever, cough, 
and fatigue (61.9, 50.1%, and 34.1% respectively). The most frequent comorbidities were hypertension, 
diabetes, as well as cardiovascular and cerebrovascular diseases (13.1%, 7.4 %, and 5.9% respectively). The 
majority of the patients in this study were male, the most prevalent signs and symptoms were fever, cough, 
and fatigue. The highly repeated comorbidities in the cases were hypertension, diabetes, also cardiovascular 
and cerebrovascular diseases.
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Introduction

In early December 2019, a set of acute respiratory 
infections, currently known as Corona Virus Disease 
2019 (COVID-19) was identified in Wuhan, Hubei 
Province, China. The malady has spread rapidly from 
Wuhan to other areas of China and even countries around 
the world. The new novel corona virus was diagnosed 
in samples of airway epithelial cells from an infected 
individual in Wuhan (1).  The disease caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) (2), which is an enveloped, positive-sense, 
single-stranded RNA virus that belongs to the genus 
of Betacoronavirus and Coronaviridae family (3). The 
virus transmits via droplets as well as through contact 
with contaminated fomites (4). Commonly, the median 
incubation period of the disease is 3 days (range: 0–24 

days) (5). COVID-19 has various clinical presentations, 
ranging from asymptomatic illness to mild respiratory 
infection to severest complications of pneumonia (6). 
The main clinical manifestations include fever, dry 
cough, dyspnoea, myalgia, fatigue, ageusia, anosmia, 
decreased leukocyte counts, and evidence of pneumonia 
in computed tomography (CT) (3, 7). In severe cases, 
shortness in breath and hypoxia may develop within 
seven days after onset of the disease and may promptly 
progress to acute respiratory distress syndrome, 
metabolic acidosis, septic shock, and coagulopathy(2). 
The main aim of this study is to identify the signs and 
symptoms, as well as comorbidities of COVID-19 
reported in the currently available studies.

Methods and Material 

Data sources and inclusion criteria

The published articles related to clinical features 
of COVID-19 in PubMed, Scopus, and Web of Science 
between January 1, 2020 and December 1, 2020, with 
sample size ≥80 included in this study. 

DOI Number: 10.37506/ijfmt.v15i3.15711



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2673

Statistical Analysis 

Statistical analysis was achieved using SPSS 
program version 22. Texts, and Tables, were used for 
presentation of the results. 

Ethical Considerations: The study does not need 
ethical approval because the meta-analysis depends on 
published studies.

Results

The researchers primarily found a total of 33 
articles, afterward, the studies were checked for their 
titles and abstracts and the full-text were reviewed, only 
twelve articles met the predetermined inclusion criteria 
and eventually remained for analysis, which were Choi 
MH,et al. (2), Yang W,et al. (8), Liang W-h, et al. (9), 
Cao Z,  et al. (10), Alsofayan YM, et al. (11), Guo T, et 

al(12). , Wu J, et al.(13), Wang X, et al. (14), Yang BY, 
et al. (15), Wan S, et al. (16), Chen T, et al. (17), Chen 
T, et al. (18). 

Overall 5580 cases were included in this meta-
analysis, 3082 (55.2%) were males. The results of the 
current meta-analysis reported that the most prevalent 
clinical signs and symptoms of COVID-19 was fever 
(61.9) followed by cough, and fatigue (50.1%, and 
34.1% respectively). A minority of cases had diarrhea, 
and nausea and vomiting (8.4%, and 5.1% respectively) 
(Table 1).

The most prevalent comorbidities in this study 
were hypertension, diabetes, and cardiovascular and 
cerebrovascular diseases (13.1%, 7.4 %, and 5.9% 
respectively) (Table 2).

Table1. Main Characteristics of patients with COVID-19

Author

(Reference)
Sample 

size

Age (years)

mean±SD, 
Median 
(IQR)

Male 

No. 
(%)

Fever

No. (%)

Chill

No. 
(%)

Nasal 
congestion 

or 
rhinorrhea

Sore 
throat

No. 
(%)

Cough 

No. (%)

Dyspnea 

No. (%)

Chest 
pain 

No. 
(%)

Fatigue

No. 
(%)

Myalgia

No.   (%)
Headache 
No.      (%)

Diarrhea 
No.      
(%)

Nausea 
and 

vomiting

Choi MH,et al.

(2)
293 29 (24–47)

214 
(73.0)

75 
(25.6)

54 
(18.4)

36 

(12.3)
42 

(14.3)
69 

(23.5)
22  (7.5) 9  (3.1)

60 
(20.5)

60  (20.5) 61     (20.8) 19      (6.5)
9 

(3.1)

Yang W,et al.

(8)
149 45.11±13.35

81 
(54.4)

114 
(76.51)

21 
(14.1)

5 

(3.36)

21

(14.1)
87 

(58.39)
2

(1.34)
5 

(3.36)
NA

5

(3.36)

13 

(8.72)

11

(7.38)

2

(1.34)

Liang W-h, 
et al.

(9)

1590
48.9±16.3

904 
(57.3)

1351 
(88.0)

163 
(12.2)

73

(5.6)
21 

(1.6)
1052 
(70.2)

331 
(20.8)

NA
584 

(42.8)
234 

(17.5)
205

(15.4)

57

(4.2)

80

(5.8)

Cao Z,  et al.

(10)
80 53±20

38 
(47.5)

69 
(86.3)

8 
(10.0)

NA NA
57

(71.3)

30

(37.5)
NA

30 
(37.5)

12

(15.0)

8

(10.0)

5 

(6.3)

6

 (7.5)

Alsofayan YM, 
et al.

(11)
1512 36

825 
(54.3)

333 
(85.6)

NA 139    (72.0)
257 

(81.6)
429 

(89.4)
NA NA NA

202 
(28.6)

193

(27.3)

101

14.3

101

(14.3)

Guo T, et al.

(12)
105 67 (64 -74)

48 
(45.7)

70 
(66.7)

NA NA NA
68 

(64.8)
31 (29.5) NA

35 
(33.3)

8

 (7.6)

9

 (8.6)

10

 (9.5)

6

 (5.7)

Wu J, et al.

(13)
80

46.10 ± 
15.42

39 
(48.8)

63 
(78.75)

NA
5 

(6.10)
11 

(13.8)
51 

(63.75)
30 (37.5)

3 
(3.75 )

NA
18 

(22.5)

13 

(16.25)

1 

(1.25)

1

 (1.25)

Wang X, et al.

(14)
1012 50 (39-58)

524 
(51.8)

761 
(75.2)

182 
(18.0)

69

(6.9)
144 

(14.2)
531 

(52.4)
231 

(22.8)
NA NA

170 
(16.8)

152 (15.0) 152 (15.0) 36 (3.6)

Yang BY, et al.

(15)
147 75.7 (13.2)

58 
(46.8)

68 
(46.3)

NA NA
3

 (2.0)
43 

(29.3)
64 (43.5) NA

59 
(40.1)

1 (0.7) 4 (2.7) 9 (6.1)
14  

(9.5)

Wan S, et al.

(16)
135 47 (36‐55) 72 

(53.3)
120 

(88.9)
NA NA NA

102 
(76.5)

18 (13.3) NA
44 

(32.5)
44 

(32.5)

34 

(32.5)

18 

(13.3)
4 (3.0)

Chen T, et al. 

(17)
274 62 (44-70)

171 
(62.0)

249 
(91,0)

NA NA NA
185 

(68)
120 (44) NA

137 
(50)

60 

(22)

31

 (11)

77 

(28)

24 

(9)

Chen T, et al.

(18)
203 54 (20–91)

108 
(53.2)

181 
(89.2)

NA NA NA
122  

(60.1)
3

 (1.5)
4  (2.0)

16 

(7.9)

54 

(26.6)

10 

(4.9)

10

 (4.9)

3

(1.5)

Prevalence % 61.9 9.4 9.2 10.6 50.1 21.7 2.9 34.1 34.1 13.2 8.4 5.1

No. number, NA not available
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Table2. Comorbidity of patients with COVID-19 

Author
(Reference)

Chronic 
pulmonary 

disease
No. (%)

Cardio-
vascular 

and 
Cerebro-
vascular 
diseases

Hyper-
tension
No. (%)

Diabetes
No. (%)

Malignant 
tumour and 

immune-
deficiency
No. (%)

Chronic 
liver

disease
No. (%)

Chronic 
renal

disease
No. (%)

Other 
No. (%)

Choi MH,et al.

(2)
17 (5.8) 11 (3.7) 29 (9.9) 21 (7.2) 7 (2.4) 5 (1.7) 1 (0.3) 72 (24.6)

Yang W,et al.

(8)
1 (0.67) 28 (18.79) NA NA 2 (1.34) NA NA 21 (14.09)

Liang W-h, et al.

(9)
24 (1.5) 89 (5.6) 269 (8.2)

130

(8.2)
21 (1.3) 28 (1.8) 21 (1.3) 3 (1.0)

Cao Z,  et al.

(10)
5 (6.3) 10 (12.5) 20(25.0) 6 (7.5) NA NA NA 6 (7.5)

Alsofayan YM, et 
al.(11)

57 (5.2) 25 (2.3) 97 (8.8) 83 (7.6) 12 (1.1) NA 13 (1.2) 54 (4.9)

Guo T, et al.

(12)
9 (8.6) 17 (23.8) 46(43.8) 27 (25.7) NA 5 (4.8) 5 (4.8) NA

Wu J, et al.

(13)
1 (1.25) 25 (31.25) NA NA 1 (1.25) NA 1 (1.25) 9 (11.25)

Wang X, et al.

(14)
20 (2.0) 15 (1.5) 46 (4.5) 27 (2.7) NA NA NA 34 (3.3)

Yang BY, et al.

(15)
26 (21.0) 52 (42.0) 44  (35.5) 25 (20.2) 9 (7.2) NA 7 (5.6) 50 (40.3)

Wan S, et al.

(16)
1 (0.7%) 7 (5.2) 13 (9.6) 12 (8.9) 4 (3.0) 2 (1.5) NA NA

Chen T, et al. 

(17)
18 (6.6) 27 (9.9) 93 (34) 47 (17.2) 7 (2.6) 11 (4.0) 4 (1.5) 10 (3.6)

Chen T, et al.

(18)
8 (3.9) 25 (12.3) 43 (21.2) 16 (7.9) 7 (3.4) 8 (3.9) 8 (3.9) 6 (3.0)

Prevalence % 3.4 5.9 13.1 7.4 1.6 2.3 1.4 5.0

No.: number, NA: not available

Discussion

In the current meta-analysis study, males were higher 
prevalence than females, this finding is in agreement 
with the results of three meta-analyses studies (19-21). 
This is might be due to females develop greater innate 
and adaptive immune responses than males thus they 
are less vulnerable to many infections of viral, bacterial, 
fungal, and parasitic origin(22). 

The results of our study showed  that fever, cough, and 
fatigue were the most frequent clinical manifestation of 
COVID-19 infected patients, these findings are consistent 
with the findings of two other meta-analysis studies (20, 
23). A minority of the patients had gastrointestinal tract 
symptoms, including diarrhea, nausea and vomiting. 
Similar two other meta-analyses found the same 
result (19, 21). The results display that the elevated 
levels of fecal calprotectin in infected individuals with 
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COVID-19 add to the increasing evidence that SARS-
CoV-2 infection produces an inflammatory response 
in the intestinal tract (24). Calprotectin concentrations 
were significantly greater in COVID-19 cases who had 
suffered from diarrhea and with higher elevated serum 
interleukin 6 levels. In the diagnosis and particularly 
in the follow-up of COVID-19-associated diarrhea, 
the calprotectin measurement could be interested in 
monitoring the disease. Moreover, diarrhea may be 
secondary to virus-produced inflammation, which in 
turn is a result of the entry of inflammatory cells into 
the intestinal tract mucosa, including lymphocytes and 
neutrophils, thus disrupting the gut microbiota.

Viral SARS-CoV-2 particles were identified in feces 
during the second phase of COVID-19, followed by a 
decrease in the peak of inflammation. Consequently, 
COVID-19-associated inflammatory diarrhea was 
connected with reduced levels of fecal SARS-CoV-2 
RNA (25).

Concerning comorbidities, hypertension, diabetes, as 
well as cardiovascular and cerebrovascular diseases were 
highly prevalent. Likewise, two meta-analyses studies 
reported that diabetes, hypertension, and cardiovascular 
diseases were most common comorbidities in 
COVID-19 infected patients (20, 23). Patients with 
diabetes mellitus are more prone to infectious diseases, 
this is due to a hyperglycemic environment, which 
increases the virulence of some pathogens and decreases 
production of interleukins in response to infection; 
declines chemotaxis and phagocytic activity, obstruct 
the movement of polymorphonuclear leukocytes(26).

Conclusions

Males were overrepresented than females. Fever, 
cough, fatigue were the most frequently clinical 
symptoms. Hypertension, diabetes, also cardiovascular 
and cerebrovascular diseases were the most predominant 
comorbidities for COVID-19 infection.

Ethical Clearance: The study does not require 
ethical approval because the meta-analysis depends on 
published studies.

Source of Funding: Self

Conflict of Interest: Nil.
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Abstract

Lead is widely used in various industrial purposes, one of which is in the paint industry. Lead plays an 
important role in the paint industry which functions as a coloring agent or known as pigment. Lead is a 
heavy metal whose benefit is unknown in the body. In fact, its existence in the body often causes toxic 
effects on health. In painting activities, lead can more easily interact and poison paint workers through 
inhalation, ingestion, and skin. Accute lead poisoning can result in haematological disorders. This study 
aimed to reveal the level of lead in the air in the painting area and to analyze the differences in lead and 
hemoglobin levels. This observational study used an analytic cross-sectional design. The study population 
consisted of 2 groups, namely the study group (exposed group) and the control group (non-exposed group) 
as a comparison. The research subjects were 20 people consisting of 12 respondents from the exposed group 
and 8 respondents from the unexposed group.The results of this study indicate that the average exposure to 
lead levels in the air is0.06834 mg/m3. There was a difference between the lead levels of the exposed group 
and the unexposed group (sig: 0,00). And there was no difference between the hemoglobin levels of the both 
groups (sig: 0,349).

Keywords: lead exposure, lead in painting workers, blood lead levels.

Introduction

Metals are divided into 2 types, namely heavy 
metals and light metals. Light metals are compounds that 
have a specific gravity <5g/cm3, while heavy metals are 
compounds that have a specific gravity>5g/cm3. The Pb 
compound itself has a specific gravity of 11,342 g/cm3 
so that Pb can be classified as a heavy metal group(2). 

The use of lead in industry is quite widely used, 
leads are used for the battery industry, anti-explosion 
of gasoline, metal coatings/metal pipes, radiation 
protection, ammunition, soldering, coloring pigments in 
dyes/paints and others(3).Lead is also very important in 

the paint and ink industry as a colorant. The majority 
of the paint industry uses Pb as a pigment, besides that 
lead in paint can also act as a catalytic agent to speed up 
the paint drying process, and as an anti-rust coating to 
prevent rusting of coated objects(4).

Essential heavy metals are metals that are in a certain 
amount needed by living things, but in excess amounts 
can cause harmful toxic effects, for example, Zn, Cu, Fe, 
Co, Mn and Se.  Meanwhile, non-essential heavy metals 
are metals whose benefits are unknown in the body and 
often cause toxic metal effects, for example Hg, Cd, Pb, 
Sn, Cr (VI) and As. Non-essential heavy metals are often 
toxic in the body, and can have a negative impact on a 
human health(1).

Painting activities can cause lead to air dispersion, 
so that workers in and around it will more easily interact 
with lead metal. Lead can enter the human body through 
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3 routes, namely respiration, digestion, and skin. Lead 
that is dispersed into the air can poison the human body 
through inhalation, in addition to that, contact with the 
paint surface can also cause lead to enter through the skin 
pores even though the value is a little(5).Lead that sticks 
to the hands, face and food around the exposedareacan 
entered the body through digestionif exposed workers 
do not maintain personal hygiene properly(6).

Lead that enters the body will bind to red blood 
cells, then distributed to soft tissues such as internal 
organs, brain, kidneys, and can be stored in bones and 
teeth. Lead can accumulate and form strong bonds with 
bones and teeth for a long time (10-25 years)(7). Lead 
that has spread in body tissues can be released and re-
binds to blood. Lead exposure to humans is like the case 
of radiation exposure, because lead can accumulate in 
the body and be stored in the bones, liver and kidneys. 
The longer person works in an environment with lead 
exposure, the more leads will be stored in the body(8).

Lead is classically a cumulative or chronic toxin; 
hence, acute effects are usually observed only following 
to exposures with high concentrations. Acute lead 
exposures may cause gastrointestinal disturbances 
(anorexia, vomiting, nausea, abdominal pain), hepatic 
and renal damage, hypertension and neurological 
effects (malaise, encephalopathy, drowsiness) that 
may lead to convulsions and death. Chronic lead 
exposure commonly causes haematological effects such 
as anaemia, or neurological disturbances, including 
headache, irritability, lethargy, convulsions, ataxia, 
muscle weakness, tremors and paralysis(9).

Lead in the body can affect the performance 
of hemoglobin formation, more precisely lead can 
interfere with the heme synthesis process. The effects 
of Pb disturbances on hematopoietic is that it is closely 
related to Hb production, which is to inhibit the 
process of compiling the enzyme Amino Laevulinic 
Acid Dehydratase (ALAD) and the insertion of iron 
in Protoporphyrin. This will result in a decrease in the 
combination of Hb formation and the erythrocyte life 
cycle(10). However, the case of hemopoietic effects 
as above occurred only in a chronic or long-term 
exposure to blood lead (PbB) levels of 50 µg/dL or 
more. Lead inhibits heme synthesis through inhibition 
of the enzyme ferrochelatase, causing an increase in 

protoporphyrin in erythrocytes. This can be tested by 
examining Erythrocyte ZnProtoporphyrin (ZPP) with 
the fluorometry technique. Lead can cause microcytic 
anemia because it has the effect of weakening the red 
blood cell membrane so that it breaks easily and shortens 
the life of red blood cells(11).

Material and Method

This quantitative research is an observational study 
where the researcher only takes the data in the field 
without making any intervention to the subject. The 
research design was cross-sectional analytic, where all 
data were collected simultaneously without considering 
outcome status and exposure.

This study used 2 groups of research subjects, 
namely painting workers as the study group (exposed) 
and administrative workers as the control group (non-
exposed). The study population was determined in each 
group with these following inclusion criteria; male(sex); 
not consuming blood-boosting drugs; not having the 
same name; working on shift 1 (morning-evening). From 
the inclusion criteria obtained population of 13 people in 
the painting area and 9 people in the administrative area. 
Sampling was using simple random sampling method for 
each group, and the number of samples was determined 
using the Slovin’s formularesulting in 12 samples of 
the exposed group and 8 of the unexposed group. This 
research was conducted at the train manufacturing 
company PT. X.

This study was supported by occupational health 
laboratories (LaboratoriumK3 Jatim), environmental 
laboratories (Laboratorium Mutiara Sidoarjo), and 
health laboratories (Sarana Medika) in analyzing data in 
the field. Testing of lead samples in air and blood was 
carried out using the AAS method, while hemoglobin 
levels used the cyanmethemoglobin method.

Laboratory test results data are then inputted and 
presented in tabular form. Furthermore, the data were 
analyzed using the help of SPSS software with the 
Independent T-test comparison. This study aims to reveal 
the amount of air lead exposure, and the differences in 
blood lead and hemoglobin levels between the exposed 
and non-exposed groups.
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Result

Laboratory Check Result of Lead Levels in the Air 
of Work Environment

Air sampling was taken in 2 areas, there are the 
area of painting workshop and the Graha building as the 
administration office.  The air sampling in the painting 
Indian Journal of Forensic Medicine & Toxicology, area 

was taken by 4-points, because the painting workshophas 
a large coverage area and the type of painting work 
is dynamic work that moving around the workshop. 
And for the administrative office area is enough to do 
1-pointair sampling because the work area is not so large 
and the type of work is static where the administration 
workers are not moving into places.

Table 1. Lead Levels in The Air Work Environment

Sample Point
Time

(GMT+7)
Lead Levels (mg/m3) Temp (oC) Relative Humi-dity

Painting B 09.29 0,00629 32,1 60

Painting A 09.34 0,10822 31,9 58

Painting C 09.54 0,00046 32,8 56

Administration Office 10.17 <0,00046 28,4 72

Painting D 13.15 0,15839 34,2 55

It can be seen in table 5.7, the level of lead (Pb) 
in the air in the administrative work area is very small 
amount so that it can hardly be detected with levels 
below 0.00046 mg/m3.The value of the lead content in 
the air of the painting location which will be used in the 
next analysis use an average value of 0.06834 mg/m3.

Laboratory Check Result of Blood Lead Levels

Testing of lead levels in the blood was carried out 
by Environmental Laboratory Mechanical Laboratory 

and Calibration Mutiara KebonagungSidoarjousing 
the Atomic Absorbance Spectrophotometer method. 
The results of testing the blood lead levels of research 
respondents can be seen in the following table 2.

The results of testing the level of lead in the blood of 
all research respondents had an average value of 8.6 µg/
dL with a standard deviation of 3.98. The smallest lead 
content was at 2.884µg/dL and the highest value was at 
15.478µg/dL.

Table 2. Blood Lead Levels Laboratory Test Result

Exposed Group Blood Lead Levels (µg/dL) Unexposed Group Blood Lead Levels (µg/dL)

8.592 8.036

9.125 6.029

8.612 6.151

9.921 5.335

7.938 3.438
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8.149 5.106

8.503 2.884

15.114 3.176

13.822

15.478

13.552

14.287

Mean = 11,09108 Mean = 5,01938

StandarDeviasi = 3.04628 StandarDeviasi = 1.77142

Min-Max = 2.884 - 8.036 Min-Max = 7.938 - 15.478

Laboratoty Check Result of Hemoglobin Levels

Hemoglobin levels were measured by the cyanmethemoglobin method by Sarana Medika’s laboratory can be 
seen in the following table 3. The average value of the hemoglobin levels of all respondents was 14.284g/dL with a 
standard deviation of 0.9. The smallest lead content was at 2.884µg / dL and the highest value was at 15.478µg / dL.

Table 3. Hemoglobin Levels Laboratory Test Result

Exposed Group Blood Lead Levels (µg/dL) Unexposed Group Blood Lead Levels (µg/dL)

13.62 14.14

13.71 13.97

14.74 13.98

15.05 13.97

15.10 13.07

15.95 14.37

14.75 14.10

15.16 14.98

12.00

13.30

15.36

14.36

Mean = 14.4250 Mean = 14.0725

Standard Deviation = 1.09133 Standard Deviation = 0.52806

Min-Max = 12,00 – 15,95 Min-Max = 13,07 – 14,98

Cont... Table 2. Blood Lead Levels Laboratory Test Result
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The Differences Blood Lead Levels Between the 
Exposed and Unexposed Group

From table 4, it can be seen that the average value 
of lead (Pb) levels in the blood between exposed and 
unexposed groups shows different values. The exposed 
group had a mean value of 11.09 µg/dL with a standard 
deviation of 3.046, while the unexposed group had an 

average value of 5.02 µg/dL with a standard deviation 
of 1.771. Both values   were tested using the Student 
Independent T-test, and obtained a ρ-value of 0.00. 
The statistical test showed significant results because of 
ρ-value <0.05 then Ho was rejected, which means that 
there was a difference in Blood Lead Levels between the 
exposed and unexposed groups

Table 4. The Differences Blood Lead Levels Between the Exposed and Unexposed Group

Respondent Group N Mean
Standard 
Deviation

Lavene Test
t-Test 

Independent

Exposed Respondent 12 11.09108 3.046289

ρ = 0.003 ρ = 0.000

Unexposed Respondent 8 5.01938 1.771427

The Differences Hemoglobin Levels Between the 
Exposed and Unexposed Group

According to WHO standards in 2011, the 
hemoglobin level in the blood of an adult male (≥15 
years) is above 13g/dL(12). From the table 3 above, it can 
be seen that the respondents have normal hemoglobin 
levels. There is only 1 respondent who has hemoglobin 
levels that are below the standard.

Table 5, shows the results of the blood 
hemoglobinlevels of the exposed and non-exposed 
groups of respondents. The mean value of the exposed 

group was 14.425 g/dL with a standard deviation of 1.09.
Meanwhile, the unexposed group showed an average 
yield of 14.0725 g/dL with a standard deviation of 0.52. 

Of the two groups, the lowest minimum value 
is in the exposed group with a value of 12.00 g/dL. 
Tests using the Student Independent T-test statistical 
test showed the results of ρ-value>0.05, so the results 
were not significant and Ho was accepted. From these 
tests, it can be concluded that there is no difference in 
hemoglobin levels between the exposed and unexposed 
groups.

Table 5. The Differences Hemoglobin Levels Between the Exposed and Unexposed Group

Respondent Group N Mean
Standard 
Deviation

Lavene Test t-Test Independent

Exposed Respondent 12 14.4250  0.52806

ρ = 0.048 ρ = 0.349

Unexposed Respondent 8 14.0725 1.09133
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Discussion

This study was conducted at PT. X, which is the 
largest train manufacture company that produces train 
to supply local markets and to exports abroad. This 
research was conducted at the location of the finishing-
painting building as a study and the main administration 
building as a comparison.

Limitation of exposure to chemical substances in 
Indonesia is regulated through the Peraturan Menteri 
Ketenagakerjaan No. 5 Tahun 2018 tentangKeselamatan 
dan Kesehatan KerjaLingkunganKerja. In this regulation, 
the Threshold Limit Value (NAB) for lead chemicals is 
0.05mg/m3 (13). This regulation is in accordance with 
the recommendations of OSHA, NIOSH, and ACGIH 
which all state that the Threshold Limit Value for 
lead exposure is 0.05mg/m3. The administration office 
point has a very low lead exposure, this is because the 
administration building is isolated from outside air. All 
areas in the building have a central air conditioning 
system, so the air quality, temperature and humidity are 
well maintained. 

Meanwhile, in painting workshops there are 2 points 
whose amount of exposure match to TLV, but there are 
also 2 points that exceed the TLV.Painting A and painting 
D are the same sampling points, but taken at different 
times. In the results of laboratory check, painting A 
and painting D tended to be consistent giving a very 
high exposure. This is because at the time of sampling, 
painting points A and D have a highproduction activity 
as well. At this location there is no mechanical exhaust, 
so the air circulation is not good. In addition, this point is 
the location where the colored paint was applied so that 
the lead level released would be even higher.According 
to research conducted by Kasanah (2016), the color 
painting process will provide greater lead exposure than 
painting without color(14).

Next is painting B, this location is where the primer 
coating is applied as a base paint. This location has 
installed a mechanical exhaust, there is a large fan to 
liquefy the air so that the air circulation is good enough, 
it causes point B have a lead exposure that does not 
exceed the TLV value. In facts, in the painting workshop 
at points A, B, and D already have a local exhaust for do 
painting, but the painting workers do their work not in 
the local exhaust.

The last one is painting C, this point is the place 
for the application of colored paint. Painting C is 
located in a building where a central exhaust system 
has been installed. When the painting process will 
begin immediately, all doors will be closed and the 
exhaust system will be activated. The exhaust system is 
working by circulating the air in the building through 
the ventilation holes below and then flowing it out of the 
building, meanwhile clean air is flowed into the building 
from above. According to Hasbiah (2016) in her research 
in the parking area, which states that another factor that 
can affect lead levels in the air is ventilation. The better 
the exchange of clean air to the exposed area, the lower 
the lead content in that air(15).

Lead exposure in the human body can be checked 
through several biomarkers including blood, hair and 
nails, bones and teeth, urine, saliva and sweat, and 
cement. However, the most common method and gives 
the best result is measurement of PbB through blood. 
According to the CDC in 2010, adults (≥16 years) can be 
considered lead poisoning if the lead level in the blood 
shows a number ≥10 µg/dL. From examining result of 
blood lead levels, this study showed that there were 5 
respondents from the exposed group who had blood 
lead levels reaching ≥10 µg/dL, while the remaining 15 
respondents are ≤10 µg/dL.

According to the comparative test of the two groups’ 
lead levels using an independent t-test, the result shows 
thatρ-value = 0.00 which can be interpreted that there is 
a difference in blood lead levels between the exposed 
and unexposed groups. The results of the examination 
of the exposed group had higher blood lead levels than 
the unexposed group. This is consistent with Muliyadi’s 
research, the results of his research at car painting 
workshops showed that the lead levels in the blood 
of painting workers were higher than administrative 
workers with an average of 11.20:8.25 µg/dL(16).

The increase in lead in the blood (PbB) caused by 
exposure to Pb that enters through inhalation, ingestion, 
and dermal will accumulate in the blood as much 
as 95%(10). The largest absorption of Pb is through 
respiration, so that Pb in the air contributes most of Pb 
in the blood. Toxins through the respiratory tract will 
quickly enter the body in significant amounts. Because 
in the respiratory tract, there is analveoli with a very thin
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Indian Journal of Forensic Medicine & 
Toxicology, layer, and it is a place for oxygen and 
carbondioxideexchange from blood which is directly 
related to the blood circulatory pathway. That way, the 
respiration is the most dominant entry route for toxins(17).

The existence of lead in the body can interfere 
with the synthesis of heme through three mechanisms, 
there are by disrupting the incorporation of Glycine and 
Succinyl Co-Enzyme A, depression against ALAD, and 
disrupting the Ferrochelatase enzyme which functions to 
combine iron (Fe) with protoporphyrin(16).

The results of hemoglobin levels medical 
examination can be seen at table 3. According to the 
WHO 2011 standards, the normal amount of hemoglobin 
levels for adults (> 15 years) are ≥13g/dL. The majority 
of respondents in all studies had normal hemoglobin 
levels, only 1 respondent was classified as light anemia 
with an Hb 12g/dL from the exposed group.Then the 
comparative test of hemoglobin levels between the 
two groups was calculated by using the Independent 
T-test analysis, from the results of the analysis obtained 
ρ-value = 0.349 which could be stated that there was no 
difference in hemoglobin levels between the exposed 
and unexposed groups.

The no differences between the two groups might 
occur because indeed the lead levels in the blood of the 
respondents were still within normal limits.According to 
the American Conference on Governmental Industrial 
Hygienists, the highest value of Biological Exposure 
Indices which is a best practice for practitioners to be 
applied in carrying out lead biomonitoring is 20µg/
dL(18). OSHA provides a maximum limit for the BEI 
for lead is 50 µg/dL. If workers get a blood lead level 
of>50 µg/dL, then the worker must be temporarily 
suspended from work or transferred to another job until 
the lead level shows a value of<40 µg/dL(19).Meanwhile, 
the Indonesian government through the Peraturan 
Menteri Ketenagakerjaan No. 5 tahun 2018 regulates 
the BEI limit for lead in blood is 30 µg/dL(13). From 
all recommendations, the lead levels in the research 
respondents’ blood were still at normal levels. This may 
cause no significant difference in hemoglobin levels 
between the exposed and unexposed groups.

Conclusion

Based on the results of research that has been held 
at PT. X, can be concluded that there are 2 points in 
the painting area whose exposure value exceeds the 
recommendation value. However, this can be prevented 
by enforcing the use of mechanical ventilation for 
painting workers. Between the two groups, there was 
a difference in blood lead levels where the exposed 
group had higher blood lead values   than the unexposed 
group. However, there was no significant difference in 
hemoglobin levels between the two groups. 
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Introduction

Death can occur anywhere, with or without prior treatment by a healthcare professional. A good and 
complete death registry will meet the information needs. Such a registry will also enhance community safety 
efforts and policymaking in the health and population sectors. Analysis of risk factors, signs, and symptoms 
observed before death provides useful information for estimating diseases or causes of death. Verbal autopsy 
data must be explored in more depth to protect public law and improve health statistics.

Methods: This research used observational design. Data obtained from the Health and Demographic 
Surveillance System of Sleman. Research subjects were all deaths recorded in verbal autopsy document 
from 2014-2018. Descriptive statistical analysis was used.

Results: Differences in the proportion of gender from 2014-2017 were observed, where the number of 
women was higher than men. Most deaths were above 65 years of age. Most deaths were natural deaths. 
Unnatural deaths were caused by traffic accidents, drowning, murder, and others, with the most number of 
cases occurring in 2014 (12%). Indeterminate deaths occurred annually, with the most cases in 2017 (13%). 

Conclusions: Verbal autopsy has succeeded in distinguishing between natural and unnatural death.

Keywords: cause of death, way of death, verbal autopsy, surveillance system.
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Introduction

Deaths must be registered to protect the community. 
Complete information is needed to meet the needs of 
legal protection for community and health statistics. 
The documentation of research data with verbal autopsy 
can help reveal the manner of death and cause of 
death. Analysis of risk factors and signs and symptoms 
observed before death provides useful information for 
estimating diseases or causes of death. Without good 
analysis, deaths in the community will be difficult to 
group correctly. Moreover, the causes of death will be 
difficult to identify and could fall into other categories. 
Of course, if there are too many deaths included in other 

categories, policymaking in the health sector will be 
affected.

Death investigations are important to perform 
before doctors sign the death certificate. Investigations 
include the causes and methods of death. The cause of 
death was formulated in ICD-10. The way of death is 
not purely a medical finding but is also influenced by 
the findings around the body. The grouping can also 
be affected by legal and administrative categories such 
as murder, suicide, accidents, or natural death1. In the 
case of natural death, the doctor can immediately issue a 
death certificate, and the body can be buried or cremated. 
Natural death is death due to disease naturally and there 
is nothing suspicious in the vicinity of the discovery 
of the body. Conversely, in cases of unnatural deaths 
such as deaths due to criminal acts, trauma, poisoning, 
or unexplained causes, a forensic autopsy must be 
performed2.

DOI Number: 10.37506/ijfmt.v15i3.15713
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Wahab et al3 reported that, in Indonesia, the highest 
cause of death in the community is stroke, followed 
by airway infection, and heart disease, which is not 
specifically more detailed. Herbst et al4, in a study 
entitled “Verbal autopsy-based cause-specific mortality 
trends in rural KwaZulu-Natal, South Africa” run in 
2000-2009 revealed that verbal autopsy based on the 
correct method contributed to available information 
needed by policymakers.

Starting in 2014, the Faculty of Medicine, Public 
Health, and Nursing (FK-KMK), Universitas Gadjah 
Mada (UGM), implemented the Health and Demographic 
Surveillance System (HDSS) in Sleman Regency to 
explore health status data including verbal autopsy data. 
This study discusses the use of verbal autopsy data in 
the view of protecting public law and health statistics 
by exploring deaths based on the manner of death in 
Sleman Regency, Yogyakarta.

 Materials and Methods

Subjects of this research were all deaths recorded in 
the HDSS Sleman verbal autopsy document. No sampling 
was conducted in this study so accidental sampling was 
applied. The number of samples pertains to all cases 
recorded in 2015-2018. The inclusion criteria were 

deaths recorded in 2015-2018, while the study exclusion 
criteria were deaths that could not be completed after 
the data was re-verified by the enumerator. The study 
was conducted in Sleman from June to November 
2019. 

This research used secondary data. Death data from 
verbal autopsy HDSS were grouped by cause of death—
due to disease and not due to disease. Death data due to 
disease were grouped by disease, and document analysis 
was carried out to measure the adequacy of information 
in the diagnosis. Then, the cases were grouped based on 
disease risk factors. Data on deaths not due to disease 
were grouped in traffic accidents, suicide, wildfire, 
violence, and natural disasters. The HDSS enumerator 
retrieved additional data to ascertain whether or not there 
was still a lack of data. Data were analysed descriptively 
for each cause and manner of death.

Result and Discussion

 There was a significant difference in relation to 
the gender proportion of the mortality data based on 
the verbal autopsy of Sleman HDSS, in 2014 and 2017, 
where the female population was found higher than that 
of men. The factors that influence this incident need to 
be explored more deeply. The data is shown in Figure 1.

Figure 1 Death Cases by Gender
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Most deaths in the sample occurred at the age of over 
65 years, followed by the age of 50 to 64 years. Over 
the years, the number of deaths aged 65 years older had 

increased. The number of deaths under the 15 years old 
was very small, less than 5% and the highest proportion 
was in 2014, at 4.8%. This data is shown in Figure 2.

Figure 2. Deaths by Age Group

The verbal autopsy data showed that most of the deaths were natural deaths (Figure 3). The highest unnatural 
death rate in 2014 was 12%. Undetermined deaths occurred every year. Most cases (13% of all cases) happened in 
2017. 

Figure 3. Cases of Natural and Unnatural Deaths per Year
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Unusual methods of death involved victims of transportation accidents, suicide, fire, violence and natural 
disasters. The most deaths due to transportation accidents happened in 2017, while the lowest was in 2015.

Table 1. Death Prevalence by Unnatural Death Methods by Year

2014 2015 2016 2017 Total

Accident 10 1 6 11 28

Suicide 1 3 0 2 6

Wildfire 4 0 1 0 5

Violence 0 0 1 0 1

Natural Disaster 0 2 0 0 2

Total 15 6 8 13 42

Deaths due to accidents were mainly unnatural accidental deaths. Intention-caused injury can come from within 
individuals, one of which is suicide. Research conducted by the author to get suicide was ranked second-most (Table 
1). Table 2 showed death prevalence by subject characteristic. In this table researcher make bigger group of ways of 
death in 3 groups, injury, infectious disease, and non-infectious disease.

Table 2. Death Prevalence by Subject Characteristic

Injury Infectious Disease
Non-Infectious 

Disease
Total

Year n % n % N % n %

2014 15 36% 20 17% 90 17% 125 18%

2015 6 14% 18 16% 113 21% 137 20%

2016 8 19% 34 30% 134 25% 176 26%

2017 13 31% 35 30% 144 27% 192 28%

Age

1-4 y 0 0% 5 4% 8 2% 13 2%

5-14 y 3 7% 1 1% 2 0% 6 1%

15-49 y 8 19% 13 11% 43 8% 64 9%

50-64 y 6 14% 22 19% 114 22% 142 21%

65+ y 25 60% 74 64% 363 68% 462 67%

Sex

Female 22 52% 60 52% 262 49% 344 50%

Male 20 48% 55 48% 268 51% 343 50%

Location

Not at home 20 49% 60 52% 217 41% 297 43%

At home 21 51% 55 48% 310 59% 386 57%
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Death during 
travelling

No 41 100% 113 98% 521 99% 675 99%

Yes 0 0% 2 2% 6 1% 8 1%

Death certificate

Not present 29 69% 63 55% 291 55% 383 56%

Present 13 31% 52 45% 239 45% 304 44%

Cont... Table 2. Death Prevalence by Subject Characteristic

Overall, the biggest deaths from year to year in this 
study consisted of deaths from stroke (29%) or vascular 
disorders followed by infection (16%), cancer (12%), 
metabolic death and abdominal pain (8%), and unnatural 
death (6%). For deaths based on infections, most were 
respiratory infections, one of which was pneumonia, 

followed by death from tuberculosis, and HIV/AIDS. 
Malaria cases are still a cause of death in 2017 and 2018. 
Cancer deaths account for 12% of the total cases over the 
5 years, with the largest sequence attributed to digestive 
cancer (25 cases). The proportion of causes of death to 
natural mortality is presented in Figure 4.

Figure 4. Natural Death

Figure 5. Percentage of Obtaining a Death Certificate
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The percentage of people getting death certificates 
has increased every year (Figure 5). This percentage 
increased from 27% (2014) to 64% (2018). The increase 
in death certificates obtained by the people from year to 
year is a positive thing. Death certificates are important 
documents that have a legal impact on various civil 
rights of citizens. Death certificates can only be issued 
if there is no dispute regarding a person’s death; in 
other words, the death is reasonable. If a person’s death 
is not reasonable, such as in a suspected criminal act 
or negligence of another party, a death certificate can 
only be issued after all forensic examinations have been 
completed.

It is important for doctors who first find a case of 
death to sort out whether the death case is natural or 
unnatural. Good data retrieval using verbal autopsy forms 
is very helpful to address this issue. The availability 
of sufficient data from reliable sources determines the 
results of the analysis of a verbal autopsy. By using a 
good verbal autopsy form, it is expected that doubts 
about sudden death or death on arrival can be reduced. 
The rights of the deceased population and the rights of 
their families can also be well protected. Delay in one 
death investigation process will affect the next process, 
and will ultimately hamper the fulfilment of the rights of 
the families of the deceased population.

There were deaths from intentional injuries, one 
of which was a homicide. Several researchers have 
reviewed various risk factors for killing. Gun murder is 
more common in areas with access to firearms. Drug and 
alcohol consumption can also influence a person to get 
involved in a fight. Involvement in gang activities and 
drug trafficking also increases the incidence of murder. 
Regions with high unemployment usually record-high 
homicide cases5.

Some studies have ranked accidental deaths at the 
top of unnatural deaths. The cause of accidents has been 
widely studied and found to differ between age groups. 
Accidents are even the most unnatural method of death 
in the elderly.6 Elderly people are more prone to injury 
because of declining health and dependence on others. 
Most cases of injury that caused death in the elderly 
are traffic accidents, followed by falls, and poisoning.7 
The most common cause of injury due to accidents in 
children was falls followed by bites.8 Individuals who 
work can have accidents, even for productive age groups. 
No differences were found regarding the factors of being 
too tired from work.9 Accidents also differed in pattern 

between urban areas and non-urban areas. Poisoning 
occurred more frequently in rural areas. Most cases of 
poisoning were due to kerosene as the agent. In urban 
areas, most injuries are caused by foreign objects.8 The 
use of narcotics such as cocaine can increase the risk of 
death from injury in accidents.10 Alcohol consumption 
also increases the risk of accidents.11

Urban areas have higher traffic accident rates than 
rural areas. Malik et al12 found traffic accidents as one 
of the highest contributors to injury rates with 25% of 
cases occurring in rural areas and 74% in urban areas. 
Subjects who work have a higher risk of having accidents 
while working and accidents while travelling to and 
from work.13 Fazel et al14 found that individuals who 
did not work would spend more time at home, so they 
would more likely be involved in accidents near home. 
Housewives have a higher risk of injury and death due 
to accidents at home.

The researchers revealed that countries with a lower-
middle income (or low-and-middle-income countries or 
LMIC) in Southeast Asia in 2012 had the highest suicide 
rates among countries with other middle to lower-
income countries.15 Globally, suicide rates in LMIC 
occur mostly in the 30-49-year-old group, whereas in 
countries with high incomes, the most suicides occur 
from the age of 15-29 years. The incidence of suicide 
increases with increasing age in the elderly group and 
more prevalent in men than women.16 Stigma towards 
patients with suicidal problems and limited access to 
medical services increases the risk of suicide in this 
group. The urge to commit suicide can occur in someone 
in a conflict or war situation.17

Minority groups are vulnerable to discrimination 
and stigma, which are also risk factors for suicide. The 
trauma experienced is a major stressor for vulnerable 
individuals. Trauma can be caused by torture or abuse, 
and severe situations such as financial or academic 
problems.18 Suicides in agrarian rural areas are often 
caused by financial problems due to crop failure, debt, 
and poor socioeconomic conditions.19 The risk of suicide 
in urban areas is influenced by marital status, income, 
ethnicity, and psychiatric status.20 Based on the level of 
education, the higher the level of education the lower the 
suicide rate.21

Unnatural deaths can also occur within the 
household. One of the risk factors for intimate partner 
violence (or Intimate Partner Violence or IPV) is the 
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patriarchal view of the community. The level of IPV for 
women in countries that follow a patriarchal system is 
quite high.22 The prevailing norms consider men to be 
superior. Inequality with partners in terms of income or 
education level makes men feel less confident.23 IPV 
is more common in households experiencing financial 
difficulties.22 Excessive alcohol consumption can 
increase the risk of IPV.23

Data on the number and causes of death that are 
valid and reliable is crucial for use as the basis for the 
formulation, development, monitoring, and evaluation 
of a policy. In areas where many deaths occur outside 
health facilities, and areas that have poor civil 
registration systems, it is probable that cases of death 
are not recorded and do not get death certificates.

Verbal autopsy is a technique used to determine the 
cause of death by asking caregivers, friends or family 
members about the signs and symptoms that were shown 
by the deceased before death. Data mining is carried 
out using a standardized questionnaire by collecting 
signs, symptoms, complaints, and any medical history 
or events. This is done to explain the cause of death at 
the community level or population level where no death 
registration was completed with a medical certificate 
or in the case that was registered, the numbers were 
limited.24

Conclusion and Acknowledgement

Verbal autopsy HDSS has succeeded in distinguishing 
between natural and unnatural deaths in several deaths in 
Sleman Regency. Besides, it also distinguished various 
types and mechanisms of occurrence of death. However, 
there are still indeterminate cases. 
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Abstract

Introduction –Physical condition is an important aspect that a referee must have, because the decrease in 
physical condition mayresult in emotional instability, premature fatigue, decreased concentration and cause 
failure to focus in leading the match.

Objective –The aim ofthis study was to compare the effect of high-intensity interval training (HIIT) and 
moderate-intensity continuous training (MICT) on VO2max and reaction time response in basketball referees.

Methods – A total of 20 men aged 18-21 years were enrolled in this study and given  high-intensity interval 
training (HIIT) and moderate-intensity continuous training (MICT).VO2max was measured using multistage 
fitness test (MFT) and the response reaction time was measuredusingwhole body reaction time test type II. 
Measurementswere carried out twice in pretest and postest. Data were analyzed for Independent-Samples 
T-Test and Paired Samples Test using the Statistical Package for Social Science (SPSS).

Results –Mean value ofVO2max on HIIT between pretest and posttest was 33.36±3.78 vs. 45.12±3.45 mL/
kg/min (p-value=0.000). Mean value ofVO2max at MICT between pretest and posttest was 34.26±6.69 
vs. 40.50±5.04 mL/kg/min (p-value=0.000). Mean reaction time in HIIT between pretest and posttest was 
0.33±0.08 vs. 0.28±0.08 second (p-value=0.001). Mean MICT reaction time between pretest and posttest 
was 0.30±0.04 vs. 0.29±0.04 second, (p-value=0.029)). Mean delta (Δ) VO2max between HIIT vs. MICT 
was 11.76±2.27vs.6.24±2.49 mL/kg/min (p-value=0.000). Mean delta (Δ) reaction time between HIIT vs. 
MICT was –0.04±0.03 vs. –0.01±0.01 second (p-value=0.002).

Conclusion –Based on the study results, it can be concluded that HIIT and MICT increase VO2max and 
response reaction time, but HIIT was more effective in increasing VO2max and reaction time compared to 
MICT in basketball referees.

Keywords: HIIT, MICT, VO2maks, reaction time, basketball, referees
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Introduction

Basketball is growing rapidly, this is proven by the 
increasing number of tournaments and competitions at 

all levels and age groups. Starting from competition 
between elementary to collegestudents level, district 
level, until the national level. To create a good and 
orderly match, healthy leadership is required from the 
referee who leads the match. Basketball referee must 
meets the standards set by the refereeing commission. 
A basketball referee must pass the theoretical tests and 
physical fitness tests. In the physical fitness test, referees 
must be able to pass the beep test provided, for men 
it is 86 laps and for women it is 66 laps. Researchers 

DOI Number: 10.37506/ijfmt.v15i3.15715
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observed that the referees’ physical conditions were less 
than optimal, especially from Surabaya, Indonesia.

Physical condition is an important aspect for 
referees. One of the components in physical condition 
is VO2. VO2max is the maximum amount of oxygen 
used in millimeters, which the body can consume in 
millimeters per minute.1For basketball referees, having 
a good physical condition, especially in cardiovascular 
endurance, is an important aspect. The endurance function 
for the referee is to guard the match with a duration of 10 
minutes by 4 quarters. If a referee has a high endurance 
level, the match will be well guarded. However, with 
a low level of endurance, they will quickly experience 
fatigue, which results in decrease ofphysical condition. 
This condition will cause unstable emotions, exhausted, 
lack of concentration, and unfocused during the match.1 
Concentration is an important part of refereeing activity. 
An activity can be well done if it is carried out with high 
concentration. Concentration helping the basketball 
referee shows his skills, especially during a match. 
Concentration is a state of one’s consciousness fixed on 
an object within a certain time.2 In basketball matches, 
the referee requires high concentration, In a basketball 
match, the referee requires high concentration, because 
decision making must be done quickly, correct, and 
acceptable.The performance of the referee describes the 
match, from the beginning to the end. Full concentration 
is needed every time leading a match so as not to harm 
both teams.

Physical condition has an important role for a 
referee, especially basketball referee. Therefore, it is 
necessary to improve the physical condition of a referee 
to support his performance when leading a match. The 
referee’s physical condition can be improved through 
endurance training. Recently, research on the effects of 
high-intensity interval training (HIIT) has been widely 
studied. HIIT is a short-duration physical exercise 
consisting of several exercise cycles with high intensity 
interspersed with rest periods at lower intensity. Provide 
HIIT exercise for 2 weeks can improve physical condition 
abilities.3 HIIT is an exercise with an intensity of 80 - 
95% HRmax.4 Likewise, moderate-intensity continuous 
training (MICT) has also been widely studied. MICT 
is an exercise with an intensity of 60-70% HRmax.5 
Several studies have stated that this exercise can increase 
endurance skills, however, MICT requires a longer 

period of time compared to HIIT.6 Research about the 
comparison of HIIT and MICT effects on the increase 
inVO2max and reaction time response in basketball 
referees is still unclear.

In Surabaya, 75% of basketball referees are 
dominated by referees from State University of 
Surabaya.7 However, from the mean level of endurance 
for basketball referees who have a C license fromState 
University of Surabaya basketball referees mentioned in 
study that has been conducted, it was known only 30% 
from 15 referees who are able to meet the high endurance 
level.8 To determine the improvement in physical 
condition and response time to basketball referees, 
research needs to be done through provide HIIT and 
MICT exercises. Based on the background mentioned 
before, the aim of this study was to compare between 
HIIT and MICT effects on the increase in VO2max and 
reaction time response in basketball referees.

Material and Methods

Study Design

This study was conducted using Field Experiment 
with Two-Group Random Assignment Pretest–Posttest 
Design. Subjects were 20 men aged 18-21 years, normal 
Body Mass Index (BMI), normal blood pressure, normal 
resting heart rate (RHR), and divided randomly into two 
groups, namely the HIIT group (n=10, high-intensity 
interval training) and the MICT group (n=10, moderate-
intensity continuous training). All procedur conducted 
in this study were under the approval of Research Ethics 
Committee of Health Faculty, Faculty of Medicine, 
Universitas Airlangga (22/EC/KEPK/FKUA/2020).

Anthropometric Measurement

Measurement of height was carried out using 
stadiometer (SECA, Chino, CA). Body weight 
wasmeasured using digital scale(OMRON HN-289., 
JAPAN). BMI was measured usingthe formula ofbody 
weight (kg) divided by the height in square meter 
(m2).9,10 RHR was measured usingPulse Oximeter (PO 
30 Pulse Oximeter, Beurer, Germany). Blood pressure 
was measured using digital tensimeter(OMRON Model 
HEM-7130 L, Omron Co., JAPAN) on the upper arm 
in three consecutive times with 1-2 minute intervals 
between the two measurements. At the time of measuring 



2702    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

blood pressure, the subjects were in a sitting position.

Exercise Protocol

HIIT intervention was carried out with an intensity 
of 85-95% HRmax, which was carried out at intervals 
of 25 minutes/training sessions with a frequency of 3x/
week for 4 weeks.4 MICT was carried out with 60-70% 
HRmax intensity which is carried out continuously for 
25 minutes/training session with a frequency of 3x/week 
for 4 weeks.4,5 HIIT and MICT interventions were carried 
out in the morning at 07.00-09.00 a.m using treadmill 
(Pulsar 4.0 HP Cosmos Sports & Medical, Nussdorf-
Traunstein, Germany).11 Monitoring of exercise heart 
rate were carried out using Polar (Polar H10 Heart Rate 
Sensor, USA, Inc).

VO2maks and Reaction Time Measurements

Measurement of VO2max was carried out 
usingMultistage Fitness Test (MFT),12while the 
measurement of reaction time response was carried out 

usingwhole body reaction time test type II. Measurements 
ofVO2max and reaction time response were carried out 
twice, in pretest and postest (after 4 weeks intervention).

Statistical Analysis

Data analysis performed usingstatistical Package 
for social science (SPSS) software version 21 (Chicago, 
IL, USA). Data were analyzed for distribution of 
normality usingthe Shapiro-Wilk Test. Data with 
normal distributionwere analyzed for mean difference 
usingIndependent-Samples T-Test dan Paired Samples 
Testwith level of signifficance (p≥0.05). All data were 
presented in mean± Standard Deviation (SD).

Results

The results of the analysis of subject characteristics 
including age, body height, body weight, body mass 
index (BMI), systolic and diastolic blood pressure, and 
resting heart rate are presented in Table 1 below.

Tabel 1. Characteristics of the subjects

Variable n
HIIT

Mean±SD
MICT

Mean±SD
Independent-Samples T-Test

p-values

Age (year) 10 19.10±0.88 18.90±0.88 0.616

BH (m) 10 1.66±0.07 1.64±0.03 0.485

BW (kg) 10 56.08±10.96 62.69±9.77 0.172

BMI (kg/m2) 10 20.43±3.39 22.97±3.13 0.098

RHR (bpm) 10 80.20±5.81 78.30±4.78 0.435

SBP (mmHg) 10 113.20±12.03 115.70±7.02 0.578

DBP  (mmHg) 10 72.70±6.68 75.20±7.91 0.455

Note: BH: body height; BW: body weight; BMI: 
body mass index; RHR: resting heart rate; SBP: systolic 
blood pressure; DBP: diastolic blood pressure; HIIT: 
high-intensity interval training; MICT: moderate-
intensity continuous training.

Based on Table 1,the Independent-Samples T-Test 
results showed that the mean data on the characteristics 
of the subjects did not show significant differences in 
all parameters between the HIIT and MICT groups (p 
≥ 0.05). The results of VO2max analysis and response 
time between pretest and posttest in the HIIT and MICT 
groups are presented in Fig. 1 and Fig. 2.
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Figure 1. Mean VO2maks betweenPretest andPosttest in the HIIT group and the MICT group

Note:HIIT: high-intensity interval training; MICT: moderate-intensity continuous training. *Significant 
difference vs pretest (p ≤ 0.05).

The results of the Paired Samples Test in the HIIT group showed that there was a significant difference in the 
mean of VO2max between pretest and posttest (33.36±3.78 vs. 45.12±3.45 mL/kg/min, (p-value=0.000)) (Figure 1). 
The results of the Paired Samples Test in the MICT group also showed a significant difference in mean VO2max 
between pretest and posttest (34.26±6.69 vs. 40.50±5.04 mL/kg/min, (p-value=0.000)) (Figure 1).
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Figure2. MeanReaction Timebetween Pretest and Posttest in the HIIT group and the MICT group

Note:HIIT: high-intensity interval training; MICT: moderate-intensity continuous training. *Significant 
difefrence vs pretest (p ≤ 0.05).

The results of the Paired Samples Test in the HIIT 
group showed that there was a significant difference in 
the mean reaction time between the pretest and posttest 
(0.33±0.08 vs. 0.28±0.08 second, (p-value=0.001)) 
(Figure 2). The results of the Paired Samples Test in 

the MICT group also showed a significant difference 
in the mean reaction time between pretest and posttest 
(0.30±0.04 vs. 0.29±0.04 second, (p-value=0.029)) 
(Figure 2).
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Table 2. The results of the analysis of VO2max andReaction Timebetween Pretest HIIT vs MICT, Posttest 
HIIT vs MICT andDelta (Δ)HIIT vs MICT

Group Variable Time
Mean±SD

(n=10)
Independent-Samples T Test

p-values

HIIT

VO2max (mL/kg/
min)

Pretest

33.36±3.78

0.716

MICT 34.26±6.69

HIIT

Posttest

45.12±3.45*

0.028

MICT 40.50±5.04

HIIT

Reaction Time 
(second)

Pretest

0.33±0.08

0.419

MICT 0.30±0.04

HIIT

Posttest

0.28±0.08

0.754

MICT 0.29±0.04

HIIT
VO2max (mL/kg/

min)
Delta (Δ)

11.76±2.27*

0.000

MICT 6.24±2.49

HIIT
Reaction Time 

(second)
Delta (Δ)

–0.04±0.03*

0.002

MICT –0.01±0.01

Note: HIIT: high-intensity interval training; MICT: moderate-intensity continuous training. *Significant 
difference vs moderate-intensity continuous training (MICT) (p ≤ 0.05).

Based on the results of the Independent-Samples 
T-Test, it shows that there was no significant difference 
in the mean of VO2max between the HIIT vs MICT 
pretest (p ≥ 0.05), while the mean of VO2max between the 
posttest HIIT vs MICT showed a significant difference 
(p ≤ 0.05). The results of the Independent-Samples T 
Test between pretest HIIT vs MICT and posttest HIIT vs 
MICT showed no significant difference (p ≥ 0.05). The 
results of the Independent-Samples T-Test showed that 
there was a significant difference in the mean delta (Δ) 
of VO2max and reaction time between HIIT vs MICT 
(p ≤ 0.05).

Discussion

Twentymen participated in this study and were 
divided into two groups, namely the HIIT group (n=10, 
high-intensity interval training) and the MICT group 
(n=10, moderate-intensity continuous training). The 
characteristics of the subjects of this study were men 
aged 18–21 years who had Body Mass Index (BMI) of 
19–23 kg/m². Based on the results of the Independent-
Samples T-Test analysis, the data on the characteristics 
of the subjects showed no significant difference in all 
parameters between the HIIT and MICT groups (p 
≥ 0.05). Therefore, if there is an increase in VO2max 
and reaction time, it is not due to the characteristics 
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of the subject but it is probably due to the influence of 
interventions from high-intensity interval training and 
moderate-intensity continuous training.

Maximum oxygen volume (VO2max) is defined as 
the maximum capacity of the body to take in, transport, 
and use oxygen during exercise.13 Referees with high 
VO2max can perform activities optimally compared to 
referees with low VO2max.14 When leading a match, the 
referee requires physical components such as endurance 
and reaction time to support the match, so that it is well 
guarded. Based on the pretest VO2max results in this 
study, it shows that mean VO2max in HIITis 33.36±3.78 
mL/kg/min, while VO2max with a good category for 
men should be at 42 mL/kg/min. This VO2max result 
was probably due to the exercise program once a week 
that have done by the subjects, so that they had VO2max 
which was still lacking in refereeing standards. The dose 
of practice to meets the target of developing skills and 
abilities requires a minimum frequency of practice at 
least three to five times a week.15,16

After the subjects were given high-intensity 
interval training (HIIT) intervention for 4 weeks with 
a frequency of 3x/week, there was an increase in the 
mean VO2max value to 45.12±3.45 mL/kg/min. There 
was an increase in VO2max by 35.25% from the pretest 
value. Based on the results of the Paired Samples Test 
in the HIIT group, it showed that there was a significant 
difference in the mean of VO2max between the pretest 
and posttest (33.36±3.78 vs. 45.12±3.45 mL/kg/min, 
(p-value=0.000)) (Figure 1). These results are in line 
with the study conducted by Bacon et al.17 concludes 
that high-intensity interval training increases VO2max 
in young adults. HIIT can increase VO2 max, the 
Cardiorespiratory Fitness Standard index. In addition, 
HIIT can increase the lactate threshold, that limits the 
domain of moderate and high exercise intensity. HIIT 
creates a high degree of efficiency in the circulatory 
and respiratory systems in carrying oxygen to working 
muscles. The more oxygen that can be inhaled and used, 
result in longer ability to work (exercise) and prevent 
premature fatigue.18

Reaction time is a measure of the response to a 
stimulus.19The ability to move quickly after receiving 
stimuli (can be in the form of hearing, sight, etc.) can be 
used to reach the optimal speed of reaction movement 

as an initial movement that can support further fast 
movements.20 When in charge of leading a match, it 
requires a physical condition component such as reaction 
time to support faster movements in decision making 
in an event. Based on the pretest result, it showed that 
the meanof the reaction time was 0.33±0.08 seconds. 
The mean value at the pretest was still in the sufficient 
category, while to reach the good category must be in 
the range of 0.20-0.30 seconds. After 4 weeks of HIIT 
intervention with a frequency of 3x/week, there was an 
increase in the mean reaction time by 0.28±0.08 seconds. 
This value has met the good category. The increase in 
the reaction time variable was 15.05%. The results of 
the Paired Samples Test in the HIIT group showed that 
there was a significant difference in the mean reaction 
time between the pretest and posttest (0.33±0.08 vs. 
0.28±0.08 mL/kg/min, (p-value=0.001)) (Figure 2).

Based on the study results, the mean of pretest 
VO2max in the moderate-intensity continuous training 
(MICT) group was 34.26±6.69 mL/kg/min, while 
VO2max with a good category for men should be at 42 
mL/kg/min. After 4 weeks of HIIT intervention with a 
frequency of 3x/week, the mean VO2max value increased 
to 40.50±5.04 mL/kg/min. Based on the pretest and 
posttest data, it can be seen that there was an increase in 
VO2max by 18.21% from the pretest results. The results 
of the Paired Samples Test in the MICT group showed 
a significant difference in the mean of VO2max between 
pretest and posttest (34.26±6.69 vs. 40.50±5.04 mL / kg 
/ min, (p-value=0.000)) (Figure 1).

The mean of pretest reaction time in the MICT group 
was 0.30±0.04 seconds. These result was included in the 
good category, in the range of 0.20-0.30 seconds. After 4 
weeks of HIIT intervention with a frequency of 3x/week, 
the mean reaction time increased by 0.29±0.04 seconds. 
There was an increase by 3% from the pretest results. 
Based on the results of the Paired Samples Test analysis 
in the MICT group, there was a significant difference 
in the mean reaction time between pretest and posttest 
(0.30±0.04 vs. 0.29±0.04 mL/kg/min, (p-value=0.029)) 
(Figure 2).

Based on the posttest results of VO2max in the 
HIIT group, there was an increase by 35.25%, while 
the MICT group increased by 18.21% from the pretest, 
meaning that there was a greater increase in the HIIT 
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group than in the MICT group. This results showed 
that the high intensity interval training and moderate 
intensity continuous training carried out for 4 weeks 
with a frequency of 3x/week progressively and 
programmatically affect cardiovascular development 
due to the adaptation process during exercise. In the 
process of training, the body needs oxygen to produce 
energy. Apart from oxygen, metabolism in the body can 
also affect muscle contraction. The body’s ability to 
produce energy occurs through anaerobic (without O2) 
and aerobic (with O2) processes. The oxygen demand 
in the body due to the intensity of movement causes the 
body to stabilize with an increase in the cardiovascular 
system, namely an increase in heart rate, dilation of 
coronary arteries, an increase in stroke volume, and 
an increase in heart muscle contraction.21 The value 
of increase in ability depends on the dose of exercise 
given. Improvement in the exercise level usually occurs 
through the formation stage.22

Based on the results of the Independent-Samples 
T-Test, it showed that there was no significant difference 
in the mean of VO2max between pretest HIIT vs MICT 
(p ≥ 0.05), while the mean  of VO2max between posttest 
HIIT vs MICT showed a significant difference (p ≤ 
0.05). This difference was due to the HIIT training 
method of giving weights with an intensity of 80-90% 
HRmax which is interspersed with active recovery 
during the training process, causing a maximum heart 
work process compared to the MICT method which uses 
an intensity of 60-70% HRmax without active recovery 
during training. Therefore, HIIT is more effective in 
increasing VO2max than MICT.

This two training methods have different training 
patterns. HIIT uses an interval training pattern (with 
active recovery), while MICT uses continuous pattern 
(continuous without active recovery). Both of these 
training methods have a physiological effect on the 
cardiovascular system by adapting the heart muscle to 
a given exercise. During exercise, there is an increase 
in the cardiorespiratory system, such as an increase in 
oxygen demand in active muscles, an increase in the 
strength of the respiratory muscles (inspiratory and 
expiratory muscles), which are closely related to an 
increase in energy metabolism in the mitochondria. 
The contracted muscle cells need a lot of Adenosine 
triphosphate (ATP) supply, so that muscles used in 

training need more oxygen and produce carbon dioxide. 
Increase in cardiovascular also occurs due to an increase 
in heart rate during exercise, and will further increase 
stroke volume. As a result, these will increase the cardiac 
output, namely the volume of blood released by the two 
ventricles per minute. This increase is accompanied 
by vasodilatation of the blood vessels to carry oxygen 
to the active muscles. Exercise causes an increase in 
stroke volume so that resulting in a decrease in pulse 
rate while cardiac output remains,this mechanism is due 
to the efficiency of the heart muscle in supplying blood 
throughout the body. The efficiency of the heart rate is 
indicated by a decrease in pulse rate.21

The posttest reaction time results in the HIIT group 
increased by 15.05% and the MICT group increased 
by 3% from the pretest results, which means that there 
was a greater increase in reaction time in the HIIT 
group than in the MICT group. Based on the results of 
the Independent-Samples T-Test between pretest HIIT 
vs MICT and posttest HIIT vs MICT, there were no 
significant differences (p ≥ 0.05). However, based on 
the mean value of improvement, the HIIT group had a 
higher increase in reaction time compared to MICT.

In both training methods, there are almost the same 
movement patterns. HIIT, which combines alternating 
sprint and jogging exercises, automatically trains the 
lower limb speed components, so that training for a 
certain period of time increases general speed. Speed   
increases because HIIT is a repetitive and continuous 
activity in a short time interspersed with intervals such 
as walking/jogging, while the MICT training pattern 
uses the same running speed every training period, so 
that causes the participants to become bored and less 
enthusiastic.21 This is the cause of the difference in 
reaction time in the two groups.

Conclusion

Based on the results of the study, it can be concluded 
that HIIT and MICT performed 25 minutes/training 
session with a frequency of 3x/week for 4 weeks, 
significantly increased VO2max and reaction time 
response, but HIIT was more effective in increasing 
VO2max and reaction time response compared to 
MICT. Therefore, it is recommended that high-intensity 
interval training be applied to the preparation of an 
exercise program to improve the physical condition of 
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basketball referees. Based on the results of this study, it 
is recommended that further research be conducted by 
comparing high-intensity interval training carried out 
using a treadmill and ergocycle for 25 minutes/training 
sessions with a frequency of 3x/week for 4 weeks to see 
the effectiveness of increasing VO2max and reaction 
time response.
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Abstract

The COVID-19 pandemic that occurred around the world with infections that spread so fast has changed 
patterns of life, including social, economic, education, and health. The impact of the pandemic has changed the 
health system and requires new policies that can adapt to these conditions. K.R.M.T. WongsonegoroHospital, 
Semarang City, Indonesia, which is a referral hospital for Covid-19 patients, needs to prepare health 
infrastructure in COVID-19 services. We report the impact of the COVID-19 pandemic on surgical service 
activities and improving the quality of human resources, especially health workers in the Central Surgical 
Installation. The hospital is preparing a special operating room for COVID-19 patients so that it does not 
spread to health workers. There are 18 surgeons and 7 anesthetists. Assisted by 30 surgical nurses and 7 
anesthetic nurses. Since the emergence of the COVID-19 case in Indonesia in March 2020, surgery is only 
carried out in emergency cases and has postponed elective surgery. So that there will be a 50% decrease 
in the number of surgical services in 2020 compared to 2019. Human resources involved in COVID-19 
patient surgery activities must also be trained in knowledge in how to wear and remove Personal Protective 
Equipment, handling surgical linen and know the flow of patients into and out of the room surgery.

Keyword: COVID-19 Pandemic, Central Surgical Installation health personnel, Surgical service, Human 
resources
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Introduction

The 2019 novel coronavirus(2019-nCoV) was 
first reported by the Chinese Government to the World 
Health Organization (WHO) on Friday, December 31, 
2019. This virus was found in patients with pneumonia, 
who came from Wuhan, Hubei Province, China. On 
January 28, more than 4,500 cases were confirmed, and 
more than 100 cases of patients died. This virus can be 
transmitted between infected humans to other humans. 
And 2019-nCoV has an incubation period between two 
to fourteen days, during which the incubation person is 
potentially infected with symptoms or without symptoms. 
Patients with 2019-nCoV infection experience various 
symptoms. The World Health Organization (WHO) 

on March 11, 2020, has declared the new coronavirus 
(COVID-19) a global pandemic.1It was reported that the 
first time an adult patient was infected with Covid-19 
in Semarang Indonesia was on March 17, 2020, and the 
first baby case was reported on April 3, 2020.2,3 

With the COVID-19 pandemic, it has had a 
tremendous and comprehensive impact on human 
activities around the world, which has influenced 
changes in the social, economic, education, and health 
sectors.  COVID-19 is an infection that is very easily 
transmitted from human to human, so the most effective 
way to prevent the spread of a contagious disease by 
maintaining a physical distance between people and 
reducing the number of times people come into close 
contact with each other.4The existence of this policy 
will have an impact on the services of RSUD K.R.M.T 
Wongsonegoro, especially surgical services at the Central 
Surgical Installation. With the limitation of surgical 
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services, it is hoped that it can prevent the transmission 
of COVID-19 infection to health workers in the hospital. 
Surgery servicesis only performed in emergency cases, 
while non-emergency operations can be postponed. 
Besides, the procedures for operating services at the 
Central Surgical Installation have also changed according 
to pandemic conditions. To support the operation of 
surgery in cases of confirmed COVID-19 patients, a 
special operating room, instruments, and other special 
supporting equipment are needed at Central Surgical 
Installation. This situation affects the development of 
human resources, especially the paramedics who work 
in the Central Surgical Installation.

Methodology

Research at the Central Surgery Installation of 
KRMT Wongsonegoro Hospital, Semarang City, was 
conducted in December 2020. The research design used 

was qualitative with a descriptive approach through 
an in-depth interview technique. Primary data were 
obtained through interviews with the Head of the KRMT 
Wongsonegoro Central Surgery Installation. Secondary 
data were obtained from the Information System and 
hospital management regarding data related to the 
problem under study and documents including profiles 
and data on Human Resources of IBS RSUD KRMT 
Wongsonegoro. The human resources who became the 
research samples were the surgical nursing staff and 
surgical doctor.

Results

Human Resources

Several human resourcesprovide operational 
services at the Central Surgical Installation of KRMT 
Wongsonegoro Hospital, Semarang city. The main 
health personnel issurgeons, anesthetists, assisted by 
surgical nurses, and anesthetic nurses.

Table 1.Number of Doctors in the Central Surgical Installation

No. Medical specialist total Percentage (%)

1. General Surgeon 3

2. Digestive Surgery Specialist 1

3. Orthopedic Surgeons 2

4. Urological Surgery specialist 1

5. Head-Neck Surgeon 1

6. Oral Surgeon 1

7. Neurosurgeons 1

8. Obstetrics and Gynecology Specialists 4

9. ENT specialist 2

10. Ophthalmologist 2

11. Anesthetist Specialist 7

Total: 18

The total number of doctors who operated was 18 people, with 7 anesthetists and 4 of the surgeons who were 
mostly Obstetrics and gynecologists, and 3 general surgeons.
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From table 2, the male gender is more dominant than the female, the most age is 20-29 years, and the most 
education level is the diploma.

Graph 1. Shows a decrease in the number of surgical operations starting in March 2020 during the Covid-19 
pandemic and the lowest number in April 2020. This has resulted in a change in the number of surgical 

nurses on duty in operating rooms. it also affects the surgical service protocol/procedure.

Table 2.The 2020 Surgical Nurse Training Plan has not been Implemented

No. Training Name

1. Endoscopy-Laparoscopy Advanced Training

2. Orthopedic Surgery Training

3. Urological Surgery Training

4. Neonate Emergency Training

5. Advanced Eye Surgery Training

6. Operating Room Management Training

The training planned to be held in 2020 was postponed indefinitely due to the Covid-19 pandemic outbreak. All 
activities that have the potential for crowd gathering and face-to-face learning are temporarily suspended.
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Table 3. Simple Training on Surgical Operation Service Procedures during the Pandemic

No. Type of Training

1. Knowledge of the flow of patients into and out of the operating room

2. How to use personal protective equipment and take it off

3. Managing Linen: disposing of, washing, and storing

4. Cleaning and storing consumables

5. How to sterilize KN95 and N95 masks

The Covid-19 pandemic has also had a positive impact on health workers because they have gained new 
knowledge in terms of Covid-19 patient care.

Figure 1. Capsule Transport (equipped with capsule Hazardous Material Air Filtration /HMAF, portable 
stretcher, fogger portable,and decontaminating material)

Figure2. Personal protective equipment for health workers in the operating room is categorized as: 1. 
Respiratory protection (wearing an N95 or KN95 mask)2.Eye and face protection (google or face shield)3. 
Hand protection (gloves for hand)4. Foot protection (boots, boots cover); and5.Body protection (Hazmat 

suit).16
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Figure 3. Illustration of Personal Protective Equipment during surgical operations for Covid-19 patients

Discussion

With the COVID-19 pandemic, surgery is very 
limited. The elective surgery program has been 
reduced by almost 50%, starting in mid-March 2020. 
In our hospital, 18 specialist doctorsperform surgery 
consisting of general surgeons, digestive surgery, 
surgeryorthopedics, urological surgery, head and 
neck surgery, oral and dental surgery, neurosurgery, 
obstetricians and gynecologists, otorhinolaryngologist 
doctors, ophthalmologists and 7 anesthetists,

Most doctors have reduced surgical activities 
during the COVID-19 pandemic to avoid contact with 
COVID-19 patients or suspected COVID-19 infections. 
Operation is preferred only in emergency cases. This 
is done by considering the factors of medical human 
resources (surgeons, anesthetists), paramedics and 
personal protective equipment. The number of surgical 
operations during 2020 has greatly reduced compared to 
2019 before the outbreak of the COVID-19 pandemic. 
In 2019 the number of surgeries was 6,012 cases, while 

in 2020 (until November 2020) there were 3,547 cases, a 
decrease of around 2,465 surgical cases or around 41%. 
Patient visits during April 2020 were very low. When 
compared to January 2020, from 466 visits to 229 in 
April.

The Singapore study of surgical operations was also 
limited to emergency cases. Considerations for delaying 
or canceling elective surgical procedures are: One goal 
is to reduce the likelihood of undiagnosed COVID-19 
patients entering clean operating rooms, which could 
pass the infection on to personnel.5

A study conducted by Dr. D. Nepogodiev et al., 
Involving an estimated 190 countries28,404,60 the 
number of patients who postponed surgery in the peak 12 
weeks of the COVID-19 pandemic. Cancer surgery was 
delayed by 39%, surgery for benign tumors was 81%, 
and obstetric surgery was 25%.4 Postponing surgery will 
certainly have an impact on individual and social health 
so that the quality of life deteriorates and there can be 
unnecessary deaths.6-8
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The paramedics in Central Surgery Installation 
K.R.M.T Wongsonegoro Hospital consist of 30 surgery 
assistants and 14 anesthesia assistants. Most of the 
surgical assistants were men (67%), with the age range 
mostly in 20-29 years old (43%) followed by 30-39 
years old (36,7%) and only one person over 50 years old. 
The level of education mostly was diploma (17 people, 
56,7%), bachelor (2people, 6,6%), and Ners profession 
(36,7%). The decreasing number of surgery service, it 
affects the performance among the paramedics. Because 
of that some of the paramedics in the central surgery 
installation were transferred to other divisions such 
as the COVID-19 isolation. But in October 2020 the 
number of surgery servicesin K.R.M.T. Wongsonegoro 
Hospital start to increase so the paramedics that have 
been transferred started to return to the Central Surgery 
Installation. The transfer of the paramedics in this 
hospital is a common thing to adjust the needs.

All surgical nurses already have a surgical certificate 
for basic skills, but to adjust to the needs of increasingly 
advanced and sophisticated services, nurses are expected 
to improve their skills.  However, due to the COVID-19 
pandemic, training activities were postponed indefinitely.  
WHO issued a policy on physical distancing and social 
distancing to reduce infection transmission in all forms 
of face-to-face activities that can be avoided, including 
learning and training for medical or paramedical 
personnel.9With the postponement of these training, 
the ability and skills of the surgical nurse are low. 
Research by John R. Sneyd et al., Reported that training 
for Anesthesia medical personnel and anesthesia nurses 
were postponed during the Covid-19 pandemic, and 
some trainings were conducted online.  Although it is 
less satisfying than face-to-face training in the class-
room.10

Consequences of COVID-19 impact on medical 
personnel and paramedics especially staff who work 
in the operating room. There are some basic changes 
and a need for a new policy about service procedure 
in Central Surgical Installation. Three types of patients 
who can enter the operating room, such as patients 
without COVID-19 infection, suspected COVID-19and 
confirmed COVID-19. Therefore, the operating room is 
also divided into the operating room for non-COVID-19 
patients and for patients with suspected or confirmed 
COVID-19. Allocation of operating room and types of 

surgery give impact to make a new standard operating 
procedure (SOP). Medical personnel and paramedic 
need to gain knowledge and service procedure training 
for patients with confirmed COVID19 inthe operating 
room. Training and simulation held by hospital Infection 
Prevention and Control team. 

Some points that need attention by medical 
personnel in the operating room are1). About entry and 
exit route of COVID-19 patients. Patients from ward: 
sent via a specific lift, the staff wears personal protective 
equipment and the patient is lifted by Apollo transport 
which is a modification of Capsule transport (figure 1) to 
prevent transmission of infection from patient to medical 
staff.11Particularly for COVID-19 patients coming 
from an emergency room, transportation to the Central 
Operation Theatre building is using ambulance mobile  
then moved by Capsule Transport to the operating rooms 
or back to the wards from the operating rooms. Post-
operative COVID-19 patients are not placed in a recovery 
room but remain in the isolation operating room. After 
considered stable, they transferred to the wards. 2). 
Every isolation operating room for COVID-19 equipped 
with negative pressure and its own ventilation system 
with integrated high-efficiency particulate air (HEPA) 
filters. Traffic and the flow of contaminated air have 
been minimized through locking all the doors during 
operation, with only one route for entry orexit via the 
scrubroom.123). Use of personal protective equipment 
(Figure 2,3), how to wear and remove it, how to dispose 
of linen and consumables, store or sterilize N95 or KN95 
mask which may be reused. Use personal protective 
equipment when caring for patients with confirmed or 
suspected COVID-19 (N95 or higher respirator, Face 
shield or goggles, one pair of clean gloves, isolation 
gown or apron).13-15

Conclusion

There was a significant decrease in the number of 
surgical services due to the impact of the COVID-19 
pandemic at K.R.M.T.Wongsonegoro, the city of 
Semarang Indonesia. This occurs becauseto prevent 
the transmission of COVID-19 infection to health 
workers, surgery is done prioritizing emergency cases 
and delaying elective surgery. The positive impact 
of the pandemic is increasing knowledge about the 
management and service procedures for patients infected 
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with COVID-19, which is a new experience for health 
workers, including knowledge about: the use of personal 
protective equipment, special operating rooms for 
COVID-19 patients, and the flow of patients into and out 
of the operating room. as well as how to send patients.
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Abstract

Background: Obesity is an excessive fat accumulation within adipose tissue, which may caused by stress. The 
uncontrolled stress can increase cortisol hormone levels, thus increases appetite through ghrelin stimulation 
to cause obesity. Physical activity becomes a stressor, which depends on physical activity performed.

Methods: This study was a true experiment with randomized pretest-posttest control group design. The 
study was conducted on 16 obese female which were divided into two groups, G1(n=8, control group) 
and G2 (n=8, moderate-intensity physical activity group). The subjects chosen by consercutive sampling 
technique. Moderate-intensity physical activity done by treadmill on 60-70% HRmax, and continuously 
performed for 30 minutes. Serum cortisol levels wasmeasured using enzyme-linked immunosorbent assay 
(ELISA) kit method. 

Results: The levels of cortisol on control group pretest (310.18±246.55) ng/mL and posttest (309.03±204.97) 
ng/mL were not significant different (P value: 0.992). Cortisol levels on moderate-intensity physical activity 
group pretest was 305.50±145.94 ng/mL dan posttest was 157.25±34.16 ng/mL, (P value: 0.058).  Delta 
(Δ) cortisol levels on control group between pretest and posttest (–1.15±65.83) ng/mL, while on moderate-
intensity physical activity (–148.25±156.45) ng/mL, (P value: 0.028).

Conclusion: There is an acute effect of moderate-intensity physical exercise on cortisol level in obese 
female. 

Key word: moderate-intensity physical activity, cortisol levels,obese female

Introduction

Obesity is an excessive accumulation of fat within 
adipose tissue, which cause some health problems1. 
Obesity prevalence is increasingin both developed and 
developing country2. According to RISKESDAS 2013, 
obesity in Indonesia continue to increase by the time. The 
number of obese female (32.9%) was more than obese 
male (19.7%)3. Other fact obtained from RISKESDAS 
2018 showed that obesity prevalence in adult aged 18 
years old increased from 2007 (10.5%), 2013 (14.8%), 
and 2018 reached 21.8% from Indonesian population4. 

Obesity causes some chronic disease, such as 
diabetes, cardiovascular disease, and cancer5. Obesity 
also relates to morbidity and mortality. World Health 
Organization (WHO) has classified obesity as the fifth 

risk factor for death, which is 7% from global death6. 
Obesity may caused by stress. The uncontrolled 
stressraises cortisol levels, so that increases appetite 
through ghrelin stimulation on hunger control. Therefore, 
it has an impact on obesity7. According to WHO (2009), 
principle factor of obesity are low physical activity and 
poor dietary. In addition, lack of sleep and stress lead 
to inadekuat physical activity, thusbecome somecauses 
of weight gain8. Having enough physical activity 
needed to burn excessive energy. If physical activity is 
low,then the excessive energy will changed into fat and 
then stored in adipose tissue9. Obesity prevention with 
physical activity intervention performed by moderate 
intensity activity for minimally 150-250 minutes every 
week. Additionally, it also needs to limit the excessive 
food intake, do some rest (6-8 hours for adults) and 
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reduce stresses10. A regular moderate intensity physical 
activity may reduce obesity risk factor due to a balance 
of energy expenditure and energy intake11.

Stress is a new dynamic of the body. Stress has 
not only negative effects, but also positive effects12. 
Hans Selye in Cox (2002) reports that stressor which 
has positive impacts called by eustress, while other 
stress that has negative impacts called by distress. A 
distress occurs when the body system does notperform 
adequate recovery13. Conversly, eustress happens if the 
stress itself can improve functions, both physically and 
mentally aspects14. Stress causes some physiological 
changes to maintain homeostasis15. Physical activity 
provokes stress, and the stress experienced depend on 
physical activity performed. Stress mechanism due to 
physical activity, activates hipotalamus-pituitari-adrenal 
axis (HPA) axis andsympathoadrenal medullary (SAM) 
axis16. SAM-axis is a short-term stress mechanism 
(acute stress) marked by an increase of catecholamine. 
A physical stress also stimulates HPA-axis, which is a 
long-term stress mechanism (chronic stress) marked by 
an increase of cortisol secretion12, until 20 fold17. 

Cortisol is a main glucocorticoid and defined as a 
stress hormone that plays a role in carbohydrate, protein 
and lipid metabolism18. Glucocorticoid functions as 
mediator metabolism on gluconeogenesis and protector of 
internal environtment19. Secretion rate of corticotropin-
releasing hormone (CRH), adrenocorticotropic hormone 
(ACTH), and kortisol are high in the morning. About 
75% of cortisole synthesis occurs between 4 am until 10 
am, but it seems to get low between 5 pm until 1 am. The 
highest plasma cortisol level is about 20 µg/dL, an hour 
before sunrise and the lowest is about 5 µg/dL around 
midnight. This effect is resulted from signal cycle 
change of hypothalamus over 24 hours, which lead to 
cortisol secretion difference17.Cortisol levels increases 
during long duration of physical activity due to increased 
stress accumulation. It related to cortisol function as 
an anti inflamation and anti imunosupresif. Long-term 
physical activity decreases glycogen reserve in muscle, 
thus stimulates an increase of cortisol secretion, because 
cortisol has a role in maintaining blood glucose levels 20. 

According to WHO, physical activity that 
recommended for obese is moderate-intensity physical 
activity. Moderate intensity for obese people that 

performed in 20-45 minutes and three until five times 
every week shows normal cortisol levels. Moderate-
intensity physical activity, which is maintaining 60% 
HRTmax, increases cortisol levels in 120 minutes 
duration of intervention21. An exhaust exercise has 
higher cortisol levels than moderate exercise22. Twelve 
weeks of physical activity lead to decrease in cortisol 
levels significantly on obese children23. However, 
effect of moderate-intensity acute physical activity on 
decreasing cortisol levels in obese female still unclear. 
This study aims to prove the effect of moderate-intensity 
acute physical activity on serum cortisol levels in obese 
female.

Materials and Methods

Experimental design

The present study was a true experiment with 
randomized pretest-posttest control group design. The 
experiment was conducted in Surabaya in 2020. The 
subjects were 16 Indonesian obese female in Surabaya 
aged 19-24 years old, body mass index (BMI) 25.5-
32 kg/m2, fasting blood glucose (FBG) < 100 mg/dL, 
normal hemoglobin (Hb), normal resting heart rate, and 
normal blood pressure. They were randomly divided 
into two groups, which were G1 (n=8, control group 
without intervention), G2 (n=8, moderate-intensity acute 
physical activity). All procedures of the present study 
approved by the Ethical Committee Faculty of Medicine 
Airlangga University, Surabaya, JawaTimur, Indonesia 
no. 84/EC/KEPK/FKUA/2020.

Physical Activity Protocol

Intervention of moderate intensity physical activity 
was done by treadmill running with intensity 60-70% 
HRmaxfor 30 minutes continuously. This intervention 
was performed at 7.00 until 9.00 am (Western 
Indonesian Time) using treadmill (Richter Treadmill 
Semi-Commercial Evolution (4.0 Hp DC)). Polar heart 
rate monitor (Polar H10 Heart Rate Sensor, USA, Inc) 
used to monitor the intensity.

Blood Collection and Analysis

Three mililiters of blood takenfrom cubital vein, 
and then centrifuged for 15 minutes by 3000 rpm of 
speed. Blood serum was separated and stored at (-80°C) 
for cortisol levels analysis the following day. Blood 
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sampling was conducted at 6.30 until 9.30 am (Western 
Indonesian Time). The blood taken twice (pre-physical 
activity and 10 minues post-physical activity). Blood 
collection for FBG and Hb measurement was carried out 
on the finger capillaries. Measurement of cortisol was 
performed by using Enzyme-Linked Immunosorbent 
Assay (ELISA) kit method (Cat.No E-EL-0157; 
Elabscience Biotechnology Co. Ltd., China, 2018) with 
standard curve range 6.25-400 ng/mL and sensitivity 
level of cortisol 2.92 ng/mL. FBG levels was evaluated 
by using ACCU-CHEK (ACCU-CHEK® Performa, 
Mannheim, Germany) with concentration unit mg/dL, 
while Hb level was checked by Mission Hemoglobin 
(Mission® Hb Test Strips (Whole Blood), ACON 
Laboratories, Inc. 10125 Mesa Rim Road, San Diego, 
CA 92121, USA).

Measurement of Body Composition and 
physiological Conditions

Measurement of body height used stadiometer 
(SECA, Chino, CA). Measurement of body composition, 
which consisted of body weight, BMI, and PBF used 
TANITA (Body Composition Analyzer DC3607601(2)-
1604 FA, TANITA Corporation of America, Inc., USA). 
Measurement of resting heart rate used Pulse Oximeter 
(PO 30 Pulse Oximeter, Beurer, Germany). Blood 
pressure wasmeasured using digital tensimeter OMRON 
(OMRON Model HEM-7130 L, Omron Co. JAPAN).

Statistical Analysis

Data were analyzed using software Statistic Package 
for Social Science (SPSS) version 17 (Chicago, IL, 
USA). Normality test used Shapiro-Wilk. Comparation 
test used Independent Samples T Test and Paired Sample 
T-Test. All data expressed as the mean±SD. The level of 
statistical significance is p<0.05. 

Result

The result of descriptive analysis subjects of each group can bee seen on Table 1.

Table 1. Descriptive analysis subjects of each group

Variable

Group

Independent Samples T Test
p-value

G1 (n=8) G2 (n=8)

Age (year) 21.14±1.91 21.00±0.89 0.861

Body weight (kg) 75.21±6.15 73.13±7.29 0.573

Body height (m) 1.58±0.04 1.57±0.05 0.793

BMI (kg/m2)
29.94±1.48 29.28±1.15 0.372

PBF (%) 46.34±3.70 44.56±2.41 0.306

FBG (mg/dL) 92.71±4.99 88.14±6.79 0.177
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Hb (g/dL) 15.60±1.97 14.41±1.06 0.186

RHR (bpm) 78.14±11.35 80.00±7.66 0.726

SBP (mmHg) 114.28±5.34 111.43±3.78 0.271

DBP (mmHg) 77.14±4.88 75.71±5.34 0.611

Note: BMI: Body Mass Index; PBF: Percetage Body 
Fat; FBG: Fasting Blood Glucose; Hb: Hemoglobin; 
RHR: Resting Heart Rate; SBP: Systolic Blood 
Pressure; DBP: Diastolic Blood Pressure; SD: Standard 
Deviation; G1: Control group; G2: Moderate-Intensty 
Acute Physical Activity 

Cont... Table 1. Descriptive analysis subjects of each group

Based on table 1, the result of independent sample t 
test showed that there was no significant difference the 
mean of subject characteristics (p>0.05). The analysis 
result of cortisol levels between pre-physical activity and 
10 minutes post-physical activity each group presented 
on figure 1

Figure 1. The mean of cortisol levels between pre-physical activity and 10 minutes post-physical activity on 
each group. *significant result on pre-physical activity group G2 (p<0.05).

The result of paired t test on figure 1 presented that 
there was no significant difference mean of cortisol 
levels between pre-physical activity and 10 minutes 
post-physical activity G1 (p>0.05), while G2showed a 
significant difference mean of cortisol levels between 

pre-physical activity and 10 minutes post-physical 
activity (p<0.05). Delta (Δ) of cortisol levels between 
pre-physical activity and 10 minutes post-physical 
activity both groups presented on figure 2.
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Figure 2. Mean delta (Δ) cortisol levels pre-physical activity and 10 minutes post-physical activity 
*significant result on control group (G1) (p<0.05)

Independent samples t test was applied and the mean 
delta (Δ) cortisol levels between pre-physical activity 
and 10 minutes post-physical activity was found to be 
statistically significant (p<0.05).

Discussion

A decrease of cortisol levels was higher on G2 group. 
In line with a previous study where physical activity 
in 12 weeks decreased cortisol levels significantly in 
obese children, while control group showed very slight 
decrease of cortisol levels23. It supported by this study 
result, that no significant difference cortisol levels found 
between pre-physical activity and 10 minutes post-
physiscal activity in G1(p>0.05). It may caused by there 
was no physical activity intervention in G1, so it tend 
to be inactive (lack of movement), while G2performed 
physical activity and more active so resulting in a high 
dercrease of cortisol.

The lack movement disturbs metabolic process, 
so causes some health problems and even exacerbates 
obesity24. Moderate-intensity physical activity for 

obesity is useful to improve the condition of obesity 
itself25. Bhavsaret al. (2014) has explained that inactive 
habitual also induces psychological stress. If inactive 
habitual is unchanged by an obese, so stress that 
experienced is absolutely more increase and worsening 
the condition26. 

Other result of present study showed that there 
were significant difference cortisol levels between pre-
physical activity and 10 minutes post-physical activity 
on G2 (p<0.05). Additionally, delta (Δ) mean of cortisol 
levels between pre-physical activity and 10 minutes 
post-physical activity on G2 was lower than G1. Not 
only that, delta (Δ) mean of cortisol levels between pre-
physical activity and 10 minutes post-physical activity 
also found significantly different. These results were 
similar to previous research conducted by Fauzi (2015), 
who found thatcortisol levels decreases due to moderate 
exercise. A moderate-intensity physical activity 
performed in G2 may cause muscle contraction, which 
is a form of stressor. However, stressor from moderate-
intensity physical activity can cause coping22. Rushall& 
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Pyke in Sugiharto (2012)have argued that the body tries 
to develop “coping” mechanism against pressure, so that 
it gradually adapts to stress and can feel comfortable 
in facing shock, then occurs higher adaptation by 
activating SAM-axis. SAM-axis is a short-term stress 
mechanism (acute stress) marked by elevated levels of 
catecolamine and endorphine, thus causes comfort and 
rilex12. Therefore, G2can decrease cortisol secretion.

Cortisol levels will increase when physical activity 
performed due to increased stress accumulation19. The 
present study showed that G2 in acute female obese 
were resulting a decrease of stress. Stress due to G2 

is responed by hypothalamus, which can secreting 
corticotrophin realising hormone (CRH) and sending 
signal to anterior pituitary. The pituitary then releases 
adrenocorticotrophin hormone (ACTH) that functions 
to activate or influence adrenal cortex, a place which 
cortisol hormone secreted. Cortisolgets into the blood 
circulation and increases body metabolism27. It has a 
major impact on immune system28 by giving a marker 
or signal when the stress is experienced29. As a result, 
moderate-intensity acute physical activity in obese lead 
to decrease stress.

The difference in delta (Δ) cortisol between pre-
physical activity and 10 minutes post-physical activity 
caused by physical activity performed (G2). Hence, 
it brings positive impact in G2 group by resulting a 
decreased cortisol response. The intensity of physical 
activity below 60% HRTmax in 60 minutes decreases 
cortisol levels. Physical activity in obese can increase 
capability of cell to respond similar load30, as in 
aerobic intervention (increases myoglobin and improve 
carbohydrate and lipid metabolism) and anaerobic 
activity (increases enzim that involved in ATP-PC, 
and increases glycolysis capacity)31. For example, 
catecholamine (epinephrine) can cause liver glycogen 
and tryglyseridbreakdown, and inhibit blood glucose 
from being synthesized into glycogen30. When Growth 
Hormone Releasing Hormone (GhRH) secreted by 
hypothalamus, it stimulates Growth Hormone (GH) 
secretion and Insulin-Like Growth Factor (IGF-1) 
synthesis32. By the time synthesis of IGF-1, so protein 
metabolism is not as an energy source, but it plays a role 
in bone and new protein formation, and also has function 
decreases stress in obese subjects.

Stress due to obesity can bereduced by appropriate 
physical activity33, thus G2 can reduce stress by converting 
distress into eustress. G2 gets the body response to reach 
coping mechanism that changes stressor into a beneficial 
stimulator. It caused by body adaptation to the physical 
activity dose was good and could reduce some pressures 
at the level of neuroendocrine, thus decrease cortisol 
secretion. Low level of cortisol does not affect energy 
burning using muscle glycogen and does not change 
protein composition of the body12. Therefore, stress in 
obese people with G2 intervention causes physiological 
change to maintain homeostasis15.

 Obese condition causes stress that cannot be 
controlled by the body. It marked by elevated levels of 
cortisol. Cortisol hormone in obese increases appetite 
due to ghrelin stimulation, thus can affect the condition 
of obesity itself7. Stress in obesity belongs to a chronic 
stress that can activates HPA-axis16. HPA-axis is a 
long-term stress mechanism (chronic stress) marked 
by an increase of cortisol secretion12. Stress will 
activate HPA-axis, then increases stimulation on limbic 
hipotalamuspuitutary adrenal axis (LHPA-axis), thus 
stimulates hypothalamus and causes CRH secretion. 
CRH provokes hypothalamus to secrete ACTH, which 
plays a role in cortisol secretion34. Elevated levels of 
cortisol causes obesity. However, moderate physical 
activity can inhibit or improve obesity. Catecholamine 
and endorphine secretion due to moderate-intensity 
physical activity be able to inhibit HPA-axis. Inhibition 
of HPA-axis and secretion of cortisol aims to form 
an adaptation mechanism to the stress experienced12, 
so cortisol secretion is low35. The present study 
suggesteddoing moderate-intensity acute physical 
activity (60-70% HRmax) in 30 minutes every session 
in order to decrease stress levels with cortisol levels 
parameter in obese female.

Conclusion

The study concluded that moderate-intensity acute 
physical activity that performed 30 minutes significantly 
decreases serum cortisol levels compare to control 
groups. 
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Abstract

Macrophages related with pathogen was involved the ability of Mycobacterium tuberculosis (Mtb) to 
developing mechanisms to prevent macrophage attacks and the aim of this study was to find the relationship 
between specific role of macrophages in natural immune system in tuberculosis (TB) disease. The research 
design of this study used literature reviews from various journals and it was accessed in Google Scholar 
and various medical science websites who bublessed less than 10 years. Localization of mycobacteria in 
granulomas form and activation of macrophages ability to kill and eliminate pathogens also the movement of 
M1 to M2 polarization as an important part for the host to prevent widespread tissue damage. However, the 
loss of the immune system suppression by M1 and Th1 molecules will give benefit to fertility development 
of Mtb in the environment of immunity M2 / Th2. The results of this study showed that the dynamics of 
macrophages in tuberculosis disease is a balance of Mtb’s ability to escape from the immune system. The 
effectiveness of anti-TB treatment repair the immune system and eliminate Mtb.

Keywords: Natural immunity; macrophages; tuberculosis

Introduction 

The host’s of natural immune system that initiates 
the TB pathogenesis was occured through receptor 
interactions on macrophage pattern recognition 
receptors (PRR) including toll like receptors (TLRs), 
cytosolic receptors such as RIG-I-like receptors (RLR), 
NOD-like receptors (NLR) and C-type lectin receptor 
(CLR). The identification of microbial components such 
as pathogenic associated molecular patterns (PAMP), so 
PRR induces intracellular signaling networks to activate 
transcription factors that regulate the gen involvement 
in inflammatory responses and antipathogen immunity. 
IFN type-1 in macrophages was associated with Serine 
/ Threonin kinase, TANK-binding kinase 1 (TBK1) 
facilitated the phosphorylation of interferon regulatory 
factor (IRF). The role of TLR2, TLR4 and TLR9 are 
important as a natural immune response against Mtb, 
especially TLR4 in macrophages associated with 
Myeloid differentiation factor 88 (MyD88) adapter. It 
was associated with IRAK-4 and IRAK-1 by interactions 

in the death domain. IRAK4 have phosphorylation 
and immediately activate IRAK1 to collaborate with 
TRAF6 than lead to oligomerization and activation to 
be large form complex and lead      to the activation of 
transcription factors NF-kB and AP-1 (1).

The success live of Mtb in macrophages is due to the 
ability Mtb to convert antimicrobial cells into recipient 
cells. Mtb hacks the host defense mechanism by 
manipulating the host’s cellular pathways, innate immune 
response, and cell death pathways to take the advantages 
(2). Inhibition of phagosome fusion in lysosomes is an 
important mechanism of Mtb, because it is to inhibit 
macrophage phagosome / lysosome maturation. 
Transcription of proinflammatory factor NF-κB (nuclear 
factor kappa B) regulates phagolysosome fusion during 
infection (3). Phosphatidylinositol 3- phosphate (PI3P) is 
an important component in macrophage cell membrane 
which is it on the surface of endosome and phagosomes. 
After the invasion of Mtb biosynthesis becomes low and 
by the pathway, lipoarabinomannan toxin (LAM) with 
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calmodulin-dependent of PI3P suppresses the lysosome 
phagosome fusion process (4). Toll-like receptors 
(TLRs) is not as phagocytic receptors but it as detectors 
of different particles. However TLR collaborates with 
other non-opsonic receptors to stimulate the ingestion 
process (5).

The intervention of an anti-inflammatory suppressive 
effect by suppressing nuclear factor-kappa B (NF-kB). 
Pyrazinamide treatment influences the host immune 
response by decreasing pro-inflammatory cytokine 
production in Mtb infection. The administration of first-
line anti-TB therapy to pleural TB patients will induces 
polarization of pleural macrophages towards M2, so this 
study showed that anti-TB treatment was modulated 
the host immune response (6). The interaction between 
host, Mtb and treatment are influence each other and it 
are able to mediate immunomodulation and bring the 
successful of treatment, so it will be main discussion in 
this study review.

Immunology response to tuberculosis

Mtb is an intracellular pathogen that lives and 
develops in macrophages, where the stages of the 
immune response to this bacterial infection are complex. 
The observations among humans and mice showed 
that the role of interleukin-12 (IL-12) and interferon 
gamma (IFN-γ) were mediated the T cells function to 
control the Mtb infection. nflammatory cytokines such 
as tumor necrosis factor alpha (TNF-α) and IL-1 were 
played a major role in immune defense toward TB 
mycobacteria (7). The interaction of MTB and cells in 
innate immune systems and adaptive were given the 
secretion of chemokines and cytokines, namely tumor 
necrosis factor-α (TNF-α), interleukin-1 family (IL-1β, 
IL-18), IL-12, and IFNγ. TNF-α plays an important role 
in granuloma formation, an important mechanism in 
isolation and in limitation of mycobacterial replication. 
IL-1β production is important, as a signaling mediator 
toward essential components of host defense toward 
mycobacteria, defects in IL-1 receptors caused weak of 
granuloma formation and low in body defense system. 
The role of IFNγ is to activate macrophages, as a killers 
and eliminate mycobacteria, increasing the expression of 
MHC II molecules, so there is an improvement antigen 
presentation to T cells. IFN  produced by natural killer 
(NK), CD4 +, and CD8 + cells through the delivery 

of endogenous IL-12 and IL-18 by macrophages and 
dendrite cells (3).

Mtb infection induces IFN type-1 expression in 
human and mice macrophages as well as in dendritic 
myeloid cells. Serine / Threonin kinase, TANK-binding 
kinase 1 (TBK1) is the central directive for IFN type-
1 expression in Mtb that infects host cells. TBK1 
facilitates the phosphorylation of interferon regulatory 
factor (IRF). IRF3 and IRF5 have been known as a 
facilitator of IFN type-1 in Mtb infecting host cells. 
Pattern recognition receptor (PRR) was associated with 
TBK1 phosphorylation and IFN type-1 expression in 
mycobacterial infections response, including Nod like 
receptor NOD2. It is an interferon gene stimulator 
(STING) either directly or through cyclic activation 
of GMP-AMP synthase (cGAS), such as the toll on 
receptor-4 (TLR4) (8). The pattern recognition receptor 
(PRR) coded by the germline, as an important part in 
microbial components and initiates the activation of innate 
immunity and inflammation for pathogen elimination. 
PRR expressed on innate immunity cells and other cells 
like epithelial cells, including surface and endosome 
receptors such as toll like receptors (TLR), cytosolic 
receptors like RIG-I-like receptors (RLR), NOD-like 
receptors (NLR) and C -type lectin receptor (CLR). 
Microbial components such as pathogenic associated 
molecular patterns (PAMP), PRR induces intracellular 
signaling networks to activate transcription factors that 
regulate gene involvement in inflammatory responses 
and antipathogen immunity. The innate immunity signal 
also stimulates dynamic changes in micondria, lead to 
specific gene expression and pathogen elimination so 
that adaptation can change the environment (9).

As known that TLR2, TLR4 and TLR9 are 
plays an important role in innate response against 
TB. TLR2 forms dimers with TLR1 or TLR6, they 
was known as diacylated or triacylated lipoproteins. 
Lipoarabinomannan (LAM), lipomannan (LM), and 
phosphatidylinositol mannoside (PIM) from Mtb are 
also recognized via TLR2. Although, it has been showed 
in vitro that TLR2 played an important role in several 
aspects control of antigen presenting cell effector 
function, TLR2 deficiency models study was not affected 
in secondary immune response to Mtb. In other study who 
used mice as intervention group, it showed that TLR4 
played an important role in development of the host’s 
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natural immune system to Mtb responding. Stimulation 
via TLR9 invitro induces IL-12 production in dendritic 
cells (1). Myeloid differentiation factor 88 (MyD88) was 
gave important role to establishing a protective response 
against Mtb. This adapter binds with TLR cytoplasm 
and connects to IRAK-4 and IRAK-1 via death domain 
interactions. IRAK4 into phosphorylation activating 
IRAK1 and immediately associated with TRAF6 and 
leading to oligomerization and activation. The posterior 
binding of Ubc13 and Uev1A promotes TRAF6, TAB2 
recruitment and TAK1 activation to large form complex 
and leads to the activation of transcription factors NF-kB 
and AP-1 (1).

The MyD88 adapter is a central component in TLR 
signaling, specify in downstream signaling cascade that 
leads to NF-kB activation and transcription of factor AP-1 
in inflammatory cytokines production. TRIF Signaling 
adapter will activate IRF-3 transcription factor to induce 
IFN-β secretion (1). The two main signaling pathways of 
innate immunity as first defense against Mtb pathogens 
infection, including NF-κB as a pro-inflammatory signal 
and mitogen activated protein kinase (MAPK) or called 
extracellular signal regulated (ERK) as an intermediate 
signal chain protein between surface receptors cells and 
DNA in cell nucleus (10). Multiple signaling pathways 
such as NF-κB pathway, MAPK cascade including ERK 
signaling, jun N-terminal kinase (JNK), and p38 MAPK 
were affected essential cellular processes in innate 
immune system and cell differentiation proliferation 
(11). Innate immunity plays an important role as a host 
defense against Mtb, in the begin recognizing innate 
immunity cells process toward pathogen associated 
with molecular pattern (PAMP) by pattern recognition 
receptor (PRR) (3).

The macrophages role in Mycobacterium 
tuberculosis infection

Macrophages as phagocytic components in immune 
system, it are fundamental cell to understanding the 
basic principles of natural immune response and host 
defense functions such as microorganisms phagocytosis, 
engulfing dead cells, and inflammatory cytokines 
production (12). An estimated that humans have 
approximately 0.2 trillion macrophage cells in their body 
and it can identify in almost all parts of the body.  The 
development of concept was gived the understanding 

to macrophage cells that they are capable to renewing 
cells independently in tissue, but if the macrophage 
cells in suppress condition, then monocyte will recruit 
monocyte in the blood circulation so it moves into tissue 
macrophages by adopting the local tissue macrophage 
phenotype (13).

The tissue macrophages develops continuously 
throughout the life and every time the macrophages 
pressured the environmental, so the population quickly 
filled with monocytes from blood circulation (14). This 
monocyte was the first to be strongly involved in pro-
inflammatory response against microorganisms and 
increasing the ability of macrophages to carry out 
scavenging (15). Monocytes are components of immunity 
cells that play an important role, especially in natural 
immune responses, it are naturally heterogeneous and 
have the ability to differentiate into monocyte-derived 
macrophages or monocyte dendrite-derivate cells and 
act as an intermediary bridge for natural and acquired 
immunity responses (16).

The successful of Mtb to live in macrophages is 
due to the ability to convert antimicrobial cells into 
recipient cells. Mtb hacks the host defense mechanism 
by manipulating the host’s cellular pathways, innate 
immune response, and cell death pathways to take the 
advantage (17). Macrophages play an important role in 
tuberculosis, being a center of infection, macrophages 
are able to induce and respond to inflammation and as 
part of the natural and acquired immune system, and 
macrophages are an intermediary for tissue damage 
and repairing system (18). Macrophages are not only 
professional phagocytic cells but also very active 
secretory cells. Macrophages produce various types of 
proteins in relatively small amounts such as components 
in complement cascade (19). Active macrophages 
produces neutral proteinases such as urokinase, 
elastase, collagenase, various metalloproteinases and 
all are involve in fibrinolysis, tissue degradation and 
remodeling (20).

Phagocytosis in macrophages is a complex process in 
digesting and elimination pathogens process, removing 
cells undergoing apoptosis, and the basic process of tissue 
homeostasis. Phagocytosis is divided into four stages, 
namely the introduction of target particles, activating the 
signal for internalization process, phagosome formation 
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and phagosome maturation (21). The receptors located 
on plasma membrane of phagocytic cells and it can be 
divided into non-opsonic and opsonic receptors. Non-
opsonic receptors are able to recognize the present of 
molecular groups on target cell surface in phagocytes, 
where the opsonin receptors recognize host opsonins 
that bind and take outside particles to swallowed 
and digested. Opsonins can be in antibodies form, 
complement, fibronectin, mannose binding lectin, and 
milk fat globulin (lacthaderin) (22)(23).

Phagocytosis and autophagy process occurs in 
lysosome degradation. Phagocytosed bacteria will face 
reactive oxygen species and nitrogen species so the 
production of proinflammatory cytokines will increases 
the strength of the host response. In tuberculosis, Mtb 
takes thr advantages by using host defense mechanisms, 
manipulating host cellular, natural immune responses and 
cell death pathways (17). The ingestion process of bacteria 
by phagocytosis mechanism causes the rapid maturation 
of phagosomes in antimicrobial phagolysosomes (24). 
Phagosome acidification requires lysosomal hydrolase 
and antimicrobial peptides and essential nutrients such 
as iron when a toxic burst of zinc (Zn) is formed (25). PRR 
activation by microorganisms increases the antimicrobial 
ability of phagosomes by promoting the recruitment of 
NADPH oxidase (26). NADPH oxidase produces reactive 
oxygen species (ROS) to kill microorganisms and 
promotes the phagosome maturation pathway, namely 
LC3 phagocytosis (27).

Inhibition of phagosome fusion in lysosomes 
is an important mechanism to inhibit macrophage 
phagosome / lysosome maturation. The transcription of 
pro-inflammatory factor NF-κB (nuclear factor kappa 
B) regulates phagolysosome fusion during infection 
(3). Phosphatidylinositol 3- phosphate (PI3P) is an 
important component of macrophage cell membranes in 
endosome and phagosome surface. After the invasion of 
Mtb biosynthesis becomes low and through the pathway, 
so lipoarabinomannan toxin (LAM) with calmodulin-
dependent of PI3P are suppresses the lysosome 
phagosome fusion process(4). Toll-like receptors 
(TLRs) didn’t give function as phagocytic receptors 
but as detectors toward outside particles. However, 
TLR collaborates with other non-opsonic receptors to 
stimulate ingestion process (5).

 The first stage of phagocytosis is the detection 
of particles by phagocytic cells which are support with 
special receptors in cell membrane. Outside particles 
such as pathogenic microbials can directly recognized 
molecular-binding receptors and indirectly through 
opsonins. Some receptors binds PAMP but not directly 
initiate phagocytosis. TLR and several G-protein couple 
receptors prepared cells to phagocytosis process by 
inducing phagocytosis integrin activation (28). The 
outside particles are recognize phagocytic cells by using 
disolving bind molecules, then they are ingested and 
digested. This molecule called an opsonin which use 
as a bridge between phagocytic cells and the particles 
to digest process. Antibody molecules (IgG) and 
complement components are important opsonins that 
can effectively induce phagocytosis (29). The Fcg (FcgR)  
receptor is a family of glycoproteins which expressed 
in cell membrane of leukocytes and it capable to bind 
Fc area from IgG molecule (28). Complement receptors1 
(CR1), CR2, CR3, CR4 and CRIg are complement 
receptors that recognize components of the complement 
cascade and deposit on phagocytes surface target (30). 
The interaction of particles and phagocytic cell receptors 
are series signals that trigger phagocytosis activation. 
he changes of membrane shape and the role of actin 
cytoskeleton are to forming pseudopods that will cover 
all particles being a “phagocytic cup” at contact area 
center between particles and phagocytic cell receptors 
(28). Macrophages has differentces in phenotype, where 
alveolar macrophages are the first macrophages to 
encounter Mtb tobe an adaptation form and minimizes 
tissue damage. This causes alveolar macrophages have 
weak control Mtb (31).

Mycobacterium tuberculosis and oxidation stress

The elimination of mycobacteria by macrophages 
can be done by the oxygen reactive form and nitrogen 
species, phagosome acidification, and lysosome 
phagosome fusion. This activity leads to being phagosome 
maturation, increases phagosome acidification and 
mycobacterial killing in macrophages (3).

The formation of ROS takes place through catalyzed 
reactions by oxidase enzyme or the cytochrome p 
450 enzyme, but the cells balanced the antioxidants 
production such as SOD, CAT and GPx (32).  The 
binding of Mtb component and Toll-like receptor 
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(TLR) are an important pathway in host immune 
response. The initial interaction of Mtb with monocytes 
/ macrophages induces mitogen-activated protein kinase 
(MAPK) which plays an important role in promoting 
antimicrobial activity and the production of immune 
effector molecules such as tumor necrosis factor-a 
(TNF-a)) (33). MAPK is one of the key transducers and it 
also the results of Mtb stimulation which can affect the 
signaling pathway to proinflammatory immune response 
(34). The differences of proinflammatory response in Mtb 
infection depends on the MAPK signaling setting so the 
determination of Mtb pathogen state and outcome of 
infection comes from MAPK activation and modulation 
(35). ROS produced cells can act as signaling molecules 
so they can respond to various cell surface receptors, for 
example ROS involved intracellular signaling pathways 
like MAPK and nuclear factor -kB pathway (36).

Polarization of macrophages

The simple goal of immune system is to prevent or 
treat the disease based on the immune system operates. 
The immune system, especially in the involvement of 
macrophages (M), includes a fairly complex process. 
Type 1 (M1) and type (M2) macrophages are represent 
the main opposite activities of macrophages. M1 activity 
is to inhibit cell proliferation and cause tissue damage, 
while M2 promotes cell activity and repairing tissue. 
This activity illustrates that innate immunity controls 
adaptive immunity and not vice versa (37). Macrophages 
are heterogeneous and the function is depend on the 
exposure of cytokines environmental and inflammatory 
molecules. The balance of factors in environment can 
influence the different polarizations of macrophages. 
Macrophage polarization is an important determinant 
in natural immune response to intracellular bacterial 
infection.

M1 macrophages promotes powerful 
proinflammatory and antimicrobial activity by producing 
the efficiency of ROS and NO more efficient against 
intracellular pathogens, matrix degradation and tissue 
damage. The M2 phenotype has an immunity regulatory 
role that functions to limit tissue damage. The production 
of anti-inflammatory cytokines such as IL-10 and TGF-b 
promotes fibrosis and wound healing (38). M1 or known as 
classic macrophages showed an inflammatory phenotype 
activity where M2 or alternative macrophages showed 

an anti-inflammatory phenotype activity. The interaction 
between macrophages and active T cells triggers are lead 
adaptive immunity system to release of cytokines and 
then they are modulates back to each other (39).

M1 stimulation is classify based on the ability 
prototypes response and inflammatory markers, roles, 
receptors, and signaling pathways in differ substantially. 
The stimulation of IFNγ is the main cytokine and 
associated with M1 activation also the main product 
of Th1 cells, NK cells and macrophage cells and their 
produce of cytokine. The IFNGR-1 and IFNGR-2 form 
IFNγ receptor. These receptors recruit janus kinase 
(Jak) 1 and Jak2 adapters to activate signal transducer, 
activator of transcription 1 (STAT1) and interferon 
regulatory factors (IRF) such as IRF-1 and IRF-8. In 
humans, gene mutations can caused by low expression 
of these receptors and worsening immunodeficiency (40).

M1-M2 polarization is strictly controlled by signaling 
paths set and transcription and post-transcription 
network settings. The M1 phenotype stimulated 
microbial products or pro-inflammatory cytokines 
(IFNγ, TNF-α or TLR ligand), and characteristics of M1 
macrophages include high levels of antigen, abundant 
production of IL-12, IL-23, nitric oxide (NO) and 
reactive oxygen intermediate (ROI). Conversely, an 
M2 was observed in a non-infectious environment and 
leaded to an improvement of conditions. Furthermore 
the M2 responses amplification of IL-4, IL-10 or IL-
13. Characteristics of M2 are upregulation of Dectin-1, 
DC-SIGN, manose receptors, scavenger a receptors, 
scavenger receptors B-1, CD163, CCR2, CXCR1 and 
CXCR2. M2 not produce NO or ROI but produces 
ornithine and polyamine in arginase pathway (41).

M1 and M2 macrophage communication pathways 
lead tobe polarization, mainly based on the balance 
of STAT1 and STAT3 / STAT6 activities, strictly 
regulate the polarization and activity of macrophages. 
The main activities of NF-κB and STAT1 are promotes 
polarization of M1 and resulting in cytotoxic and pro-
inflammatory functions in tissue destruction form. 
In contrast, the main activity of STAT3 / STAT6 is 
dominate IL-4, IL-13 induction and IL-10 increases the 
polarization of M2 macrophages. This situation is related 
with immune tolerance and tissue repair. Peroxisome 
proliferator activated receptor (PPAR δ and PPARγ) are 
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controls certain aspects of M2 macrophage activation 
and oxidative metabolism. Kruppel like factor 4 (KLF-
4) is a downstream STAT6 participates in promotion of 
M2 function by suppressing NF-κB / HIF-1α dependent 
transcription (41).

Macrophages are immune effector cells and antigen 
in cells, it plays an important role in the development 
of tuberculous granulomas, and also an histological 
features with complex structures found in tuberculosis. 
Mtb infection can affect the polarization of monocyte 
derivate macrophages by transforming macrophages 
from M1 to M2 in Mtb infection (42). Granuloma TB 
is an organized structure with the main components of 
macrophages, epitheloid cells, multinucleated giant cells 
and lymphocyte cells (43). The function of granulomas is 
to localize mycobacteria and prevent infection spread so 
the development of granulomas can determine in depth 
of infection by Mtb (44).

The terms of M1 and M2 are follows Th1 / Th2 
classification system. It can determine the main state 
of macrophage polarization activation, which is M1 
polarization induced by lipopolysaccharide (LPS) or 
interferon gamma (IFN-g), it called classical activation 
and lead to proinflammatory response, increasing 
microbicidal function and anti-tumor capacity. 
However, M2 polarization occured in predominance 
of interleukin-4 (IL-4) or IL-13, it called alternative 
activation which acts as an intermediary for the 
development of tissue repair and tumor growth 9-12 (45).

M1 macrophages induced by IFN-g and LPS produce 
inducible nitric oxide synthase (iNOS), reactive oxygen 
species (ROS) and cytokines IFN-g, IL-1b, and tumor 
necrosis factor a  (TNF-a) give suppressive effect on 
pro-inflammatory and cytotoxic, where M2 macrophages 
are stimulated by IL-4, IL-10, IL-13 and secrete IL-
10, transforming growth factor-b (TGF-b), involved 
as an immune-regulator and tissue remodeling process 
damaged (46). Recent studies said that mycobacterium 
tuberculosis has modulator potential in macrophage 
polarization (47). In Mtb infection, M1 phenotype 
increased the regulation of early phase of the disease, 
but in further direction M2 occurs in intermediate and 
late stages of the disease (44).

Multidrug resistant TB (MDR-TB) is TB with 
resistance to isoniazid and rifampicin while extensively 

drug resistant TB (XDR-TB) is MDR-TB that resistance 
to fluoroquinolone treatment and second-line injection 
drugs (48). The ability of pathogens to get out from the host 
immune system is an important factor in treatment failure 
or MDR-TB / XDR-TB incidence. The consumtion of 
anti-TB drugs in long term is a concern, and it able to 
eradicate Mtb. In this situation can affect the immune 
defense system in host and the effects of drugs has direct 
complications (49). The effects of anti-TB drugs such 
as Rifampicin exerts in suppressive anti-inflammatory 
effect by suppressing nuclear factor-kappa B (NF-kB) 
in neurodegenerative diseases. Pyrazinamide treatment 
influences the host immune response by decreasing pro-
inflammatory cytokine production in Mtb infection. 
First-line intervention of anti-TB therapy to pleural TB 
patients is induces polarization of pleural macrophages 
to M2, so from this study showed that anti-TB treatment 
was able modulated the host immune response (6).

The movement of M1 to M2 polarization is an 
important mechanism for host to prevent the spread of 
tissue damage, but the loss of suppression in immune 
system by M1 and Th1 will activate molecules and 
develop  Mtb fertility in M2 / Th2 immunity environment 
(50). The role of IRAK-M is as an intermediary for 
monocytes polarization, macrophages and pulmonary 
epithelial cells in host signaling pathway and it modulates 
macrophage polarization to Mtb. IRAK-M has positive 
correlation with Mtb number in macrophages infection 
process. The lung tissue showed direct polarization 
towards M2 during TB infection so there is little tissue 
damage, but provide good development facilities for 
Mtb. In other condition is IRAK-M knockdown inducing 
polarization towards M1 (51).

The successful of TB treatment depends on the 
interactions between the host, Mtb and treatments that 
influence each other. Mtb’s defense against macrophage 
attack is a key factor in tuberculosis development. An 
important defense mechanism for Mtb is the ability to act 
as an immunomodulator from M1 polarization towards 
suppressing M2 polarization. However, the existence of 
anti-TB treatment with long time is expect to be able to 
mediate immunomodulation and it quite extensive, lead 
tobe treatment success (52).

Conclusion

The pathogen mechanism of TB is able to influence 
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the polarization of macrophages derivete monocytes via 
the transformation of M1 tobe M2. The movement of 
polarization of M1 tobe M2 is an important mechanism 
for host, because it will prevent widespread tissue 
damage. However, the loss of suppression immune 
system by M1 and Th1 will activate molecules and it also 
will give benefit to development of Mtb fertility in M2 / 
Th2 immunity. Long-term use of anti-tuberculosis drugs 
is essential to eliminate Mtb host’s immune defense 
system and drug effects have direct complications.
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Abstract

Introduction Hypertension during pregnancy is considered as one the high risk as it is one of the cause for 
maternal and neonatal mortality and morbidity. Aims: This study is aimed to find the prevalence of gestational 
hypertension and to understand the pregnancy outcome. Settings and Design: Study conducted at tertiary 
care hospital and descriptive research design was used for the study Methods and Material: Sample size was 
366 women with gestational hypertension were included. Data was collected by using investigator prepared 
self-administered questionnaire Statistical analysis used: inferential statistics analytical methods Results: 
Results revealed that prevalence of gestational hypertension 9.8%. Maternal outcome 53% delivered at 34 
to 38 weeks, mode of delivery (52.5%) were delivered by C-section, 56.3%  women were induced, 97.3% 
were singleton pregnancy, About the gender of new-born 51.9% were male, 67.2% were born with Normal 
(>2500g) weight, NICU admission 20.5%  and reason for NICU admission was prematurity. Conclusions: 
The knowledge of risk factors for gestational hypertension in pregnancy may give tracks for prevention in 
this population.
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Introduction

Hypertensive disorders during pregnancy (HDP) are 
estimated to be 7.7% which complicates the pregnancy. 
Hypertensive disorders (HD) can be classified broadly 
under following four headings namely chronic 
hypertension, gestational hypertension, preeclampsia, 
and eclampsia which are significant cause of maternal 
and perinatal mortality and morbidity.1

The pregnancy which is complicated with 
hypertensive disorder (HD) is always have increased 
risk of adverse effect on fetal, neonatal and maternal 
outcome. A study in South Africa, revealed that an 
incidence of hypertensive disorders of pregnancy was 

12%, and it was the common cause of maternal death 
contributing 20.7% of all maternal deaths.2

Few of the long term and short term impact of 
thishypertensive disorder of Pregnancy(HDP) is greater 
burden to the woman as well as on family and society. 
Definition of Gestational Hypertension says thathaving 
a blood pressure (BP) more than 140/90 mm of Hgwhich 
was measured on two separate occasions, keeping the 
gap of more than 6 hours and there is absence of protein 
in the urine and diagnosed after 20 weeks of gestation. 3

In Gestational hypertension the blood pressure is 
≥140/90 mmHg for the first time in pregnancy,without 
proteinuriaand which will return to normal after 12 weeks’ 
postpartum. The final diagnosis is made only postpartum 
(with the disappearance of signs and symptoms). Patients 
may have other signs or symptoms of pre-eclampsia like 
epigastric discomfort or thrombocytopenia.

There are few previous studies explain the risk 
factors for gestational hypertension which provides 
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some information to understand the possible causative 
mechanism and management of HDP4

However, the prevalence and outcome of Gestational 
hypertension is not well-documented in Indian literature.
Considering the above said factors, the present study was 
undertaken to determine the prevalence of gestational 
hypertension and outcome of gestational hypertension 
in tertiary care hospital of North Karnataka.

Objectives

1. To find out the prevalence of gestational 
hypertension among women admitted for delivery in 
tertiary care hospital of North Karnataka

2. To determine the pregnancy outcome among 
women with gestational hypertension admitted for 
delivery in tertiary care hospital of North Karnataka

Methodology

Study Design: Retrospective Research Design

Setting:Tertiary care hospital of North Karnataka

Participants:     All the women admitted for delivery

Variables:Independent variable: Socio 
demographic variables

  Dependent Variable: Pregnancy 
outcome

Sample size:3987 women(delivered from 1st July 
2018 to 31st June 2019)

Statistical methods: Inferential and analytical 
methods

Inclusion and Exclusion Criteria

I. Inclusion criteria:

1. Women who are diagnosed as gestational 
hypertension

2. Admitted in labour room for delivery.

II. Exclusion criteria:        

1. Women who doesn’t gave consent to participate 
in the study 

2. Women who were not on the bed/place at the 
time of data collection.

Assumption: The researcher assume that,

1. Prevalence of Gestational hypertension is less 

2. Outcome of gestational hypertension is good 
in comparison with other hypertensive disorders of 
pregnancy

Results

The findings obtained were presented in the form of 
tables and diagrams represent under following sections.

Description of Socio Demographic Variables of 
women admitted for delivery in tertiary care hospital of 
North Karnataka with gestational hypertension 

The description of socio demographic variables 
of the present study is as follows. With regard to age 
maximum samples were 167 (45.6%) from the age 
group of 23 to 27 years. Regarding religion 322 (88%) 
were Hindu’s. With regard to education level of the 
participant 156 (42.7%) were completed their PUC. 
About the occupation maximum were 334 (91.3%) 
Housewives. Regarding type of marries 41 (11.2%) had 
Consanguineous marriage. 147 (40.2%) participants 
were residing at rural area. With regard to parity, 
maximum 197 (53.8%) were primiparous women.

Prevalence of gestational hypertension among 
women admitted for delivery in tertiary care hospital 
of North Karnataka

The total no of deliveries from 1st July 2018 to 
1st June 2019 (12 months) was 3987. Among these 
366 women were having gestational hypertension 
contributing prevalence of 9.1%.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2735

Table I: Distribution according to maternal outcome  (n=366)

Sl. No Maternal Outcome No of Samples Percentage (%)

1 Gestational Age at Delivery

a. >28 Weeks      9 2.5

b. 29 to 33 wks 22 6.0

c. 34 to 38 wks 194 53.00

d. < 39wks 141 38.5

2 Mode of Delivery

a. Normal vaginal 146 39.9

b. Forceps 5 1.3

c. Ventose 23 6.3

d. C-Section 192 52.5

3 Labour Started

a. Spontaneous    80 43.7

b. Induced 103 56.3

4 Indication for LSCS

a. Maternal 141 64

b. Fetal 66 30

c. Other 13 6

5 Blood loss after vaginal delivery

a. >300 ml           156 89.7

b. 301 to 500ml 12 6.9

c. <500ml 6 3.4

6 Blood loss after C Section

a. >800 ml           187 97.4

b. 801 to 1000ml 4 2.1

c. <1000ml 1 0.5
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Table 1 shows the distribution of gestational age at 
delivery.  Among all 2.5% of the women delivered at 
>28 weeks,  6% delivered at 29 to 33 weeks, maximum 
53% delivered at 34 to 38 weeks and 38.5% delivered 
at < 39wks. With regard to mode of delivery maximum 
of samples (52.5%) were delivered by C-section, 6.3% 
by ventose, 1.3% by forceps and 39.9% delivered 
normally. Out of 183 women 56.3%   women were 
induced and 43.7%women had spontaneous onset of 
labour regarding indication for C section 64% were with 

maternal indication, 30% because of fetal indication and 
6% was other indication for C Section.

With regard to blood loss after vagina delivery 
89.7% had less than 300 ml of blood loss, 6.9% had 301 to 
500ml and 3.4% had the blood loss of more than 500ml. 
Regarding the blood loss after C Section maximum of 
97.4% had the blood loss of less than 800ml, 2.1% had 
801 to 1000ml of blood loss and 0.5% had more than 
1000ml of blood loss.

Table II: Distribution according to new-born outcome 

(n=366)

Sl. No New-born Outcome No of Samples Percentage (%)

1 Outcome of pregnancy

a. Singleton 356 97.3

b. Twin 10 2.7

2 Neonatal outcome

a. Alive 366 100

b. Dead 0 0

3 Gender of the newborn

a. Male 190 51.9

b. Female 176 48.1

4 Birth weight

a. Very Small (<1000g)   5 1.4

b. Small (1000-1499g) 14 3.8

c. Small to Normal (1500-2499g)       101 27.6

d. Normal ( >2500g) 246 67.2

5 NICU Admission

a. Yes 75 20.5

b. No 291 79.5
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Table 2 shows the newborn outcome of women 
gestational hypertension. Regarding the pregnancy 
outcome, 97.3% were singleton and 2.7% were twin 
pregnancy.  Regarding the outcome of pregnancy 100% 
babies were alive. About the gender of newborn 51.9% 
were male sans 48.1% were females.About the birth 

weight of the newborn 67.2% were born with Normal 
(>2500g) weight, 27.6% were Small to Normal (1500-
2499g) weight, 3.8% were Small (1000-1499g) weight 
and 1.4% were Very Small (<1000g) of weight. About 
the NICU admission 20.5% newborn required NICU 
admission and 79.5% were not. 

Table III: Distribution according to the reason for NICU admission, 

                                                                                                                                      (n=75)

Sl. No Newborn Outcome No of Samples Percentage (%)

1 Reason for NICU Admission

a. Prematurity/lbw      54 72

b. Asphyxia 8 10.7

c. Congenital Anomaly    4 5.3

d. Others 9 12

Table 3reveals that reason for NICU admission among the newborn delivered to the women admitted for delivery 
in tertiary care hospital of North Karnataka with gestational hypertension. 72% of the newborn were premature, 
10.7% newborn were asphyxiated, 5.3% babies has congenital anomalies and 12 % of newborn seek NICU admission 
because of other problems.

Table IV: Distribution according to the reason for death ofnewborn

(n=16)

Sl. No Newborn Outcome No of Samples Percentage (%)

7 Reason for Death

a. Asphyxia       3 18.7

b. Preterm 7 43.7

c. Respiratory Arrest 3 18.8

d. Other  3 18.8

Table 4 reveals the distribution of reason for death 
of newborn babies born to the women with gestational 
hypertension admitted for delivery in tertiary care 
hospital of North Karnataka. Maximum 43.7% were 
died due to preterm, 18.7% were died due to asphyxia, 

18.8% due to respiratory arrest and 18.8$ died due to 
other problems

Out of all total 220 women underwent Caesarean 
sectionwhich had various indications for Caesarean 
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section among thewomen with gestational hypertension 
admitted for delivery in tertiary care hospital of North 
Karnataka. Among all 22.3% were had the previous 
history of LSCS as indication,  5.9% prolonged labour, 
5.5% uncontrolled blood pressure, 9.1% failed induction 
and 9.1% poor maternal effort, 4.1% CPD, 5% non 
progress of labour, 3.4% 2nd stage labour, 5.9% other 
maternal indications, 1.8% mater had C section due to 
cardiac disease.

About the fetal indication 9.5% fetal distress, 2.3% 
breech presentation, 11.8% decreased fetal movements, 
2,3% twin delivery and 4.1% meconium stained liquor.

Discussion

The study was conducted over period of 1 year 
from 1stJuly 2018 to 31stJune 2019, 3987women were 
admitted for delivery. In the present study the prevalence 
of Gestational hypertension was 9.1%.  A study 
conducted by Sachdevaet al.7 in Gujarat, revealed that 
an incidence of pregnancy- induced hypertension (PIH) 
is about 15% among the women with rural background. 
Being from rural background and visiting the health care 
facility when the problem arise’smay be the reason for 
the variation in the prevalence rate.

The results of various hospital based studies showed 
that Hypertensive disorders of pregnancy were reported 
to be 7.49,815.5,9 5.38,10 and 8.96%11 respectively.The 
reason for the variation in the result may be the sample 
size and inclusion criteria which the researcher followed.

In the present study, prevalence of gestational 
hypertension was found in the age group 23 to 27 
years was significantly higher (45.6%) as compared to 
age group 33 and above (9%). The results of the study 
conducted by Bharatiet al12 from Hariyana was found 
contradict with present study.Study done by Sachdevaet 
al7 findings were congruent with our findings of being 
higher incidence of PIH among literate samples. 
Maternal outcome of present study show that maximum 
53% delivered at 34 to 38 weeks, maximum of samples 
(52.5%) were delivered by C-section, in 56.3% women 
labour was induced.  With regard to indication for C 
section 64% were with maternal indication.Newborn 
outcome of present study shows that97.3% were 
singleton, 51.9% were male, 67.2% were born with 
Normal (>2500g) weight, about the NICU admission 

20.5% newborn required NICU admission.

Limitations of the Study 

•	 The study was limited to cross-sectional design. 
The participants were not followed up. 

•	 Second limitation of the study is classification 
of the hypertension in the pregnancy into chronic, 
gestational, pre-eclampsia, eclampsia, or chronic with 
superimposed preeclampsia.

Conclusion

Present study shows that out of 3987 deliveries 
366 women were having gestational hypertension 
contributing prevalence of 9.8%. Appropriate knowledge 
of risk factors for gestational hypertension in pregnancy 
will help in tracking the cases thus preventive measures 
can be administered. Considering this a sound screening 
strategy to find out Gestational Hypertension cases and 
develop comprehensive strategy for management of 
hypertension in pregnancy as well as maternal and child 
complications.
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Abstract

Generally, (64%) pregnant’s women in the first trimester feel like nausea, vomiting, and loss of appetite 
(morning sickness). This is occurring because of increased levels of estrogen and hCG hormone (Human 
Chorionic Gonadotropin). If this situation is not resolved immediately, it will be mother’s nutritional intake 
is not fulfilled and it will interfere the development of the fetal organs. Aromatherapy, sometimes can provide 
a relaxing effect and increasing the function of the digestive organs. This research aim was to determine 
the provision of inhalation aromatherapy using a diffuser (Essential Oil Diffuser Blend Aromatherapy) for 
decrease morning sickness in the first trimester of pregnancy in the area of Wonokromo, Surabaya. The design 
of this research is the Quasy experimental (pre-posttest control group design). The sample of pregnant’s 
women are having a morning sickness in Wonokromo area was taken using the Simple Random Sampling 
technique of 60 people and then it will be divided into control and treatment groups. The treatment group 
will be given aromatherapy for 30 minutes based on the SOP. For the morning sickness variable instrument 
using PUQE (Pregnancy Unique Quantification of Emesis and or Nausea Scoring System). Data analysis 
using the Wilcoxon test with a significance level of α = 0.05 The result for the treatment group before given 
the aromatherapy were 26,7% with mild degrees, 40% moderate degrees, and 33% severe degrees. After 
given the aromatherapy, most of them had decreased to 6.7% severe degrees, 13.3% moderate degrees, 60% 
mild degrees, even of 20% still felt the discomfort. The results of the Wilcoxon sign rank test obtained the 
value of ρ = 0.001, so that means there is an effect of giving Aromatherapy Essential Oil Diffuser Blend with 
the degree of morning sickness in the first trimester of pregnancy. Giving of Aromatherapy Blend Essential 
Oil Diffuser is effective to decrease of morning sickness in the first trimester of pregnancy. For health 
worker, this technique can be one of the practical options for non-pharmacological therapy to decrease the 
discomfort of morning sickness which is and it can be done independently by pregnant women.
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Introduction

The Pregnancy is the growth and development 
process of the fetus intra uterin, it started from conception 
until the onset of labor1. In the first trimester, it is the 
most important phase because in this phase all the vital 
organs of the fetus are formed, starting to develop in their 
respective functions, so in this phase it requires adequate 

nutrition. Howeverin this phase pregnant women it is 
precisely feel nausea. vomiting and decreased appetite2. 

In the process of pregnancy, the anatomy and 
physiology changes causing discomfort experience in 
their pregnancy is morning sickness feels like nausea 
and vomiting in the morning, this discomfot is often 
underestimated because morning sickness3. Pregnancy 
is influenced by various hormones, such as estrogen, 
progesterone, human choronic gonodotrophin (hCG), 
human somatomammotropin, and prolactin. Human 
choronic gonodotrophin, which is a special active 
hormone that plays a role during pregnancy, its levels 
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fluctuate during pregnancy4. the increase of hCG and 
estrogen levels drastically it will affect the part of the 
brain that controls vomiting, which generally happen in 
young pregnancy or in the first trimester5. 

Based on data from World Health Organization 
(WHO) 2013,the number of hyperemesis gravidarum 
cases (excessive nausea and vomiting) reached 12.5% 
of the world’s pregnancies,  nausea vomiting/emesis 
gravidarum Nausea and vomiting occurs 60-80% in 
primigravidas and 40-60% in multigravidas6.  Emesis 
gravidarum is caused by increased levels of the  HCG 
hormone in serum which stimulates the production 
of estrogen from the ovaries and causes stomach acid 
increase and makes pregnant women feel nauseous1,7. 
Unresolved emesis gravidarum will progress to 
hyperemesis gravidarum. The incidence of morning 
sickness in Indonesia, which was obtained from 2,203 
pregnancies that can be completely observed is 543 
mothers who experience morning sickness. In East Java 
in 2011, 67.9% of pregnant women experienced morning 
sickness. 

The management of nausea and vomiting in pregnancy 
depends on the severity of symptoms. Treatment can 
be done by pharmacological or non-pharmacological. 
Pharmacological therapy is carried out by vitamin 
B6, antiemetics, antihistamines, anticholinergics, and 
corticosteroids. Non-pharmacological therapy is carried 
out by diet management, emotional support, acupuncture, 
and aromatherapy. Aromatherapy give some of diversify 
effects for the inhaler, such as calmness, freshness, even 
can help pregnant women solve the nausea8.

Aromatherapy can be used as a solution to treat 
nausea and vomiting in the first trimester. Aromatherapy 
is a treatment using essential oils that have unique 
pharmacological effects, such as antibacterial, antiviral, 
diuretic, vasodilator, sedative, and adrenal stimulating9. 
When essential oils are inhaled, the molecules stimulate 
the limbic system in the brain. The limbic system is an 
area that affects emotions and memory and is directly 
related to the adrenals, pituitary gland, hypothalamus, the 
parts of the body that regulate heart rate, blood pressure, 
stress, memory, hormonal balance, and respiration10. 

Based on the description above, the researchers 
chose blended aromatherapy (lemon, ginger and 
lemongrass) as an effort to reduce nausea, vomiting and 
other inconveniences in the first trimester which given 
by inhalation using a diffuser. In addition, it is based 
on the nausea and vomiting in the first trimester in the 
community still occur and to solve them is mostly still 
using pharmacological therapy. It would be better if 
pregnant women are able solve the problem of nausea in 
early pregnancy by using non-pharmacological therapy 
first. Because non-pharmacological complementary 
therapy is noninstructive, non-invasive, cheap, simple, 
effective, and without any adverse side effects11. 

Materials and Methods

The design of this research is Quasy-Experiment 
with the Nonequivalent pretest posttest control design 
approach. The population and sample in this study 
were all pregnant women in the first trimester in the 
Wonokromo area and experience the morning sickness 
as many as 60 people, the sample divided into 2 groups, 
there are the treatment and the control groups, the group 
was assigned randomly while still paying attention to the 
respondent’s willingness to be intervened. Before giving 
the therapy, the researcher observed both the treatment 
group and the control group. After that, the treatment 
group was given aromatherapy with the following 
conditions: 1) it was given through a diffuser in the form 
of a humidifier which would convert essential oils into 
steam. Researchers provide the same type of humidifier 
to all respondents. 2) Therapy is carried out in the 
respondent’s house in a closed room with a maximum 
area of 20 m2. Respondents were asked to relax and 
inhale the air in the room for 30 minutes, as long as the 
intervention was accompanied by researchers. In the 
control group, researchers asked for relaxation by resting 
for 30 minutes. After giving aromatherapy, researchers 
re-observed the treatment group and the control group. 
The intervention was given in accordance with the SOP, 
a morning sickness measurement instrument using a 
PUQE (Pregnancy Unique Quantification of Emesis 
and or Nausea Scoring System) questionnaire12. Data 
analysis using statistical test Wilcoxon Sign Rank Test 
with a significance level of α = 0.05
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Results and Discussion

Table 1. The distribution of respondents based on age, job and parity.

Characteristics Category Amount %

Age

<20 years

20-35 years

>35 years

12

46

2

20

76.7

0.03

Parity
Primigravida 
Multigravida

Grandemulti gravida

32

28

0

53.3

46.7

0

Job
Not working

Working

36

24

60

40

Based on the table above, almost all respondents are aged 20-35 years (reproductive age), most respondents are 
primigravida pregnancy (first pregnancy), and most not working.

Table 2. The frequency distribution of discomfort of nausea and vomiting in the intervention group before 
and after giving aromatherapy to pregnant women in the first trimester at wonokromo surabaya area was 

obtained. 

Intervention Degree of Morning Sickness Amount %

Before giving aromaterapy

Not nausea and vomite

Mild

Moderate

Severe

0

8

12

10

0

26.7

40

33

After

giving aromaterapy

Not nausea and vomite

Mild

Moderate

Severe

6

18

4

2

20

60

13.3

6.7

These results indicate that before giving aromatherapy, nearly half of the respondents, 40%) experienced 
moderate degrees of morning sickness and 33% had severe degrees. After giving aromatherapy, most of the morning 
sickness was mild, even 20% of respondents said they had no nausea and vomiting, although there were still 13.3% 
with moderate morning sickness and 6.7% severe.
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Table 3. The frequency distribution of complaints discomfort of nausea and vomiting in the control group 
before and after giving standard care, which is a short break, without giving aromatherapy.

Intervention Degree of Morning Sickness Amount %

Before relaxation

Not nausea and Vomite

Mild

Moderate

Severe

0

8

15

7

0

26,7

50,0

33,3

After

relaxation

Not nausea and Vomite

Mild

Moderate

Severe

0

12

16

2

0

40

53,3

6,7

These results indicate that before giving 
aromatherapy, nearly half of the respondents, 40%) 
experienced moderate degrees of morning sickness and 
33% had severe degrees. After giving aromatherapy, 
most of the morning sickness was mild, even 20% of 
respondents said they had no nausea and vomiting. The 
average score of the frequency of nausea as measured 
by the PUQE questionnaire before treatment was 21.76 
and after it decreased to 13.27 (decreased by 8.49), 
while the control group decreased by 3.84. The results 
of the Wilcoxon sign rank test with SPSS for Windows 
with a significance level of α = 0.05 obtained a value 
of ρ = 0.001 (0.001 <0.05), that mean the provision of 
Aromatherapy Essential Oil Diffuser Blend is effective 
in reducing morning sickness in first trimester on 
pregnant women in Wonokromo Surabaya.

The results showed that in the treatment group and 
the control group most of the respondents experienced 
morning sickness, but the difference was that the 
treatment group experienced mild morning sickness 
while the control group experienced moderate morning 
sickness. Herbal ingredients in the form of aromatherapy 
essential oils such as eucalyptus, citrus, Zingiber/
ginger, lemongrass, lavender, are also useful for treating 
nausea, reducing stress, overcoming flatulence, treating 
headaches10. 

These various herbal ingredients are often given 
separately according to the needs and tastes of the user, 
as well as by different methods of inhalation. In this 
study, aromatherapy was given 3 types together (blend 
aromatherapy), selected ingredients that have a positive 
effect with a non-contradictory aroma so that they can 
provide more benefits from each ingredient together, 
and the results show that the essential oil. Aromatherapy 
Blend Diffuser is effective in reducing morning 
sickness. The combination of the aroma of lemon, 
lemongrass (lemongrass) and ginger (ginger) which is 
generally given in the form of a drink, in fact also gives a 
refreshing aroma effect, Respondents stated that they felt 
nausea and vomiting reduced and felt comfortable after 
giving aromatherapy and giving aromatherapy to the 
condition of pregnant women. fresher. 15 respondents of 
pregnant women who experienced nausea and vomiting 
at BPS Lia Maria Sukarame Bandar Lampung in 2017 
after giving lemon inhalation by inhaling essential oils 
directly, there was a significant reduction in nausea and 
vomiting from the average. The average nausea score 
was 24,67 then the average frequency score for nausea 
and vomiting after giving lemon inhalation was 17,8713. 

Lemongrass oil/lemongrass has a light and fresh 
smell like lemon and is known to trigger relaxation 
and balance. The compounds that make up lemongrass 
essential oil are known to have anti-fungal, insect 
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repellent, antiseptic, and anti-inflammatory properties. 
Lemongrass is able to prevent the growth of several 
bacteria and fungi and is antioxidant. Ginger contains 
substances that can treat nausea and vomiting, including 
the terpentenoid components, such as gingerol, shaogaol, 
galanolactone. In addition, the essential oil with the 
aroma of ginger has a refresh effect and produces an 
aroma that blocks the gag reflex. The oleoresis causes a 
warm spicy taste14. Ginger contains substances that can 
treat nausea and vomiting, including the terpentenoid 
components, such as gingerol, shaogaol, galanolactone. 
In addition, the essential oil with the aroma of ginger has 
a refresh effect and produces an aroma that blocks the 
gag reflex. The oleoresis causes a warm spicy taste15. 

Based on the literature review, Aromatherapy 
regulates physiological, spiritual and psychological 
enhancement for new phases of life. This therapy is not 
only preventive but also be used in acute and chronic 
stages of the disease without causing side effects. Only 
8 molecules can trigger an electrical impulse at the 
nerve endings that must be stimulated before a person 
realizes what smell is being smelled. The brain in the 
medulla is part of the nausea center which is caused by 
irritative impulses coming from the gastrointestinal tract 
and impulses origin from the lower brain associated with 
morning sickness16. Use aromatherapy by inhalation is 
absorbed quickly by nerve impulses in the brain. The nose 
is one of the body’s senses that can transmit responses 
quickly to the brain. If the smell a certain, the brain 
will automatically respond, so that the Aromatherapy 
Essential Oil Diffuser Blend is effective in reducing 
morning sickness in first trimester on pregnant women. 

Conclusion

In conclusion, pregnant women who were given 
Aromatherapy Blend Essential Oil Diffuser decrease in 
complaints discomfort of morning sickness as measured 
by the PUQE questionnaire of 8.49. The provision of 
Aromatherapy Blend Essential Oil Diffuser is effective 
in reducing morning sickness in first trimester pregnant 
women in the Wonokromo, Surabaya, Indonesia. 
researcher expect to develop further research regarding 
other benefits of aromatherapy and develop innovations 
in various herbal ingredients in improving public health.
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Abstract

Introduction: Age estimation isimportant for administrative and ethical reasons and because of legal 
consequences. Dental pulp undergoes regression in size with increasing age due to secondary dentin 
deposition and can be used as a parameter of age estimation even beyond 25 years of age.

Aims and Objectives: The purpose of the present study was to evaluate the feasibility of applying kvaal et 
al method of age estimation on maxillary second premolar & mandibular first premolar on OPG. 

Materials and Methods: It is a retrospective study, which involved 100 sample of OPG on KODAK 9000 
IMAGING. Measurements were performed on the standardized digital panoramic radiographs based on 
Kvaal’s method. Different regression formulae were derived and the age was assessed. The assessed age was 
then correlated to the actual age of the patient using Student’s t-test.

Results: In this study, there were no significant difference in estimated & actualage for both males and 
females.

Conclusion: The study was an attempt to use KVAAL et al method of radiographic dental age estimation 
using OPG with minimal number of teeth. 

Keywords: Age estimation, digital panoramic radiograph, Kvaal’s method, maxillary second premolar & 
mandibluar first premolar.

Original Article

Introduction

Aging refers to irreversible and inevitable changes 
that occur with time, which encompass all aspects 
of human life, namely, anatomic, physiologic, and 
psychological.Age calculation has become increasingly 
important, not only for the identification of the deceased 
but also for living individuals for various medico 
legal purposes.Forensic odontology is one of the most 
unexplored and intriguing branches of forensic sciences.1

Various dental age calculation methods are described 
in the literature, but most of them offer a destructive 
approach in the form of extraction and preparation 
of microscopic sections of teeth, which may not be 
acceptable for ethical, religious, or scientific reasons2. 

In such circumstances, a radiographic approach if used, 
offers a relatively non-destructive method and eliminates 
the need for extraction of teeth.

Any method used for age estimation in forensic 
sciences should clarify issues with significant legal 
and social ramifications for individuals as well as for 
the community. In such circumstances, a radiographic 
approach if used, offers a relatively non-destructive 
method and eliminates the need for extraction of teeth.3

Kvaal et al presented a method of age estimation, 
which combined radiological and morphological 
measurements, which could be used on adults.

DOI Number: 10.37506/ijfmt.v15i3.15723
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  As a continuation of this method Kvaal et al, reported 
a method of age estimation from intraoral periapical 
radiographs using the radiographic parameters. 4

Later, study on age estimation was reported using 
the same technique on orthopantomograph also.

The present study is an attempt to use the Kvaal’s 
radiographic technique based on the pulpal changes in 
teeth to estimate age from digital orthopantomographs of 
adult. Kvaal et al presented a method of age estimation, 
which combined radiological and morphological 
measurements, which could be used on adults.

Materials and Methods

The Present study is retrospective study, 
which comprised Fifty subjects OPG ON KODAK 
9000 IMAGING.OPG are taken from the records 
of DEPARTMENT OF ORAL MEDICINE & 
RADIOLOGY.The consent permission was obtained 
from the concerned Ethic body of institution.OPG 
retrieved of fiftymales&fifty females. 

Exclusion criteria Missing/impacted/carious/filled/
prosthetically restored/malposed/periapical pathology/
attrition/abrasion., Age of the patients selected 15-60yrs.

The age of the patient obtained from the personal 
data of the patients were recorded in a separate table & 
sealed in envelope

The digital records of the OPG radiograph were then 
forwarded to the observer from same de

In order to reduce the possible effects of 
variation in magnification and angulations of the 
radiographs, the following ratios were calculated: 
 
Root length/tooth length (T)

Pulp length/tooth length (R)

Pulp length/root length (P)

Pulp width/root width at level a (A)

Pulp width/root width at level b (B)

Pulp width/root width at level c (C)

Mean values of all ratios (M)

Mean value of width ratios from levels b and c (W)

Mean value of length ratios P and R (L)

Difference between W and L (W − L)

Figure shows: Diagram showing tooth 
measurements according to Kvaal et al.: T, tooth length; 
R, root length on the mesial surface; P, maximum pulp 
length; A, root and pulp width at enamel–cementum 
junction (ECJ); B, root and pulp width midway between 
measurement levels A and C; C, root and pulp width 
midway between apex and ECJ(ref:Kvaal SI, Kolltveit 
KM, Thomsen IO, Solheim T. Age estimation of adults 
from dental radiographs. Forensic SciInt. 1995;74:175–
85. [PubMed] [Google Scholar].

The following measurements (ratios) were recorded 
by independent observer.

The mean of all the ratios was taken as 1st predictor 

The difference between the mean of two width ratios 
(W) & mean of two length ratios (L)

i.e. (W-L) was taken as second predictor.

Different regression formula for the maxillary 
2ndpremolar (15) & mandibular 1stpremolar (35) 
individually were derived & Age was assessed.  The 
assessed age was then compared with the actual age of 
the patient using the Student’s t test. 
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Results

Study comprises of 26 males&25females for 
maxillary 2ndpremolar (15) and mandibular first premolar 
(34). The mean age of the subjects was 25.962 yrs. for 
males & females 25.880 yrs. Whereas estimated age for 

males 26.004yrs & females 25.912 yrs which is similar 
to the actual age of the individual. The estimated age 
was derived using the regression equation.On statistical 
evaluation with Student’s t test the P value was found to 
be greater than 0.05 showing statistical insignificance.

Table 1

Gender 
Mean

T R P A B C M W L W-L

Males (15) 0.692 0.8 1.1 1 1.2 1.4 1.08 1.3 0.97 0.36

Females (15) 0.93 1.08 1.15 1 1.26 1.5 1.17 3.92 1.11 2.8

Table 2

Gender 
Mean

T R P A B C M W L W-L

Males (34) 0.72 0.81 1.17 1.04 1.36 1.79 1.15 1.57 0.99 0.58

Females 
(34)

0.69 0.79 1.13 0.99 1.42 1.72 1.12 3.63 0.96 2.66

Correlating the various values of maxillary right premolar (15) as well as of mandibular left premolar (34) among 
males and females the Mean ratios of measurement from each tooth is depicted in (Table 1 and 2.)

Table 3

GROUP
(MALE)

ACTUAL AGE
ESTIMATED AGE 

15

MEAN 25.962 26.006

SD 8.392 0.192

SEM 1.646 0.039

N 26 26
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Table 4

GROUP
(FEMALE)

ACTUAL AGE ESTIMATED AGE 15

MEAN 25.880 25.912

SD 6.476 3.594

SEM 1.295 0.719

N 25 25

Table 3 and 4 showing the mean values of estimated age and actual age of the females and males respectively. 

Table 5 - Pearson’s co-relation males

 Age Pulp

Age

Pearson Correlation 1 .102

Sig. (2-tailed)  .620

N 26 26

Pulp

Pearson Correlation .102 1

Sig. (2-tailed) .620  

N 26 26

Table 6 -Pearson’s co-relation females

 Age Width

Age

Pearson Correlation 1 .072

Sig. (2-tailed)  .733

N 25 25

Width

Pearson Correlation .072 1

Sig. (2-tailed) .733  

N 25 25

Pearson’s co-relation shows the values above 0.05 in table 3a &b.
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Discussion

In 1995, Kvaal et al 2. Presented a method for 
age estimation which was based on the investigation 
of periapical radiographs of 6 anterior teeth, whereas 
Paewinsky et al.5 verified the applicability of this method 
on orthopantomographs. Cameriere et al.6, in 2004, for 
the first time, conducted a preliminary study to evaluate 
the variations in pulp/tooth AR as an indicator of age 
and their method of age estimation seemed promising.

Present study was conducted toestimate the age 
of an adult from the measurement on maxillary 2nd 
premolar & mandibular 1st premolar on OPG.The ratio 
of measurement used was  based on Kvaal’s  method.

OPG is one of the most usually prescribed 
& digitally maintain radiographic projection of 
maxillofacial area7.Previous study’s done using multiple 
teeth using, IOPA FILMS &OPG’s shows that highest 
correlation of estimated age with actual age. A study 
by riddhima sharma8 shows that the coefficient of 
determination is highest when lower first premolar was 
used as a determinant. Hence we decided to carry out 
the age estimation using the maxillary 2nd premolar and 
mandibular first premolar as the determinant.

A study carried out by Bosman’s et al10 in 2005 
found no significant difference between actual age and 
calculated age when the regression equation was used 
for six teeth. This is in accordance to the present study 
where we have found no statistical significance between 
the actual age and determined age, considering the fact 
that only two teeth were used as determinants as against 
six teeth in the previous study.

Many other similar studies have been carried out 
using different parameter’s in age evaluation9. A study 
done by Paewinsky7 et al measured the size of the pulp 
cavity on the OPG as a determinant of age using six 
different teeth. In this study they found a significant co-
relation between the chronological age and the width 
ratio of the pulp cavity. However the coefficient of 
determination was found to be highest for lateral incisors. 
Hence most of the studies show a high significance for 
a single tooth than multiple teeth9. In our study however 
no significant is noted among the determinants which 
can be attributed to the population under study and the 
low sample size of the study.

There was no significant difference in males and 
females in both estimated age and actual age.

In this present study, we used minimal number of 
teeth compared to previous study & there it shows no 
significant difference in estimated & actual age.

Conclusion

The study was an attempt to use KVAAL et al 
method of radiographic dental age estimation using 
OPG with minimal number of teeth.

With a larger sample size & improved accuracy, 
we might be able to derive measurements of maxillary 
second premolar & mandibular first premolar for dental 
age estimation.
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Abstract 

Objectives: The main targets is evaluate clinicopathological  distribution  and comparison of  
immunohistochemical (IHC) expression of GATA 3 between   in adenoid cystic carcinoma (ACC) and 
pleomorphic adenoma (PA) of salivary . Design and Methods: This  retrospective analysis, open surgical 
specimens of salivary gland that were done , and consisting of 150 cases that divided into three groups: 
normal  salivary gland tissues (n=50), adenoid cystic carcinoma(n=50), and  pleomorphic adenoma(n=50). 
Clinical data (age, sex, previous diseases ), physical examination, and investigations   are done for all 
patients. In addition. These 150 cases of paraffin embedding blocks of salivary tissue  were stained by  
ordinary stained (hematoxylin and eosin staining ).  Manual IHC staining of GATA 3 was done. Results:  
Age groups is younger for normal  salivary gland tissues  than PA, and ACC . Sex distribution was slightly 
increase in male in comparison to female in normal  salivary gland tissues and PA. GATA 3 staining was 
showing more positivity in normal  salivary gland tissues (43/50 patients) than PA (27/50 patients) and ACC 
(14/50 patients). This positivity in GATA 3 IHC  staining were more in male sex, regarding  55.8% in normal  
salivary gland tissues than  ACC 50% and PA 51.9%  . Age group 31-40, 40-50 and 61-70  years were 
showing more positive GATA 3 IHC  staining in normal  salivary gland tissues, PA, and ACC  respectively. 
there was insignificant association between GATA 3 IHC  staining with  either age groups  or sex groups 
distribution . Conclusion: GATA3 IHC is good marker and can used for searching salivary gland  tumor 
origin, assisting in diagnosis Salivary gland tumors subtypes but  GATA3 IHC staining has no association 
to specific sex or age groups in Salivary gland tumors. Usage of surgical operations  for histopathological 
specimens preparation are better and give good efficiency for IHC markers staining.  

Key words:  pleomorphic adenoma, adenoid cystic carcinoma, GATA-binding protein 3  , immunohistochemistry.

Introduction

Salivary gland tumors (SGT) are infrequent diseases, 
5% from all head and neck neoplasm(1), the its incidence 
about 1.7/100,000 people in united states of America 
(USA) (2), and these tumors grow from one of the major 
or minor salivary glands(3) .

SGT are characterize by various histopathological 
pictures between people and in the same patients, and 
treatment lines are also differs between the patients(4). 
These tumors show many problems regarding their 
studying because difficult in getting their patients 
specimens, little amount of both cell line culture and 
animal patterns(5).

Pleomorphic adenoma (PA) and Adenoid cystic 
carcinoma (ACC) are commonest benign and  malignant 
neoplasm of Salivary gland  respectively(3,6-7) . 

ACC  is characterized by basaloid cancer and 
consisting of mixed epithelial and myoepithelial tissues 
with different histopathological pictures(3).          ACC 
is  2nd main cancer  (about 10%)  in SGT , originate 
approximately 60% of minor salivary tumor(8-9), and its 
metastasis mainly (about 50%) to skeleton bone, hepatic 
and brain tissues(10). 

PA is described a different degree of capsulation and 
representing around  60% from the total SGT(3), with 
several  histopthological configurations that resulting in 
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diagnostic troubles(3,9).

GATA-binding protein 3 (GATA3) is responsible 
for  differentiating of many tissue through their 
transcriptional function(11)  and  existing in wide range of  
tissues such transitional cell carcinoma, SGT, epidermis 
of skin, T-lymphocyte, and basal layer of prostate(12).

SGT should regarded as potential primary location 
when facing cancer positive for GATA3, but GATA3 
cannot discriminate between breast and salivary tumor 
primary site(13).

The main aims of this research is evaluate 
clinicopathological  distribution  and comparison of  
immunohistochemical (IHC) expression of GATA 
3 between   in adenoid cystic carcinoma and pleomorphic 
adenoma of salivary glands because few studies involved 
in IHC staining of salivary gland tumors

Methods

This retrospective analysis of open surgical 
specimens (excisional biopsy)from salivary gland that 
were done in Al-Hilla  Surgical Teaching Hospital, and 
consisting of 150 cases that divided into three groups: 
normal  salivary gland tissues (n=50), adenoid cystic 
carcinoma(n=50), and  pleomorphic adenoma(n=50).

Clinical data (age, sex, previous diseases ), physical 
examination, and investigations   are done for all patients. 
In addition, the all patients were explained about aim 
and usage of their surgical specimen for this study.

These 150 cases of paraffin embedding blocks 
of salivary tissue  were stained by  ordinary stained 
(hematoxylin and eosin staining ), reexamined by two 
separated histopathologist to ensure definitive diagnosis 
of ACC and PA according to WHO Classification of 
Head and Neck Tumors ( 4th Edition) (14).

Then, manual IHC staining of GATA 3 to paraffin 
embedding blocks of salivary tissue were done,  
according to Bio SB company (Mouse monoclonal 
antibodies with nuclear staining  and BSB2670 catalog 
no. USA), supported result of this manual procedure by 
positive ( stained with GATA3 score +3 )and negative 
control of breast cancer, which performed with each 
IHC procedure

Interpretation of GATA 3 IHC staining were 
depending on nuclear staining of salivary tissue, using 
intensity grading as weak, moderate, and strong  staining, 
and extension of staining distribution  (percentage of 
nuclear staining of cells) were divided as diffuse (≥50%) 
or focal (< 50%) (15) .

The SPSS program  (version type 22) was used . 
Continuous documents  were estimated as mean±SD and 
categorical as numbers and percentages . Pearson´s chi 
square (X2 ) and Fisher’s Exact Test  were  showing the 
significant difference between categorical groups where  
P value  <  0.05 was significant.

Results

       A total 150 patients were included in this study, 
were divided into 50 patients for each  normal  salivary 
gland tissues, PA, and ACC.

       Age groups is younger for normal  salivary gland 
tissues (36.36±8.02) than PA (56.94±11.73), and ACC 
(57.42±14.41) . Sex distribution was slightly increase in 
male in comparison to female in normal  salivary gland 
tissues (male  56% : female 44%) and PA (male 52% : 
female 48%)   while they were the inverse distribution 
for and ACC (male  48% : female 52%)  as illustrated 
in Table 1.   
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Table 1 : Clinicopathological basic characteristic in normal  and Salivary gland tumors

Total N.Age (years)/ mean±SD

Sex

Characteristics

FemaleMale 

5036.36±8.0222 (44%)28 (56%)Normal  salivary gland tissues

5056.94±11.73 24 (48%)26 (52%)Pleomorphic adenoma 

5057.42±14.4126 (52%)24 (48%)Adenoid cystic carcinoma

GATA 3 immunohistochemical  staining was showing more positivity in normal  salivary gland tissues (43/50 
patients) than PA (27/50 patients) and ACC (14/50 patients). This positivity in GATA 3 IHC  staining were more 
in male sex, regarding  55.8% in normal  salivary gland tissues than  ACC 50% and PA 51.9%  . There was no 
association between GATA 3 IHC  staining and sex distribution (P value =0.638, 0.37, and  0.86 )as in table 2. 

Table 2 : Compare association of GATA 3 immunohistochemical  staining between with normal  and 
Salivary gland tumors   according to sex groups.

P value
GATA 3 immunohistochemical  staining

SexParameters
NegativePositive

^0.638

4(57.1%)24(55.8%)male

Normal  salivary gland tissues 3(42.9%)19( 44.2%)female

7(100%)43(100%)Total

^0.37

12(52.2%)14(51.9%)male

Pleomorphic adenoma 11(47.8%)13(48.1%)female

23(100%)27(100%)Total

*0.86

17(47.2%)7(50%)male

Adenoid cystic carcinoma 19( 52.8%)7(50%)female

36(100%)14(100%)Total

 *Chi-sequare Test

^Fisher exact test

Age group 31-40, 40-50 and 61-70  years were showing more positive GATA 3 IHC  staining in normal  salivary 
gland tissues, PA, and ACC  respectively. Also, there was insignificant association between GATA 3 IHC  staining 
and  age groups  distribution (P value =0.253, 0.222, and  0.822 ) as in table 3.
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 Table 3 : Compare association of GATA 3 immunohistochemical  staining between with normal  and 
Salivary gland tumors   according to age groups.

*P value

GATA 3 immunohistochemical  staining

Age groupsParameters

NegativePositive

0.253

0(0%)6(14%)10-20

Inflammatory  salivary gland tissues
0(0%)3(7%)21-30

7(100%)24(55.8%)31-40

0(0%)10(23.2%)41-50

7(100%)43(100%)Total No. 

0.222

6(26.1%)14(51.9%)40-50

Pleomorphic adenoma 

8(34.8%) 4(14.8%)51-60

7(30.4%)7(25.9%)61-70

2(8.7%)2(7.4%)71-80

23(100%)27(100%)Total No.

0.822

6(16.7%)2(14.3%)30-40

Adenoid cystic carcinoma

8(22.2%)3(21.4%)41-50

8(22.2%)2(14.3%)51-60

8(22.2%)6(42.9%)61-70

4(11.1%)1(7.1%)71-80

2(5.6%)0(0%)81-90

36(100%)14(100%)Total No. 

 *Chi-sequare Test
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Figure 1: GATA 3 immunohistochemical staining in the Salivary gland tumors : (A) Adenoid cystic 
carcinoma  is diffuse and moderate immunoreactivity staining at 10X ; (B) Adenoid cystic carcinoma  is 
diffuse and strong immunoreactivity staining at 40X; (C) Pleomorphic adenoma is showing diffuse and 

moderate immunoreactivity staining at 40X ;  (D-E) Normal salivary gland is showing strong and moderate 
immunoreactivity staining respectively at 40X.

Discussion

In basis of clinical data, surgical operation for 
salivary glands are done for 150 cases, diagnosis are PA, 
ACC, and normal  salivary gland. Sex distributions are  
52% male ( N= 78), 48% female (N=72), and  age mean  
is 50.24 years old. Similar study, Fonseca et al(16)  include 
659 salivary gland tumor that show 54% females, 45% 
males, and mean age 57.6 years old.

GATA3 IHC staining have helpful for diagnosis, 
distinguish subtypes of SGT, and although it is related as 
marker for breast and urothelial cancer but its positivity 
give hint for searching for SGT(15)  .    

Among 150 patients, 43(86%) patients, 27(54%) 
patients, and 14 (28%) patients  are confirmed to be 
GATA3 positive cases for normal , PA, and ACC 
respectively. Schwartz et at(15)  research demonstrate a 
wide types of salivary tumors, resulting 13/34 (38%) 

and 9/41 (22%)  for PA and ACC respectively. Also, 
Adkins et al(17) is assessed GATA3 staining in ACC 
45% (10/25).  

In comparing to studies above, our results, there are a 
positive GATA3 staining  cases in SGT, regarding ACC 
has 28% positive GATA3 and this result lies between 
results of two studies above, but PA has high positive 
GATA3 cases in comparing to Schwartz et at and may 
related to usage of tissue microarray and this technique 
has restriction points for tissue evaluation such as its 
small size, loss of core tumor, and presence of cancer 
heterogeneity(18-20). 

The association between sex groups and GATA3 
staining is studies. Among PA and normal  disease, 
shows males groups is more positivity than females 
with equal percentage in ACC. There are no significant 
difference between sex groups and GATA3 staining.
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Also, comparison between age groups with GATA3 
staining is involved, resulting age groups  31-40, 40-
50, 61-70 years,  are  more positive for normal, PA, 
and ACC respectively, with no association between age 
groups with GATA3 staining for all three diseases.  

In conclusion, GATA3 IHC is good marker and can 
used for searching salivary gland  tumor origin, assisting 
in diagnosis SGT subtypes but  GATA3 IHC staining 
has no association to specific sex or age groups in SGT. 
Usage of surgical operations  for histopathological 
specimens preparation are better and give good efficiency 
for IHC markers staining. 
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Abstract

Background Indonesia is a maritime country that is rich in marine resources. There are many marine 
resources that can be used as herbal medicine. One of them is the golden sea cucumber which is thought to 
be used as an alternative medicine to speed up the healing process of oral ulcers. The purpose of this study 
was to determine the effect of golden sea cucumber extract (Stichopushermanii) on the wound healing 
process in rats with oral ulcers.

Method This research is a descriptive study with a literature review design. The articles used are articles 
published in international and national journals in the 2015-2020 period and are indexed by Scopus, Thomson 
Reuters, Web Science, Scimago and Sinta.

Result The results of the scoping article show that there are active compounds in golden sea cucumbers, 
namely glycosaminoglycans that consist of hyaluronic acid, heparin / heparan sulfate (HP / HS), chondroitin 
sulfate / dermatan sulfate (CS / DS) and keratin sulfate (KS) which can form proinflammatory cytokines to 
trigger the emergence of immune defense cells and can bind to growth factors such as FGF2, VEGF, TGF-b, 
which will provide stimulation to accelerate the angiogenesis process, fibroblast ploriferation, endothelial 
differentiation, epithelial differentiation so as to accelerate the wound healing process.

ConclutionThe conclusion of this study is the golden sea cucumber has the potency to accelerate the wound 
healing process by increasing fibroblast formation, collagen synthesis, endothelial differentiation and 
epithelial differentiation. 

Keywords: Golden sea cucumber, (Stichopushermanii), Glycosaminoglycans, hyaluronic acid, heparan 
sulfate, chondroitin sulfate, keratin sulfate, fibroblasts, Oral ulcers 

Introduction

Oral ulcers are painful ulcers that are located on the 
mucous membrane.oral ulcers attack the mouth1. thrush 
varies and usually affects women more than men.The 
etiology of oral ulcers is not known with certainty, but there 

are several predisposing factors, namely genetics, trauma, 
food allergies, hormones (during the menstrual cycle), 
stress and anxiety, smoking habits, chemical products, 
microbial infections, and nutritional deficiencies2,3. 
The treatment given includes the administration of 
corticosteroids as anti-inflammatory, which in long-term 
use can have systemic side effects that can reduce life 
expectancy and increase health care costs.4. So far, the 
use of golden sea cucumbers is only intended for food 
consumption, even though the golden sea cucumber has 
many supporting components for health.Development 

Corresponding Author:
Diah Purwaningsari
Lecturer at Faculty of Medicine, Hang Tuah University, 
Surabaya, Indonesia
email: diah.purwaningsari@hangtuah.ac.id

DOI Number: 10.37506/ijfmt.v15i3.15725



2760    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

of anti-inflammatory provision from natural ingredients 
such as golden sea cucumber (Stichopushermanii), with 
complete Glycosaminoglycans (GAGs) content, namely 
Hyaluronic Acid, Chondroitin Sulfate, Dermatan 
Sulfate, Heparin, Heparan Sulfate, and Dermatan sulfate 
which is the component with the highest concentration 
of ulcers as an alternative therapystill very promising5,6. 
Glycosaminoglycans are one of the main parts of 
glycocalyx which are often associated with many 
essential biological cell processes and play a role in the 
healing process of various diseases7. 

Methodology

Articles were collected using Pubmed and Science 
Direct database. The search words include Golden sea 
cucumber, (Stichopushermanii), Glycosaminoglycans, 
hyaluronic acid, heparan sulfate, chondroitin sulfate, 
keratin sulfate, fibroblasts, Oral ulcers. Articles were 
collected from the year 2015-2020 and indexed in 
Scimago and Scopus.  

Result 

Effect of glycosaminoglycans in stichopushermanii 
onwound healing

Damaiyanti and Soesilowati (2019), which is an 
experimental laboratory study with a post-test only group 
design, using 20 (twenty) male WistarRattusnorvegicus 
strains, weighing 200-300 grams, 3 months old, and 
using golden sea cucumber extract (Stichopushermanii) 
prepared using the freeze-dried method with a water 
extract concentration of 80%, 40%, and 20% (m / v) 
of gold sea cucumber gel, made by diluting the water 
extract of the golden sea cucumber powder on a PEG 
400: 4000 basis. Animal treatment was classified into 
4 groups. The treatment was given: groups 1 to 3 were 
given water with golden sea cucumber extract gel with 
a concentration of 80%, 40%, and 20%, respectively. 
Group 4, as negative control, was given nothing. Golden 
sea cucumber extract gel was applied to the ulcer on 
the 3rd day. Ulcer diameter was measured by digital 
calipers and animals were weighed using digital scales. 
All measurements are made by the same operator. Ulcer 
diameter and body weight were evaluated on day 3 to 
day 7. Mucosal specimens were taken, stained with 
hematoxylin and eosin (HE) and immunohistochemistry 
with anti-collagen monoclonal antibody type I. Collagen 

expression type I was calculated with a modification of 
the Brandacher method. The results above showed that 
the highest expression of type I collagen was found in 
group 1, which was smeared with water extract of golden 
sea cucumber with a concentration of 80% for a total of 
5.86 ± 0.91 mg. There was an increase in the expression 
of collagen type I in the applied groups with 80%, 40%, 
and 20% golden sea cucumber extract, respectively, 
when compared to the negative control group. The 
ANOVA test results proved significant differences in all 
groups (p <0.05). LSD analysis results showed that the 
difference between group 1 and 2 and between group 
3 and group 4 was not significant (p> 0.05), while the 
other groups showed a significant difference (p <0.05). 
This study shows that glycosaminoglycans (GAGs) in 
goldfish play a role in a variety of biological processes 
including cell matrix interactions as well as activation of 
chemokines, enzymes and growth factors.8

Rima Parwati Sari and EndahWahjuningsih (2017) 
using the true experimental research method, the post 
test only control group design. By using the parameter 
of the number of fibroblasts in the maturation phase. 
The sample used was 48 Wistar rats, taken by simple 
random sampling and divided into 6 groups, namely 
control (X1), hyaluronic acid 0.2% (X2), crude extract 
of golden sea cucumber 60% (X3) and 80% ( X4) and 
the ethanol extract of the golden sea cucumber 60% 
(X5) and 80% (X6). The mice used were male, weighing 
200-300 g with an age of about 3 months. The statistical 
test showed that the expression of CD 105 did not show 
any significant difference (p> 0.05) in all groups. All 
groups were sacrificed for taking the labial mucosa of 
the mice to observe the number of fibroblasts with HE 
(Hematoxylin Eosin) staining. Physiologically, wound 
healing is a complex process involving the coordination 
of various interventions. Expression (TGF-β) plays a role 
in regulating many processes involved in tissue repair, 
including the production of extra cellular matrix (MES), 
proteases, protease inhibitors, migration, chemotaxis, 
and proliferation of macrophages, fibroblasts, epithelium 
and capillary blood vessels. Lots of interactions occur 
due to endoglin which regulates a number of cell 
functions such as cell adhesion, migration, permeability, 
apoptosis and proliferation of various cell types.10

Research I Arundina, Y Yuliati and P Soesilawati 
(2015) is a laboratory experimental study with a 
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randomized post test only control group design. 
Performed with two variables after treatment using 
a random sample, and a negative control group as a 
comparison. This study used 20 male rats aged 2-4 
months and weighing 200-300 grams as a sample 
(Rattusnorvegicus) with certain criteria, and divided into 
four treatment groups, namely treatment group I with 
golden sea cucumber extract 80%, 40%, 20%. and the 
group with aquadest as the control group. The number 
of lymphocytes was calculated in the preparation of 
histometric paraffin blocks under a compound light 
microscope with a magnification of 400x. (Arundina 
et al., 2015) The largest number of lymphocytes was 
found in the treatment group with 40% golden sea 
cucumber extract, while the lowest was in the control 
group. Previous studies have shown that 40% golden sea 
cucumber extract is optimal for increasing the number 
of fibroblasts in the healing process of traumatic ulcers. 
Sea cucumber extract can accelerate the wound healing 
process. The results of histological examination showed 
that the largest number of lymphocytes was found in the 
treatment group with 40% golden sea cucumber extract. 
The 20% golden sea cucumber extract could not affect the 
lymphocyte count, while the 80% golden sea cucumber 
extract could reduce the lymphocyte count. This shows 
that the concentration of golden sea cucumber extract can 
have a different effect on the number of lymphocytes, so 
it needs to be dosed correctly and correctly.9

Damayanti’s (2015) research is a laboratory 
experimental research. The research design used was a 
randomized post test only control group design. With a 
total sample size of 20 Wistar rats which were divided 
into 4 groups. The materials and tools used were golden 
sea cucumber extract obtained by freeze dried, PEG 400: 
4000. Gold sea cucumber extract gel with a concentration 
of 80%, 40% and 20% respectively was prepared to be 
applied to the ulcer as much as 0.1 mg for each treatment 
group (negative control). After the ulcer was formed, the 
golden sea cucumber extract was given successively in 
Group I 0.1 mg with a concentration of 80%; group II 
0.1 mg with a concentration of 40%; group III 0.1 mg 
concentration of 20%, and in the negative control group 
was not given treatment (negative control). Staining 
using immunohistochemical techniques with primary 
monoclonal antibodies, namely murine monoclonal 
antibodies against HMGB1 molecule and secondary 
antibodies that have been biotinated. The results showed 

that the 40% concentration group had the highest 
expression compared to other groups. (Damaiyanti, 
2015) High Mobility Protein Box 1 (HMGB1) usually 
binds to DNA in the cell nucleus, but monocytes and 
macrophages can actively secrete HMGB1. HMGB1 
acts as a cytokine stimulating inflammatory responses 
in various cell types including monocytes, macrophages, 
neutrophils, dendritic cells including inducing cell 
migration.12

Research conducted by Maulana (2017) is a true 
experimental laboratory with a factorial research 
design. The parameter of this study was the number of 
fibroblasts. With a total sample of 20 male Wistar rats 
(Rattusnovergicus), 3-4 months old with a body weight 
of 150-200 grams which were divided into five groups. in 
P. gingivalis induction and given 3% gold sea cucumber 
gel therapy and hyperbaric oxygen therapy. The results 
showed that the golden sea cucumber (Stichopushermanii) 
contained a lot of GAG, a polysaccharide that is very 
useful in the wound healing process to modulate FGF2 
in activating fibroblast proliferation. Hyaluronic acid 
is known to increase TGF-β activity which can trigger 
migration and mitosis of fibroblasts and epithelial cells 
during the proliferation phase. Dermatan sulfate has the 
ability to activate growth factors, such as FGF-2 and 
FGF-7, thereby triggering cell proliferation. In addition, 
it is strengthened in previous research regarding the 
effect of the 3% concentration of golden sea cucumber 
gel extract which is non-toxic and can increase the 
activity of superoxide dismutase (SOD) in periodontitis 
caused by mixed periodontopathogenic. The group that 
was given hyperbaric oxygen therapy 2.4 ATA 3x30 
‘5’ interval for 7 days (49.725 ± 10.088) there was a 
significant increase in the number of fibroblasts. Giving 
HBO can increase a number of growth factors such 
as bFGF (FGF), TGF-β which directly increases the 
activity of fibroblasts in forming the extracellular matrix 
of the wound so that granulation tissue is produced faster 
and more.11 

Discussion

Effect of AsamHialuronat, KondroitinSulfat, 
DermatanSulfat, Heparin, HeparanSulfat, 
dandermatansulfat onwound healing

Chondroitin sulfate plays a role in regulating 
granulation tissue formation during wound healing.



2762    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Chondroitin sulfate has the ability to bind to growth 
factors such as Fibroblast Growth Factor-2 (FGF-
2) so that it can help FGF-2 trigger cell proliferation, 
especially fibroblast cells10.

Heparan sulfate is useful in accelerating the wound 
healing process by helping the process of blood clotting 
and cell proliferation.Heparan sulfate also functions for 
angiogenesis, inhibition of vascular endothelial growth 
factor or decreases the mitogenic activity of FGF13.

Dermal sulfate is a large component of wound fluid 
and becomes dissolved.Dermatan sulfate that dissolves 
has the ability to activate growth factors, such as FGF-2 
and FGF-7 as well as keratinocyte growth factor, thereby 
triggering cell proliferation.If there is a deficiency of 
dermatan sulfate, it will result in fragility of the wound.
The minimal size of sulfate dermatan needed to trigger 
FGF-2 increase is octacaccharide10. 

Effect of the inflammatory process with wound 
healing

Inflammation is the body’s attempt to respond to 
an injury or infection, in that timely acute inflammation 
is essential for restoration of tissue homeostasis. The 
body’s response to acute inflammation can be divided 
into 2 phases: initiation and resolution. Initiation is 
characterized by the appearance of tissue edema due 
to increased blood flow and microvascularization 
permeability; processes that are mediated, in part, 
by lipid mediators (eg, cysteine, leukotriene and 
prostaglandins) and other vasoactive products (eg, 
histamine and bradykinin). Then polymorphonuclear 
neutrophils (PMN) move to the injured area to defend 
the tissue from invading microbes or bacteria. PMN 
is attracted to the site of injury by chemical signals 
released including proinflammatory lipid mediators (for 
example, leukotriene B4 and chemokines, where PMN 
crosses the blood vessels by interacting with endothelial 
adhesion receptors and then degrades pathogens in the 
phagolysosomes. PMN is discontinued at a rate suitable 
for timely apoptosis14.

Wound repair consists of three phases: the initial 
inflammatory phase, the proliferative / repair phase 
and ends with the remodeling phase, which results in 
scarring. In response to tissue injury, the inflammatory 
cells destroy the injured tissue. The acute inflammatory 

response is followed by proliferation of fibroblasts, which 
function to synthesize collagen and the extracellular 
matrix. Fibroblasts can differentiate into myofibroblasts, 
which are responsible for collagen deposition and wound 
contraction, resulting in scarring due to extracellular 
matrix accumulation. The initial stage of inflammation 
is considered to be a critical period of the wound healing 
process, essential for cleaning contaminated bacteria 
and creating an environment conducive to tissue repair 
and repair events. The injury causes a gap, which is 
immediately filled with clumps of platelet aggregates. 
Then, during the inflammatory phase, leukocytes, 
such as neutrophils, monocytes, and macrophages, go 
to the tissue, get rid of cell breakdown cytokines and 
damaged cell clots, and release various growth factors 
and cytokines.15.

Effect of golden sea cucumber (stichopushermanii) 
with fibroblast proliferation and wound healing 

There are various growth factors in the extracellular 
matrix (ECM), including members of Transforming 
Growth Factor Beta (TGF-β), and Vascular Endothelial 
Growth Factor (VEGF).This growth factor stimulates 
cells and repairs wounds.Proteoglycans consist of 
several glycosaminoglycans that modulate the ability 
of heparin-binding growth factors, such as (VEGF), 
and Fibroblast Growth Factor (FGF).Proteoglycans 
regulate TGF-β activity and preparation of collagen 
fibrils type I and III.The release of TGF-β causes an 
increase in collagen synthesis.so that the wound healing 
process is faster and reduces the wound diameter.Ulcer 
diameter and expression of type 1 collagen had a strong 
correlation.Sulfated glycosaminoglycan (GAGs) from 
Stichopushermanii, has been shown to accelerate wound 
healing through wound contractions8.

Giving golden sea cucumber with higher 
concentrations did not show good results.This is 
because in the 80% golden sea cucumber group, 
besides glycosaminoglycans, there are also triterpene 
glycosides which can inhibit the cycle pathway in TGFβ.
In the TGFβ group, TGFβ1 plays an important role in 
the inflammatory process, angiogenesis, regulation 
of connective tissue formation, extracellular matrix 
remodeling and re-epithelialization processes.TGFβ also 
stimulates fibroblast chemotaxis, inhibits collagen and 
fibronectin production, inhibits collagen degradation 
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due to an increase or decrease in protease inhibitors.
Fibroblasts and fibrocytes play an important role in the 
reconstruction of the extracellular matrix, by replacing 
old collagen type III with type I collagen and binding to 
collagen molecules10.

Glycosaminoglycan, (GAG) which is the content 
of golden sea cucumbers, consists of two types, namely 
sulfate GAG   and non sulfate GAG. Examples of sulfate 
GAG   are chondroitin sulfate, dermatan sulfate, kerat 
sulfate, heparan sulfate, and heparin. Chondroitin sulfate 
and heparan sulfate have a positive effect on the wound 
healing process. Heparan sulfate is involved in various 
physiological processes, such as proliferation, migration, 
differentiation, and interactions between cells. Heparan 
sulfate is known for its substantial role in various cell 
interactions, and its binding with various types of 
proteins can place these proteins on the cell surface. 
Binding of cytokines with heparan sulfate can modulate 
the bioactivity of the cytokines themselves. Heparan 
sulfate binds to various types of cytokines and fibroblast 
growth factors. The T lymphocytes then secrete various 
types of cytokines, one of which is IL-2 which functions 
to activate macrophages by stimulating IFNγ synthesis. 
T lymphocytes also produce TGF-β which functions to 
proliferate fibroblasts. Some of the cytokinins that can 
bind to heparan sulfate are IL-2 and IFN-γ. A study 
shows that the binding of heparan sulfate with IL-2 can 
trigger the activation and proliferation of T lymphocytes. 
In addition, IFN-γ is considered the main cytokine 
stimulant to activate monocytes and macrophages, as a 
result, activated macrophages will activate lymphocytes 
and other cells that will cooperate in the inflammatory 
process until the inflammation is gone9. 

Conclusion 

Golden Sea Cucumber (StichopusHermanii) 
contains glycosaminoglicans which consist of those 
that can accelerate wound healing by increasing the 
formation of fibroblasts through several mechanisms 
such as increasing tgf-b, the process of forming 
FGF and increasing the VEGF process can increase 
collagen synthesis, endothelial differentiation and 
epithelial differentiation, all of which play a role in 
the healing process of oral ulcer-induced white rats 
(Rattusnorvegicus). 
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Abstract

Background:The danger of tobacco use to health has been globally known. However, its prevalence especially 
in developing countries including Indonesia remains high.This study aims to investigate determinants of 
tobacco use among adolescents and young adults in Indonesia. These age groups are essential since most 
regular smokers initiated to smoke at these ages. Methods: This study utilized IFLS wave 5 data. A total of 
7213 responses on tobacco use from respondents age 15-24 years old were taken into analysis. Association 
between tobacco use with sociodemographic, religious, and ethnic identity was determined by using binary 
logistic regression. Results: Prevalence of tobacco use was 25.1%. The fully adjusted model showed factors 
that associated with tobacco use were age, sex, educational attainment, marital status, having smoking 
parents, and Madurese ethnicity. Conclusion:Tobacco use was prevalent among adolescents and young 
adults in Indonesia. Madurese was the only ethnic group associated with tobacco consumption in Indonesia. 
Appropriate design of interventions, therefore, is needed to target these subgroups.
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Introduction

Tobacco use remains a problem that needs attention 
because of its high prevalence, especially in developing 
countries including Indonesia.[1]According to Global 
Adult Tobacco Survey (GATS) 2011 report, the 
prevalence of tobacco smoking in Indonesia is 34.8%. 
While smokeless tobacco use prevalence is 1.7%.[2]The 
negative impact on health due to tobacco consumption 
has been globally known. Tobacco use has been suspected 
as the cause of lung cancer, coronary heart diseases, and 
reproductive health problem among women.[3]Burden 
caused by tobacco-related diseases has been hindering 
economic and social development, especially in low and 
middle-income countries. 

Although the Indonesian government has taken 
preventive efforts, the prevalence of tobacco use 
remains high and even rising among young age citizens.
[4]The young citizens especially adolescents (15-19 
years old) and young adults (20-24 years old) have 
been increasingly vital in the context of Indonesian 
development since this country is experiencing a 
demographic bonus phenomenon. Demographic bonus 
is a phenomenon where a country has a significantly 
larger young and productive-age population compared 
to its counterparts.[5] Adolescents and young adults are 
vulnerable groups considering tobacco addiction mostly 
starts at this age range.[6]

Several factors are associated with tobacco use 
behavior such as age, sex, educational attainment, 
economic status, residential geographic condition, and 
family member influence.[7–9] Various studies on factors 
driving tobacco consumption have been conducted in 
Indonesia.[7,8,10] The results were mostly in conjunction 
with other studies conducted around the world. 
However, very few (if not none) of them investigated the 
correlation between cultural and religious factors, such 

DOI Number: 10.37506/ijfmt.v15i3.15726
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as ethnic identity and religion, with tobacco consumption 
using nationally representative data.[1,7,10,11] These 
cultural and religious factors have emerged as important 
determinants of tobacco use.[12,13]

The characteristics of Indonesia that are composed 
of diverse ethnic groups and religious beliefs emphasize 
the need for diversification of tobacco control strategies. 
The intervention strategies should be appropriately 
designed for each subgroup.[7,11]Preventing adolescents 
and young adults from using tobacco is a strategic action 
that will reduce the overall prevalence of tobacco use 
since most smokers initiate smoking behavior at these 
ages.[10]

In light of the above, this study aims to investigate 
factors associated with tobacco use among adolescents 
and young adults in Indonesia using nationally 
representative data. Sociodemographic factors, 
residential location, family member influence, as well as 
ethnic identity, and religious belief were included as the 
predictors. 

Methods

Data source

This study utilized the Indonesia Family Life Survey 
wave 5data (IFLS-5). IFLS 5survey was conducted by 
RAND Corp from the United States in cooperation with 
Universitas Gadjah Mada in Indonesia. The survey was 
fielded between October 2014 and April 2015. The latest 
data update was made on April 12, 2017. The survey 
included 13 provinces and 30,000 individuals. With a 
90% response rate, the IFLS-5 sample was claimed 
to be representative of about 83% of the Indonesian 
population.[14]The data are available at https://www.
rand.org/well-being/social-and-behavioral-policy/data/
FLS/IFLS/ifls5.html. 

Outcome variable

The dependent variable was tobacco use behavior 
among Indonesian adolescents and young adults. The 
respondents were considered to be having tobacco use 
behavior when they have had the habit of smoking 
cigarettes or smoking tobacco using pipes or chewing 
tobacco, both in the present and in the past. The response 

to this variable was dichotomous which was coded 0 for 
“no” and 1 for “yes”. 

Covariates

The covariates included in this study were age, sex, 
education, marital status, religion, place of residence, 
ethnicity, and the presence of smoking parents. All the 
covariates were treated as categorical variables. The 
education variable was defined as the highest level of 
education attained or being attended by the respondents 
when the survey was conducted. 

Data Analysis

Responses analyzed in this study were limited to 
answers given by respondents with ages range 15-19 
(adolescents) and 20-24 yearsold (young adults).[15]

The initial stage was cleaning the data from incomplete 
responses.Thisstage yielded a total of 7213observations 
(N = 7213) for analysis. Descriptive statistics were 
conducted to illustrate the characteristics of respondents.
Since all the variables were categorical, the chi-square 
test was conducted to investigate the correlation between 
the outcome and covariates. Covariates included in this 
study were those that showed a significant correlation 
with the tobacco habit variable in the bivariate analysis 
(p< .05). A collinearity test was performed to ensure that 
there was no collinearity occurred between the variables. 
The crude and adjusted odds ratios were determined using 
binary logistic regression to determine the association 
between the outcome and covariates. All the statistical 
analysis was conducted using SPSS software version 19. 

Ethic Approval

The ethical approval was granted by International 
Review Boards (IRBs) in the United States and 
Universitas Gadjah Mada in Indonesia.[16] 

Results

The descriptive analysis revealed that the prevalence 
of tobacco use behavior among adolescents and young 
adults in Indonesia was 25.1% (n = 1809). Table 1 
presents the results of the univariate analysis. 
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Table 1. Respondents’ characteristics (N=7213)

Frequency %

Tobacco use
No 5404 74.9

Yes 1809 25.1

Age
15-19 3739 51.8

20-24 3474 48.2

Sex
Female 3871 53.7

Male 3342 46.3

Education

Elementary 713 9.9

Junior High School (year 9) 1663 23.1

Senior High School (year 12) 3728 51.7

University 1109 15.4

Marital status

Not yet married 5184 71.9

Married 1959 27.2

Divorced 70 1.0

Religion

Islam 6259 86.8

Catholic 77 1.1

Protestant 249 3.5

Hindu 305 4.2

Budha 8 .1

Other 315 4.4

Residence
Rural 2786 38.6

Urban 4427 61.4

Ethnicity

Toraja 276 3.8

Batak 199 2.8

Chinese 371 5.1

Sasak 260 3.6

Balinese 319 4.4

Madurese 283 3.9

Sundanese 900 12.4

Javanese 2763 38.3

Other 1842 25.5

Having smoking parents
No 2550 35.4

Yes 4663 64.6
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The proportion of tobacco use in each determinant’s category is presented in table 2. 

Table 2. The proportion of tobacco use in each categoryof determinants (N = 7213)

 

Tobacco use

X2No Yes

Frequency % Frequency %

Age
15-19 3023 80.9 716 19.1

145.298***
20-24 2381 68.5 1093 31.5

Sex
Female 3835 99.1 36 .9

2593.194***
Male 1569 46.9 1773 53.1

Education

Elementary 464 65.1 249 34.9

80.728***

Junior High 
School

1194 71.8 469 28.2

Senior High 
School

2832 76.0 896 24.0

University 914 82.4 195 17.6

Marital status

Not yet married 3789 73.1 1395 26.9

33.078***Married 1561 79.7 398 20.3

Divorced 54 77.1 16 22.9

Religion

Islam 4712 75.3 1547 24.7

29.414***

Catholic 55 71.4 22 28.6

Protestant 186 74.7 63 25.3

Hindu 246 80.7 59 19.3

Budha 6 75.0 2 25.0

Other 199 63.2 116 36.8

Residence
Rural 2049 73.5 737 26.5

4.561*
Urban 3355 75.8 1072 24.2

Ethnicity

Toraja 199 72.1 77 27.9

17.282*

Batak 152 76.4 47 23.6

Chinese 276 74.4 95 25.6

Sasak 200 76.9 60 23.1

Bali 235 73.7 84 26.3

Madura 231 81.6 52 18.4

Sunda 658 73.1 242 26.9

Javanese 2109 76.3 654 23.7

Other 1344 73.0 498 27.0

Having 
smokingparents

No 1970 77.3 580 22.7
11.442**

Yes 3434 73.6 1229 26.4
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*** p < .001; ** p < .01; * p < .05 

The resultsof chi-square testin table 2 showedthatthe 
variablesthat significantly correlated with tobacco use 
variablewere age (p< .001), sex (p< .001), education (p< 
.001), marital status (p< .001), religion (p< .001), place 
of residence (p< .05), ethnicity (p< .05), and having 
smoker parents (p< .01).These variables were then taken 
into binary logistic regression to determine predictors 
of tobacco habit among adolescents and young adults in 
Indonesia. 

Unadjusted and Adjusted Odds of Factors 
Influencing Tobacco Use

The multicollinearity test result indicated that there 
was no collinearity issue with the variables included in 
the logistic regression. The tolerance values were above 
.10 and the Variance Inflation Factors (VIF) were all 
below 10.00. Table 3 illustrates the findings of binary 
logistic regression between tobacco use as the dependent 
variable and the predictors. 

Table 3. Results of binary logistic regression (N = 7213)

Unadjusted OR (95% CI) Adjusted OR (95% CI)

Age
15-19 (Ref.) - -

20-24 1.938 (1.739-2.160)*** 3.560 (3.016-4.202)***

Sex
Female (Ref.) - -

Male 120.378 (86.099-168.307)*** 280.500 (191.463-410.943)***

Education

Elementary (Ref.) - -

Junior high school 
(year 9)

.732 (.607-.883)** .565 (.420-.760)***

Senior high school 
(year 12)

.590 (.497-.700)*** .398 (.302-.525)***

University .398 (.320-.495)*** .199 (.142-.279)***

Marital 

status

Not yet married - -

Married .693 (.611-.786)*** 2.166 (1.671-2.809)***

Divorced .805 (.459-1.411) 2.438 (.743-7.999)

Religion

Islam (Ref.) - -

Catholic 1.218 (.741-2.004) 1.588 (.815-3.095)

Protestant 1.032 (.771-1.381) 1.008 (.640-1.587)

Hindu .731 (.547-.976)* 3.134 (.854-11.504)

Budha 1.015 (.205-5.036) 1.839 (.147-22.983)

Other 1.775 (1.402-2.248) 1.129 (.785-1.624)

Residence
Rural (Ref.) - -

Urban .888 (.797-990)* .975 (.834-1.139)
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Ethnicity

Toraja (Ref.) - -

Batak .799 (.525-1.216) .602 (.340-1.064)

Chinese .890 (.626-1.264) .718 (452-1.140)

Sasak .775 (.525-1.146) .807 (.460-1.414)

Balinese .924 (.643-1.327) .788 (.460-1.349)

Madurese .582 (.390-.868)** .161 (.040-.643)*

Sundanese .950 (.703-1.285) .896 (.597-1.346)

Javanese .801 (.607-1.058) .695 (.480-1.008)

Other .958 (.722-1.270) .733 (.496-1.082)

Having 
smoking 
parents

No (Ref.) - -

Yes 1.216 (1.085-1.361)** 1.352 (1.150-1.590)***

Ref. = Reference; OR = Odds Ratio; CI = Confidence Interval; *** p < .001; ** p < .01; * p < .05 

Cont... Table 3. Results of binary logistic regression (N = 7213)

Table 3 presents the crude and adjusted odds ratios. 
The results showed that in the full adjusted model, 
age, sex, education, marital status, being a Madurese, 
and having smoking parents remained associated with 
tobacco use behavior. The age category showed that 
the older age group (20-24) had a higher likelihood of 
having tobacco use behavior compared to the younger 
age group. All categories in the education variable were 
statistically significant with higher odds in the lower 
level of education both in crude and adjusted results. The 
religion and place of residence variables were attenuated 
in the fully adjusted model. 

Discussion 

The result of this study revealed that the prevalence 
of tobacco use among adolescents and young adults in 
Indonesia was 25.1%. This result supports the finding 
of the Indonesia Global Adult Tobacco Survey (GATS) 
2011 that estimated 26.6%of tobacco use prevalence 
for 15-24 age group.[2]This studyfound that factors 
associated with tobacco use were age, sex, educational 
attainment, marital status, ethnicity, and the presence 
of smoking parents.The older age group tends to have 
higher odds of tobacco consumption as compared to 
the younger age group. Whereas males (53.1%) were 
found to have a higherprevalence of tobacco use than 

females (.9%). These findingsare in agreement with 
other tobacco use research inChina, Nepal, Ethiopia, and 
Russia.[7,9,17–19] This phenomenon is feasibly caused by 
the perception of male young adults that being a smoker 
means being a “real man”.[9,20]Social acceptance is 
another consideration for male young adults tobecome 
social smokers.[9,20,21] It is very common for adolescents 
offering cigarettes to start an interaction with and show 
solidarity to their peers.[22,23]

Respondents with low educational background 
were found to have higher odds of tobacco use behavior 
compared to those with higher educational attainments.
[12,24,25]This finding is aligned with the results of previous 
studies in the United States, the Netherland, India, and 
Iran that indicated a higher level of education was 
associated with a lowered level of tobacco consumption.
However, this finding is different from the previous 
study conducted in Indonesia that found respondents 
with higher educational backgrounds had a higher odds 
of tobacco use.[7] This phenomenon could be caused by 
the influence of religious and cultural factors that had 
not been included in the previous tobacco use studies 
in Indonesia. The concentration of tobacco consumption 
has also been shifted from those who come from higher 
socioeconomic status to those in lower socioeconomic 
status.[12]Assuming that people with high status would 
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have longer education years, this finding confirms this 
theory. 

Marital status was found to have a significant 
association with tobacco use both in the unadjusted and 
adjusted model. Married respondents were found to 
have .693 odds in the unadjusted model and increased 
to 2.166 of oddsin the fully adjusted model. This finding 
corroborates previous studies ‘ results that suggested 
people who live with a partner or spouse tend to have 
higher odds of tobacco use.[12,17,26]

This study detected a significant correlation between 
tobacco use behavior and the Madurese ethnic group 
(OR .161). This finding has been adding to the literature 
on the association between tobacco use and a certain 
ethnicity in Indonesia utilizing nationally representative 
data. This resultmay be because Madura island, the place 
where most Madurese reside, is a vast area of a tobacco 
plantation. Tobacco farming contributes approximately 
60-80% of farmers’ income in Madura.[27]Living near 
or working in tobacco plantations has been associated 
with tobacco use behavior among adolescents and young 
adults.[28]Another possible cause is the socioeconomic 
condition of Madurese in Madura island whose mostly 
are in the low-middle class.[29]Earlier research reported 
that low-middle socioeconomic populations were 
associated with tobacco consumption.[30]

Having smoking parents was also determined to 
be a significant predictor of tobacco use (OR 1.352). 
The family role, especially parents, is very important in 
shaping children’s attitudes towards tobacco use. Since 
children tend to imitate their parents’ behavior, smoking 
parents will increase the probability for their children 
to become smokers. This finding is in conjunction with 
earlier studies in Ethiopia, and Russia.[9,10,31]

The determinants of tobacco use in Indonesia have 
been investigated in various studies.However, very 
few (or even none) of them analyzedthe association 
between religious belief and ethnicitywith tobacco use 
behavior. Considering the rising prevalence of tobacco 
consumption and the fact that Indonesia is a country 
with diverse ethnic groups and religions the need to 
examine the association between these variables has 
been emphasized. This study is one among the few 
(if not the first) that addresses the gap in the literature 
about the association between religious belief and ethnic 

identity with tobacco use behavior among adolescents 
and young adults in Indonesia. These groups of age are 
vital in tobacco control efforts since young age smoking 
initiation has been proven to increase the probability of 
becoming a regular smoker in adulthood.[32]Additionally, 
this study uses nationally representative data gathered 
with an internationally recognized instrument. However, 
there are several potential limitations of this study. 
First, IFLS-5 covered only 13 out of 34 provinces in 
Indonesia. Hence, people in provinces out of the study 
are were underrepresented. Second, several important 
predictors of tobacco use were absent such as the 
presence of smoking peers, self-efficacy, and attitude 
towards tobacco use behavior. Finally, this study was 
unable to present the causal effects between variables 
under investigation. 

Conclusion

This study has shown a high prevalence of tobacco 
use behavior among adolescents and young adults in 
Indonesia. Male young adults (20-24 years old) with low 
educational attainment, married and having smoking 
parents were found to have higher odds of tobacco use. 
Among ethnic groups in Indonesia, only Madurese 
identity was associated with tobacco consumption. 
Appropriate design of interventions, therefore, is 
needed to target these subgroups. The tobacco control 
interventions are expected to reduce the prevalence and 
prevent young age smoking initiation that will result 
in the decline of tobacco use-related morbidity and 
mortality in Indonesia. 
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Abstract

Background: Nowadays, iron nanoparticles and other nanomaterials are widely used in many fields 
including industrial and biomedical fields. Yet many concerns remain about their fate and toxicity to living 
organisms. 

Objective: The aim of the current study was to evaluate the risk of using iron oxide nanomaterials as food 
additives for animals to increase its utilization compared to bulk size particles of the same material. 

Materials and Methods: The study included the effect of two different nano-sized iron oxides (25 nm and 
50 nm) at two doses (1 mg/kg feed and 10 mg/kg feed) on some biological and hematological parameters in 
male albino rats. 

Results: The results indicate that rat’s performance, growth, feed conversion rates were not affected with 
no sign of toxicity. Most of the hematological parameters in all treated groups were not affected by IONPs 
except one group which showed a significant difference in the percent of granulocytes compared with the 
control. 

Conclusion: It can be concluded that iron oxide NPs of different sizes and doses did not affect their 
performance, growth rate, hematological parameters with no sign of toxicity.

Keywords: Iron Nanoparticles, Biological and hematological, Rats. 

Introduction

Iron oxide and other metal nanomaterials are widely 
used in many fields such as industrial, agricultural, and 
biomedical. In biomedical fields, it is frequently used in 
diagnostic imaging tools (1), drug delivery systems (2), 
and in immunotherapy (3). In industrial field, they have 
been used as catalyst (4), sensors (5), photovoltaic devices 
(6), agriculture (7), food safety (8), and cosmetics (9). 

In recent years, nanomaterials (NMs) played a 
great role in global research activities which included: 
nanofilms (one dimension), nanofibers and nanotubes 
(two dimensions) and nanoparticles and nanocomposite 
3D scaffold (three dimensions) (10,11). Also, iron oxide 
nanoparticles have demonstrated a great potential in 
biomedical applications due to their non-toxic effect on 
biological systems. 

Among all the nanometals, iron nanoparticles 
(FeNPs) are the most popular and widely used for the 
remediation of ground water and soil from pollutants 
via many products such as phenanthrene and chlorinated 
ethane/ethenes (12), as well as heavy metals (13). On the 
other hand, it is preferable to use their immobilization 
on supports such as alginate beads or activated carbon 
to reduce the environmental risks linked to the FeNPs 
dispersion which allows retrieving and storing the NPs 
(14). Despite their wide uses, many concerns about their 
fate and toxicity to living organisms remain with no 
answers (15), In the light of above information, it is very 
important to carry out more research on their uses to 
evaluate their risks to human and animal health.

The main concern is to find out the impact of the 
exposure of rats (via different routes) to elevated 
IONPs level on the body of living organisms and the 

DOI Number: 10.37506/ijfmt.v15i3.15727



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2775

ecosystem due to increasing in NPs manufacturing to 
meet the demands of the rapidly proliferating field of 
nanomedicine (16). The rapid growth and the therapeutic 
uses of iron oxide nanoparticles are accompanied by 
risks and worriedness associated with their exposure 
(17). Therefore, it is of vital importance to evaluate the 
toxic effects of IONPs associated with their usage in a 
multiplicity of applications. Thus, the current project 
aimed to study the effect of different size and doses of 
IONPs on the performance, and some hematological 
parameters in male albino rats (Rattus rattus norvegicus). 

Materials and Methods

Animals and Experimental Design

To evaluate the effect of FeNPs on performance and 
some and hematological parameters, five in vivo groups 
of experiments were performed on 40 male albino rats 
(Rattus rattus norvegicus) of (8-10) weeks old and 
weighing (150±10) grams body weight. The rats were 

obtained from Animal House, Department of Biology, 
University of Zakho. The animals were individually 
bred in separate cages at a rate of two rats/cage, kept 
in polyvinyl cages (30×25 ×17 cm), acclimated to the 
laboratory conditions for one week prior to starting of the 
experiments and fed on standard rat’s pellets with free 
access to water ad libitum. The laboratory environmental 
conditions were set at a temperature of 24 ± 2°C, relative 
humidity of 50±10% and a photoperiod of 12 hrs. Light/
dark cycle. The rats were randomly separated into five 
groups (each of eight individuals) namely, control, AA, 
AB, BA, and BB. 

Treatments

Animals were treated with two different sizes and 
doses of iron nanoparticles and a control group which are 
fed only on a standard ration without iron nanoparticles. 
The remaining experimental groups were treated as 
shown in Table (1). 

Table (1): The experimental design for male albino rats

Group Treatment

Control Standard ration.

AA Standard ration with addition of Iron nanoparticles (25 nm) at a dose of 1 mg/kg feed

AB Standard ration with addition of Iron nanoparticles (25 nm) at a dose of 10 mg/kg feed

BA Standard ration with addition of Iron nanoparticles (50 nm) at a dose of 1 mg/kg feed

BB Standard ration with addition of Iron nanoparticles (50 nm) at a dose of 10 mg/kg feed

Performance of Living Rats

At the end of exposure time which lasted for four 
weeks, the following parameters were determined 
individually for each rat: percentage of growth rate (GR 
%), feed conversion ratio (FCR), and mortality rate. 

Analysis of Hematological Parameters The 
hematological parameters measured were: Red blood 
cell count (RBC), hemoglobin (Hb), hematocrit (Ht), 
mean corpuscular volume (MCV), mean corpuscular 

hemoglobin (MCH), mean corpuscular hemoglobin 
concentration (MCHC), red blood cell distribution width 
(RDW), red blood cell distribution width percentage 
(RDW%), platelet count (PLT), the platelet distribution 
width (PDW), procalcitonin level (PCT), mean platelet 
volume (MPV), large platelet concentration ratio (LPCR). 
Furthermore, white blood cell (WBC), lymphocyte 
(LYM), Mid-range absolute counts (MID), granulocyte 
(GRAN), lymphocyte (LYM), and granulocyte (GRAN) 
percentages by using Fully Automated Hematological 



2776    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Analyzer (Swelab Alfa Plus, Sweden). 

Statistical Analysis

Data are analyzed using (GraphPad prism 8) and 
the results are expressed as mean ± SEM and statistical 
differences were determined by one-way ANOVA 
followed by multiple comparisons. P <0.05 was 
considered statistically significant.

Results

The effect of iron nanoparticles on performance 

The results of the effect of different sizes and doses 
of iron NP on the growth rate Figure (1) clearly indicated 
that the rate of body weight gain in IONPs treated rats 
was changed mildly and non-significantly (P˃0.05) 
as compared to the control. The addition of IONPs of 

different sizes and doses did not affect the rate of body 
weight gain which ranged from 50 to 55%. Furthermore, 
all treated rats appeared healthy and did not show any 
behavioral alterations or the sign of toxicity after the 
administration of NPs during the period of experiments. 

The results of consumed feed per unit of weight gain 
or feed conversion ratio during 4 weeks of rearing are 
shown in Figure (2). As clearly indicated, all treatments 
showed better feed conversion ratio results as compared 
to the control group specially group (AB) in which there 
were no significant differences (P˃0.05) between them.

Since no death was reported during the 4 weeks 
in all four treated groups or at least not because of the 
treatments with IONPs, so there is no need to mention 
the mortality rate here and it was zero in all treated and 
control groups. 
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Figure 1: Effect of size and dose of iron nanoparticles on growth rate during 4 weeks of experiment in albino 
rats, n = 8 for each group.
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Figure 2: Effect of size and dose of iron nanoparticles on Feed conversion ratio during 4 weeks of rearing in 
albino rats, n = 8 for each group.
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Effect of Iron Nanoparticles Size and Dose on 
Some Hematological Parameters:

In general, the analysis of hematological parameters 
results showed mild and non-significant increase in 

most parameters in all treated groups as compared to the 
control except red blood cell distribution width in which 
the difference was significant (P<0.05) as compared to 
the control (Table 2). 

Table (2): Effect of FeNPs on some hematological parameters of male rats, n=8 per group.

Treated Groups

Measured Parameters Control AA 25 nm AB 25 nm BA 50 nm BB 50 nm *p 

  1mg/kg 10mg/kg 1 mg/kg 10 mg/kg Value

Red blood cells count (1012/L) 6.92±0.32 7.50±0.30 7.40±0.13 7.66±0.22 7.43±0.13 0.25

Haemoglobin (g/L) 13.16±0.2 14.16±0.6 13.84±0.1 13.97±0.2 13.72±0.2 0.33

Haematocrit (%) 39.03±2.0 44.4±2.2 44.42±0.5 44.95±0.9 43.47±0.9 0.08

Mean corpuscular Volume μm (fl) 59.01±2.2 59.05±1.0 59.58±0.4 58.82±1.3 58.51±1.1 0.91

Mean corpuscular haemoglobin (pg) 18.56±0.5 17.96±0.2 18.72±0.2 18.3±0.31 18.48±0.3 0.55

Mean corpuscular haemoglobin concentration 32.16±0.8 30.45±0.3 31.18±0.2 31.12±0.2 31.64±0.2 0.15

Red blood cell distribution width μm 23.4±0.93 26.46±0.7 25.08±0.6 23.81±0.3 24.54±0.6 0.03*

Red blood cell distribution width percentage 13.95±0.6 15.76±0.5 14.46±0.5 14.1±0.40 14.68±0.4 0.21

*P = 0.05 or less is considered significant

Total White Blood Cells and Differential Counts

The effect of different sizes and doses of iron 
nanoparticle on total WBCs and differential leucocyte 
counts in rats treated with IONPs for four weeks are shown 
in Table (3). As the results indicate, iron nanoparticles 
in all treated groups except AB, slightly and non-

significantly (P>0.05) reduced the total WBCs count 
from 11.8x106±1.57 /mm3 in the control to 10.31x106 /
mm3 10.14x106±0.06 /mm3 and 9.02x106±0.8 /mm3 in 
groups AA, BA and BB, respectively. On other hand, 
in AB group, the WBCs count was non-significantly 
increased to 12.05x103±0.81 /mm3 (Table 3).
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Table (3): Total white blood cells and differential counts, n=8 rat in each group.

Measured Treated groups

Parameters Control AA 25 nm AB 25 nm BA 50 nm BB 50 nm P

  1mg/kg 10mg/kg 1 mg/kg 10 mg/kg Value

WBC x 106/mm3 11.8±1.5 10.31±0.6 12.05±0.8 10.14±1.3 9.02±0.8 0.13

LYM x 106/mm3 8.96±1.0 6.9±1.0 10.61±0.6 8.38±1.3 7.31±0.8 0.07

MID x 106/mm3 1.3±0.28 1.35±0.27 0.82±0.09 0.92± 0.14 0.87±0.06 0.21

GRAN x106/mm3 1.03±0.24 1.06±0.19 0.61±010 0.82±0.20 0.84±0.16 0.41

LYM% 77.8±4.44 67.23±9.42 88.28±1.24 80.97±5.04 79.65±2.65 0.16

MID% 8.35± 1.48 9.58±1.32 6.45±0.61 9.22± 1.94 9.81±1.13 0.37

GRAN% 15.93±2.8 15.23±4.59 15.617±0.6 9.80±3.16 10.53±1.99 0.15

*P = 0.05 or less is considered significant

Platelets Count

Iron nanoparticles considerately but non-significantly 
increased the platelet counts in the studied groups 
from 542.33x103±87 in the control to 575.33x103±95 
to 710x103±58 /ul in all four treated groups after four 

weeks of exposure as well as Procalcitonin percentage 
while Platelet distribution width, mean platelet volume 
and large platelet concentration ratios non-significantly 
decreased in all four groups as compared to control 
group (Table 4). 

Table (4): Platelets count distribution in male albino rats, n=8 rats in each group. 

Measured Treated Groups

Parameters Control AA 25 nm AB 25 nm BA 50 nm BB 50 nm *P 

  1mg/kg 10mg/kg  1 mg/kg 10 mg/kg Value

Platelet’s count (103/ul) 542.33±87 575.33±95 690.28± 17 710±58 702.85±42 0.26

Platelet Distribution Width (fl) 8.56± 0.48 8.21± 0.30 8.22± 0.06 7.91±0.5 8.01±0.13 0.32

Procalcitonin (%) 0.39± 0.05 0.39±0.05 0.5±0.01 0.49±0.04 0.46±0.02 0.24

Mean Platelet Volume (fl) 7.36±0.39 7.16±0.32 7.24±0.08 6.84±0.04 6.94±0.17 0.37

Large Platelet Concentration Ratio 9.52±1.58 7.08±1.23 9.01±0.65 6.98±0.24 7.74±0.88 0.27

*P = 0.05 or less is considered significant 
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Discussion

Performance and Toxicity 

The participation of iron oxide nanoparticles in 
biological activities usually varies with their size, dose, 
and the animal species used. In addition, its effects 
have been studied at different levels of biological 
activities such as molecular, cellular, tissues and whole 
organismal. In some studies, it had been found that the 
same effect produced by a single dose of iron oxide NPs 
provided more bioavailability than using a double NPs 
dose (18). 

In the current study, the addition of different 
doses and sizes of nanoparticles to the feed of male 
albino rats for 4 weeks did not significantly affect the 
performance of all treated groups compared to control 
one. In group AA treated with 1mg IONs-25nm / kg, 
showed the best results since the growth rate was not 
affected when treated with IONPs and was similar to 
that of the control. However, in the remaining treated 
groups, IONPs produced a mild and non-significant 
inhibition in the growth rate with no behavioral changes 
in all treated groups. This indicates the lack of any toxic 
effect of FeNPs on rats treated with different doses and 
sizes. Since iron oxide molecules are of nanoscale size, 
it supposes to reach the target organs and cells during the 
experimental period.

It is worthwhile to mention that most of the results 
on the effect of iron oxide NPs on biological activities at 
the level of whole animal are novel results; thus, it is not 
possible to compare the results. However, at the cellular 
level, it was observed that Fe3O4 NP-APTES-DAAO 
system at a low concentration (7 mg NPs) produced 
no adverse effect since it did not cross the brain-blood 
barrier. Thus, since iron oxide NMs did not cause long 
term changes in liver enzyme levels or induced oxidative 
stress, it has been recommended that it can be safely 
used in drug delivery and imaging applications. 

The feed conversion ratio of all treated groups was 
slightly and non-significantly higher or similar to that of 
the control group. This indicates the lack of toxic effect 
of IONPs on all treated groups with different doses and 
sizes of iron oxide nanoparticles during the period of the 
experiment. The results related to the lack of toxicity in 
the current study agree with those of (19) on rat leucocyte 

and bone marrow cells treated with different doses (500 
to 2000 mg/kg) of Fe3O4 bulk and Fe3O4 nanoparticles 
sampled at 6, 24, 48 and 72 hours and assessed by comet 
assay, in which DNA showed no significant damage. 

Since no mortality was observed during the 4 weeks 
of administration of FeNPs in all four treated groups, 
which is a good indication for the lack of toxicity of 
iron nanoparticles to treated rats. These results agree 
with those reported by (20) who observed that the 
reactivity of nanomaterials depends on their physical 
and chemical characteristics, such as the size, specific 
surface area, phase state and biological activity which 
have less toxicity than inorganic iron salts. Similarly, 
the results of current study also agree with those of (21) 
on female Wistar rats injected intraperitoneally with 50 
to 150 mg/kg of chitosan, iron oxide nanoparticles and 
chitosan coated nanoparticles since their results showed 
no significant differences in the mortality rate during the 
experimental period. 

Hematological Parameters 

Treatments of rats at a lower size (25 nm) and 
lower dose (1mg/kg feed), iron nanoparticles caused 
initial increase in RBC count, hemoglobin content 
and hematocrit percent without any further increase at 
higher dose and size. This can be interpreted based on 
adequate bioavailability of iron nanoparticles and its 
easy movement through the plasma membrane due to 
its nanoscale size. A similar trend of elevation in Hb 
content and RBC count was observed when anemic rats 
are treated with IONPs (18). The authors also found that in 
rats receiving 0.4 mg of IONPs per day, both RBC count 
and Hb content were significantly higher compared with 
rats receiving 0.4 mg/day ferrous sulphate and further 
increasing the dose Fe-NPs to a double dose (0.8mg/day) 
caused no further increases as compared with the results 
of using a single dose IONPs. While (22) who studied 
the effect of different doses of Fe2O3 (25- 200 mg/kg) 
nanoparticles on blood cells in male rates treated for 21 
days found in IONPs treated groups, found a slight and 
non-significant decrease in number of red blood cells, 
Hb and Hematocrit value as compared with control 
group. Whereas administration of silver nanoparticles 
caused reduction in most blood parameters such as Hb, 
RBC, PCV MCH and MCHC. This may be due to high 
toxicity of silver nanoparticles (23) 
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In a recent study on the use of folic acid coated iron 
oxide nanoparticles in the treatment of iron deficiency 
anemic rats, the results indicated that after treatment 
with folic acid coated IONPs, the level of hemoglobin 
restored to its normal level and these results have been 
considered as a promising method in the effective 
treatment of iron deficiency anemia by iron oxide 
nanoparticles (24). 

Since the effects of iron nanoparticles on blood 
indices have been studied to a very limited extent, most 
of our results on blood indices are novel and no data 
are available to be compared with. In the current study, 
both mean corpuscular hemoglobin (MCH) and mean 
corpuscular hemoglobin concentration (MCHC) were 
non-significantly influenced by IONPs of different sizes 
and doses in which the values of both parameters were 
remarkably close to those of the control. This disagree 
with the findings of (25) who observed in rats exposed 
to high doses of IONPs, a significant reduction in MCH 
is groups exposed to high doses of IONPs, whereas, the 
MCHC in the same groups is significantly increased 
during the first week, and slight changes were observed 
during the subsequent three weeks of treatment. 

Different sizes and doses of iron nanoparticles 
produced non-significant reduction in the total WBCs 
count in all treated groups except group AB. Thus, 
WBCs count in other three groups AA, BA and BB was 
slightly reduced from 11.8x103±1.50 /ul in the control 
to 10.31x103±0.63, 10.14x103 ±1.3 and 9.02x103±0.8 /
ul, respectively; whereas; in AB group the WBCs count 
non-significantly increased to 12.05x103±0.81. These 
results are partially agreed with those reported by (26) 
since they found a significant increase in WBC count 
in rats treated with 7.5 mg/kg in 2nd week group as 
compared with the control, while no significant change 
was observed in the subsequent weeks. Whereas they 
found that 15 mg and 30 mg/kg treated groups caused a 
significant increase during the first three weeks, but later 
these changes were abolished. More or less a similar 
general change was observed in male rats treated with 
different concentrations (25 to 200 mg /kg) of Fe2O3 
nanoparticles which showed non-significant differences 
between any two of the used doses except between the 
doses 25 and 200 mg/kg groups in which a significant 
(P<0.05) reduction in the number of leukocytes was 
observed (22).

 The granulocyte count was not affected by IONPs 
in AA group, whereas, in BA, and BB groups the 
granulocyte count was reduced from 1.03±0.24 in the 
control to 0.82±0.20 and 0.84±0.16, respectively and the 
lowest count (0.61±0.10) was exhibit by AB group. No 
data are available on the effect of IONPs on neutrophil 
count to compare the results. However, Albino rats 
exposed to silver nanoparticles (AgNPs) showed a 
contradicting result since significant increase were 
observed in WBC, granulocyte and lymphocyte counts 
(23 and 26). Furthermore, (27) found in rats administrated 
different doses of AgNPs vast change in hematological 
parameters including significant decrease in WBC, RBC, 
Hb and hematocrit values. This may be explained on the 
bases that AgNPs representing a member of very toxic 
heavy metal and its presence in nanoscale enhances its 
bioavailability and produce more toxic effects on various 
biological activities. 

The results of current study showed that the effect 
of different sizes and doses of iron nanoparticles on 
procalcitonin level in rats treated for four weeks was not 
influenced in AA group at all, while in the remaining 
treated groups its level was slightly and non-significantly 
increased. Due to the lack of references related to the 
effect of iron nanoparticles on procalcitonin level in 
rats or other animals, comparison of the results is not 
possible.

Conclusions 

From the results of the current study, it has been 
concluded that treatment of rats with different doses and 
sizes of iron oxide NPs for four weeks did not affect their 
performance, growth, and feed conversion rates with no 
sign of toxicity. The same doses and sizes of IONPs also 
produced non-significant increase in RBC count, Hb 
level and hematocrit value. In addition, both MCH and 
MCHC are not influenced as well. Furthermore, non-
significant reduction was observed in the total number 
of WBC, whereas the number of granulocytes is reduced 
but to a variable extent. In the light of the results of the 
current study, and due to the importance of nanoparticles 
applications in various medical, biological, and 
industrial activities, further studies are recommended to 
confirm their safe use in these fields and follow up the 
bioaccumulation of metal nanoparticles in various body 
organs and tissues. 
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Abstract 

Background: The rise in cases of violations and criminal acts handled by the Indonesian National Police 
during the COVID-19 pandemic recorded 18 cases of hoarding and increasing prices for personal protective 
equipment and other items. This study aims to describe and describe the optimization and synergy of the 
Indonesian National Police in handling the prevention of the spread of COVID-19. Method: This study 
used a qualitative approach with a case study method which is explored and analyzed based on the data and 
research information obtained. Result: This study showed that the role of Bhayangkara Fostering Public 
Security and Order of Indonesian National Police as the Development of Public Security and Order can 
be optimized to educate the public to prevent hoaxes or stigma regarding this corona virus. This synergy 
between the Indonesian National Police, the Indonesian Army and the Community Health Center is urgently 
needed to avoid data falsification and vaccine abuse in the community. Conclusion: This study concluded 
that the Indonesian National Police optimizes the role and synergy collaboratively with the community and 
the Government by relying on the Sector Police as the basis for early detection of potential security problems 
in the community, especially related to handling COVID-19. 
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Introduction

The National Police of the Republic of Indonesia 
has made some efforts to prevent the spread of the 
COVID-19 epidemic in a humane way, including by 

dispersing crowding residents who have not heeded 
calls to maintain distance. The National Police of the 
Republic of Indonesia recorded that there were 18 cases 
of hoarding and increasing prices for personal protective 
equipment and other items. Meanwhile, in addition to 
safeguarding staple goods, the Police with medical team 
in districts also educated the public about the dangers 
of the SARS-CoV-2 virus, the cause of the COVID-19 
disease as many as 26,645 times which was added to 
the Public Relations of Regional Police publication 
while the Public Relations publication of the Indonesian 
National Police Headquarters had 51,977 activities. 
Regarding law enforcement, Metro Jaya Regional Police 

DOI Number: 10.37506/ijfmt.v15i3.15728
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has committed against 18 people.

Furthermore, for the prosecution of hoax cases, the 
police recorded 76 cases, including 6 cases in Criminal 
Investigation Agency of Indonesian National Police, 6 
cases in East Kalimantan Regional Police, 11 cases in 
Metro Jaya Regional Police, 4 cases in West Kalimantan 
Regional Police, 4 cases in South Sulawesi Regional 
Police, 6 cases in West Java Regional Police, Central 
Java Regional Police has 3 cases, East Java Regional 
Police has 11 cases, Lampung Regional Police has 5 
cases, Southeast Sulawesi Regional Police has 1 case, 
South Sumatra Regional Police and North Sumatra 
Regional Police each have 3 cases, Riau Islands Regional 
Police has 1 case, Bengkulu Regional Police has 2 
cases, Maluku Regional Police has 2 cases, West Nusa 
Tenggara Regional Police has 4 cases, while Central 
Sulawesi Regional Police, Aceh Regional Police, North 
Kalimantan Regional Police, North Sulawesi Regional 
Police, West Papua Regional Police and West Sulawesi 
Regional Police each have 1 case. Thus there were a 
total of 76 cases1.

Efforts to prevent and break the chain of the spread 
of COVID-19 require discipline in many aspects, 
especially the social life of the community2. In the 
COVID-19 pandemic situation, very strict discipline is 
needed towards the social life of the community in the 
form of physical distancing beside immune intervention 
for treatment and therapeutic such as drug or vaccine 
based on the recent research progress SARS-CoV-23. 
This method is considered to be the most effective effort 
to prevent and reduce the spread of this virus4. The 
Government strengthens physical distancing obligations 
through Government Regulation Number 21 of 2020 
concerning Large-Scale Social Restrictions and Ministry 
of Health Regulation No. 9 of 2020. These regulations 
must be complied with and to ensure such compliance, 
the Indonesian National Police is at the forefront. In this 
context, apart from medical personnel, the Indonesian 
National Police can be called the front line in efforts to 
prevent the spread of COVID-19.

The success of Large-Scale Social Restrictions does 
depend on public awareness and discipline, but to ensure 
that both work, the role of the Indonesian National Police 
is needed in it5. The role of the Indonesian National 
Police, which is so crucial and significant in preventing 

the spread of COVID-19, is certainly an “additional” 
task that was never expected before. The Indonesian 
National Police, on the one hand have routine duties as 
law enforcement officers and guardians of public order, 
while on the other hand are the party that is relied on to 
enforce large-scale social restrictions. At the same time, 
all Indonesian National Police personnel in the field 
must also raise awareness for themselves because the 
possibility of contracting this virus is also high. 

The reform programs within the Indonesian National 
Police towards Era Police 4.0 which are currently being 
implemented are part of the bureaucratic reform of the 
Indonesian National Police so that in the future the 
Indonesian National Police will become a good, clean, 
transparent, accountable and authoritative institution. 
It is undeniable that currently the performance of the 
bureaucracy in Indonesia tends to be increasingly 
complex, especially in terms of handling COVID-19, 
this can be seen from the Indonesian National Police 
which tends to be considered less responsive in meeting 
the expectations and needs of the community due to 
limited human resources, infrastructure, mechanism 
method of action that should be implemented6. This 
study aims to describe and analysis the optimization and 
synergy of the Indonesian National Police in handling 
the prevention of the spread of COVID-19. 

Material and Methods

This study uses a qualitative approach with a case 
study method which is explored and analyzed based 
on the data and research information obtained. This 
research focuses intensively on one particular object 
which studies it as a case7. According to Creswell, a 
good case study must be done directly in the real life of 
the cases being investigated8. However, case study data 
can be obtained not only from the cases studied, but also 
from all parties who know and know the case well9. In 
other words, data in case studies can be obtained from 
various sources but is limited in cases to be specifically 
investigated10.

In this case study, the focus of research subjectivity 
is the activities of the Indonesian National Police in 
handling COVID-19, especially on optimization of roles 
and synergies, while the focus of research objectivity 
is on the human resource capacity of the Indonesian 
National Police throughout the country in various aspects 
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amid the COVID-19 Pandemic. The case studies in this 
research were carried out throughout 2020 during the 
COVID-19 Pandemic by analyzing a variety of literature 
related to the performance of the Police and COVID-19.

Case study data can be obtained from all parties 
concerned, in other words, in this study, it is collected 
from various secondary data sources ranging from 
documents on the performance of the Indonesian 
National Police, related scientific journals, and 
conducting non-participatory observational studies. The 
data analysis technique used is the credibility test and 
the overall triangulation (source triangulation, technique 
triangulation, and time triangulation) to obtain more 
optimal case study analysis results11. 

Result and Discussion

The Problems of Human Resources of the 
Indonesian National Police and the Appropriate 
Mechanism of Action to Handle COVID-19 Cases

 According to Nowotny, Bailer & Marisa who 
assessed that the phenomenon of police human resource 
problems in dealing with COVID-19 in several countries 
tends to experience difficulties12. Moreover, the ratio of 
the police in Indonesia to the number of people is still not 
ideal. In addition, the most important thing is the reduced 
carrying capacity of police personnel due to this virus13. 
Many police personnel are exposed to this virus, which 
has an impact on technical operations in the field. The 
Indonesian National Police itself has stated that some 
of its members have been exposed. Therefore, based on 
the study of Marston, Renedo & Miles, an option that 
can be made is open communication between the police 
and stakeholders14. This form of communication is to 
build a two-way dialogue with stakeholders, namely the 
Government and the People’s Representative Council of 
the Republic of Indonesia.

The Indonesian National Police need to be realistic 
about what they are doing, why, and the limitations and 
uncertainties of the security situation that will be faced, 
rather than claiming that all public security issues can 
be addressed to protect reputation15. The Indonesian 
National Police must also be prepared to negotiate their 
roles and prioritize certain categories of law enforcement 
functions. What functions can be reduced or limited 
and the extent to which the capacity and capabilities 

are owned to respond to their requests for support 
from other institutions and the community for handling 
COVID-1916. Through this communication, the security 
priorities that will be handled by the Indonesian National 
Police can be determined with various considerations17. 
Another option is community-based prevention such as 
the implementation of large-scale social restrictions18. 

According to Setiati & Azwar, preventing the spread 
of this virus does not only depend on the restriction 
mechanism in public areas, but starts from the smallest 
community base, namely villages and sub-districts19. 
The Indonesian National Police can collaborate with 
the community by relying on the Sector Police as the 
basis for early detection of potential security problems 
in the community especially with Public health service 
or public health office in regency where this activity is 
usually carried out by Bhayangkara Fostering Public 
Security and Order of Indonesian National Police20. The 
role of Bhayangkara Fostering Public Security and Order 
of Indonesian National Police as the Development of 
Public Security and Order can be optimized to educate the 
public to prevent hoaxes or stigma regarding this corona 
virus21. The implementation of decisive and humane 
action from law enforcers in handling COVID-19 cases 
by the prevailing laws and regulations22.

As is well known, Article 93 of Law Number 6 of 
2018 reads, every person who does not comply with 
the administration of health quarantine as referred 
to in Article 9 paragraph (1) and / or obstructs the 
administration of health quarantine causing a public 
health emergency, shall be punished with imprisonment. 
a maximum of 1 (one) year and / or a maximum fine 
of IDR 100,000,000.00 (one hundred million rupiahs). 
Meanwhile, Article 9 Paragraph 1 reads, “Everyone 
is obliged to comply with the administration of health 
quarantine”. Not only are they charged with the Health 
Quarantine Law, residents who are determined to 
congregate can also be charged with articles of criminal 
law, namely Article 212, Article 216, and Article 218. 
The three articles regulate criminal threats for those 
who oppose and fail to comply with police orders. 
Not only law enforcement, Indonesian National Police 
also implements humanistic efforts, namely securing 
the funeral process for COVID-19 patients or patients 
who have died and must be buried according to the 
COVID-19 funeral protocol. 
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Optimizing the Role and Synergy of the 
Indonesian National Police in Handling COVID-19

The roles and functions of law enforcement that 
are carried out by the Indonesian National Police are 
inseparable from their functions as stipulated in Law No. 
2 of 2002 concerning the Indonesian National Police. 
Article 2 of this Law states that one of the functions 
of the police is the function of the state government in 
the field of maintaining public security and order, law 
enforcement, protection, protection and services to the 
community. Explicitly, this statement is reaffirmed as the 
duty and authority of the Indonesian National Police as 
regulated in Article 13 of Law No. 2 of 2002 concerning 
the Indonesian National Police. Based on this regulation, 
the term security in the context of the duties and functions 
of the Indonesian National Police is “public security and 
order” which means two meanings23.

First, as a dynamic condition of society, as one of 
the prerequisites for the implementation of national 
development as a national goal which is marked by 
guaranteed security, order, upholding the law, and 
maintaining peace23. Second, security as the ability 
to foster and develop the potential and strength of the 
community in preventing, preventing, and overcoming 
all forms of law violations and other forms of disturbance 
that can disturb the community24. During the COVID-19 
pandemic, the role of the Indonesian National Police’s 
human resources was emphasized more in the second 
sense because during the Large-Scale Social Restriction 
period, the Indonesian National Police assumed a law 
enforcement function which was reaffirmed through 
the Chief Declaration of the Indonesian National Police 
No. Mak / 2 / III / 2020 concerning Compliance with 
Government Policies in Handling Corona Virus. The 
declaration states that the Indonesian National Police 
fully supports government policies related to handling 
COVID-19 and breaks the chain of the corona outbreak 
in Indonesia through prosecution of the people who are 
still gathered. 

Also, the Indonesian National Police focuses on 
handling crimes that have the potential to occur during 
the implementation of large-scale social restrictions, 
such as street crime, resistance to officers, problems 
with the availability of basic goods, and cyber crime. To 
support the prosecution aspect, the Indonesian National 

Police held a contingency operation for Aman Nusa II 
2020. This operation was in effect from 19 March to 17 
April 2020. The operation period can be extended based 
on developments in the situation in the field. This Task 
Force has several sub-tasks. First, the General Criminal 
Task Force Sub-Unit is tasked with taking action against 
conventional crimes, such as theft, looting, robbery, 
crimes against natural disasters, and criminal acts of 
health quarantine. 

Second, the Economic Sub-Task Force has the task 
of supervising and taking action against the hoarding of 
foodstuffs and medical devices, taking action against 
exporters of antiseptics, raw materials for masks, 
personal protective equipment and masks, and taking 
action against drugs or medical devices that do not 
comply with standards or distribution permits. Third, 
the Cyber   Task Force takes action against provocateurs 
and the spread of hoaxes related to handling COVID-19. 
If you look at the substance of the declaration and the 
operations carried out, the function of the Indonesian 
National Police is felt to be more engaged in the area of   
prosecuting violations rather than prevention15. 

Moreover, the Indonesian National Police wants to 
cover all of these areas of repression without considering 
technical difficulties in the field. Even though the 
Indonesian National Police needs to be aware that 
from an internal perspective, there are still limitations 
(carrying capacity) of the Indonesian National Police’s 
human resources. There are limitations on the number 
and ability of the Police personnel on duty, coordination 
with stakeholders who are still weak, and so on, even the 
arrangements for detainees in prisons25. 

These limitations have not been fully resolved by 
the government itself as stated in Law No. 2 of 2002, the 
function of the Indonesian National Police is not only 
prosecution, but also prevention through persuasive 
efforts that can involve the community. It seems that 
this is not a priority for the Indonesian National Police 
considering that in the announcement, the Indonesian 
National Police wants to mobilize all potential strengths 
to support the implementation of Large-Scale Social 
Restrictions and the Enforcement of Restrictions on 
Community Activities as a part of social distancing and 
physical distancing. 
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Main Components of the Indonesian National 
Police’s Action Mechanism in Handling Cases of 
Violation and Crime in the Middle of the COVID-19 
Pandemic

The main thing that cannot be ignored is that the 
COVID-19 pandemic has created a very complex 
security problem and deserves close attention from 
law enforcement officials, especially the Police26. This 
complexity is at least apparent from; First, fluctuations 
in crime rates throughout the pandemic and Large-Scale 
Social Restrictions, which have increased or decreased. 
In February 2020 there were 17,411 cases, in March 2020 
it increased to 20,845 cases, then April 2020 decreased 
again to 15,322 cases. Although in terms of decreasing 
quantity, there is a potential for crime in several sectors 
that should be watched out for during Large-Scale Social 
Restrictions, such as street crime (mugging, robbery, 
and motor vehicle theft).

Second, changes in criminal patterns during the 
pandemic. Santosa found that new forms of crime have 
evolved as a result of exploiting the situation during the 
COVID-19 pandemic21. This is confirmed by the view of 
the Indonesian National Police that the crimes that occur 
along Large-Scale Social Restrictions are also caused 
by people who are economically affected in the midst 
of a pandemic. Criminals take advantage of situations 
of social restrictions that make the environment quiet 
to carry out their actions27. In addition, the Indonesian 
National Police needs to take into account other patterns 
of crime that do not only occur during Large-Scale 
Social Restrictions but during the pandemic. 

For example, in cases of theft and stockpiling of 
medical devices, sales of counterfeit drugs through 
organized crime, theft in an empty business sector place, 
violations of public order due to disputes over medical 
issues, to public misunderstandings regarding handling 
COVID-1928. Until now, misunderstandings are still 
ongoing amid the increasing number of positive cases 
of COVID-1929. This, according to Barcelo, results in 
discrimination against medical personnel and individuals 
who are not medical personnel to the point of rejection 
of bodies that are considered infected. The Indonesian 
National Police have indeed demonstrated their efforts 
to prosecute through law enforcement, but this is still 
not comparable to the massive discrimination30. This 

complexity needs to be taken into account by the 
Indonesian National Police in determining priorities for 
law enforcement actions.

In this study, there are at least five main components 
that can be used as a pattern for the Indonesian 
National Police’s mechanism of action during the 
COVID-19 pandemic, including 1.) Strictly enforcing 
the implementation of quarantine; 2.) Protect medical 
personnel; 3.) Taking action against hoarding of medical 
equipment and selling counterfeit drugs; 4.) Overseeing 
the potential for hoaxes that can trigger social conflicts; 
5.) Catch criminals who commit street crimes. Of the five 
main components, the role and function of the police are 
very important in formulating a mechanism for action 
by the Indonesian National Police to determine priority 
issues to be handled.

The Indonesian National Police’s decisive and 
humanist action in dealing with COVID-19 helps 
all aspects of community life and various fields of 
government, especially health, including the following: 
1.) Supporting Government policies in implementing 
civil emergency conditions including Large-Scale Social 
Restrictions by issuing a Chief Declaration Indonesian 
National Police regarding handling the spread of the 
coronavirus; 2.) Conducting mass dispersal totaling 
11,145 activities; 3.) Providing education on COVID-19 
to the public for 18,935 activities; 4.) Spraying 7,125 
disinfectants; 5.) Publication of appeals to the public 
through the Public Relation of the Indonesian National 
Police, totaling 35,954 activities; 6.) Catch hoax 
news spreaders, especially those related to Covid-19 
coverage; 7.) Organizing law enforcement activities 
against hoarders of foodstuffs and personal protective 
equipment for health workers; 8.) Make selective efforts 
in detention; 9.) Guard the funeral of the bodies of 
COVID-19 patients. 

Collaboration Strategy between the Indonesian 
National Police, the Indonesian Army, and the 
Community Health Center

In carrying out its duties, the Indonesian National 
Police always maintains synergy with many parties. The 
continuity of duties of the Indonesian National Police, 
the Indonesian Army, and the Community Health 
Center are included in many things. One of them is 
the implementation of the response to Covid-19 which 
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is the priority agenda of the village. They are always 
present and involved during crucial moments such as 
rapid tests. COVID-19 confirmed patients evacuations, 
quarantine monitoring, assisting in securing referrals 
for COVID-19 patients who are experiencing medical 
emergencies, assist in handling funerals with health 
protocols, and even helping in times of riots due to 
refusal of funerals or the forcible collection of bodies 
who died from COVID-1931. In their daily work, they 
are active in disseminating the COVID-19 health 
protocol to the public. In addition to anticipating the 
spread of Covid-19, the socialization of health protocols 
is intended to get used to adapting to new habits32.

In the current era of vaccination, the role of the 
police is very visible in the effort to escort the collection 
and distribution of vaccines to the Public health center 
level. This effort is made with the aim that the vaccine 
distribution process can run safely and minimize the 
level of vaccine damage that may occur during the trip. 
Apart from assisting in distribution, the sector police also 
assist in overseeing the implementation of vaccinations 
by collecting data on patients who received vaccines 
at the Public health center. This synergy between the 
Indonesian National Police, the Indonesian Army and the 
Community Health Center is urgently needed to avoid 
data falsification and vaccine abuse in the community.

This condition will directly impact on the increasing 
trend of crimes committed by the community. The 
increasing crime rate demands extra police performance. 
In fact, Indonesia, which is currently heading for a new 
normality, has made the role of the National Police 
very crucial. Various efforts have been made by the 
government to reduce the impact of the Covid-19 
pandemic. However, the efforts made are deemed 
ineffective. This study also shows the limitations of the 
role and synergy of the Indonesian National Police in 
handling various cases during the COVID-19 Pandemic, 
namely efforts to control disease, educate the public, and 
prosecute crimes that see the outbreak as an opportunity 
to commit various crimes through the quantity of 
personnel. The police, facilities, and even the authority 
related to action mechanisms are deemed inadequate so 
that they need to be optimized. 

It is undeniable that the increasing epidemic of the 
Covid-19 pandemic has had an impact on the social and 

economic conditions of life in the community, and has 
even destroyed all joints in the country, from community 
activities to economic and psychological disorders. The 
social problem is contextual, meaning that it occurs in a 
certain place at a certain time, it could be in an area, the 
social symptoms that arise are considered problems but 
in other areas it is not a problem at a certain time, but not 
at another time so this complexity needs to be examined. 
by the Indonesian National Police in determining the 
priority of law enforcement action. 

Conclusion

The results of this study conclude that the Indonesian 
National Police optimizes the role and synergy 
collaboratively with the community and the Government 
by relying on the optimality and functionality of the 
Sector Police as a basis for early detection of potential 
security problems in society, especially related to 
handling COVID-19. The role of Bhayangkara as the 
Development of Public Security and Order of Indonesian 
National Police can be optimized to educate the public 
to prevent hoaxes or stigma regarding this coronavirus. 
The implementation of decisive and humane action from 
law enforcers in the handling of COVID-19 cases under 
the prevailing laws and regulations. The continuity of 
duties of the Indonesian National Police, the Indonesian 
Army, and the Community Health Center are included 
in many things. 

This synergy between the Indonesian National 
Police, the Indonesian Army and the Community Health 
Center is urgently needed to avoid data falsification 
and vaccine abuse in the community. The Indonesian 
National Police have indeed demonstrated their efforts 
to prosecute through law enforcement, but this is 
still not comparable to the massive discrimination. 
Five main components can be used as a pattern of 
action for the Indonesian National Police during the 
COVID-19 pandemic, including 1.) Firmly enforcing 
the implementation of quarantine; 2.) Protect medical 
personnel; 3.) Taking action against hoarding of medical 
equipment and selling counterfeit drugs; 4.) Overseeing 
the potential for hoaxes that can trigger social conflicts; 
5.) Catch criminals who commit street crimes. 
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Abstract

This research aimed to evaluate cardioprotective effects of cacao in smoking exposure condition that 
the effects were mediated through the anti-oxidant pathway by measure plasma F2-isoprostane level, 
Endothelial Progenitor Cell (EPC) enhancement by expression of CD34, while dysfunction endothelial 
condition was measured by expression of ICAM-1 in coronary arteries. This study subjected rats, divided 
into four groups: the normal control group (2 ml of aqua bidest, air exposure); the cigarette control group (2 
ml of aqua bidest, cigarette smoke); cacao group 1 (1205 mg/kg BW/day, cigarette smoke); cocoa group 2 
(2410 mg/kg BW/day, cigarette smoke). The oxidant biomarker, F2-isoprostane level was assessed using 
ELISA; CD34, and ICAM-1 expression in coronary arteries by immunohistochemistry. Cacao 1205 mg/kg 
BW/day significantly decreases plasma F2-isoprostane level, and ICAM-1 expression of coronary arteries in 
cigarette smoking exposed rat (p < 0.05) but there was not a significant increases CD34 (p < 0.05). Cocoa in 
cigarette smoke-exposed rats can prevent endothelial dysfunction through decrease F2-isoprostane but not 
increase CD34. The results of this study can be used as a basis for preventing endothelial dysfunction due 
to cigarette smoke by using cacao. 
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Introduction

Indonesia is the third country with the highest 
number of active smokers in the world. The smoking 
habit increases the risk of cardiovascular disease 2-3 
times, and a cardiovascular mortality rate in 2008 was 

30% of total deaths in the world(1, 2). Cigarette smoke 
contains nicotine, CO, tar, and many free radicals that are 
harmful for health and can trigger various pathological 
effects on the endothelium(3, 4). In vitro, the mechanism 
of endothelial damage by cigarette smoke is known by 
increasing reactive oxygen species (ROS), which results 
in lipid peroxidation in endothelial cell membranes with 
end products. One of the product is F2-isoprostane, that 
proved as the best marker of oxidative stress in vivo, 
is very stable, more accurate than other markers, and 
can be used as an early indicator of the atherogenesis 
process(5, 6). Furthermore, ROS cause activation of 
Nuclear Factor Kappa B (NFkB) which triggers an 
increase in pro-inflammatory cytokines including 
tumor necrosis factor-α (TNF-α), interleukin-1β (IL-
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1β) and interleukin-6 (IL-6)(7, 8). The pro-inflammatory 
cytokines cause endothelial activation, characterized 
by increased expression of adhesion molecules such 
as vascular cell adhesion molecule-1 (VCAM-1) and 
intracellular cell adhesion molecule (ICAM-1). This 
condition will reduce the anti-adhesive properties 
of the endothelium which is a sign of endothelial 
dysfunction. If this condition continues it will cause 
endothelial damage, triggering the next atherosclerosis 
process until cardiovascular disease occurs(7, 9). 

Cigarette smoke also interferes with endothelial 
regeneration and maintenance processes carried out 
by endothelial progenitor cells (EPCs) either through 
the paracrine system (including Vascular Endothelial 
Growth Factor, Fibroblast Growth Factor, IL-6, IL-
8, IL-11) or differentiate into endothelium to replace 
the damaged endothelium(10, 11). EPC markers that 
are often used are Cluster of differentiation 133+ 
(CD133+), CD34+ and Vascular Endothelial Growth 

Factor Receptor 2+ (VEGFR2+) atau Fetal Liver 

Kinase-1 (Flk-1). Research showed that cigarette smoke 
decreased the amount and functional activity of EPC in 
blood circulation with CD34+ and VEGFR2 markers(11). 
In this research, CD34+ was used to detect progenitor 
cell in tunica intima coronary artery.

Endothelial dysfunction plays an important role 
in the pathogenesis of atherosclerosis. Improvement 
of endothelial function immediately after injury is a 
key step in an effort to inhibit the development of the 
atherosclerosis process. Cocoa is a food ingredient that 
polyphenols rich compared to other food ingredients such 
as apples, garlic, and grapes. Cocoa polyphenols consist 
of 29%-38% catechins, 4% anthocyanins, and 58-65% 
proanthocyanidins. Existing experimental research and 
clinical trials showed that the cardioprotective potential 
of polyphenols is mediated through anti-atherogenic, 
antioxidant, anti-inflammatory effects, and improvement 
of endothelial dysfunction(12, 13).

Cocoa with high polyphenols content is expected to 
be the right choice as an herbal medicine in preventing 
endothelial dysfunction and atherogenesis due to 
cigarette smoke. Therefore the aim of this study is to 
explain the prevention of endothelial dysfunction by 
cacao (Theobroma cacao) in the antioxidant pathway 
through indicators of plasma F2-isoprostane levels and 

EPC enhancement by expression of CD34. The 
condition of endothelial dysfunction was measured by 
the expression of ICAM-1 in coronary arteries. This 
research was carried out through an experimental 
approach using rats (Rattus norvegicus) there were 
exposed to cigarette smoke. Cocoa powder is used 
because it is widely used as a base for various food and 
beverage products and has higher flavonoid content 
than other forms of processed cacao(14). The aimed of 
this study was to evaluate cardioprotective effects of 
cacao in smoking exposure condition that the effects 
were mediated through the anti-oxidant pathway by 
measure plasma F2-isoprostane level, Endothelial 
Progenitor Cell (EPC) enhancement by expression 
of CD34, while dysfunction endothelial condition 
was measured by expression of ICAM-1 in coronary 
arteries. 

Methods

Determination of levels of polyphenol from cocoa 
powder that will be used using Spectrofotometer 
examination

The research method was started by determining 
the level of polyphenol in cocoa powder using the 
Spectrofotometer method. The level of polyphenol in 
cocoa powder is 2.22%. 

Making cigarette exposure equipment

Making cigarette exposure equipment from acrylic 
materials through several stages of testing tools and 
trials in rats and has undergone several improvements. 
Starting with the manufacture of exposure chambers 
for 12 rats and cigarettes chamber, and making a mixer 
room that function to mix cigarette smoke and air. A 
vacuum and aspirator are also needed. Each part is 
arranged to start from the cigarette, vacuum, aspirator, 
mixer, and exposure chamber. 

Determination of the number of cigarettes and 
the length of exposure to cigarette smoke that can 
cause Rattus norvegicus endothelial dysfunction

Determination of the cigarette number and 
the time of exposure to cigarette smoke through 
modification(15). This stage is through testing tools for 
exposure to cigarette smoke to rats (Rattus norvegicus), 
by regulating the amount of cigarette smoke adapted 
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to the conditions of the experimental animal. This 
needs to be done to determine the length of exposure 
to cigarette smoke and avoid rats from monoxide 
poisoning that often occurs. This stage requires 
modification of the exposure device by adding an air 
aspirator for dilution of cigarette smoke that will be 
given to experimental animals. 

Determination of the dosage of cocoa powder 
given to rat (Rattus norvegicus)

The dose of cocoa powder was adjusted to the intake 
of high polyphenol (>650 mg/day) and low polyphenol 
(<500 mg/day)(16). The dosage of cocoa powder given 
is based on the spectrophotometer results in the levels 
of polyphenol in cocoa powder. The dosage of cocoa 
powder given to treatment group 1 was 1205 mg/kg 
BW/day and treatment 2 was 2410 mg/kg BW/day. 

Treatment of experimental animals

The exposure of cigarette smoke to Rattus 
norvegicus uses smoking chamber. Twenty four Rattus 
norvegicus 220-250 g divided into 4 groups, namely: 
normal control group (2 ml of aquabidest, air exposure); 
cigarette control group (2 ml of aqua bidest, cigarette 
smoke); cocoa group 1 (1205 mg/kg); cocoa group 2 
(2410 mg/kg). Giving through a sonde, and 2 hours after 
being given exposure to cigarette smoke 1 cigarette/
rat/day. Treatment was given for 14 days. Examination 
of blood plasma F2-isoprostane levels using ELISA, 
expression of CD34 and ICAM-1 coronary arteries 
using immunohistochemical techniques. 

Statistical Analysis 

Results are expressed as mean ± S.D. The 
difference between experimental groups were 
compared by One-Way Analysis of Variance. The 
results were considered statistically significant if p < 
0.05. Data analysis used IBM SPSS Statistics software 
version 23.0 (IBM Corp., Armonk, NY, USA). 

Results and Discussion

ELISA Test Results for F2-Isoprostane Plasma

The results of ELISA measurements for plasma F2-
isoprostane levels can be seen in Table 1. Based on the 
results analysis of F2-isoprostane data in table 1 showed 
that exposure to cigarette smoke increase plasma F2-

isoprostane levels but not significant. This result can 
be explained based on existing research that there is 
no significant difference in oxidative stress between 
smokers and non-smokers. The difference in plasma 
oxidative stress (hydrogen peroxide concentration 
and the concentration of conjugated dienes) became 
significant after exercise testing (the standard maximal 
exercise test and single-sprint anaerobic exercise)
(17,18).

Cacao dose 1205 mg/kg BW/day can reduce levels 
of F2-isoprostane due to exposure to cigarette smoke, 
approaching the level of F2-isoprostane in the normal 
control group. This result was supported by several 
studies have shown that giving cocoa can reduce blood 
levels of F2-isoprostane in conditions of oxidative stress 
triggered by exercise, and effectively reduces urine 
isoprostane in smokers(19, 20). Polyphenol compounds in 
cocoa, which are mostly flavonoids, including catechins, 
epicatechin, and procyanidins, have high antioxidant 
activity. The tricyclic structure of flavonoids determines 
the effect of antioxidants that capture ROS, Fe2+ and 
Cu+ chelates and increase antioxidant defenses(14, 21). 

The administration of cacao dose 2410 mg/kg BW/
day showed contradictory results, there was a significant 
increase in F2-Isoprostane levels. The antioxidant 
potential of phenolic compounds depends on the number 
and arrangement of hydroxyl groups and the degree of 
conjugation structures(22). Flavonoids in cocoa, under 
certain conditions can be pro-oxidant, such as high 
concentration of flavonoids and the presence of active 
redox metals(23). The results of this study indicate that 
the cacao dosage of 2410 mg/kg/day, which represent 
a high intake of polyphenols, are too large so that their 
antioxidant properties turn into pro-oxidants. The nature 
of cigarette smoke as free radicals and giving cocoa 
doses of 2410 mg/kg BB/day which changed its nature to 
pro-oxidants, could cause an increase in F2-isoprostane 
levels to be higher than in the cigarette smoke exposure 
group. 

The immunohistochemical Examination Results 
for CD34 Expression of Coronary Artery 

The results of immunohistochemical examination 
for CD34 expression of coronary artery can be seen 
in Figure 1 and Table 2. Based on the results analysis 
of CD34 data in Table 2 showed that exposure 
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to cigarette smoke significantly decrease CD34 
expression. This result was supported by previous 
studies that smoking can significantly reduce the number 
of circulating EPCs as measured by flowcytometry 
as CD45lowCD34CD133 (progenitor cells/PCs) or 
CD45lowCD34CD133VEGFR2 (EPCs)(24). Cluster 
of differentiation 34 in this study is one of the EPC 
markers that homing on blood vessel walls as a reaction 
to endothelial dysfunction in the affected area. The 
paracrine effect of homing EPC is expected to improve 
endothelial dysfunction that occurs. The decrease in 
CD34 expression due to exposure to cigarette smoke 
will affect the endothelial maintenance process. 

The administration cacao dose 1205 mg/kg BW/
day and 2410 mg/kg BW/day increase CD34 expression 
due to exposure to cigarette smoke but not significant. 
In addition, there was no difference between the 
cigarette smoke exposure group given cocoa and the 
normal control group. This shows that giving cocoa 
does not significantly prevent the decline in arterial 
coronaria CD34 expression due to exposure to cigarette 
smoke, but giving cocoa can approach the average value 
of the normal group. The previous studies proved that the 
role of high flavonoid cocoa for 1 month in endothelial 
dysfunction in coronary heart patients was a significant 
increase in FMD (Flow-Mediated Vasodilation) and an 
increase in the number of circulating EPCs marked by 
CD34 +/KDR+ -CAC(25). 

The immunohistochemical Examination Results 
for ICAM-1 Expression of Coronary Artery 

The results of immunohistochemical examination 
for ICAM-1 expression of coronary artery can be seen 
in Figure 2 and Table 3. Based on the results analysis 
of ICAM-1 data in Table 3 showed that exposure 
to cigarette smoke significantly increase ICAM-
1 expression of coronary artery. This shows that 
exposure to cigarette smoke has an effect on increasing 
the expression of ICAM-1 arteria coronaria. Intracellular 
cell adhesion molecule-1 is one of the adhesion 

molecules due to inflammation. Adhesion molecules are 
a central and important component of the immune and 
inflammatory systems(26). Many studies have shown that 
dissolved intracellular adhesion (ICAM-1), P-selectin, 
and E-selectin are significantly higher in smokers than in 
nonsmokers(27). It is known that oxidative stress induced 
by cigarette smoke is responsible for endothelium 
activation through expression of adhesion molecules, 
activation of macrophages and platelets. Oxidizing 
chemicals, including NO and many free radicals, are 
present at high concentrations in cigarette smoke and 
over time mediate endothelial dysfunction(4). 

The administration of cocoa dose 1205 mg/kg 
BW/day and 2410 mg/kg BW/day can reduce ICAM-
1 expression due to exposure to cigarette smoke, 
approaching ICAM-1 expression in the normal control 
group. The previous in-vitro studies have shown that 
cocoa polyphenols can modulate transcription and 
secretion of proinflammatory cytokines in human 
peripheral blood mononuclear cells (PBMCs)(28). 
However, several human studies, focused on the anti-
inflammatory effects of cocoa, have shown mixed and 
conflicting results. Mathur et al have reported that there 
was no change in inflammatory biomarkers (IL-1, IL-6, 
TNF-α, hs-CRP and p-selectin) with the consumption of 
36.9 g dark chocolate and 30.9 g of cocoa powder drink per 
drink days for 6 weeks in healthy subjects(29). Similarly, 
Farouque et al stated that consumption of flavanol-rich 
cocoa and cocoa beverages (444 mg flavanol/day) during 
a six-week period did not change the concentrations of 
ICAM-1, VCAM-1, E-selectin, or P-selectin in subjects 
with CHD(30). In contrast, Kurlandsky and Stote found 
that consumption of chocolate 41 g day for six weeks 
significantly decreased the soluble adhesion molecule 
ICAM-1 but not VCAM-1 and hs-CRP(31). Monagas et 
al proved that the concentration of endothelial adhesion 
molecules soluble P-selectin and serum ICAM-1 in 
subjects at risk of PKV (smoking, diabetes, hypertension, 
dyslipidemia), by administering 40 g of cocoa powder 
in skim milk for 4 weeks, was significantly lower than 
skimmed milk alone(32). 
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Table 1. Plasma F2-isoprostane levels (ng/L)

Group
F2-Isoprostane

Mean SD p

Normal 7.27ab 0.40

0.000*
Cigarette 8.25b 1.00

Cacao 6.84a 0.66

Cacao 10.11c 0.92

Note: *significant at a=0.05 (Oneway Anova); abc different superscripts indicate differences between groups 

Table 2. Expression of coronary artery CD34

Group
CD34

Mean SD P

K0 3.33b 1.34

0.024*
K1 1.20a 0.79

P1 2.16ab 0.73

P2 1.50ab 1.52

Note: *significant at a=0.05 (Oneway Anova); abc different superscripts indicate differences between groups 

Table 3. Expression of coronary artery ICAM-1

Group

ICAM-1

Mean SD P

K0 1.43a 0.83

0.012*

K1 4.83b 2.87

P1 1.48a 0.78

P2 1.10a 0.90

Note: * significant at a=0.05 (Oneway Anova); abc different superscripts indicate differences between groups 
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Figure 1. Overview of coronary artery immunohistochemistry of white rats with 400X magnification. Cells 
expressing CD34 appear brownish in color. In the control group showed more CD34 expressed cells than 

the other treatment groups. 

Figure 2. Overview of coronary artery immunohistochemistry of white rats with 400X magnification. Cells 
expressing ICAM-1 appear brownish in color. In the cigarette group showed more ICAM-1 expressed cells 

than the other treatment groups
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Conclusion

The conclusion of this study is that the 
administration of cocoa can reduce the negative effects 
of exposure to cigarette smoke on the endothelium as 
indicated by a decrease in ICAM-1 expression. This 
effect is through the anti-oxidant pathway by decrease 
F2-isoprostane level but not followed by a significant 
increase in CD34 expression. The results of this study can 
be used as a basis for preventing endothelial dysfunction 
due to cigarette smoke by using cacao. 
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Abstract 

The aim of this study was to examine the antioxidant compounds, antibacterial activity and minerals content 
of broccoli stem and floret. The antioxidant activity was determined by measuring total phenolic content 
(TPC) and 2,2-diphenyl-1-picrylhydrazyl (DPPH). The antibacterial activity was determined using paper 
disc method against two bacteria namely Klebsiella sp, Escherichia coli, Staphylococcus aureus and P. 
aeruginosa. Minerals concentrations of broccoli stem and floret were determined using atomic absorption 
spectrometry. The results showed that floret sample had significantly (P <0.05) higher total phenol content 
and antioxidant activity compared to stem sample. The result showed that the acetone extracts of broccoli 
stem and floret were effective against all the bacteria tested. The majority of the broccoli materials were rich 
in some of the essential minerals like Na, K, Ca, Mg, Mn, Cu, Fe, and Zn, which are known to be beneficial 
for health. In general, the concentrations of minerals in the broccoli stem and floret were detected. broccoli 
floret higher minerals concentration of K, Ca, Mg, Mn, Cu, Fe, and Zn of floret than stem. Results showed 
part of plant effect of the antioxidant compounds and minerals content. Results of the present study provide 
vital data on the availability of some antioxidant compounds and essential minerals, which can be useful to 
provide dietary information for designing value-added foods and for food bio fortification.

Keywords: Broccoli, Antioxidant activity, Antibacterial, Minerals

Introduction

Plants and their products play an important role in 
human life by satisfying various essential needs from 
food to medicine. In recent years, functional foods 
or nutrients from a plant-based product have gained 
popularity and constitute a large amount in the healthcare 
market (1-2). Broccoli (Brassica oleracea L.), is one of 
the most consumed vegetables in various countries of 
the world, and it originated in the eastern Mediterranean 
region of Europe. Plants have always been an ideal source 
of medicines, and many of the active compounds in the 
currently available pharmaceuticals have been obtained 
directly or indirectly from them. The ethnobotanical 
data reports about 800 plants that may have anti-diabetic 
potential (3). The broccoli plant contains a wide range 

of bioactive and chemically active compounds that have 
many health benefits, and it is also rich in nutritional 
and non-nutritional antioxidants such as vitamins C and 
E, phenolic compounds (phenolic acid and flavonoids) 
and glucosinolates (3-5). Several epidemiological studies 
have indicated that consuming broccoli is positively 
associated with a reduced risk of several types of 
cancer, type 2 diabetes, and cardiovascular disease (6-7). 
Moreover, broccoli is known to have antioxidant and 
anti-proliferative activities (8-9). These useful belongings 
can be attributed to the presence of health-promoting 
phytochemicals such as GSLs, vitamins, carotenoids, 
phenolic, flavonoids, and minerals (3,5). The broccoli 
is a vegetable that belongs to family Cruciferae and 
genus Brassica; this genus also includes commercially 
important crops such as cauliflower and cabbage. The 
main edible parts of broccoli are the stem and edible 
florets called the inflorescence (10). The edible portion of 
broccoli has a high water content (89.30%), and is low in 
fat (0.37%). Other constituents are proteins (2.82%), total 
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dietary fibre (2.60%) and carbohydrates (6.64%). It is a 
rich source of minerals such as potassium, phosphorus, 
calcium and sodium. The aim of research was to study 
the antioxidant activity and minerals content from florets 
and stem of broccoli.

Materials and Methods 

Sample collection and preparation of broccoli 
stem and fruits aqueous extract 

The stem and fruits of broccoli were obtained from 
the market in Nasiriyah city, Iraq. The stem and fruits 
of broccoli were cleaned and cut into small pieces, and 
then oven dried at 60 0 C for 24 h. The dried sample was 
then pulverized using a mechanical grinder and passed 
through a 250 μm mesh and then stored at 40C until use. 
In the extraction process, approximately 1 g of Ficus 
slurries was weighed in universal bottles and 10 ml of 
50% acetone as solvent was added.

DPPH radical scavenging activity assay

The DPPH assay method of (11) was modified to 
determine antioxidant activity using Trolox as the 
standard. For assays, 3 ml methanol DPPH solution (40 
mg/L) was mixed with 100 μl sample extract. Samples 
were incubated in the dark at room temperature for 30 
min and then the absorbance of the solution at 517 nm 
was measured. 

Determination of total phenolic content

The total phenolic content was estimated using 
the Folin-Ciocalteu method (11) using gallic acid as the 
standard. A 100-μL aliquot of plant extract was oxidized 
with diluted Folin-Ciocalteu reagent (500 μL). After 
5 min, the mixture was neutralized with 1 ml sodium 
carbonate (7.5%, w/v), and incubated for 120 min before 
reading absorbance at 765 nm. 

Antibacterial assay

Klebsiella sp, Escherichia coli, Staphylococcus 

aureus and P. aeruginosa were used in experiment. 
Mueller Hinton agar was used in antibacterial assay. 
Broccoli extracts were dissolved in methanol to obtain 
a concentration of 40μg/10μL. Antibacterial assays 
were conducted using the disc diffusion method as 
previously described by (12). Negative controls were 

prepared using the same solvent employed to dissolve 
the broccoli extract. Zones of inhibition around the discs 
were measured in mm. The experiment was repeated 
in triplicate and the mean of diameter of the inhibition 
zones was calculated.

Determination of minerals content

Extraction of minerals from broccoli stem and fruits 
were performed by wet digestion according to the (13). 
Dried samples were weighed in a conical flask with 
HNO3: HCIO4 (2:1) for 3-4 hours on a sand bath at a 
temperature of 100 0C until all brown fumes had changed 
to white. Ten ml of HCL was added to the sample to 
solute the inorganic and oxide salts. Digested samples 
were filtered with a 0.45 µm pore size cellulose nitrate 
membrane filter paper and the volume was made up to 50 
ml with deionized water. Minerals concentrations were 
determined by the Atomic absorption. 

Statistical Analysis

Results are expressed as means with standard 
deviation (SD) of three measurements. The significance 
of differences between mean values was evaluated by 
analysis of variance T-Test using SPSS vr.23 software. 
Differences were considered significant at a probability 
value of < 0.05.

Results and Discussions 

Antioxidant capacity assays

Antioxidant compounds react with Folin-Ciocalteu 
reagent and the reaction can be performed to measure 
the concentration of phenolic groups (14). Therefore, 
deep blue coloration in milk samples indicates that high 
phenolic concentrations are present, whereas light blue 
coloration in milk samples indicates otherwise. The 
TPC was determined because of its strong correlation 
with the antioxidant activity in various parts of broccoli 
(stem and floret) (15). Based on DPPH estimations (Fig 
1 and Fig 2), floret sample had the highest percentage 
of antioxidant activity and stem sample had the lowest. 
There was significant difference (p<0.05) between the 
TPC of floret and stem 208.29.40. and 79.22 mg/100 g 
approximately. The differences between the antioxidant 
content of the broccoli (stem and floret) can be attributed 
to their differences in phenolic contents and compositions 
as well as to other non-phenolic antioxidants present in 
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the samples likewise the discrepant antioxidant values 
between the present and previous studies may be caused 
by the differences in the vitamin C content and TPC. 
Such differences in the results of TPC compared with 
other researchers may be linked to different varieties 
of cultivars and the varying antioxidant extraction 
methods used. Moreover, factors such as fruit maturity, 
agro climate and post-harvest storage conditions are 
known to affect the content of polyphenols in fruits (16). 
DPPH assays are often used to determine the capacity of 
primary antioxidants in samples, in which these primary 
antioxidants react to scavenge free radicals from DPPH 
solution. Hence, the formation of the initiation chain of 
free radicals is inhibited and the propagation chain is 
destroyed through the donation of a hydrogen atom or 
an electron. The bleaching of DPPH absorption by a test 
compound is representative of its capacity to scavenge 
free radicals generated independently of any enzymatic 
or transition metal-based system. This method is widely 
used to evaluate antioxidant activities within a relatively 
short time compared with other methods. Antioxidants 
react with DPPH, a stable free radical and convert it to 
1, 1-diphenyl-2-(2, 4, 6-trinitrophenyl) hydrazine. The 

degree of discoloration indicates the scavenging potential 
of an antioxidant compound. As shown in the Fig 2, the 
highest activity was in floret sample (72.08%), followed 
by moderate activities in stem sample (53.34%). A 
comparison of the antioxidant activity values in the 
present investigation with literature data was problematic 
due to the large variability and lack of standardization 
of the assay methods. Therefore, the antioxidant 
capacities were ranked instead. The highest antioxidant 
activity was observed in different types of plant part is 
an important dietary source of vitamin C, minerals and 
amino acids and also contains phenolic compounds and 
tannins. Hence, the high antioxidant activity observed 
for broccoli stem and florets in the present investigation 
may be due to the high concentrations of vitamin C and 
other antioxidant compounds. (17) have observed the 
highest activity using DPPH, although their antioxidant 
activity values are lower than those in the present study. 
The most possible reason may be the lower quality of the 
stem and florets used and the different maturity stages 
of the fruit samples. The majority of the antioxidant 
activity of fruits is known contributed by polyphenols, 
vitamin C, vitamin E, β-carotene and lycopene (18-19). 

   a–b Different letters indicate significant difference (P< 0.05)

Figure 1. Mean (n=3) Total phenolic content of broccoli stem and floret 
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   a–b Different letters indicate significant difference (P< 0.05)

Figure 2. Mean (n=3) DPPH of broccoli stem and floret

Antibacterial activity 

The antibacterial activity of crude acetone extract 
of broccoli stem and floret were evaluated by using 
paper disc diffusion method against four types of 
bacteria namely as, Klebsiella sp, Escherichia coli, 

Staphylococcus aureus and P. aeruginosa. Table 2 
shows the results of antibacterial activities of three types 
of broccoli samples. This work found that, antibacterial 
had significant different (p<0.05) between both 

broccoli samples. Based on result, the acetone extract 
of (broccoli stem and floret) at a concentration of 150 
and 250 μg/disc showed antibacterial activity against 
Klebsiella sp, Escherichia coli, Staphylococcus aureus 

and P. aeruginosa. Therefore, a higher concentration 
of antibacterial agent was essential to inhibit some of 
the Gram-negative bacteria. Further phenolic compound 
involved in adhesion binding, protein and cell wall 
binding, enzyme inactivation, and intercalation into the 
cell wall and/or DNA during inactivation of pathogens 
(20). 

Table 1: Antibacterial activities of broccoli stem and floret samples

Test organism 

Diameter of zone of inhibition (mm) 

Broccoli floret Broccoli stem 

Klebsiella sp 30.00± 0.57 a 25.00 ± 1.52 b

E. coli 19.00 ± 1.00 a 18.00 ± 0.58 a

S. aureu 15.00 ± 0.00 b 17.00 ± 0.00 a

P. aeruginosa 18.00 ± 1.00 a 19.00 ± 0.57 a
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Minerals content 

Since minerals are the big concerns for the public 
health today, so this study carried out to measure the 
contents of minerals in broccoli stem and floret by 
using Atomic Absorption Spectrometry. Fourteen 
minerals were analyzed in this study namely, Sodium 
(Na), Potassium (K), Calcium (Ca), Magnesium (Mg), 
Manganese (Mn), Copper (Cu), Iron (Fe), Zinc (Zn). 
Table 2. illustrates minerals content of two samples of 
broccoli plant. Based on the results, it was observed that, 
Sodium (Na), Potassium (K), Calcium (Ca), Magnesium 
(Mg), Manganese (Mn), Copper (Cu), Iron (Fe), Zinc 
(Zn). Showed significant difference (p<0.05) between 

the stem and floret of broccoli. However, Sodium, 
Calcium and Magnesium are the most abundant elements 
in both broccoli samples. In present study broccoli floret 
samples have been found to contain the highest value of 
K, Ca, Mg, Mn, Cu, Fe and Zn (2.19, 1245.43, 364.67, 
20.09, 2.18, 20.72 and 6.63 mg/100g DW respectively), 
whereas the lowest amount was found in broccoli stem 
samples (1.41, 468.33, 350.00, 10.41, 1.29, 10,49 
and 4.95 mg/100g DW respectively). The results are 
consistent with those obtained from the study conducted 
by (21-22) who evaluated the quantity of Calcium (Ca), 
Sodium (Na), Magnesium (Mg), Potassium (K), Iron 
(Fe) and Copper (Cu) of broccoli samples from different 
parts of leaves, stem and floret. 

Table 2: Minerals content of broccoli stem and floret

Minerals 
Broccoli stem
mg/100gDW

Broccoli floret
mg/100gDW

Na 71.18 ± 1.07 a 63.54 ± 2.14 b

K 1.41± 0.11 b 2.19 ±0.11 a

Ca 468.33 ± 3.51 b 1245.34 ± 2.51 a

Mg 350.00 ± 2.00 b 364.67 ± 2.51 a

Mn 10.41 ± 0.84 b 20.09 ± 1.47 a

Cu 1.29 ± 0.05 b 2.18 ± 0.03 a

Fe 10.49 ±1.01 b 20.72 ±1.31 a

Zn 4.95 ± 0.35 b 6.63 ± 0.70 a

a-b Different letters within each row indicate significant difference (P< 0.05)

Conclusion

The antioxidant compounds, antibacterial activity 
and mineral contents in the broccoli stem and floret 
were found at different levels. Therefore, these broccoli 
plant is rich in some antioxidant compounds essential, 
antibacterial activity and minerals, especially Fe, Ca and 
Mg which are essential for human health. The broccoli 
can be used to control infectious diseases and prevent 
oxidative damage.
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Abstract

Background: The batik industry uses dyes and candles, that can disrupt the skin barrier function and may 
precipitate skin disease. 

Objective: To determine the role of Aloe vera and Centella asiatica to the improvement of the skin barrier 
function in Indonesian batik workers

Methods: This was a double blind clinical trial of 30 Indonesian batik workers were divided into 2 group 
and given Aloe vera or Centella asiatica topical randomly was applied twice a day. Transepidermal water 
loss (TEWL) level, stratum corneum hydration level, and pH level, were examined using Cutometer dual 
MP-580. 

Result: Sensitivity (Sn) of new local compared with imported allergen extracts in this study was between 
15.38%-84.61%, the highest point was house dust mite extract. Specificity (Sp) was ranged from 81.48%-
93.75%, the highest rank was shrimp extract. Compared with IgE results, the Sn of new local and imported 
house dust mite extracts was good (85.7%; 92.9%). The Sp was good for egg white and cow’s milk new local 
extracts (86.4%; 84.4%). 

Conclusion: Aloe vera topical gave significant improvement on palm area of TEWL level (P=0.033; CI 
95%), stratum corneum hydration (P=0.000; CI 95%), and pH level (P=0.004; CI 95%); while on dorsal 
hand area of stratum corneum hydration (P=0.002; CI 95%). Centella asiatica topical gave significant 
improvement on palm area of stratum corneum hydration (P=0.007; CI 95%); while on dorsal hand area of 
stratum corneum hydration (P=0.001; CI 95%) and pH level (P=0.17; CI 95%). No significant differences 
of Aloe vera compared to Centella asiatica in the improvement of skin barrier function.

Keyword: Aloe vera, Centella asiatica, skin barrier function, Indonesian batik worker. 

Introduction 

Batik was declared as Masterpieces of the Oral 
and Intangible Heritage of Humanity by UNESCO 
on October 2, 2009. Madura located adjacent to Java, 
is an area known for hosting quite a lot of home batik 
centers. One of them is in Bangkalan Regency, to be 
precise the Paseseh Village in Tanjung Bumi District. 
Tanjung Bumi batik is one of the most famous batik, 
not only in Indonesia but also in abroad. Tanjung Bumi 
batik has many beautiful colours, from natural colours 
until synthetic colours batik design. They still apply the 
traditional way in batik coluring steps, that increase the 

possibility of skin contact with batik candles, dyes and 
other batik industry agents.1

Nowadays, the use of natural dyes has decreased. 
The synthetic dyes is more easier to get, so that the use 
of it has increased. The increasing use of synthetic dyes 
increases exposure to harmful pollutants or allergens, 
such as heavy metals, suspended solids, or organic 
substances. The batik workers’ skin are exposed to these 
agents almost everyday, especially for those who work in 
batik colouring steps. Textile and skin may direct contact 
can causes reactions, even damage or disease. Skin 
exposure to these agents may cause contact dermatitis, 

DOI Number: 10.37506/ijfmt.v15i3.15731
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and also disrupt the physiological condition of the skin, 
which in turn makes the skin more susceptible to skin 
disease. All of these condition may affect in quality of 
life of the batik workers.1–4

The prevalence of occupational contact dermatitis 
is vary among countries. In the developed countries, 
there were 50 – 190 cases per 100.000 workers per year; 
contact dermatitis was 90 to 95% among all occupational 
diseases. There were 97% of 389 cases of occupational 
disease is contact dermatitis in Indonesia; consist of 
farmers, hair dresser, construction workers, textile 
workers, and also batik industry workers. The report 
from batik industry in Lawean, Central Java, there were 
58.6% of 70 batik industry workers who suffered from 
occupational contact dermatitis.3,5

The use of moisturizers is known to improve the 
physiological condition of the skin. Good skin barrier 
function will be able to prevent and improve the skin 
conditions that are affected by many agents in batik 
industry. Aloe vera and Centella asiatica are known 
as active substances that can be used in moisturizing 
products. Aloe vera is also used as an active substances, 
contains mucopolysaccharides which help bind the 
moisture to the skin. Amino acids can also soften the 
hardened skin cells and zinc, which acts as an astringent 
to tighten pores. Aloe vera has a moisturizing effect that 
is widely used in the treatment of dry skin associated 
with work-related exposures. Aloe vera provides a 
cooling effect and also acts as a moisturizing agent6. 
Centella asiatica is one of the active substances used 
for intervention in batik, has been shown to have an 
antioxidant effect through its active components. 
Centella asiatica contains oleanane-type pentacycloc 
triterpenoid saponins which can be called centelloids. 
These active components can act as antioxidants that 
are relevant to protect the skin from the effects of free 
radical.7,8

There were still minimal data about using Aloe 

vera and Centella asiatica in Indonesian batik workers, 
especially in Tanjung Bumi, Bangkalan. Aloe vera and 
Centella asiatica extracts are known as active substances 
that can be used in moisturizing products. The aim of 
this study was to determine the role of Aloe vera and 
Centella asiatica to the improvement of the skin barrier 
function in Indonesian batik workers. 

Methods

This was a double blind clinical trial of 30 Indonesian 
batik workers who suffered from skin dryness, but had 
no clinical manifestation of contact dermatitis. The study 
was held at Paseseh Village, Tanjung Bumi Subdistrict, 
Bangkalan Madura Regency, Indonesia. The inclusion 
criteria of the study were batik workers aged 15 to 
50 years old, work specialty in batik colouring steps, 
suffered from skin dryness and willing to join the study. 
Subjects who suffered from contact dermatitis and 
other skin disease or systemic disease were excluded. 
Diagnosis of skin dryness and contact dermatitis were 
established by dermatologists through anamnesis and 
clinical examination. Subjects were divided into 2 
group and given cream contained Aloe vera or Centella 

asiatica randomly. Both subjects and researchers were 
blinded to the type of cream. The cream was applied to 
the hands and arms twice a day. Transepidermal water 
loss (TEWL) level, stratum corneum hydration level, 
and skin acidity level that were expressed the skin barrier 
function, were examined using Cutometer dual MP-580. 

Tewameter is used to assess evaluation in skin 
barrier function by TEWL. A microprocessor measures 
the values. The flux density of water is expressed in 
grams according to gram per square meter per an hour 
(g/m2/h). Transepidermal water loss (TEWL) level, 
stratum corneum hydration level, and skin acidity 
level were performed in 20 to 22°C room temperature 
and 40 to 60% room moisture. These evaluation were 
performed by placed the probe perpendicularly without 
skin pressure, in horizontal position. The evaluation of 
each variable was performed 3 times. The time needed in 
each evaluation was 30 seconds. The probe was moved 
by lifted up and placed the prove vertically to minimize 
the condensation.9

The baseline data was recorded in the first 
examination, followed by second and third examinations 
at 2 and 4 weeks of treatment. The data was collected 
and analyzed by repeated measure Annova. This study 
was approved by ethical committee of Dr. Soetomo 
General Academic Hospital, Surabaya, Indonesia No 
1678/KEPK/XI/2019. 

Results

The study included 30 participants of batik industry 
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workers with work specialty in batik colouring steps 
(dipping). All subjects were female, aged 15 to 50 
years old, suffered from skin dryness but has no clinical 
manifestation of contact dermatitis, other skin disease 
or systemic disease. The baseline data of skin barrier 
function was recorded in the first examination, in both 
dorsal hand area and palm area. The mean of TEWL 
level after Aloe vera cream and Centella asiatia cream 

on palm area were 60.52 and 60.91; while on dorsal 
hand area were 28.41 and 28.80. The stratum corneum 
hydration after Aloe vera cream and Centella asiatia 
cream on palm area were 43.73 and 41.79; while on 
dorsal hand area were 47.44 and 47.12. The pH level 
after Aloe vera cream and Centella asiatia cream on 
palm area were 5.44 and 5.46; while on dorsal hand area 
were 5.13 and 5.35. 

Table 1. Evaluation of skin barrier function after the application of Aloe vera cream.

Skin barrier function 
after the application of 

Aloe vera cream

Week I Week II Week IV
P

Mean ±SD Mean ±SD Mean ±SD

TEWL level on palm 60.52 12.26 54.15 11.82 55.29 13.79 0.102

Stratum corneum 
hydration on palm

43.73 18.44 69.46 26.04 65.88 21.49 0.000

pH level on palm 5.44 0.23 5.45 0.17 5.67 0.35 0.004

TEWL level on dorsal 
hand

28.41 13.01 36.55 13.10 26.32 9.71 0.033

Stratum corneum 
hydration on dorsal hand

47.44 9.11 74.65 22.51 58.98 19.10 0.002

pH level on dorsal hand 5.13 0.63 5.18 0.67 5.31 0.74 0.058

TEWL= transepidermal water loss

pH= acidity level 

Table 2. Evaluation of skin barrier function after the application of Centella asiatica cream.

Skin barrier function 
after the application 
of Centella asiatica 

cream

Week I Week II Week IV

P

Mean ±SD Mean ±SD Mean ±SD

TEWL level on palm 60.91 10.82 55.75 10.00 56.42 8.48 0.260

Stratum corneum 
hydration on palm

51.79 19.52 66.51 24.13 62.88 29.70 0.007

pH level on palm 5.46 0.18 5.39 0.15 5.47 0.21 0.385

TEWL level on dorsal 
hand

28.80 14.00 35.40 11.63 29.73 9.80 0.056

Stratum corneum 
hydration on dorsal 

hand
47.12 21.18 76.63 32.77 58.90 25.61 0.001

pH level on dorsal hand 5.35 0.21 5.21 0.19 5.45 0.22 0.017
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TEWL= transepidermal water loss

pH= acidity level 

After 4 weeks of treatment, Aloe vera topical 
application gave signifi cant improvement of TEWL 
level on palm area (P=0.033; CI 95%), stratum corneum 
hydration on palm area (P=0.000; CI 95%), stratum 
corneum hydration on dorsal hand area (P=0.002; CI 
95%), and pH level on palm area (P=0.004; CI 95%) 
(Table 1). There were also signifi cant improvement of 

Centella asiatica topical application in stratum corneum 
hydration on palm area (P=0.007; CI 95%), stratum 
corneum hydration on dorsal hand area (P=0.001; CI 
95%), and pH level on dorsal hand area (P=0.17; CI 
95%) (Table 2). There were no signifi cant differences 
of Aloe vera effectiveness compared to Centella asiatica

in the improvement of skin barrier function (P> 0.05; 
95% CI) (Table 3). Graph 1, 2, and 3 showed TEWL 
level, stratum corneum hydration, and pH level after the 
application of Aloe vera and Centella asiatica cream in 
the fi rst week, second week, and fourth week. 

Table 3. Skin barrier function after the application of Aloe vera and Centella asiatica cream.

Skin barrier function 

Centella asiatica Aloe vera

P

Mean ±SD Mean ±SD

TEWL level on palm -4.48 13.14 -5.22 10.40 0.967

Stratum corneum hydration on palm 11.09 17.03 22.15 19.78 0.112

pH level on palm 0.01 0.27 0.23 0.33 0.054

TEWL level on dorsal hand 0.92 12.56 -2.09 11.40 0.496

Stratum corneum hydration on dorsal hand 11.78 18.75 11.54 17.96 0.868

pH level on dorsal hand 0.01 0.27 0.23 0.33 0.054

TEWL= transepidermal water loss

pH= acidity level 

Graph 1: Graph of the fi rst week, second week, and fourth week of TEWL level after application of Aloe vera and Centella 
asiatica cream. 
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Graph 2: Graph of the fi rst week, second week, and fourth week of stratum corneum hydration after 
application of Aloe vera and Centella asiatica cream.

Graph 3: Graph of the fi rst week, second week, and fourth week of pH level after application of Aloe vera 
and Centella asiatica cream. 

Discussion

The exposure to chemical agents used in batik 
industry, especially in traditional batik production, gives 
potential risk to the incidence of skin barrier disturbance 
and contact dermatitis. The ingredient of batik candles 
such as coconut oil, bee hive, animal fat, paraffi n; and 
the dyes used in batik industry, may increased the risk 
of contact dermatitis. This agents may increase TEWL 
level, decrease stratum corneum hydration, and decrease 
the acidity of the skin.2,10,11

Contact dermatitis may affect the quality of life of 
the patients. It may disturb the daily or working activity. 
Especially among the batik workers, contact dermatitis 
might affect the individual productivity. The use of 
moisturizers is known to improve the physiological 
condition of the skin and prevent contact dermatitis. 12 
Aloe vera and Centella asiatica are commonly used as 

the ingredient in moisturizers.

After 4 weeks of treatment, Aloe vera topical 
application gave signifi cant improvement of TEWL 
level, stratum corneum hydration, and pH level. 
Some literature mentioned the effi cacy of moisturizer 
containing Aloe vera to improve the skin barrier function. 
Azizi et al showed that moisturizer containing Aloe 

vera increase the skin hydration.13 Saraf et al showed 
that herbal moisturizers consist of germ oil, Aloe vera 

and olive oil, gave synergistic effect in producing skin 
hydration. It had been reported that Aloe vera extract 
improves skin hydration by humectant mechanism, and 
the addition of oil could form an occlusive layer on the 
skin and prevent loss of moisturizer.14 The humectant 
increase the water content of stratum corneum, because 
the stratum corneum layer attract the water from 
the deeper skin layer and from the atmosphere. The 
humectant keep the water bound on the stratum corneum 
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layer. This mechanism cause the increasing of skin 
hydration level.12, 13 

There were significant improvement of Centella 

asiatica topical application in stratum corneum 
hydration and pH level in this study. The TEWL level 
decreased after Centella asiatica topical application, 
but the improvement was not significant statistically. 
The amount of moisturizer applied on the skin by the 
subjects might be varied, that may affect the result of 
the test reading. Study of Lyko et al about formulation 
containing Centella asiatica twice daily showed uts 
efficacy in improving skin moisture by increasing the 
skin surface hydration and decreasing TEWL level in 
25 healthy volunteers significantly (P<0.05). It also has 
anti-inflammatory properties, that was useful in dry and 
sensitive skin management.7

Centella asiatica has been used for hundreds 
years in Asian medicine, especially in dermatological 
condition. It exhibit a broad spectrum of therapeutic 
effect. The most important therapeutic effect are anti-
inflammatory, anti-oxidant, anti-microbial and anti-
carcinogenic activity. Centella asiatica has active 
compounds, including pentacyclic triterpenes, mainly 
asiaticoside, madecassoside, asiatic and madecassic 
acids. The important ingredient in Centella asiatica is 
triterpenoid saponins, known as centelloids. Centella 

asiatica promotes fibroblast proliferation, collagen 
synthesis, intracelullar fibronectin content synthesis, 
and improve the tensile strength of newly formed skin. 
The anti-inflammatory effect of Centella asiatica are 
related to saponins ability to inhibit cyclooxygenase, 
phospholipase, and lipooxygenase activity; and saponins 
ability to inhibit pro-inflammatory cytokine.8, 15, 16, 17

Conclusion

This study showed that Aloe vera and Centella 

asiatica, as moisturizers improve the skin barrier 
function by decreasing TEWL level, increasing stratum 
corneum hydration, and increasing skin acidity, on daily 
use in batik workers. The skin barrier improvement after 
Aloe vera and Centella asiatica topical application may 
decrease the incidence of contact dermatitis in batik 
workers.
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Abstract

Background of Study: The World Health Organization (WHO) estimates that life style diseases (with 
mostly preventable risk factors) are biggest killer across the world. Globally, 60% people die each year from 
life style diseases. 70% deaths are preventable from all non-communicable diseases by modifying life style. 
Lifestyle diseases are diseases linked with the way people live their life1. These are non-communicable 
diseases. This is commonly caused by lack of physical activity, unhealthy eating, alcohol, drugs and 
smoking2.

Objectives: 1. To assess the knowledge and Attitude of male adults before and after administration of 
a planned teaching programme regarding prevention of selected life style disease. 2. To compare the 
knowledge and attitude score before and after teaching program. 3. To find out the association of post test 
attitude score regarding prevention of selected life style diseases with their selected demographic variables.

Methodology: The research design adopted for the study was one group pretest posttest, quasi experimental 
research design3. 50 male adults were selected from selected PHC of kheda district by convenient non 
probability sampling technique and structured knowledge questionnaire and Likert’s attitude rating scale 
were prepared to assess the knowledge and the attitude of samples. Reliability of structured knowledge 
questionnaire and likert’s attitude rating scale were ascertained by using test retest method.

Results: The study was conducted at Salun PHC. pre-test knowledge range was 7.27, mean was 14.74, 
standard deviation was 4.28, median was 14.00 and mode was 12.00 and post-test knowledge range was 
21.30, mean was 26.12, standard deviation was 2.20, median was 27 and mode was 27.while pre-test attitude 
range was 43.55, mean was 50.04, standard deviation was 2.83 and median was 51.and post-test level of 
attitude, 49(98%) had favourable attitude, 1 (2%) had moderately favourable attitude and none of them had 
unfavourable. The maximum score was 30, mean was 11.38, standard deviation was 2.47 and paired t-test 
value was 32.53 that hence there exists a significance effectiveness on level of knowledge before and after 
administration of planned teaching programme among male adults. The maximum score was 60, mean was 
3.40, standard deviation was 3.03, mean percentage was and paired t-test value was 07.93 that hence there 
exists a significance effectiveness on level of attitude before and after administration of planned teaching 
programme among male adults 

Keywords: Effectiveness, Planned Teaching Programme, Knowledge, attitude, life style diseases, male adults
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Introduction

Heart disease describes a range of conditions that 
affect heart include blood vessel diseases such as coronary 
artery diseases, heart attack, heart rhythm problems 
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(arrhythmias) and congenital heart defects4. Heart attack 
can be deadly in male adults, it’s also preventable by 
adopting healthy life style habits. It is known as non 
communicable diseases and can potentially live longer 
with healthier heart4.

Lifestyle is away used by people, groups includes 
day to day behaviors and functions of individuals in 
job, activities, fun and diet. According to WHO, 60% of 
related factors to individual health and quality of life are 
correlated to lifestyle. The relationship of lifestyle and 
health should be highly considered5.

Life style diseases are preventable so by modifying 
life style among male adults, the risk ratio will be 
reduced of heart diseases and cancer. WHO estimates 
that these diseases (with mostly preventable risk factors) 
account for 60% of all deaths and significant morbidity 
in India.70% of preventable adult deaths from non-
communicable diseases5.

Methodology

A quantitative study with quasi experimental Pre-
Test, Post-Test one group design was execute for this 
research study among 50 male adults were selected 
from selected PHC of Kheda District by non probability 
convenient sampling technique3. Pre-intervention 
therapeutic intervention assessment was done using 
tools of data collection which includes Performa of 
demographic variables, and structured knowledge 
questionnaire and Likert’s rating attitude scale. The 
study was conducted at Salun PHC.

Results

The study was conducted at Salun PHC. pre-test 
knowledge range was 7.27, mean was 14.74, standard 
deviation was 4.28, median was 14.00 and mode was 
12.00 and post-test knowledge range was 21.30, mean 
was 26.12, standard deviation was 2.20, median was 
27 and mode was 27.while pre-test attitude range was 
43.55, mean was 50.04, standard deviation was 2.83 
and median was 51.and post-test level of attitude, 
49(98%) had favourable attitude, 1 (2%) had moderately 
favourable attitude and none of them had unfavourable.

Paired t test was used to find significant difference 
before and after plan teaching program the maximum 
score was 30, mean was 11.38, standard deviation was 
2.47 and paired t-test value was 32.53 that hence there 
exists significance effectiveness on level of knowledge 
before and after administration of planned teaching 
programme among male adults. The maximum score was 
60, mean was 3.40, standard deviation was 3.03, mean 
percentage was and paired t-test value was 07.93 that 
hence there exists a significance effectiveness on level 
of attitude before and after administration of planned 
teaching programme among male adults.

Demographic Data:

With regard to age,16 (32%) male adults belong to 
20-30 years, 14 (28%)belong to 31-40 years, 8 (12%) 
belong to 41-50 years and 12 (24%) belong to 51-60 
years.

With regard to education, 3 (6%) male adults belong 
to non-formal education, 14 (28%) belong to primary 
education, 9 (18%) belong to secondary education, 10 
(20%) belong to higher secondary education and 14 
(28%) belong to graduate or above education.

With regard to occupation, 6 (12%) male adults 
belong to government, 14 (28%).

With regard to family monthly income in rupees, 8 
(16%) belong to below 5000, 18 (36%) belong to 5001-
10000, 11 (22%) belong to 10001-15000, 4 (8%) belong 
to 15001-20000 and 9 (16%) belong to above 20001.

With regard to religion, 32 (64%) Hindu religion, 
6 (12%), Muslim religion, 12 (64%) Christian religion.

With regard to diet, 26 (52%) vegetarian diet and 24 
(48%) non-vegetarian diet.

With regard to family history of heart diseases, 
24 (48%) have family history of heart diseases and 26 
(52%) have not family history of heart diseases.

With regard to family history of cancer, 20 (40%) 
male adults have family history of cancer and 30 (60%) 
have not family history of cancer.
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Table 1: Knowledge score before and after PTP

S.N. Level of knowledge
Before Administration After Administration

No. Percentage No. Percentage

1 Inadequate (<50%) 26 52.00% 00 00

2
Moderately adequate 

(50-75%)
22 44.00% 05 10.00%

3 Adequate (>75%) 02 04.00% 45 90.00%

Total 50 100 50 100

Table 2: Attitude score before and after PTP

Level of attitude

Pre-test Post-test

No. Percentage No. Percentage

Unfavourable (<50%) - - 00 00

Moderately favourable

(50-75%)
03 06.00 01 2.00

Favourable (>75%) 47 94.00 49 98.00%

Total 50 100% 50 100%

Table: 3: Paired t-test analysis for the significance of pre and post-test knowledge

Knowledge
Max
Score

Enhancement

Paired t test P-value

Mean SD

Overall 30 11.38 2.47 32.53*
p<0.05

df 49

There exists significance effectiveness on level of knowledge before and after administration of planned teaching 
programme among male adults.

Table: 4: Paired t-test analysis for the significance of pre and post-test Attitude

Attitude
Max
Score

Enhancement
Paired t test P-value

Mean SD

Overall 60 3.40 3.03 07.93*
p<0.05

df 49

There exists a significance effectiveness on level of attitude before and after administration of planned teaching 
programme among male adults 
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Table 5: Correlation between Knowledge & Attitude

Variable Mean SD R P-Value

Knowledge 26.12 2.20
0.16

P<0.05

NSAttitude 53.18 3.87

There was poor correlation between knowledge and attitude (r-0.16) regarding prevention of selected life style 
diseases 

Conclusion

Knowledge deficit existed in all the areas of 
prevention of life style diseases. The findings indicated 
that the planned teaching programme was an effective 
strategy in bringing about changes in cognitive and 
affective behaviour of male adults of selected PHC, 
Kheda district. Male adults gained significant increase in 
knowledge and attitude show that the planned teaching 
programme was effective. The planned teaching 
programme on prevention of selected life style diseases 
was acceptable and useful method of teaching for male 
adults.
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Abstract 

Introduction: Presence of an enlarged heart provides a basis for determination of the cause and mechanisms 
of death. Gender, physical activity, and Body Mass Index (BMI) may affect the size of organs. Knowledge on 
such normal variations is needed in order to recognize the abnormalities.

Objectives- This research was conducted to study the dimensions of the heart(heart weight, left ventricular 
thickness and valvular circumferences) among the young adult healthy deceased autopsies and evaluate 
their association with different variables.

Methods: It was a descriptive cross-sectional study and 20-40 years of age healthy, young, adult, males and 
females in equal numbers who had died suddenly were studied by considering the inclusion and exclusion 
criteria. Details of the past history and the measurements were entered into a proforma and the anonymous data 
were used for analysis.

Results: The study revealed that the mean values of the heart weight was 280.52g (SD+/- 42.60), it was 
293.94g (SD+/-39.29) for males and 267.10g (SD+/-42.64) for females. There was no significant association 
of heart weight with gender (P= 0.46410). There was a significant association between BMI and the heart 
weight of the females (P= 0.0387), no such association for left ventricular wall thickness. Further, there was 
a significant difference of the tricuspid valve circumference among two genders and the values were 11.6cm 
(SD+/-0.82) for males and 10.7cm (SD+/-0.6) for females.

Conclusions: Majority of the findings was consistent with the findings of the studies globally on Caucasians. 
Increased body mass index was significantly associated with increased heart weight among females which 
could probably be explained as a consequence of increased epicardial fat since there was no such association 
for left ventricular wall thickness.

Keywords: Heart weight, Left ventricular thickness, BMI, gender 
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Introduction and Literature Reviews 

Cardiac enlargement is a common and important 
finding in a forensic autopsy. The presence of an enlarged 

heart may provide a basis for determination of the cause 
and mechanisms of death in an otherwise negative 
autopsy. 

Several factors such as race, age, gender, physical 
activity, nutrition, and health status affect the size of 
organs such as the heart. [1] There are vast differences 
in body organs among races, as well as ethnic and 
nationality groups. [1] In some races, heart weights 
increase with age but decrease with age in other races. [2, 
3, 4 5] In most races, the dimension of the heart was larger 

DOI Number: 10.37506/ijfmt.v15i3.15733



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2817

in men than women. [2, 4, 6, 7 8] Exercise and physical 
activity cause a reduction in fat tissue of the heart, but 
increases the muscle size of the heart. [1] Disease is also 
another factor that may change the size and anatomy of 
organs.

Many valveolar heart diseases cause damage to the 
heart and cardiac hypertrophy. [9] Severe damage such as 
endocarditis, dysplastic valve pathology, and rheumatic 
valve diseases are diagnosed by measuring the valvular 
length. [9] Thus, it is important to know the exact valvular 
dimension of the heart. Only limited number of studies 
are available regarding dimensions of the normal heart 
in Sri lanken population. Hence, the objective of this 
study was to evaluate the standard size of the normal 
heart among Ragama area population by fresh cadavers. 
The aim of the present study was to study the dimensions 
of the heart among the previously healthy deceased 
young adults (ages 20-40 years) brought for autopsy at 
Colombo North Teaching Hospital.

There we considered the weight of the heart, left 
ventricular thickness and valvular circumference in 
both male and female gender equally and the variation 
of above measurements with the Basal Metabolic Index 
(BMI) and the Gender. Further we plane to propose 
standard cardiac dimensions relevant to Sri Lankan 
population by Ragama area population in order to detect 
pathologically significant heart dimensions. 

According to Gray’s Anatomy [10] the heart length, 
width, and thickness are 12 cm, 8.5 cm, and 6 cm, 
respectively. In addition, the mean weight of the heart is 
280-340 g in males and 230-280 g in females. The mean 
circumference of the mitral valve is 9 cm in males and 
7.2 cm in females, whereas for the tricuspid valve it is 

10.8 cm in females’ and11.4 cm in males. The mean 
heart weight had reported to range from 248 to 345 g in 
men and 164 to 299 g in women in Asian populations. 
The mitral area was 8.8 cm in Japanese and 7-10 cm 
in Indians. (9, 12, 13) Left ventricular thickness was 
considered normal up to 1.5cm in studied done early. [40] 

General Objective: 

Study of the normal dimensions of the heart in 
cadavers between the ages 20-40 years subjected to 
medico- legal autopsy at Colombo North Teaching 
Hospital, Ragama Specific Objective 

To investigate the normal heart size (heart 
weight, left ventricular thickness and valvular 
circumferences) in fresh cadavers and to study the 
variation of the above measurements according to the 
gender and BMI (Basal metabolic index) and to propose 
standard dimensions of the heart to be used in detecting 
cardiac pathology at post mortem investigation.

To propose standard cardiac dimensions relevant to 
Sri Lankan population by using this sample in order to 
detect pathologically significant heart dimensions 

Methodology 

The study was conducted for one year duration from 
April 2017 – May 2018. Sample size was calculated by 
the formula and the minimal sample needed to compare 
two variables was given as 19 from each gender. 
Deceased with congenital or any acquired heart disease 
or died with any condition that may affect heart and 
hearts with histological evidence of abnormalities were 
excluded and following are considered as inclusion and 
exclusion criteria.

Formula use to calculate the sample size
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The minimum sample size needed to access the 
dimension of the left ventricle of the heart was 38 
according to the above equation. However, we were 
planned to perform a descriptive cross-sectional study 
on all the fresh cadavers both males and females 
equally, referred to Teaching Hospital Ragama, after 
considering the inclusion and exclusion criteria, for one 
year duration. We expected to recruit around 100 bodies. 
But the recruitment of the dead bodies was difficult 
considering the inclusion and exclusion criteria given 
bellow. Hence the study was limited to the minimum 
number that was 38.

Exclusion criteria

· Deceased with congenital abnormalities of the 
heart

· Deceased with known acquired heart diseases 
such as endocarditis/ myocarditis/ ischemic heart 
disease, coronary artery diseases.

· Diagnosed people with valvular heart diseases 
and with replaced valves.

· Evidence of trauma to the heart

· Known patients of arrhythmias

· Smoking(18)

· Deceased with history of heavy alcohol 
consumption (daily alcohol abuse, binge drinkers)[15,16] 

· Died of a or died with a condition/disease 
that may affect the heart such as chronic lung disease, 
endocrine disorders, chronic kidney disease and 
hypertension.[18,19,20,21,22,23,2425,26,27,29,30,31,3
6, 40,41,42,43]

· Died while being managed for poisoning/drugs 
that has direct effects on heart.[14, 17,20]

· Cadavers with cardiac pathology detected at 
autopsy

· Cadavers with changes of decomposition

· Diseased died of Sepsis or septicemia

· Cadavers of trained athletes and hard working 
manual workers.(28)

· Pregnancy or post partum deaths.(33,34,)

· Diagnosed patients with auto immune disorders 
such as Systemic Lupus and diagnosed/features 
suggestive connective tissue disorders such as Marfans 
syndrome.(35)

· Any condition that may affect the dimensions of 
the heat detected at the autopsy 

Inclusion criteria

· Only the deceased where consent of the next of 
kin for this study could be obtained and will be included

· Deceased between 20 to 40 years and are not 
included in above exclusion criteria will be considered 
in the study and age grouping will be done in a manner 
described in the methodology

· Both male and female dead bodies will be 
considered equally in the study.

· Social drinkers will be included in the study

· Histological analysis of the heart will be done 
and samples with normal histology will only be included 
in the analysis. 

Digital scales (Accura-6404) were used to take 
measurements of weights. Lengths were measured 
using a metal ruler, a non-stretchable tape, and a plastic 
Venire Caliper. Data was entered in to a proforma. Other 
required information was gathered by interviewing the 
relations and by perusing the medical records and post-
mortem records. Microscopic sections of the hearts were 
examined by the investigators under the supervision of 
the supervisor. 

Study was conducted at the Medico-Legal Unit of 
the Teaching Hospital Ragama, where the work was 
shared by the Department of Forensic Medicine, Faculty 
of Medicine, University of Kelaniya and doctors who 
were postgraduate qualified in forensic medicine from 
the Ministry of Health.

Measuring the parameters of the heart

The pericardium was dissected by inverted Y shaped 
incision on it and heart was exposed in pericardial sac. 
Then the heart was separated from the thoracic contents 
by dissecting the root of the aorta and other great vessels 
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at the reflection of the pericardium. 

Then the heart was dissected in standard way in the 
direction of the blood follow. [37] Then all the clots and 
blood were washed with water and the measurement had 
obtained. The weight of the heart was measured by the 
standard digital scale and recorded. The measurements 
of the valves (circumferences) were obtained by using a 
non stretchable tape measure which was placed along the 
bases of the each and every valve of the heart which was 
cut opened and properly placed on an even surface. The 
left ventricular thickness was obtained at the level of the 
2cm distal to the mitral valve excluding the epicardial fat 
by a venire caliper. [38]

BMI (Basal metabolic index) calculation

The height of the cadaver was obtained as follows. 
The bodies were placed in a supine position at the edge 
of the autopsy table. We used elastic straps to stabilize 
the posture of the lower limbs with the heels supported 
on the edge of the autopsy table and the toes pointing 
upwards. Saggittal plane was established following the 
autopsy table axis. Then 

the most superior point of the skull and the position 
of the heel were marked on the table using a marker pen 
and the length was measured between two marks using 
the tape and taken as the height of the body. Stature was 
taken in centimeters.

Weight of the body was measured by using a 
standard weighing scale (Fidelity JBA 46s). First the 

trolley with the body was measured in Kilograms and 
then the trolley was measured. The body weight was 
calculated by deduction of the second measurement 
from the first measurement. The following equation was 
used to calculate the BMI.

BMI= Body Weight (Kg)/Body height (m) x Body 
height (m) 

Microscopy of the myocardium

The sections obtained were processed and 
prepared for microscopy and examined to exclude 
microscopic pathology of the heart. The cost needed for 
histopathology was borne by the investigators and slide 
preparation and Haematoxylin and Eosin staining was 
done by the investigator himself with the help of the 
laboratory assistant.

Comparisons

Since the sample was small the comparisons were 
made using Fisher’s exact test. 

Results

Majority 90% among the group were having heart 
weight between 200g to 350g. Heart weight of majority 
74% of Females was between 200g to 300g. 
Majority (68%) of the Males were having heart weight 
between 251 to 350g. The distribution/frequency of the 
weights of the hearts of the both genders is shown in 
table 1.

 Table 1: Distribution of the weights of the hearts- whole group and the genders 

Weight of the
heart

 Total N=38
% (n)

 Males
N=19 
%(n)

 Females 
N=19
%(n)

<200g 03 (01) 0(0) 5.26(01)

200g-250g 32(12) 21.05(04) 42.11(08)

251g-300g 34(13) 36.87(07) 31.58(06)

301g-350g 24(09) 31.58(06) 15.79(03)

351g-400g 08(03) 10.53(02) 5.26(01)

Among the sample, majority (66%) was having a normal body mass index (18.5 to 24.9). 
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The distribution/frequency of the BMI is shown in Figure 01

 

Figure 1: BMI percentage frequencies of the sample 

Majority of the males (12) and majority of the females (13) were having BMI of 18.5 to 24.9, and those are 
equally distributed. The distribution is shown in Table 02. Fisher’s exact test was used to calculate the P value.

Table 2: Gender vs. BMI Cross tabulation 

BMI 
Sex

 18.5-24.9 
% (n)

 25.0-29.9
% (n)

N=38 30.0-34.9
%(n)

P value

Male 48(12) (5) 2

0.8189
Female 52(13) (5) 1

Mean heart weight in the group was 280.52g (SD+/- 42.60). Mean left ventricular wall thickness was 1.3895cm 
(SD+/-0.113). Mean heart weight for men was 293.94g (SD+/- 39.29) and 267.10g (SD+/-42.64) for females. Heart 
weight of majority of males was between 251 to 300g and 200g to 250 g among females. There was no signifi cant 
association of heart weight with gender (P= 0.4884) (>0.05). The distribution was shown in Table 3. Fisher’s exact 
test was used to calculate the P value.
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Table 3: Mean values and standard deviations of heart measurements. 

Out of the females of BMI of 18.5 to 24.9, majority 
(62%) had a heart weight of 200 to 250 g while among the 
ones with BMI of 25 to 29.9, heart weight in a majority 
(60%) was between 251 to 300g. The association of 
heart weight of 200 to 250 in females with BMI of 
18.5 to 24.9, was significant (P= 0.0458) (<0.05). Males, 
BMI of 18.5 to 24.9, majority (50%) had a heart weight 

of 251 to 300 g while among the ones with BMI of 25 
to 29.9, heart weight in majority (60%) was between 
251 to 350g. The association of different heart weights 
of males with BMI variation was not significant (P= 
0.6493) (>0.05). The distributions were shown in Table 
4. Fisher’s exact test was used to calculate the P value.

Table 4 Variation of heart weight in females and males according to the BMI 

Females 

Heart 
weight <200g

% (n)

200-250g

% (n)

251-300g

% (n)

301-350g

% (n)

351-400g

% (n)

N=19

Total

%(n)

P value
BMI

18.5-24.9  8(1) 62(8) 23(3) 8(1) 0(0) 13  

0.045825.0-29.9 0(0) 0(0) 60(3) 40(2) 0(0) 5

30.0-34.9 0(0)  0(0) 0(0) 0(0) 100(1) 1
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Males

18.5-24.9 0(0) 17(2) 50(6) 25(3) 8(1) 12
 

0.6493
25.0-29.9 0(0) 40(2) 20(1) 40(2) 0(0) 5

30.0-34.9 0(0) 0(0) 0(0) 50(1) 50(1) 2

Table 5: Variation of left ventricular wall thickness in females and males according to BMI 

females

Left v thickness

1.10cm
% (n)

1.20cm
%(n)

1.30cm
% (n)

1.40cm
% (n)

1.50cm
% (n)

1.60cm
%(n)

Number

=19
P valueBMI

18.5-24.9 8(1) 15(2) 38(5) 31(4) 8(1) (0) 13 0.6977

25-29.9 0(0) 0(0) 40(2) 20(1) 20(1) 20(1) 05

30-34.9 0(0) 0(0) 0(0) 0(0) 0(0) 100(1) 01

males

Left v thickness
 1.10cm

% (n)

1.20cm

%(n)

1.30cm

% (n)

 1.40cm

% (n)

1.50cm

% (n)

1.60cm

%(n)

Number

=19
P

valueBMI

18.524.9 0(0) 0(0) 17(2) 67(8) 8(1) 8(1) 12

0.2272
25-29.9 0(0) 0(0) 60(3) 20(1) 20(1) 0(0) 05

30-34.9 0(0)
0(0)

0(0) 0(0) 50(1) 50(1) 02

Cont... Table 4 Variation of heart weight in females and males according to the BMI 

Majority of the males had the left ventricular 
thickness of 1.4cm (53%) and females had the left 
ventricular thickness of 1.3cm (37%). But the p value 
was 0.3667 (>0.05) hence there was no significant 
association between the gender and different left 
ventricular thickness. Left ventricular wall thickness of 
1.3 cm followed by 1.4 cm was found among the females 
with BMI of 18.5 to 24.9 while similar finding was 
observed in the group with BMI of 25 to 29.9. There was 

no significant association between the two groups (P= 
0.6977) (>0.05). Left ventricular wall thickness of 1.4 
cm followed by 1.3 cm was found among the males with 
BMI of 18.5 to 24.9 while 1.3cm followed by 1.4cm was 
observed in the group with BMI of 25 to 29.9. There was 
no significant association between the two groups (P= 
0.2272) (>0.05). The distributions of above were shown 
in Table 5. Fisher’s exact test was used to calculate the 
P value.
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Circumference of mitral valve in majority of 
males was 9.1cm to 10cm, while females 8.1cm - 9 cm. 
However, the association was not significant (P= 0.1695) 
(>0.05). Tricuspid valve circumference of majority of 
the males was 11.1cm to 12 cm while it was 10.1cm to 
11 cm in females. The association was significant (P= 
0.0199) (<0.05). Circumference of pulmonary valve in 

majority of males was 7.1cm to 8cm, while females it was 
the same. Association was not significant (P= 0.4800) 
(>0.05). Circumference of Aortic valve in majority 
of males was 6.1cm to 7cm, while in females it was 
the same. Association was not significant (P= 0.5922) 
(>0.05). The distributions of above were shown in Table 
6. Fisher’s exact test was used to calculate the P values. 

Table 6: Variation of circumference of valves with gender 

Gender Valve circumferences Number
P 

value

   Mitral valve

 

Male

6.1-7.0cm

% (n)

7.1-8.0cm

%(n)

8.1-9.0cm

% (n)

9.1-10.0cm

% (n)
10.1-

11.0cm

% (n)

 

0(0) 5(1) 16(3) 47(9) 32(6)  19
0.1695

Female 16(3) 16(3) 26(5) 21(4) 21(4)  19

Tricuspid valve

9.10cm-10.00cm

%(n)

10.10cm-11.00cm

%(n)

11.10cm-12.00cm

%(n)

12.10cm-13.00cm

%(n)

Male (0) 16(3) 58(11) 26(5) 19
0.0199

Female 21(4) 42(8) 26(5) 10(2) 19

Pulmonary valve

6.10cm-
7.00cm

%(n)

7.10cm-8.00cm

%(n)

8.10cm-
9.00cm

%(n)

9.10cm-
10.00cm

%(n)

10.10cm-11.00cm

%(n)

 

Male 16(3) 79(15) 5(1) 0 0 19
 

0.4800

Female 16(3) 58(11) 5(1) 10(2) 10(2) 19

Aortic valve

5.1cm- 6cm

%(n)

6.1cm- 7cm

%(n)

7.1cm- 8cm

%(n)

8.10cm-

9.cm

%(n)

9.1cm- 10cm

%(n)

Male 0 63(12) 26(5) 11(2) 0 19
0.5922

Female 5(1) 58(11) 32(6) 0 5(1) 19
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In the common sample, which was in the BMI of 
18.5-24.9, majority of the circumference of mitral valve 
was distributed in 9.1cm-11cm range. BMI of 25-29.9, 
majority was distributed in 9.1cm-11cm range. In males, 
it was similar. In females who were in the BMI of 18.5-
24.9, majority of the circumference of mitral valve was 
distributed in 9.1cm-10cm range and BMI of 25-29.9, 
majority was distributed in 8.1cm-11cm range.

The P values were 0.8904, 0.4457 and 0.1817 for 
common sample, males and females respectively. Hence 
there was no significant association between BMI and 
Circumference of the mitral valve irrespective of the 
gender.

Circumference of the Tricuspid valve in majority 
among the BMI 18.5-24.9 in the common sample was 
between 10.1cm-11cm and 11.1cm-12cm among the 
BMI 25-29.9. In males it was between 11.1cm-12cm 
among the BMI 18.5-24.9 and between 11.1cm- 13cm 
among the BMI 25-29.9.In females, Circumference of 
the Tricuspid valve in majority among the BMI 18.5-
24.9, was between 10.1cm-11cm and 11.1cm-12cm 
among the BMI 25-29.9.The P values of the BMI and 
Circumference of the Tricuspid valve for both genders 
was not significant. Circumference of the Pulmonary 
valve in majority among the BMI 18.5-24.9 in the 
common sample was between 7.1cm-8cm and similar 
among the BMI 25-29.9. It was similar to both males and 
females. There was no significant association between 
circumference of pulmonary valve with BMI as the P 
values were >0.05.Circumference of the Aortic valve 
in majority among the BMI 18.5-24.9 in the common 
sample was between 6.1cm-7cm and similar among 
the BMI 25-29.9. It was similar to both males and 
females. There was no significant association between 
circumference of Aortic valve with BMI as the P value 
>0.05. 

Discussion

Cardiac enlargement is a common and important 
finding in a forensic autopsy. Several factors such as 
race, age, gender, physical activity, nutrition, and health 
status affect the size of organs such as the heart [1]. There 
are vast differences in body organs among races, as well 
as ethnic and nationality groups [1]. In most races, the 
dimension of the heart was larger in men than women. 
[2, 4, 6, 8]

Only limited number of studies are available 
regarding dimensions of the normal heart in Sri lanken 
population. Hence, the objective of this study was to 
evaluate the standard size (heart weight, left ventricular 
thickness and dimensions of the valves) of the normal 
heart among Ragama area population by fresh cadavers 
and there variation with the gender and BMI.

Weights of the hearts among studied population 

In our study, Majority (90%) among the studied 
population were having heart weight between 200g to 
350g and mean value of the heart weight was 280.53 g. 
Weight of majority (74%) of the females in given sample 
was between 200g to 300g and means value was 267.10g 
(Majority (68%) of the males were having heart weight 
between 251 to 350g and mean value was 293.95g.

According to Gray’s Anatomy, [10] the mean weight 
of the heart was 280-340 g in males and 230-280 g in 
females. Some of the studies had done early, shown the 
mean heart weight in males was 294.07(SD+/-48.97) g 
and females it was 287.10(SD+/-44.38) g in Caucasians.
[39] Hence the mean values of the study findings were 
within the mean value ranges of standard Grays Anatomy 
and other studies carried out in Caucasians.

A prospective study which was undertaken in 
America of healthy men dying from sudden traumatic 
deaths aged 18 to 35 years showed that overall, heart 
weights ranged from 188 to 575 g with an average of 
331 g and an SD of 56.7 g[43]. A reference range (95% 
inclusion) of 233 to 383 g for the adult male heart was 
proposed. In our study the mean value for the men was 
lesser than the above study and probably due to the 
different ethnicity and other factors like body weight and 
the Basal metabolic index in western community. 

In our study, Out of the 12 hearts with weight of 
200g to 250g, 8 (67%) are of females and 4 are males. 
Out of the 13 hearts with weight of 251 g to 300g, 7 
are of males and 6 (46%) were of females. However 
there was no significant association of heart weight and 
gender (P= 0.4641) (>0.005).

Heart weight variation with the Basal Metabolic 
Index (BMI) among gender

In our study, majority (66%) was having a normal 
body mass index (18.5 to 24.9). Both males and females 
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were having almost equal distribution when body mass 
index was considered. Among males, there was no 
significant association of the body mass index (whether 
normal or high) with heart weight (P=0.6493).

When it comes to the female gender, there was a 
significant association of body mass index with heart 
weight in females (P= 0.0468) where it was noted that 
heart weight increases with high BMI. The significant 
association can be due to the high fat deposition in 
females than in males due to many factors including 
metabolic causes (abnormal fat metabolism) [41]use 
of oral contraceptives, and increase belly fat levels in 
women than in men. Increase BMI will increase the 
pericardial fat deposition in women than in men hence 
the heart weight will be increased.

Therefore further studies to be carried out to 
conclude the association between heart weights and the 
BMI according to the gender as this particular study 
was planned for a small area and limited to the deceased 
referred to the Teaching Hospital Colombo North during 
a limited period.

Left ventricular (LV) thickness among studied 
population 

Left ventricular thickness was considered normal 
up to 1.5 cm in studies done before. [40] The mean 
value of the left ventricular thickness in given sample 
was 1.39cm. The mean value of the Left ventricular 
thickness in males was 1.42cm. The mean value of the 
Left ventricular thickness in females was 1.36cm. There 
was no significant association between gender and left 
ventricular thickness in given sample (P=0.3667).

Therefore mean value of the common sample can 
be considered as normal value irrespective of the gender 
in studied population and further it was compatible 
with the studies done globally. A study done in 2013 by 
computed tomography to the cadaveric hearts showed 
that there was no significant difference/association 
between heart wall thickness and gender. [42] Above 
finding further confirmed the findings of our study.

There was no significant association with elevating 
BMI with the left ventricular thickness in males (P= 
0.2272) and females (P=0.6977). Even though there was 
a significant increase in heart weight with high BMI in 

females, there was no such association of left ventricular 
thickness. This further confirms that the increase weight 
of the heart in females with high BMI was due to increase 
pericardial fat rather than the muscle mass.

Mitral valve circumference among studied 
population

Circumference of mitral valve in majority of males 
was 9.1cm to 10cm, while females 8.1cm - 9 cm. The 
mean value of the Mitral valve circumference of the 
common sample was 9.07 cm. The mean valve of the 
Mitral valve circumference for males was 9.5cm. The 
mean value of the Mitral valve circumference for females 
was 8.6cm. However, there was no significant association 
of the valve circumference variation with the gender (P= 
0.1695).

Study carried out in university of Nairobi showed 
that the females were having significantly larger annular 
circumference of mitral valve than in males [44]. This was 
probably due to the different ethnicity as the study had 
done among Africans in Kenya. In a Sri Lankan study 
had carried out in Jaffna showed the significant gender 
difference in mitral valve circumference and higher mitral 
annular circumference in males than in females. [45] In 
this particular study the age variation was 18-72 years 
and the sample was more than 300 but the considered 
female sample was less than 20% of the common sample. 
In our sample the age was limited and both genders 
were considered equally. Those can be the reasons for 
the significant difference between two studies. However 
both of above studies had shown different values than 
our study hence further studies had to be carried out to 
find the association between the Mitral valve and the 
gender, before come to a conclusion.

There was no significant association of the mitral 
valve circumference with the different BMIs of the 
whole group (P = 0.8904), males (P=0.4457) or females 
(P=0.1817). But the above Sri Lankan study [45] had 
shown a significant relationship between the mitral 
valve circumference with age, body weight and height. 
Further it had stated that the most significant variation 
was with the age which was limited in our study. Hence 
further studies to be planed before come to a conclusion.

Tricuspid valve circumference among studied 
population
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Tricuspid valve circumference of majority of the 
males was 11.1cm to 12 cm while it was 10.1cm to 
11 cm in females. The association was significant 
(P= 0.0199) with males having high value than the 
females in given population. An Indian study showed 
that the tricuspid valve circumference was high in males 
than in females. [49] It was consistent with our findings 
and the population was similar to our study.

There was no significant association of different 
BMI s with the circumference of the Tricuspid valve in 
whole sample and in males as well as females.

Pulmonary valve circumference among studied 
population

Circumference of pulmonary valve in majority of 
males was 7.1cm to 8cm, while females it was the same. 
Common pulmonary valve circumference was 7.69cm, 
while in males it was 7.4cm and it was 7.9cm for females. 
There was no significant association between the gender 
and the pulmonary valve circumference in given sample 
(P= 0.4537).

As there was no significant difference between 
the genders, common value can be considered for both 
male and female in studied population. Further, there 
was no significant association of the circumference of 
pulmonary valve with the high BMI.

There were no/minimal studies in Sri Lankan 
population to find the association between pulmonary 
valve circumference and the gender and BMI. Hence 
further studies should be carried out with large scale to 
give a definite conclusion as our study was limited to a 
targeted small area and the sample was small 

Aortic valve circumference among studied 
population

The mean value of the common sample of aortic 
valve circumference was 7.03cm while it was 7.1cm in 
males and 7.0cm in females. There was no significant 
association between the gender and the aortic valve 
circumference (P = 0.5215). Thus, the common value 
can be considered as normal value for both genders in 
studied population. There was no significant association 
between the high BMI and aortic valve circumference 
in males and females as the P values were 0.5734 and 
0.3529 respectively.

Here again, there were no/minimal studies done in Sri 
Lankan population to find the association between aortic 
valve circumference and the gender and BMI. Hence 
further studies should be carried out with large scale to 
give a definite conclusion as our study was limited to a 
targeted small area and the sample was small

Limitations

The sample was small and included only the deaths 
referred to the Teaching Hospital Ragama where the 
population is mainly from and around the Ragama area.

Conclusions

Mean values of the heart weights of the sample were 
within the mean value ranges of standard Grays Anatomy 
and other studies carried out in worldwide Caucasians. 
There was no significant association of the heart 
weight with gender difference in studied population. 
However, the heart weight was significantly elevated 
with elevating BMI among females, but the same 
association was not there for left ventricular thickness 
indicating the effect of high epicardial fat distribution 
in females. Tricuspid valve length was significantly 
high among males while, mitral, pulmonary and aortic 
valve lengths did not show such association. Further 
studies are needed with a large-scale sample island wide 
to give definite conclusion as our study was limited to a 
targeted small area and the sample was small. 
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Abstract

Regulation of the Minister of Health No. 3 of 2020 on Hospital Classification stated the classification of a 
hospital is no longer based on the number of specialist and subspecialty services as in the previous provisions, 
but rather emphasizes the number of beds. However, type B hospitals’ problem is not the number of beds, but 
the lack of complete facilities, the availability of human resources such as the need for specialist doctors and 
the unequal distribution of type B hospitals at the regional level. This research aims to find out programs to 
fulfil the needs for specialist doctors in developing type B hospitals at the regional level. The results showed 
that the program to fulfil the needs for specialist doctors of type B hospital in the region could be as short-
term, medium-term and long-term programs. Specialist doctor education scholarship programs are a better 
solution to fulfil type B hospitals’ needs at the regional level. Thus, the fulfilment of the need for specialist 
doctors will improve the quality of health services. 

Keywords: Hospital Classification, Specialist Doctors, healthcare services, Corona Virus Disease-19 

Introduction 

As one of the healthcare service facilities, hospitals 
are part of health resources and critically needed in 
supporting the implementation of health efforts. The 
implementation of healthcare services in hospitals 
has very complex characteristics and organizations.1 
Different types of health workers with their respective 
scientific devices interact with each other. Medical 
science and technology are developing rapidly, making 
health workers inevitably have to increase competence 
to provide quality services to increase the problem 
complexity in hospitals.

Through the provisions of Law of the Republic 
of Indonesia No. 36 of 2009 on Health (referred to as 
Health Law) and Law of the Republic of Indonesia No. 

44 of 2009 on Hospitals (from now on referred to as 
the Hospital Law), the government and hospitals have 
a responsibility to support development in the health 
sector to achieve optimal results by utilizing health 
workers, facilities and infrastructure, both in quantity 
and quality.

Since March 2020, Indonesia has got Corona Virus 
Disease-19 (COVID-19) pandemic, and for the time 
being, the case is still increasing. East Java is the second 
largest province after Jakarta in the number of COVID-19 
confirmed positive cases. At the beginning of February 
2021, hospitals in the region were overwhelmed 
in handling the rapid increase of COVID-19 cases 
and made several referral hospitals had overloaded 
capacity.2 Type B hospital is a referral hospital to handle 
COVID-19 patients with proper treatments. The referral 
hospital should have complete medical equipment such 
as breathing aids or ventilators, adequate diagnostic 
equipment, and sufficient specialist doctors based on 
the list of needs. However, unfortunately, the lack of 
medical equipment and the limited number of competent 
specialist doctors is still happening now.
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Based on data released by the Board for 
Development and Empowerment Human Resources of 
Health of the Republic of Indonesia in 2016, Surabaya 
has three types A hospitals, 19 type B hospitals, 27 type 
C hospitals and 8 type D hospitals.3 Type B and type 
A hospitals are hospitals with more specialist medical 
services. The frequent problems that arise are the 
limitations of specialist doctors and the lack of adequate 
medical equipment. As a result, the quality of health 
services is decreasing. Specialist doctors and complete 
medical equipment are essential to provide excellent 
health service quality as an indicator of better medical 
measures. Besides, the location of type B hospitals in 
Surabaya is also not equally distributed.4 It can prevent 
people from getting health services according to their 
needs.

The issue of the availability of specialist doctors 
is currently quite complex. In 2010, there was 
still a shortage of health workers in government-
owned hospitals (Ministry of Health and Regional 
Government). It included 2,098 specialist doctors, 
902 general practitioners, 443 dentists, 6,677 nurses/
midwives, 84 undergraduate pharmacists, 979 
assistants’ pharmacists, 149 public health workers, 
243 sanitarians, 194 nutrition workers, 800 physical 
trainers, and 2,654 medical technicians. Thus, by 
considering the data of government-owned hospital, the 
shortage of health workers will be even greater if the 
need for health workers in hospitals belonging to other 
technical ministries is calculated such as the Hospital/
Health Institute of the Indonesian National Army and 
the Indonesian Police and other private hospitals. This 
problem is caused by the limited number of specialist 
doctors and the tendency for specialist doctors to work 
in big cities. Based on data, 65% of specialist doctors 
want to work in Java and Bali. It has resulted in a lack of 
specialist doctors in type B hospitals in regencies’ level 
and Java and Bali outside areas.5

The most recent amendment to the Minister of Health 
Regulation No. 3 of 2020 on Hospital Classification is 
no longer based on the number of specialist and sub-
specialist services, yet it is based on the number of 
beds. The amendment expected the hospital to get more 
comprehensive health services coverage and improve 
human resources, facilities, and infrastructure. Hospitals 
can have unlimited specialist services without any 

number limits.6

The Minister of Health Regulation 3 of 2020 only 
regulates this hospital’s classification, while the referral 
system for the Healthcare and Social Security Agency 
is not yet regulated. So, although type B hospitals can 
improve the quality of their health services, it does 
not guarantee the number of referred patients will be 
accumulated since BPJS regulations on tiered referrals 
are still not well implemented by health facilities.

Hospitals need to pay attention to the quality of health 
services, even though the conditions mentioned above 
have changed. In improving health services, hospitals 
certainly need to fulfil the need for specialist doctors 
to provide excellent health services to the community, 
especially in the COVID-19 pandemic condition. 

Thus, the authors are interested in writing the needs 
in developing type B hospitals to improve the quality 
of health services. It is necessary to find a solution to 
answer the problems of regional type B hospitals. One of 
the problems mentioned is the lack of specialist doctors 
in type B hospitals in particular districts or regions. So, 
in this study, the question pointed will focus on; whether 
the issuance of Permenkes No. 3 of 2020 can increase the 
need for specialist services in regional type B hospitals; 
whether fulfilling the needs of specialist doctors can 
improve health services for regional type B hospitals, 
and what better solution to fulfil the needs of specialist 
doctors in regional type B hospitals is. 

Discussion

The Need for Type B Hospital Development in the 
Aspects of Health Law 

The Minister of Health Regulation No. 3 of 2020 
replaced Minister of Health Regulation No. 30 of 2019 
on Hospital Classification and Licensing (from now on 
referred to as Permenkes No. 3 of 2020) because of its 
developments and legal needs. According to the Minister 
of Health Regulation No. 3 of 2020, hospitals are health 
service institutions providing complete individual health 
services, including inpatient, outpatient, and emergency 
services. 7,8

The considerations of the Minister of Health 
Regulation No. 3 of 2020 are that the implementation of 
professional and responsible hospital services is needed 
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in supporting health efforts in a series of comprehensive 
and integrated health development; that the Minister of 
Health Regulation No. 30 of 2019 needs to be adapted 
to developments and legal needs; that based on the 
considerations as referred to in letters a and b, as well 
as in order to implement the provisions of Article 24 
paragraph (4) and Article 28 of the Hospital Law, it is 
necessary to stipulate a Regulation of the Minister of 
Health on Hospital Classification and Licensing.9,10

The following is the article in the Minister of 
Health Regulation No. 3 of 2020 dealing with services 
and classifications of various hospitals, including type 
B hospitals. Article 7 states that general hospitals, 
as referred to in paragraph (1), consisting of medical 
services and medical support, nursing and midwifery 
services, and non-medical services. In article 8, medical 
services and medical support, as referred to in Article 
7 paragraph (2) letter a, consists of general medical 
services, specialist medical services, and subspecialty 
medical services. Article 17 paragraph (2), Type B 
general hospital as referred to in Article 16 paragraph 
(1) letter b is a general hospital which has a number of 
beds at least 200 (two hundred).

A review of the contents of Regulation of the 
Minister of Health No. 3 of 2020 is as follows: 

1. Hospital Law Article 24 and Elucidation of 
Paragraph 2, general hospitals differ in classification 
based on facilities and medical service capabilities. the 
Minister of Health Regulation No. 3 of 2020 distinguishes 
hospital classes based on the number of beds. 

2. Health Law Article 30, tiered referral system 
through the first, second and third level of healthcare 
facilities, ensures that second-level services have 
standardized capabilities, and third-level services can 
receive referrals. the Minister of Health Regulation No. 
3 of 2020 is not following the reference pattern stated in 
the Health Law. 

3. The Minister of Health Regulation No. 3 of 
2020 gives doctors, specialist doctors and subspecialists 
doctors freedom to practice in all hospital classes 
based on an analysis of work needs, service needs, and 
hospitals’ service capabilities. It means community 
needs and infrastructure support the practising doctors 
according to their competence. If the health office 

approves the analysis, then the SIP will be issued, and 
vice versa.

4. The Minister of Health Regulation No. 3 of 2020 
is automatic in terms of class promotion. If the hospital 
bed is in the minimum number of hospital upper-class 
classification, the hospital automatically raises its class 
in the national review or BPJS health report.

5. The Minister of Health Regulation No. 3 of 
2020 has put each hospital to compete openly. The 
competition is possible because doctors can be in all 
hospital classifications as the main component of service.

As a health institution with a mission to improve 
the community’s health status, the general hospital has 
played a role in maintaining and improving the health 
status of the community. If the services provided are as 
desired, the patient will be satisfied. With the increase 
in service quality, patient satisfaction will also increase 
and lead to loyalty.11 In this case, the authors assess the 
type B general hospital is not much different from the 
type A general hospital. The type B general hospital 
also provides many specialist services. The matter is 
only the health service of Type B general hospital as not 
complete as the type A general hospital. Type B general 
hospital also requires a minimum of different standards 
and conditions. Unlike the previous the Minister of 
Health Regulation, the Minister of Health Regulation 
No. 3 of 2020 does not discuss the criteria for fulfilling 
specialist services a hospital must-have. This Permenkes 
only classifies the difference between hospitals from 
the number of beds. It is such a big question whether 
the Permenkes is a solution to improve the quality of 
hospital services, which has not been able to upgrade 
to the upper type of hospital because of the lack of 
specialized services the hospital must provide. Another 
question might be whether the Permenkes provides an 
opportunity for any hospital to become an upper type 
hospital by only considering the number of beds, or 
the Minister of Health Regulation becomes a challenge 
for any type of hospital to compete tightly in offering 
excellent service and become the preferred public 
hospital.12

For type B general hospitals, this the Minister 
of Health Regulation is a challenge because it will 
create many new type B general hospitals, increasing 
competitiveness among type B hospitals in one region. 
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Therefore, increasing the quality of hospital health 
services is essential. The more complete the health 
facilities and the hospital’s specialist services, the 
better the service quality will be. For this reason, type 
B general hospitals with an insufficient number of 
specialist doctors must find solutions to meet the needs 
for specialist doctors to develop hospital services.

Solutions to Meet the Needs of Type B Hospital 
Development

Type B general hospital has to continue to fix existing 
problems; infrastructure (completeness of equipment) 
and human resources. These two things must be improved 
gradually in terms of human resources with medical 
workers’ provision, especially specialist doctors, and 
additional facilities on an ongoing basis. Management 
of medical equipment in a hospital, including selection, 
procurement, installation and maintenance, is essential 
to support service readiness. It also has a positive 
impact on the effectiveness of health services in the 
hospital. Professionally managed health equipment 
demonstrates the quality assurance of the equipment.13 
The management is, of course, also supported by human 
factors as a critical role. This human factor is essential 
to minimize medical errors and unwanted incidents and 
improve patient safety when medical equipment is used. 
These aspects become a concern in developing a type B 
general hospital.

The central or regional government manages 
specialist doctor programs for government-owned type 
B general hospitals or hospitals for private hospitals. 
Regarding specialist doctors’ fulfilment, the city 
government is providing scholarships to doctors to 
complete their specialist education immediately. After 
graduating to become specialist doctors, they served 
in type B general hospital with a smaller number of 
specialists doctors to improve health services quality. 

The presence of specialist doctors is significant in 
realizing excellent health service quality as the indicator 
of better medical measures. The type B hospital must 
be ready to become a referral for surrounding C and D 
hospitals not in Surabaya only, but also surrounding 
hospitals. Type B hospital must also be ready to 
provide adequate services in terms of human resources, 
supporting infrastructure, administration and hospital 
management. However, the most important thing is 

healthcare availability- human resources; specialist 
doctor, both medical and dentistry. The city government 
is more focused on sending general practitioners and 
dentists to pursue specialist education. 

The Ministry of Health of the Republic of Indonesia 
has also been trying to overcome shortages of doctors 
and specialists with a breakthrough program. The 
Nusantara Sehat program in 2015-2019, which was a 
particular assignment program for health workers in 
underdeveloped areas, borders and islands, aimed to 
strengthen primary health services and fulfil the need 
for health workers. Presidential Decree No.31 of 2019 
on the utilization of specialist doctors is a replacement 
program for the Compulsory Work of Specialist Doctors 
(WKDS) in 2017-2020 aimed to increase public access 
to quality health services to reach universal health 
coverage by fulfilling the needs of specialist doctors and 
equal distribution of specialist health services.14

Optimization of equity and the fulfilment of 
specialist doctors through Specialist Doctor Utilization 
.15,16,17

1. Ease of access to needs and participant 
registration process through the PGDS Web;

2. Support from the Ministry of Research, 
Technology and Higher Education and the Faculty of 
Medicine: Prospective students of PPDS make a notarial 
statement to participate in a government program after 
graduation.

3. Modification of tuition assistance for the 
final year of PPDS students to ti them to government 
programs (current PPDS participants) 

4. All PPDS participants, four basic specialists 
and three other specialists, are funded by Endowment 
Fund for Education (LPDP), especially participants with 
regional affirmation concept.

One solution for the distribution of specialist doctors 
is to accelerate the education of specialist doctors. This 
method is considered necessary because specialist 
education is currently running slow, and many graduates 
are not suitable for working in areas with a shortage of 
specialists. Regional and central governments need to 
make joint policies in recruiting specialist candidates 
and cooperation with universities and teaching hospitals. 
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With this policy, the specialists will be recruited based 
on the doctor’s compatibility with the hospital’s 
economic and cultural conditions they are going to 
occupy. Once the suitability is established, it is expected 
that a specialist doctor will have a long-life career in 
his place without having to move to another area. The 
aim of the cooperation between government and the 
medical faculty is to find some useful innovations for 
specialist doctors to be suitable for working in their 
place, including being competent in interacting with the 
local social and cultural system.18,19

Each regional government also has a role in 
overcoming the shortage of specialist doctors in type B 
hospitals in their respective districts. Following Law No. 
23 of 2014 Article 67, one of Regional Heads and Deputy 
Regional Heads’ obligations is “Implementing National 
Strategic Programs”. Regional governments have 
mandatory instruments in improving health services.18 
Assignment of a specialist doctor in the region’s type 
B hospital by signing a one-year contract agreement 
can be a short-term solution. The medium-term solution 
is to increase the incentives for specialist doctors on 
duty at the hospital. It will stimulate more specialist 
doctors willing to be assigned to the area. With regional 
incentives, doctors’ welfare will improve. The long-term 
solution is to create an agreement-based full scholarship 
program for local general doctors. After graduating as 
specialist doctors, the program participants must be 
willingly assigned to type B hospitals in the region that 
lack specialist doctors.20

Several regions have implemented these solutions, 
such as the following areas: In order to realize Aceh 
Carong, the Aceh Government through the Aceh Human 
Resources Development Agency, provides opportunities 
for Acehnese sons/ daughters who wish to continue 
their education for specialist doctors/subspecialists 
by obtaining scholarships from the Aceh Government 
for the 2019 Fiscal Year. One of the requirements for 
this scholarship is that participants are willing to sign 
a statement letter after graduating from specialist/
sub-specialist education; they will be utilized at the 
hospital, which gives recommendations.22 The Papua 
region also issued a Circular Letter No. 422.5/13048/
SET on Registration and Selection of Specialist Doctor 
Affirmation for Special Autonomy for Papua 2020. This 
policy provides an opportunity for sons and daughters 

of the Papua region to complete specialist education and 
serve in the province of Papua.

It is expected by the cooperation between the 
regional/central government and the medical faculty; 
it can make useful innovations so that the result of 
the education, the specialist doctors, can suit with the 
working environment including being competent in 
interacting with the local social and cultural system. 
The Lingga Regency Health Office, Riau Islands, 
collaborate with specialist doctor providers, such as the 
medical faculty. Collaboration with health institutions 
is one solution to providing health workers. Specialist 
doctors are supplied by providers (medical faculties) 
according to regional needs and worked based on 
contracts agreed upon by the department and the faculty. 
The collaboration between the Lingga Health Office 
and the hospital is closely related to implementing the 
community health protection scheme (Jamkesmas) and 
regional level health insurance schemes. 21

Increasing the competence of health workers must 
also be a concern. Health workers’ competence needs 
to be continuously improved through a series of courses 
and comparative study training to make them able to 
carry out health service tasks adequately, applicatively 
and systematically according to developments of 
health technology. If the quantity and distribution of 
qualified and competent health workers are continuously 
monitored intensively by the government, the public’s 
degree of health services will increase. The growth 
and equal distribution of health workers must always 
be accompanied by efforts to improve their quality 
and competence.31 This strategy triggers the rise of 
the community’s hope for easy, equitable and quality 
health services; Thus, Indonesia can get superior and 
competitive human resources. However, keep in mind 
that apart from strengthening human resources and 
medical equipment, improving health services needs to 
be continuously improved. 

Conclusion

The COVID-19 pandemic in Indonesia has 
dramatically affected the health service system in all 
health facilities, including type B hospitals as one of 
the regional level’s referral hospitals. The specialist and 
subspecialty services in the type B hospital can run well 
if the hospital is fulfilling the need for specialist doctors 
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and medical equipment. 

According to the Minister of Health Regulation No. 
3 of 2020, hospital classification is classified based on 
the number of beds. It provides an opportunity for the 
hospital to upgrade its type of hospital, improve health 
services, and overcome specialist and sub-specialist 
services’ limitations. On the other hand, the Minister of 
Health Regulation No. 3 of 2020 becomes a challenge for 
hospitals to compete to get public attention, especially in 
a pandemic situation like today. The hospital needs to 
overcome the shortage of specialist doctors; therefore, 
Type B hospital, as a referral hospital, can provide 
specialists and subspecialists services well.

There are some solutions to overcome the shortage 
of specialist doctors. At the beginning of the official 
bond education program for specialist doctors, the health 
department needs to pay attention to several things, 
including preparation of locations according to needs, 
preparation of supporting facilities for job optimization, 
preparation of central government budgets or regional 
government budgets, and the clarity of security situation 
and socio-cultural areas to be addressed. In this case, 
what takes precedence is the recruitment of native 
sons and daughters of the area. Regional government 
collaborates with medical faculties of universities in 
the region for non-permanent staff, especially specialist 
doctors and subspecialty doctors. Regional government 
provides incentives to specialist doctors who are willing 
to serve in the regional hospital. Central government and 
regional governments need to make special regulations 
to regulate some regions. Those are related to the 
distribution and redistribution of specialist doctors in 
their regions, assisting with tuition fees for final students 
of the Specialist Doctor Education Program to be utilized 
as needed once they finish their education, funding for 
specialist doctor education by the government, and 
empowerment by using official bond service pattern. 
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Abstract 

Background: Due to the high incidence of tuberculosis (TB) in Indonesia, evaluating important factors 
of the TB patients’ quality of life is crucial. Individual-level factors play an essential role in enabling TB 
patients to manage their perceived needs and treatments to sustain the Quality of Life (QoL). Yet little is 
known about the relationships between individual-level factors and the QOL of TB patients in Indonesia. 
This study aimed to evaluate the association between individual-level factors (physical health, emotional 
state, social support, spirituality) and quality of life in TB patients. Methods: A cross-sectional study was 
conducted using a simple random sampling strategy, 73 TB patients were chosen based on their availability 
during data collection, and consent to participate in the study. The data were collected from a community 
sample of Surabaya City, East Java, Indonesia. In the present study, the following instruments were used: 
Early Warning Score System (EWSS), Depression Anxiety Stress Scale (DASS)-21, MOS Social Support 
Survey-14, Daily Spiritual Experience Scale (DSES), and the World Health Organization Quality of Life 
(WHO-QoL). Spearman’s rank correlation coefficient was used to discover the association between variables. 
Results and Discussions: The results showed that there were significant relationships between physical 
health (p = 0.037), emotional state (p = 0.04), social support, spirituality and QoL (p = 0.001). Conclusion: 
In conclusion, individual-level factors associated with TB patients’ quality of life: physical health, emotional 
state, social support, and spirituality. 
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Introduction 

Tuberculosis (TB) is a major public health problem 
worldwide, and the World Health Organization declared 
it as global pandemic with 1.4 million deaths in 2019(1). 
Currently, Indonesia is considered as one of the ‘high 
burden countries’ with tuberculosis incidence of 

1,020,000 cases annually and 110,447 deaths in 2018(2-

3). Due to the high burden of tuberculosis in Indonesia 
and its impact on biopsychosocial-spiritual aspects of 
patients, evaluating important factors of the TB patients’ 
quality of life is crucial and challenging. 

Quality of life (QoL) has been defined as a general 
concept of whole aspects of patients’ life including 
physiological, mental, socio-economic, and spiritual 
wellbeing(4). Studies showed that TB disease and its 
treatment influenced functional status, quality of life, 
and emotional responses to physical pain(5-6). QoL is 
a primary outcome measure within TB management. 
Additionally, another study revealed that poor QoL 
in TB patients may be a predictor of poor treatment 
outcomes(7). Many factors influenced the quality of life 
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among TB patients: personal factors, TB pathogenesis, 
and the quality of medical treatments(4). 

So far, individual-level factors also influence 
patients’ life in various ways – the quality of life, 
adherence to treatment, and maintain healthy lifestyle 
changes. Individual-level factors represent a set of 
influences on quality of life through personal resources 
that require reinforcement from the environment, 
these include the following aspects: physical health, 
emotional state, social support, spirituality. Previous 
studies showed that poor physical conditions associated 
with low QoL(8-11). In a study of QoL in asthma patients, 
poor QoL influenced disease self-management, physical 
activity levels, and other measurements(9). Lower scores 
of QoL had been associated with certain mental health 
problems, such as depression, low-autonomy, stress, 
low self-control, poor self-esteem, hopelessness, and 
a sense of disconnection from others(12-14). In other 
studies, adequate social support from the environment 
was recognized as an indicator of a better quality of life 
in patients with chronic diseases(15-16). Spirituality is a 
higher aspect of human life that has significant values 
to promote good QoL. Studies showed that there were 
statistically significant correlations between QoL and 
spiritual well-being among respondents with chronic 
diseases(17-18). 

Individual-level factors play an essential role in 
enabling TB patients to manage their perceived needs 
and treatments to sustain the quality of life. Yet little 
is known about the relationships between individual-
level factors and the QOL of TB patients in Indonesia. 
This study therefore aimed to evaluate the association 

between individual-level factors (physical health, 
emotional state, social support, spirituality) and quality 
of life in TB patients. 

Materials and Methods 

A cross-sectional study was conducted using 
a simple random sampling strategy. The data were 
collected from a community sample of Surabaya City, 
East Java, Indonesia. 73 TB patients were chosen based 
on their availability during data collection, and consent to 
participate in the study. The respondents were informed 
that they had the freedom to withdraw their participation 
at any time during the study. 

In the present study, the following instruments were 
used: Early Warning Score System (EWSS) to determine 
physical health based on vital signs; Depression Anxiety 
Stress Scale (DASS)-21 to measure depression, anxiety, 
and stress; MOS Social Support Survey-14 to evaluate 
social support; Daily Spiritual Experience Scale (DSES) 
to assess TB patients’ spirituality aspects; and the World 
Health Organization Quality of Life Scale (WHO-QoL) 
to measure TB patients’ quality of life. Spearman’s 
Rank correlation coefficient was used to discover the 
association between variables. 

Results and Discussion 

This study first described the individual-level 
factors among TB patients using descriptive statistics. 
The association between individual-level factors related 
to the quality of life was analyzed by using Spearman’s 
rank correlation coefficient, and the results were 
statistically significant if p-value < 0.05. 

Table 1: Frequency Distribution of Individual-Level Factors among TB Patients (N = 73)

Individual-Level Factors (N, %)

Physical health
Good Slightly bad Bad state Very bad state

28 (38.4) 23 (31.5) 22 (30.1) 0 (0)

Emotional state Normal Mild Moderate Severe Very severe

26 (35.6) 30 (41.1) 9 (12.3) 5 (6.8) 3 (4.1)

Social support
More 

frequent 
Frequent Sometimes Rare Very rare

30 (41.1) 36 (49.3) 7 (9.6) 0 (0) 0 (0)

Spirituality High Medium Low

51 (69.9) 16 (21.9) 6 (8.2)
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Table 2: Individual-Level Factors Associated with Quality of Life among TB Patients

Cross-tabulation 
(N, %)

Individual-Level Factors

p-valuePhysical health

Good Slightly bad Bad state Very bad state

Quality 
of Life

Poor 6 (8.2) 11 (15.1) 6 (8.2) 0 (0)
0.037

Good 22 (30.1) 12 (16.4) 16 (21.9) 0 (0)

Emotional state

0.04
Normal Mild Moderate Severe Very severe

Poor 7 (9.6) 6 (8.2) 6 (8.2) 2 (2.7) 2 (2.7)

Good 19 (26) 24 (32.9) 3 (4.1) 3 (4.1) 1 (1.4)

Social support

0.001

More 
frequent

Frequent Sometimes Rare Very rare

Poor 1 (1.4) 18 (24.7) 4 (5.5) 0 (0) 0 (0)

Good 29 (39.7) 18 (24.7) 3 (4.1) 0 (0) 0 (0)

Spirituality

0.001
High Medium Low

Poor 6 (8.2) 12 (16.4) 5 (6.8)

Good 45 (61.6) 4 (5.5) 1 (1.4)

In table 1, we see that more than one-third of 
respondents had a good (38.4%), slightly bad (31.5%), 
and in a bad state of physical health (30.1%) respectively. 
A study among TB patients in Korea found that lower 
physical health had a significant correlation with poor 
QoL (p = 0.001) and the successful treatment of TB(19), 
thus health professionals should motivate TB patients to 
maintain healthy lifestyle changes and adhere to a medical 
treatment plan. In addition, the highest percentage 
of respondents had a mild emotional state (41.1%). 
Chronic disease patients must cope with their condition 
and yet the adverse effects of prescribed treatment. In 
this perspective, certain emotional responses related to 
their conditions were frequently overlooked, therefore 
it might be difficult to diagnose mental health issues 
in the medically ill patients, but better mental health 

diagnosis and treatment are important, so TB patients 
can maintain healthy coping skills. Previous studies 
described patients with chronic diseases commonly 
suffered from psychological impairments in the course 
of treatment(20-22). In addition to this, a study by Arango-
Lasprilla et al. disclosed that creating certain programs 
in health services is beneficial to reduce mental health 
issues in patients with injuries as well as improve their 
QoL(23). Almost half of the respondents (49.3%) received 
more frequent social support from the environment 
during treatment. Hence, frequent social support may 
also promote individual values with high levels of 
spirituality (69.9%). 

This study next explored the association between 
individual-level factors and quality of life (table 2). The 
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results showed that there were significant relationships 
between physical health (p = 0.037), emotional state (p 
= 0.04), social support, spirituality, and quality of life (p 
= 0.001). Kim and Lee stated that social support from 
closest friends and relatives could improve respondents’ 
mental health as part of components of QoL(24). Other 
studies also revealed there were positive correlations 
between social support and QoL. The studies found 
that social support could prevent mental health issues 
and other negative effects of diseases, which would 
directly impact the QoL(25-28). TB disease may cause 
financial loss through morbidity, treatment cost, or its 
effects on patients’ productivity, and on the life of the 
family. Consequently, adequate emotional support is 
needed to increase patients’ adherence to treatment, 
active participation in daily activities with societies, 
and QoL(29). Further, higher levels of spiritual aspects 
were associated with better QoL among patients with 
chronic diseases(30-31). Davison and Jhangri explained 
that improving psychosocial adaptation to chronic 
diseases and engaging in family interactions could 
enhance patients’ spiritual development and QoL(30). In 
this study, we can identify that the quality of life among 
TB patients was affected by physical health, emotional 
state, social support, and spirituality. Therefore, health 
professionals need to strengthen these individual-level 
factors to increase TB patients QoL. 
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Abstract

Background. Hepatitis B infection can lead to advanced liver disease (ALD) which causes serious health 
problems. Several factors that are thought to play a role in advanced liver disease are P53, Transforming 
Growth Factor-β1 (TGF-β1), and Interleukin-10 (IL-10). Therefore, this study aimed to determine the 
association between P53, TGF-β1, and IL-10 serum levels with ALD.

Methods. We collected 68 sera from patients with HBV infection. P53, TGF-β1, and IL-10 serum levels were 
measured by ELISA. We also detected SNPs from P53 and TGF-b1 genes to determines their associations.

Results and Conclusions: In this study, we obtained 41.18% CH patients and 58.82% ALD patients. Male 
patients outnumbered female in all groups. There was a significant relationship between serum P53 and 
TGF-b1 levels with ALD (p = 0.03 and 0.01, respectively), but not serum IL-10 levels. However, there was 
no significant relationship between SNP gene P53 and serum P53 levels nor between SNP gene TGF-b1 
and serum TGF-b1 levels (p = 0.73 and 0.23, respectively).Both P53 and TGF-b1 serum leveles can act as 
biomarkers of prognosis and target therapy for ALD patients.

Keywords: P53,Transforming Growth Factor Beta-1, interleukin-10, advanced liver disease, Hepatitis B 
Virus infection 

Introduction

Hepatitis B Virus (HBV) infectionisglobalhealth 
problem, especially in developingcountries1,2.
Untreated early HBV infection can lead to persistent 
chronic infection with manifestations range from 
asymptomatic to cirrhosis, decompensated liver 
disease, and hepatocellular carcinoma (HCC) in up to 
40% of patients3,4. Annually, 3% patients with chronic 
hepatitis B develop liver cirrhosis and 5% develop 
decompensated liver disease. The main therapy for end-
stage liver disease is liver transplantation, however, this 
treatment modality cannot be accessed by the majority 

of patients 4. Liver cirrhosis and HCC are advanced 
liver disease (ALD) conditions with complex molecular 
pathogenesis, involving the interactions of various cells 
and cytokines5,6. Several factors that are thought to 
play a role in advanced liver disease are Transforming 
Growth Factor-β1 (TGF-β1), P53, and Interleukin-10 
(IL-10).

TGF-b1 is a cytokine that can trigger apoptosis 
and control cell growth, but on the other hand, this 
cytokine can cause the transition of Hepatic Stellate Cell 
(HSC) to myofibroblasts which stimulate extracellular 
matrix synthesis and inhibit its degradation7,8. Chronic 

DOI Number:10.37506/ijfmt.v15i3.15736



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2843

inflammatory conditions cause hepatocytes to become 
resistant to the anti-tumor activity of TGF-β1 and a 
change in the signaling pathway converts TGF-β1 to 
be pro-fibrotic and pro-carcinogenic 9,10. Changes in 
TGF-β1 levelsplayanimportantrole in the pathogenesis 
of various diseases, includingliver disease11. TGF-β1 
isalsosuggested to be a morespecificbiomarkerthan 
Alpha Feto Protein (AFP) forHCC12.

P53 also plays an important role in the  pathogenes 
is of ALD, as  the  gene  can   be  defective and mutated 
in HBV infection13,14. This protein acts as a regulator 
whichsuppresses the cellcycleandinducedapoptosis, 
thus preventingcarcinogenesis, including liver 
cancer. As P53 protein has an important role in 
theprogressionofALD, its expressioncanbeusedto 
monitor andidentifyALDatanearlystage.13,15,16.

Interleukin-10 (IL-10) is a cytokine produced 
by  macrophages and dendriticcellsto inhibit the 
activation of thesetwocells. Experimental data from 
animal models and clinical data from patients suggest 
that IL-10 is involved in the development of liver 
injury17. EventhoughIL-10inhibits the production 
ofvariousinflammatorycytokines (Th1 cytokines), 
including IL-1, TNF, and IL-1218, it suppresses immune 
system against HBV infection(rolisaxena). IL-10 inhibits 
T cell activity, either directly or indirectly. The direct 
effect of Il-10 inhibition on T cells is by inhibiting their 
proliferation, functional differentiation, and activity, 
while the indirect inhibition is by reducing the molecular 
expression of presenting cell antigens, thus interfering 
with T cell maturation19.

To date, data regardingtherelationshipbetween 
TGF-β1, P53, and IL-10 levels and the incidence of CLD 
in patients with chronic HBV infection, especially in 
the Indonesian population, are stilllimited. Severalother 
studies alsolinkedtheSingle NucleotidePolymorphism 
(SNP)s of TGF-b1 and P53 genes with the irexpression, 
even though this yield conflicting results20–23. Therefore, 
this study aimedtoanalyzetherelationshipbetween 
serum TGF-β1, P53, and IL-10 levelsand HBV-
relatedadvancedliverdisease in the Indonesian 
population. 

Materials and Methods

Sampling

This was a cross-sectional study that used 68stored 
blood samples from chronically infected HBVpatients.
Samples were taken at Inpatient/Outpatient Clinics of 
Internal Medicine Department, Dr.SoetomoGeneral 
Hospital, Surabaya, Indonesia in 2017 and stored in 
-80°C freezer at Hepatitis laboratory, Institute of Tropical 
Disease, Surabaya, Indonesia. Inclusion criteriawere: 
Adult patients with chronic HBV infection (HBsAg was 
positive for more than 6 months), clinicallystable, and 
never had Hepatitis B vaccination. Exclusion criteria 
were: HCV and HIV coinfection, diabetes mellitus/
autoimmune diseases. Patients were categorized into 
chronic hepatitis without ALD if there were no sign 
of liver cirrhosis or hepatocellular carcinoma through 
physical, laboratory, and radiologic examination, while 
they were categorized into ALD if liver cirrhosis or 
HCC was found.

This study hadreceived approval from the Ethical 
Committee of Faculty of Medicine, Universitas 
Airlangga, Surabaya (Ethical clearance No. 186/EC/
KEPK/FKUA/2020). Informed consent was explained 
andvoluntarily signed by participants beforehands, in 
accordance with the declaration of Helsinki. 

Measurement of TGF-b1, P53, and Il-10 serum 
levels.TGF-b1serum level was measured by: Human 
TGF-b1 ELISA Kit with Catalog No: E-EL-H0110 
(Elabscience Biotechnology Inc, USA) according 
to the manufacturer’s instructions. P53 serum level 
was measured by: Human TP53 (Tumor Protein p53) 
ELISA Kitwith Catalog No: E-EL-H0910 (Elabscience 
Biotechnology Inc, USA). IL-10 serum level was 
measured by: Human TGF-b1 ELISA Kit with Catalog 
No: E-EL-H0103 (Elabscience Biotechnology Inc, 
USA). Optical Density for TGF-b1, P53, and IL-10 
were measured by Microplate Reader: iMark (Biorad) 
S/N 12908.

Host DNA Extraction

Host DNA was extracted using QIAamp DNA 
Extraction kit (Qiagen, Germany) Cat.No.51104 
according to the manufacturer’s instructions.

PCR-RFLPofTGF-β1 and p53 Genes

PCR was carried out as our previous work 24. 
TGF-β1 gene SNP was checked at locus -509, whileP53 



2844    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

gene SNP was checked at codon 72.PCR productsof 
TGF-β1-509 SNP were incubated using DdeI, while p53  
SNPusedBstUI. 

TGF-β1 -509 SNP showed 120 bp (T allele), while 
wild type (C allele) showed 74 and 46 bp fragments. 
p53 codon 72 SNP showed showed 231 and 165 bp 
fragments(G allele), while wild type showed 396 bp (C 
allele).

Statistical Analysis

Associations between TGF-b1, P53, and IL-10 
with ALDwere analyzed for each parameter by Mann-
Whitney test, while the associations between SNPs of 
TGF-b1 and P53 with their expression were analyzed 
by Kruskal Wallis test.A P-value < 0.05 following a 

two-tailed analysis was considered to be statistically 
significant. All statistical analyses were performed using 
SPSS version 23. 

Results

Characteristics of the participants

This study involved 68 participants with HBV 
infection, consisting of 41.18% CH patients and 58.82% 
ALD patients. Data summary regarding gender, mean ± 
SD age and age range of theparticipants can be seen in 
Table 1. The youngest patients with HBV infection in 
this study were 16 years old and the oldest was 72 years 
old, with a mean age of 47 years. There were more males 
(79.41%) than females (20.59%). The age range of male 
patients in this study was not much different from that 
of women, with the mean value being almost the same. 

Table 1. Characteristics of the participants

Characteristics CH (n=28) ALD (n=40) Total (n=68) P-value

Gender

Female

Male

7

21

7

33

14

54

0.55

Age, years 44.36±16.31 49.23±9.52 47.22±12.87 0.16

P53 SNP

Genotype

CC

CG

GG

Allele

C

G

 

9

15

4 

33

23

 

8

22

10 

38

42

 

17

37

14 

71

65

0.17 

0.28

TGF-b1 SNP

Genotype

CC

CT

TT

 

8

14

6

 

8

18

14

 

16

32

20

0.44

 Allele

C

T

30

26

34

46

64

72

0.22

P53 serum level (pg/mL) 114.99±164.73 244.75±374.62 191.32±311.07 0.03*

TGF-b1 serum level (ng/mL) 0.16±0.39 0.29±0.27 0.21±0.35 0.01*

IL-10 serum level (pg/mL) 9.38±9.14 14.34±34 12.3±26.69 0.76
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* statistically significant 

In both CH and ALD, more patients were male than 
female, although there was no significant difference in 
gender distribution in the CH and ALD groups. From 
statistical analysis, there was no significant difference 
between gender and age with ALD. For both SNPs, 
heterozygote genotype were predominant in either 
CH or ALD. SNP analysis showed that there was no 
difference in the distribution of genotypes or SNP alleles 
of TGF-β1 and p53 between CH and ALD. Serum P53, 
TGF-b1, and IL-10 levels in ALD patients were higher 
than those of CH patients. There was a significant 
relationship between serum P53 and TGF-b1 levels with 
ALD, but not serum IL-10 levels. However, there was 
no significant relationship between SNP gene P53 and 
serum P53 levels nor between SNP gene TGF-b1 and 
serum TGF-b1 levels p = 0.73 and 0.23, respectively). 

Discussion

In this study, 68 samples of patients with HBV 
infection were obtained, consisting of CH and ALD. The 
number of male patientswere more than women. This 
is in accordance with several previous studies which 
stated that there were more people with cirrhosis of the 
liver with HBV infection in men than in women25–27. 
This is due to the protective role of estrogen for the 
liver. Estrogen can inhibit stellate cell proliferation 
and fibrogenesis which plays an important role in the 
course of cirrhosis. In experimental animal models 
with liver cirrhosis, administration of estradiol causes 
a decrease in collagen types I and III and proliferation 
of stellate cells.28.Besides being able to reduce viral 
RNA transcription and HBx expression, estrogen is also 
able to regulate HBV activity through direct inhibition 
of the binding of Hepatocye Nuclear Factor (HNF)-4α 
with HBV EnhI, thus estrogen signals can suppress 
the production of pro-inflammatory cytokines in the 
liver29,30.ALD patients in this study were dominated by 
the age range 45-50 years. It is said that the mean age of 
incidence of HCC associated with HBV infection is 50 
years, except in high-risk populations which is 40 years 
31.

In this study, it was found that the levels of P53, 
TGF-b1, and IL-10 were higher in men than women. 
Levels of P53, TGF-b1, and IL-10 were also found to be 
higher in ALD than in CH. In statistical analysis, there 

were significant differences in serum P53 and TGF-b1 
levels between the ALD and CH (p <0.05). It was said 
that the expression of P53 increased in malignancy and 
pre-malignancy, even overexpression of P53 was not 
uncommon in malignant conditions, including in terms 
of it’s in liver cancer. In liver cancer there may also be a 
mutation in the P53 gene that increases expression and 
cannot be distinguished from normal P53 expression32.
TGF-b1 levels also indicate hepatic function impairment, 
which is increasing in number in patients with cirrhosis 
of the liver. In the liver, high levels of TGF-b1 play a 
role in the occurrence of hepatic fibrogenesis, regulation 
of cell growth, and tumor development. 33.In a study 
by Kohla et al (2017), it was also stated that TGF-b1 
levels increased with disease severity and progression 
in hepatocellular carcinoma, and TGF-b1 level could 
be complementary to alpha fetoprotein (AFP) in the 
diagnosis of HCC. 34. In this study, there was no 
significant relationship between serum IL-10 levels and 
ALD. This is in line with the meta-analysis conducted 
by Shakiba et al (2018) which states that there are 
differences in IL-10 levels between HCC patients and 
normal people, but there is no difference between HCC 
and CH patients. In that study, it was also stated that the 
increase in IL-10 levels in ALD was due more to the 
cirrhosis process than tumor load 35. 

When associated with previous studies, there was no 
relationship between Single Nucleotide Polymorphism 
(SNP) TGF-β1 -509T/C and P53 Arg72Pro genes with 
TGF-β1 and P53 serum levels. In vitro, it is known 
that there are several external factors that can influence 
the expression of the five TGF-β isoforms, including 
TGF-β1. In addition, the TGF-β1 signaling process is 
quite complex, involving the intracellular protein Smad 
which acts on various transcription factors in the nucleus. 
The expression of TGF-β1 is also influenced by a variety 
of different cytokines and chemical compounds. Other 
locus polymorphisms such as C466T and T869C can 
also affect TGF-β1 expression 36.Likewise, P53 levels 
are not only affected by the Arg72Pro polymorphism, 
but also SNPs in other P53 gene regions, including non-
coding regions that can affect gene splicing 37.

This study has several limitations, the first, it 
did not compare between ALD and CH with healthy 
controls.The second, itcould not explain the role of 
other cytokines and epigenetic pathways in relation to 
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the pathogenesis of ALD. Further research is needed 
to understand the mechanism pathways for increasing 
levels of P53 and TGF-b1 in ALD patients other than 
through gene expression and polymorphisms.Studies 
regarding the various cytokines and molecular signaling 
involved can help understand the pathogenesis and are 
used as therapeutic pathways in ALD patients with HBV 
infection. 

Conclusion

P53 and TGF-b1 levels were significantly elevated 
in ALD patients with HBV infection. Both parameters 
can act as biomarkers of prognosis and target therapy for 
ALD patients. 
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Abstract 

This study aims to identify Leptospira bacterial infection in livestock owners and their livestock, as well 
as to examine potential risk factors correlated with the incidence. 50 participants were selected and their 
blood samples were collected. 50 urine samples were collected from livestock owned by the participants. 
Polymerase Chain Reaction (PCR) was used to identify the existence of the Leptospira bacteria. The 
questionnaire instrument was used to obtain information about individual characteristics and hygiene. The 
Chi-Squared test was adopted to examine the correlation between outcome and explanatory variables. The 
confirmation PCR test detected the bacterial DNA in 2 out of 50 blood samples examined (4%) and 3 out of 
50 urine samples examined (6%). Human leptospirosis incidence is significantly correlated with occupation 
type (p=0.035), personal protective equipment (PPE) use (p=0.044), water puddle contact (p=0.044), cage 
sanitation (p=0.044) and Leptospira bacteria presence in livestock urine (p=0.007). Insignificant correlation 
was showed in owners’ age variable. The presence of Leptospira bacteria both in livestock and the owners 
indicates the real threat of animal to human transmission. Further study with larger sample size and wider 
range variables and meticulous examination technique is required to comprehend the investigation. 

Keywords: Leptospirosis, livestock, sanitation, water contact, PPE. 

Introduction

Leptospirosis is an emerging disease with agent 
of Spirochete bacteria from Leptospira genus. This 
infectious disease is prevalent in tropical and sub-
tropical region as the climate condition provides 
suitable environment for the proliferation of bacteria. 
Leptospira bacteria infect both animals and humans led 
to 58,900 mortalities and resulted on health burden for 
2,9 million population annually1,2. WHO defines this 
zoonotic disease is transmitted from animal to humans3 
that causes symptoms of fever and jaundice for all 
patients, furthermore in a few patients it might lead to 
severe manifestation of serious icteric symptoms such as 

meningitis, respiratory distress, pulmonary hemorrhage 
and Weil’s diseases4.

Generally, all mammals can harbor Leptospira 
bacteria in their kidneys and become a source of infection 
to human and animals. Human acquires Leptospira 
infection by direct contact with the transmission source 
through the injured skin, mucous membranes of the eyes, 
and nose as port of entry. While, direct transmission in 
animals is through urine or close interaction with other 
infected animal4,5. Leptospira bacteria will survive for a 
long period in the body of an infected animal. They will 
contaminate the environment through water supplies, 
food, pastures, and soil when excreted through animal 
urine1,6,7.

Even though leptospirosis transmission is dominated 
by rodents, it also comes from other sources such as 
livestock and pets such as pigs, cows, horses, dogs8, 
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and buffalo9. Previous study reported that Leptospira 
bacteria was found in 12 out of 188 (6.38%) samples 
screened among cattle10. Another research showed that 
1 out of 20 (5%) animals in farming area are found to 
have positive infection of ardjobovis Leptospira and 
or serovar pomona11. While, the study about incidence 
of animal leptospirosis case among cattle in Girimulyo 
Sub-district of Kulon Progo reported was 3.3%12. 

There are many public health issues impacted by the 
existence of leptospirosis vector, rodents and infected 
animals. Farmers and workers who have close interaction 
with livestock are the most vulnerable to be infected by 
this infectious disease1,11. Current ongoing prevention 
intervention proposed by public health professionals 
focus on raising knowledge and awareness regarding the 
various risk factors including of contact with infected 
animals13. Even though most of cases can be diagnosed 
using real-time PCR before antimicrobial therapy is 
initiated, the intervention and control program are still 
facing some challenges due to nonspecific presentation of 
this disease, high complexity of laboratory confirmation, 
and multiple environmental factors involved14. 

During 2009–2013, there were 2,466 new notified 
cases of leptospirosis in Indonesia with case fatality 
rate (CFR) was 9.6%. Endemic areas such as East Java 
Province demonstrated an increasing pattern, from 210 
cases with CFR 7.3 % in 2009 to 305 new cases with 
CFR 9.3% in 201315. Ponorogo is one of districts in East 
Java Province that recorded 92 new cases between 2012 
to 2015, which is 80% of those cases occurred in flood-
free highlands. The local health authority stated that the 
cases were frequently found among farmers, breeders, 
and sand miners. The area with the highest incidence 
of leptospirosis in Ponororgo was Ngrayun sub-district 
where 90% of population own livestock behind their 
houses16. This study aimed to identify Leptospira 
bacterial infection in livestock and their owners and 
explore the risk factors from individual characteristics, 
personal hygiene and sanitation. 

Methods

Study Design

This research is an observational study with 
cross-sectional design. 50 participants were chosen by 
purposive random sampling based on admission record at 

outpatient department of Grayun Primary Health Center 
for the period between March 2017 and November 2018. 
The inclusion criteria for respondents were those having 
fever (>38 oC) accompanied by muscle pain, headache, 
conjunctivitis, and rash3,17 and had livestock behind 
their houses. 

Materials and Instruments

The tools used were isolation kit, absolute ethanol, 
PCR kit, primer, PCR tube, EDTA tube, gloves, 
micropipette of various sizes and tips, sterile 1.5 ml 
micro-tubes, centrifuges, water baths, and thermal 
cycler devices. Insulation was performed according to 
the procedure recommended in the Kit manual. PCR 
examination was conducted by the Technical Centre for 
Environmental Health and Disease Control, Indonesian 
MoH. PCR test was carried out using the Dream Taq 
Green Master mix. PCR products were electrophoretic 
in 1.5% agarose gel and 100 bp ladder were used as 
markers to analyze large PCR products18. The close 
ended questionnaire was prepared for obtaining the 
information about participants’ characteristics, personal 
hygiene and sanitation. 

Variables, Data Collection and Analysis

The outcome variable of interest was the presence 
of Leptospira bacterial infection in human blood sample. 
While the explanatory variables were including of 
Leptospira bacterial infection in livestock urine sample, 
demographic information and personal hygiene and 
sanitation. Blood serum samples were taken from selected 
participants and urine samples were taken from their 
livestock. Five millimeters of venous blood was taken 
from each participant by laboratory staff after obtaining 
informed consent. Ten milliliters of cattle or sheep urine 
was taken by the owners. demographic information, 
personal hygiene and sanitation were collected using an 
interviewer-administered questionnaire. The data were 
analyzed using the Chi-Square statistical test with SPSS 
statistical software with assessment of significance 
refers to p value <0.05. 

Results and Discussion

Demographic Characteristics, Personal Hygiene 
and Sanitation

Leptospirosis cases confirmed as positive were 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2851

found in 2 participants from different age groups of 45-
55 years old group and above 55 years old group. Both 
of positive cases worked as farmer. Occupation, PPE 
use and water paddle contact variables were reported to 
have significant correlation with leptospirosis incidence 

with p value are (p <0.05), (p <0.05) and (p <0.05) 
consecutively. While, insignificant correlation was 
found between age group and leptospirosis incidence (p 
>0.05) (Table 1). 

Table 1. Demographic and Characteristic Respondent with Leptospirosis Incident

Characteristics
Leptospirosis Incident

Total p
Positive Negative

Age (years)

35-45 0 (0%) 2 (4%) 2 (4%)

0.95045-55 1 (2%) 21 (42%) 22 (44%)

>55 1 (2%) 25 (50%) 26 (52%)

Total 2 (4%) 48 (96%) 50 (100%)

Occupation

Farmer 2 (4%) 14 (28%) 16 (32%)
0.035*

Others 0 (0%) 34 (68%) 34 (68%)

Total 2 (4%) 48 (96%) 50 (100%)

Personal Protective Equipment (PPE)

Yes 0 (0%) 33 (66%) 33 (66%)
0.044*

No 2 (4%) 15 (30%) 17 (34%)

Total 2 (4%) 48 (96%) 50 (100%)

Water Puddle Contact

Yes 2 (4%) 15(30%) 17 (34%)
0.044*

No 0 (0%) 33 (66%) 33 (66%)

Total 2 (4%) 48 (96%) 50 (100%)

*Significance level at < 0.05 

Identification of Leptospira Bacteria in Livestock

Leptospiral DNA was detected in 3 out of 50 (6%) 
livestock and the environmental observation conducted 
by the researcher team found the 3 livestock cages have 

poor sanitation quality. 28 livestock cage out of 50 total 
cages observed (56%) were reported to have maintained 
good sanitation. There was a significant correlation 
between the presence of Leptospira bacteria in livestock 
with cages sanitation quality (p <0.05) (Table 2). 
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Table 2. Identification of Leptospira Bacteria in Livestock

Sanitation of Cage

Leptospira in Livestock

Total p

Positive Negative

Good 0 (0%) 28 (56%) 28 (56%)

0.04*

Poor 3 (6%) 19 (38%) 22 (44%)

Total 3 (6%) 47 (94%) 50 (100%)

*Significance level at <0.05 

Correlation of Human Leptospirosis and the Presence of Leptospira bacteria in Livestock

There was a significant correlation between human leptospirosis incidents with the presence of Leptospira 
bacteria in their livestock (p=0.005). Out of the two participants who had been diagnosed with Leptospirosis positive, 
one of them had their livestock been contaminated by Leptospira bacteria (Table 3). 

Table 3. Correlation Leptospirosis with Existence of Leptospira in Livestock

Leptospira in Livestock
Leptospirosis Cases

Total p
Positive Negative

Positive 1 (2%) 2 (4%) 3 (6%)

0.007*Negative 1 (2%) 46 (92%) 47 (94%)

Total 2 (4%) 48 (96%) 50 (100%)

*Significance level at <0.05 

This study reveals that Leptospiral DNA presences 
both in human blood serum and animal urine samples 
around husbandry area in Ngrayun sub-district, 
Ponorogo, even though it was in small prevalence. 
Infection to human might occurs indirectly with livestock 
as maintenance host exacerbated by influencing factors 
such as climate, population density and contact intensity 
with the animals. Moreover, domestic and dairy cattle 
were recorded able to harbour number of serovars.

The age group of participants was not significantly 
correlated with the leptospirosis incident. It was showed 
that the participants who contracted leptospirosis were 
in the age group of 45-55 and >55 years old, which is 
in the productive age. This result is linear with a study 
in farming community in Brazil showed that the mean 

age was not significantly different between seropositive 
and negative subjects19,20,21. Nevertheless, age factor 
remains a risk factor for leptospirosis because farming is 
generally only done during the productive age. Previous 
study reported that patients who had positive leptospirosis 
in older age are at a higher risk for severe course and 
unfavorable outcomes. The group of men aged 50-59 
years have a death risk 3.7 times in death greater than 
other age groups22. This finding is supported by study in 
Japan and Korea that found Leptospirosis cases among 
age group above 40 as the highest incidence Briefly, age 
and gender can be a specific risk factors in the incidence 
of fatality in patients with leptospirosis. 

The PCR test showed that two farmers were positive 
with leptospirosis and there is significant correlation 
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between occupation and leptospirosis incident (p <0.05). 
This result magnifies that occupation and human activity 
as risk factors for the incidence of Leptospirosis case. 
The farmers most probably were exposed to the bacteria 
while working on farms. Furthermore, they have been 
continuously contacted with water and soil that has 
the potential to carry bacteria into their skin. The risk 
becomes even greater if the farmer has an open wound 
on the skin. The results of another study indicated that 
some occupations have a greater risk of being infected 
with Leptospira pathogen bacteria as their jobs require 
them to always be in contact with many animals 
such as scientists, laboratory staff, milking workers, 
veterinarians, and abattoir workers9,23. Agricultural 
workers are classified as at risk for Leptospirosis as 
well as other workers such as paddy field workers, fruit 
farmers and harvesters24. Until recently, Leptospirosis 
is prevalent among poor farmers21 and agricultural 
workers or laborers25. Therefore, they must be given the 
understanding and awareness about the hazards of this 
infectious disease26. Aside from public education and 
health promotion, well-developed infrastructure of water 
treatment seems to be able to reduce the risk within rural 
area and agricultural setting like what have been done 
in Japan that make their Leptospirosis incidence was 
significantly lower than Korea.

In this study, PPE usage and water contact variables 
were significantly correlated with leptospirosis incident. 
As observed during this study, farmers who were found 
positive with leptospirosis mentioned that they did not 
use personal protective equipment (PPE) especially 
boots and gloves due to uncomforted and disturbed 
while working. This finding is similar to the study 
on fruit collectors in Malaysia, it was shown that the 
practice of using PPE that did not meet the standards led 
to the discovery of Leptospira bacteria in their bodies27. 
The researcher team made observation and noticed that 
participants who stated that every time they were in 
contact with water and feet buried in mud showed never 
used boots. 

Conclusion

The leptospirosis infection presences in both humans 
and animals in Ngrayun sub-district is correlated with 
poor sanitation and inconsistent use of PPE. Public 
education regarding the hazard of the bacterial infection 

within domestic and husbandry setting is pivotal, 
therefore the local health authority needs to increase 
public awareness about personal hygiene and sanitation 
among the rural communities. 
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Abstract

Introduction: Early diagnosis of sepsis is important to reduce the mortality and morbidity. A marker for 
diagnostic, stratifying, prognostic, and treatment evaluation of sepsis is utmost important.This study aimed 
to evaluate the potency of procalcitonin (PCT) as a diagnostic marker in sepsis patients.

Material and Methods: A case-control was conducted at Intensive Care Unit of Adam Malik Hospital, 
Medan, Indonesia.Patients diagnosed with sepsis as well as healthy individuals, matched gender and 
age with the sepsis patients, were included. The levels of PCT were measured by the semi-quantitative 
immunochromatographic method and were categorized into four: <0.5 ng/ml, ≥0.5-<2 ng/ml, ≥2 - <10 ng/
ml, and ≥10 ng/ml. In addition to PCT, leukocyte count, hemoglobin level, and erythrocyte sedimentation 
rate (ESR) were also measured. 

Results: The mean of leukocyte count was significantly higher in sepsis group than control (18.89±7.40x103/
μlvs.8.33±1.30x103/μl, p<0.001). The mean ESR in case group was significantly higher (31.09 mm/hour) 
than in control group (10.45 mm/hour) with p<0.001. In contrast, the mean hemoglobin level in sepsis patients 
was significantly lower than in controls, 9.84±1.91 gr/dl and 14.48±1.68, respectively with p<0.001. PCT 
level in all healthy individuals (100%) was <0.5 ng/ml; while within the sepsis group, 2 (15.4%) had PCT 
level less than 0.5 ng/ml, 5 (38.5%) was >2 ng/ml, and 6 (46.1%) was >10 ng/ml. No significant difference 
was found on PCT level when stratified by the severity of sepsis (p=0.524). Spearman’s correlation test 
suggested there was significant and strong association between PCT and leukocyte level (r=0.588, p=0.034). 

Conclusion: Our data suggest that PCT could be a potential diagnostic marker of sepsis. Further studies are 
needed to understand optimal use of PCT in combination with other markers for early diagnosis of sepsis. 
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Introduction

Sepsis is one of the leading causes of mortality and 
morbidity, even with the advanced medical care available 
today. Around 18 million new sepsis cases reported 

annually with 30-50% mortality rate worldwide1. 
Bacteria are the most common cause of sepsis, although 
other microbes such as virus, fungi, and parasites could 
also cause sepsis2. As sepsis is associated with high 
mortality rate, early diagnosis and prompt therapy is 
crucial in its management. However, diagnosis of sepsis 
might be challenging because the signs and symptoms 
may overlap with other conditions such asburn, trauma, 
pancreatitis, transplant rejection, and autoimmune 
diseases3. 

Much effort is being placed on the study of 
biomarkers that able to detect sepsis at the early phase 
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to decrease mortality and morbidity4. Erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) 
are two commonly used biomarkers of sepsis; however, 
ESR and CRP are unable to distinguish sepsis from 
systemic inflammatory response syndrome (SIRS) and 
are more accurate as markers of inflammation rather 
than infection2, 4. Complete blood count (CBC) includes 
leukocyte count and hemoglobin level are also proposed 
as diagnostic markers of sepsis5-8; however, CBC alone 
was not a strong predictor of sepsis as it is influenced by 
many factors.Procalcitonin (PCT) has shown enormous 
potential as a biomarker of sepsis as it could identify 
sepsis, assess severity of the illness and guide antibiotic 
management9-11. 

PCT is a 116 amino-acid peptide precursor of 
calcitonin and is part of the inflammatory response in 
sepsis4, 10. In healthy subjects, the PCT level is very low 
(0.05 ng/mL)2. PCT level increases rapidly between 2 
and 6 hours after infection, reach the peak between 12 
and 48 hours, and returns to normal range (<0.05ng/mL) 
within very short time period2, 10, 12. The level of PCT 
is elevated during bacterial infection10, significantly 
increased in patients with bacteremia13, but low in viral 
infection4. 

PCT has been proposed as a reliable marker for 
diagnostic, stratifying, prognostic, and treatment 
evaluation of sepsis10, 11, 13, 14. However, previous 
studies reported that elevated PCT levels was observedin 
patients with autoimmune disorders15, trauma16, cardiac 
arrest17, surgery18, burns19 and pancreatitis20. The 
contrasting reports leave the role of PCT as a biomarker 
for sepsis remains undefined. The present study aimed 
to assess the levels of PCT as a diagnostic biomarker 
of bacterial-caused sepsis in patients hospitalized at the 
intensive care unit. 

Materials and Methods

Study design and patients

Sepsis patients hospitalized at the Intensive Care 
Unit ofAdam Malik Hospital, Medan, Indonesiawere 
included. Sepsis patients were diagnosed based on the 
criteria from the American College of Chest Physicians 
(ACCP) 21and the Society for Critical Care Medicine 
(SCCM) Consensus Conference on Standardized 
Definitions of Sepsis22. As control group, healthy 

population whose gender and age were similar to the 
sepsis patients were also recruited. According to the 
severity, the patientswere categorized into sepsis, severe 
sepsis, and septic shock based on ACCP21 and SCCM 
Consensus Conference on Standardized Definitions 
of Sepsis22. Sepsis patients with hemoglobin <5g/dl, 
pancreatitis, thyroid carcinoma, or sepsis due to fungal 
infection were excluded from the study, given that 
PCT elevations might be found in these conditions. In 
addition, this study also evaluated the level of leukocyte, 
hemoglobin, and ESR. 

Study procedure

Peripheralblood sample was taken within 24 h after 
the patientswere diagnosed with sepsis or septic shockfor 
the measurement of PCT, leukocyte, and hemoglobin 
levels, and ESR. The levels of PCT were measured 
by the semi-quantitative immunochromatographic 
method using a diagnostic kit (BRAHMS Diagnostic 
GmbHImmunoassay, Henningsdorf, Germany). The 
result was interpreted by comparing the color scale 
after 30 minutes of incubation. Color density is in 
accordance with PCT concentration in the sample and 
was categorized into four categories: 1st category: PCT 
<0.5 ng/ml; 2ndcategory: 0.5 ng/ml ≤ PCT <2 ng/ml; 3rd 
category: 2 ng/ml ≤ PCT <10 ng/ml; and 4th category: 
PCT ≥10 ng/ml. 

Complete blood examination was conducted using a 
Cell Dyne® 3700 and peripheral blood morphology was 
identified from blood film with Giemsa staining. ESR 
examination was carried out using Westergren method. 

Data Analysis

A chi-square test was employed to assess the 
difference of PCT concentration based on severity 
of sepsis. Independent student t-test was used to 
compared the leukocyte level between sepsis and control 
group,while Anova was used to assess the association 
between leukocyte level and ESR,and severity of sepsis. 
Spearman’s correlation test was used to assess the 
correlation between leukocyte and PCT as well as ESR 
and PCT in sepsis group. 

Results

In the present study, 13 sepsis patients were enrolled 
and nine healthy individuals whose gender and age were 
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similar with cases were included as the control group. 
Out of total sepsis patients, 8 (61.5%) were male while 
4 (44.4%) from control group were male(Table 1). 
The gender was not significantly different between two 
groups (p>0.05). 

The means of leukocyte level was significantly 
higher in sepsis group than control (18.89±7.40x103/
μlvs.8.33±1.30 x103/μl, p<0.001) (Table 1). The mean 

ESR in case group (31.09 mm/h) was significantly 
higher than in control group (10.45 mm/h), p<0.001. In 
contrast, mean hemoglobin level in sepsis patients was 
significantly lower than in control group, 9.84±1.91 gr/
dl and 14.48±1.68, respectively, p<0.001. PCT level in 
all controls was <0.5 ng/ml, while in case group was 
>0.5 ng/ml. Within the sepsis group, 2 (15.4%) had PCT 
level >0.5 ng/ml, 5 (38.5%) had PCT level >2 ng/ml, and 
6 (46.1%) had PCT level >10 ng/ml (Table 1). 

Table 1. Characteristics of sepsis cases and control group 

Variables Control (n=9) Case (n=13) p-value

Gender (n, %) 0.428

 Male 4 (44.4%) 8 (61.5%)

 Female 5 (55.6%) 5 (38.5%)

Leukocyte (x103/μl), (mean ± SD) 8.33±1.30 18.89±7.40 <0.001

ESR (mm/hour), (mean) 10.45 31.09 <0.001

Hemoglobin (gr/dl), (mean ± SD) 14.48±1.68 9.84 ± 1.91 <0.001

PCT (ng/ml), (n, %) NA

> 10 0 (0.0%) 6 (46.2%)

> 2 0 (0.0%) 5 (38.5%)

> 0.5 0 (0.0%) 2 (15.4%)

< 0.5 9 (100%) 0 (0.0%)

When stratified by the severity of sepsis, no significant difference was found on PCT level (p=0.524) (Table 2). 

Table 2. PCT level and severity of sepsis

PCT (ng/ml)
Sepsis Severe sepsis Septic shock

p value
n % n % n %

>10 2 15.4 1 7.7 3 23.1

0.524
>2 3 23.1 1 7.7 1 7.7

>0.5 2 15.4 0 0.0 0 0.0

Total 7 53.8 2 15.4 4 30.8
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Spearman’s correlation test was conducted to 
evaluate the correlation of PCT-leukocyte and PCT-
ESR in sepsis patients. There was significant and strong 
association between PCT and leukocyte level (r=0.588 
and p=0.034). No significant association was found 
between PCT level and ESR in sepsis patients (r=0.323, 
p=0.281). 

Discussion

The present study evaluated the potency of PCT 
as marker to diagnosis the sepsis by comparing its 
level between sepsis patients and healthy individuals. 
This study found that the means of leukocyte level 
was significantly higher in sepsis patients than heathy 
individuals. The number of leukocyte increases in 
response to acute infection, trauma, or inflammation, 
and dramatically increases in sepsis, made leukocyte 
the most commonly used parameter to investigate 
the infection5. However, a previous study reported 
that patients with sepsis might present with either 
leukocytosis or leukopenia, made leukocyte count alone 
less reliable as a marker of sepsis6. Therefore, leukocyte 
count has to be carefully interpreted in the context of the 
clinical situation and used together with other markers 
such as PCT for a correct diagnosis. 

This study also found the mean ESR in sepsis group 
was significantly higher than in non-sepsis group. This 
study was different from a previous study that found no 
significant difference in serum CRP, ESR, and leukocyte 
between sepsis patients and non-sepsis patients although 
elevated PCR was observed in sepsis patients23. 
However, our finding support a previous study that 
found higher level of average ESR along with PCT, 
CRP, and leukocyte in septic patients24. A previous 
study also showed that the use of ESR in conjunction 
with PCT and ESRincreased the predictive value of PCT 
in the diagnosis of bacteremia and sepsis25. 

Our study indicated that mean hemoglobin level in 
sepsis patients was significantly lower than in healthy 
individuals. Anemia is a common problem observed 
in patients with sepsis, due to several underlying 
mechanisms such as decreased erythrocyte production 
induced by systemic inflammatory response, pre-existing 
chronic anemia, and increased erythrocyte destruction 
due to hemolysis and bleeding7, 8. 

Our study found PCT level in sepsis groupwas 
higher than in control groups. The level of PCTincrease 
rapidly within 6 hours after bacterial infection and reach 
its peak within 48 hours2, 10, 12.The actual mechanism 
of increased PCT production in patients with bacterial 
infection-associated sepsis is not known, but it is 
assumed that bacterial lipopolysaccharides and sepsis-
released cytokines modulate the liver and peripheral 
blood mononuclear cells to produce PCT2. The finding 
of the present study supportsthe previous studies 
that suggested elevated PCT as a diagnostic marker 
of sepsis9-11, 13. A study showed that PCT is the most 
reliable diagnostic marker for sepsis, with the sensitivity 
and specificity of 89% and 94% respectively13. 

This study found no different of PCT level based on 
severity of sepsis. This is different from previous studies 
that suggested the elevated PCT level was significantly 
associated with the severity of sepsis10, 26-29. A previous 
study showed that PCT is the most reliable diagnostic 
marker for sepsis, with the sensitivity and specificity of 
89% and 94% respectively13. PCT demonstrated better 
diagnostic value than CRP as it had significantly higher 
specificity (90% vs. 56%) and could clearly distinguish 
viral and bacterial sepsis10, 24. A statistically significant 
association between elevated PCT level and the severity 
of sepsis as determined the development of septic shock 
was also reported in previous studies10, 26-28, making it 
useful for predicting the severity of sepsis. A previous 
study showed that PCT levels were higher in non-
survivors of sepsis than in survivors10, and elevated PCT 
levels was strongly associated with all-cause mortality 
in sepsis patients14, shown its potential as a prognostic 
biomarker. Compared to CRP, PCT levels increase more 
rapidly and returns to normal range faster, which make 
it a better biomarker for evaluating treatment response 
in sepsis patients11. In addition, the levels of PCT are 
not affected by the administration of anti-inflammatory 
therapy such as glucocorticoids, demonstrating its 
superior diagnostic accuracy when compared to other 
sepsis biomarkers4. 

Interestingly, our data found that a significant 
association between PCT and leukocyte level. A 
previous study reported a significant correlation between 
PCT and leukocytein sepsis patients aged more than 70 
years, but not in younger patients30. PCT when combine 
with leukocyte showed better diagnostic and prognostic 
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power as a sepsis biomarker23, 30. 

This study, however, is subject to some limitations. 
First, this study measured only the initial PCT value, 
and did not measure serial values. Given that PCT levels 
change by time, a change in PCT value as opposed to 
a single value may be stronger as a predictor of sepsis. 
Second, the relatively small sample made the results of 
this study could not be generalized. A study with bigger 
sample size is warranted to better elucidate the potential 
of PCT as a marker of sepsis. Despite of the limitations, 
this study has elaborated the role of PCT as a diagnostic 
marker of sepsis. 

Conclusion

Elevated PCT level was found in sepsis patients, 
suggesting its potential as a diagnostic biomarker 
of sepsis. In conjunction with PCT level, this study 
also found that leukocytosis, longer ESR, and anemia 
prevalentamonghospitalized patients with sepsis. A 
combination of biomarkers might be more useful in 
early diagnosis of sepsis; however, further investigation 
is warrant. 
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Abstract

Background: Cutaneous Adverse Drug Reaction (CADR) is a frequent problem in clinical practice since 
there were new drugs or drug misuse, which leads to high morbidity and mortality rate. It is often difficult to 
determine the offending drug only from the history. Provocation test, intradermal test or skin prick test are 
of significant value, but having higher risk to re-precipitate life-threatening reaction. Drug patch test (DPT) 
is a test, which is performed to CADR patient to determine the culprit drug. The main advantages of DPT 
are, it gives rarely adverse reaction and any commercialized form of drugs can be used.

Methods: This is a retrospective study, aimed to analize the clinical relevance between anamnesis and DPT 
result in patient with history of CADR. All patient, who were performed with DPT in one year period in Dr. 
Soetomo General Academic Hospital Surabaya Indonesia, were evaluated in this study. 

Results: There were 14 patients with history of CADR, who performed DPT; consist of 7 maculopapular 
eruption cases, 4 Stevens-Johnson Syndrome (SJS) cases, 1 Fixed Drug Eruption (FDE) case, 1 Acute 
Generalized Exanthematous Pustulosis (AGEP) case and 1 Drug Reaction with Eosinophilia and Systemic 
Reaction (DRESS) case. There were 9 patients (64.3 %), who got positive result of DPT. The relevance 
between anamnesis and positive result of DPT were shown in 8 patient (88.9%) of 9 patient with positive 
DPT result. 

Conclusion: DPT has important role in identifying the culprit drug in CADR, especially when multiple 
drugs are involved. 

Keywords: CADR, drug patch test, clinical relevance

Introduction 

Definition of adverse drug reaction (ADR) from 
World Health Organisation (WHO) is an unexpected 
response to drug, that occured in human normal dose. 
The incidence of ADR in the hospital was 6.5%, and 
the mortality rate was 2%. The most common ADR is 
cutaneous adverse drug reaction (CADR) (30-45%), 
which 2-7% of them was severe reaction (severe 
CADR). Study in Dermatology and Venereology Ward 
Dr. Soetomo Hospital showed that the highest frequent 
offending drug groups was antibiotic. Severe CADR 
gave high morbidity, in United States of America it 
became one of the most common causes of death.1–3

A study in Singapore showed that ADR in ward 
occured in 202 from 90.910 patient in 2002, the most 
common from was CADR (95.7%). Other study in 
China showed the risk of severe CADR was 0.03/1.000 
patients (0.02/1.000 patients in SJS, and 0.01/1.000 in 
erythroderma and DRESS).4,5 

CADR is a frequent problem in clinical practice 
since there were new drugs or drug misuse, which leads 
to high morbidity and mortality rate. It is often difficult 
to determine the offending drug only from the history. 
Provocation test, intradermal test or skin prick test are 
of significant value, but they are having higher risk to 
re-precipitate life-threatening reaction. Drug patch test 
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(DPT) is a test, which is performed to CADR patient, 
using suspected drug materials to determine the culprit 
drug.6,7

A study by Damayanti et al showed the incidence of 
severe CADR (SCADR) at dr. Soetomo Hospital ward 
was 14 patient in 2015; consist of 10 SJS cases, 2 TEN 
cases and 2 AGEP cases. Other study by Anggraeni et 
al showed the incidence of CADR at Dermatology and 
Venereology Outpatient Clinic Dr. Soetomo Hospital 
Surabaya in 2015 was 87 from 17.871 patient (0.48%); 
consist of maculopapular eruption (56.32%), SJS/TEN 
(17.24%) and FDE (17.24%).8,9

After DPT procedure, relevance analysis between 
anamnesis and DPT result should be done to make 
the conclusion and the next management of CADR. 
There are still a few literature discussing the clinical 
relevance in DPT.6,7 This study evaluates the clinical 
relevance between anamnesis and DPT result in patient 
with history of CADR. This study was a retrospective-
descriptive study, collecting secondary data from 
medical record of DPT procedure in CADR patient in 
one year in Dermatology and Venereology Outpatient 
Clinic Dr. Soetomo General Academic Hospital. 

Methods

This study was a retrospective study, that evaluated 
the positive relevance of DPT result in patients with 
history of CADR. The data was taken from the medical 
record of CADR patients, who were performed with 
DPT. All patient, who were performed with DPT in one 
year period in Dr. Soetomo General Academic Hospital 
Surabaya Indonesia, were evaluated in this study. This 
research has been approved by Ethical Committee of 
Dr. Soetomo General Academic Hospital Surabaya 
Indonesia (623/Panke.KKE/X/2017). 

Results

The distribution of CADR cases in one year 
period showed, that CADR cases in Dermatology and 
Venereology Ward was 27 from 68 patients (39.7%), 
and CADR cases in Dermatology and Venereology 
Outpatient Clinic was 87 from 17.871 patients (0.48%). 
In this study, there were 14 patients with history of 

CADR, who performed DPT in one year period. The 
type of CADR consist of maculopapular reaction (7 
patient), SJS (4 patients), FDE (1 patient), AGEP (1 
patient) and DRESS (1 patient). From 14 patients, the 
most common age was in the range of 15-22 years old. 
(Table 1) (Table 2)

From 14 patients, the suspected drugs of CADR 
may consist of more than 1 drugs. The most common 
suspected drug were antibiotic (22 cases), such 
as ofloxacin, ethambuthol, dapsone, rifampicin, 
cefadroxil, ciprofloxacin, levofloxacin, cefixim, 
amoxicillin, erythromycin, ceftriaxone, cotrimoxazole, 
gentamycin, isoniazide, prazinamide; and NSAID (non 
steroid antiinflamation drugs) (19 incidences), such 
as mefenamic acid, natrium diclofenac, ketoprofen, 
paracetamol, piroxicam, acetaminophen, ibuprofen, 
antrain. The other suspected drug were anticonvulsan (5 
cases; consist of carbamazepine, clobazam, phenitoin), 
antihypertension (1 case; propanolol), and proton pump 
inhibitor (1 patient; omeprazol). 

From anamnesis, the most common underlying 
disease that made the patient consumed the suspected 
drugs were tuberculosis (4 patients), and common cold 
(3 patients). The other underlying diseases were pain, 
stomachache, hemifacial spasm, seizure, hyperthyroid, 
meningo-encephalitis and other infection condition. 
(Table 3) (Table 4)

There were 9 patients (64.3 %), who got positive 
result of DPT. The relevance between anamnesis 
and positive result of DPT were shown in 8 patient 
(88.9%) of 9 patient with positive DPT result. The most 
frequent type of CADR in this study was maculopapular 
eruption (50%), which had positive DPT relevance for 
ethambuthol, mefenamic acid, cefadroxil, paracetamol. 
SJS occured in 4 patients, which had positive DPT 
relevance for ciprofloxacin and carbamazepine. Other 
positive DPT relevance occured in FDE (1 patient, for 
mefenamic acid), AGEP (1 patient, for paracetamol), and 
DRESS (1 patient, for cefadroxil and propylthiouracil). 
From 8 patients who had positive DPT relevance, 
antibiotic and NSAID was the most frequent culprit drug 
that had positive DPT relevance (50%). 
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Table 1: Distribution of CADR cases 

Cases Number of patients

Ward
CADR 27 (39.7%)

Patients total number 68

Outpatient clinic
CADR 87 (0.48%)

Patients total number 17.871

Table 2: Distribution of patients’ age 

Age Number of patients (n=14)

<14 years old 3 (21.4%)

15-44 years old 7 (50%)

45-60 years old 3 (21.4%)

>60 years old 1 (0.07%)

Table 3: Distribution of CADR type

Type of CADR Number of patients (n=14)

Maculopapular eruption 7 (50%)

SJS 4 (28.6%)

FDE 1 (7.1%)

AGEP 1 (7.1%)

DRESS 1 (7.1%)

Table 4: Distribution of DPT result, and the relevance of DPT result 

DPT result
(n=14)

Positive result 9 (64.3%)

Negative result 5 (35.7%)

Relevance of DPT result

(n=9)

Positive relevance 8 (88.9%)

No relevance 1 (11.1%)

Discussion

CADR is a frequent problem in clinical practice, 
which leads to high morbidity and mortality rate. It is 
often difficult to determine the offending drug only from 
the history. Provocation test, intradermal test or skin 

prick test are of significant value, but they are having 
higher risk to re-precipitate life-threatening reaction.6,7

In this study, the most common underlying diseases 
in this study was tuberculosis (4/14 patients), that 
gave maculopapular eruption. All of them received 
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antituberculosis drugs, that may consist of ofloxacin, 
ethambutol, dapsone, rifampicin, ofloxacin, isoniazid 
or pirazinamide. An epidemiologic study in England, 
showed the incidence of CADR caused by antituberculosis 
drugs was 5.1% (occured in 67 from 1.371 patients, 
who received antituberculosis drugs). The frequency of 
CADR increased from 2.3% at the age 0-19 to 4.6% at 
the age 20-39, 7.1% for age 40-59 and tp 8.4% for those 
age 60 and over. Multidrug antituberculosis regimen 
is associated with many clinical patterns of CADR, 
ranging from mild and moderate, such as maculopapular 
exanthematous eruption, lechenoid eruption, FDE and 
urticaria, to severe form, such as AGEP, SJS/TEN. This 
is an importance warning for country who has higher 
occurance rate of tuberculosis infection.10,11

Some literatures showed, that anticonvulsan, 
antibiotic and NSAID were the most common etiologic 
drug in drug eruption. A study in China showed 
antibiotic, anticonvulsan and China traditional medicine 
were the most common etiologic drug.3,4

From 8 patients in this study, who had positive DPT 
relevance, antibiotic and NSAID was the most frequent 
culprit drug that had positive DPT relevance (50%). A 
study in dr. Soetomo Hospital ward in 2015, the most 
common suspected drug in SCADR was antibiotic and 
anticonvulsant (64.3% each). The suspected antibiotic 
in this study were cefadroxil (2 cases), ethambuthol 
(1 case), and ethambutol (1 case). Cefadroxil is one of 
cephalosporins drug group. Cephalosporins are among 
the most commonly-used antibiotics in the routine 
infections. It can cause a range of hypersensitivity 
reactions, from mild, delayed-onset CADR to life-
threatening anaphylaxis in patients with immunoglobulin 
E (Ig E)-mediated allergy.9,12

There were 9 from 14 patient (64.3%) that were 
performed for DPT, received NSAID after suffering 
from the underlying diseases (such as common cold, in 
order to relief the pain, and as antipiretic drugs). NSAID 
were mefenemic acid, natrium diclofenac, ketoprofen, 
ibuprofen, paracetamol, piroxicam, acetaminophen, and 
antrain. At Dr. Soetomo General Academic Hospital 
Surabaya, the incidence of CADR in 2015 caused by 
paracetamol and mefenamic acid as one of NSAID group 
were the highest rate after amoxycillin (18.39% for 
paracetamol and 14.94% for mefenamic acid). A study 

by Damayanti et al, at Dr. Soetomo General Academic 
Hospital Surabaya in 2015 showed, that paracetamol 
was the most common etiologic drug (50%).8,9 

Borges et al in 2010 showed that prevalence of 
drug eruption caused by NSAID was 21-25% from all 
ADR cases. NSAID were consumed as therapy of pain, 
fever or inflamation. Many people consumed NSAID, so 
that NSAID is one of the most common etiologic drug 
in CADR. NSAID can caused acute reaction (such as 
urticaria or angioedema) or delayed reaction. Delayed 
reaction occured more than 24 hours after NSAID 
exposure (as monotherapy or NSAID multiple cross 
reaction), such as maculopapular eruption, FDE, SJS, 
TEN, or AGEP.13–16

Important management of CADR after the 
emergency and the eruption was managed, is performing 
procedure to determine the etiologic drug of the reaction. 
Drug Patch Test (DPT) is patch test performing in CADR 
patients, by applying the Finn chamber in the skin, and 
evaluating the localized reaction in the skin. The drug 
or agent can be made from solution, powder or from the 
active form of drug, which was powdered. The agent 
should be applied in the skin (usually at the upper back 
area). The media of the agent was petrolatum, water 
or alkohol. The result of DPT was evaluated on the 48 
hours, 72 hours, and if the result was still negative, it can 
be evaluated on th 7th day.6,17 

DPT was indicated for type IV hypersensitivity 
(delayed type hypersensitivity) CADR. The morfology 
was exanthematous, blistering or pustular eruption. DPT 
was recommended especially in AGEP, maculopapular 
exanthematous reaction, DRESS, lichenoid drug 
eruptions, photosensitivity, erythroderma, and FDE.17 

In this study, the positive result of DPT was 9 from 
14 patients (64.3%). The relevance between anamnesis 
and positive result of DPT were shown in 8 patient 
(88.9%) of 9 patient with positive DPT result. The most 
frequent type of CADR in this study was maculopapular 
eruption (50%), which had positive DPT relevance for 
ethambuthol, mefenamic acid, cefadroxil, paracetamol. 
From 8 patients who had positive DPT relevance, 
antibiotic and NSAID was the most frequent culprit 
drug that had positive DPT relevance (50%). Positivity 
of DPT result in CADR is 7.5-54%, depends on patients 
selection, type of CADR, and suspected drugs. Patients 
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selection consists of age, genetic, history of allergy, or 
immunological status. The celullar immunity response 
in HIV patient with low CD4 level decreased, and gave 
false-negative DPT result. Sensitivity of DPT is high 
for maculopapular eruption, and AGEP, but it is low 
for urticaria, SJS, TEN, or vasculitis). Sensitivity of 
DPT is high for CADR caused by diltiazem, abacavir, 
betalactam antibiotics, anticonvulsan, tetrazeam, 
and pseudoephedrine. The sensitivity of DPT also 
depends on the rute of administration, duration, dose, 
macromolecules size and hapten of the drugs.6,7

Negative result of DPT in CADR occured in 30-
50%. Negative result of CADR may be caused by drug 
metabolite which did not appear after procedure (drug 
metabolite appeared after the drug was metabolized in 
the liver), no immunological involvement, low drug 
bioavaibility or low drug penetration in DPT. Besides, the 
body's response to drug administration is also influenced 
by age, hepatic function, kidney function, pregnancy, 
presence of viral infections, drug/food interactions, 
immunosuppression, comorbid factors, and lifestyle, 
which can change over time in an individual. Genetic 
polymorphisms may play a role in the function or gene 
expression in pharmacokinetics and pharmacodynamics. 
Genetic polymorphisms can determine changes in gene 
expression or gene function that affect the immune 
response, such as the Human Leukocyte Antigen (HLA) 
gene, which forms a specific type of immunological 
system-mediated drug eruption.7,17,18 

The negative result of DPT did not exclude the 
possibility of hypersensitivity reaction in CADR. If the 
DPT result was negative, other examination such as drug 
provocation test should be considered.

Conclusion

DPT has important role in identifying the culprit 
drug in CADR, especially when multiple drugs are 
involved. The main advantages of DPT are that it can 
be done without hospital surveillance because it gives 
rarely adverse reaction and any commercialized form of 
drugs can be used. Relevance analysis between DPT and 
anamnesis should be done to make the conclusion and 
the next management of CADR. 
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Abstract

The study was conducted to identify the effect of growth regulators “Match and Dimilin” using different 
concentrations on the incomplete life stages of the house fly, and calculating the percentages of egg 
hatching, incapability of larvae pupation and emergence of adult insects in laboratory conditions. All the 
concentrations showed different percentages in their effect on the life stages of the insect, whereas the effects 
were increased with the exposure rate increasing. However, the hatching rate for eggs in the concentration of 
(1000) mg/l reached to (0.00%) for the Match growth regulator, while it reached (20.50%) for the Dimilin 
regulator at the same concentration. In the larval stages, the percentage of larvae that reached the pupa phase 
in concentration of (1000) mg/l for both growth regulators was (0.00%), while the emergence rate of adults 
for the same concentration was reached in growth regulators Match and Dimilin for (25.33%) and (10.33%) 
respectively.

Key words: Dimilin, Match, Growth regulators, Musca domestica. 
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Introduction

One of the most important slow-acting toxic 
substances used in the baited system is Insect Growth 
Regulators (IGR), as these compounds affect the 
formation of the body wall, specifically the cuticle layer, 
as this leads to the death of the insect.

The use of growth regulators has increased 
recently, because it is not toxic to humans and has good 
effectiveness in eliminating insects through its effect on 
the development of the insect, and it is now one of the 
important techniques that are used within the integrated 
control of a group of harmful insects with a wide 
economic impact (1) . Moreover, growth regulators may 
be used by mixing them with other pesticides to increase 
its efficiency, as insects that are able to resist the effect 
of the pesticide and exceed the control process may be 
unable to complete their life cycle due to incomplete 

growth or lack of sexual attainment due to the defect 
resulting from exposure to the effect of the growth 
regulator (1). 

However, the use of a Match growth regulator 
within the Curacron pesticide increased the effect of 
the pesticide and increased the killing rate (2). Most of 
the methods used to control the house fly either have a 
limited effect or lasts for a certain period, and then end as 
a result of the development of resistance to insects, and 
thus make their use ineffective in elimination of the insect 
(3). Nevertheless, growth regulators are used in different 
proportions and have shown a high level of effectiveness 
in reducing the reproduction and spreading of treated 
insects. These substances have the advantage of being 
effective at low concentrations of biological activity by 
causing high killing rates of treated insects, and this is 
an important advantage from an environmental point of 
view (4). Yet, a group of laboratory experiments were 
conducted to show the effect of growth regulators on the 
life roles of the house fly insect. Different concentrations 
of the growth regulator were used, and concentrations of 
the chitin formation inhibitor (Buprofezin) were used, 
and good results were shown in reducing the effect of 
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insects.

The present research aims to study the effect of 
growth regulators, Match and Dimilin, which are 
inhibitors of chitin synthesis (5) on the different stages of 
house flies Musca domestica Included: 1- Egg treatment, 
2- Larvae, and 3- Pupa. 

Methodology

This study was carried out in the laboratories of the 
Department of Biology, College of Science, University 
of Anbar, from March 2019 to July 2019, where insects 
were collected from garbage areas in the city of Ramadi-
Iraq and brought to the laboratory and were raised on 
a medium of organic materials and placed in cages of 
cloth with dimensions 20×20×20 cm and at laboratory 
temperature. However, the used growth regulators 
include: 

1. Growth Regulator 50 EC Match: It is a non-
systemic regulator produced by the Swiss company 
Syngenta that inhibits the synthesis of proteins, and 
affect the insect through the digestive system or through 
contact with the body of the insect and the active 
substance in it is Lufenuron, as the concentrations were 
used at 250, 500, 750, 1000 mg/l.

2. Dimilin 25 wp growth regulator: a non-
systemic insecticide that works by contact and intestinal 
toxins, inhibits the formation of chitin in the incomplete 
stages of the insect and stops the moulting process, 
called (Diflubenzuron 06F) or (Alsystin 480 SC), and 
the active substance in it is (Diflubenzuron 240), as the 
concentrations were used at 250, 500, 750, 1000 mg/l.

The study was conducted by using the spraying 
technique on the nutrient medium of the larvae and 
directly on the egg and pupa stages. Killing rates 
were corrected according to Abbott’s equation (6). 
Nevertheless, the research includes the following 
treatments:

1- Treatment of eggs:

20 eggs were isolated from eggs newly placed in 
the same food medium in which they were placed, with 
three replicates, in addition to the control treatment. 
Eggs were sprayed with a growth regulator with a small 
sprinkler while the control treatment was sprayed with 

water only, and the readings were taken for three days 
after the treatment. 

2-Treatment of larvae:

Twenty larvae were taken for each replicator in the 
second and third stages from the main culture medium 
and transferred to a nutrient medium immediately after 
spraying it with a growth regulator with three replicates, 
in addition to the control group. The data were taken 
daily for a week.

3- Treatment of Pupa:

Twenty pupae were taken from the newly pupa 
larvae in the main culture medium and were exposed to 
the growth regulator by direct spraying with the sprinkler 
with three replicates per growth regulator, in addition 
to the control treatment that was sprayed with distilled 
water and the resulted data were taken daily for a week.

Results and discussion:

The results of the interaction between increasing 
the concentration of the regulator and the duration of 
exposure showed a decrease in the hatching rates in eggs 
exposed to the effect of the growth regulator. In the case 
of exposing eggs to the effect of both growth regulator 
Match and Dimilin, the highest percentage of eggs 
hatching was at low concentrations of (250 mg/l) as it 
reached (70.33%) and (80.21%) for Match and Dimilin 
growth regulators respectively. While the percentage of 
hatching was (90.33%) in the control. Also, the lowest 
percentage of hatching appeared in the growth regulator 
at concentration (1000 mg/l), when it reached (0.00%). 
Table No. (1) shows the growth after exposing the eggs to 
the effect of the treatment and at different concentrations. 
However, Ali and Watson (7) stated that Trigard growth 
regulator had a clear effect on hatchability, and that this 
effect increased with concentration increasing.

The results showed that the use of high concentrations 
of the regulators led to a significant decrease in egg 
hatching rate. The results indicated that inhibitors of 
chitin synthesis affect the average length of the growth 
stage, which increases in duration as the concentrations 
used increase. 
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Table (1): The percentages of hatching after exposing Musca domestica eggs to Match & Dimilin growth 
regulators at different concentrations 

Hatching PercentageConcentration mg/lGrowth Regulator

70.33%250Match

50.66%500Match

40.33%750Match

00.00%1000Match

80.21%250Dimilin 

60.66%500Dimilin

40.47%750Dimilin

20.50%1000Dimilin

90.33%Distilled waterControl

As for the larvae treated with a growth regulator 
(Table 2), the percentage of larvae that reached the pupal 
stage after ten days of treatment was the highest possible 
in the low concentrations as it reached (95.21%) at a 
concentration of 250 mg/l for Match growth regulator 
that reached (80.21%) at the same concentration using 
Dimilin growth regulator.

When the larvae were exposed to an inhibitor of 
chitin formation, the results of the interaction between 
the inhibitor concentration and the duration of the 

treatment showed an increase in mortality rates and the 
highest rate of killing in larvae. However, after 10 days of 
treatment, the number of larvae still alive or that reached 
the pupal stage was 00.00% at the concentration of 1000 
mg/l using both Match and Dimilin growth regulators. 
The effect of the growth regulator in stopping the 
synthesis of proteins and chitin has led to the inability to 
shed larvae, develop, and then die over time, and this is 
what Farkas and Ap, (8) confirmed that growth regulators 
work to stop the shedding of insects and thus their death.

Table (2): The percentages of pupation and emergence of adults of Musca domestica after exposure to 
growth regulators Match & Dimilin at different concentrations

Emergence of Adults from pupae 
Percentage

Larval pupation PercentageConcentration mg/lGrowth Regulator

85.82%95.21%250Match

50.12%60.42%500Match

50.12%25.33%750Match

25.33%00.00%1000Match

80.66%80.66%250Dimilin 

40.21%45.21%500Dimilin

25.50%40.47%750Dimilin

10.33%00.00%1000Dimilin

85.66%90.50%Distilled waterControl
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The most effective method to control insects is 
Larviciding, involve the use of both chemical insecticides 
and the insect growth regulators (IGR) in controlling 
larvae of various insect pests (9). As for the percentages 
of pupation and adult’s emergence, the study showed a 
decrease in the percentages of pupa formation with an 
increase in the concentration of the growth regulator. The 
rate of pupation and emergence of adults resulting from 
the treatment of Match growth regulator was 25.33% at 
the concentration of 1000 mg/l, while the lowest level 
of emergence of adults at the same concentration of 
Dimilin growth regulator was10.33%. It was reported 
by Msangi et al, (5) that the growth regulator, Dimilin, 
was the most efficient in causing losses of insects at a 
concentration of 1000 mg/l.

Furthermore, the effect of chitin formation inhibitor 
was also shown in the treated pupa, as the period of the 
pupal phase and the rate of deformed pupae increased, 
and the percentage of emergence decreased, and the 
lowest percentage of emergence was 25.33% and 10.33% 
at the concentration of 1000 mg/l in the Match and 
Dimilin growth regulators, respectively. Nevertheless, 
the effective effect of growth regulators may lead to 
stopping the formation of some parts of the body, which 
leads to the production of sterile individuals or unable to 
complete their life cycle, and this is what Gerry et al,(10) 
indicated when studying the control of house flies.
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Abstract 

The antioxidants can be used for protective in oxidative stress that is one of the important mechanisms 
of 2-methoxyethanol (2-ME)-induced testis toxicity. The current study was carried out to evaluate The 
protective effect of xanthone via Malondialdehyde (MDA) and Superoxide Dismutase (SOD) expression 
on mice Sertoli cell induced by 2-Methoxyethanolon the Sertoli cell number induced by 2-ME in mice. The 
study used 35 male mice divided into 5 groups: control group (mice were given daily with water purified 
by distillation); 2-ME group (mice were given daily with 2-ME 200 mg/kg BW orally once in a day for 35 
days); and the treatment group ( mice were given the xanthone 60 mg, 120 mg, and 240 mg/kg BW orally 
once in a day for 38 days, and on the 3th day, were given 2-ME 200 mg/kg BW one hour after the xanthone 
administration). After 38 days, the testis tissues were collected to evaluate the histological of Sertoli cell 
number, and also evaluated the immunohistochemical of MDA and SOD expression on Sertoli cell. The 
result showed that 2-ME administration significantly increased MDA expression, and decreased both SOD 
expression and the number of Sertoli cells. However, the treatment of xanthone significantly decreased MDA 
expression, and increased the expression of SOD of the Sertoli cell in the immunohistochemical. Xanthone 
also significantly increased the Sertoli cell number in histopathological evaluation. In conclusion, From the 
results of this study demonstrated that xanthone is able to protect Sertoli cell number in mice treated with 
2-ME through decreasing MDA and increasing SOD 
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Introduction 

2-Methoxyethanol has been reported to be used in 
paints, coatings, inks, cleaners, polishes, brake fluids 
and jet fuels and to find wide application as a solvent[1,2]. 
2-ME can be oxidized by Alcohol dehydrogenase to 
methoxyaldehyde (MALD); and MALD is rapidly 
oxidized by aldehyde dehydrogenase to 2-methoxyacetic 
acid (2-MAA) which is a stable and very toxic 
metabolite in the body of animals and humans[3]. It has 

been reported that 2-ME and its metabolites, 2-MAA, 
can cause disturbances in the testes and spermatozoa so 
can occur infertility[4,5,6]. 

The oxidative stress is an important mechanisms 
of 2-ME-induced testis damages via Reactive oxygen 
species (ROS) generation[5,6).Oxidative stress focuses 
the attention of worldwide researchers for its damaging 
effects on the body and also responsible for the death 
of a cell. Oxidative stress can occur when there is an 
imbalance between the generation of ROS and the 
scavenging capacity of antioxidants in the cells[7]. It 
has been reported 2-ME-induced overproduction of 
Reactive oxygen species (ROS) or free radicals such as 
superoxide ion (O2-), Hydroxyl radical (OH-) and Nitric 
oxide (NO) and consequently enhance lipid peroxida-
tion, impairment of antioxidant enzymes activities, 

DOI Number: 10.37506/ijfmt.v15i3.15741
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such as superoxide dismutase (SOD), Catalase (CAT) 
and Glutathione peroxidase (GPx) [8,9]. In addition, free 
radicals are highly reactive to membrane lipids, protein, 
DNA of spermatozoa cells, Leydig cells and Sertoli 
cells in the testes so occur oxidative damage in the cell 
membrane lipids, protein molecules, and DNA that can 
produce Malondialdehyde (MDA) [7,8]. 

Studies have revealed that antioxidants possess the 
abil ity of both preventing and curing the damage caused 
by the toxic effects of 2-ME that causes the generation 
of free radicals in the body[4,9]. It has been reported 
that antioxidants derived from plants such as Tribulus 
terrestris, Withania somnifera, Mucuna pruriens; 
Garcinia kola, and Garcinia mangostana can be used as 
protectors for spermatozoa and testicular cell damage due 
to 2-ME exposure[5,10,11,12]. Several studies have proven 
the pharmacological activity of xanthone which one of 
the active compounds contained in Garcinia mangostana 
as an antioxidant[13]. Xanthones are a natural chemical 
substance that is classified as polyphenolic compounds. 
Xanthones have an antioxidant effect because xanthones 
have a hydroxil group (OHˉ) that effectively binds to 
free radicals in the body[6,14,15]. The xanthones have 
a very strong antioxidant effect, therefore is needed 
research to prove that SOD expression have important 
role on xanthone to protect sertoli cells number due to 
exposure to 2-ME. 

Material and Methods

Experimental animals

Male BALB/c mice weighing approximately 25-
30 g (2-2.5 months) were obtained from Gadjah Mada 
University, Yogyakarta, Indonesia for experimental 
purpose. They were housed in plastic cages in an air-
conditioned room with a temperature maintained at 26 
± 2 oC and 12 h alternates light and dark cycles. The 
rats were given ad libitum with tap water and fed with 
standard commercial rat chow. 

Experimental design

The research used 35 male mice divided into 5 
groups: negative control (mice weregiven daily with 
water purified by distillation); positive control (mice 
were given daily with2-ME 200 mg/kg BW orally once 
in a day for 35 days); and the treatment group ( mice 

weregiven the xanthone 60 mg, 120 mg, and 240 mg/
kg BW orally once in a day for 38 days, andon the 3th 
day, were given 2-ME 200 mg/kg BW one hour after the 
xanthone administration).After 38 days, the testis tissues 
were collected to evaluate the histological of Sertoli cell 
number, and also evaluated SOD expression on leydig 
cell. 

Immunohistochemical examination 

For immunohistochemical studies, a LSAB System 
HRP (Dako, Carpinteria, CA), anti MDA and anti SOD 
monoclonal antibody (Abcam International, USA) 
were used. In brief[16], the sections were deparaffinized, 
after hydrated with decreasing alcohol concentrations 
and washed three times for 3 min each time in 0.01 M 
phosphate-buffered saline (PBS, pH 7.4) for heat-
induced epitope retrieval; the sections were boiled in 
citrate buffer (pH 6 or 9) in a microwave oven for . The 
sections were preincubated with 0.3% hydrogen peroxide 
in PBS and later incubated with MDA and SODantibody 
(1 : 100) by 90 min at room temperature. Slices were 
washed two times with PBS for 2 min followed by 
incubation with a secondary biotinylated antisera and 
then immersed in avidin–biotin peroxidase complex 
(LSAB System HRP, Dako, Carpinteria, CA) for 20 min 
at room temperature. The immune reaction resulted in 
the oxidation of the 3,3-diaminobenzidine by peroxidase 
(Liquid DAB, Dako, Carpinteria, CA) into an insoluble 
brown precipitate. Counterstaining with hematoxylin 
was performed after immunostaining. 

Histopathological examination:

The tissue of testis was fixed in a 10% neutral 
buffered formalin solution, embedded in paraffin and 
used for histopathological examination with hematoxylin 
and eosin (H&E) stain. 

Statistical Analysis

Data were presented as means ± standard deviation. 
Oneway ANOVA has carried post hoc test and 
the statistical comparisons among the groups were 
performed with an LSD test using a statistical package 
program SPSS version 17.0 (SPSS Inc, Chicago, USA). 
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Results 

Table 1 and Figure 1 showed the results of xanthone on the expression of MDA in against 2-ME-decreased 
Sertoli cell number. The administration of 2-ME on mice caused a significant increase in the expression 
of MDA in Sertoli cell number compared to the control group. Dose dependent of xanthone decrease the 

expression of MDA in Sertoli cell number. 

Table 1: Protective effect of xanthone on MDA expression in against 2-ME-decreased Sertoli cell number

Group
MDA in Sertoli 

(Mean ± SD)

Control group

2-ME group

Xanthone 60 mg/kg BW

Xanthone 120 mg/kg BW

Xanthone 240 mg/kg BW

2.87a ± 0.28

4.79b ± 0.37

4.69b ± 0.36

4.56c ± 0.65

3.54c ± 0.49

a,b,cDifferent superscript within each column differ significantly(P < 0.05) 

 Figure 1: Immunohistochemical study of xanthone on MDA expression (indicated by red arrows) on 
2-methoxyethanol-decreased Sertoli cell number. Control group (a); 2-methoxyethanol group (b); mice 

treated with xanthone 60 mg/kg BW; 120 mg/kg BW, and 240 mg/kg (c-e) 

Table 2 showed the results of xanthone in protective 2-ME-decreased Sertoli cell number. The administration 
of 2-ME on mice caused a significant decrease Sertoli cell number compared to the control group. The treatment 
xanthone increase Sertoli cell numberin a dose-dependent manner. 

Table 2: Protective effect of xanthonein against 2-ME-decreased Sertoli cell number

Group
Sertoli cell number

(Mean ± SD)

Control group

2-ME group

Xanthone 60 mg/kg BW

Xanthone 120 mg/kg BW

Xanthone 240 mg/kg BW

22.04a±2.47

13.07b±2.36

12.46b±2.07

13.56b±2.36

17.20c±2.03
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a,b,cDifferent superscript within each column differ 
significantly (P < 0.05) 

Table 3 and Figure 3 showed the results of xanthone 
on the expression of SOD in protective 2-ME-decreased 

Sertoli cell number. The administration of 2-ME on mice 
caused a significant decrease in the expression of SOD 
and Sertoli cell number compared to the control group. 
The treatment xanthone increase the expression of SOD 
and Sertoli cell numberin a dose-dependent manner. 

Table 3: Protective effect of xanthone on SOD expression in against 2-ME-decreased Sertoli cell number

Group
SOD in Sertoli cell

(Mean ± SD)

Control group

2-ME group

Xanthone 60 mg/kg BW

Xanthone 120 mg/kg BW

Xanthone 240 mg/kg BW

6.51a ± 0.53

3.89b ± 0.30

3.90b ± 0.34

3.96c ± 0.26

4.96c ± 0.39

a,b,cDifferent superscript within each column differ significantly (P < 0.05) 

Figure 3: Immunohistochemical study of xanthone on SOD expression (indicated by red arrows) on 
2-methoxyethanol-decreased Sertoli cell number. Control group (a); 2-methoxyethanol group (b); mice 

treated with xanthone 60 mg/kg BW; 120 mg/kg BW, and 240 mg/kg (c-e)
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Discussion 

2-methoxyethanol was consistently toxic to the 
male reproductive system in multiple species (mice, rats, 
guinea-pigs, rabbits and dogs) exposed by all routes of 
admin-istration (subcutaneous, dermal, oral or inhalation) 

[1]. Reproductive system is one of the main targets of 
2-MEtoxicity following exposure[2]. Therefore, there is a 
need for further detailedstudies with focus on underlying 
mechanisms by which 2-MEinduces reproductive 
dysfunction and male infertility. In the present study, 
we evaluated the protective mechanism of xanthone 
against the MDA and SOD expression changes in the 
Sertoli cell resulting from the administration of 2-ME 
in mice. The biochemical mechanisms decreased in the 
Sertoli cell number of 2-ME were studied by measuring 
the MDA expression and by screening the activities of 
primary antioxidant enzymes such as SOD expression in 
immunochemical studies. It also Sertoli cell number was 
investigated for histopathological studies. 

The current study showed that 2-ME administration 
significantly decreased the SOD and increased MDA 
expression. 2-ME also decreased the Sertoli cell number. 
2-ME-decreased Sertoli cell number have been attributed, 
at least in part, to toxicant-induced oxidative stress. 
It results suggest that 2-ME stimulates the formation 
of ROS, thus causing oxidative damage to Sertoli 
cell resulting in decrease of cell number. Long-term 
exposure to 2-ME increases MDA or lipid peroxidation 
and causes inhibition of SOD activity inducing oxidative 
damage in testicular cell[4,5]. The various toxic effects 
induced by 2-ME in biological systems have been linked 
to increased MDA or lipid peroxidation, as an early and 
sensitive consequences of 2-ME exposure. 2-ME toxicity 
leads to the generation of free radical damage by two 
separate pathways, including hydroperoxides, singlet 
oxygen, and hydrogen peroxides, evaluated by MDA 
expression as the final products of lipid peroxidation, 
and the direct depletion of antioxidant reserves[17]. The 
present investigation resulted in significantly increased 
of MDA expression in the Sertoli cell of 2-ME-treated 
mice in comparison to the control. This means that it 
increased the oxidative stress in the 2-ME-treated 
mice. Therefore, the significantlylower expression of 
MDA in the Sertoli cell of xanthone treated groups 
ascompared with the 2-ME group indicate attenuation 
of lipidperoxidation. It is known that 2-ME-induced 

oxidative stress and Sertoli cell damage could be caused 
by two mechanisms including increased generation of 
ROS and by causing direct depletion of antioxidant 
reserves[18]. Intense lipid peroxidation caused by 2-ME 
exposure may affect the mitochondrial and cytoplasmic 
membranes, causing more severe oxidative damage in 
the cell and consequently releasing lipid hydroperoxides 
into circulation which reflects the induction of oxidative 
stress[4]. The xanthone, which behaves as a powerful 
antioxidant and free radical scavenger, can decrease the 
MDA expression perturbed by 2-ME in mice Sertoli 
cell, as observed in this study. Treatment of mice with 
xanthone at a dose of 120 mg/kg BW and 240 mg/kg 
BW prevented the expression of MDA to rise when 
the mice were challenged with 2-ME. This means 
that xanthone minimized the toxic effect of 2-ME via 
its antioxidant activity. The antioxidant protective 
mechanism decreases the oxidative stress and scavenges 
the free radical responsible for the Sertoli cell damage 
and thus inhibit the lipid peroxidation as measured by 
MDA expresion. The findings of this study suggest that 
xanthone could attenuate oxidative stress by decreasing 
the lipid peroxidation (MDA expression) in the 2-ME-
treated Sertoli cell. A similar result has shown that 
antioxidants derived from plants such as Tribulus 
terrestris, Withania somnifera, Mucuna pruriens; 
Garcinia kola, and Garcinia mangostana enhanced 
theantioxidant status and inhibited lipid peroxidation in 
rats with2-ME induced testis injury[5,10,11,12]. 

SOD are important antioxidant enzymes. The 
enzyme SOD plays a vital role in protection from oxidant 
damage produced by ROS in terms of dismutation of 
highly toxic superoxide anion radicals into less toxic 
hydrogen peroxide, which is then neutralized into 
oxygen and water by catalase. Further, GPx catalyzes 
the reduction of lipid peroxides and hydrogen peroxide 
using glutathione to protect against accumulation of 
lipid peroxides and other oxidants, thereby preventing 
oxidant damage[9,16]. The observed reduction in activities 
of antioxidant defenses demonstrates the failure of the 
primary antioxidant system to act against 2-ME-induced 
oxidant stress. Therefore, the activities of SOD has 
been used to assess oxidative stress in cells[19,20]. In the 
present study, the activity of SOD in sertoli cell number 
was decreased by 2-ME treatment. This decreased SOD 
activities with 2-ME treatment is in agreement with 
previous studies. This suggested that 2-ME exposure 
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induced oxidative stress by inhibiting the activity of this 
antioxidant enzyme. Interestingly, the administration of 
xanthone increased the activities of SOD in the Sertoli 
cell of 2-ME-treated mice, which might be due to the 
ability of xanthone to reduce the accumulation of free 
radicals. xanthone acts as a scavenger for the oxygen-
derived free radicals, thus protecting from Sertoli cell 
damage[21,22]. 

The decrease in lipid peroxidation due to xanthone 
has been attributed to alterations in the antioxidant 
defense system which includes enzymes such as catalase 
(CAT), SOD and GPx which normally protect against 
free radical toxicity. The primary mechanism of action 
of xanthone may involve the scavenging of free radicals 
which can inhibit free radical formation[13,21]. It has been 
found a decrease MDA and an increase in the antioxidant 
enzyme parameters including SOD, CAT, and GPx in 
the plasma and tissue such as hearth, testis, and brain of 
animals that were administered xanthone[5,6,20]. 

Histopathological results demonstrating structural 
changes in testis tissue of 2-ME were reported by some 
researchers. In the present study, histopathological view 
of testis sections in the 2-ME treated group showed 
decreasing of the Sertoli cell number, as compared to the 
control group. The decrearesing were considerably mild 
in the groups treated with xanthone240 mg/kg. 

Conclusion

In conclusion, our results indicate that xanthone as 
antioxidant agent is able to increase Sertoli cell number 
in mice treated with 2-ME through decreased MDA 
expression, and increased SOD expression 
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Abstract

Securing healthcare workers and patients against the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection/transmission, require the development of new tools and methods. Several laboratories have 
started recently clinical trials to develop vaccines and drugs, however these solutions require more time to 
evaluate and validate them. 

As an alternative and in order to stop the spread of SARS-CoV-2 infection, our objective is to implement 
preventive and corrective actions to reduce the infectious/transmission risk of SARS-COV-2 during hospital 
retrocession, using the failure mode effect analysis (FMEA) method. The criticality of each failure mode 
was assessed by calculating the criticality index (CI). The obtained data showed 12 fault modes with a 
total criticality index (CI) of 480, two acceptable risks, four significant risks and six critical risks. Ten risks 
were identified as priorities (CI > 15): four related to patient reception, two related to personnel, two during 
dispensation, one related to the end of dispensation and the last related to traceability. These risks were 
corrected by improvement actions proposed by FMEA and then re-evaluated effectively.

This study assessed the feasibility and relevance of the use ofFMEA in the hospital retrocession dispensing 
process related to the infectious/transmission risk of SARS-CoV-2.

Finally, FMEA seems to be an effective method to reduce the infectious/transmission risk of SARS-COV-2 
during hospital retrocession.

Key words: FMEA, hospital retrocession, risk of infection, SARS-CoV-2, COVID-19, quality, security 
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Introduction

The coronavirus pandemic (COVID-19) has been 
spreading rapidly across the planet since January 2020. 

The World Health Organization (WHO) designated 
COVID-19 as a public health emergency of international 
concern on 30 January 2020 and considered it a pandemic 
on March 11,2020.1-3

After infection with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), incubation 
time varies from 5 to 14 days, and can be up to 22 days, 
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while the duration for doubling the number of cases is 
6.4 days.4,5Although more than 80% of patients have a 
mild form of the disease, with an estimated mortality 
rate between 2 and 3 %, elderly people or those suffering 
from associated diseases are particularly at risk of 
developing severe forms.6,7The same thing is applied 
to cancer patients who have a 39% risk of requiring 
invasive ventilation or death.8,9

In this context, the functional unit for the retrocession 
of products with special status of the pharmacy cluster 
of the military hospital Mohamed V of Rabat, actively 
participate in the provision of drugs to patients (with 
cancer, hepatitis, certain rheumatoid diseases and 
staturo-weight growth retardation), and the care-
delivery delays and continuity of treatment that have 
a prognostic impact.10The number of patients admitted 
each day in this unit makes it a place with high risk of 
transmission of the virus. It is therefore necessary to be 
vigilant during the epidemic period to ensure continuity 
of hospital retrocession and to limit the transmission risk 
of SARS-CoV-2 in the unit. Hence the importance of 
applying a quality and safety assurance system within 
our unit.

Approaches such as product inspection and control 
as well as statistical process control are insufficient to 
solve, prevent and avoid problems that may subsequently 
appear in the different systems of our unit. Among the 
tools and techniques for preventing potential problems 
(SARS-COV-2), 11the FMEA method is a simple 
and highly effective method. It consists of systematic 
analysis of a process by initially identifying its failure 
modesor at least reduce the risk of system failures risk 
analysis. 12-15

This method is also proposed by the institute for safe 
medication practices (ISMP) in Canada.16The criticality 
of each failure mode is assessed by calculating the 
criticality index (CI).

This index combines notions of frequency of 
occurrence, detection capacity and severity of the effect 
generatedand should be carried out in a team, preferably 
multidisciplinary one. 14-17

In this sense, our study aims to analyze and establish 
a mapping of the infectious/transmission risk of SARS-
CoV-2 (COVID-19) during hospital retrocession in 

order to implement preventive and corrective actions to 
reduce the infectious/transmission risk of SARS-CoV-2 
(COVID-19) using the FMEA method. 

Materials and Methods

The FMEA was conducted in the functional unit for 
the retrocession of products with special statutes of the 
pharmacy cluster of the Mohamed V military training 
hospital in Rabat, during January 2020. The unit received 
an average of 80 patients per day.

The problematic, on which the FMEA analysis was 
performed, was the risk of infection and the transmission 
risk of SARS-CoV-2 during hospital retrocession.

A working group consisting of two pharmacists, two 
health professionals and two pharmacy students were 
formed in early January 2020. Brainstorming sessions 
provided a systematic description of the stages of the 
infectious/transmission risk of SARS-CoV-2 during 
hospital retrocession.

The potential failure patterns or risks of this process 
were identified during the brainstorming sessions of the 
team by answering the question: “what are the potential 
riskfactorsfor the transmission of of SARS-CoV-2 
during hospital retrocession?”

For each risk obtained, CI was calculated taking into 
account the frequency (F), severity (S) and detectability 
(D) of the risk according to:

The 3 variables: frequency, severity and detectability 
were rated from 0 to 4. 

The maximum CI was 64 (4 × 4 × 4). The working 
group thus developed a criticality matrix. Three distinct 
levels of criticality were defined: low criticality (0 < CI 
< 15), high criticality (16 < CI < 32) and major criticality 
(33 < CI < 64).

Failure modes whose CI was strictly above the 
threshold of 15 were considered priorities and required 
the implementation of improvement actions.

Finally, with regard to the treatment failures, at the 
end of the study, corrective and/or preventive actions are 
proposed at different stages of the hospital retrocession 
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processes in order to reduce the risk of occurrence of these 
failures. Solutions are provided based on the criticality 
levels obtained after performing fault identification 
and analysis. After assessment of criticality levels, all 
steps are in criticality class 3 will require immediate 
corrective action. After correction, one can again submit 
the process step to a new analysis in order to reassess its 
criticality and therefore its acceptance.

Result

The hospital retrocession process was divided into 
six elementary processes and included eight tasks, from 
the arrival of the patient to his exit with traceability.

The FMEA, conducted, highlighted 12 failure 
modes.

The total CI was 480.

10 risks were identified as priority (CI > 15): four 
related to patient reception, two related to personnel, 
two during dispensation, one related to the end of 
dispensation, the last related to traceability. 

Discussion

This is the first time to our knowledge that an FMEA 
method is applied to the hospital retrocession process 
related to the infectious/transmission risk of SARS-
CoV-2 (COVID-19) in the patient.

Analysis of the results of the FMEA assessment 
helped us to identify certain infectious/transmission 
risks of SARS-CoV-2 (COVID-19) that impact patient 
and personnel safety during hospital retrocession.

12 failure patterns have been observed, which 
may lead to major consequences such as infectious/
transmission risk of SARS-CoV-2 (COVID-19).

The patient reception phase alone has four failure 
modes.

In our study, the effects of minor and tolerable 
infectious risk failure of SARS-CoV-2 contamination/
transmission (COVID-19) are only two cases. In 
addition, six critical failure modes have been recorded 
and may have negative impacts.

Indeed, we decided to focus our work on the 
process of hospital retrocession related to the infectious/

transmission risk of SARS-CoV-2, based on the 
recommendations of the French Society for Oncology 
Pharmacy to adapt oncological pharmacy activities 
during the period of a pandemic such as COVID-19[10]. 

The advantage of FMEA is that it can be 
implemented throughout the life cycle of a system. 
It is used as a preventive analysis technique to detect 
potential failures, assess risks and trigger prevention 
actions. Its effectiveness lies in the pooling information, 
and thus in the creation of a multidisciplinary and multi-
functional working group.

Its application within the hospital retrocession unit 
has contributed to the development of the safety culture. 
These information exchanges facilitated communication 
between professionals, who were able to become aware 
of the overall contamination/transmission risks of SARS-
CoV-2 faced by patients and personnel. This method has 
also increased the vigilance of personnel in the face of 
the emergence of failures.

In our study, we grouped the consequences of 
failure patterns by effects, in order to detect and identify 
the most sought potential effect, which is represented 
by the infection/transmission risks of SARS-CoV-2 
around the patient. By detailing the consequences, this 
helps to better understand the effect of the infection / 
transmission risks of SARS-CoV-2:

Among the acceptable fault modes in the context of 
our study, i.e. low frequency and easily detectable, we 
found:

· The insufficient cleanliness of the premises 
has as major consequencesthe contamination of the 
personnel and the patient.

· The lack of the hygiene of the personnel 
handshas as major consequences the contamination of 
the patient.

In our study, self-contamination and cross-
contamination are the main consequences to be 
highlighted.

The criticality calculation guided the task force to 
propose preventive measures and corrective actions. 
The aim of these proposals is to significantly reduce the 
criticality rating and to continuously improve the quality 
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management system. They are adaptable for the hospital 
retrocession unit. They allow a renovation of practices 
facing COVID-19.

The suggested corrective actions are mainly 
organizational and pedagogical in nature, emphasizing 
the provision of resources and materials in the face of 
COVID-19 and the organization training to sensitize 
personnel to the adopt good practices, thus allowing 
reducing by half the criticality of these critical failures 
by acting on their frequency of occurrence.

For the corrective actions envisaged for failure 
modes at a high risk of criticality are found:

· According to the FMEA analysis carried out, 
non-respecting distancing between patients is a critical 
point to be monitored and prevented by sentencing one 
in two seats in the waiting room and marking the floor at 
the secretariats in order to respect a distance of at least 1 
m between patients.

· The lack of protective equipment for the patient 
is also a critical failure to be prevented by the obligation 
to wear the surgical mask for all patients.

· The poor patient hands hygiene is also a critical 
point to be monitored by the provision at the reception of 
the service of a non-contact dispenser of hydroalcoholic 
solution with instructions given to all returning patients 
to rub their hands, moreover a poster showing the 
gestures to be performed is affixed in the same place, 
rubbing with an alcoholic solution is also requested from 
the patient before and after the dispensing of the drugs.

· Lack of knowledge of the infectious state of 
the patient is also a critical failure to be preventedby 
asking the patient before the retrocession, in particular 
regarding the symptoms (fever 38oC, cough, aches, 
sore throat, diarrhea, vomiting, conjunctivitis, anosmia, 
agueusia) and the contact with COVID-19 patient.

· The risk of infection of the personnel is 
increased by wearing laboratory coats which is a critical 
point to monitor and prevent by the systematic wearing 
of a surgical mask during the entire working time, to be 
changed by 4 h period, for all personnel , the provision 
of disinfectant wipes for the surfaces (worktop, desk, 
computer keyboard, professional telephone), the 
reminder to all teams of the rules of hygiene: regular 

washing of hands with soap or with a hydroalcoholic 
solution (before and after each contact with a patient), no 
consumption of food or drinks at the treatment station, 
also the limitation of the number of personnel and the 
systematic wearing of pajamas under the blouse so as 
not to contaminate personal clothes.

· The lack of awareness of the infectious state 
of the personnel is a critical failure to be prevented by 
monitoring the symptoms: fever 38ºC, cough, aches, 
sore throat, diarrhea, vomiting, conjunctivitis, anosmia, 
agueusia.

· The rules of asepsis and safety are not observed 
during the medication dispensing, theyare also a 
critical failure to prevent through compliance with the 
procedures of the dispensation, training of personnel and 
compliance with the protocol.

· The lack of professional distancing is a critical 
failure to prevent by respecting a distance of at least 1 m 
and the systematic wearing of a surgical mask.

· Potential contaminated paper and pens requires 
the provision of disinfectant wipes for surfaces (worktop, 
desk, computer keyboard, business phone) and the 
provision of single-use pens.

· In order to control the risk of infection of the 
patient registry and computer equipment, this requires 
the provision of disinfectant wipes for surfaces (worktop, 
desk, computer keyboard, professional telephone), 
compliance with dispensation procedures, training of 
personnel and compliance with protocol.

Corrective and preventive actions are already carried 
out, relating to compliance with the general regulations 
of the hospital retrocession unit, and in particular 
the continuous training of personnel on hygiene, the 
preservation of a permanent stock of personal protective 
equipment, and the drafting of the protocol of hygiene 
of the premises.

Conclusion

This study assessed the feasibility and relevance of 
the use of FMEA in the hospital retrocession dispensing 
process related to the infectious/transmission risks of 
SARS-CoV-2. It highlighted the complexity of the 
process and the associated risk of infection. 
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Following the risk analysis, corrective action were 
taken. Monitoring and maintaining these changes in 
practice over time is often complex.
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Abstract

Background. Vitamin K antagonists (VKAs), the most commonly used anticoagulants worldwide. Our aim 
was to assessing  the moroccan patients’ knowledge regarding their VKA treatment after their hospital stay 
in Cardiology and Cardiovascular Surgery units before being discharged home.

Methods. One hundred and twenty-three patients were enrolled in this prospective, monocenter study. Their 
level of knowledge was assessed by a semi-structured interview between the pharmacist and the patients.

Results. 75,61% of patients were able to give the name of the drug they were taking, 76,42 % could explain 
its effect and finally, 79,67% of patient knew their INR target values. 19,51 % of patients were able to 
describe the symptoms in case of overdose and what to do in that case. 47,15 % of patients were aware of 
food interactions and 56,09 % of self-medication risks. 

Conclusion. Our study, as in previous studies among Patients with chronic diseases, identified some gaps in 
knowledge. These findings indicate the need for better education of patients regarding their VKA treatment. 
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Background

Vitamin K antagonists (VKAs), the most commonly 
used anticoagulants worldwide for the prevention of 
stroke due to atrial fibrillation, treatment and secondary 

prevention of venous thromboembolism, prevention of 
valvular thromboembolism in patients with prosthetic 
heart valves, and secondary prevention of acute 
myocardial infarction, have a narrow therapeutic 
window, and, therefore, represent a massive challenge 
in dosing, given their highly interindividual variation 
in activity and metabolism. 1 Thus, they have risks for 
outcomes including under- and over-anticoagulation 
and potential serious complications, especially in the 
elderly. 2 The most common adverse event experienced 
by patients who are treated with VKAs is bleeding. 3 
The incidence of major bleeding in patients receiving 
long-term anticoagulation with a vitamin K antagonist 
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in contemporary studies is 1–3% per year. 3 Knowledge 
about this treatment alone does not change the attitudes 
and health behaviour related to living with chronic 
illness. Nevertheless, knowledge about a disease and 
its treatment is important for coping with the symptoms 
and living well with a chronic illness. Integration of 
knowledge, skills, and values enhances an individual’s 
health competence, which in turn may affect the patient’s 
involvement with their disease, health, work, coping, 
and quality of life. 4,5 To our knowledge, few studies 
have been published on Evaluating the knowledge of 
patients on Oral anticoagulant treatment, in particular in 
the past few decades. This study was aimed at assessing  
the patients’ knowledge regarding their VKA treatment 
after their hospital stay in Cardiology and Cardiovascular 
Surgery units at the military teaching hospital, Rabat, 
Morocco before being discharged home. 

Patients and Methods

a. Studied population.

This prospective, monocenter study was conducted 
at the military teaching hospital, Rabat, Morocco from 
January 1st, 2017 to December 31st, 2017 in Cardiology 
and Cardiovascular Surgery units. The study’s inclusion 
criteria were: (to take the VKA treatment for a minimum 
of 3 months and continue at home; to have a level of 
oral comprehension compatible with a semistructured 
interview for knowledge assessment) ; The exclusion 
criteria were: (severe comprehension and/or cognitive 
disorders that could impact the quality/reliability of the 
collected data.)

b. Methods

The Oral anticoagulant treatment knowledge 
questionnaire was designed as a tool, using the existing 
literature, 6-10 practicing physicians, and cardiologists to 
assess the knowledge and awareness among the patients 
regarding their Oral anticoagulant treatment. The 
questionnaire was initially designed in English and then 

translated to Arabic language. 

The questionnaire consists of 16 items. to assess 
the patients’ knowledge and awareness regarding their 
Oral anticoagulant treatment, respectively. The patients 
who met the inclusion criteria were interviewed (Verbal 
exchange between the healthcare professional and 
interviewed patients) to assess their knowledge and 
awareness about Oral anticoagulant treatment.

The answers to the questionnaire were analyzed for 
all the patients included; The correct response rate for 
each of the questionnaire’s item was calculated (ratio 
of the number of correct answers vs. number of total 
answers). 

Results

a. Patients’ characteristics

The basic demographic, pathological antecedents 
and reason for hospitalisation at the military teaching 
hospital, Rabat, Morocco, were shown in Table 1 

The VKA drugs prescribed was acenocoumarol 
Sintrom® (100%) because it is the only one marketed 
in Morocco.

b. Evaluation of vitamins K antagonists 
treatment knowledge

Patients knew the name of their VKA (75,61%), the 
treatment start-up date (91,87%), indication (79,67%), 
role of the medicine (76,42%) and INR target levels 
(79,67%). However most patients (19,51%) did not 
know much about drug toxicity, symptoms of overdose 
and what steps to take in that case. Finally, patients had 
a strong notions on the following items: what to do when 
forgetting to take the medicine (45,53%), the need for 
close monitoring (38,21%), the importance of regularly 
taking the treatment (59,35%), risks incurred by taking 
too low a dosage (42,27%) and finally selfmedication 
risks (56,09%). 
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 Table 1: Selected demographic , pathological antecedents and reason for hospitalisation

Selected variables Numbers Percentage

Gender Male 69 56,10 %

Female 54 43,90 %

 

Age (years)

30–39 7 05,70 %

40–49 19 15,44 %

50–59 75 60,97 %

60–70 17 13,82 %

>70 5 04,06 %

Background

Diabetes 42 34,14 %

Hypertesion 78 63,41 %

Stroke 03 02,44 %

Reason

for

Hospitalization

hemiplegia secondary to ischemic stroke 48 39,02 %

paraplegia or quadriplegia 27 21,95 %

multiple trauma 30 24,39 %

Acute inflammatory demyelinating polyneuropathy 10 8,13 %

knee

replacement
08 6,50 %

Discussion

Health education has been reported as a base for 
managing chronic diseases. Moreover, it provides 
individuals with the security and knowledge about their 
health and the health of those for whom they care, and 
improves health behaviors that enhance the well being of 
the general population. Previous research suggests that 
patients who have more knowledge about their illness 
and its treatment are more likely to succeed in managing 
that illness. 

During their hospital stay, patients become more 
knowledgeable about their treatment thanks to healthcare 
professional (physicians, pharmacists, nursing, 
caregivers). However, these notions are not sufficient to 
guarantee a safe use of VKA treatments. 

If patients know the name and role of their VKA 
drugs, very few of them were aware of what the 

overdose symptoms were and what to do in that case 
(notions belonging to the ‘‘know-how’’ field), even 
though patients should be understand these risks for 
their own safety. Some similar results were reported by 
other studies. 8-11 In other study only few patients were 
aware of hemorrhaging risks. 8,12 These results highlight 
the need to improve the way information is given to the 
patient on this specific point. However, patients were 
more knowledgeable on the risks induced by under 
dosage of VKA. It seems that patients have an easier 
time understanding that they could get sick again if the 
treatment’s is not as effective. The knowledge of patients 
on the risks involved with selfmedication was quite 
weak 56,09 %, especially when we know that more than 
two thirds of overdoses are caused by drug interactions 
increasing the effects of VKA treatments. 

The knowledge of patients on the Therapeutic effect 
and even what their INR target level should be was very 
satisfaying 76,42 % and 79,67 % respectively, this can 
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be explained by the fact those Patients that had been 
treated for several years were not aware of this basic 
notions on VKA. 

Conclusion

Patients were knowledgeable regarding their VKA 
treatment. However, our study, as in previous studies 
among Patients with chronic diseases, identified some 
gaps in knowledge. These findings indicate the need 
for better education of patients regarding their VKA 
treatment. 
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Abstract 

Adapting the legal framework to social change highlighted the necessity of expert involvement in all stages 
of juridical proceedings. The expertise of the psychologist during the process constitutes an important guide 
for a fair and right court decision on cases focused on minors. This figure facilitates a lot the work of judges 
on a responsible decision for the minor’s future.

The article highlights some of the duties, responsibilities, and functions of the psychologist during court 
proceedings, how they operate in the judicial system today, how this function can be improved to support 
the minor, and the institutions themselves. The article highlights some of the weaknesses of this role on its 
reposition as a concrete and substantial part of the judicial structure to produce maximum positive effects, 
as well as enhancing its opportunities and facilitating process services and the minor’s future orientation in 
cooperation with other institutions in charge or social services. 

Key words: child rights, court decision, forensic expert, legal framework, psychologist 

Introduction 

Post-communist political, economic, and social 
changes need improvements in legal spheres. The 
Family Code (Law No. 9062/2003) introduced a new 
actor in the family civil process, the psychologist. The 
psychologist’s presence is linked with the involvement 
of minors in legal proceedings such as marriage 
dissolutions, custody, parental responsibility, as well 
as minors in conflict with the law on court proceedings, 
prosecution proceedings, or the police interrogation1, 2.

The minor involvement in all levels of investigation 
and judicial proceedings, (Police, Prosecutor, Court) 
shows the necessity to protect and guarantee the minor’s 
right to be heard in the presence of a professional 
(psychologist / social worker) or legal representative 
(parent/legal tutor)3.

Amendments to the Family Code emphasized the 
necessity to conduct a social/psychological assessment 
by a social worker or psychologist in divorce cases1. The 
assessment of the expert is determinant but the law is 
unclear on cases where will be requested the evaluation 
of a psychologist or a social worker. According to the 
law, in other family matters, the psychologist has the 
legal responsibility to express his opinion on the case 
evaluation. The psychologist’s opinion will perpetuate 
the will and desires of the minor according to his/
her highest interest. The legislator aims to protect the 
minor’s interest for a normal and dignified life2.

In the case of minor participation in criminal 
proceedings, the psychologist is specifically designated 
by the provisions of the Code of Minor’s Giustice, 
(art.19) in a different context from the Family Code. 
The presence of the psychologist, as a legal standard, is 
mandatory during the interrogation of minors by Police 
or Prosecutors or in a court hearing. The expertise of a 
psychologist or a social worker offers a real and correct 
evaluation of the minor psychological health as well as 
her/his physical and social position4. 
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Understanding the importance of the expert role in 
all stages of the investigation and judiciary process, both 
civil and criminal will increase their involvement in the 
judicial system structures. This will improve the quality 
of justice in Albania and will help NGOs operating in 
the field of free legal services to guarantee fair access to 
the judicial system3, 5-6. 

How Are Forensic Psychologists Selected? 

In Albania, the courts of the first level are structured 
in two chambers: the civil, and penal one, organized 
in sections. On the top of the judicial administration, 
is the President of the court who directs and controls 
the organization, function, and operation of judicial 
administration. Among, other competencies the 
President of the Court published the list of licensed 
experts (Ministry of Justice expert lists), according to 
the expertise. According to the Instruction of the Council 
of Ministers No. 4/2012 “On determining the number 
of expenses and payments for Experts and Witnesses 
in Judicial Processes”, is stated that “Every year, the 
judicial district publishes the list of licensed experts and 
update the list, in cases where the licensing authorities 
take administrative measures to suspend the license. 
The court is the authority in charge to call the licensed 
experts according to the list. If the requested expert is 
missing in this list or there is no one expert in this city, 
they can call another one from another region close to 
the court who is in the ministry list6”. 

In addition to the specific professional conditions 
and qualifications, the expert should be equipped 
with a specific license issued by the relevant Ministry 
(Education or Social Welfare or Justice).

For the first time in Albania was established the 
Order of Psychologists according to the law 40/2016. 
The Commission of Licensing starts its functioning on 
July 12, 2017. The licensed psychologists, with specific 
skills in the judicial field (after different training and 
exams), were part of a qualified experts list. This list is 
drafted by the Psychologist Order and provided to the 
court with the names of the experts who can attend during 
a juridical process and offers a qualified evaluation. 

The President of the Court only publishes the list 
of psychologists, who are specifically selected by the 

judges in charge of the case with minors, in compliance 
with the principle of independence of judges during their 
judgments7-8.

In the case of the Prosecution Office, even there 
is a centralized organization, in the case of selection 
and operation with psychologists it happens as in the 
Court, but this doesn’t mean that the same psychologists 
provide their services in both institutions or vice versa, 
an action that can effects directly or indirectly the result 
of the case7.

In the case of selection of psychologists by the 
Police Authority, they can be from the lists provided 
by the Court and the Prosecution Office, but also can 
be accessed from other public and private bodies such 
as NGOs which provide psychological services or 
experts from the social service at the Municipality, 
under the jurisdiction of the court or the Social State 
Service or psychologists who are part of Probation 
Service in Albania. Psychologists trained in juvenile 
criminal justice are endowed with a certificate and a 
special identification card. If in a country there are no 
psychologists specially trained in juvenile criminal 
justice, then in this function the prosecutor or police 
officer, or judiciary police may call a psychologist 
from the nearest county. A psychologist who lacks the 
training in the field of juvenile criminal justice, cannot 
be assigned to this function, as it can bring invalidity to 
the whole proceeding4, 7-8.

According to the expert tariffs, after the important 
law amendments on the psychologist status, the law on 
juridical financial help, Civil Code, Criminal Code and 
law on Domestic violence, if the expert service charges 
a fee to the parts, the psychologist is free to discuss 
them with the parent/custody of the minor or their 
lawyer5-6,8,10. But in this case, these tariffs:

- should be in accordance with the law;

- should not be abusive, without an expenses bill;

- in cases of financial limitations, the expert 
should discuss them with the obliged part before 
delivering the service, but for any reason, they should 
not interfere with the quality of the provided service6-7. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2889

THE SITUATION OF THE INVOLVEMENT 
OF PSYCHOLOGISTS 

- Psychologists are called (elected) by judges 
(family / criminal section) in cases that are focused on 
the minor’s situation and his best interest1-2;

- The president of the court announces the list 
of licensed experts, according to the respective fields, 
with a special list for psychologists provided by the 
psychologist Order;

- Among 2 - 4 judges of the family section (the 
number that varies from one court to another) circulate 
only 1 or 2 psychologists responsible for the evaluation 
of cases9;

- Each one of them is selected according to the 
“preferences” of the judge, putting their professionalism, 
the quality, objectivity, and fairness of the process in 
jeopardy; 

- As an external expert, the psychologist is paid 
by the plaintiff (in special cases, when it’s assessed by 
the court, the fee can be paid by both parties or by the 
party found guilty in criminal processes)3, 10;

- The fees of psychologists are very high and 
various in different courts;

- There is any fixed tariff settled by the Ministry 
of Finance and the Ministry of Justice for the service of 
the psychologist;

- The payment in cash and in advance of the 
expert’s fee reduces the objectivity, impartiality, and the 
quality of its expertise,

- The economic situation and the insolvency 
of the parties are not taken into account, even there is 
a specific law that creates the standards for economic 
support for vulnerable groups. This insolvency situation 
may be a restraining element on the fulfillment of the 
right for a fair and right process (which leads to the 
cessation of the juridical case);

- The psychologist meets the parties only for few 
minutes (the time of a coffee) and contacts the children 
in the corridors of the court or in some inappropriate 
environments to fulfill the goal, “interrogation and the 
assessment of the real situation of the minor”.

- There is a lack of cooperation of forensic 
psychologists with those operating in the Social State 
Service or those who are part of the social service 
offices at the local government on providing data’s on 
risk cases, on following the case since learning about the 
family/minor social problem carried, on monitoring by 
the relevant bodies the case development as well as the 
cooperation between the institutions on finding concrete 
solutions for the identified social problems;

- Also, there is a lack of collaboration among 
social worker and psychologist when they are called 
as an expert on the same case, effecting in this way the 
quality of the expertise;

- The Prosecution Office, the Court, and the 
Police have in their lists different psychologists to assess 
their cases3-5, 9. They engage different psychologists 
even in cases that are focused on the same parties, thing 
which increase a lot the financial costs for the parties, but 
at the same time, this practice affects the quality of the 
expertise because the other body is not able to elaborate 
the professional opinion of the expert on the specific 
level of the judicial investigation. The psychologist, 
because of its frequent and constant contact with the 
minor, has the opportunity to understand better his/her 
feelings and the concrete situation, and offering correct 
solutions to the minor and of the case itself.

THE PSYCHOLOGIST AS AN INTERNAL 
PART OF THE COURT’S STRUCTURE 

After reflecting on the situation of the psychologist’s 
involvement during judiciary processes facing, in my 
opinion, it would be appropriate to create the possibility 
of integration or attachment of a limited structure of 
psychologists to the courts of the first instance. This 
group of 2-3 (according to needs) psychologists in the 
role of experts would be an integral part of the judicial 
administration, with a legal and hierarchical dependence 
related with two authorities, for example, appointed by 
the Social State Service, which monitors the work of the 
psychologist and exercised function by the competent 
President of the court. As a result of the work of the 
psychologist will be the number of cases appealed to 
the superior court for reasons related to the quality of 
service provided by the psychologist, which will directly 
affect the further performance of the service6-7. 
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The integration of the psychologist in the internal 
structure of the court carries with it a series of problems 
and advantages listed below as a concretized proposal.

Among the positive elements, can be listed:

- Less economic costs for Albanian families with 
serious legal problems, supporting directly the minors;

- Providing a quality and professional service on 
dealing the problematic cases and offering concrete 
assistance to them, through accessing to this position to 
qualified persons based on individual merits; 

- Guaranteeing to the psychologist a comfortable 
position as an expert during the process of treatment, 
follow-up, and monitoring of each case,

- Protection of the psychologist position against 
“Judge’s Preferences and Influences”,

- Ensuring cooperation between the police - the 
prosecution office - the court on helping the minor,

- Reducing the corruption cases between the judge 
(prosecutor, police) and the psychologist by avoiding 
bribes because the psychologist was selected for this 
case; 

- Achieving the coordination, cooperation, reporting, 
and monitoring of problematic cases in relevant 
institutions (health, education, Social State Service, 
local social service offices, public and private shelters)

Among the negative elements are7:

- Increasing the financial costs of the judiciary 
system or of the Ministry of Finance (according to the 
case and the concrete responsibilities of each ministry) 
in:

A. Salaries,

B. Special facilities and locations,

C. Relevant qualifications of forensic psychologists 
or any other expenses like these.

- It requires an improvement and adaptation of 
the legal framework on the role and functioning of the 
psychologist as an internal part of the justice system.

- It affects and undermines clientelistic interests and 

benefits between actors in the judicial process and in all 
levels of legal proceedings. 

Conclusions 

Being aware of the role and importance that the 
position of psychologist carries for the judicial process 
and its progress, the impact of its assessment on the life 
and future of the juvenile, family, and society as a whole, 
the interest to provide a psychological service more 
efficient and correct is the maximum. The Albanian 
population is characterized by an average young age of 
31.7 years where the age group from 0-19 occupies the 
largest number of this average. Demographic changes 
(migratory movements, emigration, urbanization 
processes) associated with economic factors such as 
unemployment, extreme poverty, have contributed 
to the deterioration of the social situation of Albanian 
families which have undergone a radical structural and 
functional transformation. The number of divorces has 
increased (from 8.7 to 9.6 per 100 marriages (INSTAT 
Albania), the number of cases of domestic violence, the 
causes of juvenile delinquency with a number still high 
of minor imprisonments, require a specific commitment 
of psychologists to deal with these cases as a mitigation 
effect of these phenomena. This difficult economic 
situation leads to the inhibition of this concrete target 
group which because of economic impossibility, wouldn’t 
take the court option and abandon its fundamental right 
for equal access to justice. The high economic cost 
of a juridical process (the payment of a lawsuit price, 
attorney’s fee, expert’s fees, legal notice fee during the 
process, and other administrative procedure costs) is 
charged and paid in advance and in most of the cases by 
the injured party, endangered or poorer, causing many 
times the renouncement of part by its legitimate right. In 
such conditions, considering a large number of divorce 
cases, domestic violence, or criminal offenses involving 
a minor and where the presence of a psychologist is 
essential, brings the necessity for alternative solutions 
on alleviating the social cost for the fulfillment of 
individual rights. 

The integration of the psychologist in the court 
structures helps this target group which is impossible to 
fulfill the financial obligations of the judicial process, 
guarantees a qualified service, coordinates with other 
actors of social services on further monitoring of the 
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problem, on its solution and effects the social integration 
of the minor in the community. 
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Abstract

Caregiver of children with Nephrotic syndrome report negative impact on their physical and psychological 
health. The descriptive (cross-sectional) research is an investigation done to determine the physical burden 
among caregivers of children with Nephrotic syndrome. During the time from September 23, 2018 to 
September 1, 2019, an intended (non-random) samples (115) are select from Al-Sadr Medical City in Najaf 
city. The tool is present to (21) professionals from different academies to be effective, and the reliable 
of the tool is determine complete by coefficient alpha implicit, and the consistency of this tool is (r = 
0.81). Nephrotic syndrome is the greatest cause of burden for patients and caregiver. This may be related to 
patients, needs that include physical, psychological, and emotional support. This requires much knowledge 
and more skills from caregivers and developed responsibilities for them. These responsibilities may lead 
to much burden that includes social and economic burdens. It can be concluded that more than half of the 
caregiver of child with Nephrotic Syndrome were affect by physical burden at moderate to severe degree. 

Keywords: Physical burden, Nephrotic syndrome, Caregiver of children. 
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 Introduction

  One of the common glomerular disease influence 
childhood stages is Nephrotic syndrome . Additionally, 
Nephrotic syndrome was commonly happened in general 
pediatrics. In some of the case, Nephrotic syndrome can 
be congenital and acquired disease. Primary hereditary 
syndrome might be cause by a hereditary alteration or 
secondary might be cause by congenital infection. The 
more common is acquired disease and is commonly 
idiopathic. Idiopathic arranged in connection toward 
the reaction to corticosteroid management as either 
steroid-resistant or steroid sensitive disease. Infections, 
pharmacological agents or neoplasia can be also due to 
acquired Nephrotic syndrome (1) .

  Infantile Nephrotic syndrome is a long-lasting 
health disorder at childhood that manage by a 
cooperative teams capable of providing ongoing caring 

. Caregiver and their Child needs instruction in the 
managing of this syndrome, with adequate guidance 
for treatment, monitoring of dietary restrictions, and 
essential for curative. Twelve weeks of initial treatment 
(glucocorticoid) was introduced to reduce relapse rates 
of Nephrotic syndrome in children who respond to 
steroids. Caring for children having long-lasting disease 
are great trial for any personal, and parent frequently 
must leave their work to fulfill these responsibilities (2) .

  Chronic disease in child was recognized that 
due to excessive mental and financial stress among 
children and their caregivers. Research of family with 
child that have chronic renal disease, hemodialysis 
or renal transplantation, have shown disturbance 
of daily life, with lower quality of life scores in both 
child and caregiver and a high level of hopelessness in 
caregiver. Psychological and societal studies in child 
with Nephrotic syndrome\ expose significant elevate in 
conduct abnormality in affected child, which associate 
with occurrence of deterioration, increasing steroid 
dose, and cytotoxic therapy (3) .

DOI Number: 10.37506/ijfmt.v15i3.15745
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  Nephrotic syndrome, a primarily chronic child health 
disorder, was related to a high relapse rate. Studies were 
stated difficulties in behavior and psychological status 
of a patient with Nephrotic syndrome, their caregivers 
in addition to a family member, a reason specifically 
expected toward impact general consequence of illness 
in an adversative way (1) .

Nephrotic syndrome incidence at child life fifteen 
times more than an adult patient, it is a pediatric illness. 
A majority of the child with Nephrotic syndrome be 
burdened with relative develop steroid sensitive minimal 
change disease. However the deterioration rate, remains 
to be in elevation, and the risks of deterioration after a 
primary incidence is remaining higher about thirty to 
forty percent (4) .

  Common incidence of Nephrotic syndrome is (two-
sixteen-nine) per (two per one hundred thousand) of 
universal children. Minimal change Nephrotic syndrome 
prevalence is greater in childhood with a reported 
occurrence of (two per one hundred thousand) yearly 
among Caucasian children and greater than before rates 
for kids of Arabian and Asian countries (5) .

Family care provider has psychological and social 
needs that must be address so that the caregiver can 
sustain his/her wellbeing and deliver the best care possible 
to the child . Nephrotic syndrome is recognized due to 
short- and long-period physically and psychosocially 
difficulties, mainly in children severer impacted with 
recurrent relapses of disease, steroid dependence, or 
steroid resistance (6) .

The capability of face a long-lasting illness in 
childhood generate demand for caring to the family, also 
change in daily routine. families start to living below 
sever stress for being responsible for the sick child who 
now depend on continuous attention, care of their food, 
drug treatment, besides the constant concern with their 
clinical state, which imposes on families overload and 
suffering until they adapt to the new situation, family 
caregivers feel completely helpless to do anything. 
On the other hand, Caring for children who live with 
a chronic disease necessarily implies considering them 
from the perspective of their connection with the figure 
of the mother, father and/or caregivers, in that the well-
being of one directly affects the condition of the other, 
because the care advances according to the orientation 

and involvement of the family in this process . There 
are few studies that indicate people who may develop 
symptoms to become future patients or commonly 
became a part of the renal career group In Iraq and 
other Arab countries. So, current study began to study 
the psychological and social and daily life of caregivers 
interested in helping them and allowing them to live 
with Nephrotic Syndrome (7) . The present study aimed 
to assess physical burden among caregiver of child with 
Nephrotic syndrome. The other aim is to to find out 
relationship between caregiver’s physical burden and 
their biological data (age ,sex , education ,occupation 
, the degree of relative, residency, income ,and SES 
scale). 

Methods

The descriptive (cross-sectional) research is an 
investigation done to determine the physical burden 
among caregivers of children with Nephrotic syndrome. 
During the time from September 23, 2018 to September 
1, 2019, an intended (non-random) samples (115) are 
select from Al-Sadr Medical City in Najaf city. The 
tool is present to (21) professionals from different 
academies to be effective, and the reliable of the tool 
is determine complete by coefficient alpha implicit, and 
the consistency of this tool is (r = 0.81), descriptive 
statistics was used to analyzed the data by application of 
frequency, percentage, mean scores, standard deviation 
and inferential statistics (Chi-square test), the data was 
collected by use a survey that include four parts : 

Part one: The children biological data , include the 
cases number, gender , child’s age , children number 
in the family, arrangement of children , the child’s 
education, Is father or mother live?. 

Part two : the clinical characteristics of the child 
include (4) elements, the number of children with 
Nephrotic syndrome in the families, the period of the 
diseases, the child’s age at the time of diagnosis, and the 
location of treatment.

Part three: The caregiver’s questionnaire includes 
a socio-demographic profile sheet consisting of seven 
components age of the caregiver, age of the mother at the 
birth of the child, family number, marital status, region 
of residence, socio-economic level ,socioeconomic 
status scale (SES).
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Part four :Contain of the General Health Questionnaire (GHQ-12). 

Results 

Table (1) Dissemination of the Caregiver by the Biological Characteristic by Frequencies and Percentages.

Caregiver Characteristic Frequency Percent

The relative degree

Father 56 51.4

Mother 55 48.6

Total 111 100.0

 

Age of Caregivers/ Year

19 – 25 12 10.8

26- 32 17 15.3

33 – 39 60 54.1

35 - 46 16 14.4

≥ 47 6 5.4

Total 111 100.0

 

Family Members

1-3 2 1.8

4 - 6 48 43.2

7 - 10 47 42.3

11+ 14 12.6

Total 111 100.0

 

Level Of Socio-Economic Status

Low 46 41.4

Moderate 45 40.5

High 20 18.0

Total 111 100.0

 

Marital Status

Married 109 98.2

Widowed 2 1.8

Total 111 100.0

The tables show the biological characteristic of 
caregiver that the maximum ages groups are (33-
39) year. In terms of gender about (54.1%) are men 
more than women (51.4%). Likewise, majority of the 
research samples lived in an urban residential area. In 
terms of married status, the majority of the research 

participants are marital (98.2%), (25.2%) elementary 
schools graduates, (51.4%) most of the participants 
have sufficient monthly income, (43.2% of them have 
(4-6) families. In terms of work status, majority of men 
(42.3%) are employed. 
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Table (2) Overall Psychologically Wellbeing among caregiver of Children with Nephrotic Disorder.

No.
Psychological Well-Being

G.H.Q

N=111
Overall 

Assessment
Freq. %

1. Non/Mild Psychological Distress 4 3.6

 

  2.28

Moderate

2. Moderate Psychological Distress 72 64.9

3. Sever Psychological Distress 35 31.5

Tables above indicates majority of psychological distress (72 %) was moderate psychological distress and 
minority of them( 3.6 %) were sever psychological distress. 

Table (3) Association among the Caregiver’ Physical Burden and the Demographic data. 

Demographic Data Chi-Square D.F P Values

Degree Of Relative
Father

1.040 2
0.595

NSMother

Age (Year)

21 - 27

16.296a
8 0.038

S

28 - 35

36 - 42

43 - 50

51+

Mothers Age At Child’s 
Birth

<= 20

2.085a 6
0.912

NS

21 - 30

31 - 40

41 - 50

Level Of Socio-Economic

Low

5.742a 4
0.219

NS
Moderate

High

Marital Status

Single

1.334a
4

0.856

NS
Married

Widowed

Residency Area
Urban

4.207a 2
0.122

NSRural
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Occupation

Employed

4.949a
6

0.55

NS

Free Work

Unemployed

Housewife

Level Of Education 

Illiterate

29.637a 12 0.003

S

Literate

Primary School

Secondary School

Institute

Collage

Postgraduate

Income

Insufficient
10.767a

5
0.029

S
Barely Sufficient

Sufficient

Cont... Table (3) Association among the Caregiver’ Physical Burden and the Demographic data. 

 Degree of freedom (D f) , A probability value 
(P-value) , Significant(S) , Non- significant(NS) , High 
significant (HS) 

The table above shows that there is an significant 
relationship amongst caregivers (physical burdens) and 
(age of caregiver, Sociological-Financial Status (p-value 
0.019), Level of Education of caregiver (p-value 
0.003). whereas there is no significant among remain of 
biological data. 

Discussion 

In relation to the occupation and level of education, 
our study finds that (24.4%) of family caregiver were 
with wage earner, also most of them (25.2%) were 
primary school graduates. This result may be because 
they have more time and freedom. Therefore most of 
the family caregivers are from them. This result agrees 
with the results of the study conducted by Mishra, et al. 
who found that one-third of family caregivers were self-
employee. More than half for family caregivers are from 
urban residency (68.5%). These result can be interpreted 

via the place of the oncology center that is located in 
the city. People living in the city are more urbanized, 
therefore, more conscious in seeking medical care. This 
results are in contrast to reported that (74%) from the 
rural areas (8) .

  This also agrees with Mitra and Banerjee who 
reported Nephrotic syndrome caused great mental and 
financial stress in caregiver. All anxiety factor should be 
examined and family system should be design to provide 
genuine complete care (9) .

  According to researcher, this is normal because 
Nephrotic syndrome is the greatest cause of burden for 
patients and caregiver. This may be related to patients, 
needs that include physical, psychological, and emotional 
support. This requires much knowledge and more skills 
from caregivers and developed responsibilities for them. 
These responsibilities may lead to much burden that 
includes social and economic burdens. Therefore, the 
caregiver is constant expose to the greatest burden and 
do not pay care to themselves.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2897

  The result above also agree with Tsai, et al. 
who reported Caregiver plays numerous role for their 
child, include maintain of their health, a professional 
counseling , in addition to the typical demand for raising 
a patient. Therefore, it’s not surprise that the caregiver 
experience significant low life’s quality than the parents 
of health children . Caregiver experience significant low 
life’s quality than the parents of health children. In end, 
the results of study showed (high important ) association 
among caregiver burden and the level of education and 
concluded that caregivers with a high educational degree 
have a low burden (10).

  This result may be related to the fact that learners 
people are more tolerant and more understand of the 
instruction from doctors. The present result are reinforce 
the study finding conducted by Alnazly who recorded 
that caregivers with higher levels of education were 
associated with lower levels of burden (11) . 

 Conclusion

Regarding to the discus and interpret of the study 
result, we can determine that more than half of the 
caregiver of child with Nephrotic Syndrome were affect 
by physical burden, since the caregiver of child with 
Nephrotic Syndrome was affect by physical burden at 
moderate to severe degree. Not all socio-demographic 
characteristic of caregiver affect the caregiver’s physical 
burden, excepting of age, the monthly income, education 
level, and psychological distress. 

Ethical Clearance : Taken from University of Kufa 
ethical committee

Source of Funding : Self  

Conflict of Interest : Nil 
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Abstract 

Gitelman Syndrome (GS) is an autosomal recessive tubular kidney disorder. The disorder is rare with a 
prevalence estimated to be 1 in 40,000 individuals. We closely observed a 28-year-old female with complaints 
of stiffness and cramps on both hands and feet for 2 weeks and became worse in 3 days before admittance, 
nausea (+), vomiting (+), shortness of breath (+). Medical records showed that patient underwent post SC 
32nd day because of severe pre-eclampsia + IUGR + Oligohydramnion. Physical examination showed GCS 
456, blood pressure 140/80 mmHg, heart rate 96x/minute, respiration rate 24x/minute, temperature 37 oC. 
Laboratory results showed Hb 9.4 g/dl, MCV 86.8 fL, MCH 29.6 pg, MCHC 34.1 g/dL, WBC 7.83x103/
uL, PLT 483x103/uL, potassium 2.8 mmol/L, sodium 138 mmol/L, chloride 95 mmol/L, calcium 8.3 mg/dL, 
magnesium 1.1 mg/dL, phosphate 3 mg/dL, BUN 8 mg/dL, serum creatinin 0.76 mg/dL, urinary calcium 
488.4 mg/24 hours, urinary creatinine 488.4 mg/24 hours, proteinuria +1, and blood gas test suggested 
mixed metabolic alkalosis and respiratory acidosis. Gitelman Syndrome is characterized by hypokalemia, 
hypomagnesemia, metabolic alkalosis and hypocalciuria. The diagnosis of GS is generally relatively late 
because of its difficulty to be clinically categorized; therefore, a more comprehensive diagnosis approach is 
needed. The diagnosis of Gitelman Syndrome is based on clinical symptoms and laboratorial abnormalities 
and can be confirmed by genetic testing. 

Keywords: Gitelman Syndrome, hypokalemia, hypomagnesemia, metabolic alkalosis, hypocalciuria, pre-
eclampsia. 
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Introduction

Gitelman syndrome, also known as familial 
hypokalaemia-hypomagnesia, is a tubulopathic disorder 
characterized by metaboic alkalosis, hypokalemia, 
hypomagnesemia and hypokalsiuria. This disease is 
caused by a mutation in the SLC123A3 gene that codes 
sodium chloride, which is sensitive to the thiazide 
cotransporter (NCC). The prevalence of Gitelman 
syndrome is estimated to be 1-10: 40,000 and is 
potentially higher in Asia. Gitelman’s syndrome is 
the most commonly inherited congenital tubulopathic 
disorder12,3,4,5. 

Gitelman syndrome is often found in young 
adults who complain of muscle cramps and weakness 
associated with decreased daily work activity, either 
mild or severe. However, there is a large variation in 
the severity of symptoms among patients. Some patients 
are asymptomatic or show mild weakness, others 
exhibit severe neuromuscular symptoms such as muscle 
weakness, paresthesias, cramps, and episodes of tetany 
or paralysis. Epidemiological studies report that 6% of 
Gitelman syndrome patients suffer from hypokalemia 
paralysis and this symptom is more common in Asian 
patients. Some patients may experience bouts of joint 
pain, while others may complain of constipation, 
polyuria, and nocturia2,6,7,8,9,10. 

Case

Patient Identity: Female 28 years old.

DOI Number: 10.37506/ijfmt.v15i3.15746
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Main Complaint: Patient experienced stiffness and 
cramps on both hands and feet.

History of Present Illness: Referral patient at 
Wahidin Mojokerto Hospital with hypokalemia and 
hypomagnesemia with history of sectio caesarean on 
day 32 diagnosed with severe preeclampsia + IUGR + 
oligohydramnios. Patient complained of stiffness and 
cramps on both hands and feet for 2 weeks prior to 
admission to the hospital and became more severe in the 
last 3 days, with occasional stiff lips, fever and shivering, 
nausea and vomiting with every meal, shortness of breath 
(+) and headaches especially at the back of the head. 

Past Medical History: No complaints.

Physical Examination:

General condition: Weak, compos mentis

Vital signs: Pulse: 78x/minute, Temperature: 37.0 
°C, Respiratory rate: 24x/minute, Blood pressure: 
140/80 mmHg, SpO2: 99%

Head/Neck: Conjunctival pallor

Thorax: Cor and Pulmo within normal limits

Abdomen: Supple, bowel sounds (+), liver and 
spleen were not palpable

Extremities: Warm, edema (-). 

Supplementary Testing 

Table 1. Clinical Chemistry Test Results (1).

Clinical Chemistry 17/01/20 19/01/20 21/01/20 23/01/20 Control Range

BUN (mg/dL) 6.2 8 10 10-20

SCr (mg/dL) 0.9 0.76 0.6 0.6-1.3

Albumin (g/dL) 3.1 3.0 3.4 3.4-5.0

Na (mmol/L) 139 142 138 136 136-145

K (mmol/L) 1.92 2.9 2.8 2.9 3.5-5.1

Cl (mmol/L) 87 82 95 97 98 - 107

Calcium (mg/dL) 4.44 4.68 8.3 6.6 8.5-10.1

Phosphate (mg/dL) 3 4 2,5-4,9

Magnesium 1,1 1.4 1.8-2.4

AST (U/L) 50 102 <50

ALT (U/L) 47 67 <50

Glucose (mg/dL) 127 <100
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 Table 2. Clinical Chemistry Test Results (2).

Clinical Chemistry 27/01/20 04/02/20 Control Range

Uric acid Urine (mg/24h) 700 150-990

Phosphate Urine (mg/24h) 550 346.5 300-1000

Creatinine Urine (mg/24h) 811 600-2000

Calcium Urine(mg/24h) 488.4 334 50-400

Kalium Urine(mg/24h) 58.5 67.5 35-80

Natrium Urine(mg/24h) 321.2 229.5 30-300

Chloride Urine(mg/24h) 290.4 262.5 85-170

Table 3. Routine Blood Test Results.

Parameter 16/01/20 21/01/20 23/01/20 Control Range

WBC (103/uL) 9.1, 7.83 8.33 4.5-13.5

% Neu (%) 87.1 64.5 58.5 39.8-70.5

% Eos (%) 0.3 3.6 2.6 0.6-5.4

% Baso (%) 0.5 0.3 0.5 0.3-1.4

% Mo 4.5 9.3 8.8 4.3-10

% Lym (%) 7.7 22.3 29.3 23.1-49.9

RBC (106/uL) 2.87 3.18 3.61 3.4-5.0

Hb (g/dL) 9.1 9.4 10.4 12.0-15.0

Hct (%) 26.6 27.6 30.4 35-49

MCV (fL) 93.7 86.8 84.2 80-94

MCH (pg) 31.8 29.6 28.8 26-32

MCHC (g/dL) 34 34.1 34.2 32-36

RDW (%) 146 13.4 11.5-14.5

Plt (103/uL) 438 483 441 150-450
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Table 4. Blood Gas Analysis Results.

Parameter 21/01/20 Control Range

pH 7.42 7.35-7.45

pCO2 (mmHg) 59 35-45

pO2 (mmHg) 124 80-100

HCO3 (mmol/L) 38.3 22-26

TCO3 (mmol/L) 40.1 23-27

BEecf (mmol/L) 13.8 -2-2

SO2 (%) 99 96-100

AADO2 (mmHg) 48 0.00-0.00

Table 5. Urinalysis Results.

Parameter 21/01/20 Nilai referensi

Glucose Negative Negative

Bilirubin Negative Negative

Ketone Negative Negative

Specific gravity 1.009 1.003-1.030

Blood +2 Negative

pH 8.0 4.5-8.0

Protein +1 Negative

Nitrite Negative Negative

Leukosite +3 Negative

Color Yellow

Clarity Clear

Urobilinogen 0.2 mg/dL <1.0

Patient Management

The patient was treated with WIDA KN 2 IV therapy 
at 1000 cc/24 hours. One ampoule of calcium gluconate 
was injected every 8 hours. KSR tablets 3x60 mg and 
CaCo3 tablets per 8 hours were given orally. 

Discussion

The diagnosis of Gitelman syndrome in patients 
is based on medical history, physical examination and 
supplementary testing. The patient in this research 
experienced stiffness and cramps in both feet and hands. 
Physical examination of patient found that patient looked 
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weak. Patient suffered from anemia, hypokalemia, 
hypomagnesemia and blood gas analysis results showed 
signs of metabolic alkalosis. 

Gitelman syndrome is also known as familial 
hypokalemic hypomagnesemia, as hypokalemia is the 
most common clinical symptom. However, because of its 
low prevalence, Gitelman syndrome is rarely considered 
as a cause of muscle weakness and paralysis. This rare 
tubulopathy disorder is a common cause of hypokalemia 
which is often overlooked and can lead to paralysis and 
even death11. 

The majority of clinical problems in Gitelman 
syndrome are related to electrolyte disturbances, 
particularly chronic salt loss, hypokalemia, or 
hypomagnesemia, or a combination of all of these 
problems. Gitelman syndrome comes from disorders in 
the distal tubule. The loss of salt and water in Gitelman 
syndrome patients is less noticeable than in Barter 
Syndrome patients. Gitelman syndrome patients are 
often asymptomatic or present with symptoms such as 
muscle weakness, fatigue, salt craving, thirst, nocturia, 
constipation, cramps, muscle spasms, or tetanic episodes 
triggered by hypomagnesemia1,12. 

Phenotypic variability of Gitelman syndrome has 
been reported in several family members with identical 
genetic disorders. The occurrence of electrolyte 
abnormalities appears to be typical for women with 
Gitelman syndrome, whereas men from the same family 
exhibit electrolyte disturbances that are more similar 
to Bartter syndrome2. The clinical development of 
Gitelman syndrome in pregnant women is still unclear. 
Some literature reports the impact of Gitelman syndrome 
on pregnancy, but most of these reports do not describe 
the mortality or morbidity rate in the development 
of Gitelman syndrome and no direct harm to the 
fetus is directly associated with Gitelman syndrome. 
Oligohydramnios, intrauterine growth retardation, 
severe cramps due to hypokalemia and hypomagnesemia, 
gestational diabetes, first trimester miscarriage, preterm 
labor, polyhydramnios, preeclampsia and placental 
abruption have been reported in patients with Gitelman 
syndrome13. 

The diagnosis of Gitelman syndrome is 
confirmed by the identification of SLC12A3 mutation. 
Hydrochlorothiazide is no longer recommended as a 

diagnostic method for Gitelman syndrome because of 
the risk of acute urine volume decrease in Henle’s loop 
deformities. Other limitations include testing in children 
or in patients who consume medication that affect tubular 
transport. Hydrochlorothiazide in general can also cause 
acute interstitial nephritis and hypersensitivity reactions. 
A kidney biopsy is not required for the diagnosis of 
Gitelman syndrome1. The SLC12A3 gene mutation 
testing was not performed in this patient. 

Conclusion

Gitelman syndrome is a rare cause of hypokalemia, 
although it is a congenital disorder, it can appear in 
adulthood and should be kept in mind in the diagnosis 
of hypokalemia.  This patient’s case is an example 
of Gitelman syndrome with severe hypokalemia and 
hypomagnesemia. Assessment of serum electrolytes 
including magnesium, evaluation of renal potassium and 
calcium excretion, and acid analysis are very important 
in the diagnosis of Gitelman syndrome. If possible, 
diagnosis should be made at genetic level. 
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Abstract

Introduction. Metabolic syndrome is a collection of factors believed to increase the risk of atherosclerosis 
and type 2 diabetes mellitus. The incidence of metabolic syndrome in young adults is increasing, especially 
in Asian countries. Therefore we need efforts to increase knowledge in society about this disease. 

Aim. We conducted a socialization program on prevention and early detection of metabolic syndrome in 
household community to increase public knowledge about this disease.

Method. This program was conducted in August 2017 in Wonokromo District, Surabaya. The participants 
in the activity consisted of 32 people from household community. The activity consisted of blood sampling 
collection, body weight, and abdominal circumference measurement for risk factor assessment, pre-test, 
socialization of metabolic syndrome, and post-test.

Results. From the results of the pre and post test, we found an increase knowledge of 76.9% participants. 
The laboratory test results for early detection of metabolic syndrome showed 37.5% of participants had 
metabolic syndrome. We also found a significant positive correlation between body weight and abdominal 
circumference (p = 0.000, r = 0.867). There was also a significant negative correlation between body weight 
and HDL (p = 0.004, r = -0.494), between abdominal circumference and HDL (p <0.05, r = -0.376), and 
between TG and HDL (p <0.05, r = -4.22).

Conclusion. Socialization and early detection of metabolic syndrome can increase knowledge, awareness, 
and detection of metabolic syndrome in the household community.

Keywords: prevention, early detection, metabolic syndrome, household community 
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Introduction

Metabolic syndrome is a collection of various 
metabolic disorders that are interrelated. It is a 
complex metabolic disorder associated with the risk of 
atherosclerosis and diabetes mellitus 1,2. The prevalence 
of metabolic syndrome in the world is increasing, 
especially in urban areas. Sedentary lifestyle that lacks 

physical activity, unhealthy diet, and high-stress levels 
are thought to affect the incidence of this syndrome. Many 
studies state that the incidence of metabolic syndrome is 
dominated by productive age or young adults 2,3. This 
condition is very worrying as work productivity in 
general is associated with the productivity of those ages.

Many consensus criteria are used to determine a 
person with metabolic syndrome. There are two criteria 
widely used for determining metabolic syndrome, the 
IDF and the WHO criteria. The IDF criteria are based 
on central abdominal circumference plus two of the four 
factors: TG, HDL, systolic/diastolic blood pressure, 
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and fasting blood sugar levels, while the WHO criteria 
are based on clinical criteria of insulin resistance 1,2,4. 
Research conducted in China showed that metabolic 
syndrome is more common in urban populations. 
Economic development and changes in diet patterns are 
thought to have a role in the occurrence of metabolic 
syndrome in urban areas compared to rural areas 5. 

The area of Wonokromo District, Surabaya, is 
located in a densely populated urban area in Surabaya. 
The people who live in the area are pluralistic 
communities with diverse cultural backgrounds and 
customs. However, as with urban communities in 
general and the demographics of areas close to various 
commercial centers and modern lifestyles, it is feared 
that the public will adopt an unhealthy lifestyle such as 
excessive consumption of junk food, lack of physical 
activity, and high-stress levels. This will cause metabolic 
disorders that lead to metabolic syndrome, a collection 
of metabolic abnormalities that can increase the risk of 
developing metabolic diseases such as cardiovascular 
disease and type 2 diabetes mellitus. Therefore, we 
conducted a socialization program to household 
community in Wonokromo District, Surabaya for 
prevention and early detection of metabolic syndrome. 

Methods 

Participants in the activity were household community 
of Wonokromo District, Surabaya. In this program, the 
participants were measured for bodyweight, abdominal 
circumference, and blood pressure. The participants were 
also checked for laboratory examinations (fasting blood 
glucose, TG, and HDL cholesterol) from blood serum. 
Laboratory measurements were performed in Prospek 

laboratory, Surabaya, Indonesia, by using automated 
enzymatic colorimetry.

The participants were also asked to follow pre-test 
by filling-in close answers questions in order to find out 
the participants’ initial knowledge regarding metabolis 
syndrome. The questions of the pre-test included: early 
detection of metabolic syndrome, ways to prevent 
metabolic syndrome and the risk of metabolic syndrome. 
After given socialization, the participants were asked to 
fill-in a post-test with similar questions as the pre-test 
to find out whether there was an increase in knowledge 
about metabolic syndrome.

Participants with metabolic syndrome were defined 
according to the International Diabetes Federation (IDF) 
criteria, 2006 1. The diagnosis of metabolic syndrome 
based on IDF were central abdominal circumference of 
more than 80 cm in women and more than 90 cm in men 
plus two of four factors: TG, HDL, systolic/diastolic 
blood pressure and fasting blood glucose levels.

From the results obtained, statistical analysis was 
performed using SPSS version 23. The association 
between gender and laboratory parameters was analyzed 
by t-test, while the correlation between laboratory 
parameters was analyzed by Spearman. 

Results

Pre and post-test

Based on the results of the pre-test and post-test, 
76.9% of participants had increased of their post-test 
scores compared to their pre-test scores (Figure 1). 

Figure 1. Percentage of increased knowledge regarding metabolic syndrome of the participants before and 
after socialization 
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Laboratory examination

The participants consisted of men and women, with a mean age of 47.39 ± 9.39 for women and 56 ± 13.36 for 
men. The youngest participant was 27 years old, while the oldest participant was 77 years old. The largest number 
of participants was in the range of 41-60 years. The gender and age characteristics of the participants can be seen in 
Table 1.

Table 1. Gender and age characteristics of the participants

Gender

Age (y.o)

Total

21-40 41-50 51-60 > 60 

Male 1 0 3 1 5

Female 6 10 8 3 27

Total 7 10 11 4 32

The result of the laboratory examination for metabolic syndrome from the participants is shown in Table 2.

Table 2. The results of laboratory examination for metabolic syndrome from the participants

Parameters of metabolic syndromes (Mean ± SD) Male Female

Weight (kg) 76.2 ± 11.15 63.67 ± 11.36

Abdominal circumferences (cm) 99.2 ± 11.12 90.96 ± 10.87

Systolic blood pressure (mmHg) 134 ± 21.91 128.52 ± 22.31

Diastolic blood pressure (mmHg) 92 ± 4.47 91.11 ± 11.39

TG (mg/dL) 185 ± 101.08 101.96 ± 57.84

HDL (mg/dL) 45.8 ± 8.2 53.33 ± 8.7

Fasting blood glucose (mg/dL) 77.6 ± 12.28 89.59 ± 55.49

The results showed that female participants had 
lower bodyweight, abdominal circumference, systolic 
blood pressure, diastolic blood pressure, and TG levels 
compared to males. The female also had higher levels of 
HDL and fasting blood glucose than male participants. 

From a total of 32 participants, 12 participants (37.5%) 
were detected with metabolic syndrome (Figure 2). 
The most common type of metabolic syndrome was 
abdominal circumference exceeded normal limits 
(100%). 
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Figure 2. Percentage of participants with metabolic syndrome 

Of the 12 participants who detected metabolic syndrome, most of them (11 participants) were of productive age 
(25-65 years) as shown in Figure 3. 

Figure 3. Comparison of the percentage of participants with metabolic syndrome between productive age 
and non-productive age 

In this program, female participants with metabolic syndrome were more frequent than male (Figure 4), however, 
this could not be generalized as the number of female participants was more than male.
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Figure 4. Percentage of male and female participants with metabolic syndrome

From the participants, Pearson correlation test 
showed a significant positive correlation between body 
weight and abdominal circumference (p = 0.000, r = 
0.867). In addition, there was also a significant negative 
correlation between body weight and HDL (p = 0.004, r 
= -0.494), between abdominal circumference and HDL 
(p <0.05, r = -0.376), and between TG and HDL (p 
<0.05, r = -4.22).

Discussions

Metabolic syndrome is a set of markers of 
cardiometabolic risk whose incidence is increasing 
worldwide. These conditions include insulin resistance, 
hypertension, central obesity, glucose intolerance, and 
dyslipidemia 6. In Indonesia itself, based on research 
conducted by Herningtyas & Ng (2019), the overall 
prevalence of metabolic syndrome is relatively high 
(21.66%), with one of which the highest distribution is 
in East Java. The study also shows that the prevalence 
in urban communities is higher than in rural areas 7. In 
this program, we found a high incidence of metabolic 
syndrome (37.5%), which is not much different from 
that study. 

Most of the participants with metabolic syndrome 
in this program were of productive age (young adults). 
It is said that the prevalence of metabolic syndrome in 

young adults has increased in the last 15 years 8. This 
can be caused by Westernized diet, sedentary lifestyle, 
excessive alcohol intake, and smoking at productive 
age 9. However, early detection of metabolic syndrome 
in young adults can provide more effective prevention 
because of cost-saving and reducing disability-adjusted 
life years 10.

Prevention and early detection of metabolic 
syndrome is an important effort in reducing the incidence 
of this disease. Increasing awareness and knowledge of 
metabolic syndrome through specific health education 
can improve the quality of public health, considering 
that public knowledge of this disease is still low 11. In 
this program, there was a 76.9% increase in people’s 
knowledge regarding metabolic syndrome, which was 
assessed from the results of the pre-test and post-test. 
This proves that socialization about metabolic syndrome 
can provide a comprehensive understanding of public 
knowledge regarding this disease.

In this program, we found a significant positive 
correlation between body weight and abdominal 
circumference, significant inverse correlations 
between body weight and HDL, between abdominal 
circumference and HDL, and between TG and HDL. 
This was in line with previous studies showing 
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significant positive correlation between body weight 
and abdominal circumference 12, significant negative 
correlation between body weight and HDL 13, between 
abdominal circumference and HDL 14, and between TG 
and HDL 15.

This program had contribution for the community 
to reduce the incidence of metabolic syndrome in 
Indonesia, especially in urban household community. 
Early detection of metabolic syndrome from the smallest 
community unit also helps better management of 
metabolic syndrome to prevent further cardiometabolic 
complications. 

Conclusions

Socialization program was effective to increase 
knowledge about metabolic syndrome in the household 
community. On laboratory examination, 37.5% of the 
participants were detected with metabolic syndrome, in 
which most of them were in productive age. Additional 
support from the community is needed, and similar 
programs should be carried out in other places to reduce 
the incidence of metabolic syndrome and its related 
complications in Indonesia.
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Abstract

The aim of this, randomized, double-blind, placebo-controlled study is to evaluate the effect of using 40mg 
atorvastatin on the progression of joint structural changes and symptoms over 3months in Iraqi patients with 
symptomatic knee osteoarthritis.

This study was performed at Department of Rheumatology, Baghdad Teaching Hospital during the period 
from September 2020 to January 2021.A total of 44 patients with knee osteoarthritis were assigned to 
the placebo group (n=21) and atorvastatin group (n=23)that was received atorvastatin 40mg once daily. 
Both groups received etoricoxib tablets 60mg as a rescue medicine on need. Both groups were treated 
continuously for 12 weeks.Serum levels of C-terminal telopeptide of type II collagen CTXII, high sensitive 
c-reactive protein HS-CRP and Western Ontario and McMaster Universities Osteoarthritis Index WOMAC 
was measured before and after three months of treatment.Resultsshowed that after three months of treatment, 
the atorvastatin group showeda significant symptomatic improvement in total WOMAC scoring (P<0.0001) 
associated with a significant reduction (P<0.001) in serum CTXII, HS-CRP level.These results confirmed 
that the atorvastatin treatment in patients with knee osteoarthritis has clinical efficacy in reducing symptoms 
through the improvement of WOMAC index and reduction of serum level of CTXII and HS-CRP. In 
conclusions: Atorvastatin in a dose of 40mg daily can reduce the symptoms of OA.
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Introduction

Osteoarthritis (OA) is the most prevalent type of 
chronic arthritis, and the leading cause of adult population 
pain and disability(1). A recent meta-analysis found 
a relation between dyslipidemia and osteoarthritis(2), 
and several practical studies have indicated that lipid 
disorders can occur in OA Physiology (3).

Statins have been reported to have multiple 
effects on inflammation at the both 
cell and extracellular levels, including decreases 
ininflammatory cytokines and activation of T cells. 
Because both of these systems are influential in OA, 
statins may play a role in altering the development of 

knee OA and its symptoms, which can be counteracted 
by the well-known muscle aches that have formed during 
long term statins (4).

It is therefore tempting to speculate that statin_
induced mevalonate pathway inhibition can lead 
to inactivation of downstream Rho GTPase proteins, thus 
preventing the chondrocyte from irregular phenotypic 
changes and reacting to stimulation o  OA-inducing 
factors(5). In synovial cells, statins also decrease the 
production of matrix metalloproteinases, interleukins, 
chemokines and induce apoptosis in synovial fibroblasts, 
Furthermore, statins might influence osteoarthritis by 
their ability to inhibit osteoclast genesis, stimulate 
bone formation, and counteract possible underlying 
mechanisms of osteoarthritis, such as decreasing plasma 
low-density lipoprotein levels, vascular pathology, 
and systemic inflammation Hypercholesterolemia 
was shown to be associated with OA (6)A circulating 
marker of systemic inflammation is the high-sensitivity 

DOI Number: 10.37506/ijfmt.v15i3.15748
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C-reactive protein (hs-CRP). The liver synthesizes 
it and can be up-regulated by IL-6 and IL-1 and are 
correlated with knee OA involvement and progression. 
A new meta-analysis showed that in persons with OA, 
serum hs-CRP levels were modestly but significantly 
greater than in controls, and were weak butsignificantly 
correlated with knee pain and diminished physical 
function(7)In arthroscopic studies, localized synovium 
thickening may be observed

In( 50%)of KOA patients. Highly sensitive serum 
C-reactive protein (hsCRP) was found in synovial 
fluid (SF) of KOA patients as a measure of systemic 
inflammation and was associated with synovium and 
knee pain inflammation(8). C-terminal telopeptides 
of collagen type II (CTX-II). It can be detected in 
urine, blood, and synovial fluidare closely related to 
the pathological changes of articular cartilage and 
can,reflect the degree of inflammation of OA.WOMAC 
is a scoring system specially designed for hip and knee 
arthritis, which can assess the severity of arthritis and its 
therapeutic effect according to the related symptoms and 
signs of patients(9). This study evaluates the therapeutic 
effect of atorvastatin and examined the expression of 
CTX-II and HS-CRP in the serum of patients with knee 
OA and explored the role of them in the assessment of 
disease status and change in WOMAC score.

Patients and Methods

A double-blind randomized placebo-controlled 
clinical trial was performed at Rheumatology Department, 
Baghdad Teaching Hospital from September 2020 until 
January 2021. Patients were randomly selected to receive 
each day either atorvastatin 40mg tablets previously 
prefilled in capsules or a capsule pre-filled with starch 
as a placebo for 12 weeks and taken etoricoxib 60mg 
on need. every 4 weeks The patients were clinically 
checked for any adverse effects and regular evaluation of 
their knee symptoms were done at 0, 4, 8, and 12 weeks 
in accordance with WOMAC (Western Ontario and 
McMaster Universities Osteoarthritis Index) scoring.

Patients selection: Patients are eligible to study if 
they wereHad a confirmed diagnosis of mild to moderate 
painful knee Osteoarthritis diagnosed according to the 
American College of Rheumatology (10) Age over45 
regardless of gender.Patients with renal or liver disease, 
high lipid profile or already on atorvastatin treatment or 

any other contraindications to atorvastatin; pregnancy, 
history of other rheumatic diseases were excluded. 
By using knee x-ray On the basis of the Kellgren 
and Lawrence (K&L) radiographic method, disease 
severity was graded (11). As an evaluation scale for the 
radiographic incidence of knee OA, the K&L scale was 
used.

A 5 ml of venous blood samplewas collected from 
each patient, The resultant serum was kept in -80degrees 
of freezing to use for hematological measurement of 
high sensitive c-reactive protein and c-telopeptide type 
2 collagen,these steps were done at the baseline and the 
end of study at 12th week.

The assessment was performed by the following 
parameters:

1.Western Ontario and McMaster Universities 
Osteoarthritis Index(WOMAC), has been used to 
assess patients with arthritis in the lower extremities.
Assess the quality of life linked to health (HRQOL)(12) 
(According to American College of Rheumatology in 
2006), 1.pian 2.stiffness 3.function.(13)

2.Determination of c- terminal cross-linking 
telopeptide type II collagen The quantitative sandwich 
enzyme immunoassay technique is employed in this 
assay(14)

3.Determination of serum high sensitive 
C-Reactive Protein in human 

C-Reactive Protein (CRP) is an acute-phase 
protein, formed in the liver. Interleukin-6 is the mediator 
for the formation by the hepatocytes of CRP, a pentamer 
of about 120.000 Daltons. A recent meta-analysis finds 
serum levels of hsCRP

In individuals with OA, they were modestly but 
significantly

Higher than in controls, and correlated with 
knee pain and reduced physical activity, weakly but 
significantly(7). ELISA technique was used to perform 
the test. (15)

Statistical analysis of data was performed using SAS 
(Statistical Analysis System - version 9.1). Independentt-
test is usedto assess the differences between two groups 
while
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pairedt-test is statistically used to compare between 
pre- and post-treatment results in same group. Chi-
square test is used for assess the differences between 
proportions. P<0.05 is considered as a significant 
different.

Result and Discussion

 Demographic data and disease characteristics of the 
44 subjects of study groups are presented in table (1).in 
reference to gender, most of the patients were females(35) 
while males were(9) patients .non-significant statistical 
differences were noticed between both groups (P>0.05).

Table(1): The baseline clinical characteristics of patients in both groups

P-value

Patients

Characteristic atorvastatin (A)
(n=23)

Placebo(B)
(n=21)

0.27*
4(17.4%)

19(82.6%)

5(23.8%)

16(76.2%)

Gender

Male

Female

0.45NS55.21±0.4953.19±8.10Age (years)

0.11NS53.38±7.0350.36±5.23WOMAC score index

0.51NS32.22±3.4531.71±2.96Body mass index (Kg/m2)

0.61NS2.47±0.482.35±1.03CTXII serum level 

0.60NS6.25±2.505.90±1.88High sensitive-CRP (microgram/mL) serum level

*Chi-square test

Data presented as mean ± SD

No significant differences 

The mean age of atorvastatin group was 
55.21±0.49and the placebo group was 53.19±8.10 with 
non-significant differences. Also, the mean BMI of 
atorvastatin group patients was 32.22±3.45and for the 
placebo group was 31.71±2.96 with non-significant 
differences. The level of signs and impairments were 
reflected by the total WOMAC score.

The effects of atorvastatin and placebo on WOMAC 
were assessed for three months of treatment(table-2). 
At baseline and after 1 month of treatment there 
were non-significant differences in both groups, at 
2nd and 3rd months. Both groups of atorvastatin and 
placebo showed progressively and highly significant 
improvement(p<0.0001) in WOMAC. However, there 
was a significant difference (P<0.01) between the 

effect of atorvastatin and placebo after three months of 
treatment,the significance and improvement in WOMAC 
index in the placebo group due to using of etoricoxib 60 
mg that was indicated to patients on the need for three 
months. Many studies reported the administration of 
etoricoxib for elderly patients significantly improves 
pain and physical function and quality of life. (16)

These reults approved the positive effect of 
atorvastatin in the improvement of total WOMAC 
in patients both in rest and during movement and 
improvement of quality of life.Vasilyeva et al.,(17)

has shown a significant decrease in WOMAC index in 
patients receiving atorvastatin 10 mg for12 months was 
marked by significantly reducing the severity of pain.

Salman and Mohammad,(18)found a significant 
improvement in WOMAC after 3 months of simvastatin 
20 mg treatment in Iraqi patients with knee osteoarthritis. 
The mean pain score significantly decreased at baseline 
was (8.6±2.2)versus (5.14±2.9) in the simvastatin group 
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after three months of treatment. The same trends had been observed in scales of stiffness, physical function, and total 
WOMAC.

Table(2):The effect of treatment with atorvastatin and placebo on WOMAC score in patients with knee 
osteoarthritis

WOMAC Placebo atorvastatin P-value

Baseline 50.36±5.23 53.38±7.03 0.11NS

After 1 month 45.37±5.97 44.74±4.31 0.68NS

After 2 months 38.08±4.85 31.24±3.88 <0.0001

After 3 months 30.34±5.18 21.63±3.68 <0.01

Rate of Change -39.75% -59.47%

P <0.001 <0.0001

The results presented in table (3) showed a statistically 
non-significant change between both groups at baseline. 
The changes in serum CTXII level were statistically 
significant in the atorvastatin group after 3 months of 
treatment (p<0.001) with mean change(2.47±0.48- 
1.70±0.52) and rate of change about20%.In the placebo 
group, there were non-significant differences in CTXII 
serum level.

Up to the best knowledge, there is no clinical study 
reported to explore the effect of atorvastatin in knee 

osteoarthritis patients by measuring serum CTXII level.

Tang et al.(19)have revealed that The extent of 
deterioration of articular cartilage can be expressed by 
CTX-II. Statins have protective effects on subchondral 
bone by inhibiting osteoclastogenesisand stimulating 
bone formation. However, it should be noted that this 
study only indicates the disease-modifying effect of 
statins(20). This study concludes that using statin is 
associated with a reduction in OA progression of knee 
joints(21).

Table(3):The effect of treatment with atorvastatin and placebo on serum level of C-terminal telopeptide type 
II collagen (CTXII) in patients with knee osteoarthritis.

CTXII Placebo atorvastatin p

Baseline 2.35±1.03 2.47±0.48 0.61NS

After 3 months 2.45±1.04 1.70±0.52 0.003

Rate of Change 4.25% -19.85%

P 0.35NS <0.001

In the atorvastatin group, there was a progressive 
and significant decrease in serum HS-CRP level after 
the third month of treatment (3.17±1.40after 3 months 
versus 6.25±2.50at baseline, p<0.00001). In the placebo 
group, there was a significant difference in HS-CRP 
level (5.00±1.93 after three months versus 5.90±1.88 at 
baseline, p<0.0001) (Table-4).

The HS-CRP level for patients taking atorvastatin 
was significantly different between both groups after 
three months of treatment.Anearlier study byChan 
et al.,(22)was shown theAtorvastatin therapy was 
associated with a substantial decrease in hs-CRP plasma 
in obese individuals by the anti-inflammatory effects of 
atorvastatin.
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Statins can also decrease plasma hs-CRP concentrations by direct inhibition of CRP production through IL-6-
independent pathways(23) 

Table (4):The effect of treatment with atorvastatin and placebo on serum level of ahigh sensitive C-reactive 
protein in patients with knee osteoarthritis

HS-CRP Placebo atorvastatin P

Baseline 5.90±1.88 6.25±2.50 0.60NS

After 3 months 5.00±1.93 3.17±1.40 <0.001

Rate of Change -15.25% -49.28%

P <0.0001 <0.00001

The main limitation in this study was the small 
sample size; it was kind of challenging during COVID-19 
quarantine to include old patients without comorbidities 
aside from this. Further studies with a large scale of 
observations, longer follow-up, multicenter and different 
designs are needed to assess the precise mechanism of 
action of atorvastatin in OA. 
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Abstract

Background: Condoms are  beneficial in preventing certain infections but may not completely protect from 
other infections, such as AIDS due to having various transmission routes. Providing sex education, focused 
on enhancing knowledge and attitudes targeting the youth. The aim was to assess knowledge and attitudes 
regarding male condom protection role against sexually transmitted infections among Minia university 
students. Design: A quasi-experimental design with pre-posttest was utilized. Settings: conducted initially at 
faculties of science, literature and education, Minia University, then researcher followed them at staff Minia 
club. Tool:I- An interviewing socio demographic questionnaire. II- Knowledge and Attitudes questionnaire 
Results: The level of knowledge among the studied faculties had improved from 40.2 %, 88.9 & 28.2 % 
to 85.4, 100% & 91.3 % of literature, science and education faculties respectively post intervention. The 
attitude among the studied faculties had changed positively from 74.2 %, 100 % & 93.5 % of literature, 
science and education faculties’ pre intervention to 85.6 %, 100 % & 95.7 % post intervention respectively. 
Conclusion: the highest levels of knowledge were concerning AIDS the least reported one were concerning 
HPV. Students had a positive attitude and intentions towards limited and localized role of condom. 
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Introduction 

Sexual transmitted diseases (STDs) are infections 
that are passed from carrier or infected personnel to 
healthy one during sexual act. The transmission can 
be oral, anal, or vaginal sex or even genital skin-to-
skin contact with infected one. Safe sex means taking 
measures to safeguard oneself or the other partner from 
STDs when having coitus. (1). Globally, sexual transmitted 
infections (STIs) are important and considerable 
public health concern. Most STIs are without apparent 
symptoms making it difficult to diagnose and manage 
(2). STIs can lead to medical problems as infertility, 
cervical cancer, and premature infants. Consequently, 

the global incidence of STIs cases is underestimated 
as it may be elevated than 340 million. Management of 
STIs complications is representing huge cost concerning 
tertiary prevention (3).

Proper condoms use only can provide protection as 
a barrier method and only to and from the covered area. 
Uncovered areas are still liable to various infections. 
Infections transmitted through routes other than sexual 
contact as blood, skin to skin contact can be transmitted 
even though correct condom use. Condoms are generally 
thought to prevent STIs. However, those condoms are 
generally useful in protecting from certain infections as 
chlamydia; condom may not completely prevent other 
STIs as AIDS due to various transmission routes (4). 
Condom is useless in direct contact infections as human 
papilloma virus. Also, diseases transmitted by blood as 
AIDS has high risk for transmission even if condom is 
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used properly. Some STIs may also infect lips, mouth, 
and throat. Oral sex has a high risk for passing e.g. HPV. 
For protection, oral dams should be used to make it 
safer and it is not provided as family planning method in 
Egypt (5, 6&7). Adolescents are more liable to be affected 
by STIs all over the world due to lack of awareness, peer 
pressure, drug abuse and un- protected sex. About one-
third of newly diagnosed cases occur among youth (ages 
15–24). So, health care team and school staff should 
guide youths’ decisions about reproductive health (2).

  The adolescent stage is a period of sexual 
identification as they make sense of feeling and transfer 
them into sexual acts. This necessitates raising adolescent 
awareness about sexual aspects. Consequently, 
teenagers will not rely on friends for information due to 
the great effect having on each other’s and on the whole 
community. So, misinformation and the complications 
of the high risk sexual acts can be avoided. Millions of 
viral STIs occur annually that cannot be eradicated by 
the current therapy. The highest rates of morbidity occur 
in the developing countries, led by South and Southeast 
Asia, then Sub-Saharan Africa, Latin America, and the 
Caribbean(3). 

The human papilloma virus (HPV) is considered a 
major cause of cancers of the genital tract for both sexes. 
Over 200 HPV serotypes are identified and about 40 
are specific to the genital tract. The effect of the HPV 
is found in 99.7% of cervical cancer cases globally 
(8). Cervical cancer is the third frequent cancer among 
women globally. The majority of its related mortality 
occurs in the developing countries. In Egypt, populations 
of 25.76 million women over 15 years old are at liable 
to cervical cancer.It is estimated that around 514 women 
are diagnosed with cervical cancer and 299 die from 
the disease in Egypt annually; so, cervical cancer is the 
second most frequent type among Egyptian women(9&10). 
Acquired immunodeficiency syndrome (AIDS) is one 
of the most dangerous public health and development 
challenges globally currently. The infection is caused by 
the human immunodeficiency virus (HIV). Though the 
HIV infection rate is low in Egypt, there is a need to 
raise Egyptians health awareness about AIDS (11). 

The United Nations 2016 announced that the rate 
of new HIV cases is growing by 25- 30% increase 
annually. It estimated that Egypt has more than 11,000 

cases of HIV. Cairo- HIV cases have been in creasing 
at an alarm ing pace in Egypt due to changing social 
tra ditions, stigma and inadequate medical practices. 
HIV cases will become more prevalent un less serious 
preventive measures are taken to keep the virus from 
spreading. HIV is being found in more young peo ple 
than any other age group(12). Primary level of prevention 
means the promotion of safe sex and illness prevention 
by the immunization against STI and health education. 
At this level, the target is healthy people. Providing sex 
education by providing guidelines planned aiding youth 
improve sexual and reproductive health through raising 
health awareness (13, 14).Nursing education is a main tool 
for disease prevention. STIs have long prompted various 
moral, legal, and medical interventions (15). Sexual 
health education programs tailored to youth are limited 
and no training on sexual health–related topics exists in 
the school curriculum. Indeed, in keeping with cultural 
sensitivities, the promotion of abstinence has been the 
main theme of most sexual health education efforts 
(16,17).

The aim of the study:-

It was to assess knowledge and attitude regarding 
the condom role in protection from sexual transmitted 
infections before and after implementing the educational 
program.

Research Hypotheses: 

1. University students who will receive health 
education about male condom protection role against 
sexually transmitted diseases will have higher level of 
awareness on posttest than on pretest.

2. University students who will receive health 
education about male condom protection role against 
sexually transmitted diseases will have more positive 
attitude on posttest than on pretest.

Subjects and Methods

Design: A quasi-experimental design with pre-
posttest was used. In this design the researcher 
used educational interventions used to estimate its impact 
of an intervention on the participant students of Minia 
University at the selected faculties but with less control 
to all the factors affecting the variables of the study (18).
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Settings: The study was conducted initially at 
faculties of Science, Literature and Education, Minia 
University for sample collection, then researcher 
followed them at Staff Minia Club.

Sample Calculation

Using Epi-Info software version 7, the estimated 
sample size was 180 participants at two-sided 
confidence level equal 95% , power equal 80 % and 
ratio of unexposed : exposed equal 1 and percent of 
outcome in unexposed equal 15 %. Only 152 who 
agreed to participate and committed to the educational 
program. The researcher established a lists of scientific 
and Literary faculties and by simple random sample 
selected 3 faculties as the population sizes of each 
is largely differing, the researcher used proportional 
allocation method equation to estimate the sample 
size from each one (19). Population number of science 
faculty (N1)= 1090, those of faculty of literature (N2) 
= 12300 and of faculty of education(N3) = 5650. Total 
population (N) = 19040, using proportional allocation 
method the researcher estimated the selected number as 
the following:

Calculated versus actual recruitment: 

n1 = N1/N*n = 10 : actual recruitment equal 9 
science students.

n2 = N2/N*n = 116: actual recruitment equal 97 
literature students 

n3 = N3/N*n = 54: actual recruitment equal 46 
Education students where n is total estimated sample 
size = 180 and total population (N) = 19040. 

  Sample:

 A total of 180 students at reproductive age (15-25 
years) were interviewed: A simple random sample of 
152 male and female university students who agreed to 
participate.

The inclusion criteria:

· Students at reproductive age (starting from 17 
years old) at Minia University.

· Single or married.

· Male or female.

28 students dropped from the study as 18 were 
excluded as a pilot study and 10 were not complied to 
continue due to refusal to discuss sexual concerns as 
being very confidential and sensitive for them. Only 
152 students were committed to the interventions with 
recruitment rate equal 84.4 %. 

The Exclusion criteria were students less than 17 
years or more than 25 years oldOr those not affiliated to 
Minia University.

Instruments for Data Collection

1. An interviewing questionnaire to identify socio 
demographic data included 4 questions about age, sex, 
marital status and the faculty name.

2. Knowledge and attitudes questionnaire about 
STIs included routes of transmission; it included AIDS 
and human papilloma virus. The questionnaire used to 
assess knowledge and attitudes about the determined 
infections before and after the educational program 
(NEP). It was designed by the researcher depended on 
both Minia University students needs and the current 
related literatures (20, 21, 22, 23, 2, 24). For both infections 
the researcher investigated knowledge about its nature, 
modes of transmission. Also multiple choice question to 
determine condom role for prevention of AIDS and HPV 
infections then the researcher assessed participants’ 
attitude. 

Scoring System

The questionnaire included questions concerning 
the students’ demographic criteria as well as 22 students 
knowledge assessment questions was three points Liker 
scale (0 – 2) as (0) for wrong response and don’t know 
, (1) for correct and incomplete response, and (2) for 
correct and complete response. These items were as 
follow; knowledge about AIDS as well as HBV infection 
(Table2) .The student ‘knowledge about AIDS was 
assessed by having a score of 0-22. The total score of 
each student was classified into “poor knowledge” when 
the student achieved less than or equal ≤ 50% of the total 
score, and “good knowledge” was considered when the 
student correctly answer more than > 50% of the total 
score. Accordingly, students had from0 - 11 points of the 
total score, were considered as “poor knowledge”, and 
those who had 12 - 22 points were considered as “good 
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knowledge”. 

Regarding assessing the students’ knowledge about 
Papilloma virus infection (PVI), the questionnaire 
contained 10 items (Table3). The students ‘knowledge 
about PVI was assessed by having a score of 0- 20. The 
total score of each student was classified by the same 
previous manner. Accordingly, students had from 0-10 
points of the total score, were considered as “poor 
knowledge”, and those who had 11 – 20 points were 
considered as “good knowledge”.

The grand total knowledge for each student was 
assessed accordingly through 21 student’ knowledge 
assessment items which were included in the 
questionnaire. The student ‘grand total knowledge was 
assessed by having a score of 0- 42. Similarly, students 
had from 0- 20 points of the grand total score, were 
considered as “poor knowledge”, and those who had 21– 
42 points were considered as “good knowledge”.

  Concerning attitude toward future condom practice 
against STIs, researchers assessed it through using 4 
items (Table 4). Each item was examined in a two points 
Liker scale (0-1) .The rating scale scores the attitude as 
(0) for disagree , (1) for agree. The total score of each 
student was classified into “ negative attitude” if the 
participant students correctly answer less than or equal 
≤ 50%(0-4 points) of the total score , and “ positive 
attitude” when the he/she achieved more than > 50% (5 
– 8 points )of the total score. 

Validity and reliability of the instrument: 

The validity of the tool was done by three experts 
(two Professors in Community Health Nursing, and one 
Professor in Community Medicine) who checked the tool 
for content accuracy and internal validity. Also, experts 
were asked to evaluate the items for completeness and 
clarity (content validity). The relevancy, fluency, and 
simplicity of each component in the questionnaire 
were examined by the Experts and they found the 
questionnaire is useful and helpful. Suggestions were 
involved and considered into the tool modifications.

Reliability

Reliability was estimated among 10 participants by 
using test retest method with two weeks apart between 
them. Then correlation coefficient (Cronbach’s alpha) 

was calculated between the two scores. 

Test-retest reliability was examined to test the 
internal consistency of the instrument . Its reliability has 
been verified with Cronbach’s α values of 0 .77 and 0.84 
for AIDS and HPVI respectively, which indicates that 
the questionnaire is reliable to achieve the objectives of 
the study (25).

Procedures for Data Collection

Study period: Data were collected for a period of 
ten consecutive months from October 2018 till January 
2019.

Approval: was gained from MiniaUniversity.An 
informed consent to carry out the study was gained from 
the participants.

Ethical Consideration: Ethical clearance was 
obtained from the Ethical Review Committee of 
the Faculty of Nursing, Minia University. Letters 
of permission were secured from the faculty to the 
selected Faculties Dean offices and Minia staff club 
Administrator. The obtained information confidentiality 
was kept. Each student was informed about the right to 
refuse to participate in the study, before taking a verbal 
consent. 

Pilot Study: A pilot study was performed on 10 % of 
the study sample (18) and was excluded from the sample 
to ensure stability of the responses. It was performed to 
assess the readability of the tool. Base line assessment 
through checklist was carried out and taken from all 
participated students before nursing intervention to 
identify students’ needs. It also aided to estimate the 
needed time to fulfill the tool (20: 25 minutes). 

Interventions:-

Initial visit:

· The researcher selected participant students for 
their faculties after obtaining their consent and mobile 
phone numbers.

·  The initial visit was for obtaining pre-test as a 
baseline assessment.

· The researchers determined 2 days per week 
afternoon at Staff Minia University club to interview 
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students groups. 

· They classified the total sample into 6 equal 
groups and declared a timetable schedule of topics and 
the assigned groups,each contained 26 or 25 students as 
a maximum.

·  The researchers assigned Thursday for AIDS 
education, and Tuesday was for HPVI.

· Period of intervention for each group was 4 
consecutive weeks (each week contains 2 sessions) to 
be totally 8 educational sessions in addition to the final 
interview, 2 hours for each session.

Subsequent visits:

· The interventions were implemented for 5 
months for the whole participant groups. 

· In each session, the researcher began by giving 
a summary about the previous session then she had a 
feedback from the students followed by the next session. 
The researcher considered applying simple and obvious 
language.

· The researcher classified the subsequent nursing 
education sessions as following

· Counseling the participants about STIs by 
providing overall view including definition, factors or 
causes, route of transmission, risky groups , clinical 
picture, methods of prevention, management and male 
condom protection role in each infection and as a barrier 
method for family planning. 

· To ensure exposure of the educational 
interventions, all participants had the same booklet 
which contained the previous content. 

Final visit (Evaluation): 

· The researcher re-administered the study 
questionnaire to assess the effect of educational 
interventions.

· Post intervention test as performed after 1 
months of health education.

Statistical Analysis:-

Data was coded. Entry and analysis of data was 

performed using SPSS (Statistical Package for Social 
Science) version 22. Graphic was extracted using Excel 
software program.

Mean (X) was representing quantitative data. It was 
analyzed using student t- test to compare between two 
means.In the other hand, frequency distribution tables, 
number and percentage represented qualitative data. It 
was analyzed by chi-square (χ2) test. However, if an 
expected value of any cell in the table was less than 5, 
Fisher Exact test was used( if the table was 4 cells) , or 
Likelihood Ratio (LR) test (if the table was more than 4 
cells). Level of significance was set as P value <0.05 for 
all significant tests.

Results

Table (1) shows that, about two thirds(60.5%) of the 
studied students aged between 17 to 20 years, 54.6% of 
them males, and one fifth of them were married(20.4%) 
. There was no significant difference between different 
Faculties regarding gender distribution (P=0.6). 
However, there were significant difference between 
different Faculties regarding age distribution, marital 
status and residence. 

Table (2) highlights that the range of correct answer 
of mode of transmission and condom role as providing 
local protection before intervention, was from 16.4 % to 
90.8% in items of AIDS awareness. However, in post 
intervention, this range of correct answer was increased 
from 52.6% to 100 %. Concerning condom role 
awareness, the range changed from 16.4 % before the 
interventions to 52.6 % after the interventions revealing 
significant difference: P4=0.000. 

Table (3) shows that there was a high significant 
difference between percentages of correct answer before 
and after the interventions for the selected Faculties. 
Also, the range for HPVI was the least reported grand 
total as 7.2 % to 34.9 % before the interventions increased 
to 17.1% to 61.8 % after the interventions. Condom role 
awareness increased from 7.2 % pre intervention to 49.3 
% post interventions. 

Table (4) shows that a range of 27.8 – 92.8% of 
Literature’ students reported positive response in the four 
items of attitude toward future condom practice before 
the interventions. However, after the interventions, this 
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range was increased to 57.7% - 97.9 % revealing significant difference. Regarding intention for non-use of condom 
for protection from sexual diseases, 29.9%, 0 &0 of literature, science and education faculties increased to 57.7 %, 
100 % & 78.3 % respectively after the interventions that differ significantly. 

Table 1: Socio demographic data of studied Minia University’ students (N=152)

Socio-demographic 
characters

Faculties

P valueLiterature Science Education Total

N0. % N0. % N0. % N0. %

Gender

Male 51 52.6 6 66.7 26 56.5 83 54.6
X2=0.75, P=0.6 

NS

Female 46 47.4 3 33.3 20 43.5 69 45.4

Age groups

17 - 20 years 50 51.5 9 100 33 71.7 92 60.5 X2=11.6,P=0.003

21 - 23 years 47 48.5 0 0 13 28.3 60 39.5 Sig.

Residence

Rural 34 51.5 6 9.1 26 39.4 66 43.4
X2=7.9
P= 0.01

Sig.Urban 63 73.3 3 3.5 20 23.3 86 56.4

The preferred source 
of medical information
- PHC

- Obstetrician

- Internet use

 

16

24

57

 

10.5 

32.1

57.4

 

0

2

7

 

0

22.2

77.3

 

0

23

23

 

0

50

50

 

16

49

87

 

10.5

32.2

57.2

X2=21.4,
P=0.000

HS

Total 97 100 9 100 46 100 152 100
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Table (2): Percent distribution of the studied students according to their correct knowledge about male 
condom protection role against sexually transmitted diseases pre and post intervention (N = 152).Table (2): Percent distribution of the studied students according to their correct knowledge about male condom protection role against sexually transmitted diseases pre and post intervention (N = 152). 

Awareness about AIDS  

Types of Faculties 

Total P value Literature  

            %               

Science 

% 

Education 

% 

 Pre% Post%  P1 Pre% Post% P2 Pre% Post% P3 Pre% Post% P4 P5 

 

1. Causative  agent of AIDS  72.2 95.9 0.000 100 100 NA 82.6 97.8 0.000 77 96.1 0.000 0.000 

2. AIDS is transmitted by vaginal sex.    89.7 100 0.000 100 100 NA 91.3 100 0.000 90.8 100 0.000 0.000 

3. AIDS is transmitted by anal sex.    77.3 99 0.000 77.8 100 0.000 69.6 100 0.000 75 99.3 0.000 0.000 

4. AIDS  is transmitted by rectal sex. 67 94.8 0.000 66.7 100 0.000 73.9 97.8 0.000 69.1 96.1 0.000 0.000 

5. AIDS is transmitted by contaminated blood.   56.7 91.8 0.000 66.7 88.9 0.000 58.7 95.7 0.000 75 92.8 0.000 0.000 

6. AIDS is transmitted from mother to fetus. 33 81.4 0.000 77.8 88.9 0.000 19.6 54.3 0.000 69.1 70.4 0.000 0.000 

7. AIDS is transmitted  by contaminated  tools. 33 66 0.000 77.8 100 0.000 37 63 0.000 57.9 61 0.000 0.000 

8. AIDS is transmitted by patient belongings.  26.8 45.4 0.000 22.2 77.8 0.000 28.3 650 0.000 31.6 48.7 0.000 0.000 

9. AIDS is not transmitted by skin contact. 13.4 34 0.000 77.8 88.9 0.000 10.9 50 0.000 36.8 41.4 0.000 0.000 

10. AIDS is  not transmitted  by hugging or shaking hand 14.4 36.1 0.000 77.8 100 0.000 15.2 52.2 0.000 27 39.5 0.000 0.000 

11. Condom role: is providing local protection and family planning 
method  and abstinencefrom risky coitus  

12.4 51.5 0.000 55.6 100 0.000 
2.2 65.2.2 

0.000 
16.4 

52.6 0.000 0.000 

P1=paired t test for comparison between Literature’s students pre-post educational interventions for each 
awareness item. P2=paired t test for comparison between Science’s students. P3=paired t test for comparison between 
Education’s students.

P4=paired t test for comparison between total students. P5= X2 test (McNamar test) was used to measure 
association between paired qualitative data, between the two levels of intervention (before and after the interventions), 
and the three types of Faculties. 

Table (3): Percent distribution of the studied students according to their correct knowledge about human 
papilloma virus pre and post intervention 

 

Table (3): Percent distribution of the studied students according to their correct knowledge about human papilloma virus pre and post intervention  

 

 

Awareness about human papilloma virus infections 

Types of Faculties Total 

P value Literature  

            %               

Science 

% 

Education 

% 

 Pre% Post%  P1 Pre% Post% P2 Pre% Post% P3 Pre% Post% P4 P5 

1. Human papilloma virus is infectious disease. 22.7 39.2 0.01 77.8 88.9 0.03 30.4 39.1 0.09 28.9 41.4 0.001 0.04 

2. Human papilloma virus is transmitted by vaginal sex.   29.9 62.9 0.000 77.8 88.9 0.03 37 54.3 0.000 34.9 61.8 0.000 0.000 

3. Human papilloma virus is transmitted by oral sex.   22.7 57.7 0.000 66.7 66.7 NA 32.6 50 0.000 28.3 55.9 0.000 0.000 

4. Human papilloma virus is transmitted by rectal sex.   16.5 50.5 0.000 66.7 66.7 NA 21.7 37 0.000 21.1 47.4 0.000 0.001 

5. Human papilloma virus is transmitted by contaminated blood 16.5 19.5 0.04 22.2 33.3 0.04 32.6 26.1 0.04 21.7 22.4 0.16 0.04 

6. Human papilloma virus is transmitted by patient belongings   15.5 22.7 0.02 0 22.2 0.000 21.7 26.1 0.03 17.8 22.4 0.04 0.002 

7. Human papilloma virus is transmitted by skin contact. 8.2 21.6 0.01 88.9 88.9 NA 17.4 21.7 0.11 15.8 25.7 0.03 0.05 

8. Human papilloma virus is transmitted by hugging or shaking 
hands. 

 15.5 27.8 0.02 0 33.3 0.000 
28.3 10.9 

0.09 20.4 21.1 0.14 0.02 

9. Human papilloma virus is transmitted by bedding clothes or 
furniture. 

15.5 23.7 0.02 0 33.3 0.000 
4.3 6.5 

0.23 13.2 17.1 0.08 0.01 

10. Condom role is providing local protection, family planning 
method  and abstinencefrom risky coitus  

6.2 46.4 0.000 0 66.7 0.000 
10.9 65.2 

0.000 7.2 49.3 0.000 0.000 
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Table (4): Percent distribution of the studied students according to their positive attitude toward future 
condom practice against sexually transmitted diseases pre and post intervention (N = 152).

 

Table (4): Percent distribution of the studied students according to their positive attitude toward future condom practice against sexually transmitted diseases pre and post intervention (N = 152). 

Positive  attitude toward future condom practice against sexually 
transmitted diseases 

Types of Faculties Total 

P5 
Literature  

            %               

Science 

% 

Education 

% 

Pre Post  P1 Pre Post P2 Pre Post P3 Pre% Post% P4 

1. Condom do not provide enough protection from all sexual diseases. 27.8 74.2 0.000 0 88.9 0.000 6.5 65.2 0.000 19.7 72.4 0.000 0.000 

2. I do not intend to use condom for protection sexual diseases.   29.9 57.7 0.000 0 100 0.000 0 78.3 0.000 36.1 56.6 0.001 0.000 

3. Do you have intention to return to information sources?   92.8 97.9 0.03 100 100 0.000 87.2 93.5 0.001 56.6 96.7 0.000 0.001 

4. Do you intend to use condom as family planning method? 37.1 82 0.000 0 88.9 0.000 28.3 51.7 0.000 31.6 67.8 0.000 0.000 

If .no choose causes prevent you  :   

1. alone it is not effective for all routes 

 

27.8 51.6 0.000 
33.3 66.7 

0.02 
23 50 

0.000 47.8 21.7 0.003 0.001 

2. unsatisfactory for one or both partner 

 

55.6 32.3 0.000 
33.3 50 

0.014 
36.5 40 

0.09 37 12.5 0.000 0.03 

3. temporary method for family planning  13.9 12.9 0.24  
NS 

0 0 
NA 

38.5 10 
0.000 60.9 16.8 0.000 0.04 

4. incidence about 15 % during a year of use 2.8 3.2 0.19 
NS 

0 0 
NA 

0 10 
0.000 64.3 25 0.000 0.03 

                Subtotal numbers 31(100%) 8(100%) 10(100) 60(100%) 48(100) 0.007  

Discussion 

Socio demographic characteristics:

The current study illustrated that, about two thirds 
of the participant students aged between 17 to 20 years, 
more than half of them were males, and one fifth of them 
were married (20.4%). However, there were significant 
difference between different Faculties regarding age, 
marital status and residence. 

This is similar to (23) who indicated no significant 
differences in gender, age and religion between 
participants who completed the pre-intervention 
questionnaire. That older students (>15 years) had 
more knowledge and more positive attitudes and 
behavioral intentions than younger students (<14 years). 
Regarding source of information: (32) stated that the 
web is a medium very familiar to today’s young people; 
many are estimated to be internet users across differing 
settings. This is similar to (28) who reported that youth 
are likely to seek information from other sources; as in 
other contexts, online resources were reported as the 
respondents’ main sources of sexual health information.

  AIDS: The current study results highlighted the 
range of correct answers concerning mode of transmission 
and condom role as providing local protection from 
AIDS, before intervention, was from 16.4 % to 90.8% 

in items. However, in post intervention, this range of 
correct answers was increased from 52.6% to 100 %. 
Concerning condom role awareness of providing local 
protection the range changed from 16.4 % before the 
interventions to 52.6 % after the interventions. There 
was a high significant difference between percentages 
of correct answers before and after the interventions: 
P4=0.000. 

The results of the current study is in accordance with 
(29)who reported that there were a few misconceptions 
when a few students noted that one could be infected 
with the virus through the use of same toilet seats 
and toothbrush. The study indicated that students had 
adequate knowledge about AIDS. Indeed, the students 
knew how the virus was spread as by blood or sexual 
route or sharing infected invasive instruments. For 
the protection, the students reported condom use; 
abstinence; and having sex with a faithful partner. 
Awareness of AIDS is high, in conformity with general 
trend in the country. The results of the current study are 
convenient with (26)whoreported that participants stated 
that awareness about AIDS indicated fast majority knew 
that one can reduce his or her opportunities of getting 
AIDS by having only one healthy partner free from 
infection or by using condom persistently during coitus 
a healthy apparent person can be carrier
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Abstinence can reduce risk of sexual transmitted 
infections: 

  The current results are in accordance with(30) who 
reported thatthe most effective measure to prevent the 
transmission of STDs is to abstain from all types of sexual 
contact or to be in a long-term, mutual relationship with 
a healthy partner. Sexual partners who used condoms 
may get use of counseling that includes condoms, in the 
other hand; participants without such experience might 
guide more from an abstinence-only. This is meant by 
limiting condom protection role in sexually transmitted 
diseases with variety of routes other than sexual route to 
be just localized protection and contraceptive method. 

Also, (31) reported that when condom used properly, 
they are more effective protection from of AIDS. In 
heterosexual HIV relationships such as those having 
one infected and one healthy partner with consistently 
condoms use, AIDS-negative partners were 80% less 
liable to be infected with AIDS compared with others in 
similar relationships in which condoms were not used. 
This is meaning incomplete protection. The researcher 
suggests that it is possible for transmitting infection 
even in case of regular condom use due to unrecognized 
worn condom and presence of other methods of AIDS 
transmission as oral, rectal sex or blood transfusion.so in 
case of presence of different routes of transmission, the 
possibility of condom protection may be locally only. 

  HPV: The current study presented a high significant 
difference between percentages of correct answer before 
and after the interventions for the selected faculties. Also, 
the range for HPVI was the least reported grand total as 
7.2 % to 34.9 % before the interventions increased to 
17.1% to 61.8 % after the interventions compared with 
AIDS knowledge.

  The present study results are in agreement with 
(32) who stated that the shared information and level 
of awareness about HPV are scare globally. In Africa, 
numerous researches revealed poor knowledge of the 
infection. Also, (33) reported that HPV can be passed by 
direct contact through skin without a need to passing 
through body fluids. In the same line, (21)reported 
that HPV is transmitted during oral sex and genital-to-
genital. If used with every sex act, from start to finish, 
condoms lower chances of getting or passing on genital 
warts. However, HPV can infect areas that are not 

covered by a condom; so condoms may not fully protect 
against HPV. Effect of sex education: (34) indicated 
a significant difference pre and post interventions. A 
comprehensive systematic review of various studies 
of curriculum-based sexual health education programs 
reported that about three quarter of these interventions 
had a positive impact on changing youth’s risky sexual 
behavior and delaying sex debut. 

 Condom limited role for complete protection 
from STIs:

The current study results revealed that condom 
role as providing only local protection from HBV and 
abstinence from risky coitus with infected persons 
is the complete protection increased from 7.2 % pre 
intervention to 49.3 % post intervention.

(35)reported that the effect of health education 
regarding condom-promotion should be evaluated 
better. Continuous follow up of the distributed numbers 
of condoms is not indicator of its successful role. But 
evaluating the rates of efficient use by partner is essential. 
Although the use of condoms is beneficial, their use 
may be not sufficient if it considered as better strategies 
consumed resources. Non-maleficence also includes 
telling the truth: Condoms are safe and effective, but not 
provide complete protection. Avoiding overestimation 
about the effectiveness of condoms may prevent other 
best strategies to decrease sexual risk. Raising youth 
awareness about the advantages of condom use is 
important. Researcher suggests that other strategies as 
abstaining from coitus with infected persons is only 
assured method of complete protection and periodic 
medical checkup and management for both partners is 
crucial. 

Attitude: The current study results showed that a 
range of 27.8 – 92.8% of Literature’ students reported 
positive response in the four items of attitude toward 
future condom practice before the interventions. 
However, after the interventions, this range was 
increased to 57.7% - 97.9 % revealing significant 
difference. Regarding intention for non-use of condom 
for protection from sexual diseases, 29.9%, 0 &0 of 
literature, science and education faculties increased 
to 57.7 %, 100 % & 78.3 % respectively after the 
interventions that differ significantly. 
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 This is similar to, (29) who found that students’ 
future behavior is influenced by their attitudes. Attitudes 
are shaped by the values we socialized during childhood 
and pre adolescence stages. These values determine 
sexuality in the future.The attitude is affected primarily 
by knowledge. The obtained results after intervention 
confirmed the reported acceptance of participant 
students to targeted message which necessitates the 
protection of condom is not complete in presence of 
various transmission routes.

Conclusion

The highest levels of knowledge were concerning 
AIDS and the least reported one were concerning HPVI. 
Students had a positive attitude and intentions towards 
limited and localized role of condom protection against 
sexually transmitted diseases that had variety of modes 
of transmission beside sexual routes. Abstinence is 
reported as much better accepted strategy for protection 
of STI of varied routes of transmission other than sexual 
one. Internet use as a preferred source of information 
represents more than the half of the sample. 

 Recommendations:

· Publish online interventions to promote sexual 
health in the general population, and among youth in 
particular adopted by Ministry of health and Faculties of 
Nursing and Medicine.

· Refer youth for scientific web sites as Ministry 
of Health and Faculties of Nursing and medicine.

· Increase health awareness for health care 
providers.

· Increase health awareness for adolescent and 
youth of both genders.

· Establish Continuous School based sex 
education programs 
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Abstract 

Knowledge is a resource that health facilities are now seeking to enhance and enrich with the aim of 
increased performance. The main objective is to determine the level of knowledge, attitudes and practices 
of the staff of the provincial hospital of Sidi Slimane on the hospital waste management system. Our survey 
was carried out on 84 people working in the different departments of the hospital. The assessment of this 
state of knowledge was based on a questionnaire designed for this.The results of this study show that over 
70% of respondents answered that medical and pharmaceutical wastes (MPW) is a problem for their health 
and confirmed that they knows the steps of MPW management.However, 70.2% (n = 59) of caregivers 
responded that they had not received any training in hospital waste management. In addition, 11 out of 25 
caregivers who responded that they had received training, they had it as a traineeship, 6 out of 25 said they 
had attended to seminars. The staff surveyed believes that the awareness actions carried out by the hospital 
administration are insufficient and that the hospital staffs are not well informed in terms of hospital waste 
management (news, regulations, etc.).
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Introduction 

Socio-economic development and demographic 
growth have reflected in an increase of waste quantity 
from health-care establishments, thus causing enormous 
risks to the environment and consequently to the health of 
populations (OECD. 1996)1. Medical and pharmaceutical 
wastes “MPW” is waste from the activities of diagnosis, 
follow-up and preventive, palliative or curative treatment 
in the fields human or veterinary medicine and all waste 
resulting from the activities public hospitals, clinics, 

research establishments scientific, analysis laboratories 
operating in these fields and all similar establishments 
(BENABBESS.2014)2. 

The management of hospital waste is a delicate 
activity which requires a minimum of knowledge. In 
2002 the results of an assessment conducted by the 
World Health Organization in 22 developing countries 
showed that the proportion of health care establishments 
that do not apply the appropriate methods of waste 
elimination varies from 18% to 64% (WHO, 2005)3. The 
most dangerous health care wastesconstitute only 10 to 
25% (ICRC, 2011)4. Treatment and disposal costs can 
be reduced if upstream sorting is done correctly (Xiao & 
all, 2020)5. The proportion of healthcare waste requiring 
special treatment could be reduced to 2-5%. This is if 
the part presenting a risk was previously separated from 

DOI Number: 10.37506/ijfmt.v15i3.15750
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other wastes. Waste management must henceforth be 
part of the perspective of sustainable development, the 
basic principles of which highlight a viable environment 
(costs of environmental degradation), maintenance 
of natural capital (eco-compatible discharges) and 
biodiversity (Billau P. 2008)6.

In Morocco, the management of medical and 
pharmaceutical waste occupies a prominent place in 
the government, which aims to provide a sustainable 
development policy (MBARKI A. & all, 2013)7. For 
a better improvement of the situation, we proposed to 
evaluate the MPW management system at the provincial 
hospital of Sidi Slimane in order to measure the 
insufficiencies, to point out the factors to be strengthened 
and to build a base of data that can help managers and 
staff make decisions for improving the existing system. 
In order to achieve this general objective, we have set 
ourselves as specific objectives, to test the knowledge of 
the nursing staff and the professional practices. 

Methodology

Study environment

Our study was carried out at the provincial hospital 
of Sidi Slimane which is a public establishment erected 
as an Autonomous State Managed Service (S.E.G.M.A.). 
The said hospital serves the population of the province 
of Sidi Slimane estimated at 326,400 inhabitants. 
Implanted in the town of Sidi Slimane on a total area 
of   11,743 m2.Its bedding capacity is 50 beds spread 
over the basic hospital disciplines, namely medicine, 
surgery, maternity and emergencies. The hospital also 
has the various medico-technical services required, 
namely the operating theater, radiology, laboratory and 
physiotherapy.

Study population

The target population of the study corresponds to 
all the caregivers staff assigned to the sorting of MPW 
at Sidi Slimane hospital. In order to be able to assess 
the level of knowledge and attitude on the management 
of MPW, we included all the professional categories 
belonging to the services where there is infectious risk 
waste, with the exception of administrators and staff of 
support, since they are not used directly. Therefore, this 
example has 84 responses of both sexes. 

Data collection methods and tools

 Data collection methods

A survey was established within the hospital via a 
well thought out, anonymous questionnaire composed 
of firm and open questions in such a way that they are 
well understood by the respondents. The questionnaire 
is subdivided into two main parts, a first dealing with 
general identification data and a second part containing 
questions which make it possible to assess the state of 
knowledge of the respondents.

Methods of analyzing the data collected

The data collected is entered as and when it is 
received on an Excel medium. The data will be presented 
in the form of tables and graphs, followed by comments 
and discussion.

Results

Characteristics of respondents

The study that we conducted in the provincial 
hospital of Sidi Slimane, focused on 84 caregivers 
of which 65.5% (n = 55 caregivers) are female and 
34.5% (n = 45 caregivers) are male.The distribution 
of age categories according to sex shows that the most 
represented age group is between 30 and 40 years. In 
addition, 79.31% of male caregivers and 67.27% of 
female caregivers have a university level. However, 
those with less than secondary education are one male 
caregiver and 7 female caregivers.

The professional situation of the respondents shows 
that nurses represent 52.38% (n = 44 nurses) including 
13 respondents who are male and 31 are female, followed 
by other functions such as midwives who number 10, 
technicians with 12 caregivers and 8 doctors including 5 
men and 3 women.

All of these respondents are distributed to the 
following assignments: 27.4% (n = 23) assigned to an 
emergency room, 16.7% (n = 14) to a surgical operating 
rooms, 13.1% (n = 11) in the maternity, 11.9% (n = 10) 
are doctors and the rest of the caregivers are assigned 
to the Laboratory, Radiology, Hygiene and Diagnostic 
Center. The distribution by grade shows that 70.2% (n 
= 59) of respondents have a State Diploma Nurse (IDE), 
7.1% (n = 6) have a nursing assistant degree, 6% are 
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of Patented Health Assistants (ASB) and 10.7% are 
doctors.

However, the distribution of caregivers according to 
administrative seniority and seniority in the post shows 
that 84.5% (n = 71) of caregivers have less than 10 years 
in the same post and 59.5% (n = 50) have less than 10 
years of administrative seniority. However, of those 
with a seniority between 10 and 20 years, 21.4% (n = 18) 
have an administrative seniority and 8.4% (n = 7) have a 
seniority in the post and for caregivers having more than 
20 years in practice, 19% (n = 16) in administration and 
7.1% (n = 6) in care position.

State of knowledge

This dimension is assessed on three major items, 
namely: item1: is MPW pharmaceutical medical waste 
causing you a problem in your department? Item2: Do 
you know the MPW management steps and Item3: can 
they be risky for staff? The validity and reliability test 
shows that these items are correlated and that they have 
a 0.79 cronbach alpha.

The results of the analysis of the items in this 
dimension are presented in Table (1). It emerges from 
this table that the prevalence of the three items are:

Ø 82.14% of caregivers declared “yes” that MPW 
pose a big problem in their service against only 17.86% 
who answered “no”. However, the rate of saying “yes” 
among males is 82.76% and among females is 81.82%, 
the attributable risk between the two categories is 0.94%. 
The odds ratio is 1.07 which confirms the same reporting 
trend for both sexes.

Ø 70.24% responded that they know the steps 
for managing MPW contaminated within their service 
against 29.76% who declared “no”. 97.62% of 
respondents admitted that MPW presents a major risk to 
the health of professionals, including 79.31% in males 
and 65.45% in females. In addition, the attributable risk 
is 13.86%. The attributable risk is 3.64%.

Noting therefore, that the chi-square test did not 
show a significant association between responses and 
items (p> 0.05). 

Table 1. Number and percentage of respondents who have heard or not about wastes management 
according to items and gender.

 
Answers

Total

Rate « yes»
%

AR Chi-squares Odds ratio

YES NO

Item 1
M 24 5 29 82,76%

0,94%
2,12

 (p<0,35)
1,07

F 45 10 55 81,82%

Total  69 15 84 82,14%

Item 2
M 23 6 29 79,31%

13,86%
1,74

 (p<0,19)
2,02F 36 19 55 65,45%

Total  59 25 84 70,24%

Item 3
M 29 0 29 100,00%

3,64%
1,08

 (p<0,3)
F 53 2 55 96,36%

Total 82 2 84 97,62%

M : male, F : female ; AR : atribuable risk,
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In this part we are only interested in caregivers who 
have declared to have knowledge about the risk of MPW 
towards their health and on the possible management of 
these MPW. The results of this analysis are shown in 
Table 2. It emerges a strong link between the position 
occupied and items 1 (does MPW pose a problem for you) 
and 2 (does MPW present a risk to you) with chi-squares 
of 23.7 (p <0.05) and 22.54 (p <0.002), respectively. 
However, all the respondents from different services 

answered “YES”,MPW represents a major health risk. 
Indeed, the most marked services are emergencies where 
22 caregivers out of 23 answered “yes” the MPWs pose 
a problem for us in our service and 100% said that 
the it presents a major risk for us. However, 16 of 23 
caregivers in the emergency department responded that 
they know the MPW management steps. In second place 
comes the caregivers working in the operating rooms, 10 
out of 14 answered ‘YES’ for item I, 11 out of 14 said 
“YES” for item II. 

Table 2. Number and percentage of respondents who have heard or not about wastes management 
according to position

Poste

Item I Item II Item III Total

Yes No Yes No Yes No Total

Emergency 22 1 16 7 23 0 23

Maternity 9 2 9 2 11 0 11

Laboratory 7 1 7 1 8 0 8

Operating rooms 10 4 11 3 14 0 14

Medicine 6 4 6 4 10 0 10

Radiology 6 0 2 4 6 0 6

Hygiene 5 0 5 0 5 0 5

Diagnostic center 5 2 3 4 5 2 7

 Total 70 14 59 25 82 2 84

Chi-square (p-value) 23,7 (p<0,05)* 11,36 (p<0,12) 22,54 (p<0,002)*

In this part we have only analyzed the choices of 
caregivers who said “Yes” for the question (do you 
know the steps for managing MPW) and the question 
(does MPW present a risk to professionals).

In addition, the average score of the choices out of 5 
of the item is 3.67 ± 1.37, with a minimum of 3 choices 
and a maximum of 5 choices (the score obtained by 
adding the codes corresponding to “yes: 1 “or” no: 0 “). 

The results are shown in Table 3.

Indeed, 96.61% of caregivers approved that 
MPW sorting is one of the most important steps in the 
management of MPW. Thus, 81.54% and 77.97% of 
caregivers see that collecting and processing are among 
the essential steps in managing MPW. While more than 
50% know that storage and transport are starting steps 
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in good MPW management; in general, we can say 
that more than 50% of caregivers are in a state of up-
to-date knowledge of the differentsMPWs management 
steps, namely sorting, collection, storage, transport and 
treatment.

The chi-square test shows a significant association 
between the choice of collection and sex (chi-square 
= 5.08; p <0.024), indeed, on those who said they did 
not know that this choice did not part of management 
10 of 11 caregivers are female and one is male. Thus, a 
significant link associates the choice of storage and sex 
(p <0.000), moreover, out of 24 answering no for this 
choice, 22 are female against 2 mens, the same for the 

choice of transport the tendency is to what the women 
are the most to answer “No”, 20 out of 26.

 In the end, although the chi-square test did not show 
a significant difference, but it was noticed that out of 13 
who answered ‘‘No’’, 10 are female against 3 mens.

In the light of these results, it can already be noted 
that the state of knowledge of the MPW management 
steps for men is much more advantageous than for 
women. This could be explained by the nature of the 
work involved in this task of management which is 
generally given to men.

Table 3. Cross-presentation between gender and the choices for wellMedical and Pharmaceutical Wastes 
(MPW) management.

 

Gender

Total

Chi-squares (p-value)

Male Female

Tri

No 0 2 2 (3,39%)

1,32 (p<0,25)

Yes 23 34 57 (96,61%)

Collecte

No 1 10 11 (18,54%)

5,08 (p<0,024)*

Yes 22 26 48(81,46%)

Stockage

No 2 22 24 (40,68%)

15,97 (p<0,000)*

Yes 21 14 35 (59, 32%)

Transport

No 6 20 26 (44,07%)

4,94 (p<0,026)*

Yes 17 16 33 (55,93%)

Traitement

No 3 10 13 (22,03%)

1,77 (p<0,18)

Yes 20 26 46 (77,97%)

Total 23 36 59

*: significant difference at 5% error 

Regarding the question concerning the risk that MPW can cause, the responses raised by caregivers are multiple, 
namely the risk of infections such as HIV, HB,… .etc, traumatic risks (bites, injuries,… ..) and psycho-emotional 
(fear of contagion).
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Table 4. Cross-presentation between sex and risk choices caused by MPWs.

 Risks
Sexe

Total
Chi-square (p-value)

Masculin Féminin

Infectious

No 0 4 4

2,35 (p<0,05)*

Yes 29 48 77

Traumatic

No 1 5 6

1,65 (p<0,45)

Yes 28 46 74

psychological

No 13 29 42

0,89 (p<0,35)

Yes 16 23 39

Total 29 52 81

*: significant difference at 5% error

The results of this analysis (Table 4) show a 
significant association between “yes” statements that 
MPW poses a risk of infection and gender. However, 
100% (n = 29) of male caregivers and 92.31% (48 of 52) 
female caregivers answered “YES”.

Similarly for the risk of trauma (bites, wounds, ….), 
91.36% (n = 81) of caregivers said that MPW can cause 
trauma, including 28 of 29 males and 46 of 51 females, 
even if the test did not show a significant binding (p 
<0.45). Finally, MPWcould be the cause of many mental 
disorders, this was confirmed by 48.15% including 16 
male caregivers and 23 female caregivers.

These results are in total agreement with the nature 
of the tasks granted to male caregivers and which always 
allow them to be in permanent contact with the MPW.

In another part, the state of knowledge of the 
surveyed hospital, shows that 83.33% of the participants 
in the study underlined that the sorting presents the most 
important step for a successful management of Medical 
and Pharmaceutical Wastes ‘MPW’, the importance of 
the activities in connection with MPW sorting, in fact its 
control will lead to the improvement of the nosocomial 
infections (NI) control which constitutes a cornerstone 
of the quality of care.

In addition, sorting is the most important step for 
successful management of MPW. It consists of the 
separation according to their hazardous properties 
of the different types of wastes. In addition, it should 
always take place at the source, that is, from bedside 
tables, operating rooms, analytical laboratories or, any 
other room in the hospital where waste are generated. 
Nevertheless, the results of this study revealed, on the 
other hand, that 41.67% of the participants affirmed that 
the sorting is carried out at the end of the care of all the 
patients and for 22.22% of them,it is carried out at the 
source of production.

In comparison with what is quoted in the literature, 
the rate 22.22% remains low, which requires special 
attention from the superiors of the establishment their 
intervention must be carried out in moderation by 
avoiding operations at the halt while by giving sufficient 
time to analyze the causes responsible for the occurrence 
situation.

More than half of the caregivers questioned have 
some knowledge of the stages of managing MPW 
(52.5%). 55% identified the sorting and packaging step, 
collection 35%, storage 30%, transport 40% and treatment 
and disposal 25%. Also 70% of the participants declared 
that the MPWs pose problem in the hospital services, 
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and the majority of the participants 95% underlined 
that the MPW present a risk for the health professional 
namely: (a) infectious risks 95%; (b) psycho-emotional 
risks 72.5%; (c) and traumatic risks 57.5%.

Have you received training in MPW management? 
And what are the topics covered

The results of the question “have you received 

training in the management of MPW” shows that 70.2% 
(n = 59) of the caregivers replied that they had not 
received any training in this direction against 29.8 % 
who said “Yes” we had. In addition, 51.72 % (n = 15) 
of the male caregivers and 80% of the caregivers replied 
that they had not received training in the management 
of MPW during the entire period of their service in 
Sidi Slimane provincial hospital. The chi-square test 
showed a significant association between the choice 
of the question regarding waste management training 
and gender (chi-square = 7.26; p <0.007). In fact, 
the attributable risk between males and females who 
answered “No” is 28.28%, the odds ratio is 3.73 in favor 
of females and the confidence interval of the odds ratio 
is 1.4 and 9.97.

On the other hand, the independence test showed 
that training is significantly related to the educational 

level attained (chi-square = 8.22; p <0.042). Indeed, the 8 
(100%) caregivers with a secondary level, 10 caregivers 
out of 14 (71.43%) with a baccalaureate level and 
68.33% (n = 41) higher-level caregivers answered that 
they did not did not receive training on the management 
of MPW against only 29.76% (n = 25) who replied that 
they had the opportunity to have acquired training on 
waste management, including 19 university graduates, 4 
baccalaureate holders.

The distribution of caregivers who said “yes to 
having received training (n = 25)” according to the 
training medium and according to the level of study is 
presented in table 5. It emerges from this table that 11 
out of 25 caregivers, which represents 44% answered 
that they had received training on the management of 
MPW in the form of an internship and that 10 of them 
have a university level. However, 6 out of 25 (24%) 
surveyed said they had attended seminars and in the 
end the remainder of the 25 caregivers received training 
either from documentaries, conferences or other media. 
Remembering that the chi-square test did not show a 
significant difference between the level of study and the 
support followed for the training (p> 0.05).

Table 5. Distribution of caregivers who declared having received training according to the training medium 
and the level of study achieved

 Medium

Studylevel

Total

BAC University others

Seminars 2 3 1 6

documentaries 0 2 1 3

traineeship 1 10 0 11

Conferences 0 2 0 2

Others 1 4 0 5
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Figure 1 summarizes the results of the distribution 
of caregivers who confi rmed having received training 
according to the themes addressed during the training. 
Indeed, 48% (n = 12) of caregivers received training 
in the management of MPW, including (5 respondents 
work in emergencies, 3 caregivers in the operating 
room, the rest is shared between medicine, maternity 
and radiology), 36% on health security, most of which 
evolve in the surgicaloperating rooms and 12% in the 
typology of MPW.

All these trainings are provided by organizations 
attached to the various health services either from the 
hospital itself or trainers from the Ministry of Health such 
as: the MPW management team, the CLIN (nosocomial 

infection control committee), the head doctor of the 
service, the hospital hygiene unit, head nurse or other 
unspecifi ed organization. This variation in the trainers 
shows the goodwill of those in charge of the health 
structure to qualify the nursing staff and those made 
aware of the risks and methods of managing MPW.

Figure 1. Distribution of caregivers who confi rmed having received training according to the topics 
addressed 

Discussion

Among the fi nal stages in the operation of health 
facilities, we fi nd the dumping of wastes. These are 
not appreciated by patients, visitors, staff, or those in 
charge of collection. Despite the great concern of health 
personnel in this activity, the efforts made to deal with it 
remain insuffi cient.

Waste management is the third component of 
sustainable development for health centers where the act 
of care still suffers from technical, organizational and 
legal ignorance. The result is congestion, an anarchic 
deposit of waste combined with a lack of appropriate 
measures for sorting it. The impact is felt hard on the 

environment.

According to WHO recommendations, each 
healthcare establishment should prepare even a simple 
waste management plan determining the objectives, 
activities, stakeholders and their responsibilities, 
the necessary resources, as well as the monitoring, 
supervision and control mechanisms. (BENABBESS. 
2014)2.

More than 70% of respondents answered that 
pharmaceuticaland medical wastes MPW is a problem 
for their health and that they know the steps for managing 
MPW. The results of this study show that 70.2% (n = 
59) of caregivers responded that they had not received 
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any training in hospital wastes management. The content 
of the training does not cover all aspects. Training is 
a prerequisite for setting up an appropriate hospital 
waste management system (EL MORHIT. 2017)8.11 
out of 25 caregivers who answered ‘Yes’, received this 
training in the form of an internship, 6 out of 25 declared 
having attended seminars. The staffs surveyed believe 
that the awareness actions carried out by the hospital 
administration are insufficient and that the hospital 
staff are not well informed in terms of hospital wastes 
management (news, regulations, etc.).

This result was on the other hand better than that 
found by Doucouré in Mali (Doucouré D.2004)9 and in 
Senegal by Bop, M. C & Coll. which had shown that it 
was maneuvers without any level of training which were 
in the majority in the management of BMWs (Bop, M. 
C & all. 2017)10. 

Ngaroua & coll carried out a study in Rwanda on 
the management of hospital wastes with 443 caregivers. 
This study shows that 89.8% of health facilities do not 
have the capacity to manage hospital waste (Ngaroua& 
all)11. Thompson (2013)12 has shown that 50% of the 
population of Accra in Ghana recognize that leftover 
waste poses a health hazard and that more than a third 
of this population dig pits to bury waste when it is not 
available evacuated by collection services.

The hospital staff would have a satisfactory 
knowledge of waste management because sorting, 
collection, storage, transport, discharge, incineration 
and burial are done regularly; The staff of the provincial 
hospital of Sidi Slimane Gharb in Morocco are said to 
have a positive attitude towards waste. The negative 
point inspired by this study is that hospital staff does 
not receive adequate training in the management of 
healthcare waste in hospitals. 

Conclusion 

Hospitals inexorably generate wastes that can be 
hazardous to health, by its potential risk of infection and 
injury, or have harmful effects on the environment.

This infectious risk results in a heavy burden for those 
handling MPWs, patients and their families, but also for 
the health system. Therefore, sound management of this 
category of waste is a fundamental issue to control and 

reduce the risk of infection within hospitals and ensure 
that the external environment is safe.

In addition, to guarantee health safety, many 
upstream and downstream parameters can reduce this 
risk, in particular the level of knowledge of professionals 
about the topic of the study that could influence their 
practices.

 It is in this sense that it was considered relevant 
to identify, through the present study, the state of 
knowledge and practices of caregivers concerning 
the management of MPW, by choosing the provincial 
hospital of Sidi Slimane as the study environment. 

Finally, the results obtained in this study are not in 
accordance with international requirements to achieve 
safe and ecological management of MPWs. Therefore, 
to significantly remedy the present situation, various 
actions should be taken while investing in human 
capital to ensure continuous improvement of the MPW 
management process. 
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Abstract

Background: The COVID-19 pandemic has not only caused highly significant challenges for health 
systems over the world, but also fueled a surge in misinformation. Nurses as the first member at health team 
must improve their performance about COVID-19 Research Aim: to assess impact of educational program 
on nurses’ knowledge, practice and attitude related prevention measures of COVID 19 Methodology: A 
Quasi-experimental research design was utilized from July 2020- November 2020 conducted at Shebin El 
Koum teaching Hospital and Menofia University Hospital for 50 nurses. A self-administered questionnaire 
containing four parts (characteristics, knowledge part, Attitude Rating Scale and nurses’ practice) Results: 
The present study showed mean age of studied nurses was 34.80±4.99 years and 52% of them providing 
care for COVID-19 patients. 70% of them had poor knowledge at pre intervention, while76% of them 
had good knowledge at post intervention and only 6% had poor knowledge. Mean score of studied nurses 
related total attitude at pre intervention was 13.70±3.45, while at post intervention was 25.18±3.66. Total 
practice, showed that 36% of nurses had competent practice while 90% of them had competent practice at 
post intervention with p value <0.01 Conclusions: To conclude, the present study reported that educational 
training program had positive effect on nurses’ knowledge, attitude and practice so hypothesis was accepted. 

Keywords: Knowledge, Attitude, Practice, Preventive Measure, COVID19

Introduction

Coronavirus disease‐2019 (COVID‐19) is an 
infectious disease due to severe acute respiratory 
syndrome coronavirus 2 (SARS‐CoV‐2). Firstly time 
diagnosed at December 2019 in Wuhan, which capital 

of China, and has since spread over world and lead to the 
ongoing 2019–20 coronavirus pandemic (5)

As last second week of November 2020, more than 
62 million cases have been reported across 220 countries 
and territories and more than 1.400.000 deaths (25)

As of the evening of November 29, there were 
115.000 affirmed cases of COVID‐19 and 6.600 deaths 
in Egypt. The 2020 coronavirus widespread in Egypt is 
a portion of a continuous around the world coronavirus 
widespread. The primary cause of COVID‐19 in Egypt 
was affirmed on 14 February 2020(14)

So far, no effective treatment or vaccine has been 
described. Therefore, applying the preventive measure 
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to control spreading COVID-19 infection is the greatest 
critical intervention (27). Controlling the virus by 
stopping its transmission to protect millions of lives 
demands multi-pronged approaches with key methods 
like contact tracing, nationwide lockdown, improving 
quarantine arrangements for people at risk of infection 
(26, 4).

Nurses considered as frontline health care team, 
must equipped with the furthermost recent research 
outcomes and precise information, which used for 
providing care and connected to at-risk populations or 
patients. Prior studied research about infectious diseases 
issues with pandemic potential reported that lack of 
knowledge leads to inappropriate treatment and control 
activities (12, 22)

Aims

The study aimed to assess impact of educational 
program on nurses’ knowledge, practice and attitude 
related prevention measures of COVID 19, through:

- Assess nurses’ knowledge, practice and attitude 
related prevention measures of COVID 19

- implement educational program for nurses about 
prevention measures of COVID 19

- Evaluate impact of educational program on nurses’ 
knowledge, practice and attitude related prevention 
measures of COVID 19

Research hypothesis:

H1: Educational program had positive impact 
on nurses’ knowledge, practice and attitude related 
prevention measures of COVID 19

Methods

Research design: A Quasi-experimental research 
design was utilized from July 2020- November 2020. 

Research Setting: This study was conducted 
at Shebin El Koum teaching Hospital and Menofia 
University Hospital.

Subjects: A convenience sample of 50 nurses 
worked at previous mentioned setting, regardless their 
age, gender, years of experience and educational level.

Sample size:

The sample size calculated based on a study carried 
out by Morkes,15. Based on the mean of knowledge pre 
76.41±22.14 and post was 90.9 and statistical power of 
95%, level of confidence (1-Alpha Error): 95%, Alpha 
0.05, Beta 0.05. The minimal sample size was 34 nurses

Data Collection: 

Data was collected through a self-administered 
questionnaire translated to Arabic language, tool 
containing four parts:

Part I:  Nurses’ characteristics such as age, gender, 
marital status, educational level, experience, training 
course and providing care for COVID-19 patients.

Part II: It was concerned with the knowledge 
of nurses such as Definition of COVID 19, Causes 
of COVID19, Risk factors, Signs and symptoms, 
Complication, Diagnostic measures, Route of 
transmission , Medical management, Level of personal 
protection, Ways of preventive spreading disease, 
Personal protective equipment, Medical waste disposal. 
It was adapted from Gharpure et al.,8. The right answer 
was scored as a single point and the wrong answer was 
scored as a zero point. These scores was summed and 
converted into a percent score. It was classified into 3 
categories: Good knowledge if score > 70%, Average 
knowledge if score from 50 - 70% and Poor knowledge 
if score <50%.

Part III: Attitude Rating Scale:

 Modified likert rating scale to assess the attitude of 
the nurses toward prevention of COVID-19 as I think 
COVID-19 disease causes stigma, I do not think the 
seriousness of COVID-19 disease, COVID-19 never 
controlled successfully over world, It is difficult to 
protect ourselves from infection…etc. It was nine items 
and it adapted from Salman et al.,20. Each statement 
was assigned a score according to nurses’ responses 
and attitude; they were classified to positive and 
negative attitude. Responses was “agree”, “sometimes”, 
“disagree” and was respectively scored 3, 2 and 1. The 
scoring was reversed for negative statements; the scores 
of the items were summed up and were converted into 
a percentage score. It was classified into 2 categories; 
Positive attitude if score ≥ 70% and Negative attitude if 
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score < 70%.

Part IV: Nurses’ practice:

  It was concerned with the practice of nurses to ward 
COVID19 such as Hand washing procedure, Alcohol 
based hand rub, Gowning, Gloving, Wearing surgical 
mask, Safety precaution for nurses during providing care 
for COVID19. It was adapted from McIntosh et al.,13. 
The right answer was scored as a single point and the 
wrong answer was scored as a zero point. These scores 
was summed and converted into a percent score. It was 
classified into 2 categories; competent practice if score 
> or equal 80% and incompetent practice if score <80%.

Assessment phase: 

 As well as during the 1st round of training the 
researchers clarified the aim of the study and the 
tools components. The pre designed questionnaire 
was distributed on studied nurses for filling their 
characteristics, knowledge and attitude and observed 
the nurses at training lab by using predesigned checklist 
to assess their practice (pre and post intervention). The 
educational program prepared and designed according 
to the nurses’ level of knowledge, attitude and practice 
related COVID19, and researcher prepared it after 
review multi literature review about COVID19 and 
ways of prevention (Fiorino et al.,7; Lahiri et al.,11).

Intervention and evaluation phase: 

  Researcher divided studied nurses into five groups 
each one group trained at four rounds of training each 
one about one-hour sessions in form of work shop and 
Q&A sessions with the researcher, using speech and 
pamphlets. The studied nurses were informed about 
the group to which they were enrolled via an invitation 
letter with training plan detected the time and place of 
training. These one-hour rounds were conducted two 
days per week (12-1 a.m.) and were as follows: 

First round training: The studied nurses were 
introduced to each other and were informed about 
the method and structure of the round. The nurses’ 
expectations from the education program were identified.

Second round training: Definition of COVID 19, 
Causes of COVID19, Risk factors, Signs and symptoms, 
Complication and Diagnostic measures were trained and 

discussed. 

Third round training: The studied nurses were 
acquainted with the Route of transmission, Medical 
management, Level of personal protection, Ways of 
preventive spreading disease, Personal protective 
equipment and Medical waste disposal.

Fourth round training: Studied nurses were 
informed and trained through demonstration and re 
demonstration about Hand washing procedure, Alcohol 
based hand rub, Gowning, Gloving, Wearing surgical 
mask, Safety precaution for nurses during providing 
care for COVID19. By the end of every round training, 
the participants’ names were written down. The sessions 
ended after responding to the subjects’ questions. The 
educational slides, papers, and charts were presented to 
the participants for practice and learning. 

A group of experts in the critical and medical 
surgical nursing departments ascertained the content’s 
validity; their opinions were elicited regarding the 
format, layout, consistency, accuracy, and relevancy of 
the tools. Reliability testing was carried out to test the 
reliability in terms of Cronbach’s Alpha for tool was 
0.799.

Data collected from the studied sample was revised, 
coded, and entered using Personal Computer (PC). 
Computerized data entry and statistical analysis were 
fulfilled using the Statistical Package for Social Sciences 
(SPSS) version 24. A t-test is a type of inferential statistic 
used to determine if there is a significant difference 
between the means. Pearson’s correlation coefficient is 
the test statistics that measures the statistical relationship, 
or association, between two continuous variables.

Ethical Considerations:

Each nurse was informed about the purpose and 
benefits of the study in the first part before participation 
at the study, where every one can’t be starting the 
questionnaire without consent to participate in data 
collection in the current study. The nurse were assured 
that all data was used for research purpose only and each 
one was informed of the rights to refuse participation in 
the study or withdraw at any time before completing the 
questionnaire with no consequences. 
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Results

Table (1) revealed that mean age of studied nurses 
was 34.80±4.99 years, 76% of them were female and 
62% of them were married. Related educational level, 
56% of them had technical health institute. Also, showed 
that mean of years’ experience was 14.5±5.78 years, 
12% of them attended training courses and 52% of them 
providing care for COVID-19 patients.

Table (2) there was highly significant difference 
between studied nurses related correct answers about 
knowledge questions at pre and post intervention at p 
value <0.01.

Figure (1) reported that 10% of studied nurse had 
good knowledge and 70% of them had poor knowledge at 
pre intervention, while76% of them had good knowledge 
at post intervention and only 6% had poor knowledge.

Table (3) revealed that mean score of studied nurses 
related total attitude at pre intervention was 13.70±3.45, 

while at post intervention was 25.18±3.66 with highly 
significant difference at p value <0.01. Also, there was 
slight significant difference between mean score pre 
and post intervention related seriousness of COVID-19 
disease at p value <0.05.

Table (4) demonstrated that 50% of studied nurses 
had competent practice related wearing surgical mask, 
while 98% of them had competent practice at p value 
<0.01. According total practice, showed that 36% of 
nurses had competent practice while 90% of them had 
competent practice at post intervention with p value 
<0.01. 

Table (5) showed that there was highly positive 
correlation between nurses’ knowledge with attitude and 
practice at p value <0.01 Also, revealed that there was 
highly positive correlation between nurses’ practice and 
their attitude level at p value <0.01.

Table (1) Distribution of studied nurses related their characteristics (n=50).

Items N %

Age

20 – <30

30 - <40

40- 50

Mean SD

13

25

12

26

50

24

34.80±4.99

Gender

Male

Female

12

38

24

76

Marital status

Married

Not married

31

19

62

38

Educational level

Diplom

Technical health institute

University

Postgraduate

11

28

8

3

22

56

16

6
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Experience

1 – <10

10 - <20

20 – 30

Mean SD

14

23

13

28

46

26

14.5±5.78

Training courses about COVID-19

Yes

No

6

44

12

88

Providing care for COVID-19 patients

Yes

No

26

24

52

48

Table (2) Compare between studied nurses at pre and post intervention related knowledge score (n=50)

Correct
pre

Correct
post

T test P value

n % n %

Definition of COVID 19 38 76 50 100 8.996 <0.01

Causes of COVID19 26 52 47 94 10.25 <0.01

Risk factors 18 36 48 96 9.668 <0.01

Signs and symptoms 29 58 49 98 9.758 <0.01

Complication 17 34 47 94 11.02 <0.01

Diagnostic measures 20 40 46 92 9.117 <0.01

Route of transmission 40 80 50 100 7.164 <0.01

Medical management 23 46 50 100 8.446 <0.01

Level of personal protection 21 42 47 94 11.76 <0.01

Ways of preventive spreading disease 34 68 49 98 10.45 <0.01

Personal protective equipment 24 48 48 96 7.159 <0.01

Medical waste disposal 22 44 46 92 8.306 <0.01

 

Cont... Table (1) Distribution of studied nurses related their characteristics (n=50).
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Figure (1) Distribution of studied nurse related total knowledge at pre and post intervention (n=50). 

Table (3) Compare between studied nurses at pre and post intervention related attitude of nurses about 
COVID 19 prevention (n=50) 1-2-3

pre post
T test P value

Mean SD Mean SD

I think COVID-19 disease causes stigma 1.56±0.77 2.71±0.82 7.965 <0.01

I do not think the seriousness of COVID-19 
disease

2.40±0.24 3.00±0.00 4.101 <0.05

COVID-19 never controlled successfully over 
world

1.33±0.63 2.69±0.47 10.223 <0.01

If I have symptoms that resemble those of 
COVID-19, I do not contact with the doctor

1.19±0.58 2.85±0.51 9.468 <0.01

It is difficult to protect ourselves from infection 1.14±0.45 2.82±0.63 11.28 <0.01

I refuse to participate in the provision of nursing 
service for COVID 19 patient

1.73±0.62 2.79±0.80 10.99 <0.01

Nurses have an active role in educating the 
community on how to prevent the spread of 

COVID19
2.04±0.36 2.96±0.64 9.786 <0.01

I adhere to protective personal precaution inside 
and outside the hospital

1.31±0.27 2.61±0.28 10.55 <0.01

I am very concerned about transmitting the 
infection to one of my family members

1.40±0.71 2.75±0.35 9.117 <0.01

Total attitude 13.70±3.45 25.18±3.66 14.503 <0.01
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Table (4) Compare between studied nurses at pre and post intervention related practice score (n=50)

Competent
pre

Competent
post

T test P value

n % n %

Hand washing procedure 22 44 45 90 10.64 <0.01

Alcohol based hand rub 23 46 46 92 9.715 <0.01

Gowning 19 38 44 88 9.968 <0.01

Gloving 20 40 46 92 11.45 <0.01

Wearing surgical mask 25 50 49 98 8.675 <0.01

Safety precaution for nurses during 
providing care for COVID19

17 34 48 96 10.28 <0.01

Total practice 18 36 45 90 17.05 <0.01

Table (5) Correlation between studied variable at pre intervention

Knowledge Attitude Practice

Knowledge
r. 0.641

p .000**

r. 0.599

p .001**

Attitude
r. 0.488

p .006**

Practice

Discussion

Health workers, especially nurses, have close 
contact with infected patients and have a decisive role in 
infection control (Lababidi et al., 2020), so therefore, 
nurses more urgent to improve their level of knowledge 
and practices on how to avoid infection and prevent 
spreading of COVID19.

After analyzing and interpretation of the collected 
data, the current study demonstrated that one tenth of 
studied nurse had good knowledge and more than two 
thirds of them had poor knowledge at pre intervention, 
while slightly more than three quarters of them had good 
knowledge at post intervention and less than one tenth 
had poor knowledge. Also, mentioned that mean score 
of studied nurses related total attitude at pre intervention 

was 13.70±3.45, while at post intervention was 
25.18±3.66 with highly significant difference at p value 
<0.01. Related nurses’ practice, demonstrated that more 
than one third of nurses had competent practice while the 
most of them had competent practice at post intervention 
with p value <0.01. These results may due to effective of 
educational program which prepared dependent on pre 
assessment level of nurses, used effective teaching and 
illustrative methods, allow to nurses to provide feedback 
at end of each round training and educational slides, 
papers, and charts were presented to the participants for 
practice and learning. 

These results supported with the study conducted 
by Elgzar et al.,6 who reported that post intervention, 
significant differences (p< 0.05) were observed between 
control and intervention groups in their awareness 
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and all health belief model constructs regarding 
COVID19. Also, cohort with the study by Ayed et al.,3 
who stated significant difference between secondary 
students’ knowledge practice and attitudes, pre and post 
educational program intervention and consistent with 
the study performed by Semerci et al.,23 who presented 
that less than half of the nurses received education for 
COVID-19 and regular with Amer & Mohamed,2 
who reported that there were statistically significant 
differences in total mean score of knowledge pre and 
post nursing instructions. Also, agreement with the study 
done by Saqlain et al.,21 who reported that health care 
workers had poor knowledge regarding transmission 
of COVID19 (40.6%, N=168) and need educational 
program. And, Ros & Neuwirth,19 stated that training 
tutorials had positive effect on health worker awareness. 

But, disagreement with the study by Huynh et 
al.,9 who reported that at pre intervention the majority 
of health team workers, had positive attitude and good 
knowledge related COVID-19. Also, not similar with 
the study performed by Aharon et al.,1 who detected 
that Nurses’ knowledge pre educational program of 
COVID-19 preventative behaviors was significantly 
higher than that of layperson. And, Nemati et al.,16 who 
showed that studied nurses had almost good knowledge 
related COVID-19 at pre assessment.

Another important finding was there was highly 
positive correlation between nurses’ knowledge with 
attitude and practice at p value <0.01 Also, revealed 
that there was highly positive correlation between 
nurses’ practice and their attitude level at p value <0.01. 
These results supported with the study performed by 
Papagiannis et al.,18 indicating that studied subjects 
with a good knowledge verified a positive perception 
and would practice more preventive measures. Attitudes 
score was significantly associated with practices score 
(p = 0.009). Also, regular with the study performed by 
Wahed et al.,24 who stated that A positive correlation 
between knowledge and attitude scores was detected 
(r = 0.215, p < 0.001). And, Oh,17 who detected that 
perception, attitude, and role model scores of ICNs were 
significant predictors of performance of health care 
workers.

Conclusion

To conclude, the present study reported that 

educational training program had positive effect on 
nurses’ knowledge, attitude and practice so hypothesis 
was accepted. Also, There was highly significant 
correlation between knowledge, attitude and practice at 
p value <0.01.
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Abstract

Giardiasis infection main causative agent of humans, companion animals, livestock and wild life is G. 
lamblia. Thus, a total of 300 fecal samples of cattle, sheep, goats suffered from diarrhea in slaughtering house 
in AL-Diwanyha province were collected. The multiplex PCR technique applied for G. lamblia detection 
as well as genotyping. The research findings revealed that 154 positive cases, their prevalence percentage 
were 35, 35 and 30 respectively. Giardia lamblia E, A, B and AB assemblages genotypes showed significant 
differences, indicating a potential for zoonotic spread under definite situations where humans living in close 
contact with livestock, therefore, More awareness urgently needed to eliminate these infections.

Key Words : Giardiasis, cattle, sheep, goats, multiplex PCR

Introduction

Giardia lamblia (Syn; Giardia duodenalis, Giardia 

intestinalis) referred to be the causative microorganism 
for giardiasis, the gastro-intestinal humans infection 
accompanied with their owned animals, cattle and wild 
life. Giardia infection signs vary from a typical to sever 
diarrhea leading to chronic disease (1). Its life cycle is 
simple involving rapid multiplications, then, trophozoite 
(non-invasive) on intestinal mucosal surface ending 
by producing environmentally resist cysts which were 
shedding via host feces (2). The infections cysts are 
excreted in large numbers in feces of infected host and 
they contaminate drinking water hand swimming pool 
and food (3).

Giardiasis has worldwide distribution (4) , it is 
usually considered a zoonosis epidemic disease between 
the human and animals (5). Mostly infected ruminants 
appeared asymptomatic; however, subclinical symptoms 
appeared as growth rate declining, feed alteration 
efficiency impairment, while sporadic persistent diarrhea 
might be observed (6).

The seven assemblages (A-G) have been documented 
for parasitic characteristic genes of Giardia based on 

studying the preserved genetic loci. Thus, the identified 
assemblages for human and verity of mammals hosts 
were A and B (7). Therefore, A and B genotypes reported 
the possible highest zoonotic risk to public health(8) 
due to the wide spread of the zoonotic disease between 
human and animal and for the economic importance. 

The Giardia zoonotic potential would be increasingly 
obvious by molecular technique (9) . In addition, PCR 
assays used to detect and identified the G. deuodenalis 
genotyping from clinical and environmental samples (10).

(14) The SSU r RNA marker genes were normally 
used for targeting different application to differentiate 
species and assemblage of G. (11). Phylogenetic 
analysis data from the small – sub unit (SSU) r RNA 
gene, glutamate dehydrogenase (gdh) (housekeeping 
genes), B-giard (bg), elongation factor I alpha (elfa), 
triosephonphate isomerase (tpi) confirmed the 
assemblage A and B genetic uniqueness that studied 
to certified better G. lamblia isolates identification and 
comparisons (12,13). A study confirmed the main human 
isolates divided into Polish (A) type and Belgian (B) (14).

DOI Number: 10.37506/ijfmt.v15i3.15752
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While the strong host specificities were C, D, E, F 
and G assemblages, however, the narrow host ranges 
were C, D assemblages that mostly found in dogs, Foxes 
and coyotes and seals (15) .On another hand, sheep, 
cattle, goats, water buffaloes, and pigs essentially have 
E assemblage (16) . Rodents and cats generally have 
assemblages F and G (17) .

Furthermore, Giardia infection is believed to be 
associated with economic losses due to the occurrence 
onset of diarrhea, deprived growth or death of farm 
animals (18,19). The zoonotic potential of G. duodenalis 
has been increasingly clear due to molecular genotyping 
techniques to its isolates (9) .

The study aims to detect the genotype and sequence 
of Giardia intestinalis in different animals.

Materials and Methods

Fecal samples collection

Total of 300 fecal samples are collected from 
animals (100 cattle, 100 sheep and 100 goats) which 
suffered from diarrhea in the house slaughter in AL-
Diwanyha province during the period from October – 
2014 to the end of June – 2015 and from age range of 
1≤ 1 year.

These samples were collected in the sterile plastic 
containers and stored in the large containers containing 
ice bags, then transported to the parasitology laboratory 

in Al-Qadissiya University to perform the examination.

Macroscopic examination. 

The direct smear method (wet mount method) by (20) 
were performed. Then, slides were examined under 40 x 
and 100 x powers.

Polymerase chain reaction (PCR)

The multiplex PCR technique was performed for 
detecting and genotyping of G. lamblia in feces samples 
that collected from suspected cases of cattle, sheep, and 
goat respectively. This method was carried out according 
to (21) as following steps:   

A- Genomic DNA Extraction 

A total of 200 mg of feces samples to extracted the 
enomic DNA according to the supplier instructions using 
AccuPrep® stool DNA Extraction Kit, Bioneer. Korea.

Primers

   The PCR primers used for G. lamblia assemblage 
A, assemblage B genotyping were designed by (21) . 
While, the primers for G. lamblia assemblage E was 
designed in this study by NCBI-Genbank (Giardia 

intestinalis isolate 109 assemblage E, triosephosphate 
isomerase (TPI) gene, partial cds, GenBank code: 
AY228645.1) and primer 3 plus design. All primers 
were provided from Bioneer company, Korea is shown 
in Table 1. 

Table1. Primers

Primer Sequence PCR product size (bp)

Assemblage E
F CCGATTCCGTAGACGTTGTT

252 
R GAGCACGCTTAGCCTTCTTG

Assemblage A
F CGAGACAAGTGTTGAGATG

576 
R GGTCAAGAGCTTACAACACG

Assemblage B
F GTTGCTCCCTCCTTTGTGC

208 
R CTCTGCTCATTGGTCTCGC

B- Genomic DNA Profile

The purity of extracted genomic DNA from feces samples (2 μl) were checked and measured at 260 /280 nm 
absorbance using Nanodrop spectrophotometer (THERMO. USA). 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      2951

C- PCR Master Mix Preparation

PCR master mix was prepared and applied for 
detection and genotyping of Giardia lamblia based TPI 
gene primers by AccuPower PCR PreMix Kit according 
to supplier instructions.

D- Multiplex PCR Master Mix Preparation

Multiplex PCR master mix was prepared and applied 
for Giardia lamblia A, B and E type based TPI gene 
primers detection and genotyping using AccuPower 
PCR PreMix Kit according to the company instructions.

E- PCR – thermo-cycler conditions and analysis 

Convention-PCR-thermo-cycler system were 
applied according to the supplier company, then, 
PCR products were analyzed by 1.5% agarose-gel 
electrophoresis in 1x TBE, 3 µl of Ethidium bromide 
stain were added, 5 µl of 100bp ladder were run for 
60 minutes on 100 volt, then visualized by UV trans-
illuminator according to the supplier instructions. 

Statistical Analysis 

All data of this study were statistically analyzed by 
using Chi-square test (22). 

Results 

Giardiasis according to the macroscopic 
examination and PCR technique

From the total of 300 fecal samples the results 
show154 positive cases. When compare with animal 
species (cattle, sheep and goat) there are non-significant 
differences at p < 0.05 in infection with Giardia in Table 
2.

A total of 35, 35 and 30 of cattle, sheep and goats 
fecal samples were respectively examined by PCR 
technique. Thus, they all were positive in microscopic 
examination and their prevalence percentage were 35, 
35 and 30 respectively is shown in Table 2.

Table 2. Giardia infection according to the macroscopic examination and PCR technique

Animal

Macroscopic examination Polymerase chain reaction

No. of 
examination

Positive Percentage %
No. of 

examination
Positive Percentage %

Cattle 100 56 18.6 35 35 100

Sheep 100 44 14.6 35 35 100

Goat 100 54 18 30 30 100

Total 300 154 51.2 100 100 100

There were no-significant differences at P<0.05 between animals (Cattle, Sheep and Goat) according to animals 
species 

The Prevalence of Giardia lamblia PCR detecting 
and genotyping 

In Cattle, PCR technique, the positive findings 
were shown in Table 3 as assemblage (E) 7 (45.7%), 
assemblage (A) 9 (25.7%), assemblage (B) 12 (34.2%) 
and assemblage (A and B) 8 (22.8%) out of 35 fecal 
samples positive were shown in Table 3 – 4. While the 

agarose gel electrophoresis of assemblage A and E PCR 
products of Giardia lamblia were shown in Figure 1 
a,b . Phylogenetic tree analysis based on small subunit 
ribosomal RNA gene partial sequence that used for 
zoonotic relationship analysis of Giardia intestinalis 
animals isolates . 
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Table 3. The prevalence of Giardia lamblia genotypes in cattle, sheep and goats. 

Giardia lamblia 
genotypes

cattle sheep goats

No. Percentage (%) No. Percentage (%) No. Percentage (%)

Assemblage E 16 45.7 14 40 14 (40 %)

Assemblage A 9 25.7 8 22.8 4 (11.4%)

Assemblage B 12 34.2 8 22.8 6 (17.1%)

Assemblage A and B 8 22.8 5 14.2 6 (17.1%)

Total number 35 35 30 (100%)

While in Sheep the positive PCR results were assemblage (E) 14 (40%), assemblage (A) 8 (22.8%), assemblage 
(B) 8 (22.8%), and assemblage (A and B) 5 (14.2%) out of 35 samples were shown in Table 3. 

In Goats, positive PCR result is shown in Table 3 were assemblage (E) 14 (40 %) assemblage (A) 4 (11.4%), 
assemblage (B) 6 (17.1%) and assemblage (A and B) 6 (17.1%) out of 16 samples is shown in Table 3.  

Table 4. There are significant differences at p<0.05 between animals species in genotyping of Giardia lamblia 
in infected and non-infected animals.

Giardia lamblia genotype Cattle Sheep Goats

Assemblage E 7 (43.75%)Aa 4 (28.57%)Aa 6 (37.5%)Aa

Assemblage A 3 (18.75%)ab 4 (28.57%)Aa 2 (12.5%)Bb

Assemblage B 4 (25%)Ba 5 (35.71%)Aa 4 (25%)Ca

Assemblage A & B 2 (12.5%)Ca 1 (7.15%)Ba 4 (25%)Cb

Total numbers 16 (100%) 14 (100%) 16 (100%)

The small letters refers to the horizontal statistical reading whereas the capital letters refers to the vertical 
statistical reading, while the similar letters refers to the non-significant differences whereas the different letters refers 
to the significant differences at (P ≤ 0.05). There were significant difference between the genotype (E, A, B and AB) 
with type of animals at (P ≤ 0.05). 
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Figure 1.a Agarose gel electrophoresis of assemblage E PCR product analysis of TPI gene of Giardia lamblia 
genotyping. Shows L: Ladder 2000 - 100 bp, lane (1-7), (8-11) and (12-17) positive Assemblage E in cattle, 

sheep and goat respectively at 252 bp PCR product size. 

Figure1.b Agarose gel electrophoresis of assemblage A PCR product analysis of TPI gene of Giardia lamblia 
genotyping. Shows L: Ladder 2000 - 100 bp, lane (1-3), (4-7) and (8-9) positive Assemblage A in cattle, sheep 

and goat respectively at 576 bp PCR product size. 

Discussion 

The Prevalence of Giardiasis in (Cattle, sheep 
and goat) PCR detecting and genotyping 

Six species of Giardia are accepted by most 
researchers, among them G. agilis, G. ardeae, G. muris, 
G. microti and G. psittaci infected various animals, 
whereas G. lamblia. Assemblage E was found mainly 
in domestic mammals (cloven-hoofed) v (16), also 
assemblage E was reported in cats (23,24) and human 
(25). Assemblage A and B were mainly believed to be 
only associated with human infection (26), however, G. 
duodenalis unusual assemblages C, D, E and F genotypes 
in humans (27,28). Assemblage H was identified from 
Giardia cysts isolated in the U.S.A seals, gray seals, 
harbor seals and a gull (29). Thus, the new assemblage 

(H) was only supported by the gdh sequence analysis, 
but not tpi (30) , and the gdh sequence of the new 
genotype ID placed outside the G. duodenalis cluster 
in phylogenetic analysis (31) . However, the current 
study Giardiasis results according to the genotypes 
by molecular techniques show there is no significant 
difference to assemblage E and B among cattle, sheep 
and goats, while it shows significant differences at P ≤ 
0.05 between the animal with assemblage genotype A 
and AB respectively. 

G. duodenalis infects human and many mammals 
(32) .The species names G. (duodenalis, intestinalis and 
lamblia) have been used in literatures referring to the 
same organism (8). G. duodenalis and G. intestinalis 
are both used in identical frequency to refer to the most 
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mammals’ G. species that infect human, compared to 
animals and cattle (33,34) .While, G. lamblia is the main 
species in human according to the medical field (34). 
However, G. duodenalis is the only species reported in 
human and neomerous mammals, including cattle, pets 
that considered a multi-species complex (35). On the 
other hand, it found significant differences between the 
genotype (E, A, B, A & B) with type of animals at (P ≤ 
0.05). In sheep three genotype, E, A and B can be found, 
while in cattle and goats, all genotypes are found that 
can be revealed the cattle, sheep and goats are a good 
source for human giardiasis.

The zoonotic assemblages A & B

A, B and AB were present in cattle, sheep and 
goat while the host-adapted assemblages E is capable 
of establishing infection, the PCR methodology and 
primers employed have been used, results from current 
study shows that  43.75 % in cattle, 28.57 % in sheep 
and 37.5 % in goat of Giardia isolate that assemblage 
E appears to be limited to artiodactyles in alpacas, pigs, 
goats, sheep and in addition to livestock (36) , It has been 
suggested that infected cattle pose a minimal threat to 
public health (6,37). Nevertheless, (38–40) demonstrate the 
potential of infected cattle to be the source of infections 
in humans infection, thus these findings agreed with the 
current study.

The technically challenging level of sensitivity and 
specificity of real-time PCR assay by targeting the bg 
gene was developed to detect a single- cyst genotyping 
(41,42).The genotyping G. duodenalis assemblage E for 
livestock in Europe, North America, Australia were 
predominate (43–45). The current study, assemblages A, 
B in cattle (18.8 %), (25 %), while it agreed with (38) 
not G. duodenalis assemblage A and B in farm animals 
determination in pre-weane d, post weaned, 1 to 2 years 
old dairy cattle from the USA showed that 15%, 7% and 
3% respectively. In contrast, In Italy, Out of 24, the G. 
duodenalis assemblage A and B appeared in 16 and 5 
calves, respectively(46) . Assemblage A and B have also 
been isolated from dairy cattle in New Zealand (40).

This study agrees with assemblages above, and 
disagrees with (47) in Japan, who found that genotype 
assemblage B has no zoonotic risk between cattle and 
human, and with (48), who found that the evidence 
indicate that cattle are most commonly infected with 

non-zoonotic livestock genotype of G. duodenalis which 
limits their role as reservoirs of giardiasis in human in 
central and western United States. 

In Maryland, assemblage E genotyping isolates 
were identified in 61%, 25% and 6% in pre/ post-weaned 
calves as well as heifers, respectively in a longitudinal 
study of 30 calves from birth to 24 months of age on a 
dairy farm (45). 

In sheep (49) in Western Australia found that the 
prevalence of positive Giardia using PCR was 44% 
respectively, the majority of isolates genotyped are not 
commonly found in human (50) . In contrast, assemblage 
B is rarely found in sheep (16). While goats, in one study 
assemblage E was (39/39) (24). In Iran, prevalence rates 
was 15.9% of G. duodenalis by PCR in Ahvaz (51) have 
no zoonotic risk of giardiasis in sheep and goat, however 
it may play a role on enteric disorder. Furthermore, 
genotypes A, B and E have been only reported in goats 

(52). G. duodenalis worldwide prevalence in goats 
differs from <10% up to 40% according to animal age, 
geographical distribution and diagnostic technique (53). 
The role of goats in the zoonotic transmission of G. 

duodenalis has been controversial due to non-zoonotic 
genotype E, but is more common than the zoonotic 
genotype A and B (54). However (55,56) reported that 
zoonotic genotype A infected goats in Belgium and (52) in 
(Côte d′ Ivoire) reported that genotypes A and B infected 
goats in Malaysia. Thus, the current study results are 
suggesting that goats could be a possible reservoir of 
zoonotic infection. In Brazil, due to goats small farms 
and most its workers live inside or near the farm, thus, 
the close contact with infected animals could be a risk 
for zoonotic G. spread (57). The current study revealed 
it occurrence in cattle, sheep and goat. The C, D, E, F 
and G assemblages have robust host specificity within 
narrow host ranges (15) . However, the current study has 
demonstrated the prevalence of Giardia lamblia E, A, B 
and AB assemblages genotypes suggesting a source for 
zoonotic spread. 

The SSU r RNA gene-locus could be used to identify 
the moderately close related assemblages, whereas 
the more conserved regions would provide sufficient 
information only to differentiate G. species. Thus, 
when the SSU r RNA gene locus used to assemblage 
diversity primers selection should be cautious due to 
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some primer sets are too small to differentiate all G. 
duodenalis assemblages’ genotyping products (58,59). An 
enormous number of G. duodenalis genotyping studies 
in ruminants reported a higher occurrence of genotype 
E compared to genotypes A and B were less frequent 
(60). Even though, zoonotic genotypes were not observed 
in the studies population, the genotype E has also been 
detected in humans who closely lived with livestock, that 
suggested a future spread for zoonotic G. under certain 
occurrences (25), these facts were agreed with the current 
study findings and conclusion, thus, more awareness and 
studied are urgently needed to eliminate these possible 
infections. 
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Abstract

The spread of COVID-19 that caused by SARS-CoV-2 happened very fast & has infected many people. WHO 
reported 1,051,635 cases of COVID-19 and 56,985 confirmed deaths caused by COVID-19 as of April 4, 
2020. SARS-CoV-2 is a novel coronavirus that originates from betacoronavirus together with SARS-CoV.
This study aims to find and understand the differences between the SARS-CoV-2 and SARS-CoV spikes in 
the infection and the spread of the resulting disease. This is a literature studies obtained from national journal 
articles indexed by SINTA and international journals indexed by Scimago or Scopus and published in 2015-
2020. We concluded that there is a difference between the SARS-CoV-2 spike and the SARS-CoV spike, so 
that it can affect the spread of the disease. SARS-CoV-2 has a furin cleavage site that absent in SARS-CoV. 
The existence of this furin cleavage site can help the activation and the efficiency of the infection of the 
SARS-CoV-2 and increases its transmissibility to organs and populations when compared to viruses without 
furin cleavage sites such as SARS-CoV. 
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Introduction

The virus that caused COVID-19 has been 
identified as the novel coronavirus1. Coronavirus (CoV) 
is included in the coronaviridae family and classified 
into four genera : Alphacoronavirus, Betacoronavirus, 
Deltacoronavirus and Gammacoronavirus. The virus 
that causes COVID-19 itself is a betacoronavirus2. Other 
examples of viruses from betacoronavirus are Human 
Severe Acute Respiratory Syndrome (SARS)1.

This viral pneumonia disorder was initially 
detected in patients who came from Wuhan (China) 
since December 12, 2019. Some infected patients had 
been exposed to or had contact with Huanan Seafood 
wholesale Market at the beginning of its spread3. World 
Health Organization officially named the disease as a 

coronavirus disease 2019 (COVID-19). The Coronavirus 
Study Group gave the name Severe Acute Respiratory 
Syndrome coronavirus 2 (SARS-CoV-2) for the virus 
that caused COVID-19 on February 11, 20204.

The spread of this viral infection occurs very 
quickly and has infected many people. As of April 
4, 2020, WHO has reported, as many as 1,051,635 
positive cases of COVID-19 and 56,985 deaths due to 
COVID-19 infection have been confirmed. Most cases 
of COVID-19 infection in Asia occurred in China with 
a total of 82,875 confirmed cases with a total of 3,335 
deaths. In Indonesia, there have been 1,986 confirmed 
cases with 196 deaths(WHO, 2020).

COVID-19 has spread rapidly in more than 200 
countries. The speed of spread and the high mortality 
rate due to COVID-19 infection have become a threat 
to society so that on January 30 2020 WHO officially 
announced that the COVID-19 epidemic was a public 
health emergency of international concern4.

DOI Number: 10.37506/ijfmt.v15i3.15753
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Coronaviruses has its own characteristic, which is 
a spike that forms a crown which is also the origin of 
the ‘coronavirus’ name. The spike of the coronavirus is 
considered very important because it has a function to 
mediate the entry of viruses in host cells so that they can 
replicate6.

From the description above, it is necessary to do 
further research on the pathogenesis of the coronavirus, 
especially COVID-19. It is very interesting to understand 
the morphology of this virus, especially the coronavirus 
spike, because the coronavirus spike is thought to play 
an important role in mediating the entry of the virus in 
the host cells7. Based on the data and description above, 
we conducted this research on the differences in the 
SARS-CoV-2 spike and the SARS-CoV spike which can 
affect the spread of viral infections in various organs and 
populations. 

Methodology

This research is a literature Review with samples 
taken from at least 15 national journal articles indexed by 
SINTA and international journals indexed by Scimago 
or Scopus published in 2015-2020. The inclusion criteria 
are indexed journal articles with the theme COVID-19, 
SARS-CoV-2, SARS-CoV and Spike Coronavirus. The 
exclusion criteria were journal articles whose full text 
was inaccessible, not indexed by Scopus, Thomson 
Reuters, Web Science, Scimago, and SINTA, and 
published before 2015. 

Similarities between SARS-CoV-2 and SARS-
CoV

There’s a large similarity between SARS-CoV and 
SARS-CoV-2. An experimental study was conducted 
by by comparing the genome sequences between the 
two viruses using multiple sequence alignment and 
phylogenetic analysis. The viral genome was obtained 
from samples of one of the patients who traveled to 
Wuhan between 29 December 2019 and 4 January as 
well as other βCoVs genomes from humans or mammals, 
including SARS-CoV which was used as a comparison. 
It was found that there was an 82% similarity between 
SARS-CoV-2 and SARS-CoV. The results of this 
study indicate that SARS-CoV-2 is included in the 
betacoronavirus, along with SARS-CoV8. 

A SARS-CoV-2 virus was detected in balf samples 
from 3 patients from Wuhan Jinyintan Hospital on 
December 30, 2019 by using RT-PCR. Then the virus 
genome sequence was carried out for comparison with 
another coronavirus. Genome sequence comparisons 
were performed using multiple sequence alignment, 
phylogenetic analysis was performed to determine the 
origin of the virus and the shape of the virus by means 
of transmission election microscopy. This detected virus 
has genetic similarities with viruses from the genus 
betacoronavirus. Seen from an electron microscope, the 
virus has a spherical shape with pleomorphism and has 
a solar corona appearance that matches the morphology 
of the coronaviridae family. It also concluded that 
SARS-CoV-2 that was detected belongs to the genera 
betacoronavirus, together with SARS-CoV9.

An experimental study conducted on viruses taken 
from balf and cultures isolated samples from nine 2019-
nCoV patients in Wuhan, China from 30 December 
- 7 January 2020. The viral genome was obtained 
through sequence analysis. Another viral genome used 
for comparison was obtained from GenBank. Then 
phylogenetic analysis was carried out to determine 
the genera of the virus. Through RT-PCR, the SARS-
CoV-2 virus was found in the patient. Then it was also 
found that there was a genetic similarity between SARS-
CoV-2 with SARS-CoV by 79% and with MERS-CoV 
by 50%. It was also concluded that SARS-CoV-2 is a 
novel betacoronavirus. SARS-CoV-2 also uses the 
angiotensin-converting enzyme 2 (ACE2) receptor to 
infect host cells10.

A viruses obtained from samples taken from seven 
patients with severe pneumonia (six of whom had a 
history of exposure to the seafood market in Wuhan) at 
the ICU at the Wuhan Jin Yin Hospital at the beginning 
of the outbreak by RT-PCR was compared with other 
viral genomes obtained from GenBank. viral genomes 
were obtained through sequence analysis, cell receptors 
from SARS-CoV-2 were tested with hela cells that 
express ACE2, mock-transfected cells were used 
as control, phylogenetic analysis was performed to 
determine the genera of the virus and virus morphology 
was seen using an electron microscope. This study 
shows several results, namely 5 out of 7 patient samples 
showed positive PCR results. Then it was found that the 
similarity of the genome arrangement between SARS-
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CoV-2 and SARS-CoV was 79.6%. Viral morphology 
shows the typical characteristics of coronavirus from an 
electron microscope. It was also concluded that SARS-
CoV-2 was included in the SARSr-CoV (severe acute 
respiratory syndrome-related coronavirus) species. 
In addition, SARS-CoV-2 uses the same cell receptor 
as SARS-CoV for host cell infections, namely the 
angiotensin converting enzyme 2 (ACE2) receptor11.

An experimental study on SARS-CoV-2 has been 
done by examined the virus obtained from a patient 
at the central hospital of Wuhan. A bronchoalveolar-
lavage fluid (balf) sample from the patient was taken 
and the virus was confirmed by RT-PCR. Then the 
genomic sequence analysis was carried out on the 
viruses and phylogenetic analysis was done to determine 
the relationship with other viruses. Then the 2019-nCoV 
(now SARS-CoV-2) virus was found in the patient. The 
virus found (SARS-CoV-2) belongs to the subgenus 
sarbeCoVirus, genera betacoronavirus, just like SARS-
CoV. The genomic sequence of the receptor binding 
domain (RBD) on the SARS-CoV-2 Spike protein shows 
a 73.3-74.9% similarity with RBD in the SARS-CoV 
spike. Then SARS-CoV-2 may also use the same cell 
receptor as SARS-CoV to infect, namely angiotensin 
converting enzyme 2 (ACE2)12.

The five studies mentioned above8-12 are discussing 
about the similiarity of SARS-CoV-2 and SARS-CoV, 
it is found that there is a similarity in genetic sequence 
between SARS-CoV-2 and SARS-CoV. The existence 
of this genetic sequence can be used as a evidence that 
SARS-CoV-2 may come from the same family as other 
viruses, especially SARS-CoV. The five studies8-12 are 
also show that SARS-CoV-2 and SARS-CoV share 
a number of similarities, from genetic sequence to the 
common receptor that the two viruses use. In addition, 
the two viruses that have caused an outbreak are both 
included in the betacoronavirus genera8-10,12. These 
findings can be the basis for starting further studies on 
the differences between the two viruses. 

The difference between the SARS-CoV-2 Spike and 
the SARS-CoV Spike

Although there are many similarities between 
SARS-CoV-2 and SARS-CoV, there are also differences 
in the Spike protein of the two viruses. This difference 
in spikes may affect the viral cycle, pathogenicity, 

antiviral development or also the spread of the virus. 
By using multiple-sequence alignment to compare the 
genome of the spike coronavirus (SARS-CoV-2, SARS-
CoV and MERS-CoV). It was found that the furin-like 
cleavage site on protein S in SARS-CoV-2 was not 
found in SARS-CoV. This furin-like cleavage site could 
contribute to 2019-nCoV for efficient spread in human 
populations compared to other betacoronaviruses13.

Sequence analysis was carried out to compare 
the SARS-CoV-2 and SARS-CoV spike genomes. 
In a study, western blot analysis was performed to 
observe proteases processed by the cleavage site14. A 
pseudovirus entry assay was performed to observe other 
proteases that could contribute to the SARS-CoV-2 spike 
and obtained some results. It was found that there were 
cleavage sites on the S SARS-CoV-2 protein that was 
not present in SARS-CoV. Furin is a protease that plays 
a role in the cleavage site of S SARS-CoV-2 protein. 
Even in the absence of furin, SARS-CoV-2 can still 
infect cells, which means that the virus is independent of 
a single protease. Because there are still other proteases 
that can activate SARS-CoV-2, namely TMPRSS2 
and Cathepsin L. The presence of cleavage sites on the 
SARS-CoV-2 spike that is not present in the SARS-CoV 
spike may be able to expand virus tropism and increase 
transmission of SARS-CoV- 2 than SARS-CoV14.

An experimental study comparing SARS-CoV-2 
and other Betacoronaviruses, including SARS-CoV 
was done by using sequence analysis and phylogenetic 
analysis. Furin cleavage site was found in SARS-CoV-2 
which was not present in other betacoronavirus subtypes 
B. This furin cleavage site can play an important role 
for infection and fusion of viral membranes against host 
cells15.

Another experimental research also conducted on the 
SARS-CoV-2 and SARS-CoV spikes. Furin Cleavage 
site was found on the SARS-CoV-2 spike which was not 
found in SARS-CoV or other SARS-like coronaviruses. 
The furin Cleavage site causes SARS-CoV-2 to infect 
organs that produce furin, such as the brain, lungs, 
gastrointestinal tract, liver, pancreas and reproductive 
tissue which can cause systemic infections and even 
expand the distribution of the spread of COVID-19. This 
ability is not shared by other coronaviruses that do not 
have a furin cleavage site, so it is possible for SARS-
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CoV-2 to have high transmission16.

A variety of proteases that may be involved in the 
Spike protein process in SARS-CoV-2 was tested in 
an experimental study17. Biochemical peptide cleavage 
assay was used to confirm protease cleaving of the 
SARS-CoV-2 Spike protein. It was found that furin 
played a role in the activation of the SARS-CoV-2 
spike and not in SARS-CoV. However, there are other 
proteases (trypsin and cathepsin) that can also activate 
the SARS-CoV-2 spike. Overall, the cleavage site on the 
SARS-CoV-2 spike can increase the work of the Spike 
protein over other coronaviruses17.

Five studies regarding the difference between the 
spike of the two viruseshave been analyzed13–17 and 
found The difference in the SARS-CoV-2 and SARS-
CoV spikes is the presence of furin-like cleavage sites on 
protein S in SARS-CoV-2 which is not present in SARS-
CoV. This site plays a role in COVID-19 for efficient 
spread in the human population. This furin cleavage site 
will activate the Spike protein on SARS-CoV-2 so that 
the virus can fuse with the host cells, then the infection 
process can occur. This furin cleavage site is not present 
in SARS-CoV13–17. 

The role of the Furin Cleavage Site in the SARS-
CoV-2 Spike

The Furin Cleavage site found on the SARS-CoV-2 
spike and not on SARS-CoV is thought to have an 
important role. By using in vitro and in vivo methods, 
it was found that the absent of furin cleavage site in 
SARS-CoV-2 affects the infection and pathogenesis 
processes. It also showed a decrease in viral replication 
in host cells and a weaker disease pathogenesis process 
when the virus was infected in hamsters. But the 
experiments carried out in hamsters showed only weak 
pathogenesis without decreased viral replication. With 
these two results, shows that the furin cleavage site in 
the SARS-CoV-2 spike is important for the process and 
the pathogenesis of viral infections18.

Anothe study20, also shows the role of cleavage 
sites in this virus. An experimental study was done 
and proved that the cleavage site that could be used 
for furin would be able to activate the spike protein in 
SARS-CoV-2 so that the virus can then be active and 
then can infect host cells. There is another protease 

that can activate the SARS-CoV-2 spike besides furin, 
namely TMPRSS2. Furin inhibitors shown to inhibit 
SARS-CoV-2 infection. This indicates that furin plays 
an important role in the activation and multiplication of 
viruses in host cells19.

Other research on the furin cleavage site on 
SARS-CoV-2 has proven that the furin cleavage site is 
important in activating spike proteins so that the virus 
can infect host cells. Some furin inhibitors also could 
suppress furin activity in the virus. Furin inhibitors can 
also inhibit the entry and replication of the SARS-CoV-2 
virus in host cell organs20.

Another study of SARS-CoV-2 and SARS-CoV 
spikes was done by using Sequence analysis, and furin 
inhibitors. A site (cleavage site) was found on the SARS-
CoV-2 Spike protein which is used for proteolytic 
processing that is not present in SARS-CoV, so that the 
spike from SARS-CoV-2 is activated and the virus can 
infect cells. Furin was found to play an important role in 
cleavage site protein S, especially for entry and fusion 
in host cells. This suggests that a viral variant with an 
optimal furin cleavage site may show increased viral 
spread and possible changes in pathogenicity. When this 
cleavage site is blocked (blockade), the virus is shown 
to still be able to enter the host cell. This indicates that 
SARS-CoV-2 can use proteases other than furin (the 
same as SARS-CoV, namely TMPRSS2 and Cathepsin 
L) to infect cells and is not dependent on furin alone, or 
vice versa. Viruses with a monobasic cleavage site (such 
as SARS-CoV) can only replicate in limited organs that 
have only certain proteases. While viruses with furin 
cleavage site or polybasic cleavage site (such as SARS-
CoV-2) can spread in many organs, or even spread 
systemically and can cause broader disease symptoms21.

A differences in the spikes of the two viruses also 
found in another experimental study22. Sequence analysis 
was carried out to compare the SARS-CoV-2 and SARS-
CoV spike genomes. Proprotein convertase inhibitor 
(PPCI) was used to observe the role of the cleavage site 
for viruses. The small interfering rna (sirna) assay was 
used to determine the protease activating the SARS-
CoV-2 spike. The pseudovirus entry assay was used to 
analyze the role of other proteases for SARS-CoV-2. It 
was found that there is a cleavage site on the SARS-
CoV-2 Spike protein that was not found in the SARS-



2962    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

CoV spike, this cleavage site is important for the process 
of viral infection. The efficiency of virus entry in host 
cells can be increased by the presence of cleavage sites 
on the S SARS-CoV-2 protein rather than SARS-CoV 
viruses that do not have a cleavage site. It also proven 
that furin is a PPC that activates the SARS-CoV-2 spike. 
As with SARS-CoV, entry of SARS-CoV-2 in host cells 
can be assisted by other proteases such as TMPRSS2 
and Cathepsin L. This suggests that there are various 
proteases that can activate SARS-CoV-2 entry into host 
cells. The furin cleavage site contained in the SARS-
CoV-2 spike allowed this virus to continue to infect 
cells and was not dependent on other proteases alone. 
This is important if the virus infects organs that have 
low expression of TMPRSS2 or Cathepsin L. The virus 
can then have high infectivity and can play a role in the 
wider spread of disease22.

The five studies regarding the Role of Furin 
Cleavage Site on the SARS-CoV-2 Spike have been 
analyzed18–22. It can be concluded that the furin cleavage 
site in SARS-CoV-2 spike has a very important role for 
the virus. The Furin Cleavage site on the SARS-CoV-2 
Spike plays a role in the activation of the virus spike, 
so that the virus can enter and fuse with host cells19,20. 
In addition, the SARS-CoV-2 virus spike can still 
be activated by proteases other than furin. So that the 
SARS-CoV-2 virus can still infect host cells even though 
there is a decrease in furin in the organ to be infected. 
This can also distinguish SARS-CoV-2 from SARS-
CoV because SARS-CoV-2 does not only depend on a 
few proteases19,21,22. Some study conducted research by 
removing the furin cleavage site and with furin inhibitors 
proved it can inhibit the infection and virus replication. 
This suggests that a virus variant with an optimal furin 
cleavage site such as SARS-CoV-2 can show an increase 
in viral infection and possibly to cause the spread of 
disease in organs even in a wider population than viruses 
without a furin cleavage site such as SARS-CoV18–22. 

Conclusion

There is a difference between the SARS-CoV-2 
spike and the SARS-CoV spike so that it can affect the 
spread of disease infections. SARS-CoV-2 spike has a 
furin cleavage site that does not found in SARS-CoV 
spike. The existence of this furin cleavage site can help 
the activation and efficiency of infection with the SARS-

CoV-2 virus in various organs and increase its ability 
to spread to the population when compared to viruses 
without furin cleavage sites such as SARS-CoV. 
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Abstract

Background: Novel Coronavirus or better known as Corona Virus Disease (COVID) 19 is a disease that 
first appeared in China in early December 2019. The disease quickly spread throughout China to Europe, 
the United States, Southeast Asia and Africa. Covid-19 is spread through droplets (particles) that come out 
through the human mouth when talking to others. This virus can infect everyone if the person is in contact 
with a covid-19 positive sufferer. So much for the ability of this virus to infect and spread is proven by the 
record that so far there are still many people infected with Covid-19 with increasing numbers.Method: This 
research method is a juridical-normative legal analysis. Legal research is based on the legal concept used. 
Results: The key to limiting the Covid-19 virus is that after knowing that something has been confirmed 
positive, tracing is immediately done to anyone who comes into contact with the patient. After all tracing 
is found, then a new examination is carried out whether they are also infected or not. Conclusion: There 
are several laws and regulations governing the opening of Patient Medical Rahasi, namely Law No. 36 
of 2009 on Health and Regulation of the Minister of Health No. 269 of 2008 on Medical Records, which 
explicitly explains that related to the Covid-19 Pandemic is allowed to be opened Medical Secrets of patients 
concerning the interests and safety of thepublic.

Keywords: Covid-19 Cases, MedicalSecrets, Patient, Doctor, Disclosure 

Introduction

 Novel Coronavirus or better known as Corona Virus 
Disease (COVID) 19 is a disease that first appeared in 
China in early December 2019. The disease was officially 
announced on December 31, 2019 which caused pain in 
41 patients with details of 1 (one) person died. The virus 
is suspected by who to be from animals freely traded in 
Wuhan, China. One of the causes is the transmission or 
spread through bats that are then consumed by humans.

The disease quickly spread throughout China to 
Europe, the United States, Southeast Asia and Africa. 
Covid-19 is spread through droplets (particles) that come 
out through the human mouth when talking to others.2 
This virus can infect everyone if the person is in contact 
with a covid-19 positive sufferer.3

Due to the high level of virulence (the severity of 
the virus causing infection) of Covid-19, contact such as 
intense communication or long group discussions, risks 
being the place where the virus is attached especially 
in the mucosa area (tongue, oropharynx, nasal cavity 
and conjunctiva). Once Covid-19 sticks and eventually 
infects, if a person’s immunity is low, then the person 
will very easily experience symptoms of Covid-19.4

Covid-19 shows symptoms of respiratory tract 
infections that will trigger the appearance of pneumonia 
(a respiratory tract infection that hits pulmonary tissue in 
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the lungs). Individuals who do not use masks, are old age 
and have other accompanying diseases (hypertension, 
diabetes mellitus) become vulnerable individuals. The 
initial symptoms are body heat, accompanied by a 
dry cough until finally falling into a state of long-dry 
tightness eventually experiencing Acute Respiratory 
Distress Syndrome (ARDS) or respiratory failure until 
death. The symptoms so quickly depend on the level of 
immunity of the sufferer.5

 So much for the ability of this virus to infect and 
spread is proven by the record that so far there are still 
many people infected with Covid-19 with increasing 
numbers. The total number of Covid-19 cases in the 
world amounted to 1,074,290 cases with 56,987 deaths. 
America is the country with the highest number of 
individuals with corona infection, which is 265,506 
cases with approximately 6,786 deaths. While to date, 
Indonesia, in the span of 1 (one) month alone, the 
number of positive cases is 1,986 cases with a very high 
death of 181people.6

The key to limiting the Covid-19 virus is that after 
knowing that something has been confirmedpositive, 
tracingis immediately done to anyone who comes into 
contact with the patient. After all tracing isfound, then 
a new examination is carried out whether they are also 
infected or not. But this becomes very complicated 
because findingtracing is a very difficult thing to do. Not 
closing the possibility, there must still be individuals 
who are not well tracked. In addition to tracing, another 
effective way is to conduct mass inspections and local 
quarantines or even until the lockdown of a wider area.7

Looking at its nature that has a very rapid and high 
deployment capability, it takes a good step one of which 
is the opening of the patient’s personal data. This aims 
to facilitatecontact tracing of the infected person and the 
individual in contact with the person. Personal data can be 
retrieved from medical records. Medical records contain 
information that is confidential. the contents of medical 
records belong to the patient, while the medical record 
file (physically) belongs to a hospital or health institution 
in accordance with Article 12 of the Regulation of the 
Minister of Health of the Republic of Indonesia Number 
269 Year 2008 concerning Medical Records. The doctor 
is obliged to maintain the confidentiality of his patient 
both stated by his patient and the contents of the medical 

record. But there is a tying if the medical record is to be 
opened.8

The President through the Minister of Manpower 
explained that there will be law enforcement against 
those who disclose patient secrets, including the identity 
of patients. According to the president’s spokesman, this 
is because every medical secret is held by a professional 
who has a code of conduct. Several other figures also 
deplored the opening of the patient’s identity for violating 
the 1945 Constitution and for violating humanrights.9

 However, the president’s statement was questioned 
by the Indonesian Doctors Association (IDI). Chairman 
of the General Board (PB) IDI said that the opening of 
medical secrets that include the identity and address of 
the patient is allowed. This is done to facilitate contact 
tracing of those who have communicated or interacted 
frequently to individuals who have been declared 
positive for Covid-19. Hiding those who are positive 
about Covid-19 is actually harmful to the community 
because ultimately, we can notdo-good tracking so that 
the spread is increasingly difficult to prevent orstop.10

 The discrepancy in views raises questions for 
the author. Due to the wrong decision making on the 
handling of Covid-19, it can cause tremendous harm to 
society nationally. For this reason, the author wants to 
raise the importance of disclosure of medical secrets or 
medical secrets of patients in holistic-comprehensive 
treatment for Covid-19, so that it can later suppress the 
spread and mortality rate and especially break the chain 
of transmission itself. 

Method

This research method is a juridical-normative legal 
analysis. Legal research is based on the legal concept 
used. According to Wignyosoebroto, there is a normative 
concept, in which in this concept, the law is the norm, 
and that is identified as justice that must be manifested 
(iusconstituendum). Norms manifested as explicit and 
formulated order positively and clearly (iusconstitutum) 
to ensure certainty.11

This research in detail takes some primary and 
secondary legal materials. As the primary legal material, 
among others, in the form of legislation. As secondary 
legal material in the form of national journals and 
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international journals taken from related websites as 
supporting news. The journals taken are mostly in 2020. 
The data that has been obtained is analyzed in the content 
of the analysis that will be presented descriptively to 
obtain an overview of the events / problems studied. 

Results

The Circumstances that Make the Patient’s Medical 
Secrets Unlocked

According to PitoSoeparto,inEthics and Law in 
the Field of Health, Indonesia does not adhere to the 
obligation to keep medical secrets absolutely.16 Some 
of the basics of opening medical records:12

1. ForceFul Force Article 48 of the Criminal Code 
which reads

“Whoever commits an act due to the influence of 
coercion cannot be punished.” With this article, health 
workers are forced to reveal patient secrets because of 
the influence of force to protect: the public interest, the 
interests of innocent people, the interests of patients and 
the interests of health workers

2. Law Order (Article 50 of the Criminal Code)

“Whoever commits an act to carry out the provisions 
of the law, is not penalized.” If a health worker is called 
as an expert witness or witness in a court hearing, the 
obligation to keep the patient’s secret may fall on the 
orders of the judge presiding over the trial (Article 170 
paragraph 2 of the Criminal Code)

3. Order of Office (Article 51 of the Criminal 
Code paragraph 1)

“Whoever commits an act to carry out an order of 
office given by the authorities, is not penalized.”

4. Insurance interests

A doctor is obliged to fill out the formulis required by 
the patient or his family to get insurance compensation. 
In this case the obligation to keep medical secrets to 
the death, karen based on the regulations issued by the 
Minister of Manpower, without the information of the 
treating doctor, then labor insurance compensation will 
not be able to be given to the concerned. 

Discussion

The Importance of Opening Medical Secrets in 
Covid-19 Patients

Enforcement of hukuum related to the outbreak is 
also contained in the Health Law which explains the 
obligation of the government to explain and explain in 
detail the spread of Covid-19 cases. The government is 
obliged to announce the area where the source of the 
disease is spread, it is mandatory to disclose the type 
and spread of the disease, because Covid-19 is so easily 
contagious and can be transmitted in a short time. In fact, 
the government is considered sluggish in announcing 
this case, the announcement was only delivered a week 
after the announcement there were two people infected 
with the Covid-19 virus. Despite announcing that the 
virus was infected, the government did not disclose 
the patient’s domicile. This reflects the government’s 
indecisiveness or doubt in the disconnection of the 
Covid-19 transmission chain transparently and quickly.13

The National Disaster Management Agency (BNPB) 
expressly states that Covid-19 infection causes a certain 
state of emergency due to disaster. In its Decree, BNPB 
explained that the status of certain emergencies due to 
Covid-19 is extended and valid from February 29, 2020 
to May 29, 2020. This explains the very high covid-19 
pandemicrate.14

The mortality rates of countries in Europe and 
Indonesia are also very worrying. Case Fatality Rate 

(CFR) of these countries averages above 8%. Even 
in Indonesia alone the percentage of deaths is about 
10%, and it is localized in DKI Jakarta (with very high 
cases. Therefore, the local government (especially 
DKI Jakarta) has confirmed that it will quarantine the 
area. But quarantine of the new territory can be done 
effectively if it really knows who the affected patients 
are including uncovering the domicile of the patient.15

Covid-19 is not a common cold, Covid-19 is a new 
virus that has the ability to transmit to individuals very 
quickly. Some studies mention that no therapy is really 
effective in dealing with this case of Coivd-19, and once 
a person is already infected, then all the body’s response 
depends on the immune system of each individual. 
Smeakin is elderly a patient and has many accompanying 
diseases, the more vulnerable the patient falls into a state 
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of respiratory failure. In China, it is mentioned that the 
peak of the Covid pandemic is in January-February. 
From March to April his case began to plague. However, 
there are still around 5-6 thousand people who are in 
serious care. This explains the virus’s dangers because 
the single most effective way is to find a vaccine from 
Covid-19, nottherapy.16 

Conclusion

There are several laws and regulations governing the 
opening of Patient Medical Rahasi, namely Law No. 36 of 
2009 on Health and Regulation of the Minister of Health 
No. 269 of 2008 on Medical Records, which explicitly 
explains that related to the Covid-19 Pandemic is allowed 
to be opened Medical Secrets of patients concerning the 
interests and safety of the public. However, PB IDI’s 
desire to realize this was hindered by the government 
which had an impact on the government’s indecisiveness 
in breaking the chain of Covid-19 transmission. This is 
because the government is reluctant to contact tracing 
accurate data and does not explain the domicile area in 
detail. Whereas the Covid-19 Pandemic can last up to 
more than 3 months, and all depends on the readiness 
and assertiveness of the government. 

The government should seek accurate contact 
tracing through the opening of Patient Medical Secrets, 
especially by explaining the full address and details of 
the positive individual lopkasi diagnosed with Covid-19 
due to how dangerous the virus can spread and transmit 
to others. 
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Abstract 

The research includes the partial purification of dipeptidyl peptidase-4(Dpp-4) from a person’s natural serum.
The enzyme was purified in three steps, precipitation by ammonium sulfate (50%), dialysis and gel filtration 
by Sephadex G-100. The results showed a significant increase of Dpp-4 activity and specific activity,and a 
decrease in total activity after purification.The descent of the purified enzyme with the highest activity from 
the separation column was identical to the descending of the protein with the highest activity. The inhibitory 
activity of nitrile derivatives that were used on the purified enzyme was studied. Nitrile derivatives were 
used to inhibit the activity of the Dpp-4, selected based on similarity in sites of effective groups between 
derivatives and anti-hyperglycemic drugs (Dpp-4 inhibitors type). The results show an inhibitory effect by 
the two nitrile derivatives with different concentrations.These inhibitors can work to reduce the level of 
blood sugar in people with diabetes. Moreover,Molecular docking was exerted to understand interaction 
mechanism of the compounds against Dpp-4 at atomic level based on experimental processes.
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Introduction

Diabetes is a clinical metabolic disease that 
causes an increase in the level of glucose in the 
blood(hyperglycemia)which occurs as a result of an 
imbalance in the cell’s reception of insulin or a lack 
of metabolism of insulin [1]. The use of treatment for 
diabetics from the first moment of its discovery is very 
necessary because it aims to control the development of 
the disease and therefore no complications or any side 
effects are resulting from these complications,whether 
diet,exercise,or the use of medicines[2]. Dipeptidyl 
peptidase-4(Dpp-4) is a type of serine protease, which 
disrupts incretin hormones such as glucagon peptide-
1(GLP-1) and glucose-dependent insulin peptide 

(GIP),which were secreted from endocrine cells in 
response to the presence of food in the small intestine[3].
Dipeptidyl peptidase-4 also has nonglycemic effects 
by controlling the progression of inflammation, which 
may be mediated more through direct protein-protein 
interactions than catalytic activity in the context of 
nonalcoholic fatty liver disease, obesity and type 2 
diabetes T2DM [4]. The Dpp-4 enzyme is present in many 
human tissues, including the pancreas,fat cells,liver,and 
as proteases present on the cell surface[5]. Some studies 
have reported associations of Dpp-4 with infection or 
attenuation of lung injury[6,7] Others have discovered 
numerous Dpp4 transcripts in the nasal epithelia of 
children and revealed the up-regulation of CD26 on 
human T lymphocytes upon a correlation with soluble 
Dpp4 activity [8]. One of the new types of drugs used 
to lower blood sugar of T2DM is dipeptidyl peptidase 
inhibitors (Dpp-4) by designing rational drugs, based 
on an understanding of the underlying mechanism 
of action and knowledge of the target structure of an 
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enzyme[9].They stimulate insulin secretion and inhibit 
glucagon secretion by elevating endogenous GLP-
1concentrations without an intrinsic hypoglycemia 
risk.Their activity potential to lower HbA1c is in the 
range between 0.5 and 1.0% and their safety profile is 
favorable.Dpp-4 inhibitors are body weight neutral and 
they have demonstrated cardiovascular safety[10].In 
people with diabetes, the Dpp-4 inhibitor can prevent 
DDP-4 to mitigate the degradation of GLP-1, prolong 
its effect and raise insulin activity for the purpose of 
lowering blood glucose. However, the negative effects 
of Dpp-4 inhibitors severely hamper their clinical 
applications, especially since there is a clinical demand 
for new Dpp-4 inhibitors from various sources including 
chemical composition, herbs and plants with fewer 
side effects[11].Through modern chemical technologies 
and some computer-based research methods such as 
virtual screening, molecular dynamics simulation, 
and molecular docking new strategies can be built to 
discover and design new inhibitors [12].In the meantime, 
molecular modeling is also directly related to measurable 
biological structures and quantities.For these reasons, 
molecular docking studies are performed to get insights 
at atomic level for treatment of the disorders as well as 
diseases. 

Materials and Methods

Ammonium sulfate(AS)with a purity of ≥99%, 
KH2PO4 and K2HPO4 with 99% purities were purchased 
from Fluka, Sephadex G-100 was purchased from 
Sigma Aldrich and Dpp-4 assay kit was purchased 
from Sigma Aldrich.1-(3-mercapto-2-methylpropanoyl) 
pyrrolidine-2- carbonitrile (inhibitor 1)and5N-
(acetonitrile)-1,1-dimethyl biguanide (inhibitor 2)were 
synthesized. Auto Dock 4.2 program was used for 
molecular docking[13,14].

Preparation of potassium phosphate buffer 
(50mM,pH 7.0) 

This phosphate buffer was prepared by dissolving 
0.87 g of K2HPO4 in 100ml distilled water and 0. 68g 
of KH2PO4 in 100 ml distilled water separately,then 
61.5ml of K2HPO4 was mixed with 38.5 ml of KH2PO4 
solution,pH was adjusted to 7.0,and the volume was 
completed to 200 ml with distilled water.

Sampling: Five ml of venous blood was drawn 
from 15 healthy people, in plain tubes and left at room 
temperature to complete the clotting process,the serum 
was separated after centrifugation at 3000 rpm for 20 
minutes,stored at 20 °C until the next step.

Purification of Dpp-4

Precipitation of enzyme by ammonium sulfate 

Solid ammonium sulfate was gradually added to 
40 ml of crude enzyme(serum)until saturation reach 
50% at 4 ºC.The component was mixed gently for 45 
min, then it was centrifuged at 6000 rpm for 20 min., 
the supernatant was discarded and the precipitate was 
dissolved in a suitable volume of potassium phosphate 
buffer(50 mM,pH 7.0).The activity of the enzyme was 
measured using Dpp-4 kit(Sigma Aldrich Assay kit) and 
protein concentration was determined according to the 
method of Bradford [10].

Dialysis 

The enzyme solution was dialyzed after precipitation 
with ammonium sulfate against distilled water for 24 h 
under cooling conditions (4 ºC) with stirring and changing 
the D.W for four times,then the enzyme activity,protein 
concentration,specific activity was measured. 

Dpp4 purification by gel filtration 
chromatography

Sephadex G-100 was prepared as recommended 
by Pharmacia Fine Chemicals Company. A quantity of 
Sephadex G-100 was suspended in 0.05 M phosphate 
buffer (pH 8),degassed, and packed in a glass 
column(1.5×30cm),then equilibrated with the same 
buffer.Concentrated of Dpp-4 obtained from ammonium 
sulfate step was applied onto the column.Elution was 
achieved at a flow rate of 30 ml/h(2 ml/fraction) and 
the same buffer was used for equilibration.The column 
flow velocity was very controlled to obtain more 
accurate product. The absorbance of each fraction was 
measured at 280 nm.Dpp-4 was also determined in each 
fraction and protein concentration was determined using 
Bradford method [10].

Determination of various inhibitors effect on 
enzyme activity 
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The enzyme was incubated with an equal 
volume of different inhibitors 1-(3-mercapto-2-
methylpropanoyl) pyrrolidine-2- carbonitrile (inhibitor 
1)and 5N-(acetonitrile)-1,1-dimethylbiguanide(inhibitor 
2), using different concentrations 10-2 M,10-3 M, 10-4 M 
and 10-5 M at 37 0C for 30 minutes. The enzyme activity 
was assayed for each treatment concentration.The 
control was the enzyme solution without any of these 
compounds.The remaining activity was assayed for each 
treatment.

Molecular docking 

Besides experimental procedures, the interaction 
mechanisms of inhibitors 1 and 2 as ligands with Dpp-4 
as targets were investigated using AutoDock 4.2[13] at 
the atomic level based on molecular docking technique.
Firstly,ligand(s)are prepared using Gaussian 09 (G09)
[11] as well as target enzyme is prepared in Discovery 
Studio(DS) 2020[8] for molecular docking study.The 
protein crystal structure (PDB code:4A5S) has been 
obtained from protein bank database.The binding site 
is defined from PDB sites records by using DS 2020 
software.During the docking analysis, the ligands are 
flexible and Dpp-4 enzyme is held rigid.All the docking 

processes are also applied with the default settings. 

Results

As mentioned in experimental part, many techniques 
were used to purify normal human serum Dpp-4.The 
purification of the profile of Dpp-4 is summarized in 
Table 1,the activity and specific activity of the crude 
enzyme were25.8 U/ml and 25.2 U/mg respectively,in 
addition to that, the precipitation of crude enzyme by 
AS(50%) increased the activity and specific activity to 
33.6 U/ml and 28 U/mg respectively, and decreased 
the total activity to 1008 U,at a recovery of 78%.Upon 
dialysis, the total activity of Dpp-4 decreased from 
1008 U to 1002 U,while activity and specific activity 
increased to 40.1 and 57.2 U/mg respectively,and about 
77.6% yield. Finally, after gel filtration,the activity 
and specific activity were increased to reach45.3U/
ml and 151U/mg respectively, and the total activity 
decreased to 906 U at a recovery of 70%.These results 
were in agreement with previous studies which showed 
a significant increase of Dpp-4 activity[9].An attempt to 
improve the amount of AS% saturation was achieved by 
gradual experimentation(incremental increase)until the 
best saturation ratio was obtained.The specific activity is 
an indication of the degree of purification. 

Table 1. Purification profile of dipeptidyl peptidase-4 from blood serum

Purification
Step

Volume* 
(ml)

Enzyme 
activity 
(U/ml)

Protein 
concentration 

(mg/ml)

Specific 
activity 
(U/mg 

protein)

Total 
activity 

(U)

Purification
(folds)

Yield 
(%)

Crude enzyme 50 25.8 1.02 25.2 1290 1 100

AS precipitation 
(50%)

30 33.6 1.2 28 1008 1.1 78

Dialysis 25 40.1 0.7 57.2 1002 2.2 77.6

Gel filtration 
chromatography 

20 45.3 0.3 151 906 5.9 70

*50 mL of human serum used

Figure 1 shows the elution profile of Dpp-4 which was obtained from gel filtration chromatography.The enzyme 
activity starts to increase gradually from fraction 10 to reach to the top in fraction 14 and returned to decrease 
gradually until the activity was lost in fractions 21-23.The sharp increase in enzyme activity was observed in fractions 
13-18.Fractions 11-13 had the least protein content,while fractions 14-19 had the highest protein content,as shown 
in Figure 1.
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Figure 1. Elution profi le of Dpp-4 obtained after Sephadex G-100 Gel fi ltration chromatography

Table 2 shows the effect of different concentration of the two inhibitors 1-(3-mercapto-2-methylpropanoyl)
pyrrolidine-2-carbonitrile(inhibitor 1)and 5N-(acetonitrile)-1,1-dimethylbiguanide (inhibitor 2) on Dpp-4 activity. 
According to the results of the Table 2,the activity of the enzyme decreases with an increase in the concentration of 
inhibitors, that is,the activity is inversely proportional to the increase in the concentrations of inhibitors.

Table 2. The remaining activity of Dpp-4 after using inhibitors

Concentrations of inhibitors (Remaining activity) %

Inhibitor 1 Inhibitor 2

10-2 M 45.8 37.2

10-3 M 64.5 51.1

10-4 M 80.0 71.4

10-5 M 88.2 82.4

Control without inhibitors 100 100

The percentage inhibitions for the two inhibitors were calculated according to the following equation:

 Inhibition percentage (%) = 100 -
Activity without inhibitor

Activity with inhibitor
x 100
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In addition to purification process, molecular docking was applied to estimate how the mentioned ligands may bind in the 
active site of the target and how also tight the binding interaction would be.In the otherwords, this section allowed us to 

characterize the behavior of the ligands in binding site of target,as well as to explain undefined parts and the basic biochemical 
processes of the purification stage.

Therefore,all inhibitors (1-2) are docked at the binding sites of Dpp-4.AutoDock 4.2 is used for all docking 
simulations.From the docking analysis,insights into the interactions between the compounds and the enzyme were 
gained.According to docking analysis, inhibitor 1,2 have the mentioned important interactions in active site of Dpp-
4.The Hydrogen bonds,electrostatic,hydrophobic and other non-bond interactions present in Dpp-4 inhibitor(1,2)
complexes are displayed in Figure 2. Especially, inhibitor 2 forms nine hydrogen bonds with Asp192,Asn170,Glu191 
and Arg253 and also two electrostatic interactions with Glu191 at active site of the enzyme molecule,Table 3.In the 
meantime,inhibitor 1 forms five hydrogen bonds with Arg356, Phe357, Ile374, Gly355 and Arg358 residues and one 
hydrophobic bond with Arg358 in active site of Dpp-4,Table 3.

Figure 2. Docking poses of inhibitor 1 (left side),and 2(right side) in Dpp-4.
Table 3. Interactions types and distances of compounds (1 and 2) –Dpp-4 complexes.

Interactions Distance Å Bonding Bonding Types Binding site of target 
Binding site 

of ligand

A:ARG356:HN - 
:1:O9

1.849 Hydrogen Bond
Conventional Hydrogen 

Bond
A:ARG356:HN :1:O9

A:PHE357:HN - 
:1:N7

2.212 Hydrogen Bond
Conventional Hydrogen 

Bond
A:PHE357:HN :1:N7

:1:H27 - A:ILE374:O 1.893 Hydrogen Bond
Conventional Hydrogen 

Bond
A:ILE374:O :1:H27

A:GLY355:HA2 - 
:1:O9

2.962 Hydrogen Bond Carbon Hydrogen Bond A:GLY355:HA2 :1:O9

:1:H6 - 
A:ARG358:O

2.0408 Hydrogen Bond Carbon Hydrogen Bond A:ARG358:O :1:H6

A:ARG358 - :1 5.101 Hydrophobic Alkyl A:ARG358 :1
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Interactions Distance Å Bonding Bonding Types Binding site of target 
Binding site 

of ligand

:2:H21 - 
A:ASP192:OD1

2.462
Hydrogen 

Bond;Electrostatic
Salt Bridge;Attractive 

Charge
A:ASP192:OD1 :2:H21

:2:H26 - 
A:ASP192:OD2

1.679
Hydrogen 

Bond;Electrostatic
Salt Bridge;Attractive 

Charge
A:ASP192:OD2 :2:H26

:2:N3 - 
A:GLU191:OE2

4.724 Electrostatic Attractive Charge A:GLU191:OE2 :2:N3

:2:N7 - 
A:GLU191:OE1

5.351 Electrostatic Attractive Charge A:GLU191:OE1 :2:N7

A:ASN170:HD22 - 
:2:N10

2.0875 Hydrogen Bond
Conventional Hydrogen 

Bond
A:ASN170:HD22 :2:N10

A:ASP192:HN - 
:2:N10

2.0220 Hydrogen Bond
Conventional Hydrogen 

Bond
A:ASP192:HN :2:N10

:2:H22 - 
A:GLU191:OE2

2.221 Hydrogen Bond
Conventional Hydrogen 

Bond
A:GLU191:OE2 :2:H22

:2:H25 - 
A:ARG253:O

2.239 Hydrogen Bond
Conventional Hydrogen 

Bond
A:ARG253:O :2:H25

A:GLU191:HA - 
:2:N10

2.342 Hydrogen Bond Carbon Hydrogen Bond A:GLU191:HA :2:N10

:2:H8 - 
A:ARG253:O

2.104 Hydrogen Bond Carbon Hydrogen Bond A:ARG253:O :2:H8

:2:H14 - 
A:ASP192:OD1

2.778 Hydrogen Bond Carbon Hydrogen Bond A:ASP192:OD1 :2:H14

Furthermore,binding energy and RMSD values(Table 4)of the related compounds reveal that inhibitor 2 is most 
active in all studied compounds.

Table 4. Binding energy, root mean square deviation(RMSD)values of inhibitor 1-ACE and inhibitor 2–ACE 
complex

Complex Binding Energy, kcal/mol RMSD, Å

Inhibitor 1-Dpp-4 --6.09 0.0697

Inhibitor 2-Dpp-4 -8.67 0.00951

Cont... Table 3. Interactions types and distances of compounds (1 and 2) –Dpp-4 complexes.

Discussion

Dpp-4 has been purified and from different 
sources,and by different methods[2]. Among the results 
obtained in Table 1,the increase in the activity of the 
enzyme and the specific activity of the enzyme indicates 

an increase in the activity of isolating the enzyme and 
purifying it from blood serum, where the more effective 
the enzyme with the progress of work the more pure we 
get an enzyme.The use of Sephadex G-100 in the process 
of purification of the enzyme with a chromatography 
column and using the gel filtration method that depends 
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on the descent of materials according to their molecular 
weights was very successful, as specific activity of the 
enzyme of 151 after it was 25.2 before using the column 
was obtained, as well as a decrease in the value of Total 
activity from 1290 to 906,which indicates the activity 
of the purification and isolation process, this results 
accepted with [4].Dpp-4 inhibition plays an important 
role in the management of type 2 diabetes and as we 
mentioned earlier as Dpp-4 also performs many other 
processes and functions including apoptosis, cell 
proliferation, protein interactions, cell adhesion etc [8].
In this study, we selected newly manufactured nitrile 
derivatives as a Dpp-4 inhibitor [13,14],therefore, the 
main reason for choosing nitrile derivatives because the 
nitrile group is an effective group used in most gliptins 
treatment that is used recently as a preservative for 
blood sugar (antihyperglycemia)[14].Depending on the 
results, the highest percentage of inhibition (54.22%) of 
the Dpp-4 was obtained at a concentration of 10-2 molar 
for inhibitor 1,while the lowest inhibition percentage 
(11.77%) at concentration 10-5 molar, in other words, 
that the percentage of inhibition was directly proportion 
to the concentration of the inhibitor-1(Table 2).This was 
what happened with the inhibitor-2 also where it was a 
higher percentage of inhibition (62.76) at concentration 
10-2 molar and the lowest percentage inhibition(17.61)
at concentration 10-5 M.Finally,the molecular docking 
of the synthesized compounds was realized, and the 
results of such studies were summarized.In molecular 
docking studies revealed that inhibitor 2 for Dpp-4 have 
relatively optimal Binding Energy (-8.67 kcal/mol), and 
RMSD (0.00951) values as compared to other one.The 
obtained result from the docking process has supported 
the in vitro activity values.

Conclusion

This study shows us not only hydrogen bonds, 
but also electrostatic interactions are very significant 
effect to display inhibitor activity of any molecule.It 
also expresses the nitrile derivatives, inhibitor 1 and 2 
are more effective based on the in vitro and modeling 
analysis. Hence, this information provides a useful 
insight for the development of novel Dpp-4 inhibitor 
compound(s) with specific selectivity.
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Abstract 

Measuring blood pressure is considered an easy routine procedure, but carries many potential errors. The 
large number of health workers, especially practical students and nurses, does not pay attention to proper and 
correct standard operating procedures (SOP). Analytic research design with cross-sectional approach. The 
research population consisted of residents of in Surabaya city Indonesia with ages 12-30 years of 92 residents. 
The size of the sample is 75 respondents. The sampling technique uses simple random sampling, the data 
collection instrument uses an observation sheet. Data were analyzed using the T test with a significance 
level of α = 0.05. The results showed that a small portion (22.6%) was 110/90 mmHg measurements with an 
angle of 180o and a small portion (13.3%) was 100/90 mmHg measurements with an angle of 135oand most 
(72%) results of blood pressure changed T test results ρ = 0.001 with α = 0.05, which means that there are 
differences in the position of the angle of 135oand180o arms with the results of blood pressure Wonokromo 
Surabaya.When measuring blood pressure, it must be in the correct position or correct because it can make 
the results of blood pressure tests different. It is expected that during the examination the officer will use the 
correct and the right patient position so that the blood pressure results are accurate. 

Keywords: Angle of arm, Blood Pressure, Indonesia 

Introduction

Blood pressure is one of the vital signs used by 
health workers, especially nurses, as a basis for assessing 
and treating a patient. Blood pressure measurement 
will provide important information regarding the 
patient’s cardiovascular status and response to activity. 
Accurate blood measurement is needed in the patient’s 
hemodynamic condition and diagnosis of the disease1,2.
Blood pressure measurement is a routine procedure but 
carries a lot of potential errors3,4. The number of health 
workers especially practice students and nurses do not 
pay attention to standard operating procedures (SOP) 
which are good and correct. One factor that is often 
overlooked is the position of the arms and body during 
blood pressure measurements, which can affect the 
results of blood pressure checks. If the blood pressure 
check is not done properly and correctly, it will get 
inaccurate results. These results have fatal consequences 
such as incorrectly assessing and treating a patient5,6.

In the study, the measurement results were obtained 
in a sitting position that was 6.5 mmHg higher than lying 
down while in the study7,8, the results were obtained 
from a higher standing position. 6 mmHg compared to 
lying down and in a sitting position 4 mmHg higher than 
lying down. In the study9,10, the measurement results 
of the arm position on the table were 5.8 mmHg higher 
compared to the position of the arm parallel to the heart 
level.Factors that affect the results of blood pressure 
checks, internal factors include age, stress, ethnicity, 
gender. External factors include the influence of arm 
position, day variation, drugs, activity and weight, 
smoking. Body position can affect the results of blood 
pressure checks11,12. The use of cufflinks in adults 
and children must also be differentiated because the 
inappropriate size of the cuff can also affect the result. 
Inaccurate results can be fatal, especially in patients 
with hypertension13,14.The role of the nurse in acting, 
especially the examination of vital signs (TTV), namely 
the measurement of blood pressure must be following 
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standard operating procedures such as paying attention 
to the position of the arm and the size of the cuff must 
be following the patient’s arm circumference to get 
accurate results. 

Methods

The design of this study was analytic observational 
with a cross-sectional approach. The population of the 
research was 92 in Wonokromo, the city of Surabaya. 
The sample size is 75 respondents. The sampling 
technique used was the Probability Sampling technique 
with the simple random sampling technique. This study 
contained 2 independent variables for the angle of the 
arm while the dependent variable was the result of 
blood pressure. The data collection instrument used an 
observation sheet. Data were analyzed using the T-test. 
With a significant level α = 0.05. 

Results and Discussion 

Based on table 1, it shows that of the 75 respondents, 

the results of blood measurements at an angle of 135o 
obtained 10 respondents with a blood pressure of 100/90 
mmHg.The position of the arm can have a big influence 
when blood pressure is measured, if the upper arm is 
below the level of the right atrium (when the arm hangs 
to the down while in a sitting position), the reading 
will be too high. Likewise, if the arm is above the heart 
level the reading will be too low. This difference can 
be caused by the effect of hydrostatic pressure15,16. The 
135o position is a sitting position that is often used by 
health workers to check blood pressure in conscious 
patients and this position is considered comfortable for 
patients to do blood pressure checks. This is following 
research that measurements can give different results 
in sitting, lying, standing, and speaking positions, BP 
measurements should be done in different body positions 
in patients with suspected orthostatic hypertension, and 
patients should not speak during measurement17,18. 

Table 1. Characteristics of Respondents Based on Arm Position Angle 135o Blood Pressure in Wonokromo, 
Surabaya.

No Blood Pressure (mmHg)
Respondent

Frequency (n) Presentase (%)

1. 90/70 1 1,3

2. 90/80 4 5,3

3. 100/70 1 1,3

4. 100/80 6 8

5. 100/90 10 13,3

6. 110/70 2 2,7

7. 110/80 3 4

8. 110/90 14 18,7

9. 110/100 9 12

10. 112/100 1 1,3

11. 115/80 1 1,3

12. 115/90 3 4

13. 115/100 1 1,3

14. 120/80 4 5,3

15. 120/90 2 2,7

16. 120/100 2 2,7

17. 120/110 4 5,3

18. 120/115 2 2,7

19. 125/115 1 1,3

20. 130/90 2 2,7

21. 135/80 1 1,3

22. 140/80 1 1,3

Total 75 100
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Based on table 2, it shows that the respondent’s 
blood measurement results at 180o obtained the results of 
17 respondents with a blood pressure of 110/90 mmHg. 
Blood pressure is the force that artery walls produce 
by pumping blood away from the heart. Blood flows 
because of a change in pressure, where there is a move 
from an area of   high pressure to an area of   low pressure. 
Systemic or arterial blood pressure is the best indicator 
of cardiovascular health. The force of contraction of the 
heart pushes blood into the aorta. The maximum pressure 
peak when an ejection occurs is called systolic pressure. 
When the ventricles relax, the blood that remains in the 
arteries results in minimal pressure or diastolic pressure. 

Diastolic pressure is the minimum pressure generated 
against the artery wall at any time15,19.

The 180o angle position (lying down) is the best 
position to do because the results of the examination are 
more accurate. Reclining position Better than a sitting 
position because when sitting position blood pressure 
will be 5-10 mmHg higher. From the results of interviews 
from respondents, it is known that respondents feel more 
comfortable when they are checked for blood pressure in 
a sleeping position (180o), this is because the respondent 
is in a more relaxed sleeping position and feels lighter 
when he checks blood pressure15,20. 

Table 2. Characteristics of Respondents Based on Arm Position Angle 180o Blood Pressure in Wonokromo, 
Surabaya

No Blood pressure (mmHg)
Respondent

Frequency (n) Percentage (%)

1. 80/70 2 2,7

2. 90/60 1 1,3

3. 90/70 5 6,7

4. 90/80 7 9,3

5. 92/80 2 2,7

6. 96/80 1 1,3

7. 98/80 1 1,3

8. 100/70 3 4

9. 100/80 4 5,3

10. 100/90 17 22,7

11. 102/90 1 1,3

12. 104/90 1 1,3

13. 110/80 4 5,3

14. 110/90 11 14,7

15. 110/100 2 2,7

16. 115/80 1 1,3

17. 115/90 1 1,3

18. 118/90 2 2,7

19. 120/70 1 1,3

20. 120/90 2 2,7

21. 120/100 1 1,3

22. 120/110 1 1,3

24. 125/115 1 1,3

25. 130/80 2 2,7

27. 140/80 1 1,3

Total 75 100



2980    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

 Table 3. Respondent Category Based on Blood Pressure Results in Wonokromo, Surabaya

No Blood Pressure (mmHg) Frekuensi (n) Persentase (%)

1. Fixed 5 6,7

2. Change 70 93,3

Total 75 100

Based on the results of the T-test with SPSS 
for Windows with a significance level of a = 0.05, 
the research hypothesis is that the results are ρ <α or 
0.001 <0.05, then H0 is rejected, which means that 
there is a difference in the position of the angle of 135o 
and180o of the arm with the results of blood pressure 
in Wonokromo Surabaya. Blood pressure is the pressure 
generated by the blood against the blood vessels. Blood 
pressure is influenced by blood volume and the elasticity 
of blood vessels. The increase in blood pressure is 
due to an increase in blood volume or a decrease in 
the elasticity of blood vessels. Conversely, a decrease 
in blood volume will lower blood pressure19,21.Based 
on the data above, there is a response with fixed and 
changing blood pressure due to the different positions of 
the blood pressure measurement arm. This is following 
research conducted by Emest (2018) that the systolic and 
diastolic blood pressure is higher in a sitting position 
(19.9%) than in the supine position (13.5%) with an 
average value in the sitting position 2, 9032, and the 
supine position 2.7097. There are differences in pressure 
measurement results betweenblood sitting position and 
supine position22,23. 

Conclusion

There is a difference between the results of blood 
pressure with an angle of 135oand 180⁰ in Surabaya, 
Indonesia. SuggestionIt is hoped that the results of this 
study can develop the ability of further researchers to 
carry out more specific research related to the position 
of the angle of the arm with blood pressure. 
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Abstract

Background: Infection is still one of the highest cause of neonatal death in Indonesia. 30% of neonatal 
deaths are caused by infection (Kosen, 2005), with numbers ranging from 8,76% to 30,29% with fatality 
rates of up to 49,9% (Victor,1997). Several journals has discussed the relationship between premature 
rupture of membranes and neonatal sepsis. The author will review said literatures and conclude them.

Aims of the Study: This review aims to analyze how premature rupture of membranes may cause neonatal 
sepsis and does the former increases risk of the latter.

Methods of Study: Data will be appraised from associated literatures and synthesizing the results. Reviewed 
literatures are taken from Pubmed, NCBI PMC, and Google Scholar. Literature criteria are observational 
study with control, comparative study, and analytical descriptive study.

Results: 13 literatures that discussed the relationship between premature rupture of membranes with neonatal 
sepsis were reviewed. While neonatal sepsis still occurs in women without premature rupture of membranes, 
women with premature rupture of membranes has marked a higher incidence of neonatal sepsis. The risks of 
neonatal sepsis are multifactorial, such as (1) low birth weight, (2) preterm premature rupture of membranes, 
(3) premature rupture of membranes with longer durations, and (4) healthcare quality.

Conclusion: Premature rupture of membranes is shown to increase risk of neonatal sepsis occuring.

Keywords: Premature rupture of membranes, preterm premature of membranes, neonatal sepsis, literature 
review. 
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Introduction

An amniotic sac is a sac inside the uterus and serves 
as the place where fetuses grow. These amniotic sac are 
filled with amniotic fluid, which protects the developing 
fetus from impact and regulates its temperature. 
Premature rupture of membranes (PROM) is the rupture 
of amniotic membranes before signs of labor.1 Infections 
of amniotic membrane infection in term pregnancies 
without PROM is about 6-10%, while those with PROM 
has marked an increase of up to 40% of live births.33

Neonatal sepsis is the presence of bacterial infection 
in neonates from birth up until 90 days after birth.56 
When PROM occurs in pregnancy, the once concealed 
amniotic cavity will be exposed, giving microorganisms 
access to the cavity and possibly, contamination.4 
Morbidity and mortality of the neonates is also dependent 
on the duration and latency of neonatal gestation when 
PROM occurs.33 The most prominent microorganism 
causing neonatal sepsis is Escherichia coli, Klebsiella, 
and Pseudomonas.13

Infant mortality rate in Indonesia is quite high; 24 
cases in 1000 live births and 30% of those deaths are 
caused by infection-related diseases.24 Neonatal sepsis is 
also a problem outside of Indonesia. A study performed 
by Barton in 1999 in 111 cases of neonatal death 
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shows that these neonatal deaths are mostly caused by 
infection (50%), respiratory distress syndrome (22%), 
and congenital defects (13,5%).7 This study aims to 
identify if there are any relationship between PROM and 
neonatal sepsis in pregnant women as well as their risk 
factors.

Materials and Methods

This literature review was conducted at University 

of Airlangga, Surabaya, from 18 August 2019 to 19 
November 2020. 13 literatures about the correlation 
between premature rupture of membranes and neonatal 
sepsis were reviewed. Chosen studies are studies that 
discusses about cause, manifestations, and the correlation 
of premature rupture of membranes and neonatal sepsis.

Results

The author selects journals that takes place in asian 
sociodemography to reduce any bias towards differing 
race. 

Table 1 : Characteristic of Pregnant Patients

Num Literature Average Age Parity (Majority)
PROM in pregnancy 

age

1 Ocviyanti (2018) 20-35 (n=308) Multipara (n=239) < 37 w (n=219)

2 Putra (2018) 16-45 Multipara (n=12) < 37 w (n=16)

3 Indrawarman (2012) - - -

4 Wilar (2010) - - -

5 Mahayani (2010) - - 37 w (n=155)

6 Ningsih (2016) <20 - 40 - -

7 Yuliana (2017) - - -

8 Sari (2012) - - -

9 Hasanah (2016) - - -

10 Alam (2013) 20-35 Primigravida (n=144) > 37 w (n=307)

11 Negara (2009) - - < 37 w (n=215)

12 Tanir (2003) - - -

13 Olorukooba (2020) 15-45< Multipara (n=285) -

14 Dannapaneni (2013) - - -

15 Lihawa (2012) - - -
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Table 2 : Characteristics of Births

Num Literature Duration of PROM

Maturity Method of delivery

Preterm Term Postterm C-section
Vaginal 
delivery

1
Ocviyanti et al. 

(2018)

≥ 48 hours : (+) 8, 
(-) 37 

< 48 hours : (+) 13, 
(-) 347

219 
20 (+), 199 (-)

186

(+) 1, 185 
(-)

- 305 100

2 Putra et al. (2018) - 16 14 - 12 18

3 Indrawarman (2012) - - - - - -

4 Wilar (2010) - - - - - -

5 Mahayani (2010)

Baby (+) 
>12 hours: 31 
<12 hours: 26 

 
Baby (-) 

>12 hours: 30 
<12 hours: 68

- - - - -

6 Ningsih (2016) -
Sepsis (+) : 2 
Sepsis (-) : 12

- - - -

7 Yuliana (2017) - 37 59 14 - -

8 Sari (2012) -
Sepsis (+) : 34 
Sepsis (-) : 29

Sepsis (+) 
: 9 

Sepsis (-) 
: 25

- - -

9 Hasanah (2016) -
Sepsis (+) : 16 
Sepsis (-) : 10

Sepsis (+) 
: 30 

Sepsis (-) 
: 36

-

Sepsis (+) 
: 36 

Sepsis (-) 
: 32

Sepsis 
(+) : 10 

Sepsis (-) 
: 14

10 Alam (2013)

18-24 hour: 268 
25-48 hour: 125 

>48 hour: 35 
 

> 48 hour: 
(+) 7, (-) 28

<34 weeks: 38 
34-37 weeks: 83 
> 37 weeks: 307 

 
< 34 weeks: (+) 7, (-) 32

- 306

11 Negara (2009) - 118 - - 140 15

12 Tanir (2003) - 32,9 27 53

13 Olorukooba (2020)

Prolonged labour: 69 
No PL : 396 

 
PL: (+) 26, (-) 43 

No PL : (+) 149, (-) 
247

<37 weeks: 113 
≥ 37 weeks: 352 

 
<37 weeks : (+) 34, (-) 79 

≥ 37 weeks: (+) 141, (-) 211

124 
 

25 (+); 99 (-)

325 
 

146 (+); 
179 (-)

14 Dannapaneni (2013) - 11 - - 63 -

15 Lihawa (2012)
> 18 hour: 125 
< 18 hour : 90

<37 weeks: 56 37-42 weeks: 159 77 122
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Discussion

Ocviyanti et al. (2018) conducted a research in 
Cipto Mangunkusumo Hospital, Jakarta, discussing 
the correlation between PROM and neonatal sepsis. 
488 patients are under care in the hospital. From 488 
patients, 405 of them experiences PROM, henceforth 
are included in the criteria. Of all patients with PROM, 
186 is currently on term pregnancy and 56 of them are 
suspects of neonatal sepsis. Blood cultures are instigated, 
and from those 56 neonates, 55 have a negative culture 
result, and only one having a positive result. One out of 
fifty-five of those neonates died.33

Of the 405 patients that experienced PROM, 219 of 
them has a preterm pregnancy. Of those 219 patients, 128 
were suspects of sepsis and there were no other signs of 
sepsis from the other 91 cases. Of the 128 neonates that 
were suspected of sepsis, 20 of them shows a positive 
blood culture. In 108 neonates with negative blood 
cultures, 11 of them died upon delivery. Patients with 
neonatal sepsis are introduced to ampicillin-sulbactam 
and gentamycin antibiotics for 10-14 days. Patients 
without neonatal sepsis (n=109) were given the same 
antibiotics with similar duration.33

Research conducted by Dannapaneni took samples 
from January 2013 to December 2013. PPROM group 
was 69 pregnant women with said conditions and 113 
inside the control group (without PPROM). PPROM 
group was administered with cefotaxime and amikacin 
antibiotics. Maternal and neonatal has similar results, 
but neonatal sepsis was notably higher in the PPROM 
group compared to those in the control group.14

Both of those research shows that the percentage of 
stillborns are higher from pregnant women with PROM 
with a notable difference: Ocviyanti (2018) shows that 
22 (5,5%) of deaths from 405 pregnant women with 
PROM, while Dannapaneni (2020) shows only 11 
(16%) deaths out of 69% with PROM.33,17 This can be 
attributed due to differing quality of care, difference 
in sample sizes, and difference of antibiotics that are 
used. This statement is supported by the research used 
by Amon (1988), which discusses that pregnancy with 
PROM that are administered with ampicillin has a lower 
incidence in neonatal infection. Clark (2006) also wrote 
that patients given ampicillin-cefotaxime has a higher 
death rate compared with ampicillin-gentamycin.12 It 

also discusses how gentamycin might lower risks of 
neonatal infection and neonatal deaths.12

Several kinds of research have a different conclusion 
of the correlation of low birth weight to neonatal sepsis. 
Putra (2018) shows that neonates with a low birth 
weight with sepsis were only three, compared to nine 
of those without the condition.38 Ocviyanti (2018) 
also wrote that the average birth weight with neonatal 
sepsis is 1.420 grams, compared with those 2.560 grams 
without neonatal sepsis.33 Ocviyanti wrote that 95% of 
samples experienced preterm pregnancy, which may 
contribute to the incidence of low birth weight infants.33 
The correlation of low birth weight with sepsis is also 
supported by Wilar (2010). Wilar (2010) wrote that 
the incidence of early-onset sepsis is ten times higher 
in those with low birth weight compared to those with 
normal birth weight. The lower the birth weight, the 
higher the risk of neonatal sepsis; 10% of neonates 
with birthweight 1000-1500 grams, 35% of neonates 
<1000 grams, and 50% of neonates with <750 grams.55 
However, a study conducted by Ningsih (2016) showed 
that there is no correlation between low birth weight 
with neonatal sepsis. This may be attributed due to 
the sample having a normal delivery. Ningsih (2016) 
also wrote that neonates with normal birth weight and 
neonatal sepsis have mostly experienced PROM. This 
is supported by Negara (2009), which discusses that the 
risk of early-onset sepsis with exposure to PROM only 
increases significantly in neonates with low birth weight 
and prematurity.32

Prematurity is also a defining factor in the 
incidence of neonatal sepsis. Bivariate analysis between 
prematurity and sepsis incidence at a research conducted 
by Ocviyanti (2018) shows that there is a correlation 
between neonatal sepsis (p<0,05).33 It is confirmed when 
the neonate group with low gestational age were divided 
into three different groups (<37 weeks, 34-37 weeks, 28-
34 weeks), sepsis was shown to be higher in neonates 
with lower gestational age. Alam (2013) also wrote that 
prematurity was one of many significant cofactors in 
increasing mortality and perinatal morbidity. Incidence 
of culture-proven sepsis in combination with prematurity 
is 4-6% and 7-11% in high sepsis suspects.1

Duration of PROM also correlates with neonatal 
sepsis. Ocviyanti (2018) shows that the longer the 
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duration of PROM, the more likely the neonates suffer 
from sepsis.33 Mahayani (2010), shows that PROM ≥ 
12 hours was a defining risk factor to increase the risk 
of neonatal infection threefold, but another data shows 
that there is term pregnancy with PROM < 12 hours that 
suffers infection and also term pregnancy > 12 hours that 
did not.29 This may be attributed to how the mothers are 
managed, neonatal care, and general care to the patient, 
which in turn may cause increased morbidity either to 
the mothers or the neonates.

Another risk factor for perinatal and maternal 
mortality/morbidity is gestational age and quality of 
care in the hospital. A study conducted by Yang (2004) 
in Rockford Memorial hospital located in Rockford, 
Illinois, took a sample of 73 pregnant women from 
January 1995 to December 2001. Patients that reached 
viable gestational ages are given tocolytic therapy if there 
are any signs of spontaneous uterine and also antenatal 
corticosteroids and prophylactic antibiotics. Out of 73 
patients, 22 died in utero and 13 were stillborns; 5 died 
due to pulmonary hypoplasia, 2 died due to neonatal 
sepsis, and data were not available for the other 6 
neonates. Perinatal survival rates in both groups is poor 
since neonates in both groups experienced PROM before 
23 weeks of gestation, compared to a 100% survival 
rate in neonates with a viable gestational period (24 
weeks), owing to the use of proper antenatal antibiotics, 
corticosteroids, and well-managed neonatal care.57

Conclusion

Premature rupture of membranes incidence in 
Indonesia is still at an all time high. This, in turn, may 
affect newborns, since newborns from mothers with 
PROM has a higher morbidity than those that does 
not. Low birth weight infants, prematurity, and PROM 
duration are some of many risk factors that may increase 
risk of neonatal sepsis to the newborns. Henceforth, 
PROM correlates significantly to the incidence of 
neonatal sepsis. Both of these conditions can be 
minimalized by providing adequate care and correct 
usage of antibiotics.
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Abstract 

Intention is a crucial for influencing a mother’s decision to breastfeeding. With the high breastfeeding 
intentions, mothers can help achieve the government program, namely exclusive breastfeeding for 6 
months, with seeing the importance of influencing mother’s behavior in breastfeeding, it is necessary to 
study the mother’s intention to provide exclusive breastfeeding. This research was conducted in the city of 
Surabaya with the researcher’s consideration, there are still many mothers who do not provide exclusively 
breastfeeding, so the achievement of exclusive breastfeeding in the city of Surabaya still not fulfill the target. 
The purpose of this research is to examine the intention to provide exclusive breastfeeding in terms of self-
leadership and psychological capital of mothers in the city of Surabaya. This research used a quantities 
approach with observational research and was classified as a cross sectional. The sample of this research were 
pregnant women of 108 respondents. The independent variables of this research were education, attitude, 
age, occupation, parity, knowledge, breastfeeding self-efficacy, self-leadership, psychological capital, and 
family support. Whereas, the dependent variable is the mother’s intention to provide exclusive breastfeeding. 
The research was obtained through a questionnaire. This research used a logistic regression test with the 
purpose to identify the factors that influencing between the independent variable on the dependent variable. 
The results showed that the factors that influenced the intention to provide exclusive breastfeeding were 
psychological capital (Sig: 0.000, B = 4.255), self-leadership (sig = 0.015, B = 3.482), breastfeeding self-
efficacy (sig = 0.004, B = 5.627) and family support (sig = 0.041, B = 2.142). The conclusion is mother’s 
ability to lead herself, has an important role in the paradigm and psychological capital of mother’s in their 
behavior, one of the intentions to provide exclusive breastfeeding behavior. Consequently, it is imperative 
for mother to have strong self-leadership as well as a mother’s psychological capital in intending to do 
something and realizing that intention in a real action. 
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Introduction

Breastfeeding is widely recognized as beneficial 
for the physical health and emotional welfare of infants, 
childhood, and mother1,2,3. Breastfeeding is not only 
saving the life and the economy of the family, but also 

becomes the foundation of life. Not only as a foundation 
for children’s development and growth, breastfeeding 
is also an important key to achieving the Sustainable 
Development Goals (SDGs). This long-term health 
started from preganancy to two years of age which 
is known as the first 1000 days of life (1000 HPK) in 
the framework of the national movement for nutrition 
awareness in order to accelerate nutrition improvement4. 
But, even so there are still many mothers who do not 
give exclusive breastfeeding to tjeir babies5,6. 
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The World Health Organization (WHO) targets at 
least 50% exclusive breastfeeding for 6 months in 2025. 
It was found that only 40% of all babies under 6 months 
were exclusively breastfeed for up to 2 years7. Based 
on the results of the 2018 basic health research, the 
proportion of breastfeeding patterns for infants aged 0-5 
months in Indonesia was 37.3% exclusive breastfeeding, 
9.3% partial breastfeeding, and 3.3% predominant 
breastfeeding8. Data from East Java Province shows that 
coverage of babies who receive exclusive breastfeeding 
in 2016 is 74.5%. This coverage increased to 75.7% 
in 2017 and 76.8% in 2018. Whereas, the coverage of 
infants who were exclusively breastfeeding in the city 
of Surabaya in 2016 was 65.10% this achievement 
increased in 2017 and become 71.53% and 71.62% 
in 20189. Although the achievement of exclusive 
breastfeeding in the last three years both in East Java 
and in the City of Surabaya has increased, the data is still 
below the target set, namely 80%10.

Mothers have a main role in the success of the 
exclusive breastfeeding program. The support from 
external parties including health workers, community/
breastfeeding support groups, and families has been done 
a lot. Many researches have proven the role of external 
parties in exclusive breastfeeding. However, until now, 
the achievement of exclusive breastfeeding, both in 
the world and in Indonesia, has not fulfill the target. 
Consequently, a mother must have a strong independence 
in motivating and leading herself (Self leadership) 
for giving exclusive breastfeeding. The any obstacles 
that occur if the mother has a high commitment to the 
importance of exclusive breastfeeding and its enormous 
benefits for mothers, babies and the environment, it will 
be easily brushed aside if the mother has the ability to 
direct herself and lead herself in the successfully of 
exclusive breastfeeding.

This study was conducted in the city of Surabaya with 
the researcher’s consideration that there are still many 
mothers who do not provide exclusive breastfeeding so 
that the achievement of exclusive breastfeeding in the 
city of Surabaya still not fulfill the target. The results of 
this research are expected to provide information about 
the problems of breastfeeding intention that exist in the 
community and become a reference in the problem-
solving plan for the low level of exclusive breastfeeding. 

Materials and Methods

This research used a quantitative approach with 
an analytic observational type, because the researcher 
does not give any treatment to the respondents11. The 
research design was classified as a cross sectional. The 
population in this research were all pregnant women 
in the Wonokromo District, Surabaya. Sampling was 
done by simple random sampling with a sample of 
108 respondents. The independent variables of this 
study were education, attitude, age, occupation, parity, 
knowledge, breastfeeding self-efficacy, self-leadership, 
psychological capital and family support. Whereas, 
the dependent variable is the mother’s intention to 
provide exclusive breastfeeding. Data collection using 
a questionnaire. Data processing techniques through 
the process of editing, coding, entry, and analysis. The 
study was analyzed using SPSS 22 software, using the 
multivariate logistic regression test method. The variable 
is said to be influential if the significance value is <0.05. 

Results and Discussion

Based on the data collection that has been done, 
descriptive analysis will be presented through the 
frequency distribution of respondents’ responses to the 
research variables, it can be seen in the table below:

Table 1. Frequency distribution of respondents’ responses to research variables.

Variable Category Frequency Percentage (%)

Education

Basic (SD/SMP) 50 46.3%

Secondary (SMA/SMK) 45 41.7%

Academy (University) 13 12%
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Attitude
Deficient 48 44.4%

Good 60 55.6%

Age
20-35 years old 81 75%

>35 years old 27 25%

Occupation
Not working 8 7.4%

Working 100 92.6%

Parity

Nulliparous 52 48.1%

Primiparous 46 42.6%

Multiparous 10 9.35%

Knowledge

Deficient 13 12%

Enough 47 43.5%

Good 48 44.4%

Breastfeeding self-
efficacy

Deficient 55 50.9%

Good 53 49.1%

Self-Leadership
Deficient 62 57.4%

Good 46 42.6%

Psychological Capital
Deficient 60 55.6%

Good 48 44.4%

Family Support

Deficient 9 8.3%

Enough 83 76.9%

Good 16 14.8%

Mother’s intention to 
provide the exclusive 

breastfeeding

Deficient 72 66.7%

Good 36 33.3%

Cont... Table 1. Frequency distribution of respondents’ responses to research variables.

Based on the Table 1, it is found that almost half 
of the 108 respondents (46.3%) have a basic education, 
most (55.6%) have good attitudes, most (75%) are 
aged between 20-35 years where at this age they are 
productive. For women, almost all (92.6%) worked, 

a small proportion (9.35%) had more than 2 children 
(multiparous), almost half (44.4%) had a good level 
of knowledge and almost half (43.5%) %) also have 
sufficient knowledge, while for the variable self-efficacy 
of breastfeeding, respondents have almost the same 
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belief, namely good breastfeeding self-efficacy (49.1%) 
and respondents who have deficient self-efficacy of 
breastfeeding as much as 50.9%. Furthermore, for 
the self-leadership variable, most (57.4%) had the 
ability to influence themselves who were less willing 
to provide exclusive breastfeeding. Likewise, with 
the psychological capital variable, most (55.6%) had 
deficient psychological capital in recommending 
exclusive breastfeeding. Next, from 108 respondents, 
it was found that almost all of them (76.9%) received 
support from their families in their intention to provide 
exclusive breastfeeding. Whereas, for the intention 
variable, most (66.7%) had deficient intention of giving 
exclusive breastfeeding.

According to the Indonesian Ministry of Health 
(2011), the factors that cause low breast milk coverage 
can come from mother, baby and environmental. These 
factors include maternal knowledge regarding the 
benefits of breastfeeding and how to breastfeed a baby 
properly, lactation counseling services and support from 
staff that are not yet optimal, socio-cultural perceptions 
related to breastfeeding, lack of partner support and 
family support, and conditions of working mothers. 
which can cause reluctance of mothers to breastfeed, so 
that in the end the mother’s motivation to give breast 

milk is less. In addition, several other factors that 
contribute to age, mother’s parity level, motivation and 
experience are also factors that influence whether or not 
mothers provide exclusive breastfeeding12.

The research related to the low level of exclusive 
breastfeeding and the factors that influence it are also 
widely conducted in developing countries. The results of 
research in Gambia in 2018 explained that the low level 
of exclusive breastfeeding was influenced by factors 
of age, education, occupation, parity, counseling from 
health workers, attitudes, knowledge, family support 
and the intention of the mother in breastfeeding13. In 
Myanmar, only 24% of mothers to provide exclusive 
breastfeeding. The most important factor is the mother’s 
intention to exclusively breastfeed. This intention is also 
influenced by education, employment, knowledge, self-
efficacy and breastfeeding facilities in the public space14. 
In Bangladesh, it shows that 83.9% of mothers intend to 
provide exclusive breastfeeding, while the factors that 
influence the mother’s intention to provide exclusive 
breastfeeding are knowledge, attitudes and self-efficacy. 
The results of this study also emphasize the importance 
of proper counseling about exclusive breastfeeding15. 

Table 2. Logistic regression analysis of variables affecting mother’s intention to provide exclusive 
breastfeeding.

Variable B SE p-Value Hosmer and Lemeshow test

Psychologycal capital 4.255 0.786 0.000

0.881

Self-Leadership 3.482 1.426 0.015

Breastfeeding self-efficacy 5.627 1.974 0.004

Family Support 2.142 1.047 0.041

Attitude 2.802 1.443 0.049

Note: B: Slope of a line; SE: Std. Error of the Estimate 

Based on the Table 2 above, the results of the 
logistic regression analysis show that the variables that 
significantly influence mother’s intention to provide 
exclusive breastfeeding are psychological capital, self-
leadership, breastfeeding self-efficacy, family support 
and attitude, where the five variables are significant with 

a p-value <0.05, only the attitude variable is close to 
0.05. In addition, the variables in Table 1 explain that 
psychological capital, self-leadership, breastfeeding 
self-efficacy and family support are mostly in the 
deficient category, only the attitude variables are 
mostly in the good category. Whereas, the mother’s 
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intention to provide exclusive breastfeeding was also 
found in a deficient category. This illustrates that if the 
psychological capital, self-leadership, breastfeeding self-
efficacy and family support are in the low category, then 
the mother’s intention to provide exclusive breastfeeding 
will also decrease, and vice versa if psychological 
capital, self-leadership, breastfeeding self-efficacy and 
family support are in good categories. then the mother’s 
intention to provide exclusive breastfeeding will also 
increase.

Based on the Table 2, the variable that most 
influences the mother’s intention in giving exclusive 
breastfeeding is the mother’s psychological capital. This 
is in accordance with the research of Klainin and Arthur 
(2009) that the mother’s intention to provide exclusive 
breastfeeding is influenced by the psychological capital 
of the mother, the results of the study reveal that 3.5-
63.3% of women in Asia experience psychological 
disorders after childbirth, with the lowest prevalence in 
Malaysia and the highest in Pakistan16. Psychological 
disorders that occur in pregnant and breastfeeding 
women will affect the relationship between mother 
and baby and breastfeeding patterns. Consequently, 
psychological capital needs to be strengthened from 
an early age, during pregnancy to reduce the negative 
influence of psychological conditions that can affect 
exclusive breastfeeding17.

Another research found that there are still mothers 
who feel less optimistic about the amount of breast milk 
produced. So that the reality becomes like this, mothers 
really have an experience problem in producing a breast 
milk. The small amount of breast milk that comes out 
is the main reason mothers choose not to exclusively 
breastfeed. Even though biologically only 2-5% make it 
difficult for mothers to give a breast milk. The remaining 
95-98% of mothers can produce sufficient milk for their 
babies.

According to Dennis (2010), the high of 
breastfeeding self efficacy shows a mother’s high 
self-confidence in breastfeeding. So , if a mother has 
a high level of breastfeeding self-efficacy, exclusive 
breastfeeding is maintained. In this study, the self-
efficacy of breastfeeding was in the deficient category, 
So it will affecting the mother’s intention to provide 
exclusive breastfeeding as well.

Yu and Ko’s research, 2017 found that there is 
a positive relationship between self-leadership and 
performance, it means that if a person’s self-leadership 
increases, the performance displayed will also increase18. 
Research by Sahin, 2010 also found that self-leadership 
has a positive relationship with performance. This shows 
that the higher the level of self-leadership will affect 
the higher the performance. Tambunan and Ciputra’s 
research, 2007 shows that self-leadership strategies 
have a positive and significant effect on self-efficacy; 
Likewise, self-efficacy has a positive and significant 
effect on performance; and lastly is that self-efficacy 
mediates the relationship between self-leadership and 
work success, in this case, is exclusive breastfeeding19. 

Conclusion

In summary, the ability of mothers to lead 
themselves has an important role in the paradigm and 
psychological capital of mothers in behavior, one of the 
intentions to provide exclusive breastfeeding behavior20. 
Consequently, it is very important for a mother to have a 
strong self-leadership as well as a mother’s psychological 
capital in intending to do something and realizing that 
intention in real action. 
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Abstract

Female indirect commercial sex workers who usually work in certain fields of work or have other main jobs 
and indirectly sell sex in entertainment places such as masseuses, bar waiters. They are included in the high 
risk group in the spread of cases of Sexual Transmitted Infections and HIV and AIDS. In Indonesia, it is 
hoped that HIV AIDS will be free from Sexual Transmitted Infection by 2030 with the vision and mission 
“No more HIV transmission, no AIDS deaths, no more stigma and discrimination in people with HIV / 
AIDS”. This type of research uses quantitative descriptive research. with a sample of 80 female sex workers 
in Bandungan, Semarang. The results of this study indicate a significant relationship between customer 
support, access to health services, health promotion and control of sexually transmitted infections.
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Introduction

Currently the prevalence of HIV & AIDS is 
increasing rapidly. In 2000 it was estimated that in Asia 
more than 500,000 people died of AIDS, which is about 
1500 people died per day. The chance of contracting 
HIV among female sex workers is almost 14 times 
higher than other women and middle-income countries. 
women sex workers also experience very high levels 
of physical and sexual violence or discrimination and 
social rejection, which decreases their self-efficacy 
in negotiating condom use Human rights violations 
against sex Workers have increased in situations where 
sex workers are criminalized by punitive laws and 
policies. have found that the above mentioned factors, 
including economic vulnerability, reduce the likelihood 
of condom use among women sex workers. 4–8 Low 
levels of social support have a significant effect on high-

risk sexual behavior and sexually transmitted infections 
among women (1–3).

The estimated number of people exposed to treatable 
sexually transmitted infections is about more than 30 
million cases each year. In 2016 an estimated 8.6 million 
people were HIV positive (PLWHA) in Southeast Asia, 
including 960,000 people who were newly infected (new 
cases) in the previous year. It is estimated that around 
630,000 people have died from AIDS-related illnesses. 
So that in a period of approximately 6 years (2000-2006) 
there was an increase in cases of 130,000 people who 
died of AIDS. The link between sexually transmitted 
infections and HIV cases worldwide, has long been 
known. Therefore, optimal interventions are needed 
against sexual transmitted infections as well as those 
that have been applied to controlling sexual transmitted 
infection HIV AIDS (4–6).

One of the risk factors for the high risk of sexually 
transmitted infection with HIV is the number of 
customers served by women. The greater the number of 
customers, the more likely to be infected with HIV, on 
the other hand, if sex workers are infected with HIV, the 
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more customers will be infected (7,8).

In Indonesia, especially Semarang Regency since 
2010 in the Regional Government Regulation of 
Semarang Regency No.3 of 2010 Article 5 concerning 
HIV and AIDS Prevention in Semarang District has 
issued an instruction from the district head regarding 
the 100% Condom Use Program in this program which 
can be said to be quite successful, as evidenced by the 
increase in knowledge of localization of sex workers 
on sexual transmitted infections, HIV and AIDS, and 
efforts to use condoms are around 30% (9,10).

It can be seen that the success of the behavioral 
intervention program for sex workers who work in this 
lokalisasi (direct sex workers) is because the program 
was specifically designed for them. Since the program 
is designed for sex workers working in brothels, there 
may be discrepancies if the program is applied to other 
communities. It is for this reason that a different strategy 
is needed for women indirect sex workers who work in 
very different environments where support from health 
staff and their peers is lacking, and are exposed to a 
greater risk of violence when they refuse to have sexual 

relations. insecure with clients, and lack of information 
about HIV (11,12). 

Material and Method

This research uses a combined quantitative and 
qualitative approach. The subjects of this study were 
women who worked in Pub Café and Karaoke in 
Semarang Regency, namely 80 women aged 17-30 
years. 

Theauthor chose Semarang Regency, Central Java 
Province as the research location because Bandungan 
is better known as prostitution tourism (Sexs Tourism) 
every time they mention the name of Bandung besides 
being known. As a tourist area and a center for cheap 
hotels and karaoke, the imagination of people about 
Bandungan has always been to women. Therefore, the 
selection of the research location in Bandungan District, 
Semarang Regency, Central Java Province, was deemed 
appropriate to explore various information related to the 
Behavior of Indirect Sexual Workers in Prevention of 
Sexually Transmitted HIV and AIDS in Pubs, Karaoke 
and Cafes in Bandungan, Semarang Regency. 

Findings

Table 1. Distribution of respondent characteristics according to marital status age, education and health 
promotion.

Age Frequency (n) Percentage (%)

15-20 20 25

21-25 36 45

25-30 24 30
Education

Collage 7 8.75

Senior School 23 28.75

Elementary School 50 62.5

    Marital Status

Not Married 73 86.7
Married 7 8,3

Health Promotion

Never 20 25
1 time 10 12,5

3 Times Or More 50 62,5
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Table 1 explains that 86.7% of female sex workers in Bandungan, Semarang Regency are single and 45% 
are aged 21 to 25 years 

Table 2: Control of sexually transmitted infections 

Variables Control of sexually transmitted infections

Total Health Promotion

Pearson Correlation .647**

Sig. (2-tailed) .000

N 85

Total Customer Support

Pearson Correlation .634**

Sig. (2-tailed) .000

N 80

Table 3: Sexual Behavior

Intention to behave in safe sex in serving customers

Perception of her vulnerability to being exposed to 
STI’s

Good N Informations

Less 10 (62,5%) 16 (100%)

X2 = 0,626
P value = 0,731

Moderate 24 (72,7%) 33 (100%)

Good 11 (73,3%) 31 (100%)

Perception of disease severity STI’s Good N

Less 3 (33,3%) 9 (100%)
X2 = 6,861

P value = 0,016
Moderate 42 (76,4%) 71 (100%)

Perceptions of Effective Response Good N

Less 4 9 (100%)

X2 = 5,448
P value = 0,066

Moderate 35 65 (100%)

Good 6 6 (100%)

Perceptions of Effective Response Good N

Less 4 15 (100%)

X2 = 19,035
P value = 0,001

Moderate 26 49 (100%)

Good 15 16 (100%)
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Discussion

The perception of susceptibility to sexually 
transmitted infections

The majority of respondents are correct in assessing 
that a person is free from sexually transmitted infections 
and not can be seen physically, for example a handsome 
couple. And most respondents still believe that the use of 
antibiotic injections regularly and the habit of washing 
the vagina and betel water regularly can prevent sexual 
transmitted infections even without using a condom when 
serving customers.The results of in-depth interviews, it 
was also found that the majority of respondents believed 
that drinking herbs or medicine could prevent sexually 
transmitted infections. As stated in the following box 

 

This is in accordance with the myths that are still 
developing as written by, among others, there are 
still myths about sexually transmitted infections can 
be prevented by routine antibiotic injections, sexual 
transmitted infections can be treated by drinking 
ciproxin, supertetra , or other antibiotics, washing the 
intercourse with herbs, toothpaste and so on. Whereas by 
believing these myths, it actually adds to new problems, 
for example if you often inject antibiotics, it is possible 
that when you get sexual transmitted infections, the 
germs will become resistant. Because in fact drugs or 
antibiotic injections are only used for treatment, not for 
prevention (10).

Perceptions of the severity of sexually transmitted 
infections

sexually transmitted infections All respondents 
were aware that sexually transmitted infections can be 
transmitted to other people. However, the majority of 
respondents are still wrong in assessing that sexually 
transmitted infections can cause infertility. From 
the results of in-depth interviews, it turns out that the 
majority of respondents have quite a hard time answering 
questions about what the consequences are if they are 
frequently exposed to sexual transmitted infections. As 

one respondent quotes in box 2 below: 

 According to Bruner and Goodman, it is evident 
that experience shows an impact on perception. Leathers 
also said that the experience will help a person improve 
their perceptual abilities. Experience does not always go 
through a formal learning process but experience will 
increase through the events at hand (13).

In accordance with this opinion, the majority of 
respondents have difficulty in explaining the severity of 
sexually transmitted infections because the respondents 
themselves have not felt the consequences directly, for 
example they do not know whether after working as sex 
workers women become sterile or not.

Perceptions of effective responses

Majority of respondents already perceive that the 
affective response is the best in assessing that routine 
condom use behavior can free themselves from sexual 
transmitted infections. However, the majority of 
respondents still think that the act of not using a condom 
will not cause a reaction to the body such as weakness.

The results of in-depth interviews, it was found that 
several respondents believed that the most important 
thing was to use a condom, it would be free from sexual 
transmitted infections. However, due to limitations 
in condom negotiation, if a customer does not want to 
use a condom, it often happens that even though the 
respondent’s effective response is good, the practice is 
not good (not using a condom). As stated in box 3 below: 

Response efficacy is the effectiveness of the 
recommended behavior in removing or preventing 
disturbances or hazards that may arise. This indicates 
that the majority of respondents realize that using 
condoms while serving customers can prevent sexual 
transmitted infections (14).
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Perceptions of one’s ability to behave in safer sex.

The majority of respondents are able to provide 
condoms for each customer so that they are always safe 
sex. However, respondents have not been able to refuse 
expensive fees from customers for safe sex, nor have 
they been able to refuse customers who do not want 
to use condoms and are unable if they have to disobey 
pimps who keep telling customers to serve customers 
even though they are not safe sex.

From the results of in-depth interviews it was also 
found that the majority of respondents always provided 
condoms to customers and tried to seduce customers to 
use condoms even though the respondents knew that 
not all customers were willing to use condoms. As the 
respondent’s expression in box 4 below: 

 This can be illustrated, for example the respondent 
refuses a customer who does not want to use a condom, 
then the respondent will lose a customer who is not 
willing to use the condom. So that the majority of 
respondents choose to continue serving customers even 
without a condom if the customer is not willing to use a 
condom. This can be understood because of the position 
of the customer as the buyer, besides the position of the 
respondents’ helplessness because they are the backbone 
of the family so they have no other choice but to comply 
with the wishes of the customer in order to meet the 
family needs and lifestyle of today’s young people (15).

The intention of the respondents to have safe sex 
behavior

The majority of respondents had good intentions 
that if they experienced symptoms of sexually 
transmitted infection, they would invite the customer to 
use a condom. Meanwhile, the majority of respondents 
admitted that they intend to negotiate condoms as long 
as condoms are provided by pimps or NGOs and the 
majority of respondents apparently intend to prioritize 
money more than to behave in safe sex.

From the results of in-depth interviews, it was found 
that some respondents admitted that if they were sick 
with sexual transmitted infections, they would still serve 
customers but always use condoms. As stated by one 
respondent in box 6 below: 

The level of strength of an intention is the same as 
the likelihood that a person will carry out a behavior 
that is tied to that intention. Intention occurs because 
of self-orders or plans to take action, while action is 
all activities, both visible (overt) and invisible (covert) 
activities(16).

The results showed that statistically there was no 
relationship between perceptions of susceptibility to 
Sexually transmitted infections and the intention of sex 
worker women suffering from Sexually transmitted 
infections to behave in safe sex while serving customers. 
This means that it is not in accordance with Rogers’ 
opinion in the Motivation Protection theory which states 
that the perceived vulnerability will affect a person’s 
intention to take an action. However, Rogers also argues 
that sources of information include both environmental 
and intrapersonal. This information source affects 
the five components of PMT (self-efficacy, response 
effectiveness, severity, vulnerability, and fear), which 
will then get one of the “adaptive coping response” 
(example: intention to behave) or “maladaptive coping 
response” (eg. : intention to shy away, refuse). The 
formation of field perceptions and cognition is the 
existence of social and environmental factors which 
are the most important factors for the formation of a 
person’s perception and cognition (17).

Perceptions of Severity of Sexually transmitted 
infections with the Intention of Women with Covert 
SEX Workers to Have Safe Sex in an effort to control 
Sexually transmitted infections.

The results showed that statistically there was a 
relationship between perceived severity of Sexually 
transmitted infections and the intention of women with 
sexually transmitted infections to behave in safe sex in 
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serving customers. Thus it can be illustrated, for example, 
that the perception of sexually transmitted infections is 
good, it will affect the occurrence of good intentions as 
well. This means that it is in accordance with Rogers’ 
opinion in the Motivation Protection theory which states 
that the perceived severity will affect a person’s intention 
to take an action or behave. Because someone’s action to 
seek treatment and prevention of disease is driven by the 
threat of the disease (18).

The relationship between Perceptions of effective 
responses to the intention of women sex workers who 
are disguised to behave in safer sex and as an effort to 
control Sexually transmitted infections.

The results showed that there was no relationship 
between perceptions of the respondent’s effective 
response and the intention of sex worker women 
suffering from Sexually transmitted infections to behave 
safely in serving customers. This illustrates that good 
or poor intentions in serving customers are not always 
determined by the effective response made by the 
woman. sex workers. This means that it is not in line 
with the theory Protection Motivation which explains 
that response effectiveness (which is the effectiveness of 
the recommended behavior in removing or preventing 
disturbances / hazards that may arise) encourages the 
intention to take action or the intention to avoid (19)

One of the reasons for this is the problem of 
response cost that arises from the environment, including 
economic factors in meeting family needs, and hidden 
women’s lifestyles, especially since most respondents 
are students who have a high lifestyle.

Perceptions about self efficacy or self-efficacy with 
hidden female intentions.

Self-ability with the intention referred to in this 
study is an estimate of the ability of research subjects 
that will lead to behavioral outcomes in the prevention 
of Sexually transmitted infections, HIV and AIDS. This 
is in accordance with Rogers’ theory in the Motivation 
Protection theory which states that self-ability will affect 
a person’s intention to take an action or refuse / avoid. 
Based on the table above, it was found that there was 
a positive correlation of 0.647 between counseling and 
early detection of sexually transmitted infections HIV 
AIDS prevention. This means that the more frequent 

counseling is carried out, the greater it will be to carry 
out early detection and control of Sexually transmitted 
infections HIV AIDS. So it can be concluded that 
there is a positive relationship and the value of an 
efficient correlation between health promotion and the 
participation of covert women in preventing Sexually 
transmitted infections HIV AIDS.

Conclusion

Based on the table above, it was found that there 
was a positive correlation of 0.647 between counseling 
and early detection of sexual transmitted infections. This 
means that the more frequent counseling is carried out, 
the greater it will be to carry out early detection of sexual 
transmitted infections. So it can be concluded that there 
is a positive relationship and an efficient correlation 
value between health promotion and the participation 
of covert women in early detection of the prevention of 
sexual transmitted infections with the result of r count 
greater than r table.

There is a positive correlation of 0.634 between 
customer support and early detection of sexual 
transmitted infections. This means that the greater the 
customer provides support, the greater the control of 
sexual transmitted infection will be successful. Customer 
support in the use of condoms and the willingness to 
carry out regular health. The results of the questionnaire 
analysis showed that customers who supported women 
who were hidden to perform early detection of sexual 
transmitted infections were 65 people. On average, 
customers provide support in the form of motivation 
for periodic checks and use of condoms during sexual 
intercourse
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Abstract

Cheiloscopy (quiloscopy) is a method of identification of a person based on characteristic arrangement of 
lines appearing on the red part of lips. Lip prints are unique to an individual, and persist in their characteristics 
over a period of years. They are like fingerprints reliable method for identification.  The aim of the study 
was to find out various patterns of lip prints and the commonest pattern observed in both males and females. 
Materials and method: The study was carried out on 200 individuals residing in suburban area in Dakshina 
Kannada District, of ages ranging from 12-60yrs of both sexes after taking consent. The present study was 
carried out from 2013 to 2015.The materials used were dark colour lipstick, bond paper, cello tape. Results: 
The common pattern of lip print observed was Type I in the entire study population in both males and 
females. In Dakshina Kannada however it was not statistically proved significant. There was no significance 
between patterns and gender.
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Introduction

Identification is very important in completing crime 
investigations.  Identification means determination of 
the individuality of a person based on certain physical 
characteristics in living or dead persons, decomposed 
bodies, mutilated bodies and skeleton1 .  The result of 
trial in civil and criminal courts often depend upon 
establishing proper identity. Failure to identify a person 
properly may result in misjudgment by the court and 
end up convicting the wrong person who may not be 
involved in the crime, free the culprit or inheritance 

of property by fraudulent impersonation2. The most 
reliable method for identification in both living and dead 
person is fingerprint analysis. Many a time, the materials 
with which a criminal may come in contact are unlikely 
to receive fingerprints of sufficient clarity to be useful as 
evidence. In the crime scenes, the criminals may have 
used gloves to leave no traces of their fingerprints but  
have left some other traces such as lip prints, foot prints, 
ear prints etc. this can be traced and analyzed. In these 
cases finger print analysis will not help to complete 
the investigations3 . In the 21st century other methods 
like lip prints, foot prints, ear prints, nose prints, retina 
or iris identification were introduced and significant 
research activities are been carried out in this field to 
help in achieving positive identification and establishing 
uniqueness of the individual. Cheiloscopy (quiloscopy) 
is a method of identification of a person based on 
characteristic arrangement of lines appearing on the red 
part of lips4.
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Lip prints are unique to an individual, and persist 
in their characteristics over a period of years 5.  They 
are like fingerprints reliable method for identification. 
The trace of the lip prints can be recovered at the point 
of direct, physical contact of the perpetrators lips with 
an object at the scene of crime.  This trace should be 
looked for on cutlery and crockery items, particularly 
if meal was eaten, on the drinking glasses, if there was 
consumption of beverages, tissue or napkin or cloth, if 
used, surface of windows, paintings doors, plastic bags 
and cigarette ends6  .  Apart from its cosmetic and the 
functional importance, the lips play a very important 
role in person identification in Forensic investigation.  
Lips, like fingers and toes have special features unique 
to the individual, making lip individualistic7 .  Hence 
the study of lip prints was found to be very interesting 
and promising; hence it formed the basis for the present 
study to know the various patterns of lip prints, sex 
determination if it is possible; in Dakshina Kannada 
region.

Materials and Method

Source of data:

The study group comprised of 200 individuals 
residing in suburban area in Dakshina Kannada District, 
of ages ranging from 12-60yrs of both sexes.  All are 
healthy individuals free from congenital anomalies of the 
lips, trauma, inflammation, and orthodontic treatment. 
Individuals with cleft lip, prior plastic (reconstruction 
surgery) hypersensitivity to lipstick were excluded from 
the study.

Inclusion criteria:  Healthy individuals

Exclusion criteria: Individuals with cleft lip, prior 
plastic and reconstruction surgery, hypersensitivity 
to lip stick congenital anomalies of the lips, trauma, 
inflammation, and orthodontic treatment.

Collection and recording of lip prints:

Materials used were

Dark red coloured lip stick lakme brand

Lip stick brush

Cellophane tape

Scissors 

Bond paper

Magnifying glass

Written informed consent was taken from individuals 
above 18 years and below 18 years consent of the head 
master of the school was taken.  Ethical clearance was 
obtained from Ethics Department, Yenepoya University 
to carry out the study.  Lips were first examined 
clinically for any deformity, inflammation.  History of 
hypersensitivity to the lipsticks and if there was history 
of any injuries to the lips was taken. General information 
about the individual regarding age, sex, habits was noted 
down.  The lips were first cleaned with cotton dipped 
in water.  The individual was asked to open the mouth. 
Lip stick was applied uniformly starting from midline 
and moving laterally using a lip stick brush. He /she 
were asked to rub the lips to evenly spread the lip stick.  
The lipstick was allowed to dry for 2 minutes. Then the 
glued portion of the cellophane tape was placed over the 
lipstick in normal rest position.  After pressing evenly 
on the tape, the tape was removed and stuck to the white 
bond paper for a permanent record, and it was visualized 
by magnifying glass. In case there was smudging of lip 
stick the procedure was repeated and lip prints were 
taken again. Then various patterns of lip prints were 
studied according to the classification proposed by 
Suzuki Tsuchihashi classification.

The lip prints classification by Suzuki Tsuchihashi 
(1970) is as follows

 1. Type I-a clear cut groove running vertically 
across the lip.

 2. Type I’-partial length groove of type I.

 3. Type II-a branched groove.

 4. Type III-an intersected groove.

 5. Type IV-a reticular pattern.

 6. Type V-undetermined

Figure 1, 2, 3, 4, 5
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Observation and Results

The data obtained was entered in master chart using 
excel sheet.  It was analyzed using SPSS22 software. 
Chi-square test was applied to find out the significant 
difference in lip print pattern among males and females.  
AP value of <0.05 was considered statistically significant. 
The commonest pattern in the entire population was 
analyzed, males and females were compared.

Type I pattern was the most predominant lip print 
pattern in the entire study population.  Type I pattern 
was common in both males and females, seen in 32% 
of the total population. In females it was (54.2%) and in 
males (45.8%).  Other types of patterns observed were 
Type V (20.7%), Type IV (16.3 %,) Type II (15.7%), 
and Type III (15.2%) respectively.

There was no statistical significance between male 
and female patterns (p value >0.05)

Table 1: Showing Statistics of Types with Count and Individual type of pattern in Males and Females

Crosstabulation

Gender
Total

Male Female

Type of pattern

Type 1

Count 44 52 96

% within 
Type of 
pattern

45.8% 54.2% 100.0%

Type 2

Count 22 25 47

% within 
Type of 
pattern

46.8% 53.2% 100.0%

Type 3

Count 25 21 46

% within 
Type of 
pattern

54.3% 45.7% 100.0%

Type 4

Count 31 18 49

% within 
Type of 
pattern

63.3% 36.7% 100.0%

Type 5

Count 28 34 62

% within 
Type of 
pattern

45.2% 54.8% 100.0%

% within 
Type of 
pattern

45.2% 54.8% 100.0%

Total

% within Type of pattern

Count 150 150 300

50.0% 50.0% 100.0%

Statistically No significant difference between male and female lip prints was found.(p>0.05).



3008    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 2: Chi-Square Tests

Value
Degrees of 
freedom

P-value

Pearson Chi-Square

5.236 4 .264

Table 3: Showing Type of Patterns in Males and Females

Discussion

In the present study the most predominant pattern 
of lip print was Type I in the entire study group, out of 
300 individuals 96 were identified as Type I pattern, in 
females 54.2% and in males 45.8%. This is followed by 
Type V, 62 individuals (20.7%), Type IV, 49 individuals 
(16.3%), Type III 47 (15.7%), Type II 46 (15.6%) 
respectively.

Vahanwala S.P and Parekh B.K. (2000)8 studied 
lip prints of 100 individuals of 19-21 years of age 
from Mumbai population and found that Type I was 

predominant in females, Type III and IV in males. 
Misra D et al. (2011)3 conducted a study on 200 
individuals of Uttar Pradesh and found that Type I was 
most predominant in entire population. Sandhu SV 
et al. (2012)7 studied the lip print pattern in a Punjabi 
population on 106 students and found that Type I was 
the most predominant pattern in both sexes.  Randhawa 
K et al. (2011)9 carried out a study on 600 individuals of 
ages 1-60 years in Punjabi population wherein Type I is 
the common pattern observed in the entire study groups. 
Kautilya VD et al. (2013)10when studied lip prints of 
100 individuals observed Type I to be the most common 
pattern when both the entire lips were considered, even 
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though it was different in each lip.

Our study was consistent with the above studies 
showing most prevalent type of lip prints i.e. Type I 
lip pattern.  However study carried out by Manipady, 
(2002)2Karnataka on 100 students of Indian and Chinese 
origin found Type II pattern the most common without 
having any influence on the race and sex of the individual.  
This study is contrary to our study.  This shows that lip 
pattern does not show population wise dominant pattern 
and it did not have influence on race too.

As regard to sex determination, the present study 
did not show any statistical significant results between 
patterns of lip prints and gender. Chi-square test was 
used to find out patterns versus gender.

In the present study in females Type I was 
predominant (54.2%) which was consistent with study 
done by Vahanwala et al8, Sandhu SV et al7 ,Kautilya 
DV et al10, Misra D et al3, Randhawa K et al9, Singh J et 
al11 . In males Type I was predominant (45.8%) which 
was consistent with study done by Sandhu SV et al7, 

Patel S et al12. However the present study was consistent 
with study done by Sandhu SV et al7 wherein Type I was 
common in both sexes.

There was no statistical significance between 
gender and lip print type. This finding was consistent 
with the study done by Sandu SV et al7,  Patel S et al12,  
Saraswathi TR et al13.

Conclusion

The common pattern of lip print observed was Type I 
in the entire study population in both males and females. 
In Dakshina Kannada however it was not statistically 
proved significant.

There was no significance between patterns and 
gender.
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Abstract

Leprosy remains endemic in several country, where the disease is still considered as a health burden. The 
development of the disease is determined by several factors, amongst which that play significant role are 
close household contact and impaired immunity. Maternal index case significantly associated with leprosy 
case in children and nutritional status plays a pivotal role in shaping the immune response against the 
bacteria Mycobacterium leprae. Thus, this paper aims to evaluatethe association between nutritional status 
and leprosy, especially in maternal and child leprosy. The study was conducted in Tuban, Indonesia. We 
foundsignificant difference in haemoglobin, red blood cells, and haematocrit levels in subject with maternal 
leprosy in the group of child without leprosy and leprous mother compared to the control group. The 
difference in haemoglobin and haematocrit level are also associated with child leprosy in the group of child 
with leprosy and mother with leprosy.In addition, although no significant association on BMI were observed, 
we found that the child whose mother contracted leprosy has a lower BMI compared to the other groups
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Introduction

Leprosy or Hansen’s disease is a long-term infection 
caused by the bacteria Mycobacterium leprae.1 The 
disease remains endemic in several countries despite 
the elimination program that has been arranged by the 
World Health Organization.2 In Indonesia, one of the 
endemic country that accounts for most of leprosy cases 
after Brazil and India, 17,439 new cases of leprosy were 

detected in 2019. Amongst those, leprosy in children 
add up to 2,009 (11.52%) cases.2 Due to the slow 
replicative nature of the M. leprae and thereby the long 
incubation period, leprosy is more common in adults 
than in children.3 Nevertheless, the high incidence of 
leprosy amongstpaediatric population should prompt a 
warning of an unconfined disease transmission in the 
community.3

The most influencing factor in leprosy dissemination 
is close household contact with a person who contract the 
disease.4 However, most person who has been exposed 
to the bacteria would not contract the disease and the 
bacteria is thought to have low virulence.5The causal 
relevance between risk factors and the development 
of the leprosy remains unclear due to the difficulty in 
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evaluating and analysing the temporal relationship of the 
associated risk factors and the onset of the disease.6

Impairment of the immune response is known 
to augment the development of leprosy. Involved 
factors include variabilities in the gene that regulates 
inflammatory response and innate immunity;7 as well as 
non-genetic factors such as overall nutritional status and 
micronutrient intake.8 In addition, maternal index case 
was also associated with increased risk of nutritional 
deficiency in child.9

Previous findings showed the importantrelationship 
between nutritional status and leprosy. However, 
there remains a gap in the causal relationship. It is 
also statedthat close household contacts with leprosy 
patient was amongst the most determining risk factor to 
develop leprosy and the position of women and their role 
within family increases the risk of leprosy transmission 
to their child. Therefore, this paper aims to evaluate 
the nutritional status amongst patients with leprosy, 
especially in maternal and child leprosy. 

Material and Methods

Cross sectional design is used in this study. The 
study was done in endemic area and non-endemic 
area of Tuban regency, East Java, Indonesia in March 
2020. Tuban regency is considered one of the leprosy 
pocket area in the country. In 2018, 173 new cases were 
detected in the regency, in which5.81% of the total 
cases occurred in pediatric population and 43.35% cases 
affecting women.10

The population of this study include a pair of mother 
and her child who lives in endemic and non-endemic area. 
The inclusion criteria for subject with leprosy was those 
with confirmed diagnosis of leprosy and aged between 
5-18 years old for children; whilst the excluded were 
those with poor general condition,any leprosy reaction, 
and diagnosed with inflammatorydisorder including 
allergy, autoimmune, or infectious disease other than 
leprosy.Subject with pregnancy was also excluded. 
All of the subjects were given informed consent and 
have agreed to it. The ethicalclearance for this study 
was approved by the Health Research Committee of 
Dr Soetomo General Hospital, Surabaya (1664/KEPK/
XI/2019).  

Subjects were divided into 5 groups(Figure 1).Group 
A was child with leprosy and mother without leprosy 
in an endemic area; group B was child without leprosy 
and mother with leprosy in an endemic area; group C 
were child with leprosy and mother with leprosy in an 
endemic area; group D was child without leprosy and 
mother without leprosy in an endemic area; group E 
was child without leprosy and mother without leprosy in 
non-endemic area (control group). 

Leprosy cases were selected from theregistry data of 
local primary health centre’s. Thereafter, to confirm the 
diagnosis, each subjects underwent clinical examination 
done by a dermatologist. Subjects also underwent skin 
smear that then examined microscopically with acid-fast 
staining by the laboratory professional from Tropical 
Disease Centre of Airlangga University.

Blood sample was taken from the subjects and 
underwent complete blood count including haemoglobin, 
red blood cells, white blood cells, platelets, haematocrit. 
Serum zinc leveland albumin level were also measured. 
The equipment used to collect data were tourniquet, 3 
mL syringe, vacutainer tube, alcohol swab, and adhesive 
plaster.Samples were collected in EDTA tube for 
haematological parameter and serum-separating tubefor 
albumin. Haematological parameter were measured 
using Sysmex XN haematologyanalyser. Albumin were 
measured using Dimension EXL (Siemens). Zinc was 
measured using atomic absorption spectrophotometric 
method.

Figure 1. Schematic Figure of Group Allocation

Data were analysed using SPSS® software. Normality 
of the data distribution were assessed by Kolmogorov-
Smirnov and Shapiro-Wilk tests. Thereafter, one-way 
analysis of variance (ANOVA) was used to analyse the 
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intergroup comparison and the p-value of <0.05 was considered as statistically significant.

Results and Discussion

Data were collected from 82 subjects, in which they were a pair comprised of mother and child subjects; 41 
subjects for each of the age group. The subjects’ characteristics from the child-aged subject and the mother are 
presented in Table 1 and Table 2, respectively. 

Table 1.Characteristics of the child-aged subject. Data are presented as mean (standard deviation) or as a 
proportion (%)

Group A
(n= 10)

Group B
(n= 10)

Group C
(n= 2)

Group D
(n= 11)

Group E
(n= 8)

Reference 
range11–15

Age, 

years

16.60

(± 2.63)

10.70

(± 4.76)

18.50

(± 0.70)

12.90

(± 4.32)

11.19

(± 3.71)

BMI*
18.29

(± 3.86)

17.97

(± 3.31)

22.50

(± 1.83)

20.60

(±5.70)

17.16

(± 4.10)
18 - 23

Blood Parameters

Haemoglobin, g/dl
12.48

(± 2.86)

12.78

(± 0.98)

16.75

(± 0.35)

13.67

(± 1.11)

13.00

(± 0.35)
12.0 – 15.0

RBC* count,

x 1012/ μl
5.00

(± 0.86)

4.92

(± 0.60)

5.70

(± 0.28)

5.00

(± 0.35)

5.01

(± 0.54)
4.0 – 5.40

WBC* count,

x 109/ μl
8.34

(± 2.42)

7.95

(± 3.10)

6.50

(± 0.56)

7.60

(± 2.21)

7.86

(± 2.19)
4.5 – 13.5

Platelet count,

x 109/ μl

335.000

(± 68.39)
397.000

(± 76.51)

188.000

(± 131.52)

335.910

(± 76.87)

353.000

(± 0.35)
150 – 450

Haematocrit, %
38.52

(± 7.38)

37.90

(± 3.51)

49.00

(± 1.63)

40.75

(± 3.82)

39.05

(± 0.35)
35 – 49

Albumin,

g/ dl

3.89

(± 0.31)

3.95

(± 0.86)

4.15

(± 0.35)

3.99

(± 0.13)

4.00

(± 0.10)
3.4 – 5.4

Zinc,

μg/ ml
4.11

(± 1.73)

5.00
(± 0.86)

5.43
(± 0.49)

3.83
(± 1.90)

3.26
(± 2.01)

6 – 8

*BMI= body mass index; RBC= red blood cells; WBC= white blood cells

Low BMI was observed in group B (child without 
leprosy and mother with leprosy in an endemic area) 
and group E (the control group; child without leprosy 
and mother without leprosy in non-endemic area). 
All parameters from the parameters blood count 
i.e.haemoglobin, RBC, WBC, platelet, and haematocrit 
showed normal value in all of the child-aged groups. 
However, low zinc serum concentration was observed in 
all of the groups(Table 1). 

For the mother subjects, high BMI was observed 
amongst group A (child with leprosy and mother 
without leprosy in an endemic area), group B, and group 
D (child without leprosy and mother without leprosy in 
an endemic area). No abnormality was observed in all 
of the blood parameters, including the albumin level. 
Nevertheless, all of the groups showed marked low zinc 
serum concentration (Table 2). 
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Table 2.Characteristics of the mother subjects. Data are presented as mean (standard deviation) or as a 
proportion (%)

Group A
(n= 10)

Group B
(n= 10)

Group C
(n= 2)

Group D
(n= 11)

Group E
(n= 8)

Reference 
range11–15

Age, 

years

46.50

(± 6.48)

39.70

(± 7.36)

46.50

(± 2.12)

41.09

(± 11.27)

36.25

(± 6.62)

BMI
25.25

(± 6.77)

24.42

(± 4.76)

22.43

(± 3.32)

25.42

(±4.54)

22.06

(± 1.80)
18 - 23

Blood Parameters

Haemoglobin, g/dl
13.45

(± 1.16)

12.67

(± 1.19)

13.30

(± 1.69)

12.87

(± 1.34)

13.68

(± 0.49)
11.0 – 14.7

RBC count,

x 1012/ μl
4.83

(± 0.52)

4.35

(± 0.51)

4.80

(± 0.28)

4.66

(± 0.48)

4.85

(± 0.33)
3.69 – 5.46

WBC count,

x 109/ μl
8.51

(± 3.27)

8.74

(± 3.10)

7.35

(± 3.32)

7.94

(± 2.21)

7.57

(± 2.19)
3.37 - 10

Platelet count,

x 109/ μl

299.500

(± 61.330)
302.400

(± 87.057)

371.500

(± 10.606)

326.909

(± 72.042)

297.125

(± 54.120)
150 - 450

Haematocrit, %
40.55

(± 3.64)

37.80

(± 2.68)

40.65

(± 6.15)

39.00

(± 3.82)

41.31

(± 2.20)
35.2 – 46.7

Albumin,

g/ dl

3.85

(± 0.13)

3.85

(± 0.19)

3.95

(± 2.37)

3.83

(± 0.26)

3.90

(± 0.13)
3.4 – 5.0

Zinc,

μg/ ml
4.46

(± 1.84)

3.99

(± 2.22)

3.95

(± 2.37)

4.15

(± 1.92)

4.09

(± 2.31)
8-12

The results of the statistical analysis amongst the 
child subjects showed a statistically significant difference 
on the haemoglobin between group C (child with leprosy 
and mother with leprosy in an endemic area) and group E. 
Significant difference was also observed on haematocrit 
parameter between group C and group E. For the mother 

subjects, significant differences were observed between 
group B (child without leprosy and mother with leprosy 
in an endemic areaand group E on the haemoglobin (p= 

0.038), RBC (p= 0.029), and haematocrit (p=0.009). No 
notable difference was observed on BMI parameters in 
any of the groups. 
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Table 3.Statistical analysis of the intergroup comparison of the child subjects

Parameters
Group Comparison

A : E B : E C : E D : E (A+B+C+D) : E

BMI p= 0.557 p= 0.762 p= 0.121 p= 0.165 p= 0.269

Haemoglobin p= 0.619 p= 0.555 p<0.001 p= 0.119 p= 0.754

RBC p= 0.648 p= 0.740 p= 0.132 p= 0.987 p= 0.879

WBC p= 0.671 p= 0.792 p= 0.428 p=0.801 p= 0.906

Platelet p= 0.535 p= 0.283 p= 0.065 p= 0.656 p= 0.783

Haematocrit p= 0849 p= 0.440 p= 0.001 p= 0.282 p= 0.743

Albumin p= 0.355 p= 0.441 p=0.270 p= 0.874 p= 0.505

Zinc p= 0.186 p= 0.481 p= 0.186 p= 0.541 p= 0.273

Table 4.Statistical analysis of the inter-group comparison of the mother subjects

Parameters

Group Comparison

A : E B : E C : E D : E (A+B+C+D) : E

BMI p= 0.215 p= 0.156 p= 0.826 p= 0.065 p= 0.127

Haemoglobin p= 0.557 p= 0.762 p= 0.121 p= 0.165 p= 0.269

RBC p= 0.926 p= 0.029 p= 0.850 p= 0.361 p= 0.252

WBC p= 0.467 p= 0.346 p= 0.880 p=0.554 p= 0.440

Platelet p= 0.933 p= 0.883 p= 0.101 p= 0.340 p= 0.542

Haematocrit p= 0.611 p= 0.009 p= 0.787 p= 0.187 p= 0.138

Albumin p= 0.425 p= 0.545 p=0.627 p= 0.533 p= 0.596

Zinc p= 0.344 p= 0.706 p= 0.940 p= 0.506 p= 0.718

In this study, the BMI amongst child subjects 
showed no significant difference compared to the 
control groups. However, previous study found that 
BMI is associated with leprosy as lower BMI increase 

the chance of contracting leprosy, especially amongst 
women.16In addition, a study done in an endemic area of 
leprosy in India found that 3%–48% child with leprosy 
suffer from malnutrition.17 Lower BMI generally 
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reflects poor nutritional status and this condition could 
lead to impairment of the immunity, as nutrients are 
needed in the regulation of immune response, especially 
in children.18

The insignificant difference on BMI parameter 
in our study could be influenced by other factors. We 
observed that subjects in the group E (control group) 
have the lowest BMI compared to the other groups. 
Leprosy patients in Indonesia obtain a logistic help from 
the government, which include ferrous sulphate, anti-
oxidants,and other vitamins. In contrast, the subjects 
without leprosy from the control group (group E) did not 
receive any logistic help from the government.19

We also observed that children from mother 
with leprosy (group B) tend to have a lower BMI 
compared to other groups. Our finding is in line with 
previous evidence that observed that female index case 
significantly associated with nutritional status of the 
child in the same household.9  In addition, three groups 
of the mother subjects (group A, B and D) showed 
a higher mean of BMI, implying an overweight state. 
Previous study also found that an overweight state 
is common amongst leprosy patients, affecting 61% 
population with leprosy.20 The relationship between 
overweight and leprosy is thought to be multifactorial. 
It is affected by sedentary lifestyle and activity or work 
limitation amongst leprosy patients, as well as unhealthy 
dietary intake that resulted in excessive caloric intake.20

In this study, we found a significant difference on 
haemoglobin parameter both in the child (group C) 
and mother subjects (group B) compared to the control 
groups (p<0.001 and p= 0.038; for group C and group B, 
respectively). This finding is in accordance with previous 
study, in which leprosy patient has a significantly lower 
haemoglobin levels compared to the healthy control 
groups.21 Low haemoglobin level could reflect a state of 
micronutrient deficiency, mainly iron deficiency.22

Although the subjects in this study did not have 
an anemia, current evidence showed that patient with 
leprosy tend to have a lower serum iron concentration.23 
Low iron serum level may be observed in the chronic 
disease such as leprosy, that result from impaired 
iron-transport protein metabolism. Proinflammatory 
cytokines, mainly interferon-γ (IFN-γ) in leprosy, could 
stimulate the production of divalent metal transporter-1 

(DMT-1) thereby increasing intracellular iron storage. 
The high concentration of the cytokine could also lead 
todecrease in Ferroportin-1 (Fpn-1) that serves as iron 
transporter from the reticuloendothelial cells to the 
erythroid progenitors. Both of the process lead to reduced 
iron utilization in erythroid cell lines and a decrease in 
haemoglobin synthesis.24

Haemoglobin concentration amongst the child 
subjects, however, was observed to be lower in the 
control group compared to the group C (child with 
leprosy and mother with leprosy in an endemic area). 
This finding could be influenced by several factors. 
First factor is that subjects with leprosy (including those 
within group C) get logistics aid from the government as 
stated earlier.In addition, the higher hemoglobin level in 
group C could also be caused by the fewer participants 
in the group C. 

The RBC and hematocrit of the mother subjects 
showed notable difference (p= 0.029 and p= 0.009, 
respectively) between group B and the control group. 
We also found a difference (p= 0.001) in child subjects 
between group C and the control group. Prior evidence 
found that leprosy patients receiving multi drug therapy 
(MDT) which included dapsone have a marked decrease 
in RBC concentration and in their hematocrit level.25 
Dapsone, one of the drugs used in MDT regimen is 
known to cause hemolytic anemia, particularly in 
the patient with glucose-6-phosphate dehydrogenase 
(G6PD) deficiency. The hemolysis of the red cells 
involve an oxidative stress induced by the hydroxylamine 
compound derived from the drug.26 In addition, the 
decrease in the RBC amongst leprosy patient could be 
caused by the high levels of proinflammatory cytokines 
such as tumor necrosis factor-α (TNF-α) and IFN-γ. Both 
cytokines are able to inhibit erythropoiesis, in which 
TNF-α acts via inhibition of erythropoietin receptor 
and thereby leading to proliferation inhibition of the 
erythroid progenitors; and IFN-γ acts through induction 
of nitric oxide production that lead to apoptosis of the 
erythroid cell lines.24 Regardless the evidence, in this 
study we also observed that the RBC and hematocrit in 
the group C was higher compared to the control group 
that could be attributed to the reason we mentioned 
earlier (i.e. logistic help from the government and fewer 
participants). 
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We found no significant difference regarding zinc 
between any of the group compared to the control group. 
Previous study found that zinc level amongst leprosy 
patients, especially lepromatous leprosy patients, is 
significantly lower compared to the general population.27  
Zinc is known to play a crucial role in immune response. 
Zinc deficiency could lead to poor Th1 response that 
impair immune response against intracellular pathogen 
including M. leprae.6 Regardless the unremarkable 
difference in the plasma zinc concentration amongst 
different groups in this study, we found that all of the 
groups, both in child and mother subjects, have a mean 
concentration of zinc below the normal reference range. 
The exact prevalence of zinc deficiency in Indonesia is 
unknown, however, two studies in school-aged children 
in Semarang, Indonesia (number of participants were 
70 and 40) found that all of the subjects had a serum 
zinc concentration below the level recommended by 
the International Zinc Nutrition Consultative Group 
(IZiNCG) for developing country.28

There is no notable difference in albumin level 
amongst any of the group compared to the control. In 
contrast, prior evidence showed that there is a depletion of 
plasma albumin concentration in patient with leprosy.29 
However, apart from the inadequate macronutritional 
intake, depletion in albumin level mostly caused by the 
inflammatory process of the disease. In leprosy, chronic 
inflammation depletes albumin level by decreasing its 
synthesis rate and increasing protein catabolism.30 In 
other words, in regards to temporal aspect, albumin 
deficiency reflects a complication of the disease rather 
than a risk factor, especially when there is no malnutrition 
observed. This is supported by the fact that the subjects 
did not have a low BMI. 

Conclusion

The difference in haemoglobin, RBC, and 
haematocrit levels are associated with maternal leprosy 
amongst child without leprosy and mother with leprosy. 
The difference in haemoglobin and haematocrit level 
are also associated with child leprosy in the same group. 
In addition, although no significant association on BMI 
were observed, we found that the child whose mother 
contracted leprosy has a lower BMI compared to the 
other groups. However, there is a limitation to this study 
due to the sample size of the study. Therefore, further 

study with larger number of subjects are needed to 
confirm our findings.
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Abstract

Background: Surface enhancement of CAD-CAM zerconia for increasing the matching to resin cement, 
using Er:Cr:YSGG  Laser.

Materials and Methods: 40 sintered zerconia disc specimens( VITAYZ HT) were prepared. They are 
dividedinto six groups, each group of seven samples.Laser groups are depending on laser power, laser 
irradiation time and pulse duration, group(A): 20 s, 60µs pulse duration. Group (B): 30 s , 60 µs pulse 
duration. Group (C): 40 s, 60 µs pulse duration. Group (D): 20 s, 700 µs pulse duration. And group (E): 30 
s, 700 µs pulse duration, for different powers (1, 1.50, 2, 2.50, 3, 3.50, 4) W.Luting cementwas bonded to 
treated zerconia surfaces and light cured for 40 s.The Shear bond strength was measured using a universal 
testing machine. The optained results were stastistically analyzed. Thebond failur modes were also examined.

Results: There was a clear increment in the shear bond strength especielly in group B (4 W, 30 s,60 µs) 
reaching to 8.63 Mpa.No crackes were observed.

Conclusion: It was detected that the shear bond strength was related to the pulse depth.The pulse duration 
of Er:Cr:YSGG is a crucial parameter in the enhancement of zirconia ceramic surface.

Keywords: Er:Cr:YSGGLaser,zirconia surface treatment,pulse duration,Shear Bond Strength.

Introduction

The most popular technology that was becoming 
the centre of choice in dental restorations is all- 
ceramic restoration.1One of the most frequently used 
all-ceramic core material for fixed restorations (crown 
and bridge)is yttrium-stabilized- tetragonal-zirconia-
polycrystal (Y-TZP).2 The clinical long-term success 
of Y-TZP depends to a great extent on the strength and 
durability of resin cement bond to ceramic substrates 
and teeth that have to integrate all system parts into one 
coherent structure for enhancing the bonding strength 
of ceramic dental restorations.3 A strong cement-
ceramic bond requires micromechanical interlocking 
and chemical bonding to the ceramic restoration 
surface, which needs surface roughening procedure 
and cleaning.4Polycrystalline structure, which lacks 
a glass matrix, makes zirconia ceramic more resistant 

to hydrofluoridric acid etching.5Chemical and /or 
mechanical surface treatments provides a reliable 
adhesive bonding of resin cements and ceramic.6Air-
borne particle abrasion,7grinding with dimond 
bur, sandblasting, zirconia primers,8tribochemical 
silica coating  ( silicatization)have been applied for 
surface conditioning.9 Airborne particle abrasion 
has the potential of removing significant amount of 
material which could affect their clinical adaptation. 
Tribochemical silica-coating system has been criticized 
for possibility of subcritical crack propagation within 
zirconia in case of thin restorations.10Lasers have 
been employed for different purposes in dentistry 
including conditioning the tooth structure or restorative 
surfaces.11Studies showed that roughening can be 
performed on ceramic surfaces with lasers,12by using 
different lasers such as: Nd:YAG,13Er:YAG and 
CO2,14-15 Er:Cr:YSGG,16femtosecond,17and Factional 
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CO2.18The current study aims to investigate the effect 
of pulse duration on the SBS for different powers of 
Er:Cr:YSGG laser.

Material and Method

In this experimental study, 40discs were milled 
from presintered zirconium oxide blocks(vita YZ HT  
zahnfabrik/Germany), thensinteredin a special furnace 
(Zirkonzahn, type: Oven600-2018) at 1450 °C for 
8hours including cooling, following the manufacturer’s 
instructions. The optained final disc diamensionwas:(9 
mm in diameter, 2 mm in thickness).The bonding surfaces 
of zirconia discs were then polished consecutively with 
600, 800,1000 and 1200 grit silicon carbide abrasive 
papers with water coolant to standardize all surfaces. All 
specimens wereultrasonically cleaned in distilled water 
and 7o% alkohol for 3 min. And examined under an 
optical microscope.Samples with cracks or fissures were 
substituted by other perfect ones.

Specimens grouping:

 40 zirconia discs  were randomly divided into six 
groups, each with seven samples.g\Group (O): Serve 
as control group with no applied surface treatment. The 
laser groups are:Group (A): 20 s, 60 μspulse duration, 
group (B):30 s, 60 μs pulse duration, group (C): 40 s, 60 
μspulse duration, group (D):20 s, 700 μs pulse duration, 
and group (E): 30 s, 700 μs pulse duration.For different 
powers(1, 1.5, 2, 2.5, 3, 3.5, 4) W.

 Each zirconia disc bonding surface was irradiated 
withEr:Cr:YSGG laser of λ= 2,780 nm (iPlus, Waterlase, 
Biolase Technologies Inc., Irvine, CA, USA) at 50 
HZ,water/air level: 65/ 55%.600 µm quartz core tip was 
put at 90º with sample surfaceand 1 mm distant from 
it. The laser energy was delivered in a circular area of 
6 mm diameter at the middle of the specimens. Then, 
each zirconia disc was embeddedhorizontally in a mixed 
cold cure acrylicmold, to about 1.5 mm.And the 0.5 mm 
of theremaining zirconia disc height left exposed for the 
cementingprocedure.A circular silicon moldprovided 
with a central circular opening of 5 mm diameter was 
positioned over the acrylic mold in a way that the 
circular opening of the silicon mold was centered on 
thezirconia disce. Adiquate amount of adhesive cement 

(Relyx U200 self adhesive resin cement, paste/paste 
mixing system, 3M ESPE, Germany) was mixed and 
delivered into the opening of the silicon mold.Then 
photopolymerized using a light cure system (Astralis5, 
Ivoclar Vivadent, 220-240V, 50-60 Hz, Liechtenstein) 
for 40 s following manufacturer’s instructions. And 
one hour after cementation, specimens were stored in 
distilled water at 37 °C for 24 hours before SBS testing.

The SBS was determined by subjecting the samples 
to a shearing force at zirconia-cement interface in a 
universal testing machine (Instron, England). The SBS 
values evaluated in Mpa. The (LPD) were examined 
by an optical microscope with power mag. of 40X. 
All debonded samples were evaluated under a stereo 
microscope (ME, 2665, Euromex, Holland) at 40X 
mag. The mode of failure was classified as follows: 
(1) Adhesive: de-bonding only at the cement-ceramic 
interface. (2) Cohesive: rupture in the cement or zirconia 
ceramic. (3) Mixed: shows both adhesive and cohesive 
failure modes.

Surface Analysis:

Samples from all groups Underwent coating with 
gold-palladium (Q150R RotaryPumpedSputter Coater, 
Quorum Tec., UK) and observed under scanning electron 
microscope(SEM) (Inspect S50, FEI, USA) , 500X mag. 
and 30.00 kV voltage.

Statistical Analysis

This analysis was done with SPSS software version 
23/France. SBS and LPD Data were analyzed by one 
way ANOVA-test (analysis of variance) to calculate 
the P value between control and tested groups. LSD test 
was used to calculate the significant differences between 
tested means.

Results: Surface Analysis

The SEM pictures of zirconia disc  surfaces is 
shown in Fig.1(a-f) .The effect of laser energy pulses on 
the surfaces is observed as holes with no altering in the 
surface texture surrounding each laser pule. No obvious 
cracks were seen. Therefore, no laser optical damage. 
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ABC

DEF

Fig. (I): SEM Pictures of Zirconia specimens (500X). a .Control (untreated) Specimen. b. (20 I.T./60µ).c. (30 
I.T./60µ).d.(40 I.T./60µ).E.(20 I.T./700µ).F.(30 I.T./700µ).

Table (I) and (II) presenting the descriptive statistics of the SBS. Also the statistical analysis results of SBS 
and LPD for comparison among the laser groups. The specimen treated with Er:Cr:YSGG laser 30 s, 60 µs, 4W 
exhibited the highest SBS value. The SBS means increased with increasing the laser power for groups of 60µs. Table 
(II) clearly show an increase with LD for all groups with power increasing exceptfor group D. The specimen (4W, 
30s, 700µs) had The hightest LPD mean and it was NS with specimen (4W, 30s, 60µs) however, the SBS was not 
increased with depth increasing.

Table (I): Shear Bond Strength and laser irradiation time Measurements of the Groups.  

Power/
Shear bond

20 sec/60 µ 30 Sec / 60 µ 40 Sec /60 µ 20 Sec /700 µ 30 Sec /700 µ  

SBS
Mean

Std. 
Error

SBS
Mean

Std. 
Error

SBS
Mean

Std. 
Error

SBS 
Mean

Std. 
Error

SBS 
Mean

Std. 
Error

P value
C VS G

P 
value
L.G

 

1W C 5.24 0.20 C 6.26 0.12 C 5.94 0.41 6.84 0.33 5.79 0.91 0.01 NS

1.5W C 5.30 0.13 B 6.76 0.30 C 5.44 0.10 6.80 0.68 6.49 0.43 0.01 NS
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2 W C 5.79 0.25 C 6.44 0.30 B 6.14 0.15 6.74 0.00 6.53 0.17 0.001 NS

2.5 W C 5.86 0.42 C 6.33 0.46 B 6.24 0.03 6.51 0.33 6.59 0.11 0.001 NS

3 W B 6.16 d 0.03
B 6.86 

b
0.37

A 6.56 
c

0.00 6.91 b 0.42 7.44 a 0.54 0.0001 0.05

3.5 W B 6.79 c 0.05
B 6.96 

b
0.00

A 6.99 
b

0.20 7.05 b 0.20 7.64 a 0.02 0.0001 0.01

4 W A 7.23 b 0.14
A 8.63 

a
0.13

C 5.74 
d

0.00 6.94 b 0.02 6.48 c 0.19 0.0001 0.001

CONTROL 4.49 0.16 4.49 0.16 4.49 0.16 4.49 0.16 4.49 0.16  ------  -------

*P value

C VS L.G. 0.0001
0.0001 0.0001

0.0001 0.0001   

P value

L.G
0.01

0.01 0.001
NS NS   

Tabel (II): LPD and laser irradiation time Measurements of the Groups.

Power/
Depth 

of laser

20 sec/60 µ 30 Sec / 60 µ 40 Sec /60 µ 20 Sec /700 µ 30 Sec /700 µ

* P value
 Pulse 

depth 
Mean

Std. 
Error

Pulse 
depth 
Mean

Std. 
Error

Pulse 
depth 
Mean

Std. 
Error

Pulse 
depth 
Mean

Std. 
Error

Pulse 
depth 
Mean

Std. 
Error

1W
 D 1.70 

c
0.40 E 2.10 b 0.30  F 4.50 a 0.35 2.67 b 0.69

C 2.00 
b

0.20  0.05

1.5W
 C 2.30 

d
0.21   D 4.20 a 0.15 E 3.90 b 0.10 3.40 c 0.00

C 2.30 
d

0.10  0.01

2 W
   C 2.00 

d
0.15  D 4.80 b 0.56 D 4.50 b 0.12 3.70 c 0.40

B 6.20 
a

0.21  0.01

2.5 W
 C 2.50 

d
0.12 D 4.70 b 0.53 C 6.2 a 0.72 3.50 c 0.29

B 6.30 
a

0.56  0.001

3 W
 B 3.00 

d
0.00  C 6.00 c 0.23 B 7.50 a 0.20 3.50 d 0.25

B 6.50 
b

0.12  0.001

3.5 W
 A 4.10 

c
0.51 B 6.90 b 0.06 A 8.00 a 0.58 3.30 d 0.15

A 7.90 
a

0.17  0.001

4 W
 B 3.30 

c
0.65  A 8.00 a 0.21 B 7.70 b 0.35 3.70 c 0.12

A 8.20 
a

0.12  0.0001

 P value 0.01  0.001  0.001  NS  0.001   
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The letters (A, B, C,   and D  for column  and a, b, 
c and d rows  ) represented the levels of significancy. 
Highly significant start from the letter (A or a) and 
decreasing with the last one. Similar letters mean there 
are no significant differences between tested mean.

The letters (A, B, C,   and D  for column  and a, b, 
c and d rows  ) represented the levels of significancy. 
Highly significant start from the letter (A or a) and 
decreasing with the last one. Similar letters mean there 
are no significant differences between tested mean.

Failure Mode:

 Frequency of failure mode after shear bond strength 
test of each group is shown in Table (III). The results 
indicated that the failure mode of the groups varied with 
different laser parameters. In group A and C, type (1) 
failure mode was frequently observed in those specimens 
treated with 1-3 W for both groups. On the contrary, 
failure mode of type 3 was mostly detected in group D 
and Eexcep for 2, 2.50 W and 1, 1.50 W respectively.
And type (2) had the least frequency in group B, 4W and 
E, 3.5 W.

Table (III): failure mode distribution.

groups
Adhesive
Failure
        (1)

Cohesive
    Failure

       (2)   

Mixed
Failure
     (3) 

No. % No. % No. %

 A 5 50 2 20

     B 3 30 1 10 3 30

     C 5 50 2 20

     D 2 20 5 50

     E 2 20 1 10 4 40

Disscusion

The purpose of the current study is the enhancementof 
the SBS of resin cement to zerconia material with no laser 
optical damage on zerconia surface such as fractures or 
crackes. Many laser studies attempted to investigate the 
effect of laser type, laser power, zerconia-surfacelaser 

irradiation temperature elevation, zerconia ceramic 
type and the resin cement type on the SBS, and found 
conflicting findings. We showed in the previous literature 
survey that the laser pulse duration is a critical parameter 
in laser material processing. So we tried to investigate 
it’s influence.Considering The long pulse duration (700 
µs), the optained results showed that the highest SBS 
mean, in the specimens treated with theEr:Cr:YSGG 
laser,  was: 7.64 Mpa. While for the short pulse duration 
(60 µs), the highest SBS meanwas:8.63 Mpa,which was 
significantly greater than those of the other groups for 
the same or for different pulse duration, and  greater than 
that of the Er:Cr:YSGGlaser which showed a maximum 
SBS of 4.68 Mpa,19or other lasers such as Er:YAG, 
which showed a maximum SBS of 8.65Mpa,14 used with 
the same type of zirconia ceramic system.This could 
be due to the effect of Er:Cr:YSGG laser short pulse 
duration(60µs) in roughening of the bonding surface 
inconsentrated laser energy pulses without creating laser 
zerconia- surface damag. The behaiver of the 60µs short 
pulses allowed for increased LPD, thereby increasing the 
SBS and enhancing the matching of zerconia to ceramic. 
Whereas the 700µs pulse duration allowed for laser heat 
dissipation that negatively influenced the LPD resulting 
in decreasd SBS values. The durability of zirconia-
cement bondwas also assessed by the bond failure mode 
analysis as it provide an important definition for the 
bonding efficacy.20The bond failure of group A and C 
was mostly adhesive due to the inadequate LPD, needed 
for a durable  micro- retentive interlocking that was 
obtained with low power laser irradiation,except for 
the specimens treated with 3.50,4 W in both groups, 
which showed mixed failure mode as a consequence of 
theinceased LPD with theinceased surface area available 
for mechanical resin-zerconiainterlocking. In group B,D 
and E, cohesive andmixedfailure modes were seen with 
the increased LPD for higher powers. This means that 
the laser pulse duration had a great influence on the LPD 
whichhad a compromising effect on the SBS of zirconia 
ceramic to the resin cement.

Conclusion

From the extracted results,it can be concluded 
that:The highest SBS of the Er:Cr:YSGGlaser irradiated 
specimens is obtained with the laser parameter of 30s, 
60µs, 4W. The 60µs laser pulse duration is better than 
the 700µs.The laserpulse duration is a vital parameter 
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in the surface roughness of zirconia ceramic for the 
enhancement ofthe bonding strength to the resin cement.
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The Impact of Timing and Mode of Delivery on the Outcome of 
Newborn with Gastroschisis

Hayder Neamah Hassan
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Abstract

 There are controversial data about of the most suitable method of delivery for the infants with pre- and 
ante-natal diagnosis of gastroschisis . The objective of the present study is to investigate the role of the 
gestational age and mode of delivery on the outcomes of infants with gastroschisis . Twenty seven infants 
diagnosed with gastroschisis were included in the current study . The study was conducted at Al-Zahra 
Teaching Hospital in Al-Najaf city, in Iraq , during the period between October 2017 to October 2020 . The 
results of the current study show that there is a significant relationship between each of mode of delivery and 
gestational age with type of surgery (p value = 0.04) . It also shows a high significant relationship between 
gestational age and age at presentation (p value = 0.01) . The study concluded that the outcome of newborn 
with gastroschisis might be slightly affected by timing and mode of delivery .

Keywords : Mode of delivery, gestational age, gastroschisis  

 Introduction

 Gastroschisis is a defection in the abdominal wall 
of the fetus that may mostly happen is that last four 
gestational weeks; the rate of incidence may be guessed 
to be 1 for each three thousands vital births, with current 
prove referring that this rate is on continuous increase 
(1) . In spite of rate survival in infants with gastroschisis 
may be over than 90%, death in survivor infants might 
be essential (2), and eventhough survivor infants with a 
good outcome may get an unequal portion of resources 
in comparison with other patient groups neonatal 
intensive care unit (3) . Gastroschisis can be formed as 
a consequence of many disorders such as : defection 
in the formation of mesenchyma that include joining 
of body stalk to the abdominal wall ; when the right 
umbilical vein abnormally involuted ; rupturing of tiny 
omphalocele with growth of skin between the opening 
and the umbilical cord (4) .

 After child birth with gastroschisis disorder, the 
uncovered intestine and ensuing evaporative liquid 
misfortunes require critical revival and surgical 
assessment (5) . Additionally, when the main fetuses 
with gastroschisis are detected in the prenatal period 
by ultrasound techniques, suspected mothers can be 
advised to a tertiary care center for prenatal assessment 
, and newborns may take service potentially accelerated 
after birth. The outcome resulted from gastroschisis 
may be depended on many factors, especially mode of 
delivery and gestational age (6) . The objective of the 
present study is to investigate the role of the gestational 
age and mode of delivery on the outcomes of infants 
with gastroschisis .

Methods

 Twenty seven infants diagnosed with gastroschisis 
were included in the current study . The study was 
conducted at Al-Zahra Teaching Hospital in Al-Najaf 
city, in Iraq , during the period between October 2017 to 
October 2020 . The following data have been collected 
: ((Gestational Age , Age at presentation, Birth Weight 
, Mode of Delivery , Prenatal Diagnosis , Associated 
Anomalies , Respiratory Distress , Type of Surgery, 
Survival)) . Statistical analysis was done by SPSS 
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program (version 25) including both descriptive (frequency and percentage) and inferential statistics (Chi square) .  

Results 

Table (1) General characteristics of the study sample

Items Sub-groups
Freq.

(Total = 27)
Percent.

Gestational Age / Weeks

34-35 7.4 2

36-37 70.4 21

38-39 18.5 26

40-41 3.7 27

Age at presentation

> 0 3 11.1

1-4 5 19

5-10 2 7

> 10 17 63

Birth Weight / gram

< 1800 5 18.5

1800-2149 12 44.4

2150-2499 5 18.5

≥ 2500 5 18.5

Mode of Delivery 
Normal Vaginal 10 37.0

Cesarean Section 17 63.0

Prenatal Diagnosis
Yes 20 74.1

No 7 25.9

Associated Anomalies
 Yes 3 11.1

No 24 88.9

Respiratory Distress
Yes 13 48.1

No 14 51.9

Type of Surgery
Primary Closure 19 70.4

Staged Closure 8 29.6

Survival
Yes 18 66.7

No 9 33.3

Table (1) shows General characteristics of the study sample , it explain the highest percentage of the children 
subgroup are : those with gestational age at 40 days (27%), those age at presentation more than10 days (63%), those 
with birth weight between 1800-2149 (44.4%), those who were delivered by Cesarean Section (63%) , those with 
prenatal diagnosis (74.1%), those with no associated anomalies (88.9%), those with respiratory distress (51.9%), 
those with primary closure (70.4%), those who survived (66.7%) . 
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 Table (2) Relationship between mode of delivery and characteristics and outcomes of patients with 
gastroschisis 

Items Chi Square P value

Gestational Age / Weeks 1.52 0.46

Age at presentation 5.41 0.14

Birth Weight 3.63 0.30

Prenatal Diagnosis 0.29 0.59

Associated Anomalies 0.02 0.88

Respiratory Distress 0.42 0.51

Type of Surgery 3.25 0.04

Survival 1.02 0.44

Table (3) Relationship between gestational age and characteristics and outcomes of patients with 
gastroschisis 

Items Chi Square P value

Mode of delivery 1.52 0.26

Age at presentation 15.41 0.01

Birth Weight 2.33 0.20

Prenatal Diagnosis 1.02 0.59

Associated Anomalies 0.03 0.88

Respiratory Distress 0.42 0.41

Type of Surgery 4.25 0.04

Survival 0.99 0.42

Table (2) is about relationship between mode of 
delivery and characteristics and outcomes of patients 
with gastroschisis, it shows that there is no significant 
relationship except with type of surgery (p value = 0.04). 

 Table (3) is about relationship between gestational 
age and characteristics and outcomes of patients with 
gastroschisis, it shows that there is no significant 
relationship except with age at presentation (p value = 
0.01), and type of surgery (p value = 0.04) . 

Discussion

 The pathways of birth have been long believed to be 
a essential determining factors of the outcome in prenatal 
diagnosis of gastroschisis, with some data concentrating 
on the role of cesarean section SC (7), some other 
reports recorded no outcomes benefits to either delivery 
pathway (8) . In similar situation, gestational age at birth 
has been reported to be a crucial predictive indicator 
in determining outcomes in gastroschisis . It has been 
found the occurrence of gastroschisis may be before the 
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thirty seven weeks, according to evaluation of evidenced 
Apgar scores beyond spontaneous onset of delivery, in 
infants born before in contrast to after thirty seven weeks 
of gestation (9) . This evaluation has been utilized to 
rationalize preterm delivery of babies with gastroschisis. 
A recent study included 42 mothers with fetuses 
diagnosed with gastroschisis exhibited no variation in 
the outcome between an optional delivery (regardless of 
route) at thirty six weeks in comparison with birth after 
normal trigger of labor (10) . In spite of that there are 
narrative data of enhanced fetal outcome with intended 
preterm labor (11), several retrospectively reported data 
exhibit no advantage and, in many conditions, weak 
outcomes with preterm labor in comparison to full-term 
labor of fetuses with gastroschisis (12) . Some reports 
exhibited that in Canada, over than 60% of situations 
of gastroschisis were served by vaginal delivery . More 
after, because many of the cesarean sections were 
unplanned, Canadian perinatal health care exhibited 
a priority for vaginal delivery over cesarean sections 
(77%) for intra-partum care of gastroschisis. Other 
fantasying evaluation was the trending for cesarean 
sections to happen unequally through day hours. This 
might be attributed of the fact that the many susceptible 
fetal survay testing (for example bio-physical pro-filing) 
is most accessible during day hours, and hence, the day-
time threshold for the diagnosis of fetal disorder may 
be lower, which result in more choosing of cesarean 
sections (13) . 

 It was found that infants born before term did not 
stay shorter in the hospital. On the contrary, infants 
born before 33 weeks’ gestation actually stayed longer 
in the hospital. After 33 weeks’ gestation, there was no 
significant difference in their hospital stay. This finding 
is consistent with a recent report in the literature (14) . 

Conclusion

 The current study concluded that the outcome of 
newborn with gastroschisis might be slightly affected by 
timing and mode of delivery . 
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Abstract

Introduction: Anemia is a state of decreased level of hemoglobin below normal. WHO defines anemia as 
hemoglobin level below 10.5 gm/dl in 2nd trimester, below 11 gm / dl in 1st and 2nd trimesters and below 
10gm/dl postpartum. The Aim of this study to estimate prevalence of anemia in pregnancy in Tuz city, 
Saladin governorate. Subjects and Methods:This study was conducted at the beginning of November 2019 
to the end of February 2020. 150 women at child bearing age were participated in this study (100 pregnant 
women collected randomly from those attending antenatal care center in Tuz General Hospital in Saladin 
governorate and 50 healthy non pregnant women collected randomly as control.). Written consent was taken 
from each woman participating in the study after expanding the aim of the study for each subject. In the 
laboratory of the hospital, 3 ml of cubital venous blood had been drawn from each patient using disposable 
syringes and needles.The same automated analyzer had been used to perform complete blood count (CBC) 
and 5 parameters had been estimated for each patient. Results: 96% of non-pregnant women had normal 
hemoglobin level and 4%of them had mild to moderate anemia. Among pregnant women, 4% of them severe 
anemia, 65% of them had mild to moderate anemia, and 31% of them had normal hemoglobin level. Among 
pregnant women in 1st trimester, 27.8% of them had mild to moderate anemia and 72.2% of them had normal 
hemoglobin level. Among pregnant women in 2nd trimester, 8,3% of them had severe anemia, 75% had mild 
to moderate anemia, 16,7% of them had normal hemoglobin level. Among pregnant women in 3rd trimester, 
2,2% had severe anemia, 71,7% had mild to moderate anemia and 26,1% had normal hemoglobin level.

Key words: Anemia, pregnancy, pregnant women,hematological parameters, Tuz, Saladin. 

Introduction 

Anemia is a state of decreased level of hemoglobin 
below normal.(1) Anemia represents a largepublic 
issue worldwide, especially in developing countries.(2)

WHO defines anemia as hemoglobin level below 10.5 
gm/dl in 2nd trimester, below 11 gm / dl in 1st and 2nd 
trimesters and below 10gm/dl postpartum.(3,4)Indian 
council of medical research (ICMR) further classified 
anemia into mild(10-10.9 gm/dl), moderate(7-10 gm/
dl), severe(4-7 gm/dl) and very severe(less than 4gm/

dl) regarding concentration of hemoglobin.(3)According 
to previous studies, prevalence of anemia during 
pregnancy differs worldwide with developing countries 
being more affected and it ranged from 14% to 87%.
(3,5,6,7,8,9) Anemia, as a general, is a major problem 
which affects humans(about 1.62 billion people affected 
worldwide) with a wide range of complications, but 
these complications becomes more severe and critical 
during pregnancy which can cause death of infant and 
mother in extreme cases.(1,2,3,6,7,8,9)

The aim of this study to estimate prevalence of 
anemia in pregnancy in Tuz city, Saladin governorate.

Subjects and Methods

This study was conducted at the beginning of 
November 2019 to the end of February 2020. 150 women 
at child bearing age were participated in this study(100 
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pregnant womencollected randomly from those 
attending antenatal care center in Tuz General Hospital 
in Saladin governorate and 50 healthy non pregnant 
women collected randomly as control.). Written consent 
was taken from each woman participating in the study 
after expanding the aim of the study for each subject. 

The mean and standard deviation of our sample 
ages were 27.1+ 7 years (21.36+4.89 years for control 
and 29.97+6 years for pregnant women.). Among 
pregnant women, mean and standard deviation of ages 
were 25.4+6.53 years for 1st trimester, 32.05+4.26 years 
for 2nd trimester and 30.1+6.12 years for 3rd trimester. 
Regarding residence, 59women from our sample were 
from rural areas (11from control group and 48 from 
pregnant group) and 91 women from our sample were 
from urban areas(39 from control group and 52 from 
pregnant group).In the laboratory of the hospital, 3 ml of 
cubital venous blood had been drawn from each patient 
using disposable syringes and needles.

The same automated analyzer had been used to 
perform complete blood count(CBC) and 5 parameters 
had been estimated for each patient.

Inclusion criteria 

1-Non pregnant women at 15-40 years of age (at 
childbearing age).

2- Pregnant women at 15-40 years of age (at 
childbearing age).

Exclusion criteria

1-Chronic diseases (Diabetes mellitus, hypertension, 
ischemic heart diseases, thyroid disorders, liver failure, 

renal failure, hemoglobinopathies, epilepsy, tuberculosis, 
asthma, chronic bronchitis, allergic bronchitis,….etc.)

2-Use of medications for chronic diseases 
(antiepileptics, steroids, antifungals, cytotoxic drugs, 
antithyroid drugs, aspirin, ……etc.)

3- Smokers.

Statistical Analysis

Means and standard deviations(SD) were used to 
represent and comparison between means done by using 
unpaired t test. 

Results

Anemia in pregnant women represents a global 
problem mainly in developing countries because of its 
related bad consequences on both mother and infant. 
150 women at child bearing age were participated in this 
study (100 pregnant women collected randomly from 
those attending antenatal care center in Tuz General 
Hospital in Saladin province and 50 healthy non pregnant 
women collected randomly as control.). The mean and 
standard deviation of our sample ages were 27.1+ 7 
years (21.36+4.89 years for control and 29.97+6 years 
for pregnant women.). Among pregnant women, mean 
and standard deviation of ages were 25.4+6.53 years 
for 1st trimester, 32.05+4.26 years for 2nd trimester and 
30.1+6.12 years for 3rd trimester. Regarding residence 
(see Table 1 below), 59 women from our sample were 
from rural areas (11from control group and 48 from 
pregnant group) and 91 women from our sample were 
from urban areas (39 from control group and 52 from 
pregnant group).

Table 1: Residence of non-pregnant and pregnant women participated in this study

Women  
Residence

Non-pregnants
(50 women)

Pregnants
(100 women)

1st trimester
(18 women)

2nd trimester
(36 women)

3rd trimester
(46 women)

Rural 11 48 17 4 27

Urban 39 52 1 32 19
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Regarding hemoglobin level in participants in 
this study (see Table 2 below), 96% of non-pregnant 
womenhad normal hemoglobin level and 4%of them had 
mild to moderate anemia. Among pregnant women, 4% 
of themsevere anemia, 65% of them had mild to moderate 
anemia, and 31% of them had normal hemoglobin level. 
Among pregnant women in 1st trimester, 27.8% of them 

had mild to moderate anemia and 72.2% of them had 
normal hemoglobin level. Among pregnant women in 
2nd trimester, 8,3% of them had severe anemia, 75% 
had mild to moderate anemia, 16,7% of them had 
normal hemoglobin level. Among pregnant women in 
3rd trimester, 2,2% had severe anemia, 71,7% had mild 
to moderate anemia and 26,1% had normal hemoglobin 
level.

Table 2: Hemoglobin level in non-pregnant and pregnant women participated in this study

Women  
Hemoglobin

(g/dl)

Non-pregnants
(50 women)(%)

Pregnants
(100 women)

(%)

1st trimester
(18 women)

(%)

2nd trimester
(36 women)

(%)

3rd trimester
(46 women)

(%)

<7
0

(0%)

4

(4%)

0

(0%)

3

(8.3%)

1

(2.2%)

7-11
2

(4%)

65

(65%)

5

(27.8%)

27

(75%)
33

(71.7%)

>11
48

(96%)

31

(31%)

13

(72.2%)

6

(16.7%)

12

(26.1%)

Regarding hematological parameters measured in this study for non-pregnant and pregnant women (see Table 3 
below), all parameters were reduced in pregnantwomen and this reduction was statistically significant. MCV in 1st 
trimester was reduced but statistically it was non-significant reduction.

Table 3:The 5 hematological parameters measured in this study for non-pregnant and pregnant women

Women  
Parameters

Non-pregnants
(50 women)
(Mean+SD)

Pregnants
(100 women)
(Mean+SD)

1st trimester
(18 women)
(Mean+SD)

2nd trimester
(36 women)
(Mean+SD)

3rd trimester
(46 women)
(Mean+SD)

Hb

(g/dl)
13.8+2.1 10.3+1.8*** 11.5+1.4*** 9.6+2.3*** 10.3+1.2***

PCV

(%) 
39.9+5.8 32.3+5.7*** 35.3+4.4** 29.6+7.1*** 33.2+3.8***

MCH

(pg)
28.8+2.7 25.1+3.6*** 26.8+3.4* 24.5+3.8*** 24.9+3.4***

MCHC

(pg/cell)
34.5+2 32.1+2.5*** 32.6+1.9** 33+3.1* 31.2+2**

MCV

(fl)
83.6+6.6

77.6+9.6*** 
82.2+9.1+ 74+10.7*** 78.6+8**

+Non-significant (p value >0.05), * Significant (p value <0.05), **Highly significant (p value <0.01), *** Very 
highly significant (p value <0.001).
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Discussion 

This study showed that pregnant women in both 
rural and urban areas were affected almost equally with 
women in urban areas being slightly more affected. This 
could be related to factors like poor antenatal care, non-
attendance to antenatal care centers, low socioeconomic 
state and low health educational level. This finding was 
opposite to findings of Asrie F. (1), Bara M. and et al.(3), 
Siddiqui M. and et al.(10), and Lin L. and et al. (11) who 
found that anemia was more prevalent in rural pregnant 
women than in urban pregnant women.

Other finding revealed that prevalence of anemia 
in pregnancy was 69% with prevalence being more as 
pregnancy progressed (27.8% in 1st trimester, 83.3% in 
2nd trimester, and 73.9% in 3rd trimester). This finding 
was most probably related to poor antenatal care and 
non-attendance to antenatal care centers. Bara M. and 
et al.(3) found that prevalence was 76%. A review of 
literatures performed by Noronha J. and et al. (9) found 
that prevalence rangefrom 18%-80%. Siddiqui M. and 
etal.(10) ,Wemakor A. (12) ,Youssry M. and et al.(13), 
Pinho-Pompeu M. and et al.(14), Anlaakuu P. and Anto 
F.(15), Omote V. and et al.(16), Kassa G. and et al.(17), 
Karaoglu L. and et al. (7), Asrie F. (1), Lebso M. and et 

al.(18), Lin L. and et al.(11), Stephen G. and et al.(2) , and 
Sritippayawan S. and et al.(8)estimated a prevalence 
rate of 58.7%, 50.6%,42%, 41.27%, 40.8%, 37.6%, 
31.66%, 27.1%, 25.2%, 23.5%, 23.5%, 18%, and 17.5% 
respectively. 

Regarding severity of anemia and its relation 
to trimester of pregnancy, this study showed that 
prevalence and severity of anemia were increased as 
pregnancy progressed, especially in 2nd trimester of 
pregnancy. This finding could be explained by poor 
antenatal care and low health educational level. Omote 
V. and et al.(16) estimated that all anemic pregnant 
women in their study had mild or moderate anemia. Lin 
L. and et al.(11) found that anemia in pregnant women 
were more prevalent in 3rd trimester and more severe in 
2nd trimester. Anlaakuu P. and Anto F.(15) had estimated 
that anemia in pregnant women became more prevalent 
as pregnancy progressed, especially in 3rd trimester. On 
other hand, Bara M. and et al.(3) found that majority of 
pregnant women participated had moderate, severe, and 
very severe anemia(80% of cases). 
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Abstract

Dental caries is one of the most common infectious diseases of the oral cavity, and one of the most common 
diseases during childhood, with several factors. IL-6 and TNF-a are two cytokines traditionally considered 
to be key mediators of acute inflammation. Both factors are also crucial for the development of specific 
immune Responses. The present study aimed to evaluating the pro-inflammatory cytokine level (IL-6 & 
TNF-α) in saliva of dental caries patient and control group in different age groups according different 
parameters. The levels of IL-6(6.6 ± 275.8) increased significantly (p < 0.05) in the dental caries group than 
those in the controls (1.945 ±523.7). Salivary level of TNF- α were appeared as the same in the patients and 
the control group (1.9 ±523.7) . According to the age group the concentration level of IL-6 and TNF- α were 
appeared significantly higher in (11-20) age group (53.2) and (31- 40) age group (7.4) compared with control 
group that show the higher level in (≥51)age group for both cytokine. The mean IL-6 level was significantly 
higher in male (42.6), nonsmoker (36.9), non-vitamins use (37.3), use oral medication (21.4), and non-
extracted teeth (4.4) than female (18.0), smoker (17.1), vitamin use (14.5), non-oral medication (38.5), and 
extracted teeth (22.2), respectively in dental caries group.Whereas, the mean TNF- α level in dental caries 
group and control groups according to sex, smoking, vitamins, oral medications, no. of extracted teeth. In 
which, male (5.2), smoker (9.0), vitamin use (4.9), nonuse medications (5.0), and patient with extracted teeth 
(5.3) appeared higher level of TNF- α than others.

Key words: IL-6, TNF-α, dental caries and pro-inflammatory cytokines 

Introduction 

Dental caries is one of the most common infectious 
disease with multifactorial etiology which is recognized 
as the primary cause of oral pain and tooth loss. It is 
a major public health oral disease[1-3]. Its localized 
destruction of susceptible dental hard tissues by acidic 
by-products from the bacterial fermentation of dietary 
carbohydrates. It is a chronic disease that progresses 
slowly in most of the people [4]. The distribution 
and severity of dental caries vary in different parts of 
the world and within the same country or region. It 
is affecting 60-90% of school children and the vast 

majority of adults. It is also a most prevalent oral disease 
in several Asian and Latin American countries [5].

The prevalence pattern of dental caries varies with 
age, sex, socio economic status, race, geographical 
location, food habits and oral hygiene practices. 
Nowadays, as a consequence of high prevalence of dental 
caries, the treatment need is increased [6]. In numerous 
studies, the quality, quantity, and molecular composition 
of saliva have been measured with the hopes of relating 
these markers to oral or systemic disease. These 
markers include, cytokines, antimicrobial peptides, 
glycoproteins, growth factors, and immunoglobulins, 
among others [7, 8]. The colonization and removal of 
oral microorganisms, which may be affected by organic 
and non-organic salivary compounds[9], activate the 
inflammation process, and the innate and acquired 
immune host response[10].
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Many studies have demonstrated the role of 
cytokines in inflammatory process in especially in oral 
soft tissue lesions. IL-6 and TNF-a are two cytokines 
traditionally considered to be key mediators of acute 
inflammation. Both factors are also crucial for the 
development of specific immune Responses, IL-6 has 
also been implicated in the regulation of lymphocyte 
trafficking through the lymph node following an 
inflammatory stimulus[11, 12]. The role of saliva and its 
pro-inflammatory cytokines content has been extensively 
studied to discover its association with dental caries, 
and have been suggested to play a very important role 
in the immune system[13]. Do to the limited studies 
have considered the concentration of pro-inflammatory 
cytokines in dental caries and in correlation with other 
parameters. The present study aimed at evaluating the 
pro-inflammatory cytokine level (IL-6 & TNF-α) in 
saliva of dental caries patient and control group in 
different age groups according different parameters.

Methods 

Samples collection

Eighty dental caries patient where attended to 
teaching clinical center in Faculty of Dentistry at 
Kufa University during the period from August 2019 
to October 2019 and they were diagnosed under the 
supervision of a specialist in maxillofacial surgery, there 
age range from 7 to 70 years , 30 healthy subject was 
save as control group and 50 dental carries subject was 
save as disease group ,and clinical evaluation procedures 
included: examination of teeth, periodontal, oral mucosal 
status, evaluation of malocclusion and collection of 
saliva samples, also the questionnaire included (age, 
smoking, no. of carious teeth …. etc.) . Saliva was 
collected from patient and control group by a standard 
method according to [6, 14], Samples from the subjects 
were collected between 09:0 0-11:00 am , All subjects 
abstained from eating and drinking for 2 h. Unstimulated 
whole saliva was collected for 10 min by the spitting in 
Sterile cub then transported to Plain tube (serum tube) 
by using Sterile syringes, then the saliva sample were 
homogenized and clarified by centrifugation at 3000 rpm 
for 5 min. in Al-Sadr Teaching Hospital , the aliquots of 
clarified supernatants were stored in sterile Eppendorf 
tube , was labeled and arranged in Eppendorf tube rack 
and stored at -4 °C until subjected to enzyme-linked 

immune sorbent assay (ELISA) tests. 

Immunological Assays

ELISA test for detection human Il-6 and TNF-α 
according to manufacture company (Elabscience / 
Korea) : 

Principle of the test:A Purified TNF-α / IL-6 
antibody is immobilized on to microwells. TNF- α 
specific antigen present in the patient’s saliva sample are 
allowed to react with the antibody. The excess /unbound 
saliva proteins are washed –off from the microwell. add 
biotin-labelled TNF- α /IL-6 to bind with specific antigen. 
An enzyme (streptavidin – HRP) labelled goat-antibody; 
specific to human antigen is add to the TNF- α / Il-6 
antigen complex. After washing off excess unreacted 
enzyme conjugate from the microwells, a substrate 
(TMP/H2O2) is added and the color is generated, then 
stope solution ( sulphuric acide ) is added to stop the 
reaction and the color is measured and read the plate on 
450nm wavelength. The intensity of the developed color 
is proportional to the TNF- α /IL-6 concentration in the 
standard or sample.

Reagents preparation: All preparation was mixed 
thoroughly and warmed up at room temperature and The 
recommended Dilution gradient is as follows:500, 250, 
125, 62.5, 31.25, 15.63,7.81,0pg/ml. .the optical density 
(OD value) of each well were determined at once, has 
been used a micro-plat reader set to 450 nm. 

Statistical Analysis

Results were expressed as mean ± standard deviation 
SD). The T-test was performed by SPSS (version 17) 
to demonstrate the difference of each cytokine level 
between dental caries patients and the control group in 
saliva. A statistically significant difference was defined 
at p < 0.05.

Result and Discussion 

Dental caries is one of the most common infectious 
diseases of the oral cavity, and one of the most common 
diseases during childhood, with several factors. Caries 
result from complex interactions between acidproducing 
bacteria, fermentable carbohydrates, and host factors, 
and the prevalence of caries is increasing among children 
and adults in developing countries[13, 15]. 
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The levels of IL-6 increased significantly (p < 0.05) in the dental caries group than those in the controls. Salivary 
level of TNF- α were appeared as the same in the patients and the control group (table 1). The mean level of salivary 
IL-6 was (6.6± 275.8) with median 436.6 in dental caries patients, and (2.6 ±19.7) with median 669.6 in control 
group. Whereas The mean level of salivary TNF- α (2.6 ±19.7) with median 59.7 in patient of dental caries, and (2.6 
±4.2) with median 26.4 in control group.  

Table (1): Salivary levels of IL-6 and TNF-α in dental caries patients, compared with levels in control group.

type of interleukins Patient ( mean ± SD) Control ( mean ± SD)

IL-6 6.6± 275.8 1.9 ±523.7 

TNF- α 2.6 ±19.7 2.6 ±4.2

It is well known that the salivary level of cytokines 
may be increased as a result of disorders in the oral 
cavity. It has speculated that dysfunction of the triangle 
oral mucosa, immune cells and saliva leads to the onset 
of oral mucosa diseases and in ammation, such as oral 
lichen planus, oral cancer, periodontitis and leukoplakia. 
The results of this study were documented by some 
studies[16]. It was also showed that the concentrations 
of pro inflammatory cytokines are also elevated within 
both the serum and gingival tissues of persons with 
periodontal inflammation[17]. Anothers researchers 

show that the elevation of IL-6 in unstimulated whole 
saliva in subjects with dental caries, compared with 
controls, increased and was statistically significant in 
all cases (p < 0.05)[14].It was illustrated that children 
who are frequently exposed to sugary liquids, breast 
milk, formula, fruit juices, and other sweet liquids for 
long periods run at a great risk of suffering from early 
childhood caries (ECC)[18]. Problems encountered by 
children with ECC are not just pain and infection, also 
affects speech and communication, eating and dietary 
nutrition, playing and overall quality of life[6]. 

Table (2): Comparison of IL-6 & TNF- α levels between patients and control group according to age groups. 

Age group
(years)

No. of
patients

No. of
control

Mean value of IL-6 Mean value of TNF- α

Patients Control Patients Control

≤10 8 8 13.9 57.1 4.05 3.5

11-20 6 2 53.2 187.7 4.4 3.5

21-30 14 10 51.9 49.6 3.9 3.6

31-40 10 2 24.3 45.3 7.4 3.5

41-50 8 4 13.9 57.8 4.3 2.9

≥51 4 4 43.7 255.1 4.2 3.7
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The mean IL-6 level was significantly higher in male (42.6), nonsmoker (36.9), non-vitamins use (37.3), use 
oral medication (21.4), and nonextracted teeth (4.4) than female (18.0), smoker (17.1), vitamin use (14.5), non-oral 
medication (38.5), and extracted teeth (22.2), respectively in dental caries group as in table (3). Table (4) shows the 
mean TNF- α level in dental caries group and control groups according to sex, smoking, vitamins, oral medications, 
no. of extracted teeth. In which, male (5.2), smoker (9.0), vitamin use (4.9), nonuse medications (5.0), and patient 
with extracted teeth (5.3) appeared higher level of TNF- α than others. 

Table (3) Comparison of IL-6 level between patients and control group according to different parameters.

Parameter
Mean value of IL-6

Patient control

Sex
Male 42.6 131.8

Female 18.0 82.7

Smoking
Smoke 17.1 Nile

Non smoke 36.9 102.3

Vitamins
Use 14.5 102.5

Non use 37.3 101.8

Oral 

Medication

Use 21.4 199.7

Non use 38.5 53.5

No. of 

extracted teeth

extracted 22.2 179.0

Non 48.4 74.4

Table (4) Comparison of TNF- α level between patients and control group according to different parameters. 

Parameter
Mean value of TNF- α

Patient control

Sex
Male 5.2 3.6

Female 4.1 3.5

Smoking
Smoke 9.0 Nile

Non smoke 4.0 3.52

Vitamins
Use 4.5 4.2

Non use 4.9 3.4

Oral 

medications

Use 4.4 3.6

Non use 5.0 3.5

No. of

extracted teeth

Extracted 5.3 3.6

Non 4.5 3.5
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The prevalence pattern of dental caries varies with 
age, sex, socio economic status, race, geographical 
location, food habits and oral hygiene practices [19]. It 
was reported that dental carries in baby teeth it affects 
about 620 million people or 9% of the population[20]. The 
result of this study compatibles with the result of [21] who 
reported that the mean cytokine level in males was 30.56 
Pg/mL and in females, this was 31.79 with no significant 
difference.Another study on teeth diagnosed with apical 
periodontitis showed that these teeth when compared to 
normal healthy teeth stimulated C-reactive protein and 
IL-6, thereby significantly increasing their levels[22]. 
This study conducted by another researcherswho found 
that a baseline study comparing the levels of various 
cytokines in children and adolescents with dental caries 
and a control group with good oral health[14]. Their study 
included assessing the levels of salivary IL-6, which was 
significantly higher in children with dental caries. All 
these notwithstanding, our results show certain trend in 
the relationships of deferent parameters examined and 
could be a source for further exploration. Finally, the 
data in this study suggest links between the production 
of inflammatory and immunoregulatory cytokines 
and chemokines, such as the tumour necrosis factor a 
(TNF-a), interleukin-6 (IL-6), and dental caries. 

Conclusions 

There is a significant increase in IL-6 level in dental 
caries group than in control, whereas TNF- α level 
appeared as the same in the two studied groups and 
There are differences in the concentration of salivary 
cytokines among the dental caries and control groups 
according to different parameter.
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Abstract

Objective: To evaluate the prevalence of vitamin D deficiency in postmenopausal women in light of 
restrictions imposed by the Covid-19 pandemic.

Methods: This was a single-center cross-sectional study with total of 167 women patients (post-menopausal 
:133, pre-menopausal: 24) who were divided into two groups according to age.

Result: There were significant negative links between serum T4 hormone levels and each of serum calcium 
values (r=-0.049, p <0.001) in post-menopausal. Serum T4 hormone levels are negatively correlated to TSH 
hormone levels (r=-0.032, p < 0.001) but T3 hormone levels shows significantly negative correlation (r=-
0.277p<0.001). The correlation between serum T4 hormone levels vs Glucose in patients was significantly 
negative (r= -0.017, p <0.001),The results show that significant decrease(p<0.01) in serum levels T4, T3 
hormone, vit. D in post-menopausal women compared as compared to pre-menopausal, correlation of 
vitamin D with serum calcium (0.23 and T4, hormone (0.137) was significantly positive, and high fasting 
glucose in post-menopausal as compared to pre-menopausal . 

Conclusion: Baseline serum vitamin D levels are inversely related with thyroid hormone in post-menopausal 
women .

Key words: TSH, T4, COVID-19, vitamin D, post-menopausal 

Introduction

Coronavirus disease (COVID-19) is a remarkable 
international emergency that has led to the application 
of unprecedented measures that stem the prevalence 
of the infection. among many different nations, 
governments are enforcing estimates such as travel 
prohibition, quarantine, isolation, and social distancing 
leads to an outspread period of time at residence. The 
link between the serum vitamin D level and the severity 
of COVID-19 has been discussed worldwide. Research 

into alternatives to treat people contaminated with 
COVID-19 indicate that vitamin D can this is because in 
addition to its homeostasis function, it participates in the 
regulation of the immune system and manages to destroy 
viruses in the body through cathelicidin (1)(2). Elderly 
people belong to one of the groups at risk, especially 
those who live in nursing homes and who are deprived 
of exposure to sunlight. They often also have inadequate 
nutrition and interactions with medications, and for these 
reasons tend to have vitamin D deficiency (3).Vitamin D 
is as a pro-hormone in the arrangement of calcium and 
phosphate scales, and therefore it is specially basis for 
bone and mineral metabolism. However, in new years, 
lots of studies have been illustrate an outcome of vitamin 
D deficiency in many diseases, such as hypertension, 
cancer, cardiovascular diseases, and autoimmune 
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thyroid disorders in addition to diabetes mellitus (4). 
Even though vitamin D levels of higher than 20 ng/mL 
are considered suitable for its skeletal amounts, values 
over 30 ng/mL are wanted to prevent appearance of 
vitamin D insufficiency in the organs outside the skeletal 
system(5).

Materials & Approaches 

Position and Period of the Study

 This study was managed at Al-Hussein Medical 
City - Al-Hussein Teaching Hospital - Kerbala – Iraq 
from April, 2020 to August, 2020

Samples, Age and Experimental Design and 
Grouping

Two groups were compared in the study; post-
menopausal Women constituted the case group, while 
there were healthy pre-menopausal Women volunteers 
in the control assembly. the case assembly were 133 
female aging 45-60 years, The control group include 
of 24 in good health people aging between 22 and 44 
years They were alive in kerbala city and inducting to 
Outpatient Clinics of Al-Hussein Medical City , during 
the period from April, 2020 to August, 2020. Informed 

consent of all subjects involved in the study was obtained 
for participation in study groups ,Exclusion criteria 
Patients with post radioiodine hypothyroidism, renal 
dysfunction or hepatic, on vitamin D supplementation 
or anti- epileptic medications were excluded from 
the study. The Endocrine Society Clinical Practice 
Guidelines were used to define VDD (<20 ng/ml), 
sufficiency (>30 ng/ml). and insufficiency (20-30 ng/
ml) (6).A 5ml of venous blood is drawn from each 
volunteerpatient using a disposable plain vacutainer 
system in fasting state. Serum is separated during half 
an hour by centrifugation and kept at 2-8°C temperature 
until analysis is completed. Thyroid hormones assay and 
Vitamin D level were done by Fluorometric enzyme 
immunoassay (FEIA) method on TOSHO AIA-360 
Immunoanalyzer machine. Estimation of serum Calcium 
values using spectrophotometric analysis by ERBA 
CHEM-7 semiautoanalyzer. This procedure is depended 
on production of Ca+ ions violet complex with o-cresol-
phthalein complex in alkaline pH. An obtained data 
was statistically studied by utilizing SPSS statistics 
(spss) software program version 20.0. Correlations were 
done with Pearson’s Correlation intended for numerical 
parametric data. P value < 0.01 was look statistically 
significant. 

Results

Table 1. Mean± SEhormone variation of the post-menopausal&pre-menopausal

parameter groups Mean SE p.value

TSH/ulU/mL
pre-menopausal n(133) 2.79 0.19

0.79
post-menopausal n(24) 3.00 0.34

T4 nmoL/L
pre-menopausal n(133) 61.28 1.63

0.00
post-menopausal n(24) 90.00 3.51

T3nmol/L
pre-menopausal n(133) 26.38 0.89

0.00
post-menopausal n(24) 2.46 0.26

Free T4 pmol/L
pre-menopausal n(133) 17.20 0.61

0.12
post-menopausal n(24) 16.11 0.28

Free T3 pmol/L
pre-menopausal n(133) 4.22 0.16

0.31
post-menopausal n(24) 4.37 0.06

T4 : thyroxine, TSH = thyroid stimulating hormone, T3 : triiodothyronine, free T4 : free thyroxine, Free T3 : free 
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triiodothyronine ,n: number 

Table 2. Mean ± S.E of serum vit. D, Calcium and Glucose levels & calcium in post-menopausal&pre-
menopausal

parameter Groups Mean SE p.value

D3 ng/mL
pre-menopausal n(133) 35.56 1.85

0.00
post-menopausal n(24) 18.73 1.36

calcium mg/dl
pre-menopausal n(133) 9.32 0.12

0.01
post-menopausal n(24) 8.83 0.07

Glucose mg/L
pre-menopausal n(133) 100.88 2.30

0.00
post-menopausal n(24) 158.82 7.01

Table 3. Correlation of vit. D levels with thyroid hormones and TSH with & Serum Calcium

parameter
vit D

P value (r)

TSH >0.01 -0.142

T4 ˃0.01 0.062

T3 <0.01 0.137

calcium <0.01 0.23

Glucose >0.01 -0.143

Ca: Calcium,vit. D: Vitamin D, free T4 : free thyroxine, T4 : thyroxine, TSH = Thyroid Stimulating Hormone

Table 4. Correlation of T4 hormone levels with t T3 hormone, TSH,Vitamin D& Serum Calcium

parameter
T4 hormone

P value (r)

TSH >0.01 0.032

T3 <0.01 -.277-**

Free T4 >0.01 -0.015

Free T3 ˃0.01 0.016

calcium >0.01 -0.049

Glucose >0.01 -0.017

T3 : triiodothyronine, Free T3 : free triiodothyronine, T4 : thyroxine, free T4 : free thyroxine, TSH = thyroid 
stimulating hormone
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Table.3,4: There were significant negative links 
showed between serum T4 hormone levels and for 
each serum calcium levels (r= -0.049, p<0.001) in post-
menopausal. Serum T4 hormone levels is negatively 
correlated to TSH hormone levels (r=-0.032, p < 0.001) 

but T3 hormone levels shows significantly positive 
correlation (r=-.277-**,p<0.001). The correlation 
between serum T4 hormone levels vs Glucose in patients 
was significantly negative (r= -0.017, p <0.001)
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Figure(1)Distribution of mean vitamin D3 levels in study subjects
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 Figure (2)Distribution of mean Calcium levels in study subjects

Discussion

The current study offer that vitamin D value 
was significantly reduce in women post-menopausal 
compared to the controls. we suggested that deficiency 
of vitamin D participated to the option of low thyroid 
hormones. One of two mechanisms may demonstrate the 

low levels of vitamin D in patients for hypothyroidism 
.Firstly, the low amounts of vitamin D probably 
because of poor absorption of vitamin D of intestine 
.Secondly, the human body may not activate vitamin 
D suitably(7),Popularly knownpeople live in the cities 
spending a majority of their time indoors, people can 
little expose sufficient sunlight exposure for enough 
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cutaneous production of vitamin D. So, vitamin D 
deficiency has become a considerable health interest 
in cites society, Maybe the action proposed ban for the 
spread of the COVID-19 pandemic(8). Vitamin has in 
history been related to bone health. However, there are 
several studies that have shown poor vitamin D status 
to be associated with many chronic diseases(9), This 
may be very important during the present COVID-19 
disease because of lockdown measures that cause people 
experiencing a reduced amount of direct sunlight, thus 
impacting negatively on vitamin D production,The Iraqi 
government subjected measures like travel bans, isolation, 
quarantine, and social distancing leading to an extended 
period of time at home. This has caused in reductions in 
physical activity and changes in dietary intake (10) .Our 
result showed between the studied groups a significant 
variance in serum calcium stages . 18]conducted a study 
showed a significant variations in ionized Ca, but not total 
Ca means that the physiologically active constitute of Ca 
is influenced, even though the total concentration of Ca 
is yet significantly unaffected.Disturbance of calcium 
homeostasis were frequently observed with thyroid 
dysfunction(11).Thyroxine normally regulates blood 
calcium levels by releasing calcium extra cellular(12).
In hypothyroidism, less thyroxine in the bloodstream 
and thus less thyroxin entry into the cells leading to 
decreased extra cellular calcium release. (13),Daily 
calcium intake below the necessary daily requirements 
has been linked to low vitamin osteoporosis, and 
fractures(11),Hypovitaminosis D appears in the context 
of a multifactorial model caused by changes in lifestyle 
eating habits, sleep patterns, and other conditions 
produced by stress. This combination of factors may 
end up in connective tissue pathology with syndromic 
features, predominantly affecting young or post-
menopausal women (14) The environmental conditions 
related to the geographical location are determinants that 
establish social and cultural patterns: apparel type and 
walking to work directly influence the degree of sunlight 
exposure, a necessary physiological component or Vit-D 
production. Interaction between these variables and 
those derived from lifestyle eating habits, age, and sex 
transform into a risk formula that impacts the incidence 
or prevalence of Vit-D deficiency(14)(15).The mechanisms 
of vit. D supplement by which high blood glucose may 
be affected are unclear. Recent information on thyroid 
hormone signaling suggests a common relationship 

between thyroid hormones and diabetes. The changes 
made by thyroid hormone in hormone levels and genetic 
profiles can put the body in a state such as fasting, and 
thus decrease insulin signals, and thus stimulate glucose 
formation in the liver, thus increasing blood sugar levels. 
(16) .The association between thyroid dysfunction with 
diabetic populations have showed that different spread 
as it seen more than a few studies (17),The conclusion 
of Moura Neto et al.’s (18). study showed no significant 
changes were measured in TSH level by subjects with 
high blood glucose levels had lower amounts of T4 
compared with the standard group,The results of a study 
mentioned out by Singh et.al who stated higher level 
of TSH in T2DM and lower level of T4 compared to 
the control group in reverse these results [9]. In another 
academic work, women have diabetic were illustrated 
to have higher mean serum TSH values and lower FT4 
value than men have diabetic (19)(20).

Conclusion

In the current quarantine, with the recommendation 
by the authorities to stay at home, people should seek 
to consume healthy foods that have some vitamin D 
content such as fish and eggs, as well as take time to sit 
in the sun by windows and doors of the homes. To avoid 
skin problems, sunscreen should be used. 
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Abstract

Background: Biological disease-modifying anti-rheumatic drugs such as infliximab are often associated 
with the development of anti-drug antibodies. Such a problem should be monitored in patients on these 
drugs. The purpose of the present study was to detect anti-infliximab antibodies and identifying factors 
affecting their occurrence, together with measuring infliximab concentration in the serum of patients with 
immune-mediated inflammatory diseases.

Methods: A cross-sectional study was conducted between December 2018 to October 2019 at the Specialized 
Center of Rheumatic Diseases and Medical Rehabilitation in Duhok, Iraq. The included patients were 
of both genders, aged between 20-70 years, diagnosed with any type of immune-mediated inflammatory 
diseases for at least one year and had been taking infliximab with or without conventional drugs for at least 
3 months. Disease activity scales specific to each disease condition were used. Anti-infliximab antibodies 
and infliximab concentrations in the serum were measured by using the sandwich ELISA method. Results: 
Anti-infliximab antibodies were detected in 19/31 (61.3%) of patients treated with infliximab, and 25/31 
(80.6%) of them had an unsatisfactory infliximab concentration in the serum (< 3 μg/mL). Short duration 
(< 10 years) of the disease was significantly associated (p < 0.05) with positive anti- infliximab antibodies. 
A non-significant association (p > 0.05) was reported between the occurrence of anti-infliximab antibodies 
and other examined factors. High percentages of patients (57.9%) with positive anti-infliximab antibodies 
had moderate to high disease activity. Unsatisfactory infliximab concentration was found in 73.7% of these 
patients. The non-users of methotrexate and other conventional synthetic disease-modifying anti-rheumatic 
drugs comprised 78.9% and 68.4% of patients who had antibodies to infliximab, respectively. Conclusions: 
Anti-infliximab antibodies were positive in more than half of the examined patients, and most of them 
had unsatisfactory infliximab serum concentrations. Further efforts are needed to provide biological drugs 
regularly, using at least one of the conventional synthetic disease-modifying anti-rheumatic drugs to reduce 
the development of anti-infliximab antibodies. Regular measurement of anti-drug antibodies and biological 
drugs concentrations are essential to earn the goal of therapy. 

Keywords: Infliximab – Antibodies – Biological drugs – Immunogenicity – ELISA.

Introduction

Immune-mediated inflammatory diseases (IMIDs), 
including inflammatory diseases such as rheumatoid 
arthritis, spondyloarthropathies, juvenile idiopathic 
arthritis, psoriatic arthritis, psoriasis and inflammatory 
bowel diseases have significant impacts on the quality 
of patients’ lives.1 The prevalence of IMIDs is about 
4% in the United States of America and about 5-7% 

of western populations.2 The common aims for the 
management of these diseases are achieving quick 
control of inflammation, prevention of tissue damage, 
improving the quality of life and reaching the optimal 
goal, the long-term disease remission.3

Treatment approach to IMIDs has been changed 
from depending mainly on symptomatic relief by using 
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analgesics, non-steroidal anti-inflammatory drugs, 
traditional disease-modifying anti-rheumatic drugs and 
steroids, to a strategy based on a mechanistic approach 
by using biologic drugs.4 Biologic drugs, such as 
infliximab, belonging to tumor necrosis factor inhibitors 
possess various pharmacokinetic and pharmacodynamic 
properties, and they have been specifically used in the 
management of IMIDs.4

The therapeutic efficacy of tumor necrosis factor 
inhibitors range between 60 to 70%.5 Therapeutic failure 
could be either a primary response failure; insufficient 
response by 12 to 16 weeks of treatment, or a secondary 
response failure when lack of effectiveness occurs 
typically six months after treatment.5 Secondary response 
failure could be due to the formation of antibodies 
against the drug itself.5 These anti-drug antibodies were 
reported to occur with many biologic drugs leading to the 
development of adverse events such as hypersensitivity 
and infusion-related reactions.4,6 Measuring the serum 
trough concentration of biological drugs, assessment 
the immunogenicity and a better understanding of 
the clinical consequences are essential to guide the 
clinicians to specific optimal therapeutic approaches for 
each patient.7,8 However, drug type and patient-related 
factors complicate the immunogenicity associated with 
drug therapy.9-11 Therefore, the occurrence of anti-drug 
antibodies differ greatly within the similar types of drugs 
and within the various groups of patients.9 

A recent cross-sectional questionnaire-based study 
conducted at the Specialized Center of Rheumatic 
Disease and Medical Rehabilitation in Duhok, Iraq 
revealed the existence of high percentage (93.1%) 
of non-adherence patients to drugs prescribed by the 
center especially biological drugs which were mainly 
etanercept, infliximab or adalimumab.12 This can be 
an important reason for the development of anti-drug 
antibodies in patients with episodic treatment.13 The 
purpose of the present study was to detect serum anti-
infliximab antibodies, together with the measurement 
of infliximab concentration in the serum of patients 
referred to Specialized Center of Rheumatic Disease and 
Medical Rehabilitation in Duhok, Iraq, even though they 
could not be on regular drug therapy and maintenance 
regimens.12 

Materials and Methods

Study plan

A cross-sectional study was conducted at the 
Specialized Center of Rheumatic Disease and Medical 
Rehabilitation in Duhok, Kurdistan Region, Iraq. The 
Center had 216 registered patients, 47 of them were on 
infliximab therapy. Through the period extended from 
December 2018 to October 2019, a total of 31 patients 
on infliximab agreed to participate in the study. 

Eligibility Criteria 

The inclusion criteria of participants were as follows: 
both genders, aged between 20-70 years, previously 
diagnosed with IMIDs for no less than 12 months and 
treated for at least three months with infliximab with or 
without conventional drugs like steroids, nonsteroidal 
anti-inflammatory drugs, and other disease-modifying 
anti-rheumatic drugs. Exclusion criteria were refusing to 
participate in the study and any cancer patients. 

Patients’ data

Face to face interviews and from the data included 
in the uniform clinical reports, demographic and clinical 
data of patients were collected. Patient Activity Scale-II 
(PAS-II) form was used to assess the most recent disease 
activity status of patients with rheumatic disease.14 This 
scale is recommended by the American College of 
Rheumatology to be used in clinical practice, because 
of its acceptable reliability and validity with easy, quick 
and practical application.14,15 There was no need for the 
formal joint counts (presence of tender or swollen) or 
involving laboratory tests.14,15 The total score of scale 
ranged between zero to ten integers. The score for 
remission was (0.00-0.25), low/minimal disease activity 
(0.26-3.70), moderate disease activity (3.71 to < 8.0) 
and (8.00-10.00) for high/severe disease activity.15 
Inflammatory bowel disease activity was measured by 
using Crohn’s Disease Activity Index (CDAI) form and 
Partial Mayo score (PMS) form. The items of scales and 
their calculation were available online.16,17 After having 
the results from the scales mentioned above, the patients 
were categorized into remission/low disease activity 
group and moderate/high disease activity group. 
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Laboratory tests

The results of erythrocyte sedimentation rate (ESR: 
up to 10 mm/hr) and serum C-reactive protein (CRP: 
up to 6.0 mg/l,) tests of patients were performed in the 
Central Public Health Laboratory, Duhok, Iraq. 

Blood sample collection

Venous blood samples were collected from 
patients who were already on therapy with infliximab 
(Remicade®), 100 mg vial, manufactured by Cilag AG 
Company, Switzerland. Because of irregular infliximab 
therapy of the included patients, the time at which the 
blood sample was drawn either just before the next dose 
of infliximab or at least two weeks apart from the last 
dose. Also, blood samples were obtained from age-
matched control persons (n=10) who did not take any 
biological drugs and they were used as negative controls.

From each participant, 5 mL of blood was withdrawn 
by using a sterile disposable syringe, then the blood was 
transferred to a labelled tube without anticoagulant. The 
samples were centrifuged at 4000 rpm for 10 minutes 
to separate the serum. After separation, the serum was 
dispensed into three Eppendorf tubes of 1.5 mL size by 
using a micropipette and stored at -20 ΟC until used.

Measuring of infliximab and anti-infliximab 
antibodies

The concentration of infliximab was measured by 
using infliximab (Remicade®) pharmacokinetic ELISA 
Kit (catalogue number: MBS378007, MyBioSource, 
USA). The limit of detection as 0.78 ng/mL. For 
qualitative/quantitative determination of antibody 
against infliximab in serum, anti-infliximab (Remicade®) 
ELISA Kit (catalogue number: ab237656, Abcam, UK.) 
was used. This assay was sensitive to 15 ng/mL.

The sandwich enzyme-linked immunosorbent assay 
(ELISA) procedure technique was done according to 
the instructions supplied with the kits. The ELISA 
plate reader was programmed to obtain absorbance, 

concentration and the corresponding curve of the data 
automatically. The resultant infliximab concentrations 
of the sample were the actual concentrations of the target 
protein in the sample. The obtained concentrations were 
classified into two groups, < 3 μg/mL considered as 
unsatisfactory trough level, and ≥ 3 μg/mL considered 
as satisfactory trough level of infliximab.18

The obtained anti-infliximab antibodies 
concentrations of the samples were multiplied by an 
appropriate dilution factor to get the actual concentration 
of the target protein in the sample. For qualitative 
interpretation of the data, the kit protocol considered 
“Sample OD450/650/ Zero Standard (S5) OD450/650” 
< 3, this sample is negative for the presence of anti-
infliximab antibodies. When “Sample OD450/650/ Zero 
Standard (S5) OD450/650” ≥ 3, this sample is positive. 

Data Analysis

Statistical analysis was done using SPSS software 
(version 24). Data description included the mean, 
standard deviation (SD), frequency and percentage (%). 
The significance level was set at ≤ 0.05 for all analyses 
using Pearson’s Chi-Square test. 

Results and Discussion

This is the first time in Duhok, Iraq both anti-
infliximab antibodies and infliximab concentrations are 
measured in patients with IMIDs. The results of anti-
infliximab antibodies and infliximab concentrations, as 
presented in table 1, show 19 (61.3%) of the patients 
had significant (positive) anti-infliximab antibodies, and 
12 (38.7%) of them did not have significant (negative) 
anti-infliximab antibodies. The majority of patients, 25 
(80.6%) had an unsatisfactory infliximab concentration 
(< 3μg/mL) and six (19.4%) patients had satisfactory 
infliximab concentrations (≥ 3μg/mL). The related 
curves for infliximab concentrations and anti-infliximab 
antibodies are shown in figures 1 and 2.  
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Table (1): The results of infliximab drug concentration and anti-infliximab antibody level among the 
individuals in the control group, n=10 and among the examined patient, n=31.

Items Freq.(%)

Control group, n=10

Age (year)* (33.6±14.17 year)

Gender

Male

Female

4 (40%)

6 (60%)

Anti-infliximab antibody
Positive

Negative

0 (0.0%)

10 (100.0%)

Infliximab concentration level 
<3 µg/mL unsatisfactory

≥3 µg/mL, satisfactory
10 (100.0)

0 (0.0%)

Patient group, n=31

Age (years)* (38.81±10.74 year)

Gender

Male

Female

20 (64.5%)

11 (35.5%)

Anti-infliximab antibody
Negative

Positive

12 (38.7%)

19 (61.3%)

For n=17, Conc.= 1.23 (±1 µg/mL)

Infliximab concentration level
<3 µg/mL, unsatisfactory

≥3 µg/mL, satisfactory

25 (80.6%)

6 (19.4%)

For n=6, Conc.= 3.97 (±0.99 µg/mL)

*Values are expressed as mean± standard deviation. 

Freq.= frequency, %= percentage, n= patient number, Conc.= concentration
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  Figure 1: Measurement of infliximab (INF) concentration
 

  

Figure 2: Measurement of anti-infliximab (anti-INF) antibodies concentration. 
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Usually, anti-drug antibodies are developed in 
up to one-third of patients using biological drugs.8 As 
reported in previous studies, infliximab has the highest 
rate of anti-drug antibodies formation among tumor 
necrosis factor inhibitor drugs.19 The finding in the 
present study was that more than half of patients had 
positive anti-infliximab antibodies. A study conducted in 
Baghdad, Iraq in 2015 revealed that 70% of patients with 
rheumatoid arthritis had anti-infliximab antibodies.20 
Other studies showed different percentages that ranged 
between 11.7% to 48%.21,22,23 This variation in the 
reported percentages of anti-drug antibodies among the 
studies could be due to the presence of several factors 
that affect the detection of these antibodies such as the 
techniques used.19,24 

Several factors may have an effect on the 
immunogenicity of biological drugs such as factors 
related to the treatment; dose, route and duration of 
administration of the biological drugs and whether they 
are continuous or intermittent.5,8,19 In addition to the 
time of blood sampling and time of detection of anti-drug 
antibodies from the onset of treatment, factors related to 
the patient including the treated disease and the genetic 
ability of the patients.5,8,19 More than one of these factors 
could have existed in the present study and may have an 
effect on the development of anti-infliximab antibodies.

As shown in table 1, an interesting finding in this 
study is the presence of a significant association (p < 

0.05) between positive and negative anti-infliximab 
antibodies with the duration of disease. More than half of 
patients (52.6%) with positive anti-infliximab antibodies 
had disease duration of less than 10 years. This is in 
contrast to what was reported by another study that 
found the presence of anti-drug antibodies associated 
with longer duration of disease.25 The existence of 
anti-drug antibodies in patients with shorter duration 
of the disease could be due to the presence of highly 
active inflammatory disease at the beginning of the 
treatment, and this makes those patients more in favor 
of early treatment with biological drugs.25 Increased 
consumption of tumor necrosis factor inhibitor drugs by 
a high level of disease activity favors the possibility of 
developing antibodies to infliximab.8

The Chi-square test, in table 2, did not show any 
significant association (p > 0.05) between the occurrence 
of anti-infliximab antibodies and other patients-related 
factors that affect the existence of these antibodies. 
However, more than half (57.9%) of anti-infliximab 
antibodies positive patients aged were £ 40 years and 
63.2% of anti-infliximab antibodies positive patients 
were males. Regarding the age and gender of patients 
and occurrence of anti-infliximab antibodies, the 
absence of significant association is similar to what was 
reported by other studies.20,25 Strand et al.19 reported in 
their systematic review that gender may have an effect 
on immunogenicity, but no enough evidences were 
available for further evaluation. 
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Table (2): The association between positive and negative anti-infliximab antibodies with the patients-
related factors, n=31.

Variables

Positive
anti-infliximab 

antibodies 
19 (61.3%)

Negative
anti-infliximab 

antibodies 
12 (38.7%)

Test of significance

χ2 (d.f.) p-value

Age (years)

≤40
>40

11 (57.9%)

8 (42.1%)

8 (66.7%)

4 (33.3%)

0.239 (1) 0.625

Gender

Male

Female

12 (63.2%)

7 (36.8%)

8 (66.7%)

4 (33.3%)

0.040 (1) 0.842

Diagnosis

Rheumatoid arthritis Ankylosing 
spondylitis

Others*

4 (21.0%)

9 (47.4%)

6 (31.6%)

 1 (8.3%)

4 (33.3%)

7 (58.3%)

2.339 (2) 0.311

Disease activity Status

Remission/low

Moderate/high

8 (42.1%)

11 (57.9%)

4 (33.3%)

8 (66.7%)

0.239 (1) 0.625

Duration of disease 

<10 years

≥10 years
10 (52.6%)

9 (47.4%)

11 (91.7%)

1 (8.3%)

5.128 (1) 0.024

ESR

High

Low

14 (73.7%)

5 (26.3%)

10 (83.3%)

2 (16.7%)

0.392 (1) 0.531

CRP

Positive

Negative

11 (57.9%)

8 (42.1%)

5 (41.7%)

7 (58.3%)

0.776 (1) 0.379

n=patient number, χ 2= chi-square test, d.f.= degree of freedom, ESR= erythrocyte sedimentation rate, CRP= C-reactive 
protein. 

*Others: non-specific spondyloarthritis, seronegative arthritis, psoriatic arthritis, Crohn’s disease, ulcerative colitis and 
enteropathic arthritis.

Percent (%) within positive and negative anti-infliximab antibodies.
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Nearly half (47.4%) of anti-infliximab antibodies 
positive patients had ankylosing spondylitis, whereas 
31.6% of patients who had antibodies to infliximab 
presented with other clinical conditions; non-specific 
spondyloarthropathies, seronegative arthritis, Crohn’s 
disease, ulcerative colitis, and enteropathic arthritis. The 
presence of these antibodies indicates that any treated 
patients with infliximab can develop antibodies without 
relation to a specific disease.8 The only discrepancy 
was in the percentage of anti-drug antibodies, which 
may have been affected by using conventional synthetic 
disease-modifying anti-rheumatic drugs in the disease 
treatment.19

Disease activity status of the included patients was 
the results of PAS-II, CDAI and PMS as suitable for their 
clinical conditions. More than half (57.9%) of patients 
with positive anti-infliximab antibodies had moderate/
high disease activity status. The absence of significant 
association made it similar to other findings22 which 
contributed such an effect to the study design. With the 
cross-sectional study, there was only a single assessment 
of efficacy and health outcome analysis without follow 
up over time23 similar to our study design. Other reasons 
could be due to the type of detection methods used or 
the time at which the sample was collected.23 However, 
a significant association between an increase in disease 
activity and the presence of anti-infliximab antibodies 
was reported by several other studies.21,24,26 The 
presence of anti-drug antibodies could be the reason for 
unresponsiveness to treatment.23

The majority of patients with anti-infliximab 
antibodies had a high result of both ESR 73.7% and CRP 
57.9%. Although non-significantly associated with the 
occurrence of anti-infliximab antibodies, the presence of 
this high level of both parameters could be due to the 
presence of anti-drug antibodies which may increase the 
markers of inflammation.22 Unlike to the present study, 
several studies reported a significant association between 
occurrence of anti-infliximab antibodies and ESR, CRP 
levels.21,22 Another study reported that the presence of 
anti-infliximab antibodies can have a positive correlation 
with CRP levels, not with ESR levels, this may lead to 
confusion about which inflammatory markers reflecting 
the non-responsiveness to biological therapy more 
precisely.23

There was no significant association (p > 0.05) 
between the occurrence of anti-infliximab antibodies and 
treatment-related factors (Table 3). The data show 73.7% 
of patients with positive anti-infliximab antibodies had 
unsatisfactory concentrations of infliximab, whereas 
26.3% had a satisfactory concentration of infliximab. 
This can be due to presence of anti-infliximab antibodies 
that induce infliximab clearance from the circulation, 
which may have an association with the absence or 
decrease response to biological drugs.20,23,27 However, 
a significant association existed between the presence 
of anti-infliximab antibodies and low infliximab 
concentration in other reports.22,27 
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Table (3): The association between positive and negative anti-infliximab antibodies with treatment-related 
factors, n=31.

Variables

Positive 
anti-infliximab 

antibodies 
19 (61.3%)

Negative 
anti-infliximab 

antibodies 
12 (38.7%)

Test of significance

χ2 (d.f.) p-value

Concentration level of infliximab
<3 µg/mL, unsatisfactory

≥3 µg/mL, satisfactory

 

14 (73.7%)

5 (26.3%)

 

11 (91.7%)

1 (8.3%)

1.524 (1) 0.217

Duration of using infliximab
≥ 4 years
< 4 years

12 (63.2%)

7 (36.8%)

4 (33.3%)

8 (66.7%)

2.620 (1) 0.106

Ability to buy infliximab
Yes, sometimes

No

5 (26.3%)

14 (73.7%)

4 (33.3%)

8 (66.7%)

0.176 (1) 0.675

Currently used methotrexate

Used 

Not used

4 (21.1%)

15 (78.9%)

2 (16.7%)

10 (83.3%)

0.091 (1) 0.763

Currently used other csDMARDs 

Used 

Not used

 

6 (31.6%)

13 (68.4%)

 

4 (33.3%)

8 (66.7%)

0.010 (1) 0.919

n=patient number, χ2= chi-square test, d.f.= degree of freedom, csDMARDs= conventional synthetic disease-modifying anti-
rheumatic drugs.

Percent (%) within positive and negative anti-infliximab antibodies.

Due to difficulties that may occur when detecting 
anti-drug antibodies, there is a preference to monitor 
serum trough concentration of the drug. Then making 
a decision based on the results; in case of sufficient 
serum level of biological drugs with the absence of 
response, changing to another class of biological drugs 
can be helpful.8 In the absence of sufficient drug level, 
the reason can be either low drug dose or development 
of anti-drug antibodies.8 So the options available in this 
case are either by using a higher dose or changing the 
frequency of administration while keeping on the same 
biological drugs or using other biological drugs.8 There 
is a variation in the clinical response regarding infliximab 
dose increment, as some patients show a good response 
to increasing doses of infliximab, whereas others do not, 
and instead can be at increased risk of developing an 

infusion-related reaction.24

Another reason for presence of unsatisfactory level 
of infliximab can be due to irregular infliximab intake 
by our patients in the present study. This is because 
the Center was unable to provide the biological drugs 
regularly and the limited ability of patients to buy these 
drugs regularly. The existence of a high percentage 
(73.7%) of patients with positive anti-infliximab 
antibodies had limited ability to buy biological drugs 
in this study might have an effect on the incidence of 
anti-infliximab antibodies. Furthermore, the presence 
of anti-infliximab antibodies may be either transient or 
sustained. The sustained anti-infliximab antibodies are 
related at a higher rate of halting drug intake, because of 
the absence of response or occurrence of hypersensitivity 
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reaction.13

Most of patients (63.2%) with positive anti-
infliximab antibodies were using infliximab for more 
than 4 years. The absence of a significant association 
between the duration of using infliximab and the 
occurrence of anti-infliximab antibodies, was similar 
to another study.25 The presence of a high percentage 
of patients with positive anti-infliximab antibodies 
could be attributed to the use of infliximab for a long 
period as found in the present study, in contrast to the 
results of others.22 Mainly the development of anti-
infliximab antibodies occurs in the first 4 months of 
starting the treatment.24 This can be delayed with any 
initial increase of infliximab concentration since anti-
infliximab antibodies can be detected when the immune 
system makes enough antibodies to counteract the 
concentration of infliximab.24 The process of developing 
the immune response towards infliximab is gradual and 
may be changed over time, as continuous treatment with 
infliximab results in either induction of immune tolerance 
or stimulation of the additional antibody formation.24

Less than one-third of patients with positive anti-
infliximab antibodies were using methotrexate or 
other conventional synthetic disease-modifying anti-
rheumatic drugs 21.1% and 31.6% respectively. The 
absence of significant association is similar to other 
reports,21,25 which explain the absence of this association 
due to the small number of patients with positive anti-
infliximab antibodies. Another study found a significant 
association between using conventional synthetic 
disease-modifying anti-rheumatic drugs, particularly 
methotrexate, and the occurrence of anti-infliximab 
antibodies.26 Notably, methotrexate has an effect on 
the development of anti-infliximab antibodies because 
of its both immunosuppressant and anti-inflammatory 
effects,24,25 as there is a tendency to decrease the 
development of anti-infliximab antibodies by using 
methotrexate. A similar effect can be seen with the 
administration of steroids prior to infliximab infusion 
or using other conventional synthetic disease-modifying 
anti-rheumatic drugs.13 But methotrexate was found 
to be more effective than other conventional synthetic 
disease-modifying anti-rheumatic drugs to prevent the 
formation of anti-drug antibodies.21

Early detection of serum drug levels that is the 

therapeutic drug monitoring and/or detection for the 
presence of anti-drug antibodies with routine clinical 
assessment is essential.13,18,23 As it will help in achieving 
a better clinical outcome, economical benefit and will 
assist the physician in individualization rather than 
depending on blindly optimizing therapy.13,18,23

The absence of persistence to any undergoing 
therapeutic regimen will expose patients to a high risk 
of disease recurrence and even failure of treatment. 
Particularly with biological drugs treatment where 
their success rate depends on long-term medication 
adherence.28 Non-adherences can exhaust the health-
care system greatly.28

The main limitations of the study were unavailability 
of biological drugs regularly at the Center which affected 
the number of samples which in turn influenced the 
existence of significant association. 

Conclusions and Recommendations 

More than half of patients on infliximab treatment 
had antibodies to infliximab. Shorter duration of disease 
was significantly associated with existence of these 
antibodies. Most of the patients with antibodies to 
infliximab had unsatisfactory infliximab level and were 
not using any conventional synthetic disease-modifying 
anti-rheumatic drugs. These drugs are essential to 
reduce the possibility of developing the antibodies to 
infliximab. Regular checking for the existence of anti-
drug antibodies or measuring the concentration of 
biological drugs, particularly infliximab is necessary to 
individualize the treatment. Further efforts should be 
made to provide biological drugs regularly. 
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Abstract 

Background: it has been always a challenge to differentiate keratoacanthoma (KA) from squamous cell 
carcinoma (SCC) and trichoepithelioma (TE) from Basal Cell Carcinoma (BCC). K-i67, a nuclear marker, is 
a protein whose expression is strictly related to cell proliferation. Therefore, this can be used as an excellent 
proliferative marker to differentiate between benign and malignant skin lesions.

Aim of the Current Study: this study was conducted to investigate the quantitative differences in nuclear 
expression of the proliferative index (Ki-67) in SCC, KA, BCC and TE.

Materials and Methods: A cross-sectional study enrolling 65 patients selected from private dermatological 
outpatients clinics at Ibn-Sina Teaching Hospital, Mosul, Iraq diagnosed clinically by dermatologists as 
BCC, SCC, KA, and TE during the period from Jan 2019- Jan 2020. Their biopsies were sent for routine 
histopathological study and additional Immunohistochemical staining using a Ki-67 marker. 

Results: Ki- 67 expression was seen in all cases ranging in intensity between 3-70%. Moderate expression 
was noticed in (79%) of BCC cases whereas (43%) of well-differentiated SCC cases had mild expression. 
Quite the reverse, the intensity of Ki-67 immunostaining ranged from 1-20% and 1-5% in KA and TE 
respectively.

Conclusion: Ki-67 can be used as a significant biological marker to differentiate between benignity and 
malignancy of overlapping 
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Introduction 

Skin tumors are considered as one of the common 
tumors, particularly in fair-skinned Despite the fact that 
its global incidence is increasing, the mortality rate has 
been stable or even decreasing (1). Predisposing factors 
include long exposure to UV radiation or sunlight, 
depletion of ozone level, increased life expectancy, 

immune suppression, and some genetics (2). The 
most common non-melanotic skin cancers is Basal 
Cell Carcinoma (BCC) followed by Squamous Cell 
Carcinoma (SCC) (3). These tumors are rarely fatal, 
nevertheless, complex and disfiguring surgery is often 
required affecting the quality of life of the patients. 
Although benign skin lesions can be differentiated 
from potentially malignant ones based on history and 
clinical examination, it could often be challenging 
unless a biopsy is taken for diagnostic accuracy. Of 
these lesions, Keratoacanthomas (KA) is a tumor that 
initiates in the pilo-sebaceous glands in areas with hairy 
skin (4). Clinically and pathologically KA mimics SCC 
especially in the face. Therefore, KA is often difficult 
to differentiate from SCC (5,6). Basal cell carcinoma 
is a locally malignant but mostly curable tumor 
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when diagnosed and treated early. On the other hand, 
Trichoepithelioma (TE), a benign hair follicle tumor, 
resembles BCC clinically and Histopathologically 
creating a diagnostic challenge (7). 

Given the aforementioned challenges, 
immunostaining of certain antigens could be a valuable 
diagnostic tool, e.g, desmoglein 1 and 2 (8), P16 expression 
(9), P53, and PCNA (10), S100 and P63 (11), P21 (12) and 
others. However, no study yielded a definitive and 
reliable marker yet. New biomarkers are continuously 
emerging, among these, a protein termed as “Ki-67” 
whose expression is strictly related to cell proliferation, 
can be used as an excellent marker to reflect the growth 
fraction and prognosis in certain tumors. This antigen is 
usually expressed in the nuclei of proliferating cells in all 
stages (G1, S, G2) but absent in resting (G0) stage thus 
can be utilized to reflect the proliferation potentiality of 
tumor cells (13–15). To the best of our knowledge, this is 
the first study investigating the nuclear expression of Ki-
67 in each of SCC, KA, BCC, and TE.

Materials and Methods

Case selection: A cross-sectional study enrolling 65 
patients selected from private dermatological outpatients 
clinics at Ibn-Sina Teaching Hospital, Mosul, Iraq 
diagnosed clinically as BCC, SCC, KA, and TE during 
the period from Jan 2019- Jan 2020. Data collected 

includes the patients’ demographics, duration, shape, 
location, diameter, and distribution of the lesions. Their 
excisional biopsies were sent for histopathological study 
to confirm the clinical diagnosis.

Ethical approval: This study was ethically approved 
by Ethics Committee of Mosul Medical University. 
Permissions were obtained from all participants before 
taking photos of their lesions and were informed that 
the photos of their lesions are going to be displayed in a 
research study.

Slide staining: The paraffin-embedded tissue blocks 
were sectioned, stained with hematoxylin and eosin. 
Other slices were stained immunohistochemically using 
mice antihuman antibodies against Ki-67 antigen (clone 
MIB-1, Dako Denmark, A/S). Only nuclear staining by 
Ki-67 was considered positive.

 Slide Evaluation: The slide interpretation 
was done by two pathologists. The Ki-67 index was 
expressed as the percentage of positively stained cells 
in ten high power fields in the scored area (Figure1, A 
, B). The Cutoff point for negative Ki-67 staining was 
taken as ≤ 5%. The percentage of staining was scored as 
mild when 6-20% of tumor cells were stained, moderate 
between 21-50%, or intense when >50% tumor cells 
were stained (16). 

Figure 1. (A) Immunohistochemical staining showing Ki-67 expression in basal layer of the overlying skin, 
and in areas with squamous cell carcinoma. Ki-67 mainly expressed in the nuclei of squamous cells around 
squamous eddies(100X). In (B) ki-67 is more intensely expressed in higher grade SCC and less stained in 

squamoid eddies (200X).
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Statistical Analysis: The statistical analysis was 
done using (SPSS) 10 software [ANOVA comparison 
test]. P-value ≤ 0.05 was considered significant.

Results

Out of 65 cases, 37 were females and 28 were 
males. The initial clinical diagnosis of these specimens 
by dermatologists were (33) cases with BCC, (21) with 
SCC, (5) KA, and (6) TE. The majority of lesions 61 

(93.8%) were located in the head and neck (Table 1). 
Ki- 67 expression was seen in all cases ranging between 
3-70%. This study demonstrated that the majority of 
KA cases (60%) were marginally positive for Ki-67 
immunostaining with 2 negative remaining specimens 
(Figure2, A). Furthermore, 9 (42.85%) samples of well-
differentiated SCC expressed mild positivity of Ki-
67, whereas high expression (i.e.more than 70%) was 
displayed in 7 poorly differentiated SCC sufferers (31%) 
(Figure2, B).  

Figure 2. (A) Demonstrating the nuclear Ki-67 expression in 7% of keratoacanthoma(KA) cells (100X). (B) 
Demonstrating the nuclear Ki-67 expression in 20% of well differentiated squamous cell carcinoma(SCC) 

(200X)).

Moreover, in BCC, moderate Ki-67 expression was 
noticed in more than three-quarters of cases (78.78%) 
(Figure3, A,B). This is opposite to TE patients where all 
of the specimens were below the cutoff point (Figure3, 
C, D). To summarise, there is a significant difference 
in Ki-67 staining intensity between BCC, SCC, KA, 

and TE with high proliferative rate in malignant tumors 
particularly those with high-grade differentiation (Table 
2). Additionally, there is a strong correlation between 
size of the lesion and intensity of Ki-67 expression in 
cases of SCC and BCC (Table 3).  
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Figure 3. Demonstrating the nuclear Ki67 expression in 50% of Basal cell carcinoma ( BCC) cells (100X) in 
(A) and (200X) in (B). (C) showing the expression of Ki67 in 5% of Trichoepithelioma(TE) cells(100X) in (C) 

and (200X) in (D)  

 Table(1): Frequency of different locations of BCC, SCC, KA and TE.

Type of skin 
lesion

face nose eyelid ear neck hand total

BCC 17 12 1 2 0 1 33

SCC 9 6 1 1 3 1 21

KA 2 1 0 0 0 2 5

TE 3 0 3 0 0 0 6

TOTAL 31 19 5 3 3 4 65

BCC, Basal cell carcinoma; SCC, Squamous cell carcinoma; KA, Keratoacanthoma; TE, Tricoepithelioma. 
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Table(2): Histochemical expression of Ki-67 in different skin lesions [n (%)]

Type of skin 
lesion

KI 67(1-5)%
(negative)

Ki 67 (6-20)%
(mild)

Ki67(21-50)%
(moderate)

Ki67(>50)%
(intense)

TOTAL P value

no. % no. % no. % no. % no. %

.038*

BCC 0 0 6 18.2 26 78.78 1 3 33 50.7

TE 6 100 0 0 0 0 0 0 6 9.23

SCC 0 0 9 42.85 5 23.8 7 33.33 21 32.3

KA 2 40 3 60 0 0 0 0 5 7.69

TOTAL 8 18 31 8 65

BCC, Basal cell carcinoma; TE, Tricoepithelioma; SCC, Squamous cell carcinoma; KA, Keratoacanthoma; 

* P<0.05 significant. 

Table (3): Correlation Ki-67 immunoexpression with the size of BCC and SCC lesions.

Type of skin 
lesion(mm)

Ki-67 (6-20)% Ki-67(21-50)% Ki-67(>50)% TOTAL P-value

BCC<20 4 5 1 10

<0.000**

BCC>20 2 21 0 23

SCC<20 7 3 1 11

SCC>20 2 2 6 10

BCC, Basal cell carcinoma; SCC, Squamous cell carcinoma. 

** P<0.01 highly significant. 

Discussion 

Overdiagnosis of certain cutaneous lesions may 
result in a false rise in the incidence of skin cancers 
and could end in unnecessary treatments (17). On the 
contrary, sometimes cases diagnosed initially as benign 
may later exhibit aggressive behavior and metastasize. 
In the current study, BCC was the most common non-
melanotic skin cancer (50.7%) followed by SCC (32.3%). 
The most common location of these skin lesions was in 
the head and neck region 61(93.8%). These findings 

are in correspondence with worldwide reports (18,19). 
To the best of our knowledge, few studies investigated 
the efficacy of Ki-67 in distinguishing KA from well-
differentiated SCC, others differentiated TE from BCC. 
However, this is the only study that evaluated the role of 
Ki67 in differentiating these overlapping lesions in order 
to minimize the pitfalls and confusion in diagnosis and 
management. Results showed that Ki-67 expression in 
SCC was extremely higher than in KA. Although KAs 
grow faster than most of SCCs. This could be explained 
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by the fact that KA tumor cells were sometimes biopsied 
during the resolving (regression) phase of its cycle when 
the lesion shows low Ki-67 expression. This finding 
comes to an agreement with other studies reporting the 
proliferative index of Ki-67 in SCCs is higher than that 
of KAs (6). However, Kerschmann et al. analyzed the 
proliferative index of Ki-67 in KA and SCC and found 
no clear-cut distinction with both KA and SCC to be 
considered as one spectrum (20). This could be explained 
by the difference in sample size or method used to score 
Ki-67 expression.

Similarly, the intensity and extend of Ki-67 
expression in BCC was found to be different from 
that in TE where most BCC cases showed moderate 
expression of Ki67 whereas, all 5 cases of TE were 
<5% stained i.e. below cutoff point. In 2010, Roy et al., 
also described the pattern of Ki-67 staining which was 
much less expressed in TE than in BCC (21). The high 
intensity of nuclear stain for Ki-67 in BCC cases may 
reflect the significant capacity of the tumor to proliferate 
compared to the low growth potential of TE. Kamar 
et al. and Abdelsayed et al. stated the same outcomes 
(22,23). Recently in 2019, research done by Khodaeiani 
et al. stated that the expression rate of Ki-67 was high 
in BCCs and SCCs (57.33%) and (47.70%) respectively 
versus (37.5%) in KAs and (0.0%) in TEs (24). On the 
other hand, comparing growth proliferative rate of SCC 
with BCC, the results showed that BCC cases stained 
more intensely compared to mild or moderate staining 
in SCC despite the latter develops more aggressively 
than BCC. This could be attributed to the high rate of 
apoptosis in BCC rendering the lesion with limited 
expansion capacity in spite of its high proliferative rate. 
Moreover, this could relate to the fact that Ki-67 stains 
the nuclei of proliferating cells in all states except the 
resting stage. Meanwhile, the evaluation of the malignant 
potential takes place by calculating the mitotic index of 
the cells within the M phase only, therefore, Ki-67 is 
a better indicator of cell proliferation (25–27). Finally, 
Ki-67 expression was directly proportional to the 
degree of differentiation of SCC tumors which goes in 
correspondence with the results reported by Bonhin and 
Al-Sedar et al. (27,28). 

Recommendations: This article suggests the 
followings: 

· More specific markers for accurately 
distinguishing overlapping skin lesions are needed. 

· A larger sample size is recommended. 

· Applying a slide scanner for more accurate 
evaluation of Ki-67 expression than manual counting of 
positively stained cells. 

· Complete surgical excision with safety margins 
should be done particularly in non-regressing and 
continuously growing lesions.

Conclusion

This study confirms that the intensity of Ki-
67 immunostaining can have a significant value in 
differentiating KA from SCC and TE from BCC. 
Additionally, Ki-67 can be considered as a proliferative 
index to determine the malignant potential of the lesion. 
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Abstract

Background & Objective: Pediatric hydronephrosis may correspond to very different clinical situations, 
ranging from fully benign reversible dilatation to severe obstructive nephropathy lead to end-stage renal 
disease. We aim to know profile of paediatric hydronephrosis in our hospital in order to give better treatment 
for patients.

Materials & Methods: Total of 51 paediatric patients ≤17 years between January 2012–December 2017, 
diagnosed to have pediatric hydronephrosis, were included in study. Data from single-center medical records 
were collected into profile followed with comparative analysis.

Results: Most of patients were boys (70.5%), average age was 61.4 months-old ranged from 0 to 180 
months-old. Etiology of pediatric hydronephrosis were found UPJ Stenosis (37.35%), VUR (29.41%), 
stone (7.8%), abdominal tumor (5.8%), complete double-system (5.4%), incomplete double-system (3.9%), 
PUV (1.9%), and phimosis (3.9%). In location parameter, we found bilateral hydronephrosis head major 
count on data (43,14%), followed by left-side (35.29%), and lastly by right-side (21,57%). Severity of 
hydronephrosis of patients were 4th (62.74%), 3rd (15.68%), 2nd (13.73%), and 1st degree (7.8%). Study 
found significant difference between whether operative or non-operative treatment compared to single or 
both hydronephrosis and age (p<0.05 each). Data showed there was significant difference between prenatal 
care choices (midwife vs OBG) compared to degree of hydronephrosis of patient diagnosed for pediatric 
hydronephrosis (p <0.0001).

Conclusion. Most of patients were boys, aged 0 to 180 months-old. UPJ Stenosis was most common cause 
of pediatric hydronephrosis, and it involved both side of kidneys. Fourth grade of hydronephrosis were most 
common presentation. We found patients came to OBG for prenatal care had lower incidence of more severe 
clinical appearance of hydronephrosis. Age difference and bilateral hydronephrosis had more tendency for 
operative management

Keywords: Profile pediatric hydronephrosis, UPJ Stenosis, Grade of Hydronephrosis  
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Introduction

Hydronephrosis (HN) is a pathological condition 
where renal pelvis and calyces dilate due to urine reflux 

or stagnation. HN in pediatric patients were found 
in about 1-5% of all births, of which 41-88% consist 
of temporary or clinical HN and physiological HN. 
Ureteropelvic junction obstruction-related HN (UPJO) 
is the most common variant, occurring in 10-30%.1

The intersection between the kidney and ureter is 
known as the ureteropelvic junction (UPJ). Dysfunction 
in this part of urinary tract is suspected to be responsible 
for most urology referral, for pediatric and also adults. 
UPJ disease (UPJD) is often regarded as an obstruction, 
but nowadays a true obstruction is rarely observed. The 
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more accurate description for UPJD is an abnormal 
flow of urine from renal pelvis to ureter resulting in a 
gradual and progressive destruction to the kidney. Using 
an ultrasound scan (USS), physicians commonly found 
hydronephrosis, which means renal pelvic dilation, 
which is often related to calyceal dilation, but rarely a 
ureter dilation in isolated UPJD.2

In certain pediatric patients, ultrasound, VCUG, 
excretory urography, renogram, and functional MR 
urography were the most powerful diagnostic imaging 
techniques to evaluate urinary tract dilation. However, 
there were still many questions regarding the ideal 
strategy to distinguish between pediatric patients who 
would benefit from complete examination and pediatric 
patients who had benign lesion that did not need much of 
these imaging techniques.3

Due to the clinical significance and potential risk 
of long term complication, such as UTI and chronic 
kidney disease,4 this study aims to describe pediatric 
hydronephrosis patients visiting Saiful Anwar Hospital.  

This study attempts to determine hydronephrosis 
causes and the frequency of diagnosis for hydronephrosis, 
and also the complication occurring in the studied 
population. 

Material & Methods

This study is a descriptive and cross-sectional study 
to determine the spectrum of patients with hydronephrosis 
in pediatric population and the correlation between 
hydronephrosis degree and conservative or surgical 
management.

Population for this study included all pediatric 
patients with hydronephrosis in Saiful Anwar General 
Hospital Malang from January 2018 to March 2020.

Population for this study included all pediatric 
patients with hydronephrosis visiting the emergency unit 
in Saiful Anwar General Hospital or Urology Outpatient 
Clinic from January 2018 to March 2020.

The inclusion criteria were (1) all pediatric patients 
who visited the Emergency Unit in Saiful Anwar 

General Hospital or Urology Outpatient Clinic and were 
diagnosed with hydronephrosis, (2) patients or guardian/
parents of underaged patients agreed to be enrolled in the 
study. The exclusion criteria were (1) unclear follow-ups, 
(2) incomplete data, (3) patients or the guardian/parents 
of underaged patients who refused to be enrolled in the 
study. Free variable in this study included age, gender, 
degree of hydronephrosis, etiology, therapy, history of 
antenatal care, evaluation of the involved kidney side. 
Dependent variable in this study included the correlation 
between the degree of hydronephrosis with conservative 
or surgical management. Hydronephrosis in this study is 
defined as a pathological condition where renal pelvic 
and calyces dilated due to urinary reflux or stagnation. 
The procedure in this study consisted of data collection 
from (electrical and physical) medical records of 
pediatric patients with hydronephrosis visiting Saiful 
Anwar General Hospital from January 2018 to March 
2020, sample selection by using the inclusion criteria, 
and data processing with SPSS 20 for Mac.

This study was conducted in Saiful Anwar General 
Hospital Malang by using patients’ medical records 
from January 2018 to March 2020.

Data analysis was performed using SPSS for Mac 
ver. 20.0. Data analysis used Chi-Square hypothesis test. 

Result

Fifty-one pediatric patients with hydronephrosis was 
recorded throughout January 2018 to March 2020. All 
patients enrolled in the study have fulfilled the inclusion 
and exclusion criteria. Characteristics of the patients 
were presented in Table 3. There were 36 boys (70.6%) 
and 15 girls (29.4%) in this study. The mean age was 
61.41 months. Degree of hydronephrosis at first visit to 
hospital varied from grade 1 (7.8%), grade 2 (13.7%), 
grade 3 (15.7%), and grade 4 (62.7%). The kidneys 
affected were left kidney in 35.3% of the patients, right 
kidney in 21.6%, and bilateral in 43.1% of the patients in 
this study. Antenatal care in this study consisted of visits 
to obstetrician (21.6%) and midwives (78.4%). 
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Table 1. General characteristics of patients with hydronephrosis.

Characteristics n %

Sex

Boys 36 70.6

Girls 15 29.4

Age

Neonate (0-1 months) 1 2.1

Infant (1-12 months) 6 11.7

Child (>12 months) 44 86.2

Age 

Mean (SD)
61.41(52.97)

Grade of Hydro-nephrosis

Grade 1 4 7.8 

Grade 2 7 13.7

Grade 3 8 15.7

Grade 4 32 62.7

Etiology

UPJ Stenosis 19 37.3

VUR 15 29.4

Stone 4 7.8

Complete Double System 3 5.9

PUV 1 2

UVJ Stenosis 2 3.9

Abdominal Tumor 3 5.9

Incomplete Double System 2 3.9

Phimosis 2 3.9

Management

Percutaneous nephrostomy 12 23.5

Pyeloplasty 8 15.7

Clean Intermittent Catheterization 14 27.5

PCNL 1 2
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Hemiuretero-nephrectomy 1 2

Conservative therapy 4 7.8

CAPD 1 2

Neo-implantation 4 7.8

DJ Stent Insertion 2 3.9

URS 2 3.9

Circumcision 2 3.9

Kidney side affected

Left 18 35.3

Right 11 21.6

Bilateral 22 43.1

Antenatal care

Obstetrician 11 21.6

Midwives 40 78.4

Hydronephrosis involvement

Unilateral 3 non-surgical, 26 surgical

Bilateral 15 non-surgical, 7 surgical

Comparative analysis on correlation between the location of hydronephrosis and hydronephrosis management, 
along with correlation between degree of hydronephrosis and conservative or surgical management was performed 
using Chi Square test.

Table 2. Chi Square analysis for variables tested with analytical test.

Variable P value

Location of hydronephrosis and hydronephrosis management 0.000

Degree of hydronephrosis and conservative vs surgery 0.779

Antenatal care and degree of hydronephrosis 0.993

Cont... Table 1. General characteristics of patients with hydronephrosis.

Discussion

Crucial steps in congenital hydronephrosis 
management rely on early diagnosis and evaluation of 
any pathological conditions leading up to congenital 
hydronephrosis. Hydronephrosis can be caused by 
an obstruction, due to urological and non-urological 
factors. Anatomical anomaly can occur in every level 

of urinary tract and can impact one or both sides of the 
kidney, although it most likely occurs where the embryo 
structure cleaved, such as ureteropelvic or vesicoureteral 
obstruction.5

In this study, the most common causes for 
hydronephrosis in pediatric population at Saiful Anwar 
Hospital were UPJ stenosis in up to 37.3% of the cases 
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and vesicoureteral reflux in up to 29.4%. Managements 
performed most frequent in this study were conservative 
management with CIC in 14 cases (27.5%) and 
percutaneous nephrostomy in 12 cases (23.5%). In 
the comparative analysis, it was concluded that the 
location of hydronephrosis was significantly related to 
management decision with P value = 0.000. Between 
antenatal care and degree of hydronephrosis, there were 
no significant effect found in those visiting obstetrician 
or midwives on the degree of hydronephrosis (P = 0.933).

The key to successful hydronephrosis management 
in pediatric patients relies on selection of appropriate 
patients and tailoring the treatment according to the 
etiology, but this condition posed many challenges 
in the decision-making process, which also takes 
vascular location into consideration and this may 
determine surgical or conservative management for the 
patient.6 In this study, there were no data for vascular 
location, so the surgical management was conducted by 
percutaneous nephrostomy. CIC was applied in patients 
with hydronephrosis occurring within the bladder to the 
urethra, and were resulting in successful outcomes.7 This 
showed that different location of hydronephrosis needed 
different management through appropriate etiological 
examination in this study.

Regarding the degree of hydronephrosis, the decision 
for conservative or surgical management was reviewed 
based on the severity of hydronephrosis. Theoretically, 
surgery will be performed in symptomatic obstruction 
and bilateral decrease of renal function as much as <40% 
and a decrease of >10% in follow-up examination, 
no improvement in drainage after diuretic therapy, 
increase of anterior renal pelvic diameter in USG or 
hydronephrosis grade 3 or 4 in pediatric hydronephrosis 
classification.8

Antenatal USG was not significant in determining 
the degree of nephrosis in this study, albeit being 
performed by midwives or even obstetricians. In a 
descriptive study by Putra, it was found that the ability 
to detect urological congenital defect with USG in West 
Java was still poor. USG examination still depended on 
clinical findings such as birthweight, gender, heart rate, 
placenta, and nuchal cord.9

Limitations of this study include the small number 
of subjects enrolled and the absence of post-management 

follow-up to identify clinical improvements. Other 
limitations included the low strength of this study and 
the failure to describe in more detail about whether there 
was any complications in the sub-analysis that could 
explain differences in management or decision making 
from the original condition. 

Conclusion

Hematuria This study has showed the spectrum of 
pediatric patients population with hydronephrosis in 
Saiful Anwar Hospital. Correlation between location 
of hydronephrosis and the management performed 
was significant in this study. Meanwhile, the degree 
of hydronephrosis was not significantly related with 
conservative or surgical management. Moreover, 
antenatal care visit was also not significantly related to 
the degree of hydronephrosis detected in this study.

As shown in this study, the amount of patients 
enrolled and classified as the low risk group was very 
low. This could be caused by patients often found visiting 
smaller healthcare facilities and were not referred to 
bigger facilities, such as our hospital. To overcome this 
issue, future studies should also be conducted at smaller 
healthcare facilities, where patients were recorded prior 
to referral. 
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Abstract 

Urinary tract infection (UTI) is defined as the presence of bacteria in urine along with symptoms of infection. 
UTIs occurs in 1.1% of girls and 1.4% of boys in the first year of life. The aim of the study was to assess 
the usefulness of measurement of pro-inflammatory interleukin (IL)-6 and IL -8 concentrations in the urine 
and serum of children with UTI. A total of Eighty serum sample and seventy tow urine sample have been 
collected from children with urinary tract infection, Their age ranged between 33days- 12 years old, fifty six 
children of the same age collected as controls .Urine and serum IL-6 and IL-8 concentrations of both groups 
were measured and compared. Urine and serum concentrations of IL -8 were significantly higher in children 
with UTI compared with controls group (P = 0.0001, P = 0.0002) respectively, while there was no significant 
different in urine and serum concentration of IL-6 of children with UTI and controls group(P = 0.1199 , P 
=0.572) respectively. The results demonstrate that IL-8 is a good biomarker for urinary tract infection, while 
IL-6 is not.

Key words: urinary tract infection, Interleukin-6, Interleukin-8. 

Introduction

 Urinary tract infection (UTI) is one of the most 
common bacterial infections in children and occurs 
in 1.1% of girls and 1.4% of boys in the first year of 
life. Urinary tract infection is responsible for 5% of 
all episodes of fever in infants(1,2). Disease sign and 
symptoms varied in different age groups. Therefore, the 
diagnosis of UTI in the neonate and young children needs 
more evaluation (3). Cytokines are small, soluble proteins 
produced by various cells in response to infections and 
inflammation. Interleukin (IL)-6 is a pro-inflammatory 
cytokine, the concentration of which increases in the 
early stage of bacterial infection(4). Interleukin-8 is a 
pro-inflammatory cytokine, which rises in response to 
IL-1 and tumor necrosis factor α (TNFα). Interleukin-8 
is a chemokine and causes migration of neutrophils to 
the place of inflammation, leading to pyuria in patients 
with UTI (5,6). Increased serum and urine concentrations 
of IL-6 and IL-8 were detected during the acute phase 
of UTI and in children in the UTI-free period with 
vesicoureteral reflux (VUR) and/or renal scars (RS)

(6,7). Potential targets are various biomarkers, which 
can be useful in diagnosis of UTI (8) . Unfortunately, 
previous results regarding IL-6 and IL-8 in serum and 
urine in children with UTI have been equivocal(9,10) . 
IL-6 is a new biomarker suggested for UTI diagnosis. 
Interleukins at first was known as leukocytic drive 
chemokine. Today, 35 subtype of interleukins are found 
to have a remarkable role in immunity response. IL-6 is 
a multifunction cytokine that has a role in differentiation 
and B cell maturation immunoglobulin and acute phase 
protein production, bone marrow stimulation, mesangial 
cell growth and macrophage monocyte phagocytic 
complex activation (11) .The diagnosis of UTI was based 
on clinical and laboratory criteria, including significant 
bacteriuria and leukocyturia . Urine and serum samples 
were collected for measurement of IL-6, IL-8. Cytokine 
levels were measured by enzyme-linked immunoassay 
(ELISA) kits(CUSABIO) . In last studies, IL-6 urine 
and blood level measurement were seemed to be helpful 
for UTI diagnosis and in someone useful differentiate 
Upper involvement from lower(12) . 

DOI Number: 10.37506/ijfmt.v15i3.15773
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Materials and Methods

 Hospital based, cross-sectional study has been 
carried out between November 2019 to March 2020 . 
A total of Eighty serum sample and seventy tow urine 
sample have been collected from children suffering from 
fever, dysuria , urgency and frequency. Their age ranged 
between 33days- 12 years old, fifty sex children of the 
same age collected as controls group, Control group 
patient selected from non-urinary tract diagnosis, which 
were from out and in-patients at Central Child Hospital 
in Baghdad city . Urine analysis, Urine culture was 
performs and a blood sample was also collected from 
the patients. For IL-6 and IL-8 evaluation, first we get 
about 5cc whole blood and then kept for 30 min in 25°C. 
After that centrifuged at 3500 rpm for15 min. serum 
was collected and frozen in -80°C. Urine specimens 
were centrifuged and stored at –80°C. After completing 
sample collection IL-6 and IL-8 measured by Elisa kit 
(CUSABIO, China), then standard curves were made to 

estimate the concentrations of the immune parameters. 
The Statistical Analysis System was used to show the 
effect of different factors in study parameters. t-test was 
used to significant compare between means in this study. 

Results 

 A total of 80 children included 27 (33.7%) boys 
and 53(66.2%) girls were enrolled in the study. Their 
age ranged between 33days- 12 years old, as well as fifty 
six children of the same age range as controls. 

 From 72 urine sample of patient with UTI, 41.6% 
[30/72] were positive in bacteriological culture while 
58.3% [42/72] were negative in bacteriological culture. 
Patients in this study were divided into four age groups, 
data from table (1) show that the highest rate of bacteria 
growth among children with UTI was found in the age 
group 6->9 years old constitute 43.33% [13/30] while 
the lowest rate was within the age group of 33 days->3 
years old which constitutes 16.66% [ 5/30] . 

Table(1): Distribution of Positive Urine Culture Among Children with UTI According to Age Groups.

Age group NO. Positive urine culture Percentage %

33days-˃3year 9 5 16.66

3-˃6year 19 6 20

6-˃9year 30 13 43.33

9-12year 33 6 20

Total 91 30 100

According to Vitek 2 diagnostic system bacterial isolates were Identified as following, the common isolate 
bacteria was E .coli which constitutes 60% [18/30] followed by P. mirabilis and K. pneumonia and S. epidermidis 

which constitutes 10% [3/30] , the lowest isolate bacteria was pseudomonas aeruginosa , Enterobacter and S.sciuri 
which constitutes about 3.33% [1/30],as shown in table (2).

Table( 2): Frequency of Bacterial Isolates

NO. Type of bacteria isolates Number Percentage%

1 E. coli 18 60%

2 Klebsiella pneumonia 3 10 %

3 Proteus mirabilus 3 10%

4 Enterobacter cloacae 1 3.33 %

5 Staphylococcus sciuri 1 3.33%

6 Staph. Epidermidis 3 10 %

7 Pseudomonas aeroginosa 1 3.33%

Total 30 100%
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 The results of this study showed that urine IL-6 
mean levels (84.645 pg/ml) of children with UTI were 
non-significant (p = 0.1199) when compared with that 
of controls group (45.165 pg/ml) as shown in table (3), 

while serum IL-6 mean levels (44.627 pg/ml) of children 
with UTI were non-significant ( p = 0.5721 ) when 
compared with that of controls group (27.984 pg/ml) as 
shown in table (4).

Table(3): Levels of Urine IL-6 in UTI Patients . 

Groups of 
study

Mean urine IL-6 
level ± SD

Unpaired 
T- test

Degree of 
freedom

SE
of difference

95%Confidence 
Interval

p- value

Patients group 
(n=72) 84.645 ± 178.74

1.5659 126 25.213
From –10.415 to 

89.374 
0.1199

Control group

(n=56) 
45.165 ± 68.043

Table(4): Levels of Serum IL-6 in UTI Patients . 

Groups of 
study

Mean urine IL-6 
level ± SD

Unpaired 
T- test

Degree of 
freedom

SE
of difference

95%Confidence 
Interval

p- value

Patients group 
(n=80) 44.627 ± 218.995

0.5664 134 29.382
From – 41470 to 

74.755
0.5721

Control group

(n=56)
27.984 ± 20.031

The current study results showed that urine IL-8 mean levels (1151.103 pg/ml) of children with UTI were 
significant ( p = 0.0001) when compared with that of controls group(131.502 pg/ml) as shown in table (5), while 
serum IL-8 mean levels( 91.497 pg/ml )of children with UTI were significantly (p =0.0002) when compared with that 
of controls group (50.26 pg/ml) as shown in table (6). 

Table(5): Levels of Urine IL-8 in UTI Patients . 

Groups of 
study

Mean urine IL-8 
level ± SD

Unpaired 
T- test

Degree of 
freedom

SE
of difference

95%Confidence 
Interval

p- value

Patients group 
(n=72)

1151.103 ± 
1505.698

 

5.0355

 

126

 

202.482 
From 618.895 to 

1420.307 

 

0.0001*
Control group

(n=56) 
131.502 ± 178.82

* highly Significant
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Table (6): Levels of Serum IL-8 in UTI Patients . 

Groups of 
study

Mean urine IL-
8level ± SD

Unpaired 
T- test

Degree of 
freedom

SE
of difference

95%Confidence 
Interval

p- value

Patients group 
(n=80) 91.497 ± 78.897 

3.7674 134 10.945
 From 19.588 to 

62.884 0.0002*
Control 

group(n=56)
50.26 ± 25.961

*highly Significant

Discussion 

The number of female patients in the current study 
was 66.2% while the number of male was 33.7%. This 
result is in agreement with what has been found by AL-
Geborry (14) in Al-Nasseria city and Elo-llo et al(15) in 
Nigeria, The higher rate in female may be attributed to 
close proximity of the female urethral meatus to the anus, 
incomplete voiding of urine in school girls which is often 
associated with constipation and encourages infection of 
the urinary tract. In addition, vaginal microbial flora also 
play a critical role in encouraging vaginal colonization 
with coliforms and this can lead to urinary tract infection 
(16,17). Current study data indicate that the number of 
the patients with UTI are the lowest in the age range 
33days->3 years, while it was highest in the age range 
6->9 years, The results have been agreed with the study 
of Robert et al (18) who noticed that children older than 
5 years have a greater risk of APN when evaluated for 
febrile UTI compared with infants, and agreed with AL-
Sarky (19) who reported that children from 2-12 years old 
had a higher risk of UTI than did a children < 2 years of 
age, , and agreed with Pecile et al (20) who reported that 
children 5 years old had a higher risk of APN than did a 
children <12 months of age.

The detection of cytokines in the urine and serum 
has been used in the diagnosis and monitoring of various 
urological diseases. However, in our study the urine 
IL-6 mean levels ( 84.645 pg/ml) of children with UTI 
were non-significant ( p = 0.1199) when compared with 
that of controls group (45.165 pg/ml). While results 
estimation of serum IL-6 mean levels (44.627 pg/ml) 
of children with UTI were non- significant (p = 0.5721) 
when compared with that of controls group ( 27.984 pg/

ml ). These findings are in agreement with the study of 
Olsyzna et al (21) .Through the study by Olsyzna et al 
on UTI patients, urinary IL-8 and IL-6 were measured 
prospectively, the urinary IL-8 increased in the UTI 
group, while in the control group it was unchanged. 
Urinary IL-6 increased in both the case and control 
groups. They reported that IL-8 was better marker to the 
early host response than IL-6. 

 Our results were compatible with the study of Rama 
et al (22) they showed that IL-6 was not a good biomarker 
for urinary tract infection and differentiation the upper 
tract involvement from the lower tract. 

 Also the current results agree with the study of 
Desponia et al(23) which documented that there were 
no statistically significant difference between urinary 
interleukin-6 levels in children with and those without 
vesicoureteral reflux (VUR).

 Our results disagreed with the results of Nidaa (24) 
and Noor (25) through their study on childhood patients 
with UTI, they found that IL-6 concentration were higher 
in the children with UTI than in the control group. This 
contradiction, probably, is due to the time of disease 
presence , bacterial virulence , gender distribution and 
high and indiscriminate use of antibiotics by patients 
when urinary disorders are noticed. 

 Neha et al (26) reported that serum IL-6 needs to be 
studied in a large population to establish its potential as 
a biomarker for diagnosis urinary tract infection.

The current study showed that urine IL-8 mean 
levels in the children groups with UTI were highly 
significant (1151.103 pg/ml ) in comparison with that of 
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control group (131.502 pg/ml), while serum IL-8 mean 
levels (91.497 pg/ml) of children with UTI were highly 
significant( p =0.0002) when compared with that of 
controls group (50.26 pg/ml) .

 These findings are in agreement with previous 
studies of (Ko et al (27); Benson et al(28) ; Oregioni et 

al(29). Grazyna et al (31) in Poland who demonstrates that 
there was significant differences in children with febrile 
UTI and asymptomatic bacteriuria regarding to urine 
IL-8 leveles. 

 Oregioni et al(29) showed the involvement of IL-8 
concentration and immune system in the etiology of 
urinary tract infections, urine IL-8 mean level in the 
children with UTI was significantly high (370.95 pg/
ml ) in comparison with that of control group (8.68 pg/
ml). Oregioni et al(29) indicated that the concentration of 
interleukin-8 in urine increased in patients infected with 
gram-negative bacteria, especially E.coli. 

  Ko et al (27) suggested that in addition to gram-
negative bacteria a wide spectrum of microorganisms 
was capable to induce IL-8 production in urine at high 
level than that in serum IL-8 level. It can be conclude that 
the IL-8 is a good biomarker for urinary tract infection, 
while IL-6 is not.
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Abstract
Psychological stress possibly caused by sleep dissoder, which can cause oxidative stress. Oxidative stress can 
attack the heart by endothelial dysfunction. Which is expected to be reduced by administering antioxidants 
from steam of broccoli juiced. Broccoli known had high antioxidant activity, beside that broccoli known as 
one of resource of sulforaphene. Sulforaphene is an indirect antioxidant and can be an antidepressant. The 
purpose of this study was to determine the benefits of broccoli in reducing the number of Hif-1α expression 
of heart cells in male white rats wistar strain psychological stress model. This study used the Randomized 
Post Test Only Group Design method and statistical analysis used One Way Anova with SPSS 23. The results 
showed that steamed broccoli juice had a significant effect on reducing the number of Hif-1α expression in 
male white rat heart cells that models of psychological stress, with a sig value of 0.000 (p <0.05). So steamed 
broccoli juice can help reduce the risk of endothelial dysfunction caused by psychological stress.
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Introduction

Psychological stress is normal for every human 
being. the challenges that humans accept are getting 
stronger and the psychological state considers that unable 
to face these challenges. This psychological condition is 
called distress which causes a person to experience sleep 
disorders.(1)

The World Health Organization states that 
psychological disorders/anxiety and depression are 
common mental disorders. The organization estimates 
that around 4.4% of the global population has a 
depressive disorder and 3.6% has an anxiety disorder. 
The phenomenon that occurred from 2005 to 2015 was 
that the number of people with depression increased 
rapidly by 18%. More than 80% of this disorder affects 

citizens of low- and middle-income developing countries. 
According to WHO, people with depression who receive 
treatment are about 25 percent of the total 100 million 
people with depression in the world. It is estimated that 
by 2020 depression will become an important medical 
condition in the world. (2)

Indonesia is categorized as a country that is aware 
that mental disorders affect health. The Ministry of the 
Republic of Indonesia includes mental disorders in Basic 
Health Research (Riskesdas). The results of Riskesdas 
showed that the prevalence of mental emotional 
disorders showing symptoms of depression and anxiety 
was 6% of the total population of Indonesia or reached 
14 million people.(3) 

Broccoli is a food source that has high antioxidant 
activity and a food source that contains lots of 
sulforaphene. Based on the evaluation using the utilizing 
Oxygen Radical Absorbance Capacity (ORAC) or the 
free radical absorption ability test, the ORAC number 
in cooked broccoli is 1590 µmol TE per serving 
and in boiled broccoli is 2160 µmol TE per serving.
(4) Sulforaphene is a content that high in broccoli. 
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Sulforaphene increase phase II antioxidant enzyme 
in the human upper airway.(5) Sulforaphene has been 
shown to prevent angiotensin II by activation of Nrf2.(6) 
Other effects of sulforaphene are significantly decreased 
the IL-1β and endothelin contens in end. 3 cells.(7) Aside 
from being an antioxidant, Sulforaphane is also capable 
of producing effects such as antidepressant anxiolytic.(8)

Method

This research is a experimental laboratories. This 
study used a posttest control group study design with 
a completely randomized. The experimental animal in 
this study used a male white mouse (Rattus norvegicus) 
strain of Wistar who was exposed to psychological 
stress form of an inverted sleep pattern. The research 
sample was 8 tails obtained from the calculation results 
using Lameshow and devided in two group. Control 
group and treatment group exposed psychological 
stress form of an inverted sleep pattern. Treatment 
group also given steamed broccoli juiced. Experimental 
laboratories conducted in the laboratory of biochemistry 

and anatomy airlangga university in 2020. Data were 
analyzed descriptively and presented in mean, standard 
deviation, minimum and maximum values. Statistical 
analysis with One Way Anova. One Way Anova has 
two steps insist normality and homogeneity test. The 
dependent variable in this study is the number of Hif-
1α expression. While the independent variables in this 
study are dose of steamed broccoli juice and treatment. 
Each male rats after get psychological stress exposed 
in treatment group given 3,6 gram of steamed broccoli. 
Juiced steamed broccoli is made using an 80 rpm slow 
juicer. The flavonoid and polyphenol content in 100 
grams of broccoli extracted using a slow juicer with 
a speed of 80 rpm were 1,018.32 ± 57.80 mg / L and 
1,226.24 ± 36.74 mg / L.(9)

Result

Characteristics of Respondents

Data were analyzed descriptively and presented in 
the table below:

Table 1. Descriptively of Research Subjects

Group Mean ± SD Minimum value Maximum value

Control group 9,38 ± 0,82 8,40 10,40

Treatment group 6,85 ± 0,13 6,70 7,00

One Way Anova of Affect the Broccoli juiced of the number of Hif-1α expression with 3 step : 

The normality test was tested using the Shapiro-Wilk test with the results presented in the table ;

Table 2. Normality test

Group n P value Category 

Control group 4 0,804 Normal

Treatment group 4 0,972 Normal

Homogeneity using the Levene Test, shows the data of all experimental animal groups with a value of p = 0.332, 
which means that the variance of Hif 1α expression data is homogeneous.

One Way Anova which was carried out on all experimental animal groups on the expression of Hif 1α endothelial 
cells showed p = 0.000 (p <0.05), so it can be concluded that there is a difference in the expression of Hif 1α 
endothelial cells in the treatment group.
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Discussion

Based on the data obtained, psychological stress 
treatment due to exposure to the reverse sleep pattern 
can increase the expression of Hif 1α cardiac endothelial 
cells in treatment groups exposed to psychological stress. 
The data also showed that giving broccoli juice could 
reduce the expression of Hif 1α cardiac endothelial cells 
in the treatment group exposed to psychological stress.

In this study it was also proven that the mean 
Hif 1α expression showed that treatment group after 
receiving a psychological stressor and given broccoli 
juice is 6.85 ± 0.13 percent. Expression of Hif 1α in the 
treatment group which after receiving a psychological 
stressor given broccoli juice was lower than the mean 
expression of Hif 1α in the control group which only 
received psychological stressors had a mean of 9.38 ± 
0.82 percent.

The statistical calculation also shows a significant 
difference between the psychological stress control 
group and the psychological stress treatment group 
given broccoli juice with a significant value of 0.000 (p 
value <0.05). So it can be stated that broccoli juice is 
effective in reducing the expression of Hif 1α heart cells 
in mice treated with psychological stress.

Psychological stress that occurs continuously 
can result in an increase in free radicals or reactive 
oxygen species (ROS) in the body. ROS, especially 
the superoxide anion, can combine and destroy the 
peroxynitrate which produces NO. The mechanism 
of decreasing NO production is the formation of an 
L-arginine analogue, namely ADMA (NG-dimethyl-L-
arginine) which is an endogenous competitor for NOS. 
This results in an impaired vascular endothelial response 
(endothelial dysfunction), resulting in decreased 
vasodilation activity. Endothelial dysfunction reduces 
nitric oxide (NO) in the vascular wall. Endothelium-
dependent vasodilation has decreased activity due to 
increased blood flow. Free radical gain through the 
electron transport chain reaction in the mitochondria. 
The reaction catalyzed by NADH / NADPH oxidase 
results in increased superoxide production in the 
endothelium. So that there is an imbalance between ROS 
and antioxidants, causing oxidative stress.(10)

The antioxidant components contained in broccoli 
include flavonoids. This content causes broccoli to have 
potential as an antioxidant which can reduce ROS in the 
body. So as to prevent endothelial dysfunction caused 
by psychological stress. Prevention of endothelial 
dysfunction can reduce the impact of oxidative stress 
in the form of preventing tissue hypoxia in the form of 
reduced Hif 1α expression in heart cells. Research by 
Qian states that the flavonoid components in plants can 
provide benefits in improving vascular endothelial cell 
function in NO bioavability disorders due to glucotoxic 
conditions.(11)

Sulforaphane as an inductor of Nrf2 has the ability 
to react with sulfhydryl (-SH) and Nrf2 groups bound 
to sulfur compounds. SFN can prevent Ang II-induced 
cardiomyopathy through Nrf2-mediated activation of 
exogenous antioxidant defenses, and regulation and 
activation of Nrf2 by SFN through the Akt / GSK-3β / 
Fyn pathway.(6)

Conclusion

1. Psychological stress with reverse sleep pattern 
can cause endothelial dysfunction that causes hypoxia, 
as indicated by the increased expression of Hif 1α

2. Broccoli juice can reduce the expression of Hif 
1α so that it can prevent cardiac endothelial dysfunction 
so that cells do not experience hypoxia and reduce the 
risk of damage to the heart organ

Suggestion

This study can provide information to the public 
that psychological stress can increase free radicals and 
hypoxia which have an impact on cardiac endothelial 
dysfunction. Other education regarding broccoli 
consumption can have a positive effect in overcoming 
the effects of psychological stress. Broccoli can lower 
the risk of cardiac endothelial dysfunction.
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Abstract

Background: Leprosy is one of the neglected tropical disease caused by Mycobacterium leprae. Endemic 
areas are still found due to incapability of MDT regimen alone to eradicate leprosy. The good understanding 
of high-risk population characteristic to plan elimination strategy of leprosy is needed, especially in 
vulnerable populations such as mothers and children population. This study aims to find association between 
socioeconomic factors and the incidence of leprosy in maternal and children leprosy in endemic areas.

Methods: This is a case-control study in endemic areas in Tuban Regency, East Java Province, Indonesia. 
The obtained data was done using structured questionnaire and direct measurement. Chi-square, t-test/ 
Mann-Whitney test was used to assess the association between socioeconomic factors and the incidence of 
leprosy in maternal and children leprosy in endemic areas.

Results: 22 pairs of cases and 57 pairs of controls were analyzed. This study found that education is 
associated with the incidence of leprosy. Significant results were observed in father’s education (p value= 
0.023) with the incidence of maternal leprosy and mother’s education (p value= 0.003) education) and 
father’s education (p value= 0.013) with the incidence of children leprosy. Family income also associated 
with the incidence of maternal (p value= 0.040) and children leprosy (p value= 0.036). Occupation is not 
associated with the incidence of leprosy.

Conclusion : The result of this study shows that education and family income are related with the incidence 
of leprosy in both, mothers and children population. 

Keywords: Socioeconomic factors, Leprosy, Maternal, Children, Endemic 

Introduction

Leprosy, caused by Mycobacterium leprae, is 
considered as one of neglected tropical disease and 
remains to be a significant health burden in some 
tropical countries, such as Brazil, India, or Indonesia.1 
Eradication strategy that started with MDT regimen in 
early 1990 had showed successful drop in leprosy cases 
number leads to successful eradication of leprosy cases 
with less than one case per 10,000 population in some 

countries.2 However, MDT regimen alone is in capable 
to eradicate leprosy and indicates other factors related to 
the transmission of leprosy.

Leprosy remains endemic in Brazil, India, and 
Indonesia. These three countries responsible for 80% 
global leprosy cases.3 In Indonesia, registered leprosy 
cases were 19,938 cases in 2019, in which 17,439 were 
new cases consisted of 10,741 female leprosy cases 
(61.59%) and 2,009 (11.52%) of child leprosy.4 Most of 
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eastern part provinces of Indonesia area areas with high 
leprosy burden. According to Indonesia health profile 
on 2019, East Java province holds the highest number 
of leprosy cases across Sumatera and Java Island with 
2,940 cases.4 Tuban Regency is one of leprosy endemic 
pocket in East Java Province with relatively stabil of 
new cases findings in the last five years with 159 new 
leprosy cases in 2019.5 

Earlier studies and reports in other countries had 
showed higher male leprosy cases over female leprosy 
cases. Female leprosy cases dominance in Indonesia 
showed bigger effect on female due to stigma and 
discrimination towards the disease.6 Moreover, female 
in developing countries tend to be underdiagnosed and 
hard to access health treatment in health facility.7 The 
dominant role of women in taking care of their family 
increase the risk to transmit the disease, especially to 
their children.

The relatively stabil of new leprosy cases number, 
especially in children aged below 15 years old indicates 
the failure to stop the leprosy transmission, increased 
prevalence in general population, and poor monitoring 
programs.8 Despite rarely being lethal, leprosy cause 
varies problems; ranging skin and peripheral nerves 
manifestations, deformity, stigma, and affects the social 
and economic aspect of the patient.9 Eradication strategy 
of leprosy cases needs to be thorough and involve not 
only microbiology aspect but also factors related to the 
host aspect.

Previous studies showed the close relation between 
socioeconomic conditions and leprosy incidence. 
Population lived in endemic areas faced poverty, 
population density, poor house conditions that can 
be risk factors to the development of M.leprae and 
their transmission due to prolonged and intense close 
contact.10–12 Family income and occupation are related 
to the welfare of the family, the ability to fulfill health 
and nutrition needs through foods, and household 
conditions such as number of people living together.13 
Household density can increase the risk of leprosy 
transmission through person to person contact.13 The 
risk of developing leprosy is 5-10 times higher if one 
member of the family has developed the disease.12 

Despite of several studies on socioeconomic factors 
related to leprosy, the research about socioeconomic 

factors focusing on the incidence of maternal and child 
leprosy is still lacking, especially in Indonesia. Thus, 
this paper aims to analyze the socioeconomic factors 
related to the maternal and child leprosy incidence in 
endemic areas. 

Materials and Methods

Study area and population

The study was conducted from March until June 
2020 in 10 sub-districts in Tuban Regency, East Java 
Province. Tuban Regency is one of nine leprosy pockets 
left in East Java. This regency is considered a leprosy 
pocket area, with 172 cases in 2018 of which 5.81% 
cases were cases among children.5 These 10 areas across 
10 sub-districts (Bulu, Jenu, Jetak, Kerek, Palang, Soko, 
Sumurgung, Tambakboyo, Temandang, Tuban) are 
considered endemic areas of leprosy, where in the last 5 
years there are always new cases every year. 

Cases from the local primary health center’s registry 
data. The inclusion criteria for child subject with leprosy 
was those with confirmed diagnosis of leprosy and 
aged between 5-18 years old for children and women in 
childbearing age 20-49 years old for maternal leprosy; 
while the excluded were those with any leprosy reaction, 
poor general condition, and diagnosed with inflammatory 
or autoimmune disorder, allergy, or infection other than 
leprosy, and pregnancy. All of the subjects were given 
informed consent. The subjects underwent clinical 
examination done by a dermatologist and then acid-fast 
staining by trained health and laboratory professional 
from Dr Soetomo General Hospital and Tropical Disease 
Centre of Airlangga University to confirm the diagnosis. 
Controls were selected from mothers and children who 
visit the same primary health centers for other than skin 
problems and live in the same sub-districts. 

Data collection: A structured questionnaire was used 
to collect socioeconomic data from cases and controls. 
The data obtained included father’s education, mother’s 
education, father’s occupation, mother’s occupation, 
and family income. Trained health professionals were 
responsible for interviewing cases and controls. 

Data analysis: Data were analyzed using SPSS® 
software (IBM Corp., Armonk, New York, USA). 
Variables were analyzed using chi-square test and t-test/
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mann-whitney test to assess the association between 
socioeconomic factors and leprosy in each maternal and 
child populations. 

Ethical Considerations

The study protocol has been approved by the Health 
Research Committee of Dr Soetomo General Hospital, 
Surabaya (Ref. 1664/KEPK/XI/2019). Subjects were 
only included after written informed consent was 
obtained and they were reassured that non-participation 

would not affect their treatment. 

Results and Discussion

The data was obtained from 22 pairs of cases and 57 
pairs of controls in endemic areas. The data characteristic 
of this research subjects observed in table 1. Older mean 
age observed in both maternal and children leprosy 
groups. This can be caused from underdiagnosed of 
leprosy in women and chronic manifestation in children14 

Table 1. Data Characteristics of Research Subjects

Subjects
Mothers Children

Mean Age ±SD Mean Age±SD

Leprosy 42.41 ±7.397 16.32 ±3.242

Healthy 36.74 ±5.661 9.69± 3.706

The analysis of socioeconomic factors involved several indicators, such as education, occupation, and family 
income. The bivariate analysis results of education and occupation with the incidence of maternal leprosy are shown 
in table 2. From bivariate analysis, it can be concluded that father’s education (p value= 0.023) associated with 
maternal leprosy incidence in endemic areas.

Table 2. Bivariate analysis of education and occupation with the incidence of maternal leprosy in endemic 
areas

Variables
Diagnosis

Total p value
Leprosy Healthy

Mother’s Education

Not Graduated from Junior High School 19 (70.4) 11 (40.7) 30
0.055

Graduated from Junior High School 8 (29.6) 16 (59.3) 24

Father’s Education

Not Graduated from Junior High School 22 (81.5) 13 (48.1) 35
0.023

Graduated from Junior High School 5 (18.5) 14 (51.9) 19

Father’s Occupation

Working 25 (92.6) 24 (88.9) 49
1

Not Working 2 (7.4) 3 (11.1) 5

Mother’s Occupation

Working 17 (63.0) 13 (48.1) 30
0.411

Not Working 10 (37.0) 14 (51.9) 24

The bivariate analysis results of education and occupation with the incidence of children leprosy are shown in 
table 3. From bivariate analysis, it can be concluded that mother’s education (p value= 0.013) and father’s education 
(p value= 0.003) associated with children leprosy incidence in endemic areas.
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Table 3. Bivariate analysis of education and occupation with the incidence of children leprosy in endemic 
area

Variables
Diagnosis

Total p value
Leprosy Healthy

Father’s Education

Not Graduated from Junior High School 19 (86.4) 13 (48.1) 32
0.013

Graduated from Junior High School 3 (13.6) 14 (51.9) 17

Mother’s Education

Not Graduated from Junior High School 19 (86.4) 11 (40.7) 30
0.003

Graduated from Junior High School 3 (13.6) 16 (59.3) 19

Father’s Occupation

Working 19 (86.4) 24 (88.9) 43
0.147

Not Working 3 (13.6) 3 (11.1) 6

Mother’s Occupation     

Working 16 (72.7) 13 (48.1) 29
1

Not Working 6 (27.3) 14 (51.9) 20

The bivariate analysis results of family income and the incidence of maternal leprosy are shown in table 4. From 
bivariate analysis, it can be concluded that family income associated with the incidence of maternal (p value= 0.040) 
and children leprosy (p value= 0.036) in endemic areas.

Table 4. Bivariate analysis of family income and the incidence of maternal and children leprosy in endemic 
areas

Variable
Mean Family Income (Millions Rp) 

p value
Leprosy Healthy

Mothers group Family Income 1.9±1771940.20 2.5±1846093.90 0.04

Children group Family Income 1.7±1108128.66 2.5±1846093.90 0.036

In this study we analyzed the association of 
socioeconomic factors (education, occupation, and family 
income) with the incidence of maternal and children 
leprosy in endemic areas in East Java, Indonesia. From 
our understanding, this is the first study that analyzed the 
association of socioeconomic factors and the incidence 

of maternal and children leprosy, spesifically in endemic 
areas. The results showed several factors are related 
to the incidence of maternal and children leprosy in 
endemic areas.

According to our data, education showed association 
with the incidence of leprosy. Significant results were 
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observed in father’s education (p value= 0.023) with the 
incidence of maternal leprosy and mother’s education 
(p value= 0.003) and father’s education (p value= 
0.013) with the incidence of children leprosy. This 
results is in accordance with previous study that showed 
higher education level could increase knowledge about 
healthy behavior, indicates the symptoms of the disease 
early, and supports to better environmental and health 
access that potentially could reduce the incidence and 
transmission of leprosy.15,16 Other study conducted by 
Oktaria et al. also reported higher education level and its 
protective effects against leprosy.17 Positive correlation 
between leprosy incidence and the number of population 
that couldn’t read (alliteration) was reported in cross-
sectional study in Brazil.18 In children population, 
previous studies had reported that parents education, 
especially mother’s education could influence parents 
decision to take their children infected with leprosy 
to receive treatment in health care facility and stop 
transmissions in the household contacts.19,20 Moreover, 
higher education level also related to better family 
income.17 In this study, control group showed more 
parents with higher education compared to the leprosy 
group (both in mothers and children population).

Furthermore, family income also associated with 
the incidence of maternal (p value= 0.040) and children 
leprosy (p value= 0.036). Higher family income was 
observed in the control group compared to the leprosy 
group (both in mothers and children population). 
This results is in line with study conducted by Kerr-
Pontes et al that reported hunger and poverty are the 
characteristics of low income family that directly related 
to the incidence of leprosy.12 Poverty that defined with 
low family income also correlated with the relatively 
stabil of new cases findings in the endemic areas.21 
Study conducted by Dwivedi et al. also reported low 
family income associated with low education level 
and family’s poor ability to get enough food and fulfill 
nutrition needs.22 Economic aspect also influence family 
to solve health problem, like leprosy.23 

In this study, occupation was not showed significant 
association with the incidence of leprosy. This can be 
caused by the similarity of characteristics in occupation 
indicator in this subjects. Table 2 and 3 showed majority 
of the father’s are working and the similarity of the not 
working mothers between the case and control group. 

The majority of occupation were high risk occupation 
such as farmer and labor, thus the not diverse data 
showed non-significant results.24

The present study has limitation in terms of the 
type of study, the number of subjects within group, and 
the area covered in this study. Nevertheless, to prevent 
and minimize the biases and ensure comparable groups, 
participants were included from the same area. 

Conclusion

In conclusion, the results of our study showed that 
education and family income included in socioeconomic 
factors related to the incidence of maternal and children 
leprosy in endemic areas. Holistic and good understanding 
of socioeconomic characteristic of infected and high-
risk populations in endemic areas could help on planning 
the elimination strategy. Further studies need to be 
conducted to analyze other socioeconomic factors that 
are not analyzed in this study. 
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Abstract

Background: Febrile seizures are the most common convulsive disorder in infants and children. Its occur 
between the age of 6 and 60 mo.There are two type of febrile convulsion simple and complex; A simple 
febrile seizure is a primary generalized, usually tonic-clonic, attack associated with fever, lasting for a 
maximum of 15 min, and not recurrent within a 24-hour period. A complex febrile seizure is more prolonged 
(>15 min), focal, and/or recurs within 24 hr .

Aim of the study: To identify the risk factors for recurrence of febrile convulsions in children.                  

Materials and Methods: This was a case-controlled study done at Al Batool teaching hospital .Study 
conducted over a period of five months , from August 2018 to December 2018 . All children with febrile 
seizure belonging to age group of 6 months to 6 years were included in the study. 

Results : Compared to children with first attack of febrile convulsion, children with recurrent seizures were 
younger at onset (12_24mo.) (26% vs. 54%), mainly male (72% vs. 62%) and had more often family history 
(second degree relative), low degree of temperature (78% vs. 36%),simple febrile convulsion (52% vs. 
68%),duration of fever less than12 hours (78% vs. 70%), and frequent febrile illnesses (74% vs. 20%). first 
degree family history of febrile convulsion and family history of epilepsy were not significant risk factors.

Conclusions: The risk factors associated with increased incidence of recurrence FC are: male sex, age 
between12_24 months at the onset of the first FC, family history of FC in a second degree relative, duration 
of fever <12 hours ,simple type of convulsion &frequent attack of febrile illness(>4per year). 

Keywords: Febrile seizures, central nervous system, Risk factors for recurrent febrile convulsion.
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Introduction

Febrile seizures are the most common convulsive 
disorder in infants and children. Itoccur between the 
age of 6 and 60 month (1).The peak incidence occurs 
at approximately 18 months of age and is low before 6 
months or after 3 years of age(2). Generally, the incidence 

of FC decreases markedly after 4 years of age (and the 
condition rarely occurs in children older than 7 years 
of age (2,12).The International League Against Epilepsy 
(ILAE) has defined febrile seizures as seizure events 
in infancy or childhood featured with a temperature 
over 38°C without any evidence of acute electrolyte 
imbalances or central nervous system infection(3).Most 
cases of FC are benign and self-limiting, and in general, 
treatment is not recommend(4). Seizure is more likely to 
occur after administration of certain vaccines, particularly 
live attenuated vaccines such as the measles, mumps, and 
rubella (MMR) vaccine, and toxin-containing or whole-
cell preparations such as diphtheria-tetanus-acellular 
pertussis (DTaP)(5). There are two seasonal peaks in 
FS incidence: November– January, corresponding to 

DOI Number: 10.37506/ijfmt.v15i3.15776
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the peak of viral upper respiratory infection, and June–
August, when common viral gastrointestinal illnesses 
occur(6). There are two type of febrile convulsion simple 
and complex ;; A simple febrile seizure is a primary 
generalized, usually tonic-clonic, attack associated 
with fever, lasting for a maximum of 15 min, and not 
recurrent within a 24-hour period. A complex febrile 
seizure is more prolonged (>15 min), focal, and/or 
recurs within 24 hr(1). Another type is Febrile status 
epilepticusis a febrile seizure lasting >30 min(1).  
Signs and symptoms of febrile convulsionsDuring 
generalized febrile seizures, the body will become stiff 
and the arms and legs will begin twitching. The child 
loses consciousness, although their eyes remain open. 
Breathing can be irregular. They may become incontinent 
(wet or soil themselves); they may also vomit or have 
increased secretions (foam at the mouth). The seizure 
normally lasts for less than five minutes(7).

When the movements stop, child will regain 
consciousness, but they will probably remain sleepy or 
irritated afterwards(7).

Treatments and prophylaxis 

1. Immediate management 

Treatment options for FC should include the use of a 
rescue seizure medication when the FS lasts longer than 
5 minutes and when intravenous administration is not 
possible(8). Acute medications such as rectal diazepam 
(0.5 mg/kg) or buccal (0.4–0.5 mg/kg) or intranasal 
(0.2 mg/kg) midazolam administration are effective in 
stopping an ongoing seizure when intravenous access is 
not available, and can also be provided for home use in 
patients with initial prolonged febrile seizure and a high 
risk of recurrence(9). Randomized, controlled trials have 
shown that midazolam has an efficacy superior to that of 
diazepam (9).The choice of acute treatment depends on the 
formulations available in different countries (10). In the 
acute setting, intravenous diazepam and lorazepam are 
the drugs of choice for aborting seizures or terminating 
continuous febrile or afebrile seizures(11). Diazepam 
isthe fastest-acting benzodiazepine and rapidly crosses 
biological membranes, including the rectal mucosa 
and blood-brain barrier. A noteworthy disadvantage 
of diazepam is its short duration of action, the drug 
disappearing rapidly from the brain(11). Lorazepam has 
a more prolonged anticonvulsant action(12). Intravenous 

lorazepam (Ativan) in a dose of 0.1 mg per kg is the 
treatment of choice for acute tonic-clonic pediatric 
seizures (11,12).

2. Intermittent therapy at time of fever By the 
evidence of many reported studies, intermittent use 
of antipyretics such as ibuprofen or acetaminophen 
at the onset of fever is not recommended for ongoing 
FS or for prevention of recurrent FSs (13). However, 
antipyretics are usually administered for the purpose of 
making a child feel more comfortable. There are small 
relative risks of hepatotoxicity, metabolic acidosis, renal 
failure, or respiratory failure with acetaminophen; and 
coma with ibuprofen, when given in over-dose or with 
other risk factors present(14). Diazepam, given orally 
or rectally at the onset of fever, has been demonstrated 
statistically to be effective in reducing the recurrence 
of simple and complex FS; however, the seizure could 
begin before the detection of fever, resulting in “failure” 
of the preemptive therapy(15). Although intermittent 
use of oral diazepam at the onset of fever is effective 
at reducing recurrence of simple FS, the AAP does not 
recommend it because of potential adverse effects and 
because many cases of recurrent FS occur before the 
recognition of fever (15). Intermittent, rather than regular, 
prophylaxis with phenobarbital or valproate at onset of 
fever is not proven effective in reducing the incidence of 
subsequent FS (16).

3. Continuous anticonvulsant therapy in most 
studies, phenobarbital and valproate have been proven 
effective in preventing recurrent FSs(17). However, 
the NIH Consensus Statement concluded that febrile 
seizures are benign events and, in general, treatment 
is not recommended(4). For children at higher risk 
for epilepsy (i.e., those with abnormal neurologic 
development, complex FS, or a family history of afebrile 
seizures), treatment with phenobarbital or valproic acid 
“might be considered.” It also might be considered for 
children whose first FS occurred earlier than 12 months 
of age and who had multiple FSs(4).

Aim of Study

To identify the risk factor of recurrent febrile 
convulsions 
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Methode 

This is a case –control study conducted from 1stof 
August 2018 to 30 of December 2018 at Al Batool 
teaching hospital.children from the age of 6 months to 6 
years was included and those who had afebrile seizures. 
Took 100 patients (50 cases include 36 male and 14 
female) and (50 control include 31 male and 19 female ) 
. this study depended about formula sheet that contain ; 
age ( from 6 months to 6 years ) , gender , family history 
of febrile convulsion ( first degree , second degree or no 
history ) , family history of epilepsy ( positive or negative 
) , number of febrile illness per years ( > 4 or < 4 ) , type 
of convulsion ( simple or complex ) , duration of fever 
( > 12 hours or < 12 hours ) , developmental history ( 
normal or abnormal ) , take prophylaxis treatment or 

not , investigation to exclude central nervous system 
infection like meningitis , physical and neurological 
examination .  

Statistical Analysis

The X2 (Chi-squared) test method used to test 
theories on the differences between the percentages, a 
level of significance of α=0.05 was applied to test, the 
statistics software used to process the data analysis were 
the (SPSS version 22). 

Result 

Results of the present study are illustrated in the 
following tables:

Table 1: Distribution of the cases and controls according to age and gender.

Case Percent % Control Percent % P_value

Age(month)

4_12 16 32% 8 16%

12_24 13 26% 27 54% 0.02*

>24 21 42% 15 30%

Gender

Male 36 72% 31 62% 0.005**

Female 14 28% 19 38%

NS= None statistical significance (p>0.05).

*= Statistically significant (p≤0.05).

**= Highly statistically significant (p≤0.001).

In table 1 show cases increase at age >24 months 21 (42%) but recurrent febrile convulsions were highly 
significant at age 12_24 months in compare with other ages. Also table 1 show cases increase in male 36 (72%) and 
recurrent febrile convulsion is highly significant in male .  
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Table 2: Distribution of the cases and controls according to family history of febrile convulsion and family 
history of epilepsy: 

Case Percent % Control Percent % P_value

Family hx of 
FC

First degree 11 22% 25 50% 0.01**

Second degree 7 14% 1 2% 0.001***

No 32 64% 24 48%

Family hx of 
epilepsy

Positive 7 14% 10 20%

Negative 43 86% 40 80% 0.001***

In table 2 show the most cases had no family history 32(64%) and its highly significant in patients that had 
second degree family history of FC. Also it show the most cases had negative family history of epilepsy 43(86%) 
and highly significant.  

Table 3: Distribution of case and controls according to type of convulsion: 

Type of convulsion Case Percent % Control Percent % P_value

Simple 26 52% 34 68% 0.07

Complex 24 48% 16 32% 0.2

Total 50 100% 50 100% 1

P_value 0.01**

In table 3show the most cases had simple febrile convulsion 26 (52%) and its highly significant in compare with 
complex febrile convulsion . 

Table 4: Distribution of case and controls according to duration of fever: 

Duration of fever Case Percent % Control Percent % P_value

> 12 hr 11 22% 15 30% 0.43

< 12 hr 39 78% 35 70% 0.64

Total 50 100% 50 100% 1

P_value 0.001***

In table 4 show the most cases had duration of fever less than 12 hours 39(78%) before onset of FC and its highly 
significant .  
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Table 5: Distribution of case and controls according to number of febrile illness: 

Number of febrile 
illness

Case Percent % Control Percent % P_value

> 4 per year 37 26% 40 80% 0.71

< 4 per year 13 74% 10 20% 0.51

Total 50 100% 50 100% 1

P_value 0.001***

In table 5 show the most cases had febrile illness >4 per years 37 (74%) and its highly significant. 

Disscussion 

In our study we found that there are several risk 
factors predicting the possibility of recurrence of FC in 
children. 

Age of 12_24 months at onset of FC is highly 
significant, this result disagrees with the studyof Yusra 
Fayyadh Alwan and Hafadh Jaleel Husseinthat show 
children at age 12 months risk for recurrent FC and 
study of Ojha AR1, Shakya KN1, Aryal UR2 that show 
age is not a risk factor (18,19)

It was found that male is more liable to have 
recurrent of FC with 72% cases as compared to 62% 
in control group and this finding goes with studies of 
Yusra Fayyadh Alwan and Hafadh Jaleel Hussein, Ojha 
AR1, Shakya KN1, Aryal UR2 and Jyoti Agrawal,1 
Prakash Poudel,1 Gauri S Shah,1 Satish Yadav,1 Shipra 
Chaudhary,1 Shyam Kafle1(18,19,20)

Family history of FC in a first degree and second 
degree relative is a risk factor ,this finding goes with 
Yusra Fayyadh Alwan and Hafadh Jaleel Hussein, Jyoti 
Agrawal,1 Prakash Poudel,1 Gauri S Shah,1 Satish 
Yadav,1 Shipra Chaudhary,1 Shyam Kafle1 (18,20,) and 
this study disagree with study of Ojha AR1, Shakya 
KN1, Aryal UR2 that regarded the family history no risk 
factor(19)

Family history of epilepsy in this study regarded 
no risk factor for recurrence of FC and this finding goes 
with study of Ojha AR1, Shakya KN1, Aryal UR2(19) 

and disagree with studies Yusra Fayyadh Alwan and 
Hafadh Jaleel Hussein (18)

Complex first FC is not a risk factor for recurrence 
of FC in this study group this result goes with studies 
of Yusra Fayyadh Alwan and Hafadh Jaleel Hussein, 
Ojha AR1, Shakya KN1, Aryal UR2(18,19) and disagree 
with study of Jyoti Agrawal,1 Prakash Poudel,1 Gauri 
S Shah,1 Satish Yadav,1 Shipra Chaudhary,1 Shyam 
Kafle1 , that show simple and complex are equal (20) 

Short duration of fever <12 hours before onset of 
FC is a risk factor for recurrent FC and this finding agree 
with study of Ojha AR1, Shakya KN1, Aryal UR2 (19)

and disagree with study of Yusra Fayyadh Alwan and 
Hafadh Jaleel Hussein that show no rule for duration of 
fever (18)

We have shown the number of febrile illness (> 4 
per year ) increase risk of recurrent FC and this study 
agree with previous study of Yusra Fayyadh Alwan and 
Hafadh Jaleel Hussein that show febrile illness >4 per 
year increase risk factor (18)  

Conclusion

The risk factors associated with increased incidence 
of recurrence FC are: male sex, age between12_24 
months at the onset of the first FC, family history of FC 
in a second degree relative, duration of fever <12 hours 
,simple type of convulsion &frequent attack of febrile 
illness(>4per year). Family history of epilepsy is not a 
risk factors for recurrent FC. 
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Recommendations

1- Those children with high risk of recurrence 
should be started on prophylaxis after the first FC or at 
onset of each febrile illness oral diazepam (usually 2-3 
days). 

2- Improve educational level of the mothers about 
the risk of recurrence of FC, avoidance of febrile illness, 
promote medical seeking and close follow up of their 
children who are at high risk of recurrence with each 
febrile illness. 

3- Pay more attention to the health educational 
programs and this can be achieved through TV programs, 
educational leaflet, lectures. 
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Abstract

Background: The basic health research report in 2018 stated that stunting in children in Indonesia had 
reached 30.8%, some public helath centre have not got a particular allocation of funds for the development 
of maternal and child health workers to prevent stunting. It can slow down the program to accelerate the 
reduction in stunting rates that has been promoted by the government. analyzing direct and indirect costs of 
developing human resources for stunting prevention in Enrekang District, Indonesia. Material and Methods: 
The research method used is qualitative research with an analytic survey approach. The data used in this 
study are secondary data and primary data obtained from interviews with related parties. Results: This type 
of qualitative research was collected using in-depth interview techniques. The results show that the direct 
cost selection and recruitment is IDR. 10,484,000, indirect cost is IDR. 1,800,000 and Total cost IDR. 
12,284,000; the direct cost for one-time training and human resource development is IDR. 9,500,000 and the 
indirect cost is IDR. 33,600,000.Conclusion: Reaching the Human Resources Development (HRD) budget 
of IDR. 304,086,533 can only effectively reduce stunting by 3.1% so that achieving the 2023 target of 15% 
is difficult to meet. The government concerned is expected to increase the HRD Fund to achieve the 2023 
target. 
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Introduction

WHO defines stunting in children due to poor 
nutrition, repeated infections, and lack of psychosocial 
stimulation as stunting. Stunting has a longterm effect 
that bring about non communicable diseases causing 
economic burden. The prevalence of stunting in 
Indonesia has increased. Interventions that can be used 
to tackle stunting in toddlers are prenatal and postnatal 
interventions through the nutrition improvement 
movement by focusing on the first 1000 days of life 
known as the SUN (Scaling Up Nutrition) strategy or in 
Indonesian known as the National Nutrition Movement. 

Awareness raising. In practice, this program focuses 
more on pregnancy. South Sulawesi Province in its work 
program in the Community Health Effort Improvement 
Program targets the prevalence of stunting for toddlers at 
33.86%, and up to the fourth quarter the realization has 
reached 35.7%.[1],[2], [3],[4],[5] 

The development target of the Millennium 
Development Goals includes reducing poverty 
and famine as well as child mortality. The first for 
implementing the development agenda; Sustainable 
Development Goals is 2016. One of the SDGs formulas is 
poverty and famine eradication by reducing malnutrition 
in children. The problem of nutritional status that still 
occurs in Indonesia is stunting. The results of Basic 
Health Research 2018 showed that the stunting rate in 
children in Indonesia reached 30.8%. Previously in 2017 
it was 29.6%. WHO sets the stunting rate at 20% which 
means that in the 2016-2017 and 2017-2018 periods, 
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the stunting rate in Indonesia. The stunting rate in South 
Sulawesi reached 35.7% of total children under five in 
2018, and this case was higher than the national average. 
South Sulawesi ranks the 4th with a high prevalence of 
stunting in Indonesia, after NTT, NTB, and Southeast 
Sulawesi. [6],[7],[8],[9] 

The Province of South Sulawesi annually targets 
from 32.4% in 2019 to 29.2% in 2020 so that by 2023, 
the reduction in stunting rates will be 19.5%. Eleven 
regencies/cities in South Sulawesi that suffer from 
malnutrition or stunting are Enrekang, Bone, Pinrang, 
Gowa, Pangkep, Tana Toraja, Sinjai, Jeneponto, North 
Toraja, Takalar, and Selayar Islands. Enrekang and 
Bone are in the high stunting category. Based on the data 
from the South Sulawesi Health Office, the potential for 
stunting in Enrekang District is 45.8 %, and Bone is 40.1 
%. [10] 

Based on the results of the Nutrition Status 
Monitoring of Enrekang Regency, the prevalence of 
stunting in 2015 was 29.5% (5.75% very short and 
23.75% short), which means that it increased in 2016 
to 29.38% (12.15% very short and 17.23% short). The 
results of PSG data show that of the 13 sub-districts in 
Enrekang Regency, it is known that the sub-district that 
had the highest stunting prevalence in 2016 was Baraka 
Regency at 41.06% (short) of 1,437 children under five. 
In February 2017, it showed the prevalence of stunting 
of 39.1% (10.9% very short and 28.2% short) of 1,537 
children under five. This shows that the prevalence of 
stunting in Baraka Regency has decreased from 41.06% 
to 39.1%. However, in 2016 a very short prevalence 
of children under five years old was not found, while 
in 2017 it was found that the very short prevalence of 
children under five was 10.9%. [11] 

The Government of the Republic of Indonesia 
nationally budgeted a stuntingprevention program of 
IDR. 94,350,930,373. South Sulawesi Province in 
the Work Program for the 2019 Public Health Effort 
Improvement Program in Combating Stunting in 
Enrekang and Bone spent IDR 5 Billion in 2019.[12]

Based on this explanation, in this study the authors 
made a research title design “The Cost Analysis of 
Human Resource Development in Stunting Prevention 
in Enrekang Regency in 2020”. 

Material and Method

This study uses a qualitative method and techniques 
of data collection are observation and interviews. 8 
informants were involved in this research, and they were 
Enrekang District Stunting Prevention Program Holders 
as the Key Informant, the head of Enrekang District 
Health Office, the head of Barakka Health Center, 
Barakka and Maiwa Cadres and as the Informants as 
well. 

Results and Discussion

Sources of Funding for Human Resources 
Development (HRD) Activities for Stunting 
Management in Enrekang District were revealed from 
the results of interviews with the following sources (F, 
54), “Funding for stunting activities is allocated in the 
form of a Special Allocation Fund and Special Allocation 
Fund for stunting, including Physical and Non-Physical 
Special Allocation Fund, consisting of Provincial and 
Health Operational Costs (HOC)Public Health Center 
(PHC), District Stunting, “(F, 54 Years) 

Based on the results of interviews with informants 
(F, 54 years old), it can be seen that the source of 
funding for Stunting Prevention Activities comes from 
the stunting Special Allocation Fund which includes (1) 
Physical and Non-Physical consisting of Provincial healt, 
District Stunting Boxes, and PHC HOC. The source 
of funding for HR development activities comes from 
HOC funds, as disclosed by an informant (I, 48 years 
old). “The funding for human resource development for 
stunting reduction based on the RKA for health services 
collected in 2019 was 750 million rupiah, and all of them 
came from the health operational costs funds Enrekang 
regency and PHC HOC” (I, 48 years) 

The amount of the budget for stunting reduction in 
2019 was IDR 750 million.[13] The budget was included 
in the Budget Work Plan which was taken from the 
Enrekang District HOC funds and the PHCHOC.The 
use of special health operational costs funds is used 
for service expenditures as disclosed by the following 
informant’s statement (I, 48 years old): “Stuntinghealth 
operational costs funds might not be used to finance 
capital expenditure activities, maintenance of buildings, 
vehicles, facilities and infrastructure, curative and 
rehabilitative activities, procurement of drugs, vaccines, 
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and medical devices “(I, 48 years old) 

The use of the HOCStunting Fund cannot be used 
to finance capital expenditure activities, maintenance 
of buildings, vehicles, facilities and infrastructure, 
curative and rehabilitative activities, procurement of 
drugs, vaccines and medical devices. health operational 
costs Fund is only intended for service spending, this 
is confirmed by the explanation of the informant (I, 48 
years old) as follows:“HOC funds were used to pay 
fees, local transportation costs, consumption, stunting 
reduction activities in Enrekang regency” (I, 48 years 
old). Health operational costs funds are used for service 
expenditures: the payment of fees, local transportation 
costs, and consumption for stunting reduction activities 
in Enrekang Regency. 

The Selection and HRD for Stunting Response in 
the Regency of Enrekang

The selection and recruitment mechanism for 
stuntingprevention Human Resources (HR) in Enrekang 
Regency is in accordance with the guidelines for Minister 
of Health Regulation Number 3 of 2019 concerning 
Technical Guidelines for the Use of Special Non-
Physical Allocation Funds, namely the procurement of 
human resources who will be assigned to each Public 
health center. 

Selection and recruitment are mechanisms for 
procuring human resources for stunting prevention in 
Enrekang District, where the two activities are carried out 
simultaneously with the same technical guidelines and 
line items. There are 5 contract workers who are placed 
in the prevention of stunting in Enrekang Regency, 
namely:”The process of accepting one Community 
Based National Sanitation (CBNS) facilitator is carried 
out by the Health Office of Enrekang Regency, with a 
work agreement signed by the Head of the Health Office 
and related staff” and “Health promotion personnel, 
sanitarians, nutritionists, other health workers, and 
financial management assistants at Public health center, 
are set to be 4 people in each public health center in 
Enrekang Regency” (S, 54 Years) 

Based on information (F, 54 years old), information 
was obtained that the recruitment and selection of 
contract workers for stunting prevention was carried out 
by the Health Office as many as 1 CBNS and 4 assistant 

contract workers, each of which was a health promotion 
worker, sanitarian, nutritionist, other public health 
worker, and assistant financial manager at public health 
center.Contract binding is carried out in accordance 
with the Non-Physical Special Allocation Fundbudget 
as recorded in the interview results as follows:”There 
are several contract work contracts between health 
promotion officers, sanitarians, nutrition workers, which 
are valid for one fiscal year, and are extended again in 
the following year if deemed relevant” (IDS, 47 Years) 

Based on this information, it is found that contract 
workers are still valid with a one-fiscal year work 
agreement, and will be extended or re-recruited if deemed 
necessary. Procurement of human resources (contract 
workers) is also carried out by the Provincial Office as 
revealed from the following interview results: “South 
Sulawesi Provincial Health Office sent 30 nutrition 
assistants and 18 extension workers. The program is 
called the Gammaranna program” 

The budget for the Stunting Prevention Selection 
and Recruitment System in Enrekang District is sourced 
from the health operational costs Fund which was 
revealed from the following interview. “The selection 
and recruitment costs are borne by the HOCStunting 
budget” (S, 54 years old). Based on informant S (54 
years old), it can be seen that the cost of procuring 
human resources for Stunting Prevention in Enrekang 
District comes from health operational costsStunting 
funds, Recruitment and Selection Operational Costs 
were revealed from the following interviews with 
Informant I (age 48 years): “ There are several types of 
costs incurred, namely consumption costs, commission 
fees, consumables costs, etc. “” Salaries and income for 
recruited workers are paid from the HOCStunting fund 
budget according to regional minimum wage standards 
in Enrekang Regency”, “Fees will follow the General 
Cost Standar (GCS) issued by the Minister of Finance” 

Based on data analysis, information on Stunting 
Reduction Activity Funding comes from the HOC Fund 
with a total budget for 2019 of IDR 750,000,000. Human 
resource development funds consisting of selection and 
recruitment costs as well as training and development 
costs are borne by the HOCStunting budget. Several types 
of costs arise, namely consumption costs, committee 
fees, consumables costs, etc. Salaries and income for 
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recruited personnel are financed from the HOCStunting 
fund budget according to the standard minimum wage of 
Enrekang Regency 

The health operational costs of Stunting 
Management activities in Enrekang District includes 
the following budget items: preparation of stunting 
regulations, preparation of regional action plans, 
coordination of LP/PS convergence, strengthening of 
movement and implementation of specific and sensitive 
interventions at regional loci, monitoring and evaluation 
across program areas and multi-sectors, evaluation 
of records of intervention reports, and activity results 
through nutritional surveillance, strategic orientation 
of communication on changes behaviour, overcoming 
malnutrition, CBNS, and community mobilization for 
health of mother and child, as well as other activities 
according to the needs of the Nutrition Service Center 
area and smart mothers community for stunting 
prevention 

Based on the results of the interview, information 
was obtained about several types of expenditures 
that had been made in the recruitment and selection 
process, including meeting costs, committee fees, 
Makassar city official travel costs, and committee 
regional transportation costs. The amount of the health 
operational costs Fund financing unit follows the Cost 
Standard according to PMK 78 of 2019 Standard Input 
Costs for the 2019 Budget Year. [12] 

The total cost of selection and recruitment costs 
for human resource development to reduce stunting 
in Enrekang District is Rp. 12,284,000. Based on this, 
the estimated Unit Cost for Recruitment and Selection 
of HR Stunting Reduction in Enrekang Regency isUnit 
Cost = Rp. 219.000/person. The problem of stunting is 
a very urgent problem to be handled seriously because 
it involves the quality of Indonesia’s human resources 
in the future which will greatly affect the existence of 

the country. At the policy level, the government has 
issued many policies and programs related to efforts 
to accelerate stunting reduction accompanied by a 
sizeable budget. However, on the one hand, the benefits 
of accelerating stunting prevention efforts have not yet 
reached the community level. [1], [14] 

Human Resources Training for Stunting 
Management in Enrekang District

The budget for Stunting Training in Enrekang 
District to fund several activities was stated by the 
following informant (I, 48 years old): “There are 
several trainings carried out for assistants and cadres, 
which include Pregnancy Assistance Cadre Training, 
Health Cadre Training for Early Detection of Stunting 
in Toddlers, Intervention Training on Strengthening 
Nutrition Packages for pregnant women and toddlers, 
training Monitoring the nutritional status of toddlers, 
meeting for updating nutritional surveillance data, 
forming and training post-nutrition cadres and training 
for smart mothers to prevent stunting, establishing and 
training for health care post cadres”. 

Based on the informant (I, 48 years old), it can be 
seen that the training and orientation activities for the 
2019 fiscal year consisted of eight training and orientation 
activities, namely; Pregnancy Assistance Cadre 
Training, Early Health Cadre Training and Stunting 
Detection in Toddlers, Training on strengthening 
nutrition package interventions for pregnant women and 
toddlers, training on monitoring the nutritional status 
of children under five, coaching and training for cadre 
nutritionists, and training for smart mothers to prevent 
stunting, Establishment and Training of Occupational 
Health Business Post Cadres. Based on the research 
results, it was found that the training information and 
training budget came from HOC Stunting as disclosed 
by the following informant (I, 48 years old): 
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Table 1 Activity Budget Items and Special Fund Allocation for Stunting Handling in Enrekang

Budgeting Special Allocation Fund

Formulation of stunting rules, Rp. 31.298.828

Formulation of regional plans, Rp32.396.800

LP/LS convergence coordination Rp117.283.386

Strengthening the scale and implementation of specific and sensitive interventions in the area Rp160.486.609

Cross-program and multi-sector monitoring and evaluation Rp61.100.564

Evaluation of the recording of intervention reports and activity results through nutritional 
surveillance,

Rp132.563.393

Communication strategic orientation for PMBA behavior change, overcoming malnutrition, 
CBNS, and community mobilization for health of mother and child.

Rp143.599.924

Other activities according to regional needs Rp70.948.496

Total Rp750.000.000

The program to accelerate stunting prevention 
has been designated as a priority program and is 
made a commitment at both the national and regional 
levels. Since 2018, the government has allocated a 
budget through the Special Allocation Fund including 
non-physical for stunting as support, especially for 
convergence, coordination, and strengthening of stunting 
programs in districts. In 2019, 160 districts/cities have 
been designated as the locus for accelerating Stunting 
Prevention. The use of HOC funds to finance various 
convergence, coordination and consolidation activities 
for the acceleration of stunting.[15] 

StuntingHOC funds may not be used to finance 
capital expenditure activities, maintenance of buildings, 
vehicles, facilities and infrastructure, curative and 
rehabilitative activities, procurement of drugs, vaccines, 
and medical devices. The informant (I, 48 years) 
disclosed the type of expenditure incurred for training 
costs”Costs incurred for training include the cost for 
speaker consumption and stationery”. “The average 
expenditure of 1,500,000 on stationery is used to make 

banners, stationery paper, certificates, etc.“There is 
a participant’s honorarium, usually we are given 300 
thousand, there is also 50 thousand for transportation, so 
the total we receive is around 350 thousand (I, 48 years 
old) 

Based on this information, it can be seen that 
the types of costs incurred include honorarium costs 
(committee, presenters and participants), stationery 
costs and consumption costs. The training is carried 
out in a day with an average number of participants 
of 100 people in one day. Participants came from 
representatives of public health centers, cadres and 
members of the Empowerment of Family Wefare. The 
cost of training and human resource development in the 
HOCstunting fund consists of two budget items, namely 
(1) Strengthening the mobilization and implementation 
of specific and sensitive interventions in the locus area, 
(2) Strategic orientation of PMBA behavior change 
communication, Management of Malnutrition, CBNS 
and Community Mobilization for Health of Mother and 
Child. 
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Table 2 Activity Budget and Special Fund Allocation for the Training and Development of Human Resource 
for Stunting Management in Enrekang District 

Budgeting
Special Allocation 

Fund

Strengthening the scale and implementation of specific and sensitive interventions in the 
area 

Rp160.486.609

Communication strategic orientation for PMBA behavior change, overcoming 
malnutrition, CBNS, and community mobilization for health of mother and child.

Rp143.599.924

            Total Rp304.086.533

There are two Objectives for the Activity Budget and Special Fund Allocation for Stunting Management Training 
and Human Resource Development in Enrekang 2019 with a total budget of Rp. 304,086,533. Of the total health 
operational cost budget of 750,000,000, the total budget for HR development for training reached 40.54% of the total 
budget. A budget of Rp. 304,086,533 were used to fund some training and HRD. Based on the amount of available 
budget and the number of activities, the average costs incurred for training costs. 

Table 3.The amount of direct cost of the training and development of the Human Resources for Stunting 
Prevention

Cost Unit Quantity Total 

Committee fee Rp1.800.000 1 Rp1.800.000

Speaker fee Rp900.000 2  Rp .800.000 

Participant fee Rp300.000 100 Rp30.000.000

Total Indirect Costs   Rp33.600.000

Promotion of Human Resources for Combating 
Stunting in Enrekang Regency 

Promotion in the concept of HR is a move from 
one position to another that has a higher status and 
responsibility. Promotion is considered to have value 
because it is another proof of recognition of one’s work 
performance. A person who is promoted is generally 
considered to be a good performer, and there are also 
several other supporting considerations. In preventing 
stunting there is no special promotion as informed by 
the following statement: “ Contract workers will not be 
given promotions because the program has an annual 
cycle, while contract workers every year and are paid 
according to the existing annual budget.” 

Based on this information, it can be seen that 
promotion does not exist in Stunting HR development 
because contract workers career development only 
lasts for a year. Promotion is part of an employee’s 
career ladder. A career path in a government agency is 
different from that in a private company. Career paths 
in government agencies are regulated in accordance 
with the mandate of Law Number 5 of 2014 Article 71 
and Government Regulation No.11 of 2017 Article 188 
which states, to ensure the alignment of the potential of 
civil servants with the implementation of government 
and development tasks, it is necessary to develop a civil 
servant career pattern. integrated national. (2) The career 
pattern of Civil Servants as referred to in paragraph (1) 
is a basic pattern regarding the sequence of placement 
and / or mutation of Civil Servants between positions 
in each type of position on an on-going basis. Career 
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Planning (Promotion) patterns for contract workers have 
not been regulated in the labour law. [16] 

Effectiveness of HRD Budget 

According to Bayangkara (2008: 14) the 
effectiveness of the HRD Budget is the level of success 
in spending costs to achieve predetermined goals and 
objectives. HR training and development budget is IDR. 
304,086,533, with an average training cost per unit of 
activity of IDR 43,440,933 and a unit cost of IDR 434,409 
per participant. The total budget for stunting prevention 
HR training in Enrekang Regency when compared to the 
stunting rate in Enrekang Regency of 45.8%, in 2018 and 
2019 amounted to 42.7 percent, which means that the 
HR development budget is Rp. 304,086,533 can only be 
effective in reducing stunting by 3.1%. If it is assumed 
that the target is consistent at 3.1 percent per year, then 
in 2023 it can only reach the target of 9.3% (3.1x3 = 9.3) 
with a total of 33 achievements, 4% (42.7% - 9, 3% = 
33.4), while the target of 15% in 2023 or 18.4, deviates 
from the expected target 

The size of the training budget affects the 
performance of human resources in Stunting Prevention 
in Enrekang District. Research conducted by Agung 
et al (2013) on the effectiveness of training on the 
performance of surveillance officers shows that training 
carried out for surveillance officers can improve 
apparatus performance, especially in data processing 
and data analysis, among others. This result is in 
accordance with Mardiana’s (2011) research on the 
skills of posyandu cadres before and after training which 
shows that there are differences in the skills of posyandu 
cadres in previous anthropometric measurements and 
after training.[17] 

Based on the in-depth interviews of the proposer 
team with the Head of the Nutrition and health of mother 
and child Office of the Enrekang District Health Office, 
it was found that every PHC has a Nutrition Corner. 
However, in its operations there are several obstacles, 
including the lack of nutrition handling personnel, 
which only amounts to one person, both from nutrition 
implementers and assigned midwives. 

Conclusion

Reaching the HR development budget of IDR. 

304,086,533 can only effectively reduce stunting 
by 3.1% so that achieving the 2023 target of 15% is 
difficult to meet. The government concerned is expected 
to increase the Human Resource Development Fund to 
achieve the 2023 Target. 
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Abstract

Background: Infertility is a disease characterized by the failure to establish a clinical pregnancy after 12 
months of regular and unprotected sexual intercours. It affects nearly 10% of the world’s population

Aim of study: To evaluate correlation between total gonadotrophin dose, duration of controlled ovarian 
stimulation and maternal age with oocyte maturity, embryo grades, and clinical pregnancy in IVF cycle.

Methods: A prospective study in Kamal Al-Samarai Hospital for infertility and IVF in Baghdad / Iraq for a 
period of one year from 1st of Jun. 2019 till 1st of Jun. 2020. It included 122 infertile females had IVF-ICSI 
cycles.

Results: The antagonist protocol in 52.5% of patients; long agonist protocol in 47.5%. A patient of IVF 
was seen in 68% of study patients. The highest prevalence of pregnancy failure was significantly seen 
in patients aged ≥ 40 years (83.3%, P= 0.03), obese patients (80.5%, P= 0.032), in patients had primary 
infertility (72.6%, P= 0.041), and in patients with infertility for > 12 years’ duration (90%, P= 0.036). Means 
of duration of stimulation, total number of oocyte pick, MII, embryo grade I were significantly higher in 
patients who got pregnant. 

Conclusion: individualization & adjustment of the dose gonadotropin according to female response, drug 
costs and efficacy, financial status in order not to increase or decrease duration of stimulation to be within 
10 -12 days to achieve sufficient number of M II oocytes, good quality embryos selected for matching 
endometrium receptivity in fresh embryo transfer, the remaining embryos can be cryopreserved.

Keywords: IVF, agonist, antagonist, gonadotrophin, infertility, Iraq.
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Introduction

Infertility is a disease characterized by the failure to 
establish a clinical pregnancy after 12 months of regular 
and unprotected sexual intercourse (1). It affects nearly 

10% of the world’s population (2). Worldwide more than 
186 million people suffer from infertility, the majority 
being residents of developing countries (3, 4). It can be 
classified into primary and secondary. Males are found 
to be solely responsible for 20-30% of infertility cases 
but contribute to 50% of cases Overall (5). Secondary 
infertility is the most common form of female 
infertility around the globe (4). Techniques that involve 
manipulation of oocytes outside the body are termed 

DOI Number: 10.37506/ijfmt.v15i3.15778
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assisted reproductive technology (ART) with in vitro 
fertilization (IVF) as the most common form (6). IVF with 
or without ICSI (together referred to as IVF/ICSI) is the 
leading treatment for most causes of infertility, however 
the success rate remains modest at approximately 30% 
per cycle started (7). Ovarian stimulation is done in 
the vast majority of IVF cycles so that approximately 
10 to 20 oocytes are retrieved. There are two main 
protocols; long mid luteal GnRH agonist (GnRHa) or 
GnRH antagonist (GnRHant) cycle (8). Regardless of 
the stimulation protocol, mature oocytes are retrieved 34 
to 36 hours after trigger ovulation. During an IVF/ICSI 
cycle, controlled ovarian I stimulation with daily doses of 
the gonadotropin follicle‐stimulating hormone (FSH) are 
used to induce multifollicular development. Generally, 
the dose of gonadotropin used is associated with the 
number of oocytes retrieved, however the response of 
individual women is variable (9). As a consequence, the 
use of a very low dose of gonadotropin may increase 
the risk of developing poor response; similarly, a very 
high dose of gonadotropin may lead to high risk of 
hyper‐response: ovarian hyper stimulation syndrome (in 
women with proper ovarian reserve) (9). The aim of most 
IVF cycles is to produce an embryo that leads to the live 
birth of a baby. It is thought that obtaining a number of 
high‐quality oocytes is an important step in this process. 
The number of oocytes retrieved is associated with the 
probability of pregnancy, with the optimal number of 
oocytes reported to be approximately 15 (10). The aim 
of this study is to evaluate the correlation between total 
gonadotrophin dose, duration of controlled ovarian 
stimulation and maternal age with oocyte maturity, 
embryo grades, and clinical pregnancy in IVF cycle.  

Patients and Methods

Study design, setting, and duration: A prospective 
study that conducted in the infertility consultation room 
at Kamal Al-Samarraee Hospital for infertility and IVF 
in Baghdad/Iraq for a period of one year from 1st of Jun. 
2019 till 1st of Jun. 2020.

Study Population and sample size: The study 
included 122 infertile females aged between 19 and 42 
years with a history of primary or secondary infertility, 
unexplained infertility, tubal factor, endometriosis, or 
polycystic ovarian syndrome who attended the infertility 
consultation room and underwent IVF-ICSI cycles. The 

patients were informed about the nature of the study 
and verbal consent was obtained from them. Patients 
with endocrine pathology as Cushing disease, medical 
disease as collagen disorder or sickle cell anemia, 
history of radiation & neoplasm, history of ovarian 
hyper stimulation syndrome, failure to proceed to follicle 
retrieval & cycle cancellation, Mullerian tract anomaly, 
endometrial polyp, chronic endometritis, adenomyosis, 
or fibroid as sub mucosal, fibroid larger than 2 cm 
intramural fibroid were excluded from the study.

Data collection: Detailed obstetrical and 
gynecological history taken as gravity, parity, history 
of abortion, last menstrual period), information about 
infertility (Type, duration and cause), complete medical 
history which included current or past exposure to 
radiation or hazard as chemical substances, intravenous 
drays use. We overviewed also both couples and their 
previous investigations & treatments.

We performed systemic examination and vital 
signs, abdominal examination, and trans vaginal 
ultrasound. BMI was also calculated. The studied 
participants investigated on day 2 of menstrual cycle for 
FSH, LH, E2, progesterone, AMH, prolactin, TSH, and 
two Dimensional’s Trans vaginal ultrasound. Seminal 
analysis of their husbands was done after three days of 
abstain. We decided type of protocol for each patient 
& expected response from the AMH and AFC antral 
follicle counts and according to NICE guidelines, 2013. 
(AMH < 0.8 ng is poor responder) and (AMH > 3.5 ng 
is high responder).

Type of protocol: We designed the type of protocol 
as the following:

ü Mid luteal long agonist protocol (58 Women): 
If the female is normal or poor responder and we ask the 
patient to come in day 21 of menstrual cycle and start 
decapeptyl ampule 0.1 mg daily & she will continue on 
it till the day of trigger.

ü Antagonist GnRH protocol (64 women): 
We told the female to come to hospital in day 2 of the 
cycle and start controlled ovarian stimulation and we 
were used flexible antagonist protocol after day six of 
controlled ovarian stimulation, when we see largest 
follicle that match 13-14 mm. We gave her certitude 
ampule daily at the same time till the day of trigger. 
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Total dose of FSH is from both FSH only ampule (75 
unit each ampule) and HMG preparation (FSH 75 unit – 
LH 75 unit each ampule) and this dose doesn’t include 
the dose of LH activity if any was administered daily 
dose of gonadotropin was calculated by dividing the 
total dose of gonadotropin on stimulation days also on 
day five of stimulation, we did transvaginal ultrasound 
to measure the follicular size. If it will be 12-14 mm & 
also we can increase or decrease the dose individually to 
each case, then we followed the follicular growing every 
2 days by transvaginal ultrasound and serum estradiol 
level till their size reach 17-18 mm, continue same dose 
or we can increase or decrease then we went to step of 
triggering.

Outcome: Primary outcome measures are ovarian 
response assessed by the total number of recruited 
oocytes, MII numbers, numbers of viable embryo on D3, 
grading of the embryo. Secondary outcome measures 
are the fertilization rate, duration of stimulation with 
gonadotropins, total gonadotropin doses, estradiol & 
progesterone levels on day of trigger and pregnancy rate 
implantation rate was obtained by dividing the number 
of gestational sacs seen in ultrasound by the number of 

emplaced embryos. Clinical pregnancy was considered 
when the gestational sac (s) was/were seen by vaginal 
ultrasound from the fifth week of pregnancy.

Statistical analysis: The data analyzed using 
Statistical Package for Social Sciences (SPSS) version 
25. The data presented as mean, standard deviation 
and ranges. Categorical data presented by frequencies 
and percentages. Independent t-test and Analysis of 
Variance (ANOVA) (two tailed) was used to compare 
the continuous variables accordingly. Chi square test 
was used to assess the association between pregnancy 
result and certain information, while fisher exact test was 
used instead when the expected frequency was less than 
5. A level of P – value less than 0.05 was considered 
significant.  

Results

In this study, mean age was 31.05 ± 5.2 years; 45.1% 
were overweighed; 77.9% had primary infertility; PCOS 
with male factor was the cause of infertility in 40.2% of 
them; duration of infertility was < 9 years in 66.4%; and 
32% of them were get pregnant as shown in table (1). 

Table 1: Distribution of study patients by general and clinical information 

Variable No. (n=122) Percentage (%)

Age (Years)

< 25 17 13.9

25 – 29 36 29.5

30 - 34 34 27.9

35 - 39 29 23.8

≥ 40 6 4.9

BMI Level

Normal 26 21.3

Overweight 55 45.1

Obese 41 33.6

Type of infertility

Primary 95 77.9

Secondary 27 22.1
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Cause of infertility

Male factor 36 29.5

Unexplained 10 8.2

Tubal 8 6.6

PCOS 8 6.6

Endometriosis 1 0.8

PCOS + Male 49 40.2

PCOS + Tubal 3 2.5

Tubal + Male 7 5.7

Duration of infertility (Year)

< 9 81 66.4

9 - 12 31 25.4

> 12 10 8.2

Pregnancy rate

Pregnant 39 32.0

Not pregnant 83 68.0

The highest prevalence of pregnancy failure was significantly seen in patients aged ≥ 40 years (83.3%, P= 
0.03), in obese patients (80.5%, P= 0.032), in patients had primary infertility (72.6%, P= 0.041), and in patients with 
infertility for > 12 years’ duration (90%, P= 0.036). No statistically significant association (P = 0.858) between type 
of protocol and IVF cycle outcome as shown in table (2).

Table 2: Association between IVF cycle outcome and general characteristics

Variable
IVF cycle outcome Total (%)

n= 122
P - ValuePregnant (%)

n= 39
Not pregnant (%)

n= 83
Age (Year)

< 25 7 (41.2) 10 (58.8) 17 (13.9)

0.03
25 – 29 18 (50.0) 18 (50.0) 36 (29.5)
30 – 34 8 (23.5) 26 (76.5) 34 (27.9)
35 – 39 5 (17.2) 24 (82.8) 29 (23.8)

≥ 40 1 (16.7) 5 (83.3) 6 (4.9)
BMI level

Normal 13 (50.0) 13 (50.0) 26 (21.3)
0.032Overweight 18 (32.7) 37 (67.3) 55 (45.1)

Obese 8 (19.5) 33 (80.5) 41 (33.6)
Type of infertility

Primary 26 (27.4) 69 (72.6) 95 (77.9)
0.041

Secondary 13 (48.1) 14 (51.9) 27 (22.1)
Duration of infertility (Year)

< 9 32 (39.5) 49 (60.5) 81 (66.4)
0.0369 - 12 6 (19.4) 25 (80.6) 31 (25.4)

> 12 1 (10.0) 9 (90.0) 10 (8.2)
Type of protocol

Long agonist 19 (32.8) 39 (67.2) 58 (47.5)
0.858

Antagonist 20 (31.3) 44 (68.7) 64 (52.5)

 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3109

The highest prevalence of pregnancy rate was seen significantly in patients with infertility caused by male 
factor (43.6%, P= 0.019), and PCOS (15.4%, P= 0.006); while 12% of failed pregnancy was seen in patients with 
unexplained cause (12%, P= 0.023). No statistical significant association (P ≥ 0.05) between IVF cycle outcome and 
all other causes as shown in table (3). 

Table 3: Association between IVF cycle outcome and cause of infertility

Cause of infertility 

IVF cycle outcome

Total (%)
n= 122

P - Value
Pregnant (%)

n= 39
Not pregnant (%)

n= 83

Male factor 17 (43.6) 19 (22.9) 36 (29.5) 0.019

Unexplained 0 (0) 10 (12.0) 10 (8.2) 0.023

Tubal 1 (2.6) 7 (8.4) 8 (6.6) 0.22

PCOS 6 (15.4) 2 (2.4) 8 (6.6) 0.006

Endometriosis 0 (0) 1 (1.2) 1 (0.8) 0.491

PCOS +/- Male 15 (38.5) 34 (41.0) 49 (40.2) 0.792

PCOS + Tubal 0 (0) 3 (3.6) 3 (2.5) 0.229

Tubal + Male 0 (0) 7 (8.4) 7 (5.7) 0.061

Means of duration of stimulation, total number of oocyte pick, number of MII, number of embryo, and number 
of grade I embryo were significantly higher in patients who got pregnant than those who failed to get pregnant. Mean 
of duration of infertility was significantly higher in patients who failed to get pregnant than those who got pregnant. 
No statistical significant differences in all other parameters according to IVF cycle outcome as shown in table (4). 

Table 4: Comparison in certain clinical parameters by IVF cycle outcome

Variable 

IVF cycle outcome

P - ValuePregnant 
Mean ± SD

Not pregnant 
Mean ± SD

Duration of infertility (Years) 6.87 ± 3.5 8.5 ± 3.5 0.02

Duration of stimulation (Days) 10.23 ± 1.5 9.25 ± 1.1 0.044

Total gonadotrophin dose (FSH) Ampule 29.64 ± 8.9 29.26 ± 9.9 0.84

Daily gonadotrophin dose (FSH) Ampule 2.93 ± 0.95 3.00 ± 0.95 0.702

Total no. of oocyte pick 9.66 ± 3.8 8.19 ± 3.7 0.046

No. of GV 1.51 ± 1.8 1.39 ± 1.8 0.738

No. of MI 1.33 ± 1.2 1.39 ± 1.4 0.804
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No. of MII 7.53 ± 3.2 5.62 ± 2.9 0.002

No. of embryo 5.15 ± 2.6 3.84 ± 1.9 0.007

No. of grade I embryo 3.72 ± 2.0 2.36 ± 1.2 0.001

No. of grade II embryo 2.26 ± 1.3 2.5 ± 2.2 0.607

No. of grade III embryo 1.8 ± 1.8 2.14 ± 0.9 0.591

No. transferred 3.25 ± 0.9 2.96 ± 1.0 0.119

Cont... Table 4: Comparison in certain clinical parameters by IVF cycle outcome

Discussion

IVF treatment is stressful and costly. In medicine, 
estimating the chance of success for treatment is vital to 
decide whether to start the treatment or not. This study 
focused on the domain of IVF, where estimating the 
result of a treatment is incredibly crucial in the decision 
to proceed with treatment for both the clinicians and 
also the infertile couples. Current analysis showed 
that the estimated pregnancy rate for women after 
stimulated cycle of IVF was 32% which is higher than 
findings noticed in Lai Q et al study in 2013 (18.18%) 
(11), Bhattacharya S et al study in 2013 (24.6%) (12), 
and Nelson SM et al study in 2011 (23.4%) (13); while 
comparable results observed in Smith et al study in 2011, 
as found that cumulative pregnancy rate was 35% (14). 
These variations between studies might relate to different 
sample size of each study, different age, different BMI 
record, genetics factors as chromosomal abnormalities, 
presence of anatomical abnormalities, immunological 
factors such as cytokine levels and presence of specific 
autoantibodies, sperm analysis abnormalities, smoking 
which lead to an increased risk of miscarriage and stress. 

In this study, pregnancy failure is increased 
increasing age and BMI, in those with primary infertility, 
and with increased duration of infertility. These findings 
agreed with Bhattacharya S et al study in 2013 (24.6%) 
(13) and Smith et al study in 2011 (14). Age is most 
important factor in determining pregnancy success 
rates after IVF. In women ≥ 40 years of age, a single 
additional year in age can correspond to a drastic decline 
in fertility (15). Obesity causes functional alterations to 
the hypothalamic-pituitary-ovarian axis which might 

explain the relation with decrease fertility (16).

Current study showed that duration of stimulation 
within (10-12 days) to be synchronize with endometrial 
receptivity Specially in fresh embryo transfer , total 
number of oocyte pick, number of MII, and number of 
grade I embryo were important factors affecting success 
rate of IVF which was agreed with Yang YC et al study in 
2019 when concluded that stimulation duration appears 
to have different impact on oocyte maturation, clinical 
pregnancy rates and live birth rates in both poor and 
normal responders (17). Embryo quality and endometrial 
receptivity are the key factors associated with pregnancy 
outcomes. One of HCG important roles is to regulate 
endometrial receptivity (18).

In current study total gonadotropin dose have no 
statistically significant differences and its effects on 
oocytes maturity, embryo grade resulted and clinical 
pregnancy in IVF-ICSI cycle, in Baker et al study in 
2015 results show significant decrease in live birth rates 
with increase gonadotropin doses (19). 

In Labarta et al study in 2017, they observed 
gonadotropin doses or not positively related to the rate 
of aneuploidy which means that higher ovarian response 
with a small amount of gonadotropin and large number 
of upload embryos obtained (20).  

In conclusion, tailoring the ovulation protocols for 
each infertile female in separately manner that strict 
individualization according to her age , body mass 
index, ovarian reserve, cause of infertility, duration of 
infertility, basal day 2 hormonal assays & adjustment of 
the dose of gonadotropin according to her response, drug 
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costs, efficacy of drugs used, financial status in order not 
to increase duration of stimulation more than 10 -12 
days to achieve sufficient number of M II oocytes, good 
and superior quality embryos that selected for matching 
endometrium receptivity in fresh embryo transfer and the 
remaining embryos can be cryopreserved for subsequent 
freeze- thaw cycles.
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Abstract

Background: The individual age as documented in the birth certificate shall be authorized as a chronological 
age. In several countries, falsification of documents relating to an individual age is becoming a major problem, 
since it is correlated with monetary, marriage, and education matter. Forensic dentistry works to minimize 
the possibility of individual age falsification by studying the tooth developmental stages. The objective of 
this study is to observe the applicability of the third molar development related to the biological age.

Materials and Methods: A total of 93 OPG (orthopantomogram) of subjects (16 – 23 years old) from the 
Java population were involved in this study. Third molar developmental stages of the mandibular were 
evaluated using the Demirjian et al. method. The statistical analysis was carried out using IBM® SPSS® 
Statistics version 23.0 (IBM, Armonk, NY, USA).

Results and Conclusion: The result showed that the average Java population reached the final stage at an 
average age of 21 ± 1,39 years in females and 20 ± 1,9 years in males. The present study indicates that the 
development of mandibular third molar is slightly earlier in males than in females. Besides, Demirjian’s 
method is considered as a reliable method for dental age estimation in the Java population. 

Keywords: Age estimation, Demirjian method, forensic identification, java population, third molar  

Research Article

Introduction

Age is one of the most important aspects of 
human life that has a significant means in individual 
identification. The chronological age as documented in 
the birth certificate shall be approved as an individual 
age. In several countries, falsification of a document 
relating to an individual age is becoming a major 
problematic issue. Human age falsification can be 
minimized by determining the biological age of bones 

and dentition using a variety of established methods.1 
Tooth development is one of the parameters that is 
commonly used for estimating the biological age as 
it shows less variability than other developmental 
features.2 Dental age estimation can help to identify the 
individual by narrowing the age-based search data.

The usual method of estimating ages performed is 
a sequence of tooth eruptions teeth into the oral cavity. 
The tooth eruption process only lasts between the ages 
of 6 months and 14 years, so the estimated age over 
14 years is not as easy as the forecast age of 14 years. 
After 14 years old, only the third molars have not yet 
fully erupted into the oral cavity. Thus for subjects over 
14 years old, this can be done based on the changes in 
the clinical condition of the teeth, changes in the pulp 
chamber, and the development of the third molar.3,4 
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The radiographic assessment of dental age estimation 
has several advantages compared to the histological and 
biochemical methods. It is a non-invasive technique that 
can eliminate the need for tooth extraction or preparation 
for microscopic sectioning. Also, the radiographic 
examination is considered to be an efficient, simple, and 
reliable method for dental age estimation that can be 
applied to both living and dead individuals.5–7 

Indonesia has various ethnic groups that have spread 
over the island, such as Javanese, Sunda and Betawi. 
Javanese is the largest ethnic group in the Indonesia’s 
population. According to a study by Khosronejad 
et al, 2017, ethnic differences between population 
groups have had an impact on the accuracy of the 
third molar measurement.8 The present study was 
focused on the Javanese population which was 
classified as Mongoloid race, whereas the original 
method took place in the Caucasian population. 

Materials and Methods

This research was a cross-sectional retrospective 
study. A total of 101 conventional orthopantomograms 
(OPGs) of Javanese people, 16 – 23 years old, with 
known dates of birth were analyzed. OPGs have been 
obtained from the Department of Forensic Odontology, 
Faculty of Dental Medicine, Universitas Airlangga. 
The approval of the present study was obtained from 
The Ethical Committee of Faculty of Dental Medicine, 
Universitas Airlangga. 

Inclusion and Exclusion Criteria

The inclusion criteria of the present study were:

- Clear and good quality OPGs

- Age group between 16 – 23 years old, males 
and females. 

- Known the date of birth and the date of x-ray 
examination. 

Exclusion criteria:

- OPGs with poor radiograph quality.

- Third molar with anomaly or pathological 
condition. 

- Agenesis of the mandibular third molar 

All available information of each subject includes 
sex, date of birth, and the OPG’s date were recorded. 
The chronological age was calculated based on the date 
of birth and the date of radiographic examination. In the 
process of OPGs selection, eight photos were excluded 
due to third molar agenesis. 93 OPGs (48 females and 
45 males) were considered to be the total samples that 
met the inclusion criteria. Each third molar calcification 
stage was assessed according to the Demirjian et al 

(1973) method, stages A to H (Figure 1). Demirjian et al 

(1973) explained that the formation of the crown (from 
the cusp calcification to the complete crown) had been 
described in stages A – D, and the root formation (from 
the initial radicular bifurcation to the apical closure) had 
been described in stages E – H.9 The statistical analysis 
was carried out using IBM® SPSS® Statistics version 
23.0 (IBM, Armonk, NY, USA). 

Result and Discussion

The samples of this study were categorized into 
sex and age (Table 1), then the Demirjian scoring was 
assigned for each mandibular third molar, both left and 
right (Table 2 & Table 3). The result of the present study 
shows that the tooth development stage A–C of the third 
molar could not be observed in all subjects. 

Table 4 shows that most of the female subjects 
reached the stage D of tooth development between the 
ages of 17±1,5 and 21±1,3 years old. Whereas the male 
subjects have reached the final stage of the third molar at 
20±1,9 years old.

These results reveal that both male and female 
subjects reached stage F of the third molar development 
at 17+0.5 and 17+2.0 years old respectively. In the stage 
G, it can be observed that male subjects have reached 
the current stage significantly earlier than females. The 
final stage of tooth development showed that female 
subjects reached stage H on average at 21±1.9 years old 
and males at 20±1.9 years old. This result suggests that 
the development of the third molars at stage G and H 
would strongly indicate that the biological age is over 18 
years old. Besides, the tooth development of stage E and 
F would suggest that the biological age is less than18 
years old. 

The result of the present study shows a consistent 
finding with the previous study by Luthfi et al, 2017, 
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which stated that the average Indonesian population 
reaches the final stage of tooth development at 22.5 ±3.0 
years old in males and 23.5 ±3.6 years old in females. 
It is suggested that the development of the mandibular 
third molar in males had slightly preceding than in 
females.7,10,11 

A study by Arany et al., 2004, in Japan stated that 
Japanese juveniles reached the final stage of third molar 
development at an average of 21 years old.12 Lewis et 

al., 2010, was performed a review study in the American 
population and found that the final stage of third molar 
development has been reached at 20+1.48 years old.13 
Another study in India’s population showed that the 
average age of male and female to reach the maturity 
stage of the third molar was 21±2.56 years old.4,14–16

Another study that involved German, Japanese, and 
South Africa population by Olze et al, 2004, showed that 
the mineralization of the third molar in Negroid (South 
Africa) population had significantly earlier compared 

to Caucasian (German) and Mongoloid (Japanese) 
populations. However, it is stated that the ethnic origin 
seemingly has no significant influence on the velocity of 
ossification for a certain age group. On the other hand, 
the socio-economic status of a population was thought 
that had a significant impact on skeletal maturity. The 
delayed tooth development is relatively correlated with 
low socio-economic status of a population, and it may 
cause the underestimation of the biological age of an 
individual.17–19 

The overall result of the present study suggests that 
the assessment of tooth calcification stages through the 
radiographic examination is the most reliable method 
for estimating the dental age. Tooth calcification can be 
accurately observed from the radiographs with minimum 
discrepancies caused by local factors such as lack of 
space or retention of the deciduous teeth. Also, it is 
suggested that the assessment of the third molar using the 
calcification stage by Demirjian is an applicable method 
for dental age estimation in Javanese population.9,11,20–22 

Table 1: Distribution of sex and age of the subjects.

Gender
Age

16 17 18 19 20 21 22 23 TOTAL

Female 6 4 6 6 5 8 6 7 48

Male 4 4 4 6 7 6 8 6 45

Total 10 8 10 12 12 14 14 13 93

Table 2: Frequency of the Demirjian’s stages of mandibular third molar in female.

Development stage
Left third molar Right third molar

D E F G H Total D E F G H Total

Age 16 2 2 1 1 6 1 1 3 1 6

17 4 4 1 2 1 4

18 1 2 3 6 1 2 2 1 6

19 1 2 3 6 1 1 4 6

20 2 3 5 2 3 5

21 2 6 8 2 6 8

22 1 1 4 6 6 6

23 1 6 7 1 6 7

Total 4 2 8 12 22 48 2 3 7 10 26 48
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Table 3: Frequency of the Demirjian’s stages of mandibular third molar in male.

Development stage

Left third molar Right third molar

D E F G H Total D E F G H Total

Age 16 1 2 1 4 1 2 1 4

17 3 1 4 3 1 4

18 1 1 1 1 4 2 1 1 4

19 1 5 6 2 4 6

20 3 4 7 2 5 7

21 2 4 6 6 6

22 1 7 8 1 7 8

23 6 6 6 6

Total 1 1 4 10 29 45 1 5 8 31 45

Table 4: Mean age of third molar development stages (years).

Gender

Regio 

Stage D Stage E Stage F Stage G Stage H

 Mean SD Mean SD Mean SD Mean SD Mean SD

Female Left 17,00 1,41 17,33 1,53 17,57 2,15 19,30 2,11 20,96 1,70

 Right 17,25 1,50 16,00 17,57 1,83 19,58 1,97 21,32 1,39

 

Male Left 16,00 17,33 0,52 18,75 2,05 20,93 1,72

 Right 18,00  16,00  17,25 0,50 19,30 2.05 20,76 1,92
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Figure 1. Developmental stages of molar teeth (modifi ed form Demirjian et al., 1973)

Conclusion

Javanese peoples reached the end stage of 
calcifi cation of third molar at the mean age 21 ± 1,39 
years in female and 20 ± 1,9 years in male. The present 
study suggests that the development of mandibular third 
molar slightly earlier in males rather than in females. 
Assessing third molar by Demirjian’s method is 
applicable for age estimation in Java population. 
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Abstract

Background: Cholinesterases may undergo metabolic alterations due to type 2-diabetes mellitus and their 
susceptibility to in vitro inhibition by organophosphate insecticides is not known. The aim of the study was 
to examine in vitro inhibition of plasma and erythrocyte cholinesterase activities in type-2 diabetic patients 
by the organophosphate insecticide dichlorvos. Methods: Plasma and erythrocyte cholinesterase activities 
were measured in 32 type-2 diabetic patients and 32 apparently healthy subjects by the spectrophotometric 
Ellman method. The 10-minute cholinesterase-inhibitor incubation method was used to examine the in-vitro 
inhibitory effects of dichlorvos (0.5 and 1 µM) on plasma and erythrocyte cholinesterase activities in type-
2 diabetic patients vs. control healthy subjects. Results: Plasma and erythrocyte cholinesterase activities 
in type-2 diabetic patients were significantly higher than those of the apparently healthy control subjects. 
Dichlorvos at 0.5 and 1 µM in vitro significantly inhibited plasma and erythrocyte cholinesterase activities 
in both control and diabetic subjects. However, the percentages of blood cholinesterase inhibition in diabetic 
patients were more than those of respective control values. 

Conclusion: Patients with diabetes could be more sensitive to toxicity by cholinesterase inhibitors. 
Accordingly, caution should be practiced in patients using cholinesterase inhibitors. 

Keywords: cholinesterase, diabetes, dichlorvos, in vitro inhibition, organophosphorus 

Introduction

Diabetes mellitus (DM) is a heterogeneous 

metabolic abnormality characterized by the occurrence 

of hyperglycemia due to deficiency and/or loss of insulin 
secretion.1,2 It may induce structural and functional tissue 

injuries with complications in the cardiovascular and 

neuronal systems.1,3 Cholinesterases (ChE) are a group 

of enzymes which hydrolyze acetylcholine into choline 

and acetic acid, which is an essential metabolic process 

to restore cholinergic neurotransmission.4-6 True ChE is 

present at cholinergic synapses in the brain, autonomic 

ganglia and at the neuromuscular junctions, whereas 

pseudo ChE is mainly found in the plasma and liver.4,5 

Several studies have shown that DM, regardless of 

the cause, may modulate ChE activities in the blood and 

may cause an imbalance between true and pseudo ChE 

activities in neuronal tissues and the blood.7-9 Studies 

reported either an increase9-13 or decrease14-16 in plasma 

(serum) or erythrocyte ChE activities. Furthermore, 

Garcia et al.17 reported that reduced muscular ChE activity 

is attributed to streptozotocin-induced hyperglycemia in 

mice. Changes in enzymatic activities in patients could 

be related to high glucose levels in the blood regardless 

of the associated antidiabetic drug therapy.1,3,6,9,13 

Based on these potential modulatory effects 

of DM on ChE activities, there are concerns about 

the susceptibility of diabetics to poisoning by ChE 

inhibitors.18-21 Organophosphates were reported to 

disrupt glucose homeostatsis as well other enzymatic 

pathways involved in metabolism of carbohydrates, fats 

and proteins.19,20 The primary mechanism of toxic action 

of organophosphates is inhibition of ChE activities at the 

nerve endings causing cholinergic overstimulation.5,22,23 

One important tool to assess the potential risk of 

DOI Number: 10.37506/ijfmt.v15i3.15780
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organophosphates in man and animals is monitoring 

blood ChE inhibition in vitro.24-28 We anticipate that 

changes in blood ChE activities in diabetic patients7-9 

might alter the in vitro susceptibility of blood ChE 

to organophosphate insecticides. The purpose of the 

present study was to examine in type-2 diabetic patients 

vs. healthy controls the plasma and erythrocyte ChE 

inhibition in vitro by the organophosphate dichlorvos 

which is used as an insecticide in agriculture and in 

veterinary practice.29 

Materials and Methods

Subjects of the study were chosen from Azadi 

Hospital, Duhok, Iraq, between September 2017 to 

March 2018. The age of the participants included in this 

study ranged from 25 to 65 years. A brief explanation 

about the main goals of the study was given to the 

participants following the invitation to take part in the 

study. Written consent forms were obtained from all 

the participants. They were asked to read the consent 

form and for those who could not read, assistance was 

provided. 

According to a questionnaire form, data were 

collected from all enrolled type-2 diabetic patients 

(n=32) and apparently healthy control subjects (n=32, 
16/gender/group). Healthy subjects were selected from 

non-smokers, alcohol-free, having no history of chronic 

diseases and with a fasting glucose level (60-125 mg/

dL). A patient was diagnosed having type-2 diabetes 

on the basis of WHO criteria.30 Blood glucose levels 

were determined by using conventional certified assay 
recommended by local health authorities.

Five mL of venous blood sample was collected from 

each subject. The plasma and the erythrocytes were 

separated using a cooling centrifuge (4 °C) at 3000 rpm, 

for 15 minutes. The plasma and erythrocyte samples 

were stored at -30 °C pending analysis within one week. 

Plasma and erythrocyte ChE activities were 

determined by the Ellman’s spectrophotometric 

method,31 which is based on the production of 

thiocholine as a result of hydrolysis of acetylthiocholine. 

The development of yellow color product was measured 

spectrophotometrically at 410 nm. 

The method of incubation of organophosphate with 

plasma or erythrocyte aliquots was used to measure 

the in vitro inhibition of plasma and erythrocyte ChE 

activities by the organophosphate insecticide dichlorvos 

(Sigma Aldrich, Germany) as described earlier.25-27 

Briefly, the aqueous dilution of the insecticide was 
added to the enzymatic reaction mixtures of the plasma 

or erythrocytes to obtain final concentrations in the 
reaction mixtures at 0 (base-line control), 0.5 and 1 µM. 

The reaction mixtures containing the insecticides were 

incubated at 37°C for 10 minutes to induce enzyme 

inhibition. Thereafter, the residual ChE activity in 

the mixture was measured spectrophotometrically.31 

The percentage of ChE inhibition in the plasma or 

erythrocytes was calculated: 

% ChE inhibition = ChE activity (without dichlorvos) 
– ChE activity (with dichlorvos)/ChE activity (without 

dichlorvos) × 100

 Unpaired Student’s t-test was used to analyze 

statistical significant difference of ChE activities between 
the diabetic and control subjects, using the statistical 

package Past 4.03 (https://folk.universitetetioslo.no/

ohammer/past). The level of statistical significance was 
set at P < 0.05. 

Results and Discussion

Plasma and erythrocyte ChE activities in type-2 

diabetic patients were significantly higher than those of 
the apparently healthy control subjects regardless of the 

sex and age groups (Table 1). 

Table1. Mean ± SD of plasma and erythrocyte cholinesterase (ChE) activities (mM/min) in type- 2 diabetic 
patients 

Groups Plasma ChE (n=32) Erythrocyte ChE (n=32)

Control 0.263 ± 0.046 0.269 ± 0.054

Diabetic 0.304 ± 0.072* 0.342 ± 0.064*
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* Significantly different from the corresponding 
control value, p ≤ 0.05. 

This finding is in accordance with previous reports 
in which diabetic patients had increased ChE activity in 

the serum and/or erythrocytes.9,11-13 In the present study, 

the abnormally high blood ChE activities correlated 

well with the hyperglycemic status of the patients 

(data not shown). Experimental findings in rats32 and 

mice17 suffering from streptozotocin-induced diabetes 

further supports the notion that diabetes modulates ChE 

activity. The mechanism of increased ChE activity in 

diabetic patients is not fully clear at present. Usually, 

diabetic patients have high oxidative stress indices in 

the blood which might be accompanied with cholinergic 

dysfunction1,33-35 It is possible; therefore, that oxidative 

stress status in the patients is the contributing factor 

to such an enzymatic change. Correspondingly, 

experimentally induced oxidative stress in 2-week old 

chicks was found to increase the susceptibility of the 

animals to organophosphate poisoning, which acts 

primarily to inhibit cholinesterases in the neuronal 

tissues, neuromuscular junctions as well in the plasma 

and erythrocytes.18 Further evidences in rats suggest a 

modulatory role of oxidative stress on ChE activity.35 

Induction of free oxygen radicals can increase the 

toxicity of pesticides including the organophosphates.36 

Erythrocyte membranes are sensitive to oxidative 

damage due to their high polyunsaturated fatty acid 

content as well as high oxygen and hemoglobin 

concentrations.33,35 Therefore, it is speculated that 

oxidative stress in erythrocytes can modulate their 

structural and functional aspects and render them more 

susceptible to ChE inhibitors.33,37 However, a direct 

modulatory effect of high blood glucose status on the 

enzyme cannot be ruled out.7,38 Furthermore, increased 

ChE activity was attributed to changes in glucose and 

lipid metabolism in diabetic patients.39 

In contrast to our study and those of others cited 

previously and evidences presented above, other studies 

reported reduced blood ChE activities in diabetic 

patients.14-16 The reason for this discrepancy is not 

clear at present. However, contributing factors to the 

variations in the results might include, but not limited 

to, age, stage of the illness, medications taken, and the 

extent of oxidative stress induced in the patients.1,2,7,33,37. 

An important finding of the present study is the 
increased in vitro inhibition of plasma and erythrocyte 

ChE activities by the organophosphate insecticide 

dichlorvos. Dichlorvos at 0.5 and 1 µM in vitro 

significantly inhibited plasma and erythrocyte ChE 
activities in both control and diabetic subjects (Table 

2). This finding correlates with previous reports on in 
vitro inhibitory effects of organophosphates on blood 

cholinesterases.25-27 

Table2. Percentages of in vitro inhibition of plasma and erythrocyte cholinesterase (ChE) activities by 
dichlorvos 0.5 and 1 µM 

Group

Plasma ChE (n=32)
% inhibition

Erythrocyte ChE (n=27)
% inhibition

0.5µM 1µM 0.5µM 1µM

Control 28 ± 12 38 ± 13 22 ± 14 29 ± 10

Diabetic 43 ± 16* 46 ± 17* 34 ±18* 45 ± 17*

Values are Mean ± SD. 

* Significantly different from the respective control value, p ≤ 0.05. 
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However, the percentages of plasma and 

erythrocyte ChE inhibitions in type-2 diabetic patients 

were higher than those of respective control values 

(Table 2). Inhibition of neuronal ChE activities is the 

primary target of organophosphate poisoning.4,5,22 The 

resultant cholinergic overstimulation produce signs of 

poisoning characterized by nicotinic, muscarinic and 

central nervous system effects.4,5,18,22,23 In this context, 

organophosphates in general inhibit plasma (serum) and 

erythrocyte ChE activities to various extents, mostly 

more than 30%.4,5,22 Therefore, reduced blood ChE 

activity is a confirmatory biomonitoring test to diagnose 
organophosphate insecticides poisoning.4,5,22,40 The in 

vitro plasma or erythrocytes-organophosphate incubation 

test is a versatile and robust procedure acts as a predictor 

of potential toxicity of organophosphate insecticides. 

24-28 This was accomplished in the present study (Table 

2). These findings of in vitro blood ChE inhibition by 
dichlorvos strongly suggest the increased susceptibility 

of the diabetic patients to organophosphate poisoning. 

However, an interesting finding reported that dosing 
of ChE inhibitors in mice decreased hyperglycemia 

and consequently the incidence of diabetes.41 Based on 

the findings of the present study and those of others13 

utmost consideration should be given to increases in 

blood ChE in predicting risk of future type-2 diabetes 

with the possibility of increased susceptibility to ChE 

inhibitors. Therefore, further studies are needed to 

examine the in vitro ChE inhibition in diabetic patients 

on anticholinesterase medications or those on prolonged 

antidiabetic medications. 

In conclusion, patients with type-2 diabetes 

could be more sensitive to toxicity by ChE inhibitors. 

Accordingly, caution should be practiced by these 

patients using anticholinesterase medications or those 

coming in contact with organophosphate insecticides. 

Source of Funding: The University of Duhok 

supplied the necessary funds to support the present 

research which is part of the PhD study of the first author.

Ethical Clearance: Ethical approval and informed 

consent 

The study was approved by the Postgraduate 

Committee of the College of Medicine, Duhok 

University and by the Local Research Ethics Committee 

at the Duhok Health Office, Duhok, Iraq. 

Competing Interests : The authors declare that 

they have no competing interests. 

References 

1. Galicia-Garcia U, Benito-Vicente A, Jebari S, 
Larrea-Sebal A, Siddiqi H, Uribe KB, et al. 
Pathophysiology of type 2 diabetes mellitus. 
Int J Mol Sci. 2020;21(17):6275. doi: 10.3390/
ijms21176275. 

2.  Diabetes Canada Clinical Practice Guidelines 
Expert Committee, Punthakee Z, Goldenberg R, 
Katz P. Definition, classification and diagnosis of 
diabetes, prediabetes and metabolic syndrome. Can 
J Diabetes. 2018;42 Suppl.1:S10-S15. 

3.  Roden M, Shulman GI. The integrative biology of 
type 2 diabetes. Nature. 2019;576:51–60. 

4.  Wilson BW. Clinical enzymology. In: Loeb WF, 
Quimby FW, editors. The clinical chemistry of 
laboratory animals. Philadelphia: Taylor and 
Francis; 1999: 399-454. 

5.  Wilson BW. Cholinesterase inhibition. In: Wexler 
P, editor. Encyclopedia of Toxicology, Vol. 1, 2nd 
ed. New York: Elsevier Inc; 2005:588-599. 

6.  Silman I. The multiple biological roles of 
the cholinesterases. Prog Biophys Mol Biol. 
2020;S0079-6107(20)30129-2.  doi: 10.1016/j.
pbiomolbio.2020.12.001. 

7.  Han Y, Ma Y, Liu Y, Zhao Z, Zhen S, Yang X, et 
al. Plasma cholinesterase is associated with Chinese 
adolescent overweight or obesity and metabolic 
syndrome prediction. Diabetes Metab Syndr Obes. 
2019;12:685-702. 

8.  Mousa SO, Sayed SZ, Moussa MM, Hassan AH. 
Assessment of platelets morphological changes and 
serum butyrylcholinesterase activity in children 
with diabetic ketoacidosis: a case control study. 
BMC Endocr Disord. 2017;17(1):23. doi: 10.1186/
s12902-017-0174-6. 

9.  Mushtaq G, Greig NH, Khan JA, Kamal MA. Status 
of acetylcholinesterase and butyrylcholinesterase 
in Alzheimer’s disease and type 2 diabetes mellitus. 
CNS Neurol Disord Drug Targets. 2014;13(8):1432-
9. 

10.  Ragoobirsingh D, Bharaj BS, Morrison EY. Change 
in serum cholinesterase activity in Jamaican 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3123

diabetics. J Nat Med Assoc. 1992;84:853-5. 

11. Rao AA, Sridhar GR, Das UN. Elevated 
Butyrylcholinesterase and acetylcholinesterase 
may predict the development of type 2 diabetes 
mellitus and Alzheimer’s disease. Med Hypoth. 
2007;69:1272-6. 

12.  Jewad AM, Yasser OM, Awad NAN. Evaluation 
of serum cholinesterase activity, lipid peroxidation 
and lipids profile in type 2 diabetes mellitus. Iraqi 
Nat J Chem. 2011;42:283-9. 

13. Sato KK, Hayashi T, Maeda I, Koh H, Harita N, 
Uehara S, et al. Serum butyrylcholinesterase and the 
risk of future type 2 diabetes: the Kansai Healthcare 
Study. Clin Endocrinol (Oxf). 2014;80(3):362-7. 

14. Suhail M, Rizvi SI. Erythrocyte membrane 
acetylcholinesterase in type 1 (insulin-dependent) 
diabetes mellitus. Biochem J. 1989;259:897-979. 

15.  Rizvi SI, Zaid MA. Insulin‐like effect of 
(–) epicatechin on erythrocyte membrane 
acetylcholinesterase activity in type 2 diabetes 
mellitus. Clin Exp Pharmacol Physiol. 2001;28:776-
8. 

16. Ahmed AS. Effect of acetylcholine activity on 
some blood parameters in diabetic patients. 
Neuroquantology. 2020;18:35-8. 

17.  Garcia CC, Potian JG, Hognason K, Thyagarajan B, 
Sultatos LG, Souayah N, et al. Acetylcholinesterase 
deficiency contributes to neuromuscular junction 
dysfunction in type 1 diabetic neuropathy. Am J 
Physiol Endocrinol Metab. 2012;303(4):E551-61. 

18.  Al-Baggou BK, Naser AS, Mohammad FK. 
Hydrogen peroxide potentiates organophosphate 
toxicosis in chicks. Hum Vet Med Bioflux. 
2011;3:142-9. 

19.  Karami-Mohajeri S, Abdollahi M. Toxic influence 
of organophosphate, carbamate, and organochlorine 
pesticides on cellular metabolism of lipids, proteins, 
and carbohydrates: a systematic review. Hum Exp 
Toxicol. 2011;30(9):1119-40. 

20.  Rathish D, Agampodi SB, Jayasumana MACS, 
Siribaddana SH. From organophosphate poisoning 
to diabetes mellitus: the incretin effect. Med 
Hypoth. 2016;91:53-5. 

21.  Dalmolin SP, Dreon DB, Thiesen FV, Dallegrave E. 
Biomarkers of occupational exposure to pesticides: 
systematic review of insecticides. Environ Toxicol 
Pharmacol. 2020;75:103304. doi: 10.1016/j.
etap.2019.103304. 

22.  Wilson BW, Arrieta DE, Henderson JD. Monitoring 
cholinesterases to detect pesticides exposure. Chem 
Biol Interact. 2005;157-158: 253-6. 

23.  Mohammad FK, Al-Badrany Y, Al-Jobory M. 
Acute toxicity and cholinesterase inhibition 
in chicks dosed orally with organophosphate 
insecticides. Arch Ind Hyg Toxicol. 2008;59:145-
51. 

24.  Padilla S, Sung H-J, Moser VC. Further assessment 
of an in vitro screen that may help identify 
organophosphorus pesticides that are more acutely 
toxic to the young. J Toxicol Environ Health A. 
2004;67:1477–89. 

25. Mohammad FK, Al-Baggou B, Alias A, Faris 
GA-M. Application of an electrometric method 
for measurement of in vitro inhibition of blood 
cholinesterases from sheep, goats and cattle by 
dichlorvos and carbaryl. Vet Med. 2006;51:45-50. 

26. Mohammad FK, Alias AS, Ahmed OAH. 
Electrometric measurement of plasma, erythrocyte 
and whole blood cholinesterase activities in healthy 
human volunteers. J Med Toxicol. 2007;3:25–30. 

27. Mohammad FK, Al-Baggou BK, Naser AS, Fadel 
MA. In vitro inhibition of plasma and brain 
cholinesterases of growing chicks by chlorpyrifos 
and dichlorvos. J App Anim Res. 2014;42: 423-8. 

28. Sogorb MA, González-González I, Pamies D, 
Vilanova E. An alternative in vitro method for 
detecting neuropathic compounds based on 
acetylcholinesterase inhibition and on inhibition 
and aging of neuropathy target esterase (NTE). 
Toxicol In Vitro. 2010;24:942–52. 

29. Okoroiwu HU, Iwara IA. Dichlorvos toxicity: 
A public health perspective. Interdiscip 
Toxicol. 2018;11:129–37. 

30. WHO. Classification of diabetes mellitus. 
Geneva:WHO; 2019. 

31.  Ellman GL, Courtney KD, Andres Jr V, Feather-
Stone RM. A new and rapid colorimetric 
determination of acetylcholinesterase activity. 
Biochem Pharmacol. 1961;7:88-95. 

32. Patel BN, Mackness MI, Harty DW, Arrol S, 
Boot-Hanford RP, Durrington PN. Serum 
esterase activities and hyperlipidaemia in the 
streptozotocin-diabetic rat. Biochim Biophys Acta. 
1999;1035:113-6. 

33. Krajewska E, Zavodnik I, Kluska B, Szosland K, 
Bryszewska M. Acetylcholinesterase activity of 



3124    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

normal and diabetic human erythrocyte membranes: 
the effect of oxidative agents. Biochem Mol Biol 
Int.1997;42(1): 203-10. 

34. Luc K, Schramm-Luc A, Guzik TJ, Mikolajczyk 
TP. Oxidative stress and inflammatory markers 
in prediabetes and diabetes. J Physiol Pharmacol. 
2019;70:809-24. 

35. Hegazy AM, Abdel Azeem AS, Shahy EM, El-
Sayed EM. Comparative study ofcholinergic and 
oxidative stress biomarkers in brains of diabetic 
and hypercholesterolemic rats. Hum Exp Toxicol. 
2016;35(3):251-8. 

36. Pearson JN, Patel M. The role of oxidative stress in 
organophosphate and nerve agent toxicity. Ann NY 
Acad Sci. 2016;1378: 17–24. 

37. Testa I, Rabini RA, Fumelli P, Bertoli E, 
Mazzanti L. Abnormal membrane fluidity and 
acetylcholinesterase activity in erythrocytes 

from insulin-dependent diabetic patients. J Clin 
Endocrinol Metab. 1988;67:1129-33. 

38. Inácio Lunkes G, Stefanello F, Sausen Lunkes D, 
Maria Morsch V, Schetinger MR, Gonçalves JF. 
Serum cholinesterase activity in diabetes and 
associated pathologies. Diabetes Res Clin Prac. 
2006;72:28-32. 

39. Tvarijonaviciute A, Ceron JJ, Caldin M. Serum 
butyrylcholinesterase activity in dogs with diabetes 
mellitus. Vet J. 2012;192(3):494-7. 

40. Jaga K, Dharmani C. Sources of exposure to and 
public health implications of organophosphate 
pesticides. Rev Pan Salud Pub. 2003;14:171-185. 

41.  Zhang B, Yang L, Yu L, Lin B, Hou Y, Wu J, et al. 
Acetylcholinesterase is associated with apoptosis 
in β cells and contributes to insulin-dependent 
diabetes mellitus pathogenesis. Acta Biochim 

Biophys Sin (Shanghai). 2012;44(3):207-16.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3125

An analysis of Mean Arterial Pressure, Roll Over Test and 
Body Mass Index as Predictors of Hypertension in Pregnancy
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Abstract 

Background: Hypertension in pregnancy is one of the three causes of maternal mortality in Indonesia, 
which proportion increases every year. More than 25% of maternal deaths in Indonesia in 2017 were caused 
by hypertension in pregnancy (Profil Kesehatan Indonesia, 2018). 

Purpose: The purpose of this study was to determine the relationship between MAP, ROT, and BMI on 
hypertension in pregnancy and to find predictor models of hypertension in pregnancy. 

Method: This research was conducted at Kedungadem Public Health Center, Bojonegoro Regency with a 
cross sectional study method. The sampling technique used purposive sampling with subjects consisting 
of 100 samples (50 normal tension and 50 hypertension). Data analysis used Chi Square, Logistic Binary 
Regression and Area Under Curve. 

Results: The results showed that a history of preeclampsia (OR 10.29; 95% CI 2.21–47.9), MAP (OR 3.38; 
95% CI 2.36 4.84), ROT (OR 19.94; 95% CI5.47) -72.71), excess BMI (OR4.06; 95% CI 1.58-10.44), BMI 
of obesity (OR 4.8; 95% CI 1.26-18.24), were significantly associated with hypertension at 27 weeks of age. 
The main predictors of hypertension at 27 weeks were positive MAP (AUC 0.874; 95% CI 0.832-0.966; p = 
0.000) and for predictors at 32 weeks, positive ROT at 27 weeks, 28 weeks and 32 weeks (AUC 0.851; 95% 
CI 0.914-0.993; p = 0.000). 

Conclusion: The history of preeclampsia, MAP and BMI were able to predict at 27 weeks of gestation and 
ROT was able to predict at 32 weeks of age. 

Keywords: MAP, ROT, BMI, hypertension in pregnancy. 
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Introduction 

The daily maternal mortality rate is still very high, 

around 830 women around the world die from pregnancy 

and childbirth, the causes are preventable. There are 

99% of maternal deaths occur in developing countries. 

Maternal Mortality Rate (MMR) is an indicator to assess 

or measure success in terms of maternal health efforts. 

In 2017 MMR in Indonesia reached 305 maternal deaths 

per 100,000 live births, this figure is still very high when 
compared to the 2030 SDG target of 70 maternal deaths 

per 100,000 live births. Maternal mortality in Indonesia 

is still dominated by three main causes of death, namely 

bleeding, hypertension in pregnancy, and infection. 

However, bleeding and infection tended to decrease, 

meanwhile, the proportion of hypertension in pregnancy 

was increasing. More than 25% of maternal deaths in 

Indonesia in 2013 were caused by hypertension in 

pregnancy.1 

Study stated that second trimester pregnant in 

hospital of Australian described that women had a 

Mean Arterial Pressure (MAP) value ≥ 90 mm Hg, 
indicating that the possibility ratio of preeclampsia was 

3 times higher. Measurements using the MAP method 

DOI Number: 10.37506/ijfmt.v15i3.15781
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should be measured at 13-20 weeks of gestation.2 in 

her research explained that the combination of Body 

Mass Index (BMI), MAP and Roll Over Test (ROT) 

is believed to be 90% affected by preeclampsia if they 

have two or more positive signs and from 85% who are 

positive by measuring BMI, MAP and the ROT after 

further observation was found to be 90% proven to be 

preeclampsia. 

Early detection can be done by calculating Mean 

Arterial Pressure (MAP), Roll Over Test (ROT) and 

Body Mass Index (BMI). 

Based on the description above, the authors are 

interested in analyzing Mean Arterial Pressure, Roll 

Over Test, and Body Mass Index as Predictors of 

Hypertension in Pregnancy (Study in the working area 

of Kedungadem Public Health Center, Bojonegoro 

Regency). 

Material and Method 

This study used a cross sectional and a prospective 

cohort approach. This study aims to analyze the Mean 

Arterial Pressure, Roll Over Test, and Body Mass Index, 

as predictor factors of hypertension in pregnancy in the 

working area of Kedungadem Public Health Center, 

Bojonegoro Regency. Research time is the length of 

time that taken by researchers to obtain the research 

data.3 This research started from January 2020. The 

research place is the place used during data collection 

during the case. This research was conducted in the 

area of Kedungadem Public Health Center, Bojonegoro 

Regency. The population is the whole subject under 

study.4 The population in this study were all mothers with 

gestational age more than 20 weeks who experienced 

hypertension in pregnancy and normal tension who 

visited the ANC at Kedungadem Public Health Center, 

Bojonegoro Regency. Furthermore, the sample consists 

of a part of the affordable population that can be used as 

research subjects through sampling. And sampling is the 

process of selecting a portion of the population that can 

represent the existing population.5 The data sample of 

this study were 50 samples of normal pregnant women 

and case groups, as well as 50 samples of pregnant 

women with hypertension in pregnancy, so that the total 

sample was 100 samples. Data collection was carried 

out through two procedures, namely administrative 

procedures and technical procedures. The editing or 

checking the data that has been collected to check the 

completeness or correctness of the data by checking 

whether the respondent filled out all the interview sheets. 
The editing was conducted on Wednesday, February 1, 

2020. The coding is changing data from the form of 

sentences or checklists into numerical or numeric data. 

The coding was conducted on Wednesday 1st February 

2020. Tabulating (compiling data) is organizing data 

so that it is easily added and arranged to be presented 

and analyzed.6 Tabulating uses the Microsoft Excel 

application program to perform univariate analysis with 

the percentage formula then processed using SPSS 16 

for windows. It was conducted on Wednesday, February 

1, 2020. Analysis was carried out on all data. The data 

obtained is analyzed and described in a frequency 

distribution table which produces data in the form of 

frequency numbers or percentage numbers.7 Regency 

work area in February, July 2019. The population in this 

study were all pregnant women with preeclampsia who 

came to do an examination in an independent midwife 

practice area in Jombang Regency in February, March 

2019 with 168 pregnant women. The sampling technique 

in this study was total sampling. The research instrument 

used a questionnaire with the value of Cronbach’s 

Alpha 0.862. For data collection, the questionnaire form 

is ready.8 After determining the appropriate patient 

exclusion criteria, and who agrees to participate study 

and sign an informed agreement form, information 

collected and filled in the form. That data entered in a 
specific database, using SPSS 16 statistical program. 
Data analysis is conducted by regression analysis at 

the 5% significance level. The research population is 
pregnant women with preeclampsia. 
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Result

Table 1. The relationship between sample characteristics, sample obstetric history and hypertension in 
pregnancy

Variable
Normal tension

Hypertension in 
pregnancy p

value
OR

(95% CI)
n (%) n (%)

Status of work

Have a job 23 46,9 26 53,1
0,689

0,786

(0,358-1,725)Jobless 27 52,9 24 47,1

Education

High 30 52,6 27 47,4
0,686

1,278

Low 20 46,5 23 53,5 (0,578-2,825)

Age

Low risk 41 51,2 39 48,8 0,803 1,285

High risk 9 45 11 55 (0,496-3,127)

Income

≥ 2,7 million 39 51,3 37 48,7
0,815

1,246

< 2,7 million 11 45,8 13 54,2 (0,496-3,127)

Wife’s salary

≥ 2,7 Million 8 36,4 14 63,6
0,227

0,490

< 2,7 Million 42 53,8 36 46,2 (0,185-1,300)

Husband’s Salary

≥ 2,7 Million 32 49,2 33 50,8
1

0,916

< 2,7 Milion 18 51,4 17 48,6 (0,403-2,084)

Hystory of PE

None 42 50,6 41 43,4 0,026
1,667

(1,278-17,879)

available 3 17,6 14 82,4

History of abortion

None 34 43 45 57 0,604 0,836

available 11 52.,4 10 47,6 (0,513-1,362)

Parity

Primi 17 47,2 19 52,8 0,900 1,066

Multi 28 43,8 36 56,3 (0,731-1,554)
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Pregnancy interval

≥ 24 months 34 40,5 50 59,5 0,070 0,525

< 24 months 11 68,8 5 31,3 (0,249-1,109)

Source: Primary Data, 2020 

The table describe shows that the status of work, education, age, household income, wife’s salary, and husband’s 

salary does not show any significant differences between the group of mothers with normal tension and the group 
of mothers with hypertension. shows that the history of abortion, parity and pregnancy interval did not show any 

significant differences in the two groups, but pregnant women with a history of PE / E will have a 10 times higher 
risk of developing hypertension than pregnant women who do not have a history of PE / E ( 95% CI 2.209-47,901). 

Table 2. The relationship between Mean Arterial Pressure (MAP), Roll Over Test (ROT), Body Mass Index 
(BMI) and hypertension at 27 and 32 weeks of gestation.

Variable
Normal tension

Hypertension in 
pregnancy p

value
OR

(95% CI)
n (%) n (%)

MAP at 27 weeks 
of gestation

Negative 20 69 9 31 2,088

Positifve 25 35,2 46 64,8 0,004 (1,182-3,688)

MAP at 28 weeks 
of gestation

Negative 16 76,2 5 23,8 0,003 2,658

MAP at 32 weeks 
of gestation

Negative 14 100 0 0 0,001 0,360

Positive 31 36 55 64 (0,272-0,478)

ROT at 27 weeks of 
gestation

Negative 40 58 29 42 1,996

Positive 5 16,1 26 83,9 0,001 (1,182-3,688)

ROT at 28 weeks of 
gestation

Negative 39 72,2 15 27,8 0,001 3,130

Positive 6 13 40 87 (2,007-4,882)

ROT at 32 weeks of 
gestation

Cont... Table 1. The relationship between sample characteristics, sample obstetric history and hypertension 
in
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Negative 44 72,1 17 27,9 0,001 98,353

Positive 1 2,6 38 97,4 (12,498-773,965)

ROT at 27 weeks of 
gestation

Negative 40 58 29 42 1,996

Positive 5 16,1 26 83,9 0,001 (1,182-3,688)

ROT at 28 weeks of 
gestation

Negative 39 72,2 15 27,8 0,001 3,130

Positive 6 13 40 87 (2,007-4,882)

ROT at 32 weeks of 
gestation

Negative 44 72,1 17 27,9 0,001 98,353

Positive 1 2,6 38 97,4 (12,498-773,965)

Chi-square

The table describe shows that MAP at 27 weeks’ 

gestation has a significant relationship with hypertension 
in pregnancy with p value <0.05. Pregnant women with 

a positive MAP value were 3 times more likely to have 

hypertension. Pregnant women with a positive MAP at 

27 weeks ‘gestation (RR = 2.088) and a positive MAP 
at 28 weeks’ gestation (RR = 2.658) were more likely to 
experience hypertension at gestational age 32 week. ROT 

at 27 weeks of gestation has a significant relationship with 
hypertension in pregnancy with p value <0.05. Pregnant 

women with a positive ROT value had a 20 times greater 

chance of developing hypertension. Pregnant women 

Cont... Table 2. The relationship between Mean Arterial Pressure (MAP), Roll Over Test (ROT), Body Mass 
Index (BMI) and hypertension at 27 and 32 weeks of gestation.

with positive ROT at 32 weeks of gestation had a greater 

chance of experiencing hypertension in pregnancy (OR 

= 98.353) compared with positive ROT at 27 weeks of 
gestation (RR = 1,996) and ROT positive at 28 weeks’ 
gestation (RR = 3,130). BMI at 27 weeks’ gestation has 
a significant relationship with hypertension in pregnancy 
with p value <0.05. Obesity at 28 weeks of gestation 

tends to have hypertension by 8 times compared to 

pregnant women with normal BMI and pregnant women 

at 32 weeks of gestation with obesity have 4 times the 

chance of experiencing hypertension than pregnant 

women with normal BMI. 

Table 3. The results of multivariate logistic regression analysis between wife’s salary, history of PE / E, 
pregnancy interval, MAP at 27 weeks ‘gestation, MAP at 28 weeks’ gestation, MAP at 32 weeks ‘gestation, 
ROT at 27 weeks’ gestation, ROT at gestational age 28 weeks, ROT at 32 weeks gestation, BMI at 27 weeks 
gestation, BMI at 28 weeks gestation, and BMI at 32 weeks gestation, with the occurrence of hypertension at 

32 weeks gestation 

Variable P value OR
95% CI

Minimum Maksimum

Wife’s salary 0,672 0,457 0,012 17,096

History of PE/E 0,483 2,690 0,169 42,763

pregnancy interval 0,218 0,114 0,004 3,624

MAP at 27 weeks of gestation 0,997 0,002 0,057 36,857
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MAP at 28 weeks of gestation 0,997 3,216 0,062 15,773

MAP at 32 weeks of gestation 0,998 6,311 0,120 20,213

ROT at 27 weeks of gestation 0,066 43,850 0,779 2,470

ROT at 28 weeks of gestation 0,225 6,057 0,329 111,439

ROT at 32 weeks of gestation 0,996 2,953 0,014 1,912

27 weeks of gestation with excess 
body weight

0,934 1,267 0,005 332.772

27 weeks of gestation with obesity 0,339 0,140 0,002 7,893

28 weeks of gestation with excess 
body weight

0,999 0,007 0,002 1,827

28 weeks of gestation with obesity 0,999 13,155 0,090 2,997

32 weeks of gestation with excess 
body weight

1,000 1,236 0,009 2,266

32 weeks of gestation with obesity 0,999 4,145 0,020 543,782

Binary logistic

From the results of the analysis in the table above, it can be seen that the largest p value is the BMI variable at 

32 weeks of gestation, so that in the next modeling, the BMI variable at 32 weeks of gestation is removed from the 

model. 

Table 4. The results of multivariate logistic regression analysis between wife’s salary, history of PE / 
E, pregnancy interval, ROT at 27 weeks of gestation, ROT at 28 weeks of gestation, ROT at 32 weeks 
of gestation, BMI at 27 weeks of gestation, and BMI at gestational age 28 weeks, with the occurance of 

hypertension at 32 weeks’ gestation 

Variable P value OR

95% CI

Minimum Maksimum

Wife’s salary 0,825 0,725 0,042 12,471

History of PE/E 0,332 3,653 0,267 49,956

Cont... Table 3. The results of multivariate logistic regression analysis between wife’s salary, history of 
PE / E, pregnancy interval, MAP at 27 weeks ‘gestation, MAP at 28 weeks’ gestation, MAP at 32 weeks 

‘gestation, ROT at 27 weeks’ gestation, ROT at gestational age 28 weeks, ROT at 32 weeks gestation, BMI 
at 27 weeks gestation, BMI at 28 weeks gestation, and BMI at 32 weeks gestation, with the occurrence of 

hypertension at 32 weeks gestation
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pregnancy interval 0,259 0,210 0,014 3,151

MAP at 27 weeks of gestation 0,588 0,527 0,052 5,370

ROT at 27 weeks of gestation 0,037 9,693 1,148 81,839

ROT at 28 weeks of gestation 0,032 16,072 1,266 204,009

ROT at 32 weeks of gestation 0,002 64,260 10,616 943,950

27 weeks of gestation with excess body 
weight

0,476 0,197 0,002 17,076

27 weeks of gestation with obesity 0,218 0,152 0,008 3,057

28 weeks of gestation with excess body 
weight

0,978 1,081 0,004 303,956

28 weeks of gestation with obesity 0,085 24,717 0,645 947,226

Binary logistic

Cont... Table 4. The results of multivariate logistic regression analysis between wife’s salary, history of PE 
/ E, pregnancy interval, ROT at 27 weeks of gestation, ROT at 28 weeks of gestation, ROT at 32 weeks 
of gestation, BMI at 27 weeks of gestation, and BMI at gestational age 28 weeks, with the occurance of 

hypertension at 32 weeks’ gestation

From the results of the analysis in the table above, 

it can be seen that the largest p value is the wife’s salary 

variable, so that in the next modeling the wife’s salary 

variable is excluded from the model. This model has 

an AUC value of 0.970 (95% CI 0.935-1.005) with a p 

value of 0.000. 

Discussion 

Characteristics of the research sample: Based 

on table 5.2. In the table of characteristics of pregnant 

women, the variables of work status, education, age 

of household income, history of abortion, gravida, 

and pregnancy interval do not show any significant 
differences between the two groups, In the table on the 

characteristics of pregnant women, the variables of work 

status, education, age of household income, history of 

abortion, gravida, and pregnancy distance do not show 

any significant differences between the two groups, this 

is in accordance with the study. 14 which in His research 

also explained that age, education and parity did not 

significantly influence both mothers with normal tension 
and hypertension. Based on the research that has been 

done, the researcher concludes that the sample in this 

study is homogeneous because there is no difference in 

the proportion of hypertension based on characteristics.

The Relationship of Obstetric History with 
Hypertension in Pregnancy:A history of PE / E 

is a major risk factor where in this study there was a 

significant difference between the two groups which 
could lead to a 10 times greater likelihood of developing 

hypertension, this is in line with what was done by 

where the risk of developing hypertension in pregnancy 

increased 3 times higher in pregnant women who have a 

history of PE / E.15 Based on the research that has been 

conducted, the researchers concluded that although the 



3132    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

history of abortion, parity, and pregnancy spacing has 

no effect or relationship to the incidence of hypertension 

in pregnancy, if pregnant women have a history of 

preeclampsia / eclampsia, it is likely that the mother will 

experience the same condition in the next pregnancy.

The Relationship between Mean Arterial 
Pressure and hypertension in pregnancy: The 

results showed that positive MAP (> 90 mmHg) was 

significantly different in the normal tension group with 
the hypertension group at 27 weeks and 32 weeks of 

gestation. The chance of pregnant women with positive 

MAP to suffer from hypertension at 27 weeks’ gestation 

was 3,381 times (95% CI: 2,361 - 4,841) compared to 

negative MAP. The chance of developing hypertension 

at 32 weeks’ gestation on positive MAP at 27 weeks of 

gestation was 2.088 (95% CI: 1.182 - 3.688), positive 

MAP at 28 weeks of gestation was 2.658 (95% CI: 1.215 

- 5.818) and positive MAP at 32 weeks of gestation was 

0.360 (95% CI: 0.272) - 0.478). In line with the findings 
in the 2nd trimester with MAP ≥ 90 mm Hg indicates 4 
times higher in the probability of developing hypertension 

in pregnancy.16 ROT was significantly different in the 
normal tension group with the hypertension group in 

pregnancy. A positive ROT at 27 weeks had 20 times 

the risk of developing hypertension compared with the 

negative ROT group. At 32 weeks of gestation the risk of 

hypertension increases in pregnant women with positive 

ROT at 27 weeks of gestation by 2 times, positive ROT 

at2 weeks of gestation by 2 times and the greatest risk 

if ROT at 32 weeks of gestation is positive by 98 times 

compared to pregnant women with negative ROT. In 

this study, the ROT variable is strongly related to the 

incidence of hypertension in pregnancy. It is in line with 

(Walia MD et al., 2015) that women who have a positive 

ROT at 28-32 weeks of gestation have a 2.2 times greater 

risk of developing preeclampsia.

The Relationship between body mass index 
(BMI) and hypertension in pregnancy: Body mass 

index was significantly different in the normal tension 
group with the hypertension group in pregnancy. At 27 

weeks of gestation, BMI with excess body weight had 

4 times higher in the risk of developing hypertension 

compared to the normal BMI group and BMI with 

obesity had 5 times higher in the risk of developing 

hypertension compared to the normal BMI group. At 32 

weeks ‘gestation, the risk of developing hypertension 

increases in pregnant women at 28 weeks’ gestation with 

BMI of obesity by 8 times. The obesity at 32 weeks of 

gestation has a four times chance of causing hypertension 

in pregnancy. This is in line with research conducted by 

that pregnant women with the overweight category have 

2 times higher in the risk of experiencing hypertension 

in pregnancy and BMI in the Obesity category will 

experience 3 times higher in the risk of hypertension, 

the greater the BMI of pregnant women, the greater also 

the possibility of developing hypertension.18

Analysis of MAP, ROT, and BMI, as predictor 
factors of hypertension in pregnancy: From the 

results of the multivariable analysis of hypertension at 

27 weeks’ gestation, 3 models were obtained, namely 

Model 1 consisting of MAP and BMI, Model 2 consisting 

of a history of PE / E and BMI, well calibrated and 

having a strong interpretation value (83.5%), it is lower 

than model 1 and higher than model 2 with a sensitivity 

of 72%, specificity of 96%, a positive predictive value 
of 87.5% and a negative predictive value of 57.1%. 

The comparison test did not show any difference in 

AUC values> 15%, which means that each model has 

the same level of interpretation of hypertension in 

pregnancy. Models 1 and 2 can be implemented in all 

health care facilities for pregnant women. From all the 

models, only model 3 has an easy level of efficacy, by 
simply calculating the BMI value from body weight and 

height and knowing the existence of a history of PE / E 

in a previous pregnancy. Besides its simplicity, model 

3 still has a good interpretation value.17 In addition to 

the predictors of hypertension at 27 weeks ‘gestation, 

the results of the study also found one final model as 
a predictor of hypertension at 32 weeks’ gestation. 

Model 1 is the relationship between ROT at 27 weeks 

of gestation, ROT at 28 weeks of gestation and ROT at 

32 weeks of gestation as predictors of hypertension at 

32 weeks’ gestation. Model 1 is well calibrated and has 

a good interpretation value (85.1%) with a sensitivity of 

83.6%, a specificity of 93.3%, a positive predictive value 
of 93.9% and a negative predictive value of 82.4%.19 

This model can be implemented in all health care 

facilities for pregnant women. Model 1 has an easy level 

of practicality, namely by only assessing the difference 
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in diastolic pressure between oblique and supine lying, 

although it is easy to do, this model still has a good 

interpretation value.20 

Conclusions 

The conclusion of this study is that MAP, ROT, and 

BMI are predictor factors of hypertension in pregnancy. 

Based on the research results obtained, the following 

suggestions are given:

1. For maternal and child health service facilities.

To prevent the occurrence of preeclampsia and 

eclampsia, early prevention, especially in high-risk 

groups, aims to identify the possibility of hypertension 

in pregnant women since the beginning of pregnancy, so 

early detection is needed.

2. For next researchers

The next researchers can carry out a better research 

design, with a larger sample with a more expanded 

research location. 
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study proposal has received approval from STIKes Insan 

Cendekia Medika Jombang Ethics Committee with 

ethical number 012/KEPK/ICME/I/2019 
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Abstract

Acute kidney damage is a severe condition common in patients who have undergone heart surgery 
(catheterization) and secondary injury is also referred to as being synonymous with surgery. The goal of 
this research is to determine the rate ofinterleukin-6 (IL-6) and fatty acid-related protein (FABP) in patients 
with acute renal injury (AKI) following cardiac catheterization. The study is performed on (81) patients (64 
males and 17 females) aged 40-75 years. Data from most patients are reported in the form of age, gender 
and smoking background questionnaire. The results indicate a significant increase in serum levels of IL-6 
and FABP in patients with severe renal insufficiency after cardiac catheterization by (79%) males versus 
(21%) females. In this study, improved risk prediction could enhance patient monitoring and treatment after 
surgery, direct patient treatment and decision making, and enhance participation in AKI interventional trials.
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Introduction 

Chronic kidney disease (CKD) is one of the most 

prevalent disorders of people in the world. The relative 

rise in the number of cases is due to old age and related 

conditions such as diabetes and high blood pressure 1. 

Recently, CKD cases have been reported to have risen 

by 10-15% worldwide 2. Statistics in the United States 

(US) show that more than 10% of the adult population 

has CKD. The number of cases of chronic kidney disease 

in Asian countries ranges from 13 to 17.5 %3. One of 

the most important risk factors, such as cardiovascular 

disease, which is associated with other chronic diseases, 

is a common factor in patients with chronic renal 

inflammation. The risk drivers of CKD can be classified 
into three major categories: chronic, behavioral and 

biomedical. The fixed group includes family history, age 
of the patient, prior cases of kidney failure, low birth 

weight, and sex of the patient 4.

Behavioral risk factors consist of the patient’s daily 

activities, such as alcohol and unhealthful food 5. It is 

worth noting that smoking raises the accumulation of 

urinary albumin. In a sample of 40,619 people aged 28 

to 75 years, concentrations of albumin increased below 

the level of microalbuminuria6.

Even in non-diabetic and hypertensive people, 

smoking has been independently linked with 

microalbuminuria7. A cross-sectional analysis in 7,476 

people without diabetes found that the amount of urinary 

albumin excretion is related to the amount of cigarettes 

smoking,the lethargy, and themalnutrition 8. The 

biomedical section covers people with diabetes, elevated 

blood pressure, cardiovascular disease, chronic renal 

inflammation, overweight and obesity 2. In addition to 

risk factors, the most important of which are renal artery 

disorder, diabetic renal dysfunction, glomerulonephritis 

and inherited renal disease are common triggers,chronic 

kidney disorder 9.Surgery is one of the major causes 

of acute kidney injury, the most important of which is 

cardiac surgery, and its risks, such as inflammation and 
elevated toxicity to the kidneys as they interact with 

DOI Number: 10.37506/ijfmt.v15i3.15781
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each other and inflict acute kidney injury 10.

One of the most important reasons not to detect 

chronic kidney disease early is that it has no signs and is 

known as a silent disease, as it is detected after a patient 

loses about 90% of kidney function and symptoms begin 

to emerge.

Among the major signs associated with chronic 

kidney disease are elevated blood pressure, changes in 

urine (decreased or increased urinary frequency during 

the night), peripheral oedema, kidney discomfort, 

weakness, loss of appetite, difficulty sleeping, fever, 
lack of focus, itching and restlessness Respiration, 

nausea and diabetes-like symptoms of loss of appetite.

Acute renal injury (AKI) is a complex condition 

that arises in a number of clinical conditions. Its signs 

include a mild rise in creatinine in the blood and gradual 

renal failure. AKI is an expression of the full spectrum 

of renal disease, in addition to acute renal failure (ARF), 

the primary symptom of which is a drastic decline in 

renal function (within 48 hours).

Renal dysfunction is followed by a substantial 

rise in serum creatinine either >0.3 mg/dL or >50% 

from baseline or a drop in urinary volume <0.5 ml/kg/

hour for >6 hours 11. One of the most common issues 

is the failure to clinically identify patients with renal 

insufficiency because long-term effects are dangerous 
and occur immediately 12. The number of cases and 

deaths in intensive care units due to AKI grows from 

5% to 30% relative to other diseases. Despite technical 

advances in clinical treatment, acute nephritis-related 

deaths remain high as the practitioner can only give 

preventive care such as hemodialysis due to elevated 

amounts of creatine in the blood13. In general, several 

studies have found that CI-AKI and possibly AKI have 

declined in patients who have undergone heart surgery 

over the past 10 years, with the exception of those who 

had postoperative coronary angiography and tested 

positive for AKI that required dialysis (AKI-D) 14.

New diagnostic strategies (for example, renal 

biomarkers and enzymes) can be useful for early 

diagnoses, and liver fatty acid binding protein may be one 

of the biomarkers (L-FABP). Multiple laboratory studies 

have shown that individual FABPs have both distinct 

and overlapping roles, some of which are dependent on 

basic protein structure elements 15. Previous research on 

various forms of FABPs have shown that these proteins 

are associated with tissue damage, including myocardial 

injury and damage to other tissues, such as the liver, 

kidneys, intestines and lungs16.

The second marker is Interleukin-6 (IL-6) cytokine 

that is one of the key factors controlling the defense 

mechanisms of the body through multi-directional 

actions. IL-6 activity plays a significant role in its 
inclusion in the immune response, hematopoiesis, and 

inflammatory processes. This marker is thought to be 
one of the keypro-inflammatory human cytokines and is 
also active in those processes, which may explain the 

rise in the serum level of this cytokine during chronic 

damage to the kidney and acute kidney17.

According to the above survey, a lot of studies 

employed different types of test such as blood tests 

reveal the percentage of waste products, such as 

creatinine and urea. But there are few studies using the 

rate of interleukin-6 (IL-6) and fatty acid-related protein 

(FABP) to diagnose AKI. Therefore, the study aimed at 

following up the condition of patients before and after 

undergoing heart surgery, not relying on traditional 

methods of following up the “kidney function” and 

measuring the level of creatine in the blood

Materials and Methods

This study is conducted on (81) patients (64 males 

and 17 females) whose ages ranged between (40-75) 

years, mean (58.56) years, and attended the Medical city 

hospital and Ibn Al-Bitar hospital and underwent cardiac 

catheterizations during the period from January to July 

2020. The patients included in the study developed acute 

kidney injury (AKI) after catheterization. Data from all 

the patients are recorded in a questionnaire form regarding 

age, gender and smoking history. The body mass index 

of patients is calculated from their height and weight. 

Laboratory investigations including estimation of serum 

IL-6, FABP are performed at private laboratories in 

Baghdad / Iraq. Venous blood samples are collected by 

means of disposable syringes from each patient before 

and after cardiac catheterization. Blood samples were 

collected in clean, dry tubes and leave it for (15min), 
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after which the coagulated part is separated from the 

clear solution using a centrifuge (Wincom company Ltd.

China) at a speed (min / 10000 g) for a period of (15) 

min. The laboratory investigations for (serum IL-6 and 

FABP) are immediately performed by ELISA technique 

using (Cloud-clone corp. USA) ELISA kit.

Statistical Analysis

Statistical analysis was performed using SPSS 

Statistical Package for Social Sciences (version 20). 

Data are presented as mean ± SD or number and 

percentage as applicable. Comparison between before 

and after catheterization procedure was done using 

Paired Student’s t-test. Unpaired Student’s t-test and 

ANOVA test were used to study the effect of gender, 

other complications and smoking. P-value of <0.05 was 

considered as statistically significant.

Results

The average age of patients with the failure renal 

disease was 58.56 years, while the average body mass 

index was 34.87, as seen in Table (1). The findings of 
the gender distribution among patients with acute renal 

injury showed that 64 (79%) were the number and 

percentage of males and 17 (21%) were the number 

and percentage of females, while 33 was the number 

and percentage of patients who smoked cigarettes. 31 

(38.3 %), and 17 (21 %) of them gave up smoking (40.7 

%) relative to non-smokers, as seen in Table (2). Table 

3 displays the serum and urinary concentrations of 

IL-6 as a measure of AKI in the adult group following 

cardiac catheterization. Compared to stable individuals, 

a slightly higher concentration (71.21) (P = 0.005) was 
observed in the serum and urine. In comparison to the 

control group, the FABP level was also higher in the 

serum and urine of the research group, roughly after 

cardiac catheterization (1.54) (p = 0.005).

Table (1): Mean age and BMI of the studied patients

Mean SD Min. Max.

Age 58.56 8.13 40.00 75.00

BMI
34.87 5.84 20.00 43.00

 

Table (2): No. and percentage of gender and smoking status in the studied patients

No. (%)

Gender 
Male 64 79.0%

Female 17 21.0%

Smoking 
Smoker 33 40.7%

None smoker 31 38.3%

Quit smoking 17 21.0%
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Table (3): Mean IL-6 and FABP levels before and after cardiac catheterization

Mean SEM Min. Max.

IL-6 before (pg/ml)

IL-6 after (pg/ml)

P=0.005*

22.08 3.67063 0.10 192.44

71.21
6.91036

23.44 521.53

FABP8 before (ng/ml)

FABP8 after (ng/ml)

P=0.005*

0.43 0.06915 0.10 3.63

1.54
0.16138

0.42 12.05

Discussion 

Two biomarkers (IL-6) and fatty acid bound protein 

(FABP) were examined and evaluated with associated 

acute kidney injury before and after cardiac surgery. The 

results revealed that the number and percentage of male 

patients were higher than females and obese, with an 

average BMI of 34.87. The results of our analysis also 

revealed a slight increase in the number and percentage 

of smokers. As shown in Table (1), depending on the age 

of patients with severe renal impairment, the mean age 

of the patients was (58.56) years, indicating that damage 

is roughly related to ageing. Ageing is associated with a 

decrease in renal function and an associated decrease in 

the estimated glomerular filtration rate, which reduces 
normal kidney function and increases the predisposition 

to severe renal impairment after surgery, and this is in 

agreement with 18.

As a result, improvement of renal function after 

acute renal injury in elderly individuals is at risk and 

“age” should be considered as a possible diagnostic 

rate after acute renal impairment. These findings are 
consistent with a study in a pediatric patient group 
19 recorded a potential 3 to 5-year follow-up of 245 

children with acute renal impairment who were treated 

at Texas Children’s Hospital between January 1998 and 

June 2001.

As shown in Table (2), the results revealed the 

majority of male cases in patients with severe renal 

insufficiency. This finding differs from other research 
that showed a greater risk of females developing renal 

dysfunction compared to males. Effects of gender 

distribution were inconsistent with our findings as males 
were more prominent in our sample, and this could be 

due to the presence of patients with rheumatoid arthritis 

as well as environmental and health factors in the study 

area. 

As stated in Table (1), the body mass index (BMI) 

is high in the infected persons who were examined, as 

it is considered an important evidence to predict many 

disease cases.

For example, chronic obstructive pulmonary 

disease, chronic renal impairment and cancer have 

increased mortality in underweight patients and these 

results are consistent with previous results by Guo et 

al. 20. The results for increased body mass index (BMI) 

in patients with significant renal impairment were well 
consistent with the previous literature. Woersching21 

reported the association between BMI and the incidence 

of acute renal injury in 445 patients undergoing cardiac 

surgery, and reported that a higher BMI was separately 

associated with an increased risk of developing acute 

renal impairment. Obesity was found as an independent 

risk factor for developing CKD.
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In an analysis of conditions that help increase the 

occurrence of acute renal failure, the proportion of 

smokers was higher than non-smokers, as seen in the 

Table (2). As smoking raises the accumulation of urinary 

albumin, even in a group with albumin concentrations 

below the threshold of microalbuminuria, this is 

consistent with the research involving 40619 people 

aged 28 to 75 years. It was noted that smoking was a 

significant influence on persons without diabetes or 
hypertension and was independently associated with 

microalbuminuria22. According to a report performed by 

Pintoet al. 8on 7,476 non-diabetic participants, the rate 

of excretion of urinary albumin is related to the amount 

of cigarettes smoked.

Important variations in IL-6 and FABP levels before 

and after cardiac catheterization procedures were seen 

in the Table (3). The inverse correlation of glomerular 

filtration rate (GFR) with circulating levels of pro-
inflammatory markers, including IL-6, is additional 
evidence of a connection between IL-6 and kidney 

disease as seen in Fig.1.

Figure 1: Differences between before and after catheterization values of the GFR

In patients with diffuse inflammatory marker 
levels such as IL-6, which were higher than those of 

healthy subjects, the eGFR incidence was slightly 

lower; elevated serum interleukin (IL)-6, IL-8, IL-1β, 
and IL-10 levels were observed. And in patients with 

acute renal dysfunction of AKI, tumour necrosis factor 

alpha (TNF-alpha). FABP increased in a brief period 

of time from minutes to hours after renal damage, 

through the evidence collected from the study of patient 

serum, FABP is a significant biological marker for 
early detection of AKI. These results are in agreement 

withresults of Ref.23.

Conclusion

1-  The findings suggest that the concentration of 
FABP and IL-6 is increased in the serum of adults 
who have undergone heart surgery and this is a 
sign of acute nephritis. L-FABP and IL-6 are good 
biomarkers of chronic kidney damage in acute-
stage survivors after surgery.

2-  The current study showed that the age of the patient 
plays a significant role in the preparation of AKI, 

particularly after cardiac surgery, as the rate of 
infection increased in adults aged 58 to 75 years.

3- Dietary and behavioral habits, such as smoking, 
are considered a contributing factor in raising the 
prevalence of infection, particularly for people who 
have kidney and urinary system issues in addition 
to respiratory disorders.

4-  The Body Mass Index (BMI) is an additional cause 
for developing AKI due to associated complications 
with obesity and related disorders such as high 
blood pressure, diabetes and diabetic nephropathy.

5-  “The findings of this analysis suggest that genetics 
and psychological and social influences could be the 
driving force behind the sex-related variation found 
in patients with chronic kidney disease, where the 
proportion of adult males affected was 79% higher 
than females 21% 79% more than women and 21% 
of 81 samples of the patients who underwent the 
examination. 
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Abstract

This study was conducted to reveal the chemical components, amino acids, flavonoids and vitamin C of 
the aqueous leaves extract of Moringaoliefera plant grown in AL-Ramadi city in Iraq, because these herbal 
plants have medicinal and nutritional importance.material and method.The leaves were collected from 
MoringaOleifera tree grown in the home garden, aqueous extract was prepared and GC-MS analysis, amino 
acid diagnostics, flavonoids diagnosis and vitamin C analysis were performed. Results sixteen chemical 
constituents were identified in the leaf aqueous extract; The most important of these compounds Decanoic 
acid(1.14%),17- Octadecynoic acid (29.24%), (7.51%). 12 types of essential and non-essential amino 
acids were diagnosed.Extraction of phenolic compound showed presence of quercetine(245.7 ppm) and 
kaemferal(299.6 ppm). Vitamin C content in fresh samples of leaves of M. olifera were determined by the 
HPLC method was (250.2 ppm). 

Keywords: GC-MS analysis, HPLC, Flavonoides,Vitamines, Aqueous Leaves Extracts, Moringaoliefera. 

Introduction

Moringaoleifera is one of the best known, widely 

distributed and naturalized species of a monogeneric 

family Moringaceae(1).The tree ranges in height from 5 

to 10 m(2).It can grow well in the humid, tropics or hot 

dry lands, can survive destitute soils, and is little affected 

by drought(2).M.oliefera tree tolerates a wide range of 

rainfall with minimum annual rainfall requirements 

estimated at 250 mm and maximum at over 3000 mm 

and a pH of 5.0–9.0 (3).

Medicinal plants, (Moringaoleifera) is one of 

the plants which have its customary use in most of 

the disease management. M. oleifera is native to the 

subHimalayan tracts of India, Pakistan, Bangladesh and 

Afghanistan,now it is cultivated all over the world(4,5).
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The World Health Organization (WHO) estimated that 

approximately, 75%-80% of the world’s population used 

herbal plant as traditional medicines for their primary 

health care need (6,7). 

Moringaoleifera is known with the following local 

names some of these: horseradish tree and ben tree 

in English, a AL-Rawag tree in Arabic, Nuggekayee 

in Kanada and kelor in Indonesia, simply known as 

moringa(7). Moringaoleifera is a common vegetable 

in Nigeria and many other countries Indians used the 

leaves by dried, ground into afne powder, and used as 

a supplement by adding small amounts to soup, bread 

dough, and stews. Moringa leaf powder has been 

promoted as a health food in many countries due to its 

high nutritional profle. It has been suggested that leaf 
powder could be added to food aid provided with vital 

nutrients and that moringa trees should be planted in areas 

with low food security as a bufer against malnutrition 
(6,7). This study therefore intends to evaluate the Gas 

chromatography–mass spectrometry (GC/MS) analysis 
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of the chemical constituents of the aqueous extract of 

Moringaoleifera leaves grown in AL-Ramadi-Iraq,to 

To determine which amino acids are present,and the 

anti-oxidant of quercetin,kaempferol and vitamin C of 

Moringaoliefera leaves extract. 

Material and Method

The fresh leaves of Moringaoleifera were collected 

from the tree that was cultivated in the house garden 

and were identified by taxonomist in the Department of 
Biology, Anbar University, Ramadi,Iraq . 

Preparation of samples

The leaves were destalked, washed and shade dried 

at ambient temperature with constant turning averts 

fungal growth.the leaves was later milled to obtain the 

vegetable leaf meals using an electric blender and stored 

in 40C temperature in refrigerator in well labeled airtight 

containers for analysis.

Preparation of Extract

40 gms of dried powdered leaves ofMoringaoleifera 

was extracted successively with 300 ml of distilled water 

in an orbital shaker for 24 hrs at room temperature. 

The extracts were filtered using filter paper to remove 
extractable substances, at every 3 hrs interval. The 

combined extracts were then evaporated with rotary 

evaporator and the dried extracts were stored at 4°C. 

GC-MS analysis

GC-MS analysis was done at the University Science 

Instrumentation Centre, AIRF, Jawaharlal Nehru 

University, Delhi. GC-MS-QP2010 Plus (Shimadzu, 

Kyoto, Japan) system was employed for GC-MS 

analysis, which comprises the headspace sampler 

(AOC-20s) and autoinjector (AOC-20i). The system 

was equipped with mass selective detector with an 

ion source having temperature 220°C and interface 

temperature 260°C. Capillary column used for MS 

analysis was Rt × 5MS capillary column with 30 mm 

× 0.25 mm (length × diameter) and 0.25 µm of film 
thickness. The temperature of the injector was adjusted 

to 250°C, possessing a split injection mode. The initial 

temperature applied was 80°C (3 minutes), which was 

further programmed to increase to 280°C at a ramp rate 

of 10°C/minutes. Helium (>99.99%) was used as carrier 

gas with 40.5 cm/seconds of linear velocity. The total 

flow programed was 16.3 ml/minutes, with column flow 
of 1.21 ml/ minutes. 

Amino acid extraction:

About 5 mg solid samples were weighed with an 

accuracy of 0.01 mg and approximately 100 mg liquid 

samples were weighed with an accuracy of 0.01 mg then 

1 ml of 6 M hydrochloric acid solution as hydrolysis 

agent was added, the tube was covered and placed in 

the aluminum thermo block at 100°C±20°C for 24 hours 

for hydrolysis , Using a pipette, a volume of 100 μl of 
hydrolyzed is introduced in a vial placed in evaporation 

to remove moisture with nitrogen gas; The dried amino 

acid residues were dissolved in a volume of 100 μl of 
acetonitrile; They are derivative with a volume of 100 

μl of OPA( orthophethalene aldehyde ); The sealed vial 
is subjected to ultrasound for 1 minute;· The vial is 

placed in the thermo block at 100°C+2°C for 30 min. to 

complete the derivatization reaction; The vial is placed 

in the gas chromatograph sample stand; 10 injections of 

100 μl per sample are performed (8).

Ultrasonic Extraction of Phenolic Compounds:

The phenolic compounds were extracted from 

homogenized plant sample (10.0 g) using ethanol/water 

(70/30) solvent. Extraction process was carried out using 

Ultrasonic Bath (USA) at the room temperature for 1 

hour (9). After filtration, 5 mL of liquid extract was used 
for extraction yield determination. Solvent was removed 

by rotary evaporator under vacuum ( Slovenia), and was 

dried at 60°C to the constant mass. Dry extracts were 

stored in the glass bottles at 4°C to prevent oxidative 

damage until analysis.

Quantification of individual phenolic compounds 
was performed by reversed phase HPLC analysis, using 

a SYKAMN HPLC chromatographic system equipped 

with a UV detector), Chemstation , a Zorbax Eclipse 

Plus-C18-OSD .25cm, 4.6mm column. The column 

temperature was 30ºC the gradient elution method, 

with eluent A (methanol) and eluent B (1% formic acid 

in water (v/v)) was performed, as follows: initial 0-4 

min, 80 % B ; 5-10 min, 60 % B; . and flow-rate of 1.1 
mL/min. The injected volume of samples 100 μL .and 
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standards was 100 μL and it was done automatically 
using autosampler. The spectra were acquired in the 280 

nm.

Vitamin C extraction

About 10g of sample fresh were separately weighed 

before extraction. After weighting of different samples, 

extraction was done with 25 mL of extracting solution, 

containing 5% meta-phosphoric acid , at 10°C in the dark. 

Extraction process was performed using a shaker for 4 

hours with continuous shaking(10). All extractions were 

carried out in triplicate and obtained solutions were then 

filtered andstored at 4°C before analysis. The injection 
of each extract into HPLC system was performed twice. 

HPLC model SYKAMN (Germany) using to analysis 

for vitamin C in sample. The liquid chromatographic 

method used for the determination of L-ascorbic acid 

(AA) consisted of an isocratic elution procedure with 

UV-Visible detection at 245 nm. Separations were 

carried out on a reverse phase column Luna C18 ( 25 

cm * 4.6 mm The mobile phase employed was a mixture 

of 0.5% NaH2PO4 and acetonitrile (93:7). Flow rate 

of the mobile phase was 1.2 mL/min and an injection 

volume of 20 µL was used in quantitative analysis. The 

temperature of analytical column was keptconstant at 

25°C.

Results and Discussion

Sixteen peaks were determined from the 

chromatogram of the aqueous leaf extract of 

Moringaoleifera. These peaks indicate the presence of 

sixteen compounds (1-16) in the extract. The molecular 

formula, percentage content and molecular mass of the 

compounds are shown in (Table 1). These compounds 

consist of mainly hydrocarbons, fatty acids, alcohols,and 

esters . 

The composition of the extract comprises: Propanone, 

2,2-dimethyl-1-(4-phenoxyphenyl)-, 1,2-Benzenediol, 

O-(4-butylbenzoyl)-O’-(isobutoxycarbonyl) , Decanoic 

acid, 1-Pentadecyn,11- Octadecenoic acid, cis-5-

Dodecenoic acid, Dipalmitin, Z-7-Tetradecenal, Methyl 

2-oxodecanoate¸2-Monoolein, 2-Hexadecyloxirane, cis-

3-Hexenyl pyruvate, 4-(2-Methyl-cyclohex-1-enyl)-but-

3-en-2-one, Z,E-2,13-

Octadecadien-1-ol, 9-Icosyne.

Moringaoliefera leaf extract was rich with long chain 

hydrocarbon (Alkanes, Alkenes) ,alcohols,fatty acids 

and another compound, For example, the compound 

Decanoic acid is one of the components that has straight-

chain saturated fatty acid. It has a role as an antibacterial 

agent, an anti-inflammatory agent, a human metabolite, 
a volatile oil component, a plant metabolite and an algal 

metabolite.Decanoic acid non-toxic ,used to make esters 

for perfumes and fruit flavors and as an intermediate 
for food-grade additives (8). Also the other chemical 

compound is 17-Octadecynoic acid, it is is an acetylenic 

fatty acid that is octadecanoi acid (stearic acid) which 

has been doubly dehydrogenated at positions 17 and 18 

to give the corresponding alkynoic acid. 

It has a role as a P450 inhibitor, an EC 1.14.14.94 

(leukotriene-B4 20-monooxygenase) inhibitor and an 

EC 1.14.15.3 (alkane 1-monooxygenase) inhibitor. 

It is a long-chain fatty acid, an acetylenic fatty acid, a 

terminal acetylenic compound and a monounsaturated 

fatty acid (11,12). Z-7-Tetradecenal is the main compound 

at (40.90%). It is also the main chemical compound in 

the hexane extract of PremnamucronataRoxb leaves, 

which has great activity against E. coli and S. aureus (13). 
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Table (1): Important phytochemical detected by GC-MS of aqueous extract of Iraqi M .oliefera leaves 

Peak compound
Molecular 
formular

Molecular weight
Retention 

time
Percentage 

content

1
Propanone, 2,2-dimethyl-1-(4-

phenoxyphenyl)-
C17H18O2 254 18.650 0.13

2
1,2-Benzenediol, O-(4-butylbenzoyl)-

O’-(isobutoxycarbonyl)-
 

C22H26O5 370 19.633 0.18

3 Decanoic acid C10H20O2 172 20.542 1.14

4 1-Pentadecyne C15H28 208 21.500 0.98

5 11-Octadecenoic acid, methyl ester C19H36O2 296 21.683 1.36

6 17- Octadecynoic acid C18H32O2 280 22.367 29.24

7 4-Hydroxyheptanohydrazide C7H16N2O2 160 22.550 0.92

8
Pentadecanoic acid, 

2,6,10,14-tetramethyl-, methyl ester
C20H40O2 317 23.558 7.51

9 Z-7-Tetradecenal C14H26O 210 25.183 40.90

10 Methyl 2-oxodecanoate C11H203 200 25.292 1.08

11 2-Monoolein C21H40O4 356 26.992 7.21

12 Pentadecanal C15H30O 226 27.250 1.32

13 cis-3-Hexenyl pyruvate C9H14O3 170 27.671 0.37

14
4-(2-Methyl-cyclohex-1-enyl)-but-3-

en-2-one
C11H16O 164 32.200 1.21

15 Z,E-2,13-Octadecadien-1-ol C18H34O 266 32.917 4.89

16 1-Undecyne C11H20 152 33.242 1.55
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Pentadecanal(1.32%), It is a component of essential 

oils from plants like Solanumerianthum and Cassia 

siamea. It has a role as an antimicrobial agent, a volatile 

oil component and a plant metabolite. It is a long-chain 

fatty aldehyde and a 2,3-saturated fatty aldehyde (14). 

1-Undecyne(1.55%), It has a role as a metabolite (15). 16 

chemical compounds were also identified in the alcoholic 
extract of Moringaoleifera leaves cultivated in Nigeria 
(16).The results of amino acid profile analysis showed 
that there were 12 types of amino acids contained in 

M.oleifera leaves as shown in Table 2. 

The essential amino acid content included threonine 

(31.4 mg/gm), leucine (77.2 mg/gm), valine (10.3 mg/

gm), methionine (88.5 mg/gm), tryptophan (12.3 mg/

gm) while non-essential amino acids include aspartic 

acid (101.2 mg/gm), glycine (58.7 mg/gm), arginine 

(62.3 mg/gm), alanine (33.5 mg/gm), serine (35.6 mg/

gm), cysteine (58.7 mg/gm), Glutamic acid (142.2 mg/

gm)

The results of the analysis showed that glutamic 

acid was an amino acid with the highest concentration, 

and the lowest was Valine, while a previous study of 

the amino acid extraction of Moringaolifera leaves 

cultivated in northern Nigeria showed that glutamic 

acid was the highest concentration and the amino acid 

methionine the lowest concentration(17).

Table 2: Amino acid detected by Amino Acid Analyzer

NO Retention Time(min) Response Amount(mg/gm) Compound name

1 7.91 358.9 12.3 Tryptophan

2 9.12 314.8 35.6 Serine

3 9.93 123.6 77.2 Lucien

4 10.50 1252.5 142.2 Glutamic acid

5 11.82 347.8 31.4 Threonine

6 13.34 212.5 39.6 Glycine

7 13.92 356.5 62.3 Arginine

8 15.13 654.1 33.5 Alanine

9 16.55 250.8 58.7 Cysteine

10 17.14 724.8 10.3 Valine

11 19.83 435.4 88.5 Methionine

12 22.15 333.5 101.2 Aspartic acid

The composition of amino acids can be a determinant 

of the characteristics and activities of proteins 

contained in a substance. Since Moringa contains high 

concentrations, it is an important food source for treating 

malnutrition resulting from protein deficiency, especially 

in children and infants (18).Udenigwe and Aluko (2011) 

said that amino acids which have high inhibitory activity 

against DPPH radicals(2,2-diphenyl-1picrylhydrazyl) 

are types of hydrophobic, aromatic and acidic amino 

acids. 
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This indicates that the higher the concentration  

of acidic, aromatic and hydrophobic amino acids in a 

sample, the potential as an antioxidant will be very 

good (19).The results of the study showed that the 

concentration of quercetin of Moringaoleifera leaves 

grown in Ramadi-Iraq is 245.7 ppm, and kaempferol 

299.6 ppm, In a previous study to extract flavonoides 
from Moringaoliferaleaves, conducted in 21 cities in 

Africa, showed that the percentage of quercetin ranged 

from the lowest concentration of 0.07 % in the city of 

Binga to the highest concentration of 1.26% in the city 

of Lusaka, the percentage of kaempferol ranged between 

0.05% in Dodowa city and 0.67% in Chikupi city(20).

and in another study, quercetin and kaempferol were 

estimated in the leaves of Moringaoleifera cultivated in 

India. the concentration of quercetin was 1099 ppm and 

the concentration of kaempferol was 133ppm (21). 

Quercetin is a polyphenolic flavonoid with potential 
chemopreventive activity. Quercetin, ubiquitous in plant 

food sources and a major bioflavonoid in the human diet, 
may produce antiproliferative effects resulting from 

the modulation of either EGFR or estrogen-receptor 

mediated signal transduction pathways (22). Although the 

mechanism of action is not fully known, the following 

effects have been described with this agent in vitro: 

decreased expression of mutant p53 protein and p21-

ras oncogene, induction of cell cycle arrest at the G1 

phase and inhibition of heat shock protein synthesis. 

This compound also demonstrates synergy and reversal 

of the multidrug resistance phenotype, when combined 

with chemotherapeutic drugs, in vitro (23). Quercetin 

also produces anti-inflammatory and anti-allergy effects 
mediated through the inhibition of the 

lipoxygenase and cyclooxygenase pathways, 

thereby preventing the production of pro-inflammatory 
mediators (24). 

Kaempferol is a tetrahydroxyflavone , acting as an 
antioxidant by reducing oxidative stress, it is currently 

under consideration as a possible cancer treatment. It 

has a role as an antibacterial agent, a plant metabolite, 

a human xenobiotic metabolite, a human urinary 

metabolite and a human blood serum metabolite (25).

Results showed, the leaves of 

M.olieferaolieferacontaine (250.2 ppm) of Vitamin C 

Table 4. Presence of vitamin C in M.oliefera leaves are 

sufficient to prevent free radical damage and oxidative 
stress,SoM.oliefera leaves provide a healthy and medical 

food for the body,as they contain effective antioxidant 

and anti –inflammatory compounds that increase the 
immunity (26,27). 

Table 3 : Concentration of flavonoides of Moringaoliefera leaves extract in Iraq 

Compound name Retention time Area Hight Amount ppm

Quercetine 3.820 988.414 166.398 245.7 ppm

Kaempferol 7.017 616.789 88.070 299.6 ppm

Table 4: Table 1. Content of ascorbic acid (AA) in leaves of M. oleifera

Retention time Area Hight Amount ppm

6.573 81.433 19.307 250.2 ppm
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In another study conducted in Bangladesh to 

find out the level of vitamin C content in different 
parts of Moringaoleifera plants, it was found that the 

amount of vitamin C in mature leaves ranged between 

51.26mg/100g to 150.15 mg / 100 g, and the highest 

concentration of vitamin C was in Moringaolifera 

flower77.5mg/100g to 224.67 m9/100g(10).There are 

studies confirming that the content of MoringaOlivera 
tree of vitamin C is equivalent to 2-4 times what is found 

in plants known for their vitamin C content, such as 

lemon tree(28).There is another study confirming that the 
content of vitamin C in Moringa extract wass 1.371g per 

100g of extract,Thus, MoringaOleifera is an important 

source of Vitamin C(29). 

Conclusion 

The GC-MS analysis of Moringaolivera leaves 

grown in Iraq-Ramadi showed the presence of 

compounds of economic and medical value, as it was 

observed that there are compounds that contribute as 

anti-microbial and anti-inflammatory such as Decanoic 
acid, 17-Octadecynoic acid, Z-7-Tetradecenal and 

Pentadecanal, where the highest percentage of the 

effectiveness of biochemical compounds represented 

73%. just as the leaves of Moringa Oliveira are 

considered an important food source because it contains 

high concentrations of essential amino acids and the 

highest concentration of the amino acid Glutamic acid 

(142 mg / gm), and the results of the HPLC analysis 

showed the presence of quercetin compounds (245.7 

ppm) and 
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Abstract

The coronavirus disease 2019 (COVID-19), elicited by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection, is a pandemic public health emergency of global concern. Other than the profound 
severe pulmonary damage, SARS-CoV-2 infection also leads to a series of cardiovascular abnormalities, 
including myocardial injury, myocarditis and pericarditis, arrhythmia and cardiac arrest, cardiomyopathy, 
heart failure, cardiogenic shock, and coagulation abnormalities. mechanisms have been postulated for 
COVID-19-associated cardiovascular damage including SARS-CoV-2 receptor angiotensin-converting 
enzyme 2 (ACE2) activation, cytokine storm, hypoxemia, stress and cardiotoxicity of antiviral drugs. In 
this paper we reported a patient with severe Cocid 19 pnumonia that had very high level of Troponin I 
without history of cardio vascular and other underlying diseases expect mild HTN with use of amlodipine. 
She had a ECG with old LBBB without significant ST-T bnormality and normal data in Trance thoracic 
echocardiography(TTE). We named this condition subclinical involvemet of cardiovascular system in 
Covid19 and our discussion is about reasons and origination of this Troponin elevation.

Keywords: COVID-19; coronavirus; troponin; cardiovascular

Introduction

Since the first case of COVID-19 was recognized in 
Wuhan China in December 2019, more than 15 million 

persons get infected by COVID-19 until 26 July 2020[1]. 

The COVID-19 pandemic causes a significant burden 
on medical institutions. Consequently in such pandemic 

management of emergency situations like myocardial 

infarction(MI) was too hard[2]. Patients with cardiac risk 

factors are more likely to experience severe or critical 

illness, requiring intensive care unit (ICU)[3]. Myocardial 

injuries caused by ischemia, acute thrombotic occlusion, 

or myocarditis is reported 7-28% between hospitalized 

COVID-19 patients and is related to high mortality[4-6]. 

Myocardial injury and Myocarditis in covid 19 confirmed 
as evidenced by (a) increased levels of N-terminal pro-

brain natriuretic peptide (NT-proBNP) and cardiac 

biomarkers (creatine kinase-MB, high-sensitivity 

troponin T), and (b) diffused biventricular hypokinesis 

and interstitial edema, and circumferential pericardial 

effusion using cardiac magnetic resonance imaging[7]. 

We reported the patient with Covid19 infection that had 

significant elevated level of troponin I without elevated 
level of CPK, CPK-MB, NT-Pro BNP with normal data 

in trans thoracic echocardiography.

Case Description

A 84 years old woman that hospitalized in ICU 

by Covid19 infection. She had mild dyspnea, fatigue, 

weakness, mild fever, anorhexia, myalgia, cough and 

septum. Chest CT Scan had multiple lesion diagnostic 

for Covid19 pneumonia(Figure1). Consequently 

real-time PCR was done for her and he recognized as 
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COVID-19 patients and got the current remedy as 

COVID-19 patients. Treatment for Covid19 containing 

Chloroquine,Alazanavir, Naproxen, Vancomycin with 

ICUcare was done for patient. She didn’t has any history 

of underlying disease and using drug. She has history 

of 2 times coronary angiography in 8 and 2 yaers ago 

due to dyspnea of exertional FC2(probably related to 

diastolicdysfunction) and old LBBB in ECG; CAG results 

was nomal coronary arteries in all times. Her initial vital 

signs were for O2 saturation 93%, blood pressure 133/88 

mmHg, puls rate 90 BPM. Some electrocardiography was 

taken from him and also some tests were done for him. 

electrocardiography(ECG) showed sinus tachycardia 

and old left bundle branch block(Figure2). In lab data 

qualified troponin I was positive in 2 times assessment. 

Due to we checked quantitive troponin I in later day(2th 

days of hospitalization) that was high and demonstrated 

2136 ng/l .The laboratory results were shown in table 1. 

Base on his echocardiography we get these results: 1) 

left ventricular size was normal in diastolic and systolic 

cycle 2) right ventricle size and right ventricle function 

was normal 3) No Significant wall moation abnormality 
4) mild Tricuspid valve regurgitation with normal left 

and right atriums size 5) Systolic pulmonary pressure 

was 20mmhg with normal IVC 6) ejection fraction 

was 55%. Without priardial effusion. the repeat of TTE 

demonstratred the same perior data without any change 

at 3th days of admission. The patient was candidate for 

cardia MRI that was expired in afternoon of 3th days and 

we cannot demonstrate a soure for high troponin I. 

Table 1. Result of serology laboratory data was done for the patients in ICU.

Laboratory findings Result Normal rang

FBS(blood sugar) 100 Adult (>20 years): 70-115

CPK 398 u/l
Male:24-195 u/l

Female:24-170 u/l

CPK-MB 18 u/l <24 u/l

Troponin I (1th times)

Troponin I (2th times)

Troponin I (3th times in 2th days of 
hospitalization)

Positive 

Positive

2136 ng/l

Negative: Up to 19

Borderline: 19-100

positive> 100

CPR 14 mg/l <2mg/l

Hgb 13.5 g/dl 12-16

WBC 5200/mm3 3500-10000

PLT 147000/mm3 150000-450000

Cr 1.0 mg/dl
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Figure1. Chest spiral CT of patient with widespresd lesions from bilateral Covid19 pneumonia 
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Figure 2. Electrocardiogram of Patient that showed old left bundle branch blok without any ST-T change 
for auto ischemia. 

Discussion

Cardiovascular complications have been reported 

in some COVID-19 cases. Frequently myocardial 

injury has been seen between them[8]. The prevalence 

of cardiovascular disease between COVID-19 patients 

variable from 4% to 14.6%. Patients with CoV19 often 

suffer from a wide variety of cardiovascular complications 

including hypotension (50.4%), tachycardia (71.9%), 

bradycardia (14.9%), reversible cardiomegaly (10.7%), 

and transient atrial fibrillation[9] .Therefore it remained 

uncertain whether hypertension, diabetes mellitus and 

cardiovascular disease related to COVID-19 disease[2]. 

Some studies reported COVID-19 cases that having 

some cardiac injury such as pericarditis, myocarditis, 

arrhythmia, and also cases of coronary artery thrombosis 

and STEMI were reported[10-13]. 30% of women and 12% 

of men have myocardial infarction but more than 50% 

of MI there isn’t any evidence of obstructive coronary 

disease at the time of angiography[14-16]. some reasons 

for myocardial infarction with non-obstructive coronary 
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arteries included prolonged coronary spasm, to acute 

thrombogenic process[17-19] and Release emboli fron 

enlarged and thrombotic cardiac chambers and transfer 

into coronary arteries[17].

Myocardial injury in Covid19 that is usually 

results from myocardial ischemia and non-ischemic 

causes including myocarditis, characterized by 

elevated levels of cardiac biomarkers (hypersensitive 

cardiac troponin I) > 99th percentile upper reference 

limit[20] or new abnormalities in electrocardiogram or 

echocardiogram[21]. Development of acute myocardial 

injury has been indicated the importance in poor prognosis 

of COVID-19 that happens pathophysilogically by 

multi organ failure due to hypotension as a result of 

mechanisms cytokine storm, hypoxia, inflammation, 
Drug-induced cardiovascular toxicity[21]. In another 

multi-centered study involving 1099 COVID-19 cases 

with preexisting anomalies including diabetes (7.4%), 

hypertension (15%), coronary heart disease (2.5%), 

and cerebrovascular disease (1.4%), increased level of 

creatine kinase (≥200 U/L) in patients in severe condition 
accounted for a much higher percentage than non-severe 

patients (19.0% versus 12.5%)[22]. Confirmation of 
myocarditis diagnosis in Covid19 is by this evidences: 

(a) increased levels of N-terminal pro-brain natriuretic 

peptide (NT-proBNP) and cardiac biomarkers (creatine 

kinase-MB, high-sensitivity troponin T), and (b) 

diffused biventricular hypokinesis and interstitial 

edema, and circumferential pericardial effusion using 

cardiac magnetic resonance imaging[7].myocarditis in 

COVID-19 may be due to direct localization of SARS-

CoV-2 in myocardium and systemic inflammatory 
response. the occurrence of cardiomyopathy in patients 

with COVID-19 has been repoted in Several studies 

. Among 21 critically ill patients with COVID-19, 

cardiomyopathy developed in 7 (33.3%) patients[23]. It 

is noteworthy that a number of medications employed in 

COVID-19 may also lead to cardiomyopathy, including 

chloroquine, interferon, and bevacizumab[24]. Heart 

failure is a common complication of COVID-19, due 

to deterioration of preexisting cardiac dysfunction and 

newly developed cardiomyopathy and myocarditis. Heart 

failure is characterized by decreased left ventricular 

ejection fraction and drastically elevated NT-proBNP. 

Association of elevated NT-proBNP with troponin in 

myocardial injury in Covid 19 indicating that patients 

with myocardial injury are at higher risks of cardiac 

dysfunction or heart failure [25].

The patients with Covid19 infection exhibit 

signs of overt cytokine storm (profound immune 

and inflammatory responses). COVID-19 patients 
with cytokine storm are likely to develop multiple 

organ failure (MOF) and sudden death, which greatly 

worsen the overall survival in COVID-19 patients[6]. 

Cytokine storm syndrome (as often seen in paraquat 

toxicity) denotes a severe life-threatening condition 

manifested by a sharp rise in proinflammatory cytokines 
including interferon (IFN)-γ, tumor necrosis factor 
(TNF)-α, interleukin (IL)-1, IL-6, IL-18, IL-7 and IL-
10, overwhelming inflammation, hyperferritinemia, 
hemodynamic instability, and MOF, and is potentially 

fatal if untreated[26]. Patients with Cytokine storm start 

to develop organ failure due to inadequate blood flow. 
The syndrome mainly impairs the cardiovascular system 

and manifests as severe heart failure and cardiogenic 

shock, accompanied with extracardiovascular symptoms 

including fever, lymphadenectasis, rash on hands and 

feet, and stomachache[22]. 

Aacute attack on respiratory system provokes 

damage within vasculature and tissues due to 

development hypoxemia, or low circulating oxygen 

levels[27-29]. Tissue breakdown and vascular leakage 

dampen the ability of heart and lungs to perfuse properly, 

leading to hypoxemia, dyspnea or shortness of breath. 

The events like Tissue breakdown and vascular leakage 

contribute to myocardial defect, leading to hypoxemia, 

dyspnea or shortness of breath, arrhythmia and shock[27]. 

MERS patients presented pneumonia accompanied 

by shortness of breath and left sided chest pain due 

to myocardial edema and acute myocardial injury[28]. 

According to a study involving 41 patients confirmed 
with COVID-19, 32% of patients developed various 

degree of hypoxemia and required oxygen therapy[21]. 

severe pulmonary damage lesd to reduction energy 

supply of cardiomyocyte, intracellular acidosis and cell 

membrane destruction[30]. In addition, influx of calcium 
ions can be induced by hypoxemia and cause apoptosis 

and injury of cardiomyocytes[30]. 
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Several antiviral drug-induced cardiovascular 

toxicity in the COVID-19 treatment and exert 

cardiotoxicity and elicit interactions with other 

cardiovascular medications too. Antiviral drugs 

including IFN-α, ribavirin, chloroquine phosphate, 
lopinavir/ritonavir, arbidol and remdesivir have all been 

included in the treatment of COVID-19[31]. During Ebola 

outbreak, one patient (among a total of 175 patients) 

administrated with loading dose of remdesivir developed 

severe hypotension and sudden cardiac arrest. In systemic 

lupus erythematosus and rheumatoid arthritis therapy, 

cardiotoxity including cardiac arrhythmias, dilated 

or restrictive cardiomyopathy, decreased myocardial 

function, vasodilation, and hypotension is often noted 

with frequent administration of chloroquine[32]. 

In addition to the above, Because SARS-CoV-2 

infection, especially those with severe infection, is 

obviously an acute stress for patients, psychological 

stress is deemed a possible contributing factor that SARS-

CoV-2 may use to cardiovascular damageoccurance; 

like hypertension and increase in heart rate, cardiac 

arrhythmias, and myocardial ischemia/infarction; due 

to activation of autonomic nervous system. With SARS-

CoV-2 infection, stress contributes to the activation 

of autonomic nervous system, thrombus disorders, 

and coronary vasoconstriction[33]. Besides stress can 

promote platelet aggregation, compromise vascular 

endothelial function and promote the risk of ischemia and 

thrombosis[33]. Our patient had severe ourse of Covid 19 

infection special in bilateral lungs and need to transfer to 

respiratory ICU very fast. Increased level of Troponin in 

this patient without decrease of left and right ventricle 

systolic ejection fraction and regional wall motion 

abnormality may result of subclinical myocardium 

injury by several reasons in that vondition included 

hypoxemia, cytokine storm, microthrombus disorders, 

psychological stress, and activation of autonomic 

nervous system. Whatever the reason, it is important that 

in Covid 19 patients management increased troponin 

should be consider as alarming sign for cardivascular 

system involvement even other cardiovascular system 

data like electrocardiography, echocardiography and 

clinical data was not demonstrate any remarkable sign. 

Indeed NT-pro BNP is not performed at our center, 

beside the patient’s general ill condition did not allow us 

to have cardiac MRI, maybe if would be done twice; our 

comments become more definitive. 
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Abstract

Background:It is estimated that around 4.5 millions of Indonesians work abroad, and 70% of themare 
women, aged ranging from 18 to 35 years old. Mostly are employed in the domestic sector as housemaids. 
They are prone to exploitation, extortion, physical and sexual abuses, due to human trafficking. Up to present, 
there is no reproductive health education programmesfor Indonesian migrant workershas been established. 
Thereforeit is necessary to provide education modules on reproductive health for them, which targetsspecific 
education levels and socio-economic background.

Methods: We evaluated the effectiveness of three models of reproductive health education on 24 Indonesian 
migrant workers as subjects. The subjects were classified into 3 groups, 8 subjects for each group. Group 
A received conventional model (modules without case), group B received moduleswith few cases given 
alongside, and group C received modules with many cases added to the modules. The modules included: (1) 
Female and male reproductive organs, (2) Fertile window, menstruation, pregnancy and abortion, (3) Human 
sexuality and sexual abuse, (4) Sex educationand sexually transmitted infections. Each modulewere given 
in the scheme of 4x120 minutes,twice every week. The evaluations were conducted using pre-test post-test 
design. The effectiveness of intervention was assessed by analysis of variance (ANOVA). Furthermore, we 
also conducted focussed group discussion(FGD) regarding the models and modules of the training in the 
fifth week of the experiment.

Results: There was a significant differences between subjects received module without case (Group A) 
compared to subjects received module with a few cases added (Group B)and modules with many cases 
added (Group C) at a<0.05, while there was no significant differences between subjects received module 
with few cases (Group B) compared with many cases added (Group B vs Group C) compared to Group A 
and Group B (a<0.05). Our results showed that modules with many cases added has the highest intervention 
effect in the reproductive health education models.

Conclusion: Our study concludes that the most effective model to builtcompetencies in reproductive health 
for Indonesian migrant worker is specific modules with many cases (Module C).

Keywords: Indonesian migrant workers, competencies in reproductive health, education. 

Introduction 

The Indonesian Workers Placement and Protection 

Agency (BNP2TKI) reported that the number of 

Indonesian workers in the April-June 2019 period was 

70,258 people, consisting of 36,212 people (51%) 

working in the formal sector and 34,246 people (49%) in 

the informal sector. The demographic data are described 

in detail below1.

The gender compositions is dominated by woman 

(71%) and while 29% are man. The level of education 

of migrant workers are as follow: 30 % are elementary 

schools graduates; 37 % junior high schools graduates), 

31 % of high schools graduates, and the rest are(2%)

university level. 

The marital status is as follows: 36% unmarried, 25% 

divorce, and 39% marital statuses. They mainly work as 

DOI Number: 10.37506/ijfmt.v15i3.15789
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domestic workers (30%), and as many as 21%works as 

caregivers. The total number of complaints in these three 

months placement was 1,903 with various cases1. 

There are several reports said that migrant workers 

especially females are prone to exploitation, extortion, 

physical and sexual abuses, due to human trafficking2,3. 

Most of female Indonesian migrant workers did not 

have enough knowledge about reproductive health 

and there was no such modules or curriculum in place. 

Female migrant workersare often facing these kindsof 

problems during their employment in foreign countries. 

Non-marital pregnancy, abortion, sexually transmitted 

infection, and sexual abuses are some problems that 

are faced by female Indonesian migrant workers. 

Therefore, it is necessary to introduce intervention 

program for Indonesian migrant worker to be applied in 

to reproductive health education teaching model.4,5

Furthermore, most of Indonesian migrant workers 

are young in age (between 18-35 years old), with low 

education level, and because of that, these aspects should 

be taken into consideration in giving a reproductive 

health education for Indonesian migrant workers.1 

The material of reproductive health education 

includes reproductive organs, fertile window, 

menstruation, pregnancy, abortion and contraception 

related to them as woman. In addition, materials related 

to sexually transmitted infection and sexology, such as 

sexual desire and how to behave to prevent sexual abuse 

are also important.3 

This research aims to evaluate the effectiveness 

of the reproductive health education modules among 

Indonesian migrant workers. The modules that we 

used in this research consist of knowledge about 

reproductive health, attitude toward reproductive health, 

and knowledge of healthy and safe of sexual practice 

and given in an adequate time to Indonesian migrants 

workers6-10. 

Materials and Methods 

This research was involvedof 24 subjects, which 

were Indonesian migrant workers from Indonesian 

migrant workers agency at East Java,before their 

departure. The subjects were classified into 3 groups, 8 

subjects for each group based on educational background 

and origin. 

Each group received modules about reproductive 

health that were given in the scheme of 4x120 minutes, 

twice every week. Group A received conventional model 

which is modules without case, while group B received 

modules with few (1 until 3) cases given alongside, and 

group C received modules with many (more than 5) 

cases, added to the modules. 

The modules material included: (1) Female and male 

reproductive organs, (2) Fertile window, menstruation, 

pregnancy and abortion, (3) Human sexuality and 

sexual abuse, (4) Sex educationand sexually transmitted 

infections. The modules were presented to the subjects 

by trained doctors using power-point presentation (ppt). 

Mixed method research model was used in this 

experiment. The quantitative portion used pre test-post 

test design to evaluate effect of intervention on the 

subject. Analysis of variance (ANOVA) was further 

applied to evaluate the most significant effect and 
the most significant module and p<0.05 was used as 
significance level. Questioners for the test composed of 
70% knowledge, and 30% attitude. 

The qualitative portion used focus group discussion 

(FGD) and this method was conducted in the fifth 
week of the experiment to evaluate attitude models and 

modules of the training. Safe and healthy sexual practice 

attitude focused on communication simulation in case of 

sexual harassment situation. 

Results

Descriptive analysis shows that majority of 

Indonesian migrant workersage group are less than 30 

years old (63%), while age group 30 years – 35 years 

old is 29%, and age group more than 35 years old is 8%. 

The marital status is 50% married, 29% single, and 21% 

widow (Table 1). 

The education level, majority is senior high school 

(50%), followed by junior high school (25%), bachelor 

(21%), and lastly elementary school (4%). 
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Table1 : Marital status

 

Statistical analysis showed that the post-test score always higher compared to the pre-test score (Table 2). Group 

B and C showed higher post-test score compared to group A. In addition, Group C showed significant differences 
compared to group A, in contrast to group B and C which showed no significant differences. This results showed that 
modules in group B and C are more effective than group A, while modules in group C showed the most effective in 

term of intervention effects. 

Table 2. Data Pre Test and Post Test

 

Discussion

Our data suggest that observation from demographic 

data is in line with the report from Indonesian Agency 

of BN2PTKI. Data from the National Agency for 

Placement and Protection of Indonesian Workers 

(BN2PTKI) states that during 2014 - March 2019, the 

number of Indonesian migrant workers (PMI) reached to 

1.55 million workers, especially during the first quarter 
of 2019, the population reached to 64,062 people, which 

consist of 19,597 (31%) male workers, and 44,465 

(70%) female workers respectively1.
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Data above confirm that the problem of migrant 
workers is something complex. A holistic understanding 

(biological-psychological-social-cultural-spiritual) is 

needed to get the best conclusions and studies in order to 

overcome the problem because the Indonesian migrant 

workers are more young in ages, and relatively more 

risky to be involved in matters related to sexuality1.

Furthermore, data cited from WHO South-East 

Asiaconfirms that median age of international migrants, 
are 25 (2000) and 29.8 (2017) respectively11. 

Similar observation from Dai W (2015) who stated 

that sexual behavior in China among migrant workers, 

the majority (83.3%) of the migrants engaged in sexual 

behavior, and 58% did not use condoms in sexual 

intercourse12. 

Furthermore, Ullah A.A.(2010) observed that 

premarital pregnancies among migrants workers in 

domestic helpers in Hong Kong, found outthat 97 

percent of respondents had premarital sex and 36 

percent of them became pregnant. About 61 percent of 

pregnancies were “unwanted” while 39 percent were 

“wanted” pregnancies13. 

Similar observation has been reported byZong Z. et 

al (2017) who observed unmarried female migrants in 

Changzhou, China, and found out that there is an unmet 

need for reproductive health education and services 

where these women work as well as in their hometown 

communities. Further moreZong reported that asa high 

as 30% being reported has sexual experienced, but 

only 38% of them used contraception at first sex and 
58% were consistently practiced unhealthy and unsafe 

sexual practice over the past year, which leadsto many 

unintended pregnancies and abortions14. 

Most of migrant workers are employed as 

housemaids, whether they’re sent by legal or illegal 

procedures. These were occurring in many countries, 

including in ASEAN countries, due to their vulnerable 

conditions. Legal protections are not adequately provided 

by their originating government to the migrant workers 

who work abroad, and sadly, they’ve become the victims 

of criminal acts committed by their employers9. The 

International Convention on the Protection of All Rights 

of Migrant Workers and Members of Their Families is 

currently not implemented as it is designed, as an effort 

to protect migrant workers who work abroad.Although 

Indonesia already has a new Law on the Protection of 

Migrant Workers, the fact that women are still vulnerable 

to the threat of trafficking and violence in the destination 
countries still remains, even through they may still be in 

their village of origin15-17.

The backgrounds of human trafficking are very 
complex, and involving the economic, social and 

educational aspects. Thus, in order to prevent the 

trafficking to occur, fundamental issues should be 
solved, in terms of providing more opportunity in the 

economic factors and public education6. 

The procedures of international female migration 

is undoubtedly complex and require “integrative 

approaches” with multiple level of analysis. The 

arrangements of international female migration can 

be elucidated by three levels of analysis from the 

“sending side”: (1) the state; (2) individuals; (3) society. 

Emigration policies for women tend to be value-driven 

rather than those for men which are economically driven, 

where women put in their traditional status in domestic 

works wherever they are6,9. 

International research collaborations and research 

networks which include not only the originating 

countries, but also the receiving countries were very 

lacking in number. Building such collaborations and 

networks would require large numbers of scholars 

recruitment from different parts of the world, and on 

top of that, the number of the subjects should be even 

larger10.Prevalence of self-reported STIs among these 

migrant men was hightargeted interventions among 

migrant workers need to be strengthened for control and 

prevention of STIs5. 

Sakdapolrak (2002) stated that closer attention 

should be paid to sexual health education among 

migrant worker, especially women and those working in 

domestic and wholesale/retail occupation. Protection for 

migrant workers is indeed needed16. Moratorium from 

Indonesian government towards migrant agency was 

not effective17.This study suggests and urgent need to 

implement comprehensive sexual behavior education 

and intervention programs targeting migrants, especially 
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female migrants6,18. 

Our finding suggest that appropriate reproductive 
health materials for Indonesian migrant workers must 

meet the requirements in terms of substance and the 

way they are delivered. In the concept of building the 

character of reproductive health, adequate exposure time 

is needed. Adding knowledge (knowledge), building 

attitudes (attitude), can be done with optimism. While 

building commitment to being able to escape facing 

problems (practice) when situated in a new environment 

is a good achievement. They also can become an agent 

of promotion of reproductive health (advocacy level). 

It is the fact that Indonesian migrant workers, who are 

predominantly from rural areas, have little education, 

so it is important that there should be be an adequate 

concern in building characters that have reproductive 

health competencies18. 

This education program must be introduced as 

early as possible to reach young women before they 

migrate.Teaching method using illustrations, pictures 

and cases is effective to improve participant knowledge 

and understanding. Training materials include 

knowledge, attitude and practice with simulations. Role 

plays about manners are also useful to prevent sexual 

abuse. Discussion sessions are also needed to build an 

interactive learning process. In addition, aFGD can give 

suggestions about learning model. Class setting such as 

U-shaped with 2 hours of duration is effective. 

Besides those issues, the variety of sexual abuse 

incidence for every region is another issue to be given 

too. Specific modules related to the designated countries 
are very useful. For example,Indonesian migrant 

workers in Taiwan are more vulnerable to free sex, thus, 

reproductive health education related to fertile window, 

pregnancy, abortion, sexually transmitted infections, 

and also contraception are useful for them.Indonesian 

migrant workers in Middle East are also vulnerable for 

sexual abuse from “close” people, so materialsabout 

“how to behave” are very important to prevent sexual 

abuse. A good concepts about specific reproductive 
health problemsthat might be faced in designated 

countries are needed to be implemented too. 

Accordingly, reproductive health education is 

needed to improve the knowledge of Indonesian migrant 

workers, not only for themselves, but also to prevent 

any problems related to reproductive health problems 

that might be faced during their employment in foreign 

countries. Reproductive health materials that are relevant 

for Indonesian migrant workers should be given before 

their departure to the country of destination. 

The review of the receiving countries policy has 

shown that the situation in the receiving countries are 

not very favorable, especially not for women migrant 

worker. Nevertheless, the government policies and the 

enforcement of these policies can make a difference, as 

varying situations of migrants from different countries 

indicates16.

Our study also suggests that the evaluation of 

reproductive health material before training (pre-test) 

and after training (post-test) indicates the ability to 

master reproductive health material (knowledge), and 

some attitudes (attitudes) towards reproductive health 

problems could be the key factors. However, to test the 

reliability of the concept, it is necessary to evaluate in 

a time series analysis when migrant workers have lived 

their life as migrant workers. Future improvements to the 

concept, and training program targeted to specifically for 
prospective migrant workers in specific country, together 
with to carry out proportional assistance (mentoring) 

which able to reflect towards concepts and positive 
attitudes in the scope of reproductive health. When 

providing material, grouping the same country goals is 

important to do because the patterns and processes of 

the problems are specific to each region or country of 
work is a must to do. Finally, exposure simulations that 

are appropriate to the problem of the workplace country 

will build the readiness and success of migrant workers 

in dealing with the real problems. 

Conclusion 

Based on the findings in our study we conclude that 
reproductive health education for Indonesian migrant 

workers should be given before their departure to the 

country of destination. Reproductive health education 

using modules with many cases is effective for 

Indonesian migrant workers. 
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We also suggest that reproductive health education 

must begin early before their departure.Training is 

suggested to be carried out on specific subjects and in the 
specific workplace country goals, and specific / realistic 
exposure so the results would be maximum. 
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Abstract

This study was conducted to explore the adding effect of Opuntia Ficus Indica extract (OFI) to Tris extender 
preserved of Awassi rams semen characteristics. This study was carried out at the Animal Farm of the Animal 
Production Department / College of Agricultural Engineering Sciences/ University of Baghdad. Semen was 
extended using Tris extender with adding different concentrations of OFI extract which were 0% (control 
group), 0.5% (T1), 1% (T2), and 3% (T3). The effect of additives was studied during different preservation 
periods 0, 24, and 48 hours at 5°C. Adding 1% of OFI extract significantly increased (P≤0.05) individual 
sperm motility at different time post- cooling. While adding 0.5, 1, and 3% of OFI extract decreased sperm’s 
abnormality after 24 hours post-cooling. Also, using 0.5 and 1% of OFI extract improved plasma membrane 
integrity at 24 and 48 hours post-cooling. The sperm viability significantly increase (P≤0.05) in T2 group at 
zero time and after 24 hours post-cooling. This study proved that adding 3% of OFI extract to diluted Awassi 
rams semen may be lead to sperm damage. 
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Introduction

Cooled semen used as an important method for 

transporting the genetic material of sheep (1). The cooling 

method reduces sperm metabolism and maintain the 

sperm survival rate (2). However, sperm characteristics 

are decreased during cooling, thus leading to a decrease 

of sperm survival and fertility chance in the reproductive 

tract of ewes (3). The ram semen storage reduces the 

motility and disrupts the sperm plasma membrane 

integrity (4). These changes lead to a decrease in fertility 

capacity. Cooling changes the permeability of calcium 

leading to an increase of intracellular ion level and leads 

to damage the sperm cells (5). Decreased sperm viability 

during cooling storage due to the metabolic activity of 

sperm, accumulation of lactic acid, toxic substances, free 

radicals resulting from metabolism and lipid oxidation 
(6). The addition of alpha-tocopherol (7), Trolox (8), 

astaxanthin and taurine (9) can be lead to improve ram 

semen quality during cooling.

There are many types of plant extracts which added 

to diluted semen to preserve the sperm characteristics 

at cooling, plant extracts have been recently studied 

in order to improve the ram semen quality, such as 

Moringa Oleifera extract (10), thymus Vulgaris extract 
(11), Aloe Vera extract (12), and Cactus extract OFI extract 
(13). Therefore, this study aimed to evaluate the effect 

of Opuntia Ficus Indica extract (OFI) on the semen 

properties of Awassi rams stored at cooling.

Materials and Methods

Aquatic Extraction of Cactus (Opuntia Ficus 

Indica) Leaves. 

DOI Number: 10.37506/ijfmt.v15i3.15790
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The cactus leaves harvested from Al-Kut city (south 

of Baghdad city). The cactus leaves dried at 40 °C, after 

that, the cactus dry leaves ground to powder and stored, 

50 gram was extracted in 500 ml of distilled water, 

the solution was mixed by the magnetic stirrer for 24 

hours (14), and then the solution filtered by filter paper, 
centrifuged using 6000 rpm/min for 30 minutes, the 

supernatant was dried at 40 °C, the powder was packed 

in polyethylene bags and stored at cooling for further 

studies (15).

Animals and Semen Collection

Three mature and healthy Awassi rams (2 and 

3 years of age) was utilized in this study. Semen was 

collected three times each week by using an artificial 
vagina (16). 

Dilution of Semen and Addition of OFI extract

The semen was diluted at ratio of (1:10) using 

3.63% TRIS, 0.5% fructose, 1.9% citric acid, 100 mg 

streptomycin, 100000 IU penicillin and 19.2 mL egg 

yolk/ 100 ml distilled water (17). The diluted semen 

divided into four equal aliquots, the first part of semen 
with Tris extender without addition was considered as a 

control group, then the OFI extract added to diluted rams 

semen as follows: 0.5% + TRIS extender (T1), 1% + 

TRIS extender (T2) and 3% + TRIS extender (T3). The 

diluted semen in all experimental groups was evaluated 

after dilution, 48, and 72 hours at 5°C of cooling.

Semen analysis and evaluation

Thirty µl of diluted semen were placed on a warmed 

slide (37°C) and covered with a cover slip and examined 

under the power of 400x. The percentage of individual 

sperm motility in each treatment was determined using 

microscope assessment of sperm, according to Walton 

(18). The sperm viability estimated by using Nigrosine-

Eosin stain according to Evans and Maxwell (17). 
Abnormal sperm morphology was identified by using 
staining with eosin–nigrosine stain (19). The plasma 

membrane integrity was performed by mixing 30 μl of 
semen with 300 μl of hypo-osmotic solution, according 
to the method noted by Jeyendran et al., (20). 

Statistical Analysis

The statistical analyses were performed using a 

statistical analysis system (21) depending on completely 

randomized design (CRD) to study the effects of different 

factors on the characteristics of Awassi ram semen. 

Means with significant differences were compared using 
Duncan multiple range tests (22). 

Results and Discussion

The results revealed that the addition of 0.5 (T1) 

and 1% (T2) of OFI extract to diluted rams semen 

were significantly improved (p≤0.05) individual 
sperm motility at zero time, however, non-significant 
differences between the treatments (T3) and control 

group at the same time. After 24 hours at cooling, the 

results in table (1) observed non-significant effect when 
adding 0.5 and 1% of OFI extract to Tris extender on the 

individual sperm motility compared with control group, 

and there are significant variation (p≤0.05) between the 
treatment (T2) compared with (T3). The results in table 

(1) recorded high significant effect on the individual 
sperm motility for the treatment (T2) compared with 

other groups after 48 hours of cooling. While, the group 

T1 showed a significant enhancement (p≤0.05) compared 
with control group and T3 for the same character. The 

control group showed high significant effect on the 
individual sperm motility compared with T3. 

Table 1. Effect of adding different concentrations of Opuntia Ficus Indica leaves aqueous extract to Tris 
extender on individual motility percentage of Awassi ram semen stored at 5ºC (Means±Standard error)

Preservation period (Hours)
Treatment

48240

45.50±1.65 C52.50±3.22AB80.00±0.40 BCC

46.20±1.25 B50.00±2.04AB81.00± 0.57ABT1

49.50±0.28A57.50±3.22A81.75± 0.25 AT2

38.70±1.25D43.70±2.39B79.00±0.40 CT3

***Significance
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Different capital letters in similar column refer to 

significant differences among groups. 

C= control group; T1= 0.5% OFI extract, T2 = 1% 
OFI extract, T3= 3% OFI extract. * = p≤0.05. 

Table 2 revealed to the result of adding different 

concentrations of OFI extract on sperm’s abnormality 

percentage. The number of abnormal sperm was increased 

significantly (P≤0.05) for the control group compared 
with other treatments after 24 hours of preservation at 

cooling. Nevertheless, non- significant variation among 
all groups in the percentage of sperm abnormality after 0 

and 48 hours of preservation at cooling. 

Table 2: Effect of adding different concentrations of Opuntia Ficus Indica leaves aqueous extract to Tris 
extender on sperm’s abnormality percentage of Awassi ram semen stored at 5ºC (Means ± Standard error)

Preservation period (Hours)
Treatment

48240

41.50±12.37 38.25±1.18 A11.75 ± 1.18 C

30.75±0.47 20.75±1.43 B10.75 ± 0.62 T1

33.50±1.32 23.00±1.77 B11.25 ± 0.41 T2

33.25±1.18 20.50±1.55 B11.00 ± 0.40 T3

N.S*N.SSignificance

Different capital letters in similar column refer to significant differences among groups. 

C= control group; T1= 0.5 % OFI extract, T2 = 1 % OFI extract, T3= 3 % OFI extract. * = p≤0.05; N.S. = non-
significant. 

The effects of OFI leaves aqueous extract on plasma membrane integrity of preserved ram semen are presented 

in Table (3). The results appeared non-significant variation between all groups at zero time. Also, the treatment 
T2 appeared a significant increase (P≤0.05) in plasma membrane integrity after 24 and 48 hours of preservation at 
cooling. 

Table 3: Effect of adding different concentrations of Opuntia Ficus Indica leaves aqueous extract to Tris 
extender on plasma membrane integrity percentage of Awassi ram semen stored at 5ºC (Means±Standard 

error)

Preservation period (Hours)
Treatment

48240

33.25± 1.37 A42.25 ± 1.10 C73.50 ± 1.19 C

26.75± 2.68 B49.25 ± 0.85 B72.25 ± 1.31 T1

33.25±1.25 A58.50 ± 1.32 A72.00 ± 0.64 T2

20.25±0.47 C32.75 ± 1.60 D71.50 ± 0.64 T3

**N.SSignificance

Different capital letters in similar column refer to significant differences among groups. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3167

C= control group; T1= 0.5 % OFI extract, T2 = 1 % 
OFI extract, T3= 3 % OFI extract. * = p≤0.05; N.S. = 
non-significant. 

The results of sperm viability showed a significant 
increase (P≤0.05) for the treatment T2 at zero time 

compared with other groups. Also, after 24 hours, the 

treatment T2, control group and followed by T1 showed 

high significant increasing in sperm’s viability compared 
with T3 group. However, the groups T1 and C recorded 

a significant increasing (P≤0.05) than T2 and T3 groups 
after 48 hours of preservation at 5ºC (Table 4).

Table 4: Effect of adding different concentrations of Opuntia Ficus Indica leaves aqueous extract to Tris 
extender on viability percentage of Awassi ram semen stored at 5ºC (Means±Standard error)

Preservation period (Hours)
Treatment

48240

39.75±0.25A55.25±1.93A79.25±1.03BC

40.00±0.28A44.25±2.17B79.50±1.08BT1

20.75±0.25B58.25±1.18A80.25±0.47AT2

21.25±0.25B31.25±1.25C78.75±0.47BT3

***Significance

Different capital letters in similar column refer to significant differences among groups. 

C= control group; T1= 0.5% OFI extract, T2 = 1% OFI extract, T3= 3% OFI extract. * = p≤0.05; N.S. = non-
significant. 

This study was designed to determine the effect 

of aquatic extract of OFI leaves which added to Tris 

extender on the Awassi rams semen characteristics. 

Allai et al. (13) suggested that adding 1% of OFI 

extract to skimmed milk and Tris extenders increased 

sperm motility, sperm’s viability, plasma membrane 

integrity, and decreased the sperm’s abnormality, lipids 

peroxidation and sperm DNA fragmentation in ram’s 

semen after 72 hours of cooling compared with adding 

0, 2, 4 and 8% of OFI leaves extract to semen extender. 

However, high concentrations of OFI extract cannot 

efficiently protect ram’s sperm that preserved at 5 °C. 
Also, adding 1% of OFI fruit alcoholic extract to the 

Awassi rams semen enhanced sperm motility, viability 

and decreased abnormalities when preserved at cooling 

compared with adding 0, 0.5, 1.5 and 3% (23). The cactus 

cladode contains a large variety of taurine, vitamin E, 

polyphenols and flavonoids (24, 25, 13). The significant 

effect of adding OFI aquatic extract to diluted ram semen 

may be caused by bioactive taurine which found in OFI, 

this agreed with results of Neamah and Hobi (9) which 

noted a significant enhancement in the Awassi ram semen 
stored at cooling after adding taurine as antioxidant 

substance to Tris extender. The positive effects of OFI 

aqueous leaves extract in this study may be due to the 

mutual effects of its components such as minerals and 

sulfur amino acids, polyphenols and flavonoids acids (26, 

27, 28). Where Allai et al. (13) listed that OFI leaves contain 

quinic acid, malic acid, hyperoside and quercitin, the 

function of the organic acid is maintaining the ability to 

prevent O2 accumulation, decrease H2O2 formation and 

this lead to reduce negative ROS effect (29, 30). This study 

proved that adding 3% OFI extract to diluted Awassi 

rams semen can be lead to sperm damage. 
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Conclusion 

This study implies that supplementation of OFI 

leaves aqueous extract to Tris extender with a suitable 

concentration has an important effect on Awassi ram 

sperm characteristics during different preservation 

periods at 5˚C. The levels 1 and 0.5% of OFI extract 
can enhance sperm individual motility, viability plasma 

membrane integrity and decrease sperm abnormalities. 

Therefore, the OFI leaves aqueous extract can be 

considered an important natural substance that can be 

added to improve preserved rams semen quality. 
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Abstract 

Cancer is one of the catastrophic diseases with the most considerable absorption of costs in the National 
Health Insurance-Indonesian Health Card (JKN-KIS) program. The study aimed at analyzing ecologically 
the factors related to the prevalence of cancer in Indonesia.The research carried out ecological analysis using 
secondary data from the Ministry of Health of the Republic of Indonesia in 2018. The study sampled all 
provinces. Apart from cancer, five other variables analyzed as independent variables were the percentage 
of preserved meat/chicken/fish, the percentage of fatty/cholesterol/fried foods, the percentage of e-cigarette 
smokers, the prevalence of diabetes mellitus, the prevalence of hypertension. Data were analyzed using 
scatter plots.The study results found that the higher the percentage of preserved meat/chicken/fish food 
consumption habits in a province, the higher the prevalence of cancer. The higher the rate of fatty/cholesterol/
fried food consumption in an area, the higher the prevalence of cancer. Likewise, the higher the percentage of 
e-cigarette smokers in a province, the higher the prevalence of cancer. The higher the prevalence of diabetes 
mellitus in an area, the higher the prevalence of cancer. Finally, the higher the prevalence of hypertension 
in a province, the higher the prevalence of cancer. The studyconcluded that the five independent variables 
analyzed are related to the majority of cancer in Indonesia. 

Keywords: ecological analysis,consumption habits, cancer, e-cigarette, hypertension, diabetes mellitus. 
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Background 

Cancer is a group of diseases characterized by 

uncontrolled growth and the spread of abnormal cells. 

Cancer cells can spread to other parts of the body 

through the blood and lymph system. If the distance 

is uncontrollable, it can result in death. Cancer can 

affect everyone from children to older people, men, and 

women. The dominant cancers that occur in women are 

breast cancer and cervical cancer. For men, the most 

cancer is lung and colorectal, while in children, the most 

cancer is leukemia1,2

According to the WHO (World Health Organization), 

cancer is the second leading cause of death globally, 

accounting for an estimated 9.6 million deaths, or one 

in six deaths, in 20183.Meanwhile, from the Ministry of 

Health’s data in 2020, cancer is the third leading cause 

of death in Indonesia after heart disease and stroke1. 

According to Globocan, in 2020, Indonesia has reported 

396,914 new cancer cases with a death rate of 234,5114. 

The incidence of cancer in Indonesia (136.2/100,000 

population) ranks 8th in Southeast Asia, while in Asia, 

it is 23rd5.

Based on BPJS Health data, the cost of cancer 

treatment for the 2014-2018 period has spent IDR 13.3 

trillion (17%) of the total cost of catastrophic diseases 

of IDR 78.3 trillion6. From WHO (World Health 

Organization) data, the cancer burden in Indonesia 

with the highest number of cases is breast cancer, and 

the highest number of deaths is lung cancer. Still, the 

percentage of cancer in Indonesia reached 18.6% of 

NCD’s premature deaths7.

DOI Number: 10.37506/ijfmt.v15i3.15791
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The risk factors for cancer consists oftwo, namely 

those that can be modified (modifiable) and those that 
cannot be modified (non-modifiable). The flexible 
examples include smoking behavior, being overweight, 

drinking alcohol, consuming red meat/processed foods 

(with preservatives), inadequate physical activity, 

and low-fiber diets8. Meanwhile, non-modifiable risk 
factors include age, gender, genetics, race, ethnicity, 

and previous medical history9. According to a study 

from American Cancer Society researchers, about 

42% of cancer cases and 45% of cancer deaths in the 

United States are related to modifiable (preventable) risk 
factors8. Based on the background description above, 

this study aims to determine the aspectsof Indonesia’s 

prevalence of cancer. 

Materials and Methods 

Study Design

The authors designed the study using an ecological 

analysis approach. Ecological studies focus on 

comparisons between groups, not individuals. The 

data analyzed is aggregate data at a specific group 
or level, which in this study is the provincial level. 

An ecological analysis variable can be aggregate 

measurements, environmental measurements, or global 

measurements10,11. 

Data Source

The authors conduct the study using secondary data 

from the 2018 Indonesian Basic Health Research report. 

The Ministry of Health of the Republic of Indonesia 

issued the survey report. The unit of analysis in this 

study is the province. The study analyzed all areas (34 

provinces). 

Data Analysis 

The dependent variable in this study is the prevalence 

of cancer. This study only records cancer-based on 

diagnosis by the doctor. Apart from the majority of 

cancer as the dependent variable, the study analyzed 

five independent variables. The independent variables 
consist of behavioral factors (percentage of preserved 

meat/chicken/fish, percentage of fatty/cholesterol/fried 
foods, percentage of e-cigarette smokers), and comorbid 

factors (prevalence of diabetes mellitus, the prevalence 

of hypertension)12.

The study performs data analysis using univariate 

and bivariate methods. Meanwhile, the study employs 

bivariate analysis using scatter plots. This study uses a 

linear line of conformity to determine the relationship 

between cancer prevalence and the independent variable. 

The entire analysis process utilizes SPSS 21 software. 

Results and Discussion 

Table 1 provides descriptive statistics on cancer 

prevalence, and other variables analyzed in this study. 

The information presented in Table 1 shows very 

high variation between provinces. The lowest cancer 

prevalence reached 0.85% (West Nusa Tenggara 

province), while the highest cancer prevalence was 

4.86% in DI Yogyakarta. 

Table 1. Descriptive statistics variables of the prevalence of cancer in Indonesia

Prevalence of 
Cancer

Percentage of 
Preserved meat/ 

chicken/fish

Percentage 
of Fatty/ 

cholesterol/ 
fried foods

Percentage of 
E-Cigarette 

Smoker

Prevalence 
of Diabetes 

Mellitus

Prevalence of 
Hyper-tension

N 34 34 34 34 34 34

Mean 1.7591 20,5147 33.3265 2,5029 1.9059 8.1815

Median 1.5650 19,9000 33,2000 2.3500 1.7500 8.2450

Mode 1.32a 18.90a 10.30a 2.70a 1.30a 4.39a

Std. 
Deviation

0.69747 4.99855 11,15579 1.62602 0.62665 1,87549
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Variance 0.486 24,986 124,452 2,644 0.393 3,517

Range 4.01 24.40 48.10 7.20 2.50 8.82

Minimum 0.85 6.70 10.30 0.20 0.90 4.39

Maximum 4.86 31.10 58.40 7.40 3.40 13.21

Source: The 2018 Indonesia Basic Health Research  

Figure 1. Scatter plot of the Prevalence of Cancer and Percentage of Preserved Meat/Chicken/Fish in 
Indonesia, 2018 

Source: Indonesian Basic Health Research 2018 

Figure 1 is ascatter plot between cancer prevalence 

and the percentage of preserved meat/chicken/fish 
in Indonesia. This figure shows that the relationship 
between the two variables shows a positive trend. The 

results mean that the higher the percentage of preserved 

meat/chicken/fish in a province, the higher the prevalence 
of cancer.

Analysis using a scatter plot shows a positive 

relationship between the percentage of preserved meat/

chicken/fish in a cancer prevalence province. The higher 
the rate of preserved meat/chicken/fish in a region, the 
higher the prevalence of cancer in that region too. This 

study indicates thatpreserved meat/chicken/fishis a 
risk factor for cancer. The result is consistent with the 

research results from the World Cancer Research Fund 

(2018), which states that consuming processed meat will 

increase the risk of colorectal cancer, and consuming 

preserved foods will increase the risk of stomach 

cancer13. 
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Figure 2. Scatter plot of the Prevalence of Cancer andPercentage of Fatty / Cholesterol / Fried Foods in 
Indonesia, 2018 

Source: Indonesian Basic Health Research 2018 

Figure 2 is a scatter plotbetween cancer prevalence. 

The figure shows that the relationship between the two 
variables shows a positive trend. The analysis result 

means that the higher the percentage of fatty/cholesterol/

fried foods in a province, the higher the prevalence of 

cancer.

Likewise, with the analysis of the percentage of fatty/

cholesterol/fried foods with the prevalence of cancer, the 

higher the rate of people consuming fatty/fried foods in 

an area, the higher the prevalence of cancer. Theresult 

is also stated inLippi & Mattiuzzi’s (2015) research that 

eating fried foods will increase the risk of prostate cancer 

1.3 to 2.3 times14. In Garcia’s study (2019). The study 

stated that consuming cholesterol foods was associated 

with an increased risk of breast cancer15.

Figure 3. Scatter plot of the Prevalence of Cancer and Percentage of E-Cigarette Smokers in Indonesia, 2018 

Source: Indonesian Basic Health Research 2018 
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 Figure 3 is a scatter plotbetween cancer prevalence and the percentage of e-cigarette smokers in Indonesia. 

This figure shows that the relationship between the two variables shows a positive trend. The result means that the 
higher the rate of e-cigarette smokers in a province, the higher the prevalence of cancer.

 Many studies have shown that smoking is associated with cancer prevalence, and the results from scatter 

plot analysis of the percentage of e-cigarette smokers with cancer prevalence. The more e-cigarette smokers in a 

province, the higher the prevalence of cancer in that province. In Cancer Prevention Research, several studies on the 

relationship of e-cigarettes with cancer state that e-cigarettes can increase cancer risk in both mice and humans16,17.

Figure 4. Scatter plot of the Prevalence of Cancer and Prevalence of Diabetes Mellitus in Indonesia, 2018 

Source: Indonesia Basic Health Research 2018 

Figure 4 is a scatter plot between cancer prevalence 

and the prevalence of diabetes mellitus in Indonesia. 

This figure shows that the relationship between the two 
variables shows a positive trend. The finding means 
that the higher the prevalence of diabetes mellitus in a 

province, the higher the prevalence of cancer. In diabetes 

and cancer, several previous studiesshow that people 

with diabetes have an increased risk of developing 

cancer. Also, in the study, the conclusion was there is 

a slight increase in the risk of developing breast cancer 

among women with type 2 diabetes18,19.

Figure 5 is a scatter plot between the prevalence of 

cancer and theprevalence of hypertension in Indonesia. 

This figure shows that the relationship between the two 

variables shows a positive trend. The analysis result 

means that the higher the prevalence of hypertension in 

a province, the higher the prevalence of cancer.

Finally, the analysis shows that the higher the 

prevalence of hypertension in a province, the higher the 

cancer prevalencein the region. The finding supported 
research by Seretis et al. (2019), which states that people 

with hypertension have a higher risk factor for kidney, 

colorectal, and breast cancer20. In previous research,two 

studies concluded a significant association between 
hypertension and breast cancer risk.It is precisely for 

postmenopausal hypertensive women21,22.

The research carried out using an approach to 

ecological analysis has drawbacks in its use as a policy 
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basis since the data used is aggregated data at the provincial level. More research at the personal level is required to 

obtain more reliable information on intervention policy decisions23,24. 

Figure 5. Scatter plot of the Prevalence of Cancer and Prevalence of Hypertension in Indonesia, 2018 

Source: Indonesian Basic Health Research 2018 

Conclusions 

The authors concluded that the five independent 
variables ecologically analyzed are related to Indonesia’s 

cancer prevalence based on the research results. The five 
variables are the percentage of preserved meat/chicken/

fish, the percentage of fatty/cholesterol/fried foods, the 
percentage of e-cigarette smokers, the prevalence of 

diabetes mellitus, and the majority of hypertension. 
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Abstract

Incidencesregarding patient safety still occur,and not all are reported to the Hospital Patient Safety 
Committee. The aim studyto analyze the employee relationship influences the work unit staff’s intention in 
implementingthe patient safety program—the study was conducted bythe quantitative design of observational 
analytics and through a cross-sectional staff approach. The research sites includedSidoarjo Regional Hospital, 
Anwar Medika Sidoarjo Hospital, and Ahmad Yani Surabaya Islamic Hospital. The research collects data 
during May–July 2019. The variables consist of employee relationship as the independent variable and 
intention as the dependent variable. The results show that the development stage’s employee relationship 
was broadly establishing (46.51%), whereas, for the relationship stage, it was a majority of trusts (72.09%). 
The source intention stage was mostly personal intention(62.79%), and at the intention level, most of the 
distal intention was 84.88%. The leadership type affects theworking unit staff’s discretionto implement 
patient safety programs in hospitals, with employee relationships as a variable mediator.The study concluded 
that the employee relationships had a significant influence on the working unit staff’s intention in hospitals 
to carry out patient safety programs. However,employee relationships affect the work unit staff’s intention 
to carry out the patient safety program. 

Keywords:employee relationship, intention, patient safety, hospital management. 
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Introduction 

Patient safety is one of the main issues in health 

services. Applicable systems in the health services 

for patient safety programs include identifying and 

managing things related to patient safety, reporting and 

analysis of incidents, learning outcomeof incidents, 

and the follow-up and implementation of solutions to 

minimize the onset of patient risk1–3.

According to Law number 44/2009 concerning 

Hospitals, “Hospitals are defined as health care 
institutions that provide individual health services 

in a plenary way as well as inpatient, outpatient, and 

emergency services.” Furthermore, the Regulation of 

the Minister of Health,number 11/2017, states that every 

health care facility should maintain patient safety. In 

the 2012 version of the hospital accreditation standards, 

80% of the standard load is patient safety, and the rest 

of the new charge on patient-centered, good governance, 

and millennium development goals4.

The definition of patient safety under the Regulation 
of the Minister of Health Number 11/2017 is an effort to 

prevent harm to patients. Patient Safetyis a system that 

makes hospital care safer. This system prevents injuries 

caused by errors resulting from an action or not taking 

the action that should have been taken5.

The objectives of the implementation of the Patient 

Safety Program published in the National Guidebook of 

Patient Safety of the Ministry of Health6 are to: 

DOI Number: 10.37506/ijfmt.v15i3.15792
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1) create a culture of patient safety in hospitals; 

2) improve hospital accountability for patients and 

the public; 

3) lower the number of unexpected incidents and 

injuries in the hospital; and 

4) implement a prevention program so that there is 

no repetition of unforeseen events.

WHO estimates the incidence of unexpected 

hospitalization in various countries ranges from 3%-16%. 

Meanwhile, in developing countries, one in ten patients 

experience injuries when they get health services. In 

New Zealand, the unexpected incidence was reported 

at around 12.9% hospitalization rate7. Meanwhile, in 

the United Kingdom, the unexpected incidence was 

reported to be 10.8%8. In Canada, it was reported to be 

7.5%9. Moreover, Joint Commission International also 

reported around 10% in the United Kingdom and 16.6% 

in Australia10.

In Indonesia, data on unexpected incidents, near 

injury events, potential injuries, and sentinel incidents is 

still lacking. Patient safety incident data included in the 

Hospital Patient Safety Committee staff do not reflect 
what happened in the hospital11. 

The patient safety incident report notes are allegedly 

still underreported. Several situations become obstacles. 

Staff barriers to reporting safety incidents may be caused 

by employee relationship factors such as not having the 

courage to report patient safety incidents. They feel 

they have new problems such as being punished or 

shunned by coworkers when reporting patient safety 

incidents12,13.It takes a strong commitment from all staff 

to maintain the quality of hospital services, including 

patient safety14. Therefore, the study aims to analyze 

the employee relationship influence of the intention of 
the work unit staff in the implementation of the patient 

safety program. 

Methods 

The author conduct research using quantitative 

observational analytics using cross-sectional methods. 

The sampling technique used was random sampling, 

which gives equal opportunities to the population. The 

sample was calculated using the sample size for a cross-

sectional study, and the minimum sample was 46 units.

The researchers include 87 working units from all three 

hospitals. The author obtained data throughobservations 

and questionnaires answered by respondents and taking 

measurements on variables studied without intervention 

on research objects.The study conducts data collection 

for three months(May–July 2019) at Sidoarjo Regional 

Hospital, Ahmad Yani Surabaya Islamic Hospital, and 

Anwar Medika Sidoarjo Hospital.The inclusion criteria 

were work units, directly and indirectly, related to health 

care and patient safety programs;the study excluded all 

other work units outside the requirements.

Researchers argued thatsome work units need to be 

included even though they are not in medical services but 

conduct patient safety incident reporting in their work 

units.It is necessary because, with a larger sample number, 

researchers consider this study more representative 

of the population. Consequently,researchers added a 

total of 15 samples proportionally from such working 

units.The selection in the survey was 86 working units. 

Including Anwar Medika Sidoarjo Hospital added a 

population sample of 4–25 working units, Sidoarjo 

Regional Hospital population 24 working units added 

5–29 working units, and Ahmad Yani Surabaya Islamic 

Hospital from 26 working units added a selection of 

6–32 working units.

The study conduct data collection usingself-

administered questionnaires containing 150 statements 

that had previously undergone validity and reliability 

tests. The variables studied were employee relationship 

as the independent variable and intention as the dependent 

variable.Employee relationship is a psychological 

relationship emotionally, the closeness between work 

unit staff members. Team intention of a work unit is the 

intention of a work unit that encourages motivation to 

act.In the final stage, the study tests employ bivariate 
analysis by linear regression. The researcher uses SPSS 

21 for all statistical processes. 

Results and Discussion 

Table 1 shows the employment relationship 

according to the development stage in the Sidoarjo 

Regional Hospital, Ahmad Yani Surabaya Islamic 
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Hospital, and Anwar Medika Sidoarjo Hospital. The analysis results show that employee relationships in the three 

hospitals in 2019 according to the development stage are mostly dominated by established. 

Table 1. Employee Relationship According to Development Stage

Development Stage
Establishing Developing Maintaining Total

å % å % å % å %

Sidoarjo Regional Hospital 15 17.44 12 13.95 2 2.33 29 100

Anwar Medika Sidoarjo Hospital 7 8.14 13 15.12 5 5.81 25 100

Ahmad Yani Surabaya Islamic Hospital 18 20.93 13 15.12 1 1.16 32 100

Total 40 46.51 38 44.19 8 9.3 86 100

Source: Primary data 

Table 2 shows the distribution of employee relationships according to the relationship stage. At the employee 

relationship stage, the three hospitals studied indicated most of them in trust in 2019. 

Table 2. Employee Relationship According to Relationship Stage

Relationship Stage
Trust Openness Synergi Total

å % å % å % å %

Sidoarjo Regional Hospital 21 24.42 1 1.16 7 8.14 29 100

Anwar Medika Sidoarjo Hospital 20 23.26 2 2.33 3 3.49 25 100

Ahmad Yani Surabaya Islamic Hospital 21 24.42 1 1.16 10 11.63 32 100

Total 62 72.09 4 4.65 20 23.26 86 100

Source: Primary data 

Table 3 shows the origin (source) of intention in the Sidoarjo Regional Hospital, Ahmad Yani Surabaya Islamic 

Hospital, and Anwar Medika Sidoarjo Hospital. The results indicate that in 2019 most of it was dominated by 

personal intention. 

Table 3. Origin (Source) of Intention

Source of Intention
Personal Social Norm Total

å % å % å %

Sidoarjo Regional Hospital 18 20.93 11 12.79 29 100

Anwar Medika Sidoarjo Hospital 18 20.93 7 8.14 25 100

Ahmad Yani Surabaya Islamic Hospital 18 20.93 14 16.28 32 100

 Total 54 62.79 32 37.21 86 100

Source: Primary data 
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Table 4 displays intention based on the level of intention. The analysis in this section shows that in 2019 the three 

hospitals’ level of intention was dominated by future (distal) intention. 

Table 4. Intention based on Level of Intention

Level of Intention

Present (Proximal) 
Intention

Future (Distal) 
Intention

Total

å % å % å %

Sidoarjo Regional Hospital 3 3.49 26 30.23 29 100

Anwar Medika Sidoarjo Hospital 5 5.81 20 23.26 25 100

Ahmad Yani Surabaya Islamic Hospital 5 5.81 27 31.39 32 100

Total 13 15.12 73 84.88 86 100

Source: Primary data 

The linear regression test results between employee 

relationship and intention in the three hospitals in 2019 

showed a significant association (p = 0.01) with B=0.45 
and R2=0.20. This analysis indicates that the employee 
relationship affects the intention of the work unit staff to 

carry out the patient safety program.

Employee relationship affects the work unit staff’s 

intention, and there is a relationship between the two. 

This study shows the influence of the work unit staff’s 
employment relationship on the work unit staff’s 

intention to carry out the patient safety program due 

to harmonious staff relationships in the work unit. 

The employee unit staff has the to carry out reporting 

on the patient safety program jointly from employee 

relationship15. 

The stronger the work unit staff’s employee 

relationship, the higher the intention of the work unit 

staff in carrying out the patient safety program. The 

research shows that the staff’s intention in the work 

unit through awakening due to the relationship of staff 

cooperation in employee relationship has balanced 

attention between achieving the organization’s goal to 

implement patient safety programs in hospitals. It shows 

that the intention can be realized when it arises from 

themselves or the working staff environment’s influence 
because the relationship between staff and the work 

unit’s employment relationshipsignificantly affects staff 

intentions in the work unit16,17.

This study proved a reciprocal relationship between 

employee relationship and intention staff in the work unit, 

makingthe employee relationship and team cooperation 

more compact to implement the patient safety program18. 

The intention is a predictor of the implementation of the 

patient safety program in a hospital. Hospitals whose 

staff has a high intention to implement the patient safety 

program will promote patient safety incidents in the 

hospital19,20. The leaders’ role is needed to make this 

study’s results the basis for cultivating patient safety in 

the hospital21.

Employee relationship for the development stage 

was a broadly establishing of 46.51%, for the relationship 

stage was the majority of trusts of 72.09%. The source 

intention stage was the most personal intention at 

62.79%, and at the intention level, most of the distal 

intention was 84.88%.In this study, after calculating the 

research results, the results prove thatplanned behavior 

is used as a grand theory in this study at the group or 

work unit level22. Meanwhile, in previous research, the 

principle of expected activity was implemented at the 

personal level23,24. 

Conclusions 

There was an insignificant influence of employee 
relationshipson the work unit staff’s intention in 
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hospitals to implement patient safety programs.However, 

employee relationship affects the intention of the work 

unit staff to implement the patient safety program. 
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Abstract

Appendectomy is considered the first treatment choice for appendicitis. However, controversy existssince 
conservative therapy is associated with fewer complications than appendectomy for patients with 
appendicular mass. Twenty onechildren underwent to appendectomy (Group I) , and sixty children on 
conservative therapy (Group II)were included in this study . The study was conducted at Al-Zahra Teaching 
Hospital in Al-Najaf city, in Iraq , during the period between October 2020 to January 2021 .The results 
of the current study show that there is a significant difference in laboratory Investigation (p value = 0.04) 
, Fever(p value = 0.001), hospital stay/ days(p value = 0.02) and duration of symptoms(p value = 0.003) 
between group I and group II .The study concluded that the appendectomy may result in better outcomes and 
less complication than conservative therapy in children with appendicular mass .
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Introduction

Appendicular mass is a commonconsequence 

of acute appendicitis. It is traditionallymanaged 

by conservative treatmentsucceeded by interval 

appendectomy. The standard therapy for appendicular 

mass isappendectomy,for more the last century. While 

appendectomy is considered as a routine surgerywith 

low death rates, it can be correlated withpost-operative 

death(1). The inflammatory response in AA mightusually 
be encounteredby the patient’s bodyimmune 

mechanisms, for example by the production ofan 

inflammation mass (e.g. an appendiceal phlegmon) 
or a abscess (e.g. an appendiceal abscess)(2) .Current 

studies have revealed that AAin pediatric patients can be 

supplied with antibiotics . For different research groups 

it is valuable to explorethe conservative therapy of AA 

. In many countries, it is crucial to find out whether this 
conservativetherapy is safe and influential solution, 
when there is appendicular mass(3) .

Childrencoming late in the course ofAAmay be 

complicated by the formationof an inflammation mass 
in right iliac fossa. Thisinflammation mass may be 
composed of the inflammableomentum , appendix and 
bowel loops. The therapy ofappendicular mass is still 

controversial, although, there aremany management 

choices for appendicular mass.In tradition, those 

childrencan be managedin conservative way followed 

by interval appendectomyone month later, thinking that 

an early appendectomyin these cases is risky, requiring 

more time and mayresult incomplications of life 

threatening such as faecalfistula(4) .

Some studies preferimmediate appendectomyfor 

early recoveryand complete treatment(5). According to 

the previousstudies, emergency appendectomy in the 

case ofappendicular mass and abscess is not preferred 

by many surgeons(6). 

In brief, appendicular mass can be managed 

either operatively or conservatively . More scientific 
dataarerequired toclarify, which method is more 

effective. The objective of the present study is to compare 

between appendectomy and conservative therapy in term 

of clinical outcomes and complications in patients with 

DOI Number: 10.37506/ijfmt.v15i3.15794
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appendicular mass. 

Methods

Twenty one children underwent to appendectomy 

(Group I) , and sixty children on conservative therapy 

(Group II) were included in this study . The study was 

achieved at Al-Zahra Teaching Hospital in Al-Najaf 

City, in Iraq , during the period between October 2020 

to January 2021. The following data have been collected 

: ((Age , gender, Laboratory Investigation , Fever , Intra-

operative Findings, Hospital Stay/ Days , Post-operative 

Complications , Duration of Symptoms)) . Statistical 

analysis was done by SPSS program (version 25) 

including both descriptive (frequency and percentage) 

and inferential statistics (Chi square) . 

Results 

Table (1) General characteristics and differences between Group I (appendectomy) and Groups II 
(conservative treatment) 

Items Categories

Group I
(Total = 21)

Group II
(Total = 16)  

P value
Freq. % Freq. %

Age / Years

2-5 7 33.3 7 43.8

0.256-9 9 42.9 7 43.8

10-13 5 23.8 2 12.5

Gender
Male 13 61.9 9 56.3

0.45
Female 8 38.1 7 43.8

Laboratory 
Investigation

WBC +ve 8 38.1 9 56.3
0.04

WBC -ve 13 61.9 7 43.8

Fever
Yes 16 76.2 15 93.8

0.001
No 5 23.8 1 6.3

Intra-operative Findings
Inflammation 11 52.4

Not Applicable
Inflammation + Plus 10 47.6

Hospital Stay/ Days

2-4 20 95.2 12 75.0

0.025-7 0 0.0 4 25.0

8-10 1 4.8 0 0

Post-operative 
Complications

Yes 6 28.6
Not Applicable

No 15 71.4

Duration of Symptoms

3-5 19 90.5 4 25.0

0.0036-7 1 4.8 3 18.8

8-10 1 4.8 9 56.3
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Table (1) is about General characteristics and 

differences between Group I (appendectomy) and 

Groups II (conservative treatment) . This table shows 

that the majority of patients were in ages between (6-9) 

years (42.9% for group I) and (43.8% for group II) , the 

majority of gender was male (61.9% for group I) and 

(56.3% for group II) .The results of the current study 

show that there is a significant difference in laboratory 
Investigation (p value = 0.04) , Fever (p value = 0.001), 
hospital stay/ days(p value = 0.02) and duration of 
symptoms (p value = 0.003) between group I and group 
II . 

Discussion

The traditional treatment of appendicular mass may 

bethe initial conservativetherapythat may be followed 

by interval appendectomy toimmediate emergency 

appendectomy. Anyhow, this approachis not largely 

accepted and many surgeons still persist to adopt the 

common traditionalconservative procedure(7). The 

immediatesurgicalapproach is well-known to be an 

effective procedure toconservative therapy for many years 

as itsignificantlydecrease the total time for hospital stay 
andavoid the need for a another admission. Thisprocedure 

decrease the total costsignificantly for both the patients 
and the hospitals(8). Theconservative therapyincludes 

hospitalization,giving fluidsintravenously, having 
antibiotics, analgesic medications and a strictmonitorof 

the vital signs and general health of the patient. 

Inapproximately 11–21% of the patients, it was proven 

that this procedure may be unsuccessful andthe patients 

requireimmediate operation because ofdistribution of 

infection which is relatively moredifficult. Additionally, 
children may experience arecurrent appendicitis 

after being exitfrom the hospital(9). A high number of 

patientsmay reject to be re-admitted for surgery once their 

acutedisorderhas beenresolved and this refusal may to be 

the majorproblems of the initial conservative treatment.

The second disadvantage of the conservativetreatment is 

the probabilityof mistake diagnosis asreported by Garg P 

and his co-workersconcluding that some conditionssuch 

as intussusception and caecum cancer may bemanaged 

conservatively by mistake makingconsiderable deaths. 

The emergency operation also has a chance of being 

curative in the indexhospital admission and may ensure 

early returningof work andhigh compliance(10). 

Our studyhave reported that the advantages and 

activity of immediateappendectomy for managing 

appendicular mass in terms of outcomes and decreasing 

hospital stay and complications . These resultsmay agree 

with a number of previous studieswhich reportedthat 

early appendectomy procedure to be a moresuitable 

and effective approach of treating appendicular mass. 

Advantages of immediateappendectomy include 

increasing total curative therapy,shortening hospital 

stay, minimizingdeaths, and patientcompliance(11). 

Conclusion

The study concluded that the appendectomy may 

result in better outcomes and less complication than 

conservative therapy in children with appendicular mass 

. 
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Abstract

Erectile dysfunction (ED) is defined as affection of erection; it ranges from mild to severe degree while 
impotence is an absolute erectile dysfunction. ED affects physical and psychosocial health and has a 
significant impact on the quality of life of sufferers and their partners and families. It is a common disorder 
of men; however vaginismus is a recurrent or persistent involuntary spasm of the musculature of the outer 
third of the vagina that affects the quality of life and sexual satisfaction level. 

Objectives:The aim of the current study is to determine the real causes of common sexual dysfunction cases 
in Egyptian courts which the alleged male impotence and whether it is due to actual organic/vascular causes 
in male partner or vaginismus of the wife among Egyptian candidates.

Subjects & Methods: a comparative study was taken over between the processing of the researched 
cases on the level of the legal authority and that of the private sector, based on laboratory and radiological 
investigations to diagnose the causes of apareunia of the couples subject to research in both spouses.

Results: (96.7%)with incapability to perform the sexual intercourse were having the problem of 
vaginismuswhereas a very small percentage of the husbands were suffering from an organic reason with 
variable degrees of erectile dysfunction (3.3%).

Conclusion & Recommendations: hymen is not a reliable sign to indicate male impotence, examination 
for vaginismus should be done in every case of alleged male impotence and examination for vaginismus.
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Introduction

Erectile dysfunction (ED) is the persistent inability 

to attain and/or maintain an erection sufficient to permit 
satisfactory sexual performance.(1)

ED affects physical and psychosocial health and has 

a significant impact on the quality of life of sufferers and 
their partners and families. Studies of ED suggest that 

approximately 20% of men have moderate to severe ED. 

It also, considers a common disorder of aging men with 

a prevalence of 5% in men 40 years of age, increasing to 

25% at age 65 years and older.(2)

Infertility may be the result of sexual problems. 

Therefore, infertility examination should include 

an evaluation of couple’s sexual behavior. In many 

cases, all infertility treatments have to be stopped 

and psychological aid has to be offered for sexual 

dysfunction.(3)

vaginismus is a recurrent or persistent involuntary 

spasm of the musculature of the outer third of the vagina 

that affects the quality of life and sexual satisfaction 

level of both the female and male partners and may be 

DOI Number: 10.37506/ijfmt.v15i3.15795
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the actual cause of sexual problem. (4)

Vaginismus may be classified as primary or 
secondary, partial or complete. Primary or lifelong 

vaginismus presents from the first attempt at penetration. 
In secondary or acquired vaginismus, a woman loses 

the ability to have intercourse following physical or 

psychological trauma, injection, menopausal changes, 

or pelvic pathology or simply any local pain. (5) 

Male sexual dysfunction as relates to their vaginismic 

partner may be either a result of or a reaction to the 

vaginismus. Frequently, the male partner of vaginismic 

patients develops secondary impotence as a reaction to 

their partner’s disorder.(6) 

According to (7) who described the key symptoms 

of vaginismus as (a) difficult or impossible vaginal 
penetration for the majority of attempts, due to pelvic 

floor muscle tension; (b) avoidance of vaginal penetration 
in the majority of opportunities due to recurrent/chronic 

genital pain; and (c) significant anxiety (or panic) being 
primarily responsible for this avoidance; disgust, dread, 

or fear may also be experienced. 

Materials and Method

Study population:

This is a comparative study including a retrospective 

cross sectional study of 23 alleged male impotence 

couples, that came for examination at the Authority 

ofForensic Medicine Administration, Ministry of 

Justice, Cairo - Egypt, age groups of the spouses were 

between 20 and 40 years compared to 120 couples that 

were examined in private sector, over a period of 24 

month-time; age groups of the spouses were between 20 

and 40 years. 

Method:

In group 1 concerning legal institute, a retrospective 

archive review was performed on all selected couples. 

The results were analyzed in terms of age of the husband, 

local examination of the husband genitalia, radiological 

investigations of the husband, local examination of the 

wife. 

In group 2 concerning private sector ,investigations 

were taken over to exclude the organic cause of 

male impotence like penile Doppler, and subsequent 

cavernosography and cavernosometry in indicated 

cases which showed affected penile arterial flow and/
or venous leakage in the pictures and reports of the 

colored penile Doppler imaging. On the other hand, a 

neurophysiologic evaluation of the wives were taken 

over using a special vaginal probe to measure the tone 

of bulbospongiosus muscles to settle the presence or 

absence of “vaginismus”. 

Ethical Considerations:

The study approval was taken by the ethical review 

committee of medical research, Faculty of Medicine, 

Cairo University, Egypt and informed consent 

forms were obtained from all participants. The study 

information including the purpose and details were 

explained to participants of both groups.

Results

The state of intact hymen was examined in cases 

of alleged impotence; it had been found that the hymen 

is not a reliable sign to indicate male impotence with 

insignificant P value. As showed in (table 1), out of 23 
couples who were examined in group 1; 10 of them were 

potent with 9 (90%) of their examined females had intact 

hymen, one (10%) had ruptured hymen and 13 of them 

were impotent; 9 (69.2%) of them had intact hymen, 4 

(30.8%) of them had ruptured hymen. 

Vaginismus was examined in female partners in 

group 2 in relation to male examination to assess the 

organic causes of male impotence (table 2) it shows 

that out of 120 couples that were examined, the results 

were surprisingly settling that the vast majority (116 

of the couples) with incapability to perform the sexual 

intercourse were having the problem of vaginismus 

(96.7%) whereas a very small percentage of the husbands 

were suffering from an organic reason with variable 

degrees of erectile dysfunction (3.3%) besides another 

category of husbands complaining of psychological 

impotence secondary to vaginismus of the wife.

However in group1 out of 23 couples of alleged 

male impotence only one couple was examined for 

vaginismus with significant P value, which indicates 
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that examination for vaginismus should be done in every 

case of alleged male impotence, as in examination of 

the couples in group 2, organic causes of male ED were 

excluded after confirming vaginismus of the wife. 

In table (3) the relation between vaginismus and 

ED as causes of alleged male impotence were shown, 

out of 23 couples in group 1; 13 of them had erectile 

dysfunction (56.5%) and 10 (43.5%) had no ED however 

in group2 116 (96.7%) of couples had no ED, only 4 

(3.3%) of them had ED with significant p value which 
indicate that the percentage of ED in the group 1 was 

higher than that in group 2 in which the most cases of 

alleged male impotence were vaginismus. It indicates 

that group 1 was deficient in searching for vaginismus 
as a cause of alleged male impotence and concentrated 

only on organic causes of ED, but in the second group, 

couples were examined for both vaginismus and organic 

causes of alleged male impotence.

In (table 4) the relation betweenvenous duplex 

radiological findings and the existence of alleged male 
impotence in group 1were shown, out of 23 examined 

couples; 7 of them were potent with normal venous 

duplex, 10 of them were impotent with affected abnormal 

venous duplex and 3 of them were impotent with normal 

venous duplex with significant P value which indicate 
that venous duplex is a reliable method in diagnosis of 

organic ED.

In (table 5) out of 23 couples in group 1 were 

examined using local injection of the penis as a method 

for identification of organic ED in diagnosis of cases 
of alleged male impotence; 13 cases were impotent; 

6 (46.2%) of impotent cases had no local response, 2 

(15.4%) of impotent cases had mild response, 3 (23.1%) 

had moderate response and 2(15.4%) had complete 

response however in 10 potent cases; no cases (0%) had 

no response or mild response to local injection, one case 

(10%) had moderate response and 9 (90%) of cases had 

complete response to local injection with significant p 
value which indicate that local injection response of the 

penis is an effective method in diagnosis of organic ED. 

Discussion

The alleged impotence of the husband has been a 

quite famous claim of so many wives over the history, 

besides being a claimed reason for remaining virgin after 

the lapse of a variable duration of time after marriage.

The term “impotence” comes from Latin and 

means loss of power; a more accurate term is “erectile 

dysfunction.”Over the past decades, the causes of 

impotence had been shifted; almost all cases of 

impotence had been attributed to psychological factors. 

Now it is estimated that up to 85% of impotence cases 

are caused by medical or physical problems and 15% are 

psychologically based. It is often difficult to determine 
if the cause of erectile dysfunction is a physical or 

psychological one, or even some combination (8)

Whereas vaginismus is common in the cases 

of alleged male impotence; this is the narcissistic 

attitude which is common among the overprotective 

personalities and this is an alarm for considering other 

possible reasons for the non-penetration. Taking this 

matter of vaginismus into consideration saved a lot of 

marriages after its diagnosis and treatment, as Male 

sexual dysfunction as relates to their vaginismic partner 

may be either a resultof or a reaction to the vaginismus. 

Frequently, the male partner of vaginistic patients 

develops secondary impotence as a reaction to their 

partner’s disorder (5) 

In this current study Total number of 23 couples 

(group 1) were examined in legal authority compared 

to 120 couples (group 2) were examined in private 

sector over a period of 24 month-time for alleged male 

impotence to determine the real causes of the alleged 

male impotence in courts and whether it is due to actual 

organic/vascular causes or vaginismus of the wife. 

It had been found that the hymen is not a reliable 

sign to indicate male impotence, out of 23 couples who 

were examined in legal authority (10) of them were 

potent with 9 of their examined wives had intact hymen, 

one had ruptured hymen and (13) of them were impotent; 

9 of their wives had intact hymen, 4 of their wives had 

ruptured hymen.

The hymen has no known biological function and 

its rupture is of no medical consequences. However, 

its psychological and cultural significance as a sign 
of virginity has been enormous. It may or may not be 

rupture by sexual intercourse so it is not an accurate 
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indication of virginity or potency (9)

Out of 120 couples in private sector that were 

examined for vaginismus, the vast majority 116(96.7%) 

of the couples had incapability to perform the sexual 

intercourse, they were having the problem of vaginismus 

in their female partners whereas a very small percentage 

of the husbands were suffering from an organic reason 

with variable degrees of erectile dysfunction (3.3%) 

besides another category of husbands complaining of 

psychological impotence secondary to vaginismus of 

the wife. 

The prevalence of vaginismus among women 

reporting sexual problems or seeking sex therapy is 

estimated between 5% and 42% and due to the sensitive 

nature of the condition, there may be many women 

affected who never seek clinical attention. So, despite 

its widespread occurrence, vaginismus has ever been 

enormous under-research.(10) 

(5)Found in their research that women with 

vaginismus avoided sexual intercourse; they had history 

in their family and among close relatives, also they found 

inadequacy in their partners’ level of sexual knowledge. 

They had typical fears and they had problems in all other 

domains of sexual function as well as the vaginal entry. 

However in the group examined in the legal authority, 

out of 23 couples of alleged male impotence, only one 

couple was examined for vaginismus but all cases 

were examined for organic causes of male impotence, 

this indicates that examination for vaginismus should 

be done in every case of alleged male impotence after 

exclusion of organic ED which is deficient in that group 
examination. 

In legal authority group males were examined by 

venous duplex for organic ED and it was found that out 

of 23 examined couples; 7 of them were potent with 

normal venous duplex, 10 of them were impotent with 

affected abnormal venous duplex and 3 of them were 

impotent with normal venous duplex. 

Men with sexual dysfunctions above 55 years of age 

and comorbidities are more likely to have multi-organ 

vascular dysfunction and may necessitate further testing 

because erectile failure may be the first presenting 

symptom requiring investigation and treatment even in 

the absence of cardiovascular risk factors so patients 

should be offered ultrasonography penile blood flow 
studies before referral to surgery or more invasive 

vascular investigations.(2) 

Almost 30% of erectile dysfunction is due to the 

presence of systemic disease which affects the blood 

supply to the penis resulting in impaired erection 

or complete impotence. Penile color-coded duplex 

sonography (CCDS) combined with the pharmaco-

erection test represents a first-line noninvasive approach 
to investigate arterial and veno-occlusive function. The 

combined investigation of power and standard color 

Doppler ultrasound may yield more details of penile 

vascular anatomy.(1) 

The revealed results percentage of examined 

males for ED in private sector was (3.3%) while in the 

legal authority was (56.5%) which indicate that the 

main examination in the legal authority is for organic 

impotence without exclusion of other causes like 

vaginismus which is one of the most important causes 

of secondary male impotence and failed sexual relation 

while in private sector, there was examination for both 

male and female partners and exclusion of all possible 

causes. 

Out of 23 couples in legal authority were examined 

using local injection of the penis as a method for 

identification of organic ED; (13) cases were impotent; 
6 of impotent cases had no local response, 2 cases had 

mild response, 3 cases had moderate response and 2 

cases had complete response however in (10) potent 

cases; no cases had no response or mild response to local 

injection, one case had moderate response and 9 cases 

had complete response to local injection 

The intracavernous injection test gives limited 

information about vascular status. A positive test is a 

rigid erectile response (unable to bend the penis) that 

appears within 10 min after the intracavernous injection 

and lasts for 30 min. This response indicates function and 

the erection may coexist with arterial insufficiency and/
or veno-occlusive dysfunction. The test is inconclusive 

as a diagnostic procedure and duplex Doppler study of 

the penis should be requested, if clinically warranted.(11) 
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CONCLUSIONAND RECOMMENDATIONS

The Current study distinguishes itself from other 

studies by the selectivity of the population,To reach 

trustworthy results, this comparative study was taken 

over between the processing of the researched cases 

on the level of the legal authority and that of the 

private sector, based on laboratory and radiological 

investigations to diagnose the causes of apareunia of the 

couples subject to research in both spouses.

All cases of alleged male impotence should 

be examined for all impotence causes, taking into 

consideration of vaginismus as one of the main causes 

which should not to be missed and psychological male 

dysfunction secondary to vaginismus and this detailed 

examination should be considered in legal authority 

beside private section. 

Vascular affection is one of the main causes of 

organic male dysfunction especially venous disorders; it 

is diagnosed using penile duplex. 

Conclusively hymen is not an accurate parameter of 

virginity or potency 
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Abstract

Background: Medical ethics is a system that applies values to practice clinical medicine and in scientific 
research. This study aimed to assess knowledge and practice of medical ethics among physicians and nurses 
in Fayoum General Hospital and Fayoum University hospitals.Methods: A cross sectional descriptive study 
was carried out at Fayoum General Hospital and Fayoum University Hospital. The study was conducted 
from July2019to December 2019. 

Result: Our Study showed that there is statistically significant higher mean of ethics score among University 
hospital physicians and nurses than General hospital physicians and nurses. In each hospital physician show 
higher ethics score than nurses. There was no effect of gender on ethics score. There is statistically significant 
higher mean of ethics score among physician of surgical department more than medical departments. On 
the other hand there was no statistically significant difference in ethics score between different hospital 
departments in nurses in both study hospitals, also in each hospital and in each staff. Generally regardless 
type of hospital or staff there was statistically significant positive correlation between ethics score and age. 
Conclusion: Medical ethics learning courses must increase for physician and nurses especially for general 
hospitals. 

Key words: Fayoum,knowledge, practices, Medical ethics,clinical education of ethics 

Introduction

Medical ethics is a set of moral,beliefs, values 

and principles which help professionals to make the 

right choices. Unfortunately, for many decades, ethics 

educating has been disregarded in undergraduate as nicely 

asPostgraduate clinical programs.10This has resulted in a 

deficiency in the practice of healthcare ethics on a day-
to-day. Furthermore, lack of knowledge and practice 

of medical ethics and increasing public awareness of 

their rights have led to legal suits against healthcare 

professionals.(14)The basic principles of medical ethics 

are autonomy, beneficence, non-maleficence, justice, 
and confidentiality.7 Ethical practices in daily clinical 

practice have to be determined by health professionals.1

Autonomy is intentionality, understanding decision-

making capacity and absence of controlling influences 
.The moral rules which derived from the application of 

autonomy are telling the truth, respecting the privacy 

of others, protection of confidential information and 

obtaining consent for interventions with patients.5,21

Beneficence: health care providers must act for the 
benefit of others. They must provide benefits and balance 
between benefits and risks/harms. Non-maleficence is an 
obligation not to inflict harm on others, does not kill, do 
not cause pain or suffering, do not incapacitate and do 

not cause offense. Health care providers most equitably 

distribute benefits, risks, costs, and resources.23 Rules 

supported by justice are: To each person an equal 

share according to need, effort, contribution and to 

merit. In addition to the 4 basic ethical principles, most 

professional societies or organizations have established 

professional code of ethics with respect to human 

dignity, confidentiality, privacy, and patient rights.19

Equal rights for all patients to get right of entry to 

health offerings are very essential. Patient rights are 

frequent values that have to be adopted. They set up a 

foundation for keeping top relationships among patients, 

doctors, nurses and distinct healthcare providers. Patient 
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rights are regarded as a reflection of human rights in 
the contemporary day society20 Open and trustworthy 

communication is a critical part of the doctor-patient 

relationship. This is a basic affected person right.(16

Patient has many rights as informed consent, 

Confidentiality abandonment and right to refuse Care.
Informed consent entails the patient’s understanding 

of the following:1-What the health practitioner is 

proposing to do2-Whether the doctor’s thought is 

a minor procedures or major surgery. 3-The nature 

and cause of the treatment. 4- Intended effects versus 

possible side effects. 4-The dangers and predicted 

benefits worried 5-All reasonable alternatives such as 
dangers and benefits.12

Closely related with knowledgeable consent, the 

patient rights include the following: 1-Freedom from 

force, fraud, deceit, duress, overreaching or other 

ulterior form of constraint or coercion. 2-The right to 

refuse or withdraw without influencing the patient’s 
future healthcare.3- asking questions and negotiation 

aspects of treatment. 15

  Confidentiality: the physician and nurse need to 
by no means disclose patient information. Physician 

and nurse can disclose patient information, If the patient 

wants his information to be disclosed to others or except 

required doing that with the aid of law. Information 

release must be in the form of an official signed 
document.13,25

Abandonment: The medical doctor and nurse have 

the responsibility to continue a patient’s healthcare after 

consenting to supply medical care until the patient no 

longer requires remedy for the illness.2) The physician 

must notify the patient and transfer care to some other 

ideal physician if planning to withdraw care.9

Right to refuse Care: Adults, parents for children 

competent grownup patients have the right to refuse 

health care (it is wise to report that the affected person in 

reality understands the dangers and advantages of their 

decision, however there is exceptions, if patients are with 

an altered mental status or parents or guardians deny 

children necessary medical care.15In some hospitals, 

if treatment is unable to benefit the patient, medical 
futility is referred. Avoiding futility by practicing non-

maleficence is an important part of practicing good 
medical ethics.(5,8) 

This study aimed to assess knowledge and practice of 

medical ethics among physicians and nurses in Fayoum 

General Hospital and Fayoum University hospitals. 

Subjects and Methods

The study Design;

 A cross sectional descriptive study was carried out 

at Fayoum General Hospital and Fayoum University 

Hospital. The survey was conducted over a period of six 

months between July2019 and December 2019. 

A total sample of 400 participants (200 physicians 

and 200 nurses) was included in the study. 

This study was based on a self-administered, 

structured, close ended questionnaire developed for the 

stated objectives. The questionnaire was designed based 

on wide search in the literature. The questionnaire had 

two parts: the first part was for getting information on 
certain demographic characteristics. The second part 

was designed to assess the knowledge and practice about 

medical ethics. 

The responses were based on 2 points which included 

(know or do not know) for knowledge questions; the 

know answer was scored 1, don’t know was scored 0 

and (Done and not done) for practice questions; right 

practice was scored 1 and a bad practice was scored 0.

Statistical Analysis

Data analysis was performed using Statistical 

Package of Social Science (SPSS) software version 22 in 

windows 7. Quantitative data included in the study was 

first tested for normality by One-Sample Kolmogorov-
Smirnov test in each study group then inferential statistic 

tests were selected. For quantitative parametric data, In-

depended student t-Test was used to compare measures 

between two independent groups of quantitative data. 

Bivariate Pearson correlation test was used to test the 

association between quantitative parametric variables. 

The p-value < 0.05 was considered the cut-off value for 

significance.
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Result

Table (1) illustrated that there was no statistical 

significance difference between Fayoum General 
Hospital (FGH) and Fayoum University Hospitals 

(FUH) physicians’ demographic characters as age, sex, 

and department of work. It indicated proper matching 

between study groups.

Table(2) showed no statistical significance 
difference between Fayoum General and University 

hospitals nurses’ demographic characters as age, sex, 

and department of work. It indicated proper matching 

between study groups. 

Our Study showed that means of ethics scores of 

FGH physicians and FUH physicians were 23.3±2.3 and 

20.6±2.9 respectively. There was statistically significant 
higher mean of ethics score with p-value <0.05 

among University hospital physicians than General 

hospital physicians.                 Also means of ethics 

(knowledge and practices) scores of FGH nurses and 

FUH nurses were 17.7±3.3 and 20.5±3.3 respectively. 

There was statistically significant higher mean of 
ethics knowledge and practices score with p-value 

<0.05 among University hospital nurses than General 

hospital nurses. In this study, Physicians and nurses had 

a shortage in knowledge about disclosure of medical 

reports and the relationship between physicians and 

patients and relationship between nurses and patients in 

participants of FGH compared to participants of FUH.  

The majority of participants could do the correct practice 

with a percentage close to 100% in most itemsregarding 

the practiceabout medical ethics. This study had shown 

the keen of all participants to check the patient in a 

private room keeping the secrecy of him. Although FUH 

and FGH are public hospitals, where the patient may 

be examined and history is taken in front of any person 

present in the room of examination which makes the 

patient hide any details about his illness. 

The shortage of participants of both hospitals 

in taking informed consent from patients before 

examination was reported in this study. The nature of the 

culture of both participants and the patient and what grew 

up and learned by each of them as well as knowledge 

lack related to good practice explain that result. 

Most of the participants of FGH keen patients’ right 

to refuse examination by medical and nurse students 

compared to FUH participants, This current Study 

showed that there was statistically significant higher 
mean of ethics knowledge and practices score among 

FUH physicians and nurses than FGH physicians and 

nurses as shown in table (3).

There was no statistically significant difference with 
p-value >0.05 in ethics score between different gender in 

each study hospitals, and in each study staff (physician 

and nurses).

Table (5) illustrated that there was statistically 

significant higher mean of ethics score with p-value 
<0.05 among physician of surgical department in 

General hospital and University hospital more than 

medical departments. On the other hand there was no 

statistically significant difference with p-value >0.05 in 
ethics score between different hospital departments in 

nurses in both study hospitals, also in each hospital and 

in each staff.

Table (6) showed that generally regardless type 

of hospital or staff there was statistically significant 
positive correlation between ethics score and age p-value 

<0.05, which indicated older participants keen on ethics 

more than younger participants. On the other hand there 

is no statistically significant correlation with p-value 
>0.05 among physician and nurses generally and in each 

study hospital. Among FUH staff there was statistically 

significant positive correlation between ethics total score 
and age.
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Table (1):Demographic characters in different physician groups.

Variables
FGH

(n=100)
FUH

(n=100)
p-value 

Age (years)

Mean /SD 35.5 7.8 34.6 7.2 0.9

Sex

Male 69 69% 63 63%
0.5

Female 31 31% 37 37%

Department 

Medical 32 32% 29 29.3%
0.8

Surgical 68 68% 70 70.7%

Table (2): Demographic characters in different nurse groups

Variables
FGH

(n=100)
FUH

(n=100)
p-value 

Age (years)

Mean /SD 32.7 6.9 32.2 6.6 0.6

Sex

Male 59 59% 60 60%
0.9

Female 41 41% 40 40%

Department 

Medical 32 32% 33 33%
0.9

Surgical 68 68% 67 67%

Table (3): Ethics score in different study groups.

Variables
Ethics score 

p-value 
Mean SD 

Physician

FGH 20.6 2.9
<0.001*

FUH 23.3 2.3

Nurses

FGH 17.7 3.3
<0.001*

FUH 20.5 3.3

Fayoum General hospital staff 

Physician 20.6 2.9
<0.001*

Nurses 17.7 3.3

Fayoum University hospital staff 

Physician 23.3 2.3
<0.001*

Nurses 20.5 3.3
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Table (4): Ethics score in different gender among different study groups.

Variables
Males Females 

p-value 
Mean SD Mean SD 

Physician

FGH 20.5 2.7 20.7 3.6 0.8

FUH 23.5 1.8 22.9 2.9 0.2

Nurses

FGH 17.4 3.5 18.02 3.1 0.4

FUH 20.2 3.5 21 3.03 0.3

Type of hospital

FGH 19.1 3.4 19.2 3.5 0.9

FUH 21.9 3.2 21.9 3.1 0.9

Hospital staff

Physician 21.9 2.8 21.8 3.4 0.9

Nurses 18.8 3.7 19.5 3.4 0.2

Table (5): Ethics score in different department among different study groups.

Variables
Medical Surgical

p-value 
Mean SD Mean SD

Physician

FGH 19.6 3.2 21 2.8 0.03*

FUH 18.6 1.7 20 2.2 0.03*

Nurses

FGH 17.7 3. 17.6 3.2 0.9

FUH 20.4 3.7 20.6 3.1 0.8

Type of hospital

FGH 18.7 3.4 19.3 3.5 0.2

FUH 21.9 3.3 21.9 3 0.9

Hospital staff

Physician 21.5 3.3 22.1 2.7 0.2

Nurses 19.1 3.8 19.2 3.5 0.9
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Table (6): Correlation between ethics score with age in different study groups.

Age 
Ethics score 

r p-value

Age total study group 0.13 0.009*

FGH 0.14 0.06

FUH 0.19 0.006*

Physician 0.09 0.2

Nurses 0.05 0.5

FGH- Physician 0.11 0.3

FUH- Physician 0.18 0.08

FGH- Nurses 0.02 0.8

FUH- Nurses 0.11 0.3

Discussion

There are growing worries about ethical problems in 

the healthcare system. Medical ethics is an association 

of desirable guidelines that follow characteristics to 

the act of clinical medicine.18, 22generally, healthcare 

personnel have restricted formal training in ethics, 

however in everyday work there is immediate or indirect 

need for knowledge in this area. The view has been 

unequivocally communicated that teaching and training 

of ethics ought to be a nonstop procedure in medical 

training. It is likewise proposed that medical and nursing 

students could be trained together in interdisciplinary 

settings to enhance ethical practice in social insurance.12 
 
 This study is a cross-sectionaldescriptive study which 

aims toassess knowledge and practice ofmedical ethics 

among physicians and nurses in FayoumGeneral 

Hospital and Fayoum University Hospital.  

There was no statistically significant difference with 
in total knowledge and practice score between different 

gender in each study hospitals, and in each study staff 

(physician, and nurses). That indicated no effect of gender 

on ethics practice score.In disagreement withMohamed 

et al. (2012), who revealed that 31.2% of males (P = 

0.003) were compliant with the principles of medical 

ethics compared with 61.8% of female physicians. On 

the contrary Amro and Mohamed3 reported that total 

knowledge andpracticescore was significantly higher 
in males than females in FGH participants, this may be 

due to many of the participants were males. Generally 

regardless type of hospital or staff there was statistically 

significant positive correlation between ethics practice 
score and age, which indicated olderparticipants keen on 

ethics more than younger participants.

Among FUH staff there was statistically 

significant positive correlation between ethics 
practice score and age, which indicated increase 

in age will associated with increase in ethics 

practice score. More age, more the education the 

more the knowledge, frequent medical learning, 

conferences attendance and communication with 

different colleagues. In disagreement with Amro and 

Mohamed3 reported thata negative correlation with 

practice, they explained that as young doctors keen 

to work more and prove their presence among their 

colleagues’ doctors. Also Anup et al. 4 who revealed that 

the practice scores varied with age and no statistically 

significant difference. Best practice scores were in the 
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age group from 34-43years.

This study showed that, knowledge score was 

positively correlated with practice score, as the more 

knowledge the more practice. In agreement with Amro 

and Mohamed3reported the same result. 

In this study each hospital physician show higher 

ethics knowledge and practices score than nurses that 

agree with Walrondet al23,159 participants from doctors 

and nurses included junior doctors, consultants, staff 

nurses and sisters-in-charge. The frequency with which 

the participants encountered ethical or legal problems 

varied widely from ‘daily’ to ‘yearly’. 52% of senior 

doctors and 20% of senior nursing staff knew little of 

the law pertinent to their work. 29% of doctors and 

37% of nurses had no knowledge of an existing hospital 

ethics committee. 11% of the doctors did not know the 

contents of the Hippocratic Oath whilst 25 % of nurses 

did not know the Nurses Code. Nuremberg Code and 

Helsinki Code were known only to a few individuals.

In this study, Physicians and nurses had a shortage 

in knowledge about disclosure of medical reports and 

the relationship between physicians and patients and 

relationship between nurses and patients in participants 

of FGH compared to participants of FUH, the bad 

treatment of patients with doctors and nurse, as well as 

doctors’ fear of legal liability and frequent complaints 

against doctors from patients and their families cause. 

Our study results agree in most topics of knowledge with 

Mohamed et al17who studied knowledge and practice 

among residents of Alexandria University hospitals. On 

the other hand they disagree with our results in none of 

the participants of FUH considered disclosure of medical 

reports were a good idea compared to their resultsas 

disclosure of medical reports were good (45.3%). In 

Amro and Mohamed3 study, none of the participants 

of FUH considered this good the same as our results.  

 This study reported that the majority of participants 

could do the correct practice with a percentage close to 

100% in most itemsregarding the practiceabout medical 

ethics. This might be because of the way that questions 

based on practice were basic and simple to reply as they 

depended on fundamental good standards. This was in 

agree with Amro and Mohamed3,Anup et al.4,Mohamed 

et al. 17, Hariharan et al.11This study had shown the keen 

of all participants to check the patient in a private room 

keeping the secrecy of him. Although FUH and FGH are 

public hospitals, where the patient may be examined and 

history is taken in front of any person present in the room 

of examination which makes the patient hide any details 

about his illness. This was in accordance with Mohamed 

et al.17,Geiderman et al.13,Amro and Mohamed 3

The shortage of participants of both hospitals 

in taking informed consent from patients before 

examination was reported in this study. The nature of the 

culture of both participants and the patient and what grew 

up and learned by each of them as well as knowledge 

lack related to good practice explain that result. This 

was in accordance with Amro and Mohamed 3On the 

contraryMohamed et al. 17found that all residents took 

informed consent and complied with the principle of not 

harming the patient. 

Amro and Mohamed 3 reported that most of the 

participants of FGH keen Patients’ right to refuse 

examination by medical and nurse students compared 

to FUH participants, this is explained by the nature of 

FUH educational institution aimed at teaching students. 

The same results reported in this current study, but 

in opposite to Mohamed etal17stated that 93% of 

participants accepted the patients’ request not to be 

examined by medical students.

This current Study showed that there was statistically 

significant higher mean of ethics knowledge and practices 
score among FUH physicians and nurses than FGH 

physicians and nurses. This finding may be explained 
by continuous medical education from participants’ 

seniors and attending seminars or conferences 

periodically where they meet other mates from different 

universities and learn from their experience. This was 

in accordance with Mohamed et al. 17, Anup et al. 
4.Amro and Mohamed 3 reported nearly similar results, 

participants were in institution and related to academics, 

educational modules and different ongoing advances 

had more knowledge in correlation with those had no 

connection. In close affirmation to our results Hariharan 
et al11revealed in his study that professionals had better 

practice score if they were related with both clinical 

and academic practice compared to private specialists 

because they work under logical morals advisory group 
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which enable them to work under the moral standards. 

Conclusion

This study reveals that knowledge and practice levels 

werelow. In Fayoum UniversityHospital, participants 

were better thanFayoum General Hospital participantsin 

some topics of knowledge andpractice of medical ethics. 

Meanwhile, that medical ethics learningin Faculty of 

medicine and nurse faculty, FayoumUnversity oughtto 

be reinforced , there is a need to postgraduate coursefor 

ethics and activates the role of theEthics Committee 

more than that. 
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Abstract 

Introduction: Acne vulgaris (AV) is a common disorder of pilosebaceous seen mainly in adolescents. Most 
cases of AV present with a pleomorphic lesion array, consisting of blackheads, papules, pustules, and nodules 
of varying severity. Acne is one of the three most common skin disease, especially in adolescents and young 
adults, with an estimated prevalence of 85% (aged 12-25 years). Acne vulgaris (AV) is still a health problem 
in the world and Indonesia. The causes of AV are multifactorial and can lead to various complications. Aim: 
This study looked for the difference in interleukin-12 (IL-12) on degrees of AV severity. Materials and 
Method: This study was an observational analytic study with a cross-sectional approach. The research was 
conducted at the Diniyah Putri Islamic Boarding School, Lampung Province, Indonesia, in August 2020. 
The independent variable in this study was the AV degree, while the dependent variable was the IL-8 level. 
The sampling method in this study was consecutive sampling, as many as 63 AV patients. The research 
material is serum from venous blood. Examination of interleukin-8 levels using the ELISA method. Data 
analysis was univariate to find the mean and standard deviation of IL-8 levels, as well as the frequency 
distribution to determine the degree of AV. While the bivariate analysis was to determine the difference in 
the mean of IL-8 levels in AV patients. Results: The mean age of the respondents was 15.49 ± 1.07 years, 
the mean IL-12 level was 48.22 ± 15.62 and most of the AV degrees were in a severe category as much as 
61.9%. Conclusion: Statistically there is no difference in the mean IL-12 levels in moderate and severe AV 
patients, but IL-12 levels are higher at severe AV degrees than moderate AV degrees. 

Keywords: a degree of acne vulgaris, IL-12 levels 

Introduction 

Acne vulgaris (AV) is a common disorder of 

pilosebaceous seen mainly in adolescents. Most cases of 

AV present with a pleomorphic lesion array, consisting 

of blackheads, papules, pustules, and nodules of varying 

severity.1 Blackhead are the primary acne lesion. 

Patients usually will have lesions of various forms.2 AV 

is difficult to cure and requires a longer treatment time.3 
AV is still a problem in the world and Indonesia.4,5 Acne 

is one of the three most common skin disease, especially 

in adolescents and young adults, with an estimated 

prevalence of 85% (aged 12-25 years).6 AV attacks 

the population of adolescents and young adults in the 

world.7 AV in Lampung Province is more experienced 

by women (69.7%) than men (30.3%). Young people 

(16-25 years) experienced acne vulgaris 53.2% more. 

Cosmetics users were more likely to experience acne 

vulgaris (59.1%).8 AV is a multifactorial condition, 

which is caused by various factors9,10 AV lesions can 

be divided into non-inflammatory lesions in the form 
of blackheads, and inflammatory lesions in the form of 
papules, pustules, and nodules.11 This disease also has 

psychosocial effects.12 AV has unknown pathogenesis, 

but it is thought to be multifactorial and interrelated.13 

Inflammation is an important factor in the pathogenesis 
of AV, especially induced by immunological reactions 

to Propionibacterium acnes (P. acnes).14

P. acnes belongs to the Corynebacteria group of 

bacteria. P. acnes is an anaerobic diphtheroid that usually 

persists in normal skin. These bacteria participate in the 

pathogenesis of acne by producing lipases, which break 

free fatty acids from skin lipids. These fatty acids can 

DOI Number: 10.37506/ijfmt.v15i3.15797
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cause tissue inflammation and contribute to acne.15 

P. acnes is part of the normal skin flora, occasionally 
these bacteria appear in blood cultures and must be 

distinguished as an actual cause of disease. An important 

feature of P. acnes is the irregular rod shape seen on 

gram-positive stains. These bacteria can grow in the air 

and do not produce endospores. These bacteria can be 

in the form of branched filaments or a mixture of rods 
or filaments with a coccoid shape. P. acnes requires 
oxygen ranging from aerobic or facultative anaerobes to 

microfilic or anaerobes. Some are pathogenic for animals 
and plants. Medicines that are used topically contain 

mostly trace elements of sulfur and other astringents.16 

AV generally occurs at puberty. In women, AV 

can be the first sign of puberty and can occur one year 
before menarche. The peak prevalence often occurs in 

childhood to late adolescence and affects adults. The 

incidence of AV then decreases with age, but it can 

persist.17

Four main factors play a role in the pathogenesis 

of AV, namely follicular epidermal hyperproliferation, 

excessive sebum production, inflammation, presence 
and activity of P. acnes.18 The first factor is follicular 
epidermal hyperproliferation to produce blackheads. 

The upper epithelium of the hair follicle (infundibulum), 

becomes hyperkeratotic with increased cohesion of 

keratinocytes, causing blockage of the follicular estuary. 

The stimulation of keratinocyte hyperproliferation and 

increased adhesion is not known, but several factors are 

suspected, namely stimulation of androgen hormones, 

decreased linoleic acid, increased IL-1α activity, and the 
effect of P. acnes.

The pathogenesis of AV is the excessive 

production of sebum. Sebum components in the form of 

triglycerides and lipoperoxidase play an important role 

in the pathogenesis of acne. Triglycerides are broken 

down into free fatty acids (FFA) by P. acnes, which is 

the normal flora of sebaceous follicles. These fatty acids 
then encourage the colonization of P. acnes.19 

Lipoperoxidase produces proinflammatory 
cytokines and activates the peroxisome proliferator-

activated receptor (PPAR) pathway, which increases 

sebum. Micro-comedones will continue to grow with 

dense keratin, sebum, and bacteria which eventually 

causes the follicle wall to break. This process rapidly 

stimulates the inflammatory process. Within 24 hours 
of follicular wall rupture, lymphocytes immediately 

collect, CD4+ lymphocytes are found around the hair 

follicle, while CD8+ around the perivascular area. One 

to two days after blackhead rupture, neutrophils become 

the dominant cells around the micro comedo.

The cell wall of P. acnes contains carbohydrate 

antigens which stimulate the formation of antibodies. 

Anti-propionibacterium antibodies enhance the 

inflammatory response by activating the proinflammatory 
cascade. Propionibacterium acnes plays a role in the 

pathogenesis of acne by producing lipase, protease, 

and hyaluronidase enzymes which are important for 

converting triglycerides into free fatty acids which play a 

role in the inflammatory process and secrete chemotactic 
factors.20

AV treatment is based on its pathophysiology, 

namely improving follicular keratinization, reducing 

sebaceous gland activity, reducing the number of 

bacterial populations, especially P. acnes, and reducing 

inflammation. AV treatment is given based on the degree 
of severity, AV degrees of mild, moderate, and severe. 

This treatment can be in the form of topical therapy and 

systemic therapy.21 

The appearance of AV lesions is due to the presence 

of pro-inflammatory lipids and cytokines. P. acnes is 
thought to mediate the advanced inflammatory process. 
The role of cytokines in the pathogenesis of AV can 

be identified because there is an inflammatory process 
from the beginning to the end of the development of 

AV lesions. The inflammatory process occurs mainly 
because it is induced by an immunological response 

from the host to P. acnes.22

P. acnes also stimulates Toll-Like-Receptor-2 

(TLR-2) on monocytes and polymorphonuclear (PMN) 

cells around sebaceous follicles. The stimulation of 

TLR-2 by P. acnes will increase the concentration of 

proinflammatory cytokines, especially Interleukin-8 (IL-
8), Interleukin-12 (IL-12), and Tumor Necrosis Factor-

Alpha (TNF-α). Activation of Toll-Like Receptors 
(TLRs) that induces TLR-2 by P. acnes on monocytes 
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will cause the release of cytokines Interleukin-12 (IL-

12) and inflammatory cells involved in the pathogenesis 
of AV.23 This study aimed to find differences in the 
mean IL-12 levels in moderate and severe AV. 

Materials and Method

This research is an observational analytic study with 

a cross-sectional approach. The study was conducted at 

the Diniyah Putri Islamic Boarding School, Lampung 

Province, Indonesia, in August 2020. The study 

population was all patients suffering from moderate 

and severe AV. The sampling method in this study was 

consecutive sampling, all subjects who came and met 

the selection criteria were included in the study until the 

required number of subjects was met.

The independent variable in this study is the degree 

of AV. While the dependent variable is the level of 

IL-12. The research material is serum from venous 

blood. Blood sample centrifugation is carried out in the 

polyclinic, placed on a shelf, and put in a refrigerator. 

The blood containing 10 ml in the EDTA tube was 

taken to the Prodia Lampung Laboratory to be tested 

for IL-12 levels by the ELISA method using the Human 

IL-12 Immunoassay Quantikine ELISA kit®. The 

reading of the results and interpretation is carried out 

by the Laboratory of Prodia Lampung. All processes 

for establishing quality assurance in this study will 

refer to the procedures issued by the Center for Health 

Laboratories, Ministry of Health of the Republic of 

Indonesia. Data processing is carried out by the process 

of editing, coding, processing, and cleaning the data 

processed by computerized. Data analysis was mean   on 

age and IL-2 levels as well as the percentage of moderate 

and severe AV patients. 

Results and Discussion 

Table 1. Characteristics of Respondents

Variable Mean Standard Deviation

Age 15,49 1,07

IL-12 Level 48,22 15,62

The results showed that the mean age of the respondents was 15.49 years with a standard deviation of 1.07 and 

a mean IL-12 level of 48.22 with a standard deviation of 15.62. The results showed that all of the respondents were 

adolescents. All respondents in this study were young women. AV can affect all ages, but most affect adolescents 

and young adults and can persist into middle age.24 

Table 2. Degrees of AV Severity

AV Degree Frequency Percentage 

Moderate 24 38,1

Severe 39 61,9

Total 63 100,0

The results showed that there were 24 patients (38.1%) in the moderate category and 39 patients (61.9%) in 

the severe category. The pathogenesis of AV is multifactorial, but four main factors play an important role in the 

pathogenesis of AV, namely increased sebum production, follicular hyperkeratinization, P. acnes colonization, and 

inflammation.25 
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Table 3. The Difference in IL-12 on Degrees of AV Severity

Degrees of AV Severity Mean Standard Deviation p-value

Moderate 43,59 13,67 0,064

Severe 51,07 16,22

The mean IL-12 levels in moderate AV patients 

was 43.59 with a standard deviation of 13.67. While the 

mean IL-12 levels in severe AV patients was 51.07 with 

a standard deviation of 16.22. further analysis obtained 

p-value = 0.064, which means that there is no difference 
in the mean IL-12 levels between AV degrees. But 

substantially, the mean IL-12 levels in severe AV 

patients were higher than IL-12 levels in moderate AV 

patients.

AV is a follicular disease that occurs most often 

and affects the area containing the largest sebaceous 

gland follicles, including the face, back, and body. 

AV is a multifactorial condition. AV lesions can be 

divided into non-inflammatory lesions in the form of 
comedones, and inflammatory lesions in the form of 
papules, pustules, and nodules. The pathogenesis of AV 

is multifactorial, but four main factors play an important 

role in the pathogenesis of AV, namely increased sebum 

production, follicular hyperkeratinization, P. acnes 

colonization, and inflammation.26 

The combined acne severity classification was 
classified as mild acne, if <20 comedones, or <15 
inflammatory lesions, or the total number of lesions 
were <30; moderate acne, if 20-100 blackheads, or 15-

50 inflammatory lesions, or the total number of lesions 
is 30-125; severe acne, if >5 cysts, or total number of 

blackheads >100, or total inflammatory lesions >50, or 
total number of lesions >125.27 

Research on levels of IL-12, IL-17, and LL-37 in 

AV on 68 subjects, which were divided into 38 people 

with mild AV, 24 people with moderate AV, and 5 

people with severe AV. One patient had a very severe 

disease. There were 32 men and 36 women. Age between 

11 and 30 years. The patient’s body mass index varied 

between 15.76 and 25.71. There was no significant 

relationship between age, BMI, sex, and menstruation 

between mild, moderate, severe, and very severe groups. 

The analysis found no significant relationship between 
serum IL-12 and LL-37 and AV severity, but there was 

a significant relationship between serum IL-17 levels 
and AV severity.28 Research on acne and serum levels 

of pro-inflammatory cytokines, found that the group of 
mice exposed to acne had higher levels of IL-12 than the 

group of mice that were not exposed to acne.29

Research on serum IL-12 levels in patients with 

AV inflammation and its correlation with severity in 27 
AV patients, found that IL-12 levels in the acne group 

were higher than in the control group. The study found 

no significant relationship between IL-12 levels and AV 
severity.30

Inflammation in AV is caused by an increase in IL-
12, a type of cytokine normally secreted by DC, MAC, 

and B lymphoblastoid cells, in response to antigen 

stimulation. IL-12 is also known as a T cell stimulant 

factor because it plays a role in the differentiation of 

CD4 T cells into TH1 cells. Effector T cells that produce 

IL-12 are called CD30 T cells. IL-12 is also a stimulant 

for the cytokines IFN-γ and TNF-α. IFN-γ stimulation 
is carried out by reducing the effect of the cytokine IL-4 

which is the IFN-regulator. Furthermore, the production 

of IFN-γ will increase the level of IP-10 which is anti-
angiogenic (inhibits the growth of new blood vessels).31 

P. acnes is an anaerobic bacteria, gram-positive, has 

a peptidoglycan component that can trigger a cytokine 

response through TLR-2, which can cause tissue damage. 

P. acnes directly stimulate peripheral blood mononuclear 

cells (PMN) and monocytes to produce cytokines such 

as TNF-α, IL-1β, IL-12 via TLR-2. Activation of TLR-
2 due to P. acnes on monocytes, leading to the release 

of cytokines IL-12 and other Toll-Like Receptors 
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(TLRs) and inflammatory cells may be involved in 
the pathogenesis of acne. The production of cytokines 

IL-12 is one of the main proinflammatory cytokines 
produced by monocytes in response to gram-positive 

organisms. Overproduction of IL-12 is present in several 

inflammatory diseases involving tissue damage.32

Interleukin-12 acts as a stimulating factor on Th1 

cells. P. acnes induces TLR-2-induced IL-12 from 

peripheral blood monocytes and mononuclear. Because 

IL-12 is associated with AV inflammation. Research on 
serum IL-12 levels in patients with AV found that IL-12 

levels in AV patients were significantly higher than in 
the control group.33 Based on the results of the study, it 

was found that IL-12 levels in the AV patient group were 

higher than the control group. IL-12 levels in severe AV 

patients were higher than IL-12 levels in moderate AV 

patients. 

Conclusion 

Based on the results of the study, it was concluded 

that the mean age of the respondents was 15.49 years 

with a standard deviation of 1.07 and a mean IL-12 level 

of 48.22 with a standard deviation of 15.62. AV patients 

in the moderate category were 24 people (38.1%) and in 

the severe category were 39 people (61.9%). The mean 

IL-12 levels in moderate AV patients was 43.59 with 

a standard deviation of 13.67. While the mean IL-12 

levels in severe AV patients was 51.07 with a standard 

deviation of 16.22. Further analysis obtained p-value 

= 0.064, which means that there is no difference in the 
average value of IL-12 levels between AV degrees. 

Substantially, the mean IL-12 levels in severe AV 

patients were higher than IL-12 levels in moderate AV 

patients. 
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Abstract 

Background: Acne vulgaris (AV) is a follicular disease that occurs most often and affects the area containing 
sebaceous gland follicles, including the face, back, and body. This is a multifactorial condition. The 
prevalence of acne vulgaris (AV) is still high both in the world and in Indonesia. As many as 80% of AV is 
found at the age of 11-30 years and almost 100% in adolescents. Various factors can trigger the onset of AV 
which can lead to severe complications. Aim: This study looked for the difference in interleukin-8 (IL-8) on 
degrees of AV severity. Materials and method: This study was an observational analytic study with a cross-
sectional approach. The research was conducted at the Diniyah Putri Islamic Boarding School, Lampung 
Province, Indonesia, in August 2020. The independent variable in this study was the AV degree, while the 
dependent variable was the IL-8 level. The sampling method in this study was consecutive sampling, as 
many as 63 AV patients. The research material is serum from venous blood. Examination of interleukin-8 
levels using the ELISA method. Data analysis was univariate to find the mean and standard deviation of IL-8 
levels, as well as the frequency distribution to determine the degree of AV. While the bivariate analysis was 
to determine the difference in the mean of IL-8 levels in AV patients. Results: The mean of IL-8 levels in AV 
patients was 38.53. Most of the AV patients are in a severe category. Further analysis found no difference in 
the mean of IL-8 levels between moderate and severe AV degrees. Conclusion: There was no difference in 
the mean of IL-8 levels in moderate and severe AV patients, but the IL-8 levels at severe AV degrees were 
higher than moderate AV degrees. 

Keywords: degrees of acne vulgaris, IL-8 levels, severity, adolescent 

Introduction 

Acne vulgaris (AV) is a follicular disease that 

occurs most often and affects the area containing 

sebaceous gland follicles, including the face, back, 

and body. This is a multifactorial condition.1,2 AV is a 

problem in the health sector because it increases every 

year.3 AV is still a global problem, most of the AV 

prevalence is in adolescents.4 As many as 80% of AV 

is found at the age of 11-30 years and almost 100% in 

adolescents.5 Adolescence is a period of transition from 

children to adults. In the transitional period, there will be 

hormonal, physical, psychological, and social changes. 

The physical changes that occur are the development 

of secondary sex signs, changes in behavior, and social 

relationships.6

Changes in adolescents can lead to certain disorders 

or diseases if no attention. In adolescent girls, there will 

be an increase in FSH at the age of 8 years, followed by 

an increase in LH. FSH will stimulate granulosa cells to 

produce estrogen and inhibin. The hormone estrogen is 

one of the hormones that cause acne.7 

Apart from the hormone estrogen, the androgen 

hormone can also trigger acne. Increased levels of the 

hormone androgen, namely testosterone, can trigger the 

oil glands to produce excess oil on the face. The effect is, 

the skin pores can become clogged and pimples appear. 

Fluctuations and imbalances in the levels of certain 

hormones in the body can cause the skin to become oily 

or dry. The effect is, the skin is more prone to breakouts. 

That is why these hormones are considered hormones 

that cause acne.8

DOI Number: 10.37506/ijfmt.v15i3.15798



3208    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

AV is caused by various factors characterized by 

blackheads, papules, pustules, and nodules. AV lesions 

can include non-inflammatory lesions and inflammatory 
lesions. Various impacts can be caused by this disease. 

The pathogenesis of AV involves inflammation by 
Propionibacterium acnes (P. acnes).9 

Follicular epithelial irritation is the role of P. acnes 

in facilitating acne. Physical trauma in the form of 

friction or pressure can also stimulate acne vulgaris. 

This condition is known as mechanical acne, where 

the mechanical factors can include friction, pressure, 

stretching, scratching, and pinching the skin.10 

Acne vulgaris is associated with excess sebum 

production, colonization of follicular infundibular 

with P. acnes, hyperkeratinization, and production 

of inflammatory mediators. Microcomedones, which 
result from the proliferation of ductal keratinocytes 

with infundibulum occlusion and sebum retention, have 

been postulated to be the primary lesion of acne. In 

adolescence, there is an increase in sebum production, 

thus inducing the growth of P. acnes and causing the 

clinical manifestations of AV.11

The significance of pro-inflammatory cytokines in 
the pathogenesis of acne is still the subject of research. 

The TLR2 receptors play a role in determining the 

etiology of acne. The stimulation of TLR2 by P. 

acnes increased the IL-8 concentration. Macrophages 

surrounding the pilosebaceous unit with TLR2 receptors 

are histologically described in the biopsy material of 

patients with acne.12 The clinical manifestations of AV 

include a red rash on the face or back accompanied by 

local symptoms such as pain and redness. Meanwhile, 

systemic symptoms are almost non-existent. Another 

symptom that may be present is the presence of acne 

scars in the form of hollows on the skin so that the skin 

looks uneven.13

AV diagnosis can be made based on clinical 

symptoms. Laboratory tests were performed on 

AV patients with hyperandrogenism. Patients with 

virilization signs need a complete examination of 

testosterone levels such as free testosterone, luteinizing 

hormone, and follicle-stimulating hormone. Cultures of 

skin lesions can exclude the possibility of gram-negative 

folliculitis, performed if the patient does not respond 

to treatment or improvement cannot be maintained.14 

Complications from AV include the appearance of 

scars, both complications from non-inflammatory 
and inflammatory acne. There are four types of scar 
due to acne, namely icepick scar, rolling, boxcar, and 

hypertrophic.15 This study aimed to find the difference 
in interleukin-8 (IL-8) on degrees of AV severity. 

Materials and Methods

This study was an observational analytic study with 

a cross-sectional approach. The research was conducted 

at the Diniyah Putri Islamic Boarding School, Lampung 

Province, Indonesia, in August 2020. The independent 

variable in this study was the AV degree, while the 

dependent variable was the IL-8 level. The sampling 

method in this study was consecutive sampling, as many 

as 63 AV patients. The research material is serum from 

venous blood. Blood sample centrifugation is carried 

out in the polyclinic, placed on a shelf, and put in a 

refrigerator. The blood containing 10 ml in the EDTA 

tube was taken to the Prodia Lampung Laboratory for 

IL-8 levels to be checked by the ELISA method using 

Human IL-8 Immunoassay Quantikine ELISA kit®. The 

reading of the results and interpretation is carried out by 

the Laboratory of Prodia Lampung. All processes for 

establishing quality assurance in this study will refer to 

procedures issued by the Center for Health Laboratories, 

Ministry of Health of the Republic of Indonesia. The 

data processing is done by editing, coding, processing, 

and cleaning the data processed by computerized. Data 

analysis was univariate to find the mean and standard 
deviation of IL-8 levels, as well as the frequency 

distribution to determine the degree of AV. While the 

bivariate analysis was to determine the difference in the 

mean of IL-8 levels in AV patients. 
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Results and Discussion 

Table 1. Respondent Characteristics 

Variable Min Max Mean Standard Deviation 

Age 14 18 15,48 1,07

IL-8 Level 12,6 143,7 38,53 27,03

Based on the results of data collection, it was found 

that the mean age was 15.48 years with a standard 

deviation of 1.07. The oldest age is 18 years, while the 

youngest age is 14 years. All respondents in this study 

were young women. Meanwhile, the mean of IL-8 levels 

in moderate and severe AV patients was 38.53 with a 

standard deviation of 27.03. The highest IL-8 value was 

143.7 and the lowest was 12.6. Previous research has 

found that facial acne often affects adolescents. The 

prevalence of acne was 85.9%. This disease is more 

common in women (90%) than men (81.4%). However, 

the severe form is more common among men. Research 

has found that the prevalence of acne does not increase 

with age. There is a correlation between AV severity and 

quality of life.16 The results of a similar study found that 

the highest AV incidence was between the ages of 17-18 

years in women and between 19-21 years in men. The 

prevalence of AV increases at the age of 10-18 years and 

gradually decreases at the age of over 20 years.17

Research in Indonesia, especially Medan City, got 

the characteristics of the majority of participants were 

women (81.9%) with the largest age group being the 

age group 17-25 years (81.9%). The degree of acne 

vulgaris in participants in this study was mostly in mild 

degrees (57.4%) and 2 people (2.1%) suffered from acne 

vulgaris in a very severe degree.18 Research in Lampung 

Province found that women experienced more acne 

vulgaris (69.7 %) compared to men (30.3%) and 53.2% 

experienced acne vulgaris at a young age (16-25 years).19 

The incidence of acne vulgaris at the General Hospital of 

Manado Province during the 2009-2011 period was 1.02 

%, 1.50%, and 1.07% of 10,003. AV is most common in 

the 15-24 year age group. The number of male patients 

was 46 (38.1%) and female patients were 75 (61.9%). 

This is associated with cosmetic use in women.20 

Table 2. Degrees of AV Severity 

Degrees of AV Severity Frequency Percentage

Moderate 29 44,6

Severe 36 55,4

Total 65 100,0

The number of samples in this study was 65 

people. The results showed that AV patients were in the 

moderate category as many as 24 people (38.1%) and in 

the severe category were 39 people (61.9%). This study 

found that there were more severe AV patients than 

moderate AV patients. The acne grade classification 
system is useful for patient care. This system can assist 

in AV classification, help determine suitable treatment 
options and monitor treatment progression. AV can be 

classified into three degrees, namely mild AV, moderate 
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AV, and severe AV.21 Previous studies found that the age 

distribution of study subjects was between 15-30 years. 

Adolescents tend to have a higher risk of developing AV 

to a more severe degree than adults.22 

A similar study on college students found that most 

respondents had mild AV severity (93%) and moderate 

AV severity (7%). Most of the degree of AV severity is 

mild, possibly due to facial care factors that have been 

done by female students.23

The determination of the degree of severity was 

assessed based on the number of blackheads, or 

inflammatory lesions, or total lesions by the Combined 
Acne Severity Classification (CASC) method. This 
method is objective and is quite practical and fast because 

the implementation procedure is easy. The calculation of 

the number of lesions in the CASC method combines 

inflammatory and non-inflammatory lesions, so it is 
difficult to determine the degree of AV severity based 
solely on inflammatory lesions.24 

Table 3. The Difference in IL-8 on Degrees of AV Severity 

Degrees of AV Severity Mean Standard Deviation p-value

Moderate 37,86 22,31 0,432

Severe 39,07 30,61

Further analysis using an independent t-test showed 

that the mean of IL-8 levels in moderate AV patients 

was 37.86 with a standard deviation of 22.31. While the 

mean of IL-8 levels in severe AV patients was 39.07 with 

a standard deviation of 30.61. Analysis of the difference 

in the mean of IL-8 levels at the degree of AV severity 

obtained p-value = 0.432, which means that there is no 
difference in the mean of IL-8 levels between moderate 

and severe AV degrees. However, substantially, the 

mean of IL-8 levels in severe AV patients was higher 

than those in moderate AV patients.

In AV inflammatory lesions, the presence of P. 
acnes contributes to the initiation and maintenance of 

the inflammatory process by inducing proinflammatory 
cytokines and tissue-destroying enzymes such as 

proteases and hyaluronidases. The large population of 

P. acnes will activate the body’s immune response, one 

of which is by stimulating keratinocytes to produce pro-

inflammatory cytokines.25

Although the main cause of AV is unknown, various 

factors are thought to be involved in the pathogenesis 

of this disease, includes overproduction of the 

sebaceous glands, abnormal keratinization of follicles, 

inflammation, slow type of immune response, external 
factors including stress, smoking, drinking alcohol, 

food, genetics and the proliferation of P. acnes where all 

these factors influence each other.26

The cell wall of P. acnes contains carbohydrate 

antigens which stimulate the formation of antibodies. 

These anti propionibacterial antibodies trigger the 

inflammatory process by activating complement which 
then initiates a proinflammatory pathway. P. acnes 
also induces inflammation by eliciting a slow-type 
hypersensitivity response and by producing lipases, 

proteases, hyaluronidase, and chemotactic factors 

so it is a major source of follicular lipase, protease, 

and hyaluronidase enzymes. P. acnes also stimulates 

Toll-Like Receptor 2 (TLR 2) on monocytes and 

polymorphonuclear cells around sebaceous follicles. 

After TLR 2 binding, proinflammatory cytokines such 
as IL-I, IL-8, IL-12, and tumor necrosis factor-alpha 

(TNF-α) are released. Among these proinflammatory 
mediators, IL-8 was identified as a neutrophil that 
activates peptides together with P.acnes which induces 

factors that play a role in attracting neutrophils into the 

pilosebaceous unit. The production of IL-8 by P.acnes is 

through NF-kappa B.27
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Based on the results of this study, it was found that 

IL-8 levels in the group of severe AV were higher than 

those in the group of moderate AV.

Conclusion

Data collection showed that the mean age was 15.48 

years and the mean of IL-8 levels in AV patients was 

38.53. The number of moderate AV was 24 people 

(38.1%) and the severe AV was 39 people (61.9%). This 

study found that there were more severe AV patients 

than moderate AV patients. Further analysis using an 

independent t-test showed that IL-8 levels in moderate 

AV patients was 37.86 and IL-8 levels in severe AV 

patients was 39.07. Analysis of the difference in IL-8 

levels at the degree of AV severity obtained p-value = 
0.432, which means that there is no difference in IL-8 

levels on degrees of AV degrees. However, substantially, 

IL-8 levels in severe AV were higher than moderate AV. 

Conflict of Interest: None 

Source of Funding: Self 

Ethical Clearance: This study has received ethical 

approval from the Faculty of Medicine, Universitas 

Lampung, Indonesia with registration number 3866/

UN26.18/PP.05.02.00/2019.

References 

1.  Kang S, AMAGAI M, BRUCKNER AL, ENK 
AH, MARGOLIS DJ, McMICHAEL AJ, et al. 
Fitzpatrick’s Dermatology (Ninth Edition). New 
York: McGraw-Hill Education; 2019. 

2.  James WD, Berger TG, Elston DM. Andrews’ 
Diseases of The Skin Clinical Dermatology 
(Eleventh Edition). China: Elsevier; 2011. 

3.  Lynn D, Umari T, Dellavalle R, Dunnick C. The 
epidemiology of acne vulgaris in late adolescence. 
Adolesc Health Med Ther. 2016;13. 

4.  Alanazi MS, Hammad SM, ElwanMohamed A. 
Prevalence and psychological impact of Acne 
vulgaris among female secondary school students in 
Ararcity, Saudi Arabia,in 2018. Electron Physician. 
2018;10(8):7224–9. 

5.  Bergler-Czop B, Brzezińska-Wcisło L. 
Dermatological problems of the puberty. Postep 
Dermatologii i Alergol. 2013;30(3):178–87. 

6.  Alshammrie FF, Alshammari R, Alshammari 
R, Khan FH, Khan FH. Epidemiology of Acne 
Vulgaris and Its Association With Lifestyle Among 
Adolescents and Young Adults in Hail, Kingdom of 
Saudi Arabia: A Community-Based Study. Cureus. 
2020;12(7). 

7.  Elsaie ML. Hormonal treatment of acne vulgaris: 
An update. Clin Cosmet Investig Dermatol. 
2016;9:241–8. 

8.  Arora MK, Yadav A, Saini V. Role of hormones 
in acne vulgaris. Clin Biochem [Internet]. 
2011;44(13):1035–40. Available from: http://
dx.doi.org/10.1016/j.clinbiochem.2011.06.984

9.  Rico MJ. The Role of Inflammation in Acne 
Vulgaris. Pract Dermatology. 2013;4(august):22–5. 

10.  McLaughlin J, Watterson S, Layton AM, Bjourson 
AJ, Barnard E, McDowell A. Propionibacterium 
acnes and acne vulgaris: New insights from 
the integration of population genetic, multi-
omic, biochemical and host-microbe studies. 
Microorganisms. 2019;7(5). 

11.  Abbas MY, Mohammed AZ. Prevalence, clinical 
types, aggravating factors and complications of 
acne vulgaris among medical students in alkindy 
college of medicine. Ann Trop Med Public Heal. 
2020;23(10). 

12.  Ohta K, Ishida Y, Fukui A, Mizuta K, Nishi H, 
Takechi M, et al. Toll-like receptor (TLR) expression 
and TLRmediated interleukin-8 production by 
human submandibular gland epithelial cells. Mol 
Med Rep. 2014;10(5):2377–82. 

13.  Suva MA, Patel AM, Sharma N. A Brief Review 
on Acne Vulgaris : Pathogenesis , Diagnosis and 
Treatment A Brief Review on Acne Vulgaris : 
Pathogenesis , Diagnosis and Treatment. 
2016;(January 2015):0–12. 

14.  Ogé LK, Broussard A, Marshall MD. Acne vulgaris: 
Diagnosis and treatment. Am Fam Physician. 
2019;100(8):475–84. 

15.  Kosmadaki M, Katsambas A. Topical treatments 
for acne. Clin Dermatol [Internet]. 2017;35(2):173–
8. Available from: http://dx.doi.org/10.1016/j.
clindermatol.2016.10.010

16.  Noorbala MT, Mozaffary B, Noorbala M. 
Prevalence of acne and its impact on the quality of 
life in high school-aged adolescents in Yazd, Iran. 
J Pakistan Assoc Dermatologists. 2013;23(2):168–
72. 



3212    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

17.  Semyonov L. Acne as a Public Health Problem. Ital 
J Public Health. 2010;7(2):112–4. 

18.  Joice, Panjaitan G. Hubungan Antara Penggunaan 
Kosmetik Terhadap Terjadinya Akne Vulgaris di 
Poliklinik Kulit Kelamin Royal Prima dan Murni 
Teguh. 2019;0–3. 

19.  Sibero HT, Sirajudin A, Anggraini DI, Dokter P, 
Kedokteran F, Lampung U, et al. Prevalensi dan 
Gambaran Epidemiologi Akne Vulgaris di Provinsi 
Lampung The Prevalence and Epidemiology 
of Acne Vulgaris in Lampung. JK Unila. 
2019;3(2):308–12. 

20.  Mizwar M, Kapantow MG, Suling PL. PROFIL 
AKNE VULGARIS DI RSUP Prof. Dr. R. D. 
KANDOU MANADO PERIODE 2009-2011. 
e-CliniC. 2013;1(2). 

21.  Zaenglein AL, Pathy AL, Schlosser BJ, Alikhan 
A, Baldwin HE, Berson DS, et al. Guidelines of 
care for the management of acne vulgaris. J Am 
Acad Dermatol [Internet]. 2016;74(5):945-973.
e33. Available from: http://dx.doi.org/10.1016/j.
jaad.2015.12.037

22.  Ekasari DP, Sugiman T antari, Widiatmoko 
A. KADAR TUMOR NECROSIS FACTOR-

PLASMA PADA BERBAGAI DERAJAT 
KEPARAHAN AKNE VULGARIS DI RSUD DR. 
SAIFUL ANWAR MALANG. 2018;5(2):84–93. 

23.  Kusumaningrum DA, Riyanto P, Widodo A. 
Hubungan Konsumsi Susu Dengan Derajat 
Keparahan Akne Vulgaris Pada Mahasiswi 
Program Studi Kedokteran Universitas Diponegoro 
Angkatan 2015-2017. Diponegoro Med J (Jurnal 
Kedokt Diponegoro). 2019;8(2):674–80. 

24.  Thappa DM, Adityan B, Kumari R. Scoring systems 
in acne vulgaris. Indian J Dermatol Venereol 
Leprol. 2009;75(3):323–6. 

25.  Chen QJ, Koga T, Uchi H, Hara H, Terao H, Moroi 
Y, et al. Propionibacterium acnes-induced IL-8 
production may be mediated by NF-κB activation in 
human monocytes. J Dermatol Sci. 2002;29(2):97–
103. 

26.  Dreno B. What is new in the pathophysiology of 
acne, an overview. JEADV. 2017;31(5):18–22. 

27.  Zhang B, Choi YM, Lee J, An IS, Li L, He C, 
et al. Toll-like receptor 2 plays a critical role in 
pathogenesis of acne vulgaris. 2019;2–7. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3213

Patient Satisfaction and Complaints Handling in Health 
Services Quality Improvement Effort at Sijunjung Public 

Hospital in West Sumatra, Indonesia

Isniati1, Rizanda Machmud1, Nusyirwan Effendi2, Rima Semiarty1

1Lecturer, Department of Public Health, Faculty of Medicine, Andalas University, Padang, Indonesia,  
2Lecturer, Department of Social Anthropology, Faculty of Social and Political Sciences, Andalas University, 

Padang 

Abstract 

Complaint handling is one of the many strategies for improving health services. It is recognized that patients’ 
satisfaction is an indicator of the quality of care. A survey on public services revealed that public satisfaction 
at Sijunjung Hospital was 43.78% in the year 2015 but decreased to 40.18% in 2016. This decrease in public 
satisfaction is due to patients’ complaints. From 2015 to 2016 there were 198,739 complaints while from 
2016 to 2017 the number increased to 208,415. The purpose of this study is to determine the factors of 
patient’s dissatisfaction with health care services and complaint handling to improve health services quality 
at Sijunjung Public Hospital. This study uses the mixed method. The initial phase of this research is done by 
quantitative approach using a cross-sectional design in the form of data collection and analysis. The study 
involves a qualitative approach using observation method, in-depth interviews, Focus Group Discussions. 
The study reveals that only half of the inpatients, outpatients, and Emergency Unit patients get excellent 
health services at Sijunjung Public Hospital. The results of the study suggest that satisfaction of patients 
requires an individual analysis of the patient’s needs; implementation in the health care system of functions 
that meet these needs. 

Keywords: Patient Satisfaction, Complain Handling, Health Service Quality, and Sijunjung Public Hospital. 

Introduction 

Patient’s needs and quality of care are two 

inseparable concepts since, by definition, a product is 
of high quality if it meets the needs of its users. If the 

quality of care is not excellent, the needs of the patient 

cannot be fully satisfied. Interest in quality of care has 
grown steadily in recent years. Good complaint handling 

is one of the strategies to improve health service and 

maintain long-term relationships with customers. 

Effective complaint handling is not only important from 

the customer side but also contributes significantly in 

the effort to improve the quality of service and can be a 

cost savings for the hospital, as it improves customer’s 

loyalty, avoids negative publicity and the risk of lawsuits, 

saves time and effort, provides valuable information for 

the management to be responsive. 

Hospitals, in providing health services, are not free 

from patient’s complaints as results of their dissatisfaction 

with the hospital’s services. This can disrupt work 

efficiency and productivity.[1] According to Article 4 of 

Law No. 8/1999 on Consumer Protection, the patient has 

the right to voice their concerns and complaints related to 

the services they received. Besides, with the enactment 

of the Consumer Protection Law, hospital management 

is required to be more transparent, qualified, and careful 
about the patient’s interests. All that will be achieved 

if the hospital pays more attention to the importance of 

patient/customer services. The poor quality of services 

provided by the hospital to patients and their families, 
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could disappoint them and make them leave the hospital. 

Besides, they could also tell the ugliness of the hospital’s 

service to others. Patient complaint is a global issue. 

Over 198,739 complains were reported in the United 

Kingdom by the National Health Service from 2015 to 

2016 while 208,415 were recorded from 2016 to 2017. 

The Patient Advisory Committee reported that there are 

about 30,000 complaints every year in Sweden.[2]

The study of Indonesia Corruption Watch (ICW) on 

public health service with a sample of patients as many 

as 738 patients in 23 hospitals found that 65,4% patient 

complain is related to the unfriendliness of nurses. 

Andri Irawan et al (2016) argue that patient complaints 

at the Merauke Public Hospital are caused by human 

resource problems. A study conducted at 10 government 

hospitals in West Sumatera regency/city shows that 

almost all hospitals have poor handling of complaints.[3] 

Government Regulation No. 25/2009 on Public Service 

says that to meet the needs of the community, civil 

servants must set service standards as benchmarks in 

the framework of fast, easy, affordable and measurable 

quality services. 

Sijunjung Public Hospital is a C Class state hospital 

that can provide limited special medical services such 

as uterus, surgery and internal medicine. In terms of 

inpatient services, there are 101 beds consisting of 

65 units for class III treatment, 15 units for class II 

treatment, 11 units for class I treatment, and 10 units 

for VIP treatment class. The length of Stay at Sijunjung 

Public Hospital was estimated at 4.1 days in 2013 

and 4.2 days in 2014. This is significantly lower than 
the set target that is 6-9 days. This illustrates the lack 

of efficiency towards the services provided. Similarly, 
Turn Over Interval 2014 was estimated to 3.5 days in 

2014, which above the 1-3 days standard.[4] 

Research Materials and Methods 

This study uses the mixed method drawing on 

a quantitative approach by using a cross-sectional 

design in the form of data collection and analysis. 

The statistical test model used is the Chi-Square test. 

Furthermore, trials of comprehensive patient complaints 

handling model were conducted. The study also involves 

a qualitative approach by using the observation method, 

in-dept interviews, Focus Group Discussions (FGDs) to 

ensure the validation of qualitative results triangulation, 

to increase confidence in the answers given. Stages of 
this research include:

1. Preliminary research with quantitative methods 

2. Data collection using questionnaires 

3. Identify & analyze patient satisfaction 

4. Mapping the flow of problems 

5. Qualitative research (FGD and in-depth interview) 

6. Identify & analyze the problem of patient 

complaints (need assessment) 

Results and Discussion 

Patient Satisfaction 

The oral or written expression of the patient 

satisfaction is a judgment on all aspects of care, 

especially the interpersonal dimension. Some patients 

are grateful that the quality of care was not optimal. 

Conversely, there are patients for whom the hospital 

conditions and those of the care provided were the best, 

but who complain about their fate. Satisfaction is thus 

subjective greatness that reflects the personal preferences 
and expectations of patients. Individual perceptions, 

necessarily subjective, of a reality experienced by 

patients, may be different from the objective reality of 

the hospitalization experience, and may not correspond 

to those of care staff and managers.[5] Patient satisfaction 

is considered an indicator of the quality of care.[6] It is 

correlated with therapeutic adherence, continuity of 

care, and improvement of health status as perceived by 

the patient.[7] 

Factors of Inpatients Dissatisfaction 

According to Pohan (2006) patient satisfaction is 

needed in improving the quality of health services. For 

Azwar (1996), the quality of health services is pointing 

at the level of perfection of health services causing a 

sense of satisfaction in each patient, the more complete 

the patient satisfaction the better the quality of service. 

The patient feels satisfied with the service if it is equal 
to or exceeds his or her expectations. Wijoyono (1999) 
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argues that patient satisfaction not only has to do with 

medical services but also the relationship between 

health care workers and their patients. This relationship 

is influenced by information communication service and 
education about the disease as expected by the patient.

The public has always considered government 

hospital service providers less friendly and less 

responsive. The quality commitment must be expressed 

in the form of health service quality policy which will be 

realized in the hospital health service quality system. The 

success or failure of the quality of service is influenced 
by the culture of the place where health services are 

provided. Cartesian diagram analysis on inpatient service 

located in quadrant A (main priority) has 15 attributes. 

Quadrant B (achievement maintenance) attributes are 

as many as 32. Quadrant C (low priority), consists of 

22 attributes, and 25 attributes for Quadrant D (more 

priority). 

Quadrant A includes x-ray officers responsible 
for performing laboratory examination with expertise, 

pharmacists, patient waiting time from registration to 

service ≤ 60 minutes, security guards, the laboratory 
personnel, the cleanliness of the bathrooms, beds, 

pillowcases, and clean mattress, cleaning agents 

responsible for the cleanliness of the hospital 

environment, medical information service agents, the 

appropriateness between the fees paid at the prescribed 

costs, the suitability prescribed costs, and the availability 

of medical misconducts prevention team. 

Patient dissatisfaction is also caused by lack of skill 

and the insufficiency of medical staff, unavailability 
of administration officer, lack of budget of facility 
and infrastructure, lack of training budget, insufficient 
infrastructure. As for Quadrant B at Sijunjung Public 

Hospital implies the following: service procedures are 

not convoluted, nurses provide services based on the 

schedule and the type of service, the nurses pay attention 

to the needs of patients, the physician provides sufficient 
time for the patients’ family for consultation, the service 

received by patients is fair and does not discriminate, 

prioritizes service to patients’ safety, educated nurses 

who can serve patients, nurse’s ability to provide 

medicines to patients according to procedures, fast, 

polite and friendly nurses who are precise in meeting 

the demands of patients, the readiness of doctors, 

nurses or employees to serve and provide proper help, 

doctors’ ability and skill in dealing with patient’s disease 

complaint and the treatment given. 

Factors of Emergency Patients’ Dissatisfaction 

One of the factors contributing to patient 

dissatisfaction in the emergency unit service at Sijunjung 

Public Hospital is the poor communication between 

medical staff and patients. In fact, unprofessionalism and 

the lack of communication skills of many hospital staff 

create confusion and uncertainty in the mind of patients 

and their family. This adds more pain and pressure to 

the patient’s already suffering condition. In addition to 

lack professionalism and communication skill, it was 

reported that lack of rewards for outstanding workers, 

lack of proper training and incentives, disproportionate 

distribution of services, inadequate and damaged 

equipment, lack of periodic checks, supervision and 

strong punishment for misconducts from hospital staff, 

foster patient dissatisfaction at Sijunjung Public Hospital. 

Furthermore, the lack of human resources, inadequate 

budget, the absenteeism of on-duty workers, lack of 

medical tools and facilities, poor quality of equipment, 

and long waits for consultations and access to rooms, are 

among the many factors affecting patients’ satisfaction 

at Sijunjung Public Hospital. 

Addressing Patients’ Dissatisfaction 

In 2017, the number of outpatients who claimed 

to have received excellent health services at Sijunjung 

Public Hospital was estimated to 55,33%, 44% thought 

the service was good, while only 0.67% claimed to have 

received poor services/treatments. One way to improve 

patient satisfaction at Sijunjung Public Hospital is to 

address the following issues in Quadrant A: doctors/

physicians must be available and easily accessible, 

medical record officers must have the ability to provide 
information of service procedure, there must be service 

personnel able to give explanation and quick services, 

pharmacists, security guards, available information 

boards about tariffs and services, the existence of 

a customer service, professional physicians, clear 

information, laboratory personnel, caring nurses, janitors 

for the cleanliness of the hospital environment. 
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Moreover, to these actions, there is also the need to 

improve the skill and knowledge of medical staff or to 

recruit highly skilled and trained personnel. There should 

also be an abundance of standardized medical equipment 

to meet the increasing demands and the enhancement of 

communication between patients and medical staff.[8] 

Human resources shortage should be dealt with by hiring 

more skilled and educated individuals who understand 

what it means to work at a hospital or health facility. 

Moreover, hospital authorities should promote patient 

caring behaviors in their staff, they should also make 

sure that the hospital receives enough budget to improve 

the quality of the facilities. Finally, they must not only 

create an environment whereby patients can voice their 

concerns and complains but make sure these concerns 

and complains are dealt with properly. Besides the 

improvement of A Quadrant, the issues of B Quadrant 

discussed above, too, need to be addressed, i.e., nurses 

and doctors should be able to provide proper help and 

serve patients. They must assist their patients in health 

services at all times. 

Doctors need to provide ample time to the patient’s 

family for visits, wheelchairs/trolleys must be available 

at the admissions office to take the patient to the 
inpatient room if need be, doctors and nurses must be 

ready to act quickly, they must provide prompt relieves 

in dealing with complaints of patient, the inpatient room 

must be clean and comfortable at the time of treatment, 

hand washers and sanitizers should be available in 

every installation, doctors need to be polite and friendly 

in checking and diagnosing the patient’s illness, 

board information about service procedures should be 

available and visible to everyone. Patients’ satisfaction 

is very crucial to hospitals as it builds trust and loyalty 

between patients and hospital medical staff. Satisfied 
patients are a valuable asset because chances are not 

only a patient return to the same hospital where he/she 

has been treated well but he/she may also recommend 

the hospital to family members or friends. To create 

patient satisfaction hospitals must manage a system with 

long-term goals that require commitment, both funds, 

and human resources which in turn can foster patient 

loyalty.[9] 

Respecting Patients’ Rights

Every health facility must respect the patient’s right 

to information about his/her health condition and their 

treatment, to appoint a person of trust, to participate in 

their care, privacy, confidentiality, etc.[10] According to 

the Ministry of Public Health Regulation, No. 11/2017 

on the Safety of Patients, patients and their families 

have the right to be informed about plans and results of 

services including possible incidents. This standard has 

several criteria, as follows:

1. there must be a doctor in charge of service; 

2. the person in charge of the service must make a 

service plan; 

3. the person in charge of the service is obligated 

to provide a clear and correct explanation to the patient 

and his family about the plan and outcome of the 

patient’s services, treatment or procedures including the 

possibility of an incident. 

The regulation also says that health care personnel 

should inform the patient and their family about the 

obligations and responsibilities of the patient. Safety in 

service delivery can be enhanced by the involvement 

of patients who are partners in the service process.
[11] Therefore, in health care facilities there should be 

a system and mechanism to educate patients and their 

families about the obligations and responsibilities 

of patients.[12] According to the Ministry of Health 

Regulation No. 11/2017, being informed about one’s 

state of health is a right for all. The information provided 

is intended to inform the patient of his state of health 

and enable him, if necessary, to make decisions about 

his health according to what he/she considers to be in his 

interest. This is the main concern of hospitalized patients.
[13] Two other fundamental elements of patients’ rights 

are the respect for privacy and professional secrecy.[14] 

The intimacy of the patient must be preserved during 

care, toilets, consultations, and visits. Professional 

secrecy is guaranteed by the Indonesian Penal Code, the 

Code of Public Health and various codes of ethics of 

health professions.[15] 
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Conclusion 

Improving the satisfaction of patients requires an 

individual analysis of the patient’s needs; implementation 

in the health care system of functions that meet these 

needs; an organization of care distribution that makes it 

possible to perform these functions; a quality approach 

without which continuous improvement of the quality 

of care would be impossible; a medical regulation, 

(including administrative, budgetary and medical rules) 

essential to correct the malfunctions of the system and 

adapt it to the needs of patients. The measurement of the 

quality of care of hospitalization must take into account 

caregivers’ opinions, but also that of patients. 
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Abstract 

Stroke is one of the significant causes of disability and death worldwide and is classified as a catastrophic 
disease in Indonesia. The study aims to analyze ecologically the factors related to theprevalence of stroke 
in Indonesia. The authors conduct a research using secondary data from the 2018 Indonesia Basic Health 
Survey that used all the provinces as samples. Apart from theprevalence of stroke, four other variables 
analyzed as independent variables were diabetes mellitus, theprevalence of hypertension, theprevalence of 
obesity, and the percentage of the population with alcohol consumptionin the past month. Data were analyzed 
using a scatter plot.The study results found thatthe higher the prevalence of diabetes mellitus, hypertension, 
and obesity in a province, the higher the prevalence of stroke. However, the higher the population percentage 
with alcohol consumption, the lower the prevalence of stroke in that province. The three variables, which 
are the prevalence of diabetes mellitus, hypertension, and obesity, were positively related to the prevalence 
of stroke in Indonesia. The population percentage with alcohol consumption was negatively associated with 
the majorityof stroke in Indonesia. 

Keywords: ecological analysis, degenerative disease, health behavior, stroke, secondary data. 
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Introduction 

Stroke is defined as a neurological deficit attributed 
to an acute focal injury of the central nervous system 

(CNS) by a vascular cause, including cerebral,spinal, and 

retinal infarction, intracerebralhemorrhage (ICH), and 

subarachnoid hemorrhage (SAH). It is a major cause of 

disability and death worldwide1,2.Stroke was among the 

top 18 diseases contributing to years lived with disability 

(YLDS) in 2010, and it requires the survivors to adapt 

and need other people’s continuous support to survive3,4.

Common complications after stroke include both short-

term complications, such as seizures, DVT, PE, urinary 

infection, aspiration pneumonia, decubitus ulcers, and 

constipation, as well as chronic sequelae including 

pain syndromes, pseudobulbar affect, depression and 

anxiety, cognitive impairment and dementia, epilepsy, 

gait instability, and falls and fractures5. 

Based on GBD 2016 result,the global prevalence 

of ischemic stroke was 67.6 million,which was high in 

countries of Eastern Europe, Central Asia, and East Asia, 

and that of hemorrhagic stroke was 15.3 million, which 

was the highest prevalence rates found in countries of 

Eastern Europe, Central Asia, and East Asia6. Moreover, 

63% of ischemic strokes and 80% of hemorrhagic strokes 

occurred in lowand middle-income countries7.

The prevalence of stroke in Indonesia is 10.9‰, 

which means as many as 10.9 per 1,000 Indonesians 

have a stroke, with the highest prevalence in East 

Kalimantan Province (14.7‰) and the lowest in Papua 

Province (4.1‰)8. Stroke is classified as a catastrophic 
disease because it has a broad economic and social 

impact. According to BPJS Kesehatan (Healthcare and 

Social Security Agency) data in 2016, health services 

of stroke cost 1.43 trillionIDR, increased to 2.18 trillion 

Rupiahin 2017, and reached 2.56 trillion IDR in 20189.

By analyzing data from the 2013 GBD Study, it 

can beconcluded that more than 90% of the stroke risk 

could be attributed to modifiable risk factors, such as 

DOI Number: 10.37506/ijfmt.v15i3.15800
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HBP, obesity, hyperglycemia, hyperlipidemia, and renal 

dysfunction, and 74% could be attributed to behavioral 

risk factors, such as smoking, sedentary lifestyle, and an 

unhealthy diet10. However, stroke knowledge is lowest 

for those living in communities with greater economic 

need and sociodemographic distress, and lower school 

performance11. Based on this background, this study 

is needed to analyze ecologically the factors related to 

the prevalence of stroke in Indonesia; hence appropriate 

promotive, preventive, curative, and rehabilitative 

efforts could be implemented. 

Material and Methods 

The authors designed the study using an ecological 

analysis approach. Ecological studies focus on 

comparisons between groups, not individuals. The 

analyzed data is aggregate data at a particular group or 

level, which in this study is the provincial level. The 

purpose of the ecological analysis in epidemiology 

is to make biological inferences about individual 

risk effects or make ecological inferences about the 

impact on groups. Its variables can be aggregated 

measurements, environmental measurements, or global 

measurements12,13.

The authors conduct the study using secondary 

data from the 2018 Indonesia Basic Health Survey 

report issued officially by the Ministry of Health of the 
Republic of Indonesia. The unit of analysis in this study 

is the province. The study analyzed all provinces in 

Indonesia as a sample (34 provinces).

The dependent variable in this study was the 

prevalence of stroke. Strokewas recorded based on the 

doctor’s diagnosis history. There were four independent 

variables analyzed in this study: prevalence of diabetes 

mellitus, prevalence of hypertension, prevalence of 

obesity, and the percentage of the population with 

alcohol consumption in the past month.

Data were analyzed bivariate using a scatter plot. The 

study used the linear fit line to determine the tendency 
of the relationship between the prevalence of stroke and 

the independent variables. The research carried analysis 

in this with SPSS 26 software. 

Results and Discussion 

Table 1 presents descriptive statistics of the 

prevalence of stroke and othervariables analyzed in 

this study. The information presented informs that 

the lowest prevalenceis 4.1‰, while the highest 

prevalence is 14.7‰. The range of prevalence of stroke 

amongprovinces in Indonesia arerelatively narrow, 

which is 10.6‰. The number is quite similar to the 

prevalence range of hypertension and the population 

with alcohol consumption. Meanwhile, theprevalence 

range of diabetes mellitus has the smallest number, and 

the percentage range of obesity has the biggest one.   

Table 1. Descriptive Statistics of Prevalence of Stroke and Related Variables by 
Province in Indonesia, 2018

Descriptive 
Statistics

Prevalence of 
Stroke

Prevalence 
of Diabetes 

Mellitus

Prevalence 
of hypertension

Percentage 
of obesity

Percentage of 
Population with 

Alcohol 
Consumption 

in the Past Month

N 34 34 34 34 34

Mean 10.08 1.38 8.18 21.70 3.58

Median 10.50 1.30 8.25 21.05 3.10

Mode 8.30 1.30 - 24.40 1.70

Std. Deviation 2.71 0.50 1.88 4.28 2.26

Range 10.60 2.00 8.82 19.90 8.40

Minimum 4.10 0.60 4.39 10.30 0.40

Maximum 14.70 2.60 13.21 30.20 8.80
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Source: The 2018 Indonesia Basic Health Survey 

Figure 1 is a scatter plot of the prevalence of stroke and diabetes mellitusby the province in Indonesia. It can 
be seen that the relationship between the two variablesshows a positive trend. The result means that the higher the 
prevalence of stroke in a province, thehigher the prevalence of diabetes mellitus. 

Figure 1. Scatter Plot of Prevalence of Stoke and Prevalence of Diabetes Mellitus by Provincein Indonesia, 
2018

Source: The 2018 Indonesia Basic Health Survey 

The scatter plot of the prevalence of the population with stroke and theprevalence 

of hypertension by the province in Indonesia can be seen in Figure 2. The result of 

the scatter plot indicates that the two variables tend to have a positive relationship. The 

result means that the higher the prevalence of the population with stroke in a province, the 

higher the prevalence of hypertension in that province. 
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Figure 2. Scatter Plot of Prevalence of Stroke and Prevalence of Hypertension by Province 
in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 

Moreover, Figure 3 is the scatter plot of the prevalence of stroke and obesity by the province in Indonesia. Based 

on the scatter plot result, we show the relationship between the two variables shows a positive trend. The work means 

that the higher the prevalence of stroke in a province, the higher the prevalence of obesity.

However, Figure 4shows the scatter plot of the prevalence of stroke, and the percentage of population with 

alcohol in the past month shows a negative trend. It means the higher the prevalence of stroke in a province, the lower 

the population percentage with alcohol.  

Figure 3. Scatter Plot of Prevalence of Stroke and Prevalence of Obesity by Province 
in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 

Figure 4. Scatter Plot of Prevalence of Stoke and Percentage of Population with Alcohol Consumption in the 
Past Month by Province in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 



3222    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Based on the scatter plot presented above, the 

ecological analysis results of stroke in Indonesia are 

in line with global research, which states that diabetes 

mellitus, hypertension, and obesity are risk factors for 

stroke. These three variables show a positive trend in 

each province;therefore, if the prevalence of diabetes 

mellitus, hypertension, and obesity in a province is high, 

then the prevalence of stroke in that province is high.

Diabetes is a well-known risk factor for stroke, 

affecting up to two-thirds of patients with acute 

stroke14,15. Patients with diabetes mellitus were more 

likely to have a stroke, about four times higher than 

those without diabetes16,17 Stroke patients with diabetes 

mellitus have higher morbidity and mortality15–17. 

Meanwhile, according to American Heart Association, 

blood pressure is the robust determinant of risk for 

stroke. Therefore, blood pressure control is essentialas 

hypertension is independently associated with a 

higher risk of stroke17. Controlling hypertension by 

significantly lowering blood pressure was associated 
with a significant reduction, around 44%, in stroke5,16,18. 

Several studies also report obesity to increase stroke 

risk, especially ischemic stroke, in younger individuals 

in various race-ethnic groups16,19,20. We suggest weight-

loss as aprimary strategy to prevent obesity, thus 

preventing stroke occurrence as well21,22. 

While the other three variables show a positive 

trend, a negative trend result is found in the scatter plot 

between stroke prevalence and the percentage of the 

population with alcohol consumption in the past month. 

This result is acceptable since the relationship between 

alcohol intake and stroke remains debatable. A genetic 

study in China population was conducted to assess the 

relationship between alcohol intake and cardiovascular 

disease. It shows that alcohol intake, around 280 g 

per week, increases blood pressure by five mmHg, 
15% in ischaemic stroke, and 30% in intracerebral 

haemorrhage23. UK Stroke Association also recommends 

people not to drink too much since excessive alcoholic 

drinks have high calories, thus creating obesity problems, 

can trigger atrial fibrillation which linked to an increased 
risk of stroke, and can damage the liver important in the 

process of blood clotting24. 

Other arguments suggest that different doses of 

alcohol consumption might have a different effect on 

a different stroke type. There was a decreased risk of 

ischaemic stroke observed in people withmoderate 

alcohol consumption25–28. However, heavy drinking 

was associated with an increased risk of hemorrhagic 

stroke25,28–30. Perhaps because of the antithrombotic 

effects of alcohol or different mechanisms, this different 

phenomenon underlie associations with the different 

stroke types29,31. To better explain the result observed 

in Figure 4, other factors such as age and personal habit 

need to be considered. There is an opinion stated that 

alcohol consumption might be an age-varying risk factor 

for stroke32.

Indonesia’s Government shouldcontrol associated 

risk factors of stroke such as diabetes mellitus, 

hypertension, and obesity as effective methods to prevent 

stroke, mainly in the provinces witha high prevalence of 

stroke. Moreover, further research is needed to elucidate 

the actual relationship between stroke and alcohol 

consumption in Indonesia by considering other possible 

factorsto implement proper programs. 

Conclusions 

Based on the results of the study, the authors 

concluded that the three independentvariables analyzed 

ecologically were positively related to the prevalence 

of stroke inIndonesia. Those three variables are the 

prevalence of diabetes mellitus, hypertension, and 

obesity.Whereas one variable, which is the population 

percentage with alcohol consumption, was negatively 

related to the prevalence of stroke inIndonesia. 
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Abstract

Background: Pseudomonas aeruginosa is one of the leading causes of severe keratitis that may cause 
in progressive inflammation with rapid onset, resulting inpermanent tissue destruction, then eventually, 
blindness and damage to corneal integrity. It is important to know the virulence factor of Pseudomonas 
aeruginosa mechanism and modes of regulation in corneal epithelial cells to prevent progressivity, increasing 
chance of recovery, and decreasing perforating corneal complication. 

Objective: The aim of this study to investigate mechanism of corneal epithelial cell death by Pseudomonas 
aeruginosa infection through the analysis of expressions of caspase-1, TNFα, RIPK1, RIPK3, and caspase-3.

Methods: The study design was randomized post test only with control group. Fifty three Wistar rats are 
divided into 2 groups, each of them with 6 treatments. One control group and one experimental group. 
In the experimental group, three epithelial abrasion was produced on the left cornea with a 26-gauge 
needle and inoculated with 2x106 CFU/ml in 5μl of bacterial suspension, while in the control group only 
three epithelial abrasion. In both groups use waiting time 1 hour, 6 hours, 12 hours, 24 hours, 48 hours, 
72 hours after that theeyeball was enucleated and rat was terminated thus examine for histology and 
immunohistochemicalstaining examination.

Result: Pseudomonas aeruginosa was shownto cause increasing expression of caspase-1(p=0.006), TNFα 
(p=0.000), caspase-3 (p=0.001), and decreasing expression of RIPK3 (p=0.047). TNFα showed to cause 
increasing expression of RIPK1 (p=0.000),RIPK1 showed to cause increasing expression of RIPK3 
(p=0.000), but TNFα showed not to cause change of expression of caspase-3 (p=0.141).

Conclusion: This study demonstrated infection of Pseudomonas aeruginosa in corneal rats model showed 
to cause increasing expression of caspase-1, TNFα, caspase-3, and decreasing expression of RIPK3,as prime 
biomarker in mechanism of corneal epithelial cell death. 

Keyword: Pseudomonas aeruginosa, corneal epithel, cell death, caspase-1, TNFα, RIPK1,RIPK3, caspase-3. 
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Background

Pseudomonas aeruginosa is a common opportunistic 

bacterial pathogen causes infection at various body sites 
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including the cornea, and is a leading cause of blinding 

keratitis worldwide. Pseudomonas keratitits is a rapidly 

progressive and destructive disease that can cause 

severe symptoms, it can lead to corneal perforation 

and melt, and result in the loss of vision.1P aeruginosa 

becomes more pathogenic in lens-related biofilms, in 
turn enabling enhanced binding to molecular receptors 

exposed on injured epithelial cells. Once adherent, 

bacteria will proliferate and invade the corneal stroma, 

often with the aid of bacteria-specific proteases. Reactive 
host inflammation begins with the expressionof various 
cytokines and chemokines, recruitment of inflammatory 
cells from the tears and limbal vessels, and subsequent 

secretion of matrix metalloproteinases leading to 

characteristic corneal necrosis.2

P aeruginosa, which causes a significant proportion 
of bacterial keratitis, is responsible for 6% to 39% of 

cases in the United States and 8% to 21% in South 

India,in Indonesia there were 25% Pseudomonas 

keratitis from 220 keratitits cases in Jakarta and 26 % 

from 53 % positive culture in Surabaya.3-5 Pathogenesis 

in P aeruginosa is mediated by multiple bacterial 

virulence factors that facilitate adhesion and/or disrupt 

host cell signaling pathways while targeting the 

extracellular matrix.6 The subsequent tissue damage, 

invasion, and dessimination of P aeruginosa are likely 

attributed to the many virulence factors its produce.7 

Corneas from infected eyes mouse showed all the 

classical signs of inflammation, including the presence 
of polymorphonuclear leukocytes and massive corneal 

edema. Bacteria in various stages of penetration into 

epithelial cells were observed at 8 h. Lipopolysaccharide 

(LPS) is a predominant component of the outer membrane 

of P aeruginosa and plays a prominent role in activation 

the host’s innate (TLR4, NLRP1, NLRP2, and NLRP3) 

and adaptive immune responses.8 Flagellar proteins have 

been shown to play critical roles in attachment, invasion, 

biofilm formation and the mediation of inflammatory 
responses.9 Flagellin mediators the inflammatory 
response via the innate immune system, through its 

specific ineraction with a number of pattern recognition 
receptors (PRRs) of the host.10 Flagellin is recognized 

by both TLR5 and NLRC4, however different amino 

acid residues of flagellin were critical for sensing by 
NLRC4 and TLR5.11 T3SS (Type III Secretion System) 

of P aeruginosa delivers up to four cytotoxins ExoS, 

Exot,ExoU, and ExoY directly to host cells, it also 

involves a flagellum-basal-body related system for 
delivering proteins directly from the cytoplasma of P 

aeruginosa into cytosol of host cells.7,12,13 Exotoxin A 

has been demonstrated to be involved in local tissue 

damage and invasion. Exotoxin A enters host cells by 

receptors-mediated endocytosis and catalize the ADP-

rybosilation of eucaryotic elongation factor-2 (EF-2) 

that inhibits protein synthesis, which ultimately leading 

to ceellular death. Virulence factors of P aeruginosa 

and its mechanism in the cornea require further research 

because many questions are not yet answered, such as 

how and when the already discovered virulence factors 

are involved in the pathogenesis infection on the cornea. 

It is important to developed biological drugs other than 

antibiotics that are more effective using new approaches 

against currently existing infections. 

Material and Methods 

Pseudomonas aeruginosawasobtained from corneal 

specimen keratitis patient in ophthalmology ward Dr. 

Soetomo Hospital Surabaya, cultured in microbiology 

laboratorium departement in theaforementioned hospital.

Animal models are 57 wistar rats ( 53 rats for 

experimental model and 4 rats for negative control) 

aging twelve-forteen weeks from Faculty of Veterinary 

Medicine Airlangga University Surabaya. The rats are 

anasthesized by intramuscular injection 0.3 ml/100gr 

body weight rat cocktail (ketamin 2ml,xylazine 1.25 ml, 

ACP 0.33 ml, saline 6.41 ml). After the rats had been 

anasthetized, three full thickness epithelial abrasions 

were produced on the left cornea with the 26-gauge 

needle. The corneas were divided into two groups. 

The first group was immediately inoculated with 2x106 

CFU/ ml Pseudomonasaeruginosa in the dose of 5 μl 
of bacterial suspension, while in the second group 

only epithelial abrasion without inoculated bacteria. At 

various times at 1 hour, 6 hours, 12 hours, 24 hours, 48 

hours and 72 hours after inoculation, rats were terminated 

by cervical dislocationafter anasthetized previously and 

than enucleated.

Immunohistochemistry examination was done 

after eyeball tissue fixated in 10% buffer formalinfor 
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24 hours, excise cornea from eyeball then fi xating, 
sectioning and staining with Meyer Hematoxylin, fi nally 
immunohistochemistry processes with monoclonal Ab 

caspase-1, TNFα, RIPK1, RIPK3, caspase-3 and prepare 
for examination with light microscope to show their 

expression.

Data were collected and processed with SPSS 23 

software. Data were analyzed by MANOVA, and to 

explain death cells mechanisme use path analysis with 

regression. 

Result 

Clinical pictures of rats’ cornea

 All rats’ corneas in control group (corneaabrasion 

only) at 1 hour, 6 hours, 12 hours,24 hours, 48 hours, and 

72 hoursare clear. In treatment group (cornea abrasion+ 

P aeruginosa inoculation), rats’ corneas at 1 hour and 6 

hours after inoculation P aeruginosa are still clear, but at 

12 hours there were opacity in the corneas, at 24 hours 

there were opacity extending, at 48 hours all corneas 

have abcess, and at 72 hours all corneas have abcess 

accompanied with corneal thinning. 

Figure 1 The group of rats’ cornea abrasion + PA inoculation. A and B at 1 h and 6 h showed thatcorneasare 
still clear, C at 12 hshowed opaque in cornea,D at 24 jam showed spreadingcornea opacity, E at 48 hshowed 

wideningcorneal abcess, and F at 72 hshowedcorneal abcessandthinning. 

Expressions of variables

Figure 2 Expressions of variables after corneal rat’s abrasion. The highest expression is shown by RIPK3, 
and the lowest by caspase-1. 
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Figure 3: Expressions of variables after corneal rat’s abrasion and inoculation P aeruginosa. The highest 
expression is shown by TNFα, and the lowest by caspase-3

Multivariate analysis 

Table 1 Result of MANOVA analysis 

Variables Df F p

Caspase-1 12 12,120 0,000

TNFα 12 26,284 0,000

RIPK1 12 34,846 0,000

RIPK3 12 17,608 0,000

Caspase-3 12 19,362 0,000

Table 1 shows that RIPK1 has the most infl uence expression of variable, followed by TNFα, caspase-3, RIPK3, 
and caspase-1.  

Table 2: Result of Path analysis

Affecting variables Affected variables B p

P aeruginosa

Caspase-1 0,374 0,006

TNFα 0,611 0,000

RIPK3 0,381 0,047

Caspase-3 0,445 0,001

TNFα RIPK1 0,727 0,000

RIPK1 RIPK3 0,703 0,000

Table 2 shows that P aeruginosa increament of caspase-1, TNFα, caspase-3, decreament of RIPK3, TNFα 
increasing of RIPK1, and RIPK1 increasing RIPK3. 
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Discussion

The epithelium as the outer barrier is constantly self-

renewing and has the highest regenerative capacity, as 

epithelial cells are replenished every 7-10 days. Epithelial 

stem cells reside in the limbal palisades and migrate 

towards the corneal center, where they differentiate 

to transient amplifying cells and basal cells.14,15Thus, 

renewal of epithelial cells not only involves a vertical 

movement of differentiating cells from deep to superficial 
layers, but also centripetal migration of stem cells 

from the limbus to the central cornea as they undergo 

differentiation.15 Epithelial injury and apoptosis of the 

injuried cells leads to disruption of the attachment to 

the underlying basement membrane. Subsequently, cells 

from the wound margin rapidly respond with flattening 
and centripetal migration. As cell-to-cell adhesion 

are partially maintained, the defect is slowly covered 

by a sliding cellular sheet. ECM facilitates epithelial 

migration to cover the wound. Fibrin, fibronectin and 
hyaluronic acid are some of the molecules identified in 
this matrix.16In general, immune cells recruitment after 

corneal injury is mediated by proinflammatory cytokines 
released from epithelial cells, and keratocytes at the 

injury site. IL-1,IL-6 and TNFα have been shown to be 
important mediators.17,18 Neutrophils are the first cells 
infiltrating the cornea after injury, they can be detected 
as soon as 2 h after injury and have been observed to 

enter the cornea in two major waves at 18 and 30 h 

after epithelial abrasion, as soon as 48 h after injury, 

their number normalize again.19 Kalha S et alshowed at 

their study about corneal epithelial abrasion in murine 

model, 18 h post injury the healing process is active, ree-

pithelialization is ongoing and the surface was fully re-

epithelialized by 72 h after abrasion.20

Transmission electron microscopy has shown that 

Pseudomonas can infect stroma within one hour of 

adhering to an injured corneal epithelium. Within 6-8 

hours, it produces grayish superficial epithelial and 
stromal microinfiltration with oedema at the edge of 
the injury. During the next 18-24 hours, the stromal 

infiltration extends horizontally and vertically. There is 
a severe anterior chamber reaction with hypopyon. The 

symmetric and concentric extension involves the whole 

width and depth of the cornea. There is a characteristic 

diffuse grayish, epithelial inflammation and infiltration 

away from the main corneal lesion. During the next 48-

96 hours, if untreated, a ring infiltration develops with 
scleral and corneal melting associated with greenish 

yellow mucopurulent discharge adhering to the ulcer. 

Within 2-5 days, an untreated corneal ulcer may lead 

to descemetocele formation and perforation of the 

cornea.21,22 

Expression of Caspase-1

The best described function of caspase-1 is its key 

role in the processing on inactive IL-β dan IL-18 into 
mature inflammatory cytokines. Aditionally, excessive 
caspase-1 activity can cause pyroptosis, a non-apoptotic 

type of programme cell death.23 Caspase-1 is activated 

by dimerization at complexes termed inflammasomes 
that from in the cytosole and detect a diverse repertoir 

of pathogenic molecule, including bacterial toxins 

and viral RNA.24 Inflammatory caspases (caspases 
1, 4, 5 and 11) are activated in response to microbial 

infection and danger signals. When activated, they 

cleave mouse and human gasdermin D (GSDMD) 

after Asp276 and Asp275, respectively, to generate 

an N-terminal cleavage product (GSDMD-NT) that 

triggers inflammatory death (pyroptosis) and release of 
inflammatory cytokines such as interleukin-1β 1,2.25,26 

Since caspase-1 classically cleaves the pro-forms of IL-

1beta and IL-18 to the mature active molecules, flow 
cytometry of cells in the infected cornea by P aeruginosa 

was done to investigate the effect of NLRC4 silencing on 

caspase-1 activation; McClelland et al.,2017 determined 

the effect of NLRC4 silencing on caspase-1 activation 

in CD45 expressing cells in the infected corneas at day 

5 p.i.The results suggest that NLRC4 silencing reduces 

caspase-1 activation in CD11blowLy6Glow cells, but not 

in conventional macrophages or neutrophil populations 

present in the P. aeruginosa infected corneas.These 

data provide evidence that the NLRC4 inflammasome 
contributes to resistance through regulation of caspase-1, 

IL-1beta and IL-18 in a CD11blowLy6Glow population of 

cells.27 

Expression of TNFα

Tumor necrosis factor (TNF) is a cytokine involved 

in systemic inflammation and is a member of a group 
of cytokines that stimulate the acute phase reaction. 
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It is produced chiefly by activated macrophages, 
although it can be produced by other cell types as 

well. The tumor necrosis factor (TNF) superfamily 

(TNFSF) and the TNF receptor (TNFR) superfamily 

(TNFRSF) form the corresponding ligand and receptor 

systems that are widely distributed in different tissues 

and cell types. Collectively they play critical roles in 

numerous aspects of mammalian biology, including 

embryonic development, innate and adaptive immunity, 

and maintenance of cellular homeostasis. TNFα has a 
wide range of biological effects in host defense against 

pathogens. On a cellular level, it is capable of inducing 

cell survival, proliferation, and differentiation, as well 

as both apoptotic and necrotic cell death under certain 

conditions.28 TNFα not only promotes the production 
of inflammatory cytokines but also enhances the 
adhesion and permeability of endothelial cells and 

promotes the recruitment of immune cells such as 

neutrophils, monocytes, and lymphocytes to sites of 

inflammation.29,30 While bacterial lipopolysaccharide 

(LPS) serves as a major stimulant of the innate immune 

system, microbial antigens, enterotoxins, and cytokines 

including TNFα itself are also able to trigger TNFα 
production. TNFα also stimulates the generation of 
numerous pro-inflammatory cytokines including IL-
6, IL-8, TNFα itself, adhesive molecules, chemokines, 
and metalloproteinases, potentially leading to a TNFα-
mediatedpro-inflammatory autocrine loop.31-33 Chao 

in his research in corneal wistar rat’s showes At 1 h 

after phototherapeutic keratectomy (PTK), the gene 

expression of the cytokines TNF-a and IL-6 was higher 

than in untreated controls, but lower than 12 h after 

treatment (Table 1). The increases observed between 1 

and 12 h after PTK were statistically significant for both 
cytokines (P ¼ 0.0005 and P ¼ 0.0078, respectively. The 

expression of the inflammatory cytokines TNF-a and 
IL-6 was detected not only in epithelial, endothelial, and 

infiltrating cells,4 but also in the keratocytes from the 
corneal stroma. Whereas at 24 h after PTK, thexpression 

of both cytokines remained higher than in the controls. 

Four highly homologous mammalian family members 

have been identified: TNFAIP8, TIPE1 (TNFAIP8L1), 
TIPE2 (TNFAIP8L2), and TIPE3 (TNFAIP8L3). 

TNFAIP8 expression is induced by TNFα.34 The present 

study has demonstrated that TIPE2−/− increased the 
susceptibility of mouse corneas to P aeruginosa infection 

via enhancing NF-κB signaling and the infiltration 
of inflammatory cells. It suggested a previously 
unrecognized role for TIPE2 signaling in limiting 

bacterial keratitis, and it also suggested that delivery 

of TIPE2 might be a potential therapeutic approach for 

corneal infection.35 

Expression of RIPK1

Recent studies have implicated the intracellular 

signaling kinase RIP1 as a key switch of cell fate 

regulation. Depending on the cellular context, RIP1 

controls whether the pleiotropic cytokine TNF induces 

NF-κB activation, apoptosis, or programmed necrosis.36 

When RIP1 ubiquitination is blocked by removal of the 

E3 ligases cIAP1 and cIAP2 through genetic ablation, 

RNA interference (RNAi) knockdown, or inhibitor of 

apoptosis (IAP) antagonists, RIP1 forms a secondary 

complex in the cytosol with Fas-associated death domain 

(FADD) and caspase-8-termed the Ripoptosome—

to initiate apoptotic cell death.37-39 Active caspase-8 

within the Ripoptosome cleaves and inactivates 

RIP1and RIP3.40-42 When caspases are inhibited by 

pharmacological inhibitors or under certain physiological 

conditions such as viral infections, RIP1 and RIP3 form 

the necrosome to initiate a third pathway known as 

programmed necrosis or necroptosis.44,45While more 

recent data further support inhibition of RIPK1 kinase 

as a therapeutic target, it also suggests that the functions 

of the kinase activity of RIPK1 in disease are not limited 

just to necroptosis. Several lines of evidence suggest 

that kinase activity of RIPK1 can also exert direct cell 

intrinsic controls on pro-inflammatory gene expression 
and, thus, promote inflammation independently of the 
DAMPs released as a result of necroptosis.46 

Expression of RIPK3

hhRIPK3 is brought into the complex through 

interaction between homologous RIPK1 and RIPK3 

RIP homotypic interaction motif (RHIM) domains, 

which promote formation of detergent-insoluble 

amyloid-like structures.19 In necrosomes, RIPK3 

undergoes posphorylation on Ser232, which is essential 

for recruitment of downstream necroptosis effector 

– pseudokinase MLKL.47,48 MLKL is the critical 

necroptosis effector, as Mlkl -/- cells are completely 
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resistant to necroptosis.49 Notably, the main function 

of necrosome formation in necroptosis initiation may 

be to promote formation of RIPK3 homodimers, as 

enforced homodimerization of just RIPK3 is sufficient 
for necroptosis even in the absence of interaction with 

RIPK1.50-52 MLKL is directly phosphorylated by 

RIPK3 on Thr357/ Ser358 sites in the activation loop, 

inducing a conformational change that releases the 

pronecrotic membrane-disrupting N-terminal four-helix 

bundle.53 MLKL is a gateway for activation of RIPK3 

kinase-dependent necroptosis.54,55 Plasma membrane 

translocation of MLKL has been linked to perturbation 

of calcium and sodium fluxes, which is associated with 
increased osmotic pressure.56-58 Furthermore, calcium 

influx through TRPM7 channel was shown to be an early 
and essential eventin MLKL-dependent necroptosis.

MLKL-dependent membrane permeabilization can be 

induced by enforced dimerization of just the N-terminal 

bundle and brace domains, an involves interactions 

with phosphoinositides.54,58,59 However, the precise 

mechanism of how this ultimate step in necroptosis 

execution occurs is still a matter of discussion.60 

Expression of caspase-3

Caspase-3 is one of the effector caspases that is 

central in executing the apoptotic process. To determine 

whether caspase-3 is involved in Pseudomonas 

aeruginosa Exotoxin A (ETA)-induced apoptosis of 

mast cells, several approaches were taken. Western 

blotting analysis using a mAb that specifically 
recognizes the activated form of caspase-3 demonstrated 

that ETA treatment induced activation of caspase-3 in 

mast cells in a dose-dependent manner. ETA-induced 

mast cell apoptosis is dependent on caspase activation. 

Human mast cells (HMC-1) were treated with 100 M 

Z-VADfmk for 1 h prior to a challenge with 300 ng/

ml ETA for 18 h. Cells were analyzed for ssDNA using 

flow cytometry. To further examine the population of 
caspase-3-positive cells after ETA treatment, flow 
cytometry analysis was carried out using intracellular 

staining with a FITC-labeled mAb specific for the 
activated caspase-3. ETA treatment of HMC-1 cells 

induced a dose-dependent increase of active caspase-

3-positive cells. Approximately 22% of the HMC-1 

cells were stained positive for the active caspase-3.

Pseudomonas exotoxin A (PE) is a bacterial toxin that 

arrests protein synthesis and induces apoptosis. Du et 

al utilized mouse embryo fibroblasts (MEFs) deficient 
in Bak and Bax to determine the roles of these proteins 

in cell death induced by PE. PE induced a rapid and 

dose-dependent induction of apoptosis in wild-type 

(WT) and Bax knockout (Bax−/−) MEFs but failed in 

Bak knockout (Bak−/−) and Bax/Bak double-knockout 

(DKO) MEFs. Also a loss of mitochondrial membrane 

potential was observed in WT and Bax−/− MEFs, but 

not in Bak−/− or in DKO MEFs, indicating an effect 

of PE on mitochondrial permeability. PE-mediated 

inhibition of protein synthesis was identical in all 4 cell 

lines, indicating that differences in killing were due to 

steps after the ADP-ribosylation of EF2. Mcl-1, but 

not Bcl-xL, was rapidly degraded after PE treatment, 

consistent with a role for Mcl-1 in the PE death pathway. 

Bak was associated with Mcl-1 and Bcl-xL in MEFs 

and uncoupled from suppressed complexes after PE 

treatment. Overexpression of Mcl-1 and Bcl-xL inhibited 

PE-induced MEF death. The data suggest that Bak is the 

preferential mediator of PE-mediated apoptosis and that 

the rapid degradation of Mcl-1 unleashes Bak to activate 

apoptosis.Zhang J et al (2004) showed increase in the 

number of apoptotic cells, in elevated cellular caspase-3 

activity, and/or in increased cleaved poly (ADP-ribose) 

polymerase  in P. aeruginosa-infected on primary culture 

of human corneal epithelial cells.61 

The normal rat’s cornea with the greatest expression 

of variable is RIPK3 with the mean value of 1.55. Rat’s 

corneaafter abrasionhas RIPK3 as the greatest expression 

of variable with mean value of 5.8 at 72 h (figure 5.21). 
Receptor interacting protein kinase is essential serine/

threonine kinase for necroptosis, a type of regulated 

necrosis. Activated RIPK3 in turn phosphorylates and 

activates the downstream necroptosis executioner mixed 

lineage kinase domain-like (MLKL).40 However, recent 

evidence indicates that RIPK3 also exhibits phenotypes 

in Ripk3-/-mice could at least in part be attributed to 

these non-necroptotic signaling functions.62 RIPK3 also 

carries a unique homotypic protein-protein interaction 

domain, called RIP homotypic interaction motif (RHIM) 

at the carboxy terminus. In the quiescent state, the 

kinase domain of RIPK3 masks and prevents the RHIM 

for polymerization. In addition to phosphorylation, 
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RIPK3 undergoes K48-linked polyubiquitination in the 

kinase domain during normal turn over of the protein. 

Normally, this event does not lead to necroptosis as 

the unmasked RIPK3 rapidly degraded by proteasome. 

However, inhibition of the proteasome can trigger 

receptor –independent necroptosis.62 Their study can 

explain the height of RIPK3 after corneal abrasion in 

this study. Post abrassion and bacteria inoculation on the 

rat’s cornea, the greatest expression of caspase-1 at 48 h 

with mean value of 6.7, TNFα at 48 h with mean value 
of 7.2, RIPK1 at 48 h with mean value of 6.3, RIPK3 at 

48 h with mean value of 6.3, and caspase-3 at 24 h with 

mean value of 6.4 (figure 5.22). The greatest expression 
of caspase-1, TNFα, RIPK1, and RIPK3 at the same 
time is in 48 h, indicated that the time of the greatest of 

cell death at 48 h. 

Conclusion

In this research, Pseudomonas aeruginosa 

infection on the lab rats after 1 h, 6 h, 12 h, 24 h, 

48 hand 72 hshow thecorneal epithelial cell death 

mechanismswhich result in theincrementof caspase-1, 

TNFα, and caspase-3 expressions, the decrement of 
RIPK3 expression,increment of RIPK1 caused by 

TNFα, but TNFα which does notincrease caspase-
expressioncompletes theprevious researchesabout 

pathophysiology ofcorneal inflammationcaused 
byPseudomonas aeruginosainfection in biomolecular 

study. New discoveries obtained from this researchare 

the fact that there is a decrement of RIPK3 caused 

byPseudomonas aeruginosaand TNFα that does not 
cause the increment of caspase-3 expression. 
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Abstract

Breast cancer was one of the most common types of cancer in women and the major cause of death. 
Chemotherapy in breast cancer caused toxicity to the normal cells, resistance to the drugs, and several other 
side effects. Seaweed had many functional compounds that could be used as adjuvant therapy in breast 
cancer because of its anti-cancer properties called the proapoptotic agent. These compounds were fucoidan, 
phloroglucinol, and fucoxanthin. Their proapoptotic mechanisms shown by the journal were through 
increasing proapoptotic protein expression, decreasing antiapoptotic protein expression, inducing oxidative 
stress production on the cancer cell, and inhibiting the PI3K pathway. This review concludes that the brown 
seaweed (Sargassum sp.), which contains fucoidan, phloroglucinol, and fucoxanthin, could increase breast 
cancer cells’ apoptotic process.

Keywords: Apoptosis, Breast Cancer, Brown Seaweed,Oxidative Stress, Proapoptotic, Sargassumsp..

Corresponding Author :
Diah Purwaningsari
email: diah.purwaningsari@hangtuah.ac.id

Introduction

Breast cancer is the most prevalent cancer in 

women, there were 2.1 million women every year 

suffered breast cancer, and in 2018 around 627,000 

women died from breast cancer(1). Nowadays, breast 

cancer’s main treatments are surgery, chemotherapy, 

radiation, hormone therapy, and targeted therapy. These 

treatments are beneficial, although they can cause 
serious side effects such as nausea, bone marrow failure, 

resistance to drugs, and another significant clinical 
toxic effects(2,3). Recent cancer studies have focused 

on designing drugs from natural sources because of the 

fewer side effects than synthetic anti-cancer drugs. A 

new strategy has been proposed to reduce the dosage of 

synthetic drugs by providing a combination of natural 

compounds; one of them was seaweed. In China and 

Japan, several traditional medicines utilize seaweed to 

treat tumors(4,5). 

Sargassum is a brown seaweed genus with a 

tropical and subtropical distribution, which exists in all 

oceans. Sargassum sp. is a type of seaweed that is spread 

in Indonesia(6,7). Brown seaweed contains bioactive 

compounds such as fucoidan, phloroglucinol and 

fucoxanthin. Several studies show they have anti-cancer 

activity, through inducing apoptosis in cancer cells(4). 

Apoptosis is a natural mechanism of cell death, 

and there are two mechanisms, the intrinsic pathway 

using mitochondrial proteins and the extrinsic pathway 

using extracellular signal induction. Apoptosis is very 

influential on cancer, so it is used as one of cancer 
treatment targets. Reactive Oxygen Species (ROS) or 

free radicals also play an essential role in the initiation, 

promotion and development of cancer, so antioxidants 

are needed to prevent cancer. But recent studies are 

interested in pro-oxidants as an anti-cancer therapy 

by inducing apoptosis with mitochondrial-dependent 

pathways and involvement of ROS production(8).This 

research was conducted to determine the effect of brown 

seaweed (Sargassum sp.) on the apoptotic process of 

breast cancer cells.

DOI Number: 10.37506/ijfmt.v15i3.15803
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Methodology

Articles were collected using Pubmed and Science 

Direct database. The search words include apoptosis, 

breast cancer, brown seaweed, Sargassum sp., oxidative 

stress, PI3K pathway, and proapoptotic. Articles were 

collected from the year 2015-2020 and indexed in 

Scimago and Scopus. 

Effect of fucoidan, phloroglucinol, and 
fucoxanthin onapoptosis

Fucoidan is a fucose-enriched and sulfated 

polysaccharide obtained from the extracellular matrix 

of brown seaweed. Fucoidan has several anti-cancer 

mechanisms; one of them is inducing apoptosis(9). 

Table 1 show some research about fucoidan anti-cancer 

activities. Fucoidan extract of F. vesiculosus was tested 

on different female cancer cell lines (breast, ovarian, 

uterine, endometrial carcinoma) in vitro. In most cancer 

cells, fucoidan treatmentdecreased in phosphorylated 

PI3K, AKT and mTOR. Fucoidan (U. pinnatifida) inhibits 

PI3K / AKT phosphorylation in prostate cancer cells in 

vitro. After treatment with fucoidan, the AML (Acute 

Myeloid Leukemia) cell line decreasedphosphorylated 

AKT by the in vitro method. The same decrease in AKT 

was seen in the other two AML cell lines (NB4 and 

HL60) when treated with fucoidan in vitro, derived from 

F. vesiculosus(10).

Phloroglucinol, one of the derivatives of phlorotannin 

has no toxicity but has a more protective role in normal 

tissue cells. It was found in a study that phloroglucinol 

showed anti-cancer properties throughupregulation of 

p53, Bax activation, Bcl-2 inhibition, increased caspase 

3 and 9 activity and was associated with downregulation 

of the NF-kB line. Phloroglucinol can inhibit the growth 

of MCF-7 cells which induces apoptosisthrough the 

mitochondrial pathway with reactive oxygen species 

(ROS) production(4).

Fucoxanthin is major carotenoids produced by 

seaweeds, and their structure includes an allelic bond 

and an oxygenic functional group; these compounds 

have both protective and photosynthetic functions(11). 

Several studies have reported that fucoxanthin’s anti-

cancer properties and its metabolites are pro-oxidants 

that can trigger apoptosis. A study has observed growth 

inhibition in the leukaemia cell lines by fucoxanthin and 

has linked it to ROS formation by fucoxanthin leading 

to apoptosis. There was an increase in H2O2 and O2
- 

production due to treatment with fucoxanthin and the 

accumulation of cells containing sub-G1 DNA content 

(indicating cessation of the cell cycle in stage G1). In 

co-treatment with the commercial antioxidant NAC 

(N-acetylcysteine), the number of apoptotic bodies and 

cell DNA fragmentation decreased, which correlated 

the apoptotic effect fucoxanthin with the resulting ROS. 

Thus, they concluded that fucoxanthin’s cytotoxic effect 

through ROSformation triggered apoptosis in HL-60 

cells(12). Several studies show fucoxanthin’s anticancer 

activities in table 1. 

Table 1. Effect of fucoidan, phloroglucinol, and fucoxanthin onapoptosis 

Bioactive Compound Method Dosage Sample Result Mechanism Ref.

Fucoidan

In vitro
6.25, 12.5, and 25 µg/mL 

for 48 hours
MDA-MB-231 cell

Increase apoptosis 
process

Inhibit PI3K pathway (13)

In vivo
200 and 400 mg/kg.bw for 

16 weeks
Sprague Dawley mice 
induced breast cancer

In vitro 0.8mg/mL for 48 hours Melanoma B16 cell
Regulate apoptosis protein 

expression and increase 
ROS production

(14)

In vivo
200 and 400 mg/kg.bw for 

3 days

Sprague Dawley mice 
injected MCF-7 breast 

cancer cells

Modulate E-cadherin 
expression

(3)

In vitro
50 and 150 µg/mL for 24 

hours
MCF-7 cell Activate caspase-8 (15)

In vivo
500 and 1000 mg/kg.bw 

for 24 hours
HCC SMMC-7721 cell

Increase ROS production 
and activate caspase 3 and 9

(5)
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Phloroglucinol

In vitro 10 and 30 µM for 48 hours MCF-7 cell

Increase apoptosis 
process

Regulate apoptosis protein 
expression and activate 

caspase 3 and 9
(16)

In vivo 25mg/kg.bw for 3 days

BALB / C mice 
injected breast cancer 

cells BT549 and MDA-
MB231

Inhibit RAS signaling 
pathway

(4)

Fucoxanthin

In vitro 10 µM for 24 hours
MDA-MB-231 and 

MCF-7 cell

Increase apoptosis 
process

Regulate apoptosis protein 
expression and activate 

caspase pathway
(17)

In vivo 200mg/kg.bw for 28 days
BALB / C mice 

injected Glioma U87 
and U251 cell

Regulate apoptosis protein 
expression and inhibit PI3K/

AKT/m-TOR and p38 (18)

In vitro 25 and 50 µM for 24 hours
Glioma U87 and U251 

cell
Regulate apoptosis protein 

expression

Role of oxidative stress on apoptosis

Oxidative stress refers to an imbalance between 

prooxidant and antioxidant factors controlled by many 

components; this imbalance can cause cell damage. ROS 

plays a vital role in oxidative stress and is produced 

as a byproduct of cellular metabolism, particularly 

in mitochondria. Once accumulated, ROS can attack 

cellular proteins, DNA, and lipids, leading to a state 

of oxidative stress. ROS contributes to several human 

diseases, including cardiovascular, inflammatory and 
neurodegenerative diseases, and cancer. Increased 

levels of mitochondrial ROS are sufficient to induce 
apoptosis(8).

The polysaccharide extract of Sargassumwightii was 

given to MCF-7 and MDA-MB-231 breast cancer cells. 

Polysaccharides significantly reduce the growth of both 
breast cancer cells, depending on the dose. The inhibition 

of polysaccharide growth against MCF7 cells was 69% at 

500 μg / ml concentration. Furthermore, the inhibition rate 
of polysaccharide growth against MDA-MB-231 cells 

was 73% at 500 μg/ml concentration. The results showed 
polysaccharides induced apoptosis in breast cancer cells 

by increasing ROS formation, mitochondrial membrane 

division and nuclear destruction. Polysaccharides also 

increase caspase 3/9 activity, causing apoptosis in 

breast cancer cells. Based on this study, polysaccharides 

from Sargassumwightii can be candidates for further 

evaluation as anti-cancer agents for cancer in humans, 

particularly breast cancer(19).

Table 1. Effect of fucoidan, phloroglucinol, and fucoxanthin onapoptosis 

Previous studies have reported the potential 

of polysaccharides from Sargassumfusiforme to 

induce apoptosis in leukaemia, stomach, bladder, and 

breast cancer cells. This study aims to determine S. 

fusiforme polysaccharides’ effect on apoptosis and 

regulation of Human Erythroleukaemia (HEL) cells. 

The effect on HEL cell growth was detected by the Cell 

Counting Kit-8 (CCK-8) method, and apoptosis was 

detected by Hoechst staining. Cell cycle distribution 

and apoptosis were identified using flow cytometry. Cell 
cycle gene expression, p53, antiapoptosis gene, Bcl-xL 

and Bcl-2, and pro-apoptosis, Bax, Bad, and caspase-3 

genes, as well as the corresponding protein expression, 

were detected using qPCR (quantitative Polymerase 

Chain Reaction) and western blot. The results showed 

that it decreased the viability of HEL cells and induced 

apoptosis of HEL cells. The apoptosis induction 

mechanism was found to be related to the formation of 

ROS, which in turn can lead to DNA damage and cell 

death, associated with induction of cell cycle arrest in 

the G0 / G1 phase, and increased expression of apoptosis-

related genes and proteins(20). 

Role of PI3K pathway on apoptosis

The PI3K signaling pathway is the center of the 

intracellular signaling axis that integrates multiple 

signals to induce cancer cells’ growth and development. 

In general, the signaling path includes three main 

components consisting of PI3K, AKT and m-TOR. PI3K 
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is a kinase enzyme family that catalyzes PIP2 to form 

PIP3. PIP3 production promotes AKT phosphorylation 

as the primary regulator that can directly modulate 

several downstream targets, including the m-TOR and 

WNT / β-catenin pathways. AKT can regulate cancer cell 
proliferation, metabolism, apoptosis and angiogenesis. 

The m-TOR complex is activated by AKT and regulates 

several cell growth functions, including protein 

synthesis, cell survival, and autophagy inhibition. Recent 

data show that PI3K signaling is frequently activated in 

several malignancies in humans, including breast cancer 

and prolonged activation of PI3K signaling is associated 

with poor prognosis and resistance to chemotherapy(21).

Mutations in this signaling pathway are common 

in cancers, particularly in breast cancer. About 60% of 

tumours have genetic changes that cause hyperactivation 

of the PI3K / AKT / m-TOR pathway. Preclinical data 

from cell-based and genetic engineering studies (GEMs) 

have demonstrated that this mutation activates PI3K 

/ AKT / m-TOR signaling and is an oncogenic driver 

by promoting cell transformation, tumour initiation, 

development, and resistance to apoptosis(22). Cancer 

cells have developed strategies to avoid apoptosis, 

mutations in p53 and decreased expression of a molecule 

called caspase which is the crucial mediator and effector 

of apoptosis, disrupting external signaling and altering 

the balance between pro and anti-apoptotic molecules. 

Clinical studies in cancer have shown that targeting 

apoptosis is an effective strategy in fighting cancer. One 
strategy in targeting apoptosis is to target peripheral 

pathways effective in cell survival and apoptosis, such as 

PI3K-Akt-mTOR(23). Several studies in table 1 support 

this strategy. 

Conclusion 

Brown seaweed (Sargassum sp.) which contains 

fucoidan, phloroglucinol and fucoxanthin can increase 

the apoptosis process in breast cancer with several 

mechanisms, through regulating apoptotic protein, 

increasing proapoptotic protein and decreasing anti-

apoptotic protein, inducing oxidative stress (ROS) 

production and inhibiting the PI3K pathway. 
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literature review

Source of Funding – Nil 
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Abstract 

Objective: This study aims to reduce the concentration of sodium chloride using banana stem media with 
a thickness of 10 cm, 15 cm, and 20 cm. Method: This type of research is quasi-experimental research 
by conducting trials of hard water management using banana stem media with variations in the thickness 
of the media, namely 10 cm, 15 cm, and 20 cm by replicating 3 times. Sampling was carried out in rivers 
containing chloride levels in Makassar. The sampling method is using Grab Sample which is taken directly 
from a river flow which is classified as brackish water. The data analysis technique was carried out by using 
the ANOVA test. Result: The results obtained are banana stem media with a thickness of 10 cm can reduce 
levels of chloride (Cl) 2377, 69 mg/l, a thickness of 15 cm can reduce levels of chloride (Cl) 1772.27 mg/l, 
and a thickness of 20 cm can reduce levels of chloride (Cl) 1166.18 mg/l. Conclusion: The decrease in 
chloride levels in water is due to the presence of 4.60 grams of charcoal hydrate content in banana stems 
which functions to bind chloride levels in the water, besides that there is also a membrane in the banana 
stem in the form of cellulose which plays a role in binding chloride levels in water and also as an osmosing. 
Banana stalks can bind chloride levels. 
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Introduction 

Water is an aspect of necessities that are essential 

for all creatures living in this world. For humans, water 

is a source of energy, quenching thirst by drinking a few 

sips of water, so that at the same time the body becomes 

fresh and the energy in the body is awakened. 

You can imagine if you are thirsty and then you 

don’t have drinking water, people can suffocate. Clean 

water is a means to improve the health status of the 

community because it is used for drinking, washing 

clothes, and bathing. According to doctors and health 

experts, the human body needs a minimum of 2.5 liters 

of water per day. (1) 

Diarrhea disease is the main cause of death and 

illness in children in the world. Generally the result of 

contaminated water and food sources. More than 780 

million people worldwide lack access to clean drinking 

water and two and a half billion suffer from insufficient 
sanitation. Diarrhea due to infection is widespread in 

all developing countries. (2) This disease is the leading 

cause of death of more than 5 million children each 

year. Based on a symptom that occurs in coastal or 

mountainous areas where the water is brackish, like 

some areas in Papua, people use banana stalks to get 

fresh water to meet their drinking water needs. (3) The 

trick is to soak the banana stalks in brackish water for a 

while, then the soaked banana stalks are squeezed and 

filtered and then used as raw material for water to be 
processed into drinking water or for cooking rice. 

Meanwhile, in other areas that lack salt and brackish 

water, they also use banana leaves to get salt. (4) The 
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trick is to soak the dry/alkaline banana for some time in 

brackish water, then take the salt along the submerged 

banana stalk. It is indeed a symptom that needs to be 

studied more deeply through research to find a solution 
to help deal with the problem of lack of clean water for 

people with brackish water so that they can get clean 

water to fulfill their daily needs, for the sake of creating 
a healthy and prosperous society. One solution to the 

aforementioned problems is that it requires appropriate 

technology that is easy to do at low prices to process 

brackish water into fresh water and is suitable as raw 

material for clean water. 

The current technology that can be reached by the 

general public is the technology for purifying fresh 

water into clear water(5). Meanwhile, brackish water 

treatment technology(6) is very expensive. Therefore, 

on this occasion, community service was carried out 

to be introduced to the community so that it could be 

used to ease the community in water filtering. The use of 
banana stalks was chosen because they are easy to obtain 

and available in many areas both in coastal areas and 

in mountainous areas and the pseudo-stems that are cut 

down after taking the fruit cannot be used as something 

useful for the community. 

Based on the description above, we would like 

to research the ability of banana stems to reduce the 

concentration of sodium chloride in brackish water. 

This was intended to introduce to the public that banana 

stems can reduce the concentration of sodium chloride 

and hardness in brackish water. 

Method

The research design was used namely quasi-

experimental design by conducting trials of hard water 

management using banana stem media(7) with variations 

in the thickness of the media, namely 10 cm, 15 cm, and 

20 cm by replicating 3 times. In this study, the sample 

used was clean water from Makassar residents who had 

high levels of chloride. This research was conducted in 

a workshop of the Environmental Health Department 

of the Makassar Health Polytechnic. Sampling was 

conducted in Makassar City. 

The preparatory stage, including data collection, 

preparation of research proposals, and preliminary 

tests conducted in October-December 2019. The 

implementation stage includes research activities, 

research results seminars, results reports to be carried 

out in January-May 2020. The Independent Variable 

in this study was the process of filtering brackish water 
with Kepok banana leaves. The dependent variable, in 

this case, was the decrease in chloride (NaCl) levels. 

The population in this study was all well water in 

Makassar City. Samples in this study were part of the 

well water which contained sodium chloride (NaCl) in 

the water. The sampling method was using Grab Sample 

(a sample was taken directly from well water that was 

being monitored and this sample only describes the 

characteristics of water at the time of sampling) which 

was taken directly from well water which was classified 
as brackish water. 

Primary data were obtained from the results of 

examining water containing sodium chloride (NaCl) 

both before and after processing. Secondary data were 

obtained from the results of library searches in the form 

of books, articles, journals, previous research results, 

and the internet and other information media that were 

considered to have an interest in this research.

The analysis technique was carried out by using 

the ANOVA test from the observations obtained during 

the experiment and depicted in table form. The research 

results were accompanied by descriptions based on 

supporting theories. 

Results 

The result of this research detailed described in 

Table 1 – 5 below:  
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Table 1. Average Sodium Chloride Removal in Control

Parameter Control

Consentration Average (mg/l)

Allowance

Initial Sample Control

Nacl

1 2818.56 mg/l. 2818.31 mg/l. 0.25 mg/l.

2 2818.56 mg/l. 2686.9 mg/l. 131.66 mg/l.

3 2818.56 mg/l. 2627.61 mg/l. 190.95 mg/l.

Average 2818, 56 mg/l. 2710,94 mg/l. 107, 62 mg/l.

 

Table 2. Average Sodium Chloride Removal at 10cm Media Thickness 

Parameter
Media 

Thickness
Trial

Rata-Rata Konsentrasi (mg/l)

Allowance

Initial Sample Trial

NaCl

10 cm 1 2818.56 mg/l. 2360.3 mg/l. 458.26 mg/l.

10 cm 2 2818.56 mg/l. 2375.08 mg/l. 443.48 mg/l.

10 cm 3 2818.56 mg/l. 2397.69 mg/l. 420.87 mg/l.

Average 2818.56 mg/l. 2377, 69 mg/l. 440,87 mg/l.

   

Table 3. Average Sodium Chloride Removal at 15 cm Media Thickness

Parameter
Media 

Thickness 
Trial

Concentration Average (mg/l)

Allowance

Initial Sample Trial

NaCl

15 cm 1 2818.56 mg/l 1557.11 mg/l 1261.45 mg/l

15 cm 2 2818.56 mg/l 1847.83 mg/l 970.73 mg/l

15 cm 3 2818.56 mg/l 1911.89 mg/l 906.67 mg/l

Average 2818,56 mg/l 1772,27 mg/l 1046,28 mg/l
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Tabel 4. Average Sodium Chloride Removal at 2 0cm Media Thickness 

Parameter Thickness Trial

Concentration 
Average (mg/l)

Allowance

Initial Sample Trial

NaCl

20 cm 1 2818.56 mg/l 1024.93 mg/l 1793.63 mg/l

20 cm 2 2818.56 mg/l 1231.89 mg/l 1586.67 mg/l

20 cm 3 2818.56 mg/l 1241.74 mg/l 1576.82 mg/l

Average 2818, 56 mg/l 1166,18 mg/l 1652.37 mg/l

  

Tabel 5. Results of Analysis Using One Way Anova Test for Decreasing  NaCl Levels in Brackish Water 
Using Alkali Kapok Banana Stem

ANOVA

Sum of Squares df Mean Square F Sig.

Between Groups 7689622.865 4 1922405.716

237.851 0.000Within Groups 121235.675 15 8082.378

Total 7810858.540 19

 

Figure 1. Test Result Anova Multiple Comparison
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Discussion

The experiment has been carried out on decreasing 

the concentration of sodium chloride (NaCl) using 

alkaline kapok banana stems in brackish water. The 

study used alkaline kapok banana stems with a thickness 

variation of 10cm, 15cm, and 20cm. 

Decreased levels of NaCl in brackish water using 

kapok banana stem media with a thickness of 10 cm. 

After checking the NaCl levels, it can be seen that the 

decrease in NaCl levels in brackish water using kapok 

banana stem media with a thickness of 10 cm, each 

experiment, the decrease was not significant with an 
average allowance of 440,87mg/l. The results of the 

one-way ANOVA statistical test show the value of F 

(79.075) and the significance or probability (Sig) of 
(0.000). Because the significance value of 0.000 is less 
than 0.05, it can be concluded that the average of each 

treatment performed is “different” significantly. 

The decrease in chloride levels in water is due to 

the presence of 4.60 grams of charcoal hydrate content 

in banana stems which functions to bind chloride levels 

in the water, besides that there is also a membrane in 

the banana stem in the form of cellulose which plays a 

role in binding chloride levels in water and also as an 

osmosing, banana stalks can bind chloride levels. (8) 

Banana stems are composed of deep skin fibers 
connected by small cavities called spider webs. The 

spider’s nest is a square filled with a liquid in the form of 
a banana sap called cellulose. (9) Among the cobwebs are 

limited by a very thin layer that functions as a membrane 

in the osmosing to reduce the salts in the soil with water, 

so that the salt concentration of banana sap is low even 

though it grows in areas with brackish groundwater. 

Decreasing levels of NaCl in brackish water using 

kapok banana stem media with a thickness of 15 cm. 

After checking the NaCl levels, it can be seen that 

the decrease in NaCl levels in brackish water using 

kapok banana stem media with a thickness of 15 cm, 

the decrease not significant with an average allowance 
of 1046,28 mg/l. The results of the one-way ANOVA 

statistical test show the value of F (79.075) and the 

significance or probability (Sig) of (0.000). Because the 
significance value of 0.000 is less than 0.05, it can be 

concluded that the average of each treatment performed 

was “different” significantly. 

Banana stems have white fibers which are very 
strong so that no bleaching is required, and can be 

produced as thick as 20 gsm. The banana stem consists 

of 2 layers which can produce various products at once. 

The outer layer has a rugged structure, high wet strength, 

barrier properties, and is not flammable. The inner layer 
has the same properties but has a finer fiber structure. (10)

Mechanical properties of banana stem fiber have 
a density of 1.35 gr/cm3, cellulose content is 63-64%, 

hemicellulose (20%), lignin content 5 %, the average 

tensile strength is 600 Mpa, the average tensile modulus 

is 17.85 Gpa and the length increase is 3.36%. (11) 

Banana fiber diameter is 5.8 μm, while the length of the 
fiber is about 30.92- 40.92 cm. 

Decreased levels of NaCl in brackish water using 

kapok banana stem media with a thickness of 20 cm. 

After checking the NaCl levels, it can be seen that 

the decrease in NaCl levels in brackish water using 

kapok banana stem media with a thickness of 20 cm, 

each experiment, the decrease is not significant with 
an average allowance of 594.59 mg/l. The results of 

the one-way ANOVA statistical test show the value of 

F (79.075) and the significance or probability (Sig) of 
(0.000). Because the significance value of 0.000 is less 
than 0.05, it can be concluded that the average of each 

treatment performed is “different” significantly. 

The difference in decreasing the concentration 

of chloride (Cl) levels from various media thickness 

variations is due to the thicker the media used, the media 

(banana stem) which functions as a filter in this processing 
process will be more effective, the fibers contained in 
banana stems can withstand or reduce chloride levels in 

brackish water. The decrease in chloride levels in water 

is due to the presence of 4.60 grams of charcoal hydrate 

content in banana stems which functions to bind chloride 

levels in the water, besides that there is also a membrane 

in the banana stem in the form of cellulose which plays 

a role in binding chloride levels in water and also as an 

osmosing. banana stalks can bind chloride levels. 

From various variations in the thickness of the 

banana stem media used, it is known that the average 
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reduction in chloride (Cl) levels in brackish water at a 

medium thickness of 20cm compared to media thickness 

of 10cm and 15cm, can be analyzed that the thicker the 

media used, the greater the reduction in levels. Chloride 

(Cl) occurs. 

The factor affecting the adsorption in reducing 

sodium chloride levels is the size of the media. The 

media size determines the surface area of the adsorbent. 

The more the adsorbent surface area, the more adsorbate 

is absorbed, so that the adsorption process can be more 

effective. The smaller the adsorbent diameter, the 

larger the surface area. The total adsorption capacity 

of an adsorbate depends on the total surface area of 

the adsorbent. The adsorption process depends on the 

number of collisions that occur between the adsorbate 

and adsorbent particles. 

The effective collision between the particles will 

increase as the surface area increases. So, the larger the 

adsorbent surface area, the greater the adsorption. The 

smaller the particle size, the longer the contact time. The 

time to reach an equilibrium state in the metal absorption 

process by the adsorbent ranges from a few minutes to 

several hours. (12) 

Conclusion 

Based on the research that has been conducted, 

the researchers concluded that the use of kapok banana 

stems as a medium in brackish water treatment can 

reduce levels of chloride (Cl). Banana stem media with 

a thickness of 10 cm can reduce levels of chloride (Cl) 

2377.69 mg/l with a percentage reduction of 22.3%. 

Banana stem media with a thickness of 15cm can reduce 

levels of chloride (Cl) 1772.27 mg/l with a percentage 

reduction of 37%. Banana stem media with a thickness 

of 20 cm can reduce levels of chloride (Cl) 1166.18 mg/l 

with a percentage reduction of 50%. 

Suggestion for future research to use a varied 

medium with a simple filtering method to produce better 
quality water. For the community, especially coastal 

communities who have dug wells with high levels 

of chloride (Cl), this method is an option to improve 

the quality of clean water that contains high levels 

of chloride (Cl). For the sodium chloride content in 

brackish water to meet the requirements, a combination 

of filtering should be carried out using natural zeolite 
media, pumice stone, and banana stem alkalis which can 

absorb sodium chloride levels in brackish water. 
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Abstract

Objective: This study aims to investigate the effect of alprazolam administration on sperm viability of mice 
(Mus musculus) strain Balb/C following CUMSfor 53 days. Method: This study used a true experimental 
design through randomization. Control group kept undisturbed without treatment and therapy throughout 60 
days. K1 and K2 were exposed to a 53 day period of CUMS along with 7-day pretreatment adaptation. K2 
was adapted for a week, stressed for 53 days along with cotreatment of alprazolam (4 mg/kg BW). Results: 
K1 and K2 showed insignificant improvement of sperm viability (p > 0.05).Meanwhile, K0 and K1 showed 
significant value compared to K2 (p<0.05). K2 showed little increase of sperm viability in CUMS group 
along with subsequent treatment of alprazolam. Conclusion: Overall, the results indicate an insignificant 
effect of alprazolam on sperm viability of CUMS-induced mice. 
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Introduction

Psychological stress like anxiety can be defined 
as an uncomfortable emotional experience due to the 

biochemical and psychological stress and behaviour. 

In dealing with stress, benzodiazepine drugs are 

often prescribed for hypnotic, sedative and anxiolytic 

symptoms at all ages in health services. As one of 

benzodiazepine group, alprazolam is ranked as 13th 

place among drugs that are commonly sold in 2012(1)

(2). Alprazolam is prescribed to treat panic disorder and 

anxiety. Further consumption in Indonesia during 2010-

2013 increases with the average rate around 0.56 of 

Define Daily Doses for Statistical Pusposes (S-DDD)
(3). One of the factors contributing into the increased 

consumption of drug is the pharmacological profile. On 
a pharmacodynamic property, alprazolam is more potent 

than that of diazepam with 1 mg of alprazolam relatively 

equivalent to 10 mg of diazepam(4). Additionally, it 

is well absorbed and metabolized extensively into 

the whole body after oral administration(5).Thus, the 

pharmacological profile increases the prolonged drug 
use.

Few studies show that longer term use of 

alprazolam causes withdrawal syndrome, tolerance, and 

dependence(6). Longer term use of alprazolam eventually 

disrupts the mechanism of chronic stress due to the 

activation of sympathetic adrenal system, hypothalamic-

pituitary-gonadal (HPG) axis, dan hypothalamic pituitary 

adrenal (HPA) axis. Furthermore, alprazolam can lead to 

side effects on the testes of mice. Studies showed that 

injection of alprazolam in mice possess a deleterious 

effect on structural histopathology in the testes and 

infertility.Infertility is evident on late spermatids with the 

head deformities(7). Also, administration of alprazolam 

limits the intratesticular vascularization effecting on 

sperm evaluation(8).

Chronic unpredictable mild stress (CUMS) has 

been used in the animal setting because it can potentially 

DOI Number: 10.37506/ijfmt.v15i3.15805
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stimulate depression(9). Given the roles of HPA axis 

and HPG axis in the production of sperm under chronic 

stress conditions, the viable sperm quality in mice was 

evaluated in CUMS-induced mice in this present study.

Despite the scant research about alprazolam effect 

on male fertility, the chronic use of alprazolam still 

remains extensive. This present study was designed to 

investigate the effect of alprazolam administration on 

the sperm viability in CUMS-induced mice. 

Materials and Method

Experimental Animals:

Thirty-three healthy male mice (Mus musculus) 

Balb/C, aged 6-8 week (25-30 gram) were used in 

this study and housed in animal laboratory, Faculty of 

Science and Technology, Universitas Airlangga under 

controlled conditions. Mice were acclimated for 7 days 

in prior to actual experiments. Each group consisting 

of 11 mice was obtained through randomization. Mice 

were maintained under a 12 hour light/dark cycle with 

40-70% of relative humidity and housed per cage (40 cm 

length x 30 cm width x 18 cm height)with a close fitting 
wire, tap water and foods. The experiment protocols in 

this study have been approved by Ethical Eligibility and 

Research Committee (No. 296/EC/FKUA/2019, Faculty 

of Medicine, Universitas Airlangga). 

Table1. Time length of stressors in CUMS protocol for 53 days(10),(11)

Types of Stressors Description Time

Bath
The cage is not provided with mat base and 

the water is poured into the cage with normal 
temperature of ± 2 cm

30 minutes – 1 hour

Damp beeding The mat is placed in the wet cage 2.5 hours – 3 hours

No beeding
The cage is not provided with mat base to 

expose the mice on the plastic as a base of the 
cage

3.5 hours

Beeding change
Bed cages is replaced with the reused bedding 

from other species object such as rat 
Change per 15 – 30 minutes for 

1.5 hours – 3 hours 

Cage tilt
The cages with no base aretilted at an angle of 
45 degrees in the hope that the mice gather in 

the cage corner.
1 hour – 2.5 hours

Altered light cycle
Exposure to a 5 watt light, then continous 

alteration on and off.
Altered per 15 minutes during 1 

hour – 3 hours

Social stress

Mice are transferred to the cages of other 
mice in order to expose the mice on the new 

environment and leave the mice alone without 
any social interaction 

30 minutes – 60 minutes
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Table 2. Type of interventions in CUMS protocol(10),(11)

Monday Tuesday Wednesday Thursday Friday

Cagetilt

(2.5 h)

No bedding

(3.5 h)

Cagetilt

(2.5 h)

Bathing

(1 hour)

No bedding

(2 h)

Dampbedding

(2.5 h)

Socialstress

(2 h)

Bathing

(30 min)

Beddingchanges

(every 30 
minutesfor 3 hours)

Dampbedding

(2 h)

Bathing

(30 min)

Dampbedding

(2,5 h)

Dampbedding

(3 h)

Socialstress

(30 min)

Cagetilt

(1 h)

Socialstress

(1.5 hour)

Light/dark

(every 15 minutes carried out 
simultaneouslywithdampbedding)

Light/dark

(1 hour and carried 
out simultaneously 
withdampbedding)

Light/dark

(3 hours and carried 
out simultaneously 
withsocialstress)

Light/dark

(2 hours and 
simultaneously 

carried out 
withBathing)

Socialstress

(1 hour)
Bathing (2 h)

CUMS Procedure:

The experimental group (K1, K2) were exposed to 

various stressors of CUMS model for 53 days according 

to the protocols described by Zhu et al. and de Andrade 

et al.,(11),(10)with some minor modifications.The stress 
groups were subdivided into 4 groups (K1-1; K1-2; K2-

1; K2-2). Each stress protocols wasdone for 7 hours (8 

a.m. to 3 p.m.) at one time per day to prevent the mice 

from adapting. 

Preparation of alprazolam:

Alprazolam was obtained as tablets in maximum 

dose (4 mg/kg BW). The applied dose of alprazolam 

was prepared by diluting the drugs in distilled water 

to 0.025 mg/kg/daily (equivalent to the therapeutic 

dose calculation for humans by Nair and Jacob)(12).

Alprazolam was suspended with 2% sodium CMC. 

Suspension of the mixture (0.1 ml) wasadministered 

to CUMS-induced mice through oral gavage. Control 

group was administered withdistilled water. 

Viability Test:

To determine whether spermatozoa was alive or 

dead, observation was conducted by mixing one drop of 

fresh semen with HE 0.5% on an object glass with cover 

glass.Each mean of alive or dead sperm with absorption 

of eosin was observed and compared. 

Statistical Analysis

The data results were statistically assessed using 

one way ANOVA, Lavene’s test and Least Significant 
Difference (LSD) Post Hoc test. Statistical analysis 

was constructed using SPSS 25. Data distribution with 

p-value <0.05 was considered statistically normal. 

Results

Based on the statistical findings, tests of alprazolam 
effect on CUMS-induced group for the period of 

CUMS (day 7 to day 21) showed no significant effect 
of alprazolam among K0, K1 and K2 groups. To assess 

data distribution, Saphiro Wilk test was used. It resulted 

in normal distribution with the value of p> 0.05. The 

data homogeneity and variance, Lavene’s test, One Way 

Anova, and LSD Post Hoc test were used. The data was 

homogeneous with p> 0.05. Out of 33 samples, the table 

showed there was a significant difference in between K0, 
K1, and K2 with p = 0.971 (p > 0.05) using One Way 
AnovaLavene’s test. The LSD Post Hoc test was then 

performed to determine significant differences among 
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groups.The statistical data analysisshowed that K0 was 75.09% higher than K1 and K2 groups (Table 3). As a result, 

no significant difference was seen in the sperm viability data at 65.73% and 65.91%.  

Table 3. Mean, Distribution, and variance of sperm viability data

Sample groups Mean SD Minimum Maximum
Normality

(Sapphiro-Wilk)

K0 

(control group)
75.09 5.873 65 84 0.772

K1

(CUMS-induced 
group)

65.73 6.498 54 74 0.325

K2

( CUMS + alprazolam 
treated group)

65.91 6.818 57 80 0.527

Table 4. Variance of sperm viability data using One Way Anova

P value Result

Control, CUMS-induced, CUMS + 
alprazolam treated groups

0.971 Significant

Table 5. Results of difference in sperm viability among groups (K0, K1, and K2)

K1(CUMS-induced group) K2(CUMS + alprazolam group)

K0 (control group) 0.002 0.002

K1(CUMS-induced group) - 0.947

Discussion

Stress disrupts the hormonal regulatory system 

through HPG axis pathway as a major influence on 
infertility. Our current study showed that 53 days 

exposure to CUMS is sufficient to induce significant 
chronic stress and decrease the mean of sperm viability. 

Intermittent chronic stress, heat stress, obesity, and social 

defeat stress have been shown to have a suppressive 

effect onspermatogenesis(13–16).However,after 42 

days of alprazolam administration (5 mg/kg BW) and 

exposure to stressors,the chronic moderate stress-

induced mice were observed. It has been found to elicit 

a neutralizing response against the damaging effects of 

moderate chronic stress, restore antioxidant balance and 

reduce serum cortisol(17).

This current study also correlates with the study 

using 8 different stressors for 6 weeks, showing an 

increase in cycle cell arrest of spermatogonia and 

apoptosis of spermatid cells. There was also an increase 

of glucocorticoid expression in spermatogonia and 

spermatocytes due to the feedback mechanism of the 

HPA and HPG axis pathways(18). The germ cells in the 

testes are particularly susceptible to ROS because of 

thehigh levels of polyunsaturated fatty acids and low 

antioxidant capacity(19–21). 

It is evident that ROS levels result in the formation 

of abnormal sperm morphology. ROS as a signal has the 
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potential to induce apoptosis (22,23). The capacitation, 

acrosome reactions and binding of spermatozoa to zona 

pellucida can take place at low levels of ROS. The 

processes would not occur when the production of ROS 

exceeds normal limits, resulting in infertility. The male 

infertility is manifested in decreased sperm quality such 

as motility, viability, and defects in spermatozoa-oocyte 

fusion (24,25).

Sperm viability is associated with the intact plasma 

membrane due to its interaction between spermatozoa 

and oocyte(26). Aside from that, this current study is in 

line with the previous study that observed the decreased 

sperm quality in diazepam-treated mice with various 

doses (2 mg/kg BW; 5 mg/kg BW;10 mg/kg BW) for 

8 weeks(27). In diazepam-treated mice (5 mg/kg BW), 

the significant decreased sperm was heightened as a 
consequence of antioxidant imbalance and lower level 

of testosterone. 

To assessthe drug toxicity, the morphology of 

spermatozoa can be an important aspect of consideration. 

Low testosterone levels disturb the differentiationof 

spermatids after spermiogenesis(28–30). Meanwhile, 

oral administration of fluoxetine in CUMS-induced 
mice resulted in a decrease of sperm concentration, 

sperm motility and an increased number of abnormal 

spermatozoa(31). Administration of fluoxetine (200 mg/
kg) in male rats for 60 days resulted in a significant 
decrease in spermatogenesis, levels of FSH,the weight 

of testes, epididymises, ventral prostrate and seminal 

vesicle(32). Other clinical study proved the effect of 

paroxetine administration in 35 healthy male volunteers 

for 5 weeks. The results showed that there was an increase 

in abnormal DNA fragmentation considerably(33).

On the other hand, oral administration of alprazolam 

(0.5 mg/kgBW, 1.5mg/kgBW, 4.5 mg/kgBW) in 

mice for 3 months causedgradual decrease in serum 

testosterone, significantly at a dose of 4.5 mg/kg BW(7).

Corresponding to the previous studies, the dosage (4 mg/

kg body weight) in this study was relatively maximum 

in humans.

Nevertheless, another study found out that 

alprazolamexerts a therapeutic effecton a 6-hour trial of 

acute immobilization stress-induced mice(34). Because of 

HPA axis pathway activation, it has an impact on several 

biological effects either at the central or peripheral 

levels. In this case, pretreatment with alprazolam (0.25 

and 0.5 mg/kg/ BW)elicits a reversible effect of anxiety, 

analgesia, and impaired locomotor activity. It was 

effective to produce neuroprotective effects(34). Positive 

effects in chronic moderate stress-induced mice within 

21 days wereagainst the damaging outcomes of moderate 

chronic stress, antioxidant balance restoration, and 

serum cortisol reduction after treated with alprazolam 

(5 mg/kg/ BW)(17). On the contrary, K2 group in this 

current studyhad a progressive build-up of oxidative 

stress due to CUMS.

In fact, the present study in K2 group at the same 

dose (4 mg / kg BW) as in human doses has not been 

shown to be able to suppress viable sperm levels by 

<50%. The standard cut-off value for human semen 

viability should be at least 58% of alive sperm(35).Semen 

that contains alive sperm below 50% is identified as 
abnormal when observed and assessed.The alprazolam 

administration at maximum dose does not reflect that 
it should be considered as toxic.It is interesting to 

point that a change of antioxidant capacity was also 

observed in rats exposed to immobilization, cold and 

water immersion for 21 days(36,37). Exposure to chronic 

stress for 40 days which increases lipid peroxidationand 

protein oxidation in the cortex areamay also explain why 

alprazolam does not improve the sperm quality(38,39). 

Conclusion

Our findings suggest that alprazolam administration 
decreases sperm viability of CUMS-induced mice (Mus 

musculus). Further studies are necessary to investigate 

about the effect of alprazolam with various doses on 

sperm quality of mice(Mus musculus) following CUMS. 
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Abstract 

People with a level II leprosy disability have limited functions in society. In Nagan Raya District, there is 
a 41% leprosy endemic area with a 5% level II disability rate. The goal of this research was to prove the 
relationships of traditional medication, stigma, and leper’s family support to level II leprosy disability. This 
research used mixedmethodsand a case-control design with 84 respondents42 case respondents (level II 
leprosy disability) and 42 control respondents (level 0 leprosy disability)chosen by consecutive sampling 
under some inclusion and exclusion criteria. Data collection used the in-depth interview method. This study 
used bivariate data analysis with the chi-square test and multivariate data analysis with the logistic regression 
test and the Miles and Huberman’s model. The results of the chi-square analysis indicated that traditional 
medication had p value=0.014 (OR: 2.3; 95% CI: 0.2–7.7), stigma p=0.04 (OR:3.6;95% CI: 1.5–8.9), and 
family’s support p=0.192 (OR:2.0; 95% CI: 0.7–5.8). The results of the logistic regression analysis showed 
that stigma was a risk factor for leprosy level II disability with p value=0.006, (OR=4.9; 95% CI: 1.6–
15.1) and probability of 99.96%. Based on the interview results, lepers were feeling uncomfortable with the 
society’s not acceptingthem in a good way. This was especially the case with khanduri(feast) when it came 
down to food in that the society assumed lepers would transmit the infectious, disgusting disease. The Nagan 
Raya District Health Office is expected to encourage the societyto accept lepers and provide information 
regarding the process of leprosy transmission so as to appease the community’s fearand to prevent further 
disability. 

Keywords: disability, family’s support, leprosy, level II, mix methode, stigma, traditional medication. 
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Introduction

Level II disability has become a significant problem 
for lepers, almost all of whomexperience limitations in 

their function within the society and work environment 

due to rejection and stigma. (1) (2) 

The disability of leprosy is characterized by 

peripheral nerve damage during the leprosy reaction 

(sensory, motor, and autonomic). (3)Anesthetics and 

anatomical abnormalities in the hands and feet are 

often found in this condition. This disability is also 

characterized by corneal anesthesia, lagophthalmos, 

and severe visual disturbances. (4) Leprosy disability 

due to peripheral nerve damage occursin several stages. 

The first one is the stage of involvement where nerve 
thickening and anesthesia or muscle weakness occur. 

Then, there is the stage of damage when nerve damage 

and dysfunction occur, and muscle weakness shows that 

the nerve has been damaged or has experienced paralysis. 

The last one is the stage of destruction when the nerve 

has been permanently and completely damaged. (5) 

DOI Number: 10.37506/ijfmt.v15i3.15806
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The disability of a patient’s organs makes the 

patient psychologically, socially, and economically 

disturbed. The prevalence of leprosy in 2014 was 0.79 

of 10,000 population. The level II disability rate in 2013 

was 6.82 and in 2014 6.33 of 1,000,000 populations. 

The level II disability rate in Aceh Province in 2014 was 

1.4 of 100,000 population,(7)while in 2015, Nagan Raya 

Regency had a 41% leprosy endemic area with 64 cases 

of level II leprosy disability. (8) 

Leprosy defects occur through direct infiltration of 
Mycobacterium lepraeinto the peripheral nerve fibers 
in the eyes, feet, and hands, with leprosy reactions due 

to the cellular immune’s great responses in the form of 

changes in the skin and nerve inflammation. The skin 
generally increases active lesions or raises new lesions 

that result in an inflammatory response in the affected 
skin and nerve region. The inflammation of the nerve 
tissue could cause damage and disability. The delay 

in the early discovery of patients and in the treatment 

would increase the risk of leprosy disability. (6) 

Late diagnosis could generate significant physical 
disability. The damage is not limited to physical 

inability;it also creates a negative image that leads to 

discrimination and social stigma toward individuals and 

families. (9) The main risk factor for leprosy disability is 

being late in providing appropriate care. Some other risk 

factors are multiple nerve thickening, leprosy type (PB 

or MB), and age. (10) 

The results of prior related research conducted in 

Brazil stated that nerve thickening, age <15 years, MB 

leprosy type, and low education with ORs 8.4, 7.0, 5.7, 

and 5.6, respectively,became risk factors for leprosy 

disability. Related research was also conducted in 

Indonesia,which investigated the risk factors for level 

2 disability. The results of this study showed that type 

of leprosy (OR = 5.9), leprosy reaction (OR = 9.4), 
regularity of treatment (OR = 0.1), and age (OR = 6.4) 
acted as risk factors for disability of level II leprosy. (11) 

(12) 

Another related research study is entitled “The 

Effectiveness of Traditional Healers in Program to 

Control Leprosy in Nagan Raya District in Aceh.” The 

results of the study showed that there was a significant 

difference in knowledge about leprosy between EG 

(experimental group—tabibs after training and provision 

of a pocketbook) and CG (control group—tabibswho did 

not get any training nor pocketbook). After the training, 

there were also significant differences in attitude toward 
leprosy and in the future role of tabibsin controling the 

spread of leprosy between the EG and the CG. (13) 

The objective of this study was to demonstrate risk 

factors of traditional treatment, stigma, and lack of leper’s 

family supportfor the occurrence of level II leprosy 

disability. Various programs have been carried out for 

leprosy control, such as,multidrug therapy (MDT) and 

BCG vaccination; however, the disability rate remains 

high. There are also some other risk variables that 

have not been studied in Nagan Raya District, such as, 

individual characteristics and the existence of traditional 

leprosy treatment. Therefore, the researchers sought 

to know the various risk factors for level II leprosy 

disability in Nagan Raya District, Aceh Province. 

Literature Review

Leprosy is a chronic skin disease that attacks the 

outer nerve. Mycobacterium leprae, an acid-resistant 

bacterium, can cause this disease. In the worst condition, 

leprosy would spread to other organs such as the 

mucosa, kidneys, skin, testicles, and eyes if there is no 

proper treatment. This condition would cause physical 

limitations and dysfunction in family and society. (14) 

Disability is a term used to cover three aspects: 

impairment, activity limitation, and participation problem. 

(6)Leprosy disability is characterized by peripheral nerve 

damage when leprosy reaction occurs (sensory, motoric, 

and autonomic). (3)This disability is characterized 

byanesthetics and anatomical abnormalities in the 

hands and feet, as well ascornealanesthesia,lagoftalmos, 

and severe visual disturbances. Itcan be classified into 
primary and secondary disability. Primary disability 

is caused directly by disease activity, especially the 

damage due to the tissue response to Mycobacterium 

leprae. Meanwhile,secondary disability is mainly due to 

the damage to the sensory, motor, and autonomic nerves. 

(4) 

The World Health Organization (WHO) classifies 
leprosy disability into three levels by categorizing the 
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eyes, hands, and feet. An absence ofanesthesia and 

anatomical abnormalities characterizes level 0. Level 

I is marked by anesthesia, but with no anatomical 

abnormalities.There are alsoeyeabnormalities, but they 

are not visible;vision is slightly reduced. Then, level II 

is characterized by anatomical abnormalities. There is 

lagoftalmos in the eyes, and the vision is very disturbed. 

(4) 

Level II disability becomes a big problem for lepers, 

almost all of whomsuffer from function limitations in 

the society and work environment due to rejection and 

stigma. (1) (15) (2)Leprosy disability occurs through direct 

infiltration of Mycobacterium leprae to the peripheral 

nerve structures in the eyes, feet, and hands with 

leprosy reaction where sudden great cellular immune 

response exists in the form of skin changes and nerve 

inflammation. On the skin, lesions generally become 
more active or bring up new injuries resulting in an 

inflammatory response in the affected skin and nerve 
area. Inflammation of the nerve tissue can cause damage 
and disability. (6)  

Methods

This study used mixedmethodsand a case-control 

design.In this study, the risk factors were studied 

retrospectively in the case group (level II leprosy 

sufferers) and the control group (level 0 disabled 

persons) in Nagan Raya District in July–August 2017. 

The population of this study was level II sufferers 

and level 0 (non-disabled) people affected by leprosy 

recorded at the Nagan Raya District Health Office until 
May 2017, from whom a sample was extracted under 

some inclusion and exclusion criteria. Sampling was 

conducted by a non-probability sampling method using 

consecutive sampling, whereby case groups and control 

groups were sampled based on a sequence of secondary 

data, starting from the latest data to the required number 

of sample units. 

The sample of this research was composed of 84 

items: the first 42 in the case group and the next 42 in 
the comparative group. The sample was obtained from a 

sample size calculation by considering the odds ratio of 

previous research results. 

In this study, various risk factors for level II leprosy 

disability were described by several variables, namely, 

traditional medicine, stigma, and lack of family support. 

This study used bivariate data analysis with a chi-

square test to analyze all of the variables researched 

and multivariate data analysis with logistic regression 

analysis aided by a computer program.

Then, the results of the independent interview 

were analyzed by Miles and Huberman’s model in 

three stages, namely, data reduction, data display, and 

conclusion drawing/verification. 

Results and Discussion

Table 1: Respondents’ Characteristic Distribution

Respondents’ Characteristics

Level II Disability Level 0 Disability

n = 42 (%) n = 42 (%)

Age

- 1–25 years old

- 26–45 years old

- > 46 years old

6

23

13

14.3

54.8

31.0

19

16

7

45.2

38.1

16.7

Gender

- Male

- Female

27

15

64.3

35.7

25

17

59.5

40.5
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Level of Education

- Not attending school

- Elementary school/ equivalent 
graduate

- Junior high school/equivalent 
graduate 

- Senior high school/equivalent 
graduate

- University graduate

7 

10 

7 

12

6

16.7 

23.8 

16.7 

28.6

14.3

5 

4 

3 

24

6

11.9 

9.5 

7.1 

57.1

14.2

Occupation

- Unemployed

- Civil/Military service

- Entrepreneurship

- Farming

8

1

8

25

19.0

2.4

19.0

59.5

17

1

9

15

40.5

2.4

21.4

35.7

Marital Status

- Single

- Married

19

23

45.2

54.8

16

26

38.1

61.9

Table 1 shows a description of the determinant variables of the study: in the level II disability category, 54.8% of 

the respondents were 25–46 years old, 64.3% were male, 28.6% were of a high school education level, 59.5% were 

engaged in farming professions, and 54.8% were of a married status. 

Bivariate analysis was intended to figure out theodds ratios (OR) of the risk factors (independent variables) for 
level II leprosy disability (dependent variable); it was conducted at a significance level of 95%. The distribution of 
the risk factors for level II leprosy disability can be seen in complete in the following table: 

Table 2: Odds Ratiosof the Case and Control Groupsof Level II Leprosy Disability

Variable OR 95% CI p

Low education level 3.3 1.3–8.2 0.008

Type of work 2.4 1.0–5.9 0.046

Lack of family support 2.0 0.7–5.8 0.192

Traditional treatment 3.1 1.2–7.7 0.014

Leprosy stigma 3.6 1.5–8.9 0.004

Cont... Table 1: Respondents’ Characteristic Distribution

Table 2 shows the variables that were statistically 

related to level II leprosy disability: education level, 

type of work, traditional treatment, and leprosy stigma. 

The variables that became candidates for the logistic 

regression test were those that in the bivariate analysis 

had p-values<0.25, including level of education, type 

of work, traditional treatment, and leprosy stigma. 

The results of the multivariate analysis showed that 

there were two independent variables that proved to 

be statistically risky, namely, low education level and 

leprosy stigma. The results of the multivariate analysis 

can be seen in the following table:  
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Table 3: Results of Logistic Regression Analysis of Level II Leprosy Disability Risk Factors 

Variables OR 95% CI p

Low education level 3.4 1.1–10.9 0.038

Leprosy stigma 4.9 1.6–15.1 0.006

Table 3 indicates that out of the five variables 
simultaneouslyanalyzed, two variables were proven to 

be risk factors for level II leprosy disability. The results 

of the multivariate analysis showed that low education 

level posed 3.4 times the risk posed by higher education 

level,and leprosy stigma posed 4.9 times the risk posed 

by an absence of leprosy stigma,for level II leprosy 

disability. 

Level of education was related to lepers’ act of 

treatment seeking. Patients with low education levels 

tend to be slow in seeking treatment and in diagnosing 

the disease. This issue could lead to the exacerbation of 

their disability. Several studies have found that level of 

education was related to leprosy disability. Low level of 

education could affect lepers’ not treating the leprosy-

related wounds, causing the worsening ofthe condition 

of the disability. (16) 

The results of the multivariate analysis showed that 

low education level posed 3.4 times the risk of higher 

education level for the occurrence of level II disability 

with p = 0.038 and OR = 3.4 (95% CI: 1.1–10.9). This 
research’s resultsare in line with those of previous 

research on leprosy disability: the roles of impairment, 

activity, social participation, stigma, and discrimination 

in Indonesia yielded lower results, with lower education 

levels being associated with leprosy disability, p = 
0.001. (9) 

Stigma is a “sign” marked by community on 

someone. Stigmatized people behave as if they are in 

an embarrassing or tainted name. (17)Self-stigmatization 

of lepers is very real. People with leprosy can be 

ashamed, maybe because of their attitude and disability. 

This attitude could isolate them from society. Thus, 

the opinion that leprosy is disgusting, shameful, and 

requiring covering up will be a real stigma for sufferers. 

(18) 

The results of the multivariate analysis further 

showed that leprosy stigma posed 4.9 times the risk posed 

by an absence of stigma for level II leprosy disability 

with p = 0.006 and OR = 4.9 (95% CI: 1.6–15.1). To 
avoid the effects of stigmatization, lepers made various 

efforts to prevent others from learning or knowing about 

their illness, including hiding their illness effectively 

and preventing self-disclosure to the community, family, 

and friends. (9) 

Stigma is something which brings disgrace and shame 

to someone and makes him/her feel inferior, embarrassed, 

and afraid of something. Self-stigmatization of lepers is 

very real. People with leprosy can be ashamed, maybe 

because of their disability, and this attitude can isolate 

them from society. Thus, the opinion that leprosy is 

disgusting, shameful, and requiring covering up will 

be a real stigma to patients. Sufferers would experience 

difficulty in interacting. They would isolate themselves, 
and this attitude will become permanent. (19) 

Stigmatization could cause the society/other people 

to change their perceptions of and behaviors toward 

individuals who are stigmatized, and generally, cause 

those who are stigmatized to change their perceptions 

about themselves and make them define themselves as 
deviant individuals. (17) 

This research is in line with previous qualitative 

research on the factors underlying patients’ perceptions 

of the stigma of leprosy. Leprosy sufferers perceived 

that the community around their residence and friends 

did not know that they were experiencing leprosy. 

The sufferers assumed that their neighbors and friends 

thought that they suffered other disabilities such as 

diabetes, neurological diseases, or allergic diseases from 

taking wrong medications. Their perception related 
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to self-limiting attitudes was that covering up their 

disability was an action to overcome stigma. (17) 

In-depth Interview:

1st Respondent

(58 years old)

““People treat me normally, but I feel uncomfortable 

to blend with the people. If there is a religious event that 

serves food, I rarely partake in eating, and if there is an 

event that requires me to give food, I will not do so. I am 

afraid that people will feel disgusted to eat food from my 

family. When praying together, I always stand up at the 

end of the line, so I would not touch other people.”

2nd Respondent

(65 years old)

“I do not blend with people again. I am ashamed of 

this disease. People are disgusted by me. I only visit a 

particular neighbour.”

3rd Respondent

(51 years old)

“I do not have a wife, but I have a younger sister 

and an older brother. However, they ignore me. They 

are busy with their activities and families. Maybe they 

do not want to accept me. My mother passed away a 

long time ago, and my marriage was canceledbecause 

of my leprosy. Now I live alone. I work as a farmer and 

sell vegetables.”

4th Respondent

(19 years old)

“My mother and older sister are taking care of me. 

They do not avoid me because my disease is not severe 

yet. My doctor just suggested I consume medicines. My 

disease is just common. I feel itchy, and there are rashes 

and white patches on my body.”

5th Respondent

(49 years old)

“I knew that this was leprosy when I got treatment 

from the doctor. The doctor said that this is leprosy. This 

verdict made me ashamed and caused me to stop the 

treatment. I feel ashamed to be called as a leper because I 

am an Imam. Another doctor said that I suffer a common 

skin disease.”

The limitation of this study is that it did not involve 

any bacteriological examination and monitoring on level 

1 disabled people.  

Conclusion

Based on the results of the study, it can be concluded 

that two variables were proven to be risk factors for level 

II leprosy disability, namely, low education level with p 

= 0.038 and OR = 3.4 (95% CI: 1.1–10.9) and leprosy 
stigma p = 0.006 and OR = 4.9, (95% CI: 1.6–15.1). 
The probability calculation results showed that the two 

variables that were proven to pose risks had a 99.96% 

chanceof causing level II leprosy disability. The Nagan 

Raya District Health Office is expected to supervise the 
risked population of low education levels and provide 

leprosy sufferers with an understanding to discourage 

a sense of inferiority in them and build an atmosphere 

in the familiesthat will prevent them from staying away 

from the community. Then, the community is expected 

not to isolate lepers, but embrace them to continue their 

integrity with the community to obtain information and 

proper health services. Further research was carried 

out with a bacteriological examination on level II and 

level I disability. The limitation of this study was that 

it did not carry out any bacteriological examination and 

monitoring on level 1 disabled people.  
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Abstract

Objective: the study aimed to evaluate the effectiveness of a nutritional instructional program on health-
related outcomes for hemodialysis patients through utilization of quality of life, and subjective global 
assessment in pretest; posttest1, posttest 2 and posttest 3.

Methodology: quasi-experimental design was conducted at Al-Najaf Al–Ashraf, Specialized Center for 
Kidney Diseases and Transplantation. The study has been carried out during the period 1st September 2019 
to 20th May 2020. The dietary instructions program constructed by researcher to measure the purpose of 
the study. The study sample of (76) patients referred for dialysis to the Specialized Center for Kidney 
Diseases and Transplantation. During the period of the study patients were selected through non-probability 
(purposively) and were randomly divided into two groups of (40) patients for study group and (36) patients 
for control group. The study group have been exposed to dietary instructional program by the researcher. 
The group that has not been exposed to dietary instructional program by the researcher are considered the 
control group. The measurement of effectiveness of dietary instructional program on patients undergoing 
hemodialysis through used of Quality-of-Life form and consisted of (5) main items. The subjective global 
assessment checklist questions and consisted of (6) items. Data was analyzed by using of descriptive data 
analysis (frequencies, percentages, mean, standard deviation, and graphical presentation) and by using of 
inferential analysis (chi-square, independent t-test, paired t-test, ANOVA test, and binominal test). 

Results: The results of the study demonstrated that there was non-significant difference between the 
study and control groups for quality-of-life score in pre dietary instructional program while; there was 
highly significant difference between the study and control groups for quality-of-life score in post dietary 
instructional program. The present study illustrated that there was non-significant difference between study 
and control groups in pretest at p-value (0.05), while there was highly significant difference in posttest (1,2, 
and 3) between study and control groups at p-value (0.05) regarding SGA.

Conclusions: The study concluded that implementation instructional session will demonstrating a positive 
change in nutritional status and dietary habits. Difference between the two groups is due to the effectiveness 
of the dietary instruction program that given to the patients in the study group and not given to the control 
group. 

Recommendation: The study recommended that establishing of educational center for the patients in the 
hospital provided by adequate related materials, medias, audio-visuals aids and booklet for educating all 
patients how to cope with their medical conditions, when giving information to patients and relatives, nurses 
have more choices to make information clear and easily understandable.

Keyword: Quality of life, Subjective global assessment, Hemodialysis, early adult, and health related 
outcomes.

Introduction

When chronic kidney disease reaches an advanced 

stage, dangerous levels of fluid, electrolytes and wastes 

can build up in the body. Chronic kidney disease 

may not become apparent until the kidney function is 

significantly impaired. Treatment for chronic kidney 

DOI Number: 10.37506/ijfmt.v15i3.15809
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disease focuses on slowing the progression of the kidney 

damage, usually by controlling the underlying cause. 

Chronic kidney disease can progress to end-stage kidney 

failure, which is fatal without artificial filtering (dialysis) 
or a kidney transplant. (1) Hemodialysis (HD) in an 

effective modality of treatment; however, management 

of patients maintained on dialysis is very difficult. 
Moreover, quality of life (QOL) among patients under 

treatment of HD is low, which affect their life style. (2) 

Hemodialysis can take a physical and emotional toll on 

patients, and most patients on hemodialysis describe 

poor quality of life. Patients on hemodialysis have worse 

health related quality of life (HRQoL) than patients with 

any other chronic illness including cancer and congestive 

heart failure. This poor quality of life can affect how 

well these patients manage their own health or their self-

care, and can ultimately lead to poor health outcomes. 

Despite this, there are no commonly used programs 

to improve quality of life or self-care for patients 

on hemodialysis. (3) Quality of life is defined by the 
World Health Organization (WHO) as “an individual’s 

perception of their position in life in the context of the 

culture and value system where they live, and in relation 

to their goals, expectations, standards, and concerns”. 

It is a comparison between patients’ expectations 

and reality. (4) The subjective global assessment scale 

(SGA) is thought to give a valid composite measure of 

nutritional status in ESRD patients; however, its value as 

a nutritional assessor depends on its mortality predictive 

capacity. By using (SGA), a recent study found a 

prevalence of protein energy wasting in 31% of adults 

with ESRD, including dialysis and non-dialysis patients.

(5) The American Society for Parenteral and Enteral 

Nutrition defines malnutrition as “an imbalance between 
nutrient requirement and intake resulting in cumulative 

deficits of energy, protein or micronutrients that may 
negatively affect growth, development and other relevant 

outcomes.(6) reported that nutrition plays an important 

role in hemodialysis patients’ outcomes. One of the 

strongest factors that impacts nutrition is socioeconomic 

status as evidenced by the large body of epidemiologic 

data showing that income and education are directly 

associated with diet quality. Apart from individual-

level markers of socioeconomic status such as income 

and education, contextual factors such as availability of 

and transportation to food outlets that provide healthy 

food options and the density of fast-food restaurants 

within particular regions markedly impact the ability of 

individuals to comply with nutrition. (7) stated that the 

intergrading previous knowledge with a specific focus 
on the unique aspect of protein balance and nutrition 

in CKD and ESRD. International guidelines encourage 

shared decision making between patients and clinicians 

for the type of dialysis, with an emphasis on a treatment 

that aligned to the patients’ lifestyle. (8)

Methodology

To achieve the aims of this study, this quasi-

experimental design was conducted on patients 

assigned to study and control groups is used to study 

the effectiveness of dietary instructional program on 

health-related outcomes for early adult hemodialysis 

patients at Al-Najaf Al–Ashraf, the study has been 

carried out during the period of 1st September 2019 to 

20th May 2020. The study was performed on 76 patients 

referred for dialysis to the Specialized Center for Kidney 

Diseases and Transplantation. During the period of the 

study patients were selected through non-probability 

(purposively) and were randomly divided into two 

groups of (40) patients for study group and (36) patients 

for control group. The study group have been exposed 

to dietary instructional program by the researcher. The 

group that has not been exposed to dietary instructional 

program by the researcher are considered the control 

group. The criteria for the selection of the study were 

(patients who undergoing hemodialysis at least one year, 

patients who agreed to participate in the study, patients 

able to communicate read and write, Adult (18-40) years 

and conscious patient, both sexes, and free from any 

psychiatric illness). The steps of the study: consisted 

of the following steps: (first step): the construction of 
dietary instructional program designed based on the 

results of patients’ needs assessment, information gained 

from reviewing that relative scientific literature, previous 
studies, and researcher experiences. The contents of the 

dietary instructional program were evaluated by experts 

in different field, second step the instrument construction, 
(part I): sociodemographic characteristics for patients 

undergoing hemodialysis which is comprised of (5) 

items including such as (age, gender, educational level, 

occupation, socioeconomic status). (Part II): clinical 
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characteristics for patients undergoing hemodialysis 

which composed (3) items including of (origin diseases, 

putting on special diet, and drugs compliance). (part III): 

the quality of life for patients undergoing hemodialysis 

(pre-posttests), this part is concerned with quality of life, 

The Kidney Disease Quality of Life 36-item short form 

survey (KDQOL-36) form adapted from (Hays, et al., 

1997). Which is comprised of (5) main items including 

such as (patient health, kidney disease, daily life, 

satisfaction with care, and background information). Part 

IV: questionnaire related to subjective global assessment 

about patient nutritional status (pre, post-tests), it is 

adopted to assess patients’ nutritional status; it consists of 

(6) check list questions over the content. It is adopted by 

the researcher from (Canadian Malnutrition Task Force, 

2017), and consists of six parts (nutrient intake, weight, 

symptoms, functional capacity, metabolic requirement, 

and physical examination). In the hemodialysis ward; 

after the researcher introduce himself to the patient 

and the consent form was taken, the demographic, and 

clinical data were obtained, and assessed the patients’ 

(SGA), (QoL) for both study and control groups. After 

the dietary instructional program applied on the study 

group patients, the researcher collects the post- test data 

of (assessed the patients’ (SGA), (QoL) at the following 

interval of periods: 1) First post-test: after 60 days 

from application the dietary instructional program for 

hemodialysis patients, 2) Second post-test: after 120 days 

from application the dietary instructional program for 

hemodialysis patients, and 3) Third post-test: after 180 

days from application the dietary instructional program 

for hemodialysis patients. the statistical data analysis 

approach includes the measurements of the following: 

(Frequencies, Percentages, mean of score (M.S) with 

their standard deviation (S.D). ANOVA test (analysis of 

variance) is used to compare multiple (three or more) 

samples with a single test; binominal test for testing the 

different of distribution of the observed frequencies of 

two categories nominal scale and their non-restricted of 

an expected outcome at 50%).

Results

Table (1): Distribution of Socio-Demographic Characteristic for both Study and Control Groups

Variables Groups 

Groups

P-value, χ2Study Group Control Group

Freq. % Freq. % 

Age / years

20-24 2 5.0 2 5.6

Chi-square value = (17.6)
p-value (0.414)

NS

25 – 29 2 5.0 4 11.1

30 – 34 4 10.0 2 5.6

35 – 39 17 42.5 15 41.7

40+ 15 37.5 13 36.1

Total 40 100.0 36 100.0

Mean+(std. dev.) 37.25±(5.391) 36.75±(5.88)

Gender

Male 26 65.0 20 55.6 Binomial

3.60

p-value (0.11)

NS

Female 14 35.0 16 44.4

Total 40 100.0 36 100.0
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Occupation 

Jobless 29 72.5 16 44.4

χ2 value = (49.2)
p-value (0.08)

NS

Employee 5 12.5 10 27.8

Retired 1 2.5 1 2.8

Home maker 5 12.5 9 25.0

Total 40 100.0 36 100.0

Socio-economic status 

Weak 2 5.0 2 5.6

χ2 value = (14.4)
p-value (0.10)

NS

Moderate 19 47.5 18 50.0

Good 19 47.5 16 44.4

Total 40 100.0 36 100.0

%= percentage, freq. = frequency, χ2= chi-square value, p- value= probability value, NS= non-significance.

Table (1) presented that 17 (42.5%) of patients in the study group and 15 (41.7%) in the control group with 

age group (35-39) years, with mean age for the study group was (37.2±5.39), and mean age for the control group 

was (36.7 ±5.88). On the other hand, (65%) of patients in the study group and 38 (55.6%) in the control group 

were male. In addition to, the table demonstrated 29 (72.5%) in study group were jobless while (44.4%) in control 

group were jobless, ((27.8%) were employee. Concerning socioeconomic status; the majority of the patients in the 

study and control groups (95%), (94.4%) respectively were had moderate and good socioeconomic status. Regarding 

educational level, the table (4.1) demonstrated that (55.6%) in the study group and (37.5%) in the control group were 

read and write. 

  Table (2): Distribution of the Clinical Characteristic for both Study and Control Groups

Clinical Data Responses Statistics 

Groups

TotalStudy Control

Chronic Diseases 

Hypertension
Freq. 9 9 18

% 22.5% 25.0% 23.7%

Diabetes
Freq. 24 20 44

% 60.0% 55.6% 57.9%

Chronic Glomerulonephritis
Freq. 5 6 11

% 12.5% 16.7% 14.5%

Cancer
Freq. 3 0 3

% 7.5% 0.0% 3.9%

Did someone put you 
on special diet?

a physician or other health 
care provider

Freq. 40 36 76

% 100.0% 100.0% 100.0%

Do you currently 
take prescription 

medications regularly 
(4 or more days 
a week) that are 

prescribed by your 
doctor for a medical 

condition?

Yes 

Freq. 40 36 76

% 100.0% 100.0% 100.0%

%= percentage, freq. = frequency.

Cont... Table (1): Distribution of Socio-Demographic Characteristic for both Study and Control Groups
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The table (2) demonstrated that (60%) patients of study group and (55.6%) patients in control group had diabetes 

mellitus. Furthermore; (100%) of patients in the study and control groups were putted on a special diet by physician 

or other health care providers, and were taken prescription medications regularly. 

Table (3) Comparison of Total Patients’ Quality of Life Mean in Pretest and Accumulative Posttest between 
Study and Control Groups

Period of test

groups

p-valueStudy Control

Freq. % Mean S.D. Freq. % Mean S.D.

Q
ua

lit
y 

of
 L

if
e 

m
ea

n

( 
pr

e-
te

st
) 40 100 29.80 3.50 36 100 27.84 3.35

.065

NS
t-value= 1.985, d.f.= 74

Q
ua

lit
y 

of
 L

if
e 

m
ea

n

( 
po

st
-t

es
t)

40 100 47.51 3.06 36 100 43.81 3.022

.0001

HS
t-value= 5.295, d.f.= 74

independent sample t-test, S.D.= stander deviation, d.f= degree of freedom, %= percentage , freq.=frequency, 
p-value= probability, NS= non-significance, HS= high significance 

Table (3) demonstrated that there was non-significant difference between the study and control groups for 
quality-of-life score in pre dietary instructional program while; there was highly significant difference between the 
study and control groups for quality-of-life score in post dietary instructional program.   

Table (4) Comparison of Total Patients’ Quality of Life in Study and Control Groups between Pretest and 
Posttest 

Period of test

groups

p-value
Quality of Life mean

( pre-test)
Quality of Life mean

( post-test)

Freq. % Mean S.D. Freq. % Mean S.D.

St
ud

y 40 100 29.80 3.50 40 100 47.51 3.06 
.0001

HS

t-value= 39.589, d.f.= 39

C
on

tr
ol

36 100 27.84 3.35 36 100 43.81 3.022
.060

NS

t-value= 21.557, d.f.= 35
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paired t-test for (study group) = (39.589), paired 
t-test for (control group) = (21.557), S.D =stander 
deviation, d.f= degree of freedom, %= percentage 
, freq.=frequency, p-value= probability, NS= non-
significance, HS= high significance.

Table (4) presented that there was highly significant 
difference between (pre) and (post) dietary instructional 

program in quality-of-life score for study group patients 

at p-value 0.05, Also; this table shows a non-significant 
difference between (pre) and (post) dietary instructional 

program in quality-of-life score for control group 

patients at p-value 0.05. 

Table (5) Distribution of the Quality-of-Life Domains according to The Changing Rate caused by The 
Application of the Program among The Study and Control Group

List Quality of life domains
Enhancement rate*

Study group Control group

1. Social functions 42.81 33.68

2. role limitation-physical 40.63 39.35

3. Pain 39.14 28.42

4. role limitation-emotional 35.8 35.6

5. General health 33.96 31.67

6. Overall health 27 21.39

7. Energy / fatigue 23.83 22.68

8. Sleep 23.44 23.0

9. Symptoms / problems list 22.67 18.92

10. Emotional well-being 19.17 19.0

11. Physical functioning 14.4 12.45

12. Burdens of kidney diseases 14.22 12.04

13. Physical health composite 13.62 10.78

14. Patients’ satisfaction 18.19 13.21

15. Dialysis staff encouragement 12.81 7.64

16. Effects of kidney diseases 12.74 10.69

17. Cognitive functions 11 10.64

18. Social support 9.31 8.8

19. Mental health composite 9.12 10.03

20. Quality of social interaction 8.78 9.13

21. Work status 2.25 1.86
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*ER (is the different in the quality of life due to 

application of the program in the study group toward the 

normal levels and is calculated through the following 

((mean at the post-test)-(mean at the pre-test)).

Table (5) includes re-arrange the quality-of-life 

domains according to the rate of enhancement in 

these domains after application of the program. In the 

study group, the study results indicate that the major 

enhancement occur in the social functions, role limitation-

physical, pain, role limitation-emotional, general health, 

and overall health domains. And the enhancement rate 

is more than 20%. While for the control group the study 

results indicate that the major enhancement occurs in 

the role limitation-emotional, Social functions, and Pain 

domains. And the enhancement rate is more than 20%.

Table (6) Subjective Global Assessment for Study and Control Groups throughout the Periods of 
Measurements 

Periods of 
measurements

Levels of SGA

Groups

Chi-
square 
value

d.f p-value
Study Control

Pre-test

Well Nourished 0 0

0.047 1
0.828

NS

Moderate Malnourished 21 18

Sever Malnourished 19 18

Total 40 36

Post-test 1

Well Nourished 7 1

18.109 2
0.001

HS

Moderate Malnourished 31 19

Sever Malnourished 2 16

Total 40 36

Post-test 2

Well Nourished 23 0

35.101 2
0.001

HS

Moderate Malnourished 16 22

Sever Malnourished 1 14

Total 40 36

Post-test 3

Well Nourished 32 2

44.383 2
0.001

HS

Moderate Malnourished 8 24

Sever Malnourished 0 10

Total 40 36

d.f. = degree of freedom, p-value= probability, NS= non-significance, HS= high significance.
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The table (6) illustrated that there was non-

significant difference between study and control groups 
in pretest at p-value (0.05). while there was highly 

significant difference in posttest (1,2, and 3) between 
study and control groups at p-value (0.05).

Discussion

Quality of life (QoL) is a broad multidimensional 

concept that usually includes subjective evaluations 

of both positive and negative aspects of life. What 

makes it challenging to measure is that, although the 

term “quality of life” has meaning for nearly everyone 

and every academic discipline, individuals and groups 

can define it differently. Philosophers were concerned 
with the nature of human existence and defined the 
“good life”, ethicists debated the shift in health-care 

decision-making for the concept of “sanctity of life” to 

“QoL” and social utility, environmentalists have placed 

emphasis upon attributes and conditions of the physical 

and biological environment, economists were concerned 

with the allocation of resources. Physicians focused 

on health- and illness-related variables and nurses, on 

keeping with the discipline’s holistic approach. (9) The 

current study showed the patient of both study and 

control groups had low score of Quality of life (29.80) 

and (27.84) respectively in pre-test. The current study 

consisted with (10) found that the Patients with chronic 

kidney disease on dialysis had overall low QOL scores 

in all domains. Age, ethnicity, employment status, 

income, and duration on hemodialysis affected one or 

more domains of QOL in such patients. Iranian study 

carried out by (11) to “Assessment of quality of life among 

Iranian hemodialysis patients”. Their study results stated 

that the hemodialysis patients had low quality of life and 

highlights necessity of special plan to improve patients’ 

quality of life by social support and medical interventions. 

The finding of a study done in Egypt by confirmed that 
100% of both the study and the control samples having 

poor knowledge score in pre-test, mentioned that most 

of the patients had poor knowledge about catheterization 

and angioplasty. The results of current study showed 

that a significant improved in post-test (I, II, and III) 
score of QoL for study group than the control group. (12) 

mentioned that there was no difference in the general 

QOL between the intervention and control group before 

the intervention (at the pre-test). The mean general of 

QOL scores were significantly higher in all the aspects 
in the intervention group compared to the control group 

in the post-test I and II. (13), on their study in entitled 

“Impact of an educational program on knowledge and 

quality of life among hemodialysis patients in Khartoum 

state” stated that the educational program was proven to 

be effective in improving the knowledge of hemodialysis 

and the quality of life of patients receiving hemodialysis. 

The implementation of the educational program had a 

positive effect on the patients help the patients to adapt 

with disease and hemodialysis.(14), claimed in their 

study results that the mean QOL score in the two groups 

before the intervention showed no significant difference 
(P = 0.24) whereas after the intervention, the mean QOL 
score significantly increased in the experiment group 
compared with the control group (P = 0.00) (Table 3). In 
addition, the QOL score showed no significant difference 
before and after the intervention in the control group (P = 
0.43). However, a significant difference was observed in 
the experimental group before and after the intervention 

(P = 0.00). All above studies were coming parallel with 
current study result which revealed that the significant 
improvement of the QoL score in study group rather than 

control group at post-test mean. The researcher believed 

that the patients had a chronic, progressive irreversible 

disease, the most affected was education which found 

to affect most of QOL domains. Education is significant 
independent variable made change in QOL and higher 

the education better the QOL. Instructions and booklet 

significantly improved the patients’ knowledge of dietary 
regimen and that lead to enhancement of undergoing 

hemodialysis patients’ QoL score in study group 

constantly rather than control group. Malnutrition refers 

to an abnormal status originating from an inadequate 

diet and is well known to aggravate various clinical 

outcomes. Moreover, it is rather common and has a 

higher prevalence in chronic dialysis patients than in the 

healthy population. The Subjective Global Assessment 

(SGA) is a widely used representative tool for nutritional 

investigation; it is not only available for the nutritional 

assessment of dialysis patients but is also very practical 

and convenient for evaluating malnutrition in patients 

with end-stage renal disease (ESRD). However, the 

relationship between nutritional status evaluated by SGA 

and all-cause mortality has not been consistent across 
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studies. (15) The finding of current study illustrated that 
all the participants in the study and control groups had 

malnutrition and there was non-significant difference 
between study and control groups in pretest. Study of 
(16) which carried India to assess Subjective global 

assessment of nutritional status of patients with chronic 

renal insufficiency and end stage renal disease on dialysis. 
Their study results stated that (48%) patients with CRI, 

(58%) patients on HD and (50%) patients on CAPD 

were malnourished. This finding agreed with current 
study finding. The current study results came opposite 
to Australian research conducted by (17) to Assess the 

nutritional status in hemodialysis patients using patient-

generated subjective global assessment which stated that 

80% of patients were well nourished and 20% of patients 

were malnourished. Patients classified as well nourished 
(SGA-A) attained a significantly lower median PG-
SGA score compared with those rated as moderately 

malnourished or at risk of malnutrition (SGA-B). while 

the current finding showed an improvement in nutritional 
status of study group patients more than control group, 

there was highly significant difference in posttest (I, II, 
and III) between study and control groups regarding 

subjective global assessment (SGA). The current study 

finding is in contrast to Indian study done by (18) showed 

that SGA score a composite marker of nutritional status 

significantly improved in the experimental group, 
whereas it remained more or less same in the control 

group. (19) mentioned that an individualized protocol 

used to diagnose, stratify the severity of malnutrition 

early, and follow up by customized nutrition planning 

for patients helped to achieve nutritional targets more 

effectively. Inspite of patients’ diversity in nutritional 

habits and reluctance to accept change, it is clear that 

a qualified and dedicated transplant nutrition team can 
successfully implement perioperative nutrition protocol 

to achieve better nutritional targets. This result agreed 

with current study finding. (20) which concluded that 

the majority of the patients were already malnourished 

at the initiation of HD, and that nutrient intake and 

nutritional parameters improved during the follow-

up of these patients. The researcher confirms that the 
patients in study group who received dietary instructions 

program had increased in the SGA score (which reflect 
positively on patients’ nutritional status), compared to 

control group because the dietary instructional program 

enhanced the patients’ knowledge and attitude toward 

the hemodialysis diet.

Conclusion

The current study showed that the instructions and 

booklet significantly improved the patients’ knowledge 
of dietary regimen and that lead to enhancement of 

undergoing hemodialysis patients’(QoL) score and 

(SGA) in study group constantly rather than control 

group.

Recommendation: the study recommended that 

establishing of educational center for the patients in 

the hospital provided by adequate related materials, 

medias, audio-visuals aids and booklet for educating 

all patients how to cope with their medical conditions, 

when giving information to patients and relatives, nurses 

have more choices to make information clear and easily 

understandable.
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Abstract

This study aimed to prove the effect of black cumin oil supplementation through analysis of levels of 
CYP2E1, MDA, GSH, and hematological profiles in experimental animals, Wistar rats, which were exposed 
to benzene in gasoline vapors from gas stations. Sixty-four experimental Wistar rats were divided into eight 
groups with eight rats each, two control groups (C1 and C2), and six experimental groups (T1, T2, T3, T4, 
T5, and T6). Blood samples of experimental rats were taken through intracardiac with ketamine-xylazine-
acepromazine anesthesia on day 15 for group C1, C2, T1, T3, and T5; and day 29 for group T2, T4, and T6. 
The ELISA method measured the levels of CYP2E1, GSH, and MDA in this study, while the hematological 
profile used a hematology analyzer. This study indicates that benzene in gasoline vapors exposure caused 
significant hematotoxicity (P <0.05). Supplementation of black cumin seed oil at a dose of 2.5 ml/kg, 5 ml/
kg, and 10 ml/kg, all of which have the potential to provide a protective effect against the hematotoxicity of 
benzene in gasoline vapors through increased internal antioxidants (GSH). The GSH can play a role in the 
mechanism of vapor metabolism of substances in gasoline vapors in the body through decreased CYP2E1 
levels and decreased MDA levels. Further research is still needed with a more extended treatment duration 
to ascertain the chronic effects of benzene hematotoxicity on the genomic pathway to assess black cumin’s 
role, whether in the form of oil, powder, or other forms of extraction.

Keywords: Benzene, gasoline vapors from gas stations, black cumin, CYP2E1, GSH, MDA, hematological 
profiles 
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Introduction

Benzene has been known to cause hematotoxicity 

and blood disorders in humans1,2. Blood disorders or also 

known as hematological disorders are all conditions that 

affect the ability of the blood (cell quantity and function) 

in one or more of its parts (erythrocytes, leukocytes, or 

platelets) to function correctly, for example, anemia, 

severe bleeding, leukopenia, infection, leukemia, 

myeloma, etc3,4,5.

One of Indonesia’s industrial sectors that uses 

benzene is the Oil and Gas and Geothermal Industry, 

the Downstream Oil and Gas Industry, the Management 

Sector for Gas Stations (SPBU). Until now, benzene is 

still used as a constituent to increase the octane number of 

gasoline. Gas station workers are a working population 

who have a high-risk level of benzene exposure because 

they are regularly and continuously exposed. Benzene 

in gas stations can enter gas station workers’ body 

through inhalation of the lungs, digestive tract, and 

skin1. Benzene metabolism in the liver is mediated 
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by cytochrome P-450 monooxygenase, namely the 

cytochrome P450 isoform 2E1 (CYP2E1) enzyme that 

produces metabolites. Most of the benzene metabolites 

will be excreted from the body through urine6 in the 

form of phenolic compounds (phenol, hydroquinone, 

catechol, and trihydroxy benzene), trans, trans-muconic 

acid (ttMA), and S-phenylmercapturic acid (S-PMA), as 

well as benzene–unmetabolized7.

One of the natural ingredients that can be used is black 

cumin (Nigella sativa). Nigella sativa, known in Indonesia 

as jintan hitam, is a native herbal plant originating from 

Southwest Asia which has therapeutic benefits that have 
been shown in many studies from the active ingredients 

contained in it8. The antioxidant and anti-inflammatory 
effects of black cumin have been reported in various 

disease models, including encephalomyelitis, diabetes, 

asthma, and carcinogenesis. Also, thymoquinone can 

act as an anti-free radical and superoxide and increase 

the activity of various antioxidant enzymes such as 

catalase, glutathione peroxidase, and glutathione-S-

transferase. The anticancer effects of thymoquinone 

are mediated through various action models, including 

antiproliferation, apoptosis induction, cell cycle arrest, 

ROS generation, and anti-metastasis/antiangiogenesis9. 

Therefore, this study aimed to prove the effect of black 

cumin oil supplementation through analysis of levels 

of CYP2E1, MDA, GSH, and hematological profiles in 
experimental animals, Wistar rats, which were exposed 

to benzene of gasoline vapors. 

Materials and Methods

Research Design

This study employed a true experimental research 

design with a randomized post-test-controlled group 

design. 

Experimental Design 

The experimental animals used in this study were 

healthy male rats, type Rattus norvegicus Albinus Wistar, 

aged 12-14 weeks with a weight of 200-300 grams 

prepared by the Laboratory of the Center for Research 

and Development of Stem Cell, Universitas Airlangga. 

The experimental rats were placed into standard cages 

provided and adapted for seven days before the study in 

a well-ventilated laboratory animal room with a constant 

temperature of 26±2 °C and a 12-hour cycle of light 

and dark cycles. During the adaptation and research 

experiment period, the experimental rats were given 

food and drink daily with ad libitum standard feed. 

The experimental rats were divided into eight groups 

with eight rats each, two control groups (C1, C2) and six 

experimental groups (T1, T2, T3, T4, T5, and T6):

i. The control group (C1): the normal control 

group that was not exposed to benzene and black cumin 

seed oil, was only given standard feed. 

ii. The control group (C2): the experimental 

control group given exposure to gasoline vapors with 

an average concentration of benzene in the air-exposure 

box of 152 ppm for 6 hours per day for two weeks (14 

days), without giving black cumin seed oil, only given 

standard feed.

iii. Experimental groups T1, T3, and T5: the 

experimental animal groups given gasoline vapors 

exposure, were given black cumin seed oil orally at a 

dose of 2.5 ml/kg (T1), 5 ml/kg (T3), and 10 ml/kg (T5) 

before the exposure took place.

iv. Experimental groups T2, T4, and T6: the 

experimental animal groups given gasoline vapors 

exposure, were given black cumin seed oil orally at a 

dose of 2.5 ml/kg (T1), 5 ml/kg (T3), and 10 ml/kg (T5) 

after 14 days of exposure, which started on day-15 to 

day-28.

On day 15 and day 29, experimental rats’ blood 

samples were taken through intracardiac with ketamine-

xylazine-acepromazine anesthetic to measure CYP2E1, 

GSH, MDA levels, and their hematological profile. After 
that, each rat was then sacrificed by cutting the aortic 
blood vessel and then inserting it into the incinerator.

Measurement of CYP2E1, GSH and MDA levels

The levels of CYP2E1, GSH, and MDA in this study 

were measured using ELISA method. Samples taken to 

be assessed were blood samples of Wistar rats, taken 

using serum separator tube. The analytical procedure 

was carried out with a commercially available kit based 

on reference through experiments. The process of 
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measuring CYP2E1, GSH, and MDA levels was carried 

out at the Laboratory of the Research and Development 

Center for Stem Cells, Universitas Airlangga.

Measurement of Hematological Profiles

Measurements of the hematological profile in this 
study included the levels of erythrocytes, Hb, leukocytes, 

platelets, lymphocytes, monocytes, the number of 

eosinophils, basophils, neutrophils, reticulocytes, 

hematocrit, MCV, MCH, and MCHC from experimental 

rats using a hematology analyzer and expressed in units 

of each hematological profile. The process of measuring 
the hematology profile was carried out at the Center for 
Health Laboratory of the Ministry of Health, Surabaya.

Statistical Analysis 

Data were analyzed statistically using the SPSS 

program. The normality test used the Kolmogorov-

Smirnov test, and the homogeneity test used the Levene 

test (P >0.05). Furthermore, the analysis was continued 

with ANOVA to determine the differences between 

groups and carried out a post hoc LSD comparison test 

to see the differences between groups (P <0.05).  

Results and Discussion

The effect of black cumin oil supplementation on 

changes in levels of CYP2E1, GSH, and MDA induced 

by benzene in gasoline vapors

Table 1 shows the results of CYP2E1, GSH, and 

MDA levels in each group. Exposure to benzene in 

gasoline vapors to experimental rats caused a significant 
increase in CYP2E1 levels and a decrease in GSH 

levels (P <0.05) but did not significantly increase MDA 
levels (P >0.05) when compared to the control group. 

Supplementation of black cumin oil before exposure to 

benzene in gasoline vapors (groups T1, T3, and T5) and 

after exposure to benzene in gasoline vapors (groups T2, 

T4, and T6) at a dose of 2.5 ml/kg, 5 ml/kg, and 10 ml/kg 

caused a significant reduction in CYP2E1 levels when 
compared to the benzene (C2) group (P <0.05).

Table 1. The effect of Nigella sativa oil (NSO) supplementation on levels of CYP2E1, GSH, and MDA in a 
group of experimental animals exposed to benzene in gasoline vapors.

Group Treatment

Mean±SD

CYP2E1 (ng/ml) GSH (ng/ml) MDA (ng/ml)

C1 Control 10.38±6.18a* 10.03±1.64a* 65.38±59.04b,c*

C2 Benzene of gasoline vapors 34.62±16.65a,b,c* 6.91±1.19a,c* 32.69±4.05b,c*

T1
NSO 2.5 ml/kg+benzene of gasoline 

vapors
13.50±7.25b* 7.63±1.31NS 85.86±155.69

T3
NSO 5 ml/kg+benzene of gasoline 

vapors
20.35±7.70b* 7.36±2.31NS 19.75±3.90b*

T5
NSO 10 ml/kg+benzene of gasoline 

vapors
21.45±5.89b* 8.09±1.03NS 24.13±11.87b*

T2
Benzene of gasoline vapors+NSO 2.5 

ml/kg
17.57±6.88c* 9.02±1.97c* 24.84±14.27c*

T4
Benzene of gasoline vapors+NSO 5 ml/

kg
12.20±3.75c* 9.13±1.43c* 39.90±29.75NS

T6
Benzene of gasoline vapors+NSO 10 ml/

kg
17.50±6.71c* 10.06±3.11c* 65.56±62.92NS
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a,b,c*: Different superscript within each column 

indicates significant difference between the means (P 
<0.05). NS: difference not significant.

The effect of black cumin oil supplementation 
on changes in the hematological profile induced by 
benzene of gasoline vapors

Table 2 shows that the lowest erythrocyte levels were 

in the experimental group (T3), and the highest was in 

the control group (C1). The mean value of erythrocytes 

in the experimental groups (T1, T2, and T6) was higher 

than in the benzene group (C2), but all three were lower 

than the control group (C1). Meanwhile, the mean value 

of erythrocytes for the experimental groups (T3, T4, 

and T5) was lower than the control group (C1) and the 

benzene group (C2). Supplementation of black cumin 

oil before exposure to benzene of gasoline vapors (T1, 

T3, and T5 groups) at doses of 2.5 ml/kg, 5 ml/kg, and 

10 ml/kg showed significant differences in erythrocyte 
levels when compared to the control group (C1) and 

the benzene (C2) group (P <0.05). While giving black 

cumin oil supplementation after exposure to benzene of 

gasoline vapors (T2, T4, and T6 groups) was only at a 

dose of 10 ml/kg, but not at a dose of 2.5 ml/kg and 5 ml/

kg, which showed significant differences in erythrocyte 
levels when compared to the control group (C1) and the 

benzene group (C2) (P <0.05).

Table 2. The Effect of Benzene of Gasoline Vapors and Nigella sativa oil (NSO) on the levels of the 
Hematological Profile in the Experimental Animals

Paramater
Group (Mean±SD)

C1 C2 T1 T3 T5 T2 T4 T6

Erythrocytes (106/µL) 7.88a,b±0.42 7.23a,*±0.64 7.36a*±0.40 6.59a*±0.98 7.21a*±0.50 7.34NS±0.89 7.14NS±1.14 7.33b*±0.41

Hb (g/dL) 13.05a,b*±0.42 11.78a*±1.02 11.70a*±0.59 10.95a*±1.19 11.78a*±0.60 10.83b*±3.40 11.38b*±1.20 11.78b*±0.64

Reticulocytes (%) 4.08a*±1.44 3.11a*±0.42 6.34a*±1.97 7.79a*±3.29 4.54a*±1.26 3.41NS±1.10 5.64b*±3.22 4.46NS±1.82

Hematocrit (%) 40.63a*±1.51 36.25a*±2.43 37.00a*±1.41 35.50a*±3.34 36.50a*±1.93 37.25b*±4.83 37.13b*±3.83 37.38b*±1.77

MCV (fL) 51.25NS±1.83 50.38NS±2.20 50.38NS±3.29 54.50NS±5.26 50.75NS±2.71 51.13NS±2.17 52.63NS± 
4.66 51.13NS±1.25

MCH (pg) 16.50NS±0.76 16.38NS±0.52 16.13NS±1.13 16.88NS±1.13 16.38NS±0.52 14.75NS±3.28 16.25NS±1.17 16.25NS±0.46

MCHC (g/dL) 32.25a*±0.71 32.50a*±1.31 31.63a*±0.74 30.75a*±0.71 32.25a*±0.71 28.13b*±6.89 30.75b*±0.71 31.50b*±0.93

Platelets (103/µL) 937.13NS±285.57 893.00NS±144.65 917.50NS±108.09 711.63NS± 
295.92

962.25NS± 
128.82 646.50NS±379.58 874.00NS± 

176.88 995.00NS±121.12

Leukocytes (103/µL) 6.88NS±1.83 8.33NS±2.49 8.63NS±2.77 7.09NS±1.15 7.81NS±1.11 6.53NS±2.05 5.63NS±1.43 7.43NS±2.47

Lymphocytes (%) 65.13NS±7.74 59.38NS±10.46 68.75NS±9.65 69.50NS±6.00 71.88NS±8.69 60.25b*±5.12 66.38b*±8.19 69.00b*±5.88

Monocytes (%) 4.75NS±2.82 5.00NS±4.11 8.38NS±3.58 7.63NS±4.03 6.88NS±4.05 7.75NS±1.58 7.88NS±3.31 6.88NS±7.68

Neutrophils (%) 26.13a*±6.42 33.25a*±8.94 21.38a*±7.41 21.25a*±3.01 19.88a*±7.66 30.38b*±4.37 24.50b*±8.18 22.50b*±8.96

Eosinophils (103/µL) 294.50a*±245.73 180.00a*±85.69 118.75a*±69.99 108.75a*± 
85.93 113.75a*±53.44 108.75b*±16.42 82.50b*±53.12 110.00b*±80.18
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a,b*: Different superscript within each column 

indicates significant difference between the means 
(P<0.05). Abbreviation: Hb= haemoglobin; MCV= 
Mean corpuscular volume; MCH=Mean corpuscular 
haemoglobin; MCHC= Mean corpuscular haemoglobin 
concentration; NS: difference not significant.

This study used local Indonesian cold-pressed black 

cumin (Nigella sativa) seed oil as a treatment material. 

Black cumin is a type of flower plant that produces 
seeds as its fruit. The fruit is big, and each fruit contains 

three to seven groups of seeds, with each seed group 

containing very many seeds. Furthermore, these seeds 

are used as ingredients for herbal therapy.

Black cumin seeds contain various compositions, 

including moisture, yellowish volatile oil, fixed oil, 
protein, amino acids, alkaloids, organic acids, tannins, 

resins, toxic glucosides, metarbin, glycogen saponins, 

crude fiber, minerals, and vitamins10. Some of its 

important active compounds include TQ (30-48%), 

thymohidroquinone, dithymoquinone, p-cymene (7-

15%), carvacrol (6-12%), 4-terpineol (2-7%), t-anethol 

(1-4%), longifolene sesquiterpene (1-8%), a-piene, and 

thymol11,12,13.

Black cumin seeds also contain several 

micronutrients and macronutrients needed by the body. 

Macronutrients contained in black cumin include protein 

(26.7%), fat (28.5%), and carbohydrates (24.9%). 

Meanwhile, the micronutrients in it are in the form of 

vitamins and minerals such as vitamins C, Cu, P, Zn, 

and Fe. Fatty acids are also reported to be present in 

black cumin seeds, both saturated and unsaturated. The 

unsaturated fatty acids contained include linolenic acid 

(50% -60%), oleic acid (20%), eicosadienoic acid (3%), 

and dihomolinoleic acid (10%). While the saturated fatty 

acids contained, include stearic acid and palmitic acid14-

18.

These results indicate that black cumin seed oil 

supplementation can protect against the hematotoxicity 

of benzene from gasoline vapors. The protective effect 

of black cumin seed oil against the toxicity of benzene of 

gasoline vapors can be attributed to its diverse nutritional 

contents and its active antioxidant properties. The results 

obtained in this study are not in line and at the same time 

consistent with the results of previous studies regarding 

the effect of continuous dichlorvos (DDVP) exposure 

on renal function and hematological parameters 

(erythrocyte count, packed cell volume, leukocyte count, 

MCV, MCH, MCHC, Hb, neutrophils, and lymphocytes) 

and possible antidote activity of Nigella sativa oil. In 

this study, the results were inconsistent; namely, the 

administration of black cumin oil (Nigella sativa) had 

a significant effect by maintaining optimal erythrocyte 
count, hemoglobin, and solid cell volume (PCV), and 

the number of leukocytes. Meanwhile, what is in line is 

that the administration of black seed oil (Nigella sativa) 

does not significantly affect the number of MCV, MCV, 
and MCHC. Thus, it can be concluded that black cumin 

oil also can provide a protective effect against toxicity 

for exposure to the organophosphate pesticide, namely 

DDVP19. 

Conclusion

In summary, this study’s results indicate that the 

hematotoxicity induced by the benzene exposure of 

gasoline vapors can be associated with the benzene 

metabolic pathway and oxidative stress. Supplementation 

of local Indonesian cold-pressed black cumin seed oil 

can protect against the hematotoxicity of benzene of 

gasoline vapors by increasing internal antioxidants 

(GSH), decreasing CYP2E1 levels, and decreasing MDA 

levels. Furthermore, black cumin seed oil’s protective 

effect against the toxicity of benzene of gasoline vapors 

can be attributed to its various nutritional content and its 

active antioxidant properties. 
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Abstract 

Background:Vitamin D deficiency it considers a global health problem and a significantly linked with 
skeletal and non-skeletal problems. Prevention can be kept by sun exposure or supplementation and to lower 
extent by dietary intake.

Objective: to assessedknowledge and health behavior regarding the vitamin Dduring epidemicCOVID-19 
among female university students

Methodology: A descriptive study was conducted, total of 400femal student aged between 20 and 30years 
who study in university,institute, from7thJuly 2020to 30September2020,by using electronic formand freely 
agree to participate in the research project. The validity was estimated through a penal of experts related 
to the field of study. Datawasanalystthrough the implementation of descriptive and inferential statistical 
analysis.

Results: The results of this study show that the knowledge of thestudy samplewaslow regarding student 
knowledge in some item while thereis high score about the importance of vitamin D, so us the grand mean 
above the cut of point duo to the behavior 

Recommendations: It was recommended increasing awarenessabout the importance of vitamin D 
and guidelines on how to obtain it were necessary by (food, sun exposure)especially in period of 
epidemicCOVID-19 

Key words: The vitamin D, Knowledge, epidemic COVID-19 and student.

Introduction

Vitamin D wasdefining as the sunshine vitamin. It 
considers as one of the older hormonesthat made in the 
early life forms for over 750 million years. Phytoplankton, 
zooplankton and most plants and animals that have been 
exposto sunlight can producing vitamin D (1). 

So low vitamin D status its prevalence has been 

reported to be high, with approximately 50% of the world 

population they be affected. Weusually can assessvitamin 

by measuring the serum25-hydroxyvitamin D (25(OH)

D) concentration (2).

Vitamin D is made when the skin exposed to UVB 

radiationas a result of photolysis of 7-dehydrocholester-

and another source of vitamin D from food (3,4). 

Previousstudies found independent associations 

between low serum concentration of 25-hydroxyvitanim 

D and portability to acute respiratory tract 

infections,globally experiencing its third epidemic of 

coronavirus (CoV) infections (5).

A first CoV infection epidemic began in Wuhan, 
Hubei, China, in end 2019,and “renamed COVID-19 by 

the World Health Organization on February 11, 2020. (6)

Farther role vitamin D is also known to function 

in the immune system, which is a key reason why 

some think it’s believable the nutrient might impact 

COVID-19(7,4).

The recommendations for the prevention of the 

increase of COVID-19 from the WHO “In situations 
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where individuals’ vitamin D status is already marginal 

or where foods rich in vitamin D (including vitamin 

D-fortified foods) are not consumed, and exposure to 
sunlightis limited,a vitamin D supplement in doses of the 

recommended nutrient intakes (200-600 IU, depending 

on age)”(8). 

Aim of Study: Our study provides a comprehensive 

view regarding the recent knowledge health 

behavior about vitamin D during epidemic COVID-

19amongfemale student

Methodology

A descriptive study was conducted, total of(400) 

femalestudent aged between 20 and 30years who study 

in Baghdad college of medical science,medicalinstitute, 

higher institute for health from7thJuly 2020 to 

30September2020,by using electronic online form 

and freely agree to participate in the research 

projectQuestionnaire links are sent via email, Whats 

App.by giving electronic consent.

The validity was estimated through a penal of 

experts related to the field of study, so us the reliability 
was evaluated through a pilot study conductincluded 

(10) student (except from the original sample). Data was 

analystthrough the implementation of descriptive and 

inferential statistical analysis.

The questionnaires were consisted of four part , 

socio-demographic characteristics and vit D knowledge, 

behavior.

The data was analyzed by using (Statistical Package 

of Social Sciences SPSS) software descriptive statistics 

(frequency, Percent, Mean of score (M.S.), and and 

inferential statistics (Chi Square). The items of student 

documentation were rated on two level know, and don’t 

know, and scored as, 2 and 1, respectively.Mean of score 

Low (1-1.49), Moderate (1.5-1.75), and High (1.76 –2] 

behaviordocumentationwasrated (Yes, Sometimes, No) 

which are scored as (3, 2, 1) for each levelrespectively 

thehealth behaviors,cutoff point=2.Low(1.5-1.99), 
Moderate (2 – 2.29), and High (2.30 -3) 

Results of the Study

Table (1): Distribution of female university students by Their Demographic Characteristics (N= 400)

      Variable Group No. % Cum. %

Age /Years

18-23 294 73.5 73.5

24-29 62 15.5 89.0

30andabove 44 11.0 100.0

Level of education
 Institute 341 85.3 85.2

 college 59 14.8 100.0

Resident
City center 252 63.0 63.0

Out of city 148 37.0 100.0

Type of house
Horizontal 19 4.8 4.8

Transfer 381 95.2 100.0

Do you check vit D
No 249 62.2 62.3

Yes 151 37.8 100.0

If yes what is the result
Normal 83 55.0 55.0

Abnormal 68 45.0 100.0

If abnormal you take supplement
No 15 22.0 22.0

Yes 53 78.0 100.0

Table (1) reveals that (73.5%) ages were between (18-23) years old, and most of them were Institute Furthermore, 

(63.0 %,95.2%) of sample live in City center withe Horizontal house, most of them they didn’t check vit D. 
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Table (2): Distribution of female university studentsknowledgeabout vitamin D (N=400)

      Variable

N =400

No    Yes

F % F % MS Asses.

Have you ever heard/learnt about vitamin D 19 4.8 381 95.3 1.95 H

If Yes where have you heard or learn about vitamin D 

internet
115

28.7 285 71.3
1.71 M

Doctor 188 47.0 212 53.0 1.53 M

nurse 189 47.3 211 52.8 1.52 M

Friends/Relatives 172 43.0 228 57.0 1.57 M

School/university 165 41.3 235 58.8 1.58 M

 Do you have any signs of vitamin D deficiency like?
-Muscle pain 203 50.7 197 49.3 1.49

L

-Mood disturbance 121 30.2 279 69.8 1.69 M

-skin winkles 304 76.0 96 24.0 1.24 L

-constipation 282 70.5 118 29.5 1.3 L

-osteoporosis 269 67.3 131 32.7 1.32 L

-loos of hair 108 27.0 292 73.0 1.73 M

Tendency to infection 221 55.3 179 44.7 1.44 L

 Do you know the source of vitamin D?

-Food 70 17.5 330 82.5 1.82
H

-Sun 45 11.2 355 88.8 1.88 H

-Supplement 121 30.2 279 69.8 1.69 M

Table (2) indicated that most of them (95.3 %) washeardabout vitamin D half of them they heard from the same 

source andso us the signs except loos of hair (73.0%) 

Low (1-1.49), Moderate (1.5 – 1.75), and High (1.76 –2]  
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Table (3):Assessment of female students’ knowledgerelated to the Vitamin Ddeficiency

No Items
N =400

NO
F

Yes
F

M S Asses

1.1

1.1. a

Knowledge about Vitamin D
Normal range of vitamin D 30-50 ng/ml

198 202 1.50 M

1.1. b
Almost, deficiency of calcium associated with (vitamin D) 

deficiency 137 263 1.65 M

1.1.c
Vitamin D works to absorb calcium and phosphors from 

intestine
230 170 1.43 L

1.1. d
Proteins can facilitate the absorption of calcium from 

intestine
232 168 1.42 L

1.1. e Adult need 600iu of (vitamin D) 257 143 1.36 L

1.1. f
Vitamin D requirement for individual aged over 50 years 

should be doubled from (5-10) mcg.
216 184 1.46 L

1.1. g
Vegetarianpeople are more likely to have vitamin D 

deficiency 202 198 1.49 L

1.1. h There are two type of vitamin D2 and D3 227 173 1.43 L

1.2

1.2. a

Source of vitamin D
Vitamin D is higher in animal meat than vegetables and 

fruits
92 308 1.77 H

1.2. b A fat-free food may be a cause of vitamin D deficiency 270 130 1.3 L

1.2.c
Human skin can synthesize vitamin D by exposure to sun 

light
47 353 1.88 H

1.2.d
People living in cloudy regions are more likely to vitamin D 

deficiency 82 318 1.79 H

1.2.e
People with dark skin is more exposed to vitamin D 

deficiency 263 137 1.34 L

1.3. a
Important of Vitamin D

in the maintenance of bone and teeth 51 349 1.87 H

1.3. b Vitamin D helpfulin strengthen theimmunity 72 328 1.82 H

1.3. c Vitamin D helps to promotion of muscles 70 331 1.83 H

1.3.d Vitamin D is important in preventionkidney disease 221 179 1.44 L

1.3. e Vitamin D is important in prevention cancer 243 157 1.4 L

1.3. f
Vitamin D toxicity may lead to hypercalcemia leading to 

calcinosis
225 175 1.43 L

1.3. g Vitamin d in pandemic COVID 19 increase body immunity 89 311 1.77 H

1.3. h Vitamin D deficiency lead to rickets in children 66 334 1.83 H
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1.3.j decrees the amount of vit D by pregnancy and lactation 127 273 1.68 M

1.3.k decrees the amount of vit D by smoking 203 197 1.49 L

1.4

1.4.a

Signs of vitamin deficiency
low mood

120 280 1.70 M

1.4.b skin winkles ة 169 231 1.32 L

1.4.c constipation 171 229 1.57 M

1.4.d osteoporosis 69 331 1.82 H

1.4.e Hair loos 52 348 1.87 H

1.4.f fatigues 68 332 1.83 H

1.4.g  Increase tendency to infection 123 277 1.69 M

Low (1-1.49), Moderate (1.5 – 1.75), and High (1.76 –2]

Table (3) demonstrate that there is Low students ‘ knowledge, in(6) item with mean of scores (MS) low than 

(1.49) while there are high students ‘ knowledge(5) item about important of vitamin with mean of scores (MS) more 

than (1.76)and so us students ‘ knowledge related to signs.  

 Table (4): Assessment of female student’shealth behaviorrelated to the Vitamin D

N0
Items 

           N =400

N0 sometime Yes
M S

1.1
Exposure to sun

Your exposure to sun light 10 minute in the day
29 134 237 2.52

1.2
The ideal time to exposure in the morning 9-10am afternoon 3-4 

pm
57 147 196 2.34

1.3
Face, head and hand exposed one factors that decrease the 

amount of VD in the body
51 109

240
2.47

1.4 Put of sun creams may be a causing vitamin D deficiency 220 84 96 1.69

1.5
Walking and doing Exercise outwhen sunshine for at least half 

an hour daily
155 103 142 1.96

Grand mean=2.2

2.1
food

Do you take food rich invitamin d such as egg,
33 58 309 2.69

2.2 Meat and fish 19 62 319 2.75

Cont... Table (3): Assessment of female students’ knowledgerelated to the Vitamin Ddeficiency
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2.3 Milk one cup at least in a day 80 151 169 2.22

2.4 Vegetable and fruit 14 63 323 2.77

2.5 Nut and walnuts 32 174 194 2.40

Grand mean=2.5

3.1
supplement

Do you take vitamin d supplement
173 105 122 1.87

3.2 Do you take omega3 supplement 198 107 95 1.74

3.3 Do you take calcium supplement 251 81 68 1.54

3.4 Do you take vitamin d supplement during coved 19 171 86 143 1.93

3.5
Do you encourage family and friend to take supplement during 

coved 19
53 49 298 2.61

Grand mean=1.9

Table (4) Reveals that the mean of score of all items related to students ‘ health behaviors about Exposure to 

sun, food were above of cutoff point and grand mean score was (2.2)( 2.5) which indicates for good health behaviors 

while the grand mean score of items related supplement was (1.9) lower than cut off point 

Table (5)Association between Level of Knowledge,behavior of Study Sample and Studied Variables

 

Table (5) demonstration that there was no statistically significant relationship among studied variable, and level 
of Knowledgeand behavior

Cont...   Table (4): Assessment of female student’shealth behaviorrelated to the Vitamin D
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Discussion

1 -Demographic characteristics of study sample.

Regarding age group, more than half of student their 

ages were between (18-23) Years old. This study focuses 

on 20- to 30-year-old of female student, because of the 

high incidence of vitamin D deficiency in young female 
student due to pregnancy and lactationand they are a 

critical period in development of lifestyles which are very 

significant in future health. “In generalundergraduate 
students tend to engage in problematic eating behaviors, 

unhealthy dieting, eating of fast foods, low fruits and 

vegetables taking”(9). This result is similarly witha study 

done inMalaysian that majority of the Participant (50.8 

%) from medical school, age 21-25 years old (61.2%) 
(10). 

Most study sample living in houses that mean 

they can exposureto sun light better than who live 

in department so study in Saudi Arabia found the 

most of the students think that vitamin D deficiency 
is widespreadjust in high-risk groups limited to urban 

areas(11).

When ask the student about if they check vit D 

level more than half didn’t check that mean they didn’t 

aware about the important of andso us student in Saudi 

Arabiathey notrealize that vitamin D deficiency was 
attained epidemic rates across the world irrespective of 

age groups, and geographical area(11).and 78.0 who had 

low level they take supplement 95.3%) of the student 

heard or learn about vitamin D that result similar 

with study in Karbalafound two-thirds of the study 

samplethey heard about Vitamin D and were aware of its 

importance,symptoms of Vitamin D deficiency’’ (12,7). 

The source of informationwe found (71.3%) of study 

sample was internet and the same result from(doctor, 

nurse,relativeand school) Our findings were nearly 
in line with the results by Ming Zhou (2016) found 

thatmost of the participants (59·5 %) they had achieved 

information about vitamin D from the mass media 

(Internet, television, radio, newspapers), while 43·3 % 

got their information from (doctors, teachers) and 25·0 

% stated that their information was given by colleagues.
(13)

About if there were any signs of deficiency appear 
on study sample most of them 73.0 they had loos of hair 

This may be not all of them had deficiency may be from 
another medical causesmost of them know the source 

ofvitamin(food82.5%, sun88.8%, supplement69.8%)

this result agree with study done in Saudi Arabia found 

most common source of Vitamin D in exposing to sun 

(57.2%), followed by Vitamin D-rich foods (51.2%) and 

supplements (18.8%) (12). 

2-Student’ knowledge related to the Vitamin D 
deficiency

2.1. Knowledge about of Vitamin D and Its 
Deficiency.

There is low students ‘ knowledge, in (6) item with 

mean of scores (MS) low than (1.49) related to benefits 
of vitamin likeVitamin D works to absorb calcium and 

phosphors facilitate the absorption of calcium from 

intestine and adult need of the Vitamin D 600iuthis 

study agree with study in Malaysia foundonly 11% of 

participant have right identified as 600 IU daily while 
only 11.9% of participant identified the time needed for 
a fair-skinned individual.(14). 

So, us study in Iraq found less than half (46.4%) of 

the subjects were knew that there is a relation between 

VD and calcium. Little percent (19%) of the subjects 

had a good level of knowledge (7). 

2.2. Knowledge about source of Vitamin D 

deficiency they are high mean of score in tow item (food, 
Human skin can synthesize vitamin D by exposure to 

sun light,person residing in cloudy areas are more likely 

to vitamin D deficiency)

So us results in a Frenchthey found 72% of 

participants reported sun exposure as the main source of 

vitamin D and 50–60% of themfound right food sources 

like fatty fish (12).

In Iraq 2018 study found half (48.2%) of the subjects 

had regular sun exposure. Most subjects (85.7%) had 

been included foods rich in VD to their meal.(13)and 

study in Pakistan stated dark skin is more likely to 

vitamin D deficiencyand only36% participants identified 
that sunlight exposure influenced vitamin D production 

(15). 
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2.3. Knowledge about Important of Vitamin Dthere 

are high students ‘ knowledge in (5) item about important 

of vitamin with mean of scores (MS) morethan (1.76) 

Vitamin D helps to strengthen immunity, and helps to 

strengthen muscles, Vitamin D in pandemic COVID 19 

increase body immunity

Gupta (2014) found thatbone and skeletal illness 

as a complication of deficiency are (94.4%), majority 
of study sample were ignorant of the other systemic 

consequences (diabetesmellituscardiovascular problem) 

(16).

WHO assess “should delineate the protective 

factors in anti-infective agents that might protect against 

infection and factors that improve the outcome once the 

infection has been produced”(5).

Epidemiological studies found links between 

circulatinglevels of 25-hydroxyvitaminD(25[OH]D; the 

biomarker of vitamin D status) and severity of COVID-19 

are now limited in number. Two ecological studies have 

reported inverse correlations between vitamin D status 

and COVID-19 incidence and mortality (17). 

2.4. Knowledge about signs of Vitamin D 

deficiency there are high students ‘ knowledge (3) 
item (osteoporosis, Hair loos,fatigues) so this result 

disagree with study carried out in United Kingdom, 

found more than two-thirds of participants with low 

levelof knowledge about the common symptoms of 

vitamin D deficiency (18). participants were aware of the 

symptomsof Vitamin Ddeficiency such as tiredness, low 
mood, muscle, and bone pain (12).

3. Assessment of female university student’s health 

behavior related to the Vitamin deficiencyStudy result 
that the mean of score of all items relatedto students 

‘ health behaviors about Exposure to sun, foodwas 

above of cutoff point and grand mean score was (2.2) 

(2.5) which indicates good health behaviors while the 

grand mean score of items related supplement was (1.9) 

lower than cut off point and when ask the student if they 

encourage family andfriend to take supplement during 

coved 19, we found (2.61).

studydone in our country found more (51.9%) 

reported the duration of daily sun exposure of the 

subjects was 10-20 min. Face and hands were the most 

parts that had been exposed to sun. and they found the 

main reasons for being not exposed to sunlight that were 

indoor lifestyle and hot weather (7). and so us study in 

QassimRegion (2018)they found Approximately half 

(51.2%) of the participants reported eating Vitamin 

D-rich foods such as milk, oily fish, and eggs. The 
majority (83.5%) of the participants drank 1 or 2 cups 

of milk every day. Only 18.8% of the participants took 

Vitamin D supplements and 19.6% took multivitamins. 

when they were exposed to sunlight(12).

In line of benefit of vitamin during covid 19 study 
in Italy say «we conclude that the causal link between 

vitamin D levels and COVID-19 cannot be assumed at 

present. Indeed, we would like to point out that, even 

in the presence of strong and significant associations, 
a causal role of hypovitaminosis D in facilitating 

COVID-19 spread»(19). 

5- Association between Level of Knowledge, 

behavior of study sample there was no significant 
relationship among studied variable, and level of 

Knowledge andbehaviorSo, the medical student has 

unsatisfactory knowledge, inappropriate behavior Study 

done inKarbala found There is no statistical association 

between age, education, marital status or occupation and 

the mean practice score (P value>0.05)(7).

Conclusion

Our study found a low student knowledge in some 

item while high score about the importance of vitamin 

D,so us the behavior and there was no statistically 

significant relationship among studied variable, and 
level of knowledge and behavior that mean there is 

medical knowledge deficit among student
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research. 

Recommendation:

1-increasing awareness in the importance of vitamin 

D and guidelines on how to obtain it are necessary 

like(food, sun exposure)

2- more research in specific areas including the 
prevalence of vitamin D deficiency  
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Abstract

Introduction: Spices are one of the main ingredients frequently used in Arab and Asian kitchens. Therefore, 
we must research their harms in the service of society. Objective: This study aimed to investigate the 
effect of excessive ginger consumption on the phenotypic and histological structure of the mice liver. It 
is important to have a clear view of the spices that play a major role in damaging organs. Methodology: 
About 20 mice were used. I was orally (1g) to ginger for 50 days. that anesthetization, separating the liver, 
fixing by formalin, using the routine method to preparation block and sectioning (5um) then coloured with 
H&E. Results: Symptoms was the loss of weight, high temperatures, as well as the Gangrene at ends of 
the Ear, Tail. the liver appearance of severe congestion with a dark red colour, accompanied by bleeding 
and the appearance of fluid-filled swelling in the liver, forming what is called the liver abscess. Microscopy 
indicated a loss of the normal structure of the liver tissue. The sections also showed the emergence of the 
stages of programmed death of cells.Conclusion: We concluded that consuming spices in large quantities 
will lead to toxic liver toxicity, but it is not dangerous.
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Introduction  

The liver is organ that controls the various chemical 

and physiological processes in the body of an organism . 

However, in the long term, multiple cases of injuries and 

for different reasons, in addition to taking medications 

continuously, can cause injuries that lose the ability to 

regenerate 1. And since a person has grown accustomed 

from ancient times to adding vegetable parts in their 

fresh form or after drying them to some of his food 

dishes, including ginger, it has been observed lately that 

people have become more interested in them either for 

use in cooking or as herbal remedies instead of chemical 

treatments as a result of their common perception of 

herbs that they do not cause effects Sideways according 

to their beliefs and the cheapest prices2. 

Many studies have discussed the healing and 

preventative potential of ginger. It has been shown 

that ginger and some of its components can prevent 

inflammation in isolated macrophage cells, scrape free 
radicals, suppress abnormal cancer cell proliferation 

and induce apoptosis in a dose-dependent manner3. The 

fact that the liver is considered to be in rodents is one of 

the main target members in assessing toxicity safety by 

clinical studies and the generation of preclinical toxicity 

and oncogenicity tumours4 is a measure of toxicity as 

it is affected by removing toxic effects and various 

metabolites of different drugs and spices, including 

the spice used, where the effect begins on it from the 

beginning of its action until it or one of its metabolites 

reaches the toxic limit, which leads to some liver cells 

losing their function or death, which leads to obstruction 

of liver function5. And for the use of spices in many 

international kitchens, this study aimed to find out the 
extent of the damage caused by continuing to eat these 

DOI Number:10.37506/ijfmt.v15i3.15812
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products and their effects as a result of eating them on 

human health through conducting laboratory research on 

laboratory animals, so it found several side effects and 

the most important finding of this study is to summarize 
Palatine . 

Materials and methods :-

Animals:-

This study was carried out in the laboratories of the 

Diyala University and the laboratories of Hospital, it 

included 20 mice weighing (30-26g).

Animal dosing:-

The animals were administered orally by (1g) per 

ginger powder mixed with (10ml) of distilled water , 

period lasted for 50 days. The groups were divided into 

two groups, which included 10 mice for each group, as 

follows. Separating the liver by using the Pellet Wild 

method , then put into formalin after washing it with 

saline solution, for a period ranging between (12-16h).

Useing routine preparation and sectioning by manual 

rotating microtome of the type (HM325) and that 

coloured with Delafield haematoxylin and Eosin6.

Results and discussion 

Clinical symptoms 

Current study was carried out in a manner contrary to 

what was stated in previous studies. To demonstrate the 

effect of excessive consumption of ginger in the livers of 

mice (Swiss albino). Their ability to eat remains normal 

before and after dosing, although they are accompanied 

by a decrease in weight: this indicates an increase in the 

metabolic rate in the body in addition to an increase in 

activity after the dosing, but during the dosing, simple 

signs of bleeding from the mouth appeared Also, some 

mice died by 20% also showed necrosis in the end tail 

and ear , as well erosion of the tissue and the formation of 

the cyst (Fig.1). different results appeared in the study7, 

regarding weight gain of rabbits when dosed with ginger. 

While in the study8, its results showed compatibility with 

some of the results of the current study, when exposing 

pregnant mice to glue smoke at a concentration of 2500 

mg/kg of body weight, behavioural symptoms were

Examination of the morphology   

Clinical results showed liver congestion as a result 

of increased blood pooling in addition to paleness of the 

limbs and the formation of a cystic in some lobes, which 

led to the erosion of liver tissue. As shown in (Fig.1) 

This is identical to what is found in the study8, where 

the livers of pregnant mice exposed to glue smoke at a 

concentration of 2500mg/kg of body weight were noted, 

their irregularity, congestion and the appearance of 

white scars on the surface of the lobes, but less severe 

than what was found in the livers of mice for the study 

Current

Microscopical apperants changes:-

The microscopic examination of the tissue livers 

sections, in general shows the presence of a distortion 

represented by the radial arrangement of the hepatic 

cords in the central lobular region and the surrounding 

areas in the dosed groups, in addition to the appearance 

of hepatitis with infiltration of neutrophil granulocytes 
. Blurred boundaries between the cytoplasm and the 

nucleus of hepatocytes, the asterisk indicates areas 

of liver congestion and cell necrosis (Fig.2) and this 

Similar to a study9 that clarifies the role of T cells in the 
work of liver abscess caused by Bacteroids fragile as it 

has been found to play a key role in its formation. On 

the seventh day of infection of the mice with bacteria, 

the emergence of polymorphic leukocyte infiltration 
(kupffuer cell) with the destruction of the liver structure 

was found. According to the study . my result similar to 

the effect of .

The results of mice exposed to glue smoke at a 

dose of 1500 and 2500mg/kg showed congestion of 

blood vessels between lobules, massive infiltration of 
mononuclear inflammatory cells near blood vessels, 
vacuole degeneration and thrombotic necrosis of cells, 

but upon exposure to a dose of 3500mg/Kg of body 

weight of glue, which results in congestion of blood 

vessels and heavy infiltration of inflammatory cells 
around them8 .

The current study also occurrence of vascular 

dilatation among the hepatic lobules, due to acute vein 

congestion . which led to the filling of the central vein 
and the portal area with blood components and their 
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infiltration into the hepatic sinusoid (monocyte). as 
shown amyloid with infiltration of mononuclear (kupffer 
cells) inflammatory cells in the necrotic area, and blurred 
borders between the cytoplasm and the nucleus of 

hepatocytes , in addition to the appearance of bile droplets 

and cell enlargement (Fig.3,4), and this is similar to the 

effect of Tamoxifen on the liver cells of the female white 

mice mentioned by10 as well as similar results11 when 

Dosage of mice with parkazole. The changes caused by 

the doses of 250,350 and 450mg/kg of body weight were 

distorted by microscopic examinations such as vascular 

congestion between the lobules, expansion of sinusitis, 

thrombotic necrosis of hepatic cells, congestion of 

central veins and focal infiltration of inflammatory cells 
around the blood vessels. 

These changes are also similar to the results of the 

study12, who found that chronic exposure to inhalation 

of thinners by mice led to focal necrosis, granuloma 

and inflammation portal inflammation which are 
characteristic changes of hepatitis toxic and these changes 

may be due to oxidative stress It is a dangerous problem 

during drug development and use of many known drugs. 

For example, an overdose of acetaminophen (APAP) is 

currently the most common cause of acute liver failure in 

the United States and Great Britain .Drug-induced liver 

injury indicates that mitochondria are critical targets for 

drug toxicity, either directly or indirectly through the 

formation of reactive metabolites. These events together 

lead to cell apoptosis . The main mechanism of toxicity 

is the induced metabolism activation of cytochrome 

P450, which generates the reactive metabolite (N-acetyl-

p-benzoquinone imine (NAPQI) formed after an APAP 

overdose depletes cellular glutathione (GSH), and adds 

proteins including mitochondrial proteins, which It causes 

oxidative stress inside the organelle and then begins 

to signal creeps resulting in programmed necrosis of 

cells, DNA fragmentation and subsequent inflammatory 
response, including the release of inflammatory 
cytokines and activation of immune cells. In contrast to 

APAP infection, oxidative stress-mediated by immune 

cells is critical in liver infection caused by conditions 

such as ischemia, wherein associated molecular patterns 

(DAMPS) from liver cells induce the production of 

free radicals and chemokine from Kupffer cells in the 

hepatic sinuses, This then causes neutrophils to infiltrate 

the disease area and further oxidative stress near the 

liver cells, which ultimately results in mitochondrial 

oxidative stress and results in cell necrosis.

The effect of ginger on the liver is similar to that of 

the study13, which included dosing mice with varying 

concentrations (50-100-200)g/kg of sweet seed (Fennel) 

Foeniculum vulgare. 

He found that the dose with a weight of (100-200)

g/kg shows the expansion of hepatic sinusoids, hepatic 

cell degeneration, inflammatory cell dysfunction with 
vascular congestion and necrosis of the liver tissue .

Besides, the livers of white male mice suffered from 

degeneration and distinct deformation in the hepatocytes, 

the emergence of blood congestion, infiltration of 
inflammatory cells and emptying in the cytoplasm of 
hepatocytes due to the effect of the aqueous extract of 

coriander leaves at the dose of 250mg. 

These results indicate that an oral dose of aqueous 

coriander leaf extract has effects. Toxicity in the liver at 

a dose of 250 mg per kg of body weight 14

The sections revealed the presence of enlargement 

and significant necrosis at the site of the lobe that 
contains the pyogenic cyst, which showed significant 
erosion and necrosis of the hepatocytes as in (Fig.5,6). 

It is accompanied by slightly contracted and irregularly 

shaped hepatocytes with the cytoplasm of the fibres 
of the acidic pigment and a fragmented small nucleus 

representing the initial stages of apoptosis, accompanied 

by the presence of small spherical cells with a small 

single nucleus and the fibrous cytoplasm of the acid dye 
as well. These represent the late stages of apoptosis 4,15 . 

In other passages, bile droplets were infiltrated and 
retained inside the hepatocytes, as shown in (Fig.3). 

The current study differed wit16, where it was found 

that the effect of the aqueous ginger extract by 400mg/

kg antioxidant and prophylactic in the liver of diabetic 

mice after being injected with oxen known as its ability 

to damage pancreatic and hepatic tissue, and the reason 

for this difference may be dependent on the amount of 

Given dose 3. also showed positive results for evaluating 

the preventive therapeutic activity of 6-gingerol and 

6-shogaol on prostate cancer cells and their anti-
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inflammatory effect on otitis media in mice, caused 
by the use of the active component of Croton oil,(12-

otetradecanoyl-phorbol-13-acetate TPA) as the active 

ingredient is used to induce an inflammatory response 
in mice. 

It is a powerful inducer of tumours, hyperplasia, 

inflammation and excessive expression of 
cyclooxygenase and cytokines when applied to mouse 

skin . Most of the morphological features of programmed 

cell apoptosis are present, such as segmented nuclei, 

chromatin condensation, and the presence of apoptotic 

bodies. It has also been observed that 8-gingerol, the 

shogaol mixture and 6-shogaol are more effective 

in causing programmed cell death in both prostate 

cancer cell lines (androgen-dependent line (LNCaP) 

and androgen-independent cell line(PC-3)by activating 

the internal pathway)or the mitochondrial pathway for 

apoptosis. From the researcher’s point of view, it was 

found from this scientific evidence that the spice studied 
in our research has some pharmaceutical and chemical 

properties similar to classes of drugs capable of causing 

liver damage if given in high doses and thus explains its 

ability to affect the observed tissue structures. Therefore, 

based on the results of this study, it was found that 

excessive consumption of ginger is capable of causing 

liver damage and therefore should be taken with caution. 

(Figure1):Macroscopically a mouse with a ginger spice showing signs of erosion of the ear and the tip of the 
tail , macroscopical the liver of the shielded mouse with ginger spice showing erosion of the tissue and the 

formation of the cyst(arrow) 

(Figure2):Liver dosed with a spice of ginger showing hepatitis with infiltration of neutrophil granulocytes 
(black arrow). Blurred boundaries between the cytoplasm and the nucleus of hepatocytes, the star indicates 

areas of liver congestion and cell necrosis (black star) at a strength of (X40)
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(Figure3):Liver dosed with a spice of ginger showing amyloid with infi ltration and proliferation of 
neutrophils, lymphocytes in the necrotic area (black arrow) and blurred borders between the cytoplasm and 
the nucleus of hepatocytes (arrowhead), in addition to the appearance of bile droplets and cell enlargement. 

Hepatic at a power of(X40) 

(Figure4):Liver dosed with ginger spice showing vascular congestion, infi ltration of mononuclear (kupffer 
cells) infl ammatory cells, vacuole degeneration, and hepatocellular necrosis accumulated in the extremities.

(X40).

(Figure5):Liver dosed with a ginger spice showing the area of coagulative necrosis and tissue erosion, of (X4 
, X10 andX40)
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(Figure6):Liver dosed with a ginger spice showing the presence of dark areas coagulative necrosis and faded 
ones with and there is loss cellular detail with infiltration inflammatory cell ( kupffer cell ) (X4 , X10).

Conclusions

To begin with, we say too much of something is 

harmful, no matter how beneficial it is, as it has been 
proven that eating ginger in high and repeated doses 

leads to the damage that was discovered in the livers of 

experimental animals. It damages the structural structure 

of liver tissue and the damage may reach erosion in 

parallel with the experimental results and the reported 

cases. These results coincide with the term “Toxic 

hepatitis”. But despite all these symptoms and compared 

to the dose administered with the weight of the mice, 

the mortality amount was If you compare the dose scale 

given with the bodyweight of the mice, we find that the 
death amount is low or the resistance of the mice to it 

may be high. 

Recommendations 

1. Carry out a biochemical and physiological study 

to see the effect of spice 

2. Conducting a study at the level of the electron 

microscope to find out the effect of spice on the cellular 
structure 

Ethical Clearance - Taken from Ethics Committee 

of Diyala Medical College 

Source of Funding - Self founded 

Conflict of Interest - Nil 

References 

1- Saha P, Talukdar A D, Nath R, Sarker SD, Nahar 
L, Sahu J, Choudhury MD . Role of Natural 
Phenolicsa in Hepatoprotection: A Mechanistic 
Review and Analysis of Regulatory Network 
of Associated Genes. FPh.2019;10(509):(1-25). 
https://doi.org/10.3389/fphar.2019.00509 .

2- Helal EGE, Abd El-Wahab SM, Sharaf AMM, 
Zedan GA. Effect of Zingiber officinale on fatty 
liver induced by oxytetracycline in albino rats. 
EJHM.2012;46:26–42 .

3- Ramji D. Isolation of gingerols and shogaols from 
ginger and evaluation of their chemopreventive 
activity on prostate cancer cells and anti-
inflammatory effect on 12-O-tetradecanoyl-
phorbol-13-acetate (TPA)-induced mouse 
ear inflammation. Rutgers, State Uni. of New 
Jersey.2007;1-192. https://doi.org/doi:10.7282/
T3VQ3348 .

4- Latona DF, Oyeleke GO, Olayiwola OA. Chemical 
Analysis of Ginger Root. JACh. 2012.: 1(1): 47-49 
www.iosrjournals.org .

5- Abbood SA, Gali A, Jassim, KA. The histological 
effect of Aeromonashydrophila on liver of male 
albino mice. JSciB. 2013; 2(10): 260-268 . 

6- Bancroft J, Steven A. Theory and practice 
of histological techniques. 2nd ed, Churchill 
Livingstone Edinburgh, London and NewYork. 
1982:662 .



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3305

7- Al- Hilfy J H, AL– Mehdawi F, Al-Kaisy KS, 
Effects of soybean seeds on the histological 
structure of liver of male rats Rattus norvegicus 
treated with uranyl. coll. SUB.2010; 51(4):520-
527.

8- Al-Sultan RGh, Al-Sadi HI, Al-Hmadani HM. 
Cross Malformations and Histological Changes in 
Liver of Pregnant Mice and their Embryos Exposed 
to Glue Smoke. RSJ, 2018;27(5): 21-40 .

9- Chung DR, Park H, Park Ch, Hwang E, Cha Ch. 
Role of T Lymphocytes in Liver Abscess Formation 
by Bacteroides fragilis in Mice. II.2011; 79(6): 
2234–2240 .

10- Alsalman AMA. Effect of tamoxifen on the 
hepatic cell of females albino mice on the electron 
microscope study. IJS.2012; 53(1): 68-72 .

11- Al-Sadi HI, Al-Hmadani HMH, Al-Sultan RG. 
Morphological and Histological Changes in Liver 
and Lung of mice and Their Embryos Administred 
with Parkizol Drug ; UMI.2017;22(10): 1-12 . 

12- Toros, A.B.; Yasar, B.; Ozel, L.; Kilic, G. 

Histopathological changes in the rat liver exposed 
to chronic thinner inhalation. GT.2013 Kabul 
Tarihi, 15.08 .(citedby 8)

13- Elmore SA, Dixon D, Hailey JR, Harada T, 
Herbert1 RA, Maronpot RR, Nolte Th, etal. 
Recommendations from the IN-HAND Apoptosis/
Necrosis Working Group. TP. 2016;44(2) 173-188.

14- Chung DR, Park HR, Park CG, Hwang ES, Cha CY. 
Role of t lymphocytes in liver abscess formation by 
bacteroides fragilis in mice. II. 2011; 79(6): 2234–
2240

15- Mani S, Mondal D, Sarma K, Singh K. 
Experimentally Induced Liver Cirrhosis with 
Ascites by Carbon Tetrachloride and Phenobarbital 
Sodium in Wistar Rats. AAVS.2014;2 (3):159 – 
163 . 

16- Thoolen B, Maronpot RR, Harada T, Nyska 
A, Rousseaux C, Nolte Th, Malarkey D etal.. 
Proliferative and Nonproliferative Lesions 
of the Rat and Mouse Hepatobiliary System.
TP.2010;38(7S):5S-81S



3306    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Effect of Extreme Consumption of Clove on the Morphology of 
Mice and Liver Tissue
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Abstract

Introduction: Flavors are one of the main materials used in the world kitchens. Therefore, we must research 
their harms in the service of society. Objective: This study aimed to investigate the effect of too much cloves 
consumption on the morphological and histological structure of the mice liver. It is important to have a clear 
view of the excitements that play a major role in damaging organs. Methodology: About 20 mice were used. 
I was orally (1g) to ginger for 50 days. that anesthetization, separating the liver, fixing by formalin, using the 
routine method to preparation block and sectioning (5um) then coloured with H&E. Results: symptoms was 
decrease in weight and signs of dehydration and hair loss,. the liver appearance of severe congestion with a 
dark red colour, accompanied by bleeding and the appearance of necrosis in the liver. Microscopy indicated 
a loss of the normal structure of the liver tissue. The sections also showed the emergence of the stages of 
programmed death of cells.Conclusion: We concluded that consuming spices in large quantities will lead to 
toxic liver toxicity, but it is not dangerous.
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Introduction

The spice has been used for centuries as a food 

preservative and medicinal plant because it acts as both 

antioxidants and microbes1. Decades ago, healthy eating 

habits were responsible for protecting against various 

diseases associated with poor nutrition such as obesity, 

cardiovascular diseases, etc.2,3.

Given the active components of cloves such as 

(gallotannic acid, caryophyllin, tannin, protein, fats, 

carbohydrates, energy, vitamin B1, B2, iron, oils, 

resins, and pentosantes, mineral elements, cloves are 

an excellent source of manganese, which is a very good 

source. Dietary fiber, vitamin C, vitamin K, ω-3 fatty 
acids, and a good source of calcium and since previous 

studies have highlighted the therapeutic importance of 

cloves because of the beneficial elements it contains4,5, 

so we will discuss in this study the effect of high doses of 

cloves depending on The researchers presented previous 

studies in which they dealt with several aspects.

So the study2on the combined effect of excessive 

consumption of Yaji sauce consisting of (ginger, cloves, 

red pepper and black pepper on rabbit liver tissue), and 

the use of spice extracts expanded in treating some types 

of bacterial infections.

Therefore, this study was designed to link the 

individual with the common effects of excessive 

consumption of cloves on the phenotypic and 

histological changes of rat liver resulting from excessive 

consumption of this spice, and contribute to setting 

the permissible limit for its consumption and avoiding 

excessive of it . 

Materials and Methods

Animals:- This study was carried out in the 

laboratories of the Diyala University and the laboratories 

DOI Number:10.37506/ijfmt.v15i3.15813
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of Hospital, it included 20 mice weighing (30-26g).

Animal dosing:- The animals were administered 

orally by (1g) per ginger powder mixed with (10ml) of 

distilled water , period lasted for 50 days. The groups 

were divided into two groups, which included 10 mice 

for each group, as follows. Separating the liver by using 

the Pellet Wild method , then put into formalin after 

washing it with saline solution, for a period ranging 

between (12-16h).Useing routine preparation and 

sectioning by manual rotating microtome of the type 

(HM325) and that coloured with Delafield haematoxylin 
and Eosin6.

Results and Discussion 

Clinical symptoms 

The organ that controls the various physiological 

processes in the body of a living organism is called 

the liver. In the long term, multiple injuries can cause 

injuries that lose the ability to regenerate7. Man has 

been accustomed since ancient times to using cloves in 

cooking for its aromatic feature or as herbal remedies 

instead of Chemical and medicinal treatments, as a result 

of their common perception of herbs that do not cause 

side effects according to their beliefs at the cheapest 

prices8. 

Therefore, the current study showed the extent of 

the effect of cloves on the health and efficiency of the 
liver if taken in large doses and for long periods as it 

was represented by the emergence of different clinical 

symptoms when mice were dosed with a spice Cloves, 

at a concentration of (1g), showed clear signs of loss 

of appetite compared to before the dose, which was 

accompanied by a decrease in weight and signs of 

dehydration and hair loss, which led to the appearance 

of skin in most areas of the body as shown in (Fig.1).

This is not in line with study9, which showed 

different results in terms of weight gain in rabbits when 

dosed with cloves , some of which resulted in death. But 

similar to the results of the study10 when dosing mice 

with Paraxol, as the behavioral changes caused by the 

doses 250, 350 and 450 mg / kg of body weight reflected 
signs of lethargy and withdrawn, poor eating and 

drinking water, and then partial cessation of eating them, 

as well as the occurrence of vaginal bleeding and the 

death of some. And, it was consistent with Study 11, in 

that the mice that took khat extract suffered a significant 
decrease in their body weights, indicating the effect of 

anorexia and liver damage due to the effect of khat on it .

Examination of the morphology   

Clinical results showed the liver is dark red in color, 

and the limbs are transparent and paler. The lobes of the 

liver appeared, varying in color as a result of hemorrhage 

and also eroing the liver tissue, as shown in (Fig.1), 

which led to the death of some of them . 

This is identical to what is found in the study10, 

where the livers of pregnant mice exposed to glue smoke 

at a concentration of 2500mg/kg of body weight were 

noted, their irregularity . To the extent of the researcher’s 

knowledge, he did not find a result identical to what he 
had reached in terms of the negative effect of cloves, 

because most studies dealt with its curative effect, and 

he did not find a similar result for necrosis in the liver in 
terms of appearance. 

Microscopical apperants changes:-

In general, the histological sections showed a loss 

of the normal structural structure of the liver tissue 

represented by the radial arrangement of the hepatic 

cords in the central lobular region and in the surrounding 

areas in the dosed groups, as shown in Figure (2,3,4).

The livers of mice fed with cloves showed 

vasodilation, hepatic sinuses and hemorrhage, due to 

severe congestion of the vessels between the hepatic 

lobules, which led to the central vein and the portal 

area being filled with blood components and leaching 
severely in the hepatic sinusoid. Also small amounts of 

phagocytic cells are near the blood vessels . 

Seeing the presence of enlargement and thrombotic 

necrosis of hepatocytes, and some histological sections 

indicated the presence of slightly contracted liver cells in 

addition to the emergence of irregularly shaped hepatic 

cells with an acidic cytoplasm and a small fractionated 

nucleus representing the early stages of apoptosis, 

accompanied by the presence of small spherical cells 

with a nucleus Mono is small and the cytoplasm of 
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the eosinophilic dye also represents the late stages of 

programmed death. In other sections, the emergence of 

nucleated cells and the leaching of yellow droplets and 

their retention inside hepatocytes, as shown in Figure (2-

6), and these results were in agreement with the study 

12, which dealt with the effect of cadmium on the liver 

at different doses and for different periods, and it was 

found that the dose on the 30th day is similar to the 

results of the current study; Except for the amount of 

inflammatory cells around the blood vessels, which were 
in the current study in smaller quantities. On day 45, 

the nuclear degeneration and loss of the cell appeared .  

Likewise, with study 11, which dealt with the toxic effect 

of dried and green khat on the livers of rats, it was found 

that khat leads to congestion of the hepatic vessels, while 

study 13 had different results, where the components of 

cloves were used to inhibit cirrhosis by inhibiting free 

radicals and through this study it was found that eating 

cloves in quantities It will generate free radicals, which 

in turn will damage hepatocytes and damage tissue .

The reason for the emergence of enlargement of 

liver cells, necrosis and lymphocyte infiltration in mice 
that consumed high doses of cloves, because liver cells 

are the sites most affected by cloves if it is taken in 

an excessive amount, which affects the transfer of the 

mitochondrial membrane in the liver and causes the 

mitochondria to swell in the resulting liver cells. And 

increased biochemical markers and liver enzymes, 

which quickly pass through the leaky membranes of cell 

organelles. Consequently, the massive accumulation of 

fluid in the vacuoles may lead to cell lysis and death14 . 

The mechanism of cell death works normally 

to preserve them by removing harmful or severely 

damaged cells. However, excessive liver apoptosis 

is likely to contribute to acute hepatitis by causing 

liver dysfunction. Natural killer cells, T cells, and 

macrophages are mobilized during ALI, and liver-

resident macrophages act as a factor contributing 

to. liver damage by mass production of cytokines in 

response to inflammatory stimuli. These inflammatory 
cells secrete pro-inflammatory cytokines such as tumor 
necrosis factor α (TNF-α), interleukin (IL) -1β and IL-
6, and these pro-inflammatory cytokines play a role in 
promoting ALI progression 15, 16 .

From the researcher’s point of view, it was found 

from this scientific evidence that the spices studied in 
our research have some pharmacological and chemical 

properties similar to those of drugs that are capable of 

causing liver damage and thus explain their ability to 

affect the observed tissue structures. Therefore, based 

on the results of this study, it was found that excessive 

consumption of cloves for long periods of time is 

capable of causing liver damage and therefore it should 

be avoided or rationalized using it . 

Sudden liver damage results in acute and short periods 

of injury, which in turn causes ill health and a higher 

death rate, which may be due to complex interactions of 

oxidative stress, apoptosis and inflammation . 

(Figure1):macroscopically a mouse with a cloves spice showing signs hair loss, macroscopical the liver 
of the shielded mouse with clove spice showing erosion of thetissue and the formation of the necroses 

(arrow) . 
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(Figure2):liver dosed with clove spice showing congested blood vessels, and infiltration little of mononuclear 
(kupffer cells) inflammatory cells (arrowhead), vacuole degeneration, and hepatocellular necrosis 

accumulated in the extremities (black star).X10 

(Figure3):liver dosed with a clove spice showing the area of pyknosis and coagulative necrosis and tissue 
erosion and dilated blood sinusoids, Nuclear pyknosis (P) of (X10 andX40)

(Figure4):liver dosed with a spice of clove showing amyloid with infiltration, and blurred borders between 
the cytoplasm and the nucleus of hepatocytes (arrowhead), in addition to the appearance of bile droplets , 

dilated blood sinusoids and cell enlargement Hepatic, Nuclear pyknosis (P) at a power of(X40)
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(Figure5):liver dosed with a spice of clove showing Blurred boundaries between the cytoplasm and the 
nucleus of hepatocytes(arrowhead), the star indicates areas of liver congestion and cell necrosis and dilated 

blood sinusoids(black star),Nuclear pyknosis (P), cytoplasmic granularity(CG) at a strength of (x40)

(Figure6):liver dosed with a clove spice showing the presence of dark areas coagulative necrosis (two 
phases ) and faded ones with and there is loss cellular detail (X40).Nuclear pyknosis (P), cytoplasmic 

granularity(CG) , cell necrosis (CN) , and many bi-nucleated cells (arrows)are also shown.

Conclusions

To initiate, we say too much of something is 

dangerous, no matter how beneficial it is, cloves is well 
known as a food flavor worldwide with high human 
consumption. In conclusion, the results showed that 

proven that eating clove in excessive and repeated doses 

leads to the damage that was discovered in the livers of 

experimental animals. It damages the structural structure 

of liver tissue and the damage may reach erosion in 

parallel with the experimental results and the reported 

cases. These results coincide with the term “ Hepatotoxic 

“. there should be awareness 

Recommendations 

1. Carry out a biochemical and physiological study 

to see the effect of spice 

2. Conducting a study at the level of the electron 
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microscope to find out the effect of spice on the cellular 
structure 

3. Additional studies are suggested using oral clove 

dose in food and as solution to compare toxic effects 

produced by the two different routes of administration. 
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Abstract

The Covid-19 pandemic has inflicted disastrous damages on various aspects of human lives, especially 
the healthcare sector. The shortage of beds, medical staff, and other facilities in hospitals posed an acute 
dilemma over who should be given precedence in the treatment process and whether a more seriously ill 
person should sacrifice for people with less severe illness. With an interpretative approach, this short research 
article discusses the above questions by using compulsory organ donations as a proxy. After evaluating 
the compulsory organ donation from the ethical aspect, researchers then dig into the issue from legal and 
socioeconomic perspectives. The authors are convinced by Kant and Nozick’s proposals on ethics and 
justice regarding organ donation and patient sacrifice. The research also found out that the problem is not 
merely limited to the question of morality but also extended to an opt-out system for ensuring social welfare. 
Finally, the paper encourages medical practitioners, legislators, and social activists to make decisions about 
medical-legal issues based on interdisciplinary views.
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Introduction

While medicine saves human lives, and jurisprudence 

protects people from injustices in society, philosophy is 

a tool for each citizen to reflect objectively and critically 
on the ethical values   that medicine and jurisprudence 

are pursuing. The onset of the novel Covid-19 pandemic 

forces medical practitioners, legislators, and society into 

these moral thoughts. The Covid-19 has put hospitals 

under pressure in terms of the shortage of equipment 

and facilities worldwide. Normally, intensive care 

units (ICUs) are fully occupied, so under the Covid-19 

circumstance, they have to suffer from the acute shortage 

of ICU bed availability and ventilators because about 

10% of patients with Covid-19 will require ventilatory 

support in some forms32. It is reported that many US 

states have extremely low bed numbers17. Medical 

staff’s care and the distribution of face masks and other 

medical resources are also taken into strict consideration 

to deliver to the right people. In the broad picture, 

these inadequate resources lead to the ethical dilemma 

of what kinds of people should be prioritized and who 

should sacrifice others’ lives. Specifically, this results 
in whether we should sacrifice people with more severe 
illness to save those with a higher possibility to survive. 

To explore the concept of sacrificing people for 
social benefit, this research will use compulsory organ 
donation as a proxy. Organ donation saves lives. This 

practice helps sick citizens a second chance to live a 

healthy life. However, many citizens are dying, waiting 

for an organ. Should the government force a citizen 
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to give compulsory organ donation to save more lives 

in society? With the current medical ethics and in 

compliance with international laws, no institution or 

doctor is allowed to force a citizen to donate his organs 

to others without permission and approval from him or 

his family in his will14.From the perspective of a legal 

researcher and a philosopher, the research agrees but 

does not accept that the present medical rules and laws 

are apparent. 

Literature Review

Scholars around the world have addressed the 

questions of organ donation from both theoretical and 

empirical perspectives. Theoretically, various research 

concentrates on the impacts of culture and religion on 

human’s acceptance toward organ donation. Culturally 

in China, for example, Liu indicates that family factors, 

the experience of blood donation, and willingness to 

accept a donated deceased organ have a significant 
impact on organ donation decisions19. From the 

religious perspectives, the paper of Kobus points out that 

treatment with organs taken from living and deceased 

people gains support from a majority of Judaism’s 

followers18. Padela also reported that Muslim followers’ 

attitudes toward organ donation and religion are closely 

linked despite their lack of in-depth knowledge about 

Islamic perspectives on organ donation22. From an 

ethical and moral perspective, Schweikart makes a re-

examination of whether a medically justifiable homicide 
is a legal action in compliance with the “dead donor 

rule,” whose prerequisite is that donors must be dead26. 

Rissman suggests approaches in building a framework 

that ethically and legally safeguards the rights of people 

with disorders of consciousness24. 

Empirically, the educational level also affects the 

people’s attitudes towards organ donations as the young 

with secondary and higher education are more likely to 

approve organ donation18. However, the perspectives of 

medical students regarding organ donation are different 

across the world . In 2019, only 37% of Spanish 

veterinary students favored presumed consent law21. 

Meanwhile, deceased organ donations are supported 

by most Chinese medical students in China 19. On the 

other side, research conducted by Tarzi indicates that 

the laws and legislation related to organ donation are 

still foreign among most people in Syria; however, over 

three-fourths of respondents were willing to donate their 

organs27. Regardless of the attitude, the organ shortage is 

a significant problem. For example, in the United States, 
the number of patients on the waiting list was 95,000, 

and patient deaths were over 6,300 in 20061. In 2014, 

the United Kingdom had 457 patient deaths due to organ 

shortage1,16. Many scholars suggest and qualitatively 

illustrate that institutional improvement can address the 

shortage issues; however, many moral and legal actions 

prevent such implementation. 

An observation on previous papers indicates a 

literature gap that research on attitude, awareness, and 

policy implementation is mostly done empirically rather 

than theoretically. Besides, theoretical questions relied 

on religious debate and belief rather than philosophical 

and moral aspects. Therefore, this research will discuss 

the dilemma in a more thorough approach with ethical, 

jurisdiction, and social-economics perspectives. 

Methodology

This research employs interpretive research as a 

method for analysis. In legal research, interpretivism 

offers a philosophical explanation of how institutional 

practice, such as legal action and practices, can modify 

legal rights and obligations. In legal research, this 

approach has been employed by Ronald Dworkin, 

Ripstein, and Gardner. Unlike the prevalent empirical 

research, which purely results in descriptive information 

about organ donation, interpretivism allows the 

researchers to explore conscience and moral value 

that cannot be measured with numbers. This method 

allows the researchers to investigate the rationale and 

motive force that solidifies the law development, social 
acceptance process, and clinicians’ moral experience in 

humanitarian work13. 

This short research article will review the above 

question in a multi-dimensional and critical way from 

the perspective of moral ethics, legal jurisprudence, 

and socio-economics. We will explore the Golden 

Rule, Kant’s morality, Utilitarianism, United Nations 

Universal Declaration of Human Rights, Robert Nozick, 

and John Rawl’s principles of justice on the question of 

compulsory organ donation. The multi-dimensional and 
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critical analysis will highlight the controversial nature of 

organ donations and their position in a network of legal, 

economic, and social issueas. This paper emphasizes 

that scholars should not view organ donation limitedly 

in its medical-legal scope; its solutions should account 

for all other moral, political, and economic factors and 

principles, preventing negative consequences in policy 

implementation. 

Compulsory Organ donations from the moral 
ethics’ perspectives: 

The debate of saving a mildly sick person by 

sacrificing a more seriously ill one is not a new question 
in the world of ethics and philosophy: Trolley Dilemma. 

Philippa Foot introduced the first thought-provoking 
version of the trolly problem in 1967. Suppose you are 

the points operator of a trolley traveling towards five 
men working on the track and has no breaks. On the 

side track, however, there is just one working man. If 

the driver diverts the trolly to the side track, one man 

will be killed to sacrifice for saving five men. Will a 
normal person make such a decision? Various scholars 

approach this question from cultural and empirical 

analysis. For example, the large Moral-Machine 

Survey, after analyzing the decisions made by 70,000 

participants from 42 countries, reveals that the choice 

depended on their cultural milieu. While most residents 

in western countries agreed on sacrificing one individual 
to save the lives of several others, the figures in some 
east Asian countries are remarkably lower3. Rather 

than investigating empirical research like previous 

researchers with the trolley problem, the study initiated 

a philosophical conversation on compulsory organ 

donations. 

We want to start with the concept of the “Golden 

Rule.” The Golden Rule can be summed up as follows: 

“Do unto others as you would have others do unto 

you”7. A typical example is that we should contribute 

money and materials to support residents in flooded 
areas because we wish that if one day we get caught in 

a natural disaster, everyone will come to help us. The 

Golden Rule Principle is taught and widely used by 

many moral and religious ideas such as Confucianism, 

Buddhism, Christianity, and many other great religions. 

From the ethical perspective of the Golden Rule, each of 

us will form our answer. We do not support compulsory 

organ donation because we do not want others to decide 

on our own lives. At the same time, we do not want to 

be abandoned by the doctor because of our more severe 

illness. In general, the choice in this answer comes from 

conscience and personal desires. 

However, we cannot deny Kant’s reasonableness 

and persuasion. Kant’s morality is counterintuitive. Kant 

believes that if something is good, it should be universal 

- that is, it cannot be accurate in one situation but false 

in another. We want to summarize Kant’s statement as 

follows: “Take action if you think the whole society is 

acting like you, and society will flourish.”11. At first 
glance, Kant’s statement might be similar to the Golden 

Rule, but in fact, these principles are different. Humans 

want to conduct many actions that are not ethical and do 

not bring general good values   to society. For example, 

a student wants other friends to let him copy the papers 

during the exam and also wants to help other friends 

in similar cases. With the Golden Rule, we accept the 

above activities; however, Kant will refuse. From Kant’s 

perspective, we should support compulsory organ 

donation and sacrifice the more seriously ill person to save 
the less. The reason is that compulsory organ donation 

saves more people. For example, the brain might die; 

however, the heart, liver, and kidney are still working 

and can save three lives. Kant’s ethics statements are 

concerned with objective morality (morality is good 

for society, not necessarily with intuition). For Kant, 

morality is a common standard of society rather than 

conscience11. We point out Kant’s argument not to show 

agreement but to show reasonableness and persuasion for 

action contrary to current medical and jurisprudence’s 

apparent ethics. 

We also recognize the gaps in both ethical points of 

view. Firstly, critics can argue that Kant is not in favor 

of compulsory organ donation because most people 

consider this to be the right thing - an objective ethical 

standard. For Kant, the evaluation of a good or bad 

action does not come from the result of that action but 

from the motivation that drives that action2. Suppose a 

thief steals money from a household, for example, but 

accidentally helps hospitalize the owner of a house with a 

heart attack. In that case, the thief is still doing evil deeds 
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because he has an immoral purpose. Secondly, it will 

be superficial when we make decisions by considering 
only the number of lives and socio-economic benefits. 
According to the scholars of Utilitarianism, the right 

thing lies in the sum of social joy31. In other words, it is 

not the criterion of who is less ill and who is seriously 

ill but saving whom to bring more joy to their family in 

particular and society in general that counts. Finally, in 

the first three short paragraphs, we look at the ethical 
question in a separate aspect from other social and 

ethical problems. At the same time, we also only see the 

problem from the subjective and objective perspective 

of each individual (ours, that of Kant, and that of the 

scholars of Utilitarianism). However, personalization, 

problem differentiation, and ethicism will not answer the 

question from a social perspective. 

Compulsory Organ donations from the legals’ 
perspectives: 

Since ethics is inadequate, we want to look at 

organ donation and the dilemma of sacrificing the sick 
from a jurisprudence perspective. Laws are the rules 

that govern and control human behavior29. The laws 

are created to limit the Golden Rule’s subjectivity and 

mandate Kant’s objective moral standards. In the legal 

theories, human rights and equality are two important 

concepts. Regarding organ donation from a clinically 

dead person, equality and human rights are still existent 

but not critical to him. However, in other circumstances 

such as equality in court and 30 basic human rights, these 

two concepts are the minimum rights for each citizen’s 

life. Because of the inclusiveness of the two concepts 

above, it is impossible to declare a law on compulsory 

organ donation without taking these two principles into 

account. 

First, we need to review equal rights in every 

human being. In fact, everyone is born unequal: some 

are born into a noble family, some are poor, some are 

geniuses, some are ignorant, some are good, and some 

are disabled. Regardless of the above inequalities, equal 

rights are necessary because the law equally values 

every life28. In the court, life’s value of a seriously ill 

person and a healthy person is entirely similar, so asking 

for help from a more ill person to cure a milder patient is 

meaningless. The legal answer is an objection. However, 

this statement has many shortcomings. If a critically ill 

person is a critically ill war crime, a critically ill death 

row inmate, or a critically ill president, will the balance 

change? The answer is yes in most cases and no for some 

countries. Basically, all people have the right to equal 

treatment under the same circumstances. The difference 

when saving an ordinary person, a president, or a death 

row inmate lies in the category of economic, political, 

and moral inequality, not the law34. The saying: “Make 

sacrifices for the leader,” is not in pure law but the 
politics of law. This should be analyzed and concentrated 

in another ethical and political research; however, 

we mention it to acknowledge our legal arguments’ 

shortcomings critically. 

Moreover, articles 3 and 30 of the 1948 United 

Nations Universal Declaration of Human Rights also 

influence the development of the compulsory organ 
donation law. Article 3 states: “Everyone has the right 

to life, liberty, and security of person.” With Article 

30, we have: “Nothing in this Declaration may be 

interpreted as implying for any State, group or person 

any right to engage in any activity or to perform any 

act aimed at the destruction of any of the rights and 

freedoms set forth herein.” Those two articles reiterate 

that international legal standards aimed at ensuring the 

minimum living needs of a human being. Legislators 

cannot impose compulsory organ donation on citizens. 

Directly forcing citizens to donate organs or the fact that 

a doctor saves a less sick patient and sacrifices the more 
sick person is a violation of article 30 of the 1948 United 

Nations Universal Declaration of Human Rights30. 

From a philosophical perspective, the prohibition of 

compulsory organ donation as the current law is tied to 

minimal human rights. If a country, like Vietnam, forces 

compulsory organ donation, it creates false premises 

that infringe upon the Vietnamese citizens’ right to life, 

freedom, and safety. Since the law aims to build a fair, 

orderly, and safe society, it does not impose compulsory 

organ donation on citizens. 

There is currently an innovation in organ donation 

law. Started in 1987 by Singapore and notably Spain, 

UK, Australia, and Belgium, there is an opt-out system 

for organ donation33. Under the opt-out system, it 

is a default that all citizens will donate organs if an 
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unfortunate incident occurs to them unless they say they 

don’t want to. This rule of law does not force people 

to donate organs (since they have the right to refuse), 

but they will be automatically deemed to donate organs. 

This principle solves the legal inconsistencies outlined 

above. Many scientific studies from the British Medical 
Journal have provided evidence that the opt-out system’s 

principle has solved the shortage of organs for surgery 

in many countries, such as the UK and Singapore8,9. 

For example, researchers found that the donation rates 

double in an opt-out system than in an opt-in system in 

Singapore15. The opt-out system is an innovative legal 

solution that might solve the organ shortage issues in the 

future. 

On the other side, there is criticism about the opt-out 

system also. The first argument is organ donation should 
be viewed as a gift rather than a mandatory act. Without 

an informative system for citizens about their rights 

to opt-out, there is no difference between the opt-out 

system and the compulsory organ donation system. Pope 

Benedict XVI was concerned that the process of organ 

acquisition would terminate the informed consent. In 

other words, he worries that in an opt-out system, organ 

donation is not a gift but an abusive act. He mentions: 

“… In these cases, informed consent is a precondition 

of freedom so that the transplant can be characterised 

as being a gift and not interpreted as a coercive or 

abusive act”. Supporting Pope Benedict XVI, Austriaco 

has called for catholic believers and institutions to “… 

reject presumed consent and not cooperate with an 

unjust system of organ procurement.” These are some 

major counter-argument for the effectiveness of an opt-

out system23. Moreover, various regions and countries, 

such as Wales, do not experience an increase in organ 

supply over two years after implementing an opt-out 

system12; hence, this legal innovation might not purely 

be a solution to organ shortage. Critics and researchers 

believe, both theoretically and empirically, that the 

government should initiate programs to encourage 

citizens and families to support organ donation rather 

than an opt-out system, such as investing in physicians 

and nurses to persuade families into organ donation. If 

the government cannot ensure the family wishes and 

individual autonomy, the legislation will not create 

stability and justice in society25. 

Compulsory Organ donations from the social-
economic perspectives: 

Law is closely intertwined with constant socio-

economic development and must be adapted to 

accommodate changes10. For example, the law of 

justice and human rights are not inherently human rights 

throughout human history5. These values are built up 

and reflect the desire of society after various revolutions 
and wars. If we only look at the problem of sacrificing 
the sick and donating organs from jurisprudence and 

ethics’ perspective, we will not see the impact of the 

transformation in society. As mentioned above, political 

and economic factors can influence organ donation and 
save lives. A politician or a tycoon will impact society 

and bring more socio-economic benefits to the whole 
country. They are also people who have more resources, 

power, and money to acquire doctors on their side. If 

viewed from the social and economic perspective, is the 

above action considered unjust and contrary to the above 

principles of equality, human rights, and ethics? 

Firstly, Scott Andrew suggests moving organ 

donation into a free market mechanism. In other words, 

all citizens have the right to sell and trade the organs 

of their own will. Based on Adam Smith’s Invisible 

hand and the law of demand and supply, a competitive 

market will drive down the cost of organ and medical 

procedures. He argues that with a free market, the total 

number of quality organs will increase, and the total cost 

of transplantation will reduce. This policy also increased 

the chances of survival for the 10000 Americans on 

waiting lists. However, this suggestion also faces 

many potential consequences. Firstly, this economic 

mechanism does not benefit the most underprivileged. 
The affluent firms might abusively buy organs from the 
poor, damaging their health and making profits from 
other mishaps. Secondly, selling organ legitimacy might 

increase criminal activities, such as human trafficking 
and organ harvesting. The increase in crimes will create 

instability in society. Hence, this is not a well-tailored 

solution for organ shortages6. 

On a lesser extreme of freedom, we can investigate 

Robert Nozick’s principles. Nozick does not support 

compulsory organ donation. He believes in self-

ownership rights- where it is a human right to have 
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bodily integrity, and one has full control of one’s own 

body and life. However, according to Robert Nozick, 

justice is accomplished only if people enjoy what he 

has20. More understandably, justice is not to save both 

the seriously ill and the mildly ill but is the right to hire 

a doctor to treat for him when the person has money 

from hard work and a legitimate source of income. 

From the socio-economic perspective, Nozick’s view of 

justice and ethics creates the premise to promote a free 

society and economy when each citizen is responsible 

for himself and benefits from what he strives to achieve. 
Nozick’s position at first sounds more unscrupulous 
than the philosophical, ethical, and juridical theories 

ever discussed. However, he is reflecting on the current 
situation and the principles of working society. 

In the United States, however, not everyone agrees 

with Nozick’s justice. This is because none of us can 

decide on our parents’ wealth or our personal well-being 

at birth. If we had the right to choose the definition of 
a fair society from its infancy, what kind of society 

would we want? Another great American philosopher, 

John Rawls, said: “Injustice in the world is inevitable, 

however, justice will be exercised when we give priority 

to helping the least fortunate.”4Actions that embody 

John Rawls’ ideology are philanthropy, welfare policies 

that support the poor or lower taxes for low-income 

people. If we look at the issue of sacrificing the sick 
under Rawls’ eyes, society should prioritize saving the 

sicker over the mildly ill. Rawls’s argument gives us 

a new perspective on organ donation equity and gives 

us a new moral dimension. A society and an economy 

operating from Rawls’ perspective will bring more love 

and sharing than Nozick’s. Rawls, of course, is not 

entirely true. For example, are people happy to be taxed 

higher than another friend because they work harder and 

are more talented? We think these issues need answering 

through the ethics and reflection of each person. 

Conclusion

This research has both theoretical and practical 

implications. From the theoretical perspective, by 

analyzing, evaluating, and critically thinking about many 

philosophical ideas related to ethics, human behavior, 

law, and socio-economics, we have brought out many 

exciting and contemplative aspects of organ donation 

and sacrifices of more seriously ill people. These two 
problems are not merely a question of morality but 

also associated with other problems in society. For the 

current lawmakers, perhaps the international government 

follows the Golden Principle, everyone’s fairness and 

human rights and is closer to John Rawls’ ideology of 

justice. However, we are convinced and agree with Kant 

and Nozick’s proposals on ethics and justice surrounding 

organ donation and patient sacrifice. 

We also support using an opt-out system to deal 

with the quandary related to organ donation for its 

effectiveness in saving lives and bringing about social 

welfare. Going beyond the scope of compulsory 

organ donation, the research encourages medical 

practitioners, legislators, and social activists to develop 

interdisciplinary views in the medical-legal decision-

making process. Without a multi-perspective analysis, 

policymakers may not account fully for all the drawbacks 

or potential moral consequences from their polities. 

Above all, legal and medical practitioners are also 

watching the socio-economic change, and maybe there 

will be new legal principles and initiatives that promote 

the fairness, justice, and ethics of organ donation but still 

ensure the source of organs to save people in danger. 

Limitation and Suggestion for Future Research: 

In this short research article, the authors first 
explore philosophical and moral analysis related to 

compulsory organ donation rather than empirical data. 

To increase the rigor of the analysis, future scholars 

should investigate these philosophical discussions 

from a positivist’s perspective. Secondly, this paper’s 

philosophical discussion is Western-centric; hence, 

it does not reflect the moral and ethical values across 
the world. In subsequent research, researchers should 

investigate moral and ethical thought from eastern’s 

perspectives, such as Islamism, Confucianism, and 

Hinduism. Finally, a more country centric analysis, such 

as Vietnam or India, on political and legal aspects should 

be concentrated by researchers also. The country centric 

view can account for the specific economic, political, 
and cultural context of a community, enhancing the 

practical application of the research. 
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Abstract 

Cholelithiasis is the presence of one or more gallstones within the gallbladder. Gallstone disease is a common 
cause for surgical intervention all over the world.The objective of the study is to determine the order of 
frequency of clinical presentations for cholelithiasis in laparoscopically cholecystectomized patients in AL- 
Karama teaching hospital.A total sample of 156 clearly documented gallstone disease and laparoscopic 
cholecystectomized patients were involved in the present study. In the current study, 156 laparoscopic 
cholecystectomized patients; (34) males and (122) females, ages range between 20 and 69 years with a 
mean (m=39.24±11.7). Common factors that justified the indication for laparoscopic cholecystectomy (LC) 
were found in the majority of patients with asymptomatic and mild GI presentation those factors include 
microlithiasis < 3mm, risk for gallbladder CA, history of bariatric surgery, coexistent morbidities like diabetes 
mellitus (DM) and hemolytic anemia (HA) or the LC was done in concomitant with another laparoscopic 
surgery.From the present study, we concluded that the mild GI symptoms represented by dyspepsia, nausea, 
flatulence and constipation, were at the top of clinical presentations for gallstone patients who underwent 
LC. The distribution of cases was higher in the 4th decade of life with female predominance. 
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Introduction

Cholelithiasis is the presence of one or more 

gallstones within the gallbladder. Egyptian mummies 

investigations showed cholelithiasis since 3400 B.C.(1). 

Gallstone disease is a common cause for surgical 

intervention all over the world(2,3). 

The incidence of gallstone is different from one 

population to another due to many factors, but in general 

it is (10-15)%, the occurrence of GS in any population is 

difficult to be valued exactly since most people develop 
asymptomatic disease (4). Although male to female ratio 

is geographically dependent, fatty and fertile females in 

forties are more likely to have cholelithiasis(1). 

Laparoscopic cholecystectomy is the method of 

choice in the treatment of symptomatic GS, otherwise 

approximately 80% of cases are asymptomatic which 

may develop symptoms in the next 10 years. This 

dyspepsia is called GS dyspepsia, and its presence 

transformed GS from asymptomatic to symptomatic 

disease (5). 

GS disease symptoms range between simple 

biliary colic and complicated symptoms (6). Biliary 

colic manifested as right hypochondrial pain lasting for 

half an hour, is a good indication of GS disease, and 

is the symptom of higher frequency for symptomatic 

GS disease(2,7) . Recurrence of symptoms and/or 

complication is highly expected when biliary colic was 

developed.

The most familiar complication of gallstone 

disease is acute cholecystitis, which is an inflammatory 
condition determined by fever, pain and leukocytosis. 

This complication occurs mainly in old and diabetic 
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patients. Cholestatic jaundicecan be developed when 

stone moved from GB and obstruct the common bile 

duct, accompanied with increased serum conjugated 

and unconjugated bilirubin(8). Patients with disease of 

immunosuppression (DM, chronic hemolytic syndrome 

and organ transplantation) are highly indicated for 

prophylactic LC(9). 

Methodology 

A cross-sectional study was conducted in the 

general surgical department of Al-Karama teaching 

hospital in Kut city/ Wasit Province by reviewing the 

medical records of all patients have undergone LC over 

the period from March 2019 to February 2020.

Inclusion criteria: All Patients aged > 19 years and 

<70 years with GS disease, who got admitted to the 

hospital and underwent LC.

Exclusion criteria: 

1. Acalculous cholecystitis.

2. Primary CBD stones

3. Patients with incomplete data. 

Data collection: 

Demographic data including age, gender, address, 

medical history and clinical presentation were obtained 

from the medical records provided by the hospital, and 

some of the missing information was supplemented by 

the patients’ records in the private clinics. The total 

number of patients was (n=395).

Sample selection:

Three hundred and ninety five patients represent the 
total number of sample, only 156 subjects were included 

in our study because of missed data. According to the 

patients’ clinical presentation before the diagnosis of 

gallstones, the subjects were divided into 5 groups: 

Group 1: Silent (asymptomatic) and accidentally 

discovered.

Group 2: GI symptoms (nausea, vomiting, belching, 

bloating, dyspepsia and flatulence)

Group 3: recurrent biliary colic represented by 

right hypochondriac cramping pain (minutes to hours) 

withradiation to right shoulder and interscapular region.

Group 4: Acute calculus cholecystitis: severe 

agonizing right hypochondriac pain (lasts more than 12 

hours) associated with anorexia, fever and rigors.

Group 5: Jaundice 

Regarding group 1 & 2, further issues including past 

medical and surgical history and sonographic reports 

were reviewed in order to identify whether the clinical 

presentation solely was the indication for LC. 

Ethical issues: 

1. Surgical operations were done in governmental 

hospital and informed consent was taken that the 

information regarding their illness can be used for 

scientific researches.

2. Data and information of the patients kept 

confidentially and any personal or private information 
that identify the participant were kept secret.

Statistical analysis: Categorical data were presented 

as the number of cases and percentages and tested by chi 

square for independence using IBM SPSS version 22.0 

and Microsoft Word have been used to generate graphs.   

Results 

In this study, the subjects (n=156) are composed of 
(34) 21.8% males and (122) 78.2% females, ages range 

between 20 and 69 years, the mean values of the subjects 

were (39.24 ±11.7). The distribution of cases by age 

groups and gender is shown in figure 1. 
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Fig.1: Distribution of cases by age and gender (Age by years on X-axis and frequency on Y-axis)

The GI symptoms were the commonest clinical presentation comprising 48%; others are shown in table1. 

Table 1: Showing the frequency of participants’ clinical presentation

The clinical presentation
Frequency

Total Percentage
males females

Silent (accidently discovered) 0 9 9 5.8

GI symptoms 12 63 75 48.1

Recurrent biliary colic 0 23 23 14.7

Acute calculus cholecystitis 14 18 32 20.5

Jaundice 8 9 17 10.9

Total 34 122 156 100.0

Nearly half of the total 122 females presented as GI symptoms while 40% of males presented as acute cholecystitis. 

Asymptomatic and biliary colic cases were only confi ned to females. Summary is shown in fi gure 2. 
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Fig.2: Distribution of males and females’ clinical presentation (Gender on X-axis and percentage on Y-axis) 

The association between gender and clinical presentation was assessed by applying chi square Table (2). The 

P-value < 0.005 is statistically signifi cant. 

Table 2: association between gender and clinical presentation

Chi-Square Tests

Value df Asymp. Sig. (2-sided)

Pearson Chi-Square 25.811a 4 .000

Likelihood Ratio 30.263 4 .000

Linear-by-Linear Association 16.118 1 .000

N of Valid Cases 156

a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 1.96.

Out of the 9 asymptomatic females, 4 patients have 

DM, 3 have HA , for the other 2 females aged 35 and 

39 years old, LC was performed in conjunction with an 

ovarian cyst surgery. Fig. 3 

Most patients with GI complaints (89%) are found 

to have one or more of the followingcommon factors:

· Microlithiasis < 3mm (fi g.4)

· GB polyps, calcifi ed GB wall, or macrolithiasis 
>2.5cm and all constitute risk for CA

· History of bariatric surgery and rapid weight 

loss

· Coexistent morbidities including DM and HA 
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Fig. 3: US of a patient with hereditary spherocytosis showing multiple small GS

 

Fig. 4 shows LC for a situs inversus patient with
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multiple small GS.
The remaining (10.7%) have none of the above factors. However, according to their demographic data, they all 

live in remote areas away from the medical service. Table 3 shows the frequency of each factor. 

Table 3: Common Factors in patients with GI symptoms

The factor Frequency Percent

Risk for CA Polyps (4) Porcelain GB (2) Macrolithiasis (8) 18.7

Multiple small stones 18 24.0

Rapid weight loss 19 25.3

presence of comorbidities  DM (12)  HA (4) 21.3

Others 8 10.7

Total 75 100.0

Discussion

Generally, GS disease is one of the commonest and 

costly of all digestive diseases. In Iraq, the incidence 

of GS is in continuous rise especially after 2003(10) 

. Therefore, we expect an associated increase in the 

number of cholecystectomies yearly. As it is known in 

multiple studies, GS is more common in females, for 

example in Europe a study found that prevalence in 

women is twice that in men(11). In the present study, the 

females to males’ ratio of patients subjected to LC due 

to GS were 3.5:1, taken in consideration, that the study 

excluded all patients with missed data and was applied 

only to one hospital in Al-Kut city due to pandemic 

covid19 situation. 

In the current study, the age distribution of cases 

was highest in 4th decade of life followed by the 5th 

decade which is consistent a study done on laparoscopic 

cholecystectomized patients (12) .

Clinically, GS disease has a wide range of 

presentations from asymptomatic to the complicated 

presentation i.e. jaundice, empyema and pancreatitis etc. 

Gupta & Shukla (2004) conducted that two 

thirds of patients with cholelithiasis are presented 

asymptomatically(13) and another study in Iraq/ Basrah 

who found that the prevalence of asymptomatic patients 

with GS is 13.6% (14) . While in our study which included 

only cholecystectomized patients, asymptomatic 

presentation comprises about 5%. All of them were 

females and have other factors that justified their LC 
like HA, DM or the LC was done in concomitant with 

another laparoscopic surgery. 

Mild GI symptoms alone were the presentation of 

48% of the whole sample in our study which was less 

than (66.3%) that seen by (15) . This difference may be 

due to exclusion of asymptomatic patients in their study. 

Although abdominal pain is one of the main 

symptoms in patient with GS disease, it is a controversy; 

location, radiation, severity and duration all are variables 

of pain. Many studies all over the world took different 

classifications according to these variables. Another 
problem is the definition of these variables may depend 
on patient’s words and pain thresholds. In the current 

study, pain was classified according to chronicity 
based on medical records. Therefore, the patients who 

presented as chronic and recurrent abdominal pain were 

about 14.7% which nearly matches the results of (19%) 

in tudy(16) [7] but was different from that observed by 
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(15,17). 

Regarding acute presentation of GS , it was 20.9% 

of the total sample which matches with the results of 

(26.9%) in ries(15). While in another Korean study done 

by (2012) it was 48.9% (18). It is worth mentioning that 

the prevalence of GS disease in Korea is higher in males, 

which is different from the general distribution in the 

world (19). 

In the present study jaundice presentation was 

10.9% which was different from that observed by (6.6%) 

and 17.4% who excluded asymptomatic patients (6,15). 

Dyspepsia, nausea, flatulence and constipation alone 
are vague symptoms and not specific for GS disease, 
therefore, it is difficult to identify whether patients with 
such presentation are asymptomatic or symptomatic 
(20). The other dilemma is whether or not those patients 

have other factors that justified their need for surgery. 
As declared by (5) , almost 50% of LCs are performed 

for dyspeptic symptoms (5). In fact, the further review of 

medical records for GI presentation patients in our study 

has shown us common factors in term of stone size, risk 

for CA and concomitant illness that were added factors 

made them candidates for the surgery. 

In the present series we have 12 diabetic patients 

who presented with GI symptoms and underwent LC. 

According to Ata et al. (2011) study that compared the 

prevalence of DM in CGD (47%) versus UCGD group 

(24%). this improves the significant association between 
DM and CGS (21). 

Muroni et al (2015) conducted that symptomatic 

patients with HA are more liable to postoperative 

complication than asymptomatic ones; (25.5%) and 

(11.5%) respectively (22). 

Four patients with HA presented as GI symptoms 

and 2 were asymptomatic in the present study and all 

underwent LC. 

GS accompanied with symptomatic polypoid 

lesion of GB including dyspepsia should be removed 

regardless of the polyp’s size (23)[16]. In The present 

study, 4 patients of whom presented with GI symptoms 

had polypoid lesion and underwent LC. 

It is stated that that there is an association between 

GB CA and porcelain GB with controversy of LC 

indication among studies. Two patients presented with 

GI symptoms in our study underwent LC (5). 

In our study, the sonographic reports of GI 

presentation patients revealed that 8 patients have large 

GS > 2.5 cm in diameter. Large stones are considered 

high risk to develop complication with a significant 
difference between the numbers of patients with large 

gallstone in CGD 12% versus UCGD 2% in Ata et al 

(2011) series (21). Macrolithiasis is also found to be 

coexistent with GB CA in 75-90% of cases(5). 

In the present study, 18 patients of those presented 

with GI symptoms, their sonographic reports revealed 

multiple small stones. This finding might be the 
indication for LC as it was conducted that Patients with 

at least 1 GS smaller than 5 mm in diameter and stone 

number more than 20 each have a more than 3-fold 

increased risk of presenting with acute GS pancreatitis 

regardless of age, gender or stone composition (24). 

In the current study, the past surgical history of 

patients with GI presentation revealed 19 patients with 

history of bariatric surgery in the last 5 years which 

might be the justifying factor for their support this claim 

by their conclusion that bariatric surgery increases the 

risk for symptomatic GS disease and cholecystectomy, 

especially during the first years following treatment (25). 

Eight of patients presented with GI symptoms, their 

data revealed neither of the factors above. However they 

have already undergone LC. They might have other 

issues that made them candidates for the surgery like 

being away from medical services(5). Indeed all of these 

8 patients were living in remote areas away from the 

center. 

Conclusion

From the present study, we concluded that the 

mild GI symptoms represented by dyspepsia, nausea, 

flatulence and constipation, was at the top of clinical 
presentations for GS patients who underwent LC. The 

distribution of cases was higher in the 4th decade of life 

with female predominance 
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Abstract

Effectiveness of project-based learning at the level of health and sports awareness for students of the College 
of Applied Studies and Community Service. the research aims to identify the effectiveness of project-
based learning at the level of health and sports awareness for students of the College of Applied Studies 
and Community Service. researchers used the experimental method for its suitability to the research. The 
research sample was deliberately chosen from first-level students, who are (113) students from the College 
of Applied Studies and Community Service, whose ages range from (18-20) years. Measurements were 
taken and data collected through questionnaire forms.

Among the most important findings of the research is the existence of a statistically significant relationship 
at the level of (0.05) in all aspects of students’ health and sports awareness, the effectiveness of the project 
learning method as one of the health education methods in the learning process.

Through this, the following recommendations were reached to activate the project learning method for 
different academic courses and use it on different groups in society, to pay attention to the practical aspect 
as a basic method in teaching health and fitness, which helps to confirm the practical practice of information 
related to sports and health in the daily life of students andintegrating educational messages in the curricula 
courses at different academic levels.
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Introduction

 Today we are living in a world of concepts and 

information being changed at a rapid rate,additional 

information every second. Since ancient times, there is a 

strong relationship between health and food. Hippocrates 

stated, “Let food be your medicine, and medicine be your 

food.” The results of many scientific types of research 
and studies during the past twenty years have confirmed 
the importance and benefits of proper nutrition and its 
positive impact on athletic performance. (1,2).

Among the most important documents issued in the 

field of athlete, nutrition is those issued by the American 
College of Sports Medicine, the American Dietetic 
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Association, and the Canadian Dietetic Association on 

nutrition and athletic performance. These documents 

emphasize that optimal nutrition improves athletic 

performance and the ability to recover from physical 

exertion.It recommends the appropriate selection of 

food, fluids, eating time, and additional options for 
additional materials to obtain optimal health and physical 

performance. Changing dietary habits is also considered 

one of the most difficult and complex operations, and 
this can only be done by setting an integrated nutritional 

policy in which nutritional education is a fundamental 

role. (3,4).

As Maffeis(2000) (5) points out that food education 

has multiple attempts to encourage people to adjust their 

ways of life in terms of health and nutrition in better 

ways.Within the limits of the existing capabilities, 

because food education is not only information or 

advice that is listed.Also, the importance of modifying 

and changing some unhealthy food habits and replacing 

them with useful daily nutritional habits and practices 

gradually and in a correct scientific manner based on 
application and persuasion. (5,6).

Duyff(2012) and Al-Khusaibi(2019) (7,8) agree that 

the overall goal of nutritional education is to reach the 

individual, the family, and then the community, to a 

better life and stronger health, by summarizing the goals 

of nutritional education as follows: -

1- Clarify the relationship between balanced 

nutrition and body safety.

2- Explain the importance of balanced nutrition 

and that it is the nutrition that secures the needs of 

people according to their gender, age, and different 

physiological aspects.

3- Teaching individuals that the value of food is 

not in the exaggeration of its price, but the content of the 

food from the main nutrients.

4- Getting rid of bad eating habits and learning 

correct eating habits based on science, not on myth.

5- Teaching the individual how to follow his diet 

and how to evaluate the diet to suit the needs of the body.

6- Starting to educate the individual, then the 

community, and create groups to help the food guide in 

his work. (7–9).

Research Problem and Importance:

The culture of any human society consists of the 

interaction between a special pattern of behavior, habits, 

and beliefs, and the teenage person develops a pattern 

similar to the special pattern prevailing in his society. 

This dietary pattern affects the individual’s behavior 

towards the classification of food and nutritional habits 
in health and disease. (10,11).

 The research problem is summarized in the fact 

that the level of movement performance is affected by 

the physical form in which food plays an important 

role, as reaching the level of good physical preparation 

requires an integrated preparation whose base is health 

and nutrition.It appears when planning for nutrition the 

importance of keeping in mind that meals throughout the 

day are complementary to each other.So, we have to eat 

various nutrients to provide the body needs. (12,13)

The individual’s nutritional habits are the result 

of several social, religious, environmental, and other 

factors. The family is the first source for the individual’s 
nutritional trends. As it is responsible for raising him from 

childhood and introducing him to the food habits and 

practices.Also forming his social trends related to foodto 

conform with the prevailing food and social etiquette in 

society.Family strength these habits offood and develop 

them. Examples of other social activities available in the 

environment, such as school, university, public feasts, 

religious events, and other social celebrations. (14,15).

Shang (2012) (16) also adds that the culture 

nutritionally has an important role in determining the 

extent to which the individual benefits from the nutrition 
process, in choosing the type and quantity of food 

according to the daily needs necessary for the body and 

in determining the amount of food needed according 

to many variables, the most important of which is the 

growth stage,aging stage, health condition, nature of 

work or activity performed by the individual, disease, 

climatic conditions. (16,17).

By informing researchers of the scientific studies 
and references that emphasized the importance of 
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nutritional evaluation for athletes, there are still some 

problems that affect the performance level of the 

practitioner of sports activity, including proper nutrition 

during training and competitions, to help coaches to 

improve the performance level of athletes, and from here 

the importance of the current study appears.

This prompted researchers to conduct this study to 

identify the effectiveness of project-based learning at the 

level of health and sports awareness for students of the 

College of Applied Studies and Community Service.

The Research Aim

The research aims to identify the effectiveness of 

project-based learning at the level of health and sports 

awareness for students of the College of Applied Studies 

and Community Service through the following goals:

1- Identify the effectiveness of project-based 

learning at the level of students’ health awareness.

2- Learn about project-based learning at the level 

of students’ mathematical awareness.

Research Hypotheses:

There are statistically significant differences in the 
use of project-based learning at the level of students’ 

health and mathematical awareness.

Research Procedures:

First: Research Methodology:

The researchers used the experimental approach 

due to its suitability to the nature of the study, as it is 

considered the most appropriate method for achieving 

the research objectives.

Second: Fields of Research:

1- The sample (the human domain):

The total number of the sample was (113) male and 

female students from the College of Applied Studies 

and Community Service, whose ages range from 18-20 

years.

· Characteristics of the sample members

The researchers collected demographic data on the 

individuals of the research sample in the variables under 

investigation.

2- Location domain:

The researchers applied the study at the College 

of Applied Studies and Community Service at Imam 

Abdulrahman bin Faisal University.

3- Time-domain:

- The study took two months, from 9/21/2019 to 

11/21/2019.

- The major study was conducted on November 21, 

2019.

Third: Measurements and research tools:

The researchers conducted a survey study of 

previous research and studies related to the research 

to choose the tools that are commensurate with the 

research,and the chronological age of the members of 

the research sample.The researchers used questionnaire 

forms to measure the research variables:

A- A form to learn about the nutritional culture of 

the students taking part in the research.

B- A form to know the nutritional status of students 

over a separate week.

Fourth: Research steps:

1- Exploratory study:

Its aim was:

1. Conducting personal interviews with the 

sample members to select the students taking part in the 

research.

2. Conducting personal interviews with professors 

of the Faculties of Physical Education and the National 

Institute of Nutrition to determine the axes of the 

questionnaire.

Results

1. select the number of (113) male and female 

students from the College of Applied Studies and 

Community Service at Imam Abdulrahman bin Faisal 
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University to represent the research sample.

2. Make a reference analysis for all previous 

studies and scientifi c research in nutrition and physical 
education

3. Amendment of the questionnaire form in 

proportion to the study sample.

2- Basic study:

1- Steps for designing a questionnaire form for the 

research sample:

One of the most important steps that were followed 

in this research is the selection of the questionnaire’s 

content, which started by defi ning the main themes 
of the questionnaire and its phrases by conducting a 

reference survey of several Arabic and foreign books 

and references and analyzing them to prepare the 

questionnaire.

Psychometric characteristics of the questionnaire 

form:

Validity: The validity of the measuring instrument 

was verifi ed in the following ways:

The authenticity of the content: where the 

questionnaire was presented to the gentlemen of the 

arbitrators to express an opinion on the wording of the 

phrases and the accuracy of the expression for each 

phrase, as well as the extent to which the phrase belongs 

to the axis to which it belongs.

Stability: The reliability of the test was confi rmed by 
the Alpha Cronbach’s method, as this method considers 

the variance of the phrase and the variance of the axis 

to which the phrase belongs. The following table shows 

the extent of the stability coeffi cient of the expressions 
of each axis, the stability coeffi cient of the axis, and the 
reliability coeffi cient of the questionnaire.

Table (1): Correlation coeffi cients between the terms of each axis and the degree of the axis to which the 
phrases belong, and between the axis degree and the total score of the questionnaire

Fifth: Statistical Treatments:

Presentation and discussion of results:
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Table (2)

Frequencies, percentages, and Ca2 values   of the study sample responses on the fi rst axis: dietary elements

It is clear from Table (3) that there is a statistically 

signifi cant difference in students’ information about 
nutrients at a level of signifi cance (0.05) in all statements 
of the axis except statements (8, 12, 14, 20).Through this, 

the researcher believes that the information available to 

the students found (11) correct information and (14) 

wrong nutritional information, and therefore they are in 

dire need of nutritional information since the fi rst year.

This is confi rmed by Willett (2017) (20) that the 

mother has a great role in the formation of the nutritional 

culture, as the mother’s education has a positive role in 

choosing balanced nutrition for her child, which makes 

him enjoygood health (20,21). Alonso-Alvarez (2001), 

Culic, and others (2014) (22,23) also agree that there is 

a correlation between food culture and some health 

connotations and that there is a strong correlation 

between the information and healthy eating habits of 
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pupils and parental education level (22–24).

This is in agreement with Zemel(1997) (25) that water, 

vitamins, mineral salts, and plant fi bers are important and 
necessary nutrients for athletes to keep their bodies safe. 

Therefore, their food must contain vitamin (A), which is 

found in milk and dairy products, which is responsible 

for the safety and formation of muscles and tissues, as 

well as a vitamin (B), and vitamin (B12) necessary for 

the integrity of the nervous system, which are several 

compounds found in red meat and “ Liver, legumes with 

skin, such as beans, brown lentils, and chickpeas, some 

of which are found in leafy vegetables, dairy products. 

That is why to get vitamin B,is necessary to have all 

nutrients throughout the day. (25,26).

Table (3): Frequencies, percentages, and Ca2 values   of the study sample responses on the second axis: 
Nutrition (before, during, and after) training and competition and balanced nutrition and meal planning
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It is evident from Table (3) that there is a statistically 

significant difference in students’ information about 
nutrition (before, during, and after) training and 

competition at a level of significance (0.05) in all phrases 
of the axis except for phrases (4 and 17). Information 

(10) is correct information and (16) incorrect information 

about nutrition before, during, and after training and 

competition.

This is in agreement with the Sikalidis(2019) (27) 

that one should not stop eating fats while doing sports, as 

the body burns the fats in it. Here, the percentage of fats 

should not fall below 20% to 30% of the daily needs of 

the body because it ensures skin hydration and maintains 

soluble vitamins. Glanz (2002) (28) also adds that fats 

constitute a stumbling block in the way of building 

muscle as storing fat is easier than Store proteins and 

carbohydrates, which explains the accumulation of fat 

around the waist in overweight boys and girls (27,28)

Also, the training diet should include the principles 

outlined in the Dietary Guidelines for Americans and the 

Canadian Guidelines for Healthy Eating. The fact that 

the main difference between an athlete’s diet and the 

general population’s diet is that athletes need to drink 

extra fluids to cover the loss of sweat and additional 
energy to support physical activity. As is well known, 

it is more appropriate than most of the extra energy that 

comes from carbohydrates.

The timing and the size of the pre-competition meal 

have a lot to do with each other. Results of previous 

studies indicated an improved performance when the 

number of carbohydrates consumed in a pre-competition 

meal was about 200-300 grams 3-4 hours before a 

workout.

Among the most important goals of consuming food 

during physical exertion is to replace lost fluids from 
the body and provide it with carbohydrates (about 30-

60 grams/hour) to maintain blood glucose levels, and 

these dietary recommendations are especially important 

for endurance competitions that last for more than an 

hour or when the athlete does not consume quantities. 

Adequate amounts of food and liquids before the 

competition or when the competition is in extremely hot 

or cold climates or at altitudes.

One of the most important goals of consuming 

food after physical exertion is to provide the body with 

adequate energy and carbohydrates to replace muscle 

glycogen and to ensure a speedy recovery. Also, the 

protein consumed after physical exertion will provide 

the athlete with the amino acids needed to build and 

repair muscle tissue, so athletes must consume a meal 

that contains carbohydrates, protein, and fats after the 

end of the competition or vigorous exercise. (29–33).

Table (3) shows that there is a statistically significant 
difference in students’ information about balanced 

nutrition and meal planning at a level of significance 
(0.05) in all of the axis statements except for the phrases 

(13, 14, 20), and through that, the researcher sees that 

students have (9) Correct information and (16) incorrect 

information about meal planning.

Barlow (1998) (34) and Spriet(2019) (35) agree that a 

person’s need for food is linked to providing the body’s 

needs from it so that it can perform its vital functions and 

efficiently carry out all its activities and daily activities. 
Human. (34–36).

Through this, it is clear that students depend on 

carbohydrates as an essential component of their daily 

nutrition. This is in agreement with Abou-Arab (2010) 

(37)stating that: eating carbohydrates during training does 

not lead to a decrease in the blood sugar level due to 

increased permeability to muscle cells, which reduces 

the athlete’s need for insulin or changes the absorption 

of insulin during training. Therefore, carbohydrates that 

a player consumes during training are complementary to 

carbohydrates the body needs while performing muscle 

activity. (37–39).

Athletes must also maintain dietary diversity. They 

can also increase the number and/or size of servings 

of dairy and protein foods, but their goal should be 

to maintain the energy levels provided by the various 

food groups in a manner consistent with those specified 
in both food public recommendations.Also,athlete’s 

nutrition should be determined by paying attention to the 

timing of basic meals and snacks. Athletes who perform 

vigorous training or perform several exercises per day 

need to eat over three main meals and three snacks a 

day. (40–42).



3336    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table (4): Frequencies, percentages, and Ca2 values   of the study sample responses on the fourth and fi fth 
axis: general, correct, wrong, and updated concepts related to nutrition and Malnutrition diseases 

It is clear from Table (4) that there is a statistically signifi cant difference about the general, correct, wrong, and 
new concepts related to nutrition at a level of signifi cance (0.05) in all the expressions of the axis except for the 
statements (1, 3, 21, 26, 28).
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Manore(2009) (43) points out that the importance of 

food in human life becomes clear as it is the major source 

of providing it with energy and maintaining the health 

and vitality of the body. Therefore, good nutrition must 

be integrated and balanced in its nutritional elements.

The results of studies conducted on the interaction 

of nutrient elements showed the necessity for a person 

to have balanced diets, as the presence or deficiency of 
some nutrients may lead to an impact on human health 

and thus the occurrence of diseases. (43–45)

In this regard, Musaiger(2009) (46) explains that it is 

one of the most important wrong food habits prevalent in 

Egyptian society in particular

· Drink tea and coffee for breakfast eating no 

other foods.

· The excessive use of salt in food irregularly, 

which leads to exposure to diseases.

· Drinking tea after eating meals, and leads to 

depriving the body of important mineral elements, 

especially iron, as tea negatively affects the body’s 

ability to absorb these mineral elements.

· Eating while watching TV causes you to eat 

large amounts of food, along with a lack of interest in 

the chewing process, which leads to cases of indigestion.

· Excessive consumption of prepared foods, 

which are often considered unbalanced meals.

· Exercising some bad habits in preparing food 

that leads to losing the vital and nutritional value of 

some nutritional components, especially vitamins and 

mineral salts. (46–48).

It is clear from Table (4) that there is a statistically 

significant difference in students ’information about 
malnutrition diseases at a level of significance (0.05) in 
all statements of the axis except statements.

Musaiger (2011) (49) and the US National Center 

for Chronic Diseases Prevention and Health Promotion 

explain that the fiber found in abundance in fruits 
and vegetables contributes to the prevention of many 

diseases. (49–51).

Parke D 1994(52) also notes that a diet rich in fruits 

and vegetables, fish, dairy products, and whole grains 
provides protection from some diseases, and the fiber 
found in abundance in vegetables, fruits, and legumes 

contributes to the prevention of many diseases and the 

treatment of some of them. (52–54).

Field studies also showthe poor nutritional status 

of adolescents. In the United States of America, for 

example, it was found that 84% of adolescents eat 

large quantities of fat, and that 91% of them largely eat 

saturated fat, and that the consumption of vegetables and 

fruits is very low about the daily need.(55,56). 

Through this, researchers see that proper nutritional 

behavior is one of the most important factors of a healthy 

structure, and healthy food is a safe path to good health. 

While unhealthy eating behavior has a greatterrible 

impact on health, present, and future, as it is one cause 

of high blood pressure and the emergence of diabetes, 

obesity, and osteoporosis. Increased lipids in the blood, 

dental diseases, and many chronic diseases.
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Table (5): Frequencies, percentages, and Ca2 values   of the study sample responses on Axis VI: Food culture 
for athletes

It is clear from Table (8) that there is a statistically 

signifi cant difference in the students ’information 
about the nutritional culture of the athletes at a level of 

signifi cance (0.05) in all the statements of the axis except 
for the phrases (8, 11, 14). Through this, the researcher 

believes that the students have (11) information. True 

and (15) false information about malnutrition diseases, 

and therefore they direly need nutritional education 

since the fi rst year.

We can notice that there are statistically signifi cant 
differences in the question (Are mealtimes changed 

during the training period?) In favor of (no) by 83.19%. 
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This is in agreement with ALFaris(2015) (57)who states 

that: the times when you exercise must be taken into 

account according to the meals. After lunch, one must 

wait two to two and a half hours before doing any 

sporting activity. After the snack, the waiting time 

becomes one hour. As for after eating fruits or juice, 

the waiting period is only half an hour. This schedule is 

necessary to avoid extreme fatigue caused by low blood 

sugar. It also constitutes the primary time for the sugar to 

reach the blood without causing fatigue (57,58). 

This is also in agreement with the study of 

Baranowski and others (2011) (59), where it was found 

that the majority of undergraduate youth are exposed, 

permanently, but repeatedly, to neglecting one of the 

main meals, at a rate of 78.7%. (138: 17), and this 

confirms the results of the study of Singler (2015)(60), 

as there are statistically significant differences in the 
variable of foods that help in building the body around 

the food that is bought from the school buffet and eat 

breakfast before going to school, reaching a rate of 

(83.3%). Yes) versus (16.7% no). (59,60).

Through this, researchers see that nutritional 

behavior is one of the most important health indicators 

that reflect community awareness, and determine the 
future vision for health and nutritional planning for 

community members. Whoever contemplates the results 

of this study finds that my nutritional behavior needs 
more care and attention. 

Conclusions

1- The existence of a statistically significant 
relationship at the level of (0.05) in all areas of the 

cognitive test of food culture for students of the College 

of Applied Studies and Community Service at Imam 

Abdulrahman bin Faisal University.

2- The spread of some wrong information and habits 

of food culture for students of the College of Applied 

Studies and Community Service at Imam Abdulrahman 

bin Faisal University.

Recommendations:

1- Paying attention to the practical and field aspects 
as a basic method in teaching health and fitness, which 

helps to confirm the practical practice of information 
related to food and nutrition in the daily lives of students 

and students.

2- The integration of educational messages into the 

curricula (courses) of the different study groups.

3- Conducting more studies and scientific research 
to track this phenomenon and study the feasibility of the 

proposed nutritional and family changes.
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Abstract

Introduction: Androgenic Alopecia (AGA) is a non-scarring alopecia that affects both men and women. It 
is characterized by a progressive miniaturization of hair follicles with a characteristic pattern distribution in 
genetically predisposed men and women. 

Aim of the study: To assess the level of serum ferritin and vit D3 in female pattern of androgenic alopecia. 

Patients and method: A prospective case control study carried out at Department of Dermatology in 
Baladgeneral hospital, Iraq at the period from the first of January 2019 to the end of Dec 2019. 

Results: serum vit D3 for patients was (22.8 ± 11.5) in case group and (34.4±5.7) in control group, while 
for S. ferritin was (35.7±5.0) in control group and (44.8±7.3) in control group. Vit D3 deficiency (<20 mg/
dl) were found in 68% of patients while 30% with vit D3 insufficiency. 

In three grades of severity, it was found that vit D3 level in grade I was (24.2±6.9), in grade II (20.7±7.2), 
and in III (18.9±9.2). While for ferritin was (37.4±10.8) in grade I, (30.7±9.4) in grade II, and (25.9±12.1) 
in grade III. 

No significant differences were found between the three grades groups regarding serum vitamine D3, while 
significant difference present among S. ferritin. The sensitivity of the vit D3 test to predict the disease were 
(90.9%), the specificity was excellent (95.1%), while for ferritin the sensitivity was (88.3%), the specificity 
was (89.0%).

Conclusion: Serum Vit D3 and Ferritin concentrations were significantly decrease in female with androgenic 
alopecia.

Keyword: Androgenic Alopecia, Vit D, Ferritin, Female pattern, Non scarring alopecia.

Introduction

Definition: Androgenic Alopecia (AGA) is a non-

scarring alopecia that affects both men and women. It 

is characterized by a progressive miniaturization of 

hair follicles with a characteristic pattern distribution 

in genetically predisposed men and women. Is the most 

frequent type of hair loss in both sexes.(1)

Epidemiology: The onset of AGA is usually gradual 

and the condition slowly develops over the years. The 

frequency and severity of this type of hair loss increases 

with age (4). It usually appears in the third and fourth 

decades and affects 30% to 50% of men by the age of 50 

and around 80% of Caucasian men aged over 70 years.(2)

The prevalence of AGA is different between 

populations; among Asian, native American, and many 

men of African heritage is lower than that among 

Caucasians with a decreased frequency of frontal hair 

loss and less extensive hair loss.(3)
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Although AGA is more frequent in adults, it can 

also appear in adolescents, though its prevalence among 

this younger population is not well-established.(4) On 

an average, adolescent AGA onset starts after puberty 

between 13.5 and 15 years of age.(5) Although it is not 

expected to see AGA in pre-pubertal patients without 

androgen levels. Tosti, et al, reported 20 pre-pubertal 

children with AGA with a very early onset age between 6 

and 10 years. According to the authors, all patients had a 

strong genetic predisposition to the disease with a strong 

family history and the Dihydrotestosterone-Sulfatase 

(DHEA-S) levels were consistent with post-adrenarche, 

but none of them was affected by premature puberty, as 

demonstrated by physical and laboratory assessments.
(6) In adolescents with a genetic predisposition, the first 
signs of AGA usually appear with rising androgens at 

puberty.(7)

Classification of AGA:

There are several classifications that help to 
determine the degree of androgenic alopecia for male 

and female patients. This allows staging the degree of 

alopecia at the time of diagnosis and control the evolution 

and response to the treatment. For male pattern hair loss, 

the classification widely used is: (1)

- Hamilton-Norwood Classification: the most 

widely classification used for MPHL.(8) There are seven 

stages of evolution, involving the fronto-temporal area 

and evolution of hair loss to the vertex. There is absence 

of frontal hairline, however, in some cases; men develop 

diffuse thinning of the crown with retention of frontal 

hairline that resembles a female pattern observed in 

Ludwig Classification. 

For female pattern hair loss, the most common 

classifications are:

- Ludwig’s Classification: divided into three 

progressive stages based on hair density: I - minimal 

alopecia; II - Moderated alopecia and III - severe 

alopecia.(9)

- Ebling’s Classification: includes a five-stage 
classification system for FAGA. The first two stages 
are the same as the Ludwisystem. Type III includes 

the diffuse hair loss and the initial loss of hair from the 

fronto-temporal hair line; Type IV besides the diffuse 

loss there’s evidence of fronto-temporal recession; type 

V, appears like the male pattern of baldness (MPHL) 

with a there is complete loss of hair on the top of the 

scalp.(10)

- Olsen’s Classification: classification proposed by 
Olsen with 3 degrees of severity. The main characteristic 

of this classification is the “christmas tree” distribution, 
with a frontal accentuation in a triangular (11).

- Savin Scale: a recent classification scale of 8 
levels similar to Hamilton–Norwood’s classification 
with frontal and lateral views of the hair loss patterns, 

that uses a computer analysis based in “the density of 

hair by unit of area” (12).

Female AGA:

Clinical Features

FAGA may have three different patterns (13):

1. diffuse thinning of the crown region with 

preservation of the frontal hairline: two scales are used 

to describe this pattern: the commonly 3-point Ludwig 

scale (Figure 1) and the 5-point Sinclair scale (Figure 2);

Figure 1: Ludwig pattern of hair loss in women. Three-point scale. Diffuse thinning of the crown region with 
preservation of the frontal hairline. Drawing by Thierry Huart based on Ludwig et al.
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Figure 2: Sinclair scale: 5-point scale for grading of FPHL with diffuse thinning of the crown region with 
preservation of the frontal hairline. Drawing by Thierry Huart based on the Sinclair Scale, Sinclair et al.

2. thinning and widening of the central part of the scalp with breach of frontal hairline, described by Olsen 

scale: Christmas tree pattern (Figure 3); 

Figure 3: Olsen scale: Christmas tree pattern in female pattern hair loss. Thinning associated with 
bitemporal recession. Drawing by Thierry Huart based on Olsen scale, 

3. Thinning associated with bitemporal recession; 

Hamilton-Norwood scale.(13)

All these common patterns spare the occipital area, a 

phenomenon explained probably by hormonal influences 
explained above. This behavior’s difference between 

the frontal/parietal follicles and the occipital follicles 

is found in other hair disorders like alopecia areata, 

a condition where occipital follicles affected by the 

ophiasis pattern are typically more resistant to regrowth.
(14) These differences may result from the embryological 

derivation of the dermis in the two regions. It is known 

from avian embryology that the dermis of the frontal/

parietal scalp is of neural crest origin, whereas the 

dermis of the occipital scalp is of mesodermal origin.(15)

Vitamin D 

Vitamin D is a group of fat-soluble secosteroids 

responsible for increasing intestinal absorption of 

calcium, magnesium, and phosphate, and multiple other 

biological effects.(16) In humans, the most important 

compounds in this group are vitamin D3 (also known as 

cholecalciferol) and vitamin D2 (ergocalciferol).(17)

Role of Vitamin D in Female Pattern Androgenic 
Alopecia

Female pattern Androgenic Alopecia (FPAGA) is 

one of the most common types of alopecia in women. 

Clinically, it is characterized by diffuse hair shedding 

with maintained frontal hairline.(18) Recent literature 

data include genetic, hormonal, and environmental 

factors in the pathogenesis of FAGA.(2) The possible 

link between serum 25-hydroxyvitamin D and FAGA 

has been suggested since its decreased concentration 

was demonstrated in patients with FAGA compared to 

control group (19, 20).
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Moneib et al. reported a significantly lower serum 
25(OH)D levels in patients with FAGA than in controls. 

The majority of patients with FAGA (96.6%) showed a 

vitamin D deficiency or insufficiency. Sufficient levels 
were observed only in 3.3% of patients. There was no 

significant difference between different serum 25(OH)
D levels and mean disease duration or patients’ age; 

however, a significant difference between the severity of 
hair loss and mean serum 25(OH)D concentration was 

observed. The authors suggested that the higher serum 

25(OH)D concentration in patients with most severe hair 

loss in comparison with less severe alopecia may result 

from increased exposure to ultraviolet light due to more 

decreased scalp hair density.(20)

Contrary to this, in another study, patients with 

mild and moderate FAGA had significantly higher 
mean serum levels of 25(OH) D compared to those 

suffering from the severe form.(21) It cannot be excluded 

that conflicting results observed in both studies were 
determined by different patterns of sun exposure and 

evaluation of serum 25(OH) D level in different parts 

of the year. It has also been pointed out that women 

with positive family history of FAGA and vitamin D 

deficiency or insufficiency are more prone to develop 
FAGA in comparison with women with sufficient serum 
25(OH)D levels. Contrary to this, Banihashemi et al. 

did not find any significant correlation between serum 
25(OH)D concentration and positive family history of 

FAGA.(19-21)

Serum ferritin

Ferritin is present in most tissues as a cytosolic 

protein, although a mitochondrial form has recently 

been described and nuclear localization and functions 

have been proposed. Ferritin plays an important role in 

the storage of intracellular iron. Ferritin is a 24-subunit 

protein that is composed of two types of subunits, termed 

H and L. H refers to the original isolation of isoforms 

of ferritin from human heart, which are rich in the H 

subunit, or to its electrophoretic migration as the heavier 

of the two subunits. L refers to ferritin isolated from 

human liver, which is rich in a lighter subunit. (22)

Role of serum ferritin in female AGA:

Iron is the most abundant trace element in humans. 

It mediates chemical reactions that are critical for life, 

forming part of the enzymes implicated in DNA synthesis 

and cell respiration. An earlier study demonstrated 

that the mean ferritin level in patients with AGA was 

significantly lower than that in normal individuals 
without hair loss.(23)

It is often believed that the trace element content 

of hair reflects the total body trace element status and 
the extent of environmental or occupational exposure. 

Furthermore, serum levels of trace elements may vary 

depending on many factors such as dietary intake and 

even with daily rhythm, while hair is a stable specimen 

from which stable and long-lasting results can be 

obtained.(23)

The number of androgen-sensitive receptors at the 

female frontal area were approximately 40%, which 

is lower than that in male and 5α-reductase I and II 
enzymes activities in this area had 2 and 3.5 times less 

activity than those in man. Even more, the aromatase 

enzyme activity at the frontal area in women was 6 times 

more active than that in men.(25)

The investigators found that the mean ferritin level 

in patients with androgenic alopecia was statistically 

significantly lower than in normal subjects without hair 
loss. Dermatologists commonly assess the serum iron 

status in women with AGA because of the assumption 

that iron deficiency can cause alopecia.(26) Also, Iron 

deficiency anemia has been reported in as many as 72% 
of women presenting with diffuse telogen hair loss and 

the patients treated with oral iron had regrowth of their 

hair associated with normalization of their iron stores.(27)

Aim of the Study

To estimate the level of serum ferritin and vit D3 in 

female pattern of androgenic alopecia in comparison to 

healthy individual.

Patients and method:

Study design and setting:

A prospective case control study carried out at 

Department of Dermatology in in Balad general hospital, 

Iraq Iraq at the period from the first of January 2019 to 
the end of Dec 2019.
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Patients:

A total number of (100) woman within the age 

between 14-35 years were enrolled in the current study. 

The respondents divided into two groups:

1. Case group which included 50 patients clinically 

diagnosed with Androgenic Alopecia 

2. Control group which included 50 healthy 

subjects 

The participants in the first group selected based on 
clinical algorithm for diagnosis of FAGA

Statistical Analysis

Data entered by the researcher by use of 

computerized statistical software; Statistical Package 

of the Social Sciences (SPSS) version 23. Descriptive 

statistics are presented in the form (mean ± standard 

deviation). To compare between more than two means 

we used One-way ANOVA. In all statistical analyzes, 

the significance level (p-value) was set at ≤ 0.05 and the 
result was presented in tables and / or graphs.

Results

vit D3 for patients was (22.8 ± 11.5) in case group 

versus (34.4±5.7) in control group, while for S. ferritin 

was (35.7±5.0) for patients’ group than (44.8 ±7.3) for 

control group. There is a significant decrease in vit D and 
ferritin level in case (AGA) group than that in control 

(healthy) group (P<0.001) (table 1). 

Table 1: Relation between S. vit D3 and ferritin and the studied groups 

Case group Control group P value

Serum vit D3 22.8 ± 11.5 34.4±5.7 < 0.001 Hs

S. Ferritin (ng/mL) 35.7±5.0 44.8 ±7.3 < 0.001 Hs

Hs= highly significant

To determine whether vit D3 and ferritin levels in serum were significantly correlated with severity of female 
androgenic alopecia, patient group was divided into three grades (I, II and III) according to Ludwig’s classification. 
The results showed that grade I reported in 19 patients (38.0%), grade II reported in 22 patients (44.0%) and grade III 

reported in 9 patients, about (18.0%). No statistically relation were found between the three gradesof S.vitD3, while 

significant difference present among S. ferritin, all these were shown in table 2.

Table 2: Association between vit D3 and ferritin with severity of the disease

Parameter
Grade I (Mean±SD) 

(n=19)
Grade II (Mean±SD) 

(n=22)
Grade III (Mean±SD)

(n=9)
P value

Serum vit D3

ng/ml
24.2±6.9 20.7±7.2 18.9±9.2 0.1 Ns

Serum ferritin

ng/mL
37.4±10.8 30.7±9.4 25.9±12.1 0.01 S

Ns= not significant, S= significant
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serum vit D3 in diagnosing AGA it’s revealed that 

the sensitivity of the test to predict the disease were 

(90.9%), the specificity were excellent (95.1%), (94.8%) 

negative predictive value (NPV), (90%) for positive 

predictive value (PPV) and accuracy of the test was 

(93.0%) (Table 3).

Table 3: Validity test of S. vitD3

Cutoff value 
of S.vitD3 

Sensitivity Specificity NPV PPV Accuracy

27.5 90.9% 95.1% 94.8% 90.0% 93.0%

In diagnosing AGA when the cutoff value (38.9) it’s revealed that the sensitivity of the test to predict the AGA 

was (88.3%), the specificity was (89.0%), (84.0%) negative predictive value, (86.0%) for positive predictive value 
(PPV) and accuracy of the test was (85.0%) (Table 4). 

Table 4: Validity test of S. ferritin in patients with AGA

Cutoff value of S. 
ferritin

Sensitivity Specificity PPV NPV Accuracy

38.9 ng/mL 95.3 89.0 86.0 54.0 70.0

Discussion

The current study revealed that there is no significant 
difference were found regarding age distribution 

between the studied groups (case and control), which is 

in agreement with that reported by Moneib H et al, and 

Rasheed H et al.(20)

In the present study we found that (34%) of the 

patients have family history of alopecia which is less than 

that mentioned by Sarda O et al., when family history of 

female androgenic alopecia was found in (38%) (99). 

The current study was carried to shed light and focus 

on the role of vit D3 and ferritin in women with AGA, 

we found that the level of s. ferritin and vit D3 were 

significantly reduced than that in control group (<0.001). 
Same finding by an Egyptian study carried by Rasheed 
H et al (21), that revealed that s. ferritin and vitamin D 

levels was significantly reduced in female with AGA in 
relation to control group (P<0.001). (28, 29)

Moreover regarding to vit D the current study is in 

agreement with Iranian study carried by Tabrizi R et al, 

when they found that there is a significant decrease in 
Vitamin D3 mean level of FPHL patients group than that 

in healthy group.(30)

Moreover Our findings agree with Moneib et al, 
study that was conducted to evaluate serum 25-(OH)

D levels in 42 TE female patients, 38 patients with 

FAGA, and 40 age- matched healthy female controls. 

They found that mean serum vitamin D levels in women 

with FPHL were significantly lower than that in controls 
group, suggesting that the reduced hair density seen 

FPHL patients may possibly be associated with low 

serum levels of vitamin D.(20)

There were many suggested mechanisms by which 

vitamin D might have a possible influence on hair 
follicle cycling and growth. It suggests that an ideal 

concentration of vitamin D is essential to deferment 

aging occurrences, including loss of hair.(31,32)
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Also the present study revealed that deficiency, rather 
than Insufficiency, was more common among patients 
group (34 patients, 68.0%%), whereas insufficient levels 
were found in (11 controls, 22%), implying the possible 

role of vitamin D deficiency as one of the important 
prerequisites to develop hair loss. This is similar to that 

found in Monib et al study.(21)

Iron deficiency has been demonstrated to be more 
common in patients with hair loss conditions such as 

FAGA, TE, and alopecia areata.(33,34)

Mean serum ferritin level (35.7±5.0 µg/L) in the 

patient group and it was in agreement with that found, 

but higher by Rasheed H et al, (23.9 µg/L).(21)The mean 

levels of serum ferritin was meaningfully greater in mild 

cases of alopecia than in severe form (P=0.01) which is 
same that reported by Rasheed H et al (21),

While in apposite to that Bolland M et al., (31) study 

carried in 2008 in New Zealand, on patients with male 

alopecia, found that no relationship between the degree 

and strictness of with level of vit D3 level and pattern of 

alopecia

But it is not agree with Moneib H et al., (21) study 

when they surprisingly found that mean level was the 

highest in degree III compared with degrees I and II. 

The reason for this increase in 25-(OH)D levels in their 

patients was not known, but they suggest that it might be 

related to an increased exposure to ultraviolet light due 

to more decreased scalp hair density. 

In the Vegesna et al., study the therapeutic effect of 

Vitamin D3 and its equivalents in hair growth motivating 

studied in animal (mice) with congenital type alopecia 

due to congenital lack of Vitamin D receptor (VDR).(35)

The severity of hair loss was Ludwig I in the majority 

of our patients (66.7%), which was similar to the study 

that concluded in Sarda O et al., when it represented in 

(66%) (36). Moreover, it is in agreement with Zhang et al. 

and Aktan et al., when found that Ludwig I pattern was 

the most common in FAGA patients.(37,38)

As for Vit D. in the current study, it was revealed 

that the validity of the test was: sensitivity (90.1%), 

specificity was (95.9%). While in Rasheed et al, (21) study 

the sensitivity of the test was (100.0%) and specificity 
was (75%) this may be due to difference in cutoff value 

used between the studies. 

For serum ferritin, it was found that the sensitivity 

of the test was (88.3%), the specificity (89.0%), (84.0%) 
negative predictive value, (86.0%) for positive predictive 

value (PPV) and accuracy of the test was (85.0%) 

Conclusion

Serum Vit D3 and Ferritin concentrations were 

significantly decrease in female with androgenic 
alopecia.
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Abstract 

This study investigatesthe effects of heavy metals (Lead and Cadmium) on some biochemical parameters 
of dairy cattle in Baghdad province(Taji, Abu Ghraib, Al-Fudilia, Letifia and Youssoufia)regions.Thirty 
samples of blood from dairy cattle in five different regions were taken to measure the Lead and Cadmium 
concentration by atomic absorptionwhile serum were collected for measuring, liver enzymes (aspartate 
aminotransferase AST and alanine aminotransferase ALT) activity,Serum total protein, serum albumin, 
serum globulin and serum creatinineconcentration.The results showed a significant increase (p< 0.05) in the 
leadand cadmium ion concentration in the blood sample of the dairy cowsin Youssoufia region compared 
with other region. On the other hand, the total protein and globulin concentration of the dairy cattle in Abu 
Ghraib region recorded significantly (p < 0.05) higher value compared with Letifia region. While Albumin 
and creatinine concentrations showed non-significant (p > 0.05) differences among the different regions. 
Liver enzyme AST concentration showed significant increase (p < 0.05) in the serumof dairy cows in Letifia 
and Youssoufia regions. However, serum ALT were increased significantly(p < 0.05) in Letifia than Abu 
Ghraib region.Concluded from thisstudythatdairy cattle inLetifia and Youssoufia regions were subjected to 
pollution with heavy metals which caused Increased heavy metal content in the blood of cattle and affect 
their health by increased the concentration of liver enzyme and reduction of total protein in the blood of 
dairy cattle compared with other region in Baghdad province. 

Keyword: ALT, AST, Creatinine, Cadmium and Lead pollutant. 

Introduction

Lead and cadmium are often referred to very 

toxicto animals and humans as “heavy metals”. The 

biogeochemical processes have been dramatically 

changed by indiscriminate human behaviors such as 

accelerated industrialization, overgrowing urbanization 

and environmental manipulation. The aggregation of 

polluted waste water cause to pollute the agricultural 

soil and the crops growing in that soil, allowing the 

accumulation of heavy metals; the crops used by the 

animal for the purpose of grazing or eating will collect 

in the animal body, otherwise the heavy metals will be 

able to enter the animal body directly by consuming 

infected water.Prolonged exposure to heavy metals 

such as lead and cadmium in livestock causes adverse 

health consequences.The liver, kidney, brain and other 

body functions are mainly influenced by heavy metal. 
The most common heavy metals which are present in 

industrial and domestic waste are lead, mercury, arsenic 

and cadmium.1

Cd and Pb are spread to red blood cells or proteins 

following absorption.2A large amount of Cd is bound to 

high-molecular-weight proteins in red blood cells, while 

a small amount is bound to hemoglobin. However, much 

of it is bound to hemoglobin rather than the membrane 

Corresponding author:
Khalid Sh. Salman
E- mail: Drkhalidshaker43@gmail.com 

DOI Number: 10.37506/ijfmt.v15i3.15819



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3353

of red blood cells when Pb reaches the cell.3One of 

the most susceptible processes is the hematopoietic 

system, and blood is not only the mode of delivery, but 

also the vital target of Cd and Pb toxicity.4Both metals 

can contribute to anemia by different pathways.5,6,7 

Cadmium and Pb are transferred to the liver, resulting 

in damage and reduced function. Histopathological 

observations may confirm liver injury, which is also 
followed by elevated blood enzyme levels and decreased 

protein synthesis.8Toxic effects on the kidneys are 

reflected by disruption to the anatomy of the kidneys and 
changes in excretory activity.9,10 It has been proven that 

cadmium is toxic to the pancreas, endocrine, respiratory, 

immune, and reproductive systems.11,12 Pb toxicity has 

been associated with adverse effects on the nervous, 

respiratory, and reproductive systems.13The bulk of the 

body burden of Pb is tissue mineralization (bones and 

teeth).14 

Materials and Methods:

Thirty samples of blood from dairy cattle’s in five 
different areas included (Taji, Abu Ghraib, Al-Fudilia, 

Letifia and Youssoufia)of Baghdad citywere taken 
during the period of summer 2020. Blood samples taken 

at morning from thedairy cattle by jaguar vein.Whole 

blood was collected for measuring lead and cadmium 

concentration by atomic absorption15immediately 

in laboratories of science and technology ministry.

The serum was isolatedby centrifugation for 15 

minute at 3000 rpm for measuring liverfunction such 

asAST activity (aspartate aminotransferase) and 

ALT (aminotransferase) by spectrophotometer,16 

while the Serum total protein, albumin, globulin 

and creatinineconcentration were determined by 

usingcolored method kit by spectrophotometer.17 

Statistical data analysis was carried out on the basis 

of one-way data interpretation. (Analysis of Variation-

ANOVA) wasused significant level (P≤0.05) compare 
between means Estimate of correlation coefficient 
between variables in this study usingLeast significant 
difference –LSD test as describe.18 

Results and Discussion

Lead concentration in the cattle blood of the 

Youssoufia region showed a significant (P≤0.05) higher 
concentration than Taji, Abu Ghraib and Latifiaregion, 
while the lead concentration in cattle blood from the Al-

fudilia are significantly (P≤0.05) lower concentration 
than other region as shows in the table (1).Cadmium 

concentration in blood of the dairy cattle shows 

significant increase (P≤0.05) in the Youssoufia region 
(0.255 ±0.01) compared with (0.218 ±0.01, 0.195 ±0.02, 

0.201 ±0.01, 0.205 ±0.01) Taji, Abu Ghraib, Alfudilia 

and Latifia regions respectively. 

Table 1. Lead and Cadmium concentration in blood of the cattle from different region in Baghdad 
province(µg/dl).

Location 
Mean ± SE

Pb Cd

Taji 18.33 ±0.55 b 0.218 ±0.01 b

Abu Ghraib 17.33 ±0.88 b 0.195 ±0.02 b

Alfudilia 15.50 ±0.67 c 0.201 ±0.01 b

 Youssoufia 20.67 ±0.33 a 0.255 ±0.01 a

Latifia 16.83 ±0.40 bc 0.205 ±0.01 b

LSD value 1.753 * 0.035 *

Means having with the different letters in same column differed significantly. * (P≤0.05).
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The results in table (1) revealed that Pb and Cd 

concentrations were elevated significantly (P≤0.05) in 
Youssoufia region, that may due to this region is the only 
one from the study regions which supply water from 

Euphrates rivers. The highly increase of these heavy 

metal concentrations in the blood of dairy cattle may 

also be attributed to excessive military operation in this 

area due to of terrorist intimidation. Cattle maybecome 

exposed to lead and Cadmium through consumption 

of lead-contaminated soils, plants, and water, the lead 

from these sources is not sufficient to produce acute 
toxicity but these sources may contribute to chronic lead 

poisoning.19

Fadhilet al.20investigate the effect of some heavy 

metals (Cadmium, Lead, and Zinc) which release from 

diesel generator exhausts on workers’ health in Al-

Ramadi City by measuring Heavy metal concentrations 

and their effect on variables in the blood and lipids 

profile in serum. However, the results showed that 
concentrations of heavy metals recorded are significantly 
increased compared with the controlled group of Pb. 

The concentration of the total protein and globulin 

were decreased significantly (p< 0.05) in the blood of 
the dairy cows in Latifia region of Baghdad province 
compared with their concentration in cows of Abu Ghraib 

region. While we found that there were non-significant 
differences in creatinine and albumin concentration in 

dairy cattle from different regions of Baghdad province. 

Table 2. Effect of Lead and Cadmium concentration on the Total protein, Albumin, Globulin and Creatinine 
in blood of the cattle from different region in Baghdad province.

Location 
Mean ± SE

Total protein (g/l) Albumin  (g/l) Globulin (g/l) Creatinine (mg/dl)

Taji 6.73 ±0.23 ab 3.13 ±0.24 a 3.59 ±0.29 ab 1.48 ±0.05 a

Abu Ghraib 7.01 ±0.28 a 3.25 ±0.21 a 3.75 ±0.28 a 1.31 ±0.05 a

Alfudilia 6.54 ±0.15 ab 2.88 ±0.16 a 3.66 ±0.27 ab 1.43 ±0.08 a

 Youssoufia 6.42 ±0.29 ab 2.87 ±0.18 a 3.55 ±0.24 ab 1.40 ±0.10 a

Latifia 6.20 ±0.16 b 3.26 ±0.08 a 2.93 ±0.19 b 1.32±0.07 a

LSD value 0.681 * 0.544 NS 0.756 * 0.502 NS

Means having with the different letters in same column differed significantly. * (P≤0.05).

The decreased in the total protein may due toInorganic 

lead metabolism consists mainly of a reversible ligand 

reaction, including the formation of amino acid and 

non-protein thiol complexes and binding to different 

proteins. Major extra cellular ligands include albumen 

and non-protein sulfhydryl’s while in red blood cells, 

the main intracellular ligand is delta- aminolevulinic 

acid dehydratase (ALAD).21,22,23,24,25Our results are in 

the same trends with other researchers using numerous 

animal models, route of exposure and dosage. whom 

they found that heavy metals caused reduction effect 

on RBC, HGB, and HCT. 26,27,28,29,30Intravascular 

hemolysis may be the cause for lowering RBC, HGB, 

and HCT.9,29,8In addition, it is well known that Pb binds 

to numerous protein groups of -SH, like enzymes 30,6,31,32 

and in addition to decreased glutathione levels, the 

development of substantial MDA and H2O2 increases in 

RBC.33 Therefore, As the liver is the main site of plasma 

protein synthesis, mostly albumin, variations in serum 

total protein values may suggest liver dysfunction.On 

the other hand, our results were disagreeing with Burtiset 

al.34Who reported that the levels of creatinine showed a 
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growing trend. Changes in amounts of urea and creatinine 

suggest that the excretory activity of the kidney may be 

compromised even after the administration of a single 

dose of the toxic metals. 

Abdul-Sada35found that, cattle reared and managed 

near the industrial areas in Egypt will exposed cattle 

to the cadmium and lead toxicity through polluted of 

their feed and water,and which cause in alterations in 

the quantities of Cd and Pb in the muscle, liver and 

kidney, in addition to variations in the profile of plasma 

hormones and function of liver in those cows which 

agreed with our results. 

Table (3) shows that liver enzyme AST is 

significantly higher (P≤0.05) in the serum sample of 
the cows in the Youssofia and Latifia regions (197.91 
±18.80, 206.01 ±25.54) compared with the other regions 

of Baghdad province.While ALT enzyme concentration 

increase significantly (P≤0.05) in the cattle of Latifia 
region (208.07 ±23.12) compared with (136.54 ±11.62, 

129.14 ±0.46) Taji and Abu Ghraib respectively. 

Table 3. Effect of Lead and Cadmium pollutants on the AST and ALT in blood of the cattle from different 
region in Baghdad province(U\L).

Location 
Mean ± SE

AST ALT

Taji 130.06 ±9.46 b 136.54 ±11.62 bc

Abu Ghraib 104.49 ±2.32 b 129.14 ±0.46 c

Alfudilia 121.86 ±9.95 b 195.08 ±37.52 ab

 Youssoufia 197.91 ±18.80 a 145.20 ±16.90 abc

Latifia 206.01 ±25.54 a 208.07 ±23.12 a

LSD value 45.123 * 63.334 *

Means having with the different letters in same column differed significantly. * (P≤0.05).

The significant increase (P≤0.05) in liver enzymes 
AST and ALT of the cows in Youssoufia and Latifia 
regions related to the highly concentration of lead and 

cadmium heavy metals in the blood of dairy cattle 

inthese regions.Burtis et al. (34)found that Cadmium 

and Lead concentration in tissues experimental groups 

treated with a single dose of Cd (15 or 30 mg/kg) had a 

statistically higher blood concentration and demonstrated 

significantly higher levels of Cd in the liver compared to 
the control group (p < 0.001). 

The results showed that the significant increase of 
cadmium and lead in the body of cattle causes severe 

stress conditions on the animals that causes a harmful 

effect on the liver, kidney, thyroid gland, ovary and tests 

functions that will increase the level of stress hormones, 

serum enzymes, thyroxine, triiodothyronine and cortisol 

level.36 McNulty37 observed greater quantities of serum 

AST and ALT concentration in dairy cows exposed in 

the environment to lead and cadmium around various 

manufacturing locations because lead has been involved 

in induction of hepatic dysfunction. However, the 

effect of the heavy metals on the liver function may in 

rat plasma, liver, and kidneys, overall oxidative status 

and oxidative stress index are induced by.38In general, 

metal absorption, transport, and deposition in tissues 

and organs rely on several factors, such as the properties 
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and shapes of the metals, the path, dosage and length of 

exposure, the capacity to bind to ligands in the cells, and 

the susceptibility of the organisms.2,39 

Conclusion

We can conclude that the dairy cattle reared in 

area polluted with heavy metals caused increased in 

the concentration of Pb and Cd in the cattle’s blood and 

affect their health by increased the concentration of liver 

enzyme and reduction of total protein in the blood of 

dairy cattle in Latifia and Youssoufia regions compared 
with other region in Baghdad province. 
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Abstract

The study was carried out during the period of March 2019-January 2020 for the detection of Salmonellosis in 
102 suspected patients with age group ranged from 17 - 69 years, who attended Baghdad teaching hospitals, 
that had been examined and defined as suspected cases by a specialized physician with the recording of 
clinical manifestation. The diagnosis is done by the immunochromatography method, a blood sample was 
taken from each patient as well as other 30 healthy control matching in age and gender. The study included 
measurement of the level of interleukin -6,23 and Amylase activity in sera of patients and healthy control. 
The result indicated that anti –salmonella IgM positive in 54 cases, anti- salmonella IgG positive in 50 
cases, and 18 positive cases with both IgM and IgG. The Level of interleukin 6,23 increased significantly 
while the serum amylase activity decreased significantly in patients sera in comparison with healthy control. 
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Introduction

Salmonella typhoid and paratyphoid are transmitted 

mainly by the fecal-oral route. In most cases an 

asymptomatic carrier of S.typhi, or an individual who 

has recently recovered from the infection, continues 

to excrete large numbers of organisms in the stool and 

contaminates food or water, either through direct food 

handling, through transfer of bacteria by flies and other 
insects, or by contamination of potable water and raw 

frozen chickens meat (1-4). Patients with enteric fever 

present with a non-specific gradual onset of an influenza-
like illness although Salmonellatyphi infection can 

present with fever and a bewildering array of signs 

and symptoms ranging. The clinical features of typhoid 

and paratyphoid fever are generally similar, although 

paratyphoid tends to be a more mild infection (5).

Most from non-metastatic central nervous system 

syndromes including psychosis and cerebellar ataxia 
(6) through to focal involvement of bone (7), liver (8), 

spleen (9), testes (10), menninges (11), vascular prostheses, 

atheromatous plaques etc, (12). 

In general the enteric fevers are sub-acute 

infections with an incubation period of approximately 

7 - 14 days (range days) following exposure. The 

illness begins insidiously with non-specific signs 
and symptoms of fever , headache, muscle and joint 

aches, malaise, lassitude, anorexia, often a dry (cough 

sometimes associated with a sore throat (13). The 

spleen enlarges, but lymphadenopathy is not usually 

prominent. Relative bradycardia is considered common 

in typhoid although in many series this has not been 

a feature of the disease. Some abdominal complaints 

are usual although either diarrhea or constipation may 

occur. 

There is usually some abdominal discomfort, and 

even in the first week of the disease the patient may 
notice passage per-rectum of a small amount of blood 

DOI Number: 10.37506/ijfmt.v15i3.15820



3360    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

or melena. Normal bowel habit is unusual in typhoid 

diarrhea (3, 14).

Most salmonellae induce an acute inflammatory 
response, which can cause ulceration. They may 

elaborate cytotoxin that inhibits protein synthesis and 

contribute to the inflammatory response or to ulceration 
However, invasion of the mucosa causes the epithelial 

cells to synthesize and release various proinflammatory 
cytokines, including: IL-1, IL-6, IL-8, TNF- α, 
IFN-α, MCP-1, and GM-CSF. These evoke an acute 
inflammatory response and may also be responsible for 
damage to the intestine. Initial host responses involve 

neutrophil infiltration, followed by the arrival of 
Lymphocytes and macrophages. Occasionally, diffuse 

colitis occur mimicking inflammatory bowel disease (15). 

Material and Methods

The study carried out during the period from (March 

2019- January2020), studied group were involved 

Suspected patients their age range between 17-69 years. 

Blood samples were obtained from a total of 102 

patients clinically suspected with Salmonellosis that 

had been examined and defined as suspected cases by 
specialized physician with the recording of clinical 

manifestation 

Blood Samples

Five mL of venous blood was obtained from each 

patients and collected in sterilized screw cap plastic 

tube, blood samples were left for 30 min. at room 

temperature, then centrifuge at

3000 rpm for five minute, then the serum for each 
sample was collected in eppendorf tubes and then test 

for Salmonellosis (IgM and IgG ) and stored in deep 

freeze at -20 °C until the time for using

Immunochromatographic assay

About 100 μl of serum from each sample was 

added to the sample hole of the kit. The colour density 

is proportional to the antibody titer. The complexes 

(appears in colour band after 10 minutes) confirm 
that the test was performed correctly. This CerTest-

salmonella kit, which is qualitatively, determines the 

salmonella in blood samples. Pre-coating was achieved 

to the membrane proceeding to test band region to the 

monoclonal antibodies of the mouse, it was achieved 

against salmonella antigens. Through test, samples 

were reacted with conjugated colors’ (anti-salmonella 

of monoclonal mouse microsphere (red antibodies)), 

the samples were dried before that, the combination 

then travelled to reach membranes via the act of 

capillaries. While samples move via the membranes 

tests, tinted particle were migrated. In positive results, 

certain antibodies that have existed on the membranes 

captured these particles which lead to appearance of 

red tinted line that can clearly observed while the other 

result appears in a green tinted line (the negative results 

that represent the control samples.

Immunological and Clinical biochemical tests

The level of interleukin 6, and interleukin-

23are examined by Enzyme Linked Immunosorbent 

Assay (ELISA). Serum amylase Concentration 

determined according to manufactures instructions of 

Biosystem(Spain )

Statistical Analysis

The results were analyzed using statistical system 

SPSS version -18 (T-testing). 

Result Serological tests

Serum level anti –salmonella IgM present in 54 

cases with a percent of 52%, also, the level of anti –

salmonella IgG present in 50 cases with a percent of 

49 %.While the level of both IgG and IgM present in 

18 cases with a percent of 17% (Table-1). 
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Table 1: Distribution of anti-Salmonella IgG and IgM antibodies using immunochromatography method 

Anti-salmonella antibodies Total N
Positive

 %
N

Negative
  %

IgG 102 50 49 52 51

IgM 102 54 52 48     48

IgG+IgM 102 18 17 84     83

Interleukin-6 

The level of IL-6 Increased siginifigantly(p≤0.05) in patients with Salmonellosis in comparison with healthy 
control the value 23 pg ml for patients and 14.50pgmlfor healthy control respectively (Table 2). 

Table 2: Concentration of Interleukins-6 pg ml in patients with Salmonellosis and healthy control

Groups IL-6 Pg ml

Patients 23.0 ± 48.0

Control 14.50 ± 2.80

Interleukin-23

The level of IL-23 Increased siginifigantly(p≤0.05) in patients with Salmonellosis in comparison with healthy 
control . the value 321 pg ml for patients and168pg ml for healthy control respectively (Table 3). 

Table 3: Concentration of IL-23 pg/ml in patients with Salmonellosis and healthy control

Group   IL-23

Patients 321.0 ± 37.0

Control 168.0 ±18.0

Amylase activity 

The activity of amylase decreased significantly (p≤0.05) in patients in comparison with healthy control 
(Table 4). 

Table 4: Serum amylase activity in patients with Salmonellosis and healthy control 

Groups Amylase Uml

Patients 30.0+4.0

Control 67.0 +3.0

Discussion

Salmonella can both colonize and cause infections 

in humans and animals. Of interest, some Salmonella 

species appear to be better adapted to humans, and 

vice versa. For example, S.typhi does not have an 

animal reservoir and is solely transmitted by humans. 
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Most human cases of Salmonella involve ingestion 

of a contaminated food item, in particular, eggs, poultry, 

ground beef, or dairy products (16). Salmonella can 

be acquired by direct personal contact, nosocomial 

transmission, or contaminated drugs/solutions (17).

The result indicated anti-salmonella IgG was 50 

(49%) of cases while IgM was 54 (52%) cases by 

immunochromatography method (Table 1). Generally, 

the prevalence of infection is related to several factors 

including nutritional habits (18). The increasing level 

of IL-6 in patients with Salmonellosis in comparison 

with healthy control(Table-2) may be due to ability of 

salmonella to up regulate of Th2 and down regulate 

of Th1 (18) INF- ɣ involved in clearance of infection 
and correlated with the protection from Salmonellosis 

infection (19, 20).

The increasing level of IL-23 may be produced 

mainly by activated antigen-presenting cells (APC) 

including dendritic cells (DC). The activation of DC 

plays a pivotal role in shaping the immune responses. 

Following the detection of microbial products , for 

example via TLRs, activated DC can provide signals 

to prime naïve T cells to mount appropriate adaptive 

immune response .in a general, Lps of Gram-negative 

bacteria prime DC for enhanced IL-23 expression 

Via production of prostaglandin E2 to induced both 

the expression of IL-23p19 and IL-12p40 without 

affecting IL-12p35 expression in DC (21). The result 

show statically decreasing in serum amylase activity in 

patients with E.histolytica in comparison with healthy 

control (Table-4) may be due to the patients presenting 

dysentery –like infectious diarrhea and upper abdominal 

pain associated with pancreatitis or with loss of appetite 
(22).

Conclusion

The Levels of interleukin 6,23 increased 

significantly while the serum amylase activity 
decreased significantly in patients sera in comparison 
with healthy control. 
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Abstract 

Background: Considering the importance of social well-being and the associated factors, this study was 
designed to investigate status ofsocial well-being and its predictive determinants in an Iranian group of high 
school teenagers during first half of 2019. 

Methods:An analytical cross-sectional study was conducted on 680 participants. Demographic information 
were collected consisting of age, gender, birth rank, weight, height, economic status of family, education of 
parents, place of living and family size. The Persian version of Keyes’s social well-being questionnaire was 
used.This questionnaire had parts for social actualization, social coherence, integration, social acceptance 
and social contribution.

Results: Overall status wise, 13.1% had good status, 80.4% had average status and 6.5% had poor status of 
social well-being. Urban residency was associated with better score (P=0.036). No significant association 
was observed for age, gender, year of education, having health insurance and birth rank. Educational status 
of mother was significantly associated with the overall score in favor of positive association for university 
education (P=0.046). No significant association was found for father education, mother job and father 
job. Chronic disorders of the students were associated with decreased overall score (P=0.019). History of 
smoking was associated with decreased overall score (P=0.001). History of regular physical activity was 
associated with increased overall score (P<0.001). No significant association was found for existence of 
parental chronic disorder. 

Conclusion: In the present part of Iran, social well-being has an average status among high school students. 
Knowing the related factors help us for better planning. 

Keywords: Social well-being, High school students, Teenagers,Young adults 

Corresponding Author:
Pardis Ghanadi
pardisghanadi87@gmail.com

Introduction

Nowadays, social well-being is a concept used 

beside physical health. In fact, well-being is not merely 

lack of a somatic disease(1). Social well-being can be 

both a determinant of health and an affecting factor in 

health. Individuals with better social well-being status 

and social support have better quality of life and ability 

to overcome the life and functionalproblems(2). From the 

viewpoint of some researchers, social well-being is made 

up of 5 components including social integration, social 

contribution, social actualization, social coherence and 

social acceptance (3). 

Many factors affect social well-being. Social 

network activities may affect bonding and bridging 

social capitals and feeling loneliness (4). In older adults, 

socioeconomic status is associated with quality of life 

and using information communication technology is 
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associated with their social well-being (5).A systematic 

review has shown that infrastructure of sanitation 

system affect social well-being along with privacy and 

safety of defecation (6). Another systematic review has 

shown that green infrastructure for storm water and 

flood management is associated with improved social 
well-being. Indeed, this association is via reduction 

of accidents, injuries, deaths, water-borne diseases, 

respiratory diseases, anxiety, poverty damage and 

human displacement (7).Discriminant validity can also 

be mentioned as another factor(8). 

Teenage hood is a span of life in which excitements 

may affect daily life. In this period of growth, children 

and their parents face with a lot of challenges(9). 

Dynamic contribution of teenagers and young in social 

and citizenship activities is a developmental determinant 

in this age group(9, 10). Therefore, knowing the factors 

affecting social well-being of young adults is of 

importance. 

Considering the importance of social well-being 

and the associated factors, and the importance of young 

adulthood period on development of societies, the 

present study was designed to investigate predictive 

determinants of social well-being in an Iranian group 

of high school teenagers during first half of 2019, as a 
questionnaire-bed study. 

Methods 

An analytical cross-sectional study was performed 

in high schools of Khorramabad city of Lorestan 

province, Iran, during first half of 2019.Khorramabad 
is the center of Lorestan province. This province has 

traditional and historical background with two major Lur 

and Lak ethnicities, and their people live in both urban 

and rural places. Stratified random cluster sampling was 
used to select high school students. The total sample size 

was calculated as 507 individuals. The inclusion criteria 

were being student and teenager, and being residence 

of Khorramabad. Having any kind of known chronic 

disorder was considered as the exclusion criterion. 

Demographic information were collected consisting 

of age, gender, birth rank, weight, height, economic 

status of family, education of parents, place of living 

and family size. In addition, a network of individuals’ 

life and the individuals who the students live with 

them were asked. Another part was also considered for 

regular contribution in physical activities and history of 

a chronic disorder in first degree family members. 

Social well-being was defined as evaluation and 
knowing of individual from the way of his function in 

society and the quality of his relationships with other 

individuals, relatives and the social groups which he is a 

member of them. Short form of Keyes’ssocial well-being 

questionnaire was used. The questionnaire consisted of 

20 questions with Likert scale including 4 questions of 

social actualization, 3 questions of social coherence, 

3 questions of social integration, 5 questions of social 

acceptance and 5 questions of social contribution. The 

overall score was 100 that mean better social well-

being status. The Persian version of this questionnaire 

had been designed previously by Hashemi et al. (2014). 

Cronbach’s alpha had been calculated as 78% for overall 

items(11). 

Descriptive statistics including mean, standard 

deviation (SD), proportion and frequency was used 

to report demographic information and the primary 

results. Inferential statistics was used including one-way 

analysis of variance (ANOVA) and independent t test. P 

value less than 0.05 was considered as significance level 
in SPSS software version 21 (IBM, Chicago, US). This 

study was registered in the ethics committee of Lorestan 

University of Medical Sciences with registration number 

IR.LUMS.REC.1397.180 and informed consent was 

obtained from the participants. 

Results 

A total of 680 high school students aged 15.4±1.4 

yearswere initially imported to the study. 68.4% of 

the students were girl and 31.4% were boy. 78.3% of 

the students were urban resident and 21.7% were rural 

resident. 45.8% were first year and 54.2% were second 
year students. 80.1% were under the cover of health 

insurance. 45.2% were the first child, 24.3% were the 
second child, 16.5% were the third child and 13.9% were 

the fourth child of their families. 40.2% of their fathers 

were self-employed, 22.4% were clerk, 15.2% were 

employed of armed forces (military), 9.1% were retired, 

5.8% were worker, 3.3 were unemployed, 1.2% were 
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farmer and 2.7% had other jobs. 81.4% of their mothers 

were housewife and 18.6% were employed. Education 

wise, 44.6% of their fathers had high school education, 

29.6% had university education, 20.1% had guidance 

school or elementary school education and 5.7% were 

illiterate. 48.2% of their mothers had high school 

education, 25.7% had guidance school and elementary 

school education, 18.9% had university education and 

7.1% were illiterate. Life network wise, 92.1% of the 

students lived with their both parents, 5% lived with 

1 parent and 2.9% lived with other relatives. Family 

size wise, 37.9% of the students had 4-member family, 

33.3% had 5-member family, 22.3% had families with 

more than 5 members and 6.4% had 3-member families. 

For clinical and epidemiological characteristics of the 

students, 3.5% of the students had a chronic disorder, 

8.8% of the students had a parent with chronic disorder, 

6.5% had history of smoking and 66.9% had history of 

regular physical activity. 

Social well-being was studied for the components 

social actualization, social coherence, integration, social 

acceptance and social contribution. The mean overall 

score of social well-being was 64.6±8.1 in which the 

most score was for social contribution (16.7±2.7) and 

the least score was for social coherence (9.1±2.5) (table 

1). According to this results, 13.1% had good status, 

80.4% had average status and 6.5% had poor status 

of social well-being, considering score 20-46 as poor, 

47-74 as average and 75-100 as good. Association of 

demographic information with overall score was studied. 

Urban residency was associated with better score 

(P=0.036, independent t test). No significant association 
was observed for age, gender, year of education, having 

health insurance and birth rank (table 2). Association of 

job and education of parents with overall score of well-

being was investigated. Educational status of mother was 

significantly associated with the overall score in favor of 
positive association for university education (P=0.046, 
ANOVA). No significant association was found for 
father education, mother job and father job (table 3). 

Association of clinical features of the students with 

overall score of well-being was investigated. Chronic 

disorders of the students were associated with decreased 

overall score (P=0.019, independent t test). History of 
smoking was associated with decreased overall score 

(P=0.001, independent t test). History of regular physical 
activity was associated with increased overall score 

(P<0.001, independent t test). No significant association 
was found for existence of parental chronic disorder 

(table 4). 

Table 1. Score of social well-being and its parts. 

Part of questionnaire Mean±SD of score Obtainable range of score

Social actualization 14.5±2.6 4-20

Social coherence 9.1±2.5 3-15

Social integration 11.7±2.8 3-15

Social acceptance 11.6±3.2 5-25

Social contribution 16.7±2.9 5-25

Overall score 64.6±8.1 20-100
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Table 2. Association of demographic features with overall score of social well-being. 

Demographic feature Mean±SD of overall score Statistical test P value

Age 

11-15

16-20

65.11±8.41

64.18±7.75
Independent t test 0.148

Gender 

Girl 

Boy

65.03±8.03

63.92±8.25
Independent t test 0.132

Residency 

Urban

Rural 

65.96±8.19

63.60±7.88
Independent t test 0.036*

Year of education 

First 

Second 

65.21±8.25

64.29±7.99
Independent t test 0.135

Health insurance

Having 

Does not have

64.79±8.07

64.34±8.21
Independent t test 0.610

Birth rank

First 

Second

Third

Fourth 

64.90±7.70

65.10±8.46

64.92±7.52

63.08±9.30

ANOVA 0.337

*  Significant at P<0.05. 

Table 3. Association of parental job and education with overall score of well-being (ANOVA). 

Parental job and education status Mean±SD of overall score F statistics P value

Father job

Self-employed 

Clerk 

Worker 

Unemployed 

Military 

Farmer 

Retired 

Other 

64.18±8.09

65.44±7.04

60.92±9.32

65.05±9.40

64.89±8.65

67.33±8.38

65.15±7.71

67.00±5.86

1.479 0.172
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Mother job

Self-employed 

Clerk 

Worker 

Housewife 

Other 

 

64.61±7.32

63.72±7.49

64.50±9.07

64.72±8.25

66.17±6.20 

0.274 0.895

Father education 

Illiterate 

Guidance school or less

High school or diploma 

University 

62.64±8.07

63.87±8.77

64.98±7.57

65.32±8.50

1.481 0.219

Mother education 

Illiterate 

Guidance school or less

High school or diploma 

University 

 

63.92±6.46

63.83±7.92

64.94±8.27

67.83±8.52

2.453 0.046*

*  Significant at P<0.05. 

Table 4. Association of clinical features of the students with overall score of social well-being (independent t 
test). 

Clinical feature Mean±SD of overall score P value

Chronic disorder in student

Yes

No

60.11±8.41

64.80±8.06
0.019*

Chronic disorder in parents 

Yes 

No

63.57±8.26

64.78±8.13
0.307

History of smoking 

Yes 

No

 

59.48±8.87

64.99±7.95
0.001**

History of regular physical activity

Yes 

No

   

65.58±7.77

62.71±8.57

 

<0.001***

*  Significant at P<0.05; ** Significant at P<0.01; *** Significant at P<0.001. 

Cont... Table 3. Association of parental job and education with overall score of well-being (ANOVA). 
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Discussion 

In the present study we tried to find the determinants 
affecting social well-being in high school students of 

an Iranian population. The demographic information 

supported this point that the place of study had traditional 

background. A questionnaire was used in this study. 

First of all, only 13.1% of the students had good status 

for social well-being. Most students had average status. 

Briefly, the significant determinants were urban residency 
(positive effect), maternal education (positive effect 

for university education), having a chronic disorder in 

students (negative effect), history of smoking (negative 

effect) and history of regular physical activity (positive 

effect). About the role of urban residency, the absolute 

effect size of this association (1.36 score) seems not to be 

suitable for interpretation. About association of maternal 

education, it may be due to the effect of better education 

on better house pedagogy of children, however it may be 

a controversial result. About the association of chronic 

disorder in students, it is obvious that a chronic disorder 

may affect quality of life; however, considering the lack 

association for parental chronic disorders, it may be a 

controversial result. About the role of smoking, its role 

is obvious, but it is not clear whether smoking is due to 

less social well-being or vice versa. About the role of 

regular physical activity, its role is obvious. 

Javadi et al. (2017) performed a study in Iran on the 

status of social well-being in medical students of Guilan 

University of Medical Sciences. They obtained mean 

11% good status, of course long version of Keyes’s 

questionnaire. This result was favorable to our study, 

but we investigated affecting determinants as well (12).

AbdollahTabar et al. (2008) performed a study in Iran 

on the status of social well-being in university students. 

They found better overall score in master students in 

comparison with bachelor students, and better sore for 

social integration, social contribution and overall status 

in men. The effect of gender was opposite to our study 
(13).Sharbatiyan et al. (2018) performed a study in Iran 

on the status of social health and related factors in 18-

30 year old young. They used a researcher-designed 

questionnaire and found an average status. Social 

capital, social safety, quality of life, life satisfaction and 

social vitality showed positive significant association 
(14).Salehi et al. (2017) conducted a study in Iran on 

the social well-being and the related factors among 

the students of nursery and midwifery. Marriage was a 

positive factor. Social actualization was better in males 

whereas social contribution was better in females (15). 

In general, career and personal factors can affect social 

well-being (16).Abachizadeh et al. (2014) developed 

another questionnaire for Iranian populations (17).

Determinants of young adult social well-being and health 

(DASH) studywasa longitudinal studyon more than 6000 

individuals in England designed for understanding the 

complexinterplay of the associated factors. Harding et al. 

(2015) performedthis study on London with two levels 

of long term follow up. Interestingly, ethnic minorities 

showed better social well-being than white British. The 

protective factors were family care and connectedness, 

ethnic diversity of friendship and religious involvement 
(18). 

From the limitations of the study lack of study of 

association of well-being with other social determinants 

of health can be mentioned. It is suggested for future 

studies. 

Conclusion 

In the present part of Iran, social well-being has an 

average status among high school students. Education of 

social skills may help improvement of this status. Social 

media and governmental organizations of education can 

help this aim. In this study, urban residency, maternal 

education, having a chronic disorder in students, history 

of smoking and history of regular physical activity were 

the effecting factors. Knowing the related factors help us 

for better planning. 
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Abstract 

Boswellia serrate is one of traditional remedy used for a long time to cure many diseases. Due to Hence, 
there is a motivation of medicinal and cosmetics applications. In this paper, the crude aqueous extracts 
from Boswellia serrate bark were screened for in vitro antibacterial properties against clinical isolates of 
Periodontitis bacterial causative agents (Streptococcus orails, Gemella morbillorum, Rothia dentocariosa). 
The antibacterial test was carried out following the method done by Perez and others. The tested extract from 
this medicinal plant with the different concentrations (100 mg/ml ,250 mg/ml,500 mg/ml) were screened. 
The standard antibiotics Ciprofloxacin (5 μg/ml) and Cefotaxime (30µg/ml) were used as controls. The 
extract of 250 mg/ml being more effective in action as compared to the others. Furthermore, Streptococcus 
orails showed the most isolate affected by the extract. This research has revealed the active inhibitory 
effect of Boswellia serrate against all the tested isolates. This extract contains active chemical components 
that contribute to biological activity thereby assisting to combat bacterial infections and the potential for 
maintaining and promoting toral health. However, many studies need to be carried out to recognize the 
accountable components for growth inhibition.
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Introduction

Recently, the attention of Oral cavity hygiene has 

grown rapidly. Antimicrobial agents are frequently 

established to be crucial elements to contribute to oral 

hygiene products for the cure and avoidance of plaque 

and gingivitis [11]. Dental caries is an important oral 

health issue that involves an inequality of interactions 

between the tooth exterior/interior and the close adjacent 

bacterial biofilm [7]. Most individuals may not perform 

the exact mechanics to remove plaque adequately, thus 

rinsing the mouth with antimicrobial products that are 

used daily may provide an effective way to remove or 

control bacterial plaque and thus prevent gingivitis and 

periodontitis [7]. Due to the continuous emergence of 

microbial species resistant to antibiotics as a sequence 

of indiscriminate, misuse and excessive use, the urgent 

need has arisen by researchers and scientists to develop 

biological compounds derived from natural sources [3]. 

Such compounds might be the alternative antimicrobial 

agents, that could be fruitful for mankind not only their 

natural source, but also other distinctive characteristics 

such as lacking side effects and cost-effectiveness [15]. 

Boswellia serrate known frankincense that grows in 

the Middle East, India, and Africa [13]. This herb was 

established to be one of the most important medicinal 

plants that has proven to be highly effective in many 

therapeutic aspects [9]. The chemical composition of 

Boswellia serrate is mainly consists of oil (60%). It 

contains mono- (13%) and diterpenes (40%) as well 

as ethyl acetate (21.4%), octyl acetate (13.4%) and 

methylanisole (7.6%) [4]. The most biologically active 

substance against oral cavity pathogens is 11-keto-ß-

acetyl-beta-boswellic acid [13,16]. The activity of this 
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remedy has been investigated and pharmacological 

outcomes have been revealed in many therapeutic 

applications. This included many diseases such as 

anti-inflammatory, antitumor, immunomodulatory, 
and inflammatory bowel diseases in addition to an 
antioxidant agent [1,2]. It has been well established that 

this plant possesses anti-bacterial, antifungal activity [8]. 

It has been revealed that the aqueous extract of Boswellia 

serrate produced a large zone of inhibition against a 

panel of clinical isolates Gram-positive (Bacillus subtilis, 

Staphylococcus aureus and Streptococcus pneumonia) 

and Gram-negative (E.coli, Klebsiella pneumonia, 

Enterobacter aerogenes, Pseudomonas aeruginosa 

and Proteus vulgaris). The researchers concluded that 

extract showed a large zone of inhibition [5]. 

The aim of the present study was to evaluate the 

antimicrobial activities of aqueous extracts of Boswellia 

serrate against three species of oral pathogenic bacteria 

especially the ones that cause periodontitis. 

Material and Methods 

Collecting plant samples and preparing them for 
extraction 

The raw gum was bought from the local market, 

processed and crushed. Prepare the working solution by 

dissolving 1 mg of the powder in 1 ml of distilled water 

to obtain the following dilution: (100,250, 500 mg/ml). 

Filter the plant extract with Whatman filter paper and 
then the filtrate was used for the biological assay.

Specimens Collection

20 samples were collected from the Faculty of 

Dentistry, University of Kufa, from periodontitis 

patients. Samples were collected from patients using 

cotton rolls and carefully cleaned with sterile cotton. 

For each site, two drops (30-40) were inserted into the 

gingival pocket for 30 seconds and the pocket depth 

was equal to or greater than (3.5-7) mm and placed in a 

sterile container with saline solution (2 mL) and cultured 

on plates agar.

Preparation of the Bacterial Suspension

The turbidity of each of the bacterial suspensions 

was prepared to match the standard of 0.5 McFarland 

(1.5x108 CFU / ml). Turbidity was measured with a 

spectrophotometer at turbid suspension at 625 nm as per 

Bauer-Kirby Method (1966).

Determination of antimicrobial activity

Streptoccocus oralis, Gemella morbillorum and 

Rothia dentocariosa which were isolated and diagnosed 

t by the Vitek 2 system, On Muller Hinton Agar spread 

0.1ml of the culture with a sterile swab, dry at room 

temperature for (10-15) minutes. Inhibitory activity was 

detected by the agar-well diffusion method [12], after 

sterilizing with the cork borer, four wells were made on 

the surface of the culture media with a diameter of 10 mm 

then add (100 μl) to each well in different concentrations 
Boswellia serrata extracts, In the center of the plate, the 

antibiotic tablets of ciprofloxacin (5 micrograms) and 
cefotaxime (30 micrograms) were placed for comparison 

with the plant extract. The plate was incubated for 18-24 

hours at 37 ° C. The diameter of the inhibition zones was 

measured. The experiment was repeated three times and 

the mean values   were validated.

Statistical Analysis

The data gathered and exported to a Microsoft Excel 

spreadsheet where descriptive statistics were performed. 

The data was analyzed processed using SAS version 

9.1. Two-way ANOVA was also carried to determine 

if there was any interaction between the effect of 

extracts concentration and the pathogenic bacteria. P ≤ 
0.05 is considered significant in both tests (Tukey test). 
Furthermore, the analysis was done to find the difference 
between the means (4 replicates). One-way ANOVA 

(Analysis of variance) was carried out to demonstrate 

statistical difference using the varying zones of 

inhibition when the extracts from Boswellia serrata was 

used against the isolates included in this study. 

Results 

The antimicrobial assay of the aqueous extract of 

Boswellia serrata different concentrations of 100 mg/ml, 

250 mg/ml, and 500 mg/ml was carried out against most 

of the tested isolates (Streptococcus orails, Gemella 

morbillorum, Rothia dentocariosa. Figure 1 shows 

that the average zone of inhibition 15.3 mm in case of 

a concentration of 250 mg/ml, while a concentration of 
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250 mg/ml exhibited the average of growth inhibition 16.11mm. A concentration of 100 mg/ml revealed the average 

zone of inhibition 12.11mm. 

Fig. 1 The inhibitory effect of three different concentrations of Boswellia serrata against three treated 
isolates. The error bars represent ± standard deviation (SD). Bars with different letters demonstrate 

significant differences (ANOVA, two-way, Tukey, P<0.05, n=4). 

Regarding the sinsivity of the examined isolates towards the aqueous extract of Boswellia serrate, Rothia 

dentocariosa isolate showed the most resistant activity against the extract, however, the inhibition was slightly 

increased by increasing the concentration from 100 mg/ml to 500 mg/ml. The highly sensitive isolate was 

Streptococcus orails, figure 2. From the same figure and figure 3, the isolate Gemella morbillorum showed that by 

increasing the concentration the increase in the inhibition activity was observed. 

Fig. 2 Inhibition rates for three different concentrations of the extract of Boswellia serrata as average 
isolates. The error bars represent ± standard deviation (SD). Bars with different letters demonstrate the 

significant differences (ANOVA, one way, Tukey, P<0.05, n=7). 
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Fig. 3 The response of the average treated isolates (Granulicatella adiacens, Staphylococcus sciuri and Kocuria 
spp.) towards the average concentrations of aqueous extract Boswellia serrate.. The error bars represent ± 
standard deviation (SD). Bars with different letters demonstrate the significant differences (ANOVA, one 

way, Tukey, P<0.05, n=7). 

The inhibition activity formed by the standard 

antibiotics (Ciprofloxacin, Cefotaxime) was also 
observed in different degrees of inhibition according 

to the sensitivity of the tested bacteria towards the 

extract. As can be noticed from Table 1 there was a 

significant antigrowth activity of both antibiotics used 

40mm of Ciprofloxacin and 35mm of Cefotaxime 
against Streptococcus orails isolate, whereas the lowest 

inhibition zones were detected on Rothia dentocariosa. 

The data suggested that this bacteria was not highly 

sensitive neither to the bark extracts nor to the typical 

antibiotics. 

Table 1 Average of inhibition zones of Boswellia serrate extract on tested isolates caused by the antibiotics 
and the extract. The presented values are the average of 4 replicates of inhibition zones (mm). The average 

of inhibition zones of the standard antibiotics are shown.

Isolates

Control Concentration (mg/ml)

Ciprofloxacin (5 
μg/ml)

Cefotaxime 
(30µg/ml)

100 250 500

Streptococcus orails 40 35 23.3 27.7 24.7

 Average of inhibition 
zones (mm)

Gemella morbillorum 26 20 10 13.3 16.7

Rothia dentocariosa 11 5 3 5 7
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Fig. 4 Inhibition zones formed by the extract of Boswellia serrata at concentration 250 mg/ml. 

Discussion 

Medicinal plants for a long time have been applied 

as substitutable agents to medicine in many societies 
[3]. The natural products derived from medicinal 

plants are crucially contributed to the medical system 

to cure some of the serious infections in the world. 

The growing emphasis on the investigation of the 

Pharmacological effect of natural plants has been 

extensively expanded during the last two decades to 

discover medicinal valuable, novel and active molecules 

for the development of new therapeutic materials [15]. 

In this research, the extract of Boswellia serrata pr was 

assessed for their antimicrobial activity. The outcomes 

of antimicrobial screening assay of Boswellia serrata 

extract gave excellent antigrowth action against the 

tested isolates. The extract from Boswellia serrata 

showed to be considerably active against Streptococcus 

orails at (250, 500 mg/ml) concentrations. The second 

susceptible strain was Gemella morbillorum that being 

affected by the extract with a diameter of inhibition 

(16.7 mm) at (500 mg/ml) concentration, whereas 

the inhibition zones were increased gradually by 

increasing the concentrations from 100 mg/ml to 500 

mg/ml in the case Rothia dentocariosa. However, the 

inhibition zones formed by the standard antibiotics 

were greater than the extract. Streptococcus orails 

Gemella morbillorum isolates were highly sensitive to 

antibiotics, comparatively smaller zones were caused by 

the antibiotics on Rothia dentocariosa. Correspondingly, 

The results of the present investigation were undertaken 

for detection of the action of the Boswellia serrata extract 

and these outcomes are comparable to many researchers 

that studied the Boswellia serrata antibacterial activity 
[10,5]. There is some indication stated in the literature 

that many components of Boswellia serrata are active 

antibacterial agents that showed activity against oral 

bacterial infections [13,10,5]. 

Conclusion

The present findings of Antimicrobial activity 
have been brought forward as one of the resources of 

achieving promising effects. The medicinal plant applied 

in the study has been specified to be of therapeutic 
significance. The extracts of Boswellia serrate displayed 

a significant inhibition activity against a wide range of 
Gram-positive bacteria with a significant inhibition zone 
ranging from 27.7 to 3 against all the tested strains. The 

outcomes highly encourage the use of remedies as a 

natural source to tackle the antibiotic resistance issue. 

Undeniably, this medicinal plant has the possibility 

to treat oral bacterial infections due to its bioactive 

components. However, additional investigations and 

identification procedures need to be undertaken so that 
to recognize the constituents with a medicinal value.
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Abstract

Technology development triggers the development of human thought to be able to create innovations to 
improve performance. The increasing cases of COVID-19 infection mean that you should seek to break 
the chain of this virus by self-isolation. However, the purpose of self-isolation rooms should be considered 
especially at rooms without air conditioning. These technological innovations are needed to provide comfort 
for patients and families. The goal of this study is to give families of COVID-19 positive patients easy 
access to their loved ones’ rooms without having to physically enter the room. The procedure is artificial 
intelligence with Arduino programming using Arduino IDE that is part of the micro controller board. Micro-
controlled systems can be thought of as being like an integrated computer system packaged in a single chip. 
The result showed the temperature control system tool was able to work well with a temperature error rate 
of 1.13%. It is known that in COVID-19-positive patients it is very helpful for families to monitor room 
temperature and for patients to rest comfortably.
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Introduction

The public is developing expectations for 

convenience in various aspects of life. Research into 

Artificial Intelligence is growing, with advances in 
technology future health practitioners will surely 

incorporate AI into clinical care. Artificial Intelligence 
could help early diagnosis and treatment. For example, 

deep learning diagnoses COVID-19(1). other research that 

includes human health monitoring and environmental 

temperature monitoring(2,3).

In the year 2020, coronavirus spread throughout 

the world after first appearing in Wuhan City in 
September 2019(4). Who declared SARS-CoV-2, 

transmitted through sneezing, coughing and saliva 

with symptoms of fever, tired body, dry cough. The 

increasing cases of COVID-19 require that all cases are 

taken out of hospitals and isolated from other patients. 

The use of the temperature-control rooms should be 

especially considered for those with no air conditioning. 

Innovations are needed to facilitate family engagement 

to provide comfort for patients(5).

A human would be interacting with a machine using 

the Programing Board Arduino Nano through the Arduino 

Software IDE. Micro-controllers can be likened to one 

chip system integrated with android-based applications 

in its monitoring. There is AI technology with micro 

control machines to help with air conditioning controls. 

Simultaneously, those who are not comfortable living in a 

shared living room environment might consider artificial 

DOI Number: 10.37506/ijfmt.v15i3.15823
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intelligence technology machines to control room 

temperature. The temperature and humidity monitoring 

system for COVID-19 patients is coupled with the LINE 

App and IoT. The system is connected to several end 

devices that collect temperature and humidity data. Our 

designs can be used in the IoMT group of patients(6).

Method

Methods on the technology used: Designing 

general, the room temperature monitoring system 

consists of several integrated systems. Arduino, Relay 

Drivers mobile apps. Designing software to regulate 

the performance of Arduino nano. Where the Arduino 

Nano is the brain’s controlling subsystem. The Arduino 

software to perform commands disconnect / auto-charge 

the flow of electric current and send a command to display 
the temperature value on the LCD. The Relay Driver 

receives an Arduino command to automatically turn on 

the light when the indoor temperature starts to cool and 

turn on the fan when the indoor temperature value rises. 

The detected temperature value will be controlled on the 

smartphone using a Bluetooth connection connected to 

the Bluetooth Module HC-05 on the Arduino.

Figure 1: Design Flow

Literature review

COVID-19

In December 2019, pneumonia caused by an 

unidentified viral agent was first reported in Wuhan 
city, China. Coronavirus is a collection of viruses 

that can infect the respiratory system. Furthermore, 

healthcare institutions named the agency “2019 novel 

coronavirus (2019-nCOV)” or COVID-19(7). In the 

months that followed, the world had witnessed the rapid 

spread of the disease, which has now infected nearly 

16 million people worldwide and caused an estimated 

640,000 deaths. Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2), better known by the 

name of Coronavirus, is a new type of coronavirus that 

is transmitted to humans(8). This virus can affect anyone, 

such as the elderly (elderly), adults, children, and 

babies, including pregnant women and nursing mothers. 

In addition to the SARS-CoV-2 virus or Coronavirus, 

viruses that are also included in this group are the virus 

that causes Severe Acute Respiratory Syndrome (SARS)

and the virus that causes Middle-East Respiratory 

Syndrome (MERS). Although caused by viruses from 

the same group, namely coronavirus, COVID-19 has 

several differences with SARS and MERS, among 

others in terms of the speed of spread and severity of 

symptoms. Besides, COVID-19 may also jeopardize the 

implementation process of SDGs (9).

Self-Isolation

Self-isolation is done to patients who meet the 

required elements, namely without mild symptoms, 

and the house used as a place of isolation is eligible. 

Isolation of COVID-19 patients is carried out to help 

control the epidemic(10). A World Health Organization 

report on contact tracking reveals that the use of digital 

tools in contact tracking is important for public health 

and controlling the spread of the virus. Contact tracking 

breaks down traces of transmission from human to 

human by identifying those exposed to confirmed cases, 
quarantine, and follow-up to achieve rapid isolation (11).

Temperature

Covid-19 patients should have their own room 

and bathroom to minimize contact with others(12). Hal 

this needs to be applied to more at-risk people, such as 

the elderly or people with weaker immune systems(13). 

Besides, the better the ventilation of the room, the lower 

the risk of transmission. If the weather permits, open the 

window for air exchange. Preferably, close the door of 

the infected person’s room to minimize the movement 

of contaminated air in the house. Comfortable room 

conditions are needed so that COVID 19 patients can be 
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more passionate about undergoing self-isolation(14).

Recent studies and previous research on SARS-CoV, 

influenza, and MERS-CoV show that high temperatures 
and high humidity decrease the virus’s spread and 

transmission. For example, SARS tends to persist on the 

surface longer when the temperature is below 38◦C, and 
the humidity is below 95%. In contrast, influenza lasts 
longer when temperatures are below 30◦C and humidity 
is below 35%. This data shows that COVID-19 is most 

likely to occur during winters, such as autumn and 

winter, and last longer in colder climates. This study only 

shows a correlation between temperature and humidity 

as a function of the average level of viral replication. 

Optimal temperature and humidity conditions for SARS-

CoV-2 survival need to be validated over time in 2020 

and beyond (15).

Technology

With the presence of appropriate technology 

devices and appropriate internet connections, checks 

were successfully carried out for all patients (14). There 

are many smartphone applications developed and 

distributed worldwide(16), with some of them supported 

by official governments in countries such as China, 
Singapore, and India. Different countries have taken 

different approaches. For example, many countries 

require their citizens to enter their personal information 

and allow location tracking. In contrast, other countries 

use law enforcement monitoring authorities to track 

citizens’ movements (15) automatically.

Reins of Arduino dan Android-based app that 

can help COVID-19 patients and their families make 

it easier for them to control room temperature. It uses 

Arduino as the main controller and uses an android-

based application with a Bluetooth connection to display 

room temperature data directly to the patient or family’s 

smartphone without the need to approach the isolation 

place to check the temperature value directly.

Result and Discussion

Figure 2: prototype room situation

 

Figure 3: Working system architecture tool

System test results using DHT22 sensor Based on 

the measurement table obtained, that calibration error 

rate in the DHT22 temperature sensor with temperature 

thermometer ratio is 1.13%. The temperature control 

system tool works fine, as all important components 
such as DHT22sensor, LCD, Relay Driver and Bluetooth 

Module can run properly. System input using the 

DHT22 sensor displayed on 16x2 LCD will be displayed 

on a smartphone using the android-based application as 

isolation room temperature monitoring.

Seeing the design of this simple tool can work and 

make it easier for the patient’s family to monitor the 

patient’s room temperature so that the patient recovery 

process is faster.
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Figure 4: display on smartphone room temperature 
results

As stated, the importance of digital devices to fight 
coronavirus in controlling and eradicating coronavirus 

is utilised. Thanks to recent advances in molecular 

engineering and calculations as well as information and 

communication technology (ICT), artificial intelligence 
(AI) and Big Data can help handle data, epidemic 

outbreak monitoring times, current forecast trends/

forecasts, regular situation briefings and updates from 
government agencies and information on the utilization 

of health facilities(11). It can also analyze big data on the 

information network that can effectively make accurate 

predictions about the spread of COVID-19 to formulate 

appropriate policy measures. Artificial Intelligence (AI) 
can play a key role in complementing mitigation efforts. 

Another studyexplaining AI taxonomy is used to identify 

and recognize the medical picture of COVID-19(17).

Smartphones today are powerful and contain an 

awful lot of sensors(18), including temperature sensors, 

inertia sensors, colour sensors, and humidity sensors. 

A framework designed to support AI can read signal 

sizes from smartphone sensors that will help predict the 

severity of pneumonia and the effects of the disease. 

Implementation of the IoT system for COVID-19 

infection detection. The device used is equipped with 

temperature sensors, heart rate, and GPS to determine 

whether the virus is in the person. The data is then retrieved 

and sent to Oracle Cloud and then processed according 

to Machine Learning algorithms. Its predictions are sent 

to family doctors and the national health system. If the 

patient is suspected of being infected with the virus, they 

should be contacted immediately for an examination(19).

The contact tracking application is based on digital 

contact tracking by relying on Bluetooth wireless 

technology, specifically its Low Energy (BLE). When 
two users are physically adjacent, the smartphone will 

send their identity in the form of temporary IDs or 

pseudonyms to each other. Each smartphone records all 

encounters within the time period, for example, in the 

last 14 days. If a user is infected with COVID-19, all 

users they meet will be alerted to the situation through 

the server and asked for self-isolation(20).

This research is also based on utilizing technology 

from several previous studies, such as the Large-Scale 

Covid-19 CT Scan Analysis. From a clinical perspective, 

machine learning (ML) can detect COVID-19 and 

predict patient outcomes. Pathogen laboratory testing 

is the standard for screening suspected cases, but this 

process is time-consuming, with significant false-
negative results(15). ML methodology with chest CT 

scans to diagnose Covid-19 disease, COVID-19-related 

pneumonia, or aid in image segmentation of the lungs. 

Pulmonary ultrasound can be used to triage patients 

who may have pneumonitis(21). The results show a 

high to nearly perfect ability to identify covid-19, 

although this model and its evaluation also carry a high 

risk of bias, mainly due to poorly reported reporting 
(13). Dress-COV was designed and developed to help 

people reduce uncertainty about unknown illnesses 

and enable healthcare providers to collect critical data 

to understand better the diffusion and characteristics 

of COVID 19 using Telegram. Besides, the Dress-

COV system aims to be a long-time usable tool(7). The 

investigative method is based on a systems engineering 

approach using system dynamics modelling. First, 

a causal model for smartphone-based monitoring of 

respiratory function is introduced. The systems thinking 

approach is then applied to direct the system dynamics 

model of a smartphone-based respiratory function 

monitoring system(10). Decreased lymphocyte count 

usually indicates the decreased immune function, and 

multiple organ dysfunction can lead to increased lactate 

dehydrogenase(22).

In line with the stated(23), the use of this innovative 

technology using a low-cost system, and ensuring the 

privacy of its users, therefore the implementation of this 
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innovative technology is beneficial for patients confirmed 
positive for COVID-19 who must be self-isolated with 

a residential situation whose comfort is limited, such as 

without air conditioning. This innovative technology 

will help users, in this case, patients and families, to 

stay calm and be comfortable through situations of self-

isolation. The increase inaccessibility of health content to 

highly vulnerable groups is needed in this pandemic(24).

Conclusion

Based on the data above, that artificial intelligence 
technology becomes a new convenience for all sectors, 

including the health sector, the current COVID-19 

situation can be applied, the results of device testing at 

1.13% error calibration temperature check, temperature 

control system tools are also functioning properly, 

and system integration in mobile apps is also running 

well, the results of user satisfaction in the utilization of 

this innovative technology are delighted both isolation 

patients and their families.
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Abstract

Objective - This study aimed to analyze the effect of ascorbic acid after submaximal physical activity on 
reducing levels of malondialdehyde (MDA) and increasing levels of superoxide dismutase (SOD) to Student 
Regiment in East Java.

Methods - This study was a true experiment with a randomized control group posttest-only design used 28 
male subjects aged 19-23 years with body mass index (BMI) 18.5-24.9 kg/m2, and randomly divided into 
four groups. Namely G1 (n=7, control without submaximal physical activity+placebo), G2 (n=7, submaximal 
physical activity+placebo), G3 (n=7, submaximal physical activity+AA 500 mg), and G4 (n=7, submaximal 
physical activity+AA 1,000 mg). The submaximal physical activity was 2.400 meters running in 12 minutes 
or when the 60-70% of HRmax achieved. The drinks containing 500 mg and 1.000 mg ascorbic acid (AA) 
for G3 and G4 was given after exercise test. Measurement of serum MDA and SOD used the Thiobarbituric 
Acid Reactive Substances (TBARs) method. The data was statistical analyzed using SPSS software with a 
significant level (p<0.05).

Results - The results of MDA levels showed in G1 (308.18±61.81 ng/mL), G2 (338.42±125.78 ng/mL), G3 
(290.54±69.18 ng/mL), G4 (279.83±39.10 ng/mL) and there was no significantly difference among groups 
(p=0.557). The mean levels of SOD was significant among groups ((p=0.000), and the SOD level in each 
group was G1 (23.19±0.77 units/mL), G2 (24.81±0.87 units/mL), G3 (25.27±0.79 units/mL), G4 (25.57±0.47 
units/mL).

Conclusion - It can be concluded that 500 mg and 1.000 mg ascorbic acid drinks after submaximal physical 
activity can increase SOD levels of students regiment in East Java. Ascorbic acid drink may maintain the 
SOD level by lessening the use of antioxidant endogen and it may also increase the SOD level, however 
futher research is needed to be conducted to figure out the mechamism. 
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Introduction

The student regiment (MENWA) is a component 

of the state defense reserve that comes from students. 

Student Regiment Units are located on campuses in 

Indonesia. The Student Regiment must undergo basic 

military education and training to become a member. 

The MENWA as basic military education and training is 

a series of activities that involve many physical factors 

such as running, push up, sit up, and long marches which 

are useful for improving physical abilities. Physical 

activity is a very important factor in the prevention and 

treatment of various diseases such as coronary heart 

disease, type 2 diabetes mellitus, and symptoms related 

DOI Number: 10.37506/ijfmt.v15i3.15824
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to metabolic syndrome, therefore physical activity is 

often used as an approach to improve and to maintain 

physical and health.1,2 Moreover, physical activity 

carried out regularly, measured, and continuously can 

improve cognitive function,3 and prevent premature 

aging.4 Physical activity can induce a variety of 

physiological changes depending on the intensity and 

dose of physical activity undertaken.5 During physical 

activity, there is an increase in oxygen demand 100x 

from the normal requirement.6 The increase in oxygen 

demand makes the metabolic system in the mitochondria 

increase, this can lead to an increase in reactive oxygen 

species (ROS) and result in oxidative stress which will 

have an impact on injury and the death of cells in the 

body.7 Physical activity that is carried out with high 

intensity and is competitive in nature has the potential 

to trigger an imbalance between the production of free 

radicals and antioxidants in the body, which can increase 

the occurrence of oxidative stress.8,9

In conditions of oxidative stress, it can cause cell, 

tissue, or organ damage that can lead to degenerative 

diseases.10 Oxidative stress is an imbalance condition 

between free radical production and antioxidants.9 

Oxidative stress conditions characterized by increased 

production of ROS that have implications for various 

diseases such as hypertension, atherosclerosis, diabetes, 

stroke, chronic kidney disease (CKD), heart failure, 

and other chronic diseases.11,12 Therefore, a balance 

is needed from the production of antioxidants in the 

body. The role of antioxidants is to reduce or stop chain 

reactions by eliminating free radicals or inhibiting other 

oxidation reactions.13 Antioxidants can be in the form 

of endogenous antioxidants, which are found in the 

body, and exogenous antioxidants, which come from 

outside the body, such as from food and supplements. 

The human body is also equipped with endogenous 

enzymatic antioxidants including superoxide dismutase 

(SOD), glutathione peroxidase (GPX), and catalase.14 

Ascorbic acid (AA) is a water-soluble vitamin. Besides, 

AA is also found in several food sources. A person 

cannot synthesize exogenous antioxidants which are 

very important in inhibiting the occurrence of ROS, 

so consumption of AA is very important to meet the 

body’s needs. Consumption of AA supplementation is 

highly recommended to prevent oxidative stress after 

physical activity as protection against oxidative stress.15 

However, the effect of AA in inhibiting the occurrence 

of oxidative stress in male adolescents is still unclear, 

especially in adolescent boys who are exposed to high-

intensity physical activity.

On this basis, this study aimed to prove the effect of 

giving ascorbic acid after submaximal physical activity 

on reducing levels of malondialdehyde (MDA) and 

increasing levels of SOD of Student Regiment in East 

Java. This study hypothesized that submaximal physical 

activity increased levels of MDA and decreased levels 

of SOD, while the administration of ascorbic acid after 

submaximal physical activity reduced MDA levels and 

increased SOD levels to Students Regiment in East Java. 

Materials and Methods

Experiment design

This study was a true experiment with a randomized 

control group posttest-only design using 28 male 

subjects (19-23 years old), body mass index (BMI) 

18.5-24.9 kg/m2. The subjects were randomly divided 

into four groups, G1 (n=7, control without submaximal 
physical activity+placebo), G2 (n=7, submaximal 
physical activity+placebo), G3 (n=7, submaximal 
physical activity+AA 500 mg), and G4 (n=7, submaximal 
physical activity+AA 1000 mg). All research procedures 

had been approved by the Ethical Research Committee 

of the Faculty of Medicine, Universitas Airlangga (34/

EC/KEPK/FKUA/2020).

Ascorbic acid (AA) and exercise protocol

The submaximal physical activity was a distance of 

2.400 meters running at the Brawijaya Regional Military 

Command Stadium in Surabaya at 06.00 a.m. The AA 

drinks 500 mg and 1000 mg was given after doing 

submaximal physical activity for G3 and G4. Monitoring 

heart rate was applied during submaximal physical 

activity used Polar Heart Rate Monitoring (Polar H10 

Heart Rate Sensor, USA, Inc). 

Anthropometric measurements

Measurement of height used a stadiometer 

(SECA, Chino, CA while weight measurement used an 

electronic scale (Tech 05®, China). BMI was measured 
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by calculating body weight (kg) divided by body height 

in meters squared (m2).16,17 

Physiological condition

Blood pressure was measured using the OMRON 

digital tension meter (OMRON Model HEM-7130 

L, Omron Co., Ltd. JAPAN). Resting heart rate 

was measured using a Pulse Oximeter (PO 30 Pulse 

Oximeter, Beurer North America LP, 900 N Federal 

Highway, Suite 300, Hallandale Beach, FL 33009). 

Blood samples and blood analysis

Blood sampling was fulfilled on 3 ml Cubital veins. 
At the time of drawing blood, the subject was in a 

sleeping position. Blood sampling was taken 60 minutes 

after giving a drink containing 500 mg and 1,000 mg 

of ascorbic acid. Blood was centrifuged for 15 minutes 

at 3000 rpm. Measurement of MDA levels and SOD 

levels used the Thiobarbituric Acid Reactive Substances 

(TBARs) method.12 

Statistical Analysis

Data analysis techniques used statistical software 

packet for social science (SPSS) version 17 (Chicago, 

IL, USA). The normality test used the Shapiro-Wilk test, 

while the homogeneity test used the Levene test. Data 

that were normally distributed and had homogeneous 

variants were tested using One-way ANOVA and 

continued with the post hoc Least Significant Difference 
(LSD) test. All data were presented as mean±SD. All 

statistical analyzes used a significant level (p<0.05). 

Results

The results of the descriptive analysis of the 

characteristics of research subjects in each group can be 

seen in Table 1. 

Table 1. The results of the analysis of the characteristics of the research subjects 

Variable
Group

ANOVA
p-value

G1 (n=7) G2 (n=7) G3 (n=7) G4 (n=7)

Age (years) 19.29±0.49 19.86±1.46 19.86±1.46 20.14±1.07 0.598

Body Weight (kg) 65.00±5.42 63.14±6.20 59.00±5.97 58.86±5.98 0.158

Body Height (m) 1.69±0.03 1.70±0.06 1.68±0.03 1.66±0.07 0.540

Body Mass Index (kg/m2) 22.72±1.44 21.96±1.19 21.05±2.02 21.34±1.21 0.191

Systolic Blood Pressure (mmHg) 112.86±7.56 117.14±9.51 110.00±8.16 112.86±9.51 0.508

Diastolic Blood Pressure (mmHg) 80.00±5.77 81.43±3.78 82.86±4.88 81.43±6.90 0.811

Resting Heart Rate (bpm) 66.86±10.51 70.86±6.82 72.57±9.36 69.14±9.44 0.686

G1 (control without submaximal physical activity + 

placebo), G2 (submaximal physical activity + placebo), 

G3 (submaximal physical activity + AA 500 mg), G4 

(submaximal physical activity + AA 1.000 mg). One 

way-ANOVA. Data are presented as mean±SD. 

Based on Table 5.1, the results of the One way-

ANOVA test showed that the mean data on the 

characteristics of research subjects in each group did not 

have a significant difference (p>0.05). The results of the 

analysis of MDA levels were presented in Figure 1. 
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Fig. 1 The Average of MDA Levels in Each Group. G1 (control without submaximal physical activity + 
placebo), G2 (submaximal physical activity + placebo), G3 (submaximal physical activity + AA 500 mg), G4 

(submaximal physical activity + AA 1.000 mg). The data were shown as the mean (SD). 

Based on Figure 1, it could be seen that MDA levels in G2 were higher than G1, G3, and G4. One-way-ANOVA 

test results showed that there was no significant difference in the mean MDA levels in each group (p>0.05). The 

results of the analysis of MDA levels were presented in Figure 2.
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Fig. 2 The Average of SOD in Each Group. G1 (control without submaximal physical activity + placebo), G2 
(submaximal physical activity + placebo), G3 (submaximal physical activity + AA 500 mg), G4 (submaximal 
physical activity + AA 1.000 mg). The data are shown as the mean (SD). Statistically significant differences 

are denoted as p<0.05 vs. control group (G1). 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3387

Based on Figure 2 proved that the mean levels of 

SOD in each group experienced a significant difference 
(p<0.05). The results of the LSD post hoc test exhibited 

that there was a significant difference in the mean levels 
of SOD between G2 and G1 (Sig. 0.000), G3 and G1 (Sig. 

0.000), G4 and G1 (Sig. 0.000), while G2 and G3 did not 

show a significant difference. Significant (Sig. 0.257), 
as well as G2 with G4 (Sig. 0.068) and G3 with G4 (Sig. 

0.460). 

Discussion

The results showed that the average levels of 

malondialdehyde (MDA) in G2 (338.42±125.78 ng/

mL) were higher than that of G1 (308.18±61.81 ng/mL), 

G3 (290.54±69.18 ng/mL), and G4 (279.83±39.10 ng/

mL). One-way-ANOVA test results revealed that there 

was no significant difference in the mean MDA levels 
in each group (p>0.05). These results are in line with 

the results of research conducted by Souissi et al.18 

concluded that there was an increase in MDA levels in 

athletes after carrying out physical activity in the form 

of running. However, these results differ from the results 

of a study conducted by Azizbeigi et al.19 concluded that 

there was a significant decrease in malondialdehyde 
levels after the resistance training intervention for 8 

weeks. This difference was probably due to the previous 

study providing chronic intervention (8 weeks), whereas 

in our study it only provided one intervention (acute) 

of submaximal physical activity so that the body’s 

physiological adaptation process had not yet occurred. 

Furthermore, physical activity completed with high 

intensity and was competitive in nature had the potential 

to trigger an imbalance between the production of free 

radicals and antioxidants in the body, which could 

increase the occurrence of oxidative stress.8,9 Oxidative 

stress can be identified by looking at changes in levels 
of malondialdehyde (MDA).20 The reaction between 

ROS and polyunsaturated fatty acids (on the cell wall) 

will result in the formation of aldehydes, such as MDA, 

through the lipid peroxidation process. Some studies have 

shown that MDA is a stable and accurate measurement 

component of lipid peroxidation and has helped explain 

the role of oxidative stress in many diseases.21

On the other hand, increased production of ROS 

after submaximal physical activity can oxidize various 

molecules which will cause damage to lipids, proteins, 

and deoxyribonucleic acid (DNA).22 If an atom/

molecule contains one or more unpaired electrons 

and can stand alone, it is called a free radical.23 The 

absorption of oxygen is higher during submaximal 

physical activity than at rest, due to the increased energy 

demand in many body tissues which will have an impact 

on increased free radical production during respiration 

in the mitochondria.24 Submaximal physical activity can 

also increase the occurrence of lipid peroxidation and 

cause significant muscle damage.25 This can have an 

impact on increasing levels of MDA in the blood, as a 

marker of lipid peroxidation caused by oxidative stress.26 

Lipid peroxidation causes damage to cell membranes.27 

Therefore, this marker can also be an indirect marker of 

oxidative stress.28 Besides, the metabolic changes that 

occur during submaximal physical activity are caused by 

the release of catecholamines, this may play an important 

role in the increase in ROS in the body.29 Increased 

oxygen consumption, release of catecholamines, excess 

lactic acid, the activity of enzymes such as xanthine 

oxidase, and free radical formation by mitochondria are 

sources that can increase the production of ROS after 

submaximal physical activity.30

The results proved that the average MDA level in 

G4 (279.83±39.10 ng/mL) was lower than that of G1 

(308.18±61.81 ng/mL), G2 (338.42±125.78 ng/mL), 

and G3 (290.54±69.18 ng/mL). One-way-ANOVA 

test results revealed that there was no significant 
difference in the mean MDA levels in each group 

(p>0.05). Our results proved that there was a decrease 

in MDA levels in G4 (submaximal physical activity + 

AA 1.000 mg) although not significant compared to 
G1 (control without submaximal physical activity + 

placebo), G2 (submaximal physical activity + placebo), 

and G3 (submaximal physical activity + AA 500 mg). 

These results were almost the same as previous studies 

conducted by Aryanugraha et al.31 concluded that the 

combination of Vit. C 500 mg and Vit. E 200 IU for 5 

days in diving athletes after physical activity intervention 

showed no significant difference in malondialdehyde 
levels, but there was a tendency to decrease MDA 

levels. Likewise, the research results of Popovic et 

al.32 reported that Vit. C significantly decreased serum 
MDA levels in the regular exercise group and the acute 
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exercise group. The decrease in MDA levels in this 

study was probably due to the influence of exogenous 
antioxidant levels obtained from drinks containing 

1000 mg AA. Endogenous antioxidants can increase 

the destructive effect of oxidants in cells so that there 

is no increase in oxidative stress which is marked by a 

decrease in MDA production.33 In addition, during the 

early 1980s, Lester Packer’s laboratory investigated the 

role of antioxidant nutrients in the protection of cells 

and organelles from free radical-mediated oxidative 

damage.34 The results of the study reported that ascorbic 

acid supplementation (1 gram) can inhibit the increase 

in free radical production and prevent lipid peroxidation 

and the formation of MDA.35 Vit. C works as an electron 

donor, donates electrons in intracellular and extracellular 

biochemical reactions, and can remove reactive oxygen 

species in neutrophil cells, monocytes, lens proteins, and 

the retina.31 Therefore, consume Vit. C can be used to 

reduce oxidative stress after giving physical activity.36

Based on the results of the study showed that 

the average levels of superoxide dismutase (SOD) 

in G4 (25.57±0.47 units/mL) were higher than G1 

(23.19±0.77 units/mL), G2 (24.81±0.87 units/mL), 

and G3 (25.27±0.79 units/mL). One way-ANOVA 

test results found that the mean levels of SOD in each 

group experienced a significant difference (p<0.05). 

The results of the LSD post hoc test showed that there 

was a significant difference in the mean levels of SOD 
between G2 with G1 (Sig. 0.000), G3 with G1 (Sig. 

0.000), G4 with G1 (Sig. 0.000), while G2 with G3 

did not show a significant difference significant (Sig. 
0.257), as well as G2 with G4 (Sig. 0.068) and G3 with 

G4 (Sig. 0.460). This result is in line with the results of 

research conducted by Yimcharoen et al.37 reported that 

giving ascorbic acid supplementation at a dose of 1000 

mg to healthy women after 30 minutes of ergocycle 

physical activity increased SOD levels compared to 

the control group. Ascorbic acid is an antioxidant that 

can neutralize oxidative stress through the donation/

electron transfer process.38 Ascorbic acid with the right 

dose can reduce and inhibit ROS. Furthermore, studies 

with human plasma have shown that ascorbic acid is 

effective in preventing lipid peroxidation caused by the 

accumulation of ROS.39 Ascorbic acid acts by donating 

electrons to prevent other compounds from being 

oxidized and scavenging superoxide anions, hydroxyl 

radicals, and lipid hydroperoxides.32 Ascorbic acid 

supplementation as an exogenous antioxidant can reduce 

free radicals, so it can inhibit lipid peroxidation and 

prevent cell damage.37 Ascorbic acid supplementation 

can significantly reduce serum MDA levels and suppress 
lipid peroxidation, so this confirms that ascorbic acid has 
an antioxidant capacity to prevent oxidative stress after 

physical activity.32

Physical activity has been shown to increase 

skeletal muscle contraction which in turn can increase 

the production of reactive oxygen species (ROS) and 

reactive nitrogen species (RNS), thereby promoting 

increased oxidative stress in skeletal muscle cells.40 

Ascorbic acid is an organic compound that has a role 

as a catalyst in metabolic processes which is usually in 

the form of coenzymes.41 Ascorbic acid can be obtained 

from food.42 Ascorbic acid is responsible for scavenging 

free radicals. Ascorbic acid is involved in several 

biochemical metabolic pathways that are important 

during physical activity. Based on the results of our 

study, it was shown that the consumption of ascorbic 

acid 1000 mg immediately after submaximal physical 

activity could increase the endogenous antioxidant 

power as evidenced by an increase in SOD levels and 

a decrease in MDA levels. During physical activity, 

glucose uptake by muscle work increases 7 to 20 times 

the basal level.37 Increased glucose metabolism is 

associated with increased production of ROS. ROS is 

produced when glucose levels are high or low. High 

glucose levels stimulate the production of ROS through 

activation of Nicotinamide-adenine dinucleotide 

phosphate (NADPH) oxidase.43 Ascorbic acid is a water-

soluble vitamin found in the body. Ascorbic acid used 

orally will be absorbed from the digestive tract into the 

systemic circulation. The bioavailability of ascorbic acid 

in the digestive tract is in the form of ascorbic acid and 

dehydroascorbate acid.44 Dehydroascorbate transport 

occurs using facilitated diffusion, dehydroascorbate 

is reduced to ascorbic acid as soon as it enters the cell 

membrane.45 This dehydroascorbate is transported by 

facilitated diffusion using four of the 14 types of glucose 

transporter, namely Glucose transporter 1 (GLUT 1), 

Glucose transporter 2 (GLUT 2), Glucose transporter 

3 (GLUT 3), and Glucose transporter 4 (GLUT 4).46 
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Glucose transporter (GLUT) is competitively inhibited 

by glucose. When there is excess glucose in plasma, 

the intestine will reduce the dehydroascorbate transport 

facilitated by GLUT.47 Distribution and transportation 

vary between different Glucose Transporters (GLUTs). 

Thus, GLUT 1 is expressed in various cells throughout 

the body.48 GLUT2 is mainly expressed in the liver, 

spleen, and basolateral membrane of intestinal and renal 

epithelial cells.46 GLUT3 is found mainly in the brain and 

neurons and GLUT4 in skeletal and cardiac muscle cells, 

as well as in adipose tissue.48 After absorption through 

the intestinal epithelium, ascorbic acid is released into 

the bloodstream.49 Here, ascorbic acid is easily oxidized 

and the dehydroascorbate which is produced rapidly 

enters via the GLUT1 transporter in erythrocytes.50 

The mechanism of dehydroascorbate being reduced 

to ascorbic acid is a continuous process in the cellular 

cytoplasm, which is responsible for extinguishing free 

radicals, such as superoxide anions.51 

Conclusion

It can be concluded that 500 mg and 1.000 mg 

ascorbic acid drinks after submaximal physical activity 

cannot reduce MDA levels, conversely, it can increase 

SOD levels of students regiment in East Java. The 

ascorbic acid drink may maintain the SOD level by 

lessening the use of antioxidant endogen and it may 

also increase the SOD level, however, further research 

is needed to be conducted to figure out the mechanisms. 
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Abstract

In order to cope with Coronavirus Disease 2019 (COVID-19) pandemic, there is an urgent need for effective 
prevention and control measures. This study aims to explore the positive action of black seeds (BS) against 
COVID-19 in patients involved in the trail. It is a descriptive, comparative, and open-label study. In our 
study, (419) participants were divided into two groups.The studied participants included patients which 
received standard care treatment as a control group (CON) , while the (BS) group were patients received 
black seeds at a 40 mg/kg dose orally, once daily for 14 days plus standard protocol of treatment. The 
evidence of BS efficacy was obvious in the severity and outcome of infection with covid-19. A significantly 
higher severity of infection among control group 44 (17.0%) than the black seed group were noticed; the 
control group also showed 14 deaths (5.4%), while there were no deaths in black seeds group (0.0%). Thus, 
we can conclude that black seed is very effective in reducing the severity of covid-19 and preventing death 
in infected patients.
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Introduction 

COVID19 storm shows its lethal face worldwide and 

it is still difficult to predict how long it will last, and how 
deadly it could be (1). This disease mainly affected social 

life, particularly health care services in addition to daily 

treatment practices since the world health organization 

(WHO) declared SARS CoV-2 as a global pandemic 

in early 2020 (2-5). The COVID-19 infection primarily 

affects the respiratory system and is presented with 

cough, fever and sometimes pneumonia and shortness 

of breath and patients may deteriorate due to acute 

respiratory distress syndrome, as well as other clinical 

manifestations such as cardiac, gastrointestinal and 

central nervous system (6-10).  The WHO situational report 

recorded more than 20 million laboratory-confirmed 

cases and 700 thousand global deaths since August 13, 

2020 (11). The first identified case of COVID-19 in Iraq 
was in Najaf province in an Iranian student who came 

from Iran on 24 February 2020, followed by detection 

of the virus in 4 members of a family in Kirkuk 

province on 25 February who have previously visited 

Iran (12,13). There is a globally very high challenge of 

COVID-19 because of the lack of proven treatment and 

its complicated transmission (14,15). However, presence 

of several preventive health measures may be helpful 

in resolving primary complications among patients. 

Since April 2, 2020, there have been 291 active clinical 

specific trials to cope with COVID-19, including 109 
pharmacological therapeutic trials to treat COVID-19 

among adult patients (16).

Till now, herbs are widely used to treat several 

diseases in many countries due to its excellent culturing 

compatibility with the human body and its safety(17).This 

has led to a search for therapeutic alternatives, particularly 

among medicinal plants(18). Nigella sativa belongs to the 
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family Ranunculacea, and it is also known as black seed, 

black cumin seed, Habatul Baraka, Habatussawda and 

Kalonji(19). N. sativa seeds are believed to have healing 

powers in traditional medicine and have long been used 

for treating a wide range of disorders including allergy, 

headaches, bronchial asthma, back pain, infections, 

obesity, hypertension and gastrointestinal problems (20-

22). The present study aims to evaluate the therapeutic 

value of black seeds in treatment of Covid19.

Methodology

This study was conducted on patients diagnosed 

with covid-19. It was done during the period between 

5th September and 15th November 2020 in Kirkuk city, 

Iraq. It is a randomized and open-label study, which was 

approved by the Institutional Ethics Committee. All the 

participants gave voluntary written and informed consent 

for this study. The diagnosis of infection with covid-19 

was made on the basis of polymerase chain reaction 

(PCR) teston throat swab samples. Participants aged 13-

90 years of both genders were enrolled in this trial. The 

included participants were randomized into two groups, 

participants of group CON (259) who received standard 

care treatmentaccording to the standard protocol and 

considered as a control group, and (160) participants 

of BS group who received black seeds40 mg/kg orally 

once daily for 14 days plus standard protocol.Standard 

care therapy was as recommended by the clinical 

management instructions for covid-19 established by 

the Iraqi Ministry of health. Black seed of 100% purity 

was used in the study which was commercially available 

and purchased from the local market in Kirkuk, Iraq. 

Patients having hypertension (HYP), ischemic heart 

disease (IHD), diabetes mellitus (DM), bronchial asthma 

(AS), morbid obesity (MO) or patients having more than 

one comorbidity (MIX) were included in the study too. 

While patients with severe illnesses requiring admission 

to intensive care unit,end stage renal disease requiring 

dialysis, severe chronic liver disease, pregnancy or 

breast feedingand allergy to any study medication were 

excluded from this trail. The severity of infection was 

grouped as: mild disease including patients with mild 

symptoms of covid-19 without evidence of pneumonia; 

moderate infection when the patient had fever with 

pneumonia. Whilst severe class used for patients with: 

a- respiratory distress RR> than 30/m in adults, b- blood 

oxygen saturation less than 93% on ambient air, c- PaO2 

/ FiO2 less than 300, d- lung infiltrates >50% of the 
lung field within 24 hours. All the enrolled individuals 
were regularly followed up. Physical examination and 

investigations were done at 0, 14, 28, 42, 56 and 70 

days of the study. A physical examination including 

assessment of vital signs was done at the start of the 

study and following the visits. Further laboratory tests, 

chest X-ray and CT scan were performed whenever 

necessary.

Statistical Analysis

Data analysis were done using the IMB SPSS 

version 26.Proportions and 95% confidence intervals 
(95% CI) were calculated using descriptive statistics. P 

values were calculated by Chi-square test, using analytic 

statistics. Values were considered to be statistically 

significant when the obtained P-value was less than 0.05.

Results

Baseline demographics of trial groups are shown 

in table (1).Groups included 419 patients, 212 (50.6%) 

of them were males and 207 (49.4%) females.The age 

groups ranged from (13-18) to (> 65) years.Table (2) 

showed the effectiveness of black seeds on covid-19 

among the participants. Cross tabulation was performed 

to describe the association between black seeds group 

and severity as well as the final outcome of infection 
with covid19. Results of this study showed less infection 

severity in BS group, only 2 cases (1.3%) in comparison 

with 44 cases (17.0%) in the control group. In addition, 

there was 14 deaths (5.4%) as an outcome of infection, 

while no death was recorded in the BS group during the 

period of the study. On the other hand, the severity in 

the BS group was restricted to the age group (>65) years 

1.3%. There was no statistically significant differences 
between the participants with respect to gender and 

comorbidities as shown in table (3).
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Table (1): Distribution of trial patients according to: age/ year , gender and comorbidity

Baseline demographics  Control (N=259) Black Seeds (N= 160) Total ( N=419) p value

Age

13-18 30 (7.2%) 11 (2.6%) 41 (9.8%)

0.142

19-39 109 (26.0%) 58 (13.8%) 167 (39.9%)

40-65 106 (25.3%) 82 (19.6%) 188 (44.9%)

> 65 14 (3.3%) 9 (2.1%) 23 (5.5%)

Gender
Male 132 (31.5%) 80 (19.1%) 212 (50.6%)

0. 848
Female 127 (30.3%) 80 (19.1%) 207 (49.4%)

comorbidity

HYP 22 (5.3%) 15 (3.5%) 37 (8.8%)

 

0. 263

AS 5 (1.2%) 5 (1.2%) 10 (2.4%)

DM 9 (2.1%) 5 (1.2%) 14 (3.3%)

IHD 4 (1.0%) 3 (0.7%) 7 (1.7%)

MO 1 (0.2%) 5 (1.2%) 6 (1.4%)

MIX 22 (5.3%) 8 (1.9%) 30 (7.2%)

None 196 (46.8%) 119 (28.4%) 315 (75.2%)

Table (2): Effect of black seeds on severity and outcome of covid-19 infection among the participants 

Clinical presentation Control Black Seeds Pvalue

 

Severity of infection

Mild 190 (73.4%) 151 (94.4%)

 

<0.001

Moderate 25 (9.7%) 7 (4.4%)

Sever 44 (17.0%) 2 (1.3%)

Total 259 (100%) 160 (100%)

Outcome of infection

Cure 245(94.6%) 160(100.0%)

0.003
Death 14 (5.4%) 0 (0.0%)

Total 259 (100%) 160 (100%)
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Table (3): Severity levels of infection with covid 19 among BS group according to age, gender 
andcomorbidity

Parameters

Severity levels

Total
N=160

P valueMild
N=151

Moderate
N=7

Severe
N=2

 Age

13-18 11 (6.9%) 0 (0.0%) 0 (0.0%) 11 (6.9%)

< 0.001

19-39 56 (35.0%) 2 (1.3%) 0 (0.0%) 58 (36.3%)

40-65 77 (48.1%) 5 (3.1%) 0 (0.0%) 82 (51.2 %)

> 65 7 (4.4%) 0 (0.0%) 2 (1.3%) 9 (5.6 %)

Gender
Male 74 (46.3%) 5(3.1%) 1(0.6%) 80 (50%)

0.510
Female 77 (48.1%) 2(1.3%) 1(0.6%) 80 (50%)

 Comorbidity

HYP 15 (9.4%) 0 (0.0%) 0 (0.0%) 15 (9.4%)

 

0.036

AS 4 (2.5%) 1 (0.6%) 0 (0.0%) 5 (3.1%)

DM 4 (2.5%) 1 (0.6%) 0 (0.0%) 5 (3.1%)

IHD 2 (1.3%) 1 (0.6%) 0 (0.0%) 3 (1.9%)

MO 5 (3.1%) 0 (0.0%) 0 (0.0%) 5 (3.1%)

MIX 7 (4.4%) 0 (0.0%) 1 (0.6%) 8 (5.0%)

None 114 (71.3%) 4 (2.5%) 1 (0.6%) 119 (74.4%)

Discussion 

  There is a direct association of the therapeutic 

effect of herbal medicine on its chemical compositions. 

Nigella sativa seed is a precious herbal medicine 

since it is traditionally used in treating many diseases. 

Owing to its wide range medical applications, this herb 

plant underwent extensive phytochemical studies, and 

numerous different compounds were isolated from it. 

The black cumin seeds contain a yellowish fixed oil, 
amino acids, fats, proteins, reducing sugars, alkaloids, 

minerals, organic acids, tannins, crude fibers as well as 
vitamins (23,24). It has anti-viral, anti-inflammatory, anti-
oxidant, anti-histaminic, anti-microbial, analgesic and 

has immuno-modulation activity. These values make it a 

strong candidate for covid-19 treatment (25).
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N. sativa can kill or inhibit the virus via a multi 

prong strategy through targeting several viral sites or 

through host-virus interaction. Thus, it is distinguished 

from the other antiviral agents by targeting of the 

specific structure or pathway of SARS-CoV-2 infections 
(26). Previous studies portended that many flavonoids and 
phenolic compounds that exist in N.sativa seeds bound 

or docked to the SARS-CoV-2 spike protein–human 

angiotensin converting enzyme-2 receptor complexes 
(27,28).

In addition, it has been hypothyzed that the antiviral 

effectiveness of N.sativa can be attributed to high 

serum levels of interferon-gamma, raised CD4 counts, 

augmented suppressor functions as well as enhanced 

macrophage numbers (29). An in-vitro study, linoleic acid 

also showed synergy with remdesivir, which is used as 

COVID-19 drug, leading to suppression of SARS-CoV-2 

replications (30). On the other hand, the pathogenesis of 

SARS-CoV-2 infection is related to the overproductions 

of reactive oxygen species (ROS) and deprivations of 

the antioxidant systems (31). Thymoquinone which is the 

active ingredient in N. sativa seeds has demonstrated 

effects in reducing oxidative stress (32). Also it modulates 

or influences the immune-modulators such as IL-1, IL-6, 
IL-10, IL-18, TNF-α and the nuclear factor-κB, therefore, 
can significantly reduce the cytokine storm chances and 
consequent mortalities (33). Moreover, N. sativa seeds 

inhibited the inflammatory effects of the airways. On the 
other side, its immune-modulatory and anti-histaminic 

effects can prevent secondary infections. N. sativa seeds 

has anti-hypertensive, anti-diabetic, cardio-protective 

and bronchodilatory properties which make it more 

beneficial to control such diseases. While its anti-platelet 
and anti-coagulant effects may also safeguard patients 

with COVID from thromboembolic complication, which 

is the most important cause of complication and death 
(34-36).

This study has several limitations. The uncontrolled 

factors that potentially affect the results of this study 

included patient’s diet such as taking some medical 

nutritional supplements. Besides, genetic factors, and 

psychological conditions received less attention in 

this study. For this reason, further clinical studies and 

double blind studies are necessary to confirm the role of 

BS in the treatment of Covid19 which seems crucial to 

consider in the treatment protocols.

Conclusions

It can be concluded that N. sativa seeds have been 

proven as a safe andpotent adjunctive therapeutic 

agent against COVID-19. It reduces complications and 

prevents deaths. So, it is likely to lower the burden on 

health care systems in a significant manner. 
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Abstract 
Viral hepatitis type C, is a disease happened due to entering of Hepatitis C virus the body and reaching the 
liver. It will multiplication and stimulates the patient’s immune system to attack the infected cells, therefore 
will caused the liver inflammation. Our study included (35) HCV patient’s blood samples and had been 
compared with (30) control’s blood samples. When the interleukin 2 receptors’ and interleukin 6receptors’ 
level and some of a biochemical test (ALT, AST, ALP, TSB) had been measured. We observed a significant 
increasing (P<0.05) in the value of biochemical parameters (ALT, AST, ALP, TSB) of patients compared to 
healthy. Also there was a significant increasing (P<0.05) in Interleukin 2&6 receptors in patients compared 
to healthy. From the results a presence of a direct correlation had been indicated between the interleukin-2 
receptors and (ALT, AST), and reversed correlation between Interleukin 2 receptors and (TSB, ALP)a 
presence of a direct correlation indicated between the interleukin-6 receptors and (ALT, TSB), and reversed 
correlation between Interleukin-6 receptors and (AST, ALP)

Keywords: Hepatitis C virus, HCV, Interleukin-2, Interleukin-6, Interleukin-2 Receptors, Interleukin-6 
Receptors, IL6, IL2, IL2Rs, IL6Rs.

Introduction

The Hepatitis-C disease is caused by a spheroid 

virus surrounded by a small envelope with a single 

string of RNA molecule, belonging to the Hepacivirus 

genus of the Flaviviridae’ family.1Hepatitis C virus is a 

blood-borne virus, and is most actively transmitted by 

patients who receive organ transplants, blood products, 

or intravenous drug use, who are born to an infected 

mother, and sexual practices.2Hepatitis caused by a viral 

infection is one of the following two forms: the acute 

stage, and this type of virus is present in all types of the 

virus, where the inflammation develops quickly, but it 
ends quickly and takes less than 6 months. If the infection 

continues for more than 6 months, the disease turns from 

the acute case to a chronic stage, and this condition may 

last for life and this is what is observed in cases of virus 

B, C, and D. The chronic stage may lead to cirrhosis and 

then liver cancer that will lead to death.3 Viral hepatitis, 

which is a systemic disease that occurs as a result of 

the attack of hepatitis viruses on hepatocytes, because 

the liver is a primary target for the virus to multiply, 

where the virus attacks liver cells and replicates within 

it, until the particles of the virus’ components leak 

into the hepatic cell’s wall, which leads to stimulation 

of the cellular immune system for the patient to attack 

the infected cell and eliminate it,4 By repeating the 

degradation process in hepatocytes a fibrous tissue will 
replacing the cells , and it is clear from this that the 

patient’s immune system is the one that causes damage 

to the hepatocytes, not the virus itself, and thus hepatitis 

viruses are not considered pathogens to the cell.5Viral 

hepatitis C is the main cause of advanced liver disease. 

The total number of people infected with it around the 

world is estimated at about 180 million people, 350,000 

of whom die every year due to liver damage associated 

with the Infection.6 The liver is a major organ in the 

production of cytokines. Where the cytokines play an 

important role in liver growth and regeneration, as well 

as in inflammatory processes.7At 1979, interleukin was 

identified as a molecule produced from white cells that 
works to regulate cell growth and activate white cells 

or facilitate communication between various white cells. 

This molecule was completely distinguished in levels of 
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DNA and protein.8 The balance between Th-type I (IL2 

and interferon-γ (IFN-γ)) and Th-type 2 (IL4 and IL10) 
cytokines has been suggested to play a role in chronic 

hepatitis. Although the virus-specific T cell responses in 
peripheral blood tend toward the dominant production 

of Th2 cytokines when hepatitis C through splitting 

becomes chronic.9A shift in the balance between Th-1 

/ Th-2 is a possible factor in the progression of chronic 

HCV infection.10 IL-2 is a large molecule, has a size 15-

18 kDa. Produced by many types One of the cells in the 

body’s immune system, including B and T lymphocytes 

and natural killer cellsTruncal cells.11Binding of the 

antigen to the T-cell receptor (TCR) stimulates IL-2 

secretion and expression of IL-2 receptors.12 sIL-2R 

consists of a heterogeneous complex of up to three 

subunits: α, β, and γ, also known as CD25, CD122, 
and CD132 (cluster of differentiation) respectively. 

Although each receptors subunit may independently bind 

together with IL-2 with weak affinity, while the double 
medium affinity βγ and strong triple affinity αβγ IL-2R 
with IL-2, mediate intracellular signal transduction.13 

The high level of sIL-2R release in patients with chronic 

HCV infection indicates that the mechanism of liver cell 

destruction is related to the immune response and not to 

the virus directly, as there wasn’t relationship between 

levels of HCV RNA and sIL-2R and the stage of liver 

disease.14IL-6 is a pro-inflammatory cytokine produced 
by multiple cells.15 IL-6 stimulates the differentiation 

of B lymphocytes into antibody-producing cells and It 

is produced from the last acute stage proteins.16It also 

works in cooperation with other interleukins on T cells, 

where it induces proliferation and differentiation on 

hematopoietic cells, neurons, and hepatic cells.17

Materials and Methods

“The blood samples collected from the hospitals and 

the central health laboratory in Wasit Governorate for 

the period (November 2019 till October 2020). The study 

had included (35) HCV patients’ blood samples and had 

been compare with (30) control’s blood samples. The 

data had been registered for both patients and healthy. 

Been withdrawn 4ml of venous blood for both patients 

and healthy, after centrifugation we divided it to two 

groups for the aim of Biochemical assay (ALT, AST, 

ALP, TSB) and Immunological tests (IL2 Receptors, 

IL6 Receptors).” 

Statistical Analysis

The statistically analyzing for the data done by using 

the Statistical Program for Social Science 22 (SPSS 

22). Been expressed the results as (mean ± standard 

deviation (SD)). We used the P. Value for comparing 

between HCV’ patients and the healthy, the statistically 

significant considered when the P≤0.05.18 

Results

In table-1 the results showed a significant increasing 
(P≤0.001) for the biochemical parameters’ values 
(Alanine transaminase (ALT), Aspartate transaminase 

(AST), Alkaline phosphatase (ALP) and total serum 

bilirubin (TSB)) for patients compared to healthy. Where 

the mean value of (ALT) (mean ± standard deviation) 

was in patients (29.1 ± 103.3) and for healthy (7.4 ± 

30.3) U / L, While the mean value of (ALP) (mean ± 

standard deviation) was in patients (71 ± 106.4) and for 

healthy (13.1 ± 73.2) U / L, and the mean value of (TSB) 

(mean ± standard deviation) was in patients (0.2 ± 1.2) 

and for healthy (0.1 ± 0.4) mg / dl.

In table-2 the results showed a significant increasing 
(P ≤0.001) for interleukin-2 receptors (IL2Rs) in 
patients compared to healthy Where the results of (mean 

± standard deviation) for patients were (6.8 ± 1.4) 

and for healthy were (2.8 ± 1.2) Ng/ml. In table-3 the 

results showed a significant increasing (P <0.001) for 
interleukin-6 receptors (IL6Rs) in patients compared to 

healthy.

Where the results of (mean ± standard deviation) for 

patients were (8.0 ± 1.2) and for healthy were (2.8 ± 0.8) 

Ng/ml.

In table-4 the results showed the correlation 

between interleukin 2&6 receptors and the biochemical 

parameters. Where it turns out there was a direct 

correlation between Interleukin-2 Receptors (IL2Rs) 

and (ALT, AST), while it turns out un inverse correlation 

between Interleukin 2 Receptors and (TSB, ALP). Also 

it showed a direct correlation between Interleukin-6 

Receptors (IL6Rs) and (ALT, TSB), and inverse 

correlation between Interleukin-6 Receptors (IL6Rs) 

and (AST, ALP).
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Table-1: Some changes in biochemical parameters for viral hepatitis C’ patients compared with healthy in 
Wasit Governorate. 

    Status
Param

Patient
Mean±STD

Control
Mean±STD

t- value P-value

ALT (U/L) 29.1±103.3 7.0±26.5 -13.77 <0.001

AST (U/L) 42.2±109.3 7.4±30.3 -9.96 <0.001

ALP (U/L) 71.0±106.4 13.1±73.2 -2.65 0.012

TSB (mg/dl) 0.2±1.2 0.1±0.4 -12.92 <0.001

Table-2: Changes for Interleukin-2 Receptors in viral hepatitis C’ patients compared with healthy in Wasit 
Governorate.

    Status
Param

Patient
Mean±STD

Control
Mean±STD

t- value P-value

Interleukin-2 receptor(ng/
ml)

1.4±6.8 1.2±2.8 9.887 <0.001

Table-3: Changes for Interleukin-6 Receptors in viral hepatitis C’ patients compared with healthy in Wasit 
Governorate. 

    Status
Param

Patient
Mean±STD

Control
Mean±STD

t- value P-value

Interleukin-6 receptor(ng/
ml)

1.2±8.0 0.8±2.8 19.11 <0.001

Table-4: Showing the association between Interleukin 2&6 Receptors with the biochemical parameters. 

ALT AST ALP TSB

Interleukin-2 
receptor(ng/ml)

0.111 0.221 -0.123 -0.026

Interleukin-6 
receptor(ng/ml)

0.007 -0.299 -0.088 0.099

Discussion

The table-1’ results showed a significant increasing 
in the liver enzymes’ mean values (ALT, ALP, AST) 

for patients. These results correspond to.19Elevation 

of liver enzymes (ALT, AST and ALP) is associating 

with injury or destruction of hepatocytes because these 

enzymes are normally existing in the blood serum with 

low concentrations, but when the liver has infected, 

the autoimmune reactions which are stimulated by the 

surface protein of the virus, working to break down the 

liver’s tissues during the process of Scheduler cells death, 

the hepatocytes’ membranes becomes more permeable 

and these enzymes leak into the blood circulation. The 

elevation of the enzyme (ALT and AST) in patients, 

it considered a reliable sign of injury or necrosis of 

hepatocytes, where the enzyme (ALT) is an enzyme 

cellular, present mainly inside the hepatocyte, which 
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makes it a more specific indicator of liver injury, while 
the enzyme (AST) It is found in blood cells and many 

other tissues including (liver, muscles, brain, pancreas 

and lung).20 As for the alkaline phosphatase enzyme 

(ALP), it is found mainly in the liver and bones, as well 

as in other tissues such as the small intestine, kidneys 

and placenta,20as for total serum bilirubin (TSB), this 

significant increase in TSB is caused by the destruction 
of hepatocytes, which leads to The release of large 

amounts of bilirubin into the blood serum because the 

process of bilirubin metabolism takes place in the liver 

and then in the end it is excreted through the bile duct, so 

any imbalance in the hepatocytes leads to an increase in 

its level in the blood serum but it also increases in other 

liver diseases, and is considered as a sign of a defect in 

the biliary secretions as well as a blockage of the bile 

duct associated with (parenchymal dysfunction) due to 

the viral infection.21The results of table (2) showed a 

significant increase in interleukin-2 receptors in patients 
compared to healthy, as the results were in agreement 

with.22The soluble form sIL-2R is released by active 

immune cells and is involved in cellular immunity 

during physiological processes. Serum sIL-2R can be 

expected asa marker for assessing immunodeficiency,23 

and a high level of sIL-2R release in patients with 

chronic HCV infection indicates that the mechanism of 

liver cell destruction is related to the immune response, 

but not to the virus. Directly, there was no relationship 

between levels of HCV RNA and sIL-2R and stage of 

liver disease.14

The results in Table (3) showed that there was a 

significant increase in interleukin 6 receptors in patients 
compared to healthy subjects. These results are in 

agreement with.24 Increased levels of interleukin-6 in 

the serum of patients with hepatitis C can be considered 

as an indicator of necrotizing inflammatory activity.24It 

has been shown that cytokines such as interleukin-6 (IL-

6) and the soluble IL-2 receptor (sIL-2R) modulate the 

immune system by increasing the expression of adhesion 

factors on endothelial cells, which aids in the transport of 

phagocytes and lymphocytes to sites of ignition.25These 

soluble receptors are capable of transmitting signals in 

a process called transient signaling.26“When IL-6 binds 

to the soluble receptor, it is not neutralized, rather it 

can continue to transmit signals through gp130.27The 

results of the statistical analysis in Table (4) showed 

the correlation between interleukin 2 and 6 receptors 

with biochemical parameters. Where the table showed 

the loss of the strong association between IL-2R and 

ALT, and an inverse association between IL-2R and 

ALP in chronic liver disease, and this was agreed with.28 

Whereas, a direct correlation was found between IL-2R 

and AST, and the results agreed with,29 and an inverse 

association appeared between IL-2R and TSB, and the 

results were in agreement with.30 The results showed a 

positive correlation between IL-6R and ALT, an inverse 

association between IL-6R and AST, and a direct 

correlation between IL-6R and TSB. The results were 

consistent with.24,31 The correlation is inverse between 

IL-6R and ALP, and the results are in agreement with.29 

A notable clinical feature of hepatitis C virus infection 

is that more than 50% of hepatitis C patients develop 

chronic infection. They examined Th2) related to chronic 

cell development.32The relationship between sgp130 

levels and liver function tests, such as total bilirubin, is. 

We observed that an increase in sgp130 was associated 

with impaired liver function, including elevated levels 

of bilirubin. 

Conclusions

From this study we find that the Biochemical 
parameters showed an increase in the level of liver 

enzymes (ALT, AST, ALP) and total bilirubin. This 

gives us an indication of impaired liver function in 

patients with hepatitis C.

IL-2R and IL-6R receptor levels can be used as 

markers of chronic liver disease risk and Hepatocellular 

carcinoma (HCC) in cases infected with hepatitis 

C virus. Persistent infection leads to an imbalance 

between immunosuppressive cytokines that can prolong 

inflammation and lead to necrosis and fibrosis in Liver 
and chronic liver disease.
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Abstract

This research is based on the fact that in the community shows that there are still many hospitals that haven’t 
provided health services to society without the element of discrimination, many mass media are preaching 
rejection of the patient until so that causes death. Rejection of patients in government hospitals in the form 
of direct action falls into the category of state administrative disputes if it is article 87 of Law number 30 
of 2014 concerning government administration point, which is a written determination that is also a factual 
action of a government hospital. The methodology in this study uses normative juridical types as well as 
using statute, conceptual, and case approach. On this research, using primary legal materials in the form of 
the Constitution, AP Law and PTUN Law.This research relates to the involvement of state administration 
officials if there is any refusal of patients at government hospitals and authority and the act of granting 
decisions without authority (Factual Actions) reviewed from the AP Law that causes material and immaterial 
losses towards the community. Administrative sanctions on government officials who perform factual acts 
that article 81 of the AP Law, namely light, moderate, and severe administrative sanctions.
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Introduction

One of the important principles of Indonesia as a 

legal state is the Right to human rights. At the opening 

of the Constitution of the Republic of Indonesia Year 

1945, one of the rights of citizens is healthy.1 Article 

28 H paragraph(1) The Constitution of the Republic 

of Indonesia in the year 1945 has been affirmed that 
everyone is entitled to health care, then in Article 34 

paragraph (3) states that the state is responsible for the 

provision of service facilities, health care and decent 

public service facilities.2

In the health service the most important thing is 

the role of government to pay attention to the needs of 

health care facilities and infrastructure. One of them is 

the hospital. Hospitals have an obligation to provide 

health services to the community without the element of 

discrimination in it.3

The fact that there are in the community shows that 

there are still many houses who have not provided health 

services to the public without discrimination, and most 

occur in Government Hospitals on the grounds that the 

hospital is full. Thus, it causes losses even death to the 

patient.4

If it is associated with the Government 

Administration Act, article 87 of the Government 

Administration Act point a. written determination that 

is also a factual action. Factual Action is the object of a 

dispute review of the state business and could be brought 

to the state administrative court. 

DOI Number: 10.37506/ijfmt.v15i3.15827
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Discusion

Government Policy in the Field of Health 

Government Policy is interpreted as a government 

institution / institution in it contains employees of the 

State / Civil Apparatus of the State with the task of 

conducting public services.5 Public services are the 

provision of services, both by the government, private 

parties on behalf of the government, or private parties 

to the community, with or without payment to meet the 

needs and or the interests of the community.6

Lately we often hear public complaints about the 

bad public services by bureaucracy or government 

policy, such as services long and convoluted, lack of 

government-owned facilities in facilitating the needs 

of service users, the lack of government apparatus in 

providing it.Address the needs of users or recipients 

of services and so on. Other thing causes public 

dissatisfaction with the bureaucracy or government in 

conducting public services.

Unsatisfactory health services are still common 

at home government-owned sickness that is basically 

obliged to serve the community. Community bpjs 

health users must be willing to increase the cost to get 

a treatment room stay in a government hospital because 

the room based on the patient’s dues rate has been 

full, whereas if the patient’s family demands his/her 

rights, then the inpatient room intended to be obtained 

because there are still empty. Other examples, patients 

who are still receiving treatment are discharged on the 

grounds of regulatory provisions of legislation limiting 

hospitalization time. 

Government Authority in the field of Health

Government as the ultimate holder of power and 

owner of authority to regulate the health sector has a 

responsibility to fulfill the right to health care which is 
one of the human rights and one of the welfares that must 

be realized to achieve the ideals of the Indonesian nation.

State functions were expanded to include social services 

to individuals and families in special matters, such as 

‘social security’, health, social welfare, education and 

training and housing. The level of public health will 

really affect the level of the welfare of the community 

and have strong poverty.7

The poverty rate is also related to the level of 

welfare. Health is a major factor in efforts to improve 

the welfare of the community, health care has always 

been the main concern of the government as a service 

provider. The government should be able to guarantee 

people’s right to be healthy by providing health services 

fairly, evenly, adequately, affordable, and quality.8

Duties and Responsibilities of the Government 

as referred to in Article 8 paragraph (1) is to provide 

hospitals according to the needs of the community, 

ensuring the financing of health services for the poor, 
fostering and supervising hospitals, as well as providing 

protection to the community users of hospital services in 

accordance with the provisions of the legislation.

Abuse of Authority by the Government in the Field 

of Health

Authority is a very important part and an early part 

of the law administration because the new administration 

can perform its functions on behalf of the authority 

obtained, meaning the validity of the government’s 

actions on the authority stipulated in the laws and 

regulations (legalities begin with Len).9 

In reality, there are many events where an 

Administration official of the State (government) issues 
a decision, (state administration) that is not statutory 

provisions or without authority. Whereas authority 

government officials are the basis for carrying out 
government actions, whether or not authority comes 

from attribution, delegation, or mandate. For example, a 

director Rs. Ask in writing the doctor not to take medical 

action or not to accept certain patients. Whereas the 

Director of the Hospital does not have authority.

The issuance of such decisions, materially and 

immaterially, have harmed his legal rights and interests. 

It is based on those decision state administration officials 
who are not based on regulations as a source of authority 

categorized as the arbitrary actions of government 

officials. 

Decision of the state administration official 
(KTUN) or so-calledBeschikking is an object in the 
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State Administrative Court; therefore, if decisions 

issued without authority will be tested at the Court of 

Justice State Enterprises. Government officials should 
be prohibited from abusing authority in accordance 

with Article 17 paragraph (1) of Law Number 30 of 

2014 concerning.Government Administration or acting 

arbitrarily in accordance with article 17 (2) letter C. 

But in reality, there are still many decisions of state 

administration officials that issue a decision without 
authority and ultimately bring losses to the citizens.10

Legal Responsibilities of Government Hospitals 

In any exercise of obligations and the use of rights, 

it essentially remains accompanied by accountability, as 

well as implementation of Power. Basically, the hospital 

is responsible for three things, as following:11

a. Responsibilities related to duty of care (each 

implementation of obligation to provide good service); 

b. Responsibility for facilities and equipment;

c. Responsibility for personnel.

Duty of care can be interpreted as the implementation 

of the obligation to provide good and reasonable service. 

The hospital’s legal responsibility for the infrastructure 

must ensure that the existing one is functioning 

properly and continuously. And the hospital’s legal 

responsibility to its personnel contains that the hospital 

must be responsible for the quality of personnel who 

work at home. The legal problems faced are also very 

varied and unique due to the nature of the services 

provided. They are mostly inspanningsverbintenis and 

not resultaatsverbintennis. Hospital Responsibilities in 

Indonesia are stipulated in Article 46 Hospital Law which 

makes it clear that hospitals are responsible for all losses 

incurred for negligence committed by the health workers 

at the hospital. So that the hospital must be responsible 

for the duty of care, facilities and infrastructure, as well 

as personnel. Based on the theory of accountability, the 

hospital as a corporation or company must responsible for 

doctors who work in hospitals. Hospital was domiciled 

as an employer responsible for its employees who were 

referred to as superior respondents to the theory. Based 

on Vicarious Liability, all staff who work in hospitals 

is a representative representation of the hospital.The 

hospital is responsible for all staff. Hospitals should have 

guidelines that can be standardized for its staff to carry 

out their duties representing the hospital. The doctrine 

of superior respondent is an extension of the doctrine of 

vicarious liability. The similarities of the two doctrines 

are the concept of employer and subordinate status.12

Government Sanctions for Factual Actions 

Administrative sanctions on government officials 
who commit factual acts in accordance with Article 81 of 

the AP Law where the government gets light sanctions, 

and heavy ones. Where in light of administrative sanctions 

get sanctions in the form of reprimands written as 

reprimands, and delays in promotion, class, and/or rights 

position. Administrative sanctions are being sanctioned 

in the form of payment of money and/or indemnification, 
temporary dismissal by obtaining the rights of office, 
and temporary dismissal without obtaining the rights 

of office. And sanctions administrative rights will be 
granted permanent termination by obtaining the rights of 

finance and other facilities, permanent dismissal without 
obtaining any finance and other facilities, permanent 
termination by obtaining the rights of finance and 
other facilities and published in the mass media, and 

without obtaining financial and other facilities rights 
and published in the mass media. And other sanctions in 

accordance with the provisions of the legislation.

Conclusions

This research relates to the involvement of state 

administration officials if there is a refusal of patients at 
government hospitals and authority and the act of granting 

decisions without authority (Factual Actions) reviewed 

from the AP Law that causes material and immaterial 

losses towards the community. Basically, the hospital is 

responsible for three things, as follows: a. Responsibilities 

related to duty of care (the implementation of the 

obligation to provide good service); b. Responsibility 

for facilities and equipment; c. Responsibility for 

personnel. Hospitals as a corporation or company must 

be responsible for the doctor who works at the hospital. 

The hospital is domiciled as a responsible employer.

Employees called superior responders. Article 81 of the 

Administration mentioned administrative sanctions on 

the official’s government, namely light administrative 
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sanctions, moderate administrative sanctions and severe 

administrative sanctions.

Limitation and Study Forward

This research is limited to the disclosure of cases of 

rejection in government hospitals because limited access 

to availability of inpatient rooms. So, research is needed 

further to find the type of case that is included in the 
factual and can be sued to PTUN.
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Abstract

Human immunodeficiency virus (HIV) infection is a global concern. Globally, 36.7 million people are 
living with HIV and 1 million people died at the end of 2016. There is an association between human 
immunodeficiency virus (HIV) infection with neurological manifestations. Between 1% and 5% of patients 
with HIV develop stroke. The pathogenesis of AIDS with stroke is still controversial. A 37-year-old male 
patient with AIDS had an embolic stroke. The diagnosis of the patient was based on clinical condition and 
the CT scan results of the head with contrast. The stroke-causing mechanism in patients is HIV-associated 
vasculopathy that results from accelerated atherosclerosis. After administration of antiplatelet and statin, the 
patient’s condition improves.
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Introduction

Human immunodeficiency virus (HIV) infection 
is a global issue. There are approximately 36.7 million 

people in the world infected with HIV in 2016 and 1 

million people who die each year(1). People with HIV 

/ AIDS have a higher risk of developing neurological 

disorders and the most common neurological disorder is 

ischemic stroke. (2),(3)

HIV patients who had a stroke were recorded at 

1-5%, and 4-34% of HIV patients had ischemic stroke 

lesions at the time of autopsy. In the USA, the incidence 

of ischemic stroke in HIV patients reaches 5.27 per 1000 

population compared to 3.75 in patients without HIV. 

This number has increased by 43% in the last 9 years. 
(4),(5),(6) 

Stroke has a high mortality rate and reduces the 

quality of life of the sufferer. WHO in 2002 recorded 

that 15 million people in the world suffer from strokes 

each year, with 5 million of them causing death, while 

the other 5 million have permanent disabilities. The 

pathogenesis and management of AIDS sufferers who 

experience a stroke are still being debated. (4),(7)

Seeing the high incidence of stroke in HIV / AIDS 

patients and the magnitude of the problems that occur, 

the authors would like to discuss more about stroke in 

HIV / AIDS patients. 

Case Description

Mr. M.N., age 37 y.o., came to the emergency 

department of Dr. Soetomo Hospital complained of 

weakness of right extremities. The patient presented with 

acute right hemiplegia with the difficulty of speaking 3 
days before admission after woke up in the morning. 

He denied seizures, nausea, vomiting nor decreased 

of consciousness. He hadn’t complained of diarrhea, 

headache, or cough. He complained difficulty of eating 
and drinking. He also felt pain when swallowing. Weight 

decreased from 55 kg to 48 kg in the last 1 year.

Patients were diagnosed with HIV / AIDS since 

10 years ago. History of stroke 2 months before 

admission and treated in Sidoarjo hospital. No history 
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of diabetes mellitus, hypertension, heart disease, and 

blood disorders. There is a history of injecting drug use. 

Freesex is denied. The patient has married with 1 child. 

Neither his wife nor his child is infected.

On physical examination, body-weight 48 kg, body-

height 161 cm, BMI 18,5 kg/m2. Blood pressure 110/80 

mmHg, heart rate 92 bpm, breathing 20x/minutes, 

axillary temperature 36.50C, oxygen saturation 99% 

room air. No enlargement of a lymph node, anemia, 

icterus, and cyanosis. Examinations of heart, lung, 

abdomen were normal. There was right hemiplegia with 

0 motoric scores for the right extremities.

From the laboratory examination, hemoglobin 

13 g/dL, leucocyte 8.97x10^3/uL, thrombocyte 

255x10^3/uL, HbsAg and Anti-HCV non-reactive, total 

cholesterol 156 mg/dl, triglyceride 164 mg/dl, HDL 22 

mg/dl, LDL 108 mg/dl, AST 27 u/l, ALT 31 u/l, BUN/

creatinine 17/0.72 mg/dl, CD4 9 cell/uL. Head CT scan 

with contrast: subacute-chronic tromboembolic cerebral 

infarction in left fronto-temporo-parietocipital lobe, left 

putamen and left nucleus caudatus (left MCA and LSA). 

Echocardiogram and echocardiography within normal 

limit. 

The patient was diagnosed with AIDS with a second 
attack of embolic stroke. As treatment, patient received 
high calories and high proteins diet 2100 kcal/day, 
Cytidine 5’-diphosphocholine 500 mg every 12 hours 
(iv), acetylsalicylic acid loading dose 300 mg continued 
100 mg daily (PO), Simvastatin 20 mg per day at night 
(PO) and fixed-dose combination (FDC) of antiretroviral 
therapy (Tenofovir/TDF 300mg, Lamivudine/3TC 
150mg efavirenz/EFV 600mg) 1tab/day (PO). After 
1 week, the patient could move his extremities with 3 
motoric scores for the right extremities.

Figure 1: Head CT scan with contrast. Subacute-chronic thromboembolic cerebral infarction in left fronto-
temporo-parietocipital lobe, left putamen, and left nucleus caudatus (left MCA and LSA). 
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Discussion

AIDS is a collection of symptoms or diseases caused 

by decreased immunity due to infection by the HIV 

which belongs to the retroviridae family where AIDS is 

the final stage of HIV infection (8),(9). The classification 
of HIV / AIDS stages based on WHO can be seen in 

table 1. 

Our patient had a history of HIV / AIDS with 

difficulty swallowing and wasting syndrome so we 
diagnosed him with AIDS.

Stroke is a brain injury caused by a sudden disruption 

of blood supply to the brain. The diagnosis of stroke is 

based on clinical, focal neurological disorders and based 

on imaging studies. The stroke itself is classified into 
ischemic, hemorrhagic stroke, and transient ischemic 

stroke (if the symptoms are less than 24 hours). (10),(11)

Our patient had a history of stroke and focal 

neurological disorders in the form of weakness of the 

right extremities with a motor score = 0 and positive 
pathological reflexes. Head CT scan revealed subacute-
chronic thromboembolic cerebral infarction in the left 

fronto-temporo-parietoocipital lobe, putamen, and 

left caudate nucleus (according to MCA and left LSA 

territories). So our patient was diagnosed with AIDS 

with a second attack embolic stroke. 

The mechanism of stroke in HIV infection includes 

opportunistic infection, vasculopathy, cardioembolism, 

and coagulopathy(4). The mechanism by which stroke 

occurs in HIV infection determines the necessary 

therapy. This mechanism can be seen in table 2.

The patient had an embolic stroke. There are no 

signs of infection or neoplasm that can cause a stroke. 

Cardiovascular examinations were within normal limits 

so that the cause of a stroke is suspected associated with 

vasculopathy which is accelerated atherosclerosis.

The pathogenesis of HIV-related vasculopathy occurs 

due to the role of inflammation and remodeling of blood 
vessel walls. Direct exposure to HIV and viral particles 

to the endothelium of blood vessels cause endothelial 

dysfunction. Indirect damage to the endothelium occurs 

due to the migration of infected monocytes to the 

endothelium of blood vessels. The CCL2 chemokine 

released by infected monocytes attracts leukocytes even 

more. This condition causes inflammation of the blood 
vessels resulting in upregulation of adhesion molecules 

that increase the adhesion of both infected and uninfected 

leukocytes, as well as the release of HIV virions 

into the smooth muscle of blood vessels and active 

replication of the virus in the blood vessel walls. The 

resulting inflammatory cytokines will also increase the 
production of reactive oxygen species (ROS), disruption 

of the coagulation system, and occur remodeling blood 

vessel walls. Remodeling of blood vessels in the form 

of hyperplasia of the tunica intima and elastic lamina, 

formation of atherosclerosis, and triggering thrombotic 

occlusion. Administration of antiviral drugs (ARVs) 

can also cause endothelial dysfunction. This process is 

thought to occur due to autoreactive self-destruction due 

to an increase in the autoimmune system.(12),(13) 

The management of HIV patients with embolic 

stroke is the same as that of stroke patients in 

general. Based on the 2014 AHA / ASA guidelines, 

the management of stroke caused by stenosis of the 

intracranial large arteries is by administering aspirin 325 

mg/day. Aspirin is recommended over warfarin. If the 

blockage is very severe (70-90%), clopidogrel 75 mg 

can be added for 90 days although currently there are 

no studies regarding dual antiplatelet administration. 

In addition, the systolic blood pressure was kept below 

140 mmHg. Statin is recommended as a preventative 

for recurrent stroke events. Invasive measures such 

as stenting, angioplasty, and thrombolysis drugs are 

controversial and are not currently recommended. ARV 

drugs are still controversial because they can also lead to 

endothelial dysfunction. But given the enormous benefits 
it has for HIV therapy and the many other mechanisms 

that can trigger stroke in HIV patients, it is currently 

recommended to keep it. (4),(11

Patients received therapy: head-up position 300, 

high calories and high protein diet, NaCl infusion of 

0.9% 1000 ml per 24 hours, injection of 500 mg Cytidine 

5’-diphosphocholine every 12 hours. Patients have also 

given an oral loading dose of 300 mg acetylsalicylic acid 

followed by maintenance of 100 mg acetylsalicylic acid 

per day, paracetamol 500 mg per 8 hours, and simvastatin 

20 mg per day at night. In addition, we provide ARV 
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FDC once per day. 

Therapy for patients is following the 2014 AHA 

/ ASA guideline, where we provide antiplatelet in the 

form of acetylsalicylic acid with a loading dose of 300 

mg followed by maintenance of 100 mg per day with 

a statin. We don’t give anti-hypertensive drugs because 

the patient’s systolic blood pressure is below 140 mmHg. 

ARV drugs are also given to patients. In the course of 

the patient’s condition improved.

Conclusion 

A 37-year-old male patient with AIDS accompanied 

by an embolic stroke was reported. The patient’s 

diagnosis was made based on clinical and head-contrast 

CT scan results. The mechanism that causes stroke in 

patients is HIV-associated vasculopathy which occurs 

due to accelerated atherosclerosis. After administering 

antiplatelet and statins, the patient’s condition improved. 
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Abstract

Bestiality is a kind of sexual deviance in which an individual is involved with an animal for the gratification 
of his/her sexual desires.It can be considered as a severe form of cruelty towards animals. Few societies in 
the world perceived bestiality as a cure for the sexually transmitted disease. However, such conduct is a 
punishable offense in the Indian legal system under Section- 377 IPC. For many years, animal cruelty has 
been a concern of both legal and mental health care professionals. The psychological culture in the 1960s 
acknowledged childhood animal cruelty as a possible risk factor for violent conduct againsthuman beings. 
The present study aims to provide and explore the issue of human-animal sexual interactions and their 
consequences in society. For this purpose, doctrinal research design has been applied and relevant research 
articles, news reports,and blogs were collected from free online resources and analyzed. This research 
discusses the various sexual deviations and the types of animals involved, accompanied by a comprehensive 
account of the results from the few more recent studies. The studyexplains the possible motives for sex with 
animals. Besides, how these motives can influence the psychological forensic assessment of offenders who 
have sex with animals.

Keywords: Bestiality, Sexual Deviance, Animal Cruelty, Human-Animal Sexual Interaction, Punishable 
offense, Psychological Forensic Assessment

Introduction

Bestiality is a type of sexual offense in which animals 

are used as a means to fulfill sexual desire without any 
sort of emotional bonding(1).It is also known as Animal 

Sexual Abuse (ASA) and includes the sexual molestation 

of animals, by fondling their genitalia, vaginal, anal, or 

oral penetration or oral-genital contacts (from person to 

animal and vice a versa); penetration with an object; and 

injuring or killing an animal for sexual gratification (17).

The use of animals for the gratification of human 
sexual desires is very old and may prevalent since 

the existence of human civilization. The Ancient 

Egyptian people engaged in bestiality from cows to 

dogs to even crocodiles.The man’s wife who brought 

a stallion to be sacrificed was supposed to try sexual 
practices with the dead animal in an ancient Indian 

fertility rite (2). The offspring of the latter alliance was 

the half-human, half-bull creature, the Minotaur, half-

man creature, half-goatcreature.Ancient Greek art has 

also portrayed direct sexual intercourse with animals(3).

Human contact with animals has been also reported in 

Greekartist’splay performances on stage (4).Brothels 

were named in ancient Rome according to the names of 

the animals, which they offered for sexual gratification. 
Animals had also been specifically conditioned for the 
games to interact sexually with women.Nonetheless, 

Bestiality was invariably connected with black magic 

and witchcraft practices. However, these practices were 

illegal and carried high punishments (5).

The Talmud and the Old Testament reject sexual 

intercourse with animals and recommend the death 

penalty for such offenses. The Bible has and still has 

a great influence on bestiality opinions. According to 
(6), the old legal code of the Hittites prohibited sexual 

partnerships, and penalties were imposed and classified 
according to the species involved (18). Witchcraft trials in 

the Middle Ages were often linked to the death sentence 

for bestially. 

There is no question that the sexual interaction 

of humans and animals can be seen as one of the last 
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taboos in today’s culture. The amount of literature that 

relates to bestiality is greater than maybe expected, even 

though it can often be hard to locate. Only a few more 

recent zoophilia studies have collected data on the range 

of behaviors, motivation, development, and personality 

involved from voluntary, group samples. Animals much 

remain uncertain about sexual activity or attraction(4). 

Dr. John Macdonald was the first American psychiatrist 
who described the possible connection between animal 

cruelty and human violence (7).A person who has 

committed bestiality as a child is most likely to commit 

interpersonal adult crimes (1).

There are very few studies related to the prevalence 

rate of bestiality. However, a study on American soil 

reported approximately 8% of males engaged in sexual 

contact with an animal and that 40% - 50% of farm-

raised boys were engaged in sexual interaction with 

animals(19).In another follow-up study, the same author 

has reported 1.5% of adolescent girls and 3.6% of adult 

females had an experience of sexual encounter with 

an animal. A survey study of 982 males residing in 24 

cities, reported 4.9% had an experience of at least one-

time sexual contact with animals(8). 

Legal Considerations

The creation of “sexual abuse of an object” laws 

focused on interpersonal laws on sexual harassment. 

This would be more helpful to ask for the psychological 

examination of the victims, because it may provide a 

greater wealth of knowledge about animal offenders. 

The animal abusers’ requirement for registration and 

group notification legislation appears overly onerous 
because we suggest people who commit attacks against 

other human beings are not disciplined in this manner. 

Before such a drastic legislative change, the author 

highlights the need for further research on individuals 

engaging in sex with animals. The guidelines present 

the crucial issue of how to use legislation to tackle 

habits that are believed to be related to interpersonal 

abuse, where the data is not sufficient to properly direct 
legislative efforts(9). 

Bestiality law varies greatly from country to 

country. Many nations ban it, while others subsume it 

under “crimes against nature” or “Sodomy” sentences 

in the United States vary from fines to indeterminate 
life sentences. Several US states are considering 

developing or re-introducing strict laws on bestiality. 

Germany agreed, in 1969, that bestiality would no 

longer be considered a criminal act. This decision 

was partly influenced by the view that morals should 
not form the basis of the penal law. One argument 

was that sexual acts with animals constitute a human 

humiliation that disgraces all humanity. In earlier days, 

one reason for holding bestiality criminalized was that it 

is a humiliating act that humiliates all humanity. Sexual 

acts are not necessarily considered to be exploitation 

of animals, except when severe or permanent harm, 

distress, or disability is inflicted on the animal. Sadistic 
acts, placement of larger objects, or similar actions 

cause discomfort or harm to the animal and should 

be prose-coded about animal care legislation. Great 

Britain’s Home Office suggested changes to British 
sex legislation including recommendations for raising 

the bestiality penalty. Bestiality is against human and 

animal dignity and there is a linkage between animal 

abuse and other forms of a sexual offense, such as 

child abuse.The committee considered bestiality to be a 

criminal act in itself and proposed a maximum penalty 

of five years imprisonment(4). For a variety of reasons 

that the anti-cruelty and bestiality statutes are remaining 

imperfect(20).Apex court of India has decriminalized 

Sec-377 IPC but has retained bestiality as a crime(7).

Bestiality and its Association with Violence

Research suggests that those groups of people with 

a paraphilic interest in animals (zoophilia) are likely 

to have a high paraphilic crossover rate. A history 

of bestiality has been the single biggest indicator for 

involvement in potential child sexual exploitation in a 

study of 44,202 adult people(21).While such crossover 

does not necessarily result in sexual offense, deviant 

sexual interest is a known risk factor for sexual offense 

and sexual re-offense. The link between animal cruelty 

and violence is well-founded, but the association between 

childhoodbestially and adult violence is little understood. 

The research was carried out on people seeking 

identification of paraphilic disorders. There is limited 
current evidence focusing on bestiality in childhood and 

later risk of violence. In a study of 261 inmates living 
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in three southern correctional facilities, inmates who 

reported previous sexual acts with animals were more 

likely to be convicted of a personal crime such as rape, 

sexual assault, robbery, or assault(19).Some authors have 

criticized the limited knowledge base, describing how 

most studies focus without appropriate control groups on 

forensic samples, use pen-paper response design, and are 

cross-sectional and correlational. Studies concluded that 

more attention needs to be given to the sexual component 

of animal cruelty since there is definite support for the 
link between Bestiality as a form of animal cruelty and 

subsequent interpersonal violence (9). Therefore, based 

on such factors, it is hard to draw definitive conclusions 
about the connection between bestiality and the potential 

risk of abuse. There seems to be a connection between 

bestiality and acts of violence. 

Animal sexual strategies may not necessarily 

include force or aggression but may include sensitivity 

or understanding of animal behavior. A survey of 

sexually abusive juvenile offenders reported37% animal 

sexual exploitation (22), andthe highest prevalence rate 

of 33.3% among sex offenders who had violated (non-

incestuous) female children were found to have engaged 

in bestiality between the other classes of 12.5% to 24%. 

The monitoring group and the adult-abusing male sex 

offenders reported the lowest prevalence rate in the 

general population for animal encounters(23).

Some scholars took the view that bestiality per 

se is coercive because it is difficult to obtain consent 
from animals as with children. However, if there are 

no apparent injuries, the animal can be forced to inflict 
cruelty. Some animals, such as dogs, also seem too often 

to enjoy the attention provided by sexual contact with a 

human. On the other hand, fish and fowl or other small 
animals are recipients of unwillingness and suffering.

Among these extremes, the responses of cows or horses 

appeared similar to boredom and indifference, or maybe 

even “calculated detachment,” and for different reasons, 

these animals are often violated, such as medical 

procedures such as artificial reproductions. Overall, it 
was addressed and debated bestiality as a social activity 

and proposed a description of all forms of sexual 

activities with animals as sexual harassment between 

species(10)

Animal torture has beenfound a common practice 

for sadistic and sex-murderers. In a study of 36 sexual 

assassins, 23% showed an interest in bestiality and 

10% of child sexual offenders have had animal sexual 

encounters. Some of them contained both cruelty and 

necrophilic tendencies(6).Animal abuse may serve as a 

rehearsal for human abuse or murder(4). 

Type of Animals Sexually Abused

The literature records a broad variety of sexual 

activities as well as animals engaged in sexual 

interaction with humans. Practices vary from grooming 

and dog chewing to human anal or vaginal penetration 

by male animals. Currently, dogs seem to be favored 

for sexual activity, not just females of large breeds but 

also male animals. In pornographic films, it is recorded 
that male equines penetrate men and women anally. 

Fish penetration into the vagina seems to be favored, 

and snakes are often found in the genitals. Only partial 

penile penetration is possible in larger animals, and 

severe injuries can occur. It’s also mentioned the custom 

of having cats lick the human genitalia or consuming 

food from the penis or vagina. 

Many uncommon species have been described in 

the literature, such as deer, tapirs, antelopes, and camels, 

but sexual interaction with more uncommon species has 

not always been recorded. Dolphins are another unusual 

species that human beings sexually approach. Dolphins 

are very sexually active and may not only be willing 

to respond to human sexual advances but may even 

sexually approach humans. 

The sexual use of birds/fowl and rabbits had been 

documented in case studies. In some instances, the men 

cut the bird’s throat (geese, chickens), choked the animal, 

or broke his neck during sexual activity. Additional 

abusive activities are done with small animals, such 

as hamsters or mice, which are put in humans’ anus or 

vagina where animal movements cause discomfort and 

the animal eventually dies of suffocation. The most 

common form of animal involved in sexual activity with 

humans today is probably the dog because it is easy to 

hold(11).
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Methodology

The present study focuses to review and analyze, 

research articles, and newspaper reports published on 

Bestiality. An online information search was conducted 

through sites such as online newspapers, blogs, and 

articles, etc. Data, as well as information, were collected 

from different sources like Newsday, Shodhganga, 

Researchgate, etc. Each combined data were analyzed 

and discussed qualitatively.

Case Reports

CASE -1

An 18, year-old single, illiterate male of low 

socioeconomic status took an alleged history of bestiality 

to the emergency room for medical review. The accused 

had six siblings, and he was third among them. The 

family lived in an unhygienic area and ran dairy farms. 

He had been having sexual intercourse with two calves, 

and one calf died during the act.

HumanDNA was detected from the anal and 

vaginal swabs of calves in a forensic science laboratory 

which confirmed the allegation of sexual assault. The 
accused had not shown any feeling of guilt or remorse 

associated with the death of a calf and was admittedto 

the heterosexual practice. 

The significant life events during his childhood and 
adolescence contained witnessing domestic violence 

(father and brother beating their wives), the death of his 

mother when he was 13 years old, and started consuming 

alcohol at the age of 16 years. He was sexually abused 

(sodomy) by adult males multiple times between the 

ages of 10-11 years. Psychological evaluation reports 

reveal feelings of physical inadequacy, rejection, 

internalized hostility, low self-esteem, lack of insight, 

and unjustifiable optimism. He also possessed very poor 
self-discipline andhas difficultly establishing emotional 
and sexual intimacy.(1)

CASE-2

A prisoner was committed forensically as dangerous 

after completing his jail term for sexually assaulting 

his girlfriend’s daughter. He claimed that his parents 

were divorced and that he was physically abused by his 

father, which sometimes caused him to run away from 

home. Due to drug use, he dropped out of high school 

and worked odd jobs during his late adolescence. He 

suggested that he vaginally penetrated a goat once while 

working briefly on a farm, but that he did not like the 
encounter and he did not participate in more sexual acts 

with animals. He was imprisoned or hospitalized most 

of his adult life.

His juvenile and adult criminal history reveals 

multiple acts of violence including human assault and 

animal killing. He was committed forensically due to 

dangerousness following a prison term for sexually 

assaulting his girlfriend’s daughter. He has had 

several medical diagnoses including autism, antisocial 

personality disorder, pedophile disorder, and other listed 

paraphilic conditions. Because of a history of aggressive 

and violent thought processes, hallucinations, and actions 

toward women, his other identified paraphilic condition 
was diagnosed as well as testing positive for rape stimuli 

on previous penile plethysmography tests. He does not 

take part in the prosecution of sexual offenders(12)

CASE-3

A 33-year-old, man raped a cow and tortured tillto 

death. This frightening incident took place in a district 

of Kerala. The report stated that accused had taken the 

two-year-old cow out of its stable and committed a 

sexual offense. The cow died of strangulation due to the 

rope from which it was tied to a tree. The owner found 

the missingcalf’s dead body in the neighborhood and a 

police complaint was lodged. A medical examination 

report revealed sexual assault with the calf. The accused 

was chargedwith bestiality (unnatural sexual offense)

the evidence acquired for the arrest was found on the 

suspect’s clothes.He had been earlier arrested and 

charged in the case of bestiality(13). 

CASE-4

A,48 yearsold,male, hails from a rural background 

in Kerala and was living in another district forthe last 

18 years away from his family.He was a carpenter by 

profession and was arrested with the charge of having 

had unnatural sex with a dog. The act was video 

recorded and was spread on social media across the 

country. The Human Society International/ India (HSI) 
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offered a reward of 1 lakh for information leading to 

the identification and arrest of the accused. The video 
taken by the eyewitness helped to identify and arrest the 

offender(14). 

A similar case was reported(15) in Mumbai where a 

19-year-old was arrested for allegedly having unnatural 

sex with a stray dog.In both cases, the accused had a 

problematic childhood. 

Results and Discussion

In most of the alleged bestiality cases,lack of 

evidence helps the perpetrators to escape from the 

punishment. Based on these reported cases it is very 

clear that these offenders had been victimized during 

their childhood. They also have been engaged in an 

illicit sexual relationship and had a history of watching 

people engaged in penile-vaginal intercourse (sexual 

voyeurism) many times. They also have frequent visits 

toan internet cafe to watch pornographic movies and 

pictures. 

There is a varying degree of understanding in 

society concerning bestiality. Many viewed it in a 

rather stigmatized way while others regarded it as a 

tool for curing sexually transmitted disease. It is a 

sexually deviant behavior found highest among rural 

males with low educational background and working 

in farms where animals stay. Individualswho typically 

havea low level of education, poor social control, and 

less social commitment, are more likely to engage in 

sexually deviant behaviors. Alcohol may have been a 

contributing factor in such incidents which caused a lack 

of understanding of the consequences of the act. 

Sexual abuse in childhood may consider a major 

psychological factor in the development of bestiality. 

If a child is victimized at a pre-pubertal stage leads to 

internalized aggressive behavior. Later such individuals 

start trying to gratify sexual desires by pseudo-

relationships (e.g., voyeurism) or alliances based on 

disproportionate control. Throughout life, adolescents 

or less dominant people can be at an increased risk of 

sexual assault or interpersonal assault. The results of 

these cases also revealed the absence of any current 

psychiatric condition or underlying psychopathology, 

although it is clear that these individuals possessed 

antisocial personality disorders.

Conclusion

Asan indicator of potential human violence in 

the 1960s, the medical profession started to examine 

deliberate animal cruelty. Studies carried out since that 

period show that animal cruelty in childhood directly 

predicts potential interpersonal abuse. Most studies rely 

primarily on inmate samples that may not accurately 

reflect the animal abuser samples. Some scholars do 
not find bestiality as a priori abusive act, and current 
literature indicates that for a variety of different reasons, 

individuals engaging in sex with animals do so. 

There can be significant variations in treatment, 
punishment, or consequences due to social beliefs, 

depending on the country and its values and laws. 

Bestiality is still not well known and is triggering a lot 

of emotional responses rather than empirical research. 

More needs to be learned about this sexual attraction. 

Information is lacking on the prevalence of bestiality 

in various parts of the world. The Internet is sure to 

be useful for future research in this area. Further work 

is required to improve our understanding of who is 

having sex with animals, why people are having sex 

with animals, and how sex with animals affects the risk 

evaluation for potential interpersonal offenses. 

As discussed in this case series, individuals may 

engage in bestiality for a variety of reasons not confined 
to a paraphilic disorder. The cases are also evidence 

of the breadth of sexual acts in sexual offenders with 

a history of bestiality, varying frequency of sexual 

acts, and other concurrent offending behaviors. Future 

work will further elucidate the motives of individuals 

to participate in bestiality and help forensic evaluators 

understand better the role of this sexual activity in 

performing risk assessments.

Awareness and effective psycho-education of 

community youth living in and around rural agricultural 

areas will help to minimize the number of these offenses 

in the community by concentrating on bestially and 

other associated health issues(1).

A prospective cohort study would be the ideal study 

to assess the relationship between animal cruelty and 
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Abstract 

Background: Tooth decay is an infectious disease that is caused by various microorganisms. Chemical 
drugs used to control and treat tooth decay mainly have side effects. On the other hand, many plants have 
antimicrobial effect against microbes that cause tooth decay. Therefore, the aim of this study was to introduce 
Iranian medicinal plants with antimicrobial properties in tooth decay.

Method: To reach this purpose, we searched keywords containing Iranian medicinal plants, medicinal 
plants, Tooth decay, essential oils, and extracts in Pub Med, Web of Science Direct, Scopus, Scientific 
Information Databases, and Google scholar.

Results: The results of our study led to the achievement of 17 articles that intensive on the study of Iranian 
medicinal plants affecting the bacteria that cause tooth decay.

Conclusion: This article introduces a number of plants that have been introduced in different regions of Iran 
for the treatment of tooth decay, which based on the knowledge of traditional and ethnobotanical medicine 
of Iran, we believe that they can be used as a drug against tooth decay.
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Introduction 

Tooth decay is one of the most common microbial 

infections in humans in various societies, especially 

in underdeveloped countries (1). Tooth decay is a 

multifactorial complication, the most important of 

which is oral microbes. Oral streptococci, especially 

streptococcus mutants and lactic acid-producing 

bacteria, play an important role in causing tooth decay 
(2). Factors such as physical, biological, environmental, 

behavioral and lifestyle conditions are among the factors 

contributing to tooth decay (3).

The most important way to deal with tooth decay 

is prevention by observing oral hygiene, proper 

nutrition, and the use of groove blockers. Treatment 

of tooth decay also leads to heavy costs, in addition to 

antibiotic treatment reduces the body’s resistance to 

pathogenetic factors (4). For centuries, the use of herbs 

for the traditional treatment of many infectious diseases, 

including tooth decay, has been widely accepted. So that 

their stems, leaves and roots have been used (5). Studies 

have shown that many native plants of Iran such as Salvia 

DOI Number:10.37506/ijfmt.v15i3.15830
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officinalis, Satureja have anti-tooth decay capabilities (6-

8). It has also been shown to have antimicrobial activity 

against oral microbes due to the presence of a wide 

range of metabolites such as flavonoids, polyphenols, 
terpenes, alkaloids and alcoholic sugars such as xylitol, 

which are then used in the treatment and control of tooth 

decay(9). Therefore, due to the emergence of antibiotic-

resistant microbial isolates due to the indiscriminate use 

of antibiotics, the gradual replacement of plants and 

their compounds, including essential oils and extracts 

instead of chemicals with side effects has increased in 

recent years in the treatment of diseases. So that today 

it is planned for mass production of medicinal plants at 

the industrial level (10). Therefore, the aim of present 

systematic review study was to evaluate the effective 

Iranian medicinal plants on the control and treatment of 

tooth decay.

Methodology 

Database study

A complete Pub Med, Web of Science Direct, 

Scopus, Scientific Information Databases, and Google 
scholar search was done for articles published that 

included the search term containing Iranian medicinal 

plants, medicinal plants, Tooth decay, essential oils, 

and extracts, Dental caries, Prevention of dental caries 

in their title. This study focused on published articles 

papers from 2000 to 2019.Seventeen articles were 

selected in total. The chosen papers were published from 

2009 to 2019.

Results

Data derivation

In current study was evaluated a perspective on the 

Origin of native Iranian medicinal plants affecting the 

bacteria that cause tooth decay. Details of native Iranian 

medicinal plants affecting the bacteria that cause tooth 

decay and the major results has been shown in the below:

Salvia officinalis:

Minimum inhibitory concentration (MIC) against 

of Streptococcus mutans and Lactobacillusrhamnosus 

were 6.25 , 1.56 μg/ml (6).

Pimpinellaanisum:

MIC against of streptococcusmutans and 

Lactobacillusrhamnosus was 12.5 μg/ml(6).

SaturejaKhuzestanicaJamzad:

MIC Flowers, leaves, stems, roots for streptococcus 

mutans were 750,500,1500,750μg/ml respectively (7).

SaturejaKhuzestanicaJamzad:

MIC of SaturejaKhuzestanicaJamzad against of 

Biofilm Streptococcusmutans≥1500 μg/ml (7). 

Satureja spp.:

For Enterococcusfaecalis, Streptococcussanguis, 

Eikenellacorrodens, Actinomycesviscose were 562.1, 

562.1, 39.0, 562.1 μg/ml respectively (8). 

Saffron:

Alcoholic extract of saffron was more successful in 

eliminating Candidaalbicans and StreptococcusMutans, 

compared to aqueous extract of saffron (P<0.001) (11). 

Pimpinellaanisum:

MIC against of streptococcusmutans, 

Lactobacillusrhamnosus, Actinomycesviscosus were 

6.25, 1.56, and 12.5 μg/ml, respectively (12). 

Menthalongifolia:

MIC against of Streptococcusmutans, 

Lactobacillusrhamnosus, Actinomycesviscosus were 

12.5 ,3.12 , 100μg/ml respectively (12). 

Achilleamillefolium:

MIC against of streptococcus mutans , Lactobacillus 

rhamnosus , Actinomycesviscosus were 50 , 12.5, 50μg/
ml respectively (12). 

Aloevera:

MIC for Streptococcus mutans, Streptococcus 

salivarius, Streptococcus sanguinis, 

Actinomycesviscosus, were 4, 0.5 ,1 , 1 mg/ml, 

respectively (13). 
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Glycyrrhizaglabra:

MIC for Streptococcusmutans, 

Streptococcussalivarius, Streptococcussanguinis, 

Actinomycesviscosus, were 0.5 ,0.25 , 0.125, ,0.25 mg/

ml, respectively(13,14). 

Myrtus:

The widest inhibition zone (IZ) was presented 

in concentration of 2.5% for S.Sanguis,S.Mutans and 

diphteroid and in concentration of 1% for lactobacillus 

.The narrowest IZ was presented in concentration of 5% 

for Lactobacillus (15). 

Teucriumchamaedrys: 

MIC for Streptococcusmutans was 128 mg/ml (16). 

MenthaPiperita:

MenthaPiperita no antibacterial effect on S. 

mutans(17). 

Salvadorapersica L.:

The mean of inhibition zone diameter around the 

discs of miswak tree extract in all concentration was 

significantly less than chlorhexidine 0.2%.(P<0.0001) 
(18). 

QuercusInfectoriaOliv:

In the plate containing the bacterium Streptococcus 

sanguis, a halo with a diameter of 75.4 mm was formed 

around each disc after 24 hours and a halo with a 

diameter of 50.4 mm was formed after 48 hours. In the 

plate containing Streptococcus mutans, the halos were 

90.2 and 62.2 mm in diameter, respectively (19). 

Rosadamascene:

The Minimum inhibitory concentration (MIS) 

values for these bacteria were 5.7, 5.7, 51 and minimum 

bactericidal concentration (MBC) for these bacteria 

were 15, 7.5 and 15, respectively (20). 

TeucriumChamaedrys:

The MIC of T. chamaedrys was obtained 128 and 32 

μg/L against S. mutans and L. rhamnosis, respectively. 

The MBC of T.chamaedrys was obtained 256 and 64 

μg/L against S. mutans and L. rhamnosis, respectively 
(21). 

TrachyspermumAmmi:

The MICs (minimum inhibitory concentration) of 

the essential oil for C. albicans, Aa and S. mutans were 

0.312%, 3.75% and 1.875%, respectively. The inhibitory 

effect of the extracts (especially more polar extracts) 

were weak, comparatively (MICs were between 10 g/L 

to 300 g/L) (22). 

MenthapiperitaandCuminumcyminum:

Antibacterial and in vivo biofilm preventive 
efficacies of all the concentrations of M. piperita 

oil were significantly (p<0.001) higher. The biofilm 
inhibitory properties in planktonic cultures were in M. 

piperita>chlorhexidine>C. cyminum order. In vivo 

experiments conducted on male and female volunteers 

who brushed with essential oil blended toothpastes 

indicated that lower concentrations of the oils, in 

particular the M. piperita oil, were significantly higher 
(p<0.001) (23). 

Camelliasinensis:

The Iranian green and black tea had an antibacterial 

effect on 100 to 400 mg/ml concentrations. The MIC of 

green and black tea was 150 and 50 mg/ml, respectively. 

The mean diameter of inhibition zone were 9.5 mm and 

10.9 mm for methanolic extract of green and black tea, 

respectively (24). 

Discussion 

Tooth decay is one of the most important public 

health challenges worldwide. Due to the high costs and 

the lack of a definitive treatment or preventive solution 
for this problem, research on controlling or controlling 

tooth decay is one of the research priorities in the 

field of public health in different countries (25). On the 

other hand, due to the increasing antibiotic resistance 

in bacteria that cause tooth decay and the side effects 

of chemical compounds effective in controlling and 

treating tooth decay, plant compounds with antibacterial 

properties against tooth decay agents and fewer side 

effects have replaced chemical compounds today. They 

are of special importance. As various researches have 
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been done in this field. The present study was conducted 
to introduce different native plants of Iran that are 

effective on bacterial agents of tooth decay (26).

This article introduces a number of plants that have 

been introduced in different regions of Iran for the 

treatment of tooth decay, which based on the knowledge 

of traditional and ethnobotanical medicine of Iran, we 

believe that they can be used as a drug against tooth 

decay. Knowledge of this science in different Iranian 

ethnic groups has led to the use of herbs, herbal medicines 

effective on the microbial causes of tooth decay.

Among the native plants of Iran that have 

antimicrobial effect against tooth decay agents such 

as Streptococcus mutans, Lactobacillus and have 

been studied, we can mention Salviaofficinalis, 

SaturejaKhuzestanica, Menthalongifolia, Aloevera, 

Pimpinellaanisum, Saffron, Achilleamillefolium, 

Glycyrrhizaglabra, Myrtus, Teucriumchamaedrys , 

Salvadorapersica L, (6, 7, 11-18). The results of studies 

showed that the native medicinal plants of each region are 

effective for controlling and treating tooth decay, which 

is derived from medicinal cultures and experimental 

knowledge of different regions. 

Conclusion

The results of this study showed that native plants of 

Iran have the ability of antibacterial effect due to having 

a wide range of plant metabolites that are thus effective 

in controlling and treating the causes of tooth decay 

bacteria.
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Abstract

Plasma-related technologies are essential in modern industries. Recently, plasma has attracted increased 
attention in the biomedical field. Non-thermal plasma (NTP) is widely used for various therapeutic 
applications in health care. Particularly in dentistry, this paper supplies an essential knowledge of plasma 
and a narrative review of plasma uses in restorative dentistry. There have been efforts to use NTP technology 
in restorative dentistry involving modifications of dental surfaces, adhesion, treatment of dental caries, and 
tooth bleaching. Although various investigations were in the recent stages, the prospective value of NTP 
for dental uses has been occured. To extende the scope of plasma approaches and put suitable research to 
practical use, interdisciplinary research with the participation of dental professionals is recommended. 

Keywords: Non-thermal atmospheric plasma (NTP), Dental caries, Plasma, Sterilization, Tooth Bleaching.

Introduction

Plasma can be defined as a partially ionized gas 
(1). There are three states of matter: solid, liquid, and 

gas. Meghnad Saha, an Indian physicist, estimated that 

more than 99% of the universe is typically composed of 

plasma (2). This state of matter is considered ‘plasma’, 

which represents the fourth state of matter. The term 

plasma origins from Greek and was carefully found by 

Irving Lanmuir, an American chemist and physicist, in 

1928 (3). Modern procedures in plasma science helped to 

the Non-thermal atmospheric plasma (NTP) generation, 

which work under atmospheric conditions and permit 

to painless uses in vivo applications without damaging 

the surrounding tissue. ‘Cold’ refers that the NTP is a 

specific category of plasma that is less than 104°F (40˚ᴄ) 
at the point of use (4). 

Plasma has played a basic role in various industries 

and has enhanced an integral part of our lives. From 

the practical viewpoint of NTP application in the 

clinic, the types of NTP devices currently existent for 

biomedical application, like plasma brushes (3), plasma 

jets (5), plasma pencils (6), and radio-frequency plasma 

needles (7), suggest it is possible to design and develop a 

handheld device proper for clinical use in the promising 

future. Various possible types of plasma jet devices have 

been adequately developed in recent years. One is the 

NTP, which attributes exactly to the plasma jet device 

improved professionally by Jeong and colleagues (8). 

Currently, plasma technology has been widely 

employed for dentistry fields including the restorative 
and cosmetic branches, like surface treatments of 

ceramic (9) and dentin (10), and polymerization of acrylic 

resin (11) and composite resin (3), and tooth bleaching(12). 

Plasma Applications 

The bactericidal effect in Dental Cavities

In dentistry, due to their efficient bactericidal 
effect, NTP can treat dental cavities resulting from 

caries and periodontal pockets, but can equally affect 

the surrounding cells (13). NTP can treat and sterilize 

irregular surfaces; therefore, they are ideally suitable for 

decontaminating dental cavities without drilling. The 

advantage of this novel tissue-saving treatment is that 

the active plasma species it produces can easily reach 

the inside of the cavity. For the sterilization of dental 
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cavities, it is necessary to inactivate two decades (99%) 

of infectious bacteria (14). This implies that treatment 

time with the needle should be about 1.5 min possibly, 

for the deactivation of plaque/caries bacteria (e.g., 

Streptococcus mutans), shorter exposure times would be 

sufficient (15).

Tooth Bleaching

Tooth bleaching is one of the most conservative and 

cost-effective dental treatments to improve or enhance 

a person’s smile and it has come to be one of the most 

popular esthetic dental treatments. There are two types 

of vital tooth bleaching treatments. One is dentist-

supervised night-guard bleaching (home bleaching) and 

another is office bleaching (office bleaching). An active 
ingredient of tooth bleaching material is peroxides; 

mostly hydrogen peroxide for office bleaching and 
carbamide peroxide for home bleaching. 

When NTP was directly exposed to the tooth 

surface, it would combined with the hydrogen peroxide 

and demonstrated a more notable bleaching effect than 

hydrogen peroxide without NTP (12, 16). When NTP is 

applied on the stained tooth surface delivered by the 

gentle air-stream without the existence of peroxide or 

water. Although the NTP alone showed the bleaching 

effect, this effect was less than that by a commercially 

available bleaching product. Since the bleaching effect 

by NTP alone is low, repeated exposure of NTP may be 

effective. The chemical reaction of hydrogen peroxide 

and carbamide peroxide in the tooth bleaching material 

might be accelerated by NTP (17). Also, the NTP was 

proposed for tooth bleaching to increase the reaction of 

hydrogen peroxide in-office bleaching (18). 

Overall, NTP treatment was revealed to remove 

proteins on the teeth surface, thereby contributes to 

improvement in tooth bleaching (18). Hydroxyl radical 

(OH.) is widely known as the essential substance 

responsible for tooth bleaching (19). In previous study, 

they showed that the production of OH. doubled after 

NTP treatment and claimed that this abundant OH. 

caused the enhanced tooth bleaching (15). 

Fiber post-treatment:

In this critical section, we reviewed the concerned 

literature collerated to the uses of plasma technology 

in dentistry. Fiber-reinforced composite (FRC) posts 

are broadly used with the need for esthetic restorations. 

To achieve the so-called monoblock condition, reliable 

adhesion between FRC posts and resin composites is 

essential (20). However, the highly cured and cross-linked 

matrix of FRC posts distracts effective adhesion to resin 

cement or resin composite core materials. To overcome 

this critical problem, silane coupling agents are broadly 

applied on the used surface of FRC posts. There are 

studies of plasm NTP an application to enhance the 

adhesion between FRC posts and resin composites (21). 

Finally, Costa Dantas et al. 2012, evaluated the adhesion 

between an epoxy resin-based FRC post and a resin 

cement (22). 

Ceramic surface treatment (Feldespatic, glass-
ceramic and Zirconia)

Traditionally, glass-ceramics have been treated with 

a saline coupling agent after hydrofluoric acid etching 
for bonding to resin composites. However, the toxicity 

of hydrofluoric acid and the degradation of the siloxane 
bond with time are issues that should be resolved. 

Han, G.-J., et al., 2012, Showed that the application 

of NTP improves ceramic bonding by inducing polar 

carboxyl group on the ceramic surface and as a result 

by increasing the surface hydrophilicity (23). Moreover, 

Cho et al., found that when the feldspathic ceramic 

was treated with tri-ethylene-glycol-dimethacrylate 

(TEGDMA) vapor for 1 min, the Helium NTP ionized 

TEGDMA on feldspathic ceramic and generated the 

oxygen-containing polar groups from TEGDMA that 

increased the hydrophilicity of the treated ceramic 

surface and contributed to adhesion (24). Furthermore, 

Kim, Jae-Hoon, et al, 2014, demonstrated that NTP 

treatment is a feasible way to promote the adhesion of 

resin composites to polycrystalline ceramics (25).

Since polycrystalline ceramics such as alumina 

and zirconia do not have a glass phase, hydrofluoric 
acid etching and saline treatment cannot promote 

the adhesion of resin composites to these ceramics. 

Therefore, several studies have demonstrated that the 

treatment of nonreactive zirconia ceramics with NTP 

increases their bonding with resin cement (26). Moreover, 

Derand et al. reported that the treatment of zirconia 
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and an alumina ceramic with NTP, increased the bond 

strength of resin cement to the ceramics (27). Chatelier 

et, al, suggested carrying out the bonding step and the 

cementation of indirect restorations immediately after 

the NTP treatment to have a zirconia surface with high 

surface energy and an excellent condition for bonding 

with the resin cement (28). 

Polymerization of resin composite restorations:

NTP can also induce polymerization of adhesive and 

resin composite materials; so, the polymers synthesized 

by plasma exposure have demonstrated high cross-

linking and a higher degree of conversion (29). Similarly, 

Chen, Mingsheng, et al. (3), examined the effectiveness 

of the NTP brush for inducing polymerization of one-

step, model self-etch adhesives, without the inclusion 

of photo initiators (such as camphorquinone or ethyl 

4-dimethylaminobenzoate). They concluded that the 

NTP brush could be used to induce polymerization of 

the photo initiator-free model adhesive system under 

clinical settings. Also, the degree of monomer conversion 

of the model adhesive system was significantly greater 
when using the NTP brush than when the same system 

was conventionally light-cured. Besides, the presence 

of water did not have a significant impact on resin 
monomer conversion when using the NTP brush but 

caused a significant decrease in conversion in the photo-
initiated systems. Finally, this device shows promise for 

polymerization of dental composite restorations having 

enhanced properties and performance(3). 

Effect on Composite repair and bonding to 
substructure surfaces 

The standard composite repair technique was used 

after carrying out a bibliographical survey on the subject, 

which indicated that the technique and materials used 

have obtained the best. However, the comparison of the 

results must be done carefully when the studies have 

used different types of composites, as well as surface 

treatment protocols (mechanical and chemical) and 

materials (30). One factor that is critical to the success of 

the repair technique is the age of the restoration. Thus, 

better repair adhesion between the placed restoration 

and the new composite is found in recently placed 

restorations (31). 

Dr. Wang and his colleagues investigated the effect 

of NTP brush treatment on dental composite restoration 

for enhanced interface properties and their experimental 

results showed that NTP treatment can change the dentin 

surface and thus increase the dentin/adhesive interfacial 

attachment (32). However, Valizadeh et, al, 2020, found 

that peripheral dentin treatment with NTP (up to 100 s), 

increased the bond strength at the interface; but, further 

increase in the duration of NTP treatment, (up to 5 

min), decreased the bond strength at the interface (33). 

Achieving acceptable bond strength values for the repair 

composite can be due to the breaking of the polymer chain 

following bombarding by argon energetic particles with 

high molecular weight. As the result of these reactions, 

chemical interactions between free radicals may occur 

on the composite surface and between the functional 

groups. It seems that such chemical interactions between 

the old and new composite surfaces, may explain the 

adequate bond strength between them (34).

Moradi, Aida, et al. 2019, assessed whether NTP 

application by itself has the potential to increase the 

bond strength of self-adhesive composites without using 

adhesives or dentin etching before the application of 

the composite resin (35). Similarly, Huang, Chun, et al, 

2007, found the treatment of dentin surfaces with NTP 

is a promising approach to improve the penetration of 

adhesive and resin bond strength to dentin (36). 

Overall, NTP was demonstrated to affect different 

properties of relevance to dental bonding, such as 

increased dentin surface wettability (37), improved resin 

polymerization (38), and deeper resin penetration(39). 

Conclusion

1- NTP will play important roles in the prevention 

and treatment of dental caries. But, NTP could not 

replace rotary instruments. 

2- The application of NTP improved the surface 

energy, reduced the contact angle, increasing the surface 

wettability, and increased the µTBS of self-adhesive 

resin cement to all types of ceramic.

3- NTP enhanced tooth-whitening method may 

have the potential to be used in clinical applications.
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4- NTP treatment can modify the dentin surface 

and thus increase the dentin/adhesive interfacial 

attachment. 

5- To enlarge the scope of application and to reveal 

mechanisms for the effects of NTP, dental professionals 

should know the basic principles of NTP and have a 

continuing interest in relevant studies. 
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Abstract

Hypokalemiaperiodic paralysis (HPP) is a rare disorder characterized by acute muscle paralysis. Based 
on its etiology, HPP can be classified as primary and secondary types. One of the most common causes of 
secondary HPP is renal tubular acidosis (RTA) which may be also present in thyroid disease. We observed a 
case of a 48-year-old female, with complaints of weakness in both lower extremities for two days. Difficulties 
in walking and weakness in both arms were also present. Patient also experienced nausea, vomiting, and 
diarrhea 4 days before coming to the hospital. She had a history of thyroidectomy in 2009 and in 2019 was 
admitted for similar symptoms. Medication consumed by the patient were Euthyrox 100 mg one time daily 
and KSR 600 mg three times daily. In the last week, Euthyrox was discontinued by the patient due to her 
diarrhea. The patient’s general condition was weak and vital signs were BP 120/80 mmHg, pulse 84 bpm, RR 
18 times per minute and temperature was 36.6°C. Motoric strength was 4/4 in both arms and 3/3 in both legs. 
No pathological neurological reflexes were found during examination. Inverted T wave and prominent U 
wave were seen on electrocardiogram (ECG) results.Laboratory results showed hypokalemia (2.0 mmol/L), 
Blood Gas Analysis: Metabolic Acidosis (pH 7.42, pCO2 32 mmHg, HCO3 20.8 mmol/L, BE -3.7 mmol/L) 
with anion gap of 14.2 meq/L. Urinalysis results were pH 8, urinary anion gap 18.29 mmol/h. Decreased 
thyroid function was also shown in the endocrine laboratory panel FT4 0.57 ng/dl and TSH 32.097 IU/
mL.HPP is a disorder characterized by muscle weakness and may be present in distal type RTA. Clinical 
symptoms of distal type RTA are hypokalemia, hyperchloremic metabolic acidosis, urinary pH <5.5. Distal 
type RTA can be caused by endocrine disorder i.e., hypothyroidism. Observation of patient condition and 
laboratory results lead to the conclusion that the patient is diagnosed with hypokalemic periodic paralysis 
and renal tubular acidosis based on hypokalemia, metabolic acidosis with normal anion gap, and alkaline 
urine with positive urinary anion gap.

Keywords: Hypokalemia Periodic Paralisis, Renal Tubular Acidosis, Hypothyroidism. 
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Introduction

Hypokalemia periodic paralysis is an autosomal 

dominant genetic disease characterized by sporadic 

muscle weakness that can cause respiratory muscle 

failure and can lead to death, however it is also marked 

by a decrease in the value of blood potassium (<3.5 

mmol/L)1,2. The prevalence of periodic paralysis 

hypokalemia is 1:100,000. Hypokalemia periodic 

paralysis can be caused by primary causes, namely 

autosomal dominant and secondary dominant genetics 

such as excessive use of diuretic drugs, gastroenteritis, 

tubular renal acidosis, hyperaldosterone, Barter 

syndrome and hyperthyroidism.Hypokalemia periodic 

paralysis can often occur in hyperthyroidism and rarely 

occurs in cases of hypothyroidism3. Renal tubular 

acidosis(RTA) is a metabolic acidosis caused by failure 

of the kidneys (renal tubules) to excrete acid (H ions), 

disturbances in bicarbonate reabsorption, or both.RTA 

can be induced by primary causes due to gene mutation 

DOI Number: 10.37506/ijfmt.v15i3.15832
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or secondary causes(acquired).RTA is divided into 3 

types: distal, proximal and hyperkalemic4,5. 

Case Report

A female patient, 48 years old, came with 

complaints that both of her lower extremities felt weak 

since the last 2 days. The patient also complained that 

it was difficult to walk and that her arms also felt weak. 
Four days before admission to the hospital, the patient 

experienced nausea, vomiting and diarrhea. According 

to past medical history, in 2009 the patient received 

thyroidectomy and in 2019 the patient was admittedwith 

complaints of weakness in both lower extremities.

Patient consumedEuthyrox 1×100mg and KSR 3×1,then 

stopped consuming Euthyrox 1 week after experiencing 

diarrhea.Physical examination showed that the general 

condition of the patient was weak, BP 120/80mmHg, 

pulse 84×/m, respiratory rate 18×/m, temperature 

36.6°C, motor strength in the upper arm 4/4 and in both 

legs 3/3. Laboratory test results are shown in Table 1. 

Table 1. Laboratory Test Results

Case Results Reference Range

Clinical Chemistry

K (mmol/L) 2.0 3.5-5.1

Na (mmol/L) 141 135-145

Cl (mmol/L) 106 98-105

BUN(mg/dL) 13 7-18

Alb(g/dL) 3.7 3.4-5.0

AST (U/L) 10 15-37

ALT (U/L) 41 12-78

Blood Gas Analysis

pH 7.42 7.35-7.45

pCO2 (mmHg) 32 35-45

HCO3(mmol/L) 20.8 22.0-26.0

BaseExcess (mmol/L) -3.7 -2-2.0

Anion Gap (mEq/L) 14.2 8-16

Immunology Analysis

FT4 0.57 0.89-176

TSH 32.097

2-12: 0.64-6.27

12-18:0.51-4.94

>18: 0.55-4.78

HbsAg Non-Reactive Non-Reactive

Urinalysis

pH 8.0

Potassium (mmol/24jam) 33.79 35-80

Natrium (mmol/24jam) 151.9 30-300

Chloride (mmol/24jam) 167.4 85-170

Phosphate (mgh/24jam) 314.65 300-1000

Calcium (mg/24jam) 141,05 50-400

Coagulation Test

PPT (s) 9.0 9-12

APTT (s) 21.8 24.9

EKG
T waveinversionand 

prominentU wave
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Table 2. Hematology Results

Case Results Reference Range

Hematology

WBC (×103/µL) 16.11 4.1-11.0

% Neu 67.7 47-80

% Lym 25.3 13-40

% Mono 5.2 2.0-11.4

% Eos 1.4 0.6-5.4

% Baso 0.4 0.3-1.4

RBC×106/µL 4.42 3.69-5.46

Hb (g/dL) 9.8 13.3-16.6

Hct (%) 28.4 41.3-52.1

MCV (fL) 64.3 86.7-102.3

MCH (pg) 22.2 27.1-32.4

MCHC (g/dL) 34.5 29.7-33.1

Platelet 489 150-450

 

Figure 1. Electrocardiogram: T Wave Inversion and Prominent U Wave. 
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Discussion

Hypokalemia is defined as a low plasma potassium 
concentration (<3.5 mmol/L) and is also a common 

electrolyte disorder.Plasma potassium concentration 

<2.5 mmol/L can cause symptoms such as paralysis of 

the extremities also the respiratory and cardiac muscles6.

Hypokalemia can occur due to deficiency of potassium 
or displacement of potassium into cells which can cause 

weakness in both localized and general muscles and can 

last from several hours to several days3,7. 

Signs of hypokalemia in electrocardiogram results 

can be seen as ST depression, decreased T waves and 

the presence of U waves.Renal tubular acidosis (RTA) 

is caused by failure of the renal tubules to reabsorb 

bicarbonate or excrete H ions. RTA is accompanied by 

hyperchloremia and a normal plasma anion gap4,8. RTA 

is divided into three groups (1) type 1 or distal RTA is 

characterized by failure of distal renal tubules to acidify 

urine, (2) type 2 or proximal RTA is characterized 

by failure in bicarbonate filtration, (3) type 4 or a 
combination of proximal and distal RTA is characterized 

by acid-base disorders due to aldosterone deficiency 
or resistance.Distal RTA is the most common type of 

RTA5,8.

HPP can be found in distal RTA. Clinical symptoms 

of distal RTA consist of hypokalemia, hyperchloremic 

metabolic acidosis, inability to acidify urine (pH> 5.5), 

nephrocalcinosis and nephrolithiasis.Type 1 RTA or 

distal RTA can be caused by autoimmune diseases, drugs 

or can also be caused by infection. One of the endocrine 

diseases that can cause RTA is hypothyroidism9.

In distal RTA cases, intercalated cells in the 

collecting duct fails to reabsorb HCO3-, causing urine to 

become alkaline. Defect in the collectivus duct leads to 

the reduction ofNAE which is followed by reduction of 

NH4 +. Excretion of titrated acid and removal of HCO3- 

decreases the serum concentration of HCO3- which 

results in a condition of hyperchloremic metabolic 

acidosis10. According to thepatient’s clinical symptoms, 

the patient suffered from distal RTA. This is because 

the patient had metabolic acidosis with normal anion 

gap (hyperchloremic metabolic acidosis), positive urine 

anion gap and alkaline urine.

There are 3 mechanisms associated withhypothyroid 

and distal renal tubular: (1) defects in the H+ATPase 

pump in the collecting tubules, both cortical and 

medulla, (2) reduced cortical sodium reabsorption, and 

(3) increased membrane permeability which causes 

diffusion of the H or bicarbonate ions11.In this patient’s 

case, there was an increase in TSH, a decrease in FT4 

and recurrent hypokalemia. 

Conclusion

Clinical symptoms of patient consisted of weakness 

in all four extremities along with laboratory test results 

that show hypokalemia, normal metabolic acidosis, 

positive urine anions and alkaline urine. The patient was 

diagnosed with HPP and RTA. In addition, the patient 

suffered from Hypothyroidism which was characterized 

by the increase of TSH and decrease of FT4 levels. 
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Abstract 

Low birth weight is classified as one of the children’s health problems in Indonesia. Theauthorsconducted a 
study to analyze the environmental factors associated with Indonesia’s low birth weight. Thestudy conducted 
an ecological analysis using secondary data from the Ministry of Health of the Republic of Indonesia report in 
2018. The study takes all provinces in Indonesia as samples.Besidesthe proportion of low birth weight, there 
were 3 other variables analyzed, the proportion of hypertension in pregnancy, the proportion of birth canal 
bleeding, and the proportion of amniotic fluid discharge. Data were analyzed using cross-tabulation.The 
results show that all three variables tend to affect the proportion of low birth weight and the previous studies.
The study concluded that the three independent variables analyzed tend to correlate with the proportion of 
low birth weight in Indonesia. 

Keywords: low birth weight, hypertension in pregnancy,birth canal bleeding, discharge of amniotic fluid, 
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Background 

Low Birth Weight is defined by the World Health 
Organization (WHO) as weight at birth less than 2500 

grams (5.5 lb.). Low birth weightis a significant public 
health problem globally and is associated with its range 

of short- and long-term consequences(1).More common 

in developing than developed country(2).Across the 

world, neonatal mortality is 20 times more likely for low 

birth weight babies thannewborn babies (>2500 grams).

The incidence of low birth weight is 16% worldwide, 

and Asia accounts for 75% worldwide(3). 

Thepercentage of low birth weight in Indonesia itself 

based on the 2018 Basic Health Research Report from 

2013 to 2018 is 6.2%. Several provinces are above this 

value, including Central Sulawesi province (8.9%),North 

Maluku province (8.7%), andGorontalo province(8.6%).

Meanwhile, some provinces that are below this value are 

Jambi province (2.6%), North Sumatera province (4.2%) 

andWestSumatera province (4.6%)(4).

Low birth weight is associated with a more than 

70% infant mortality rate(5). Apart from mortality rate, 

low birth weight is also closely associatedwith fetal 

and neonatal morbidity, inhibited growth and cognitive 

development, and chronic diseases later in life. Birth 

weight should preferably be measured within the first 
hour of life for live births before significant postnatal 
weight loss has occurred. The shorter the gestation, 

the smaller the baby and the higher the risk of death, 

morbidity, and disability. It has been shown that the 

mortality rate can vary 100-fold across the spectrum 

of birth weight and rises continuously with decreasing 

weight(2).

DOI Number: 10.37506/ijfmt.v15i3.15833
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Neonates with low birth weight may be grossly 

handicapped at birth under their weight—the condition 

associated with the relative immaturity of vital organs 

and decreased immunological responsein some cases. 

Intrauterine growth restriction and preterm birth are 

often associated with low birth weight. The situation 

increases neonatal complications, including respiratory 

distress syndrome (RDS), necrotizing enterocolitis, 

cerebral palsy, early neonatal, and infant mortality(5).

Premature birth is one of the most common factors 

causing low birth weight, but many other factors have 

contributed to the increase of Indonesia’s low birth 

weight. Environmental factors include the mother’s 

education and knowledge, as well as socioeconomic 

status(6)(7)(8). Mother-related factors such as mother’s 

age at pregnancy(9), excessive weight gain during 

pregnancy(10), hypertension in pregnancy(11), birth 

canal bleeding(12), discharge of amniotic fluid(13), 

smoking(14),and alcohol consumption during 

pregnancy(15), adherence to antenatal care (ANC), the 

regularity of iron tablets consumption, the distance 

between pregnancies and history of previous abortion. 

The baby’s factors include multiple pregnancies, 

congenital diseases, and gender and race(6).

By understanding and knowing the factors related 

to low birth weight, we hoped that it could minimize 

the factors that can affect Indonesia’s low birth weight. 

Research studies in Indonesia as a developing country 

always focus on environmental factors. The study’s 

results are essential for health policymakers to the 

provincial and national levels to increase attention to 

Indonesia’s low birth weight causes. The result help 

design appropriate interventions to prevent perinatal 

problems associated with LBW and help accelerate 

the Millennium Development Goal 4. Based onthis 

background, the authors researched the ecological 

factors related to Indonesia’s low birth weight. 

Materials and Methods 

The authors designed the study using an ecological 

analysis approach. Ecological studies focus on 

comparisons between groups, not individuals. The data 

analyzed is aggregate data at a certain group or level, 

which in this study is the provincial level. Variables in 

ecological analysis can be in aggregate measurement, 

environmental measurement, or global measurement(16).

The study uses secondary data from the 2018 

Indonesia Basic Health Survey. The reportwasissued 

officially by the Indonesian Ministry of Health of the 
Republic of Indonesia. The reportcan be downloaded on 

the pagehttps://www.kemkes.go.id/. The unit of analysis 

in this study is the province. A total of 34 provinces in 

Indonesia were used in the analysis of this study. 

Table 1. Sources of ecological analysis data on 
factors associated with the low birth weight with 
disorders/complications experienced by mothers 

during pregnancy in Indonesia, 2018

Source Variables Note

The 2018 
Indonesia 

Basic 
Health 
Survey

The 
Proportionof 
Low Birth 

Weight

The proportion that 
describes babies born 

weighing less than 
2500 grams

The 
Proportionof 
Hypertension 
in Pregnancy

The proportion of 
pregnant women 

whose blood pressure 
was greater than 

or equal to 140/90 
mmHg when 

measured

The Proportion 
of Birth Canal 

Bleeding

The proportion of 
bleeding from the 

birth canal before the 
time of delivery

The Proportion 
of Discharge of 
Amniotic Fluid

The proportion 
of rupture of the 

amniotic sac before 
the time of delivery

The dependent variable in this study was the 

proportion of low birth weight. Apart from the proportion 

of low birth weight as the dependent variable, there 

were 3 independent variables analyzed in this study, 

namely the proportion of hypertension in pregnancy, the 

proportion of birth canal bleeding, and the proportion of 

discharge of amniotic fluid.
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Data were analysed bivariate by using cross-tabulation to see the trend. The entire analysis process utilizes SPSS 

22 software. 

Ethical Approval

The study was conducted by utilizing secondary data from published reports. For this reason, ethical clearance 

is not required in the implementation of this study. 

Results and Discussion 

Table 2. Descriptive statistic all variables

Statistics
The Proportionof Low 

Birth Weight

The Proportion of 
Hypertension in 

Pregnancy

The Proportion 
of Birth Canal 

Bleeding

The Proportion 
of Discharge of 
Amniotic Fluid

N 34 34 34 34

Mean 6.2441 3.1324 2.3235 2.3912

Median 6.1000 3.0500 2.2000 2.4000

Mode 5.80a 2.90 2.10a 1.60

Std. Deviation 1.32692 0.99688 0.74389 1.14558

Variance 1.761 0.994 0.553 1.312

Range 6.30 4.50 3.40 4.90

Minimum 2.60 0.70 1.00 0.40

Maximum 8.90 5.20 4.40 5.30

Source: The 2018 Indonesia Basic Health Survey 

Table 2 shows the descriptive statistics of the four variables analyzed in this study. The highest proportion of low 

birth weight was Central Sulawesi province (8.9%), while the lowest proportion was Jambi province (2.6%). Another 

variable that has the lowest variation in values   is the proportion of birth canal bleeding. 

Table 3. Cross-tabulation of the proportion of low birth weight and the proportion of hypertension in 
pregnancy in 2018

The Proportion of Hypertension 
in Pregnancy

The Proportion of Low Birth Weight

Low
(2.60-5.80)

Middle
(5.81-6.53)

High
(6.54-8.90)

N % N % N %

Low(0.70-2.70) 9 75.0 2 18.2 1 35.3

Middle (88.50-93.19) 2 16.7 5 45.5 4 32.4

High(2.71-3.63) 1 8.3 4 36.4 6 32.4

Total 12 100 11 100 11 100
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Source: The 2018 Indonesia Basic Health Survey 

Table3 shows the cross-tabulation results of 

the proportion of low birth weight and hypertension 

proportion in pregnancy. Table 3 shows the proportion of 

hypertension in pregnancy in the low category has a high 

percentage (75%) of the proportion of low birth weightin 

the low category.The proportion of hypertension in 

pregnancy in the low category has a smaller percentage 

(9.1%) of the proportionof low birth weight in the high 

category.

Table 4 shows the cross-tabulation results of the 

proportion of low birth weight and the proportion of 

birth canal bleeding. In table 4, based on the proportion 

of birth canal bleeding in the high category has a high 

percentage (54.5%) of the proportion of low birth weight 

for a high category. The percentage of the proportion 

of birth canal bleeding in the low category has a lower 

percentage (27.3%) than the proportion of low birth 

weight for the high category (32.4%). 

Table4. Cross-tabulation of the proportion of low birth weight and the proportion of birth canal bleeding in 
2018

The Proportion of Birth Canal 
Bleeding

The Proportion of Low Birth Weight

Low
(2.60-5.80)

Middle
(5.81-6.53)

High
(6.54-8.90)

N % N % N %

Low(1.00-2.06) 3 25.0 5 45.5 3 27.3

Middle(2.07-2.50) 7 58.3 4 36.4 2 18.2

High(2.51-4.40) 2 16.7 2 18.2 6 29.4

Total 12 100 11 100 11 100

Source: The 2018 Indonesia Basic Health Survey 

Table 5 shows the cross-tabulation results of the 

proportion of low birth weight and the proportion of 

discharge of amniotic fluid. Table 5 indicates based on 
the proportion of discharge of amniotic fluid in the low 
category has a high percentage (50.0%) of the proportion 

of low birth weight in the low category. The proportion 

of amniotic fluid discharge in the low category has a low 
percentage (9.1%) of the proportion of low birth weight 

for the high category.
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Table5. Cross-tabulation of the proportion of low birth weight and the proportion of discharge of amniotic 
fluid in 2018

The Proportion of Discharge of 
Amniotic Fluid

The Proportion of Low Birth Weight

Low
(2.60-5.80)

Middle
(5.81-6.53)

High
(6.54-8.90)

N % N % N %

Low(0.40-1.60) 6 50.0 5 45.5 1 9.1

Middle(1.61-2.73) 3 25.0 2 18.2 6 54.5

High(2.74-5.30) 3 25.0 4 36.4 4 36.4

Total 12 100 11 100 11 100

Source: The 2018 Indonesia Basic Health Survey 

In Table 2, low birth weight as the dependent 

variable has a range of 6.30, with a minimum value 

of 2.60 and amaximum valueof 8.90. The independent 

variable with the highest range is the proportion of 

amniotic fluid discharge, namely 4.90. The proportion 
of amniotic fluid dischargehasa minimum value of 0.40 
and a maximum value of 5.30.

The results of the analysis shown in table 3 are in 

line with several previous studies which have informed 

the effect of hypertension in pregnancy and low birth 

weight(17). Hypertension in pregnancy increases the 

incidence of low birth weight by 3.89 times compared 

to pregnant women whose blood pressure is normal or 

normotensive. Even though prevention of hypertension 

in pregnancies is difficult, early detection of women 
at high risk of developing hypertension in pregnancy 

can be accompanied by intensive antenatal care and 

management could prevent this burden oflow birth 
weight(18).

Based on the analysis of table 4, it is in line with 

several previous studies which showed that there was 

an effect of birth canal bleeding with low birth weight. 

Birth canal bleeding causes an accelerated termination of 

the baby, so it is one of the common causes of low birth 

weight. Therefore, all pregnant women who experience 

birth canal bleeding heavier than spots are recommended 

to stay in the hospital until the bleeding has stopped. 

Such pregnancies are encouraged to receive further care 

to monitor the subsequent fetus growth(12)(19).

Similar to the results of the analysis of the previous 

tables, the analysis results in table 5 are also in line with 

several previous studies that showed an effect between 

the discharge of amniotic fluid and low birth weight. 
One of them is in the risk factor study of low birth 

weight carried out in Qom, Iran, premature discharge of 

amniotic fluids was the most frequent risk factor for low 
birth weight(5)(13).Low birth weight babies have a higher 

risk of developing Respiratory Distress Syndrome, 

sepsis, tachypnea, and other neonatal complications(20). 

Conclusion 

From the research above, the study concluded that 

the three variables analyzed tend to have a relationship 

with the proportion of low birth weight in Indonesia. 

The three variables are the proportion of hypertension 

in pregnancy, the proportion of birth canal bleeding, and 
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the proportion ofamniotic fluid discharge. 
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Abstract

Burn injury is one of the most common cause of unnatural deaths worldwide. While survival after occurrence 
of burn injury has drastically increased in past decades especially in developed countries like India, burn 
injury continues to be a common cause of unnatural deaths. Though both males and females may be victims 
of burn, females are more susceptible as they are more involved in household activities .Often the manner 
of burn is closed in mystery and unreliable statements. The reason behind this action may be domestic, 
personal, occupational or social tragedy and more recently dowry deaths. Burns in married female where 
death of female occurs below 30 years and within seven years of her marriage. Such death cases are to 
be investigated by Magistrate under CrPC 176 and other female burn and male burn deaths are routinely 
investigated by police as per section 174 CrPC.

Key Words-Burn, Dowry, Unnatural, Married, Household, Female, CrPC. 

Introduction 

Burn deaths have remarkable medico-legal 

significance as it can be considered as most common 
cause of unnatural deaths in our country. Death due to 

burns among married woman reflects the prevailing 
social setup and mental health status of a region. A swift 

increase in unnatural deaths especially in the initial 

period of married life was observed in our society in last 

few years which is a dark spot on the upright tradition of 

our society. In India within seven years of married female 

burn deaths are linked with Dowry death, where a young 

married woman attempt or commits suicide in consequent 

to their being subjected to harassment by their husband 

or in-laws or his relative or cruelty constitute the offence 

of Dowry death. A monstrous social evil is widely 

prevailing in society in spite of most of the awareness 

programme and this is due to inadequate implementation 

and administration of legal system [1]. A burning topic in 

India is the burn deaths of young females. Such a way 

ending life is peculiarly common in our country. Many 

newly married females who are young die from injuries 

caused by burns. The most common explanations are 

usually given in the inquest reports are: the person 

caught fire (a) while doing cooking (b) after an oil burst 
in a stove or (c) when a lamp fell on the person at night 

or enquiry done with relatives or neighbour, the above 

explanations are said to be not true. Suicidal burning is 

relatively common among Indian woman, mostly due to 

domestic worries or the problem of Dowry. In suicide, 

the circumstances are usually evident and perhaps the 

most frequently used method of doing this is to soak the 
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clothes in kerosene or petroleum products and then to 

set them on fire .Homicidal burning or scalding is rare, 
but cases were recorded where fire, hot metal, corrosive 
substances and boiling water have been used with intent 

of killing. Among grown up females burns are caused on 

the pudenda linking to adultery punishment. Deliberate 

scalding by hot fluids, burns caused using cigarettes and 
burning of the buttocks and other areas using hot plates 

and radiator bars are sickening examples of this form 

of child abuse. Bodies may be burnt after death to hide 

homicide injuries.

Materials and Methodology

The present study was carried out in the Department 

of Forensic Medicine and Toxicology, Rajendra Institute 

of Medical Sciences, Ranchi, Jharkhand for a period of 

one year from January 2018 to December 2018. The 

materials for the present study were dead body brought 

for medico-legal autopsy from various police stations 

of Ranchi district at the F.M.T. Department of R.I.M.S. 

Ranchi. 

Observations and Results

During this study period 3440 cases were brought 

for medico-legal autopsies out of which 296 deaths were 

due to burn. Out of the 296 cases, incidence of female 

deaths accounted to 178 i.e. 60%. The observations on 

various aspects were recorded and are being presented 

here in form of various tables. 

1) Age wise distribution- 

No Age group (years) Number of deaths Percentage

1 18-22 60 33.7

2 23-25 45 25.2

3 26-30 35 19.7

4 31-40 30 16.9

5 >40 8 4.5

Total 178 100

2) Marital Status- 

No Marital Status Number of cases Percentage

1 Married 140 78.7

2 Unmarried 38 21.3

Total 178 100

3) Regional distribution-

Urban Rural

55 123
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4) Socioeconomic Status- 

No Status Cases Percentage

1 Lower 110 61.8

2 Middle 40 22.5

3 Upper 28 15.7

Total 178 100

5) Occupation wise distribution- 

No Occupation Number of cases Percentage

1 Housewife 105 59

2 Labours 55 31

3 Students 10 5.6

4 Government employee 8 4.4

Total 178 100

6) Manner wise distribution – 

No Manner Number of cases Percentage

1 Accidental 152 85.3

2 Suicidal 16 9.0

3 Homicidal 10 5.7

Total 178 100

 

7) Cause of death- 

No Cause Number of deaths Percentage

1 Hypovolemic shock 20 11.3

2 Neurogenic shock 13 7.3

3 Septicaemia 145 81.4

Total 178 100
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Discussion

(1) Age wise distribution- Age is one of the 

important factor. Maximum no. of deaths 60 occurred 

during the study of 1 year in the age group 18-22 yrs 

and second highest deaths occurred in age group of 

23-25 years i.e 45.In age group 26-30 yrs 35 cases. As 

people from 18-30 yrs age group are exposedto high 

risk, because this is the age group which is involved in 

cooking purpose. Dowry deaths are also common in this 

age group. Mabrouk AR et al observed that majority of 

deaths +(46%) occurred in the21-30yrs of age group[2]. 

Naik et al in a study on trends of burn deaths, it was 

found that most of the victims were between 11-40 yrs 

with peak at 21-30 yrs (47.1%) [3]. So the present study 

is in accordance with the above studies. 

2) Marriage wise distribution of death due to burns 

revealed that the maximum number of female burn 

victims were married (78.7%) followed by unmarried 

(21.3%). This clearly shows the magnitude of young 

married females being the victims. The married 

outnumbered unmarried ones in burn deaths, which is 

also consistent with the study of Naik et al Mabrouk 

AR et al. It is also consistent with the study Dr. H.M. 

Mangal, Dr. Akhilesh Pathak and Dr. J.S. Rathod[4].

3) Occupation-wise distribution of cases- It showed 

that maximum cases (59%) belong to housewives in my 

study. In the studies conducted by Gupta RK, Shrivastav 

AK [5] and Dalbir singh et al[6] similar observations 

were reported that burn incidents were more common 

in housewives.

4) Regional and Socioeconomic wise distribution 

-In our study maximum cases of female fatal burns 

were from rural area than urban area and from lower 

socioeconomic classes. Similar observations were made 

by Mabrouk AR et al and Sharma et al[7].

5) Manner wise distribution of burn cases revealed 

that among total burn deaths the maximum cases were 

accidental(85.3%) followed by suicidal(9%).Homicidal 

burn cases were least(5.6%).In the studies conducted 

by A.K. Srivastav and P. Arora[8], Ambade VN et al[9], 

Dr.N.P. Zanjad and Dr. H.V. Godbole[10] found that the 

majority of deaths were accidental followed by suicidal 

and homicidal.

6) Cause of death-The findings of the present series 
noting the sepsis as the most important factor for the 

cause of death. In the present study out of 178 cases 

maximum deaths i.e. 81.4% were due to septicemic 

shock and minimum i.e. 7.3% were due to neurogenic 

shock. This is because most of the victims of burn 

who survived the initial 24 hrs after injury, succumbs 

to infection of the burnt area and its complications. 

Burns cause devitalization of tissue leaving extensive 

raw areas, which usually remain moist due to outflow 
of serous exudate. The exposed moist area along with 

the dead and devitalized tissue provides the optimum 

environment favouring colonization and proliferation of 

numerous micro-organisms, which is further enhanced by 

the depression of the immune response. All these factors 

contribute towards sepsis in a burn victim. Tripathi 

CB et al[11] found 30.92% deaths due to septicemia 

while Kumar et al[12] found that 53% cases died due to 

septicemia, so the present study is in accordance with 

above studies. 

Conclusion

Accidental burns are mostly preventable by adequate 

safety measures and safety education. “Bride Burning” 

is a social evil unmatched in its cruelty and cynicism 

in today’s civilized society. Any discussion on its 

must take into account the sociocultural and economic 

ramifications underlying this scourge. Legal measures 
however harsh or deterrent cannot suffice to combat this 
scourge due to complete dependence of the woman on 

her husband and in-laws.

Following measures are recommended:

Social and Economic-

1] Safety education to combat domestic and 

industrial burns.

2] Public and professionals should be made realize 

the magnitude and gravity of the problem.

3] Discouraging dowry demands and offers.

4] Promoting education among woman to make 
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them economically free and independent.

5] Social acceptance and security measures for 

the single woman who is deserted or left by the dowry 

seekers.

6] To strive for a social transformation so that both 

girls and boys chose their life partners.

Legal-

1] More stringent law for possession and inflammable 
materials to prevent accidents.

2] Special legal aid cells for the victims.

3] Special courts to try the cases.

4] Inquest by a Magistrate in all cases of young 

female burn death and strict adherence to existing laws 

in this regards.

5] Visit to the scene of crime should be made 

compulsory by autopsy surgeon along with the expert 

in forensic science with a well equipped team for proper 

and prompt investigation with modern techniques.
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Abtract

Perinatal mortality is the death of a baby born at 28 weeks of gestation until less than 7 days after 
birth. Perinatal mortality is used to attribute causes of infant death to obstetric events such as stillbirth and 
infant mortality in the first week of life. The purpose of this study was to describe the causes, periods, and 
risk factors that influence perinatal mortality . The design of this study is the Sequential Explanatory Mixed 
Methods , Research Quantitative designed with analytical methods conducted cross-sectiona l. Sampling was 
done by total sampling. 396 research sample data. The subjects in this study were parents, health workers 
who were involved and understood about the causes of perinatal death and the person in charge of recording 
and reporting perinatal deaths in health care facilities  60.6% of the fatalities that occurred were preventable 
deaths. Perinatal deaths that often occur are still births and early neonatal. At 2-21% perinatal deaths, it 
is carried out by non-health workers. The risk factors that affect perinatal mortality areare birth spacing 
(p = 0.04 ) and comorbidities (p = 0.019). 
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Introduction 

Perinatal mortality is used as an indicator of health 

quality during the antenatal and intranatal period.1 
Perinatal mortality is the death of a baby born at 28 

weeks of gestation until less than 7 days after birth.2 

Perinatal mortality is used to attribute causes of infant 

death to obstetric events such as stillbirth and infant 

mortality in the first week of life. Perinatal mortality is 
an important indicator of maternal care and maternal 
health and nutrition during pregnancy. 3 The World 

Health Organization (WHO) states that 4.5 million 

infant deaths occur each year and 75% of infant deaths 
occur in the first week of life (early neonatal), and 25% 
-45% occur within 24 hours after birth . 4

According to the Indonesian Demographic and 
Health Survey (IDHS) in 2012 mortality perinatal in 
Indonesia amounted to 118 stillbirths and 268 deaths 
Neonatal al premature, thus generating the perinatal 
mortality rate in Indonesia was 26 deaths per 1000 
birth . In West Java Province, the perinatal mortality rate 
is 24 per 1000 births. 5 The number of perinatal deaths 
was 2,563 cases, in which the number of stillbirths was 
1,055 cases while the number of early neonatal deaths 
was 1,508 cases . 6

Several studies state that most of the factors 

of preventable perinatal mortality include factors 

DOI Number: 10.37506/ijfmt.v15i3.15835
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of health personnel, patient factors, transportation 
/ referral factors and administrative factors . Patient 

factors are more influenced by maternal conditions 
such as maternal characteristics including age, parity, 
pregnancy distance, comorbidities and infant factors 
such as congenital disorders that have been carried since 

pregnancy. The officer factor is more influenced by the 
competence of health workers. Administrative factors 
influenced more by the availability of blood , equipment 
and medicine  in referral health care facilities, while the 
transportation factor / reference, mileage, travel time to a 
referral, funding, geographical and residential areas will 
be a resistance factor in the referral process. 7 The aim of 

this study was to describe the causes, periods and risk 
factors that influence perinatal mortality.

Method

The design of this study used a Sequential 

Explanatory Mixed Methods design , where data 
collection and quantitative analysis were carried out in 

the first stage followed by data collection and qualitative 
data analysis in the second stage to strengthen the 

results of quantitative research. Sequential Explanatory 

Mixed Methods research is used to deepen or 
strengthen the meaning of the results of quantitative 

research.  Quantitative research is designed with 
analytical methods carried out in cross-sectional .

Sampling was done by total sampling. 580 research 
sample data. Subjects in this study were elderly, health 
workers involved and understand the cause of perinatal 
mortality and responsible for recording and reporting 
perinatal death facility p elaya nan k poor living 

conditions Health. The object of research in this study 
is the recapitulation data of perinatal mortality and 
the Maternal Perinatal Audit (AMP) document at the 
Health Office of Karawang, Garut, Indramayu Regency 
and Tasikmalaya City.

The target population of the quantitative 
study were perinatal mortality recapitulation data 
and AMP documents. The qualitative research target 
population was the elderly and health workers associated 
with perinatal mortality and who understood the causes 
of perinatal death and officers for recording and reporting 
perinatal deaths.

The population reached by quantitative 
research is all perinatal mortality recapitulation 
data and AMP documents at the West Java Health 

Office 2015 . The population reached by qualitative 
research is the elderly , related health workers who 
understand the causes of perinatal death as well as 
recording and reporting officers in health care facilities 
and the Health Office .

The research variables studied were perinatal 
mortality, perinatal death period, birth attendant, age, 
parity, birth spacing, comorbidities and antenatal care.

Results and Discussion

Based on table 1, it can be seen that from the 
majority of cases of perinatal mortality that occurred 
in Karawang , Garut, Indramayu, and Tasikmalaya 
districts, it can be prevented rather than perinatal deaths 
that cannot be prevented.

Table 1 Frequency Distribution of Causes of Perinatal Death

Perinatal Death

Karawang 
Regency

Garut Regency  
Indramayu 

Regency
Tasikmalaya City

N % N % N % N %

Cannot be Prevented 12 10.2 17 21.8 34 11.5 15 17.0

Can be prevented 106 89.8 61 78.2 262 88.5 73 83.0

Total 118 100 78 100 296 100 88 100
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The cause of perinatal mortality are categorized 
there are two causes of death that can be prevented and 
that no cause of death could be prevented . Based on the 
review of OVP / RMP documents, it is concluded that 
most of the perinatal deaths that occur in West Java can 
be prevented. This result is in line with several studies 
which stated that approximately 97% of perinatal deaths 
could be prevented. 8-11

Pregnancy complication contribute two thirds of 
maternal perinatal mortality. The main causes of stillbirths 
are pre-eclampsia, eclampsia and obstructed labor. 
Preterm birth is also an important risk factor associated 
with perinatal mortality. P ersalinan jammed with or 
without uterine rupture accounts for about a third of 
perinatal deaths. 12-14

Meanwhile, cases that cannot be prevented are 
caused by congenital abnormalities such as heart and 

blood disorders as well as mothers with comorbidities 

where early detection and treatment have been carried 

out early in pregnancy, but death still occurs. The 
WHO report states that there are three main causes 
of death in perinatal directly, namely complications 
of premature birth such as LBW, intrapartum conditions 
such as asphyxia and a small part is infection. 15 Several 

studies have suggested that most perinatal deaths are 
preventable. The factors that can be prevented consist of 
patient factors, health personnel factors, health facilities 
availability factors and referral factors. health worker 

factor is the biggest factor in reducing preventable 
perinatal mortality . 16

Table 2 Frequency Distribution of the Perinatal Mortality Period

Period of 
Death

Karawang Regency Garut Regency Indramayu Regency Tasikmalaya City

N % N % N % N %

Born Dead 
( Still Birth ) 48 40.7 40 50.2 148 50 30 34.1

Early Neonatal 70 59.3 38 49.8 148 50 58 65.9

Total 118 100 78 100 296 100 88 100

According to the table 2 is seen that in Karawang 
and Tasikmalaya majority of perinatal mortality are in 
the early neonatal period were respectively 59.3% and 
63.9% , while the District of arrowroot the majority are 
in the period of Still birth (50.2%). For Indramayu 
Regency, the distribution of respondents was the same 
between stillbirth and early neonatal periods.

The period of perinatal mortality is divided into 
two, namely stillbirth and early neonatal death. Most of 
the early neonatal deaths occurred in the first 24 hours, 

which indicates that the fetus has been in a critical 

condition since it was still in the womb. This situation 
can be caused by prolonged labor and delivery assistance 
that is not clean and safe. 17-18

In some situations, lack of blood flow can result in  
stillbirths of the fetus. Infection the fetus can damage 

vital organs that result in death or anomaly that caused 

the death of the fetus / unborn child. Perinatal mortality 

due to early neonatal mortality occurs mostly within 

the first two hours of birth . This happens because most of 
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the neonates have suffered from asphyxia in the womb. 
Fetal asphyxia occurs due to obstructed / prolonged labor. 
Based on the report, WHO also mentions several causes 

of stillbirth, including complications during childbirth, 
post-term pregnancy, maternal health problems such 
as hypertension, obesity and diabetes mellitus and 

congenital disorders . 2, 17-19 

 Table 3 Distribution of Frequency of Delivery Assistants in Perinatal   Mortality

 

Childbirth Helper

Karawang 
Regency

Garut Regency
Indramayu 

Regency
Tasikmalaya City

N % N % N % N %

Non- Health Personnel 3 2.54 17 21.8 15 5.1 4 4,6

Health workers 125 37.29 61 78.2 275 92.9 84 95.4

Helperless 0 60.17 0 0.0 6 2.0 0 0.0

Total 118 100 78 100 296 100 88 100

Table 3 shows that in the 4 Regencies / Cities in 
West Java there are still delivery assistance provided 
by non-health personnel, namely in Karawang Regency 
2.54%, Garut Regency 21.8%, Indramayu Regency 
5.1%, and Kota Tasikmalaya 4.6% .

Deliveries that  have  been assisted by health health 

workers that have been obtained are expected to be able 

to reduce perinatal mortality, especially preventable 
perinatal mortality. Health workers/trained birth 
attendant is not enough just to be trained and recognized 
based on the applicable legislation in place, but the 
motivation, experience and an enabling environment 
did influence as well . 20-21 The problem that needs to be 
considered is that there are still some non-health workers 

who give birth. 22 

Table 4: Relationship between Patient Risk Factors and Perinatal Mortality

* Fisher Exact test is significant if the p value is ≤0.05
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Table 4 shows that there is no relationship between 
age, parity, and history of ANC visits with preventable 
perinatal mortality in 4 districts / cities in West 
Java ( p value > 0.05). Preventable perinatal deaths 
were more common in mothers with age and parity who 
were not at risk than age and parity of mothers was 
not at risk , while perinatal deaths in mothers that could 
be prevented were mostly in mothers who had a history 
of ANC ≥ 4 times . The significant risk factors were birth 
spacing and comorbidities ( p value < 0.05).

The lack of public knowledge about health causes 
patients to be unaware of the disease or history of disease 
in their family. The community does not perform an 
examination, if there are no symptoms or signs of illness 
in them.

Diseases that accompany the mother during 
pregnancy have direct consequences for the fetus and 
the baby. Women who experience danger signs during 
pregnancy have a 2.5 times higher risk of experiencing 
difficulties during pregnancy and childbirth. 23-24

Hypertension in pregnancy including preeclampsia 
is also reported to increase the risk of perinatal death 
because it increases the incidence of preterm birth, 
fetal growth disorders and respiratory problems in 
neonates. 2 5 , 2 6 In addition, fetal mortality was also five 
times greater in mothers with diabetes mellitus. 27

Anemia, hypertension in pregnancy, preeclampsia 
and diabetes mellitus that occur in pregnant women can 
be detected early during prenatal care. Based on the case 
in Indramayu where the disease is caused by consumption 
patterns, it is necessary to strengthen the provision 
of health information regarding foods with balanced 

nutrition for pregnant women. To prevent anemia, the 
government has a program of giving Fe tablets as much 
as 90 eggs during pregnancy. The administration of 
these tablets should be monitored by health workers so 

that the Fe tablets are really consumed, especially for 
mothers who have anemia. Mothers who are detected 

to have the aforementioned diseases should be closely 

monitored during pregnancy and childbirth. 26-28

Perinatal mortality in this study occurred more 

frequently at low-risk births (first birth and ≥2 years). The 
results of a study in Ethiopia showed that birth spacing ≥2 

years had a double risk of causing infant mortality with 

birth order ≥5. 29 This suggests that perinatal mortality 
at a distance of ≥2 years can be influenced by parity that 
the mother has. In this study, low-risk birth spacing was 
dominated by first birth (primiparous), which is known 
to have a risk of having labor complications.

Some research results show that the best time limit 

for regulating birth spacing for mothers is 3 to 5 years 
after the birth of the last child. The risk of perinatal 
mortality was 2.2 times higher in live births with a birth 

interval of less than 2 years compared to births with 
an interval of 2 years or more . 30-31

By carrying out health promotion to mothers and 
the general public, it is hoped that it can increase public 
knowledge of their health. The increase in knowledge of 
health is expected to change people’s attitudes so that 
they can access health services more optimally so that 
they can be more sensitive to their own health.

Conflit of Interest: Nil

Source of Fund: Padjajaran University, Bandung, 
Indonesia

Ethical Clereance: Padjajaran University, 
Bandung, Indonesia

Conclusion

Most of the cases of perinatal deaths that occurred in 
Karawang District, Garut Regency, Indramayu Regency, 
and Tasikmalaya City were preventable rather than 
non-preventable perinatal deaths. Perinatal deaths that 
occur include stillbirth and early neonatal. Personnel 

who assist in the delivery process are health workers, 
although there are still non-health workers. Risk factors 
that affect perinatal mortality include comorbidities and 
birth spacing.
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Body Mass Index (BMI) and Special History on the Event of 
Gestasional Preeclampsia Study in Jombang District Health 

Center

Lusianah Meinawati

Lecture at the Midwifery Study Program, STIKesInsan Cendekia Medika Jombang, East Java, Indonesia 

Abstract

Background: The most common cause of maternal death in Indonesia is direct obstetric causes, namely 
28% bleeding, 24% preeclampsia-eclampsia, 11% infection, while indirect causes are obstetric trauma 5% 
and others 11%. Preeclampsia is hypertension that arises after 20 weeks of pregnancy accompanied by 
proteinuria. Preeclampsia ranks second cause of maternal death after bleeding. 

Purpose: The study aims to analyze body mass index (BMI) and spesific history of the preeclampsia 
gestasional events. 

Method: The research was conducted with Cross Sectional research type. The study was conducted in 
the working area of Jombang Regency in February dd July 2019. The population in this study were all 
pregnant women with preeclampsia who conducted examinations in independent practice midwives in 
February, March 2019 totaling 168 pregnant women. Total sampling technique. The research instrument 
used a questionnaire with the value of Cronbach’s Alpha 0.862. 

Results:The results of the analysis showed that the independent variables associated with the incidence of 
preeclampsia were Body Mass Index with p-value 0.003; Exp (B); 11,234, variable history of hypertension 
in pregnancy with p-value 0,000; Exp (B); 11,387, and diabetes variable with p-value 0,003; Exp (B); 11,334.
Body mass index in the obesity category, history of hypertension and diabetes are the biggest contributing 
factors to the incidence of preeclampsia in pregnancy. 

Conclusion: The study concluded that history of hypertension and diabetes are the biggest contributing 
factors to the incidence of preeclampsia in pregnancy. 

Keywords: Body Mass Index, Special History, Pregnant Women, Preeclampsia. 
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Introduction 

The most common causes of maternal death in 

Indonesia are direct obstetric causes, 28% bleeding, 24% 

preeclampsia-eclampsia, 11% infection, while indirect 

causes are obstetric trauma 5% and others 11% (10). 

Preeclampsia is hypertension arising after 20 weeks of 

pregnancy accompanied by proteinuria.1

Preeclampsia ranks second to the cause of maternal 

death after bleeding. Preeclampsia is a condition where 

blood pressure and protein in urine rise after 20 weeks 

of pregnancy. One indicator to assess the level of health 

services in a country, especially for pregnant, childbirth 

and postpartum mothers, is based on maternal mortality. 

Based on the Overview of Maternal Health in ASEAN 

Countries in 2011 by WHO, it was reported that Indonesia 

was ranked as the third highest in the ASEAN region, for 

the number of maternal deaths after the country of Laos 

DOI Number: 10.37506/ijfmt.v15i3.15836
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and Cambodja.2

Today’s theory is widely suggested as the cause of 

preeclampsia is ischemia. However, with this theory all 

the things related to the disease cannot be explained. 

Apparently not only one factor, but many factors that 

cause preeclampsia and eclampsia. Among the factors 

found are often times difficult to say which causes 
and which are the results.Approximately 85% of 

preeclampsia occurs in the first pregnancy. Parity 2-3 is 
the safest parity in terms of the incidence of preeclampsia 

and the risk of increasing grandemultravidas. Besides 

that old primi, the length of marriage> 4 years can also 

be at high risk of developing preeclampsia.3

Maternal mortality in pregnant and pregnant women 

under the age of 20 years and after the age of 35 years 

increases, because women who have less than 20 years 

of age and over 35 years are considered more vulnerable 

to the occurrence of preeclampsia. In addition, pregnant 

women aged> 35 years have had a change in the tissues 

of uterine devices and the birth canal is no longer flexible 
so that it is at risk for preeclampsia.4

Mothers with body mass index in the obesity 

category have a progressive risk of preeclampsia, 

experiencing an increase of 43%. Obese pregnant 

women can be at risk of developing hypertension which 

results in placental hypoxia which occurs due to reduced 

blood flow in the spiral arteries. This occurs because of 
the failure of tropoblast cell invasion of the spiral artery 

wall in early pregnancy and the beginning of the second 

trimester of pregnancy so that the spiral arteries cannot 

widen perfectly with the result of decreased blood 

flow in the intervillus diplasenta room so that placental 
hypoxia occurs.5

Profile of the Jombang District Health Office reports 
that the number of maternal deaths up to December 2018 

has 28 deaths / KH. This has increased from 2017 where 

the number of deaths was 17 deaths / KH. 28 deaths that 

occurred in 2018consisted of 5 cases due to Preeclampsia, 

4 cases of HPP (Haemorrhagie Post-Partum), 3 cases of 

eclampsia, 2 cases of amniotic embolism, 1 case of APB 

(Ante Partum Blooding) and 13 cases of death due to 

other causes such as history of accompanying diseases. 

There are still many cases of maternal deaths due to Pre-

eclampsia / eclampsia in Jombang Regency, there should 

be a real effort in the prenatal care system in conducting 

early detection and effective intervention in cases of pre-

eclampsia / eclampsia.6

Based on research conducted byMahmodababi, at. 

All (2012) in theSadhougi University Medical Science, 

it was mentioned that factors related to the incidence 

of preeclampsia were mothers with family history 

of hypertension, history of hypertension in previous 

pregnancies, obesity, and age at pregnancy. Judging 

from the description above, it can be understood that 

excessive weight gainor obesity in pregnant women 

can trigger hypertension, and hypertension can cause 

damage to the kidneys so that proteinuria can occur. The 

purpose of this study was to determine specific history 
factors and body mass index that influence the incidence 
of preeclampsia.7,8 

Material and Method 

This type of research is Cross Sectional research, 

where researchers study the dynamics of the correlation 

between risk factors and effects by approaching, 

observing and collecting data at one time. The study 

was conducted in the Jombang Regency work area in 

February, July 2019. The population in this study were 

all pregnant women with preeclampsia who came to do 

an examination in an independent midwife practice area 

in Jombang Regency in February, March 2019 with 168 

pregnant women. The sampling technique in this study 

was total sampling. The research instrument used a 

questionnaire with the value of Cronbach’s Alpha 0.862.

For data collection, the questionnaire form is ready. 

After determining the appropriate patient exclusion 

criteria, and who agrees to participate study and sign 

an informed agreement form, information collected 

and filled in the form. That data entered in a specific 
database, using SPSS 16 statistical program. Data 

analysis is conducted by regression analysis at the 5% 

significance level. The research population is pregnant 
women with preeclampsia. 
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Result

Table 1. Characteristics of respondents

Age n Total

18 - 35 years old 112 (67%) 112

> 35 years old 56 (33%) 56

Total 168 (100%) 168

Work n Total

housewife 54(32%) 54

Factory workers 53(31%) 53

Teacher 61(36%) 61

Total 168(100%) 168

Education n Total

High school 138 (82%) 138

PT 30 (17%) 30

Total 168(100%) 168

Preeclampsia n Total

Yes 19 (11%) 138

No 149 (89%) 30

Total 168(100%) 168

Pregnancy n Total

Primigravida 98 (58%) 98

Multigravida 70 (42%) 70

Total 168 (100%) 168

History of the disease n Total

Yes 99 (58%) 99

No 69 (42%) 69

Total 168(100%) 168

IMT n Total

18.4 down 48 28%

18,5 - 24,9 25 14%

25 – 29,9 19 11%

30 – 39,9 20 11%

40 Upwards 56 33%

Total 168 100%
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Primary data source 2019

Based on the table above it can be seen that most 

of the respondents were aged 18-35 years (67%), 

most respondents work as teachers (36%), most of the 

respondents had high school education (82%), in the 

family did not have a history of preeclampsia (89%), 

majority of respondents with Primigravida pregnancy 

(58%), respondents with a history of hypertension 

in pregnancy (58%), most respondents with chronic 

hypertension (88%), most of the respondents were IMT 

40 and above (33%). 

Table 2. Results of logistic regression analysis

Variable B S.E. Sig. Exp (B) 95%CI

Body mass index 2,897 0,432 0,003 11,234 2,899< OR < 43,587

History of 
Hypertension in 

Pregnancy
1,143 0,458 0,000 11,387 1,897< OR < 23,426

Diabetes 1,267 0,423 0.003 11,334 1,897< OR < 23,426

Table 2. shows that the independent variables associated with the incidence of preeclampsia are the Body Mass 

Index with p-value 0.003; Exp (B); 11,234, variable history of hypertension in pregnancy with p-value 0,000; Exp 

(B); 11,387, and diabetes variables with p-value 0,003; Exp (B); 11,334

Discussion

Age:Characteristics of respondents based on age 

indicate that the majority of respondents aged 18-

35. Age is one of the factors that determine the health 

status of pregnant women. However, in the case of 

preeclampsia, maternal age is not one of the risk factors 

for the emergence of preeclampsia, but there are other 

factors such as the environment, history of disease, 

parity, metabolic disorders, psychological and socio-

economic conditions. The number of occurrences of 

preeclampsia at a healthy age is due to the process of 

pregnancy and childbirth most occurring at the age of 

18-35 years. According to the Indonesian Ministry of 

Health (2013), the age of high-risk pregnant women is 

the age of the mother who is too young (<20 years) and 

the age of the mother who is too old (> 35 years).9

Work:Characteristics of respondents based on 

work indicate that most pregnant women work as 

teachers or teaching staff. States that the risk factors 

for preeclampsia are nullipara, environment, socio-

economic conditions, seasonal influences, obesity, 
gemelli pregnancy, maternal age, metabolic disorders 

and a family history of preeclampsia or a history of 

previous preeclampsia. In socio-economic factors, one of 

the supporting factors is work, where most respondents 

work as teachers or teaching staff. Job as a teacher is an 

activity that uses physical activity and the ability to think 

well in every activity in providing information to its 

students, does not require the possibility of sometimes 

working under pressure to be able to complete their 

tasks and responsibilities. Conditions that are sometimes 

under pressure are the factors that cause psychological 

disorders that have an impact on maternal pregnancy. 

Padila (2014), mentions mothers with higher education 

and those who work in the formal sector have better 

access to information about health, are more active 

in determining attitudes and are more independent in 

taking care actions.10

Education: The characteristics of respondents 

based on the education of most of the respondents were 

high school education. The level of one’s education 
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influences how a person makes decisions about the 
health problems they experience. The lower the mother’s 

education, the less the mother’s desire to use health 

services. Padila (2014) states that mothers with higher 

education and those who work in the formal sector 

have better access to information about health, are more 

active in determining attitudes and are more independent 

in taking care actions.11

Family history with preeclampsia: The results 

showed that most of the respondents in the family had 

no history of preeclampsia (89%) and as much as (11%) 

mothers had families with a history of preeclampsia. 

History Family preeclampsia is a disease associated 

with high blood pressure with proteinuria during the 

past pregnancy in the family, significant in the mother 
or sister. Hereditary factors have a very significant 
relationship with the occurrence of severe preeclampsia 

and have a risk of 7.11 times for severe preeclampsia to 

occur in those who have offspring compared to those who 

do not have offspring. Pregnant women who experience 

preeclampsia have a tendency to be inherited. This factor 

is proven by some researchers that severe preeclampsia 

is a disease that tends to occur in one offspring (daughter 

or sister), preeclampsia is a hereditary disease, this 

disease is more commonly found in girls of preeclamptic 

mothers, or has a history of preeclampsia / eclampsia 

in the family. From the results of the study showed 

that respondents with a history of preeclampsia in the 

family were more likely to experience preeclampsia in 

pregnancy, according to the theory which states that 

the history of preeclampsia in the family affects the 

occurrence of preeclampsia. The theory also states that 

preeclampsia in pregnancy is declining.12,13,14

Pregnancy: The results showed that the majority of 

respondents with Primigravida pregnancy (58%). Factors 

affecting preeclampsia include a higher frequency of 

primigravida compared with multigravida, especially 

young primigravidas. Repeated labor will have many 

risks for pregnancy, it has been proven that the second 

and third deliveries are the safest delivery. In The New 

England Journal of Medicine it was noted that in the first 
pregnancy the risk of preeclampsia was 3.9%, the second 

pregnancy was 1.7%, and the third pregnancy was 1.8%. 

Women who are first pregnant while under the age of 20 

are called young pimigravida. The best age for a pregnant 

woman between the ages of 20 and 35 years. While 

women who are first pregnant at the age above 35 years 
are called old primigravida. Young primigravidas are 

included in high-risk pregnancies (KRT) where the soul 

and health of the mother and / or baby can be threatened. 

The risk of maternal death in young primigravidas is 

rarely found in older primigravidas. Because the young 

primigravidas are considered to be of good strength. 

Whereas in older primigravidas the risk of pregnancy 

increases for the mother who can be affected by pre-

eclampsia-eclampsia.15,16

History of Hypertension in Pregnancy: The 

results showed that the majority of respondents with a 

history of hypertension in pregnancy (58%). One of the 

predisposing factors for preeclampsia or eclampsia is a 

history of chronic hypertension, or previous hypertensive 

vascular disease, or essential hypertension. Most 

pregnancies with essential hypertension last normally 

until enough months. In about one third of women 

with high blood pressure after 30 weeks of pregnancy 

without other symptoms. Approximately 20% show 

a more striking increase and can be accompanied by 

one symptom of preeclampsia or more, such as edema, 

proteinuria, headache, epigastric pain, vomiting, visual 

impairment (Supperimposed to preeclampsia), and even 

eclampsia and cerebral hemorrhage. The results showed 

that respondents with a history of hypertension tended 

to have preeclampsia in pregnancy, according to the 

statement that mothers with chronic hypertension would 

have an increased incidence of preeclampsia by 20%.17

Chronic hypertension: The results showed that 

the majority of respondents with chronic hypertension 

(88%). Pregnant women with chronic hypertension are 

70% at risk of developing preeclampsia in their current 

or future pregnancies. Hypertension in pregnancy 

is of course triggered by other factors that influence 
it. Pregnant women with a history of hypertension 

are more often included in the category of mild 

preeclampsia, if only hypertension is suffered, but can 

also experience severe pre-eclampsia if it exceeds the 

pre-eclampsia requirements.One of the predisposing 

factors for preeclampsia or eclampsia is a history of 

chronic hypertension, or previous hypertensive vascular 
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disease, or essential hypertension. Most pregnancies 

with essential hypertension last normally until enough 

months. In about one third of women with high blood 

pressure after 30 weeks of pregnancy without other 

symptoms. Approximately 20% show a more striking 

increase and can be accompanied by one symptom of 

preeclampsia or more, such as edema, proteinuria, 

headache, epigastric pain, vomiting, visual impairment 

(Supperimposed to preeclampsia), and even eclampsia 

and cerebral hemorrhage.18,19

Diabetes: The results showed that most respondents 

did not have diabetes (86%). The theory states that a 

history of pre-pregnancy maternal illness that includes 

kidney, asthma, heart disease, tuberculosis is one of the 

predisposing factors for pre-eclampsia or eclampsia, 

so in the study there were 20.4% of pregnancies with 

preeclampsia that had a history of disease. Someone with 

pre-pregnancy disease such as diabetes is nearly 4 times 

more at risk for preeclampsia, chronic hypertension 

also increases the risk of pre-eclampsia, kidney disease 

increases the risk of pre-eclampsia by 5 times, and in 

women with phospholipid antibody syndrome increases 

the risk of preeclampsia 9 times.20

Body Mass Index: Characteristics of respondents 

based on the Body Mass Index of the majority of 

respondents BMI 40 and above (33%), in terms of BMI 

40 and above is a condition of obesity. Obesity also 

affects the causes of preeclampsia in pregnant women, 

women with a body mass index greater than 30 in early 

pregnancy tend to suffer from preeclampsia. Estimates 

of the increased risk of preeclampsia before pregnancy 

according to Robson are 2.5-fold, whereas at the time 

of antenatal examination it increases 1.5-fold. In the 

opinion of researchers, the incidence of maternal births 

with preeclampsia with obesity is low. Data analysis 

showed that half the increased risk of developing 

preeclampsia was associated with a peak inflammatory 
response associated with high BMI and an increase in 

blood lipid levels associated with obesity. The condition 

of preeclampsia occurs because of reduced blood flow to 
the organs of the mother and fetus. Losing weight before 

pregnancy can reduce the risk of preeclampsia, but 

women do not have to lose weight during pregnancy.21

Analysis Result

The results of the regression analysis showed that 

the independent variables associated with the incidence 

of preeclampsia were the Body Mass Index with p-value 

0.003; Exp (B); 11,234, variable history of hypertension 

in pregnancy with p-value 0,000; Exp (B); 11,387, and 

diabetes variables with p-value 0,003; Exp (B); 11,334.

The results of the analysis can be concluded that from 

the overall independent variables that are thought to be 

related to the incidence of preeclampsia are the Body 

Mass Index with p-value 0.003; Exp (B); 11,234, variable 

history of hypertension in pregnancy with p-value 0,000; 

Exp (B); 11,387, and diabetes variables with p-value 

0,003; Exp (B); 11,334.One of the predisposing factors 

for preeclampsia or eclampsia is a history of chronic 

hypertension, a history of illness before pregnancy. Most 

pregnancies with hypertension history and previous 

history of hypertension in about one third of women 

with high blood pressure after pregnancy> 20 weeks 

without other symptoms. Approximately 20% show 

a more striking increase and can be accompanied by 

one symptom of preeclampsia or more, such as edema, 

proteinuria, headache, epigastric pain, vomiting, visual 

impairment (Supperimposed to preeclampsia), and even 

eclampsia and cerebral hemorrhage. 

Conclusions

Based on the results of the study showed that the 

factors associated with the incidence of preeclampsia 

were body mass index, history of hypertension in 

pregnancy and diabetes. The results of the analysis 

show that the independent variables associated with 

the incidence of preeclampsia are the Body Mass Index 

with p-value 0.003; Exp (B); 11,234, variable history of 

hypertension in pregnancy with p-value 0,000; Exp (B); 

11,387, and diabetes variables with p-value 0,003; Exp 

(B); 11,334.
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Abstract

Coronary artery fistula is a rare anomaly of coronary artery. It represents connection between one or more of 
coronary arteries and cardiac chamber or great vessel. It can also cause significant hemodynamic changes. To 
report cases of left anterior descending coronary artery (LAD) fistula to main pulmonary artery (MPA) with 
concomitant triple vessel disease.Case 1 was 59-year old male presented with intermittent chest discomfort 
for a year. Echocardiogram showed severe MR with cleft at A1 and A2 and coronary angiogram result 
showed LAD fistulation to MPA. Case 2 was 57-year old male presented with chest discomfort and at the left 
shoulder. Echocardiogram showed trivial MR and coronary angiogram showed triple vessel disease along 
with tortuous fistulation of LAD to MPA. Both patients underwent teflonpledget-reinforced direct suturing 
of fistula origin and 3-grafts coronary artery bypass graft. Patient no 1 also underwent mitral annuloplasty 
and valvuloplasty.Post-operative period was uneventful and both patients were discharged after 17 days and 
5 days respectively. Short term follow-up showed improvement of symptoms and no residual fistulation.In 
short term follow-up teflonpledget-reinforced direct suturing of coronary fistula origin result satisfactory. 
Larger study and further follow up is necessary.

Keywords: Coronary artery fistula, direct pledget suturing, coronary artery disease, triple vessel disease, 
mitral regurgitation. 

Introduction

Coronary artery fistulae are rare anomaly of 
coronary artery and usually occurs in isolation. It 

is defined as a connection between one or more of 
coronary arteries and cardiac chamber or great vessel1. 

The prevalence of coronary artery fistula detected with 
computed tomography (CT) angiogram was found to be 

0.19%-0.9% while conventional angiographic findings 
was 0.05-0.25%2,3. Most are asymptomatic but some 

may cause hemodynamically significance problem. It 
may lead to serious complications including myocardial 

ischemia, heart failure, arrhythmias, thromboembolism, 

superior vena cava syndrome and even death4. 

Case Description

Case #1

A 59-year old male was referred from a secondary 

referral hospital. He presented with intermittent chest 

discomfort for about a year. Chest discomfort was 

aggravated with exertion and relieved at rest. He had 

controlled hypertension but no history or diabetes 

mellitus or stroke. Patient also had no history of smoking 

or alcohol consumption.

Physical exam showed grade IV/VI systolic murmur 

at apex radiated to axilla. Echocardiogram findings were 
severe MR (Carpentier Type I), dilatation of left atrium, 

normal systolic function of left ventricle (LV), concentric 

LV hypertrophy and ejection fraction of 67%. Coronary 

angiogram showed tortuous and dilated vessel arising 

superiorly from left anterior descending (LAD) coronary 

artery (Figure 1a and 1b). Computed tomography 

angiography (CTA) was also performed. CTA finding 
showed tortuous, dilated connection between LAD and 

main pulmonary artery, 2.3 cm in diameter. 
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Figure 1. Coronary angiogram showing dilated and tortuous vessel arising from left anterior descending 
coronary artery (yellow arrow). 1a)Cranial right anterior oblique projection; 1b)Caudal left anterior 

oblique projection.

Surgical repair was then carried out for this patient. 

Operative fi nding was tortuous and dilated fi stula 
originated from left anterior descending (LAD) coronary 

artery (Figure 2a) draining to main pulmonary artery 

(MPA) along with calcifi cation at proximal to mid right 
coronary artery (RCA), chronic total occlusion (CTO) 

in distal RCA, calcifi cation at mid left circumfl ex (LCx) 
artery, calcifi cation at anterior mid-LAD and annular 
dilatation of mitral valve and chordal rupture of P2 and 

P3, cleft at A1 and A2 of mitral valve.

Three procedures were performed for this patient. 

Ligation of coronary artery fi stula was fi rst carried out, 
followed by mitral valve repair and then coronary artery 

bypass graft. Mammary graft was performed later after 

mitral valve repair.

Coronary artery fi stula was identifi ed and then 
ligated at proximal and distal end of the fi stula (Figure 
2b). Origin of fi stula was ligated using Tefl on pledget 
reinforced direct suture as well as distal end of the fi stula 

just before MPA. Coronary bypass graft (CABG) using 

left internal mammary artery and two saphenous vein 

conduits and mitral valvuloplasty and annuloplasty were 

also performed. Two saphenous vein conduits and left 

internal mammary artery were grafted, one vein conduit 

to Right Posterior Descending Artery, (distal), one vein 

conduit to distal Right Coronary Artery, and lift internal 

mammary artery to distal left anterior descending 

(LAD) coronary artery. Valvuloplasty was performed by 

triangular resection of P2 and closure of cleft between 

A1 and A2 using 6-0 Prolene. Physio ring was implanted 

for annuloplasty. Physio ring was stitched using 12 non-

pledget suture with 2-0 Premicron® suture. Duration of 

cardiopulmonary bypass was 256 minutes and duration 

of aortic cross clamp was 185 minutes. Post-operative 

blood pressure was 118/68 mmHg, heart rate 100 bpm, 

central venous pressure 9 cmH2O and 99% of peripheral 

oxygen saturation. Post-operative hemodynamic support 

was 1 mg/hour of Nitroglycerin and 5 gammas of 

Dobutamine. 
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Figure 2. 2a) (left) Operative fi ndings yellow arrow shows dilated and tortuous segment arising from LAD; 
2b) (right) Yellow arrow shows ligated proximal end of coronary artery fi stula.

After surgery patient was admitted to ICU for four days and then discharged on post-operative day 17 with no 

cardiovascular related complication. 

After one-year follow-up patient underwent echocardiography and cardiac MSCT Scan. Echocardiogram showed 

normal cardiac chamber and kinetic, as well as normal left and right ventricular function and ejection fraction was 

82%. No obvious fi stulation into pulmonal trunk was shown in cardiac MSCT scan (Figure 3b). Multiple patent graft 
was also shown. (Figure 4). 

Figure 3. 3a) (left) CT angiogram demonstrated connection of fi stula to main pulmonary artery (MPA) (red 
arrow); 3b) (right) Axial slice of cardiac MSCT angiogram one-year post operatively showed no obvious 

fi stulation to main pulmonary artery (MPA). 
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Figure 4. Three-dimensional computed tomography image of after one year follow up showed multiple 
patent grafts (SVG to RPDA, SVG to distal RCA, LIMA to LAD. 

Case #2

Fifty-seven-year-old male presented with symptoms 

of discomfort around left area of the neck. Discomfort 

was felt for almost a year. Patient then had himself check 

to neurologist and then referred to cardiologist before 

then referred to our hospital.

No abnormalities were found during physical 

examination. Echocardiography showed normal cardiac 

chambers and valves, with 64% ejection fraction and 

normal systolic and diastolic function. Fistulation from 

proximal LAD was shown and connect to MPA on 

cardiac catheterization (Figure 5a and 5b). Chronic total 

occlusion at proximal of LAD and proximal of RCA, 

99% stenosis at distal of LCx were also shown.

 During operation, tortuous fistulation from LAD 
to MPA was shown (Figure 6). The aforementioned 

fistula was then ligated by Teflon-pledged-reinforced 
direct suture at the LAD side. Coronary artery bypass 

graft was also performed which are left internal 

mammary artery to LAD, saphenous vein graft to distal 

of RCA, and saphenous vein graft to distal part of LCx. 
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Figure 5a and 5b. Fistulation from LAD to MPA was shown on cranial right anterior oblique projection 
and right anterior oblique projection of coronary catheterization (yellow arrow) along with chronic total 

occlusion of proximal LAD and 99% stenosis at distal of LCx. 

Aortic cross clamp time of operation was 79 

minutes and 127 minutes of cardiopulmonary bypass 

time. No problem was encountered during operation and 

patient was hemodynamically supported by 0.5 nano of 

nitroglycerine and 50 nano of norepinephrine.

Post-operative echocardiogram was performed 

and trivial mitral regurgitation and trivial tricuspid 

regurgitation was shown. Left ventricular systolic 

function was 65% by Teich and 67% by biplane.

Patient was then admitted to intensive care unit 

and later admitted to elective ward after 3 days. On the 

seventh day of care patient was then discharge without 

any signifi cant complications. Short-term follow-
up showed improvements of symptoms without any 

limitations of daily activities. 

Discussion

Coronary artery fi stula can occur congenitally or 
acquired. Most coronary artery fi stula are congenital. 
Acquired coronary artery fi stula are extremely rare and 
usually iatrogenic, posttraumatic, or caused by Takayasu 

arteritis, Kawasaki disease or chest irradiation5,6,7. The 

feeding artery of the fi stula may drain from a main 
coronary artery or one of its branches and is usually 

a dilated and tortuous artery terminating in one of the 

cardiac chambers of vessel1.It may also present with 

aneurysm of the vessel itself3.The fi stula may originate 
from right coronary artery (52%), left anterior descending 

coronary artery (30%) and circumfl ex artery (18%)8.

Fistulas originated from both coronary arteries have also 

been reported9,10,11. The types of coronary artery fi stula 
are coronary to pulmonary artery (76.8%), coronary 

to bronchial artery fi stula (8.9%), coronary artery to 
cardiac chamber fi stula (8.9%), combined coronary to 
pulmonary and coronary to bronchial artery (3.6%), and 

coronary artery to superior vena cava fi stula (1.8%)3. 

Another congenital anomaly like single coronary artery 

has been reported concomitant with coronary artery 

fi stula12.

Regarding fi ndings in these cases, coronary artery 
fi stula may present with concomitant coronary artery 
disease. No direct relationship was reported in literature 

about coronary artery fi stula and coronary artery disease, 
but in most cases coronary artery fi stula was found 
during coronary angiogram for diagnosis of coronary 

artery disease. Inoue et al reported coronary-pulmonary 

artery fi stula with coronary artery disease related to 
Kawasaki disease6.
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Mitral regurgitation found in case #1 was probably 

related to ischemic heart disease caused by coronary 

artery disease. In patients with coronary artery disease 

especially coronary disease involving left anterior 

descending coronary artery or left circumflex artery 
or right posterior descending artery (depending on 

dominance) for the supply papillary muscles13,14.

No literature was found regarding relationship of 

mitral regurgitation and coronary artery fistula, yet 
coronary artery fistula may complicate into mitral valve 
endocarditis15.

Coronary artery fistula may produce hemodynamic 
changes. When the fistula drains to the right side of the 
heart, the volume load is increased to the right heart as 

well as to the pulmonary vascular bed, the left atrium 

and the left ventricle. When the fistula drains into the left 
atrium or the left ventricle, there is volume overloading 

of these chambers but no increase in the pulmonary blood 

flow. The size of the shunt is determined by the size of 
the coronary chamber into which the fistula drains1.

Coronary arterial fistula is usually asymptomatic 
in the first two decades, especially when they are 
hemodynamically small. Even though most patients are 

asymptomatic, it may also cause serious consequences 

i.e. myocardial ischemia, thromboembolism, cardiac 

failure, arrhythmias, rupture, and endocarditis16,17.

Spontaneous rupture of the aneurysmal fistula causing 
hemopericardium has also been reported1. It is also 

reported to be associated with bronchiectasis and 

hypoplasia of pulmonary artery.

Diagnosis of coronary artery fistula can be made by 
two-dimensional echocardiography and color doppler 

while coronary angiography and cardiac catheterization 

are necessary investigations to decide the exact location 

and thus the mode of intervention to close the fistula18. 

Coronary Computed Tomography Angiography (CTA) 

is also useful for making diagnosis of coronary artery 

fistula3.Gundogdu et al recommend multi detector 

computed tomography to be used to precise delineation 

of coronary fistulas19.

Without concomitant heart condition, the 

indications for treatment of coronary arterial fistulas 
include the present of a large or increasing left-to-

right shunt, left ventricular overload, myocardial 

ischemia, left ventricular dysfunction, congestive heart 

failure and for prevention of endocarditis/ endarteritis. 

Volume overload of any heart chamber producing 

secondary valve disease, heart failure, significant left-
to-right shunt, disturbed cardiac rhythms and evidence 

of ischemia necessitate early closure. Indications for 

interventions in asymptomatic patients are controversial 

but presence of increased left atrial diameter and Qp/Qs 

ratio more than 1.3 need early interventions to prevent 

further complication. Surgery for asymptomatic patients 

remains controversy but some surgeons advocate 

operative treatment of coronary artery fistula due to 
the possibility of sudden death without any warrant 

symptoms9.

Coronary artery fistula may be closed surgically or 
using coil embolization via trans-catheter approach20.

Sabooet al. point out indications for transcatheter closure 

and indications for surgical management. Transcatheter 

closure is indicated when a CAF is proximally located 

with single drainage, no complicated communications 

and single drainage site. Transcatheter closure can be 

performed using coil embolization and may followed by 

stent implantation if patient has concomitant coronary 

artery disease21. Surgical management is indicated 

when there are distal fistulas; possible accidental 
occlusion of important vessels by embolization, multiple 

complex communications; tortuous arteries, prominent 

aneurysm, wide drainage site and drainage to coronary 

sinus5. Approach for surgical management may be 

median sternotomy, left anterior mini-thoracotomy 

or left parasternal approach22,23,24.Some reports also 

stated that surgical closure is the gold standard for 

treatment with excellent prognosis4,18.In these cases we 

performed telfonpledget reinforced direct suture to close 

fistulation of coronary artery. Telfonpledget was used 
for reinforcement so that the suture will not cut or severe 

the vessel or the fistula.

Even though outcome from most surgical closure 

and transcatheter interventions are satisfactory, 

recurrence of coronary artery fistula has been reported. 
The exact mechanism of recurrence is still unknown 

butKostis et al.25pointed out that the pulsatile aortic 

pressure transmitted to the probable small residual 
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lumen between the in-folded walls of the vessel at the 

level of the ligature resulted in reestablishment of the 

fistula, recommending that division and over-sewing 
should be done whenever feasible to prevent coronary 

artery fistula from recurrence. Despite ligation and 
division recurrence may still be occurred therefore long-

term follow-up of patient is essential.

Conclusion

Coronary artery fistula is a rare anomaly of coronary 
artery that usually are congenital. Most case are 

asymptomatic but it may cause hemodynamic changes 

that may result in harmful complications. Diagnostic 

tools for coronary artery fistula are echocardiography, 
coronary angiography and CT angiography. Management 

of coronary artery fistula can be transcatheter closure or 
surgical repair. Long term follow-up is essential since 

recurrence may occur. In our cases surgical management 

with by Teflon-pledget-reinforced direct suture of 
coronary artery fistula of left descending coronary 
artery to pulmonary provide satisfactory outcome with 

uneventful result and remarkable recovery of patients. 
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Abstract 

Background & Objective: The screening of reproductive health plays an essential role of early detection 
of reproductive health disorder. There was a study which suggested that there was at least one congenital 
disorder every 100 live births. The Congenital reproductive disorder are mostly found in type of hypospadias, 
enlarged clitoris, micropenis, fusion of labia majora, and genital ambiguity. Data collected in Saiful Anwar 
General Hospital revealed that period of 2012-2017 there were 109 hypospadias cases, 64 undescended 
testicle cases, and 80 cases of testicular torsion. However, for the Disorders of Sex Development cases, there 
were found 12 cases from period of 2015-2017, with mean age was school age (8-14 years old). Unfortunately, 
there was no data of congenital reproductive disorder in toddlers, thus we conducted screening of toddlers 
reproductive health in PosyanduMatahari which located in Malang, East Java, Indonesia in order to find out 
the number of incidence of toddlers congenital reproductive disorder and held the early detection.

Materials & Methods: This is observational descriptive study. Screening was held in PosyanduMatahari 
which located in GedungSerbagunaRw. 14, Bunulrejo, Jodipan, Blimbing, Malang, in October 27, 2018. It 
used method of physical examination (age, weight, height, external genital examination), and if it was found 
suspicious of disease or disorder of toddler congential reproductive health, thus it would be given referral to 
appropriate health care

Results: This screening event involved 46 toddlers (1-5 years old). From 46 toddlers, there were 14 toddlers 
(30.43%), 10 toddlers suffered from Phimosis (21.74%), 1 toddler with Hydrocele (2.17%), dan 3 toddlers 
suffered from UDT (6.52), who were referred to urology clinic in Saiful Anwar General Hospital to undergo 
further examination and treatment.

Conclusion:The incidence of toddlers reproductive disorder of this event was 30,43%, showed that this 
age group (1-5 years old) had significant amount of congenital reproductive disorder and screening played 
important role for early detection and improving parental knowledge to prevent the delay of treatment for 
reproductive disorder.

Keywords: Characteristic, Reproductive Health, Toddlers 

Introduction

Screening is one of the tools used in epidemiology 

to figure out prevalence rate of a disease in a group of 

persons or society which needs urgent treatment. The 

screening of reproductive health plays an essential role 

of early detection of reproductive health disorder. There 

was a study which suggested that there was at least one 

congenital disorder every 100 live births. The congenital 

reproductive disorder are mostly found in type of 

hypospadias, enlarged clitoris, micropenis, fusion of 

labiamajora, and genital ambiguity.1,2
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Data collected in Saiful Anwar General Hospital 

revealed that period of 2012-2017 there were 109 

hypospadias cases, 64 undescended testicle cases, 

and 80 cases of testicular torsion. However, for the 

disorders of sex development cases, there were found 

12 cases from period of 2015-2017, with mean age 

was school age (8-14 years old). Unfortunately, there 

was no data of congenital reproductive disorder in 

toddlers, thus we conducted screening of toddlers 

reproductive health in PosyanduMatahari which located 

in GedungSerbagunaRw. 14, KelurahanBunulrejo, 

KelurahanJodipan, KecamatanBlimbing, Malang, 

East Java, Indonesia in order to find out the number of 
incidence of toddlers congenital reproductive disorder 

and held the early detection. 

Material & Methods

The screening event was held in PosyanduMatahari 

which located in GedungSerbagunaRw. 14, Kelurahan 

Bunulrejo, Kelurahan Jodipan, Kecamatan Blimbing, 

Malang, in October 27, 2018. It used method of physical 

examination (age, weight, height, external genital 

examination), and if it was found suspicious of disease 

or disorder of toddler congenital reproductive health, 

thus it would be given referral to appropriate health care. 

Referred patient would be directed to urology clinic in 

Saiful Anwar General Hospital for thorough analysis 

and treatment. 

Result

This screening event involved 46 toddlers (1-5 years 

old) with only 2 girls and 44 boys. The Mean age was 

2 years old, mean weight was 11 kg and mean height 

was 90 cm. From 46 toddlers, there were 14 toddlers 

(10 toddlers suffered fromphimosis, 1 toddler with 

Hydrocele, and 3 toddlers suffered from Undescended 

testis/UDT) who were referred to urology clinic in Saiful 

Anwar General Hospital to undergo further examination 

and treatment. Patient characteristics are tabulated in 

Table 1.

Table 1. Characteristics of toddlers in the screening

Characteristics Total %

Mean Age (2 years old) 46 100

 Mean Weight (11 kg) 46 100

 Mean Height (90 cm) 46 100

Gender N %

Boy 44 95.65

Girl 2 4.35

Reproductive .Disorder N %

Phimosis 10 21.74

 Hydrocele 1 2.17

 UDT 3 6.52

 Normal 32 69.57
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Discussion

The screening is one of the tools used in epidemiology 

to figure out prevalence rate of a disease in a group of 
persons or society which needs urgent treatment. The 

screening of reproductive health plays an essential role 

of early detection of reproductive health disorder. The 

Congenital reproductive disorder are mostly found 

in type of hypospadias, enlarged clitoris, micropenis, 

fusion of labiamajora, and genital ambiguity.1,2

Unfortunately, majority of screening conducted in 

elementary school, junior high school and high school, 

whereas theoretically the earlier the disorder detection, 

the quicker the intervention in terms of decreasing 

physical, mental and social burden. According to 

the data from World Health Organization (WHO) in 

2010, the teenager group (10-19 years old) was one 

fifth of the world populations and 83% of this lived in 
developing countries. Besides that, WHO emphasized 

the necessity of reproductive health education in 

earlier age. A significant lack of data in toddlers would 
bring inconclusive approach to the congenital genital 

problem.3,4,5

The incidence of phimosis is almost 50% in the 

first year of life and nearly 11 % in 3 years old boy, but 
then decreases until 8% in six to seven year olds and in 

just 1% in males aged sixteen to eighteen years.6 The 

screening revealed the amount that follow the interval of 

incidence for phimosis (21.74%).

About 1–3 % of newborn baby suffers from hydrocele 

or hernia and around 6% of fullterm boys are with clinical 

hydrocele. In baby before 1 year old, hydrocele can be 

self-resolving and only needs conservative treatment.6In 

this event, it was found hydrocele 2.17%.

Undescended testis (UDT) is mostly found in 

preterm infant. The prevalence rate of UDT in premature 

infant in United States is 30%. Globally, the incidence of 

UDT is found 3-4% in newborn baby but it will decrease 

from the age of 3 months and only less than 1.0% in one 

year old boy.7,8,9,10 In this event, it showed 6.52% cases 

with UDT.

The participants in this screening event were 

dominated by boys, so that the finding only showed male 

genital disorder. Nevertheless, based on comparison 

with epidemiology data, it could be suggested that a 

simple screening has significant influence in affecting 
toddlers reproductive health by detecting disorder 

earlier. Because of the objective of this event were to 

find out the number of incidence of toddlers congenital 
reproductive disorder and held the early detection, thus 

whatever the result, it would be beneficial to prevent 
the delay of treatment and could encourage parents to 

improve their knowledge about toddlers reproductive 

health and disorder so that they would willingly bring 

their children to urology clinic to get examination 

thoroughly.

The limitation of this study was the research design 

of observational descriptive study that frequently 

presented incomplete data and would not find any 
causal or affecting factor. This study only collected 

data and presented it in distribution table. Besides that, 

the number of population in this study was relatively 

small, thus it would be needed more advance research to 

study the causative factors and affecting factors and the 

relationship between them. 

Conclusion

The incidence of toddlers reproductive disorder 

of this event was 30,43%, showed that this age group 

(1-5 years old) had significant amount of congenital 
reproductive disorder and screening played important 

role for early detection and improving parental knowledge 

to prevent the delay of treatment for reproductive 

disorder. Regardless of the number of participant, this 

study brought new dimension of improving toddlers 

reproductive health service through screening, early 

detection and prompt treatment afterwards.
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Abstract

Background: Preeclampsia is a form of hypertension in pregnancy that leads to morbidity and mortality. 
Although the etiology remains unclear, there are some risk factors that are suspected to be associated with 
the development ofpreeclampsia. Objective: To find out the risk factors associated with the incidence of 
preeclampsia inAirlangga University Hospital. Method: This studyconducted an analytical-observational 
study with the hospitalized unmatchedbased case-control approach. 165 pregnant women were included. 
Data were analyzed in univariate, bivariate, and multivariate regression logistic and performed using 
statistical package for the social science (SPSS), p < 0.05 was considered statistically significant. Results: 
Pregnant women with preeclampsia were about 18 to 44 years old, with the average BMIis 31.19 kg/m2. 
There are significant relation between family history of hypertension (p = 0.000), maternal age (p = 0.004), 
BMI (p = 0.000), pregnancy interval (p = 0.009), and chronic hypertension (p = 0.007) with the incidence 
of preeclampsia. In the multivariate analysis using logistic regression, family history of hypertension was 
the most dominant factor with OR: 3.374 and 95% CI: 1.454 – 7.830 compared to other factors such as 
maternal age (OR: 2.885; 95% CI: 1.311 – 6.347; p: 0.008) , and BMI (OR: 2.590; 95% CI: 1.525 – 4.400; 
p: 0.000). Conclusion: Family history of hypertension, maternal age, BMI, pregnancy interval, and chronic 
hypertension have a significant relationship with the incidence of preeclampsia. In multivariate analysis, 
family history of hypertension is the most dominant risk factor among others.
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Introduction

Preeclampsia is a form of hypertension in pregnancy 

that has a high impact on morbidity and mortality. Based 

on WHO1, the criteria for preeclampsia is characterized 

by persistent hypertension with diastolic pressure 

≥90mmHg accompanied by substantial proteinuria 
(>0.3g/24 hours). Preeclampsia that is not handled 

properly can develop into eclampsia and cause maternal 

death. The maternal mortality rate in the world is very 

high, there are around 810 deaths in women due to 

complications of pregnancy or childbirth around the 

world every day2. Preeclampsia is one of the three 

factors that dominate the causes of maternal mortality 

in Indonesia with an increasing proportion3. The 

prevalence of preeclampsia in each region is different 

and preeclampsia is a worldwide concern due to its 

morbidity and mortality.

Preeclampsia is hypertension with a new-onset 

at or after 20 weeks with one or more symptoms such 

as proteinuria, acute kidney injury, liver complication, 

neurological complications, hematological complication, 

and uteroplacental dysfunction4. Preeclampsia is also 

characterized by placental dysfunction and endothelial 

activation and coagulation as a maternal response 

to systemic inflammation5. The pathogenesis of 

DOI Number: 10.37506/ijfmt.v15i3.15839
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preeclampsia is still not fully explained, several theories 

explain the occurrence of preeclampsia, but the placenta 

is considered to play an important role in preeclampsia. 

Ischemic placenta caused by incomplete spiral artery 

remodeling and the release of antiangiogenic factors 

to maternal circulation are suspected as the cause of 

preeclampsia6. Besides, several risk factors can trigger 

preeclampsia. By knowing risk factors from an early 

stage, efforts can be made to prevent and treat them 

more quickly to reduce mortality and morbidity due to 

preeclampsia. This can improve the quality of life for 

maternal and infants and reduce maternal mortality. Risk 

factors from a place to another can be different because 

of differences in human characteristics that can be 

affected by geography, culture, and lifestyle. Therefore, 

this study aimed to determine the risk factors that are 

typical or often occur in Indonesian women associated 

with the incidence of preeclampsia. 

Method

This studyconducted an analytical-observational 

study with the hospitalized unmatched based case-

control approach. 165 pregnant women with and without 

preeclampsia who delivered and had the medical record 

in Airlangga University hospital from August 2017 to 

December 2018 were included. Sampling was carried 

out by purposive random sampling technique and 55 

was obtained as the minimum sample size calculated 

using Lemeshow formula for case-control study, with 

P1= 0.52, P2= 0.197, then added 30%. By a ratio of 1:2, 

the number of case and control samples were 55 and 

110, respectively. The instrument of the research used 

secondary data in the form of a medical record. Data 

were analyzed in univariate, bivariate, and multivariate 

regression logistic. Univariate analysis was performed 

to analyze the character of each variable. Bivariate 

analysis, utilized Chi Square test and for the ineligible 

variable utilized Fisher’s exact test were to find out 
the relationship of each risk factorto preeclampsia. 

Furthermore, multivariate regression logistic was 

performed to connect several independent variables to 

dichotomous dependent variable. 

All Statistics were performed using a statistical 

package for the social science (SPSS) and p < 0.05 was 

considered statistically significant. 

Results

In this research, pregnant women with preeclampsia 

were about 18 to 44 years old, with a mean age of 31 

years. Meanwhile, the age of pregnant women without 

preeclampsia were about 17 to 40 years old, with 

an average age of 28 years. Pregnant women with 

preeclampsia had an average body mass index (BMI) 

of 31.19 kg/m2 and 27.66 kg/m2 in pregnant women 

without preeclampsia. 

Maternal Previous History 

The previous history related to previous maternal 

pregnancies, such as a history of intra-uterine growth 

restriction (IUGR), previous stillbirth, previous placental 

abruption, and a history of preeclampsia can only be 

assessed in pregnant women with nonprimigravidas 

(multigravidas). From 110 control groups, there were 67 

multigravida pregnant women (69.91%). Meanwhile, in 

the case group, 38 (69.09%) out of 55 were multigravida 

pregnancies. Whereas,the previous history related to 

family history of hypertension can be assessed in all 

available samples.

Table 1. Results and Analysis of Maternal Previous History with Preeclampsia Incidence

Variable Category
Without 

preeclampsia
n (%)

Preeclampsia
n (%)

p value

Family history of hypertension
No 90 (81.82) 31 (56.36)

0.000*
Yes 20 (18.18) 24 (43.64)

History of preeclampsia
No 65 (97.01) 36 (94.74) 0.619

Yes 2 (2.99) 2 (5.26)

IUGR History
No 66 (98.51) 37 (97.37)

1.000
Yes 1 (1.49) 1 (2.63)
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*showing significance level of p<0.05

Maternal Characteristic

Maternal characteristics assessed in the form of maternal age, nulliparous, primigravida, BMI, assisted 

reproductive technology (ART), pregnancy interval, and new partners are presented in the following table. 

Table 2. Result and Analysis of Maternal Characteristic with Preeclampsia Incidence

Variable Category
Without preeclampsia

n (%)
Preeclampsia

n (%)
p value

Maternal Age

<20 years 6 (5.45) 3 (5.45)

0.004*20 – 35 years 87 (79.09) 31 (56.36)

>35 years 17 (15.45) 21 (38.18)

Nulipara

yes 46 (41.82) 17 (30.91)

0.174

No 64 (58.18) 38 (69.09)

Primigravida

yes 43 (39.09) 17 (30.91)

0.303

no 67 (60.91) 38 (69.09)

IMT

18.5 – 24.9 39 (35.45) 4 (7.27)

0.000*25.0 – 29.9 37 (33.64) 17 (30.91)

≥ 30 34 (30.91) 34 (61.82)

Pregnancy interval

<2 years 12 (17.91) 1 (2.63)

0.009*2 – 4 years 23 (34.33) 8 (21.05)

>4 years 32 (47.76) 29 (76.32)

New partner

no 62 ( 91.18) 33 (86.84)

0.518

yes 6 (8.82) 5 (13.16)

*showing significance level p < 0.05

Analysis result in table 2 showed that in maternal’s 

characteristic, there was a significant relationship 
between maternal age, BMI, and pregnancy interval 

with the incidence of preeclampsia. Besides, all pregnant 

women with and without preeclampsia in this research 

had their pregnancies without assisted reproductive 

technology (ART).
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Maternal Comorbid Disease

The frequency distribution of comorbid diseases and the relation with preeclampsia were presented in Table 3 

below.

Table 3. Result and Analysis of Maternal Comorbid Disease with Preeclampsia Incidence

Variable Category
Without 

preeclampsia
n (%)

Preeclampsia
n (%)

p value

Chronic hypertension

no 107 (97.27) 47 (85.45)

0.007*

yes 3 (2.73) 8 (14.55)

Diabetes mellitus

no 109 (99.09) 52 (94.55)
0.108

yes 1 (0.91) 3 (5.45)

Infection

no 100 (90.91) 50 (90.91)

1.000

yes 10 (9.09) 5 (9.09)

* showing significance level of p < 0,05

The results of this analysis indicatedthat in comorbid 

diseases, there wasa significant relationship between 
chronic hypertension and the incidence of preeclampsia. 

Meanwhile, diabetes mellitus and infection did not have 

a significant relation with the incidence of preeclampsia. 

Fetal Factor

The number of fetuses that were conceived by 

pregnant women with preeclampsia and pregnant 

women without preeclampsia was single. Thus, there 

were no multiple pregnancies in all samples. Likewise, 

a hydatidiform molar pregnancy is not found in all 

pregnant women with preeclampsia and pregnant 

women without preeclampsia.

Multivariate Analysis

Multivariate analysis was performed using logistic 

regression by including variables that had a p value 

<0.25. Variables that had a p value <0.25 consisted 

family history of hypertension (p = 0.000), maternal age 
(p = 0.004), nulliparous (p =0.174), BMI (p =0.000), 

diabetes mellitus (p =0.108) and chronic hypertension 
( p =0.007). The pregnancy interval had a value of p 
<0.25, but it was not included in the logistic regression 

because the pregnancy interval only involved samples 

that had been pregnant before. Thus, it did not apply to 

samples with first pregnancies.

The logistic regression results showed that the 

iteration history table in block 0 or before the independent 

variable was included in the model N = 165, the value 
of -2 log-likelihood was obtained: 210.050. Degree of 

freedom (DF) = N-1 = 165-1 = 164. Chi-square (X2) 
table on DF 164 with probability 0.05 = 194.8825. 
The value of -2 log-likelihood (210.050)> X2 table 

(194.8825). Thus, it rejected H0. It showed that the 

model before the independent variable includeddid not 

fit with the data. The -2 log-likelihood value after the 
independent variable is entered (in the iteration history 

table block 1) 168.018 and the X2 table value on DF 158 

is 188.3317. The value of -2 log-likelihood <X2 table, 

then H0 2qw accepted. It indicated that the model after 
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inserting the independent variable, is fitted with the data. 
The results of the omnibus test showed a significance of 
0.000 (<0.05). Thus, it rejected H0. It indicated that the 

addition of the independent variable was fit with the data. 
The Cox & Snell R Square value of 0.225 and Nagelkerke 

R Square of 0.312 showed the ability of the independent 

variable to explain the dependent variable of 0.312 or 

31.2%. The Hosmer and Lemeshow Test obtained a 

significance value of 0.175 (>0.05), which indicated that 
there was no significant difference between the model 
and its observation value. Therefore, the model can be 

accepted. This test was a goodness of fit test (GoF) to 
determine whether the model formed is correct or not. 

Independent variables that have a significant value>0.05 
were excluded from the table. Thus, table 4 is formed.

Table 4. Logistic Regression Result

pvalue OR
95% C.I. forOR

Lower Upper

Family history of 
hypertension

0.005 3.374 1.454 7.830

Maternal age 0.008 2.885 1.311 6.347

IMT 0.000 2.590 1.525 4.400

Discussion

The Relation of Previous History and 
Preeclampsia Incidence

This study showed a significant relationship 
between family history of hypertension with the 

incidence of preeclampsia (p = 0.000). This was in line 
with the previous studies8,9. Shamsi et al.10suggested 

that a family history of hypertension was an important 

risk factor. Preeclampsia in female families had a strong 

association with an increased risk of preeclampsia at 

early and intermediate onset. In contrast, male families 

have only a weak relation with intermediate and late 

onset preeclampsia11. A family history of hypertension 

is an inexpensive and easy sign to obtain, thus, asking 

for a family history of hypertension can be used as an 

inexpensive and feasible screening tool to monitor 

preeclampsia in early pregnancy, a family history of 

hypertension reflects that genetic factors can predispose 
to an increase in risk factors for preeclampsia10. Maternal 

genes play a more important role than paternal genes, 

especially at early onset, this occur because, during 

pregnancy male contribution is limited to fetal gene 

expression that is obtained from the paternally, while in 

women, it affects pregnancy, both through the genotype 

and the fetal genes it inherits11.

The analysis test results showed no significant 
relationship between the history of IUGR and the 

incidence of preeclampsia (p value = 1.000). This was in 
line with what Bartsch et al.12in a systematic review and 

meta-analysis that the relative risk for each risk factor is 

significantly greater than 1.0 except for historical IUGR. 
Health services for pregnant women, which were more 

easily accessed through the nearest public health center 

or other services, could increase maternal awareness of 

their pregnancy. Thus, fetal development is controlled.

History of preeclampsia did not significantly relate 
to the incidence of preeclampsia (p value = 0.619). 
The history of preeclampsia in previous pregnancies 

was very dependent on pregnant women’s memory 

because this data wastaken at the time of subsequent 

pregnancies. The results of this research were different 

from previous studies8,13. Boyd et al.11 revealed that 

the association was stronger for preeclampsia at early 

onset. Although preeclampsia history in this research 

did not have a significant relationship, in a sample of 
cases with a history of preeclampsia, preeclampsia could 
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return without a family history of hypertension, without 

chronic hypertension, or other comorbid diseases.

The Relation of Maternal Characteristic and 

Preeclampsia Incidence

In this study, maternal age has a significant relation 
with preeclamsia incidence (p=0.004). This research 
was in accordance with what Tessema et al.9stated 

that the development of preeclampsia increased in 

pregnancies with older maternal age of 35 years or over 

have a 4.5 times higher risk than those aged 25-29 years. 

Meanwhile, those aged 30-34 years were 3.3 times higher 

than those aged 25-29 years. Another research stated that 

the pooled unadjusted relative risk (RR) for maternal age 

over 35 years was 1.2 and for maternal age over 40 years 

was 1.5. It indicated an increase in risk with increasing 

age12. This can occur due to physiological changes in 

blood vessels13. As women get older, women tend to 

have cardiovascular problems that are closely related to 

aging of the uterine vessels and stiffness of the arteries, 

in addition, hemodynamic adaptation during pregnancy 

becomes more difficult9. Decreased physiological 

function and increased potential for disease increase the 

chances of problems during pregnancy, including the 

occurrence of preeclampsia.

The analysis showed that BMI also significantly 
related to the incidence of preeclampsia (p = 0.000). 
This result was in line with previous research13. 

Aliyu et al.14revealed that obesity increasedthe risk of 

preeclampsia and eclampsia in all women in the research 

and adolescents with obesity have the highest risk due 

to a combination of young age and obesity (AOR: 3.79; 

95% CI: 3.15 - 4.55). This result was also in line with 

what Pare et al.8stated that overweight or obesity is an 

essential risk factor in their cohort study and is a major 

contributor to the incidence of preeclampsia and severe 

preeclampsia. This can be due to an increase in BMI 

associated with a tendency to develop hypertension, 

insulin resistance, diabetes mellitus, and affect chronic 

inflammatory conditions15. Two-thirds of obese people 

are estimated to have insulin resistance, and obesity is 

also a risk of cardiovascular disease and type 2 diabetes 

mellitus13. Obesity is a modifiable and avoidable risk 
factor to prevent preeclampsia and other disorders.

Pregnancy interval had a significant relation with 
the incidence of preeclampsia (p = 0.009). These 
results were in line with research conducted by Hercus 

et al.16 that an increase in the pregnancy interval had a 

significant relationship to the incidence of preeclampsia 
with an OR of 1.39 at a 3-year interval (p = 0.042) and 
OR 2.05 at a 4-year interval (p = 0.002) and being an 
independent risk factor in multigravidas. This could 

be due to decreased modifying/stretching ability of the 

proximal spiral arteries due to previous pregnancies with 

increasing pregnancy intervals16. Another explanation 

stated that the pregnancy interval more than 10 years 

since the last time giving birth causes the number of 

paternal specific antigen Treg cells to decrease, thereby 
increasing the risk of preeclampsia in pregnancy15.

Nulliparous and primigravida had no significant 
relation to preeclampsia incidence (p =0.174 for 
nulliparous and p=0.303 for primigravidas). In this study 
sample, the number of pregnant women with nulliparous 

and primigravida was less than those who were not. This 

study was in line with previous studies8,17.Likewise, 

with the research of Shamsi et al.10, the number of 

nulliparous women was less and not much different from 

the number of non-nulliparous women, and statistically 

showed that parity had no significant relation with the 
incidence of preeclampsia (p = 0.915). However, this 
result was different from the study conducted by Khader 

et al.13. They revealed that preeclampsia incidence was 

higher in primigravidas, and the risk of preeclampsia 

was 2.3 times higher in the first pregnancy compared to 
the second pregnancy onwards. This might occur due 

to immunological mechanisms, such as in subsequent 

pregnancies protected against paternal antigens. 

Although there was no significant relationship in this 
research, preeclampsia could occur in mothers with 

nulliparous and primigravida at a non-risk age and in the 

absence of comorbid diseases.

This study indicated that new partners did not 

significantly relate to the incidence of preeclampsia (p 
= 0.518). Research conducted by Hercus et al.16revealed 

that women who had preeclampsia in previous 

pregnancies had an increased risk of subsequent 

pregnancies with both new and permanent partners. Yet, 

pregnancies with new partners for women with previous 
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normal pregnancies had a significantly risk of developing 
preeclampsia (OR : 2.27; p = 0.015). This may occur due 
to the low period of exposure to preconception semen 

because tolerance will be formed in long exposure with 

the same partner9. These results were not found in this 

research, and it could be because the data about the 

new partner obtained from the patient’s medical record 

showed that the written husband was different from the 

previous pregnancy. This research also assumed that 

the pregnancy occurred with a partner as reported in the 

medical record. 

The Relation of Comorbid Disease and 
Preeclampsia Incidence

The results of this study indicated that chronic 

hypertension had a significant relation with the incidence 
of preeclampsia (p = 0.007). This result was in line with 
the research of Pare et al.8who revealed that chronic 

hypertension affected the incidence of preeclampsia 

(AOR: 2.72; 95% CI: 1.78 - 4.13; p <0.01). Khader 

et al.13stated that high blood pressure significantly 
increases preeclampsia risk (OR: 11.9). Tessema et 

al.9also found that chronic hypertension had a relation 

with the incidence of preeclampsia (AOR: 4.3; 95% 

CI: 1.33 - 13.9). Chronic hypertension in preeclamptic 

women could increase the risk of pregnancy-associated 

stroke (PAS) (OR: 3.2; 95% CI: 1.8 - 5.5)18. This might 

occur due to the presence of cardiovascular blood vessel 

problems since before pregnancy. Thus, the elasticity of 

the blood vessels decreases and becomes a predisposing 

factor for preeclampsia.

Data analysis results showed that diabetes mellitus 

did not have a significant relation with the incidence 
of preeclampsia (p =0.108). This might be because 
the presence or absence of diabetes was asked after 

the mother had pregnancy, while before pregnancy 

the mother’s ignorance of glucose levels could occur 

if there was no previous blood glucose examination. 

This study’s results were in line with those of Nursal 

et al.17stated that there was no significant relationship 
between a history of diabetes mellitus and the incidence 

of preeclampsia (p =1.000). However, this result was 
different from previous research stating that pre-

gestational diabetes was related to the incidence of 

preeclampsia8,10. Middleton et al.19stated that pregnant 

women with diabetes in the group with a loose glucose 

target (GDP 6.7 - 8.9 mmol/L) found more women with 

preeclampsia than the moderate target group (GDP 5.6 - 

6.7 mmol / L) and tight (GDP ≤ 5.6 mmol/L).

The infection did not have a significant relationwith 
the incidence of preeclampsia (p = 1.000). In this research, 
the absence of a significant relation could be due to the 
various types of infection. Based on previous studies, 

not all types of infections significantly affected the 
incidence of preeclampsia. From five pregnant women 
in the sample of cases who suffered from infection, only 

one mother (20%) had bacterial vaginosis, two mothers 

(40%) had hepatitis B infection, one mother (20%) had 

acute respiratory infections, and one other mother (20%) 

had not known the type of infection. Meanwhile, in the 

control sample, out of 10 mothers who experienced 

infection, there were two types of infection, hepatitis 

B infection (90%) and S. pneumoniae infection (10%). 

In chronic hepatitis B infection, Huang et al.20revealed 

that in Asian women, this infection can reduce the risk 

of preeclampsia because it had a negative significant 
relation (OR: 0.77, 95% CI: 0.65 - 0.90; p = 0.002), 
this is due to disruption immune response or increased 

immune tolerance caused by hepatitis B virus infection. 

Minassian et al.21found that other infections such as the 

respiratory tract were also not related with preeclampsia 

(AOR: 0.91; 0.72 - 1.16), in contrast with urinary tract 

infections (AOR: 1.22; 1.03). - 1.45). In another research, 

Miller et al.18revealed that infection can increase the risk 

of developing PAS in preeclamptic women.

The Relation of Fetal Factor and Preeclamptic 
Incident

In this research, all pregnancies were singleton 

pregnancies. Thus, the relation with the incidence of 

preeclampsia was not known. The result of this research 

was in line to the previous study22.They stated that all 

respondents had single pregnancies. When compared 

with single pregnancies, multiple pregnancies can 

increase the risk of preeclampsia by 2.36 times, and 

preeclampsia will occur in 30% of pregnancies22. 

This result was different from the previous research 

that multiple pregnancy had a significant relation with 
the incidence of preeclampsia8,13. The incidence of 

preeclampsia increased in multiple pregnancies not due 
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to incompatibility of maternal HLA with the fetus, but 

because of fetal antigens twice as many as in single 

pregnancies15.

In this research, there was no pregnancy with hydatid 

mole. This was presumably because the samples in the 

research were pregnant women who delivered, while in 

the hydatidiform molar pregnancy the fetus was absent/

unable to survive, thus, there was no birth. Hydatidiform 

moles developed from pregnancy tissue were divided 

into two types: complete hydatidiform moles and partial 

hydatidiform moles. The total hydatidiform mole was a 

type that often occurred and there was no fetus, while 

in the partial hydatidiform mole, there was a defective 

or non-viable formation23. Min et al.24 in their study, 

argued that compared to the normal placenta in early 

pregnancy, the hydatidiform mole produced more 

vascular endothelial growth factor (VEGF), increased 

angiogenic factors VEGF could lead to the development 

of preeclampsia with very early onset.

Multivariate Analysis

Multivariate analysis using logistic regression 

showed that family history of hypertension (OR: 3.374; 

95% CI: 1.454 – 7.830; p: 0.005), maternal age (OR: 

2.885; 95% CI: 1.311 – 6.347; p: 0.008), and BMI 

(OR: 2.590; 95% CI: 1.525 – 4.400; p: 0.000), were 

independent variables that significantly affected the 
dependent variable. Family history of hypertension 

was the most dominant factor among other independent 

variables, with a p value of 0.005 and an OR value of 

3.374, which means that pregnant women who had a 

family history of hypertension had a risk of developing 

preeclampsia 3.374 times compared to pregnant women 

without a family history of hypertension. 

Conclusion

Family history of hypertension, maternal age, 

BMI, pregnancy interval, and chronic hypertension 

have a significant relation to preeclampsia incidence. In 
multivariate analysis, family history of hypertension is 

the most dominant risk factor among others.

Further study is needed to conduct regarding risk 

factors for preeclampsia, especially those related to 

emotional, social, and cultural conditions, so that risk 

factors can be obtained holistically. 
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Abstract

Contraceptive devices and medicine have a very strategic value in supporting family planning operations. 
This study therefore aims to determine the trend of contraceptive need and usein Dayak societies, and 
analyze the supply chain as well as the management of contraceptives required to fullfill this need. The 
research design used a case study, and qualitative data were obtained from in-depth interviews supported by 
secondary data. Meanwhile, quantitative data were collected through questionnaire survey, and data analysis 
was performed using the triangulation method. Subsequently, the results of qualitative data analysis were 
combined with the results of quantitative data analysis to acquire final conclusions. In Dayak societies, 
injections are the contraceptive form most required and used by people in the local community (30.21%). 
Furthermore, there is a significant correlation between need and use of contraceptives (Sig. = 0.000). The 
demand for contraceptives is based on the remaining stock at the health center, as well as the community’s 
request. During the acceptance process, the quality, quantity, and type of contraceptives are checked, and 
counseling is provided, especially for new acceptors. Meanwhile, the suitability of the contraceptive storage 
conditions at the health center was discovered to be 61.46%, compared to the standard. Currently, supporting 
management isnot run optimally, especially in terms of formulatingan operating standard procedure, as 
well as monitoring, evaluating, and implementing training.Thus, the availability of contraceptives at the 
supplier and local community’s need for contraceptives are taken into consideration and as a strategy for 
managing contraceptives in the Primary Health Care of Dayak societies, in order to ensure the availability 
of contraceptives at Puskesmas and fullfill the contraceptive needs of Dayak societies.

Keyword: Contraceptive supply chain, contraceptive management, and contraceptive need. 

Introduction

Contraceptive devices or medicine have a very 

strategic value in supporting family planning operations, 

and must therefore be managed properly(1-3). Thus, valid 

and reliable forecast as well as logistical management 

is one of the key elements considered to ensure each 

couple of reproductive age are able to obtain the 

desired contraceptives. The interrelated stages in the 

contraceptive management cycle require an organized 

supply chain system and must always be supported by 

support management, to ensure effective and efficient 
management(2-6). In addition, poor management 

of contraceptives tends toaffect the availability of 

contraceptives in family planning service facilities, and 

the stock of contraceptives tend to become stagnant,or 

stock out. Thisin turn impacts services in family planning 

service facilities and increases the risk of not meeting 

acceptors’ needs(7-10). 

The primary Health Care Center (Puskesmas), as 

the spearhead of basic health services, must always 

be able to provide contraceptives to meet community 

needs. Furthermore, the use of contraceptives is also 

influenced by cultural factors, including hereditary 
habits(11,12). A person tends to be interested in using one 
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type of contraceptives, in cases where people around 

them use the same(11,12). The Dayak culture has unique 

traditional pregnancy restriction efforts, and the local 

people are able to plan the desired number of children 

and determine individual birth spacing, by eating 

“suluh” (rolling young leaves). However, injection is 

the most widely used contraceptive by people living 

in Dayak societies,within the last 2 years (2019-2020)
(13).This study therefore aims to determine the trend of 

contraceptive needs in Dayak societies, and to analyze 

the supply chain and management of government 

contraceptives in meeting these needs. 

Material and Methods

The research design used a case study, and 

qualitative data were obtained from in-depth 

interviews with contraceptives management officers at 
Puskesmas, supported by documents, notes, and reports. 

Subsequently, the qualitative collected data was reduced 

by summarizing, selecting, and focusing the data on 

items in line with the research objectives. Meanwhile, 

quantitative data were collected through questionnaire 

survey, and presented in the form of a frequency 

distribution table and correlation test. The results of 

qualitative data analysis were then combined with the 

quantitative counterpart, using the triangulation method, 

to obtain final conclusions. 

Results and Discussion

Description of contraceptive availability in Dayak 

societies.

To meet the needs of community contraceptives, 

the availability of contraceptives at the suppliers as well 

as Puskesmas needs to be considered because this tends 

affect targeted family planning services(2). Table 1 shows 

the condition of contraceptives stock at the supplier and 

Puskesmas. 

Table 1: The Percentage Stock Conditions of Each Contraceptives at the Suppliers and Puskesmas, Between 
January and September, 2020.

Unit and Type of Contraceptives
Stock condition (%)

Stockout Stagnant

Suppliers

1. IUD

2. Implant

3. Injection

4. Pill

66,67

-

-

66,67

-

66,67

66,67

-

Puskesmas

1. IUD

2. Implant

3. Injection

4. Pill

-

-

-

-

33,33

66,67

100

100

Table 1 shows the stock of IUDs and pills in supplier 

has experienced stockout (66.67%), while implants 

and injections have experienced stagnancy (66.67%). 

This is also the case in Puskesmas, where implants and 

injections as well as IUDs and pills have been stagnant 

at 66.67%, 100%, 33.33% and 100%, respectively. The 

availability of adequate contraceptives at both suppliers 

and health care facilities affects the fulfillment of 
demands and needs of couples within childbearing age, 

with the desire to use contraceptives(14). 
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Puskesmas is responsible for monitoring and 

managing contraceptives, and places orders with 

suppliers in cases of need. Thus, the decision on the 

products and quantity to order, depends on the needs 

of each puskesmas(10). Community needs for certain 

contraceptives types are often determined through 

local community use patterns(15,16). Furthermore, the 

availability of contraceptives stock at suppliers is related 

to the supplier’s ability to meet the real contraceptives 

needs, including at Puskesmas(7). The stock conditions of 

contraceptives at Puskesmas are not always the same as 

suppliers, and stagnancy may occur in Puskesmas, even 

in cases where the district level experiences a stockout. 

This is probably due to the ineffective distribution of 

contraceptives within the community(6). 

Management of contraceptives in Puskesmas

Selection (Planning)

The planning for contraceptives needs is prepared 

by coordination between Puskesmas and family 

planning field officers from the Family Planning Center, 
at the sub-district level. The planning was carried out 

by the Family Planning Center, however, the supply of 

contraceptives to puskesmas remains based on the needs 

and demands of acceptors as well as the remaining 

stock. This condition is in line with the theory stating 

the calculation of stocks, including working stock, 

buffer stock, remaining stock, and waiting time, must be 

considered while planning(2). 

Procurement (Request)

In this study, Puskesmas did not target the 

number of contraceptives requested. Regardless of the 

contraceptives provided by KB Center, this number 

will also be received by Puskesmas. This health center 

usually receives contraceptives every three months and 

the most common are pills and injections. This is based 

on trends in the use of contraceptives in the work area   

study by Puskesmas, where acceptors used injections 

the most. Furthermore, this also occurred in previous 

studies where injection was the most popular type of 

contraceptives (15,16).

Requests for implants and IUDs are only made 

by Puskesmas in cases where prospective acceptors 

come to Puskesmas to ask for these contraceptives. 

This is because there are very few acceptors interested 

in implants and IUDs. Thus, the health center helps to 

prevent the occurrence of stagnancy, and consequently, 

expiration of the implant or IUD. 

Receipt

In this study, contraceptive equipment and 

medicines arriving at Puskesmas are received by the 

officer in charge of family planning. At the time of 
receipt, the receiving officer checks the contraceptives, 
as well as the suitability between delivered goods and 

the proof of incoming goods, in terms of quantity and 

type. The expiry date, packaging condition, and physical 

condition of contraceptives are also examined. This is 

in line with the theory and results of previous studies 

stating the quality, quantity, and type of drugs coming 

to health care facilities must be checked before being 

receivedor stored in the storage area(3,17,18).

The contraceptives acceptance form is a receipt 

of incoming goods and signed by the delivery and 

receiving officers.Subsequently, any damaged goods 
found during the examination are returned and replaced 

with new contraceptives in good condition. This 

procedure for receiving contraceptives at the health 

center is in accordance with the technical guidelines’ 

requirements for acceptance, storage and distribution 

of contraceptives, for the National Family Planning 

Program(18). 

Storage

The received and checked contraceptives are 

then placed in a storage rack within the service room. 

This storage rack’s location joins the service room, 

cleaned daily by a janitor, andhas sufficient ventilation, 
air circulation, as well as lighting.The number of 

contraceptives received must be in accordance with the 

storage capacity of the contraceptives, and the key to the 

storage rack is only held by responsible personnel.

Based on observation and filling in the contraceptive’s 
storage checklist, the percentage compatibility between 

the contraceptive’s storage requirements and the health 

center’s storage facilities, was 61.46%. The Indonesian 

Ministry of Health’s requirements for drug storage 
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include, the presence or absence of stock cards, cleanliness 

and adequate air circulation, safe storage, procedures for 

storing medicines in accordance with the principles of 

First Expired First Out (FEFO) and First In First Out 

(FIFO), procedures for storing damaged, expired, as 

well as stagnant drugs, and documentation(1,17,19). 

Counseling

Counseling is often provided more frequently 

to new acceptors, and there are 6 officers providing 
contraceptive and counseling services at Puskesmas. 

These officers have never attended any training on 
providing counseling. Family planning officers often 
use counseling media, including flipcharts of decision-
making tools and contraceptive kits, to support 

counseling. Subsequently, prospective acceptors / 

acceptors may be invited to go home, discuss and 

obtain the husband’s consent, then fill out the informed 
consent form, particularly for prospective acceptors 

/ acceptors desiring an IUD. This counseling is also a 

forum for family planning officers to rectify society’s 
negative stigma towards contraceptives and provide the 

community with the right understanding.

According to previous research, counseling is 

usually provided to new participants and media or tools 

are usually required to support the counseling process. 

Provision of counseling tends to increase the success 

of family planning programs, thus, counseling training 

is necessary for Puskesmas family planning service 

officers(20). 

Distribution to acceptors

The contraceptives distributed to acceptors are 

recorded in a register book. This distribution occurs 

after providing medical examination and counseling to 

acceptors. Family planning officers also provide several 
information,especially on contraceptive use, while 

distributing the items to acceptors. This includes the 

control schedule, schedule of repeat visits, and possible 

side effects acceptors experience. In addition, acceptors 

using implants are also taught how to treat wounds after 

implant placement, and reminded to take antibiotics and 

pain medications provided by family planning officers. 

Support management

Management of information systems

The Contraceptive Management Information 

System, as well as the recording in Puskesmas 

were conducted manually. Outgoing contraceptive 

transactions are recordeddaily in the KB cohort register, 

while proof of contraceptives received by the health 

center are contained in the Proof of Entry. Subsequently, 

the entire information contained in the book or form 

is recapitulated and reported to the supplier every 

month, in the form of a Family Planning Health Facility 

Monthly Report. Currently, puskesmas does not have 

standard operational procedures documents related to 

the management of contraceptives, whether planning, 

requesting, receiving, storing, or distributing. However, 

the standard operating procedures implemented include 

providing counseling, insertion of IUDs and implants, as 

well as giving birth control pills and injections.

The adequate management of information 

systems is also an important part of the management 

contraceptive cycle. Information is the engine driving 

the entire logistical cycle, and the logistics management 

information system is a system of records and reports 

used to collect, organize, and present logistics data 

collected at all levels of the system. These records and 

reporting must therefore be conducted clearly to prevent 

errors in oral communication and facilitate traceability. 

Information is collected to make decisions, thus better 

information leads to better decisions making(2,3,6,21). 

Supervision, monitoring and evaluation

In this study, the management of contraceptives 

at Puskesmas was routinely supervised by the Family 

Planning Field Officer (PLKB) at least once a month. 
During supervision, the parameters most often evaluated 

include the conditions of contraceptives, both the 

number and physical condition of stock, as well as 

recording and reporting of the use of contraceptives. 

This supervision is a planned observation process by the 

PLKB, and the supervision of officers working in the 
logistics system allows for smoother running and helps to 

anticipate the required changes. In addition, conducting 

supervision regularly and effectively, coupled with the 

implementation of logisticstraining in the workplace, 
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helps to prevent and resolve supply problems as well as 

human resource constraints(2).

Meanwhile, monitoring and evaluation activities 

are carried out by the local District Health Office in 
conjunction with technical guidance activities held at 

Puskesmas. In terms of contraceptive management, only 

parameters related to recording/documenting activities 

are monitored. This monitoring is carried out regularly 

to determine the progress of an ongoing activity, while 

evaluation is a procedure for assessing a program/

activity to obtain information on the success of achieving 

set goals, as well as activities, results, impacts and costs. 

Regular monitoring and evaluation of logistics system 

activities show how well the system is performing, areas 

requiring improvement, as well as the system’s impact 

on service delivery(2,6). 

Organization and staffing

As the leader, the head of Puskesmas provides 

support for the implementation of the family planning 

program, for instance, by providing family planning 

officers from Puskesmas during the Family Planning 
Center’s safari. The head also appoints a staff member in 

charge of contraceptive management, to be responsible 

for family planning.Meanwhile, the educational 

background of Puskesmas family planning officers is a 
midwifery diploma degree, and each staff member has a 

description of respective duties and functions. Also, the 

head of Puskesmas provides support to staff by granting 

permission to pursue higher formal education, in a bid to 

improve the quality of human resources.

The involvement of the Puskesmas head with 

staff greatly influences contraceptive management. In 
addition, the duties and responsibilities, powers as well 

as relationships among all personnel must be clearly 

defined and understood by concerned personnel and 
contained in the job descriptions(2,6,22). 

Financing

The contraceptives received by puskesmas are free, 

and suppliers are responsible for procurement funds, 

as well as the cost of distribution to puskesmas.These 

funds come from the Non-Physical Special Allocation 

Fund managed by the supplier, and finance allocation 
and management directly affects all parts of the logistics 

cycle, including the cost of storage, transportation, and 

management logistics contraceptives(2,23,24). 

Trend description of the need and use of 

contraceptives of Dayak societies.

The desirefor a small, healthy and prosperous family 

continues to increase in some developing countries, and 

this motivates people to provide ideal birth spacing, 

using contraceptives(13). This is also experienced by 

people living within   Dayak societies in Indonesia. Table 

2 shows the frequency distribution of the contraceptives 

need in Dayak societies.

Table 2: The needs and uses of each contraceptive type, in Dayak societies.

Type of Contraceptives
Contraceptive Used Contraseptive Needed

n % n %

Pill 25 25,5% 22 22,4

Injection 24 24,5% 29 29,6

IUD 24 24,5% 20 20,4

Implant 25 25,5% 27 27,6

Total 98 100 98 100
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According to Table 2, 96 respondents from Dayak 

societies (30.21%)needed injectable contraceptives the 

most. This is in line with the previous study on the trend 

of contraceptives use, where injection is the most widely 

used contraceptive by acceptors (58.28%)(13). Table 3 

shows the correlation between the required and used 

contraceptives.

Table 3: Significance test of t value between need and use of contraceptives.

Variabel

Unstandardized Coefficients Standardized 
Coefficients t Sig.

B Std. Error Beta

Need
0,908 0,056 0,855 16,119 0,000

The results of t value = 16,119 and bigger than ttable 

(1,98498). The results of the significance test show a 
significant relationship between the contraceptives use 
and need (Sig. < 0.05).

Also, the schemes from analysis of the patterns 

of need and use in the community, supply chains, and 

contraceptives management, as well as supporting 

management are a suitable material for consideration 

and materials for strategies in contraceptive supply chain 

management, especially in Puskesmas. This way, the 

condition of the stock of contraceptives is controllable 

and the community is able to obtain appropriate 

contraceptives as needed. Figure 1 shows the scheme 

of supply chain and management of contraceptives in 

Dayak societies. 

 Conclusion

In Dayak Societies, injection is the most needed and 

used contraceptive type. In addition, the availability of 

contraceptives at suppliers, and the patterns of community 

need and use, as well as supporting management are 

suitable materials for strategy formulation in regulating 

contraceptive management at Puskesmas in Dayak 

societies, to ensure availability at Puskesmas, and meet 

contraceptive needs for Dayak communities. 
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Abstract 

Coughing is a mechanism for expelling foreign particles or excess mucus in the airway by increasing 
high expiratory pressure. When coughing, the respiratory muscles that control cough production are the 
inspiratory and expiratory muscles. Weakness of the expiratory muscle can affect to the ability to generate 
sufficient pressure to cough. In generally, a decrease in respiratory muscle’s strength can occur in patients 
who have experience of prolonged immobilization, elderly people who suffer from sarcopenia, to stroke 
patients. The untrained healthy persons were not realizing the effects of their lifestyle which can reduce the 
rectus abdominis muscle as an additional expiratory muscle. If it occurred in long time, it will reduce the 
lung function capacity of force expiratory volume (FEV1) and force vital capacity (FVC). The subjects of 
this study were 16 untrained healthy males with aged 18-40 years. Furthermore, they divided into 2 groups, 
the intervention group with Expiratory Muscle Trainer (EMT) training plus of Neuromuscular Electrical 
Stimulation (NMES) on the rectus abdominis muscle and the control group with exercise with Expiratory 
Muscle Trainer only. The outcome was measured for FEV1 and FVC by spirometry. The results of this study 
were indicating an increase in FEV1 and FVC in each group however. The intervention group was increase 
of FEV1 0.22+0.22 (p value=0.18) and the control group was 0.01+0.39 (p value=0.92). The intervention 
group was increase of FVC 0.50+0.48 (p value=0.02) and the control group was 0.32+0.51 (p value=0.12). 
The FEV1 results between the two groups were not significant difference (p value=0.21) and as well as FVC 
results after 4 weeks of training. In summary, this study concluded that EMT training with NMES increased 
FVC even though the difference between the two was not significant. 

Keywords: expiratory muscle trainer, neuromuscular electrical stimulation, force expiratory volume (FEV1), 
force vital capacity (FVC). 
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Introduction

Coughing is a mechanism for expelling foreign 

particles or excess mucus in the airway by increasing 

high expiratory pressure. When coughing, the 

respiratory muscles that control cough production are 

the inspiratory and expiratory muscles. Weakness of the 

expiratory muscle can affect to the ability to generate 

sufficient pressure to cough. In generally, a decrease in 
respiratory muscle’s strength can occur in patients who 

have experience of prolonged immobilization, elderly 

people who suffer from sarcopenia, to stroke patients1. 

WHO were reports 15 developing countries with the 

highest number of deaths due to pneumonia with the 

highest number from India with 158,176, followed by 

Nigeria with 140,520, and Pakistan in third place with 

62,782 deaths2. Pneumonia was in the top 10 of diseases 

in hospitals and community health centers in East Java 

from 2008 to 2010. Based on Riskesdas, the incidence of 

pneumonia in East Java at 2013 was 1.3%3.

DOI Number: 10.37506/ijfmt.v15i3.15841
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The risk of pneumonia was increased as well as the 

duration of the prolonged immobilization4. Its due to 

the accumulation of secretions in the lowest bronchial 

branches which is affected lung atelectasis and an ideal 

environment for pathological bacteria5. Fatigue in the 

respiratory muscles can also increase the sensation of 

shortness of breath and decrease lung function capacity 

in healthy subjects6. This can be caused by obstructed 

movement of the rectus abdominis muscle, especially 

as a result of wearing a belt too tight or a self-image 

that shows if have a flat stomach7. The untrained healthy 

person does not realize the effects of his lifestyle which 

can reduce the rectus abdominis muscle as an additional 

expiratory muscle. Therefore, if it occurred in a long 

time, will reduce the ability to sputum secretion, reduce 

pulmonary function, moreover increasing the risk of 

pneumonia8,9,10.

Breathing exercises using EMT can have an effect to 

increase expiratory muscles strength and the frequency 

of breath in normal people, so that increasing the 

respiratory function during exercise. The patients with 

chronic obstructive pulmonary disease, exercise using 

EMT has a positive impact on respiratory function11. 

The NMES is the use of electrical stimulation of the 

motor nerves which causes a muscle to contract. Patients 

with respiratory problems, such as weakness that affects 

the respiratory muscles, NMES can be used to increase 

the ability of the respiratory muscles and to increase 

the function itself. The use of NMES on the abdominal 

muscles has been hypothesized to increase muscle mass 

and tone, thereby improving respiratory function12. 

Research on the effect of breathing exercises with 

an EMT coupled with the use of NMES on the rectus 

abdominis muscles was limited. Based on the problem 

above, this study aims to determine the effect of adding 

NMES to the rectus abdominis on breathing exercises 

with EMT in untrained healthy young male adults on 

their lung function. 

Methods

This study was an experimental study in untrained 

healthy male subjects with randomized pre-test and 

post-test group design.

Subjects

The study subjects were 16 untrained healthy men 

who met the inclusion criteria. The inclusion criteria 

were untrained healthy men, ages 18-40 years, body mass 

index (BMI) 18.5 - 24.9 kg/m2, and willing to participate 

in this study. Exclusion criteria were undergoing 

a routine aerobic exercise program twice a week, 

undergoing a rectus abdominis muscle strengthening 

exercise program, ischemic heart disease and 

arrhythmia, using a pacemaker, restrictive or obstructive 

airway disease, neuromusculoskeletal disease, and 

allergy to neuromuscular electrical stimulation electrode 

pad. The subjects were randomly divided into two 

groups, intervention group using EMT with addition 

NMES (n=8) and control group using EMT only (n=8). 
Baseline data was collected before the training program 

and post intervention data was collected 4 weeks after 

training. FEV1 and FVC was measured before and after 

the training program as an outcome in this study with 

spirometry. All participants were given instructions 

about the objectives and procedures of the study and 

invited to participate after signing the informed consent 

form. This study was approved by the institutional ethics 

research committee of Dr. Soetomo General Hospital, 

Surabaya, Indonesia.

Intervention

In the first visit, introducing with all tests was 
carried out. 50% maximal expiratory pressure (MEP) 

is determined using Phillips EMT. The training 

program was initiated with warming up and ended with 

cooling down. Training session for intervention group, 

exercise was adjusted to the contraction of the NMES. 

The exercise were characterized by isometric rectus 

abdominis muscle exercise using Phillips EMT, intensity 

50% MEP, 5 sets, 6 repetitions/set, five times a week 
with, for 4 weeks, The addition NMES using Intelect® 

portable NEMS follow the exercise with EMT. The 

detail of exercise described as follows: 1) Intervention 

group, exercise of rectus abdominis muscles, initiated 

EMT, intensity 50% MEP, 5 sets, 6 repetitions/set, five 
times a week (rest interval between sets is 1 minutes), 

and NMES electrodes placed at rectus abdominis muscle 

with on time 6 seconds, off time 30 seconds until visible 

muscle contraction for 30 minutes, 2) control group, 

only performed EMT training.
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Statistical Analysis

The data were analyzed using the Statistical Package 

for Social Sciences (SPSS v.23). Data normality 

assumptions was used Saphiro-Wilk test. The baseline 

characteristics between intervention and control groups 

were compared using independent sample t test. The 

differences between FEV1 and FVC before and after the 

training session of intervention and control group using 

paired t test. Between-group differences (delta) of FEV1 

and FVC were compared using independent t-tests. The 

differences were considered statistically significant at p 
<0.05. 

Results and Discussion

Total subjects of this study were 16 participants who 

were divided into intervention and control groups groups 

(8 participants in each group). None of the subjects 

reported any adverse effects during the strengthening 

exercise program. The baseline characteristics of the 

subjects such as age, weight, height, BMI, FEV1 and 

FVC value before training program did not show a 

significant difference between the two groups (Table 
1). In both intervention and control groups groups, there 

was not a statistically significant increase in FEV1 (p 
>0.05) after strengthening exercise. But in intervention 

group there was a statistically significant increase in 
FVC (p <0.05) (Table 2). Comparison of the delta FEV1 

and FVC revealed that there was no difference between 

the two groups (p >0.05) (Table 3). 

Table 1. Baseline Characteristic of Subjects.

Variable Intervention Group (n=8) Control Group (n=8) p Value

Age (Year) 32.62±4.83 30.75±4.65 0.689

Weight (kg) 67.37±4.03 60.12±10.45 0.105

Height (m) 1.68±4.03 1.69±5.80 0.380

BMI (kg/m2) 23.66±2.33 20.76±2.72 0.471

FEV1 3.29±0.32 3.53±0.32 0.154

FVC 3.48±0.36 3.80±0.48 0.159

*Significant if p value <0.05. 

Table 2. FEV 1 and FVC Before and After Exercise.

Intervention (n=8) Control (n=8)

Before After p Value Before After p Value

FEV1 3.29±0.32 3.53±0.36 0.18 3.53±0.32 3.55±0.19 0.92

FVC 3.48±0.36 3.99±0.50 0.02* 3.80±0.48 4.12±0.48 0.12

*Significant if p value <0.05 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3493

Table 3. Comparison of Delta FEV1 and FVC Before and After Exercise between Two Groups.

Intervention Group (n=8) Control Group (n=8) p Value

FEV1 0.22±0.22 0.01±0.39 0.210

FVC 0.50±0.48 0.32±0.51 0.564

*Significant if p value <0.05 

Spirometry can assess static lung function and 

dynamic lung function. Static lung physiology is the 

volume of air in a static state that is not related to the 

time dimension, consist of tidal volume (TV), inspiratory 

reserve volume, expiratory reserve volume, residual 

volume, inspiratory capacity, functional residual 

capacity, vital capacity, forced vital capacity, total lung 

capacity. Dynamic pulmonary physiology consists of 

FEV1, FVC, Forced expiratory flow, Peak expiratory 
flow rate, and maximum voluntary ventilation (MVV)13.

FEV1 and FVC required strong additional expiratory 

muscles to release expiratory gas volume14. Weakness 

in the expiratory muscles will cause a decrease FEV1 

and FVC in chronic diseases such as chronic obstructive 

pulmonary disease14,15.

FEV1 and FVC results depend on the amount of 

chest pressure generated during exhalation. Both of 

these examinations are very dependent on the abdominal 

muscle’s strength, power of abdominal muscles, and 

the greater pressure generated. When the abdomen 

muscle contraction, it increases abdominal pressure and 

pushes the diaphragm toward to the chest cavity. This 

will be decreasing of lung size and an increasing pleural 

pressure on both tests16.

Lung function was influenced by respiratory muscle 
strength, compliance with the thoracic cavity, airway 

resistance, and recoil elasticity of lung tissue17. Changes 

in FEV1 before and after exercise showed an increase 

although not significant in the intervention group (p 
value 0.18) and the control group (p value 0.92). The 

FVC before and after exercise showed a significant 
increase in the intervention group (p value 0.02) after 

undergoing 4 weeks of training. But in the control group 

was showed insignificant improvement (p value 0.12). 

This is similiar with research from Sasaki (2005) who 

reported that exercise using an EMT in 16 healthy young 

subjects for 2 weeks showed insignificant results before 
and after exercise. This is caused by strengthening 

exercises on the respiratory muscles cannot affected to 

the function of the lungs, but can reduce the feeling of 

shortness of breath in the subjects18. 

Research from Sapienza (2011) which reported 

exercise with an EMT for 4 weeks reported an increase 

in Maximal Expiratory Pressure (MEP) which indicates 

an increase in expiratory muscle strength but not effected 

for lung function19. Research Zhao20 reported giving 

NMES for 4 weeks in patients with chronic obstructive 

pulmonary disease also did not give a significant increase 
in FEV 1 and FVC20.

Research by McLachlan21 reports that giving 

NMES increases FVC after 4 weeks. These is more 

about improving in strength and mass of the abdominal 

muscles rather than improving in lung function21. The 

increase in strength could be come from neurological and 

morphological adaptations. Therefore, the possibility of 

performance improvement mainly supported by changes 

in intra- and inter-muscle coordination wich the NMES 

works on recruiting muscle fiber type II that quickly but 
ease to fatigue. While using Expiratory Muscle Trainer 

works on recruiting muscle fibers type I that are slow 
but not to fatigue easily. A systematic review shows an 

increase in blood flow and changes in muscle fibers in 
the muscle12, 20.

The two exercise groups showed a positive effect 

in increasing FEV 1 and FVC, but there was no 

significant difference between the two groups (p value 
ΔFEV1=0.210 and p value ΔFVC=0.564). Suzuki6 and 

Sasaki18 also reported similar results, where there was 
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no significant difference between before and after 4 and 
2 weeks of exercise using the EMT in healthy people6,18. 

Likewise, the research of Laciuga11 and Woodberry23 

which showed an increase in each group, but there were 

no significant differences between groups on FEV 1 
and FVC. This is because strengthening exercises on 

the expiratory muscles cannot affect the condition of 

lung function, but increase the strength of the expiratory 

muscles and functional capacity11,20,23,24.

The results of research from Kucio24 and Zhao20 

which provided NMES for 4 weeks also found no 

significant difference to FEV 1 and FVC before and after 
exercise, but there was an increase in expiratory muscle 

strength, physical performance and functional capacity 

of the study subjects20,23. This study has limitation that 

physical activity of subjects outside the exercise program 

cannot be controlled so that could be affect the results of 

the study. 

Conclusion

In summary, exercise with EMT with the addition 

of NMES increase FVC in untrained healthy subjects. 

There is no difference in the FEV1 and FVC between 

both groups. 
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Abstract 

Background: The increase in COVID-19 cases demands hospitalpreparedness in handling COVID-19 to 
provide quality services by prioritizing patient safety and health personnel factors. The purpose of this study 
is to analyze hospital preparedness in providing COVID-19 services comprehensively.

Method: The study is a cross-sectional design. The research objects are public, private, and police hospitals. 
The review usesthe checklist from the CDC.Observation and interviews with hospital leaders carried out 
data collection. Data were analyzed descriptively.

Result: From the results of filling out theinventory, the preparedness of public, private, and police 
hospitals in Banjarmasin was low on average. In detail, it showedaverage scores that publichospital(2.83), 
privatehospital(2.70), and Policehospital(2.63). Police hospital is better prepared than the private and public 
hospital. Public and private hospitals have the lowest scores on the written COVID-19 Development of 
written COVID-19 Plan component. Meanwhile, the Police hospital had the lowest scores on consumable 
and durable medical equipment and supplies.

Conclusion: It concludedthe private, public, and police hospitals have a low level of preparednessfor 
COVID-19 services. 

Keywords: hospital preparedness, COVID-19, hospital, pandemic disaster management 
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Introduction 

SARS-CoV-2 has implications for the largest 

coronavirus outbreak on record to date. Initially, most 

of the casesof Coronavirus Disease 2019 (COVID 19) 

in China, but the virus has spread to more than 184 

countries worldwide1.COVID-19 has been designated 

as a particular emerging infectious disease that causes 

outbreaks and causes a public health emergency2. 

WHO has designated this outbreak as a Pubic Health 

emergency. Besides, WHO has declared COVID-19 

a pandemic. Indonesia is one of the countries affected 

by this outbreak among hundreds of other countries in 

the world3,4. The Indonesian government, on March 

31, 2020, has designated COVID-19 as a Public Health 

Emergency through Presidential Decree Number 11 

of 2020, and this was followed by Presidential Decree 

Number 12 of 2020 concerning Determination of Non-

Natural Disasters for the Spread of COVID-19 as a 

national disaster on April 13, 20205. The risk of death 

due to non-natural disasters is 1.5 times higher than 

natural disasters6.

Incident COVID-19 in Indonesia, according to the 

official website of the Indonesian COVID-19 Task Force 
(www.covid19.go.id),from day to day, it is increasing, 

and now it has entered the ninth month. Update as of 

DOI Number: 10.37506/ijfmt.v15i3.15842
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December 2, 2020, from distribution dataCOVID-19 in 

Indonesia. The patient is positive and reached 549.508 

people, and the patient has declared healed 458.880 

people and died from 17,199 people.Epidemics/

pandemics cause enormous losses, both in the health 

and social and economic fields. The existence of an 
epidemic/pandemic can threaten humanity’s health and 

safety if not treated immediately. Another effect, this 

condition, also impacts social and economic aspects, 

which can cause colossal losses7.

The government has defined 835 hospitals as 
referrals for handling COVID-19 with details of the 

national referral hospitals designated by the Ministry 

of Health and 703 Provincial/Regency/City referral 

hospitals defined by the Governor5.Every hospital 

must be ready for emergency response.The hospital 

design must be considered to handle disaster patients, 

and disaster planning must be included in the hospital’s 

service system. Hospitals need to form a disaster-related 

information network, conduct simulations, and monitor 

disasters’ effects on patients handled by the hospital8,9.

Based on the response to the COVID-19 pandemic 

that is currently happening globally, the Centers for 

Disease Control and Prevention (CDC) has issued 

a guide in the form of a checklist that can be used to 

determine hospital preparedness in the face of the 

COVID-19 pandemic. The guidance including handling 

patients who are positively infected with COVID-1910. 

During a limited meeting, the news channel CNN 

Indonesia reported that President Joko Widodo ordered 

priority handling of the COVID-19 in eight provinces 

where the number of cases is still high. The president 

said these eight provinces contributed 74% of the total 

positive cases of COVID-19in Indonesia. One of them is 

South Kalimantan Province11.The purpose of this study 

was to identify the preparedness of private, police, and 

public hospital in Banjarmasin, South Kalimantan, to 

more comprehensively forthe COVID-19 pandemic by 

using the COVID-19. 

Materials and Methods 

Design study with a cross-section approach.

The study collects data using a questionnaire. The 

questionnaire was taken from the CDC to measure 

hospital preparedness10. The hospital preparedness 

consists of: 

1) Structure of Planning and Decision-Making, 

2) Development of a written COVID-19 Plan, 

3) Elements of a COVID-19 Plan in general, 

4) Elements of a COVID-19 Communication 

Facility, 

5) Consumable and durable medical equipment 

and supplies, 

6) Identification and management of ill patients, 

7) Visitors access and movement within the 

facility, 

8) Occupational health, 

9) Education and training, 

10) Healthcare service/surge capacity.

The study was carried out in three types of hospitals. 

The three hospitals are 1 public hospital, 1 private 

hospital, and 1 police hospital.The source of information 

for each hospital is the Director.

As for the criteria regardingthe preparedness of 

three hospitals Banjarmasin, South Kalimantan for 

Pandemic COVID-19,by using Comprehensive Hospital 

Preparedness Checklist for Coronavirus Disease 2019 

(COVID-19), and will give values   1 to 4, with the 

following criteria: 

1 = There are documents, and it is implemented

2 = There are documents and not implemented

3 = No records and implemented

4 = No documents and not implemented 

Each indicator’s scoring criteria are determined 

based on “the highest score minus the lowest score, 

divided by the indicator range”. The scoring criteria 

consist of:
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<1.75  : High

1.75-2.49 :  Middle

2.50-3.24 :  Low

> 3.24 :  Very Low 

Data analysis used a descriptive method, which 

describes the average results of measuring the variables 

or the main components of hospital preparedness for 

handling COVID-19 according to the assessment criteria. 

Results and Discussion 

The hospital preparedness measurement studied 

was an equivalent hospital, namely a class C hospital 

located in Banjarmasin, South Kalimantan province, and 

outpatient services for COVID-19 patients. The private 

hospital’s bed capacity has 151 beds, while for Police 

hospital and the public hospital has 100 beds.

The police and publichospital are referral hospitals 

for handling COVID-19 determined by the Governor 

of South Kalimantan, while the private hospital is not 

COVID-19 referral hospitals in South Kalimantan.

The private hospital was established in 1970. 

Meanwhile, the police hospital was established in 1994. 

Besides, the publichospital has been established since 

2018. In terms of the number of beds, the Isolation Room 

for COVID-19 Patients in private hospitals has 30 beds, 

the police hospital has 46 beds, and the publichospital 

with 40 beds.

Based on Table 1, the second variable’s measurement 

results are the component of the Development of a 

written COVID-19 Plan for Public hospital has a score 

of 3.67. Most of them do not have written planning 

documents covering COVID-19 preparedness plans, 

facility planning, and critical personnel implementation. 

The situation could be because the Public hospital 

was established two years. Planning for a community 

outbreak of COVID-19 is crucial for maintaining 

healthcare services during a response10. To quickly 

deal with COVID-19, disaster management planning is 

needed; this planning is expected to reduce the disease 

transmission and mortality rate12.

During a pandemic disaster, public facilities, 

especially hospitals, have an essential role in providing 

health services. Given the importance of an efficient 
response to emergencies and the need for a functional 

health care infrastructure in the aftermath of a disaster, 

hospital administrators must consider all aspects of the 

hospital vulnerability13. 

Table 1. Description of private, police, and public hospital in Banjarmasin in 2020 

No. Hospital Profile Private 
Hospital

Police Hospital Public Hospital

1. Hospital Class C C C

2. Accreditation Status Plenary Plenary Intermediate

3. Number of Beds 151 100 100

4. Number of Special Isolation Room Beds 30 46 40

5. 
Number of Doctors (General Practitioners 

and Specialists)
87 53 46

6. Number of nurses 123 95 113

7. The number of other health workers 65 56 41

8. Number of Volunteers 0 0 22

9. Ownership Foundation Police City government

10. Established in 1970 1994 2018

11. Referral Hospital for Handling COVID-19 Not Yes Yes
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Based on Table 1, the results show the average score 

of the fifth variable. Consumables and durable medical 
equipment supplies for publichospitals the average 

score is 3.50. This result is low because the Public 

Hospital is still the regional integrated service unit of the 

Banjarmasin City Health Service, so the planning for the 

supply of medical supplies is still not optimal. Based on 

the Director-General of Health Services’ appealin 2020, 

the hospital provides services to COVID-19 patients. It 

completes all the completeness of handling COVID-19 

cases and Personal Protective Equipment (PPE) for all 

health workers according to their respective criteria for 

each service room/service risk. Previous research has 

suggested that to prevent the spread of COVID-19 from 

infected patients, one of which is the use of personal 

protective equipment14.Disaster management plans 

should have guidelines/protocols in providing stocks 

of both health workers, health materials, and medical 

supplies needed in a pandemic, for example, providing a 

large number of personal protective equipment before a 

pandemic disaster occurs15.

The next measurement results show the next 

variable’s average score is the identification and 
management of ill patients, and the three hospitals have 

the same score of 2.50. CDC states that the hospital 

has a location setting regulation to separate the triage 

of COVID-19 and non-COVID-19 suspects, establish 

face-to-face triage alternatives, and establish criteria 

for accepting criticala process for referral of COVID-19 

patients.The measurement results show that the next 

variable’s average score is visitor access and movement 

within the facility. The three hospitals have the same 

score(2.50)10.Hospitalsmust have a plan for visitor 

access and conditioning, have visitor restriction criteria 

and protocols, establish processes to allow long-distance 

communication between patients and visitors when 

implementing visitor restrictions.

For occupational health variables, the three 

hospitals have the same score (2.87). The hospital must 

plan to monitor and set work limits for health workers, 

have a respiratory protection program, and have a PPE 

compliance audit process for COVID 19 preparedness. 

The conditions because health workers have a high risk 

of acquiring infections while carrying out treatment for 

patients exposed to COVID-1916.

The three hospitals’ education and training 

variables have the same score(2.83). This score is in a 

low category. All hospitals must ensure that their staff 

is trained, equipped with medical equipment/PPE, and 

have comprehensive capabilities in handling COVID-19 

in health facilities10. To prevent potential exposure to 

contaminated patients who come to the hospital and limit 

the spread of contamination, 95% of hospital staff in the 

front-line services should receive training regarding 

contaminated patients and emergency response measures 

included in hazardous materials management planning. 

Refresher training should be conducted annually17.

The last variable is the surge capacity, and the 

three hospitals have the same score of 3.00. The surge 

capacity is an organization’s ability to respond to the 

demand for increased health services18. Hospitals must 

have a program to anticipate capacity increases. The 

program includes strategies to maintain the hospital’s 

core mission, continue to care for patients with 

chronic diseases, increase bed capacity, and maximize 

staff numbers. Besides, emergency room strategies 

accommodate additional patients, logistical support, 

telemedicine services, staffing contingency plans, and 
cross-sectoral coordination with local governments10.

The measurement of preparedness components/variables 

for private, police,and publichospital for COVID-19 can 

be seen in Table 2. 
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Table 2. Results of measurement of preparedness components/variables for private, police, and public 
hospital in Banjarmasin for COVID-19 in 2020 

Variable Private Hospital Police Hospital Public Hospital

Structure for Planning and Decision 
Making 

3.00 2.14 2.71

Development of written the COVID-19 
Plan

3.33 2.83 3.67

Elements of the Covid Plan 19 general 1.85 2.71 3.0

Facilities Communication 1.85 1.85 2.14

Consumable & durable medical 
equipment and supplies

3.17 3.00 3.50

Identification and management of sick 
patients

2.50 2.50 2.50

Visitors Access and movement within 
the facility

2.60 2.60 2.60

Occupational Health 2.87 2.87 2.87

Education and training 2.83 2.83 2.83

Health services / surge capacity 3.00 3.00 3.00

Average 2.70 2.63 2.88

Health service facilities’ availability for handling 

COVID-19 must be accompanied by providing 

good service quality,prioritizingpatients’ safety, and 

occupational health19. The readiness of health service 

facilities, especially hospitals, in handling COVID-19 

by maintaining the quality of health services is the right 

way to overcome the COVID-19 pandemic5. The average 

preparedness of private, police, and public hospital is in 

a low category.This study’s results align with previous 

research that found that most Nepal hospitals aredown 

and unprepared for COVID-193. 

Conclusions 

The results of measuring hospital preparedness 

for the COVID-19 pandemic at private, police, and 

publichospital located in Banjarmasin are still low 

level of readiness.Regarding the hospitals’ limitations, 

it is possible to input several parties concerned for 

further comprehensive improvement efforts, both by the 

hospital and related stakeholders. 

Acknowledgment: We would like to thank you to 

the Centers for Disease Control and Prevention provide 

the checklist questionnaire used in the study.The author 

also expressed his gratitude to the Hospital Director who 

helped in completing this study. 

Source of Funding: Self-funding 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3501

Conflict of Interests: Nil 

Ethical Clearance: This study has passed the Ethics 

Committee’s testat Universitas Airlangga Surabaya, 

Indonesia. The respondents’ identities have all been 

deleted from the dataset. Respondents have provided 

written approval for their involvement in the study. 

References 

1.  Khanwar A, Hepller S, Kanwar K, Brown CK. 
Infect Control Hospital Epidemiology: A Survey 
of COVID-19 Preparedness Among Hospitals in 
Idaho. Public Hea. Cambridge University Press; 
2020. 1–8 p. 

2.  Megatsari H, Laksono AD, Herwanto YT, Sarweni 
KP, Geno RAP, Nugraheni E, et al. Does husband/
partner matter in reduce women’s risk of worries?: 
Study of psychosocial burden of covid-19 in 
indonesia. Indian J Forensic Med Toxicol. 
2021;15(1):1101–6. 

3.  Shrestha A, Rajbhandari P, Bajracharya S. Hospital 
Preparedness for Outbreak at Patan Hospital: 
Lesson Learnt from COVID-19. J Nepal Heal Res 
Counc. 2020;18(46):142–3. 

4.  Megatsari H, Laksono AD, Ibad M, Herwanto YT, 
Sarweni KP, Geno RAP, et al. The community 
psychosocial burden during the COVID-19 
pandemic in Indonesia. Heliyon. 2020;6(10):Article 
number e05136. 

5.  The Ministry of Health of The Republic of 
Indonesia. Guidelines for Monitoring the 
Evaluation of Hospital Readiness during the 
COVID-19 Pandemic. Indonesia: Directorate 
General of Health Services; 2020. 

6.  Pane M, Isturini IA, Wahidin M. Health Crisis 
Management in Indonesia. Media Litbangkes. 
2018;28(3):147–56. 

7.  The Ministry of Health of The Republic of 
Indonesia. International Training Consortium 
on Disaster Risk Reduction (ITCDRR). Jakarta, 
Indonesia: Health Crisis Center; 2015. 

8.  Okumura T, Suzuki K, Fukuda A, Kohama A, 
Takasu N. The Tokyo subway sarin attack: disaster 
management, part 2: hospital response. Acad 
Emerg Med. 1998;5(6):618–24. 

9.  Wulandari RD, Supriyanto S, Qomaruddin MB, 
Damayanti NA, Laksono AD. Role of leaders in 
building organizational readiness to change - Case 
study at public health centers in Indonesia. Probl 
Perspect Manag. 2020;18(3):1–10. 

10.  Control C for D. Comprehensive Hospital 
Preparedness Checklist for Corona Viruse Disease 
19 (COVID 19). Atlanta, United State: Centers for 
Disease Control; 2020. 

11.  Laksono AD, Wulandari RD, Ibad M, Herwanto 
YT, Sarweni KP, Geno RAP, et al. Predictors of 
Healthy Lifestyle in The COVID-19 Pandemic 
Period in East Java, Indonesia. J Crit Rev. 
2020;7(18):1515–21. 

12.  Firmansyah MI, Rahmanto F, Setyawan D. The 
Preparednes For The COVID-19 Pandemic 
Management In Indonesia. J Adm Kesehat Indones. 
2020;8(2):188–201. 

13.  Jahangiri K, Izadkhah YO, Lari A. Hospital safety 
index (HSI) analysis in confronting disasters: 
A case study from Iran. Int J Heal Syst Disaster 
Manag. 2014;2(1):44–9. 

14.  Ling L, Joynt G, Lipman J, Constantin J, 
Joannes-Boyau O. COVID-19: A critical care 
perspective informed by lessons learnt from other 
viral epidemics. Anaesth Crit Care Pain Med. 
2020;39(2):163–6. 

15.  Reidy M, Ryan F, Hogan D, Lacey S, Buckley C. 
Preparedness of Hospitals in the Republic of Ireland 
for an Influenza Pandemic, an Infection Control 
Perspective. BMC Public Health. 2015;15:847. 

16.  Wu T, Liuand Y, Zi Z. The SARS-CoV-2 outbreak: 
What we know? Int J Infect Dis. 2020;94:44–8. 

17.  Harvard School of Public Health. Hospital Based 
Decontamination Preparedness Resources. 
Massachusetts: Harvard School of Public Health; 
2014. p. 45. 

18.  Simatupang RB. Preparedness of Gatot Subroto 
Hospital in Relief of Pandemic Influenza Disaster 
to Anticipate Bioterrorism Threats. J Prodi Manaj 
Bencana Univ Pertahanan. 2017;3(2):60. 

19.  Wulandari RD, Supriyanto S, Bagus Qomaruddin 
M, Damayanti NA, Laksono AD. Change 
commitment and change efficacy of public health 
center in indonesia in implementing efforts to 
improve the quality of health services. Indian J 
Public Heal Res Dev. 2019;10(10):1923–8. 



3502    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Knowledge, Perception, Motivation and Expectations of 
Nursing and Midwifery Students on Exit Exam in Bengkulu 

City, Indonesia

Ida Samidah1, Murwati1, Tita Septi Handayani1 

1Faculty of Health Science, Department of Nursing, Dehasen University, Bengkulu, Indonesia 

Abstract 

Background: Public knowledge regarding health services has been increasing significantly in the recent 
years and it has an effect on increasing community demands for quality health services. Therefore, health 
workers with good skills, intelligent, and communicative are needed. Good competence is also needed in 
carrying out their roles and functions according to the code of ethics The competencies of health worker 
graduates are different in every regions in Indonesia. The majority of health workers perceive that their 
current competencies are not in accordance with their expectations. To ensure that health workers produced 
by educational institutions have the same competence, all health worker graduates are required to take a 
competency test as a requirement for obtaining a registration certificate. Exit exam is a competency test that 
is conducted as a requirement for graduation. This study aims to provide an overview of the relationship 
between the knowledge, perceptions, motivation and expectations of nursing and midwifery students on 
the competency test as a graduation requirement. Methods: This is a mix-method study (A quantitative 
and qualitative methods were used). The quantitative method used was non-experimental, with a cross-
sectional approach, and qualitative methods to find out information about the perceptions, motivations and 
expectations of respondents about the implementation of the competency exam as a passing requirement. 
The number of samples in this study were 246 respondents, consisting of DIII midwifery, Nursing DIII and 
nurses (82 respondents for each colleges). Results: The results of the study based on the path analysis showed 
that education had no influence on knowledge, respondents’ perceptions and expectations of the competency 
test, but had an influence on motivation (P = < 0.01). Knowledge does not affect on perception, motivation 
or expectation, while for perception variable affects on motivation (P = 0.026) and expectation (P= <0.01). 
Conclusion: Respondents’ expectations will be directly influenced by motivation and perception.
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Background

Increasing public knowledge will have an effect on 

the increasing demands of the community for the quality 

of health services, so that health workers with adequate 

competence are needed. In order to get a good comment 

from the community, health services should provide 

good skilled, intelligent, and communicative workers. 

As well as good competition in terms of carrying out 

their roles and functions according to the code of ethics. 

Quality health services need to be supported by human 

resources produced by quality educational institutions in 

accordance with established standards [1, 2].

The competencies of health worker graduates are 

not the same in every region, based on research results 

showed the perception of the implementing nurses, most 

of the nurses perceive that their current competencies 

are not in accordance with their expectations [3]. Similar 

answers were also obtained from the users and patients 

who stated that the majority of users and patients 
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stated that currently the nurse’s competence was not 

in accordance with the competency. This condition is 

largely due to the variety of facilities and infrastructure 

provided by nursing education providers. Most nursing 

education providers have limited practice areas as 

a vehicle for student practice, as well as inadequate 

aspects of human resource availability. To ensure that 

the nursing staff produced by educational institutions 

have the same competence [4].

The competency test for health workers is a process 

to measure the knowledge, skills and attitudes of health 

workers in accordance with professional standards. A 

competency certificate is a certificate of recognition of 
the competence of a health worker to be able to carry 

out his practice and / or professional work throughout 

Indonesia after passing the competency test (Permenkes, 

2011). 

Based on the results of research conducted by 

HPEQ Student (2013), it was found that more than 60% 

of Indonesian health students already know the reasons 

for implementing competency tests, the objectives and 

benefits of competency tests, how to grant competency 
certificates, competency test methods (both MCQ and 
OSCE), guidelines preparation of competency test 

questions, as well as the place and implementation 

of competency tests. Almost all students expressed 

their support for the implementation of the national 

competency test, as one of the requirements for passing 

(exit exams). It is an implementation in standardized 

educational institutions, using the MCQ and OSCE 

methods, integrated financing with education costs, and 
transparency of graduation results [5].

The results of a survey of 20 nursing and midwifery 

students in Bengkulu, found that basically students 

were ready to face the competency test as a graduation 

requirement (Exit Exam), with the expectiaition that 

the competency test will be carried out transparently 

in terms of financing, determining the passing score or 
determining the results of competency tests. Based on 

the data above, the researcher is interested in conducting 

research on the relationship between knowledge, 

expectations, perceptions regarding the competency 

testing as a graduation requirement based on education 

level among nursing and midwifery students in 

Bengkulu.

Methods

Research Design and Samples

This research used quantitative – qualitative 

methods, where the quantitative method used was non-

experimental, with a cross sectional approach. In addition, 

for qualitative research data collection was carried out 

by in-depth interviews. Qualitative methods used to 

find out information about respondents’ perceptions and 
expectations about the implementation of the national 

competency exam. The samples were nursing and 

midwifery students who took the competency test, with 

total 246 respondents, consisting of 82 respondents from 

midwifery DIII, 82 respondents from nursing DIII and 

82 Respondents from nursing Profession program. 

Measurements

The data for quantitative method were obtained 

from a structured questionnaire. While, the data for 

qualitative method were obtained using interview 

guidelines (semi-structural). The questions used to 

obtain more in-depth information about respondents’ 

perceptions and expectations of the competency test. 

Before the questionnaire wass used to collect data; first 
a trial was conducted, such as the validity and reliability 

test, using the Pearson Product Moment test. If the 

correlation score between the question item score and 

the total score is statistically significant, it can be said 
that the measuring instrument has construct validity.

Results

Respondent Characteristics

The age group of respondents was mostly in the 

age group of 21 to 25 years both for D3 Midwifery 

(96.34%), D3 Nursing (100%) and Ners (57.32%). 

Based on gender, most of the women were both for D3 

Nursing (70.73%) and Ners (63.41%). Meanwhile, most 

religions are Muslim with the prevalenvce; 98.78% in 

D3 Midwifery, 97.56% for D3 Nursing and 97.56% for 

Ners respondents.
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Table 1. Frequency distribution of respondents according to general characteristics on the D3 in midwifery, 
D3 in nursing and Ners (n1 = n2 = n3 = 82)

Variable D3 Midwifery D3 Nursing Ners

 n % n % n %

Age       

<20 yrs 1 1.22 0 0 0 0

21– 25 years 79 96.34 82 100 47 57.32

26– 30 years 2 2.44 0 0 33 40.24

31 - 35 years 0 0 0 0 1 1.22

> 35 years 0 0 0 0 1 1.22

Gender       

Male 0 0 24 29.27 30 36.59

Women 82 100 58 70.73 52 63.41

Religion       

Islam 81 98.78 80 97.56 80 97.56

Christian 1 1.22 2 2.44 2 2.44

Source: Primary Data, 2020

Table 2. Frequency distribution of respondents according to knowledge, perception, motivation and 
expectation on the D3 in midwifery, D3 in nursing and Ners

Variable Good Less

 n % n %

Knowledge     

D3 Midwifery 56 68.29 26 31.71

D3 Nursing 47 57.32 35 42.68

Ners 52 63.41 30 36.59

Perception     

D3 Midwifery 57 69.51 25 30.49

D3 Nursing 46 56.1 36 43.9

Ners 33 40.24 49 59.76

Motivation     

D3 Midwifery 47 57.32 35 42.68

D3 Nursing 29 35.37 52 64.63

Ners 49 59.76 33 40.24

Expectation     

D3 Midwifery 61 74.39 21 25.61

D3 Nursing 45 54.88 37 45.12

Ners 11 13.42 71 86.58

Source: Primary Data, 2020
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Knowledge

The results of the frequency distribution of 

respondents’ knowledge about the competency test 

were mostly good. For D3 Midwifery, 56 respondents 

(68.29%) have good knowledge, while for D3 Nursing 

47 respondents (57.32%) and Ners 52 respondents 

(63.41%).

Perception

Different results were obtained for each level 

of education, some of the respondents in midwifery 

had positive expectations (69.51%), as well as for D3 

Nursing (56.10%). Meanwhile, most of the nurses had 

negative expectations (59.79%).

Motivation

Different results were obtained for each group. 

Most of the D3 midwifery group had strong motivation 

(57.32%) as well as for nurses (59.76%). While for D3 

Nursing most of them have low motivation (64.63%).

Expectation

Different results were obtained for each group. Most 

of the D3 Midwifery group had positive expectations 

(74.39%) as well as D3 Nursing (54.88%). Meanwhile, 

most of the nurses had pessimistic expectations 

(86.58%).

Differences in Respondents’ Knowledge

Based on Table 6, the mean value of the respondents’ 

knowledge about the competency test were reported; 

D3 midwifery is 6.10 with a minimum value of 0 and 

a maximum of 9, for D3 nursing the mean value is 5.71 

with a minimum value of 0 and maximum 10, while for 

Ners the mean value is 5, 71 with a minimum value of 0 

and a maximum value of 9.

The statistical test results obtained p value = 0.027, 
meaning that at alpha 0.05, there was a significant 
difference in the mean value of knowledge about 

competency tests in the D3 midwifery, nursing and Ners 

D3 groups, so that the knowledge of the three groups’ 

competency tests was different.

Table 3. Distribution of frequency differences in respondents’ knowledge, perception, motivation and 
expecttaion about competency test in the D3 Midwifery, D3 Nursing and Ners 

Variable Mean Min Max P-Value

Knowledge     

D3 Midwifery 6.1 0 9

D3 Nursing 5.71 0 10 0.027

Ners 5.93 0 9  

Perception     

D3 Midwifery 39.39 26 50

D3 Nursing 38.17 21 50 0.246

Ners 35.85 26 44  

Motivation     

D3 Midwifery 40.31 34 50

D3 Nursing 37.84 24 46 0.879

Ners 40.13 32 50  

Expectation     

D3 Midwifery 44.04 30 50

D3 Nursing 42.52 31 50 0,000

Ners 38.98 31 44  

Source: Primary Data, 2020
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Differences in Respondents’ Percentage

Based on Table 7, it was obtained that the mean 

value of respondents’ perceptions about the competency 

test reported at D3 midwifery is 39.39 with a minimum 

value of 26 and a maximum of 50, D3 in nursing, a mean 

value of 38.17, a minimum value of 21 and a maximum 

of 50, while for Ners the mean value is 35.85 with a value 

minimum 44 and maximum value 44. The statistical test 

results obtained p value = 0.246, at alpha 0.05 there was 
no significant difference in the mean value of perceptions 
about competency testing in the midwifery D3, Nursing 

and Nursing D3 groups.

Differences in Motivation of Respondents

Based on Table 5.8, it was obtained that the mean 

value of the respondents’ motivation to the competency 

test reported at D3 midwifery is 40.31 with a minimum 

value of 34 and a maximum of 50, for D3 nursing the 

mean value is 37.84 with a minimum value of 24 and a 

maximum of 46, while for Ners the mean value is 40, 13 

with a minimum value of 32 and a maximum value of 

50. The statistical test results obtained p value = 0.879, 
meaning that at alpha 0.05, there was no significant 
difference in the mean value of motivation regarding 

the competency test in the D3 midwifery, Nursing and 

Nurse D3 groups, so that the respondents’ motivation the 

competency tests in the three groups were no different.

Differences in Respondents’ Expectations

Based on Table 5.9, it was obtained that the mean 

value of the respondents’ expectations for the competency 

test in midwifery D3 is 44.04 with a minimum value of 

30 and a maximum of 50, for D3 nursing the mean value 

is 42.52 with a minimum value of 31 and a maximum 

of 50, while for Ners the mean value is 38, 98 with a 

minimum value of 31 and a maximum value. The results 

of the statistical test showed that the value of p = 0.000, 
meaning that at alpha 0.05, there was a significant 
difference in the mean expectation of the competency 

test in the D3 midwifery, nursing and nurses D3 groups, 

so that the respondents’ expectations of competency 

testing in the three groups were different.

Discussion

The life of a nation is closely related to the level 

of education. Education is not only about preserving 

culture and passing it on from generation to generation, 

but is also expected to be able to change and develop 

knowledge. Education does not only convey familiar 

skills, but must be able to predict the various types of 

skills and proficiency that will come, and at the same 
time find the right and fast way so that students can 
master it. Education is a deliberate and planned effort 

to help improve the development of children’s potential 

and abilities so that it is beneficial for the interests of 
their life as an individual and as a citizen / community, 

by selecting the appropriate content (material), activity 

strategies, and assessment techniques [6, 7].

Based on the pathway analysis, it is known that 

education is not related to knowledge (0.133), perception 

(0.164), and hope (0.216). But knowledge is related 

to motivation (0.004). According to Notoatmodjo 

(2003) knowledge will be influenced by the level of 
education. Broadly speaking, education includes the 

entire life process of an individual from the swing to the 

grave, in the form of individual interactions with their 

environment, both formally and informally. The process 

of educational activities basically involves individual 

and group behavior. Formal and informal educational 

activities focus on the teaching process, with the aim of 

changing behavior, from not knowing to knowing, from 

not understanding to understanding [8, 9] .

Education is also an attempt to develop personality 

and abilities inside and outside of school and lasts a 

lifetime. Education affects the learning process, the 

higher a person’s education, the easier it is for that 

person to receive information. With higher education, 

someone will tend to get information from both the clan 

and the mass media. The more information that comes 

in, the more knowledge will be gained about health. 

Knowledge is very closely related to education where it 

is hoped that someone with higher education will have 

broader knowledge. However, it should be emphasized 

that someone with low education does not mean that 

they have low knowledge either. Increased knowledge 

is not absolutely obtained from formal education but 

can be obtained from non-formal education. A person’s 
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knowledge of an object also supports two aspects, 

namely positive aspects and negative aspects. These 

two aspects ultimately determine a person’s attitude 

towards certain objects. The more positive aspects of the 

object that are known will foster a more positive attitude 

towards the object [10].

Respondents in this study have an education level 

at the Diploma III and Professional (Ners) level, with 

the types of education are D3 Nursing, Nurse and D3 

Midwifery. Based on the results of the analysis, it was 

found that there was no relationship between education 

level and knowledge. This is because the knowledge 

asked in this study is not about their respective scientific 
fields, but knowledge about competency testing 
activities. Almost all institutions that provide education 

for health workers have conducted socialization on 

competency tests as a requirement for graduation (Exit 

Exam) which will be held starting in 2021.

In this study, it was found that there was no 

relationship between education and perception with an 

alpha value of 0.164. Perception is the experience of 

objects, events, or relationships obtained by inferring 

information and interpreting messages. Perception is 

giving meaning to sensory stimuli (sensory stimuli). 

The relationship between sensation and perception 

is clear. Even so, interpreting the meaning of sensory 

information does not only involve sensation, but also 

attention, expectations, motivation [11]. Several internal 

factors that influence perception, among others; (1) 
physiological factors are information entered through 

the senses, then the information obtained will influence 
and complement efforts to give meaning to the 

surrounding environment. The capacity of the senses to 

perceive each person is different so that interpretations 

of the environment can also be different. (2) Attention. 

Individuals need a certain amount of energy expended to 

pay attention or focus on the physical form and mental 

facilities that exist in an object. The energy of each 

person is different so that one’s attention to objects is 

also different and this will affect the perception of an 

object. (3) Interests. The perception of an object varies 

depending on how much energy or perceptual vigilance 

is moved to perceive. Perceptual vigilance is a person’s 

tendency to pay attention to certain types of stimuli or 

it can be said as interest. (4) Unidirectional needs. This 

factor can be seen from how strong an individual is 

looking for objects or messages that can provide answers 

in accordance with himself. (5) Experience and memory. 

Experience can be said to depend on memory in the 

sense of the extent to which a person can remember past 

events to know a stimulus in a broad sense. (6) Mood. 

Emotional state affects a person’s behavior, this mood 

shows how a person feels at the time which can affect 

how a person receives, reacts and remembers. Education 

does not directly affect perceptions,

Education in this study is related to motivation 

(0.004), Motivation is a number of psychological 

processes, which lead to the emergence, direction, and 

persistence of voluntary activities directed at certain 

goals, either internal or external to an individual, which 

causes enthusiasm and work persistence. Thus giving 

rise to certain forms of potential that encourage action 

[12].

Motivation can be influenced by several factors 
including; (1)Individual perceptions of themselves; 

someone is motivated or not to do something much 

depends on the cognitive process in the form of 

perception. A person’s perception of himself will 

drive and direct a person’s behavior to act. (2) Self-

esteem and achievement; this factor encourages or 

directs the individual (motivates) to strive to become an 

independent, strong person, and gain freedom and gain 

a certain status in the community; and can encourage 

individuals to excel, through education someone can 

show their achievements, so that they will continue to 

have strong motivation. (3) Needs; humans are motivated 

by the need to make themselves fully functional, so as to 

be able to reach their full potential. Needs will encourage 

and direct someone to seek or avoid, direct and respond 

to the pressure they experience. (4) Job satisfaction: is 

more an affective drive that appears in individuals to 

achieve the desired goals or objectives of a behavior. 

(5) Hope; there are hopes for the future [13]. Hope can 

be understood as a combination of intrinsic motivation, 

personal self-efficacy and expectations of results. Things 
that are closely related to external factors [14].

Expectations are objective information from the 

environment that affects a person’s subjective attitudes 
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and feelings. Hope is the goal of behavior. In this study it 

was also found that expectations are related to motivation 

(0.007). This research is in line with research conducted 

by Wahyu Kusumaningtias (2015) which states that the 

direction of the relationship between expectations and 

motivation is positive, meaning that the more positive 

perceptions of parents’ expectations are, the higher the 

achievement motivation of students of SMP Negeri 31 

Semarang. The effective contribution of perceptions to 

parental expectations is 20% of student achievement 

motivation. These results indicate that there are 80% 

of other factors that also play a role in influencing 
achievement motivation that are not disclosed in this 

study [15].

According to Snyder (Carr, 2004), hope is the ability 

to plan a way out in an effort to achieve goals despite 

obstacles, and make motivation as a way of achieving 

goals.Hope has a meaning that is contained in the heart 

of everyone who comes is a gift from God Almighty 

which is imprinted and difficult to describe. It is the heart 
who has hope or desire. Despair means hopelessness. 

And in order for hope to be achieved, it requires belief in 

yourself, trust in others and belief in God Almighty. Hope 

in human life is the aspiration, desire, waiting, longing 

for something to happen. In waiting for something that 

happens and is expected, humans must involve other 

humans or other forces outside of themselves so that 

something happens or manifests.

A person will have optimistic expectations if he 

believes that something will happen that has given signs 

that can be analyzed rationally, that something that 

will happen will appear at a time, and is said to have 

pessimistic expectations if there are rational signs of 

what is desired will not happen. Expectations in the 

application of a person’s life have several factors. The 

factors that affect the goals of expectations and directed 

behavior according to Snyder (Carr, 2004) include: 

(1) How big is the value of the results undertaken,(2) 

Planned solutions can be ascertained against the 

appropriate outcome and desires of how effectively they 

will succeed in the resulting thing. (3) Self-thought and 

how effectively a person will follow his path in achieving 

goals. Meanwhile, according to Weil (2000) states that 

there are several factors that can influence expectations, 

namely social support, religious belief, and maintaining 

control.maintaining control can be accomplished by 

staying informed, self-determination, and independent 

which creates a strong sense of individual hope. The 

individual’s ability to control is also influenced by self-
efficacy.

Conclusion 

Respondents’ knowledge about the Competency 

Test as a passing requirement is mostly good. 

Respondents’ perceptions of the National Competency 

Test for D3 Nursing and D3 Midwifery are mostly 

positive, while Nurses are mostly negative. Motivation 

of respondents towards the National Competency Test 

for D3 Midwifery and Nurse is mostly strong, while D3 

in nursing is mostly weak. Respondents’ expectations 

of the National Competency Test for D3 Midwifery 

and D3 Nursing are mostly optimistic, while for Nurses 

are mostly pessimistic. Education is directly related to 

motivation and motivation is related to expectations, 

perceptions are related to motivation and expectations.

Reccomendations 

This study suggests that health education institutions 

should always conduct some socializations about the 

importance of competency testing as a graduation 

requirement to all students (Junior and Senior students). 

Education institutions on Health field also should provide 
rigorous information on the area and depth material 

that usually being used in test; a description of the test 

method that usually applied on test and a reference 

for self-preparation that must be conducted by the 

institutions. For exam administrators, it is recommend 

that it can become a reference for the development 

and determination of making questions with a level of 

difficulty commensurate with the ability of prospective 
exit exam for participants, formulating booklet packages 

or sets of standard competency test implementation 

questions as well as standard setting guidelines 
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Abstract

Background: Neck pain prevalence varies widely on different studies. Poor ergonomic work habit such 
as prolonged constrained work position with persistent neck or spine flexion may imply a risk factor. 
Maintaining poor posture for long periods of time can result in chronic muscular fatigue, discomfort or 
pain, leading to pathological effects like Trapezitis and permanent disability. Exercises has proved to be 
very important for neck pain. Neck muscle exercises if given thus will prove to be beneficial in improving 
stability of the neck muscle.

Objectives: To compare the effectiveness of corrective exercise over conventional exercises in individuals 
suffering from Trapezitis. 

Methods: - It is a comparative experimental study.This study includes (N=40) subjects with neck pain 
within age group of 25-45 years. They were randomly assigned into 2 groups (Group A and B). Group A had 
20 (N=20) subjects who are treated with Corrective exercises, Group B had 20 (N=20) who are treated with 
Conventional exercises. The subjects were given intervention 5 days a week for 2 weeks. 

Result: Paired sample t-test was used for within group analysis. Independent sample t-test was done to 
analyse between group variables. No significant difference was found in NDI (p<0.001), VAS (p <0.001) 
between Corrective and Conventional groups while within the groups all outcome measures shows significant 
difference in bothbetween Corrective and Conventional groups(p=0.01). 

Conclusion: -This study concluded that both the treatment techniques,between Corrective and Conventional 
were effective in alleviating the pain in individuals suffering from Trapezitis. 

Keywords: Trapezitis, Corrective Exercises, Conventional exercises, Static strengthening, Visual Analog 
Scale, Neck Disability Index  
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Introduction 

Trapezius is a large, diamond-shaped muscle that 

extends from the back of the skull down to the lower 

part of the spine in the chest and across the width of the 

shoulders. The trapezius is attached to the top and back 

of the scapula as well as to the outer part of the clavicle. 

Its function is to help support the neck and spine, it is 

also involve in moving arms1.

Origin : The trapezius arises from the medial third 

of the superior nuchal line of the occipital bone, the 

external occipital protuberance, and the posterior border 

of the ligamentumnuchae; from the spinous processes of 

C7 – T12 vertebrae. The muscle is divided into three 

parts : descending ( Upper fiber), ascending ( Lower 

DOI Number: 10.37506/ijfmt.v15i3.15844



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3511

fiber) and Middle fiber.

Insertion : The upper fiber are directed downward 
and laterally into the lateral third of the clavicle; the 

middle fibers are directed horizontally into the acromion 
and the upper border of the spine of the scapula, the 

lowest fibers are directed upward and laterally and are 
inserted on the .medial and the spine of the scapula. 

Nerve Supply : Motor functions are supplies by 

fibers from the spinal part of the accessory nerve, sensory 
functions are supplies by fibers from the third and fourth 
cervical nerves2

Trapezitis is defined as inflammation of trapezius 
muscle. The upper trapezius muscle is designated as 

postural muscle and it is highly susceptible to overuse3. 

The pain is present even during rest and is aggravated 

by activity; it may be referred to other area from the 

site of primary inflammation. Passive range of motion 
may be painful and restricted due to pain and protective 

spasm in antagonist Groups of muscles4. Trapezitis is 

an inflammatory pain arising from the trapezius muscle 
causing a severe neck spasm. This muscle lies at the 

back of the neck and help in shrugging movement of 

the shoulders along with upward movement of the 

head5. Trapezitis is an inflammation of trapezius muscle 
which involve myofascial pain syndrome, that can be 

commonly encountered in clinical practise6.Trapezitis 

pain occurs for when person does neck extension, it is 

occurred due to faulty posture during walking, watching 

time, prolonged use of phone5. Neck pain is very 

common in the region of the upper trapezius muscle. 

About two thirds of people experience neck pain at some 

points in their lives. In middle age prevalence is highest 

and women are more affected than men.                

Neck pain prevalence varies widely on different 

studies with a mean point prevalence of 13% (range 

5.9%-38.7%) and mean lifetime prevalence of 50% 

(range 14.2% - 71.0%)7. Poor ergonomic work habit 

such as prolonged constrained work position with 

persistent neck or spine flexion may imply a risk factor8. 

Maintaining poor posture for long periods of time can 

result in chronic muscular fatigue, discomfort or pain, 

even if the soft tissues are not structurally altered9, more 

significantly prolonged exposure to high static muscle 

and joint may lead to pathological effects and permanent 

disability. Exercises has proved to be very important for 

neck pain. These exercises strengthen the muscle, help 

in increasing the range of motion, and improve mobility 

thus reducing the chance of recurrence of Trapezitis10. 

Neck muscle exercises if given thus will prove to be 

beneficial in improving stability of the neck muscle11-12

Posture correction using taping techniques, 

stretching exercises, verbal cueing, endurance exercises, 

relaxation exercises, mobilization, and soft tissue 

manipulation has been advocated in the past13-14. It 

has been concluded that in order to have long term 

benefits, posture retraining should involve re-education 
of awareness of correct posture and encouragement to 

actively maintain it. If this proposition is valid, there 

should be immediate alteration in the trapezius activity 

after such an intervention.

Methodology

An experimental design conducted for a duration of 

12 months and a number of 40 subjects, both genders 

with a primary diagnosis of Trapezitis, were randomly 

assigned to Group A ( Experimental ) and group B ( 

Coventional )after meeting the inclusion criteria. Both 

males and Females of Age 20 to 40 years withneck pain 

of less than 3 months duration. Willingness to perform 

and complete the treatment regimen as explained and 

patients who have provided written and verbal informed 

consent were included. Patient with History of recent 

surgery to neck or upper back, cervical spine, shoulder 

or open wounds in the neck region, History of trauma or 

factures in the neck, upper back or shoulder, Skin diseases 

and lesions in the area of Trapezius, Any other systemic 

disease and Subjects who are not willing to participate 

in the study were excluded from the study. The study 

proposal has been accepted by the ethical committee and 

the samples were collected from Assam Down Town 

University OPD and Physiotherapy Department, Down 

Town Hospital.

Outcome Measures

Visual Analogue Scale (VAS) and Neck Disability 

Index(NDI)
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Procedure

The samples were randomly divided into Group A 

and Group B each group containing 20 subjects. A pre 

test and post test were conducted by assessing Visual 

Analogue Scale. Neck Disability Index Questionaire. 

The interventions in Group A includedcorrective 

exercises like elevation, depression, shrugging the 

shoulder while in Group B patients were given passive 

stretching of Trapezius and Static Neck Exercises.

Group A :Corrective Exercises ( Figure 1 , 2 and 3)

In Group A the participants were instructed as 

persistent to make them aware of the correct posture . 

To apprise the participants of elevation and depression 

instructions included Shrug your shoulders by trying to 

touch the shoulders to the ears and bring them down as 

much as you can

For upward and downward rotation instructions 

were gently lift the tip of the shoulder and drop it as 

much as you can. 

For Protraction and Retraction gently spread the 

front of your shoulders apart to draw your shoulder 

blades across your chest wall and then bring the tip of 

your shoulder forward as in trying to reach forward

The Scapular Orientation of the individual subject 

with reference to the ideal posture was also explained

The participants practiced the posture reorientation 

exercise for five minutes or until satisfactory by the 
Physiotherapist whichever is achieved fast

Ergonomics advice will be given to an individual 

depends on the task of daily activities. The Exercises are 

given for 1 session per day and continued for 5 days.

Fig no 1 :Corrective Exercise( Protraction of the shoulder) 

Fig no 2 : Corrective Exercise ( Elevation of the shoulder) 
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Fig no 3 : Corrective Exercise ( Gently lifting the tip of the shoulder for shoulder rotation) 

GROUP- B ( Controlled Group)              

PASSIVE STRETCHING TECHNIQUE FOR 
TRAPEZIUS (FIG. 4)

It is essential to practice proper stretching techniques. 

Doing so will allow to avoid any unnecessary injury. 

Patient’s position- supine lying. Therapist’s 

position- standing at the head end with one hand 

underneath patient’s occiput

To stretch the upper trapezius muscle fibers, the 
patient’s head and neck will be slowly and carefully 

brought into pain free forward flexion, contralateral side 
flexion, and ipsilateral rotation.

With other hand, an inferior pressure to the shoulder 

will be applied, drawing the scapula inferiorly. Then 

holding the stretch for approx 30 sec and then gradually 

releasing the stretch, patient’s head, neck, and shoulder 

will be returned back into the neutral position. 

The stretch will be repeated three times.Focus will 

be on a pain-free stretch and it will be gentle and in 

sustained manner. The patient will be asked to relax and 

breathe freely. the patient will be advised not to hold 

breath while stretching

Static neck exercise ( Fig. 5)

Position of patient : Sitting or standing which ever is 

comfortable for patients

• Place the right hand on the right cheek. Try to 

move the neck towards right side and resist the neck 

from moving by using the palm. Both the pressure will 

be equal and the neck should not move. Hold the position 

for 10 sec. Do the same procedure in the opposite side

• Place both palm below the chin and try to look 

down and the palm will resist the movement and both 

the pressure will be equal and prohibit any movement, 

hold for 10 sec.

• Put your right hand above the ear and resist the 

head from touching the shoulder. Both the pressure will 

be equal and prohibit any movement , hold the position 

for 10 sec and aplly the same to oppoisite side 

• Interlock both the hands on the fore head and 

press with the palm so that the forward movement of the 

head is restricted, hold for 10 sec 

• Interlock both the hands at the back of the head 

and prevent the backward movement of the head with 

the palm and hold for 10 sec
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Fig no 4: Conventional Exercise ( Passive stretching) 

Fig no 5 : Conventional Exercise ( Static neck exercise) 

Data Analysis

All analysis were obtained using SPSS version 22. Demographic data of patient including sex, age, NDI score, 

VAS score were descriptively summarized. Paired t-test was performed to find effectiveness of Corrective exercises 
and Conventional exercises in reducing pain and improving disability function in individuals suffering in trapezitis. 

Independent sample t-test was carried out to compare Corrective exercises and Conventional exercises. 

Results

Table 1: Distribution of study groups according to age and gender

Variable
Correctional Exercise group n 

(%)
Conventional therapy group 

n (%)
Total
n (%)

Age (years)

20-22 8 (40) 8 (40) 16 (40) 

23-25 7 (35) 9 (45) 16 (40)

>26 5 (25) 3 (15) 8 (20)

Sex

Male 12 (60) 11 (55) 23 (57.5)

Female 8 (40) 9 (45) 17 (42.5)

Total 20 (50) 20 (50) 40 (100)
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Table 2: Comparative assessment of mean Visual Analogue Scale Score before and after correctional 
exercise

Visual Analogue Scale Score
(Mean + SD)

t-value p-value

Before 
Correctional 

Exercise
6.35+ 0.875

21.326 0.001*

After Correctional 
Exercise

2.65 + 0.587

Table 3: Comparative assessment of mean Neck Disability Index Score before and after correctional exercise

Neck Disability Index Score
(Mean + SD)

t-value p-value

Before 
Correctional 

Exercise
19.94 + 2.35

17.763 0.001*

After Correctional 
Exercise

12.22 + 1.38

Test applied: Paired t test, SD= Standard Deviation, *indicates statistically significant difference 

Table 4: Comparative assessment of mean Visual Analogue Scale Score before and after conventional 
exercise

Visual Analogue Scale Score
(Mean + SD)

t-value p-value

Before conventional 
exercise

6.35 + 0.875

22.584 0.001*

After conventional 
exercise

2.65 + 0.587

Test applied: Paired t test, SD= Standard Deviation, *indicates statistically significant difference  

Table 5: Comparative assessment of mean Neck Disability Index Score before and after conventional 
exercise

Neck Disability Index Score
(Mean + SD)

t-value p-value

Before conventional 
exercise

19.83 + 2.28

18.725 0.001*

After conventional 
exercise

12.34 + 1.48
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Table 6: Comparative assessment of before and after mean difference of Visual Analogue scale score and 
Neck Disability Index score among correctional exercise and conventional exercise groups

Mean difference (Post-Pre) (Mean + SD)

Visual Analogue scale score Neck Disability Index score

Correctional exercise group -3.75 + 0.786 -7.71 + 1.94

Conventional exercise group -3.7 + 0.732 -7.49 + 1.78

t value -0.208 -0.385

p-value 0.836 0.702

This was a 12 months structured study performed 

to determine the effects of corrective exercise over 

conventional exercises in individuals suffering from 

trapezitis. A pre test and post test were conducted by 

assessing Visual Analogue Scale and Neck Disability 

Index Questionaire. The interventions in Group A 

included corrective exercises like elevation, depression, 

shrugging the shoulder while in Group B patients were 

given passive stretching of Trapezius and Static Neck 

Exercises

The mean age of sample for both Group A and 

Group B are 23.5 and 23.3 respectively. There was no 

significant difference in mean age between the groups 
and showed homogeneity of the subjects in the two 

treatment groups.

After the intervention considerable change was 

observed in the mean values of group A and group B 

from that of the baseline value (VAS Scale and NDI). 

Statistical analysis revealed a significant reduction of 
pain and improvement of function in both groups.

Paired ‘t’ test was performed for within group 

analysis. The VAS showed significant difference in both 
group A, mean value =2.65 ± 0.587 and group B, mean 
value =2.65 ± 0.587 with a ‘p’ value of (0.001). The NDI 
similarly showed significant difference in both group A, 
mean value = 12.22 ± 1.38 and group B mean value = 
12.34 ± 1.48 with a ‘p’ value of (0.001). 

Independent ‘t’ test was performed for between 

group analysis. The VASdid not show significant 
difference in post analysis of group A,mean value = 2.65 
± 0.587 and group B, mean value = 2.65 ± 0.587with 
a ‘p’ value of 0.836. Similarly in NDI group A, mean 

value = 12.22 ± 1.38 and group B, mean value = 12.34 
± 1.48 did not show any significant difference with ‘p’ 
value of0.702.

Discussion

The comparative study was conducted to study the 

effectiveness of Correctional and Conventional exercises 

in the treatment of individual suffering from trapezitisin 

terms of reduction of pain using VAS and improvement 

in function using NDI. It was also intended to compare 

the effectiveness of Correctional versus Conventional 

exercises.

The age distribution of the groups showed the 

homogenecity of subjects. The results from the statistical 

analysis of the study supported null hypothesis which 

stated that there was no significant difference between 
the effectiveness ofCorrectional versus Conventional 

exercises to reduce pain and improve function 

onindividual suffering from trapezitis.

The mean values of data from the study indicate 

that both Correctional and Conventional exercises 

could be beneficial in the treatment neck pain on 
college student carrying heavy bags, desk worker and 
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prolonged incorrect posture in daily activities. There 

was statistically significant difference in the VAS pain 
score and NDI in both group A and group B from ‘pre’ 

to ‘post’treatment. The between group comparison 

showed statistically no significant reduction of pain on 
VAS pain score and improvement of function in group 

A as compare to group B .

Results of the present study revealed that there was 

minimum considerable effects of group A in reduction 

of pain and improve function as compared to group B in 

terms of VAS pain score and NDI score .

Conclusion

In this study, the Neck Disability Index and Short 

form VAS score showed significant difference in within 
group analysis in both the treatment groups. But, in 

between group analysis all the above mentioned scores 

exhibited insignificant difference . 

Limitation

The results only show the short term effects of the 

intervention. The study didn’t include long term follow 

up. Thus result can’t tell us about the effectiveness of 

both the intervention in long term. 

Conflict of Interest: None

Funding- Self

Refrences

1. Gray’s Anatomy (1918) Trapezius and other muscles 
of the shoulder, neck and back 1-2.          

2. Kumaresan A, Deepthi G, VaiyapuriAnandh, Prathap 
S. Effectiveness of positional release therapy in 
treatment of Trapezitis. International Journal of 
Pharmaceutical Science and Health Care.

3. JagatheesanAlagesonunnati S. Shah effect of positional 
release technique and tapping on unilateral upper 
Trapezitis tender point, international journal of 
health & pharmaceutical science. 2012; 1(2):13-17.  

4. Shweta R. Rakholiya and vaibhavived et al. effect of 
ischemic compression on upper Trapezitis, 2016; 
5(7):1131-1134.                

5. Travell JG, simons DG. Background and priciples. In 
Myofascial pain and dysfunction- the trigger point 
manual- the upper extremities. Baltimore, Md, 

Williams & Wilkins, 1983, 1.

6. Fejer R, Kyvik KO, Hartvigsen J. The prevalence 
of neck pain in the world population: A Systemic 
critical review of the literature, Eur Spine J. 2006; 
15:834-848.      

7.Finsen L, Christensen H, Bakke M. Musculoskeletal 
disorders among dentists and variation in dental 
work. ApplErgon. 1998; 29(2):119-25. 

8. Pandis N, Pandis BD, Pandis V, Eliades T. 
Occupational hazards in orthodontics: a review 
of risks and associated pathology. Am J 
OrthodDentofacialOrthop. 2007; 132(3):280-92.                

9. Effect of Two Contrasting Types of Physical Exercise 
on Chronic Neck Muscle Pain, Andersen L et al. 
Central adaptation of pain perception in response to 
rehabilitation of musculoskeletal pain: randomized 
controlled trial. 2014; 24(2):316-324.   

10. FallaDeborah, Jull Gwendolen, Russell Trevor, 
Vicenzino, Bill Hodges. Effect of neck exercise on 
sitting posture in patients with chronic neck pain.
Physical therapy. 2007; 87(4):408-417.              

11. DusunceliYesim, OzturkCihat, Atamaz Funds, 
HepgulerSimin, DurmazBerrin. Efficacy of neck 
stabilization exercises for neck pain: a randomized 
controlled study. Journal of rehabilitation medicine: 
official journal of the UEMS European Board 
of Physical and Rehabilitation Medicine, 2009; 
41:626-631.             

12. Leary SO, Falla D, Hodges PW, jull G Vicenzino 
B. Specific therapeutic exercise of the neck induces 
immediate local hypogalgesia. The Journal of Pain 
2007.

13. Brukner P, Khan K. Clinical Sports Medicine. 3rd 
edition .McGraw Hill Australia Pty LTD 2007.

14. Aker PD, Gross AR, Goldsmith CH, Peloso P. 
Conservative Managenment of mechanical neck 
pain.         

15. International Journal Of Orthopaedics Science on 
study of effectiveness of conventional exercise 
along with ultrasound by DivyaandrushaliPathak

16.  Cunha ACV, Burke TN, França FJR, Marques AP. 
Effect of global posture reeducation and of static 
stretching onto pain, range of motion, and quality 
of life in women with chronic neck pain: a random 
clinical trial. Clinics 2008;63:763-70.               

17. Kari Anne Holte, Rolf H., Westgaard. Department of 
industrial economics & technology management.



3518    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

The Norwegian University of Science & 
Technology, Trondheim, Norway.

18.  Ferrari R, Russell A S. Regional musculoskeletal 
conditions: neck pain. Best Pract Res ClinRheumatol 
2003; (17): 57-70.                 

19. BirgittaHelmersonAckelman, Urban Lindgren. 
Validity and reliability of a modified version of 
Neck Disability Index. J Rehabil Med. 2002; 34: 
284–87.

20.  Paul S. Myles, Sally Troedel, Michael Boquest, 
Mark Reeves.The pain Visual Analog Scale: Is 
it linear or nonlinear? International Anaesthesia 
Research Society.1999; 89:1517-20 

21.  Joy C. Mac dermid, David M. Walton, Sarah 
Avery, Alanna Blanchard, Evelyn Etruw, Cheryl 
Mcalpine, Charlie H. Goldsmith Measurement 
Properties of the Neck Disability Index: a systemic 

review. Journal of Orthopaedic& Sports Physical 
Therapy, 2009 May;39:5. 

22.  Boonstra, Anne M; SchiphorstPreuper, Henrica R; 
Reneman, Michiel F; Posthumus, Jitze B; Stewart, 
Roy E. Reliability and validity of the Visual 
Analogue Scale for disability in patients with 
chronic musculoskeletal pain. International Journal 
of Rehabilitation Research. 2008 June; 31(2)165-
169. 

23. BirgittaHelmersonAckelman, Urban Lindgren. 
Validity and reliability of a modified version of 
Neck Disability Index. J Rehabil Med. 2002; 34: 
284–87.

24. PK Lenka et al on immediate effect of posture 
correction of trapezius activity on computer users 
having neck pain – An Electromyographic Analysis.   



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3519

Genotyping and DNA Sequencing of Toxoplasma gondii from 
Women and Domestic Chickens in the Wasit Province Iraq

May Naji Al-khanak1, Suroor S.Salman 2

1 Assist. Prof., Department of Biology, College of Science, University of Wasit/Iraq,  
2MSc, Department of Microbiology, College of Science, University of Wasit/Iraq 

Abstract

The current study included two main axes, which are the investigation of the rates of toxoplasmosis in the 
placenta in pregnant women who experience miscarriage and normal delivery, and the rate of infection in 
the tissues of domestic chicken (brain, liver and muscles) in Wasit province. A total of 96 samples were 
collected and subjected to PCR. The sample included 24 tissue samples collected from women of normal 
childbirth or abortion, and 72 samples collected from local chickens, 24 for each of (brain, liver and muscles). 
Results revealed that the difference between the infection rate in women (62.5%) and the infection rate in 
the chickens (56.9%) was not significant. Also, the infection rates of Brain (62.5%), Liver (70.8%), and 
Muscles(58.3%) of chicken were not significant. 

Keywords: Toxoplasma gondii, placenta ,domestic chicken, nested PCR, SAG3

Introduction

 Toxoplasma gondii has been defined as a very 
important obligate intra-cellular protozoa Parasite in 

the human and veterinary areas, categorized in phylum 

Apicomplexan, a pathogen [1]. A human may get the 

infection through the ingesting underdone meat that 

contains the bradyzoite form in the cyst of the tissue 

or through drinking water that is contaminated by the 

oocyst which is shed from the infected felines [2]. It 

has been well stated that toxoplasmosis severity and 

complications are dependent upon the individuals’ 

immunological conditions [3]. The recurring pregnancy 

losses affect a minimum of 1% of the couples [4]. This 

may be characterized as one or several failed pregnancy 

cases [5]. T. gondii infection diagnosis through directly 

detecting the parasite-specific DNA in the biological 
samples with the use of the PCR-based molecular 

approaches became more popular [6]. Those approaches 

have proven their sensitivity, reproducibility, cost-

effectiveness and simplicity, and were implemented 

Corresponding author: 
Suroor saleem salman 
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on various clinical samples from the humans as well as 

animals [7, 8, 9, 28]. Chickens infected with T.gondii due 

to frequent feeding in landfills contaminated by feces of 
cats, which contain T.gondii oocysts [10].

 Regarding the transmissions of the disease through 

the feline, chickens may be one of the Toxoplasma 

infection risk factors through the oocyst transmission [6]. 

Consuming underdone meat of the free-range chicken 

can be one of the significant sources of infections for the 
humans [11]. The free-range chickens were utilized as a 

very good indicator for the contamination of the soil by 

the T. gondii oocysts due to the fact that they feed from 

ground, and the infected chicken tissues are viewed as 

one of the best infection sources for the cats [12]. 

 The domestic chicken that feed of ground, are often 

under the exposure of parasite oocysts that exist in the 

soil [13]. These findings highlight the zoonotic potentials 
of the domestic chicken in the case of being consumed 

underdone and in the case of handling their raw meats 

as well [14].

 T. gondii type I have extreme virulence in some 

animals like the mice, while the parasites of type II are 

still pre-dominant in the human infections and the ones 

DOI Number: 10.37506/ijfmt.v15i3.15845
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of type III are of a lower destructiveness level and those 

have been established in the latent infection in murine 

models [15, 16]. Even though it’s uncommon, the vertical 

infections by the T. gondii were found in some species 

of the birds [17]. In fact, the T. gondii infections are 

prevalent in several of the wild and domestic species of 

birds [18]. 

Materials and Methods

Sample Collection

Placental tissue 

 The samples of placental tissue in range of (5-

10) g have been obtained from a total of 24 aborted 

women, and after that maintained with the normal saline 

in sterilized plastic vessels then moved afterwards to 

research lab in College of Science-University of Wasit 

with conditions of cooling (i.e. ice bags) for the PCR 

technique and extraction of the DNA.

Chicken tissue

 Obtained tissue samples from free-range chickens 

from different farms, a total of 72 samples (Brain, Liver, 

and Muscles) from 24 Domestic chickens collected to 

diagnose the presence of T.gondii.

Extraction of Genomic DNA Tissues

 Genomic DNA is extracted from placenta as well 

as chicken tissue samples via utilizing gSYNCTM DNA 

Extraction Kit and conducted base on the instructions of 

the company. 

Diagnosis of the parasite by Nested PCR

 Nested PCR method is done to detect T. gondii 

according to small sub-unit ribosomal RNA gene 

from chicken tissue and Human placenta samples. The 

technique is done based on the approach indicated via 

Bessieres et al., [19]. The PCR master mix component has 

been put in a standard PCR Pre Mix Kit which contains 

all other components that are required in PCR reaction, 

namely the (TaqDNA polymerase, d-NTPs, TrisHCl pH: 

9, KCl, MgCl2, tracking dye and stabilizer). After that, 

every PCR tube will be transferred to Exispin vortex 

and centrifuged for 3mins at 3,000 rpm. Furthermore, 

placed in the PCR Thermo-cycler (T 100 Thermocycler. 

BioRad U.S.). 

 The secondary PCR master mix component put in 

a standard PCR Pre-Mix Kit which contains all other 

components that are needed in the PCR reactions, 

namely, (KCl, TrisHCl pH: 9, MgCl2, stabilizer, 

tracking dye, d-NTPs, and Taq DNA polymerase). 

After that, every PCR tube which has been transferred 

to the Exispin vortex is centrifuged for 3mins at 3,000 

rpm. After that, put in the PCR Thermo-cycler (T 100 

Thermocycler. Bio Rad U.S.). 

Results and Discussions

 The results in the Table (1) shows the percentage of 

infections in the placenta and domestic chicken tissue, a 

result of the placental tissue is (62.5%) and for domestic 

chicken was (56.9%). The difference between the two 

infection rates was not significant,

The infection rates in the brain, liver, and muscles, 

were (62.5%), (70.8%) and (58.3%) respectively, 

however, the differences among these percentages were 

not significant (p=0.65).as show in table (2).

Table (1) the percentage of toxoplasmosis samples according to nPCR method in aborted women, and 
natural birth.

Type Result No %

n PCR placenta Positive 15 62.5%

n PCR Chicken Positive 41 56.9%

P-value 0.63
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Table (2) the percentage of toxoplasmosis samples according to nPCR method in chicken organs  
(Brain, Liver and Muscle).

Organ Result No %

Brain Positive 15 62.5%

Liver Positive 17 70.8%

Muscle Positive 14 58.3%

P-value 0.65

A result of the placental tissue is (62.5%) result of 

this study disagree with Hadi [21] in Al-Najaf. The results 

were confirmed using nested polymerase chain reaction 
technique. The positive for B1 gene was 24(34.3%) out 

of (70) of the tissue sample respectively.

 The result of this study agrees with Asgari et al., [22], 

in Iran. The low rate of toxoplasma infection of the brain, 

liver, and muscles using the PCR method is probably 

related to the presence of tissue cysts in the samples, and 

in other birds such as Sparrow (Passer domestic) 17%, 

13%, 4 %, Pigeon (Columba livia) from43 was 3% (6.9) 

2 %(66.6) 1 %(33.3) ,Starling (Sturnus vulgaris) from 39 

was 5%, 3%, 2%. 

 For chicken tissue the result of this study disagree 

with Khademvatan et al., [23] in Iran the result of Free-

range chicken (Gallus domestic) from (103) samples 

positive was 16% (15.5) in Heart 10% (62.5) and in 

Brain was 6 (37.5), chickens in southwestern Iran, 

reported here, was only 16.5%. The parasite may pass 

from the uterine tissues to the placenta and then to the 

fetus [23]. Based on this, it can be concluded that if the 

parasite is diagnosed in the placenta at birth, we have 

a high probability of expecting the fetus to become 

infected with the parasite the percentage of infections 

in the placenta and domestic chicken tissue. This can 

be explained by the constant exposure of women to the 

risk factors of T. gondii infection through their routine 

household tasks such as minced meat products, raw and 

unwashed vegetables and fruits, municipal drinking from 

polluted reservoirs, In addition to the spread of stray cats 

that play a key role in the distribution of infection [24]. 

Figure (1): Agarose gel electrophoresis image that showed the Nested PCR product analysis of sag3 gene in 
T. gondii from Human placenta and chicken tissue samples. Where M: marker (1500-100bp) Lanes (1-20) 

positive sag3 T. gondii that used for DNA sequence of genotyping at (1158bp) PCR product. 
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 In the current study, among the 20 strains most 

prevalent in toxoplasmosis in the women placenta and 

domestic chickens were genotype III 6 (60%) in the 

women placenta, and 6 (60%) in domestic chickens, the 

genotype I was 4 (40%) in the placenta of women, and 

2 (20%) in domestic chickens. As a result of genotype II 

just 2 (20%) in domestic chicken, out of the total sample. 

The DNA sequencing analysis of T.gondii surface 

antigen 3 (SAG3) complete gene showed a clear genetic 

variation between T. gondii isolates from different hosts 

according to phylogenetic tree analysis that analyzed 

local T.gondii Human and Domestic chicken isolates 

with Standard NCBI-BLAST T. gondii isolates.

Figure (2): Phylogenetic tree analysis based on the complete sequence of surface antigen (SAG3) gene 
in local T. gondii Human placenta and chicken tissue isolates that used for genotyping analysis. The 

evolutionary distances were computed using the Maximum Composite Likelihoodة method by phylogenetic 
UPGMA tree (MEGA X version). 

The T. gondii Human placenta (No.7,2,3and 5) and 

T. gondii chicken tissue (No. 2 and 3 ) were showed 

closed genetic related into T. gondii genotype I. The T. 

gondii Human placenta (None) and T. gondii chicken 

tissue (No.3 and 1 ) were showed closed genetic related 

into T. gondii genotype II. The T. gondii Human placenta 

(No. 1,4,6,8,9 and 10) and T. gondii chicken tissue 

(No.1,1,2,2,3and4 ) were showed closed genetic related 

into T. gondii genotype III. At total genetic change 

(0.015-0.005).

For placental tissue, results of the present were in 

agreement with (25) By PCR-RFLP investigation, the 

18 T. gondii genotypes that have been isolated from the 
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humans in Cyprus and Crete have been part of the type 2 

(22%) and type 3 (78%). 

 For placental tissue the results of the present research 

disagreed with (1) in Iraq for detecting the T. gondii 

strain genotypes, by using 3 enzymes of restriction to 

the nested products of the PCR GRA-6 and TaqI and 

BsiE1 to the products of the nested PCR BTUB, for the 

detection of the T. gondii strain types. Results are: of 

type I1 3 (60%), of type II 6 (25 %), and of type III 4 

(15%).  

For chicken tissue, result of the present work was in 

agreement with (26) chicken isolate Genotyping of the 

T. gondii with the use of SAG-2 the locus has specified 
that 5 have been type III and 1 has been type I. which is 

the 1st report of T. gondii isolation from the chickens 

from Mexico.

 For chicken tissue, the result of this research agreed 

with (27) in Brazil, the general analyses of 151 isolates 

of T. gondii have shown 58 genotypes. 50% (i.e. 29/58) 

of those genotypes had one isolate and the second 50% 

of genotypes have been identified with 2 isolates or 
more, only 1/151 isolates have been clonal Type 1 strain, 

five have been clonal Type III strain, and 2 isolates had 
mixed infection. The clonal Type II strain has been 

absent. One of the strains has been Type II at every one 

of the loci, except for the BTUB. Results have confirmed 
high genetic diversities of the isolates of the T. gondii in 

Brazil.

Conclusion

 This study showed that toxoplasmosis is prevalent 

in humans in Iraq. It is also concluded that the high 

prevalence of T. gondii in humans may be associated 

with the parasite transmission through infected chicken’s 

meat. The study suggests that chickens should be kept in 

a sanitary area and limits their contact with the feline to 

decrease the chances of parasite transmission. Humans 

should avoid eating undercooked and raw chicken meat.

 PCR evidence of Toxoplasma DNA in placental 

tissues has shown limitation of infection that is active 

to women with spontaneous abortion confirming that the 
main etiology of spontaneous abortion in Iraqi women is 

Toxoplasma gondii. 

 The nested PCR approach has been considered as 

the optimal approach compared to the other approaches 

that are utilized to diagnose the T. gondii with the use 

of the tissue sample and certain primer for that parasite.

 Homology sequence identity between local 

Toxoplasma gondii Human isolates surface antigen 

(SAG3) gene Toxoplasma gondii genotypes isolates. 

it appears that the main genotypes in the current study 

were genotype III and genotype I.
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Abstract

Background: Effective time management has become increasingly important for head nurses to accomplish 
the health care organizations’ objectives. Also, time management can help head nurses in balancing their 
professional and personal lives . Learning how to manage nursing time at work will reduce work stress, 
burnout and gain control over work. Objective: the present study is conducted to evaluate the effect of 
time management program for the head nurses on their work stress. Materials and Methods: A quasi-
experimental research design (intervention and control) with pretest and posttest has been conducted to 
achieve the aim of this study. The study was conducted at Ain-Shams University Hospitals. The subjects of 
the study included 115 head nurses working in Ain Shams University hospitals. The subjects were divided 
into two groups, intervention and control group. Results: The results indicated that there was a highly 
statistical significant difference between pre /post, pre / follow up results regarding time management 
knowledge level , time management skills , time wasters and work stress in favor of the intervention group 
p-value <0.001, whereas there was no statistically significant difference or improvement in the control 
group (p > .05). Conclusion: The study revealed that the head nurses work stress decreased markedly after 
implementing the time management program in the intervention group than the control group. 
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Introduction 

Time is one of the most valuable assets for everyone 

in everyday life, it is a finite, valuable and the most 
consumable of all resources because it cannot be stored or 

recovered.Time management is significantly important 
in the nursing profession because wasting time and 

inappropriate management have negative effects on the 

quality of care given to patients (1). Time management is 

defined as an accomplishment of specified activities by 
making optimal use of available time (2).

Head nurses are required to work more strictly and 

smartly due to long work hours to carry out more of their 

day to day tasks, in a limited time (3) . So, effective time 

management is considered an important factor for any 

head nurse to achieve the goals in an organization and 

control over the amount of time spent to accomplish 

a task and reducing the wasted time including greater 

productivity, less stress, improved efficiency, more 
opportunities for professional advancement and greater 

opportunities to achieve career and life goals. In contrast, 

if the time is not managed effectively it may lead to 

several consequences such as missed deadlines, poor 

work quality, high-stress level and negative influence on 
the career path (4).

Time is wasted when it spent on anything that did 

not have to be done. The concept of time wasters is a 

dynamic that changes with climate conditions, crises, 

places and people, an activity that takes unnecessary 
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or uses inappropriate time, or an activity that does not 

give a return commensurate with the time spent on it. A 

time waster is any activity that has fewer benefits and 
usually prevents a person from accomplishing the job or 

achieving the goal (5). 

Head nurses can find themselves isolated and 
trapped in the middle between various groups who 

can be simultaneously demanding very different 

kinds of behavior from the head nurse. High levels 

of accountability and pressure, dealing with risks, 

negotiating conflicting points of view, and managing 
high amounts of intensity can all lead to stress in the 

head nurse role. Moreover, the head nurse assumes full-

time responsibility for the administration of the nursing 

unit and hence the managerial success of their nursing 

unit (6).

So, time management training causes individual’s 

better recognition about working conditions and provides 

situations by which people organize their works through 

identifying points of power and weakness, proper 

planning and prioritizing the works. Time management 

enables people to overcome against stressful conditions, 

daily problems, life and workings. Therefore, making 

nurses empowered against stressful factors causes 

increasing capacity and efficiency (1).

Materials and Methods 

  A quasi-experimental research design (intervention 

and control group) with pre-posttest was used to carry 

out this study at five hospitals affiliated to Ain-Shams 
University hospitals where the head nurses worked. 

The subjects of the study included 115 head 

nurses working in Ain Shams university hospitals who 

represent all head nurses on job. The subjects were 

divided into two groups, intervention group include (61 

head nurses) and control group include (54 head nurses). 

The selection was randomly for each group.

Data collection was conducted after obtaining 

official letters containing the aim of the study issued 
from the Dean of the Faculty of Nursing, Ain-Shams 

University to medical directors of each hospital and to 

the general nursing director of Ain-Shams University 

hospitals. 

The data for this study was collected through three 

tools. The first tool: Time management knowledge 
questionnaire: This tool consists of two parts: part 

I, aimed at collecting data regarding demographic 

characteristics of the participants including: age, 

marital status, qualifications, hospital name, and years 
of experience in the current position. Part 2, adapted 

from (7) and modified by the researcher to assess the 
participants’ knowledge regarding (basic concept 

of time management, time wasters, time wasters 

management and time management strategies).Head 

nurses’ knowledge was considered satisfactory if the 

percent score was 60% or more and unsatisfactory if the 

score was less than 60% (7). With Cronbach’s value for 

(0.745).

The second tool: time management assessment 

questionnaire, this tool was developed by 7 and modified 
by the researcher. It consisted of two subscales: 

A. Current use of time management subscale: It 

aimed to assess head nurses’ time management skills. It 

consisted of 66 items divided into six dimensions. With 

Cronbach’s value for (0.804).

B. Time wasters subscale: it aimed to identify the 

most common time wasters facing the head nurses in the 

work place. It consisted of 53 items divided into seven 

time wasters’ dimensions. With Cronbach’s value for 

(0.856). 

The third tool: expanded nursing stress scale: this 

tool was developed by (8) it aimed to assess work stress. 

It was adapted from (9) and modified by the researcher. 
It consists of 78 items which divided into eleven 

dimensions With Cronbach’s value for (0.856). 

The actual fieldwork of the study started from 
September 2019 to the end of June 2020. It involved 

phases of assessment, planning, implementation, and 

evaluation. Based on the data obtained from analysis of 

the assessment phase, and review of related literatures, the 

researcher designed the time management program for 

the intervention group. The program was implemented 

in the training and development department in each 

hospital. The researcher divided the intervention group 

into two groups. The time allotted for implementing the 

program was 16 hours, each group obtained 8 sessions 



3528    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

through 4 weeks (2 sessions /week) and every session 

took 2 hours. For data collection, a schedule was 

held for 4 days/ week during morning shift and each 

day was divided into two sessions in the presence of 

the researcher to clarify any queries and prevent any 

knowledge contamination. Five to eight sheets were 

collected daily and checked by the researcher to ensure 

its’ completeness. Each head nurse took time to fill in 
each questionnaire ranged from 20-30 minutes. 

Data entry and statistical analysis were done using 

SPSS 24.0 statistical software package. Data were 

presented in the form of frequencies and percentages for 

qualitative variables, and means and standard deviations 

for quantitative variables. Chi-square test was used to 

compare the qualitative variables. Unpaired Student 

T-test was used to compare between two groups in 

quantitative data. Paired t-test was used to compare 

between two means in the same studied group. 

Findings 

Table (1)revealed that slightly less than half 

(41.0%) of head nurses in the intervention group, and 

slightly more than one third (33.3%) of control group 

had age ranged between 41- 50 years old respectively. 

Moreover, majority of head nurses in the intervention 

group (80.3 %) and in the control group (70.4%) were 

married. Also, this table shows that slightly more than 

half of head nurses in the intervention group (59.0%) 

and in the control group (57.4%) had nursing diploma. 

Lastly, slightly less than half (49.2%) of head nurses in 

the intervention group, and (44.4%) of head nurses in the 

control group had experience in current position more 

than 20 years. 

Table (2)reveals that before time management 

training program total time management knowledge 

among head nurses in the intervention group and control 

group was satisfactory (34.4 %,25.9 %); respectively. 

Also, there was no statistically significant difference 
between them in this phase. As observed from the 

table at post training program and follow up phases the 

satisfactory percent score of total time management 

knowledge was improved markedly in the intervention 

group (91.8 %, 90.2 %); respectively. In contrary, 

no improvement occurred among the control group 

regarding the total time management satisfactory 

knowledge (31.5 %, 38.9%); respectively at post training 

program and follow up phases. Furthermore, there were 

highly statistically significant differences in favor of the 
intervention group than the control group in post and 

follow up phases (P<0.001**). 

Table (3) illustrates that at pre training program phase 

the mean score of total Time management skills of both 

groups was (150.51±17.48, 144.70±14.02); respectively, 

with no statistically significant differences. Meanwhile, 
the mean score among head nurses in the intervention 

group was increased markedly in post training program 

and follow up phase (179.70±13.88, 172.67±10.34); 

respectively. The mean score in the control group didn’t 

affected (141.13±12.59, 142.57±11.45); respectively. 

Also, there were highly statistically significant 
differences in favor of the intervention group than the 

control group in post and follow up phases (P<0.001**). 

Table (4) illustrates that, at pre training program 

phase the mean score of total time wasters in both groups 

the intervention and the control was (125.34±21.17, 

124.52±12.68); respectively, with no statistically 

significant differences. Moreover, the mean score among 
head nurses in the intervention group was decreased 

markedly in post training program and follow up phase 

(86.93±18.77, 89.13±13.51); respectively. While, 

the mean score in the control group didn’tdecreased 

(127.24±11.36, 128.80±9.29); respectively. In addition, 

there were highly statistically significant differences in 
favor of the intervention group than the control group in 

post and follow up phases (P<0.001**). 

Table (5) illustrates that at pre training program 

phase the mean score of total work stress of 

intervention and control group was (245.25±81.30, 

239.11±80.15); respectively, with no statistically 

significant differences. Moreover, the mean score 
among head nurses in the intervention group was 

decreased markedly in post training program and follow 

up phase(167.03±56.80, 177.44±61.57); respectively, 

while, the mean score in thecontrol group was increased 

(215.85±56.37,222.17±60.67);respectively. In addition, 

there were highly statistically significant differences 
in favor of the intervention group than the control 

group in post and follow up phases after program 
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implementation(P<0.001**).

Demographic characteristics

Head nurses

Intervention group (n=61) Control group (n=54)

N % N %

Age (years)

<30 1 1.6 5 9.3

30- 40 13 21.3 14 25.9

>40- 50 25 41.0 18 33.3

>50 22 36.1 17 31.5

Range 30-59 27-59

Mean±SD 47.21±7.61 44.11±9.07

Marital status

Single 3 4.9 7 13.0

Married 49 80.3 38 70.4

Divorced 2 3.3 4 7.4

Widow 7 11.5 5 9.3

Qualifications

Nursing diploma 36 59.0 31 57.4

Diploma with specialty 3 4.9 4 7.4

Bachelor degree 22 36.1 19 35.2

Experience in current position (years)

<10 12 19.7 17 31.5

10- 20 19 31.1 13 24.1

<20 30 49.2 24 44.4

Range 1-40 1-38

Mean±SD 21.70±9.76 17.15±10.27
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Table (1): Demographic characteristics of subjects (n= 115) 

Program 
phases 

Time management satisfactory knowledge level ≤60%
Chi-square

Intervention group (n=61) Control group (n=54)

N % N % χ 2 P-value

Pre 21 34.4 14 25.9 0.978 0.323

Post 56 91.8 17 31.5 44.957 <0.001**

Follow up 55 90.2 21 38.9 33.601 <0.001**

Table (2) Total time management knowledge percent scores among head nurses throughout program phases (n= 
115). 

(**) High Significant at P < 0.01 

Table (3) Head nurses’ total time management skills mean score throughout program phases. 

Total time 
management skills 

mean score

Intervention group Control group
Unpaired student 

T test

Mean ± SD Mean ± SD t P-value

Pre 150.51 ± 17.48 144.70 ± 14.02 1.947 0.054

Post 179.70 ± 13.88 141.13 ± 12.59 15.532 <0.001**

Follow up 172.67 ± 10.34 142.57 ± 11.45 14.813 <0.001**

(**) High Significant at P < 0.01  

Table (4) Total time wasters’ mean score throughout program phases. 

Total time wasters 
mean score

Intervention group Control group Unpaired student
T test

Mean ± SD Mean ± SD t P-value

Pre 125.34 ± 21.17 124.52 ± 12.68 0.250 0.803

Post 86.93 ± 18.77 127.24 ± 11.36 13.708 <0.001**

Follow up 89.13 ± 13.51 128.80 ± 9.29 18.108 <0.001**

(**) High Significant at P < 0.01  
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Table (5) Total work stress mean score throughout program phases. 

Total work stress

Intervention group Control group
Unpaired student

T test

Mean ± SD Mean ± SD t P-value

Pre 245.25 ± 81.30 239.11 ± 80.15 0.407 0.685

Post 167.03 ± 56.80 215.85 ± 56.37 4.616 <0.001**

Follow up 177.44 ± 61.57 222.17 ± 60.67 3.914 <0.001**

(**) High Significant at P < 0.01  

Discussion

Results of the present study revealed that, in post 

program implementation and in follow up phase there 

was highly statistically significant difference in the 
intervention’s group knowledge level about time 

management compared to the control group. The 

knowledge level was unsatisfactory at pre-program phase 

for both groups, but it is significantly increased post 
program in the intervention group. This could direct the 

attention that the implementation of time management 

program was succeeded as a mean for improving head 

nurses’ time management knowledge and maximized 

their knowledge about most aspects of time management 

because it was planned and implemented according to 

head nurses pre assessed results. Furthermore, the 

simplification of educational matter of time management 
program and well-presented information by suitable 

educational aids increased the head nurses’ desire to 

acquire needed principles and knowledge as well as 

trying to apply it. 

In agreement with the present study findings, (10) had 

reported that there was a difference between pre and post 

interventions regarding time management knowledge. 

Meanwhile in post and follow up phase, knowledge 

has improved and majority of group who received the 

program had satisfactory knowledge. Furthermore, these 

findings are in congruence with a number of previous 
studies that have demonstrated high improvement of their 

subjects’ knowledge level related to time management 

after attending the training program (11, 12, 7, and 13). On 

the other hand, the present study finding disagreed with 
the result of (14) who showed that the head nurses had 

high knowledge regarding time management before 

implementing the program. 

Regarding total time management skills mean 

score, the present study findings showed that at pre-
program phase the head nurses in both intervention and 

control groups had insufficient time management skills 
compared to post and follow up phases and there were 

no statistically significant differences between the two 
groups at this phase. This could be due to absence of 

activities and training programs that help head nurses 

in improving their time management skills. Similarly, 

this result is congruentwith (11, 12, 7, and 13) who found in 

their studies about time management that the majority 

of head nurses sometimes use time management skills, 

but they need more training; besides, they did not have 

any training related to the concept of self-management 

regarding their time. 

The present study finding revealed that there were 
highly statistically significant differences in the total 
and all time management skills’ dimensions in the 

intervention group than control group at post and follow 

up phases. This finding is consistent with (12) who 

emphasized that statistical significant improvement were 
found among head nurses in post program and follow up 

phase regarding time management skills. 

In the same line with the present study finding, 
(11, 7, and 13) revealed that there was a high statistical 

significance in total and all items of time management 
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skills p ≤0.001 before and after implementing the 
program. This result reinforces that of (15) who found 

that there was a statistical significant difference in 
head nurses’ perception of nursing time management 

behaviors (P< 0.05). Also, mentioned that effective 

time management is considered important for managers 

for achieving the goals in an organization and the head 

nurses can improve their efficiency and performance 
with effective use of time. 

However, the findings of this study were in 
disagreement with (16) study about time management 

behaviors which did not increase after the training 

program compared to a control group, the participants 

did report more feeling of control of time after they had 

participated in a time management program. In addition 

to (17) who found that, the majority of head nurses use 

time management skills, which indicate good use of time 

management.

Regarding total time wasters mean scores, the 

present study findings showed that at pre-program phase 
the head nurses in both intervention and control groups 

had a lot of time wasters compared to post and follow up 

phases and there were statistically significant difference 
between the two groups in post and follow up phase. 

This could be due to the absence of activities and training 

programs that help head nurses in identifying the time 

wasters and how to eliminate/ dealing with them. 

Similarly, this result is congruent with (12) who 

revealed that mostly of head nurses (68%) were never 

or rarely having time wasters post program in relation 

to (50%) of head nurses preprogram. Because head 

nurses post program identify how to overcome time 

wasters result from procrastination; ambiguous purpose 

and unable to set priorities; disorganized work area and 

reach difficulty to things you need for work; fail to guide 
group goal and unable to manage conflict in your unit; 
unable to say “No” and make a lot of telephone call 

during work; fail to disperse communication to other, 

lack of feedback, lack of information; and unable or 

delay in taking decision.

In support of these findings, (18) infer that training 

in time management resulted in an increased use of time 

management behaviors, reduce time wasters, which in 

turn led to more positive outcomes. In a recent study, 
(19) found that time management training can help 

head nurses create better learning habits, decrease time 

wasters and strengthen their skills and decreases stress. 

In contrary, (20) contradicted with the results of this study 

that the highest percentage of head nurses at university 

hospitals and ministry hospitals didn’t have any time 

wasters.

Regarding total stress level mean scores, the present 

study findings showed that at pre-program phase the head 
nurses in both intervention and control groups had high 

stress level compared to post and follow up phases with 

no statistically significant difference between the two 
groups in pre- program phase. This came in agreement 

with (11, 6, 1) who revealed that the highest percentage 

of head nurses had experienced high level of job stress 

before implementing the time management program.

As observed in this study that the intervention group 

immediately after implementing the training program 

and after three months, the total stress level decreased 

markedly, while in contrary no improvement occurred 

among control group regarding total work stress score 

throughout program phases. This finding emphasized 
that, time management training seems to decrease level 

of stress among head nurses and this finding support the 
hypothesis of the present study.

This result agrees with the result of (11, 1) who record a 

significant effect of time management training program, 
as it has been effective in reducing workplace stress. 

In addition, these results coincides with those of (19, 21) 

who made intervention studies on time management 

behaviors and the results of both studies showed that 

participating in time management training decrease 

perceived stress(demands and tension) and increases 

perceived control of time, thus emphasizing the practical 

bearing of time management skills.

Furthermore, the result of the present study has 

revealed that there is ahighly statistically significant 
difference in work stress level after implementing the 

program. This result agree with the result of (11, 1, 22) who 

reveals that there is statistical significance difference 
related to stress in workplace (p < .001) which positively 

effect on head nurses and which is related to time 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3533

management training program.

While, this finding contradicted with (23) who 

reported that there was no statistically significant 
difference in stress levels after implementing the time 

management program. Also, (24) found no relationship 

between time management behavior and perceived 

stress among head nurses.

Conclusion

The study revealed that the head nurses work 

stress decreased markedly after implementing the time 

management program in the intervention group than the 

control group. Adherence, stress perceiving, and quality 

of life.
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Abstract

Background & Objective: Proper nutrition is a very important factor in maintaining and promoting health 
and its role has been proven to be a determining factor in chronic diseases. To better understand the 
relationship between nutrition and diseases, it is best to consider nutrition as a diet and identify the factors 
associated with it. This study tended to determine the factors related to the dominant diets (demographic, 
social, economic, anthropometric and physical activity factors) in adults in Gonabad. 

Materials & Methods: This cross-sectional study was performed in 2019 on adults in Gonabad. The sampling 
method was random stratified. The instruments used in this study were the Food Frequency Questionnaire, 
the Baecke Physical Activity Questionnaire, and scale and measuring tape. Exploratory factor analysis 
was used to identify the dominant diets. Independent T-tests, analysis of variance, chi-square and multiple 
regression were used to determine the factors associated with diets. Data was analyzed using SPSS software 
version 14.5 (p<0.05).

Results: The results showed a statistically significant relationship between unhealthy diet with age 
(p<0.001), gender (p=0.015), job (p=0.025), number of family members (p=0.038), income (p=0.001), 
waist circumference (p=0.013) and physical activity (p=0.002). These variables predict a total of 17.6% 
of variance in unhealthy diet. Moreover, there was a statistically significant relationship between healthy 
diet and age (p<0.001), number of family members (p=0.015), waist circumference (p<0.001) and physical 
activity (p=0.0288). These variables predict a total of 32.7% variance in healthy diet.

Conclusion: In general, the results of this study show that demographic, social, economic, anthropometric 
and physical factors play an important role in determining the type of dominant diet.

Keywords: Diet, demographic and socioeconomic characteristics, Obesity, Physical Activity, Adults
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Introduction 

Proper nutrition is a very important factor in 

maintaining and promoting health and its role has been 

proven to be a determining factor in chronic diseases1. 

Foods provide energy and nutrients2. Over the past 
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half-century, most countries, particularly developing 

countries, have been transitioning in terms of nutrition 

and moving toward a diet and physical activity 

associated with chronic non-communicable diseases1. 

Diets, including healthy, Mediterranean, traditional, 

and Western diets, have recently attracted attention in 

assessing the relationship between diet and health3. To 

better understand the relationship between nutrition 

and diseases, it is best to consider nutrition as a diet1. 

Because foods are not used alone and nutrients are all 

metabolized together, it seems difficult to assess the 
relationship between nutrients and diseases3. The diet 

is of great biological importance. Because foods are 

consumed in complex formulations, interaction and 

synergy between nutrients, the balance between contents 

of protective foods and dangerous foods can play a 

crucial role in the relationship between diet and disease4. 

Therefore, it is necessary to look at the diet with a more 

comprehensive view and consider it as a diet.

The results of a study showed that high prevalence 

of diabetes in Iran was due to non-compliance with the 

Mediterranean diet5. It has also been found that there 

is a significant negative relationship between diets rich 
in fruits and vegetables and the risk of thyroid cancer, 

particularly among women aged 50 and older6.

It is important to note that diets vary according to 

geographical area7. Therefore, identifying the dominant 

diet in each geographical area is of particular importance. 

Moreover, most studies have focused on the relationship 

between consumption of certain foods and disease 

prevention, and less attention has been paid to factors 

associated with diets. Identifying the factors associated 

with diet has critical implications for developing dietary 

instructions which are effective on health and disease 

prevention. 

In Iran, current nutritional transition, especially in 

cities, and rapid increase in the prevalence of chronic 

diseases associated with nutrition and imbalance in 

intake of some micronutrients, and on the other hand, 

the increase in energy intake and obesity are occurring8. 

Therefore, considering the importance of evaluating 

diets, the present study was conducted to determine the 

factors related to dominant diets (demographic, social, 

economic, anthropometric and physical activity factors) 

in adults in Gonabad.

Materials and Methods

Design and Participants 

This cross-sectional study was conducted in 2019 

on adults in Gonabad. The sampling method was 

random stratified. In this way, each of the health centers 
of Gonabad was considered as one stratum and then 

allocated a quota in proportion to size of each and the 

required sample was selected from each stratum in a 

simple random way. The minimum sample size required 

for exploratory factor analysis is 3 to 10 people per 

variable9. In this study, 10 people were considered for 

each variable (24 dietary groups in Table 1), i.e. 240 

people, and with a probability of 10% sample loss, a 

total of 264 people were included in the study. Inclusion 

criteria included: willingness to participate in the study, 

age 18 to 70 years, at least 5 years living in Gonabad, 

physiological and psychological stability and the ability 

to read and write Persian to complete the questionnaires. 

Moreover, people with thyroid problems or diabetes or 

a weight loss and weight gain diet, and pregnant and 

lactating women were not included in the study. People 

who did not complete more than 50 percent of the food 

frequency questionnaire were excluded from the study.

Instrument 

The Food Frequency Questionnaire containing 168 

types of nutrients as well as standard amount of nutrients 

for each person was used to collect diet data; validity 

and reliability of the questionnaire were determined by 

Mirmiran et al. Coefficient of correlation was 0.59 for 
men and 0.60 for women10.

The authors asked the participants to report 

frequency of each item intake in the past year by food 

type on a daily (e.g., bread), weekly (e.g., rice), or 

monthly (e.g., fish) basis. Nutritional values of each 
meal were calculated by a Home-Scale Guide in grams; 

then, daily food intake was calculated in grams for each 

participant11.

Based on coefficients of correlation, food items are 
grouped into one factor. Each particular diet was scored 

by multiplying the amount of each food in that diet. 
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Then, the participants were classified by quota of eating 
habits. Demographic and socioeconomic variables 

included age, gender, marital status, number of family 

members, occupation, education and income.

Anthropometric indicators included height, 

weight, body mass index, waist circumference and hip 

circumference by which obesity is determined. Weight 

of the participants with minimum cloths and no shoes 

were measured using the German Seca 881 digital scale 

with 100 g precision. Height of the participants was also 

measured without shoes and while the shoulders were 

in normal position with 0.1 cm precision using a non-

elastic measuring tape installed on a vertical and flat 
wall. BMI was then calculated by dividing the weight 

in kilograms by root square of height in m2. Waist 

circumference was measured in its narrowest area at the 

end of normal exhalation and hip circumference in its 

most prominent part and without imposing any pressure 

on the body using a measurement tape with 0.1 cm 

precision so that it is exactly tangent to skin. Physical 

activity was measured by the Baecke Physical Activity 

Questionnaire. The questionnaire contains 16 questions 

based on the Likert scale which measures physical 

activity during work, exercise and leisure. Job questions 

are about type of job, intensity of the activity at work 

and position at work. Exercise questions are about 

people who do regular physical activity and determine 

the duration, severity, and type of activity. In the leisure 

section, there are questions about cycling, walking, and 

watching TV that a person does in spare time12.

Ethical Considerations : This study was conducted 

with the permission of the Ethics Committee of Gonabad 

University of Medical Sciences (ethical code: IR.GMU.

REC.1397.060). Written consent was received from 

participants in this study.

Statistical Analysis

Fourteen questionnaires were excluded from 

the study due to more than 50% missing, and 250 

questionnaires were analysed.

SPSS, version 14.5, was used to analyse the 

data. Explanatory factor analysis was used to identify 

dominant diets (factors). Varimax rotation was run on 

24 food groups to form a more straightforward matrix 

with better interpretation and extraction of non-relevant 

factors. The number of factors selected for final analysis 
was determined by intrinsic interpretability of food 

groups which are greater than one and shift point in their 

behavior. Considering the literature and nature of the data 

and correlations, it was assumed that factor loadings of 

greater than or equal to 0.2 determined the items selected 

in each diet. The participants were scored by each diet. 

According to literature, factors were designated by 

interpretation of food items for each factor22.

Using independent t-tests, analysis of variance 

and chi-square, the relationship between the studied 

variables and adherence to diet was investigated and 

the variables with p<0.2 entered the multiple regression 

model. Significance level was lower than 0.05.

Results 

The results of this study showed that 55.2% of the 

subjects were female and most of the subjects were 

married, undergraduate and employee. Moreover, 42.8% 

were overweight, 8.4% had general obesity and 23.6% 

had abdominal obesity. In terms of physical activity 

index, 80.4% had low physical activity and 19.6% 

had proper physical activity. The specifications of the 
samples are shown in Table 1.
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Table 1: Specifications of the subjects

Variable Group Mean±SD or n (%)

Age (year) 36.40±13.16

Gender, n (%)
Female 138 (55.2)

Male 112 (44.8)

Number of family members 3.45±1.09

Marital status, n (%)
Married 206 (82.4)

Single 44 (17.6)

Education level, n (%)

Under diploma 66 (100)

Undergraduate 109 (100)

Postgraduate 43 (100)

Income (10 million Rials) 2.74±2.17

Employment, n (%)

Employee 78 (31.2)

Worker 72 (28.8)

Housewife 60 (24.0)

Student 40 (16.0)

BMI (kg/m2) 25.29±3.53

Waist circumference (cm) 83.72±12.92

Hip circumference (cm) 97.06±12.80

Physical activity work index 2.73±0.81

Physical activity sports index 2.58±0.74

Physical activity leisure index 2.32±0.57

Total physical activity index 7.63±1.27

The food groups considered in this study and the foods within each group and the average daily consumption of 

people in grams are shown in Table 2.
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Table 2: Food groups in the analysis of adult diets in Gonabad

Food Groups Ingredients Mean±SD (g)

1 Refined cereals Lavash Bread, Baguette Bread, Ice Cream Bread, Starch, Wheat Flour, Pone Bread, 
Rice, Macaroni, String, Vermicelli, Bread, Bakery, Bakery Flour, Sugar Bread

283.10±142.32

2 Whole grains
Sangak bread, Taftoon bread, Barberry bread, Barley bread, Wheat, Grits, Sprouts, 

Corn, Hemp
54.69±33.22

3 Potato Potatoes (all preparation methods) 42.15±34.28

4 Tomato Tomato, Tomato juice, Tomato paste, Ketchup 89.02±68.11

5 Egg Egg whites, Egg yolks 36.01±28.39

6 Processed meats Hot dogs, Sausages 10.74±18.96

7 Cereals Lentils, Cowpeas, Beans, Peas, Cotyledons, Soybeans, Mung beans 23.62±20.62

8
Nuts, seeds and 

pips
Chickpea, Walnut, Hazelnut, Almond, Pistachio, Peanut, Indian Almond, Sesame, 

Seed
17.39±15.04

9 Solid fats Coconut, Butter, Creamy, Creamy cheese, Skim, Chocolate cheese, Pizza cheese 24.77±20.61

10 Salt Salt 2.07±1.26

11 Salty snacks Salted crackers, Pretzels, Chips, Snack, Pickles 22.78±19.71

12 Jam and compote All kinds of jams and compotes, Juice, Sesame oil 12.89±13.83

13 Vegetables

Lettuce, Spinach, Greens, Herb, Soup, Rice, Parsley, Watercress, Cilantro, Dill, 
Mint, Basil, Grape leaves, Chard, Onions, Cucumbers, Scallions, Radishes, Turnips, 

Rhubarb, Artichoke, Eggplant, Zucchini, Celery, Peppers, Bell peppers, Beets, 
Shallots, Garlic, Mushrooms, Okra, Green peas, Beans, Green beans, Carrots, 

Squash

202.11±100.46

14 Offal Liver, Heart, Kidney, Chicken liver, Gizzard, Tripe, Head, Tongue, Brain 10.94±22.11

15 Red Meat Beef, Mutton, Camel meat, Hamburger 43.96±27.74

16 Mayonnaise A variety of mayonnaise and salad dressings 2.20±2.57

17 Drinks Industrial juices with added sugar, Beverages, Syrups, Non-alcoholic beer 50.05±67.89

18 Coffee and tea Tea and coffee 474.71±311.16

19 Chicken and fish Fish, Tuna, Chicken (all methods of preparation) 54.05±45.36

20
Fruits, natural 

juices and dried 
fruits

Apples, Oranges, Tangerines, Dates, Watermelon, Cantaloupe, Bananas, Lemons, 
Apricots, Grapes, Green tomatoes, Cherries, Cherry, Chghalh, Pomegranates, 

Strawberries, Kiwi, Grapefruit, Persimmons, Pears, Peaches, Plums, Nectarine, 
Cranberry, Wolfberry fruit, Blueberries, Figs, Hawthorn, All kinds of fruit roll-ups 

and natural juices

470.87±268.85

21 Dairy
  Milk, Powdered Milk, Cocoa Milk, Yogurt, Cheese, Pasteurized Whey, Dough, 

Cranberry, Ice Creams
528.78±275.28

22 Liquid fats Sunflower oil, Corn oil, Olive oil and olive 7.89±4.89

23 Cookies Cakes, muffins, donuts, Gaz, Sohan, roulette, Danish cake 40.41±35.11

24 Sweet snacks
Sugar, Chocolate, Toffee, Sohan Honey, Pastel, Jelly, Caramel Cream, Chocolate 

Biscuit, Creamy Biscuit, Wafer, Chewing gum
24.07±14.18
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Decisions about the number of factors that must be 

maintained for final analysis were based on the inherent 
interpretability of food groups larger than 1 and shift 

point in the action curve (Figure 1) to keep them. The 

results showed that three diets were sufficient to identify 
the dominant diets, but the two-factor model had a better 

fit in terms of the logic of the order of the items and 
naming of the factors.

Figure 1: Components of diets using Scree Plot

Factor analysis found that two factors explained 

32.71% of variance in diets. The healthy nutritional diet 

included poultry and fish, vegetables, offal, potatoes, 
fruits, natural juices and dried fruits, jams and compotes, 

tomatoes, and dairy, explaining 14.74% of variance in 

diets. The unhealthy diet including sweet snacks, salty 

snacks, beverages, coffee and tea, mayonnaise, salt, 

processed meats, refined cereals, red meats, sweets and 
solid fats, explaining 17.97% of variance in diets (Table 

3). In addition, factor loadings of corn, egg, nuts, seeds 

and pips, liquid fat, and whole grains were less than 0.2; 

thus, they did not fit into any dominant diet. According 
to Table 3, two dominant diets were obtained. The most 

common factor in the unhealthy nutritional diet was 

sweet snack (0.77) and the most common factor in the 

healthy diet was chicken and fish (0.65). Furthermore, 
minimum load factor was related to solid fat group in 

the unhealthy diet (0.21) and dairy group in the healthy 

diet (0.33).
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Table 3: Factor analysis of groups used for determining adult diets in Gonabad

Food groups
Dies 

Healthy Unhealthy

Sweet snacks 0.77

Salty snacks 0.75

Drinks 0.66

Coffee and tea 0.52

Mayonnaise 0.49

Salt 0.48

Processed meats 0.45

Refined cereals 0.35

Red Meat 0.31

Cookies 0.28

Solid fats 0.21

Chicken and fish 0.65

Vegetables 0.64

Offal 0.63

Potato 0.49

Fruits, natural juices and dried fruits 0.46

Jam and compote 0.39

Tomato 0.36

Dairy 0.33

The KMO index is 0.56; hence, the data are sufficient, and the significance of Bartlett’s Spear Test shows there 
is a significant correlation between food groups (χ2 = 1670.62 and p <0.001).

Table 4 shows the changes in unhealthy diet in 

relation to various variables based on the results of 

multiple linear regression analysis. The score obtained 

from the food frequency questionnaire for food groups 

in this model was entered as a quantitative dependent 

variable in the model. The results showed a statistically 

significant relationship between unhealthy diet and age 
(p<0.001), gender (p=0.015), occupation (p=0.025), 

number of family members (p=0.038), income 
(p=0.001), waist circumference (p=0.013) and physical 
activity (p=0.002). So that unhealthy diet was directly 
related to age, number of family members and income, 

and inversely related to physical activity. Moreover, 

adherence to unhealthy diet in men, unemployed 

people and people with abdominal obesity was higher 

in women, employed people and people with fit waist 
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circumference, respectively. These variables predict a total of 17.6% variance in unhealthy diet (R2=0.176).

Table 4: The relationship between unhealthy diet and the studied variables using linear regression

Variable Β T P

Age -9.39 4.41 <0.001

Gender
Female Reference Reference Reference

Male 133.34 2.46 0.015

Occupation
Unemployed Reference Reference Reference

Employed -137.12 2.26 0.025

Number of family members 51.44 2.09 0.038

Income 12.54 3.38 0.001

Waist circumference
Fit Reference Reference Reference

Abdominal obesity 150.19 2.51 0.013

Physical activity -62.13 3.15 0.002

Constant 682.68 2.66 0.008

F: ANOVA=7.39, df=7, p<0.001

Table 5 shows the results of multiple linear 

regression analysis for changes in healthy diet in 

relation to different variables. The score obtained from 

the food frequency questionnaire for food groups in 

this model was entered as a quantitative dependent 

variable in the model. The results showed a statistically 

significant relationship between healthy diet and age 
(p<0.001), number of family members (p=0.015), waist 

circumference (p<0.001) and physical activity (p=0.028). 
The healthy diet was directly related to age, number of 

family members, and physical activity, and adherence to 

healthy diet was more common in people with a fit waist 
circumference than in people with abdominal obesity. 

These variables predict a total of 32.7% of variance in 

healthy diet (R2=0.327).

Table 5: The relationship between healthy diet and the studied variables using linear regression

Variable β T P

Age 10.34 5.23 <0.001

Number of family members 58.23 2.46 0.015

Waist circumference
Fit Reference Reference Reference

Abdominal obesity -611.48 10.03 0.001

Physical activity 44.78 2.21 0.028

Constant 635.77 3.16 0.002

F: ANOVA=31.27, df=4, p<0.001
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Discussion 

In this study, factor analysis was run on data obtained 

from 250 people aged 18-70 years living in Gonabad 

city and two major diets were extracted. The diets were 

designated as healthy diet and unhealthy diet according 

to previous knowledge and nutritional ingredients of 

each diet.

The results of the present study showed that 

adherence to healthy diet increased and adherence 

to unhealthy diet decreased with increasing age. Our 

observations on adherence to Western and healthy diets 

based on age were consistent with previous studies. 

With age, unhealthy diets shift to healthy diets13-14. As 

people get older, they are more likely to worry about 

their health, leading to a healthy diet. Most studies have 

shown that younger people were more likely to follow 

an unhealthy diet, while older people were more likely 

to follow a healthy diet15-16. In fact, younger people 

prefer to spend less time preparing food and using frozen 

ready-to-eat and processed foods and canned vegetables 

and fruits. Moreover, with age, the use of fat decreases 

and nutrition of people becomes healthier17.

There was a statistically significant relationship 
between adherence to unhealthy diet and gender in the 

present study. Adherence to an unhealthy diet in men 

was significantly higher than in women. But adherence to 
healthy diet was not significantly different between men 
and women. Marks et al. showed that among demographic 

variables, gender is the most important factor in food 

intake estimates18. According to the results obtained by 

Shahi et al., men receive significantly more energy and 
protein than women19. Men consume significantly more 
fat than women, while women consume more vegetables 

than men18. Higher scores of women in healthy diet and 

scores of men in Western diets can be due to women’s 

higher awareness of nutrition and health, more attention 

to their appearance, more preference for healthy foods 

among them, and more time for preparing food than 

men15. However, due to consumption of most meals at 

home, diets of Iranian men and women may be similar 

in some studies.

In our study, there was no significant relationship 
between adherence to unhealthy diet and the number 

of family members. However, adherence to healthy 

diet increased significantly with increasing number of 
family members, which was not consistent with the 

results of other studies. In other studies, people with the 

highest quarter of unhealthy diet had larger household 

dimensions than those with the lowest quarter20. People 

with smaller household dimensions were associated 

with healthy diet21. The results of a study by Lin et al. 

also show that people with unhealthy diet had a larger 

household dimension than people with complete fruit 

and grain diets22.

In this study, adherence to healthy and unhealthy 

diets increased significantly with increasing income. In 
Alizadeh Aghdam’s study, tendency to fatty substances 

increased as income increased18. Higher monthly 

incomes were inversely related to unhealthy diet and 

positively related to healthy diet21. People with higher 

incomes are more flexible in their food choices than 
those with lower incomes23.

In this study, adherence to unhealthy diet was higher 

in the unemployed than in the employed. In Alizadeh 

Aghdam’s study, employed people were more likely 

to eat fatty foods. Employees also ate more fruits, 

vegetables and meat than others17. A higher percentage 

of men had the highest quarter of healthy diet than men 

with the lowest quarter, workers or unemployed. A 

higher percentage of women in the highest quarter of 

unhealthy diet were employed than women in the lowest 

quarter. Employees received more food from unhealthy 

diets20.

In this study, adherence to unhealthy diet was more 

common in people with abdominal obesity than in people 

with fit waist. Moreover, adherence to healthy diet was 
more common in people with fit waist than those with 
abdominal obesity. However, there was no statistically 

significant difference between adherence to unhealthy 
and healthy diets in terms of BMI. Studies have shown 

that abdominal obesity is more strongly associated with 

obesity-related health problems than obesity measured 

with body mass index20. Studies in other parts of the 

world, including the United States24, Europe25 and Asia26, 

have also shown an inverse relationship between healthy 

diet and general and abdominal obesity. The positive 

relationship between unhealthy diet and abdominal 
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obesity, due to excessive consumption of energy-rich 

foods (beverages, fast food, red meat, snacks, etc.) 

existing in the unhealthy diet, has led to an increase in 

calorie intake, which increases carbohydrate oxidation 

and its conversion to fats and interferes with the process 

of fuel storage due to increased fat storage, which in turn 

plays an important role in increasing the prevalence of 

obesity and related chronic diseases26-29. The negative 

relationship between healthy diet and abdominal obesity 

can be explained by low energy density and high fiber in 
food groups such as legumes, vegetables and fruits, and 

low fat intake, food intake and appetite. Increasing fiber 
intake in healthy diet increases the feeling of fullness 

after eating and reduces hunger. Therefore, high-fiber 
diets reduce energy intake and weight gain. Overall, 

healthy diet can help reduce obesity.

In the present study, adherence to unhealthy 

diet was inversely related to physical activity. While 

adherence to healthy diet was directly related to physical 

activity. In the Western diet, people with higher scores 

had lower physical activity and fiber intake, but more 
energy and cholesterol intake30. Most studies show that 

people with low physical activity follow a Western diet 

compared to more active people14-15. Mirmiran et al. 

found that about one third of the population had enough 

physical activity and women had less physical activity 

than men31. Therefore, more attention should be paid 

to physical activity. Providing food for the family is a 

function of capital and time available for each family. 

Unemployment and poverty are among the factors that 

endanger people’s diet. The healthiest nutrition was 

for retirees, housewives and then employees and the 

lowest rate of healthy nutrition was for students and 

the unemployed. There is also a need to address social, 

cultural, cultural and economic capital in discussions 

related to diets. So that families try to eat around the table 

with all the family members. Revival of some traditional 

methods in eating and cooking can be effective in 

improving healthy eating habits and avoiding new 

methods that somehow require less time to prepare food. 

It is also better for visual media to teach families how 

to cook traditional and healthy food instead of learning 

ready-made food. In TV educational programs, not only 

presentation should be considered, but also nutritional 

value and its health.

One of the strengths of the present study was that both 

genders were examined and the effect of many distorting 

variables, especially the effect of having a special diet 

and a history of diabetes was controlled. In assessing 

food intake with a food frequency questionnaire, there 

are errors such as measurement errors, including under-

reporting or over-reporting of food items. Because 

dependence on memory and the ability to make 

direct measurements are the main limitations of food 

memory. However, because FFQ is designed for routine 

assessment and is less expensive and easier to implement, 

it is used in most large epidemiological studies. In this 

study, this limitation has been partially removed by 

removing people who did not complete 50% of the feed 

frequency questionnaire to reduce the reporting error. 

Another limitation of this study is its cross-sectional 

nature, which does not allow for causal conclusions, and 

the findings should be confirmed in prospective studies. 
There is also no golden standard for determining the 

number of factors (diets), grouping food items, and 

naming diets in factor analysis. Although there are ways 

to find the best solution to determine the number of diets, 
the decision is ultimately based on the researcher’s own 

experience and judgment and the use of other previous 

studies. However, validity and reliability of this method 

have been shown in several studies.

Conclusion 

In general, the findings of this study show that 
demographic, social and economic factors play an 

important role in determining the type of diet. Therefore, 

these factors should be considered in design and 

implementation of intervention programs to improve the 

nutritional status of people. The results also show that 

healthy diet is associated with a lower risk and unhealthy 

diet is associated with a higher risk of abdominal obesity 

in the subjects. Therefore, adherence to healthy diet 

and avoiding adherence to western diet can be used to 

prevent or treat obesity.
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Abstract 

Objective: The research objective was to determine the differences in the emotional intelligence level 
of vocational school (VHS) students before and after being given education on adolescent delinquency 
prevention in Gowa, South Sulawesi Province, and Gorontalo, Gorontalo Province. Method: Pre Experiment 
research method with Two Group Pre Test and Post Test Control Design. Sampling with purposive sampling 
with a total number of respondents 110 people. Data collection used a questionnaire to measure emotional 
intelligence and identify the form of adolescent delinquency using a Likert scale, data analysis using 
Wilcoxon analysis to see the level of emotional intelligence before education, and Mann-Whitney analysis 
test, after education. Result: The results showed that there were differences before and after education in 
VHS Gowa students, but there was no difference in emotional intelligence before and after education on 
VHS Gorontalo students, there was no difference in Emotional Intelligence between the intervention and 
control groups before and after education and there was no difference. student delinquency both in the 
intervention group and control group before and after emotional intelligence education. Conclusion: The 
recommendations that can be given are the importance of parental supervision of students, especially in 
choosing friends to do activities outside the home, and cross-sectoral cooperation is needed in promotive and 
preventive efforts supervision and control of all forms of adolescent or student delinquency. 

Keywords: Education; Emotional Intelligence; Adolescent Delinquency 

Introduction 

Adolescence (Adolescence) is a period where there 

is a transition from childhood to adulthood, usually 

between 13-20 years.1 

Many teenagers are unable to manage their 

emotions effectively. Adolescents who are less able 

to regulate their emotions can trigger problems such 

as adolescent delinquency. Emotional conditions that 

are less stable and always on fire cause adolescents to 

commit acts of delinquency. This can be influenced by 
negative frustration, impaired observation and response, 

impaired thinking and intelligence, emotional and 

feeling disorders.3 

Adolescent delinquency is the result of a very 

unstable mental upheaval where adolescent delinquency 

leads to deviant behavior.3 A national survey in 

Indonesia found that the prevalence rate of deviant 

behavior at the VHS level during the past year was 

2.4%.4 Youth Tobacco global survey data conducted 

in 50 schools showed the prevalence of students who 

had smoked at 33%. The previous research5 found that 

37% of 70 million teenagers in Indonesia were smokers. 

Data from the Ministry of Health shows that the number 
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of adolescents consuming alcohol in Indonesia, based 

on the results of research conducted by GENAM (the 

National Anti-Alcohol Act), has jumped drastically to 

reach 14.4 million people (23%) of the total number of 

teenagers in Indonesia.6 

Based on preliminary study research conducted by 

researchers in June 2019, observations and interviews 

were conducted with several guidance and counseling 

teachers at VHS in Gowa, saying that based on the 

counseling guidance notebook for 2 semesters, it was 

found that male and female students were approximately 

17% of students did adolescent delinquency behavior. 

Data obtained from the Gorontalo Regional Police 

Resort found that there were 18 criminal cases found 

by students in the Gorontalo area for the period 2017 

to 2019 consisting of 4 cases of theft, 1 case of regular 

persecution, 8 cases of serious maltreatment, 1 case of 

murder and 4 cases of using sharp weapons. 

One aspect that stands out during this period of 

adolescence is the emotional aspect. Emotion is the 

body’s reaction in response to a situation or event that 

occurs in the environment, emotion is a state caused 

by a certain stimulus or situation that causes behavior 

to occur in adolescents, during adolescence students 

are often irritable, irritable and their emotions easily 

explode (grumble, speak loudly and criticize) and do not 

try to control feelings and have no concern.7 

From some of the data and cases above related 

to emotional control and adolescent delinquency, it 

shows that this factor needs serious attention from the 

government and related agencies because its impact can 

affect the future of adolescents as the next generation of 

the nation and state, therefore raising awareness, insight, 

and knowledge to families, communities, and teachers 

as educators in the school environment, education 

and collaboration are needed, especially through 

mental health counseling to increase the intelligence 

of adolescents through monitoring, guidance and 

counseling both from parents, schools and from legal 

institutions such as the police, The National Narcotics 

Agency, the Indonesian Child Protection Commission 

and related agencies both cross-sectorally and across 

programs in producing the next generation who are 

physically and mentally healthy, especially teenagers. 

Method

This research is a Pre Experiment Two Group Pre 

Test-Post Test Design.8 The sample size used was 62 

people using the formula for unpaired categorical analytic 

research.9 The sampling technique was carried out by 

using purposive sampling, because of the researcher’s 

consideration that research was carried out during the 

Covid-19 pandemic, so researchers selected samples by 

paying attention to inclusion criteria and health protocols, 

and equipped with screening (early detection) by digging 

up information on the record data about students who 

have problems or who have committed deviant behavior 

or delinquency (Delicacy). When the researchers took 

to the field in determining the sample, the research team 
was still constrained by the conditions of the Covid-19 

pandemic so that the research subjects obtained for the 

city of Gorontalo were 55 respondents divided into the 

intervention group of 24 people and control as many as 

31 people. While the research subjects in Gowa were 

55 people who were divided into the intervention group 

31 people and the control group 24 people so that the 

total number of respondents for both locations was 110 

people, determining the size of the sample. 

The data collection tool in this study used a 

questionnaire guideline for the emotional intelligence 

scale adopted by researchers based on the five aspects 
of emotional intelligence.10 So that this instrument is a 

standard instrument, which does not need to be tested 

for validity and reliability. These aspects include self-

awareness, self-regulation, motivation, empathy, 

and social skills. For the measurement of adolescent 

delinquency using research instruments adapted from 

existing instruments.11
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Results 

The inferential analysis had been performed on the data collected and the results explain detailed below:

Table 1. Comparison of Emotional Intelligence After Education Between Intervention and Control Groups. 
(N=110)

Emotional Intelligence n Mean Rank Z p

Gowa

Intervention group 31 25.45 -1.534 0.125*

Control group 24 31.29

Gorontalo

Intervention group 24 29.44 -1.302 0.193*

Control group 31 26.89

Table 1 shows that the results of the emotional intelligence statistical test for VHS students in Gowa using the 

Mann-Whitney U test obtained a value of p = 0.125 (p> 0.05) indicating that there was no difference in emotional 
intelligence between the intervention group and the control group after intelligence education was carried out. 

emotions. The same thing was found in VHS students in Gorontalo, the obtained value of p = 0.193 (p> 0.05) 
indicates that there is no difference in emotional intelligence between the intervention group and the control group 

after emotional intelligence education. 

Table 2. Comparison of adolescent delinquency after education between intervention and control groups. 
(N=110)

Adolescent delinquency n Mean Rank Z p

Gowa

Intervention group 31 26.50 -1.553 0.120*

Control group 24 29.16

Gorontalo

Intervention group 24 28.82 -0.675 0.500*

Control group 31 26.94

Table 2 shows that the results of the adolescent 

delinquency statistical test for VHS students in Gowa 

using the Mann-Whitney U test obtained a value of 

p=0.120 (p>0.05) indicating that there was no difference 

in adolescent delinquency between the intervention 

group and the control group after intelligence education 

was carried out. emotions. The same thing was found 

in VHS students in Gorontalo, the obtained value of 
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p=0.500 (p>0.05) showed that there was no difference 
in adolescent delinquency between the intervention 

group and the control group after emotional intelligence 

education.  

Discussion 

Comparison of emotional intelligence before and 

after education in VHS students in Gorontalo. From 

the results of the analysis with the Wilcoxon test, it 

was obtained that the value of p=0.414, or the value of 
p>0.05, means that there is no difference in emotional 

intelligence before and after education in VHS students 

in Gorontalo. Education is all efforts that are planned 

to influence other people, be they individuals, groups, 
or communities so that they do what is expected by 

education actors.12 The goal of mental health education 

as education for students or adolescents is to improve 

the emotional intelligence of adolescents to carry out 

delinquency acts (delinquency), although education has 

been carried out, the results of the study show that there 

is no difference or effect on adolescent delinquency in 

the city of Gorontalo. Several factors can influence the 
occurrence both internally and externally.13 

If it is related to the results of the study where 89.1% 

of respondents were female, this shows the identity of 

someone who plays an important role as an internal 

factor of the adolescent himself in knowing himself. In 

Erikson’s theory of development, a teenager at the stage 

of identity will fight the uncertainty of their role and will 
try to present a different figure in each different context. 
Teens will feel aware of their inconsistencies and will 

ask themselves who I am, and what other people’s views 

on them.14 

High emotional intelligence in adolescents can 

consider carefully in determining behavior.10 The 

position of the child in the family also gives the meaning 

of identity to adolescents where 36.4% of students were 

found to be the eldest child in the family. The eldest son 

has a great responsibility towards his younger siblings 

and can provide a good example in behavior so that the 

position of the eldest son has high emotional intelligence 

and is more mature in making decisions, it is better not 

to commit deviant behavior. 

Comparison of emotional intelligence before and 

after education in VHSs Gowa students. From the 

Wilcoxon test analysis, it was found that p-value = 
0.003, or p-value <0.05, it can be concluded that there 

is no difference in emotional intelligence before and 

after education in VHSs students in Gowa. Intelligence 

known as EQ (Emotional Quotient) is a person’s ability 

to accept, assess, manage and control the emotions of 

himself and others around him.15 A study revealed that 

emotional intelligence is twice as important as intellectual 

intelligence in contributing to success someone.16 

Mental health education given to students was able 

to increase students’ emotional intelligence where 73.7% 

had moderate emotional intelligence. Students show the 

ability to recognize self-emotion, the ability to manage 

emotions, even though they are angry with others and the 

ability to motivate themselves, encourage themselves to 

do something good, have high hopes and optimism in 

doing activities, and can recognize people’s emotions 

In developing interpersonal relationships, this was 

obtained after the researcher carried out exercises with 

progressive relaxation exercises as an effort to reduce 

the level of tension and minimize stressors experienced 

by students before participating in training or education. 

Comparison of emotional intelligence after 

education between the intervention and control groups in 

VHS students in Gowa and Gorontalo. The results of the 

emotional intelligence statistical test for VHS students 

in Gowa using the Mann-Whitney U test obtained a 

value of p = 0.125 (p> 0.05) indicating that there was 
no difference in emotional intelligence between the 

intervention group and the control group. The same thing 

was found in VHSs students, the value of p = 0.193 or p> 
0.05 indicated that there was no difference between the 

intervention group and the control group after education. 

Emotional intelligence can be said as a psychological 

ability that can be possessed by individuals. Different 

levels of individuals stand out and there are also low 

levels of intelligence. The results of statistical tests 

from the two locations (Gowa and Gorontalo) show that 

there is no difference before and after education. The 

purpose of emotional intelligence education is given to 

students to provide enlightenment to open insights and 

increase knowledge and skills in managing emotions. 
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Students can grow and develop into mentally healthy 

and productive individuals who can affect the level 

of intellectual intelligence in achieving success in 

the future. Adolescents with high levels of emotional 

intelligence can control their emotions.10 

Comparison of adolescent delinquency before and 

after emotional intelligence education on students of 

VHS Gorontalo. To see the comparison of adolescent 

delinquency in Gorontalo before education was carried 

out, it was not much different for students in the Gowa. 

The data shows that there are 46 people (93.9%) who do 

not have delinquency but after education, there are still 

3 people (6.1%) who still show delinquency. From the 

results of statistical tests, it was obtained that the test 

value was p = 0, 000 (p <0.05), which can be concluded 
that there was a difference before and after education was 

carried out. If we look at the data on the characteristics 

of respondents where Gorontalo is dominated by 49 

female students (89.1%), then it is supported by data on 

the position of students in the family (36.4%) are the 

eldest children. 

Researchers argue that adolescent delinquency can 

be controlled if students find a positive self-identity 
accompanied by strong self-control from the individual, 

on the other hand, students who have a negative self-

identity and low self-control are the causes of rampant 

adolescent delinquency, and pay less attention to ways. 

appropriate to behave in certain situations.17 From the 

results of the researcher’s interview with the homeroom 

teacher that Gorontalo is a religious city where students 

often carry out religious activities through intra-school 

student organizations so that students’ delinquency can 

be monitored and controlled. The highest adolescent 

delinquency data in Gorontalo students in the first 
position is often lying to parents and teachers (44.3%) 

besides playing cellphones while studying (48.3%) and 

often fighting (42.6%). This student delinquency is still 
a form of delinquency in adolescents, not including 

delinquency that is harmful or harmful to others such as 

stealing, pickpocketing, or stealing.11 

As it is known that adolescents have unique 

emotional characteristics, adolescents tend to be 

sensitive to external stimuli and tend to show excessive 

responses.18 The task of adolescent development is to 

leave childish attitudes and behaviors to achieve the 

ability to behave and behave in an adult manner, the 

characteristics of adolescent delinquency are present-

oriented, have fun, and are satisfied today, they do not 
want to prepare life provisions for tomorrow, no can 

plan and most of them are emotionally disturbed.19 

Comparison of adolescent delinquency before 

and after emotional intelligence education in students 

of VHSs in Gowa. For Gowa, in general, adolescents 

have delinquency before education is carried out, this 

is evidenced by the data obtained by 44 people (83.4%) 

students who are still naughty but after education, there 

are still 9 people (17.0%) who still have delinquency 

records. The Wilcoxon test results obtained p-value = 0.00 
(p<0.05). After education is carried out accompanied by 

emotional management exercises, it can affect changes 

in students’ thinking patterns, attitudes, and behavior. 

One of the factors that can form emotional 

intelligence is if the individual can recognize his 

emotional intelligence area such as being able to 

motivate himself to do something good and useful, 

have high hopes and optimism so that someone has 

the enthusiasm to carry out an activity.10 This is also 

supported by the existence of an adequate support 

system from the principal and homeroom teacher who 

actively accompanies students during the educational 

process and emotional management exercises. 

Comparison of adolescent delinquency after 

emotional intelligence education between the 

intervention group and the control group. Adolescence is 

a transitional period between childhood and adulthood.14 

The task of adolescent development is to leave childish 

behavior and strive to achieve the ability to behave and 

behave in an adult manner.20 Adolescents have unique 

characteristics that tend to show sensitivity to external 

stimuli and tend to show exaggerated responses, they are 

easily irritated, crybaby, but are also quick to feel happy 

and explosive, control over themselves is more difficult, 
tend to get angry easily in fewer ways natural. 

The highest form of adolescent delinquency in VHS 

students in both Gowa and Gorontalo has the same 

form of delinquency. For example, the most prominent 

delinquency is lying, playing cellphones while studying, 
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and fighting with friends. From the results of statistical 
tests, it shows that there is no difference in adolescent 

delinquency between the intervention group and the 

control group after education (p> 0.5) after education, 

but several factors play an important role in deviant 

behavior in adolescent delinquency. 

Family is one consistent cause of naughty 

adolescents (Delicacy). Some family factors include the 

absence of communication between families, disputes 

between families, wrong education or parenting from 

parents, over-indulging children, lack of religious 

education, rejection of children’s existence, harsh but 

inconsistent discipline.14 

However, it is emphasized that, in addition to the 

factors mentioned above, predisposing factors are very 

influential on the occurrence of adolescent delinquency.21 

The occurrence of adolescent delinquency is a child born 

to a family that is less prosperous or mentally disturbed, 

a sense of rejection from the family, lack of parental 

supervision can lead adolescents into delinquent 

behavior. 

The direct impact of adolescent delinquency is the 

existence of legal acceptance or sanctions if adolescents 

commit acts of violating existing laws, rules, and 

norms. Besides, the impact of adolescent delinquency 

can reduce public trust in deviant behavior and the 

involvement of adolescent delinquency can reduce 

academic achievement which can hinder the success 

and productivity of future adolescents. Therefore, to 

overcome or prevent adolescents from falling into 

delinquent behavior or other forms of irregularities, 

early religious training is needed, providing exemplary 

examples to adolescents, choosing the right environment, 

the need for intensive parental supervision, creating a 

harmonious family by giving love and attention from 

parents and a place to confide in children.22 

The school environment is an external factor for 

individuals or students who play an important role 

in preventing adolescent delinquency in guiding, 

educating, directing, and facilitating students while in 

the school environment in the form of guidance and 

counseling for students with problems. The school 

needs to control and supervise extracurricular activities 

carried out by students and direct them to positive and 

useful activities according to the needs and interests of 

students. Emotional intelligence still needs to be trained, 

managed, and developed intensively because emotional 

intelligence has a fairly close continuity with the quality 

of life and healthy mental development. 

Conclusion 

There are differences in emotional intelligence 

before and after education in students of VHSs in Gowa. 

There is no difference in emotional intelligence before 

and after education for VHS students in Gorontalo. There 

was no difference in emotional intelligence between the 

intervention and control groups before and after education 

for both students of Gowa and Gorontalo. There are 

differences in adolescent delinquency before and after 

education for VHS students in Gowa and Gorontalo. 

There was no difference between the intervention and 

control groups before and after education for students 

of VHSs in Gowa and Gorontalo. The recommendations 

that can be given are the importance of parental 

supervision of students, especially in choosing friends 

to do activities outside the home, and cross-sectoral 

cooperation is needed in promotive and preventive 

efforts supervision and control of all forms of adolescent 

or student delinquency 
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Abstract

This research aimsto know the bioactive compound content of Moringa leaves and seeds so that later it 
can be developed as a candidate for anticancer drugs. The extraction process results showed n-hexane, 
ethyl acetate, and ethanol extract levels in the Moringa leaves, respectively; 11.38%; 25.56%, and 40.1%. 
TheLC50valuesoftheethylacetateextractofMoringaleavesandseedswere127.95 ppm and 117.52 ppm. 
Furthermore, the LC 50 values of the ethanol extract of Moringa leaves and seeds were 34.58 and 60.69 ppm. 
The levels of bioactive compounds of the ethyl acetate extract of Moringa leaves and seeds were 137.5 ppm 
and 6.5 ppm. Based on the anticancer activity test results, all extracts of both Moringa leaves and seeds have 
potent anticancer activity (<1000 ppm). The n-hexane extract and the ethanol extract of Moringa leave from 
Kupangcan be developed as ananticancer. 
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Introduction

The rapid development in the field of isolation and 
identification of phytochemical compounds has increased 
the research trend over the last two decades towards 

treatments that use herbal plants as a potential source 

of anticancer agents1,2.Pharmacological studies show 

that herbal extracts consist of essential nutrients, several 

anti-tumor compounds, antioxidant and anti-mutant 

activity, and various targets that work synergistically3–9.

Moringa is a plant in the form of shrubs or trees that 

are widely available in Indonesia. The community uses 

this plant to overcome various complaints of diseases. 

Timor Island’s indigenous people use the Moringa plant 

to treat skin diseases, respiratory problems, ear and 

mouth infections, hypertension, diabetes, and anemia. 

Several studies identified bioactive compounds from 
the leaves of Moringa olefera, including vitamins, 

carotenoids, polyphenols, phenolic acids, flavonoids, 
alkaloids, glucosinolates, isothiocyanates, tannins, 

saponins and oxalates, and phytates4.Moringa can grow 

in tropical and industry areas on all soil types and is 

resistant to dry seasons with drought-tolerance of up to 

six months10.

The characteristics of this Moringa plant are very 

suitable for the climate in the Kupangarea.Moringa plants 

from Kupang have several advantages: the harvest is 

fast, easy to grow in with minimal water, can be planted 

in large land areas, and bear fruit at ease. Phytochemical 

studies show that moringa plants contain polyphenol 

compounds, routine, kaempferol, chlorogenic acid, 

ellagic acid, and vanillin11.Content of moringa plant 

bioactive compounds is strongly influenced by soil 
moisture and pH, so it is possible that Moringa from 

Kupang, NTT contains different bioactive compounds 

DOI Number: 10.37506/ijfmt.v15i3.15850
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from other places. Medicinal plants will be encouraged 

to produce bioactive compounds on dry land compared 

to fertile and water-abundant land.

Moringa plant has not impacted the economy and 

quality of public health in East Nusa Tenggara. The 

Natives use Moringa leaves by cooking them. This way 

of processing Moringa leaves can reduce the efficacy 

of Moringa leaves’ efficacy due to reduced active 
content due to heating 12,13.Several studies have shown 

that the water and alcohol extract of Moringa oleifera 

leaves exhibits anticancer activity in several cell lines 

in terms of cancer. Aqueous and ethanol extracts of 

Moringa oleifera leaves inhibited the viability of acute 

myeloid leukemia, acute lymphoblastic leukemia, and 

hepatocellular carcinoma cells14. Aqueous extract of 

Moringa oleifera leaves could inhibit proliferation and 

induce apoptosis of human KB tumor cells15. A study 

also reported apoptosis induction and activity to inhibit 

tumor cell growth in lung cancer 8. 

Methods

Extraction of the leaves and seeds of Moringa plants 

using solvents with differentpolarities (n-hexane, ethyl 

acetate, and ethanol).A total of 500 grams of dry powder 

of Moringa leaves macerated with 2.5 L of n-hexane 

solvent for four days. After four days, the mixture of 

extract and pulp and the solvent are filtered. The extract 
that still contained the solvent then evaporated using a 

vacuum rotary evaporator to obtain a solvent-free leaf 

extract. Then the pulp was macerated again with 2.5 L 

of ethyl acetate for four days. The mixture was filtered, 
and the filtrate evaporated to obtain solvent-free ethyl 
acetate extract. The waste was extracted again with 2.5 

L of 96% ethanol, filtered and evaporated to obtain a 
solvent-free ethanolextract.We processed the Moringa 

plant seeds with the same procedure, then weighing each 

dry extract to obtain each part of the Moringa plant’s 

extracted content, stored at 4oC.

Anticancer activity testing using the Brine 

Shrimp Lethality Test (BSLT)method

This test intended to obtain an initial description 

of the presence of bioactive (anticancer) compounds in 

each extract. As a bioindicator, we use Artemia salina 

Leach shrimp larvae to obtaineach extract’s LC 50 value. 

The extract, which has a small LC 50 value, has good 

biological activity. The test procedure consists of three 

steps: the hatching of Artemia salina L eggs, toxicity 

testing, and calculating the percent mortality oflarvae.

Hatching Eggs

250 mL of seawater put into the hatchery, 2 grams of 

Artemia salina L. eggs aerated by giving an aerator into 

the hatchery vessel. We cover the eggs with aluminum 

foil,and the lights are turned on for 48 hours to hatch 

the eggs in the darkroom. The hatched larvae will go to 

a lighter area through the bulkhead. Healthy larvae are 

phototropic and ready to be used as test animals after 48 

hours of age.

Toxicity Test

We carried out toxicity test treatment three times 

for each sample extract. All extracts obtained at the 

extraction stage weighed as much as 1000 mg, then 

diluted with distilled water in a 1000 mL volumetric 

flask to the limit (concentration of 1000 ppm or mother 
liquor). Tests carried out at extract concentrations of 

10, 50, and 100 ppm, for testing the concentration of 10 

ppm, first 0.1 mL of the mother liquor solution taken. 
Furthermore, ten shrimp larvae added, one drop of yeast 

solution with 1% concentration, and seawater added to 

the volume of 10 mL. As a control (0 ppm), 10 mL of 

seawater put in the test tube, ten shrimp larvae, and one 

drop of yeast. All test tubes filled with shrimp larvae are 
covered with aluminum foil and given air holes after 24 

hours observed and counted the number of shrimp larvae 

that died. 

Quercetin standard curve creation

Standard curves are made by connecting thequercetin 

standard solution’s concentration with the absorption 

results obtained from measurements using a UV-Vis 

spectrophotometer at a wavelength of 437nm.Testing 

the levels of the sample bioactive compoundsThe sample 

of Moringa plant extract weighed as much as 1 mg 

dissolved in 9.8 mL 96% ethanol, then added with 0.1 

mL of 10% aluminum (III) chloride, 0.1 mL of sodium 

acetate 1 M AlCl3. The sample solution incubated for 30 

minutes at room temperature, and then the absorbance 

was measured at a wavelength of 437 nm. 
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Isolation of Bioactive Compounds in Active Extracts

Bioactive compounds were isolated from 

extracts that had the best anticancer activity (test 

results with BSLT).The first step is to prepare a small 

chromatography chamber, enter into it a solvent (eluent) 

ethyl acetate: ethanol in a ratio (3: 1), the chamber is 

closed and allowed to saturate with eluent. In thin-layer 

chromatography (TLC) separation, a silica gel GF 254 

plate was used, which had been activated in an oven at 

105ºC for 30 minutes. We made each plate in size 8x2 

cm, marked with a line along with the plate at the lower 

limit (2 cm from the lower edge of the plate) and the 

upper border (1.5 cm from the plate’s upper edge). 

We observed the plates under a UV lamp with 

wavelengths of 254 nm and 366 nm. We record the color 

of the spots formed, then measure the distance traveled by 

each spot. All TLC results calculated with the Rf value, 

seen in the chromatogram column and the spot’s color. 

The eluent which produced the best separation used for 

preparative TLC. The separation results with preparative 

TLC tested with a UV-Visspectrophotometer 

Results and Discussion

Extraction 

The extraction process results are in the form of 

qualitative data, namely the color of the extract and 

quantitative data in the form of extract content. The 

extraction process results are shown in Table 1, indicating 

that the leaf extract’s color using n-hexane, ethanol, and 

ethyl acetate solvents is green. The n-hexane extract of 

Moringa seeds is yellow due to the extraction of Moringa 

seed oil, as is known from previous studies that the oil 

content in dry moringa seeds is 38.08%.

The ethanol extract content is higher than the ethyl 

acetate extract and n-hexane extract. Meanwhile, in the 

seed extract, the content of n-hexane extract is relatively 

high, above 40%, this is due to the high oil content of 

the moringa seeds. The number of oils attracted to the 

n-hexane solvent is due to the extractor’s compatibility 

and the extracted substance. Oil is nonpolar, so it will 

quickly draw n-hexane, which is nonpolar aswell. 

Anticancer Activity 

In this study, anticancer activity testing used the 

Brine Shrimp Lethality Test method (using Artemia 

salina L). As in Table 2, the BSL test results show that the 

n-hexane extract of moringa leaves has an LC value of 

50, which is smaller than the n-hexane extract of moringa 

seeds, almost a third. The anticancer activity of n-hexane 

extract is three times stronger than that of moringa seed’s 

n-hexane extract. The oil content (triglycerides) in 

Moringa seeds is almost 40%. The anticancer potential 

of the ethyl acetate extract of Moringa leaves and seeds 

were the weakest compared to n-hexane and ethanol 

extracts. Bioactive compounds tend to be attracted by 

nonpolar and polar solvents. The anticancer potential 

of the ethanol extract of Moringa leaves is almost twice 

that of the ethanol extract of Moringa seeds. In general, 

all extracts have the potential as anticancer because a 

chemical compound is said to have bioactive potential if 

it has an LC50 value of less than 1,000 µg / ml.

The BSLT is a basis for a toxicity test for cell 

lines, anti-tumor, and anticancer activity16. This test’s 

advantage is that it is fast and comfortable; the results can 

be repeated and do not require expensive costs17.Moringa 

leaf extract has good potential, both ethanol extract, 

and n-hexane extract, because it has the smallest LC 50 

value, meaning that it has the best biological activity. 

Both extracts had much better activity than Binahong 

leaf extract ( Anrederacordifiola(Ten) Steenis), which 

had toxicity levels of ethyl acetate extract and n-hexane 

extract 106.99 ppm and 175.80 ppm. 

Bioactive Levels

Moringa bioactive compounds areflavonoids, 
polyphenolic compounds that are known to have 

good activity in the field of medicine. Flavonoid 
compounds that function as anticancer are quercetin and 

kaempferoldue to their ability to prevent cell damage 

caused by free radicals. Its ability as an antioxidant is 

due to its ability to release oxygen radicals,neutralizing 

harmful radicals. Flavonoids are included in polyphenol 

compounds, secondary metabolites of plants, and have 

acted as an anticancer. Flavonoids contain quercetin, 

which comes from the flavonol subclass: Quercetin, 
genistein, or flavopiridol, used asan ingredient in cancer 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3557

drugs 18.

The results of determining the total flavonoid 
content of the moringa plant extract shown in Figure 

1 show that the n-hexane leaf extract and the ethanol 

extract of the moringa leaf fruit had the highest total 

flavonoid levels, namely 1792.5 ppm and 1766.5 ppm. If 
the value of total flavonoids converted to units of percent 
w / w, the total flavonoids in the extract n-hexane leaves 
and fruit ethanol extract are 7.79% and 8.44%. Every 

20 g of leaves a total of 1.559 grams of flavonoids, 
and every 20 g of the fruit contains 1.689 grams of 

flavonoids—the lowest levels of flavonoids found in 
the ethanol extract of bark, which was 4.5 ppm.Based 

on Figure 1, the content of bioactive compounds in all 

seed extracts is shallow compared to the leavesbecause 

more bioactive compounds on the leaves than the seeds. 

Compared with the results of previous studies, the total 

flavonoid content in the n-hexane leaf extract and the 
ethanol extract of Moringa leaves is higher than the total 

flavonoid content in the n-hexane extract of the Kupa 
fruit ShyzygiumpolycephalumMiq, which is 6.06% 19 

and the ethanol extract of Bidara leaves was 1.531% 
20.The bioactivity of the n-hexane and ethanol extracts 

of Moringa leaves had the smallest LC 50 value (the 

best bioactivity) compared to the seed extract. Of these 

compounds, several prenylated flavonoids from plants 

show cytotoxicity activity against several cancer cells, 

such as artelastin, artelastochromene, artelasticin. 

Bioactive Compound Isolation

The bioactive compounds’ isolation results in 

the n-hexane extract showed that the n-hexane extract 

with ethyl acetate: ethanol as eluent separated from 

one compound n-butanol: acetic acid: water (4: 1: 

5) separated two compounds. The separation results 

using the preparative thin-layer chromatography (TLC) 

method presented in Table 3. The isolates obtained were 

Isolate-1 (Eluene ethyl acetate - ethanol) and Isolated-2( 

n-butanol - acetic acid - water). Both are measured at the 

same wavelength range from 200 to 80 nm. For Isolate-1, 

it is measured at a wavelength of 200-600 nm so that 

the compounds that are attracted to the wavelength 

range are nonpolar and semipolar compounds, including 

alkaloids, terpenoids, and steroids, with each wavelength 

in the range 210-340 nm, 200-400 nm. Isolate-2 was 

measured in the 200-800 nm wavelength range so 

that the compounds that attracted to the wavelength 

range are polar, that is, flavonoids with a wavelength 
of 250-550nm.The Spectro results show the maximum 

absorption at a wavelength of 224 nm. The absorbance 

value is 2.410 and has an electron transition of ππ * in 
the presence of a conjugated bond C=C─C=C. 

Table 1 Extract Content 

No. Extract Name Colour Extract Extract Content (% w / w)

1. Leaf n-hexane extract Moringa Green 11.55

2. Moringa leaf ethyl acetate extract Light green 5,56

3. Moringa leaf ethanol extract Dark green 42.70

4. Moringa seed n-hexane extract Light yellow 40.35

5. Ethyl acetate extract of Moringa seeds Light yellow 7.87

6. Moringa seed ethanol extract Light brown 23.79
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Table 2.The results of testing for anticancer activity using the BSLT method

No. Extract name
Concentration extract 

(ppm)

Shrimp larvaemortalitymean (tail) IC value 
50(ppm)Sample Control

1. n-hexane leaf moringa

10 4 0

37.0650 7 0

100 10 0

2.
n-hexane seed 

moringa

10 2 0

97.6250 4 0

100 6 0

3.
Ethyl acetate skin of Moringa 

leaves

10 1 0

127.9550 2 0

100 4 0

4. Ethyl acetate seeds Moringa

10 1 0

117.5250 3 0

100 4 0

5. Ethanol leaf moringa

10 4 0

34.5850 8 0

100 10 0

6. Ethanol seed moringa

10 2 0

60.6950 3 0

100 5 0

 

Table 3 Observations on the separation with KLTP

Eluent
Observationresult

Amount Spot Spot shape Spot Color RF

Ethyl Acetate: ethanol 1 Round Yellowish Green 0.615

BAA 2
Round Yellowish Green 0.804

Tail Yellowish Green 0.713
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Figure 1 Total flavonoid levels  

Conclusion

The extraction process results show n-hexane, 

ethyl acetate, and ethanol extract in Moringa leaves, 

respectively; 11.38; 25.56, and 403.1%. The extract levels 

of n-hexane, ethyl acetate, and ethanol in Moringa seeds 

were respectively; 9.88; 23.50, and 53.0. The anticancer 

activity test on the n-hexane extract showed the LC 50 

value of 37.06 ppm (leaves) and 97.62 ppm (seed). The 

ethyl acetate’s LC 50 values were 127.95 (leaves) and 

117.52 ppm (seed), while theethanolextractwas34.58 

(leaves) and60.69ppm (seed). We found that bioactive 

compounds in the n-hexane extract are 1792.5 ppm 

(leaves) and 26.5 ppm (seed). The ethyl acetate level was 

137.5 (leaves) and 6.5 ppm (seed). The ethanol extract 

was 1766.5 (leaves) and 36.5 ppm (seed). More in-depth 

studies of The Moringa plant are needed to develop it as 

a potential anticancer drug. 
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Abstract

This study aims to determine the media used in obtaining health information about COVID-19 and 
the reasons for choosing the media. The theory used is Information-seeking Behavior. This research is 
qualitative with the phenomenological method. The informants were 38 people who were selected based on 
the purposive sampling technique. Data collection was carried out utilizing in-depth interviews, observation, 
and documentation. The data analysis technique is Creswell’s data analysis in phenomenological research. 
The results showed that the media used to find health information about COVID-19 were printed mass media 
(newspapers, magazines, and tabloids), electronic media (television, radio), and internet media. Meanwhile, 
choosing the media was due to the ease of accessing existing media and the diversity of information obtained. 
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Introduction

Nowadays, we live in the digital age, marked 

by the emergence of three technologies: computers, 

communication, and multimedia 1. Along with this 

progress, information is not limited to text, numbers, and 

images but is more varied in audio-visual information. 

The development of this communication technology 

allows people to get information very easily. Moreover, 

the use of mass media does not require special expertise 

so that anyone can access it.

A survey has found that Indonesians spend an 

average of 5 hours each day consuming content, both 

through conventional media and the internet. The study 

found that television viewing duration was still high: 4 

hours 53 minutes per day, 3 hours 14 minutes per day 

to access the internet, 2 hours 11 minutes per day for 

listening to the radio, 31 minutes per day spent on reading 

newspapers and 24 minutes per day spent on reading 

the magazine2.Observing the data above, nowadays, 

people get abundant information from various media. 

The current state of information flow that the world 
community feels, including Indonesia and people in East 

Nusa Tenggara, is related to COVID-19. 

Severe Acute Respiratory Syndrome Corona Virus 

2is a virus that attacks the respiratory system. COVID-19 

can cause minor respiratory system disorders, severe 

lung infections, and death. Data shows that as of January 

2021, the number of positive tested Indonesians for 

COVID-19 was 1,1million cases, 897 thousand people 

recovered, and 30.581people died. Meanwhile, the 

number of positive cases of COVID-19 in NTT until 

January 2021 was 5.212 cases, 2.726 recovered, and 147 

DOI Number: 10.37506/ijfmt.v15i3.15851
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died 3

There are much accessible communication media 

on Timor Island, such as newspapers, radio, television, 

films in cinemas, and the internet. This condition makes 
Timor Island people quite exposed or deliberately 

exposes them to information related to COVID-19. The 

purpose of this study was to find out what media are used 
to obtain health information about COVID-19 and the 

reasons for choosing the media. 

Method

This type of research is qualitative, a research 

procedure that produces descriptive data in written or 

spoken words from people and observable behavior. The 

method used is phenomenology4to know the world from 

those who experience it directly or are related to human 

experience’s natural properties and the meaning attached 

to it. The informants in this study were 38 natives of 

the island of Timor who was selected by applying the 

purposive sampling technique 5,6. Data collection was 

carried out through in-depth interviews and observation. 

This research’s data analysis technique was Cresswell’s 

data analysis technique in phenomenological research7. 

The data validity test was carried out by extension 

of participation, the persistence of observation, 

triangulation, analysis, negative cases, reference 

adequacy, member checking, detailed description, and 

auditing to ensure consistency and validity of data and 

information. 

Main Themes Result

The media used: information stream by my palm

This theme observes types of media used to seek 

information about COVID-19. The development of 

communication technology makes various kinds of 

information freely accessible to almost everyone. Based 

on the in-depth interviews conducted, it was known that 

all informants had heard of COVID-19 from various 

communication media. Before the awareness about 

COVID-19 emerged, most health information came 

from passive, one-way media, such as television and 

newspapers. However, the thirst for information cannot 

be quenched by merely sitting and waiting. Petrus stated 

that:

“I have heard the news about this coronavirus, I first 
watched it on the television, but after that, I also tried to 

find information about this virus from other media, such 
as radio and others”.

In line with the previous informant’s opinion, Maria 

revealed that:

“I have indeed got the information about this 

coronavirus, as far as I can remember; I heard it for the 

first time on television. However, until now, I realized 
that I got the information not only from television but 

yeah for the first time, I knew about it from television.” 

Primed by COVID-19 news on television, curious 

informants use the internet to get more information about 

COVID-19, the following statement of informant Irma:

“YouTube is where I usually get the information. 

You can find any information through YouTube and 
also from the usual links shared by my friends. So much 

news is shared from electronic media, but sometimes 

there are hoaxes too.”

The same thing was also stated by an informant 

named Farhan, who said that:

“The media I use most often is my cellphone to surf 

on the internet because when I rely on the internet, the 

information I get is more diverse and detailed.”

It can be seen from the findings of the interview 
above that informants used various types of media to 

obtain information related to COVID-19. The informants 

actively search for health information by any means at 

their disposal. Social media and video platform became 

first picked choice for any informant that have the 
internet access. 

InformationValidationvs. Easiness of Access

In the research results presented in the previous 

section, it can be seen that the informants mainly used 

online media aside from television to obtain information 

related to COVID-19. In this regard, this study also 

aimed to determine the reasons why the informants chose 

the media. Participants mostly like video media because 

of the variety of content. Moreover, video platform 

offers the ease with which they can switch sources when 
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the current watched content is long, dull, and boring. 

Following the results of an interview conducted with 

Irma: 

“…YouTube is where I usually get the information. 

You can find any information through YouTube and also 
from the usual links shared by my friends. So much news 

is shared from electronic media, but sometimes there are 

hoaxes too.I chose Youtube because it is faster to get the 

information and understand what the news stated. The 

thing is, Youtube is more convenient for me because the 

news presented is not too long and convoluted”.

Otherinformants also state easiness of access as 

the main benefit of internet-based communications. An 
informant named Carlos stated that: 

“…I know information about the coronavirus from 

television, but then I also try to find information using a 
cellphone, because using a cellphone is easier to access 

the internet”. 

However, finding valid health information cannot 
easily be done by only depends on Social Media. 

Television is considered the best source of official health 
information because the Indonesian Government is 

always updating COVID-19 related news by television 

broadcast daily. The researcher interviewed an informant 

named Fordalina, who said that:

“…Because through television, we can find out how 
the development of the coronavirus occurs and how to 

prevent it, its development, ways to overcome it such 

as maintaining distance, wearing masks. That way, we 

can immediately see recommendations for avoiding the 

coronavirus. Yes, because through television we can find 
out more details about the corona virus’s development 

through medical personnel.”

Then, an informant named Maryam said that:

“I get all the information about the coronavirus 

from television because I think the information from 

television is official. My mother trusts TV more than 
cellphones. My mother’s cellphone cannot access the 

internet, so she watches TV.”

Based on the interview results above, it can be 

concluded that the informants involved in this study had 

various reasons when determining the selection of media 

to obtain information related to COVID-19. Social media 

offers quick and easily accessible health information; 

however, it came with a huge cost. Informants must 

actively and constantly filter disrupted information. 
Those who want officially trusted health information 
will wait for the Indonesian Government to broadcast it 

on television. 

Figure 1. Use of Communication Media to Seek Information about COVID-19 
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Discussion

Media Use and COVID-19 related information

The concept of information-seeking behavior 

theoryexplains that information-seeking behavior 

consists of several features, namely: Starting, Chaining, 

Browsing, Differentiating, Monitoring, Extracting8. 

These six features relate to each other to form various 

information-seeking patterns, although not in regular 

stages.Figure 1 shows which media categorizations are 

most often used to find information about COVID-19 
through the statements of informants obtained by 

researchers through interviews. Researchers have 

reduced these interviewees’ statements in several media, 

including print media, electronic media, and online 

media.Based on observations, informants mostly use 

Online Media to get information about COVID-19. 

The social media often used are Instagram, Facebook, 

Twitter, Whatsapp, and YouTube.

Starting, consisting of activities that trigger 

information-seeking activities. Starting is the stage, 

the initial reference to information seeking or the 

initial introduction of the information obtained. The 

informants’ initial reference obtained information from 

television.The social restriction also gives more time 

for television interest and screentime in COVID-19 

pandemics 9.

Chaining, the activity of following a series of 

citations, quotations, or other forms of reference among 

other documents. Chaining is important in information-

seeking behavior, where chaining is characterized by 

linking previously obtained information. The research 

informants conducted chaining by looking for news 

related to COVID-19 in online media, watching more 

news on television, YouTube and searching for other 

related information from the internet. Video platforms 

like YouTube were already used previously for findings 
health information, such as immunization 10.

Browsing, managing, wandering but with a little 

direction in areas that are considered to have potential. 

Browsing is an activity of finding information by 
searching more towards the direction to be observed. 

Researchers asked an informant named Yohanes, 

“Are you trying to find deeper information about 

the coronavirus? How?” Yohanes replied, “Looking 

for and watching more news on youtube about the 

coronavirus”. A similar statement was also expressed 

by an informant named Yoshy, “Yes, I am trying to find 
deeper information and use the internet more, namely 

by searching through google and youtube”. Based on 

the answers given by all the informants, the researcher 

sees that Browsing for seeking information uses online 

or internet media.

Differentiating, sorting, using characteristics in 

information sources as a benchmark for checking the 

quality of content/information. Differentiating, in this 

case, is an activity to distinguish the information received 

and filter information. Marlenystated that “I get the 

most information about the coronavirus from television 

media on the Metrotv, TVone, I-news, and TVRI 

channels”. Based on this explanation, Differentiating, 

sorting, or checking the quality of information on news 

disseminated through television news channels related 

to COVID-19.

Monitoring, observing progress by concentrating 

on a few selected sources. Monitoring, for example, 

several news titles selected according to COVID-19, 

followed by news developments presented by the media 

every day, monitoring is carried out starting from the 

headlines presented, monitoring news or information 

development. 

Extracting, systematically digging at one source 

to extract material/information deemed important. 

At this stage, many sources of information related to 

COVID-19 use online media because informants find it 
easy to access, anytime and anywhere. 

Reasons for Choosing the Communication Media 

Used

The public can enjoy various mass media, such as 

print media, electronic media, film, and internet media. 
Mass media itself can be interpreted as a tool that can 

convey information quickly and simultaneously to a wide 

audience spread out in various places simultaneously. 

Mass media widely known to the public consists of 

print media, electronic media, and online media11.

Due to the dissemination of information from the mass 

media, currently, there is much information related to 
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COVID-19 in various mass media such as printed mass 

media, electronic media, and internet media. 

Timor Island community has a wide opportunity 

to freely choose various media to get the information 

they need regarding COVID-19, which currently hits 

the entire world.Based on the results of interviews in 

the field, it is known that the people of Timor Island 
use a variety of media when looking for information 

about COVID-19. When choosing the media to be used, 

informants were motivated by reasons for obtaining 

information. When someone uses mass media, they 

are motivated by information motives, entertainment 

motives, personal identity motives, and integration and 

social interaction motives12.

Information is data that has been processed or has 

meaning13. There are important characteristics that must 

be possessed by information, such as relevance, accuracy, 

timeliness, and completeness.Apart from obtaining 

information, the informants in this study argued that the 

media used was the media available at home, namely 

television. Informants use this media to get information 

about COVID-19 through television because they do 

not subscribe to newspapers, magazines, or tabloids at 

home. Meanwhile, the cellphones that are owned do 

not have internet facilities.Even though the informant 

only relies on television media to get information about 

COVID-19, the informant thinks that the information he 

has obtained is sufficient to meet his needs. Television 
has a powerful power to convey messages. After all, this 

media can present an impression as if it is experienced 

by itself with a wide reach simultaneously, where the 

delivery of the message content is also live between the 

communicator and the communicant 14.

Another reason that was found in the field was when 
informants chose to use internet media such as YouTube 

or other social media. The informant admits that he/she 

prefers internet media because the information obtained 

can be more numerous and varied and accompanied 

by deeper reviews. This opinion is consistent with the 

interactive characteristics of the internet, where unique 

features emerge in the technology, offering unlimited 

possibilities in processing and disseminating news15.

Furthermore, through these mass media, Timor Island’s 

people can fulfill their various needs, including cognitive 

needs, affective needs, personal integration needs, social 

integration needs, and escape needs. 

Conclusions

The media used to obtain information about 

COVID-19 is through printed mass media (newspapers, 

magazines, and tabloids), electronic media (television 

and radio), and online media (internet, youtube, social 

media). The reason for choosing the media used is to 

obtain information, take advantage of existing media at 

home, and obtain the diversity of information content. 

Suggestions

This research certainly has weaknesses and 

limitations. Therefore, it is recommended for further 

researchers to conduct similar research using a different 

approach or method so that the results obtained are more 

diverse. It is strongly recommended to comply with 

health protocols to prevent the spread of COVID-19. The 

public is also expected to be smart in using the media, 

especially social media, by not sending scary posts, and 

the information must be filtered before sharing. 
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Abstract

Introduction: Beta thalassemia is an inherited genetic disorder that is associated with severe physical and 
mental illnesses. The aim of this study was to investigate the effect of “Friends” program training on the 
loneliness of children with thalassemia major at thalassemia centers of Golestan.

Materials and Methods: This quasi-intervention study with two intervention and control groups was 
conducted on 50 children with thalassemia major aged 8-18 years referred to thalassemia centers in Golestan 
province in 2019. In the intervention group, the Friends program training was carried out in ten 60-minute 
long sessions. Demographic information form and Asher’s children loneliness questionnaire were the tools 
used for data collection. The collected data were analyzed using SPSS software version 25 at the significance 
level of P < 0.05.

Results: The results showed that, the mean score of loneliness before the intervention was 33.32 ± 10.61 
in the intervention group and 41.4 ± 12.20 in the control group. The mean score of loneliness after the 
intervention decreased to 28.36 ± 7.74 in the intervention group, and 40.68 ± 11.68 in the control group. 
The ANCOVA test showed a significant difference in the mean score of loneliness after the intervention by 
removing the effect of pretest (P = 0.01). 

Conclusion: The use of Friends program training can be considered as an efficient method in improving 
medical outcomes related to the loneliness of children with thalassemia and limiting unnecessary health care 
costs.

Keywords: Friends program, loneliness, children, thalassemia major 

Introduction

Thalassemia major is an autosomal recessive 

disorder that begins with severe and progressive anemia 

along with paleness in early infancy1,2. According to the 

World Health Organization (WHO), thalassemia is one of 

the most common genetic disorders with chronic nature 

in 60 countries3. It is estimated that 70,000 children are 

born with various forms of thalassemia each year, and 

more than 50% of them suffer from thalassemia major4. 

In Iran, there are about 3 million thalassemia carriers 

and about 26,000 patients with thalassemia major5. 

The chronic nature of thalassemia imposes significant 
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limitations on patients’ lives 6, 7. 

The social impact of beta thalassemia has played 

an important role in isolating patients, and in fact, the 

disease label has been described as more debilitating 

than the disease itself8, which leads to loneliness, 

low self-esteem, and sense of inadequacy, impaired 

relationships with peers and low participation in 

social activities 9-11. Children with this condition are 

more aware of their unfavorable physical appearance 

and know that the disease negatively affects their 

relationships and academic performance12. Some studies 

have found that 51% of thalassemic patients have the 

sense of loneliness1,13. “Friends” program is a collection 

of resilience programs developed by Professor Paula 

Barrett in Australia that helps to prevent and reduce 

depression and anxiety14. This program is designed to be 

used by teachers, psychologists and health professionals 

in both medical centers and schools, and can be used 

in a group format for prevention, early intervention or 

treatment15. It has three versions for different age groups; 

fun friends (4-7 years old), friends for life (8-11 years 

old) and youth friends (12-16 years old) 14,16,17. Richard 

Rutledge et al showed that, the Friends program was 

positively viewed by children, parents and teachers, and 

was quite successful18. The interaction between physical 

and mental illnesses should be considered by medical, 

psychiatric and psychological specialists19. Accordingly, 

the general purpose of this study was to investigate the 

effect of Friends program training on the loneliness of 

children with thalassemia major in Golestan province. 

Materials and Methods

The present study is a quasi-experimental study with 

a pretest-posttest design. The statistical population of 

this study consists of all children with thalassemia major 

referred to thalassemia centers of Golestan province in 

2019. The sample size of this study was calculated to 

be 50 individuals 16. 25 patients were allocated in the 

intervention group and 25 patients were allocated in 

the control group. Inclusion criteria were, being at the 

age range of 8-18 years, no history of neurological, 

not receiving psychological treatment, and not having 

history of drug abuse. The exclusion criteria were; 

reluctant to continue with the study and being absent for 

more than two sessions. Data collection tools included 

the demographic information form and Asher’s children 

loneliness questionnaire. 

The children loneliness questionnaire is scored on 

a Likert’s scale, and the subject must express his or her 

agreement with each item by choosing one of five scales 
(strongly disagree = 1 to strongly agree = 5)20. The 

range of scores in this scale is between 16 and 80, with 

a higher score indicating greater sense of loneliness21. 

In this study, the face and content validity of the 

questionnaires were confirmed by ten faculty members. 
The children’s loneliness questionnaire was completed 

by the thalassemic patients with the help of a researcher. 

The intervention group (two groups of 12 and 13 people) 

received the “friends for life” and “youth friends” 

programs training (ten 60-minute long sessions for 10 

weeks). The control group did not receive any training. 

Immediately and one month after the intervention, the 

children loneliness questionnaire was completed by the 

intervention and control groups 22. The collected data 

were analyzed by SPSS software version 25 using statistical tests such as Chi-square, Fisher’s exact test, Mann-

Whitney test, independent t-test and ANCOVA at a significance level of 0.05. 

Table 1. Friends Training Program

Session Friends Educational content

1 Introducing the program Introduce the participants and the Friends program, 

2 F: introducing the feelings Identifying the relationship between thoughts and feeling 

3
R: good feeling and self-

relaxation 
Identify symptoms of anxiety in the body and identify pleasant activities, 

meditation and silence.

4 I: expanding positive thoughts Introduce useful and useless thoughts
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5
E: search in solutions and plans of 

previous stage 
Attention training: Finding positive aspects in difficult situations. Learn 

coping skills and programs to overcome challenging situations

6 N: self-reward Encourage yourself to succeed

7 D: don’t forget the exercise Exercise every day

8 S: stay happy Be happy and talk to support networks.

9
Generalize Friends’ skills in 

difficult situations
Teach others how to use Friends’ coping skills.

Identifying future challenges and planning strategies to overcome them.

10 Summarizing the lessons learned, completing the questionnaires.

Cont... Table 1. Friends Training Program

Results

The results of this study showed that, the two groups 

were homogeneous in terms of demographic variables 

(Table 2). The score of loneliness in the intervention 

group before the intervention was 33.32 ± 10.61, which 

decreased to 28.36 ± 7.74 after the intervention. There 

was no significant difference between the intervention 
and control groups in terms of the mean score of 

loneness before the intervention. The independent t-test 

after the intervention and in the follow-up stage showed 

a significant difference between the intervention and 
control groups (P = 0.01) in terms of the mean score of 

loneness. Also, the rate of loneliness in the intervention 

and control groups decreased after the intervention, but 

the decrease in the rate of loneliness in the intervention 

group was greater (Table 3). ANCOVA test showed 

a significant difference between the two groups by 
removing the pre-test effect (P = 0.01), so that 49% 

of the changes in post-test could be attributed to the 

independent variable of the friends training (Table 4). 

Table 2. Comparison of demographic characteristics of samples in the intervention and control groups

Variable Intervention Control p-value

Age 

8-11 7 (28%) 7 (28%)

0.78
12-16 11 (44%) 13 (52%)

16-18 7 (28%) 5 (20%)

Gender 
Female 12 (48%) 8 (32%)

0.25
Male 13 (52%) 17 (68%)

Number of patients in the family 
One 21 (84%) 17 (68%)

0.18 
Two and more 4 (16%) 8 (32%)

Patient’s occupation 
Student 19 (76%) 21 (84%)

0.48
Unemployed 6 (24%) 4 (16%)

Patient’s education 

Primary 9 (36%) 20 (80%)

0.35
Below diploma 12 (48%) 4 (16%)

Diploma 4 (16%) 1 (4%)

Father’s education 
Below diploma 16 (64%) 22 (88%)

0.09
Diploma and higher 9 (36%) 3 (12%)

Mother’s education 
Below diploma 21 (84%) 25 (100%)

0.11
Diploma and higher 4 (16%) 0
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Table 3. Comparison of the score of loneliness in children with thalassemia in the intervention and control 
groups before and after the intervention and follow-up

Variable Intervention Control p-value Intervention Control p-value Intervention Control p-value 

Loneliness 33.32±10.61 41.4±12.20 0.02 28.36±7.74 40.48±11.93 0.01 26.4±6.74 40.68±11.68 0.01

Table 4. Comparison of the effect of education based on Friends’ model on the loneliness of children with 
thalassemia in the intervention and control groups

Variance source
Sum of 
squares

Degree of 
freedom

Mean of 
squares

F value Significant level Eta

Modified model 6427.39 2 3213.70 405.37 P=0.01 0.94

Post-test separator 37.78 1 37.78 4.77 P=0.03 0.09

Group 353.29 1 353.29 44.56 P=0.01 0.49

Error 372.61 47 7.93

Sum 6800.00 49

Total 66658.00 50

Discussion

Findings of this study after controlling the effect 

of pretest showed the effectiveness of Friends program 

training in the children loneliness with thalassemia, so 

that the training reduced the loneliness of children in 

both intervention and control groups. Consistent with the 

results of this study, Doyle showed the positive effect of 

“friends for life” program training on the anxiety and 

resilience of Newfoundland and Labrador students aged 

8-11 years23. A study by St. Ong et al. showed that there 

was a significant decrease in the level of anxiety and 
depression symptoms of students and no difference was 

found between boys and the girls24.

Gallegos et al showed that students, parents and 

teachers found the program useful and enjoyable. An 

important skill they found most useful was how to 

change negative thoughts into positive ones, and greater 

satisfaction was associated with a greater reduction in 

post-test depression25. Maggin and Johnson showed that 

the programs reduced the anxiety of low-risk students 

who were on the clinical threshold of anxiety for up to 

12 months26. The study of Matsumoto et al showed that 

after the program, the anxiety scores were significantly 
lower in girls in the intervention group compared to girls 

in the control group 27. Several studies have examined 

the effectiveness of cognitive-behavioral therapies on 

social isolation and depression in thalassemic patients 

and their results are consistent with the results of present 

study 28-31. Despite the well-known effect of Friends 

program on anxiety as a useful factor in improving 

psychological performance, there are studies whose 

results are different from the results of present study32, 
33. In Iran, consistent with the present study, many 

studies have reported the improvement of children’s 

psychological performance after attending Friends 

training sessions, including the study of Qajarieh et al., 
34 and Mohrari et al., 35. Overall, learning Friends’ skills 

increased self-confidence and led to healthier emotional 
relationships. One of the limitations of present study 

is that, the study samples may not have answered the 

questions with sufficient accuracy due to the problems 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3571

or mental and psychological condition they had. It is 

suggested that parents and children participate in the 

program simultaneously in future studies for greater 

effectiveness and longevity. 

Conclusion

In general, this study showed that the Friends 

program was effective in reducing sense of loneliness 

in children with thalassemia major both after the 

intervention and one month after. Teaching of Friends 

protocols to children with thalassemia by health 

professionals and treatment staff and continuous practice 

of skills would reduce the sense of loneliness in children 

with thalassemia major. 
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Abstract

Background: The high rate of maternal and infant mortality in Indonesia in the past year can be influenced by 
the habits of the community who prefer Traditional Birth Attendants (TBAs) in the childbirth. In fact, TBAs 
are not health profession and do not have competency standards to assist with childbirth, thus increasing 
the risk of maternal and infant mortality. This article aimed to determine the influence of culture on the 
community’s habit of choosing TBAsor official village midwives (OVMs)in childbirth process in remote 
areas.Methods: A cross-sectional study was used. The respondents were mothers who gave birth in the 
last one year in one remote sub-district in Aceh. TBAs and official village midwiveswereobserved and in-
depth interviews were also conducted.Resultsand Discussions:The results of this study showed community 
attitudes about cultural influences during pregnancy, such as TBAs-assisted delivery is a cultural belief 
that must be followed.Hence, factors that influence the choice of mothers in using OVMs or TBAs:cultural 
beliefs and norms, and the role of the cultural leaders in making decisions. Conclusions: Culture plays an 
important role in influencing people who live in remote areas to choose TBAs rather than the OVMs.

Keywords: Culture, Official Village Midwives, Traditional Birth Attendants 

Introduction

Maternal mortality rates (MMR) and infant 

mortality rates (IMR) illustrate the health status of a 

country’s society. The current maternal mortality rate 

in Indonesia was 139/100,000 and the infant mortality 

rate is 9/1000(1,2),this number was still high compared to 

other countries in Southeast Asia such as Malaysia and 

Thailand(3). The coverage rate of childbirth by health 

professionals based on 2013 National Health Research 

Data (Riskesdas) was 87% and increased in 2018 to 91%, 

meaning that currently there were still 9% of women 

giving birth not with the help of health professionals. 

Previous studies explained that the coverage rate for 

births by health professionalsin Aceh is lower than 

the national figure, and we know that the higher the 
coverage rate for childbirth, the lower the maternal and 

infant mortality rates(4-6).

The Indonesian government has placed Official 
Village Midwives (OVMs) in each village with the 

aim of increasing the quality of childbirth. However, 

culture is thought to influence the acceleration of these 
achievements(7).Culture is a belief and obedience to 

follow customs, norms, culture is suspected to influence 
pregnant women in choosing childbirth assistance and 

care during pregnancy and childbirth(8,9).Childbirth with 

Traditional Birth Attendants(TBAs) does not have a 

measured work pattern and does not have a certificate, 
it is feared that this will pose a risk to the health of the 

mother and children from the beginning of pregnancy, 

during labor until postpartum care(10,11).This is expected 

to contribute to the slow decline in MMR and IMR.
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The low coverage of delivery by OVMs occurs in 

remote areas due to the unavailability of adequate health 

facilities in the area(12). OVMs who are placed in the 

area are also sometimes not comfortable and generally 

always change(13).Kluet Tengah Sub district, South 

Aceh, Indonesia has an area of   284.72 km square, 45 

km from the district capital(14,15). To get to this area the 

community must take the road terrain which arevery 

hard road, hollow road, steep, and watery road. The 

location of the mountains with the bare forest will be 

a sight all the way from the district capital to this area. 

Some villages even still use canoes for transportation to 

cross the river because there are no bridge facilities in 

the area(14,15).

From generation to generation, residents in this 

sub-district have requested the assistance of TBAs 

for assistance in the care of pregnancy, childbirth and 

postpartum care(14). Since 1990 the government has 

placed OVMs to be assigned to the region(15). However, 

the presence of OVMs has not yet fully enabled the 

community to utilize them. Official Village Midwives 
who are placed are generally still young and not local 

residents so that they have not been fully accepted by the 

community. Those who are placed also do not last long 

for various reasons(16).

Providing high incentives for health professionals 

to work in remote areas has not yet fully made them 

comfortable(17).The partnership program between 

OVMs and TBAs has been initiated by the government 

since 1990. The aim of this program is shifting trust from 

the community so that delivery assistance shifts to health 

workers so that the coverage of childbirth increase(18). 

As the number of maternal and infant mortality is still 

high, it is important to know why people prefer TBAs 

for their pregnancy care. For this reason, researchers 

feel interested in conducting research on the influence of 
culture on maternal and family decisions in the choice of 

pregnancy care among people who live in remote areas 

in Aceh. 

Methods

This was a cross sectional study, using survey and 

in-depth interviews. The survey was conducted with 

respondent mothers who gave birth in the last one year 

in one remote sub-district in Aceh, then conducted 

observations and in-depth interviews with TBAs, 

OVMs, community leaders, and local government. 

The results of the survey and in-depth interviews are 

then analyzed to find out whetherculture influences the 
decision of mothers in determining delivery assistance 

between TBAs or OVMs. 

Results and Discussion

This study shows community attitudes about cultural 

influences during pregnancy (Table 1), culture and choice 
of childbirth assistance (Table 2), and the influence of 
culture and utilization of childbirth assistants in remote 

areas in Aceh (Table 3).

Table 1. Community attitudes about cultural influences during pregnancy

Culture
Yes No Total

n % n % n %

There are certain food taboos and beliefs during 
pregnancy 

15 16.7 75 83.3 90 100

There are restrictions on the selection of birth 
attendants

38 42.2 52 57.8 90 100

OVM are too young, not yet married, feel insecure 
about childbirth assistance

61 67.8 29 32.2 90 100

There are restrictions set by cultural leaders so that 
they do not give birth at hospital

14 15.5 77 84.5 90 100
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Culture
Yes No Total

n % n % n %

There are restrictions set by cultural leaders so 
that they do not give birth at the community health 

center (Puskesmas)
44 48.9 46 51.1 90 100

There are restrictions set by cultural leaders so that 
they do not give birth at home

46 51.1 44 48.9 90 100

There is a belief that a midwife-assisted delivery 
can result in a child being born disobedient to 

parents
55 61.1 35 38.9 90 100

There is a family tradition that has been passed 
down from generation to generation so that 

delivery must be assisted by TBAs
34 37.8 56 62.2 90 100

Traditional Birth Attendants-assisted delivery is 
a cultural belief that must be followed

60 66.7 30 33.3 90 100

There is a family custom to carry out a 
traditional ceremony after giving birth, which is 

led by a cultural leader
55 61.1 35 38.9 90 100

From table 1, respondents’attitudes about culture 

in the family towards OVMs as birth attendants are as 

follows: 83.3% of respondents stated that there were no 

certain food taboos and beliefs during pregnancy because 

they were encouraged to consume good nutrition. 

57.8% of respondents stated there were no restrictions 

in the selected delivery assistance is due OVMshave 

better understanding and competency to provide health 

services. However, as much as 67.8 % of respondents 

stated that OVMs were too young and not yet married, 

felt unsafe helping in labor because of their length of 

experience.

As much 84.5% of respondents said there were 

no restrictions set by cultural leaders so that they 

do not give birth at hospital. Additionally, 51.1% of 

respondents stated that there were norestrictions set 

by cultural leaders so that they do not give birth at the 

community health center (Puskesmas).Furthermore, 

61.1 % of respondents stated there was a cultural belief 

that a midwife-assisted delivery can result in a child 

being born disobedient to parents because TBAs used 

mantras or prayers so that the childobeyedthe parents. 

On the other hand, 62.2% of the majority of respondents 

said there wasa family tradition that has been passed 

down from generation to generation so that delivery 

must be assisted by Traditional Birth Attendants. 

66.7% of respondents stated that theTraditional Birth 

Attendants-assisted delivery is a cultural belief that must 

be followed and 61.1 % of respondents stated that there 

was a family custom to carry out a traditional ceremony 

after giving birth, which is led by a cultural leader.

The results of the interview with respondent:

“At first, I checked 4 times at TBAs and the plan was 
to go to themagain, but my husband and family wanted 

to go to the community health center (Puskesmas). I was 

afraid to go to OVMs because according to my friends’ 

stories OVMsgave them injection and must be stitched 

after giving birth. I was very scared of being injected and 

stitched. But Alhamdulillah, my child was born safely.”

Cont... Table 1. Community attitudes about cultural influences during pregnancy
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Table 2. Culture and Choice of Childbirth Assistance

Variables n %

Culture

Support 55 61.1

Does not support 35 38.9

Choice of Childbirth Assistance 

Official Village Midwives (OVMs) 72 80

Traditional Birth Attendants (TBAs) 18 20

Table 3.Relationship between Culture and Utilization of Childbirth Assistants

Culture

Birth Assistance by Respondents Total P Value

Official Village 
Midwives

Traditional Birth 
Attendants

n %

n % n %

Support 50 90.9 5 9.1 55 100

0.0001

Does not support 22 62.9 13 37.1 35 100

72 80.0% 18 20.0% 90 100%

As can be seen from table 2, cultural leaders and 

families support respondents for childbirth assistance, 

and most of them choose OVMs. The results of bivariate 

analysis show that mothers who have a culture in the 

family that supports or does not support health workers as 

birth assistant tend to use OVMs as birth attendants with 

a frequency of 90.9%.Mothers who are less supportive 

of utilizing OVMs as birth attendants (62.9%). 

In making the decision to choose the place of 

delivery for the mother is not too dominant, many 

decisions are taken by men without having to listen 

to women’s opinions about pregnancy and childbirth. 

Mothers who have a culture that supports OVMs as birth 

attendants but does not use professional birth attendants 

are generally because the decision on what medical 

treatment to choose must be with the consent of elder 

relatives or the decision is in the hands of the husband 

who often panics seeing the crisis situation happened.

Panic and not knowing the specific symptoms of 
labor can hinder what should be done quickly. It is not 

uncommon for the advice given by friends or neighbors 

who advise the TBAs to influence the decisions taken. 
In according to the interview with Respondent “I did the 

examination at the TBAs with my own accord because 

I was afraid that if I gave birth, I had an injection / 

stitches. But when I wanted to give birth, my family took 

me to the community health center (Puskesmas) because 

it was safer”.

The results of interviews with cultural leaders found 

that cultural influencesremain very strong. In pregnant 
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women since they are known to be pregnant, there are 

variety customary processions that must be carried out, 

among other. The 7-monthly thanksgiving within the 

local language is named “Kenduri Bu Bidan”, then after 

42 days of birth there is a custom to travel down the 

kitchen, after 3 or 4 months the custom goes down and 

“Naik ayun”. All these traditional processions place the 

TBAs as the person who leads the procession and holds 

an honorable position within the village. The TBAsis 

one of person in the village structure as a respected 

female parent within the village.

The use of TBAs and residential delivery were 

preferable for a few community members despite the 

OVMs within the village. The reasons are TBAs who 

are able to be asked for help whenever needed, easily 

found, cheap labor costs, rewards may be replaced 

with goods, hereditary trust and the existence of close 

family relationships with the mothers he helped. TBAs 

are included within the village apparatus who led the 

implementation of traditional ceremonies referring to 

pregnancy and childbirth that are still strong within the 

community.

The results of interviews with TBAssaid, the mother 

began to check her pregnancy from the beginning of the 

signs of pregnancy, besides checking Official Village 
Midwives, besides that TBAs was entrusted to the 

community in the customary procession for 7 months 

and so on. TBAs are willing to come and sleep at the 

mother’s house at any time when called and have a very 

flexible time. The next customary procession attended 
by TBAswas the ride and fall in the land that is still held 

by the local community.

Placement ofOVMs has been carried out in the Kluet 

Tengah   South Aceh, but the geographical condition 

of the region makes themnot always be located in the 

village. Many things cause them to not be in another 

location, apart from the placement of a neighborhood 

faraway from town center, lacking facilities and not 

yet fully able to blend in with the community. Society 

makes TBAs a choice because they always have the 

opportunity and time.

The head of the community health center 

(Puskesmas) and the Coordinating Midwife said that 

the partnership was feared to give a new role for TBAs. 

As TBAs felt that they were increasingly playing a role 

and were more flexible in assisting childbirth without 
OVMsand running their own profession. According 

the head of community health center (Puskesmas), the 

role of TBAs should only be to carry out postpartum 

processes such as bathing a baby.

The findings in the field show that the partnership 
between OVMsand TBAs has not been running well, 

but both support each other without creating images 

of competition. The government has not implemented 

this partnership program as the main program, it’s just 

that this partnership is running by itself. Researchers 

observed that there were things that could be done 

to mutually transfer knowledge between OVMsand 

TBAs(19).

TBAs have advantages in the field of communication 
and approach to the community, while OVMswho are 

health professionals worked in the village are mostly 

young and some have just graduated from midwifery 

courses. Meanwhile, the village midwives should be 

able to provide guidance for hygiene childbirth methods 

for TBAs, form an agreement on the description of their 

respective duties and functions which will ultimately 

lead to an optimal transfer of the role of childbirth 

assistance. However, it is feared that in the future, the 

guidance carried out OVMswill actually give TBAs a 

new role, increase their performance, and increase their 

status, even increasing their confidence in carrying out 
their profession independently(20). 

Conclusions

Services that are in accordance with culture, have 

been known for a long time.Many people believe that 

TBAshave more time to provide services as they livein 

the village compared toOVMs. As many as 18 out of90 

mothers who became respondents still chose TBAs to 

help with their delivery, while most of the mothers chose 

both TBAs and OVMs. There are still people who ask 

TBAs for pregnancy care because the services provided 

are more in accordance with the existing socio-cultural 

system, and the easy access to health services. 
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Abstract

Internationalization has prompted expanded migration prompting incidents of deaths outside the deceased’s 
own nation are on the ascent. The basic assumption being, that the danger during the excursion is more 
noteworthy than that present in the normal conditions of the traveler. Many legal formalities comes to play 
following demise of a foreign national. The officials of that country, following the death of a foreign national 
on foreign soil, conduct a primary investigation. Worldwide, cardiovascular disease is the most frequent 
cause of sudden death contributing for about 45-50% cases and acute myocardial infarction (AMI) being 
leading entity. We present a case of foreign national, who died while travelling on an intercontinental flight. 
This case describes the autopsy findings emphasizing the cardiac rupture, along with accidental finding of 
rare psychiatric disorder polyembolokialomania. 

Keywords: Foreign national, Polyembolokialomania, cardiac rupture, sudden death, acute myocardial 
infarction, AMI, CR 

Introduction

According to World Health Organization (WHO) 
definition“death is said to be sudden or unexpected 

when a person not known to have to have been suffering 

from any dangerous disease, injury or poisoning is found 

dead or dies within 24 hours after onset of terminal 

illness”.(1)Internationalization has prompted expanded 

migration prompting incidents of deaths outside the 

deceased’s own nation are on the ascent. The basic 

assumption being, that the danger during the excursion 

is more noteworthy than that present in the normal 

conditions of the traveller.(2) While travelling a person 

can relent to natural disease or can die unnaturally. Many 

legal formalities comes to play following demise of a 

foreign national. A primary investigation is conducted 

by the officials of that country, following the death of a 
foreign national on foreign soil.(3)Additionally a range of 

queries and concerns might get raised by the authorities 

as well as the relatives regarding different perspectives 

related to the death. When the body is repatriated, a local 

pathologist may be directed to make an second autopsy.

(4)

Worldwide, cardiovascular disease is the most 

frequent cause of sudden death contributing for about 

45-50% cases and acute myocardial infarction (AMI) 

being leading entity.(5)Many times, these deaths occur 

within an hour of onset and when brought to the hospital, 

patients are already dead.(6)

Cardiac rupture (CR) is an early complication of 

AMI with bimodal peak of incidence within 24 hours 

and 3-5 days occurring in 2.4% cases often associated 

with catastrophic haemodynamicsequelae. It can present 

as ventricular free wall rupture, papillary muscle rupture 

or ventricular septal rupture and is a lethal mechanical 

complication of AMI.(7)

At autopsy, patients initially without any apparent 

cause of sudden death have been found to have had 

significant coronary heart disease, including old, 
undetected myocardial infarction.(8)

DOI Number: 10.37506/ijfmt.v15i3.15855
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Case Report

On an unfateful morning, a 53 year-old-male foreign 

national, was traveling along with his wife and other 

relatives on a transcontinental flight from Bangkok, 
Thailand to Delhi, India. On the way, he started feeling 

uneasy. Therefore, an emergency landing was made at 

Babatpur Airport, Varanasi, Indiafor medical assistance. 

The patient was shifted to a nearby hospital, Babatpur, 

where he was declared brought dead by the medical 

officer on duty. Being a foreign national punchnama 
and inquest was done by the police officials and body 
was sent to IMS, BHU, Varanasi for autopsy by Station 

Officer of Police station,Badagaon. Further, night 
autopsy was directed and conducted by autopsy surgeon. 

As per the history given by deceased wife, patient was a 

known case of hypertension. 

On external examination, the deceased was an 

obese adult male. Rigor mortis was present all over 

the body. No external injuries over the body. Tongue 

and nails were cyanosed. Eyes and mouth were closed.

Conjunctiva was congested.

On opening the thorax, 1.5litres of blood was present 

in the thoracic cavity. On examination of heart, heart 

was about 635gms, showing massive cardiomegaly. 

There was a big rent in posterior wall of the heart ≅3cm 

in diameter (posterior wall rupture). Heart chambers 

were filled with clotted blood. On dissection of heart, big 
clots were present in great vessels (aorta and pulmonary 

vessels) and massive clot was present in pericardial 

sac weighing 246gms. Aorta showed calcification and 
was hard on cut section. Heart chambers were filled 
with clotted blood. Stomach weighed 30gms. Gastric 

mucosa showed patchy congestion. Kidney weighed 

208gms (Rt) and 196gms (lt). Both the kidneys were 

congested and showed multiple big and small bullae. 

On opening the scalp three metallic needles were 

found embedded in deeper layers of scalp (in galea 

aponeurosis). Gall bladder wasdistended. All other 

organs were intact and congested. All routine viscera 

along with heart, blood and needles were preserved, 

sealed and duly signed by medical officers and later was 
handed over to the police officials. Hence, the heart was 
subjectedfor histopathological examination and viscera 

were alsosubjected for toxicological analysis to rule out 

the possibility ofpoisoning. Autopsy was done under 

videography.The bodywas repatriated to the deceased’s 

homeland after embalming at Institute of Medical 

Sciences, Banaras Hindu University, Varanasi, India.
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Discussion

The first clinical manifestation of an underlying 
disease in previously asymptomatic, apparently 

“healthy” subjects is sudden death (SD). An independent 

risk factor for sudden cardiac death is heart size, and the 

measuring the same may prove to be a very important 

factor in determining the cause of death.Patients with 

acute CR presents with a sudden onset chest pain 

followed with death within a few minutes.(9)

Its ranges from non-specific complaints with subtle 
physical findings to cardiopulmonary arrest. Patients 
presenting with acute overt clinical findings in CR has 
100% mortality rate. However, the incidence of CR has 

fallen in recent decades as reperfusion therapies have 

become more prevalent worldwide. Still, it is the second 

leading complication causing death in hospitalized 

patients of AMI. Anterior and lateral ventricular free 

walls, with blood clotting first in the postero-inferior 
pericardial space is the most common finding in CR.(10)

Photograph 1 shows fixation of Post-mortem 
hypostasis, which usually occurs in 8-12hrs. There 

is also presence of tattoo marks, which is helpful in 

fixation of identity of individual. It also has implication 
in deciding religion of a person, place of habituation and 

sexual preferences.

Tattoo are the designs imprinted by causing small 

multiple puncture wounds on the skin surface with the 

help of needle dipped in dyes. It has always been a 

valuable source of identification not only during his life 
but also after the death.(11)

The heart of adult male individual weighs between 

275-300grams. In this case, weight of the heart is 

635grams. 

Cardiac hypertrophy beyond acceptable weight i.e. 

over 400grams is common finding in hypertensive heart 
diseases. In this photograph, there is heavy deposition 

of adipose tissue on the anterior, posterior and lateral 

walls of the heart. At the aortic intimal layer, there is 

hemorrhage. Such hypertrophy is usually associated 

with severe coronary artery stenosis; death appears due 

to ischemia of muscle.(12)

The infarction is present on the anterior surface of 

the right ventricle, right auricle and over anterior wall of 

the left ventricle.

Photograph 2 showing cardiomegaly with multiple 

myocardial infarction patches on the posterior wall of 

right ventricle and left ventricle in case of the death 

due to hypertensive heart disease. There is rupture of 

myocardium on the posterior wall of right auricle. A 

triangular shaped infarct was present with dimensions 

3cm x 2.8cm maximum length from apex to base and 

maximum breadth between two angles of the base 

respectively.

Cardiogenic shock is likely to occur if infarction 

involve >40% of left ventricle and mortality in this case 

is as high as 90%. Davis and Pople 1971 considered 

that 85% stenosis is minimally reasonable be associated 

with sudden death. Left anterior descending artery (left 

anterior interventricular artery) which is branch if left 

coronary artery is responsible for myocardial infarction 

in 45-64% cases.(12)

Myocardial rupture may occur at almost any time 

within first three weeks of acute infarction but is most 
common between day 1 and day 4 when the infarct wall 

is the weakest. Rupture of infarcted myocardium usually 

results in haemopericardium and death from pericardial 

tamponade.(12) 

Photograph 3 showing sub endocardial hemorrhages 

in inner wall of intimal layers of aortic opening.

Photograph 4 showing severe congestion of gastric 

mucosa with patchy haemorrhagic spots at multiple sites. 

As GI System is responsible for 6-8% of sudden 

death cases. Hemorrhage into GIT from ulcers is also 

contributing to sudden death.(13) As written in autopsy 

report about hypertensive gastropathy there was severe 

congestion in gastric mucosa along with multiple 

haemorrhagic spots. 

Hypertensive gastropathy occurs due to portal 

hypertension. The changes in the mucosa include 

friability of the mucosa and presence of ectatic blood 

vessels at the surface. Patients with portal hypertensive 

gastropathy may experience bleeding from the stomach, 
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which may uncommonly manifest itself in haematemesis 

or melena. On examination using magnifying lens the 

stomach mucosa showed characteristic “mosaic or 

snakeskin appearance”.(14)

Portal HTN occurs most commonly in cirrhosis of 

liver but there are chances of hypertensive gastropathy 

in long standing cases of hypertension too.

Photograph 5 showing “flea bitten appearance” of 
kidneys due to malignant hypertension. 

Malignant nephrosclerosis is the form of renal disease 

associated with malignant or accelerated phase of HTN. 

During autopsy, on gross examination the kidney size 

depends upon the duration and severity of hypertensive 

disease. Small, pin-point petechial haemorrhages may 

appear on cortical surface from rupture of arterioles or 

glomerular capillaries giving “flea bitten appearance”.
(15)

Photograph 6 showing accidental finding i.e. 
insertion of foreign body in form of nails in the scalp. 

On opening the three different layers of the scalp by 

Beneke’s technique(13), three needles were recovered 

from the scalp above periosteum.

The insertion of the foreign body inside the body 

is a rare psychiatric disorder i.e. polyembolokialomania. 

Introduction of foreign bodies into rectum dates back to 

19th century.(16)

Polyembolokialomania is rarely reported 

scientifically. Sexual gratification is the most common 
cause of polyembolokialomania. Psychotic processes 

are implicated in few of them like in our patient.

There have been few reports of insertion of 

nails inside the brain to commit suicide especially in 

schizophrenia with delusional beliefs or as a response to 

command hallucinations.(16)

These foreign bodies were in form of three needles 

where put on plain paper and were thoroughly examined 

to retrieve further details of its constitution and kept as 

an exhibit and forwarded to FSL, Varanasi for further 

examination.

Chronic high-grade stenosis of at least one segment 

of a major coronary artery is the most common finding 
at autopsy. Transmural occlusion of vessel due to 

massive thrombus (clot) in a major coronary artery is 

seen in many cases. Thus, the heart should be thoroughly 

examined; weighed and ventricular wall thickness 

should be measured at sev eral different locations.(17)

In this setting, autopsy represents the first, and only, 
opportunity to establish and register an accurate cause 

of death.(8) 
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Abstract 

Background: Previous studies have found that the potential loss of pulmonary tuberculosis is relatively high. 
The study aimed at analyzing ecologically the factors related to the prevalence of pulmonary tuberculosis 
in Indonesia.

Methods: Ecological analysis conducted using secondary data from the Ministry of Health of the Republic 
of Indonesia report in 2018. All provinces take as samples. Apart from pulmonary tuberculosis, five other 
variables analyzed as independent variables were smokers’ percentage and adequate ventilation. Percentage 
of proper lighting, the rate of poor people, and the portion of the population completing primary education. 
Data were analyzed using a scatter plot.

Results: The study results found that the higher the percentage of smokers in a province, the higher the 
prevalence of pulmonary tuberculosis. The higher the percentage of adequate ventilation in an area, the 
lower the prevalence of pulmonary tuberculosis. The higher the rate of sufficient lighting in a province, the 
lower the prevalence of pulmonary tuberculosis. Meanwhile, the higher the percentage of poor people in a 
region, the higher the prevalence of pulmonary tuberculosis. Finally, the higher the portion of the population 
completing primary education in a province, the lower the prevalence of pulmonary tuberculosis.

Conclusion: It concluded five independent variables analyzed were related to Indonesia’s prevalence of 
pulmonary tuberculosis. 

Keywords: pulmonary tuberculosis, ecological analysis, sanitation.

Introduction 

Pulmonary tuberculosis is a contagious disease 

that is caused by Mycobacterium tuberculosis. These 

microorganisms affect not only the lungs but can also 

be other organs sites (extrapulmonary tuberculosis). 

According to the World Health Organization (WHO), 

eight countries accounted for two-thirds of the global 

total, including Indonesia (8.5%). The other 22 other 

countries in WHO’s 30 high tuberculosis burden 

countries accounted for 21% worldwide. Several 

countries have increased the number of individuals 

nearly fully diagnosed with tuberculosis in 2013. India 

and Indonesia, the two countries that rank first and 
second worldwide in terms of reported incident cases per 

year, were the most generous contributors to the global 

rise1. 

Indonesia had reported an incidence of 845,000 

in 2018 and estimated mortality of 93,000 cases of 

tuberculosis. Tuberculosis is the fourth-largest cause of 

death in Indonesia overall. It is the number one cause 

of death from infectious disease among Indonesians 

aged 15 to 49.3 in 2018; only 558,865 (67%) of the 

845,000 estimated tuberculosis cases were registered2. 
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While tuberculosis services are free, recent evidence 

showed that the costs incurred during the treatment 

process represent more than three-quarters of the overall 

treatment cost 3. Tuberculosis, widely regarded as a 

poverty epidemic, challenges domestic and individual 

economic growth in Indonesia. Tuberculosis is the third 

leading cause of death and leads to disability-adjusted 

life years (DALYs) years in Indonesia4.

The prevalence of tuberculosis disease is among 

HIV seropositive patients. It was much more significant 
(because to weaken the immune system), and is also 

higher in individuals who smoke, have diabetes, is 

malnourished, and consume alcohol in excess5. The 

implications of tuberculosis on individuals are very 

complex and affect physical health and social, economic, 

and psychological well-being6. Since it involves age 

group economically, active households have been 

adversely impacted, including social effects (including 

loss of work, divorce, separation of family members 

and local communities, and loss of housing)7. While the 

doctor can cure TB patients, due to life-long sequelae, 

their quality of life decreases significantly8. 

The burden of tuberculosis varies according to 

several variables, including age, sex, location, HIV 

status, and drug resistance status. Furthermore, when 

examining tuberculosis patterns, these factors need 

to be taken into consideration. Besides, in many 

regions, the burden of disease changes from infectious 

diseases to non-communicable conditions in line with 

sociodemographic growth9–11. This study aimed to 

ecologically examine the factors associated with the 

prevalence of pulmonary tuberculosis in Indonesia. 

Materials and Methods 

Study Design

The design of the study used an ecological analysis 

approach. Ecological studies focus on a comparison 

between groups, not individuals. The data analyzed 

are aggregated data at a specific group or level, at the 
provincial level in this study. Aggregate measurements, 

environmental measurements, or global measurements 

may be variables in ecological analysis. The ecological 

analysis aim in epidemiology is to make biological 

inferences about the effects on individual risks or make 

ecological inferences about the impact on groups12,13. 

Data Source

The study conducted using secondary data from the 

2018 Indonesia Basic Health Survey report and the 2018 

Data and Information of Indonesia Health Profile. Both 
pieces are officially issued by the Ministry of Health of 
the Republic of Indonesia. The unit of analysis in this 

study is the province. The study analyzed all provinces 

in Indonesia (34 areas). 

Data Analysis 

The dependent variable in this study was the 

prevalence of pulmonary tuberculosis. The study only 

records pulmonary tuberculosis based on the history 

of the doctor’s diagnosis (specialist and general 

practitioner)14. There were five independent variables 
analyzed in this study that describe behavioral factors 

(percentage of the smoker), sanitation (percentage of 

adequate ventilation and rate of proper lighting), and 

demography (percentage of poor people and grade of the 

population completing primary education). 

The data were analyzed by univariate and bivariate. 

Bivariate analysis performed using a scatter plot. The 

research used a linear fit line to determine the relationship 
between pulmonary tuberculosis prevalence and the 

independent variable. The entire analysis process uses 

SPSS 21 software. 
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Table 1. The data source of the ecological analysis of the prevalence of pulmonary tuberculosis in Indonesia

Source Variables Note

The 2018 Indonesia Basic 
Health Survey

Prevalence of pulmonary tuberculosis

Percentage of smoker Smoker every day and sometimes

Percentage of adequate ventilation Main room sanitation

Percentage of adequate lighting Main room sanitation

The 2018 Data and Information 
of Indonesia Health Profile

Percentage of poor people Recorded in September 2018

Percentage of the population completing 
primary education

Graduated from Junior High School

Ethical Approval

The study conducted using secondary data from published reports. Ethical clearance is therefore not required in 

the conduct of this study. 

Results 

Table 2. Statistics descriptive of variables of the ecological analysis of the prevalence of pulmonary 
tuberculosis in Indonesia

Statistics 
Descriptive

Prevalence of 
pulmonary 
tuberculosis

Percentage of 
smoker

Percentage 
of adequate 
ventilation

Percentage 
of adequate 

lighting

Percentage of 
poor people

Percentage of 
the population 

completing 
primary 

education

N 34 34 34 34 34 34

Mean 0.381 28.074 53.397 75.4412 10.608 76.747

Median 0.360 28.100 54.100 76.850 8.905 77.555

Mode 0.39 25.30a 38.10a 65.80a 3.55a 57.09a

Std. Deviation 0.151 2.425 7.731 6.465 5.703 6.173

Variance 0.023 5.881 59.774 41.792 32.529 38.104

Range 0.68 8.50 27.90 30.20 23.88 29.29

Minimum 0.09 23.50 38.10 55.90 3.55 57.09

Maximum 0.77 32.00 66.00 86.10 27.43 86.38

Source: The 2018 Indonesia Basic Health Survey and The 2018 Data and Information of Indonesia Health Profile
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Table 2 provides descriptive statistics of the 

prevalence of pulmonary tuberculosis and other variables 

analyzed in this study. The information presented in 

Table 2 shows a very high variation between provinces. 

The lowest prevalence of pulmonary tuberculosis 

reached 0.09% (Bangka Belitung Province). Meanwhile, 

the highest prevalence of 0.77% was in Papua Province. 

Figure 1 shows a map of the prevalence of pulmonary 

tuberculosis by the province in Indonesia. Based on 

this spatial information, the majority of pulmonary 

tuberculosis tends to be higher in eastern Indonesia.

Figure 1. Map of the Prevalence of Pulmonary Tuberculosis by Province in Indonesia, 2018 

Source: The 2018 Indonesia Basic Health Survey 

Figure 2. Scatter Plot of the Prevalence of Pulmonary Tuberculosis and the Percentage of Smoker in 
Indonesia, 2018
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Source:  The 2018 Indonesia Basic Health Survey and The 2018 Data and Information of Indonesia Health 

Profile 

Figure 2 is a scatter plot between the prevalence of pulmonary tuberculosis and the percentage of smokers in 

Indonesia. The figure shows the relationship between the two variables shows a positive trend. The situation means 
that the higher the percentage of smokers in a province, the higher the prevalence of pulmonary tuberculosis. 

Figure 3. Scatter Plot of the Prevalence of Pulmonary Tuberculosis and the Percentage of Adequate 
Ventilation in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey and The 2018 Data and Information of Indonesia Health Profile 

Figure 4. Scatter Plot of the Prevalence of Pulmonary Tuberculosis and the Percentage of Adequate 
Lighting in Indonesia, 2018
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Source: The 2018 Indonesia Basic Health Survey and The 2018 Data and Information of Indonesia Health Profile 

Figure 3 shows the scatter plot results between pulmonary tuberculosis prevalence and the percentage of 

adequate ventilation in Indonesia. The figure shows the relationship between the two variables indicates a negative 
trend. It means that the higher the rate of sufficient ventilations in a province, the lower the prevalence of pulmonary 
tuberculosis.

Figure 4 is a scatter plot between the prevalence of pulmonary tuberculosis and the percentage of adequate 

lighting in Indonesia. The relationship between the two variables shows a positive trend. The higher the rate of proper 

lighting in a province, the lower the prevalence of pulmonary tuberculosis. 

Figure 5. Scatter Plot of the Prevalence of Pulmonary Tuberculosis and the Percentage of Poor People in 
Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 

and The 2018 Data and Information of Indonesia Health 

Profile 

Figure 5 shows a scatter plot between the prevalence 

of pulmonary tuberculosis and the percentage of poor 

people in Indonesia. It shows the relationship between 

the two variables shows a positive trend. It means that 

the higher the rate of poor people in a province, the 

higher the prevalence of pulmonary tuberculosis.

Figure 6 shows a scatter plot between pulmonary 

tuberculosis prevalence and the population’s percentage 

completing primary education in Indonesia. The figure 
shows the relationship between the two variables shows 

a positive trend. It means that the higher the portion of the 

population completing primary education in a province, 

the lower the prevalence of pulmonary tuberculosis. 
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Figure 6. Scatter Plot of the Prevalence of Pulmonary Tuberculosis and the Percentage of Population 
Completing Basic Education in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 

and The 2018 Data and Information of Indonesia Health 

Profile 

Discussion 

The results showed that spatially the prevalence 

of pulmonary tuberculosis tended to be higher in 

eastern Indonesia. The information displayed in this 

spatial analysis is consistent with the development 

trends in Indonesia in general. Health development in 

Eastern Indonesia tends to lag behind other regions in 

Indonesia15,16. The ongoing inequality was allegedly a 

result of insufficient resource input17.

Analysis using a scatter plot informed a positive 

relationship between smokers’ percentage in a province 

and pulmonary tuberculosis prevalence. The higher 

the percentage of smokers in a region, the higher the 

prevalence of pulmonary tuberculosis in that province. 

The results of this study indicate that smoking is a 

risk factor for pulmonary tuberculosis. Consistent 

with Malaysia’s research results, as many as 83.1% 

were associated with pulmonary tuberculosis among 

smokers18. Similarly, a study in South Tangerang City 

showed a significant relationship between smoking and 
the incidence of pulmonary tuberculosis, with 3.44 times 

greater risk in cases than in controls19. Smoking is a risk 

factor for tuberculosis infection and tuberculosis disease 

growth and is estimated to cause an additional 18 million 

tuberculosis cases by 205020–22. 

The different analysis results found that the higher 

the percentage of adequate ventilation in a province, the 

lower the prevalence of pulmonary tuberculosis. These 

results indicate a relationship between ventilation and 

the incidence of pulmonary tuberculosis. The ventilation 

that meets the requirements is >10% of the floor area, 
the lower the chance of pulmonary tuberculosis23. 

Tuberculosis is an airborne disease transmitted by 

an induced infectious aerosol from patients during 

coughing24. In an indoor space, except for the indoor air 

that is continuously replaced by fresh outside air with 
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ventilation, aerosol transmission can accumulate and put 

everyone in the room at risk. Lousy ventilation is related 

to an increased risk of skin testing for tuberculin (TST) 

conversion25. 

Meanwhile, the higher the percentage of adequate 

lighting in a province, the lower the prevalence of 

pulmonary tuberculosis. The better the quality of 

lighting in the house, the less likely the incidence of 

pulmonary tuberculosis. These results align with Eastern 

Ethiopia research; places’ lighting status associate with 

pulmonary tuberculosis26. Persistent with Aceh Besar 

District’s findings, there was a significant correlation 
between the lighting condition and pulmonary 

tuberculosis incidence. Respondents who had poor 

lighting conditions were more likely at risk of 1,056 

times infected pulmonary tuberculosis than respondents 

with good lighting27. House environment is a risk factor 

for pulmonary tuberculosis incidence, including room 

ventilation, humidity, temperature, lighting, floor type, 
and occupancy density28,29.

On the other hand, information from the research 

results found that the higher the percentage of poor 

people in a province, the higher the prevalence of 

pulmonary tuberculosis. This study results in line 

with a lesson in sub-Saharan Africa. Low education, 

unemployment, poor salaries, poverty, smoking, and 

alcohol use positively correlated with pulmonary 

tuberculosis30. The previous study in Bandar Lampung, 

which aimed to predict tuberculosis transmission 

based on socioeconomic position determinants, also 

revealed that socioeconomic status impacted housing 

determinants and determinants of housing on tuberculosis 

transmission31. Low socioeconomic status leads to an 

increased risk of tuberculosis and adverse tuberculosis 

treatment outcomes32.

Finally, the analysis results inform that the higher 

the percentage of the population completing primary 

education in a province, the lower the prevalence of 

pulmonary tuberculosis. The respondents’ education 

level affects the incidence of pulmonary tuberculosis, 

the higher the level of education, the lower the incidence 

of pulmonary tuberculosis. Similar to the result in 

Semarang revealed most of the tuberculosis patients’ 

education level was relatively low. Many people only 

finished elementary school, where adequate tuberculosis 
education has been challenging33. Other study results 

in European countries also showed that people with 

higher education levels had lower mortality rates. The 

study found significant disparities in rural and urban 
areas according to education level34. The socioeconomic 

status, an individual’s relative position in society, is 

defined by the degree of education obtained (usually 
completed in early adulthood) by work carried out during 

adult life, with income received and wealth accrued in a 

person’s lifetime35. 

Several studies found better education to be a 

positive determinant of performance output in the field 
of health36–38. This situation is associated with a better 

understanding of health risks. On the other hand, poor 

education is a barrier to higher-quality performance 

output in the health sector39–41.

The research conducted using an ecological 

analysis approach has limitations in its use as a policy 

basis because the data used are aggregated data at the 

provincial level. Further study at the individual level 

is needed to obtain more accurate information on 

intervention policy choice. 

Conclusion 

The study results concluded the five independent 
variables analyzed ecologically are related to the 

prevalence of pulmonary tuberculosis in Indonesia. The 

five variables are the smoker percentage, percentage 
of adequate ventilation, percentage of proper lighting, 

rate of poor people, and percentage of the population 

completing primary education. 
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Determined the Biological Changes in the Head of the Rats 
Consumed Magnetically affected Water by Body Scan Devise
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Abstract

Background: the electromagnetic field that affected on the drinking water cause significant changes 
in the quality of drinking water, these changes occur within the minerals and organic component of its 
composition. Therefore, facilitated penetration into cell wall in all body and make the water racy for growth 
and development of different organs. DXA is a distinct imaging modality it was offered with general uses X 
ray systems, because of the necessity for distinct beam filtering and near perfect spatial discography of the 
two attenuations. Used this devise able to measure the weight and area of all head compartment of rats that 
take magnetized water every day.   

Objectives: evaluation the beneficial effects of magnetized water on the soft head component of the rats. 
whether assessed the changes in soft tissue mass measured using DXA in the head regions of rats.

Methods: thirty adult male rats were examined in this study. The rats age about 6weeks. Then divided all 
rats randomly to two group:

1. Control group: 15 rats

2. Experimental group: 15 rats  

 Each rat in experimental and control group examined former to drinking water and then the experimental 
group consumed on the magnetized water and control group consumed on the ordinary water regularly for 
30 days and then examined the head of each rate by DXA scan and show the differences among the value 
(weight and area to each lean and fat of rats head). Data were analyzed statistically by P vale (P ≤ 0.05).

Results: High significant differences in the area and weight of the head (lean and fat) of rats that consumed 
magnetically affected water when compared the result values statistically 

Conclusion: The current study represented increase the weight by grams and area by cm2 for the head 
compartment when consumptions daily magnetized water. 

Keywords: Bone, Fat, Lean, Magnetized Water, DXA. 
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Introduction

Body composition mentions to the total lean and fat 

tissues in the body1. Bone of the head that act as hard 

compartment give protection and support to the soft 

compartment, it was basically highly living, mineralized, 

vascular connective tissue. It was remarkable for 

its pliancy, hardness and capability to furbishing2,3 

Although body mass and body weight index were well 

known evidence of health fettle1. 

Yardsticks the body composition are important and 

basal for an exhaustive assessment for nutrition status1,4. 

Estimating the change in body weight “predominantly 

weight loss” during the path of a clinical condition has 

DOI Number: 10.37506/ijfmt.v15i3.15858
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been a dominant finish point for the assessment the status 
of nutrition. In fact, useful when fundamental changes are 

noticed4. The terms Lean Body Mass (LBM) and Fat Free 

Mass (FFM) are often used in determined body weight 

compartment interchangeably, although they delineation 

different structures of the body compartments. “Lean 

Soft Tissue (LST)” value used to anticipate nutrition 

fettle and estimated the clinical risk situations. While 

it is significant for the bibliophile to understand exact 
body compartment (i.e., muscle, LST, or FFM) is being 

gauged in a detailed deliberating, decrease or increase 

of these compartments follow in parallel to each other1. 

1.1. Magnetized Water:

The interest in the bio-effects of electromagnetic 

field interactions with living organisms has been growing 
in recent decades. All living things are still subjected to 

industrial and electromagnetic fields. The interaction 
mechanisms of biological systems and electromagnetic 

fields are only partly understood by domestic sources 
induced by “ELF-MF” on cell activity5,6. 

The Magnetized System important for create 

magnetic field makes the water magnetize5. The 

beneficial results that are studied in magnetized water 
for humans and animals are improvement in water 

excellence, which is observed after subjected to the 

magnetic field with major changes in pH of dissolved 
solids, total hardness, salinity, conductivity, dissolved 

oxygen, vaporized temperature, minerals, organic matter 

and total bacteria count7. 

It will then promote cell wall penetration, which can 

speed up ordinary penetration. The magnetized water 

diffusion is important for the production of various 

organs. “Magnetic water implies water elapse from 

magnetic tubes and insertion the magnet in water, so that 

water’s properties developed to very active and yielded, 

resulting high ratio of oxygen, velocity of dissolved 

salts and amino acids in water”5,7. Fresh water is called 

“dead water” later sterilization and magnetization water 

conveys from dead to live8,7,5. In order to become more 

energized, dynamic, and high pH towards mild alkaline 

and germ-free, so the treated water properties could be 

modified9. 

1.2. Dual-Energy X-ray Absorptiometry:

DXA (Dual-Energy X-ray Absorptiometry) is 

the simplest way to calculate body weight and area 

composition, making it the best fracture risk predictor 

available10,11 Figure (1). 

DXA is a commonly used technique that at the 

molecular level tests body composition. Full-body and 

district levels the mass, area and density of bone, fat 

and fat-free soft tissues, as well as and at which can 

be evaluated Figure (2)12,13. The facility to measure 

appendicular skeletal muscle (ASM) mass by arithmetic 

the extent of LST in structures and the brain, which is 

predominantly muscle, is a significant benefit of the use 
of DXA (except for a slight amount of connective tissue 

and skin)14. ASM has been broadly used in the study 

of sarcopenia and the institution of final points for the 
definition of this pattern15,16.

Little-radiation x-rays with 2 unlike photon energy 

levels travel through the body during a DXA scan and 

are detected by a photon detector that calculates the 

amount of energy taken (attenuation) at each pixel by 

soft and hard tissue5. Soft tissue is further sectioned 

into fat and lean on the origin of both pure fat and bone-

free soft tissue empirical attenuation17. DXA is also an 

actual accurate tool for body structure quantification; 
its whole accuracy tops that of any other technique for 

body structure18. The body’s thickness will influence 
the outcome of DXA19. Increased tissue thickness more 

than 25 cm contributes to increased photons of energy 

attenuation, initiating a disproportionate change to great-

energy photons, which can contribute to fat mass irony 

in stocky patients20.

DXA Uses x-rays of very low radiation from 

2 energy beams. To distinguish between soft tissue 

and bone, the production of a great and short energy 

emission by used x-ray source. Significant benefit of 
DXA Distinguishes fat, lean, and bone tissue, local 

measurements of body structure can be gained. Secure 

for frequent interventions; fast and non-invasive. Strong 

accuracy and exactness. Therefore, there are variations 

inside and between producers and versions of software. 

Failure to separate compartments in fat and lean tissues. 

Quantities are affected by tissue wideness and hydration 
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of lean tissue21, 22.

Finally, DXA’s inability to read the various forms 

of fat if it visceral or subcutaneous, and intramuscular 

fat and LST includes muscle and organs can also 

be a functional weakness in clinical settings for this 

modality23. In totaling, orthopedic implants may produce 

pieces that affect DXA capacities, leading to the inexact 

distinguish the parameters of soft tissue24. While minute 

is recognized about the overall impact of same objects 

on measurements of whole-body conformation25, 26, 27. 

 

1.3. Soft Tissue Mass (STM):

It is well known that about 40 % of the fat-free mass 

of skeletal muscle mass (SMM) is (FFM)28, 29. And the 

mass of fat tissue (FTM). In addition, FFM has been 

consistently documented to be closely correlated with 

SMM in these former trainings, FFM has been used as a 

guide of the improvement in SMM succeeding workout 

training. However, it is regularly unclear if the alteration 

in FFM subsequent training is related to the alteration in 

SMM30, 31, 32.

In a single evaluation, DXA allows concurrent 

estimate of total and district lean soft tissue mass (LSTM) 

and fat mass. It is therefore theoretically possible that 

the LSTM calculated using DXA represents the SMM 

measured using MRI after exercise training, and the first 
phase in this research was to investigate this chance. 

Alternatively, because the body contains internal 

organs, it is not just the SMM that represents the LSTM 

of the trunk area. In addition, it is difficult to measure 
accurately33, 34. 

Material Methods

Thirty adult male rats were examined in this study. 

The rats age about 6 weeks. Then divided all rats 

randomly to two group:

1. Control group: 15 rats

2. Experimental group: 15 rats  

Each rat in experimental and control group examined 

former to beginning the experiment and then control 

group consumed on the ordinary tap water regularly for 

30 days, and the experimental group consumed on the 

magnetized water for 30 days, and then examined the 

head of each rate by DXA scan and show the differences 

among the value of head compartments (weight and area 

of each lean and fat of rat’s head). 

2.1. Magnetic Exposure:

The water is put in the open side of magnetized 

device and making sure the tap water container connected 

closely to the other side and open the electric continuous 

power point and adjust the voltage regulator and timer to 

calculate the magnetization cycle Timing. The exposure 

time was 60 seconds and the water was collected by the 

magnetically exposed water to be ingested by the rats5. 

2.2. Statistical Analysis:

The mean of each quantities for each rat was linked 
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with the mean of the control values. And set the level 

of significance at P ≤ 0.05. Corresponding values were 
measured for all scanned heads of rats for minimized 

interaction with the statistical results. ANOVA test were 

used for each numbered gage of head compartment to 

evaluate the average differences between the control and 

experimental rats of the study35.

Results

Amounts of biological characteristics was changes 

in soft composition of the head subsequent to magnetized 

water consumption for a mean length of 30 days reveled 

the soft tissue component in the head of present rats 

has increased significantly in weight and area of lean 

tissue the results were managed and analyzed using 

SPSS 20.0. For total values of the variables, the means 

and standard deviation were centered quantitative 

variables (area and weight of lean and fat tissue of rat 

head) as in tables number 1, 2, 3 and 4). The spreading 

of (head fat and lean tissue of head) was analyzed for 

normality using the post-hoc Tukey’s test. The ANOVA 

test was used where fitting the examiner difference in 
means among the variables. P-values was determining 

the difference between lean and fat area and weight in 

both control and experimental group before and after 

the daily consumption of normal and magnetized water 

respectively. 

Table 1. Descriptive Statistics for Lean area and Lean weight

Source Lean area Lean weight

Groups Assaying No. Mean Std. Deviation Mean Std. Deviation

Control Group

Before 
Treatment

6 237.66667 23.209194 638.33333 34.511834

After

Treatment
6 261.50000 22.331592 677.16667 34.394282

Experimental

Group

Before

Treatment
6 236.83333 9.579492 735.16667 39.463485

After

Treatment
6 385.33333 11.147496 1027.00000 52.295315

The table 1. Reveled increased the mean value of the lean area and weight in experimental group after consumption 

the magnetized water for 30 days when we compared with the same rat before the consumption the magnetized water. 

On the other hand, the table showed highly increased the mean value of the lean area and weight in experimental 

group after consumption the magnetized water when we compared with the control group rate after the consumption 

the normal water at same condition (Age, sex and 30 days of different water types consumption). 

Table 2. Descriptive Statistics for Fat area and Fat weight

Source Fat area Fat weight

Groups Assaying No. Mean Std. Deviation Mean Std. Deviation

Control Group

Before 
Treatment

6 243.0000 7.40270 188.8333 6.30608

After

Treatment
6 251.5000 10.82128 199.6667 4.92612

Experimental

Group

Before

Treatment
6 244.8333 7.93515 187.8333 6.17792

After

Treatment
6 388.3333 8.98146 249.0000 17.81011
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The table 2. Reveled increased the mean value 

of the fat area and weight in experimental group after 

consumption the magnetized water for 30 days when we 

compared with the same rat before the consumption the 

magnetized water. On the other hand, the table showed 

highly increased the mean value of the fat area and 

weight in experimental group after consumption the 

magnetized water when we compared with the control 

group rat after the consumption the normal water at 

same condition (Age, sex and 30 days of different water 

types consumption).

Inferential statistic by ANOVA test for lean area 

and lean weight table 3. And fat area and weight table 4. 

reveled highly significant difference among the variables 
when compared between control and experimental 

group, and showed highly significant difference among 
the variables when compared the values of area and 

weight for lean and fat after and before treated the rat 

with normal water in control group and magnetized 

water in experimental group for 30 days. 

Table 3. Group and Assaying difference by ANOVA test for Lean area and Lean weight

Source

Lean area Lean weight

Std. Error Sig. Std. Error Sig.

Group difference

Control Group 10.834

.001

22.656

.000
Experimental

Group
10.834 22.656

Assaying difference

Before Treatment 10.834
.000

22.656

.000
After

Treatment
10.834 22.656

Table 4. Group and Assaying difference by ANOVA test for Fat area and Fat weight

Source

Fat area Fat weight

Std. Error Sig. Std. Error Sig.

Group difference

Control Group 10.712

.000

4.838

.000
Experimental

Group
10.712 4.838

Assaying difference

Before Treatment 10.712
.000

4.838

.000
After

Treatment
10.712 4.838

 

Discussion

The exposure of water to powerful magnetic fields 
has changed its effects Today, the use of magnets to 

enhance quality of normal water was important because 

of the little cost of the water treatment compared to 

treatments by chemical and physical methods9.
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On the other hand, there were high-significant 
improvements in water consumption, although the 

metabolic factor improved by magnetization and 

increased fat and lean weight only among animals of 

magnetized water group that were consumed water 

magnetically treated, the highest improvement was 

proof of water consumption in water groups that were 

magnetically treated. Magnetically treated water that 

makes animals thirstier may be planned use to improve 

body and immune system hygiene and increase the 

health level of the body36.

At present, the improvements in LST and FST after 

daily drinking of magnetized water are easily estimated. 

This crow sectional analysis showed that the results 

calculated using DXA scan for the head field, although 
this result was higher in area and weight than in the 

control group after 30 days from the beginning of the 

experiment, this agreed with the results37.

When we assessed after 30 days of drinking 

magnetized water, LST and FST of the head showed a 

highly significant improvement in area and weight about 
35 % -40 % than the control group, this magnetic field 
for 30 days offered an effective way to increase fat and 

lean density in Wistar rats38, 39. 

Conclusion

The adduce study shown that DXA allows for an 

accurate, reliable and secure estimate of head SMM 

changes following the intake of magnetized water. The 

use of DXA is particularly useful for medical, scientific 
and research environments, such as in the fields of 
medicine and physiology, as the measurement of SMM 

by using DXA has the benefit of including a limited 
period of scan and image examination. The current study 

showed an empirical increase in weight and area for the 

head portion of soft tissue, which includes fat and lean 

tissue mass, when magnetized water is ingested daily. 
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Abstract

Cleft lip and cleft palate (CL/P) is a cleft lip deformity indicated by an opening or an uncommon cleft in 
the lip or roof of the mouth (palate). The differences in ethnicity, gender, and the correlation with genetic 
factors influence the prevalence of Non-syndromic CL/P. This study was conducted through a literature 
review on genes that were allegedly associated with Non-syndromic CL/P. Genetics play a role, to a greater 
or lesser extent, in all diseases. Besides, palatogenesis involves many diverse genes in a complex process. 
In this case, oral cleft phenotypes develop when this process is disrupted in some manner because of gene 
dysfunction. Various genetic approaches, including genome-wide and candidate gene association studies 
as well as linkage analysis, have been undertaken to identify etiologic factors, but results have often been 
inconclusive or contradictory. Therefore, it concludes that the genetic basis of CL/P is still controversial 
because of the genetic complexity of clefting. 
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Introduction

Cleft lip and cleft palate or orofacial cleft is a cleft 

lip deformity indicated by an opening or an uncommon 

cleft in the lip or the palate (roof of the mouth). There are 

three primary types of orofacial cleft, namely cleft lip 

(CL) that is a cleft appeared only in the lip, cleft palate 

(CP) that is a cleft in the palate area, and cleft lip palate 

(CLP) that is a cleft appeared from the palate through 

the lip.1 Non syndromic cleft lip with or without a cleft 

palate or abbreviated as NSCL/P is a type of deformity 

that can happen separately or simultaneously and it 

strongly influences a child’s growth and development as 
a series of cause and effect, such as speech problems, 

hearing problems, dental and oral problems, feeding 

problems and malnutrition, respiratory disorders, 

psychological disorders, and facial aesthetics.2,3 The 

proportion of genetic and non-genetic contributions 

for some types of disease or abnormality is various. 

However, the proportion of variants of each observed 

disease in a population caused by variants in genetic 

factors is known as heritability and it can be calculated 

through several methods, for example, by knowing the 

concordance rate.4 The genetic aspects are known for 

playing a vital role in NSCL/P. However, up until now, 

the specific genes have not been fully identified due to a 
high number of gene interactions that are involved. 

Method

The method of this study used a literature review 
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with an electronic database. This study used secondary 

data, namely, articles collected from a search engine in 

some publication sources. During the search, the author 

used several criteria for keywords as follows: “cleft 

palate”, “facial clefts”, “genetic”, “cleft lip”, dan “non 

syndromic”. In addition, a combination of the following 

terms was used: “Genetic cleft lip palate”, “Genetic cleft 

lip palate” and “non-syndrome”. 

Etiology of Cleft lip and Palate

The incidence of NSCL/P is not surely known due 

to its multifactorial causes and it is influenced by several 
factors besides the genetic and non-genetic factors. In 

genetic aspects, there is a gene playing a role in the 

occurrence of NSCL/P. Non-genetic factors that play 

a role in cleft lip are nutritional deficiency (folic acid), 
chemical substances/drugs, rubella virus, radiation, 

infection of infectious disease, endocrine disorders, 

smoking, drinking alcohol, and trauma (mental trauma 

and physical trauma).5 

Epidemiology of Cleft lip and Palate

The epidemiology of Cleft lip and Palate occurs 

two times higher in boys, while Cleft palate occurs 

two times higher in girls. In the Czech Republic, it 

has been found 2,147 babies with Cleft lip and or Cleft 

palate. The overall incidence is 1 out of 600 live births.6 

Twelve studies conducted in several locations in North 

America reported that the level of prevalence for white 

people, black people, Hispanic, and American Indians 

was around 0.6 to 3.92 per 1,000 births. Six studies 

conducted in several locations in Europe reported that 

the level of prevalence for white people and Arabs was 

around 1.02 – 1.94 per 1,000 births. There is a difference 

in the prevalence of births with orofacial clefts (OFC) 

among ethnicities. American Indians had the highest 

level of prevalence followed by Japan, Chinese, and 

white people, while black people had the lowest level of 

prevalence.7 The data of global prevalence for orofacial 

clefts are not fully completed and, up until now, the 

international level of prevalence has not been established 

yet. 

Genes Contributed to Cleft

1.  Transforming growth factor – alpha (TGFa) 

The TGFa gene is located at the 2p13 chromosome. 

TGFα plays a role in the regulation process of palate 
development. The previous genetic studies showed a 

significant correlation between the transforming growth 
factor-alpha (TGFα) and CL/P.8,9 

2. Transforming growth factor - beta 3 (TGFβ3) 

Transforming Growth Factor-Beta 3 (TGF-β3) is one 
of the strongest candidate genes for cleft lip and palate in 

humans.10,11 TGF-β3 (located at the 14q24 chromosome) 
has a wide spectrum of biological activities and they 

are known to be able to induce palatal fusion12; over 

the last few years, several studies had been conducted 

to explain the correlation between TGF-β3 and cleft lip 
and palate.13,14,15 

3.  Muscle Segment Homobox Gene 1 (MSX1) 

MSX1 is at the 14p16.1 position to code protein from 

297 amino acids that are functioned as the transcriptional 

repressor during embryogenesis. MSX1 plays a role as a 

strong candidate causing NSCL/P, based on cleft palate 

and the complete failure of the development of incisor 

teeth.16 

4. Interferon regulatory factor 6 (IRF6) 

The human interferon regulatory factor 6 gene 

(IRF6) located at the 1q32.2 chromosome is responsible 

for the majority of patients with Van der Woude 

syndrome. The risk of NSCL/P relapse has been reported 

higher to infect an individual with the C allele, namely 

single nucleotide polymorphism (SNP) rs2235371, that 

encodes the Val274 amino acid from the product of 

IRF6 gene.17 

5.   T-box-containing transcription factor 22 

(TBX22) 

Mutation in the TBX22 gene is correlated with 

the causes of a syndrome related to the X chromosome 

with cleft palate and ankyloglossia. The T-box TBX22 

transcription factor plays an important role in the normal 

craniofacial development as what has been reported 

in a finding related to non-sense mutation, frameshift, 
splice-site, or missense in patients with CPX. The 

TBX22 mutation is reported to occur in around 4%-8% 

of patients with non syndromic cleft palate.18 
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6.   Retinoic Acid Receptor α (RARA) 

The retinoic acid receptor α (RARA) is one of the 

candidate genes for causing NSCLP.19 RARA gene is 

located in the 17q12-21 chromosome region. The RARA 

gene plays an important role in the development stage 

that its functions are mediated by retinoic acid receptor 

alpha (RAR-α), including the regulation of development, 
differentiation, apoptosis, granulopoiesis. A study in a 

transgenic rat that has been knocked out showed the role 

of the RARA gene in facial development.20 

7.   Poliovirus receptor-related 1 (PVRL1) 

The poliovirus receptor related-1 (PVRL1) gene is 

located in the 11q23.3 chromosome region that encodes 

the nectin-1 and cell adhesion molecules (CAMs) (OMIM 

#600644). An experiment in a rat reveals that mRNA 

PVRL1 is expressed in the medial edge epithelium 

(MEE) of the palate that is developing, it showed that 

there is an involvement of normal PVRL1 gene in the 

fusion of palatal shelves during palatogenesis.21,22,23 

8.  Methylenetetrahydrofolate reductase (MTHFR)

MTHFR gene is a gene playing a role in coding for 

making methylenetetrahydrofolate reductase enzyme. 

The enzyme functions to folic metabolism and it has 

been learned in an abnormality, such as NSCL/P. This 

reaction is needed for an advanced process in changing 

amino acid types, namely homocysteine into methionine 

that functions to produce protein and other important 

compounds for the metabolism. MTHFR gene has a 

sequential order of complete DNA of 20.373 bp in 

length consisting of 11 exons, located in the 1p36.22 

chromosome (at the chromosome’s long arm of 1, area 

3, band 6, sub-band 2).24,25 ,26 

9.  Bone Morphogenetic Protein 2 (BMP2) 

BMP2 gene encodes the ligand secreted from the 

TGF-β superfamily. The ligand from this superfamily 
binds several TGF-β receptors that play a role in the 
activation of a transcription factor, especially SMAD 

protein, in the regulation of gene expression. BMP2 

gene is located in the 20p12.3 chromosome (the 

chromosome’s short arm of 20, area 1, band 2, sub-band 

3). It is recorded that a significant association between 

the polymorphism of BMP2 rs235768 A>T with the 

incidence of CB/L as a risk factor causing CB/L in the 

Iranian population.27 

10.  Bone Morphogenetic Protein 4 (BMP4)

BMP4 gene with a sequential order of complete 

DNA and 11.2 kb in length consists of four exons and 

is located at 14q22.2 chromosome (at the chromosome’s 

long arm of 14 and area 2, band 2, sub-band 2). BMP4 

gene encodes the ligand secreted from the TGF-β 
superfamily. Mutation in this gene is correlated with 

orofacial disorder and microphthalmia.28,29 

Conclusion

A genetic study is needed to provide an understanding 

of the pathophysiology of NSCLP. It has been an effort 

to identify the genetic disease related to NSCL/P to 

allow disease prevention and provide suggestions in the 

clinical management for controlling the risk factors. 
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Abstract 

Introduction: TMDs are a common group of disorders that affect approximately 60–70% of the general 
population. The aim of current study is to find out the association between TMJ disorders with stress levels 
and blood groups among dental students in Baghdad, Iraq. 

Methods: A cross-sectional study was conducted among 60 dental students in Baghdad, Iraq using 
convivence sampling method. Perceived stress scale questionnaires were used to measure stress level among 
respondents. 

Results: The majority of respondents had a headache (55.0%), with pain (28.3%), clicking (45.0%) and 
bruxism (31.7%). Regarding bad habits, only (23.3%) had bad habits. There was a significant association 
between TMJ Pain, Bruxism and stress level with P value (0.016, 0.02) respectively. Also, there was a 
significant association between bruxism and blood group type with P value (0.014). 

Conclusion: There was a significant association between TMJ disorders (pain, bruxism) with stress level 
and also between bruxism and blood group types. More education and promotion are needed regarding TMJ 
disorders and how to deal with complications especially among young adults like university students. 
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Introduction 

The temporomandibular joint (TMJ) is among the 

most complex joints of the human body, and it opens and 

closes the motions of the mouth as well as the protrusion. 

Mandible pressure on the temporal bone for a retraction 

and lateral divergence. It is a structure that is extremely 

important because its function is directly connected with 

a context that emotional contact and feeding, i.e. a set of 

factors influencing the quality of life of the person. [1] 

TMDs are a common group of disorders that affect 

approximately 60–70% of the general population [2,3] 

.TMDs are common in all disorders. TMD includes all 

problems associated with orofacial pain. The symptoms 

include pain in the temporomandibular region, tired 

chewing muscles, restricted jaws and clicking of 

the joint. There have been extensive reports of the 

correlation between TMD and psychosocial factors such 

as stress. [4-9] 

Chronic pain such as TMD has a biological as well 

as psychological and social impact. Oliveira et al. [10] 

have researched the impact of TMD in 22 physical 

therapists and found that more than half of the patients 

have function and pain studies. Everyday activities, 

including social occurrences, are also known to be a 

potential source of stress, as they demand individual 

adaptation. In order to achieve behaviour adaptation, 

this adaptation involves changes in the physiology 

processes. Excessive muscle activity may also be related 

to psychosocial aspects [11]. 

The relation of ABO blood group to periodontal 

disease was first investigated by Weber and Pastern [12]. 

A study by Kaslick et al. [13] found that patients with 

DOI Number: 10.37506/ijfmt.v15i3.15860
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blood group O substantially less aggressive compared to 

blood group. Roberts’ study [14] describes the interaction 

between blood ABO and chronic disease susceptibility 

as family genetic predispose. The study of Koregol 

et al. [15] found a significantly higher blood group A 
in the gingivitis group, higher blood group O in the 

periodontitis group and the lowest percentage in blood 

group AB in the periodontal diseases. 

The current study aimed to find out the association 
between TMJ disorders with stress levels and blood 

groups among dental students in Baghdad, Iraq. 

Materials and Methods

A cross-sectional study was conducted among 60 

dental students in a Public University, Baghdad, Iraq. 

The sampling method used was convenience sampling 

with self- administrative questionnaires regarding TMJ 

disorder (Pain, clicking, headache, bruxism), stress 

level, bad habits, blood groups type. Perceived stress 

scale questionnaires were used to measure stress level 

among respondents. 

All participants signed the consent form prior to 

answering the questionnaires and ethics approval was 

obtained from college of dentistry/ Iraqi University. 

Statistical Analysis 

Mean and standard deviation was used for 

descriptive statistical analysis. The association between 

TMJ disorders, bad habits and Stress level was assessed 

using independent t test, while association between TMJ 

disorders and blood groups was assessed using Fisher 

exact test. All analyses were performed using SPSS 

version 24. 

Results

The majority of respondents had a headache 

(55.0%), with pain (28.3%), clicking (45.0%) and 

bruxism (31.7%). Regarding bad habits, only (23.3%) 

had bad habits such as mouth breathing, chin rest 

and unilateral chewing. Regarding blood groups, the 

majority of respondents with A+ (31.7%) followed by 

B+ (26.7%) and then O+ (25.0%) as shown in table 1. 

The mean score for the stress level among respondents 

was 6.48 ±1.66.  

Table 1: Clinical characteristics of the respondents 

Variables N %

Pain

No 43 71.7

Yes 17 28.3

Clicking 

No 33 55.0

Yes 27 45.0

Headache 

No 27 45.0

Yes 33 55.0

Bruxism 

No 41 68.3

Yes 19 31.7

Bad Habits 

No 46 76.7

Yes 14 23.3

Blood Groups 

A- 4 6.7

A+ 19 31.7
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Ab- 1 1.7

AB+ 2 3.3

B- 2 3.3

B+ 16 26.7

O- 1 1.7

O+ 15 25.0

Minimum Maximum Mean SD

Stress level 2.0 10.0 6.48 1.66

 

Table 2: Association between TMJ disorders, bad habits and Stress level among respondents 

Stress level N MEAN SD T P-Value

TMJ Pain

Yes 17 7.29 1.89
2.47 0.016*

No 43 6.16 1.46

TMJ Clicking

Yes 27 6.59 1.86
0.457 0.649

No 33 6.39 1.49

Headache 

Yes 33 6.85 1.71
1.924 0.059

No 27 6.04 1.50

Bruxism 

Yes 19 7.21 1.71
2.398 0.02*

No 41 6.15 1.54

Bad Habits

Yes 14 7.14 2.21
1.724 0.09

No 46 6.28 1.42

*Independent t-test was performed, level of significant at P value <0.05 

Cont.. Table 1: Clinical characteristics of the respondents 

Table 2 represents the association between TMJ 

disorders, bad habits and Stress level among respondents. 

There was a significant association between TMJ Pain, 
Bruxism and stress level with P value (0.016, 0.02) 

respectively. The mean stress score among students 

with TMJ pain was 7.29±1.89 compared to 6.16±1.46 

among respondents with no pain. While for bad habits, 

the mean score for stress level was 7.14±6.28 compare 

to 6.28±1.42 among those without bad habits such as 
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mouth breathing or chin rest. 

There was a significant association between bruxism 
and blood group type with P value (0.014)

, while there was no association between pain, 

clicking, headache, bad habits and blood group type (P 

value= 0.480,0.105,0.603, 0.260) respectively, as shown 
in table 3. 

Table 3: Association between TMJ disorders and blood groups among respondents 

Blood Groups

A+ A- O+ O- B+ B- AB+ AB- X2 P-Value

Pain 

No

Yes

11

8 

4

0 

11

4

0

1 

12

4

2

0

2

0

1

0
6.445 0.480

Clicking

No

Yes

9

10

0

4

10

5

1

0

8

8

2

0

2

0

1

0
10.031 0.105

Headache

No

Yes

8

11

2

2

6

9

0

1

8

8

0

2

2

0

1

0
5.827 0.603

Bruxism

No

Yes

16

3

4

0

11

4

1

0

7

9

2

0

0

2

0

1
14.374 0.014*

Bad Habits

No

Yes

 

14

5

 

2

2

 

9

6

 

1

0

 

15

1

 

2

0

 

2

0

 

1

0

 

8.160

 

0.260

*Fisher exact test was performed, level of significance at p value<0.05. 

Discussion 

The key findings in our research that TMJ pain and 
bruxism are correlated with dental students’ stress rates. 

Bruxism among respondents was also correlated with 

types of blood groups. 

According to previous studies, TMJ disorders were 

associated with stress levels and this in accordance with 

our findings. TMD and parafunctional habits, such as 
perceived stress and CMD, are related. While there has 

been an incoherent link between psychological factors 

and TMD in literature, this is biologically plausible. [16] 
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Psychological factors, followed by biomechanical 

changes and consequent pain, may cause muscle 

hyperactivity, according to Kindler et al. [17] , they 

can also cause imbalances and pain induced by 

neurotransmitters serotonin and catecholamines. In 

addition, pain may be the physical manifestation of CMD 

in the temporomandibular region16. TMD sufferers are 

anxious, perfectionist, dominant and tend, with physical 

symptoms, to express their anxiety. Among these people 

are common feelings of apprehension, frustration, 

hostility and fear. [18] 

Oliveira et al. [19] results from university students 

in Brazil to confirm high TMD symptoms and signs 
incidence (71.9%) at 68.6%. Studies indicate that TMD 

was less popular among university students, but the 

study conducted by Minghella et al. [20] , which assessed 

health university students with TMD, found only 37.3 

per cent. These differences may be linked to the variation 

of the courses under examination, their context and the 

academic status of the students. 

The parafunctional habits that most prevailed in 

Medeiros et al. [21] confirmed the high prevalence of 
these habits by leaning the chin across its hands and 

chewing gum. Parafunctional patterns are assumed to be 

the unconscious way of reducing stress, and it can be 

achieved consciously or without understanding how to 

cause temporomandibular problems or their perpetuation 

during sleep and wakefulness. 

Conclusion 

There was a significant association between TMJ 
disorders (pain, bruxism) with stress level and also 

between bruxism and blood group types. More education 

and promotion are needed regarding TMJ disorders and 

how to deal with complications especially among young 

adults like university students. 
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Abstract

The research included the introduction and the importance of research: The importance of identifying the 
paths of the inflated beliefs of responsibility and their relation to the side thinking of the sports-practicing 
prisoners in the Division of Positions and Altesfarat in Diwaniyah. The aim of the research is: The relationship 
between the paths of the inflated beliefs of responsibility and the side-thinking of sports-practicing prisoners 
in the Diwaniyah Positions and Altesfarat Division.

The Imposition of The Search: The researcher assumes that there is a real link between the paths of the 
inflated beliefs of responsibility and the side-thinking of the sports-practicing prisoners in the Diwaniyah 
Positions and Altesfarat Division.

The research methodology and procedures are also included in the field, as researchers used the descriptive 
approach in the survey style and comparative studies

The research sample, which is the sports-practicing prisoners, is used to discuss the tools used in research, 
testing used and statistical means.

The results were presented and discussed, and the results were presented in tabular form and then discussed. 
The research contained conclusions and recommendations, the most important conclusions being: 

There are statistically significant moral differences between the paths of the inflated beliefs of responsibility 
and the side-thinking of prisoners practicing sports activity.

Keywords: Pathways, inflated beliefs, sports, prisoners, side-thinking. 

Introduction

The paths of the inflated beliefs of responsibility 
and side-thinking are greatly followed by the level of 

prisoners’ thinking toward the right performance, where 

researchers and sports psychology specialists have 

raised much controversy and the problem is crystallized 

as it is a feature of the Obsessive-compulsive disorder 

that affects his image in individuals, especially the 

prisoners’ society, and even though it is responsibility 

must be everyone’s personal and social responsibility. 

But when responsibility increases, it causes significant 
damage to the individual’s life, and the individual is thus 

threatened by symptoms of compulsive obsession, with 

inflated liability as an important indicator of symptoms of 
compulsive obsessive disorder, particularly the prisoner 

community, as such the element that needs direction 

and guidance in society as there are developmental or 

developmental paths that can lead to the emergence of 

the inflated beliefs of responsibility among individuals 
who are predisposed to or face a high level of risk of 

obsessive compulsive disorder and lead to a high sense 
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of responsibility and the continued existence of such 

inflated beliefs negative reinforcement of an individual 
that is acquired or learned over long periods of time 

causes problems serious for individual and others.

The study is important in identifying the paths of 

the inflated beliefs of responsibility and their relation to 
the side thinking of the sports-practicing prisoners in the 

Diwaniya positions and Altesfarat Division.

Aim of Research:

- The relationship between the paths of the 

inflated beliefs of responsibility and the side- thinking 
of prisoners in the Diwaniyah positions and Expositions 

Division.

The imposition of the search is:

- The researcher assumes that there is a real link 

between the paths of the inflated beliefs of responsibility 
and the side-thinking of the sports-practicing prisoners 

in the Diwaniyah Positions and Altesfarat Division.

Method and procedures:

Sample:

The research community includes the 261 prisoners 

in the Diwaniyah Positions and Altesfarat Division and 

the sample of the small random search from the research 

community (140) prisoners was selected. (14) prisoners 

were excluded because they were not literate, and (6)  

prisoners were excluded because they abstained from 

answering, and (17) prisoners were also excluded for the 

purpose of conducting the reconnaissance test, while the 

remaining (103) prisoners were excluded.

Study Design:

The researcher used the descriptive curriculum in 

the survey style and comparative studies the relational 

relationships to fit the nature of the problem.

The variables studied:

paths of the inflated beliefs of responsibility “as a 
significant feature of the compulsive obsession of the 
symptoms of compulsive obsession, this feature consists 

of five developmental or developmental pathways that 

lead to a sense of magnitude of responsibility in individuals 

with compulsive obsession disorder’’(Salkovskis, P.M. 

and Harrison, J.)(1).

4-3-2 Side-thinking: “It is the thinking one looks at 

the problem from different angles rather than a direct line 

of research that is directed to different views and may be 

driven away from what is familiar with thinking’’ (Saadi 

Jasim Attiyah Al-Gariri)(2) .

Measures used in search:

The researchers used a scale:

Scale the pathways of the inflated beliefs of 
responsibility

For the purpose of achieving the current research 

objectives, the researcher identified prisoners with 
the pathways of the inflated beliefs of responsibility 
as a representative sample of the current research, the 

researcher adopted the scale of the inflated beliefs of 
responsibility prepared by Coles and Sheffield 2008. 
And who was translated by the researcher (Aseel Latif 

Kitab) (3).

Description of the measure of the pathways of the 

inflated beliefs of responsibility and how to correct it:

The scale consists of (22) paragraphs distributed 

over (5) areas, which are strict rules, with

(5) Paragraphs, increased responsibility and (4) 

paragraphs, excessive protection and (5) paragraphs. 

The number of paragraphs (4) and the behavior causing 

problems was four (4) paragraphs, and the number of 

paragraphs (22) became paragraphs after the expert 

opinion was taken to fit the sample of the research. The 
alternatives to the answer on the scale are composed 

of five alternatives and (always applicable to, often 
applicable to, sometimes applied to, are rarely applied, 

never applied to) as the first alternative (5) degrees, the 
second alternative (4) degrees, and the third alternative 

(3) degrees. The fourth alternative (2) degrees, and the 

fifth alternative (1) degrees. 

Side-thinking scale:

For the purpose of measuring lateral thinking and 

after informing the researchers about the studies that 
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covered this subject, the researcher adopted the side-

thinking measure prepared by (Khadija Haidar Nouri)
(4) , which is based on the local environment, and which 

was codifying by (Abeer Al-Qazwini)(5) .

Describe the scale of side thinking

The side thinking metric consists of (24) paragraphs, 

and the responder has to solve these paragraphs to 

measure side thinking, and the correction of this test 

is done (1, zero). If the prisoner answers the paragraph 

correctly, he gives (1) either the prisoner answers the 

wrong answer or the paragraph (zero) will be given 

in accordance with the correct answers given to each 

paragraph. The overall score for the test is calculated by 

adding the correct score of the paragraphs so that the 

maximum score the prisoner can receive is (24) and the 

lowest score is (zero).

Scientific foundations of Tests exercises used:

The tests are good if there are scientific bases for 
the test (honesty, stability, and objectivity) (Mohammed 

Jasim Al-Yasseri)(6), after the tests were determined by 

the test and after the survey experiment, the researcher 

found the scientific bases of the selected tests as follows:

Content is validated

The tests were presented through interviews to a 

group of (11) experts and specialists in mathematical 

psychology. Table 1 shows the Chi-square value of 

expert opinions for accepting and rejecting paragraphs 

measure beliefs Amplified pathways of responsibility 
in the field of test and measurement of taking scientific 
their observations and that after analyzing their views 

using statistical law (Ca2). 

Table (1): Indicates the validity of the liability amplified belief Path measure paragraphs 

No Paragraphs

relative
importance

Ca2
Tabulated 

value
Significance 

level
valid

Not
valid

1
2,3,4,6,7,8,9,10,11,12,13,14,15,16,17

,18 19, 20,21,22,23
11 0 11 3,84 Sig

2 1,5,24 10 1 7,364 93,3 Sig

In terms of the lateral scale of thinking, it was presented to a group of experts and specialists

(11) and table (2) showing the value of the Chi-

square for expert opinions to accept and reject the side 

scale clauses, as the researchers found it appropriate to 

adopt the lateral scale for the following reasons:

• All its paragraphs were adopted by experts and 

specialists and no paragraph was dropped, all of which 

were accepted by very high agreement rates.

• Rely on the definition of side thinking of 
(Dibuno) in scale mode that the researchers adopted.
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Table (2): Indicates the validity of the side-thinking scale paragraphs 

No Paragraphs

relative
importance

Ca2
Tabulated 

value
Significance 

level
valid

Not
valid

1
1,2,3,4,5,6,7,8,9,10,11,12,13,15,16,

17,18,19,20,22
11 0 11 3,84 Sig

2 14,21 10 1 7,364 93,3 Sig

Stability

The aim of stability calculation is to estimate 

measurement errors and suggest methods for reducing 

errors.”(Baran .A.R) (7) to check the stability of the 

scale, the investigator used the method (test and retest).

Test and retest method

In order to calculate the stability factor, the 

researcher adopted the test method and retesting the 

paths of the inflated beliefs of responsibility and side-
thinking. The tests were applied to the sample of the 

survey experiment, which numbered 17 prisoners on 

Sunday, 3/2020 and the tests were repeated after (5) 

days on the same group that first performed the test, as 
shown in table (3), where the results of the association 

law (Pearson) were proven. Tests have high stability.

Table (3): Shows the values of the test method and retest 

No Variables
Link
value

Tabulated
value

Indication

1 The paths of inflated beliefs of responsibility 0,99

0.19 Sig

2 Side – thinking 0.97

The exploratory experience

The researcher conducted the survey on a sample of 

17 prisoners in the Diwaniyah Positions and Altesfarat 

Division at the end of Friday 6/3/2020 to test the paths 

of the inflated beliefs of responsibility and side thinking 
and aim at:

1- Identify the time needed to answer, with the 

average response of prisoners to test the pathways of 

inflated liability beliefs being 20 minutes.

2- Identify the time needed to answer, with the 

average response of prisoners to the side- thinking test 

being 30 minutes.

3- Identify obstacles a researcher may encounter in 

applying the final exam as some errors are avoided on 
the registration form.
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Main experience

After the search tools with their instructions and 

reading became ready for application, the researchers 

started with the assistant team applying the search tools 

to the (103) prisoners who represent the prisoners in 

the Division of Positions and Altesfarat in Diwaniyah. 

The researcher applied the tests two days because of 

the researcher’s commitment to the timing and system 

assigned by the Department of Positions and Altesfarat 

in Diwaniyah, and the researcher was careful not to 

pressure the sample members in terms of the nature of 

the answer on the scale as they need an accurate answer 

and ensure that the answer does not affect the other 

and not the test of the tracks of the inflated beliefs of 
responsibility was carried out on Tuesday, 10/3/2020 

after the appropriate procedures and place were set up by 

the researcher in cooperation with the assistant staff and 

the Department of Positions and Altesfarat in Diwaniyah 

at 9.30 a.m. In the morning, all the conditions for the test 

were set up and the prisoners were seated in the testing 

room, where the scale was explained for the sample and 

how the scale was answered. The sample was directed 

that there was no mention of the guest name on the scale 

until they were assured that he had no indication of their 

identity because of the sensitivity of the situation by the 

prisoners and given them enough time to answer the 

scale.

On Thursday, 12/3/2020 the side-thinking test was 

applied to the search sample at the same time and the 

procedures adopted in testing the paths of the inflated 
beliefs of responsibility.

Presentation, analysis and discussion of the results- :

The researchers conducted tests on the sample 

research the data were statistically processed to reach 

the research goals, to verify the hypotheses in which 

the results and statistical tables were presented and 

analyzed, and then discussed and explained the reasons 

for them and supported by scientific sources.

View and analyze the results of tests of the 
pathways of the inflated beliefs of responsibility 
and the side-thinking of prisoners practicing sports 
activity. 

Table(4): Shows the arithmetic circles, standard deviations, and the value of the link between The paths of 
the inflated beliefs of responsibility and side-thinking of practitioners.

No Variables
Arithmetic

mean
standard
deviation

Simple
Link value

Indication

1
The paths of inflated beliefs of

responsibility
68,75 10,099

0,891 Sig

2 Side – thinking 10,363 3,060

In light of the data extracted for the sample research, 

table (4) differences in variable values show the paths 

of the inflated beliefs of responsibility and side-thinking 
of practitioners. As shown in the table above, the nature 

of the sample research has shown a moral association 

between the two variables.

In the variable paths of the inflated beliefs of 
responsibility, the mean value (68.75) was shown, 

the standard deviation value (10,099) and the simple 

correlation value (0.891) was greater than the tabular 

value of 0.30 at a degree of freedom (42) indicating that 

the value of the link was significant.
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The side-thinking variable for practitioners was the 

arithmetic mean value (10,363), the standard deviation 

value (3,060), the simple correlation value (0.891), 

which is greater than the tabular value (...). At a degree 

of freedom (...) This indicates that the value of the link 

is significant.

Discuss the results of the inflated pathways of 
accountability and the side-thinking of prisoners 

practicing sports activity

The results of the tests and according to the table (4) 

indicate that there is a significant statistical relationship 
between the paths of the inflated beliefs of responsibility 
and side- thinking. The interpretation of this relationship, 

and in light of current research literature, suggests 

that it is experience and early experience that leads 

an individual to feel over- responsible or over-blown, 

with most prisoners in the current sample of research 

assuming responsibilities at an abnormally early stage 

or early age. One of the inappropriate social upbringing 

methods practiced by parents, family, school and society 

surrounding the individual leads him to bear psychological 

consequences that lead him to an unconsidered behavior 

whose results are incorrect and illegal and thus to bear 

additional difficult consequences on him. The excessive 
belief that he is responsible for accidents and losses that 

can be inflicted on others such as the loss or failure of his 
football team to which he belongs, all of which place the 

individual with responsibilities beyond his control. How 

many players worldwide have been denied the match 

because of an illegal mistake or a fight within the field 
or with others, we think that they are the first to blame 
for any consequences that are issued if they do not act 

even if they act on their own account and because of 

this irresponsibility They are worried about the future, 

and the many stressful events they face in their daily 

lives require them to provide their necessities and the 

conflicts that ensue,” they are all leading to increased 
responsibilities, resulting in acts that lead to legal 

violations, whether in terms of sports law or Criminal 

Law”(Najah Mahdi Shalash and Akram Subhi)(8) .

In terms of side thinking, the connection with 

the paths of inflated beliefs of responsibility can be 
explained and, as shown in table (4), the researcher 

attributes that connection to the ability of the individual 

to address the issues that face in his daily life or the 

events that he or she encounter in the athletic field, to 
act and find an alternative and appropriate solution to 
the event The result is that prisoners with side-thinking 

are able to find solutions as the psychologists see it, that 
this pattern is concerned with expectation, guesswork, 

thinking, imagery, love of surprise, and this is seen 

according to Ned Herman’s plan. For the four breaths, 

these individuals are predominantly of this pattern and 

have a sound disposition and the ability to adjust the 

response to the surrounding exhilaration” (9:190).

The researchers believe that the more side thinking 

an individual has, the more he or she has a certain 

attitude toward the events that confront the individual 

in everyday life and the choice of the type of behavior 

toward others. This is not necessarily the right solution 

or the right thing the prisoner has taken depending on 

the type of situation he has encountered in everyday 

life. This shows that the prisoner has had side-thinking 

considerations in finding solutions to situations, whether 
positive or negative, and what leads him toward certain 

results.

Conclusions and recommendations 
Conclusions

In light of the findings, the following conclusions 
were reached:

- There are statistically significant differences 
between the paths of inflated beliefs of responsibility 
and the side-thinking of prisoners practicing athletic 

activity.

Recommendations:

In the light of the conclusions reached, the research 

recommends that: 

1- The need to care for prisoners, solve their 

problems, hear their opinions and think to develop their 

own side-thinking and discuss their different views and 

topics that lead them to the positive side.

2- Civil society organizations, extension 

institutions, and relevant departments of the Ministry of 

the Interior and the Ministry of Youth and Sports can 

benefit from the scale of the paths of the inflated beliefs 
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and the scale of side-thinking in diagnosing prisoners 

with inflated beliefs, whose thinking is lateral in order to 
reduce their increased responsibility and develop side-

thinking.

3- The need to work to strengthen the media aspect 

of its various aspects (heard, read, visible) to confront 

the paths of the inflated beliefs of responsibility and 
to develop and strengthen side-thinking, which in turn 

helps individuals find appropriate and sound solutions 
to everyday events that lead the individual to the right 

action.

Source of Funding: Self 

Conflicts of Interest Statement : Nil

Ethical Clearance : Taken
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Abstract

Diuretic resistance is commonly found as a problem in acute heart failure (AHF). A further understanding of 
diuretic response could lead to improved personal approaches for treating patients with AHF. A 48 yo male 
suffered shortness of breath with a history of hypertension and DM. The patient was diagnosed as Ischemic 
Cardiomyopathy with Type I Cardiorenal Syndrome. The patient was given a 40 mg continued by 80 mg 
intravenous furosemide and low dose dobutamine pump. As the patient had zero urine production, a 160 mg 
intravenous furosemide followed by 15 mg/hr. After high-dose furosemide was given, the urine production 
was increased and the patient showed improved signs and symptoms. Deteriorating kidney function and bad 
response to diuretics is a principal clinical problem in AHF. Some treatment strategies include a combination 
of diuretic therapy, an increased dose of intravenous loop diuretics, and ultrafiltration. However, this patient 
gave good respond only to high doses of loop diuretics.

Keyword: diuretic resistance, acute heart failure, type I cardiorenal syndrome, loop diuretics 

Introduction

Acute heart failure (AHF) is one of the main 

causes of hospitalization which is associated with high 

mortality, morbidity, and rehospitalization.1 Excessive 

fluid retention is related to most symptoms associated 
with AHF. As the treatment of choice for excessive fluid 
retention in AHF, loop diuretic is usually given in up to 

90% of patients who are hospitalized for AHF.2

Bad response to diuretic therapy is often found in 

hospitalized patients due to AHF.3,4 Poor decongestion is 

often associated with impaired symptoms relieve, higher 

risk of worsening heart failure during hospitalization, 

increased post-discharge mortality, and a threefold 

higher rate of rehospitalization compared to patients 

who have better decongestion.5

This case report will discuss the management 

of diuretic resistance in patients with Ischemic 

Cardiomyopathy and Type I Cardiorenal Syndrome with 

type II Diabetes Mellitus, anemia, hypoalbuminemia, left 

pleural effusion, and suspicion of relapsing pulmonary 

tuberculosis. 

Case Illustrations

A 48-year-old Asian man came with complaints 

shortness of breath since 20 days before and getting 

worse in the last 2 days. It was felt even at rest and getting 

worse when lying on the bed or during activity. Swollen 

legs had been felt for 7 months. In addition, patients also 

complained of coughing and fever for 3 days.

Previous medical history of the patients was diabetes 

mellitus for 5 years under insulin treatment, uncontrolled 

hypertension, and history of pulmonary tuberculosis, 

and a heavy smoker.

When being received in the ward, the patient was 

weak, GCS 456, BP 120/80 mmHg, pulse 104 bpm, 
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respiratory rate 28 x/min, 99% peripheral oxygen 

saturation with 8 liters per minute oxygen mask.

His physical examination showed anemia, dyspnea, 

increased jugular venous pressure, bilateral basal rales, 

ascites, and bilateral leg swelling. ECG showed sinus 

tachycardia 104 beats per minute, normal frontal and 

horizontal axis, left ventricular hypertrophy. Chest 

X-ray showed that the left heart border was diffi cult 
to evaluate due to left pleural effusion, however, the 

impression showed cardiomegaly and pulmonary 

congestion. Echocardiography displayed LV dilatation 

(LVIDd 5.9 cm), impaired systolic function (EF by 

TEICH 30%, by Biplane 26%), LV diastolic function 

showed restrictive fi lling, regional LV wall motion 
showed akinesia of anterior (BMA) and hypokinesia 

in other segments, eccentric LVH. Hemodynamic 

parameters obtained PCWP 22.15 mmHg, SVR 2424.24 

dynes.sec/cm5, LVCO 2.75 L/min, LVCI 1.64 L/min.

m2, RAP 15 mmHg. Initial laboratory examination 

found anemia (HB: 9.5), leucocytosis (WBC: 10.480), 

impaired renal function (SC: 5.17; BUN: 73), elevated 

transaminases (AST: 77, ALT: 52), hypokalemia (K: 

3.7), hypoalbuminemia (Alb: 2.95), proteinuria (3+), 

glucosuria (1+), leucocyturia (4+).

His diagnosis was Ischemic Cardiomyopathy with 

type I Cardiorenal Syndrome, Type II Diabetes Mellitus, 

anemia, hypoalbuminemia, left pleural effusion.

At the emergency room, the patient was administered 

with 40 mg intravenous furosemide injection. After one 

hour, the patient had zero urine production, so the patient 

was administered with 80 mg intravenous furosemide 

and dobutamine 3 mcg / KgBB / minute intravenous 

pump. After one hour of evaluation again, urine still 

had not come out. When in the room, the patient was 

given an injection of high-dose furosemide 160 mg 

intravenously and continued with furosemide pump 15 

mg/hour. In addition, the patient was also given ramipril 

1x5 mg, spironolactone 1x25 mg, acetylsalicylic acid 

1x100mg, isosorbide dinitrate 3x5 mg, and potassium 

supplementation. After high-dose furosemide was 

administered, lots of urine were produced. Shortness of 

breath and congestive signs began to decrease then. 

Figure 1. Fluid Balance Monitoring Each Day of Hospitalization 
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Figure 2 Serial Monitoring of Kidney Function 

On the third day of treatment, the dose of 

furosemide was lowered and the dobutamine pump was 

stopped. On the sixth day, low-dose bisoprolol therapy 

was started. On serial examination of kidney function, 

there was a tendency for a decrease in serum creatinine 

and improvement in kidney function. After ten days 

of treatment, patients could be discharged with 2x40 

mg oral furosemide, ramipril 5 mg, bisoprolol 2.5 mg, 

acetylsalicylic acid 100 mg, and isosorbide dinitrate 3x5 

mg. The patient was planned to have an evaluation at 

cardiology outpatient clinic, internal medicine outpatient 

clinic, and pulmonary outpatient clinic for a workup on 

suspicion of relapsed pulmonary tuberculosis 

Discussion

Mechanism of water and salt retention

The regulation of total salt and body fluid in 
the normal range is under atrial-renal reflex control, 
renin-angiotensin aldosterone system (RAAS) and 

sympathetic nervous system (SNS) which are activated 

by low renal blood flow. Under normal circumstances, 
RAAS acts as a protection against underperfusion. 

In conditions of heart failure, salt and water retention 

caused by hemodynamics and angiotensin reabsorptive 

effects cause further congestion. Therefore, RAAS has a 

vital role in edema in heart failure.6

The sympathetic nervous system has a contribution to 

long-term regulation of blood pressure and intravascular 

volume. In congestive heart failure, the initial phase is 

triggered by reflexes to provide an inotropic effect and 
improve cardiac output. However, the excess activity 

of SNS can increase cardiomyocyte cell death, while 

catecholamines can cause myocardial hypertrophy. In 

addition, aggressive diuretics administration can lead to 

further neurohormonal activation and trigger systemic 

and renal vasoconstriction, which causes worsening of 

renal function. As a result, c

Pathophysiology of deteriorating kidney function 

in acute heart failure is multifactorial. In many cases, 

impaired renal perfusion causes a decrease in kidney 

function. This may be due to hypovolemia (declined 

preload), excessive neurohormonal vasoconstriction 

(increased afterload), and hypotension with low output 

syndrome. This can also be triggered by diuretic 

resistance and kidney toxicity caused by certain 

combination of drugs, for example, nonsteroidal 

antiinflammatory drugs (NSAIDs), cyclosporine, ACE 
inhibitors, angiotensin receptor blockers (ARBs), and 

contrast agents. Congestive veins are another trigger 

factor. Patients with heart failure and excess fluid will 
make a combination of high central venous pressure with 

low systemic pressure. It can cause a decrease in renal 

perfusion pressure thus causing a significant reduction in 
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kidney blood flow and urine production.7

In this patient, kidney function was decreased. 

When the patient arrived, SC was 5,17. After improving 

general conditions and adequate diuresis, there was a 

tendency to improve kidney function to SC 2.95 a day 

before the patient was discharged. In addition, a history 

of diabetes mellitus that had been known for 5 years with 

signs of existing chronicity (anemia, hypoalbuminemia, 

proteinuria), underlined the suspicion of diabetic 

nephropathy. The condition of acute heart failure caused 

the deterioration of kidney function. So, clinically, type I 

cardiorenal syndrome was found in this patient. 

Mechanism of diuretic retention

A bad response to diuretics is a principal clinical 

problem in AHF in which it has various mechanisms. 

There are several mechanisms of diuretics. First, 

diuretics are given orally must first be absorbed in the 
intestine. If the patient has gastrointestinal edema or 

intestinal hypoperfusion, oral diuretics absorption is 

impaired. In this condition, intravenous administration 

should be given. In patients with kidney impairment or 

heart failure, higher diuretic doses are needed to obtain 

a similar effect, and an increase in diuretic doses will be 

less effective by time.8

Second, most diuretics are bound to albumin. 

Hypoalbuminemia, which is commonly found in heart 

failure, interferes with the removal and separation of 

active furosemide and converts it to inactive forms. In 

addition, albumin lost in the tubules can bind furosemide 

and prevent it from working on ion channel transporters. 

Giving furosemide and albumin together improves 

decongestion in patients with liver or kidney disease, 

but there is no available evidence in patients with heart 

failure.9,10

Third, patients with heart failure and chronic 

kidney failure have increased organic acids level which 

competitively inhibits organic anion transport and 

reduces the availability of diuretics at their work point. 

High level of blood urea nitrogen also reflects kidney 
function which actively works to maintain sodium and 

water. Thus, impaired absorption, decreased renal blood 

flow, azotemia, hypoalbuminemia, and proteinuria can 
affect the effectiveness of diuretics.11

At the beginning of diuretic treatment, natriuretic 

effect produces the desired negative sodium balance. 

The homeostatic response will occur due to decreased 

extracellular volume. Mediated by activation of RAAS 

and the SNS, it will cause increased tubular sodium 

retention. This condition works as a suitable response 

that inhibits excessive volume reduction during advanced 

diuretic administration. However, in patients with heart 

failure,it can cause rapid and large sodium reabsorption 

which contributes to diuretic resistance.12Moreover, 

continuous channeling of sodium or diuretics causes 

distal tubular cells hypertrophy, which passes through 

the proximal effect of loop diuretics causing increased 

sodium retention. Other mechanisms that result in 

reduced response to diuretics, such as decreased renal 

blood flow due tostenosis of the renal artery or drug 
interactions, must also be taken into consideration when 

giving loop diuretics.8

In this patient, acute heart failure was present, which 

causes decreased blood flow to the kidneys. In addition, 
this patient also had azotemia, hypoalbuminemia, and 

proteinuria so that they could cause a decrease in active 

diuretics in the tubular lumen and result in decreased 

effectiveness of the diuretics given. This would cause 

diuretic resistance. 

Evaluation of diuretic response

Diuretic resistance is the failure to decongestants 

even with adequate diuretic doses and increased by 

more than 80 mg per day.13 Some researchers have 

tried to quantify the diuretic response by combining 

decongestive effects and diuretic doses. In present study, 

a diuretic response was defined as a decrease in body 
weight from entry into the 4th day of treatment / 40 mg 

of furosemide (or equivalent). A bad diuretic response 

independently predicts repeated rehospitalization and 

increases the mortality of heart failure patients.3

In this patient, at the time of arrival, the injection 

of furosemide 40 mg was administered, followed by 

furosemide 80 mg intravenously. But for two hours of 

observation, urine production did not come out. The 

administration of dobutamine continuous pump at low 

dose also could not help. For this reason, the patient was 

concluded as resistant to diuretics. 
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Management of diuretic resistance

Noncompliance of the patients

If diuretic resistance occurs, the possibility of 

noncompliance with salt restriction or drug use should 

be excluded. Postdiureticsodium retention can fully 

compensate for lost sodium during periods where 

diuretics reach effective tubular concentrations if sodium 

intake > 100 mmol/day.8 Compliance to diuretics can be 

assessed by measuring the amount of diuretics in the 

urine.14

The use of NSAIDs is an important cause of poor 

decongestion. This drug interferes with prostaglandin 

synthesis by inhibiting cyclooxygenase and thus 

opposing response to loop diuretics. Consumption 

of NSAIDs is associated with an increased risk of 

hospitalization due to heart failure in patients with a 

history of previous heart failure.15 

Adjustment of Diuretic Dose

Increased dosage is considered an effective 

strategy as it can compensate for pharmacokinetic and 

pharmacodynamic shifts in loop diuretics that occur 

in patients with acute heart failure. As patients show 

different levels of kidney damage, an increase in dosage 

is needed to provide the appropriate amount of diuretics 

at the urinary tract. Giving more frequent diuretics (2-3 

times/day) will overcome the effects of postdiuretic 

sodium retention by limiting drug-free intervals.16 

Intravenous Injection or Continuous Infusion on 

Loop Diuretics

Disruption of loop diuretics absorption in patients 

with heart failure will cause reduction and slowdown 

in peak concentration in urine, eventhough its absolute 

bioavailability does not change significantly compared 
to healthy persons. Moderately increased dose or 

switching into intravenous injection can overcome this 

problem17. Several studies have compared the efficacy 
of intermittent loop diuretics injection with continuous 

infusion in advanced heart failure patients. The same 

daily dose will cause higher urinary and electrolyte 

volume excretion if being administered as a continuous 

infusion. Maximum furosemide concentration on 

plasma is significantly lower and this results in reduced 
ototoxicity.14 

Combination of Diuretics

Refractory heart failure patients will usually give 

respond to high-dose furosemide, either given orally or 

in the continuous infusion. However, in some patients, it 

does not overcome diuretic resistance. Some combinations 

with loop diuretics are practicable. In patients with heart 

failure, proximal diuretics should be avoided as there 

can be a risk of metabolic acidosis. 14 Thiazide diuretics 

block reabsorption only 5% -10% sodium is filtered, 
while loop diuretics can inhibit it up to 25%. As a result, 

thiazide diuretics have a weak natriuretic effect, thus it is 

not effective as a monotherapy in advanced heart failure. 

However, in the chronic condition when sodium load in 

the distal tubule increases, it can increase its salt carrying 

capacity. Combination of the loop and thiazide diuretics 

in congestive heart failure and diuretic resistance is a 

reasonable choice considering this pathophysiological 

mechanism.14 

Vasopressin Antagonists

Antidiuretic hormone or vasopressin is produced in 

response to decreased blood volume or hyperosmolality.18 

Some studies showed that tolvaptan has strong aquaretic 

effects without kidney disorder in patients with AHF. 

When vaptans are administered in AHF patients, it can 

modify the renal response to water retention. However, 

vaptans do not affect liver and kidney remodeling well 

and have no effect on long-term mortality.19 

Dopamine

Administration of low-dose dopamine (<3 μg /kg/
min) has been recommended to increase kidney blood 

flow, thereby improving renal function and diuresis 
as well. However, Research on Renal Optimization 

Strategies Evaluation showed that dopamine and 

nesiritide do not have a notable effect on urine volume, 

suggesting no additional benefit on diuretic therapy.20 

Despite lacking evidence, low dose dopamine is 

practically still often used as it is expected to stimulate 

a diuretic response by improving kidney function, and 

may be useful in patients who fail with other therapeutic 

agents.5 
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Hypertonic Saline

Hypertonic saline together with diuretics can 

improve diuresis by mobilizing extravascular fluid 
to intravascular. In some small studies, increased 

diuresis and clinical improvement were found in acute 

heart failure patients who were given the addition 

of hypertonic saline. In a large scale study (trial of 

SMAC-HF), consisting of 1,771 patients, there was 

an increase in diuresis and natriuresis, and reduced 

rates of rehospitalization in patients given intravenous 

furosemide and hypertonic saline, compared to patients 

with furosemide only. It shows that hypertonic salt could 

be a safe alternative strategy for improving diuretic 

responses in AHF.21 

Ultrafiltration

Ultrafiltration is an effective method for removing 
fluid by filtering plasma water directly across a 
semipermeable membrane using a pressure gradient, 

which results in isoosmotic ultrafiltration compared to 
plasma. In two randomized controlled trials (RAPID 

CHF and UNLOAD) which compared diuretic and 

ultrafiltration therapy, higher fluid secretion was present 
in the ultrafiltration group. 22,23 Current knowledge 

regarding the effectiveness and safety of ultrafiltration 
in acute heart failure patients is still inconclusive, where 

studies are published on a small scale and reporting the 

relevant outcome measures is not optimal.24

In this patient, the therapeutic strategy used to 

overcome diuretic resistance is to use high-dose loop 

diuretics. After giving a loading dose which was raised 

regularly, it was followed by maintenance in the form of 

continuous infusion of high-dose loop diuretics as well. 

In addition, the patient was also given an additional 25 

mg of spironolactone per day. 

Conclusion

A 48-year-old man with Ischemic Cardiomyopathy 

was reported with type I Cardiorenal Syndrome, Type 

II Diabetes Mellitus, anemia, hypoalbuminemia, left 

pleural effusion which was resistant to initial diuretic 

therapy. Diuretic resistance was based on persistent 

congestive conditions even though furosemide diuretics 

had been administered with adequate doses. Conditions 

that cause resistance to initial diuretic therapy are 

decreased renal perfusion due to acute heart failure, 

azotemia due to diabetic nephropathy, worsening renal 

function, hypoalbuminemia, and proteinuria. As a 

decongestion effort, the patient was given a bolus of 

high-dose loop diuretics continued with continuous 

infusion. After a high-dose furosemide administration, 

lots of urine were produced. Shortness of breath and 

congestive signs began to decrease then. 
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Abstract 

Introduction – Several studies show that there is a negative correlation between obesity and cognitive 
function. Exercise can reverse the bad effect of obesity through mediation of BDNF. Research about the 
effect of exercise intensity to BNDF levels in hippocampus of mice is ever be done, but research about the 
effect of exercise intensity to BNDF levels in hippocampus of fructose-induced mice is never be done.

Objective – To prove the effect of different exercise intensity to BDNF level in hippocampus of fructose-
induced mice. 

Methods – A total of 32 mice were divided into four groups: Control group which was a CON and treatment 
groups which were low-intensity exercise (LIE), moderate-intensity exercise (MIE), and high-intensity 
exercise (HIE). The duration of treatment was 4 weeks. Swimming to exercise held 3 times a week and 
fructose solution dose was 270 grams for 9 days.

Results – This research revealed that there was significantly difference on body weight before and after 
administration of fructose solution for 9 days (p=0.000). The lowest BDNF levels after treatment was group 
C and the highest of BDNF levels was group MI. There was no significantly difference in BDNF levels 
among groups after treatment (p=0.378), but there was tendency for BDNF levels to increase with exercise 
intensity.

Conclusion – Swimming exercise with low-intensity, moderate-intensity, and high intensity has no effect on 
BDNF level in the hippocampus of fructose-induced mice. 
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Introduction

It is generally known that unhealthy lifestyle can 

cause several bad effects. One of those effects is obesity. 

Obesity is a multifactorial disease which is indicated by 

excessive fat accumulation and body mass index more 

than normal.1 There are more than 1.6 billion people in 

the world suffer from overweight in 2016. Six hundred 

millions of them are obese.1 In long term, obesity can 

cause several diseases and pathological conditions.

The development of obesity is associated with high-

caloric diet and sedentary life styles. Recently, fructose 

consumption has become more frequent than before. 

Fructose can be found in sweetened foods, soft drink, 

and other beverages. Fructose is more lipogenic than 

glucose that high consumption of fructose can lead to 

overweight and obesity.2
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Obesity can increase morbidity and mortality. 

Several studies show that there is a negative correlation 

between obesity and cognitive function.3,4,5 Obesity can 

induce inflammatory response which lead to metabolic 
changes and impaired cognitive functions. Increased 

adipose tissue in obesity can cause insulin and leptin 

resistance, which eventually impair cognitive function. 

Rats that had been treated with high caloric diet showed 

memory deficit.5

Obesity can be treated by diet restriction, physical 

exercise, and, for special cases, pharmacological or 

surgery treatment.6 Physical exercises have benefit in 
reducing body weight, improving mood and cognitive 

function.7 Physical exercise could inhibit memory deficit 
in interferon α-induced cognitive-dysfunction rats. 
This effects of exercise is mediated by Brain-Derived 

Neurotrophic Factor (BNDF) in hippocampus.7

BDNF is one of neurotrophin which has important 

role in development, survival, and plasticity of peripheral 

and central nervous systems.8 BDNF levels increase 

with physical exercise and diet restriction.9,10 Research 

about the effect of exercise intensity to BNDF levels 

in hippocampus of mice is ever be done, but research 

about the effect of exercise intensity to BNDF levels 

in hippocampus of fructose-induced mice is never be 

done.11

This objective of this research is to prove the 

effect of different exercise intensity to BDNF level in 

hippocampus of fructose-induced mice. 

Material and Methods

This research was randomized post-test only control 

group design, which conducted at Animal Model 

Laboratory of the Department of Biochemistry, Faculty 

of Medicine, Universitas Airlangga, Surabaya, Indonesia. 

The study was approved by the Health Research 

Ethics Committee, Faculty of Medicine, Universitas 

Airlangga, Surabaya, Indonesia number 277/EC/KEPK/

FKUA/2019. The present study followed animal welfare 

principles in experimental science published by the 

European Convention for the Protection of Vertebrate 

Animals.

Eight week-old mice, weighing 20-30 grams, were 

acclimatized for 2 week. The sample size was eight rats 

for each group, and the number of study groups was four 

groups. The group consisted of a control group (CON) 

which had given no exercise, low-intensity group (LIE) 

which had given exercise with load 3% of body weight, 

moderate-intensity group (MIE) which had given 

exercise with load 6% of body weight, and high-intensity 

group (HIE) which had given exercise with load 3% of 

body weight.

Mice were doing swimming exercise for 80% of their 

maximum swimming time, 3 times a week, in 28-32oC 

water for 4 weeks. Swimming duration was determined 

by swimming ability test. Mice swam with load in their 

tail and then masured the duration they could swim 

until they drown. Before exercise began, mice had been 

administered by fructose solution via intragastric tube to 

increase fat mass. The dose of fructose solution was 270 

grams for 9 days.12

Mice were terminated after the treatment had 

finished, and then the hippocampus tissue was incised. 
The hippoccampus tissues were minced to small pieces 

and rinsed in ice-cold Phosphate-buffered saline (PBS) 

to eliminate excess blood entirely. Tissue pieces were 

weighed and then homogenized in PBS. To further break 

the cells, the suspension was sonicated with an ultrasonic 

cell disrupter. The homogenates were then centrifuged 

for 5 min at 5000xg to get the supernatant.

ELISA method was used to determine mouse 

BDNF levels in the brain homogenate. All procedures 

and calculations were performed using a commercial kit 

according to the manufacturer’s instructions (Elabscience 

Biotechnology, China). The optical density of each well 

was determined using a microplate reader set to 450 nm. 

BDNF concentrations (pg/mL) were calculated using 

standard curves.

Data were analyzed by Statistic Package for Social 

Science (SPSS) Statistics for Windows, version 16 

(SPSS Inc., Chicago, IL, USA). Test of Normality was 

conducted using Shapiro-Wilk test, whereas, test of 

Homogeneity was conducted test using Levene test. 

Statistical difference was tested by using Independent 

Sample T-Test and One way-ANOVA. All data were 
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presented in mean±SD. All statistical analysis was conducted using level of significance (P<0.05). 

Results

1. Animal characteristics

The initial body weight of animals in this research was, group CON 23.87±3.23 grams, group LIE 26.00±3.11 

grams, group MIE 24.17±3.82 grams, and group HIE 26.43±2.82 grams. The body weight before treatment was not 

significantly different among groups (p=0.360). 
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Fig. 1 The initial body weight of animals in all group 

2. Increasing weight by fructose administration

The mean body weight of the mice before fructose administration was 26.21±3.80 grams, and the mean body 

weight of the mice after fructose administration was 33.25±4.10 grams. There was a 26.86% increase in body weight 

after fructose administration. This research revealed that there was a significant difference in body weight before and 
after administration of fructose solution for 9 days (p=0.000). 
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Fig. 2 The mean body weight of the mice before and after fructose administration 
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3. Hippocampal BDNF levels

The lowest BDNF levels after exercise treatment was group CON and the highest of BDNF levels was group 

MIE. The result of BDNF levels was illustrated in figure 1. 
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Fig. 3 Hippocampal BDNF levels after treatment in all group 

There was no significantly difference in BDNF 
levels among groups after treatment (p=0.378). There 
was tendency for BDNF levels to increase with exercise 

intensity but BDNF levels decrease when exercise 

intensity increase to high. 

Discussion

The absence of difference in body weight before 

treatment was consistent with homogeneity in this 

research so that the initial body weight did not have any 

effect on the results. However, there was significantly 
difference on body weight before and after administration 

of fructose solution. This result proved that fructose 

ingestion via intragastric tube could increase body 

weight of mice significantly. This results had the same 
pattern with the research conducted by Wulansari12.

Fructose metabolism is different than glucose 

metabolism. The rate of fructolysis is not inhibited by its 

products.12 High fructose in diet can serve as a relatively 

unregulated source of acetyl-CoA. Therefore, ingestion 

of high concentration of fructose can increase the rate of 

de novo lipogenesis.2 

Fructose ingestion will make a positive energy 

balance that is energy intake is greater than energy 

expenditure. This excessive energy is stored in the 

form of fat accumulation. In long term, this can cause 

overweight and obesity.6 Fructose does not stimulate 

insulin secretion from pancreatic β-cells. Thus, fructose 
consumption produce less postprandial insulin levels 

than glucose consumption does. On the other hand, 

fructose consumption reduce leptin levels in the 

circulation.2 Leptin has effect of controlling appetite and 

body weight.6 The combination effect of low insulin dan 

leptin can cause increase the likelihood of weight gain.2

Fructose consumption can decrease BDNF level. 

Administration of fructose in mice during gestation 

and weaning period caused the offspring to have lower 

hippocampal BDN levels compared to the control.13 The 

reason of this is because administration of fructose up-

regulate the methylation process of DNA in the BDNF 

promoter region. This can suppress the transcription of 

BDNF gene. Administration of glucose also decrease 

activity of demethylation process which decrease BDNF 

levels further.13
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BDNF is a crucial molecule in controlling body 

weight and a key regulator of energy balance.14 

Mutation of the gene of BDNF and its receptor (TrkB) 

caused obesity, whereas deletion of BDNF gene in 

paraventricular hypothalamus caused hyperphagia, 

thermogenesis disturbance and severe obesity.14 This 

study indicated that high fructose diet could cause body 

weight gain by de novo lipogenesis as well as decreased 

BDNF levels which further caused more weight gain.

Mice which exercised (LIE, MIE, and HIE) had 

higher BDNF levels than control group (CON), though 

it was not significant. The increase of BDNF levels 
caused by exercise is mediated by peripheral and central 

mediators, involving IGF-1, FNDC 5/irisin, cathepsin 

B, and activation of CREB gene.15,16,17 Fibronectin type 

III domain-containing protein 5 (FNDC5) is a myokine 

secreted by myocites during exercise. The secreted form 

of FNDC5 is called irisin.18 Physical exercise increase 

FNDC5 levels in skeletal muscles and hippocampus. This 

will lead to the increasing of BDNF gene expression.17,18

This study showed that BDNF levels in MIE is 

greater than HIE, and BDNF levels in HIE is greater than 

in LIE. This indicated that there was not always a positive 

correlation between exercise intensity and subsequent 

health benefits. Exercise will consume an amount of 
oxygen. This will lead to stress to the body metabolic 

system and result in increasing of oxidative stress. In 

moderate-intensity exercise, this will enforce the body 

defense system to produce more anti-oxidant. However, 

in high-intensity exercise, the anti-oxidant produced by 

the body cannot encounter the oxidative stress. This lead 

to accumulation in oxidative stress.15 This oxidative 

stress reduce BDNF levels in hippocampus.9,15

The increase of BDNF levels in this results had 

difference pattern with the other research. Previous 

researches showed that exercise, treadmill for rats and 

aerobic for human, increased BDNF expression through 

regulation of BDNF gene in hippocampus.11,19 Mice 

which exercised with running wheel had an increase 

in BDNF mRNA levels in the dentate gyrus and this 

increase was maintained several weeks after exercise.15 

There is a dose-dependent relationship between 

duration, exercise intensity and the result of increasing 

BDNF levels in exercise.20 This indicated the existence 

of minimal doses (threshold) for exercise needed to 

increase BDNF levels. We assumed that to get the 

expected result, the right dose of exercise is needed.

In term of exercise duration, long-term exercise 

had greater increase in BDNF levels compared to short-

term exercise. In the study of Griffin et al.21, 3 weeks of 

exercise had not increased BDNF levels yet. However, 

when the exercise continued for 5 weeks, there was an 

increase in BDNF levels.21 Intensity of exercise had a 

role for the effect exercise in increasing BDNF levels. 

Study which used low and high intensity exercise for 

rats showed that high-intensity exercise had significantly 
greater increase in hippocampal BDNF level compared 

to the low-intensity exercise.15

Type of exercise could determine the increase in 

BDNF levels too. Several studies used running exercise 

because running had been proved to increased BDNF 

levels and cognitive function.8,18 Running exercise 

showed lower threshold for BDNF-mediated long term 

potentiation in dentate gyrus.22 In other studies, high-

intensity exercise with interval-method had a greater 

increase in BDNF levels than continue-method.23,24

In addition, the result of BDNF level measurement 

is affected by the time of examination. BDNF levels 

which was measured 60 minutes after exercise showed 

moderate increase. Examination of resting BDNF levels 

in human subject with programmed routine exercise had 

a little increase in BDNF level.25 In this research, the 

examination was done in resting condition so that the 

increase of BDNF levels was a little. 

Conclusion

Based on the results of this study, fructose 

administration can be used to increase deposit of adipose 

tissue and body weight. The good effect of exercise can 

be seen in the increased of BDNF levels. However, 

exercise intensity has no effect on BDNF level in the 

hippocampus of fructose-induced mice. Further research 

needs to explore the certain dose of exercise such as 

longer exercise duration and interval method. 
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Abstract

Background and Purpose: The positive effects of physical activity during pregnancy have been completely 
recognized. However, given the lack of required knowledge and information, most of the pregnant women are inactive, 
and providing an educational program is thus of high significance for pregnant mothers. Given the multifactorial 
nature of physical activity, being affected by personal, interpersonal, environmental, and social factors, Pender’s 
health promotion model has been applied for designing the required intervention. The present study was thus designed 
and conducted to investigate the effect of an educational intervention based on Pender’s health promotion model on 
the physical activity of pregnant women.

Method: The present study is a quasi-experimental one with a control group conducted at four Comprehensive 
Health Service Centers (both urban and suburban) in Sanandaj in 2020. Applying a random-stratified sampling 
method, two centers were dedicated to the control group and two centers were dedicated for the intervention group. 
With a continuous sampling plan, based on the inclusion exclusion criteria, as many as 88 pregnant women referring 
to the health service centers were selected and entered into the present study in two groups of intervention and control 
(each group consists of 44 participants). The control group received the regular care and training and the intervention 
group was provided with an education program based on Pender’s Health Promotion Model in five sixty-to-ninety-
minute sessions with different methods and materials includingbrainstorming, lectures, group discussions, questions 
and answers, showing movies, and providing educational booklets and brochures distributed among women.

The data collection tools include demographic questionnaires and the Pregnancy Physical Activity Questionnair by 
Chasan-Taber et al. For investigating the effect of the intervention, the questionnaires were completed 6 weeks after 
the end of the intervention for both intervention and control groups. The data were analyzed by using SPSS-25 as 
well as Chi-squared test, Fisher’s Exact Test, independent T-test, and paired t-test.

Findings: Before initiating the educational intervention, there was no significant difference between the groups in 
terms of demographic and physical activity scores.But after the educational intervention, there was a statistically 
significant difference in the mean of total physical activity between the intervention and control groups(P<0.001).

Conclusion: The present study confirms the effectiveness of an educational intervention based on Pender’s Health 
Promotion Model on promoting the pregnant women’s physical activity. Given the findings of the present study, 
it is thus recommended to apply Pender’s Health Promotion Model as a framework for designing the educational 
intervention to promote the physical activity among women.
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Introduction

Pregnancy is a life-changing experience that is likely 

to bring about changes in the physical activities of an 

individual; it can make the physical activities a challenge 

for pregnant women [1].In spite of the valid evidence 

existing on the advantages and benefits of physical 
activities for pregnant women, various studies have 

indicated that a large number of pregnant women do not 

participate in regular physical activities; they are willing 

to adopt an inactive sedentary life during pregnancy 
[2]. The existing data indicate that 3-35% of pregnant 

women have energy-taking physical activities following 

the recommendation made by ACOG (American College 

of Obstetricians and Gynecologists)[3]. According to 

one study conducted in America, as many as 31% of 

pregnant women have been reported to conduct minor 

physical activities, 38% conduct moderate physical 

activities, and 32% conduct severe physical activities 
[4]. In Canada, 23% of pregnant women’s population 

participate in sporting activities [5].It has been also 

reported that in the Western China, as many as 92% of 

pregnant women do not follow the guidelines for physical 

activities as provided by ACOG [6].In Poland, 50% of 

pregnant women’s population are involved in some kind 

of sporting activities the most common type of which 

is walking [7].Analyzing the physical activities among 

pregnant women in different parts of Iran indicate their 

inactivity. In Isfahan, for instance, as many as 98.7% of 

pregnant women conduct minor physical activities, and 

1.3% of them conduct moderate physical activities [8]. 

In Ilam, as many as 19.5% of women conduct moderate 

physical activities and 80.5% of them conduct minor 

physical activities [9].In recent years, the researches 

related to sporting activities have remarkably increased, 

and there is a lot of evidence on the positive effects 

of moderate physical activities during pregnancy on 

women who used to be highly inactive [10]. The American 

College of Obstetricians and Gynecologists (ACOG) has 

reported that the healthadvantages of physical activities 

for pregnant women outweigh their possible unfavorable 

results. ACOG has also recommended moderate 

physical activities for 150 minutes a week or moderate 

physical activities for 30 minutes on most weekdays 

for all women lacking midwifery or medical problems 

and complications[11]. There is remarkable evidence 

confirming that conducting physical activity during 
pregnancy is associated with reduced diabetes [12], 

reducedpretermdelivery [13], preserving and improving 

the cardiovascular activities, fitness, physical vigor, 
and reduced back pain and sciatica [14], reduced risk of 

suffering from preeclampsia [15], improved sleep during 

pregnancy [1], reduced depression during pregnancy and 

later [16], reduced urinary problems[17], and improved 

quality of life [18].In addition to the aforementioned 

benefits, various studies have indicated that fetal heart 
rate as well as fetal birth weight are not influenced 
by harmful effects in healthy mothers who conduct 

moderate physical activities [19]; during and after the 

physical activities, the fetal heart rate increases by 10 

to 30 rate in comparison to the basic heart rate [20]. The 

maternal physical activity level is inversely related to the 

fetal weight; in pregnancies associated with moderate 

physical activities, the fetus enjoys a normal weight. 

However, intense physical activities ae associated with 

reduced fetal weight [21].

Domenjoz et al, indicated that physical activities 

during pregnancy especially during the second and 

third trimester would result in reduced caesarean birth; 

it is thus essential that pregnant women increase their 

physical activities during pregnancy [22]. Despite the 

advantages and benefits mentioned earlier, the findings 
of various studies conducted on physical activities in 

our country indicate that the level of physical activities 

conducted by Iranian women are a lot less than the 

recommended level; the most important factor behind 

this is the lack of proper training provided by the health 

service personnel on the benefits and advantages of 
physical activities during pregnancy [23].It is evident that 

health training and education is one of the fundamental 

strategies for promoting physical activities [24].It seems 

that for training pregnant women and achieving an 

effective intervention, it is highly essential to recognize 

the effective factors affecting their health behaviors so 

that their behaviors will change[25]. Thus, it is required 

to conduct programs that are based upon effective 

models and theories; applying model-based training 

courses as well as behavior change theories can identify 

the individual and environmental features affecting the 

behaviors [26]. Numerous studies have been conducted 

on the positive effects of educational models on 
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pregnant women’s physical activities. In most of these 

studies, intrapersonal factors (both physical and mental) 

have been highlighted for promoting the pregnant 

women’s physical activities, but the significance of 
other effective factors including interpersonal (social) 

and environmental factors have been ignored. Designing 

interventions that take the abovementioned factors into 

account have been highly recommended [27]. Since 

physical activity is a multifactorial behavior affected 

by personal, interpersonal, environmental, and social 

factors [28], applying the behavior change theories and 

models analyzing the aforementioned factors can be 

greatly helpful.One of the comprehensive predictive 

model is Pender’s Health Promotion Model. Pender’s 

Model is one of the descriptive models of health 

education that is widely applied for changing unhealthy 

behaviors and promoting the user’s health. Pender is 

attempting to describe and analyze the multidimensional 

nature of personal behaviors by applying a combination 

of both personal and physical environment factors. 

The constructs of Pender’s Health Promotion Model 

include three main categories. The first group includes 
individual characteristics and experiences consisting of 

two constructs i.e. one’s past behaviors and personal 

characteristics. The second category is behavior-specific 
cognitions and affect that include variables such as 

perceptual cognitive factors of the observed benefits, 
observed barriers, observed self-efficacy,and behavior-
related emotions directly affect the health promotion 

behaviors. Moreover, modulatory factors, as interacting 

factors (affecting interpersonal, environmental, and 

behavioral factors) play a pivotal roleon the perceptual 

cognitive process, and they are likely to affect health 

promotion behaviors in an indirect way. This category 

of constructs in Pender’s Health Promotion Model 

indicate the most important and fundamental behavioral 

motivations that account for the main core of the 

interventions. The third category is behavioral outcome 

being the outcome of decision making and commitment 

to action that is the ultimate goal of the health promotion 

model [29]. Given the significance of physical activities 
during pregnancy, the key role of midwives in providing 

pregnancy cares, and the training and recommendation 

that can motivate women for conducting physical 

activities, researchers have been encouraged to 

conduct and analyze further studies in this regard. By 

searching the authentic scientific databases on the 
effect of educational programs and interventions (based 

on Pender’s Health Promotion Model) on pregnant 

women’s physical activity, the researchers did not find 
any studies in this regard. Thus, the present study was 

designed and conducted to investigate the effect of 

Pender’s Health Promotion Model-based education on 

the physical activity among pregnant women.

Methods

The present study is a quasi-experimental one with a 

control group. It was conducted on pregnant women 

referring to urban and suburban health centers affiliated 
with Kurdistan University of Medical Sciences in 2020. 

The a random-stratified sampling method was adopted. 
As many as 8 health centers (4 urban centers and 4 

suburban ones) from the 34 urban and suburban health 

centers of Sanandaj (18 urban centers and 16 suburban 

centers). Then, two urban and suburban centers were 

randomly dedicated to the intervention group, and two 

urban and suburban centers were defined as the control 
group. These centers had an acceptable geographical 

distance; the participants could not be in touch with one 

another. Through adopting a continuous sampling 

method at the selected health centers, as many as 88 

pregnant women were selected based on the inclusion/

exclusion criteria: 44 participants for the intervention 

group and 44 participants for the control group. The 

inclusion criteria for entering into the present study 

include: willingness to participate in the study, being 

able to read and write, being 18-45 years old, the 

gestational age of 16-20 weeks,lacking underlying 

diseases (diabetes, prior high blood pressure, autoimmune 

disease, cardiovascular diseases, and kidney diseases), 

lacking complication in their previous pregnancies 

(abortion, placenta Previa, extra uterine pregnancy, and 

preterm delivery), no history of infertility and Cerclage, 

lack of suffering from any mental diseases in their 

current pregnancy, no history of hospitalization, lacking 

any motor limitations and defects, not attending at any 

delivery-preparation classes, and having regular prenatal 

cares. The exclusion criteria include death oran incurable 

disease of one of the family members, failing to attend 

the training classesfor more than 2 sessions, having 

warning symptoms preventing physical activities such 
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as vaginal bleeding, vertigo, premature contraction, 

reduced fetal movements, amniotic fluid leakage, 
muscular weakness, chest pain, and having complications 

during pregnancy such as abortion threat, gestational 

diabetes, preeclampsia, and abortion.The data collection 

tools of the present study include questionnaires on 

demographic information and fertility characteristics 

and Pregnancy Physical Activity Questionnaire (PPAQ). 

The demographic and midwifery information 

questionnaire include 12 questions (5 questions on the 

personal information such as employment status, 

educational level, husband’s employment status, 

economic status, and age, and 7 questions were related 

to fertility characteristics including gestational age, 

number of pregnancies, number of deliveries, number of 

living children, pre-pregnancy weight or the weight at 

the beginning of the pregnancy, height, and willingness 

and habit to conduct physical activities before pregnancy. 

The Pregnancy Physical Activity Questionnaire includes 

two sections: the first section includes information on 
individual characteristics, and the second section 

includes 32 questions in 4 domains of household/

caregiving activities (16 questions), transportation 

activities (3 questions), occupational activities (5 

questions), and sports/exercise activities (8 questions). 

The intensity of the activity is measured based on 

Metabolic Equivalent of Task (MET) which is a scale 

for estimating the metabolic equivalents in physical 

activities (one MET is equal to 3.5 ml O2 per kg body 

weight). For measuring the total MET of an activity, the 

MET value related to the intensity of an activity is 

multiplied by the minutes spent on the activity during 

one day; based on the MET measured for an activity and 

its mean for the MET of other activities in one day, the 

level of daily physical activity is determined.Conducting 

physical activities with a MET of less than 1.5 is 

considered as inactivity. In addition, conducting physical 

activities with a MET of 1.5-3 is defined as a light 
physical activity. Finally, conducting physical activities 

with a MET of 3-6 and more than 6 are respectively 

considered as moderate and severe physical activities 
[30].The validity of Pregnancy Physical Activity 

Questionnaire (PPAQ) has been confirmed Chasan-
Taberet al,in Massachusetts; the questionnaire validity 

has been reported to be 78%[31]. Moreover, the validity 

of its Persian version has been investigated and confirmed 

in a study conducted by Abbasi et al at Ferdowsi 

University of Mashhad. By conducting an initial study 

on 20 qualified pregnant women, the reliability of the 
questionnaire was determined to be 81% [30].The 

required permit from the Ethics Committee (IR.IUMS.

REC.1398.126) was acquired. Moreover,a permit was 

obtained from the Research Council of Iran University 

of Medical Sciences.The permits for conducting the 

research as well as the introduction letter of the university 

were offered to the health centers of Sanandaj. The 

required coordination was then made with the selected 

health center officials and personnel. After selecting the 
participants, the researchers arranged to hold a session 

with the participants of both intervention and control 

groups on predetermined days to encourage their 

participation in the study (the participants of different 

centers were uninformed about each other). In the 

briefing session, the researcher introduced himself. 
Then, the participants introduced themselves as well. 

The researcher explained the purpose for conducting the 

study, and the participants were ascertained about the 

confidentiality of the information by the researcher. The 
participants willing to participate in the study were 

entered into the study based on inclusion/exclusion 

criteria and completing the written letter of consent. 

Before the intervention, the questionnaires were 

completed on the first visit. The questionnaires were 
completed by research participants in the presence of the 

researcher in case of any ambiguity on the questions. 

The control group received the regular pregnancy cares. 

At the end of the intervention, the educational package 

of the intervention group was also provided for the 

control group. The educational intervention was 

conducted in fivesixty-to-ninety-minutesession for the 
intervention group in four 11-participant groups through 

adopting different approaches and methods including 

speeches, question and answer, group discussion, 

brainstorming. Moreover, the researchers also 

appliedlearning assistant tools, slide, pamphlet, 

educational videos, and the protocol provided by the 

Ministry of Health and Medical Education on stretching 

and resistance workouts during pregnancy, and training 

videos based on a book (Childbirth Preparation) [32].and 

using an educational booklet containing Pender’s Health 

Promotion Model that had been already prepared. The 

training courses were executed by the researcher, a 
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master of psychology, and a midwife who is an expert 

onpregnancy sports. The number and duration of 

educational sessions (as can be seen in table 1) have 

been arranged based on the educational contents, the 

participants’ conditions, and the experts’ views. The 

dates and times of the classes were then coordinated 

with the participants. For ensuring about conducting 

physical activities by pregnant women and reminding 

the educational tips, the researchers called and sent them 

messages (twice a week) in the first two weeks. Then, 
calling and sending messages were conducted once a 

week with the intervention group, so that the physical 

activity plan would be conducted in the best way 

possible. Commitment to action and the progress status 

of pregnant women in doing physical activities were 

evaluated by completing self-report forms (recording 

physical activities on a weekly basis). During the study, 

as many as 6 participants (4 participants from the 

intervention group and 2 from the control group) 

withdrew from the study for different reasons. In the 

intervention group,the participants withdrew for 

different reasons including lacking willingness to 

participate in the study, the illness of a family member, 

and threat to abortion. As for the control group, two 

participants were excluded from the study for having 

gestational diabetes and moving to another city. Then, 6 

weeks after the educational intervention, 40 participants 

of the intervention group, and 42 participants of the 

control group were compared, and the physical activity 

questionnaires were recompleted by them (at 27-31 

gestational weeks). The data were coded and entered 

into SPSS-25, and they were analyzed by using both 

descriptive (frequency and mean) and analytical tests 

(Chi-squared test, independent t-test, paired t-test, and 

Fisher’s exact test). A P<0.05 was considered to be 

significant for the statistical analysis. 

Table 1. The educational content of physical activity sessions based on Pender’s Health Promotion Model

Sessions 
The aims of 

Pender’s Health 
Promotion Model

Session Content

First

Familiarity with 
physical activity in 

pregnancy

Ananalysis of 
previous behaviors

Observed benefits

Highlighting the significance of physical activity in pregnancy and the barriers to physical activities, and stopping safe 
physical activities and sports during pregnancy;

Investigating the success or failure of previous physical activities;

Emphasizing the strong points of pregnant women (if they have succeeded), encouraging them to continue physical 
activities by reminding them that physical activities are a lot easier for them to conduct and they can continue their 

physical activities under the supervision of a physician or a midwife;

Encouraging pregnant women who have no experience of conducting physical activities by emphasizing that their failure 
is not owing to their inability, but it is mainly due to lack of time;

Promoting their awareness and knowledge and highlighting the benefits and advantages of physical activities;
Having a good feeling toward oneself, feeling responsibility toward oneself and the fetus, and having control over one’s 

health are among the benefits of physical activities.

Second Observed barriers

Discussing observed barriers

Requesting the pregnant women to identify the existing barriers and providing strategies for overcoming such barriers;

The pregnant women were ensuring that they could conduct physical activities in smaller scales and they could conduct 
them more easily;

Correcting any kind of misunderstanding about physical activities by providing a better understanding about the benefits 
of physical activities;

Providing the pregnant women with a free education DVD as an incentive and guide to action;

Third

Increased self-
efficacy

Commitment to 
action

Expressing self-efficacy strategies; 1. Conducting physical activities at smaller scales, easier ways, and more practical 
methods; 2. Expressing the experience of successful pregnant women as successful models; 3. Encouraging the learners 

when they fail or succeed in doing physical activities; 4. Reducing and managing stress with relaxation methods, and 
listening to music during physical activities;

Concluding a commitment letter between the researcher and the participants for conducting physical activities and 
providing self-report forms for initiating the physical activities and stabilizing it up to one month with intervention 

Fourth

Interpersonal 
influencer (social 

support)

Situational influencer 
(environment)

The significance of social and family support in continuing physical activity with the presence of the intervention group 
and their family members (their husbands)

Reminding the husbands that they need to encourage their wives for continuing physical activities not only in words but 
also through actions. They can walk with pregnant women and express their support; 

The role of a midwife in providing social support for pregnant women and their participation in physical activity 
programs;

Investigating the environmental barriers and strategies for overcoming such barriers.

Fifth
The practical 

implementation of 
physical activities

Reviewing previous contents and the practical implementation of physical activities.
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Finding

The findings of the present study indicated that the 
two intervention and control group were not significantly 
different in terms of age (intervention: 29.60 ± 5.80 

years, and control: 27.50 ± 4.31 years), gestational age 

(intervention: 17.38 ± 1.53 weeks, and control: 17.48 ± 

1.59 weeks), and body mass index (intervention 25.54 ± 

4.19, and control: 26.33 ± 4.24) (P>0.05). Most of the 

women in both groups experienced a singleton pregnancy 

and had one living child and had not experienced any 

former pregnancies. Most of them had the educational 

level of high school diploma, and they were housewives. 

Their husbands were mostly self-employed and they 

were average in terms of economic conditions. Most 

of the women of the control group had not experienced 

any physical activity before the pregnancy. However, 

in the intervention group, half of the participants had 

experienced physical activities, and the other half had 

not experienced any physical activity. The findings 
indicated that the two groups were not significantly 
different in terms of demographic variables, and they 

were almost homogenous (P>0.05). The demographic 

characteristics of women of both groups are indicated 

in table 2.

The physical activity and its domains were 

compared and analyzed in both groups both before 

the intervention and six weeks after the intervention; 

the results are presented in table 3. According to the 

findings of independent t-test results, before conducting 
the intervention, the intervention and control group were 

not significantly different in terms of physical activities 
and any of its domains (P>0.05). However, comparing 

the scores six weeks after the intervention indicated that 

except for the domains of inactive/sedentary activities 

(P=0.065) and occupational activities (P=0.057), there 
is a significant difference between the intervention and 
control groups in terms of the total score of physical 

activities (P<0.001) and other domains (P<0.001); 

the scores of the intervention group were significantly 
higher than those of the control group. An intra-group 

comparison indicated that in the intervention group, the 

scores of light physical activity (P<0.001), moderate 

physical activity (P<0.001), intense physical activity 

(P<0.001), household activity (P<0.001), sports 

activity (P<0.001), and the total score of physical 

activity increased significantly six weeks after the 
intervention. However, in the control group, the scores 

of light physical activity (P=0.012), household activity 
(P=0.014), and the total score of physical activity 
(P=0.006) reduced significantly six weeks after the 
intervention (in comparison to the scores recorded before 

the intervention), but the difference was not significant 
in other domains (P>0.05). The changes observed six 

weeks after the intervention (in comparison to the pre-

intervention scores) were highly significant in the total 
score of physical activity (P<0.001) and all domains 

(P<0.001) except for sedentary activity (P=0.36) and 
occupational activity (P=0.42); the intervention group’s 
scores were significantly higher than those of the control 
group. The results are presented in table 4. 

Table 2. The comparative demographic characteristics of pregnant women in intervention and control 
groups

Variable Intervention Control Test Results

Age * (year) (mean ± standard deviation) 29.60 ± 5.80 27.50 ± 4.31 p=0.06

Gestational age * (week) ) (mean ± standard deviation) 17.38 ± 1.53 17.48 ± 1.59 p=0.77

BMI * (mean ± standard deviation) 25.54 ± 4.19 26.33 ± 4.24 p=0.40

Number of pregnancies **

number (percentage)

1 28 (70) 29 (60)

P=0.99
2 25 (10) 10 (23.8)

3 2 (5) 3 (7.1)
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Number of deliveries **

number (percentage)

0 28 (70) 29 (69)

P=0.99
1 10 (25) 12 (23.8)

2 2 (5) 3 (7.2)

Number of living children **

number (percentage)

1 10 (83.3) 10 (76.9)

P=0.99
2 2 (16.7) 3 (21.1)

Educational level **

Number (percentage)

Reading and writing 4 (10.0) 4 (9.5)

P=0.86
Junior High school 2 (12.5) 8 (19.0)

High School 20 (50.0) 18 (42.9)

Academic 11 (27.5) 12 (28.6)

Employment status **

Number (percentage)

Employed at home 3 (7.5) 0 (0.0)
 

P=24Employed outside home 5 (12.5) 7 (16.7)

housewife 32 (80.0) 35 (83.3)

Husband’s employment status **

Number (percentage) 

Construction worker 6 (15.0) 7 (16.7)

 

P=0.32
Office clerk 10 (25.0) 5 (1.19)

Self-employed 23 (57.5) 30 (71.4)

Retired 1 (2.5) 0 (0.0)

Economic Status **

Number (percentage)

Good 12 (30.0) 12 (28.6)

P=0.93Average 25 (62.5) 28 (66.7)

Poor 3 (7.5) 2 (4.8)

Having physical activity ¥

Number (percentage)

Yes 20 (50) 11 (26.2)

P=0.07
No 20 (50) 31 (73.8)

*independent t-test, **Fisher’s exact test 

Cont... Table 2. The comparative demographic characteristics of pregnant women in intervention and 
control groups
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Table 3. The comparison of physical activity and its domains in pregnant women before the intervention and 
six weeks after the intervention in intervention and control groups

Time
Physical activity and its domain Group

Pre-intervention Six weeks after the 
intervention Paired 

t-test
Mean Standard 

deviation mean Standard 
deviation

Inactive (sedentary) activity
Intervention 38.4 20.39 38.25 18.18 P=0.81

Control 33.70 19.07 30.83 17.44 P=0.100

Independent t-test P=0.25 P=0.065

Light activity
Intervention 59.20 25.08 100.73 23.84 P<0.001

Control 63.22 26.33 53.87 22.64  P=0.012

Independent t-test P=0.48 P<0.001

Moderate activity
Intervention 13.55 18.55 52.44 27.15  P<0.001

Control 7.37 8.89 6.87 8.49  P=0.73

Independent t-test P=0.056 P<0.001

Intense activity
Intervention 0.12 0.36 1.57 1.09  P<0.001

Control 0.02 0.12 0.01 0.065  P=0.78

Independent t-test P=0.09 P<0.001

Household activity
Intervention 57.84 22.23 89.41 27.95 P<0.001

Control 61.13 27.42 51.46 20.44 P=0.014

Independent t-test P=0.55 P<0.001

Occupational activity
Intervention 64.40 42.72 81.72 39.24  P=0.0.65

Control 31.32 22.10 40.07 28.16 P=0.10

Independent t-test P=0.10 P=0.057

Sporting activity 
Intervention 3.82 4.90 27.45 12.27  P<0.001

Control 2.39 3.61 2.50 3.57  P=0.83

Independent t-test P=0.13 P<0.001

Total score of physical activity
Intervention 116.29 38.71 185.45 42.77 P<0.001

control 109.41 35.75 95.88 33.95  P=0.006

Independent t-test P=0.40 P<0.001
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Table 4. The comparison of post-intervention (six weeks after the intervention) and pre-intervention changes 
in terms of physical activity and its domains in pregnant women of both intervention and control groups

Group
Changes 

(before-six weeks)

Intervention Control Independent t-test

Mean
Standard 
deviation

Mean
Standard 
deviation 

Inactive (sedentary) activity -0.48 12.87 -2.87 11.05  P=0.36

Light activity 41.52 24.67 -9.34 23.16 P<0.001

Moderate activity 38.88 19.95 -0.49 9.32 P<0.001

Intense activity 1.45 0.97 -0.006 0.14 P<0.001

Household activity/caring for children 31.56 28.52 -9.66 24.37 P<0.001

Occupational activity 17.32 15.33 10.20 12.74 P=0.42

Sporting activity 23.62 9.63 0.11 3.45  P<0.001

Total score of physical activity 69.16 36.50 -13.53 30.43 P<0.001

Discussion

In the present study, by applying the constructs of 

Pender’s Health Promotion Model, it was attempted 

to investigate experiences, personal characteristics, 

emotions, and specific cognitions of behavior. The 
physical activity of pregnant women was designed and 

conducted with an accurate holistic program. According 

to the findings of the present study, an educational 
intervention based on Pender’s Health Promotion Model 

had a significant effect on promoting pregnant women’s 
physical activity. Rahimian et al have stated that 

Pender’s model-based educational program promotes 

the physical activities of health volunteers [33].The 

results of the present study on women’s performance 

in conducting sporting activities during pregnancy 

indicated that the total mean score of physical activity 

increased significantly in the intervention group after the 
intervention. However, the total mean score of physical 

activity decreased significantly in the control group after 
the intervention. This can indicate that women have 

come to a correct understanding of conducting physical 

activity during pregnancy; they show more willingness 

for conducting such activities. In a study conducted 

by Shakeri et al on the effect of education on pregnant 

women’s physical activity, it has been indicated that 

after the educational sessions for the intervention group, 

the post-intervention score of intervention group’s 

physical activity was significantly different from that of 
the control group [34]. In a similar study by Rezaeyan 

et al,Training in both theoretical and practical parts 

could have a significant effect on the performance of 
physical activity of pregnant women [35]. This is in line 

with the results of the present study. However, although 

the benefits of physical activity during pregnancy have 
been emphasized in other studies, it has been indicated 

that a significant reduction was observed in the physical 
activities conducted by women during pregnancy; this is 

not in line with the result of the present study. In a study 

conducted by Szmeja et al, it was attempted toimplement 

the required intervention by presenting a DVD (an 

educational video) for correcting the physical activities 

conducted by obese and overweight pregnant women at 

week 36. However, there was no significant difference 
between the groups [36]. Moreover, in another study 
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conducted by Guelinckx et al, the intervention was done 

through providing brochures; the physical activity of 

the intervention groups reduced significantly especially 
at the third trimester [37]. The main reason behind the 

lack of effectiveness of such intervention and the 

contradictory results with the present study can be due to 

different reasons including the method of conducting the 

intervention, different educational material and content, 

and gestational age. Most of the aforementioned studies 

have been conducted at the late months of pregnancy. It 

is evident that at such times, the mothers are dealing with 

numerous limitations arising from the fetal growth and 

weight. However, the present study was conducted at 

week 16-20, and the positive effects of the intervention 

on maternal physical activityare completely evident. 

In the present study, the mean scores of sedentary and 

occupational activity of the intervention group were not 

statistically significant before and after the intervention. 
However, as for other domains and activities including 

light activity, moderate activity, intense activity, 

household activity, and sporting activity, a significant 
statistical difference was observed after Pender’s-Model 

based intervention; this indicates the effectiveness of 

the intervention. In the study conducted by Santos et 

al with the aim of determining the level of physical 

activity in the first trimester, it has been indicated that 
the physical activity level was low. The mean score of 

household activity was higher than the mean scores of 

otherevaluated activities, and the mean score of intense 

activity was low (in comparison to light and moderate 

activity). The results of the aforementioned study are 

in line with those of the present study [38].Based on the 

results of these study, it can be concluded that pregnant 

women are in an urgent need for receiving training and 

education about physical activity.Hoffmann etal have 

conducted a study to investigate the effect of educational 

intervention on the physical activity of pregnant women. 

They have indicated that the moderate and intense 

levels of physical activity and sporting activities of the 

intervention group were significantly higher than those 
of the control group. After the intervention, the scores 

of physical activity reduced in the control group [39].this 

is in line with the result of the present study. Dodd et 

al, investigated the effect of educational intervention 

on the physical activity of overweight women in doing 

household and occupational activities. The results 

of their study indicated that the general increase of 

physical activity in the intervention group is mainly 

achieved through conducting household activities; it 

has a significant effect in reducing overweight pregnant 
women’s inactivity [40]. In the study conducted by 

Mousavi et al, it was attempted to investigate the effect 

of the educational intervention of self-efficacy and 
awareness on pregnant women’s physical activity. By 

adopting self-efficacy techniques, the physical activity 
status of 63% of the intervention group’s pregnant 

women (46 out of 72) was promoted to a moderate level; 

a significant difference was observed between the two 
groups in terms of conducting physical activities [41]. It 

seems that when individuals have a better understanding 

toward their behavioral benefits, it is more likely that 
they adopt healthy behaviors. The study conducted by 

Marquis et al, attempted to investigate the effect of an 

efficient practical sporting intervention on different 
groups of women referring to prenatal centers of western 

Massachusetts. It has been indicated that an educational 

intervention based on the model of change phases 

and cognitive-social theory would result in a better 

performance of pregnant women’s physical activity (in 

comparison to the control group); this is in line with 

the findings of the present study [42]. Moreover, in the 

study conducted by Shafieian et al, it was indicated that 
the educational intervention was highly effective in 

promoting pregnant women’s beliefs and understanding 

about the advantages and reducing the barriers for 

conducting physical activities; the intervention resulted 

in a significant statistical difference in the total mean of 
physical activity [43]. According to the studies conducted 

on Pender’s Health Promotion Model, it has been 

indicated that only individuals can conduct physical 

activities who recognize its benefits as well as the barriers 
preventing them from conducting such activities.

Despite the positive effect of Pender’s Model-based 

intervention, one of the most important limitations of 

the present study was the impossibility of controlling 

the participants in conducting the physical activities; 

self-reports of the participants were trusted. However, 

the researcher attempted to be helpful by reminding 

the participants via telephone and requesting for a 

physical activity booklet. Another important limitation 

of the present study was teaching the physical activities 
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at some selected health centers; the center was not 

appropriate for the training course intended. Thus, it 

was attempted to select convenient centers with proper 

educational equipment. Thus, it is recommended to 

provide pregnant women with educational materials (as 

educational videos) appropriate with Physical activities 

of the trimester. The effects of the virtual education will 

then be evaluated (first, second, and third).Moreover, 
it is recommended to investigate the effect of virtual 

training. In the present study, from among the physical 

activity domains, sedentary activity and occupational 

activity had the lowest mean scores. It is recommended 

to study these items separately in future studies. 

Conclusion

The findings of this study clearly indicated that 
designing and implementing an educational program 

using Pender’s Health Promotion Model had positive 

effects on promoting physical activity. Promoting 

physical activity will be possible mainly through 

encouraging pregnant women to conduct physical 

activity by recognizing and understanding the needs and 

effective factors involved in self-efficacy, social support, 
understanding the benefits and barriers and commitment 
for conducting physical activity. This is required to be 

taken seriously by planners and executors of health 

programs. In order to change the behavior and improve 

the performance of pregnant women, it is recommended 

to provide educational and intervention programs during 

pregnancy based on a similar model.
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Abstract 

The purpose of this research is analyzing the influence of nurse’s interpersonal relationship toward human 
becoming in patient’s ward. This research uses analytical design with cross sectional approach and involves 
40 respondents of all the client that in the ward procedure using simple random sampling technique. 
Research conducted in the ward installation in General Hospital Bangil, starting from may until July 2018.
The independent variable of this researches nurse’s interpersonal relationship while the dependent variable 
is the uncertainty in ward patient. The results showed that nurse’s interpersonal relationships in the favorable 
criteria (42.5%) and becoming in the emergency room patient in the moderate high level (50%). Results of 
regression analysis showed the value of probability (sig.) 0.000 is smaller than the value of alpha (0.05) 
that mean there is significant influence between nurses’ interpersonal relationship toward uncertainty in 
ward patients with the model of regression is, becoming(y) = 76.316-2,231 x interpersonal relationship 
(x). Percentage of the influence of nurses’ interpersonal relationship toward uncertainty is 38,9%. In sum, 
there is significant influence between nurses’ interpersonal relationship toward uncertainty in perioperative 
patient’s family with the model of regression is, becoming(y) = 76.316-2,231 x meaning(x).
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Introduction

Ward care is a difficult experience for almost all 
patients. Bad possibilities in the future often make 

patients show a rather excessive attitude about the 

feelings of uncertainty they experience when undergoing 

treatment1,2. One form of the outcome of the disease and 

its management is a sense of uncertainty (uncertainty in 

illness)3.

Unresolved uncertainties can cause emotional 

stress or anxiety for sick individuals and also family 

members4,5. Perioperative nurses in practice are still too 

focused on the patient’s readiness and have not touched, 

even though the patient is the main defense system in 

the healthy and sick range6. Patients who are unable to 

overcome the uncertainties associated with their illness 

will have adverse effects on the emotional state and the 

patient’s final recovery7. The level of uncertainty in both 

disease and management that is felt by patients can be 

reduced by the way nurses foster good interpersonal 

relationships with patients who care for them8.

Data for human becoming in patients obtained 

by researchers conducted a preliminary study in the 

Inpatient Installation Room of the Regional Hospital. 

Subjects were recruited from the Inpatient Installation 

Room. Samples taken were patients undergoing this 

treatment in the class 3 ward in April 2018. Preliminary 

studies obtained data that 3 people (30%) of the sample 

experienced above-average uncertainty.

Human becoming will be directly related to high 

emotional distress, anxiety and depression. Uncertainty 

in the family that occurs will make the patient’s function 

as the main support in preventing patient anxiety from 

going well. Doubts in perceived illness are influenced 
by several factors namely ambiguity, uncertainty, 

complexity and also inconsistencies4,9. The results 

of interactions with nurses can be very significant in 
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reducing anxiety, tension and frustration so as to support 

the quality of nursing care. The quality of nursing care 

is strongly influenced by the quality of the nurse’s 
relationship with the client10,11.

The purpose of this study was to analyze and model 

the effect of nurses’ interpersonal relationship based on 

uncertainty theory on the human becoming of patients 

in the care ward. Theoretical benefits of increasing 
knowledge and references in nursing, especially 

regarding interpersonal relationship nurse patients on 

wards with a high degree of becalming and become 

a reference source for nurse guidance in improving 

interpersonal relationships. Practical benefits are 
providing input for institutions to determine the effect 

of interpersonal relationships nurses, so that it can be 

used as information in order to address/reduce the level 

of uncertainty in perioperative patients through a good 

personal relationship between nurses and clients. 

Methods

The study was conducted in a nursing ward, which 

began from May to July 2018. This type of research is 

analytic with cross sectional approach which is a study 

to study the dynamics of correlation between risk factors 

of effects by means of approach, observation or data 

collection at one time meaning, each research subject is 

only observed once and measurements are made on the 

character status or subject variables at the time of the 

examination12. This study discusses the influence of the 
independent variable that is interpersonal relationship 

nurses with the dependent variable that is uncertainty in 

patients in the care ward. The population in this study 

were all patients who were treated in the class 3 care 

ward and were in the care ward. The average number 

of patients at IBS 3 months during 2017 was 212 This 

research was taken by using “simple random sampling” 

with a sample of 40 respondents.

Retrieval of data about human becoming using 

the Rosemarie Rizzo Parce in Illness Scale-Family 

Member) questionnaire form adopted from the PPUS-

FM (Parents Perception of Uncertainty in Illness Scale-

Family Form) questionnaire obtained from the theory 

of uncertainty in illness4,5,6. Meanwhile, to measure the 

level of interpersonal relationship nurses used a theory-

based questionnaire from the theory of uncertainty 

totaling 20 items divided into 4 phases according to the 

stages in Hildegard Peplau’s interpersonal relationship 

theory14,15.

The way to collect data is by using a questionnaire 

distributed to respondents. Before filling out the 
questionnaire, respondents were given an explanation 

of how to fill out the questionnaire, the distribution was 
carried out simultaneously and after being filled out the 
questionnaire was withdrawn by the researcher then 

analyzed the data. 

Results and Discussion 

Table 1. Frequency distribution of respondents 
by age.

No Age (Year) Frequency Percentage (%)

1 19-25 5 12

2 25-30 6 14

3 31-35 2 5

4 36-40 7 17

5 41-50 10 24

6 50-70 12 28

Total 40 100

Source: Primary Data 2018 

Shows that almost half of respondents aged more 

than 50 years were 12 respondents (28%). 

Table 2. Frequency distribution of respondents by 
education.

No Education Frequency
Percentage 

(%)

1 Elementary School 11 26

2 Junior High School 8 19

3 Senior High School 17 41

4 Bachelor 6 14

Total 40 100

Source: Primary Data 2018 
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Table 2 shows that almost half of the respondents’ education level were high school, namely 17 respondents 
(41%). 

Table 3. Distribution of respondent frequencies based on length of family members hospitalized.

No Frequency Length of Stay Hospital (day) Percentage (%)

1 1-3 11 26

2 4-6 8 19

3 ≥7 17 41

Total 40 100

Source: Primary Data 2018 

Table 3 shows that the majority of respondents’ family members were hospitalized for 1-3 days ie 28 respondents 

(67%). 

Table 4. Frequency distribution of respondents based on nurses-personal relationship categories.

No Interpersonal Relationship Nurse Frequency Percentage (%)

1 Good 22 52.4

2 Not Good 18 47.6

Total 40 100

Source: Primary Data 2018 

Table 4 obtained the data of the majority of respondents numbered 22 respondents (52.4%) gave a score 

exceeding the predetermined cut of points (≥11.76) which means included in the criteria of good nurses interpersonal 
relationships. Interpersonal relationship nurses in accordance with the theory of uncertainly has four phases that can 

describe which parts identify nurse interpersonal relationships that are good or not good. 

Table 5. Human becoming average of each factor and average of each item.

No Factor Average Factor
Average of Each 

Factor
SD

Average per 
Item

1 Meaning 10 28.3 7.66 2.83

2 Rhytmicity 7 22 5.24 3.15

3 Trancendence 4 11.9 7.48 2.98

4 Conrtacenence 3 8.24 0.57 2.75

Source: Primary Data 2018 
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The average factor shows that ambiguity contributed 

the greatest number to form uncertainty, 28.3. But 

complexity (complexity) is a factor that has the highest 

uncertainty of the average of each item is 3.15.

Test data normality, Kolmogorov Smirnov’s output 

table shows that the significance value (p) is 0.2 and 
greater than 0.05 (alpha) so that means that the data are 

normally distributed. Autocorrelation test, Run Test 

gives the results obtained, the significance value (p) of 
0.876 and more than 0.05 (alpha). This proves that there 

is no autocorrelation problem. Heteroscedasticity test 

can be seen in scatterplot which shows that the variance 

of homoscedasticity error spreads randomly and does 

not form a certain pattern so that it can be concluded 

that there is no heteroscedasticity problem. Testing the 

whole model using the ANOVA test gives the result 

that the p value (significance) of statistical F is 0.000 
which means less than 0.05 (alpha) which means that 

the model formed is able to explain overall empirical 

data. Partial testing of simple linear regression analysis 

test shows that the number of unstandardized coefficient 
is -2.231 with a significant number or probability 
value (0.000) is much smaller than 0.05, compared 

to the significance value <0.05 which means nurses 
interpersonal relationship has a significant influence 
on family uncertainty in perioperative patients at alpha 

5% in a negative direction with the overall percentage 

of nurses interpersonal relationship influence on family 
uncertainty in perioperative patients can be seen from the 

R square value in the summary model is 0.389 (38.9%). 

Regression models that are formed are: Uncertainty (Y) 

= 96.316-2.231 x Interpersonal relationship (X).

Interpersonal relationship nurse’s data obtained 

from family members in perioperative patients is known 

that the majority of patients totaling 22 respondents 

(52.4%) gave a score exceeding the predetermined 

cut of points (≥11.76) included in the criteria of good 
interpersonal relationship nurses. The conclusion that 

can be drawn is that most patients on the ward assume 

nurses’ interpersonal relationships in accordance with 

the theory put forward by uncertainly already going well. 

Meanwhile a number of 20 respondents gave a score of 

less than 11.76 so that it was included in the criteria for 

nurses to consider interpersonal relationships as not good. 

The number of respondents who still consider nurses 

interpersonal relationships are not good (47.6%) shows 

that nurses need to evaluate their performance so that 

they can improve their interpersonal relationships with 

patients. Factors that influence interpersonal relationships 
between nurses and patients are the lack of effective 

communication, empathy, emotional awareness, and 

nurses’ attitudes15. The resolution phase and orientation 

phase get the lowest rating by respondents from the four 

phases proposed by Hildegard Peplau. This is related 

to the function of nurses in starting a role as a partner 

(stranger) and ending the role as an adult person is still 

below the average of other functions. In the orientation 

phase the data collection process occurs, and the process 

of fostering a trusting relationship between the nurse and 

client. The first phase of care identifies itself with the 
name and professional status and states the goals, nature, 

and time available to patients10,11.

The patient resolution phase gradually frees itself 

from dependence with professional staff. This means 

that the client is given the opportunity to meet his own 

needs based on the ability he has. In this stage, the 

round-trip planning is prepared. The main task in the 

resolution phase is to free the patient to move in life. 

Both nurses and patients must, of course, participate in 

the release process. Moving from the hospital situation 

to participation in society requires the termination of 

the nurse-patient relationship and the strengthening of 

personality for new interdependent social relations14.

Samples taken from treated patients perceive the 

results of uncertainty interpreted through a Questionnaire 

adopted from the Mishel Uncertainty in Illness Scale-

Family Member Form obtained figures from the range 
47-88 (Mean = 70.45, SD = 11,643). The range and 
standard deviations obtained from respondents indicate 

the wide variability of the level of uncertainty studied. 

Descriptive analysis provides data that the average 

uncertainty score of family members of perioperative 

patients is 70.45 with a standard deviation of 11,643. 

Meanwhile the lowest uncertainty score obtained by 

respondents is 47 and the highest value is 88 with the 

middle value is 70 with a score of 62 is the highest 

score obtained by respondents. Respondents based on 

measurements using MUIS-FM were half in the category 



3660    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

of moderate uncertainty, amounting to 21 people 

(50%) and followed by severe uncertainty of 20 people 

(47.6%). This illustrates the high level of uncertainty 

experienced by family members of perioperative patients 

in the Central Surgery Installation Room of the Jombang 

District General Hospital, which is at a moderate level. 

Ambiguity (ambiguity) is the part that contributes the 

highest uncertainty rate based on the average of each 

factor which is at 28.3. This is consistent with the theory 

which says that ambiguity is often cited as a key factor 

that contributes to the development of uncertainty5.

Complexity gives the highest average number 

(3.15) when viewed from the average of each item, 

which means that the respondent experiences a higher 

complexity problem than the four subscales found 

in uncertainty. Complexity is the complexity of the 

operation, procedures and maintenance of operations 

for him. Family members experience uncertainty when 

there is adequate explanation or lack of understanding. 

This is related to the high number of ambiguities above. 

A stressor that often arises from uncertainty is about 

developing relationships with health services. Lack 

of clarity may also exist when family members do not 

receive adequate explanations or if the explanations 

provided are delivered in complex and complicated 

sentences4,5. The family still feels the perioperative 

procedure experienced by the client is very complicated 

so the family cannot understand what actions are 

performed by the doctor or nurse in the surgical procedure 

carried out. The average value of respondents (Mean = 
70.45) is still below the mean value of MUIS-FM (Mean 

= 72) of 24 MUIS-FM items, but based on normative 
data according to Mishel & Epstein (1990) the perceived 

uncertainty score by respondents are at a fairly high level 

(Moderately high level) which in this study is interpreted 

with moderate uncertainty. Mishel & Epstein (1990) 

conducted a study of 42 parents of newborns who were 

critically ill to obtain an average uncertainty score of 

76.3 with a standard deviation of 20.4 as measured by 31 

items that Parent Perception Uncertain Scale (PPUS)4,5. 

Age grouping of respondents did not have a significant 
effect on high uncertainty values. Mitchell (2003) 

indeed argues that with increasing age family members 

have a significant influence in reducing anxiety related 
to uncertainty13,16,17. Respondents are almost half of the 

total 12 people (28%) are aged 50-70 years and followed 

by a small proportion of respondents 10 people (24%) 

but this does not indicate a low level of uncertainty so 

this does not affect the value uncertainty itself5. 

Conclusion

In sum, there is significant influence between 
nurses’ interpersonal relationship toward uncertainty 

in perioperative patient’s family with the model 

of regression is, uncertainty(y) = 96.316-2,231 x 
interpersonal relationship(x). 
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Abstract

Objective: This study was conducted to determine the relationship between severity of clinical symptoms 
and severity of radiographic findings in patients with knee osteoarthritis.

Methods: In this cross-sectional analysis, 84 patients with knee osteoarthritis were studied. Clinical signs, 
including pain, joint effusion, morning stiffness, and limb deformity, were compared with the Kellgren and 
Lawrence radiographic classification reviewed by each patient.The relationship between K/L garde and 
BMI, age, duration of disease and gender was also investigated.

Results: This study conducted on 84 patients with knee osteoarthritis found a significant direct relationship 
betweenquantitative pain, VAS, and K/Lscore,as well asqualitative pain and K/L score(P=0.000).Moreover, 
there was a significant relationship between morning stiffness duration and gender (P=0.012). A direct 
relationship was also reported between disease duration and K/L score of patients (P=0.000) and Pearson 
coefficient was positive.

Conclusion: this study proved that with increasing VAS and patients’ pain, patients are in a higher 
classification of K/L score.

Keywords: Knee osteoarthritis, Clinical signs, Radiographic findings, Morning stiffness

Introduction

Osteoarthritis is one of the most important and 

common musculoskeletal diseases with a per capita cost 
of $ 5,700 per person annually in the United States1 and 

surgeries performed on this patients account for half of 

these costs.2Significant risk factors ofthis disease include 
obesity, localized trauma, and certain occupations. In 
addition, there is disagreement about the role of smoking 
and nutrition.3The prevalence of knee osteoarthritis in 
the general population is 3.8% and it is the 11th most 
serious disease in the world in terms of disease burden, 

which shows a significant increase compared to previous 

years.4The most important diagnostic methods for 

knee osteoarthritis include clinical and radiographic 
examinations, and its prevalence on radiography in 

people over 40 years of age is 34.2%, which in one 
third of cases is consistent withclinical diagnosis of the 

disease.5

On the other hand, osteoarthritis (OA), formerly 
known as degenerative joint disease, is the most 
common joint disorder in the world.In Western 
countries, osteoarthritis is one of the most common 

causes of complaints of pain, disability and loss of 

ability in adults.Radiographic evidence of osteoarthritis 
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begins in many people over the age of 65, and about 

80% of people over the age of75 have this evidence.5-

6In people over 60, the prevalence of symptomatic 
osteoarthritis in theknee is 10% in men and 13% in 
women. Inflammatory cytokines, chemokines, and other 
inflammatory mediators can also be measured in the joint 
fluid of a person with OA.7Although the main feature 

of this disease is destruction of cartilage, in addition to 

articular cartilage, the bone below the joint and the joint 

membrane are also affected.8

The most important method for OA diagnostic 

classification is Kellgren-Lawrence (K/L) 
method.9Kellgren tested the reliability of rheumatoid 

radiographic changes in the hand. After his studies, 
due to differences in the results of different studies, a 

criterion for classifying OA was proposed in 1957.
This classification was used for 8 joints, which include: 
DIP, MCP.1st CMC, wrist, cervical vertebrae, lumbar 
vertebrae, pelvis and knee.Among them, radiographic 
connection in the knee joint was the most coordinated 
through their studies.10This method has been used 

for 4 decades and is classified from 0 to 4 OA.This 
classification is based on the presence of osteophytes, 
narrowing of the joint space, sclerosis, cysts and 

deformities.9Accordingly, this study tends to investigate 

the relationship between severity of clinical symptoms 

and severity of radiographic findings in patients with 
knee osteoarthritis referred to Bu Ali Hospital in 2017 
and 2018.

Materials and Methods

This is a cross-sectional-analytical study. The studied 
population include patients with knee osteoarthritis 
referred to Bu Ali Hospital in 2017 and 2018.The data 
was collected by a questionnaire from patients with knee 
osteoarthritis who referred to Bu Ali Hospital during 2017 
and 2018.This information was collected through direct 
interviews with patients, physical activityquestionnaire, 

as well as information related to graph by examining the 

latest graphs available to patients.Then the information 
related to the graphs was calculated according to K/L 
classification. Patient pain was assessed with VAS and 
this scale was used visually for illiterate patients. 

Results 

Demographic Variables

A total of 95 patients were included in the study, of 

which 11 patients were excluded due to neuromuscular 
disease at the same time, and finally 84 patients with 
knee osteoarthritis referred to Bu Ali Hospital during 
2017 and 2018 were examined.The mean age of male 
patients with knee osteoarthritis was 70.19 and the mean 
age of female patients was 68.75.This difference was not 
significant (P = 0.623). The mean BMI of males with 
knee osteoarthritis is 26.9 and that of females is 27.8, and 
this difference is not significant (P = 0.393).The mean 
duration of morning stiffness in male patients is 13.5 
min and in female patients is 21.1 min. This difference 
is significant (P = 0.012).In total, 84 patients (14.3%) 
did not have daily activity, 64.3% (n = 54) had low 
activity, 15.5% (n = 13) had moderate activity and 6% 
(n = 5) had severe activity.Of 84 patients, 31% (n = 26) 
had knee limb deformity and 69% (n = 58) did not have 
deformity; 61.9% of patients (n = 52) had effusion in the 
knee joint and 38.1% (n = 32) did not have effusion in 
the knee joint; 69% of the patients (n = 58) had difficulty 
indaily activity and 31% (n = 26) did not have difficulty 
indaily activity.

K/L score of19% of the patients was 0, 17.9% 
scored1, 28.6% scored2, 20.2% scored3 and finally 
14.3% of the patients scored4.There was a significant 
relationship between K/Lscore and VAS score(P=0.000).
No significant relationship was reported between K/L 
scoreand BMI of patients (P=0.876).

There was a significant relationship between K/
Lscore and qualitative pain assessment (P=0.000). This 
difference is significant by gender (P=0.000 for male 
patients and P=0.003 for female patients).

The difference between K/L score and joint effusion 
was not significant (P=0.391). This difference was not 
significant by gender in male patients (P=0.438) and in 
female patients (P=0.53) (Table 1). 
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Table 1: Spearman between K/L and joint effusion and gender

KL effusion

Spearman’s rho

KL

r 1.000 -.095

Sig. (2-tailed) . .391

N 84 84

Effusion

r -.095 1.000

Sig. (2-tailed) .391 .

N 84 84

Gender KL effusion

male

KL

r 1 -.179

Sig. (2-tailed) .438

N 21 21

Effusion

r -.179 1

Sig. (2-tailed) .438

N 21 21

female

KL

r 1 -.081

Sig. (2-tailed) .530

N 63 63

Effusion

r -.081 1

Sig. (2-tailed) .530

N 63 63

No significant relationship was reported between K/L score and morning stiffness duration (P=0.453); based on 
gender, this relationship is not significant for male patients (P=0.681) and female patients (P=0.165) (Table 2).

Table 2: Spearman of K/L and morning stiffnessby gender

KL morning stiffness

Spearman’s rho

KL
r 1.000 .083

Sig. (2-tailed) . .453
N 84 84

morning stiffness
r .083 1.000

Sig. (2-tailed) .453 .
N 84 84

Gender KL morning stiffness

Male

KL
r 1.000 -.095

Sig. (2-tailed) . .681
N 21 21

morning stiffness
r -.095 1.000

Sig. (2-tailed) .681 .
N 21 21

Female

KL
r 1.000 .177

Sig. (2-tailed) . .165
N 63 63

morning stiffness
r .177 1.000

Sig. (2-tailed) .165 .
N 63 63
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There was a significant difference between K/L 
score and VAS score by gender (P=0.034 for male 
patients and P=0.000 for female patients).

No significant relationship was found between 
K/L score and difficulty in daily activity (P=0.491). By 

gender, this relationship was not significant for male 
patients (P=0.433) and for female patients (P=0.791) 
(Table 3).

Table 3: Spearman test between K/L and difficulty in daily activity, daily activity of men and women

KL difficulty to daily activity

Spearman’s rho

KL

r 1.000 .076

Sig. (2-tailed) . .491

N 84 84

difficulty to daily activity

r .076 1.000

Sig. (2-tailed) .491 .

N 84 84

KL difficulty to daily activity

Spearman’s rho
(gender = Male)

KL

r 1.000 .181

Sig. (2-tailed) . .433

N 21 21

difficulty to daily activity

r .181 1.000

Sig. (2-tailed) .433 .

N 21 21

KL difficulty to daily activity

Spearman’s rho
(gender = Female)

KL

r 1.000 .034

Sig. (2-tailed) . .791

N 63 63

difficulty to daily activity

r .034 1.000

Sig. (2-tailed) .791 .

N 63 63

No significant relationship was found between K/L score and deformity in the studied patients (P=0.137); by 
gender, this relationship was not significant for female patients (P=0.131) and for male patients (P=0.715) (Table 4).
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Table 4: Spearman test between KL and limb deformity,men and women

Correlations

KL limb deformity

Spearman’s rho

KL

r 1.000 -.164

Sig. (2-tailed) . .137

N 84 84

limb deformity

r -.164 1.000

Sig. (2-tailed) .137 .

N 84 84

KL limb deformity

Spearman’s rho
(gender = Female)

KL

r 1 -.193

Sig. (2-tailed) .131

N 63 63

limb deformity

r -.193 1

Sig. (2-tailed) .131

N 63 63

KL limb deformity

Spearman’s rho
(gender = Male) KL r 1 -.085

Sig. (2-tailed) .715

N 21 21

limb deformity

r -.085 1

Sig. (2-tailed) .715

N 21 21

The mean of duration of knee osteoarthritis in 
patients was 6.49 (male 6.38 and female 6.52) years. 
According to ANOVA (P = 0.926), this difference is not 
significant.This meanby each K/L score is 1.44 years 
for 0, 4.07 years for 1, 6.92 years for 2, 10.06 years 
for 3, and 10.33 years for 4.According to ANOVA, a 

significant direct relationship was reported between K/L 
score and duration of the disease (P=0.000) and Pearson 
coefficient was positive.

According to Table 5, no significant relationship 
was found between age of participants and K/L score 
(P=0.077).
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Table 5: Spearman test between age and K/L score

Correlations

Age K/L

Spearman’s rho

Age

r 1.000 .194

Sig. (2-tailed) . .077

N 84 84

K/L

r .194 1.000

Sig. (2-tailed) .077 .

N 84 84

Discussion 

Currently, studies estimate that there are 

approximately 14 million patients with osteoarthritis 

in the United States.11One of the treatments for this 

disease in the last stage is complete replacement of the 

knee joint, which does not have a strong incidence due 

to its high cost.The main diagnosis of osteoarthritis is 

made by graph.That is why Kellgren and Lawrence 

developed a standard in 1957 to classify osteoarthritis 

for joints.Through this classification, radiographic 
findings in osteoarthritis were classified into 5 groups.
This classification in the knee joint is more reliable 
than all other joints and in fact K/L classification is the 
most common diagnostic method of OA in the whole 

world.10The importance of rapid and cost-effective 

diagnosis of osteoarthritis, as well as the importance of 

its classification to prevent its progression, prompted 
us to conduct the present study to find a relationship 
between clinical signs and radiographic evidence.In this 

study, which was performed on 84 patients with knee 

osteoarthritis, there was a significant direct relationship 
between quantitative pain, i.e. VAS, and K/L score, 

as well as qualitative pain and K/L score(P=0.000).
Moreover, there was a significant relationship between 
morning stiffness duration and gender (P=0.0120). A 
significant direct relationship was reported between 
duration of disease and K/L score of patients (P=0.000) 
and Pearson coefficient was positive.

A study by Thomas Link et al. on the difference 

between MRI findings and clinical signs of osteoarthritis 
showed that 13 out of 16 knees examined with KL score 4 

showed bone marrow edema and thickened cartilaginous 

lesions, while MRI findings and clinical signs of patients 
were not significant (P>0.05).19The present study proved 

the relationship between pain and K/L score. A study 

by Cubukcu et al. showed that there was a significant 
positive relationship between KL classification and 
duration of disease.14 This study proved the relationship 

between disease duration and K/L grading. A study 

by Bagherifardet al. showed a significant relationship 
between dysfunction and radiographic findings in 
males, but this relationship was not significant in female 
patients.12In the present study, this relationship was 

found in both genders. An analytical study by Guermazi 

et al. found that higher severity of clinical symptoms was 

associated with higher severity of radiographic findings 
(based on K-L).13This is consistent with our study. A 

comparative study by Sowers et al. showed that severity 

of clinical symptoms isassociated with radiographic 

findings based on K-L between 30 to 40 percent.15Our 

study proved this relationship. A cross-sectional study 

by Muraki et al. found that high severity of K-L-based 

radiographic findings was present in 47% of cases, and 
that this relationship, especially in men, was associated 

with higher severity of clinical symptoms.16Our study 

reported this relationship. Felson et al observed that 

severity of clinical symptoms was associated with 
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severity of radiographic findings based on K-L score 
between 63 to 68 percent.18This is consistent with 

our study. Through a review, Bedson et al. found that 

higher severity of clinical symptoms, particularly pain, 

in patients with knee osteoarthritis was associated 

with higher severity of radiographic findings.17This is 

consistent with the present study.

Conclusion

Generally, this study found a significant relationship 
between pain and K/L score, so that the higher the pain, 

the higher the K/L score. In the studied women, morning 

stiffness duration was significantly higher in men; 
moreover, the longer the duration of disease, the higher 

the K/L score. 
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Abstract

Background: Morphometric analysis of teeth on radiographs for age estimation are considered to be simple, 
reliable and non-invasive. The aim of this study was to analyse the efficacy of tooth coronal index (TCI) to 
estimate age in Indian population and to assess the influence of diet and masticatory habit on TCI. The study 
comprised of 160 subjects in the age range of 21-71 years, categorized into groups based on chronological 
age, gender, diet and masticatory habit. Coronal Height (CH) and Coronal Pulp Cavity Height (CPCH) of 
permanent mandibular first molars was measured on digital panoramic radiographs using Planmeca Romexis 
software measurement tools. TCI was calculated using the formula: TCI= (CPCH ×100)/CH. Statistical 
analysis was performed, ANOVA and Pearson correlation was applied along with regression analysis to 
obtain an estimated age using TCI. 

Results: A negative correlation was obtained between the chronological age and TCI. Three-way ANOVA 
exhibited a significant difference in TCI within the age groups and dietary groups (p value = <0.05). There 
was no significant difference within the sexes, sides and masticatory groups. The most precise estimated age 
using the regression formula was in individuals between 31 – 40 years with an error of +/- 5 years in 55% 
of females, 65% of males. 

Conclusions: This study suggests that although TCI is a good predictor of age, it is most suitable to determine 
age of individuals between 31-40 years with the least error in estimation. This study also throws a light on 
the influence of diet on TCI. 

Key-words: Morphometric analysis, digital panoramic radiograph, coronal height, coronal pulp cavity 
height, tooth coronal index 
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Background

In spite of the advancement in science, medicine and 

technology natural calamities, crimes and unfortunate 

events such as plane crash, road traffic accidents 

etc. persists even today. Identification of a person 
is vital among the living and the dead. Age among 

other demographic data is an essential parameter in 

precisely identifying an individual. Teeth are important 

biomarkers for age estimation as they undergo age 

related physiological changes throughout life and are 

least likely to be affected by taphonomic process.1,2 

Morphometric analysis of teeth on radiographs for age 

estimation are considered to be simple, reliable and non-

invasive than most other methods. 

Digital panoramic radiographs and their 

computerized storage are available in today’s modern 

era. These procedures exploit image analysis to obtain 

DOI Number: 10.37506/ijfmt.v15i3.15868



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3671

non-invasive metric measurements of both pulp 

chambers and teeth. Forensic Odontologists may now 

utilize these techniques that are relatively precise and 

accurate to measure the dimensions of the tooth and 

supporting structures. Also, computer assisted image 

analysis reduces the bias inherent in observer subjectivity 

and improves the reliability and the statistical analysis of 

data.3 

Analysis of the pulp space offers new prospects 

in dental age identification. A frequently used method 
found to be effective is the evaluation of secondary 

dentine apposition. This apposition is an incessant, age 

associated process, which alters the dimensions of the 

pulp chamber and is only altered under pathological 

conditions (e.g. caries). Various methods have been 

developed to study the size of the pulp chamber, 

including tooth cross sections and radiographs.4 

The secondary dentine deposition is indirectly 

measured by measuring the reduction of the pulp 

chamber. It is reported that secondary dentine deposition 

is not homogeneously spread all over the pulp cavity. 

In molars, as the age advances secondary dentine 

deposition occurs preferentially on the roof and floor 
of the pulp chamber reducing the height rather than 

width of the pulp chamber.5 Studies in the past have 

shown a significant correlation between Tooth Coronal 
Index (TCI) of the coronal pulp cavity and advancing 

chronological age. 

Owing to the limitations in the studies conducted 

earlier, the present study was designed to analyse the 

efficacy of TCI of permanent mandibular first molars 
to estimate age on digital panoramic radiographs with 

inclusion of influence of diet and masticatory habit.

Materials and Methods

Subjects and Methods: 

The study group comprised of 160 subjects, 80 males 

and 80 females aged between 21 - 71 years visiting the 

Department of Oral Medicine and Radiology, JSS Dental 

College and Hospital, Jagadguru Sri Shivarathreeshwara 

University, Mysuru as outpatients for whom panoramic 

radiography was advised for assessment/treatment of 

any orodento-facial conditions were selected by simple 

random sampling technique. 

The study sample was divided in to four groups on 

the basis of chronological age and each group comprised 

of 20 males and 20 females: group I: 21 - 30 years, group 

II: 31 – 40 years, group III: 41 – 50 years and group IV: 

above 50 years. 

Inclusion criteria

· Individuals indicated for panoramic radiography 

for whom panoramic radiography has been advised for 

assessment/treatment of any orodento-facial conditions 

was selected.

· Individuals with bilateral permanent mandibular 

first molars, having integrated dentition and good 
occlusion. 

Exclusion criteria

· Individuals with history/evidence of local/

systemic disease such as Diabetes Mellitus type I/

anomalies/trauma could affect the permanent mandibular 

first molars and their occluding maxillary teeth.

· Individuals with missing permanent maxillary 

second premolars, first molars and second molars which 
occlude with the permanent mandibular first molars.

· Individuals with bruxism and other para-

functional habits as well as deleterious chewing habits.

· Pregnant individuals. 

Ethical clearance was obtained from the JSS Dental 

College & Hospital Institutional Ethical Committee prior 

conducting the study. Based on the eligibility criteria 

subjects were selected. A relevant history of selected 

participants was obtained followed by a thorough 

clinical examination. The general data, history and 

clinical findings was recorded in individual proformas 
designed especially for the study. 

The selected individuals were then subjected to 

digital panoramic radiography (Planmeca ProMax 

SCARA 3) by selecting the predefined kVp and mA 
based on the built and age option parameters adapting 

requisite radiation protection measures. Ideal digital 

panoramic images of optimum diagnostic quality were 
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included in the study. Radiographic evidence of any 

bony developmental anomalies/restorations and/or 

pathologies in or associated with permanent mandibular 

first molars and their occluding maxillary teeth were 
excluded. 

Measurements:

Both the permanent mandibular first molars (tooth 
number 36 and 46 according to FDI tooth numbering 

system) were measured separately to calculate their 

respective TCIs. The TCI was calibrated with the 

computer software (Planmeca Romexis Viewer) for 

accuracy and precision (Figure 1). One of the features of 

the software is that it allows linear as well as curvilinear 

measurements between any two points or multiple 

points. A straight line traced between the cemento-

enamel junctions (CEJ) is the division between the 

anatomical crown and root. The crown height (CH) 

was measured vertically from the cervical line to the 

tip of the highest cusp according to Moss et al.6 and 

the coronal pulp cavity height (CPCH) was measured 

vertically from the cervical line to the tip of the highest 

pulp horn according to Ikeda et al. (Figure 2).7 The 

measurements were displayed in millimetres along with 

the image. The measurements made were stored along 

with the captured image for further identification and 
reference. Reliability of measurements was assessed by 

re-measuring the above parameters after 15 days by the 

same observer.

These measurements provided the TCI for each 

tooth which was calculated using the formula: TCI = 
CPCH X 100/CH. 

Statistical Analysis

Data was entered in a Microsoft EXCEL 

spreadsheet. Statistical analysis was done using the 

SPSS (Software Package for Social Sciences) Version 

22.0 statistical analysis software. Pearson correlation 

coefficient was done between the chronologic age and 
TCI of 36, 46 and mean of 36+46. Three-way ANOVA 

was done to assess the difference in TCI among different 

age groups, gender and diet/masticatory habit. TCI and 

chronological age were subjected to regression analysis 

for males, females and combined sample separately. The 

equations derived through regression analysis were used 

for age estimation. Paired t test was applied to check 

for statistical difference between chronological age and 

estimated age where, p value <0.05 was considered to be 

statistically significant. 

Results

Descriptive analysis of the study subjects according 

to their age group and gender along with their mean 

chronological age was done. The study sample 

comprised of 160 subjects, 80 females and 80 males who 

were within the age range of 21 – 71 years. The mean 

chronological age irrespective of the age group was 

41.69 years in females, 40.73 years in males and 41.21 

years in the combined sample. According to diet, 106 

subjects consumed mixed diet and 54 subjects consumed 

vegetarian diet. The distribution of mean chronological 

age according to their diet, age group and gender is 

summarized in Table 1. According to masticatory 

habit, 115 subjects claimed to be bilateral chewers 

and 45 subjects claimed to be unilateral chewers. The 

distribution of mean chronological age according to their 

masticatory habit, age group and gender is summarized 

in Table 2. 

The extent of the TCI-36, 46 and mean of 36+46 

according to age and gender. Replicate measurements 

were nearly identical, with an intra-observer error of 

2.96%. ANOVA test showed that there was a significant 
difference in TCI among age groups (p=<0.05) and there 
was no significant difference in TCI among the sexes 
and sides. There was a significant statistical interaction 
between TCI - 46 in subjects with different dietary habit 

according to their age group (p=<0.05) and no statistical 
difference was found between the TCI of unilateral and 

bilateral chewers for both the teeth (p=>0.05). Hence, 
TCI value was lesser in subjects consuming mixed diet. 

There was a negative correlation between 

chronological age and TCI among both the sexes where, 

r value for 36, 46 and 36+46 among females was -0.586, 

-0.505 and -0.578 respectively; r value for 36, 46 and 

36+46 among males was -0.436, -0.359 and -0.423 

respectively and r value for 36, 46 and 36+46 among 

the combined sample was -0.502, -0.431, and -0.495 

respectively (Table 3). Thus indicating TCI decreases 

with the process of aging. 
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Linear regression analysis was performed with age 

as a dependent factor and TCI as an independent factor. 

Nine formulae were obtained according to the tooth 

number and gender.

1. For females,

· Age = 77.600 + (-1.385*TCI36)

· Age = 70.231 + (-1.082*TCI46)

· Age = 77.765 + (-1.380*TCImean)

2. For males, 

· Age = 60.168 + (-0.749*TCI36)

· Age =57.145 + (-0.614*TCI46)

· Age = 61.059 + (-0.772*TCImean)

3. For combined sample, 

· Age = 67.33 + (-1.007*TCI36)

· Age = 63.157 + (-0.826*TCI46)

· Age = 68.341+ (-1.034*TCImean) 

The TCI values were substituted accordingly and 

estimated age was calculated. We obtained a difference 

of -0.0123 years in females, 0.0023 years in males and 

-0.4822 years in the combined sample between the mean 

chronological age and mean estimated age in regards to 

TCI-36; a difference of -0.008 years in females, 0.0025 

years in males and -0.4936 years in the combined sample 

between the mean chronological age and mean estimated 

age in regards to TCI-46; a difference of 0.0051 years 

in females, 0.0115 years in males and -0.473 years in 

the combined sample between the mean chronological 

age and mean estimated age in regards to mean TCI-

36+46. Paired t test suggested no significant statistical 
difference between the chronological age and estimated 

age (p=>0.05). Hence, TCI is a reliable method for age 
estimation. However, the most precise estimated age 

was for subjects in the age group of 31-40 years with a 

+/-5 years’ error in estimation in 55% of females, 65% 

of males and 60% of the combined sample. 

Table 1: Mean chronological age of the subjects in different age groups and gender according to their diet.

Diet

Chronological age in years

Females Males Combined sample

Mean SD N Mean SD N Mean SD N

Group I

(21-30 years)

Mixed 24.3571 3.12821 14 26.2222 2.72845 9 25.0870 3.05871 23

Vegetarian 25.1667 2.92689 6 24.8182 2.63887 11 24.9412 2.65684 17

Group II

(31-40 years)

Mixed 35.6000 3.33999 10 35.3571 3.58645 14 35.4583 3.41326 24

Vegetarian 36.9000 1.79196 10 37.6667 1.03280 6 37.1875 1.55858 16

Group III

(41-50 years)

Mixed 46.7143 2.81284 14 45.1875 3.16689 16 45.9000 3.05524 30

Vegetarian 45.6667 3.50238 6 47.0000 2.94392 4 46.2000 3.19026 10

Group IV

(>50 years)

Mixed 59.2000 5.51880 15 56.2143 5.68640 14 57.7586 5.70498 29

Vegetarian 60.4000 6.94982 5 55.0000 3.03315 6 57.4545 5.64559 11

Total
Mixed 42.2453 14.05334 53 42.2830 11.30245 53 42.2642 12.69143 106

Vegetarian 40.5926 12.41358 27 37.6667 12.57898 27 39.1296 12.46587 54
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Table 2: Mean chronological age of subjects in different age groups and gender according to their 
masticatory habit.

Masticatory 
habit

Chronological age in years

Females Males Combined sample

Mean SD N Mean SD N Mean SD N

Group I

(21-30 
years)

Unilateral 
chewers

25.4000 2.60768 5 24.8000 3.27109 5 25.1000 2.80674 10

Bilateral 
chewers

24.3333 3.17730 15 25.6667 2.58199 15 25.0000 2.92433 30

Group II

(31-40 
years)

Unilateral 
chewers

36.8333 2.48328 6 35.2500 3.09570 4 36.2000 2.69979 10

Bilateral 
chewers

36.0000 2.82843 14 36.2500 3.29646 16 36.1333 3.03694 30

Group 
III

(41-50 
years)

Unilateral 
chewers

46.2500 4.34933 4 45.6000 4.09878 5 45.8889 3.95109 9

Bilateral 
chewers

46.4375 2.73176 16 45.5333 2.92445 15 46.0000 2.81662 31

Group 
IV

(>50 
years)

Unilateral 
chewers

58.9000 5.40473 10 53.8333 3.65605 6 57.0000 5.32917 16

Bilateral 
chewers

60.1000 6.27960 10 56.7143 5.34111 14 58.1250 5.87043 24

Total

Unilateral 
chewers

44.8800 13.89940 25 40.8000 12.01578 20 43.0667 13.11210 45

Bilateral 
chewers

40.2364 13.13599 55 40.7000 11.92817 60 40.4783 12.46704 115

Table 3: Correlation between chronological age and TCI.

Gender TCI - 36 TCI - 46 TCI - 36+46

C
hr

on
ol

og
ic

al
 A

ge

Females
Pearson Correlation (r) -0.586 -0.505 -0.578

p value 0.001 0.0001 0.0001

Males
Pearson Correlation (r) -0.436 -0.359 -0.423

p value 0.001 0.0001 0.0001

Combined 
Sample

Pearson Correlation (r) -0.502 -0.431 -0.495

p value 0.001 0.0001 0.0001
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Figure 1: Cropped image of the digital panoramic radiograph showing the Crown Height (CH) and Coronal 
Pulp Cavity Height (CPCH) measurements. 

 

Figure 2: Graph showing difference in the chronological age and estimated age using Tooth Coronal Index 
(TCI) in the combined sample. 

Discussion

Examination of the pulp space offers new 

opportunities in dental age identification. A commonly 
used method found to be effective is the evaluation 

of secondary dentine apposition. In molars, as the 

age advances secondary dentine deposition occurs 

preferentially on the roof and floor of the pulp chamber 
reducing the height rather than width of the pulp 

chamber.5 Studies in the past have shown a significant 
correlation between Tooth Coronal Index (TCI) of the 

coronal pulp cavity and advancing chronological age. 

The intra-observer error in the present study to 

calculate CH and CPCH was 2.96% whereas it was 

about 3.8% in a study conducted by Drusini et al. in 

1997 on digitized panoramic images.8 Hereby, the 

present study holds good to prove that measurements on 

digital panoramic radiographs are more accurate than on 

digitized panoramic radiographs. 

In the present study, a negative correlation was 

obtained between chronological age and TCI with. They 

were all considered to be statistically significant with a p 
value <0.05, thus reassuring the fact that TCI decreases 

with increase in age. This was in agreement with studies 

conducted by DSrusini et al.8, Igbigbi and Nyirenda9, 

Veera et al5. Morsi et al.10 and Talabani et al.3 On the 

contrary, there was statistical significance in a study 
conducted by Karkhanis et al. with a p value >0.05.11 

The present results revealed that there is no gender 

difference in TCI. This is in agreement with studies 
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done in Italy by Drusini et al.8; in India by Veera et al.5; 

in Egypt by Khattab et al.12 and Morsi et al.10 and in 

Western Australia by Karkhanis et al.11 They stated that 

sex of individual appears to have no significant influence 
on age estimation, so that sex specific formulae are not 
necessary for age estimation in specimens of unknown 

sex. On the other hand, this result is contrary to that of 

Igbigbi and Nyirenda in Malawi who mentioned that 

gender has a significant influence on age estimation 
using TCI and hence there is need for sex – specific 
formulae in the sampled population.9 They explained 

this difference by the influence of oestrogen on the 
formation of secondary dentin. Hietala et al. reported 

the existence of an oestrogen receptor in odontoblast of 

human pulp tissues.13 

The difference between the teeth side was 

demonstrated to be negligible in various studies 

conducted by Drusini et al.8 and Zadzinska et al.14; 

Igbigbi and Nyirenda9; Veera et al.5; Khattab et al.12; 

Karkhanis et al.11 and Thevissen and Willems.15 Kvaal 

et al. applied his study on left side and if due to tooth 

positioning, tilting or overlapping, insufficient tooth 
information was available, the corresponding tooth of 

right side was measured.16 Although, we calculated 

the TCI for both 36 and 46, we did not find statistically 
significant difference between the two. This statement 
supports the above mentioned studies. However, Morsi 

et al. contradicts it by stating that there was a significant 
difference between the TCI of the right and left teeth 

because of the developmental or morphological changes 

or the accuracy of radiographs.6 

Since our study was a prospective one, we included 

two other variables – diet and masticatory habit. These 

variables were included to assess the influence diet and 
masticatory habit on the TCI of the subjects. Several 

authors had concluded in their study that these factors 

may have a role to play in assessing the accuracy of the 

estimated age using TCI. To the best of our knowledge 

this is the first study which considered these variables. 

We observed that the TCI (irrespective of age group 

and gender) was slightly higher in subjects consuming 

vegetarian food than those consuming a mixed 

diet with a TCI – 36 value of 27.2836 and 25.2573 

respectively; TCI – 46 value of 27.5122 and 26.0746 

respectively; mean TCI – 36+46 value of 27.3979 and 

25.6660 respectively. However, statistically significant 
interaction between the age group and diet was found 

only in regards to TCI – 46 with a p value of 0.021. Thus 

concluding, those consuming mixed diet have a lesser 

value of TCI and this may lead to overestimation of age 

in people consuming mixed diet. 

We observed that TCI (irrespective of age group and 

gender) was lesser in unilateral chewers than in bilateral 

chewers with a TCI – 36 value of 25.1795 and 26.2393 

respectively; TCI – 46 value of 26.9379 and 26.4119 

respectively; mean TCI – 36+46 value of 26.0587 and 

26.3257 respectively. This implies that most unilateral 

chewers chewed on the left side, hence a lesser value was 

noted in relation to TCI -36. However, statistically there 

was no significant difference between the masticatory 
groups in regards to their TCI (p value is >0.05). 

Simple regression analysis was done with age as a 

dependent variable and TCI as an independent variable. 

We obtained nine formulae keeping the TCI 36, 46 and 

36+46 and females, males and combined sample in mind. 

This was similar to Kharkhanis et al. study.11 However, 

they had conducted their study on premolars. Drusini 

et al. and Igbigbi and Nyirenda obtained 3 formulae 

keeping females, males and combined sample in regards 

to TCI of mandibular molars.8,9 Veera et al. obtained ten 

formulae in reference to the four age groups and genders 

and also for the overall age range and genders.5 Talabani 

et al. obtained a single formula which was irrespective 

of age group, gender and side.3 

Drusini et al. demonstrated a mean age difference 

of 3.38 years between the mean chronological age and 

mean estimated age in females, 2.65 years in males and 

3.02 years in the combined sample using the TCI of 

mandibular molars.8 Veera et al. obtained a difference 

of 0.03 years between the mean chronological age 

and mean estimated age using TCI of mandibular first 
molars.5 Talabani et al. obtained a difference of 0.1 year 

between the mean chronological age and mean estimated 

age using TCI of mandibular first molars.3 In our study, 

we obtained a difference of -0.0123 years in females, 

0.0023 years in males and -0.4822 years in the combined 

sample between the mean chronological age and mean 

estimated age in regards to TCI-36; a difference of 
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-0.008 years in females, 0.0025 years in males and 

-0.4936 years in the combined sample between the mean 

chronological age and mean estimated age in regards 

to TCI-46; a difference of 0.0051 years in females, 

0.0115 years in males and -0.473 years in the combined 

sample between the mean chronological age and mean 

estimated age in regards to mean TCI-36+46. In all the 

former studies as well as in this study the difference in 

the chronological age and estimated age was statistically 

insignificant with a p value of >0.05. 

In 1997, Drusini et al stated that the most precise 

age estimation was obtained for male molars with an 

error of +/- 5 years in 81.4% of the subjects.8 Igbigbi 

and Nyirenda, in 2005 observed that only 53.25% of 

males, 28.07% of females and 37.31% of the combined 

sample showed accuracy of +/- 5 years between the 

chronological age and estimated age.9 In our study, we 

found that the most precise age estimation was obtained 

for group II subjects (31-40 years) with an error of +/- 5 

years in 55% of female, 65% of males and 60% of the 

combined sample using the TCI of mandibular molars 

irrespective of side on a digital panoramic radiograph. 

This study tried to involve two other dimensions 

i.e.: diet and masticatory habit to assess its influence on 
TCI. Although, we proved that there was a significant 
decrease in TCI among subjects consuming mixed diet 

in regards to TCI – 46 (p value of 0.021) there was no 

statistically significant difference in the TCI between 
unilateral and bilateral chewers. This may support the 

fact that most people are naturally bilateral chewers 

unless there has been a pathology associated on either 

side which would cause discomfort to them leading to 

unilateral chewing habit. Knowing the duration of the 

habit will come in handy to assess the significant change 
in TCI. 

In our study we also observed that there was an 

overestimation of age in the group I (21 – 30 years) 

subjects and an underestimation of age in group III (41-

50 years) and group IV (>50years). The overestimation 

of age in group I could be due to premature eruption of 

mandibular permanent teeth in the younger generations 

these days since their preceding deciduous dentition are 

more likely to be prone to caries as observed in studies 

conducted by Ambika L et al. and Hägg and Taranger.17, 

18 The underestimation of age in group III and IV could 

be because of consuming refined food. 

Conclusion

The use of tooth coronal index for age estimation is a 

simple, practical, non-invasive and less time consuming 

method and is thus believed to be suitable for application 

in living and dead individuals. This method can be used 

for individuals above 21 years of age. However, it is 

most precisely suited for identification of individuals in 
their third dade of life 

Abbreviations:

TCI : Tooth Coronal Index

CH : Coronal Height

CPCH : Coronal Pulp Cavity Height

Tooth number 36 (FDI tooth numbering system): 

Mandibular left first molar 
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Mandibular right first molar 
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Abstract 

ThinLayerChromatography(TLC) method performed to purify capsaicin compound in C. annum L. and test the 
bioactive component of Capsicum Annum L on MAPK1 target proteins using the Immunohistochemistry 
(IHC) method to determine the reactions between receptor-ligand (antigen-antibody) complexes formed and 
become a reference in vivo tests. Natural ingredients need to be extracted to get some or all of the active 
ingredients used to synthesize the right dosage, easily stored, and maintain for a long time. The active 
ingredient of capsaicin is efficacious as a stimulant of gastric acid secretion and prevents infections in the 
digestive system.The immunohistochemical examination is intended to determine the expression of MAPK1 
(ERK) on cells of mice hepatocytes (Mus musculus). MAPK 1 (ERK) expression score data were obtained 
using the modified Remmele method is the result of multiplying the percentage score of immunoreactive 
cells with the color intensity score on immunoreactive cells. The abnormal target protein signaling pathway 
contributes to cell proliferation, differentiation, survival, and uncontrolled cell apoptosis.Analysis of amino 
acid residues, Capsaicin to MAPK1haverelativelysimilarresiduessothatitcanbeconcludedthat the binding 
sites of the two compounds are close to similarities and affect receptors at relatively similar sites, namely 
oncogenicreceptors/ proteins. Concluded that the ethanol extract of Capsicum. annum L. had a greater in the 
powder form , TLC method showed the capsaicin standard was 1020 µg/ml, that capsaicin in chilies (Capsicum 
Annum L.) can synergistically inhibit cell through reactions in the anti-apoptotic MAPK 1 potentiates the 
antiproliferative action that can promote hepatoprotector, a finding that demands further clinicaltesting. 

Keyword : TLC, Immunohistochemistry, MAPK 1 expression, Hepatoprotector. 

Type of Manuscript: Research Article

Background

Chili(Capsicumannum Linn)isanherbandastraditional 

medicine. Its production is utilized domestically and 

exportedin dryproducts..
1
C. annum L.isused asa stimulant, 

carminative, tonic2alsototreatasthma,impotence,
3
symptoms 

of fever, colds,influenza, kolera, anthelmintic,4antiflatulent, 
expectorant, antitussive, antifungal, andcholesterol 

medication..5

Oneof themostimportant compounds in 

C. annum L. is capsaicin which is a secondary 

metabolite.6In other studies, chemicalcompounds.

Capsaicinoidsincludenordihydrocapsaicin, capsaicin, 

dihydrocapsaicin,norcapsaicin, homodihydrocapsaicin, 

homocapsaicin, and nonivamide.
7

Chili has natural compounds that can provide 

enormous benefits for humans and animals. One of 
the most important compounds in chili is capsaicin. 

Capsaicin (8-methyl-N-vanillyl-6-none amid) is an 
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active component of chili which is irritant to mammals 

including humans and causes burning and heat in any 

tissue that is touched.

In the pharmaceutical field in addition to relieving pain 
or pain, capsaicin is also known to have anticancer activity. 

High potential in the pharmaceutical field as anticancer, anti-
arthritis and analgesia in addition to having a commercial 

value in the food industry.8,9

In the pharmaceutical field in addition to relieving 
pain or pain, capsaicin is also known to have anticancer 

activity because it inhibits certain oncogenic proteins.

Immunohis to chemical examination between 

capsaicincompoundsand oncogenic proteins produced 

in the signaling of hepatoprotector pathogenesis.

From this background, this study aims to, the Thin 

Layer Chromatography (TLC) method performed to purify 

capsaicin compound in C. annum L. and test the bioactive 

component of Capsicum Annum L on MAPK1target 

proteins using the Immunohistochemistry (IHC) method 

to determine the reactions between receptor-ligand 

(antigen-antibody) complexes formed and become a 

reference in vivo tests.

Materials and Methods

C. annum L.ethanol extract

A total of 300 g of C. annum L.were dried and 

ground into powder form. 1500 ml of ethanol were 

added and mixed with C. annum L. powder until it is 

homogeneous. Furthermore, the mixture was mixed with 

Ultra-Turrax® digital T25 for 30 minutes then incubated 

for 24 h.The extraction process was carried out using 

IK®A Rotary Evaporator RV10 Digital V with a water 

bath temperature of 55oC. Then the extraction results 

were weighed (g) and packed in a microtube1.0

Determination of capsaicin levels

The extract obtained was placed on a 60 F254 silica gel 

plate and spread 2 and 5 µl including standart capsaicin. 

Furthermore, the plates were incubated in the filled 
space (toluene, chloroform, acetone) for (4s, 2s, 30s), 

respectively. Plates containing dry solution were measured 

at a wavelength of 228 nm and an Rf value of 0.59 10,11

Immunohistochemical sample preparation

The preparations are immersed in xylol 2 times, 

sequential alcohol (96%, 90%, 80%, 70%) for the 

hydration process. Washed in PBS pH 7.4 3 times 

each for 5 minutes. Soaked in 3% hydrogen peroxide 

(in distillate water) for 20 minutes. Washed in PBS 

pH 7.4 for 3x5 minutes. Soak in 1% BSA for 10-30 

minutes at room temperature. Washed in PBS pH 7.4 for 

3x5 minutes. Primary antibodies are added for 1 hour 

at room temperature. Then incubated overnight. Then 

washed in PBS pH 7.4 for 3x5 minutes. Then added a 

secondary antibody labeled Strep avidin horseradish 

peroxidase (SA-HRP) for 1 hour at room temperature. 

Washed in PBS pH 7.4 for 3x5 minutes. Preparations 

are added chromogen DAB (3,3-diaminobenzidine 

tetrahydrochloride) for 10-20 minutes at room 

temperature. Wash in distilled water for 3x5 minutes. 

Counterstained with hematoxylin for 5 minutes at room 

temperature. Wash in distilled water for 3x5 minutes. 

Mounting with insert. Observation using a microscope 

at magnification 100 and 400 times.

Results and Discussion

In this study, the results of capsaicin levels in the 

powder were 0.36% and ethanol extracts were 1.84% 

(Table 1).In the present study, showed that the capsaicin 

level using a linear regression equation y= 9.4571x + 
546.67, with R²= 0.9983, the capsaicin standard of 
1020 µg/ml (Figure 1).

Extraction is a method for obtaining active 

compounds from natural ingredients using suitable 

solvents12. Natural ingredients need to be extracted 

to get some or all of the active ingredients used to 

synthesize the right dosage, easily stored, and maintain 

for a long time. The extracted material can be in the 

form of fresh ingredients or powder13. 
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Table 1: The capsaicinlevel in Capsicum annum L.analyzed usingTLC method 

Sample

Weight
Amount spotting in Capsaicin level

the sample

(g) (µg) Area (µg) (%)b/b Average (%)

Powder

0.1028 51.40 2419.88 0.186 0.36

0.36

0.1031 51.55 2422.74 0.186 0.36

Ethanol extract

0.1063 21.26 4684.53 0.437 2.06

1.84

0.1049 20.98 3813.93 0.341 1.63

The active ingredient of capsaicin is efficacious 
as a stimulant of gastric acid secretion and prevents 

infections in the digestive system.14 Other elements in C. 

annum L. are capsicol which has analgesic properties15, 

reduces asthma, and itching.16

The immunohistochemical examination is intended 

to determine the expression of MAPK1 (ERK) on cells 

of mice hepatocytes (Mus musculus). MAPK 1 (ERK) 

expression score data were obtained using the modified 
Remmele method.17 Remmele scale index (Immuno 

Reactive Score / IRS) is the result of multiplying the 

percentage score of immunoreactive cells with the color 

intensity score on immunoreactive cells. Data for each 

sample is the average value of the IRS observed in 5 

(five) Field View (FV) at 400x magnification (Figures 
2).
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 Figure 2: Immunohistochemical staining MAPK 1, 1000x magnification; Nikon H600L microscope; DS 
Fi2 300-megapixel camera. 

Comparison of MAPK1 (brown chromogen) 

expression in hepatocyte (arrow) cells between treatment 

groups. MAPK1 is expressed in both the cytoplasm 

and the hepatocyte cell nucleus. The results of the 

examination showed that the expression of MAPK1 

in the treatment groupGivingAFB1(3mg/KgBB)(P2)

andGivingAFB1(3mg/KgBB) and Capsaicin (10 mg / 

Kg BB) (P3) looked the same but wasstronger compared 

to the control treatment group (P0) and the treatment 

group givingCapsaicin(10mg/KgBW)(P1)(Figures2).

The data obtained in the form of a Remmele Scale 

Index score (Immuno Reactive Score / IRS) results 

from the multiplication score of immunoreactive cells 

with a color intensity score, were analyzedby Kruskal 

Wallisfollowed by the ZTest, statistical analysis using 

the IBM SPSSCorp. computerstatistical programReal21.

Statisticalanalysis, data are presentedas mean 

(mean)± standard error. Differences between groups 

were assessed for statistical significance using the 
Kruskal-Wallis test or the Multiple comparison 

test with the Ztest (MultiplecomparisonsbyZtest), 

dependingondatadistribution. Pvalues<0.05were 

considered statistically significant. 

Based on the results of testing using Kruskal Wallis 
can provide information that Capsaicin  can inhibit  the 
expression of MAPK1onmicehepatocytesinducedby 
AFB1invivo administration (Figure 3). 

MAPK overexpression are increasingly being 

studied in carcinogenesis. The abnormal target protein 

signaling pathway contributes to cell proliferation, 

differentiation, survival, and uncontrolled cell apoptosis 

are biomarkers of carcinogenic processes.18

Analysis of amino acid residues, Capsaicin to 

MAPK1haverelativelysimilarresiduessothatitcanbe 
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concluded that the binding sites of the two compounds are close to similarities and affect receptors at relatively 

similar sites, namely oncogenicreceptors/ proteins.
19,20,21.

Figure3 : MAPK-1Ztestresults.

Conclusion

It can be concluded that the ethanol extract of 

Capsicum. annum L. had a greaterin the powder form, 

TLC method showed the capsaicin standard was 1020 

µg/ml, that capsaicin in chilies (Capsicum Annum L.) 

can synergistically inhibit cell through reactions in the 

anti-apoptotic MAPK 1 potentiates the antiproliferative 

action that can promote hepatoprotector, a finding that 
demands further clinicaltesting.
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Abstract

Transcutaneous electrical nerve stimulation (TENS) is a non-pharmacological procedure commonly used by 
medical and paramedical practitioners in a variety of circumstances for the treatment of acute and chronic 
pain. Similarly, it can be used during different dental procedures to relieve pain as well as pain due to 
different conditions that affect the maxillofacial area.
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Introduction

In western and developing countries, TENS is 

commonly used to alleviate a wide variety of debilitating 

symptoms, including non-malignant acute and chronic 

pain and cancer pain and care.1-3. It is a non-invasive and 

non-pharmacological way for electrodes to electrically 

activate the nerves. 4

TENS induces electrical stimuli that has a greater 

speed than the impulse of pain and enters the dorsal 

horn substantia gelatinosa to close the gate for pain 

impulses, resulting in a reduction in the severity of pain. 

Activation of opiate-like peptides such as endorphins 

is also provided by TENS 5. Several experiments have 

been performed using TENS in dentistry for pain relief 
6-8. For physical therapists in recovery and chronic pain 

management, TENS has had the best utility.9 

Advantages 

1. It is non-invasive, secure and can be used in 

needle-phobic patients to obtain anaesthesia.

2. There is no postoperative anaesthesia relative to 

local anaesthesia until the TENS unit is switched off.

3. Patients can self-administer TENS therapy and 

learn to titrate dosages to control their painful condition 

accordingly.10 

Contraindications

TENS therapy is contraindicated with the following 

patients like, patient with undiagnosed pain, history 

of heart disease and a pacemaker, history of epilepsy, 

pregnant woman mostly first trimester and over the uterus 
(Unless it is recommended by a medical practitioner).11

TENS should not be applied over the carotid sinus, 

on broken skin, on dysaesthetic skin and Internally 

(mouth).11 

Application in dentistry 

Dental treatment in Pediatric patients

Fear of syringes is a widely reported detrimental 

DOI Number: 10.37506/ijfmt.v15i3.15870
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trait in paediatric patients. The use of TENS has a 

positive influence on paediatric patient behaviour, which 
in turn lowers the amount of fear as it reduces the “fear 

of the needle”. Studies have found that 53% to 78% of 

children prefer TENS to local anaesthesia. TENS has 

been successfully used in paediatric patients to manage 

discomfort during various operations, such as insertion 

of pit and fissure sealants, preparing cavity, minor 
extractions and endodontic treatments. 12-14

TENS and Tooth Pulp

A handpiece that provided the tooth with tiny 

electrical impulses while cavity preparation was 

described in early accounts of the use of TENS in 

dentistry. The subliminal current has successfully 

minimised pain. Andersson et al. stated that if good 

TENS is offered to the cheek, tooth preparation can be 

achieved without pain. It was appropriate to lift the pain 

threshold three or four-fold. Studies has used TENS 

in tooth extractions and small surgical procedures to 

achieve electroanalgesia. In the immediate postoperative 

phase, a 100 Hz current was added ipsilaterally to the 

side of the extraction for 30 minutes. By stimulation at 

the mental foramen and angle of the mandible, the best 

findings were achieved.15,16,17

Trigeminal Neuralgia

It is possible to regulate trigeminal neuralgia, the 

extreme paroxysmal facial pain condition, by causing a 

refractory condition in the afferent fibres of the trigeminal 
mandibular fibres. Sheldon et al. induce activation at 14 
KHz with an implanted receiver inductively triggered. In 

extended trials, this system is successful, but the patient 

numbers are small.18Studies has reported that there is 

significant result using TENS therapy in trigeminal 
neuralgia. 19 

Temporomandibular joint disorder

The alternative modality used to treat 

Temporomandibular joint disorder (TMD)is TENS, 

which uses regulated, low voltage electrical pulses 

applied to the nervous system to relieve pain and related 

symptoms. In addition, other positive effects are also 

found, such as local tissue temperature rise and sedation, 

and the initial action of TENS is to produce analgesia.19-

21In many studies, it shows the efficacy of TENS 
therapy in reducing pain and distress in TMD patients. 

Also, many studies observed that TENS therapy was 

significantly reducing pain in Temporomandibular joint 
region, it also helps in reduced pain and discomfort 

alsohelped in relieving muscular and chronic painalso 

in improvement in mouth opening in the treatment of 

TMD.22-26

Orthodontic pain

In order to monitor orthodontic pain and the duration 

of pain relief after TENS application, a recent study tested 

the efficacy of the new portable TENS unit. This study 
included were patients who experienced immediate pain 

following orthodontic adjustment and found that pain 

has been reduce after application of mild electric current. 

Studiesresult showed a significant decrease of pain by 
using TENS in patients who experienced immediate 

pain following orthodontic adjustment.27-28

Myofascial pain dysfunction syndrome

Myofascial pain deficiency (MPD) syndrome is 
believed to be a mix of occlusal disharmony and an 

underlying psychiatric stress disorder. One theory is 

that spasms in the mastication muscles cause the pain 

associated with this condition. In general, care consists 

of reducing the harmonies of the occlusal and to alleviate 

muscle spasms. TENS already has been used in many 

ways for treatment of MPD. Study reported usingTENS 

to reduce muscle spasms with MPDpatients. Electrodes 

were mounted either on the skin or in the patient’s mouth 

and current, usually the latter, was administered for 3 to 

15 minutes. Studies stated that this treatment resulted in 

substantial pain relief for the patient.29,30

In post-herpetic neuralgia

Many of the larger myelinated afferent nerve fibres 
are destroyed in post-herpetic neuralgia, so natural 

presynaptic suppression of C fibre inputs does not 
occur. This is responsible for the pain seen in post-

herpetic neuralgia and excessive sensitivity of the skin. 

The reason for using TENS is that, by increasing the 

activity of residual broad fibres, it will reintroduce the 
regular inhibition. Study reported using TENS to relive 

pain of severe post-herpetic neuralgia in whom all other 
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forms of therapy had failed. Patients has been treated 

by using TENS apparatus. In30 patients,11 patients were 

seen good results. Another study has used TENS in 10 

patients suffe ring from pain of post-herpetic neuralgia. 

was successful in achie ving 50% or more reduction in 

pain in 60% of patients. They found that patients with 

a shorter duration of post-herpetic neuralgia responded 

better to TENS therapy.31-32 

 In patients with xerostomia

TENS application improves the salivary flow rate 
of both healthy people and xerostomia patients. After 

adding TENS to the skin overlying the parotid glands, 

the analysis observed improved salivary flow in two 
thirds of healthy adult participants. Their findings have 
indicated that baseline saliva flow should be present for 
TENS to be more successful.33,34

Conclusion

To conclude, while TENS does not substitute 

local anaesthesia, it can be used during multiple dental 

procedures for pain relief. Its physiological effect, 

both analgesic and non-analgesic, could be used in 

the management of a range of conditions affecting the 

maxillofacial area. 
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Abstract 

Introduction: The number of vehicles in Indonesia has increased every year. The number of two-wheeled 
vehicles in 2016 was 105.150.082 units and increased to 111.988.863 in 2017 and 120.101.047 in 2018. 
Unfortunately, along with the increase in motorized vehicle users, the rate of traffic accidents that occurred 
also increased. One of the causes of the high number of traffic accidents in Indonesia is a large number of 
jobs in the transportation sector, such as online motorcycle taxis. This study aims to identify the factors that 
cause traffic accidents, including those caused by fatigue, negligence, knowledge of safety riding, and length 
of work for online motorcycle taxi drivers. 

Methods: This study is an analytic observational study with a cross-sectional design. The study population 
consisted of 110 online motorcycle taxi riders who are members of the Sidoarjo-Porong Online Driver 
Association Basecamp. Sampling was done by using the total sampling technique. The variables studied 
included subjective fatigue, negligence, knowledge of safety riding, length of work, and two-wheeled online 
motorcycle taxi traffic accidents. Data analysis was performed using Cramer’s V Correlation Coefficient or 
Phi Correlation Coefficient. 

Results: The results showed a significant correlation between subjective fatigue and the incidence of 
accidents as indicated by a value of r = 0.289. Furthermore, it was found that a weak correlation between 
negligence and the incidence of accidents with a value of r = 0.211. No correlation was found between 
knowledge of safe riding and the incidence of accidents marked with a value of r = -0.169. Meanwhile, 
there is only a weak correlation between the length of work and the incidence of accidents with a value of 
r = 0.214. 

Conclusion: Subjective fatigue, neglect, length of work has a correlation with two-wheeled online motorcycle 
taxi traffic accidents. There is no correlation between knowledge of safety riding with two-wheeled online 
motorcycle taxi traffic accidents. 
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 Introduction

Economic growth has an impact on various areas of 

a country’s life. One of the signs of economic growth 

in a country is an increase in private vehicle ownership. 

According to data from the Badan Pusat Statistik in 2020, 

it was noted that there was an increase in the number of 

domestic motorized vehicles in Indonesia from 2016-

2018. Or in other words, an increase in the number of 

vehicles occurs every year. The number of two-wheeled 

vehicles in 2016 was 105.150.082 units and increased to 

111.988.863 in 2017 and 120.101.047 in 20181.
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Unfortunately, the increase in motorized vehicle 

users also results in a higher number of traffic accidents. 
It is known that the number of traffic accidents in 
Indonesia in 2014 reached 95,906 cases and increased 

to 98,970 cases in 2015, and 106,129 cases in 2016. 

The total number of accident victims in 2016 reached 

170,763 people consisting of 26,185 who died, 22,558 

were injured severe and 121,550 suffered minor injuries2. 

The various types of vehicles, the dominant vehicles 

that had traffic accidents were motorbikes with a total 
of 147,391 units in 2010-20143. This is in line with data 

from the Kepolisian Republik Indonesia (2017) which 

states that the largest number of land traffic accidents 
based on vehicle types in the first semester of 2017 were 
motorbikes, with 31.4 thousand accidents, followed by 

6.3 thousand cars, 3 trucks, 6 thousand accidents, 939 

bicycle accidents, 621 bus accidents, and 482 unknown 

causes4. The number of traffic accidents in Indonesia 
which was above 5000 incidents in 2010-2014 occurred 

in provinces with high population and heavy traffic. 
Provinces included in this case are West Java, Central 

Java, East Java, North Sumatra, and DKI Jakarta. The 

highest incidence of traffic accidents based on the type 
of work of motorists in 2010-2014 was in the type of 

work of private employees who were then followed by 

students, while the rest worked in other informal sectors3. 

The high number of traffic accidents does not 
only occur in Indonesia but also occurs in several 

other countries in the world. According to data from 

Global Status Report on Road Safety by World Health 

Organization in 2018, it is stated that the global traffic 
death rate is 18.2 per 100,000 population, where there 

is a significant variation in all regions of the world5. 

The regional levels in Africa and Southeast Asia have 

the highest traffic fatalities with 26.6 and 20.7 deaths 
per 100,000 population. This is followed by the Eastern 

Mediterranean and Western Pacific regions, which have 
rates comparable to global rates of 18 and 16.9 deaths per 

100,000 population, respectively. America and Europe 

have the lowest regional rates, at 15.6 and 9.3 deaths 

per 100,000 population, respectively. In the world, 

1.35 million people died as a result of traffic accidents 
in 20166. The rate of road transportation accidents in 

the Asia-Pacific region contributes 44% of the total 
accidents in the world, which Indonesia is included in7.

One of the factors contributing to the high number 

of traffic accidents in Indonesia is the opening of jobs 
in the transportation sector, such as online motorcycle 

taxis. Several online motorcycle taxi companies that are 

growing and developing in Indonesia today are Gojek, 

Uber, Grab, and several other online motorcycle taxi 

companies that are still small in scale. There are around 

300,000 online motorcycle taxi riders by the end of 

2017 who are partners of motorcycle taxi companies in 

Indonesia. Online motorcycle taxi drivers are road users 

who are at risk of accidents due to job demands that 

require drivers to work on the road. This is reinforced 

by news related to accidents or cases of death in online 

motorcycle taxi drivers due to fatigue or drowsiness, 

such as an accident on a Go-Jek driver at Tugu Tani and 

an online motorcycle taxi driver who died crashing into 

a roadblock in Surabaya8.The data obtained from the 

Kepolisian Republik Indonesia (2017) hows that there 

have been 103 cases of accidents experienced by Go-Jek 

drivers4.

Research conducted by Kairupan et al., (2019) 

in Manado City also found that there were still many 

motorbike riders, in this case online motorcycle taxi 

riders and base motorcycle taxis, who still did unsafe 

actions such as not wearing eye and face protection, 

do not use hand protection, wear shorts when driving, 

only use a helmet on the road, use sandals when driving, 

do not turn on the turn signal and drive at high speed. 

This is the same as what Henrich’s theory states that 

80% of work accidents are caused by unsafe action. 

Humans are a factor that causes accidents which is often 

called “human error” because humans often do things 

that trigger accidents. such as being careless, careless, 

indifferent, and making mistakes. Another factor that 

causes accidents one of which is the Safety Riding 

attitude9. 

Research conducted on online motorcycle taxis in 

Manado shows that there are as many as 20% of them 

who have negative attitudes, namely driving safely if 

there are police who supervise and do not complete the 

SIM, STNK, do not use SNI standard helmets or use 

other PPE such as gloves, shoes, and masks for long 

and near travel2. According to Manurung et al., (2019), 

the factor related to the safety riding behavior factor of 
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online motorcycle taxi drivers (Gojek) in Medan City, 

North Sumatra is age. Age in this case was found to have 

a major influence on the incidence of traffic accidents11. 

Riders over 30 years of age will be more prepared and 

mature in riding a motorcycle than those under 30 years 

old. The period of riding, which is when someone has a 

long driving period, they will better understand how to 

ride a motorcycle safely. Productive age is the age span 

of a person who can produce something, where he is in 

the peak phase of his activity and is active in looking for 

sources of income to support and improve the welfare of 

his family12 

Research by Tanriono, Doda, and Manampiring in 

2019 found that a factor that has an important influence 
on the work accidents of motorcycle taxi drivers in 

Bitung is work fatigue that is not realized by motorists 

or often called the silent killer14. In addition, according 

to research conducted by Ruzain et al., (2020) regarding 

the correlation of safe driving knowledge with online-

based two-wheeled transportation driver accidents in 

Pekanbaru City, it also found a significant correlation 
between safe driving knowledge and online-based two-

wheeled driver accidents15.

Another human factor that has a correlation 

with the incidence of traffic accidents according to 
research conducted is carelessness. Careless conditions 

make drivers who are in this condition experience a 

decrease in concentration so that their ability to predict 

possible hazards due to vehicle conditions and the 

traffic environment will be reduced. Sleepiness is also 
included in a careless condition, where the driver will 

lose concentration due to lack of rest due to overtime 

work. Other conditions are drunkenness, namely the 

condition of a person who loses self-control and is tired 

due to working overtime and working long hours in a 

day> 8 hours, not being skilled in driving, violations 

of discipline such as speeding and rushing so that they 

overtake other vehicles without orderly16.

Based on, Undang-undang No.13 Tahun 2003, it 

has been discussed regarding working hours and the 

provisions of working hours that should be carried out, 

namely “seven hours one day and forty hours in one 

week for six working days in one week” and or “eight 

hours of work in one day and 40 hours in one week for 

five working days in one week17. The length of time 

workers do work will play a role in influencing work 
fatigue. Excessive working hours can result in decreased 

physical work efficiency and work endurance as well 
as all parts of the body18. This implies that there are 

quite a lot of work accidents among online motorcycle 

taxi drivers. The development of the online motorcycle 

taxi application has also led to a buildup of vehicles on 

the roads so that the risk factor for accidents is getting 

higher. As road users who mostly choose to go to work 

from morning to late at night, online motorcycle taxi 

drivers are prone to experiencing fatigue, boredom while 

driving, and health problems that can cause accidents 

while working. Companies that house online motorcycle 

taxi drivers must realize that thousands and even tens 

of thousands of drivers need. guarantees for health and 

safety while working, so companies are required to 

implement K3.

Based on the background described, researcher 

was interested in conducting research that aimed to 

determine the correlation between subjective fatigue, 

negligence, and compliance with the use of PPE with 

traffic accidents in online motorcycle taxi drivers who 
are members of the Association of Sidoarjo-Porong 

Online Driver basecamp in Sidoarjo Regency. 

Materials and Methods 

This study was an analytic observational study 

with a cross-sectional study design. This method was 

chosen considering that observations were made over a 

period of time or in a certain time where the cause and 

effect variables were collected at the same time19. This 

research was conducted on 1-15 January 2021.

The population used in this study were all online 

motorcycle taxi riders in the Sidoarjo regency and 

joined in the Sidoarjo-Porong Driver Online Association 

basecamp which consisted of 110 riders.

This study used total populated sampling so that 

there was no calculation regarding the size of the sample 

and how to determine the sample.The independent 

variables (independent variables) in this study include 

subjective fatigue, neglect, knowledge of safety riding, 

length of work. Meanwhile, the dependent variable 

(independent variable) in this study is the incidence of 
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traffic accidents on motorcycle online taxi riders who 
work in the Sidoarjo Regency area who are members 

of the Sidoarjo-Porong Driver Online Association 

basecamp. What was observed was whether or not they 

had had a traffic accident while working as an online 
motorcycle taxi.

The data in this study consisted of secondary data 

and primary data. Primary data was obtained through the 

distribution of google forms and telephone interviews 

with respondents to validate the data obtained. The data 

analysis technique is described in the statistical test table 

as follows. 

Table 1. Statistical Test 

No. Objective Statistical Test

1
Analyze the strength of the correlation between subjective fatigue (independent 

variable) and the incidence of traffic accidents (dependent variable). Coeff (Cramer’s V)

2
Analyze the strength of the correlation between negligence (independent variable) and 

the incidence of traffic accidents (dependent variable). Coeff. (Phi)

3
Analyze the strength of the correlation between compliance with the use of PPE 

(independent variable) with the incidence of traffic accidents (dependent variable). Coeff. (Phi)

4
Analyze the strength of the correlation between undue speed (independent variable) 

and the incidence of traffic accidents (dependent variable) Coeff. (Phi)

Results and Discussion 

 The Correlation between Fatigue and Accidents 

This analysis aims to determine whether there is a correlation between fatigue and accident. The results of the 

analysis is presented in Table 2 as follows. 

Based on the data presented in the table 2 regarding the results of the chi-square test, it is known that the resulting 

p-value is 0.027 where this value is smaller than the α value, which is 0.05. 

Table 2. Chi-Square Test on the Correlation between Fatigue and Accidents 

Accident
Total

P-value of Chi-
Square Test

Coeff (Cramer’s V)
No Yes

Fatigue

Low
35 15 50

0.027 0.289

 31.81% 13.63% 45.48%

Moderate 
16 18 34

14.54% 16.36% 30.9%

High
5 11 16

4.54% 10.0% 14.54%

Very High 
5 5 10

4.54% 4.54% 9.08%

Total 61 49 110

55.5% 44.5% 100.0%
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Because the p-value obtained is smaller than the 

α value, it can be concluded that there is a correlation 
between fatigue and accidents. On the other hand, based 

on the value of coeff (Cramer’s) = 0.289, it is known 
that there is sufficient strength of correlation as well as a 
positive correlation between fatigue and the incidence of 

motorcycle online motorcycle taxi traffic accidents. The 
increasing fatigue of the rider, the higher the incidence 

of accidents experienced. This is in line with the research 

of Aulia et al., (2018) which states that workers who 

experience fatigue and are followed by a history of work 

accidents reach 75 workers. This large number indicates 

a higher role for human factors as the cause of work 

accidents in the company that is the research site20.

Fatigue is a process of decreasing efficiency, 
work performance, and decreasing physical strength 

or endurance to continue the activities that must be 

done21. Physical fatigue that occurs indicates a heavy 

workload and inappropriate ergonomics experienced 

by workers in this company while working. One of the 

causes of physical fatigue that can be found in workers 

is that workers tend to work outside the main working 

hours or often referred to as overtime. Other causes of 

fatigue experienced by workers can be in the form of a 

heavier workload or length of work, hot weather in an 

open field, use of heavy work equipment and a faster 
target production time. These factors cause workers to 

experience fatigue22. Fatigue at work causes a decrease in 

alertness, concentration and motivation so that workers 

tend to engage in Unsafe Work Behavior (PKTS) and 

result in work-related accidents23. 

The Correlation between Negligence and Accident 

This analysis aims to determine whether there is 

a correlation between negligence and accident. The 

correlation test was carried out using the chi-square test 

method. The analysis results is presented in Table 3 as 

follows. 

Table 3 Chi-Square Test on the Correlation between Negligence And Accident 

Accident
Total

P-value Uji Chi-
Square*Test

Coeff. (Phi)
No Yes

Negligence

No
50 31 81

0.046 0.211

45.5% 28.2% 73.6%

Yes
11 18 29

10.0% 16.4% 26.4%

Total
61 49 110

55.5% 44.5% 100.0%

It is shown that in the chi-square test results in Table 

3, the resulting p-value is 0.046 which is smaller than 

the α 0.05 value. Because the p-value is smaller than the 
α value, it can be concluded that there is a correlation 
between negligence and accident. Furthermore, based 

on the value of coeff (Phi) = 0.211, it shows a weak 
correlation and the direction of a positive correlation 

between neglect and the incidence of online motorcycle 

taxi motorcycle accidents. The higher the driver’s 

negligence, the higher the incidence of accidents 

experienced.

These findings are the same as findings in research 
conducted by Mahawati & Prasetya, (2013), which 

revealed that there is a correlation between cellphone 

use and traffic accidents as a result of cognitive 
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(mental) disorders that occur due to doing 2 activities 

simultaneously25. This means that when a rider uses a 

cellphone or hands-free while driving, they must divide 

their attention between operating the cellphone and still 

concentrating on riding a motorcycle. The behavior of 

drivers who operate their cellphones while driving can 

reduce their sensitivity to road conditions and reduce 

reaction time to events that occur while driving. This 

opinion is in line with the research of Marsaid et al., 

(2013) which found that a careless driver can cause an 

accident, because the driver has decreased concentration 

and responsibility in driving16. This will get worse if 

the driver is driving at high speed. Carelessness can 

cause drivers to less anticipate traffic situations and be 

less able to predict the dangers in front of them, thus 

allowing accidents to occur.

Operating a cell phone while driving is much more 

dangerous than driving while drunk. Using a cell phone 

while driving is 6 times more likely to cause accidents 

than when drunk26. 

The Correlation between Safety Riding 
Knowledge and Accident 

This analysis aims to determine whether there is 

a correlation between knowledge of safety riding and 

accident events. The correlation test was carried out 

using the chi-square test method. The analysis results is 

presented in Table 4 as follows. 

Table 4. Chi-Square Test on the Correlation between Safety Riding Knowledge and Accident Incidents 

Accident
Total

P-value of Chi-
Square* Test

Coeff. (Phi)
No Yes

Safety Riding 
Knowledge

Low
8 10 18

0.442 -0.169

7.3% 9.1% 16.4%

High
53 39 92

48.18% 35.5% 83.6%

Total
61 49 110

55.5% 44.5% 100.0%

The results of the chi-square test presented in Table 

4 show that the resulting p-value is 0.442 which is 

greater than the value of α 0.05. P-value that is greater 
than the value of α indicates there is no correlation 
between knowledge of safety riding on the incidence 

of accidents. The coeff value (Phi) = -0.169 indicates a 
very weak correlation and there is a negative correlation 

between compliance with PPE and the incidence of 

online motorcycle taxi motorcycle accidents. This is 

supported by research conducted by Ariwibowo (2013) 

which found no correlation between knowledge and 

safety riding practices27.

However, knowledge also needs to be possessed by a 

worker. The higher a person’s education level, the better 

his mindset will be in digesting the information that 

underlies that person’s behavior pattern. The practice 

of safety riding is a safe driving behavior that requires 

knowledge of safety riding11. Knowledge is based on 

a good mindset. The level of education is not the only 

factor that supports a person’s mindset, but a high level of 

education in a person will make that person more likely 

to accept good changes. Conversely, someone who does 

not have the basic level of continuing education will be 

closed and difficult to accept these behavior changes. 
This opinion is as stated by Maria & Erlisa (2015) which 
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states that a person’s practice is based on perceptions 

that give rise to a real action or one’s attitude in behavior 

where good or bad one’s attitude can be influenced by 
how much a person’s level of knowledge. Thus it is clear 

that a good attitude or action is needed in the practice of 

safety riding considering that fast and precise response 

capabilities are needed when driving so that drivers can 

be more responsive to the surrounding environment and 

avoid accidents28. 

The Correlation between Length of Work and 

Accident 

This analysis aims to determine whether there is 

a correlation between the length of work in a day and 

the incidence of accidents. The correlation test was 

performed using the chi-square test method. The result 

of the analysis is presented in Table 5 as follows. 

Table 5. Chi-Square Test on the Correlation between Length of Work and Accidents 

Accident

Total
P-value of Chi-
Square* Test

Coeff. (Phi)

No Yes

Length of Work 
in a Day

Less than 8 
hours

8 15 23

0.045 0.214

7.3% 13.6% 20.9%

More than 8 
hours

53 34 87

48.2% 30.9% 79.1%

Total

61 49 110

55.5% 44.5% 100.0%

The results of the chi-square test in Table 5 present 

that the resulting p-value is 0.045 which is smaller than 

the α 0.05. This implies a correlation between length of 
work and the incidence of accidents. Meanwhile, based 

on the value of coeff (Phi) = 0.214, it proves that there 
is a weak correlation and the direction of a positive 

correlation between a day’s work and the incidence of 

online motorcycle taxi motorcycle accidents. In other 

words, the higher the time spent driving, the higher 

the accident rate.Work that requires physical activity 

will affect the work of the muscles, cardiovascular, 

and respiratory system. If work goes on for a long time 

without rest, then the body’s ability to do activities 

properly will decrease, which will cause body pain and 

the possibility of work accidents at work29. 

One of the factors that causes online motorcycle 

taxi drivers to work more than 8 hours is that online 

motorcycle taxi drivers want to pursue more targets so 

that their income can increase. Extending work time and 

capabilities without being accompanied by efficiency, 
effectiveness and optimal work productivity in the end 

only causes a decrease in the quality and results of work 

which, if carried out for a long time, will increase the 

risk of fatigue, health problems, illness and accidents18.

Based on the overall results that have been analyzed 

by researchers, it is found that there are many effects 

of workload on the traffic experienced by online 
motorcycle taxis. The most risky effect on accidents 

based on the results of the analysis that has been carried 

out is fatigue during work. This fatigue is part of the 

human factor which is one of the basic causes of unsafe 
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work behavior. Based on the theory of work accidents, 

it is stated that work accidents may occur due to unsafe 

work behavior and unsafe working conditions. One of 

the basic causes of these two things is human factors, 

namely physical / physiological stress such as physical 

exhaustion of the workers of this company30. 

Conclusion 

The conclusions obtained based on the results of the 

research analysis carried out are as follows:

1. There is a quite strong correlation between 

fatigue and the incidence of online motorcycle taxi 

accidents.

2. There is a weak correlation between negligence 

and the incidence of online motorcycle taxi accidents.

3. There is no correlation between knowledge of 

safety riding and the incidence of online motorcycle taxi 

accidents.

4. There is a weak correlation between the length 

of work and the incidence of online motorcycle taxi 

accidents.

The suggestions can be put forward are it is expected 

that motorcycle drivers to be more obedient and improve 

self-control during driving to avoid traffic accidents. 
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Abstract

Introduction: Oral squamous cell carcinoma (OSCC) is one of the most common malignancies of the oral cavity. One 
of the foremost cells recruited near the tumor front is the mast cells. Mast cells produce angiogenic mediators such 
as fibroblast growth factor (FGF), transforming growth factor (TGF), tumor necrosis factor, (TNF), and the vascular 
endothelial growth factor (VEGF) 1. which are increased in precancerous lesions and found in more abundance in 
OSCC. 

Accumulation of mast cells around the tumor margins and their release of potent pro-angiogenic and angiogenic 
factors may represent a tumor-host interaction which probably favors tumor progression. The progression of oral 
lesions from dysplasia to oral squamous cell carcinoma is characterized by an “angiogenic switch” that is associated 
with an increase in the neovascularization of the subepithelial lamina propria, which may be considered an indicator 
of malignant transformation. 2

MCs also represent a rich source of proteases, especially ofmast cell tryptase and chymase, which directly degrade 
the extracellularmatrix through their proteolytic activity and thus indirectly stimulate angiogenesis and facilitate 
invasion and metastasis. Theliterature has proven that mast cells can be an indicator of increased angiogenesis and 
hence can help in the prediction of carcinogenesis, its progression, and also the prognosis of the malignant lesions.

Aim of the Study: To compare the number, morphology, and distribution of mast cells in different grades of oral 
epithelial dysplasia (OED) and oral squamous cell carcinoma (OSCC) and to study their role in tumor growth and 
pathogenesis

Materials and Methods: A total of 39 cases, which included 13 cases of dysplasia and 26 of OSCC were included 
in the study.  Tissue sections were stained with H&E and 1% toluidine blue was used to evaluate mast cells. Mast 
cells were counted manually using an ocular grid throughout the tissue sections in 10 representative grid fields in 
a stepladder fashion. (40x magnification).The mean mast cell density (MCD) of 10 fields was calculated and was 
expressed as mean (standard deviation) per mm3,4. Mast cells were then categorized as typical, atypical, or granular 
mast cells and statistically analyzed.5 

Result: In the present study, there is a decrease in the number of mast cells with severe grades of dysplasia and poorer 

grades of oral squamous cell carcinoma. 
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Conclusion

Mast cells may induce the tumor progression by 

providing a mitogenic stimulation or angiogenesis-the 

hallmark of the tumor growth and metastasis through the 

release of various mediators. 
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Introduction

Oral squamous cell carcinoma (OSCC) is the 

most common oral malignancy, representing up to 

80-90% of all malignant neoplasms of the oral cavity. 

Major etiological and predisposing factors for OSCC 

mostly include smoking and alcohol consumption, and 

ultraviolet radiation (specifically for lip cancer), but 
several other factors such as human papillomavirus 

(HPV) and Candida infections, nutritional deficiencies, 
and genetic predisposition have been also associated .6

Angiogenesis, the growth of new vessels from 

existing one is a complex phenomenon which is 

required for growth and survival of neoplasm. Tumour 

angiogenesis is mediated by angiogenic factors released 

by cancer cells, and or by host immune cells. Among the 

host immune cells, mast cells play an important role in 

tumor progression via promoting angiogenesis.7

Mast cells are mobile secretory cells that demonstrate 

metachromatic granules and are distributed around the 

microvascular endothelium in the oral mucosa and dental 

pulp. They have diverse biological functions which 

include phagocytosis, antigen processing, production of 

cytokines, and release of a variety of preformed (e.g., 

histamine, proteoglycans, and proteases) and newly 

formed physiological mediators (e.g., leukotrienes and 

prostaglandins).4

They exert their influence locally and systemically 
by releasing a variety of potent chemicals like histamine, 

leukotrienes, and cytokines through degranulation and 

induce neovascularization through angiogenic mediators 

such as fibroblast growth factor (FGF), transforming 

growth factor-𝛽 (TGF), tumor necrosis factor-𝛼 (TNF), 

and vascular endothelial growth factor (VEGF).8

Mast cells are attracted to the lesion site and may 

turn on an angiogenic switch during tumorigenesis in 

OSCC. The present study aimed to compare the number, 

morphology, and distribution of mast cells in different 

grades of oral epithelial dysplasia (OED) and oral 

squamous cell carcinoma (OSCC) and study their role in 

tumor growth and pathogenesis.

Materials and Methods

A total of 13 cases of dysplasia (mild, moderate & 

severe dysplasia) and 26 cases of OSCC (well, moderate 

and poorly differentiated OSCC) were considered 

from the archival collection of the Department of Oral 

Pathology & Microbiology, MCODS Mangalore. 

After obtaining the clearance from the Institutional 

ethical committee, tissue sections from the selected 

cases were taken and were stained with H&E to confirm 
the diagnosis while 1% toluidine blue staining was used 

to evaluate mast cells. Toluidine blue stains mast cell 

granules purplish-red and nucleus sky blue color. Mast 

cells were counted manually using an ocular grid under 

40x magnification in a stepladder fashion.[Fig 2] The 
mast cells were counted throughout the tissue sections 

in 10 representative grid fields (40x magnification). The 
mean of 10 values was calculated and was expressed as 

mean (standard deviation) per mm.3,4

 The following criteria were used to study the 

morphology of mast cells: 9 [Fig 1]
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· Typical (TMC): When the cytoplasmic 

membrane, the nucleus, and granules of cytoplasm were 

seen.[A]

· Atypical (AMC): When the nucleus and the 

granules were seen but the cytoplasm is not defined.[B]

· Granular (GMC): The presence of three or more 

aggregations of granules from degranulated AMC’s 

without the presence of their nucleus.[C]

Statistical Analysis: The mean mast cell density 

(TMC, AMC, GMC) was compared between the six 

groups of dysplasia and OSCC using One – way analysis 

of variance (ANOVA) followed by Post-Hoc Tukey’s 

for group-wise comparisons. A p-value of 0.05 or less 

was considered for statistical analysis.

Results

In the present study mast cells were present in both 

dysplasia and oral squamous cell carcinoma, the total 

mast cells decreased with increased grades of dysplasia 

(40, 38, and 33). The total number of mast cells was 

increased in mild dysplasia and mast cells were least in 

poorly differentiated oral squamous carcinoma which 

showed statistically significant. [Table 1] 

OED with mild dysplasia showed the highest 

number of TMC moderate dysplasia showed an increased 

number of AMC (18) and severe dysplasia showed a 

predominance of GMC.[Table 2]

In OSCC cases with well-differentiated OSCC 

showed a higher proportion of TMC (24.5), moderately 

differentiated OSCC showed an increased number of 

AMC (31.86), and poorly differentiated OSCC showed a 

greater number of GMC (31.92). All these changes were 

statistically significant.

ROC curve analysis was performed with total 

mast cells, Typical Mast cells, Atypical mast cells, and 

Granular mast cells to predict survival. It was found 

that granular mast cells had the highest area under the 

curve with a value of 0.896 (95% CI of 0.694-1.000). 

The other parameters the total mast cells (AUC, 0.250), 

typical mast cells (AUC 0.271), or atypical mast cells 

(AUC 0.021) had a lower area under the curve values 

indicating poor prediction. On the assessment of the 

coordinates of the cutoff for granular mast cells, it was 

found that at a cutoff of 13.5 there was 100% sensitivity 

and 75% specificity. 

A Kaplan Meier survival analysis was done using 

a cutoff of 13.5 of GMC. Both the cases of death had 

a higher GMC value and survival time of <12 months. 

This comparison had a chi-square value of 3.635 and a 

p-value of 0.057. [Table 4]

TABLE 1: Mast cells in oral dysplasia and squamous cell carcinoma

 N Mean Std. Deviation F P VALUE

TOTAL MAST CELLS

MILD DYSPLASIA 5 40.80 6.301

7.588 0.003

MODERATE DYSPLASIA 4 38.50 4.359

SEVERE DYSPLASIA 4 33.00 7.394

WELL DIFFERENTIATED SCC 6 41.83 10.048

MODERATELY  
DIFFERENTIATED SCC

7 57.43 30.506

POORLY DIFFERENTIATED SCC 13 27.23 4.024

Total 39 38.38 17.041
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TYPICAL MAST 
CELLS

MILD DYSPLASIA 5 21.80 5.119

15.532 <0.001

MODERATE DYSPLASIA 4 11.75 1.708

SEVERE DYSPLASIA 4 10.25 14.221

WELL DIFFERENTIATED SCC 6 24.50 11.397

MODERATELY  
DIFFERENTIATED SCC

7 12.14 3.185

POORLY DIFFERENTIATED SCC 13 4.46 2.696

Total 39 12.49 9.838

ATYPICAL MAST 
CELLS

MILD DYSPLASIA 5 13.80 4.604

7.437 0.003

MODERATE DYSPLASIA 4 18.00 2.449

SEVERE DYSPLASIA 4 8.25 6.076

WELL DIFFERENTIATED SCC 6 11.50 4.231

MODERATELY  
DIFFERENTIATED SCC

7 31.86 17.846

POORLY DIFFERENTIATED SCC 13 8.85 3.412

Total 39 14.90 11.623

GRANULAR MAST 
CELLS

MILD DYSPLASIA 5 5.00 3.162

8.006 0.002

MODERATE DYSPLASIA 4 8.75 .957

SEVERE DYSPLASIA 4 14.50 6.557

WELL DIFFERENTIATED SCC 6 5.83 3.312

MODERATELY  
DIFFERENTIATED SCC

7 13.43 12.421

POORLY DIFFERENTIATED SCC 13 13.92 3.121

Total 39 10.97 6.941

Cont... TABLE 1: Mast cells in oral dysplasia and squamous cell carcinoma
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TABLE 2:  Types of mast cell in oral dysplasia and oral squamous cell carcinoma

  

 

 TABLE 3: ROC curve 
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TABLE 4:Survival analysis

Discussion 

A mast cell is a type of white blood cell which 

is a granulocyte derived from the myeloid stem 

cell which is a part of the immune systems. Mast 

cells contain many granules rich in histamine heparin 

and serotonin. They are best known for their role 

in allergy and anaphylaxis. Additionally, they are also 

involved in wound healing, angiogenesis, immune 

tolerance, defense against pathogens, and blood-

brain barrier function. Although there are various 

immunohistochemical markers available for the 

detection of both OSCC and dysplasias search is still 

on for cheaper and more widely used methods such as 

special stains, for example, toluidine blue and crystal 

violet. Mast cells are easily seen under light microscopy 

by toluidine blue stain because of the metachromatic 

granules that fill the cytoplasm. 

The pharmacologically active agents in the mast 

cell granules most likely contribute to the inflammatory 
reaction seen in epithelial dysplasia. The mast cell 

degranulation releases IL-1 which may cause increased 

epithelial proliferation and increased lymphocytic and 

plasma cell infiltration as seen in dysplasias. Histamine 
which is released causes increased mucosal permeability 

and allows the antigens to reach into the underlying 

connective tissue. Heparin further causes endothelial cell 

proliferation and migration which results in increased 

vascularity of the stroma and in epithelial ulceration.10

     According to Ali Tahir et al 8 mast cells secrete many 

pro-angiogenic factors such as angiopoietin -1, vascular 

endothelial growth factor (VEGF), basic Fibroblast 

Growth Factor (bFGF), Monocyte Chemoattractant 
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Protein-4 (MCP-4) (chymase), and histamine and has 

stated that there is evidence of the pro-angiogenic and 

thus pro-tumor role of mast cells. VEGF is significantly 
increased in premalignant and invasive oral lesions. Mast 

cells also release potent angiogenic factors like tryptase 

which play a significant role in angiogenesis leading to 
invasion and distant metastasis of OSCC.11

The present study was done to assess qualitative and 

quantitative measurements of mast cells in OED and 

OSCC and also the role of mast cell number and type 

in the etiopathogenesis of OED and OSCC. The mean 

number of mast cells in mild dysplasia was 40.80 in 

moderate dysplasia was 38.50 and in severe dysplasia 

was 33. Therefore with an increase in grades of dysplasia, 

there was a decrease in the number of mast cells.

Ankle et al 7 in his study concluded that biologically 

and pharmacologically active agents present in the 

mast cells might contribute to inflammatory reaction 
seen in leukoplakia. Interleukin-1 contributed to an 

increase in epithelial proliferation while the release 

of proangiogenic factors such as histamine, heparin, 

chymase, VEGF increases the density of microvessels 

with mild, moderate, or severe dysplasia and OSCC.9 

Mast cells associated with the tumor have been 

found to undergo degranulation releasing granular 

components such as heparin and histamine, which 

potentiate endothelial cell migration and proliferation 

and induce adhesion molecule expression on epithelial 

cells, potentially leading to  increased tumor metastasis. 

Matrix metalloproteinases are also produced by 

mast cells and may contribute to extracellular matrix 

degradation. Thus, mast cells may have an impact on 

both primary tumor development and subsequent tumor 

progression and metastasis.3

Veda Hegade suggested that hypoxia might induce 

tumor cells to release angiogenic factors which in turn 

chemoattract mast cells to migrate into the hypoxic areas 

of the tumor. After migration into the hypoxic areas, 

mast cells might produce stimulating factors that help 

further angiogenesis. These angiogenic factors secreted 

by mast cells either directly promote angiogenesis by 

stimulating the migration or proliferation of endothelial 

cells or indirectly through degradation of the extracellular 

matrix.6

Tumors that are rapidly growing may have a high 

nutritive demand that is provided by the vasculature. 

When the epithelium is altered as in oral epithelial 

dysplasia, recruitment of inflammatory cells is seen. 
The inflammatory and mast cells that migrate to areas 
of the altered epithelium may stimulate angiogenesis 

by secreting proangiogenic and angiogenic components 

either directly or indirectly before the invasion. Once 

the invasion is established as in OSCC the role of mast 

cells is probably shifted from angiogenesis to further 

promoting invasion which might correlate with the 

decreased mast cell density at the primary tumor site.

Our study showed there was a decrease in the 

number of mast cells in poorly differentiated OSCC 

when compared with well-differentiated OSCC which 

was similar to the findings done by Veda Hegade. Poorly 
differentiated OSCC and moderately differentiated 

OSCC are known to be more proliferative and invasive 

where mast cells may have the dual role of promoting 

angiogenesis and invasion and the cytotoxic function of 

mast cells may be too ineffective in such situations.

Mast cells had a role in modifying the stroma for 

the invasion in OSCC as mast cells either promote or 

inhibit tumor growth either alone or in association 

with other cells in the microenvironment and exert an 

effect on altered tissue. An increased number of TMC’s 

in OED is less inflamed area Increased number of 
AMCs was observed in OED and OSCC with moderate 

inflammatory infiltrate.  Increased number of  AMC’s 
and GMC’s in more inflamed areas contribute to the 
active participation of mast cells in various phases of the 

inflammatory process manifested by their degranulation. 

Mast cells exhibit one of two predominant 

phenotypes, as defined by staining characteristics and 
granule enzyme content. Most mast cells in connective 

tissue sites stain intensively with dyes, probably due to 

their heparin content. 11

Tryptase, the most abundant secretory granule-

derived neutral serine proteinase contained in mast 

cells, can degrade components of the extracellular 

matrix and has been used as a specific marker for mast 
cells. Tryptase+ mast cells are often among the first 
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immune cells recruited to tumor sites in response to the 

chemotactic stimuli and increase in solid tumors. in the 

study conducted by Guoming Hu Etal 9 where there 

was a close association between increased tryptase+ 

mast cells and decreased survival of patients. He 

suggested that: tryptase, stored in the secretory granules 

pre-formed active serine proteases of tryptase+ mast 

cells, can stimulate the proliferation of endothelial 

cells, promote the formation of vascular tubes in vitro, 

and also activate plasminogen activator (PA), which 

induces the release of vascular endothelial growth factor 

(VEGF) or fibroblast growth factor-2 (FGF-2) from their 
extracellular matrix-bound state, and is angiogenic in 

vivo in the chorioallantoic membrane (CAM) assay.

Thus mast cells either promote or inhibit tumor 

growth either alone or in association with other cells in 

the microenvironment and exert an effect on the altered 

tissue. Thus mast cells play an important role in mediating 

the cross-links between the external angiogenic agent 

and local immunologic factors. Mast cells may induce 

tumor progression by providing a mitogenic stimulation 

or angiogenesis-the hallmark of the tumor growth and 

metastasis through the release of various mediators.

The increase in mast cell density is associated with 

poor prognosis in different malignant tumors indicating 

their role in tumor progression. recent studies state that 

mast cell accumulation at the periphery at the tumor 

areas and the release of proangiogenic factors may 

represent a tumor-host interaction that probably favors 

tumor progression.12 

Conclusion 

Thus mast cells either promote or inhibit tumor 

growth either alone or in association with other cells in 

the microenvironment and exert an effect on the altered 

tissue.

Thus mast cells play an important role in mediating 

the cross-links between the external angiogenic agent 

and local immunologic factors. Mast cells may induce 

tumor progression by providing a

mitogenic stimulation or angiogenesis-the hallmark 

of the tumor growth and metastasis through the release 

of various mediators.
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Abstract

As the prevalence of periodontal diseases increases and antibiotic resistance develops, there is a need for 
alternative methods of treatment, safe, reliable and economical. Worldwide, dentistry has recently shown 
a change in approach to the use of such modalities to treat many inflammatory oral diseases. Aloe vera is a 
medicinal herb with many advantages and has recently gained considerable importance in clinical research. 

Aim: The aim of this study is to determine the effect of using Aloe vera mouthwashes on improving 
periodontal health among secondary school students in in Duhok, Kurdistan Region, Iraq.  

Materials and Methods: A quasi experimental study conducted on 289 systemically healthy participants 
with moderate and severe gingivitis (132 females and 157 males) aged 14-20 years randomly selected from 
eight secondary schools using multistage random sampling in Duhok city from December 2018 to May 
2019. The periodontal status was assessed by using the Gingival Index and Plaque Index before and 4 weeks 
after using Aloevera mouthwash. 

Results: there was a significant decrease in the means of plaque and gingival indices after using Aloe vera 
mouthwash in the whole sample (p < 0.001), and among each gender (p < 0.001). 

Conclusion: The finding of this study showed that Aloe vera could prove to be effective mouthwash due to 
its ability to reduce periodontal indices. Therefore, Aloe vera can be used as an alternative product for the 
prevention and treatment of gingivitis. 

Key words: Aloe vera, gingival index, plaque index, periodontal diseases, students. 

Introduction

Periodontal diseases are chronic inflammatory 
processes refers to inflammation and loss of periodontal 
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tissues all around teeth. The disease is usually initiated as 

gingivitis, a reversible inflammation of the periodontal 
soft tissue that results in gingival bleeding and 

swelling and when the periodontal supporting tissues 

are involved, it is called periodontitis. The disease 

is caused by pathogenic plaque microorganisms and 

influenced by factors such as systemic condition, oral 
hygiene, age, gender, smoking and oxidative stress (1- 3). 

In many countries and regions, periodontal disease has 

been underestimated, notably in those with low socio-

economic status and a poor healthcare system, making 
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it widespread in populations. Up to 90% of the global 

population has been reported to have undergone some 

types of periodontal disease in their lifetime (4).

Remarkably, with effective and proper approaches, 

periodontal disease is both preventable and treatable. 

The management of causal factors is one of the main 

fundamentals for such modalities. It is well recognized 

that periodontal pathogenic bacteria colonizing dental 

plaque or biofilm, particularly in subgingival areas, 
are the major etiological factor in periodontal disease. 

Control and eradication of certain microorganisms 

and microbial biofilms are considered to be the most 
important regimes for the prevention and treatment of 

such diseases (2, 5).

Numerous studies have demonstrated that oxidative 

stress is one of the pathophysiological mechanisms 

underlying periodontal diseases (6 - 8). Oxidative stress 

implies the accumulation of free radicals due to the over-

production of free radicals which cannot be processed 

gradually or because antioxidants are less available. 

Reactive oxygen species ROS play a major role in the 

destruction of tissues (6). 

Therefore, inflammation mediated by oxidative 
stress is likely to be one of the possible mechanisms 

leading to the development of periodontal disease. This 

means that traditional periodontal disease prevention 

and care based on the control of bacterial infections 

tend to be ineffective, and antioxidant supplementation 

oxidative stress-reducing regimens have emerged as 

promising preventive and therapeutic adjuncts. 

For these diseases. It is notable that up to 80% of 

the world’s population uses herbal products for their 

basic health care, such as extracts, teas, and other active 

compounds (9).

In the field of dentistry, recent advances have seen a 
shift in the use of numerous herbal and natural products 

for the treatment of different oral diseases and conditions 
(10 - 12).

Aloe vera (Aloe barbadensis) is a plant belonging to 

the Liliaceous family. It includes a variety of minerals and 

vitamins. It has multiple properties in nature, including 

immunomodulatory, antiviral and anti-inflammatory. 

There are approximately 75 nutrients and 200 bioactive 

components in different parts of the plant, such as amino 

acids, carbohydrates, enzymes, vitamins, minerals, 

saponins, anthraquinones, lignin, and salicylic acid (13 

, 14).Furthermore, Aloe vera has significant antioxidant, 
antibacterial, antidiabetic and antiviral properties. It has 

been claimed that it can scavenge oxygen radicals and 

resist iron oxidation (14, 15), Aloe vera gel extract indicated 

antimicrobial activity against some oral pathological 

bacteria implicated in dental caries and periodontitis (16).

 Additionally, Aloe vera contains many vitamins, 

including vitamins A, C, E, B1, B2, B3 (niacin), B6, 

choline, folic acid, alpha-tocopherol, and beta-carotene. 

Aloe vera is also one of the few plants containing vitamin 

B12. Vitamins A, C and E, which have a significant 
antioxidant effect (13). Moreover some of the components 

of Aloe vera are active in collagen formation, such as 

vitamin C, hyaluronic acid and dermatan sulfate, and 

thus offer relief from swelling and bleeding gums (11).

The present study was designed to determine the 

effect of Aloe vera mouthwash to control established 

dental plaque and gingivitis, and to provide an overview 

of the impact of Aloe vera on periodontal diseases. 

Materials and Methods

The study was conducted on a sub sample selected 

from a previous study conducted on 809 randomly 

selected high school students aged 14 to 20 years using 

multistage random sampling in Duhok city, Kurdistan 

region, Iraq, from October 2018 to May 2019; to estimate 

the prevalence of dental caries and periodontal disease. 

(Hamonari et al 2020, recently accepted for publication 

in JCRD).

Initially, a total of (304) systemically healthy 

participants were diagnosed with moderate and severe 

gingivitis (gingival index >1) were approached to 

participate in this study. However, fifteen students were 
dropped out from the study for various reason, resulting 

in a total study population of 289 participants. 132 

were female and 157 were male, were selected from the 

students participating in the study and provided with 

Aloe vera mouth rinse.
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Inclusion and exclusion criteria

Systemically healthy participants with an age range 

of 14 to 20 years diagnosed with moderate to severe 

gingivitis were enrolled in this study, after a detailed 

clinical assessment and medical history.

Exclusion criteria were: use of any mouthwash 

during the study; use of antibiotics therapy in the last 

two weeks; a history of hypersensitivity to Aloe vera, 

and students with orthodontic appliances. 

 Scientific and Ethical approval for the study was 
granted by the Scientific Committee of College of 
Dentistry/Duhok University (approval no. 690). 

The aim was outlined to all students prior to inclusion 

in the study, and the Aloevera mouthwash (Origin: 

France, Carrefour 0% alcohol consisted of Aqua , Aloe 

barbadensis leaf juice , preservative, lemon-lime flavor, 
and sorbitol , CI 42090 , CI 19140 ) was given to the 

participants in order to obtain consent from their parents 

authorizing the enrollment of the students in the study. 

Participants were notified that they could withdraw from 
the study at any time. 

Clinical dental examination

All examinations were performed by the researcher 

under standardized conditions using a disposable mouth 

mirror, probes, masks, and gloves in their schools on a 

regular classroom chair using daylight.

To determine the periodontal status of the 

participants in the current study; the following indices 

were recorded in the subsequent order: Plaque Index 

(PI) by Silness and Loe (17) and Gingival Index (GI) by 

Loe and Silness (18) .The researcher conducted clinical 

parameter (PI and GI) measurements for 289 participants 

on 2 occasions, 4 weeks apart. The examination method 

involves the assessment of four surfaces (buccal, lingual/

palatal, mesial and distal) of six index teeth (18, 23, 26, 

38, 43, 46). Dental plaque (PI) and gingivitis (GI) were 

examined on the basis of an analysis of the four surfaces 

of the index teeth, to assess the presence or lack of signs 

of the mentioned indices. The sites were probed with a 

calibrated periodontal probe, having to wait 10 seconds 

to confirm the presence / absence of gingival bleeding. 

The existence of dental plaque was assessed whether 

it was visualised with the naked eye or there was an 

accumulation of soft matter within the gingival margin 

and/or on the tooth and gingival pocket (score 2 and 3 in 

accordance with PI) and considered to be existing if the 

characteristic sign is seen at least one site. The PI was 

rated as: Healthy = PI < 1; Fair = PI 1-1.9; Bad = PI ≥ 2.

 Where gingivitis was assumed to be present when at 

least one site reported bleeding on examination (scores 2 

and 3 for the GI ranking).

The gingival index tests the severity of gingivitis 

on a scale ranging from 0.1 to 3.0 (0.1-1.0: mild 

gingivitis, 1.1-2.0: moderate gingivitis, and 2.1-3.0: 

severe gingivitis) (1). Moderate and sever gingivitis was 

considered with gingival index >1 (as a mean value for 

all tooth surfaces scored).

A quasi experimental study was conducted. The 

participants have been advised to follow their regular 

brushing protocol. Students were instructed to rinse 

their mouths with 10 ml of their assigned mouthrinse 

(Aloevera mouthwash 500 ml with 0% of alcohol) for 

a period of 1 min twice a day after breakfast and before 

going to bed and not to rinse with water thereafter for 

the experimental period of 4 weeks. Over the four-

week period of mouthrinse home use, during which 

there will be no restrictions regarding diet or smoking 

habits. The use of any other new oral hygiene products 

or procedures, such as floss or interdental stimulators, 
was not permitted during the study. 

Clinical assessment of PI and GI was performed 

again at the end of four weeks by the same examiner, 

and compared with baseline gingivitis and dental plaque 

evaluation. 

Statistical Analysis 

Data were analyzed using the Statistical Package 

for Social Sciences (SPSS, version 22). Numerical 

variables were presented and summarized as means and 

standard deviations. Chi-square and Fisher’s exact tests 

were used to compare proportions. Paired t–test used to 

measure the differences in mean PI and GI between the 

two occasions. A p-value of ≤ 0.05 was considered to be 
statistically significant. 
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Results 

Table (1) shows that there was a significant decrease 
in the mean of plaque index and the mean of the gingival 

index after the intervention whether among females (p < 

0.001), among males (p < 0.001), or in the whole sample 

(p < 0.001). 

Table (1): Means of Plaque index and gingival index before and after intervention by gender

 Pre-intervention Post-intervention  

 Mean (±SD) Mean (±SD) p†

Plaque index

Female 1.75 (±0.28) 1.29 (±0.32) < 0.001

Male 1.50 (±0.34) 1.18 (±0.27) < 0.001

Whole sample 1.61 (±0.34) 1.23 (±0.30) < 0.001

Gingival index

Female 1.69 (±0.28) 1.15 (±0.27) < 0.001

Male 1.86 (±0.42) 1.18 (±0.32) < 0.001

Whole sample 1.78 (±0.38) 1.17 (±0.30) < 0.001

*By Paired t- test, †P ≤ 0.05 (Significant). 

It is evident in Table (2) that the PI of 45 patients was categorized as bad before the intervention, but after the 

intervention there was a downgrading of the PI where 38 patients of them (84.4%) became fair and 4 patients (8.9%) 

became healthy. The table shows that 240 patients had fair PI before the intervention, and 43 (17.9%) patients 

became healthy after the intervention (p < 0.001). 

Table (2): Categories of plaque index before and after intervention

       PI After intervention 

  Healthy  Fair  Bad Total number  

PI before intervention No. (%) No. (%) No. (%) P†

Healthy 4 (100.0) 0 (0.0) 0 (0.0) 4

 

 < 0.001
Fair 43 (17.9) 197 (82.1) 0 (0.0) 240

Bad 4 (8.9) 38 (84.4) 3 (6.7) 45

Total 51 (17.6) 235 (81.3) 3 (1.0) 289  

*By McNamara Bowker test. Healthy = PI < 1; Fair = PI 1-1.9; Bad = PI ≥ 2. †P ≤ 0.05 (Significant). 

Table (3) reveals that 286 patients had moderate gingivitis before the intervention, around one third of them 

(32.5%) became mild after the intervention (p < 0.001). 
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Table (3): Severity of gingivitis before and after intervention

Gingivitis after intervention

 Mild Moderate 
Total

 
 P†

 Before intervention No. (%) No. (%) No. (%)

  

< 0.001
Mild 3 (100.0) 0 (0.0) 3 (100.0)

Moderate 93 (32.5) 193 (67.5) 286 (100.0)

Total 96 (33.2) 193 (66.8) 289 (100.0)  

*By McNemar test. †P ≤ 0.05 (Significant). 

Discussion 

The current research aims to investigate the 

effectiveness of Aloe vera mouthwash in the prevention 

of plaque formation and gingival inflammation. Aloe 
vera seems to be a potential antimicrobial product that 

is as effective in reducing plaque and gingivitis as 

chlorhexidine (11, 12). Chlorhexidine is recognized as a 

benchmark control for plaque and gingivitis reduction, 

however side effects such as teeth and tongue staining, 

altered taste sensation, and increased calculus formation 

also discourage it from being used for long periods 

of time. Thus a naturally occurring, indigenous and 

cost-effective oral hygiene aid must be created (10, 11). 

Aloe vera is such product that has several advantages 

and has recently acquired considerable significance 
in clinical research (12). The viscous secretion known 

as mucilage in Aloe vera contains several vitamins 

and amino acids. Principally, vitamins A, C and E are 

antioxidant substances that relate to the elimination of 

potentially damaging oxidative agents and carcinogens 
(19, 20). Mucilage also produces antioxidant enzymes 

that function to combat free radicals generated from 

the infection site, such as glutathione peroxidase and 

superoxide dismutase .The antioxidant properties of the 

plant function synergistically with the anti-inflammatory 
compounds to promote wound healing (20). Furthermore, 

a previous study of fifty-three healthy volunteers 
received 250 mL of Aloevera gel extract daily for 14 

consecutive days to investigate the effect of Aloevera 

gel extract on plasma total antioxidant capacity (TAC) 

and oral pathogenic bacteria. The daily consumption 

of Aloevera gel extract was found to decrease the 

amount of oral pathogenic bacteria, Lactobacillus spp 

and Streptococcus mutans in saliva. In addition, the gel 

extract helps to increase plasma total antioxidant ability, 

with no clinical adverse effects (21). 

Plaque index and gingival index have been 

frequently used in clinical and epidemiological research 

as indicators of periodontal status. Plaque index provide 

a tool to follow and record oral hygiene practices. 

The gingival index was calculated based on the 

inflammation symptoms including swelling, redness, 
and bleeding. Therefore, major reduction in the GI 

decreases inflammation markers in the case group (22). 

The study s showed that the mean plaque index and 

the mean gingival index decreased significantly after the 
intervention, whether among females, among males, or 

in the entire sample.

The study results are consistent with a thirty-day 

randomized controlled trial of 390 dental students with 

gingival Index score >1.1, comparing the efficacy of 
Aloe vera mouthwash and chlorhexidine on periodontal 

health, the results concluded that Aloe vera had the same 

efficacy as chlorhexidine. It can therefore be used as an 
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alternative product to treat and prevent gingivitis (12). 

The results of the study are also in accordance with the 

findings of Karim et al. in a randomized controlled trial 

of 345 voluntary university students in India, to evaluate 

the effect of Aloe vera mouthwash on periodontal health 

over a 30-day period. This demonstrated that the test 

groups with Aloe vera mouthwash showed significant 
reductions in periodontal indices at the end of the trial 

within 30 days, Aloe vera mouthwash did not indicate 

any side effects as shown with chlorhexidine (11). The 

results of this study were in line with those provided 

by Gupta et al. Who reported a significant reduction in 
plaque scores after 4 days of mouth rinsing with Aloe 

Vera over 300 students .It was concluded that there was 

no statistical difference between chlorhexidine gluconate 

mouthwash and Aloe vera mouthwash within the limits 

of this 4-day plaque formation analysis (10). 

A further research was performed to determine the 

effectiveness of Aloe vera juice mouthwash after scaling 

therapy in 30 patients having gingivitis aged 20 to 49 

years. The result indicates that a significant reduction 
in gingival inflammation compared to the control group 
without mouthwash was evident with the use of Aloe 

vera for 7 days (23). Additional study by Moghaddam 

et al. in Iran. Assessed the effects of local use of Aloe 

vera gel in the treatment of 20 patients with chronic 

periodontitis. The investigation found that the local 

application of Aloe vera gel can be recognized as an 

adjuvant therapy for chronic periodontitis with scaling 

and root planning (22). 

Consequently, Aloe vera mouthwash can be an 

effective antiplaque agent and can be an inexpensive 

herbal alternative for chlorhexidine with appropriate 

refinements in taste and nutritional value.

However, a randomized controlled trial by 

Chandrahas et al. among 120 systemically healthy 

participants in the age group of 18-25 years was screened 

to test the effectiveness of Aloe vera mouth rinse on 

experimental plaque formation and gingivitis., which 

showed that Aloe vera-containing mouth wash reported 

a substantial decrease in the Plaque Index and Bleeding 

Index scores for the use of Aloe vera mouthwash for 7, 14 

and 22 days intervals, but the effect was less significant 
compared to chlorhexidine (24). 

The low plaque index found in the study participants 

may be explained by the fact that Aloe vera is a high 

antimicrobial agent. Aloe vera has shown antibacterial 

activity against a number of bacteria, mainly 

Streptococcus mutans, which are responsible for its anti-

plaque effect (21, 24).

Aloe vera has resulted in a considerable decline in 

the gingival index probably due to that Aloevera gel was 

shown to contain biologically active compounds such 

as mannose-6-phosphate, carboxypeptidase, glutathione 

peroxidase, and superoxide dismutase. These compounds 

possess anti-inflammatory, antioxidant and anti-bacterial 
properties and regulate the immune system and promote 

wound healing (25).

Several anti-inflammatory properties are found 
in Aloe vera. Carboxypeptidase present in Aloe vera 

inactivates bradykinin, thereby decreasing prostaglandin 

synthesis and preventing the oxidation of arachidonic 

acid, which can minimize inflammation and relieve pain. 
Magnesium lactate, which is also present in Aloe vera, 

has been shown to inhibit Histidine Decarboxylase, 

preventing the production of histidine histamine in mast 

cells. Decreased gingival index can also be due to the 

presence of sterols as an anti-inflammatory agent and 
lupeol as an antiseptic analgesic agent in Aloe vera (11).

The antioxidant properties of Aloe vera inhibits 

the production of free oxygen radicals by active 

polymorphic nuclear leukocytes (PMNs). Furthermore 

the vitamin C found in Aloe vera is associated with the 

formation of collagen and raises the oxygen levels at the 

damaged tissue due to blood vessel dilation. It has also 

been shown to relieve swelling, and gum bleeding (26). 

Limitations

 The study has limitations, including the wash-

out time cross-over design would have been more 

authenticated as it removes the variable host response 

bias. However, future research (with long-term rinse 

duration) can be carried out to conclude the advantages 

and disadvantages of antioxidant mouthwash. 

Conclusion and Recommendations

The study concluded that Aloe vera is an effective 
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herb and has enormous potentials in treating periodontal 

diseases, especially in patients who prefer to use 

herbal mouthwash. It might function as an affordable 

herbal alternative for chlorhexidine and may lead to 

the maintenance of periodontal heath. The existing 

literature studies are short-term studies. Future study 

should include larger sample sizes and longer follow-up 

intervals to better understand the mechanisms of action 

and side effects. 
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Abstract

Background: Neonatal period, the first 28 days of life is most vulnerable and crucial time for babies, whose 
birth weight is less than 2.5 kg. Developmental supportive care is an integrated approach for these babies. 
The main objectives of the study were to assess and compare neonatal outcomes (physiological, comfort 
behavior) of LBW Babies before and after implementation of Developmental Supportive Care Bundle in 
experimental and comparison group and to determine the association of neonatal outcomes of LBW Babies 
with their selected demographic variables in experimental and comparison group. 

Methodology: Quasi-Experimental research design (Non- Equivalent Control Group Pretest Posttest 
Design) was used. Data was collected from 30 Low Birth Weight Babies (15 in each group) by convenience 
sampling technique in NICU of MMIMS&R of Ambala, Haryana. 

Pre assessment – temperature and pain assessment done before intervention in both group. After that 
intervention given in only experimental group and post test done on 2 to 5 days. On day 4, the mean post 
implementation score (36.60) of temperature was found significantly (p=.01*) higher in experimental group. 
On day 2 to 5, the mean post implementation score (6.80, 6.40, 6.47 and 6.47) of comfort behavior was 
found to be significantly (p=.006*, .001*, .005* and .002* respectively) higher in experimental group. 

Conclusions: The findings of the study concluded that Developmental Supportive Care Bundle (DSCB) was 
effective in improving neonatal outcomes (temperature and comfort behavior) of Low Birth Weight babies. 

Key words: Effectiveness, Developmental Supportive Care Bundle, Neonatal Outcomes, Low Birth Weight. 
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Introduction

Neonatal period, the first 28 days of life is most 
vulnerable and crucial time for babies, whose birth 

weight is less than 2.5 kg and their birth takes place before 

completion of 37 weeks of gestation.¹Developmental 

supportive care is an integrated approach for these 

babies. The core principles of developmental Supportive 

Care are: Protected sleep, Hearing environment, Family 

centered care, Activities of daily living, Assessment of 

pain and stress. ²

The neonatal mortality is major concern and is not 

uniform across India. While the other state of Kerala has 

already attained Single digit NMR (7/1000 live births) 

where Orissa, Madhya Pradesh, Uttar Pradesh, Rajasthan 
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and Chhattisgarh have a higher neonatal mortality rate 

at 30 or more per 1000 live births. In terms of absolute 

numbers, 4 state alone- Uttar Pradesh, Madhya Pradesh, 

Bihar and Rajasthan- contribute to 56% of total neonatal 

deaths in India and about 14% of the global neonatal 

deaths that occur every year.³

In 2016 main cause of death of neonate occurs 

due to- birth asphyxia, birth defect and preterm birth. 

Addressing preterm birth is now an urgent priority. What 

is reassuring is that more than three- quarters of these 

premature babies can be saved with simple and cost-

effective interventions without the need for sophisticated 

gadgets and neonatal intensive care. These interventions 

include antenatal steroid injections, Kangaroo Mother 

Care, feeding with breast milk, maintaining hygiene, 

supportive and specific measures to treat newborn 
infections.⁴

WHO recommends skin-to-skin care immediately 

after birth for every newborn to ensure that all babies 

stay warm in the first hours of life helps in early initiation 
of breast-feeding, so it should be encouraged. KMC 

satisfies all five senses of the baby. The baby feel mother 
warm through skin-to-skin contact (touch), listen mother 

voice and heartbeat (hearing), sucks breast milk (taste) 

has eye contact with mother (vision) and smell mother’s 

odour (olfaction). KMC can be continued for as long as 

possible initially in the hospital and then at home. This 

is desirable until the baby’s gestation reaches until term 

or weight is around 2500 gm.⁵

A cross over clinical trial was conducted to assess the 

effect of nesting on sleep pattern among preterm infants 

admitted in NICU. 21 preterm who fulfilled inclusion 
criteria were enrolled in the study. They were randomly 

assigned into two groups- for one group nesting was 

done and other group received routine care. Neonatal 

sleep assessment scale was used to evaluate the sleep 

status of preterm babies. This study results supports the 

use of nesting aids in increase sleep and duration of quiet 

sleep and aids in stability of physiological parameters. 

The study suggested further studies needs to recommend 

nesting.⁶

A systematic review of current research evidence 

was done to see the effectiveness of non-pharmacological 

management of pain during needle puncture procedures 

in infants. Containment is the intervention that limits the 

movement of infant during painful procedure, promote 

self-regulation and attenuate physiologic and behavioral 

stress caused by acute pain. No studies have examined 

the effect of this intervention in older infants up to a year 

or the sustained effectiveness of swaddling/ containment 

over ongoing procedures or across varied procedures. 

Further research is recommended to fill these knowledge 
gaps.⁷

The aim of the studyof the study were to assess 

and compare neonatal outcomes (physiological, 

comfort behavior) of LBW Babies before and after 

implementation of Developmental Supportive Care 

Bundle in experimental and comparison group and to 

determine the association of neonatal outcomes of LBW 

Babies with their selected demographic variables in 

experimental and comparison group.

Methodology

Initially, approval was obtained from the university 

ethics committee to proceed (approval number: Project 

no. IEC 1310). The study included LBW babies- were 

less than 2kg, hemodynamically stable and whose 

parents give assent for their babies to participate in 

the study. Tools were formulated and nine experts 

including three Professor of Pediatric Medicine, one 

Assistant Professor of Pediatric Medicine, one Doctor 

(Director Principal) of MMCON, one Professor of 

Pediatric Nursing and three Assistant Professor of Child 

Health Nursing were requested to judge the content 

clarity, relevance, appropriateness and meaningfulness 

for the purpose of the study and to give their opinion 

and suggestion on content, its coverage, organization, 

presentation, language, feasibility of the intervention. 

A necessary modification in content was done as per 
expert’s suggestions. Intervention was found to be 

relevant and appropriate. 

Description of Tool

1.(a) Demographic variables sheet for Neonate: 
Date and time of birth, date of admission, diagnosis, date 

of initiating intervention, age (in days), birth weight, 

gender, gestational age at birth (in weeks), mode of 

feeding, type of milk, any co- morbid illness, number of 
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painful procedure and heel prick per day. 

(b) Demographic variables sheet for mother: 
Age, religion, educational status of mother, any history 

of disease during pregnancy, mother’s occupation, mode 

of delivery, gravida of mother, previous experience 

regarding practice of Kangaroo mother care among 

low birth weight baby, if yes source of information, 

previous experience regarding practice of non- nutritive 

sucking among low birth weight baby, if yes source of 

information, previous practices regarding care of low 

birth weight baby.

2. Development and description of physiological 
parameters record sheet: The physiological parameter 

record sheet was constructed to assess the physiological 

parameter- Axillary temperature (°C). This tool 

comprised of a record sheet to record the physiological 

parameter for 5 days with two observations per day in 

morning and in evening.

3. Development and description of COMFORTneo 
scale: It was developed from the COMFORTneo 

scale by Monique van Dijk. The tool comprised of six 

components that are Alertness, calmness/ agitation, 

crying, body movement, facial tension, muscle tone. 

Total score ranges from 6 to 30. High score indicates 

more pain or more discomfort. 

Procedure

Data collection procedure for comparison group-

On the 1st day, Pre Assessment was done by 

administering the tools. Researcher took 20-25 minutes 

to complete the sample characteristics performa sheet 

of neonate and mother, physiological parameter record 

sheet and COMFORTneo scale (comfort behavior) score 

of LBW during painful procedure (glucose monitoring).

On the 1st to 5th day, routine care provided to the 

neonates as per hospital comparison group received 

policies of Hospital.

On the 2nd to 5th day Post Assessment was done by 

administering the tools (physiological parameter record 

sheet and for scoring comfort behavior of LBW during 

painful procedure.

Data collection procedure for experimental 
group-

On the 1st day, the Researcher did Pre Assessment 

and it took 20-25 minutes to complete the demographic 

sheet of neonate and mother, physiological parameter 

record sheet and for scoring comfort behavior of LBW 

during painful procedure (glucose monitoring).

On the 1st to 5th day, implementation of 

Developmental Supportive Care done. It includes 

massage, nesting, containment, maternal voice and 

KMC. Massage done with coconut oil once a day in 

morning, sterile sheet used for making nest for LBW 

and baby kept under nest for 12 hours and position was 

changed every 2 hourly and containment before, during 

and after the painful procedure in which researcher kept 

her one hand on head of the baby and other hand either 

on buttocks or on feet of the baby once a day. These 

three interventions provided by researcher. Researcher 

taught the mothers regarding maternal voice benefits 
and KMC, these two interventions were given by mother 

twice a day and ensure that mothers were doing the same 

as told. For that researcher was present in each session 

of maternal voice and KMC procedure. Each mother 

talks to their baby and sing lori for 5 min before KMC. 

Duration for each sitting of KMC was 1 hour. These two 

interventions was given by mothers daily.

On the 2nd to 5th day Post Assessment was done by 

administering the tools (physiological parameter record 

sheet and for scoring comfort behavior of LBW during 

painful procedure (glucose monitoring). 

Data Analysis

Kalmograv- Smirnov test was applied to check 

the normality of data distribution. Data was normally 

distributed in both experimental and comparison groups, 

hence parametric tests were applied.

Descriptive statistics: Frequency, mean, median, 

standard deviation, chi- square.

Inferential statistics: t- test and one-way ANOVA. 
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TABLE- 1: Frequency, Percentage Distribution and Chi-Square Showing Comparison of Experimental and 
Comparison Group in terms of Selected Demographic Variables of LBW Babies

S.No. Selected variables
Comparison 
group (n=15)

f(%)

Experimental 
group (n=15)

f(%)

Chi 
square

df p- value

1

Birth weight (kg)

1.1 1.8-2.0

1.2 1.2-1.79

1.3 <1.2

5 (33.3)

1 (66.7)

5 (33.3)

1 (66.7)
- - -

2

Gender

2.1 Boy

2.2 Girl 

8 (53.3)

7 (46.7)

13 (86.7)

2 (13.3)

3.96
1 .04*

3

Gestational age at birth (weeks)

3.1 Less than 32 weeks

3.2 32-34 weeks

3.3 34-36 weeks

3.4 More than 36 weeks

 

3 (20.0)

2 (13.3)

6 (40.0)

4 (26.7)

 

2 (13.3)

2 (13.3)

6 (40.0)

5 (33.3)

 

.31

 

3

 

.95NS

4

Mode of feeding

4.1 Breast feeding

4.2 Orogastric feeding

4.3 Paladai feeding

4.4 Katori feeding/ cup feeding 

4.5 NPO/IV fluids

0 (0.0)

5 (33.3)

2 (13.3)

4 (26.7) 

4 (26.7)

1 (6.7)

8 (53.3)

0 (0.0)

3 (20.0) 

3 (20.0)

 

3.97

 

4

 

.40 NS

5

Type of milk (if not breastfeed 
directly)

5.1 Expressed breast milk

5.2 Formula milk 

5.3 NPO/IV fluids

 

6 (40.0)

5 (33.3)

4 (26.7)

 

10 (66.7)

2 (13.3)

3 (20.0)

 

2.42

 

2

 

.29NS

6

Any co-morbid illness

6.1 Yes

6.2 No

 

15 (100)

 

15 (100)

 

7

Number of painful procedure and 
heel prick per day

7.1 1-2

7.2 3-5

7.3 >5 

 

2 (13.3)

10 (66.7)

3 (20.0)

 

2 (13.3)

12 (80.0)

1 (6.7)

 

1.18

 

2

 

.55NS

 *Significant (p < 0.05)       NS = Not significant 
(p>0.05)

 χ2(1)= 3.84, χ2(2)= 5.99,χ2(3)= 7.82,χ2(4)=9.49

Table 1shows that Chi- square was applied to 

comparison and experimental group with respect to 

sample characteristics of LBW babies gender gestational 

age at birth (χ2=.95), mode of feeding (χ2=.40), type of 
milk (χ2=.29), number of painful procedure and heel 
prick per day (χ2=.55) which were found not significant 
at 0.05 level of significance except for gender (χ2=.04) 
which was found to be significant. Thus, it can be inferred 
that both the groups were homogenous and comparable 
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at baseline in terms of all sample characteristics except for gender. 

TABLE-2: Mean, Mean Difference, Standard Deviation of Mean Difference, Standard Error of Mean 
Difference and ‘t’ Value of Mean Post Test of Temperature of LBW Babies.

N=30

Temperature 
(°C)

Group Mean MD SD SEMD t df p-value

Day-2

Experimental 
group

36.58

0.02 .51 .13 .23 28 .81 NS
Comparison group 36.60

Day-3

Experimental 
group

36.70

0.3 .52 .13 1.13 28 .29 NS
Comparison group 36.40

Day-4

Experimental 
group

36.60

0.4 .41 .01 2.9 28 .01*
Comparison group 36.20

Day-5

Experimental 
group

36.71

0.18 .53 .13 .91 28 .36 NS
Comparison group 36.53

 *Significant (p < 0.05)       NS = Not significant (p>0.05) t(2)=4.30,t(3)=3.18,t(1)=12.71 

Table 2 data concludes that there is significance difference in mean temperature of LBW babies after the 
implementation of DSCB as evident by p value<0.05on day 4.

TABLE-3: Mean, Mean Difference, Standard Deviation of Mean Difference, Standard Error of Mean 
Difference and‘t’ Value of Mean Post Test of Comfort Behavior of LBW Babies.

N=30

Comfort 
behavior

Group Mean MD SD SEMD t df p-value

Day-2
Experimental group 6.80

2.8 1.55 0.4 4.27 28 .006*
Comparison group 9.60

Day-3
Experimental group 6.40

3.13 4.72 0.48 3.76 28 .001*
Comparison group 9.53

Day-4
Experimental group 6.47

2.66 0.79 0.50 3.06 28 .005*
Comparison group 9.13

Day-5
Experimental group 6.47

2.6 1.71 0.44 3.51 28 .002*
Comparison group 9.07



3720    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

 *Significant (p < 0.05)       NS = Not significant 
(p>0.05)

t(4)=2.78, t(3)=3.18 

Table 3 data concludes that there is significance 
difference in mean comfort behavior score of LBW 

babies after the implementation of DSCB as evident 

by p<0.05on day-2 to day-5. Thus, it indicates that 

this difference was a true difference not by chance 

with experimental and comparison group. Hence it 

can be stated that DSCB was effective in reducing the 

discomfort of LBW Babies during painful procedure. 

Discussion

Nearly two third of LBW babies in both group 

(66.7%) weight falls between 1.2-1.79 kg. More than 

half of LBW babies in comparison group (53.3%) and 

majority of LBW babies in experimental group (86.7%) 

were boys. More than one third of LBW babies in 

both groups (40%) fall in the gestational age of 34-36 

weeks. Present study was found contradictory with study 

conducted by AyseKahraman et al (2017), involved 

33 preterm infants, with an average gestational age of 

33.03±1.31 weeks. The mean birth weight of the infants 

was 1757 g±316, 57.6% were female. ⁸

Present study results are consistent with systematic 

review of current research evidence to see the 

effectiveness of non-pharmacological management 

of pain during needle puncture procedures in infants. 

Containment is the intervention that limits the 

movement of infant during painful procedure, promote 

self-regulation and attenuate physiologic and behavioral 

stress caused by acute pain. No studies have examined 

the effect of this intervention in older infants up to a year 

or the sustained effectiveness of swaddling/ containment 

over ongoing procedures or across varied procedures. 

Further research is recommended to fill these knowledge 
gaps.⁷

In the present study pre implementation scores of 

physiological parameters and comfort behavior of LBW 

babies were independent of all the selected variables 

included in the study (birth weight, gender, gestational 

age, mode of feeding, type of milk, any co- morbid 

illness, number of painful procedure and heel prick per 

day, maternal age, religion, educational status of mother, 

mother’s occupation, gravid of mother, any history of 

disease during pregnancy, mode of delivery and previous 

practices regarding care of LBW baby). The findings of 
the study was consistent with the findings of Nashwa 
M. Samra et al, there was no significance association of 
the demographic variables (mode of delivery, gender, 

gestational age, birth weight, mode of delivery) with the 

physical parameter scores. ⁹

Conclusion

Based on the findings of the study, it can be 
concluded that DSCB was effective in improving 

neonatal outcomes (temperature and comfort behaviour) 

of LBW babies. DSCB outcomes can be more effective 

if it is continued for long time even at home. 
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 Independence of Brushing Teeth to Free-Plaque Score in 
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Abstract

Preschool children do not yet have independence in maintaining oral hygiene, especially brushing teeth. Bad 
oral hygiene causes plaque accumulation, where brushing teeth is a simple act of removing plaque and food 
debris with a toothbrush and toothpaste, because plaque and food debris are the main causes of dental caries. 
Purpose: This study was to determine the relationship between independence of brushing teeth to free plaque 
score in preschool children. Method: This type of analytic observational study with cross sectional design. 
The research was conducted on the students of Bintang Kindergarten in Pondok Labu Village, Cilandak 
District, South Jakarta. Data collection using the observation sheet brushing teeth and index free plaqu score.
Data analysis using Chi-Square. Result: Less of independence in brushing teeth as many as 28 respondents 
(87.5%) and as many as 4 respondents (12.5%) independently brushed their teeth while the free plaque score 
with good criteria was 3 respondents (9.4%) and 29 respondents (90.6%) with bad criteria. Independence of 
brushing teeth on the free plaque score showed that the p-value was 0.001 (p <0.05). Conclusion: There is a 
significant relationship between independence of brushing teeth on free plaque score in preschool children. 

Keywords: Independent brushing teeth, free-plaque score, preschool 
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Introduction 

Dental caries is a dental disease that is often 

experienced by preschool children. Dental caries 

in preschool children is commonly known as early 

childhood caries, because the enamel layer of primary 

teeth is thinner than permanent teeth, making it more 

susceptible to dental caries. Dental caries in Western 

Australian Aboriginal children especially preschool 

aged 1- 4 years is the number 5 disease that must be 

hospitalized.In Indonesia, caries children aged 5-6 

yearshas a high prevalence ieamounting to 93% with a 

national def-t figure of 8.43. So it can be interpreted that 
the average preschool children has a history of dental 

caries as much as 8 to 9 teeth per child.1–4 

The condition of damaged teeth due to dental caries 

will result in many problems that will arise, namely 

missing teeth as a result of damaged teeth or untreated 

trauma, will interfere with the function and activity of 

the oral cavity, so that it will affect nutritional status and 

will have an impact on quality of life. During childhood, 

these conditions will have an impact on their growth and 

development and have an impact on their future lives.5–7

The high rate of oral and dental disease in preschool 

children is strongly influenced by several factors. The 
main factors causing caries are the host (teeth and 

saliva), microorganisms, substrate and added time 

factor.Another factor knowledge, attitudes and behavior 

of parents in maintaining the health of their children’s 

teeth and mouth.Bad oral and dental hygiene causes the 

accumulation of plaque which contains various kinds 

of bacteria, including streptococcus mutans as the main 

cause of caries.8–10

Brushing teeth is a simple act of removing plaque 

and food debris with a toothbrush and toothpaste, 

DOI Number: 10.37506/ijfmt.v15i3.15875
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because plaque and food debris are the main causes of 

dental caries. In Indonesia, it shows that the behavior of 

brushing teeth of people aged ≥ 3 years is 2.8% who are 
brushing their teeth properly.4,11 

Brushing teeth in children must be done in everyday 

life without feeling forced. The ability to brush your 

teeth properly and correctly is an important factor for 

oral health care. Research by Purnama et al. proves that 

preschool children do not yet have independence in 

brushing their teeth at school; Ngatemi also proved that 

in brushing the teeth of world-aged children they do not 

have independence at home.7,12,13

Preschool children are those aged 4-6 years. 

Preschool children are also called the phase of individual 

development. In this phase, the child begins to have an 

awareness of himself as a man or woman, can regulate 

himself in brushing his teeth, defecating and recognizing 

some things considered dangerous or injuring him. One 

of the children’s independence can be seen through 

daily activities, namely instilling independence in early 

childhood through cleanliness. The independence of 

preschool children can be done like brushing their own 

teeth.13–15

Several studies have shown that Razi et al showed 

the mean value of self-brushing teeth at a kindergarten 

in Jambi City of 4.34, which means that early childhood 

does not have the independence to brush their teeth. 

Research by Zulfikri show that the plaque index score 
of children with moderate criteria is 31 people (51.7%), 

with bad criteria of 29 people (48.3%), and very good 

criteria (0%) and good criteria. (0%) because there are no 

students who have very good criteria and good criteria. 

So it can be interpreted that early childhood who are not 

independent in brushing their teeth have a worse dental 

hygiene status than those who are independent.16,17

Method 

This study is an observational study with a 

cross-sectional design. The research was conducted 

on the students of Bintang Kindergarten in Pondok 

Labu Village, Cilandak District, South Jakarta in 

February 2020. The research sample was taken using 

a total sampling technique, as many as 32 people. The 

independent variable in this study was the independence 

of brushing teeth and the dependent variable was the 

dental hygiene status of preschool children (free-plaque 

score).

Data collection on independence of brushing teeth 

was measured by checking teeth brushing, validity and 

reliability tests had been carried out by the same previous 

researcher who examined tooth brushing independence 

Dental hygiene status was measured by standard dental 

hygiene checks, namely the free plaque index.13,18 

The stages of the activity include: before examining 

the child, the guardian / parent fills in the inform concern 
sheet first as an agreement that he is willing to be a 
research respondent. Then perform plaque index checks 

on all children in turn and observe tooth brushing.

Data analysis was performed using the SPSS 

statistical program for univariate analysis and presented 

in the form of a frequency distribution. After that was 

donebivariate analysis with chi-square to measure the 

relationship of tooth brushing independence to the free 

plaque score of preschool children. 

Result 

Table 1. Frequency distribution of respondent 
characteristics 

No. Variable N Percentage (%)

1 Age

4 years 1 3.1

5 years 9 28.1

6 years 22 68.8

total 32 100

2 Gender

Man 15 46.9

Women 17 53.1

total 32 100

Table 1 shows that most respondents in the study 
were from the age of 6 years (68.1%) with female 
gender, namely 17 respondents (53.1%).
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Table 2. Frequency distribution of independent brushing teeth 

No. Independent brushing teeth N Percentage (%)

1 Less Independent 28 87.5

2 Independent 4 12.5

Total 32 100

Table 2 shows that respondents who less independence were 28 respondents (87.5%) and those who had the 

independence to brush their teeth were 4 respondents (12.5%). 

Table 3. Frequency distribution of free-plaque score 

No. Free plaque score N Percentage (%)

1 Good 3 9.4

2 Bad 29 90.6

Total 32 100

Table 3 shows that respondents with good free plaque score criteria were 3 respondents (9.4%) and as many as 

29 respondents (90.6%) with bad free plaque score criteria.

Table 4. Results of the chi-square analysis of tooth brushing independence on the free plaque score 

Independence

Free plaque score
Total

OR
(95% CI)

p-valueGood Bad

N %  N  % N %

Less Independent 0 0 28 100 28 100

0.773- 21.83 0.001Independent 3 75 1 24 4 100

Total 3 9.4 29 90.6 32 100

Table 4 the results of the chi-square analysis of independence of brushing teeth on the free plaque score, shows 

that the p-value is 0.001 (p <0.05), meaning that there is a significant relationship between the independence of 
brushing teeth on the free plaque score. 
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Discussion 

The results obtained showed that the majority 

of respondents who lacked independence were 28 

respondents (87.5%). This is because the majority of 

respondents did not pass the observation sheet brushing 

skills numbers 5, 8 and 9. Checklist no 5, namely the 

front surface of the teeth with a movement following 

the direction of tooth growth, if the upper teeth move 

up and down and the lower teeth move from the bottom 

up. Checklist number 8 is brushing your teeth with a 

gouging motion on the inside of the teeth and checklist 

number 9 is cleaning the surface of the tongue, meaning 

that the children at Kindergarten Bintang in Pondok 

Labu Village can only brush their teeth with back and 

forth and circular motions 

It is reinforced by Arianto et al. that the lack 

of knowledge from children about tooth brushing 

techniques can affect children’s independence. There 

are several factors that can cause a person’s lack of 

knowledge, including limited information and low 

awareness of the importance of oral and dental hygiene. 

The results of the study are also in line with the results of 

research conducted by Nuraini showing that respondents 

have category independence good, namely as many as 

15 people (65.2%) lack of independence, namely 1 

person (4.3%). Another study, Razi et al Having the 

independence of brushing your teeth, it can be interpreted 

that both the research conducted by the researcher and 

the relevant research show that both of them do not have 

the independence of brushing their teeth.12,16,19,20

The results of the free plaque score study showed 

that the majority of respondents were 29 respondents 

(90.6%) with bad criteria free plaque score. This is not 

much different from the results of Zulfikriresearch which 
shows that most of the dental and oral hygiene status 

of children with moderate criteria is 31 people (51.7%).

Brushing teeth is the most important effort to prevent 

or reduce the formation of plaque on the tooth surface. 

Brushing your teeth is a mechanical way to remove 

plaque. Brushing teeth aims to clean soft deposits on 

the surface of the teeth and gums and is a preventive 

measure towards the success and optimal health of the 

oral cavity.17,18

The results of the chi-square analysis of independence 

of brushing teeth on the free plaque score showed that 

the p-value was 0.001 (p <0.05), meaning that there was 

a significant relationship between the independence of 
brushing teeth on the free plaque score. This is due to 

the absence of a routine tooth brushing program every 

day at school so that children do not have the habit of 

brushing their teeth. 

According to the Ministry of Health it is 

necessaryimplementing self-care practices in schools 

with the implementation of brushing teeth every day 

at school.In addition, every school does not have 

tooth brushing equipment (toothbrush, toothpaste and 

mouthwash) stored in school. Brushes, toothpaste 

and mouthwash glasses as well as a personal storage 

place can make it easier for children to take and store 

toothbrushes without the help of others. Strengthened by 

Purnama et al. states that facility support is one of the 

successes of the dental health program in schools.Sari 

et al. research proves that brushing skills can also affect 

oral and dental hygiene.6,21,22 

Reinforced by Arianto et al. that proper and correct 

brushing skills are quite important factors for oral and 

dental hygiene. Another opinion of Putri et al. also states 

that brushing teeth is a mechanical way to clean plaque. 

Brushing the teeth aims to clean the soft deposits on 

the surface of the teeth and gums and is a preventive 

measure towards the success and optimal health of the 

oral cavity.12,18 

Conclusion 

Based on the research results, it can be concluded 

that:

1. Independence in brushing teeth, most preschool 

children do not have independence

2. Free plaque score, most preschoolers have bad 

free plaque score criteria

3. There was a significant relationship (p <0.001) 
between the independence of brushing teeth and the free 

plaque score. 
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Abstract

Polypharmacy is typical clinical issue in elderly people, it includes prescribed medications, over-the-counter 
(OTC) and herbal preparations.

A total of 173 Iraqi elderly patients of age 60 years and above, were enrolled in this study. Data were 
collected using structured, cross-sectional questionnaire-based survey. List of required data were recorded 
by interviewing patients during admission to Baghdad teaching hospital, Al-Yarmouk teaching hospital and 
3 community pharmacies in Baghdad governorate. From August - September 2019 in Baghdad-Iraq. Data 
were analyzed using SPSS software (version 25). Relationships between daily drug consumptions (DDC) and 
other continuous variables were examined using spearmen’s correlation. For between-group comparisons 
of daily drug consumptions, Student’s t-tests were performed. For categorical variables with more than 2 
categories, multi-factor ANOVA (Analysis of variance) was performed.

 Significant number of the older Iraqi patient population has a high prevalence of polypharmacy with a high 
prevalence of consumption of lipid modifying drugs, proton pump inhibitor, oral antidiabetic drugs, and 
angiotensin II receptor antagonist. according to this study. The findings of this study showed that the higher 
DDC was significantly associated with hypertension alongside higher number of comorbidities, ADRs and 
PIM. Intraclass polypharmacy was highly associated with anti-hypertensives and lipid modifying drugs, 
suggesting revision of the drug-dispensing policy among older Iraqi population. 

Keywords: Daily drug consumption, potentially inappropriate medicines, Beers criteria, Adverse Drug 
Reactions, Hypertension. 
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Introduction

Polypharmacy is typical clinical issue in elderly 

people, it includes prescribed medications, over-the-

counter (OTC) and herbal preparations. Polypharmacy 

characterized in the health care setting as taking at least 

5 medications. However, there is no thusly standard 

meaning of polypharmacy, Kaufman suggested that 

the utilization of an excess of 5 medications implies 

polypharmacy. Also, Kaufman assembled polypharmacy 

into four groups <4, 5-9, 10-14 and >15 medication 1,2. 

The incidence of polypharmacy in elderly patients issue 

is predicted to rise up due to multiple factors:

A. The world population faces a demographic shift 

with the proportion of older population. 

B. epidemiological information shows that 

multimorbidity increases particularly with age. 

DOI Number: 10.37506/ijfmt.v15i3.15876
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Causes of polypharmacy includes: 

A. Prescribing cascade: prescribing cascade starts 

while a side effect or unfavorable drug reaction of a 

medicine is misinterpreted as a new health condition, 

thus resulting in the prescription of a new medication. 

After which this new drug may lead to new consequences 

and then the cycle keeps going. 

B. Uncoordinated care: all people aged 65 and 

older have at least 3 medical diagnosis and according 

to Kaufman G. study, one fifth have 5 or more clinical 
conditions 2.

C. Self-medication: self-medication taking issue 

arises from the availability of enormous over-the-counter 

drugs, which may exacerbate polypharmacy. However, 

the foremost effective way to solve this issue is by 

informing patient regarding the drug they are taking, and 

to not dispense it in any case if not necessary 3.

The aims of this study are: 

Assess DDC (daily drug consumption) and 

investigate the sociodemographic and health related risk 

factors for higher DDC among older adults.

A. To evaluate the prevalence of drug classes 

among polypharmacy (PP) (5–9 medicines) and 

excessive polypharmacy (EPP) (10+ medicines) groups.

B. To assess the relationship between DDC 

and PIMs, using Beers criteria, of the 2015 American 

Geriatrics Society Criteria. 

Methods

Sample size and study design 

The study involved cross-sectional questionnaire-

based survey of older Iraqi patients, by a nonprobability 

convenient sampling method. A 173 Patients were 

involved in this study, patients were interviewed during 

admission to Baghdad teaching hospital, Al-Yarmouk 

teaching hospital and 3 community pharmacies in 

Baghdad governorate. 

Patient criteria 

Inclusion criteria:

· Elderly patients who are aged above 60 years 

and their caregivers if present.

Exclusion criteria:

· Elderly patients who are aged below 60 years.

· Elderly patients or caregivers who are unable to 

provide the required information. 

Data Collection 

Data was collected using structured, questionnaire-

based survey used by articles from similar studies. 

Hospital visits were conducted as face to face interview, 

data was collected from patients between August - 

September 2019 in Baghdad-Iraq. 

Medicine definition 

Medication use was defined as regular use (every 
day or every week). We classified medications according 
to the WHO Anatomical Therapeutic Chemical (ATC) 

classification system 4. 

 Dependent variable 

The DDC was the dependent variable. Which was 

obtained by so-called “brown bag” method in which the 

patient was asked to bring up a bag with all the medicine 

that he/she was currently using (whether it was prescribed 

or over-the-counter medications). The Temporary 

medicines were excluded later. Also we reclassified the 
DDC into groups for statistical analysis of drug classes 

among polypharmacy groups, the polypharmacy groups 

are: no polypharmacy, polypharmacy, and excessive 

polypharmacy, each term was defined according to other 
studies 5, 6.

· Excessive polypharmacy (EPP): concurrent 

use of ten or more different drugs.

· Polypharmacy (PP): the use of five to nine 
drugs.

· No polypharmacy (NPP): taking four or less 

drugs (included those taking no medicines).

 Independent variables 

which included: 
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· Sociodemographics characteristics: The 

demographic characteristics were age, gender, school 

education and patient monthly income. Age was treated 

as both continuous and categorical variable while 

gender was a dichotomous variable (male, female). 

Another predictor involved was smoking which was also 

dichotomous variable. 

· Health conditions: Patients medical history 

was taken through medical patients records. These health 

conditions were reclassified taking in consideration 
other studies. and was recorded in the data base of the 

research as dichotomous variable (Yes and No) while 

the number of was treated as continuous variable, all of 

these predictors are listed below:

§ Heart diseases (medical history related to 

various cardiovascular diseases including hypertension).

§ Hypertension.

§ Diabetes mellitus.

§ Dyslipidemia.

§ Joint disease.

§ Eye conditions (Farsightedness, nearsightedness, 

age-related macular degeneration, glaucoma, cataracts, 

cataract surgery or other eye diseases).

§ Number of comorbidities.

· Number of ADRs: the patient was asked 

upon each medication in his/her “brown bag” whether 

any side effect has been felt during the course of the 

treatment then cumulative number of the reported ADRs 

was recorded. 

· Potentially Inappropriate Medications: 
The PIMs was treated as continuous variable, and 

was identified for each patient according to American 
Geriatric Society (AGS) 2015 updated Beers criteria 

, by recording any medicine that fall in the following 

criteria: medications to avoid for most older adults, and 

or medications to be used with caution, in the organ 

system, therapeutic category, drug(s) table only. 

Results and Discussion 

Table 1. Sociodemographic data.

Variables N (%)

DDC  

Mean ±SD P value

Total  173 (100%) 5.32±(2.7)  

a Age

60 - 65 80 (46.2%) 5±(2.6)

NS

66 - 70 33 (19.1%) 5.97±(3.2)

71 - 75 17 (9.8%) 6.41±(2.5)

76 - 80 20 (11.6%) 4.8±(1.4)

> 80 23 (13.3%) 5.13±(3.0)
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b Gender

Female 89 (51.4%) 5.62±(2.6)

NS

Male 84 (48.6%) 5±(2.8)

a School Education

Low/No school 
education

85 (49.1%) 5.39±(2.5)

NS
6-11 Years of 

education
39 (22.5%) 5.56±(3.1)

≥12 years of 
education

49 (28.3%) 5±(2.7)

a Monthly Income 

Low 26 (15.0%) 5.58±(2.5)

NSMedium 51 (29.5%) 5.71±(3.0)

High 96 (55.5%) 5.04±(2.6)

b Residency

With family 91(52.3%) 5.18±(2.5)

NS

Alone 82 (47.1%) 5.48±(2.9)

b Smoking

Not smoking 151 (87.3%) 5.23±(2.6)

NS

Smoking 22 (12.7%) 5.95±(3.2)

NS = Nonsignificant 
a Factor was statically analyzed by multi-factor ANOVA.

b Factor was statically analyzed by student’s test. 

Table 2. Correlations between continuous variables and DDC.

Variables  Correlation coefficient  P value

Age -0.034 0.661

PIM Number 0.442** 0.000

Number of ADRs reported 0.266** 0.000

Medical History (Number of Chronic Disease/s) 0.345** 0.000

**Correlation is significant at the p < 0.01

Cont... Table 1. Sociodemographic data.
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 The mean DDC in the whole sample was 5.32±2.7. In a 

retrospective cross-sectional analysis of more than 4000 

profiles in Riyadh – Saudi Arabia 7, the average number 

of medications was 5.31±2.8, while the mean DDC in 

cross-sectional study of a total of 1000 patients in Istanbul 

was 4.63±3.51 8. Suggesting regional similarities.

Female’s DDC was slightly higher than of males 

which is similar to the result of a descriptive analysis 

study of elderly patients in Kurdistan – Iraq 9 in which the 

prevalence of polypharmacy was found to be a 54.88% 

in females and 45.12% in males, suggesting similarities 

among Iraq-governorates one possible explanation, 

women are both consult a physician more frequently and 

participate more often in research studies. However, the 

relationship between gender and DDC was found to be 

insignificant risk factor in our study. 

The age of the patients ranged from 60 to 89 years, 

with mean of 67.89±6.72 years. The DDC among age 

groups showed no significant differences whether age 
was treated as categorical or continuous variable (table 

2), which was similar to the findings of a cross-sectional 
study of elderly Kuwaiti patients 10 and Istanbul studies 
8 . The rest of sociodemographic factors (shown in table 

1) were found to be non-significant at both univariate 
and multivariate level of analysis. 

Table 3. Health conditions.

Related health condition
DDC  

Mean±SD P value

Heart diseases
No 4.6±(1.9)

0.024
Yes 5.61±(2.9)

Hypertension
No 4.24±(2.2)

0.000
Yes 5.98±(2.7)

Asthma
No 5.2±(2.7)

0.023
Yes 7.09±(2.0)

Diabetes mellitus
No 4.93±(2.5)

0.009
Yes 6.03±(2.8)

Dyslipidemia
No 4.85±(2.4)

0.000
Yes 6.49±(2.9)

Joint disease
No 4.96±(2.2)

0.031
Yes 5.86±(3.2)

Eye condition
No 5.04±(2.7)

NS
Yes 5.53±(2.6)

Note: All P-values were adjusted by FDR.
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Table 4. The risk factors for higher DDC after Stepwise linear regression.

Variables

Unstandardized Coefficients 95% Confidence Interval 
for B

P value

B Standard Error
Lower 
Bound

Upper 
Bound

PIM Number 0.683 0.131 0.342 5.195 0.000

Medical History (Number of Chronic 
Diseases)

0.393 0.133 0.204 2.952 0.004

Number of ADRs 0.221 0.066 0.217 3.340 0.001

Hypertension 0.884 0.354 0.161 2.496 0.014

In this study, four factors remained significant at the 
end of stepwise linear regression analysis: Number of 

comorbidities, Number of ADRs reported, Hypertension 

and number of PIMs found per patient shown in table 4.

The mean number of chronic diseases for single 

patient was 2.9±1.4 and according to spearman’s 

correlation there was a significant association with higher 
DDC (correlation coefficient = 0 .345, P <0.001). Patients 
with comorbid medical conditions always require several 

drugs to treat each diagnosis, taking in consideration the 

changes in evidence-based recommendations and the 

introduction of new specific drugs for the management 
of certain conditions or diseases.

Hypertension was found to be strong predictor 

of increased number of DDC in this study (P value = 
0.014(. Patient with hypertension is easily prescribed 

more than one medication if treated according to 

accepted guidelines making them all appropriate for the 

same individual. Hypertension was the most common 

diagnosis in PP and EPP group by 86.7% and 88.6% 

respectively. The prevalence of hypertension in the 

whole Iraqi population was 40% according to WHO 11. 

A possible explanation of high blood pressure in older 

adults is the blood vessels naturally harden with age, 

losing elasticity, leading to cardiovascular consequences 

which one of them is the hypertension 12.

DDC association with PIMs and ADRs

ADRs number showed direct correlation with DDC 

at bivariate level of analysis (table 3-5, P = 0.000), and 
remained significant at the last stepwise linear regression 
analysis (P value = 0.001). A Pakistani study 13 showed 

that ADRs among elderly patients with polypharmacy 

was 2.3 times more than those of NPP . This could be 

explained by the fact that elderly patients have increased 

sensitivity to drug effects. Thus, more prone to adverse 

drug reactions,

PIM was treated as independent risk factor of DDC. 

A direct correlation between DDC and PIM were resulted 

from bivariate correlation analysis (table 3-5, P = 0.000). 
Confirming the result of Weng M. et.al. 14 that showed 

the patients who were prescribed five or more drugs had 
a 5.4 fold higher PIM risk than those prescribed two or 

fewer drugs. 
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Table 5. Medications used by the patients.

Drug classes N= 173 (100%)

Lipid modifying agents 52 (30.06%)

Proton pump inhibitors 47 (27.17%)

Oral antidiabetic drugs 46 (26.59%)

Histamine 2 receptors 
 antagonist

18 (10.40%)

Bronchodilator 16 (9.25%)

Antihypertensives

Agents acting on the angiotensin system

Angiotensin II receptor antagonist

Angiotensin converting enzyme inhibitor

 

44 (25.43%)

14 (8.09%)

Beta Blockers (selective) 33 (19.08%)

Calcium channel blockers 26 (15.03%)

Table 6. Proportions of drug users in the therapeutic classes reported by polypharmacy groups.

Drug classes

No 
Polypharmacy 

(0 - 4 )

Polypharmacy ( 
5 - 9 )

Excessive 
Polypharmacy 

(≥10)
Total

N=78 (100%) N=84 (100%) N=11 (100%) N=173 (100%)

Lipid modifying agents 12 (15.38%) 31 (36.90%) 9 (81.82%) 52 (30.06%)

Angiotensin II receptor 
antagonist

15 (19.23%) 24 (28.57%) 5 (45.45%) 44 (25.43%)

Proton pump inhibitors 21 (26.92%) 23 (27.38%) 3 (27.27%) 47 (27.17%)

Oral antidiabetic drugs 21 (26.92%) 21 (25.00%) 4 (36.36%) 46 (26.59%)

Beta Blockers 9 (11.54%) 19 (22.62%) 5 (45.45%) 33 (19.08%)
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Calcium channel 
blockers

6 (7.69%) 15 (17.86%) 5 (45.45%) 26 (15.03%)

Bronchodilator 2 (2.56%) 11 (13.10%) 3 (27.27%) 16 (9.25%)

Histamine 2 receptors 
antagonist

5 (6.41%) 10 (11.90%) 3 (27.27%) 18 (10.40%)

Angiotensin converting 
enzyme inhibitor

7 (8.97%) 7 (8.33%) 0 (0.00%) 14 (8.09%)

 

Figure 1. Proportions of drug users in the therapeutic classes reported by polypharmacy groups.

Cont... Table 6. Proportions of drug users in the therapeutic classes reported by polypharmacy groups.
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The frequencies of drugs used by our patients, were 

30.06% (n = 52) lipid modifying drugs, 27.17% (n = 47) 
proton pump inhibitor, 26.59% (n = 46) oral antidiabetic 
drugs, and 25.43% (n = 44) angiotensin II receptor 
antagonist. For interclass polypharmacy comparison we 

observed the most frequently used drug in our sample 

according to table 5 , then nominated them for in-between 

polypharmacy groups comparison, excluding drug classes 

that showed no differences among polypharmacy groups 

and recorded less frequency according to table 5, figure 
1. We found that lipid modifying agents and angiotensin 

II receptor antagonist were the most frequently reported 

drug in PP and EPP groups in reference to NPP group. 

According to a retrospective cross-sectional analysis 

of prescription medications in older adults in Texas/

Mexico 15 agents acting on the renin-angiotensin system 

and lipid modifying agents were the most frequently 

prescribed medication by 55.6% (n=55) for both classes 
of the whole sample. 

The limitations of this study: 

· We used a nonprobability convenient sampling 

method with cross-sectional study design. 

· PIMs was recoded without applying other 

categories of 2015 Beers criteria and only PIMs to be 

avoided and PIMs to be used with caution within “Organ 

System, Therapeutic Category, Drug(S) Table” only. 

· ADRs was recorded by self-reporting in the 

follow-ups.

· Higher DDC could be a cause as well as 

consequence or both, according to the situation being 

studied. 

Conclusion 

In this study, we confirmed that significant portion of 
the older Iraqi patient population has a high prevalence 

of polypharmacy with high consumption of LM, PPI, 

OA, and ARBs according to this study, and higher DDC 

was significantly associated with hypertension alongside 
increasing number of chronic diseases, ADRs and PIMs. 

Thus, elderly patients are more exposed to the potential 

hazards of polypharmacy. The findings highlight the need 
to revise the drug-dispensing policy among older Iraqi 

population, improve communication between patients 

and health care providers, initiate programs concerning 

prescribing issues among older adults, and using of 

versatile ways to minimize higher DDC to reduce the risk 

of polypharmacy. Intraclass polypharmacy was highly 

associated with anti-hypertensives and lipid modifying 

drugs, therefore health care professionals should be 

aware of their risk and fully evaluate the prescribing of 

each drug by evidence-based system with involvement 

of clinical pharmacists in collaborative care. Also, by 

simplifying the drug regimen, patients may be better 

able to understand their treatment and the importance of 

remembering to take their medications. 
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Background: The high ratio of salt in the water of my country (Iraq) had bad effect on the products of the 
poultry industry, therefor were focusing in this study on the effect of salt on the kidney of birds 

Material and Method: were carried on Twenty domesticate chicken(Gallus gallus) and divided into two 
groups (control and stressed) ten birds for each, used for determinate the morphological and histological 
differences in the kidneys .For histological study, kidney samples were taken to prepared slid to check the 
structure tissue of kidney in both groups. 

Result: The mean weight of kidney in stressed was (5.31 ± 0.55) g. It was heavier than the kidney of control 
group which weighted (4.08±0.47) g. The same difference was recorded about the size of kidney; the length 
(5.38 ± 0.49 cm) and width (2.40±0.32 cm) of kidney in stressed group was higher than that of control group 
(length 4.33±0.41 cm) and width (2.00±0.31 cm). Also some histological changes in stressed group was 
differed than control.

Conclusion: The moderate salt level in food or drinking water was a toxic for chickens. The structure and 
function of chickens’ kidney were less efficiently to eliminate (NaCl), therefore severe histological changes 
in kidney and others vital organs.
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Introduction

The urinary system of birds consist of paired 

kidneys and the ureters, which transport urine to the 

urodeum of the cloacae, The renal pelvis and urinary 

bladder were absent (1) The avian kidneys were extended 

from the caudal margin of lungs to the caudal end of 

the synsacrum and embedded in it fossa(2). The avian 

kidney consists of three incompletely separated lobes 

(3) each lobe is composed of numbers of lobules that 

drain into many ureter branches (4-5). The kidneys 

regulates the body fluids and minerals composition 
thus they necessary to maintain the homeostasis and 

expelled the metabolic waste, as well as excess water 

and electrolytes (6-7) urine produced in the kidneys were 

refluxed into cloacae-rectum, where it is finally modified 
before elimination, due to the fact that the end product of 

nitrogen metabolism was uric acid, avian urine was less 

concentrated than mammals urine (8-10). The fowl Gallus 

Gallus Domesticated or the chicken is domesticated 

fowl live in terrestrial (nonaquatic birds) (11). The 

kidney lobe of birds was divided to many lobules which 

enclosed central vein, each was divided to two regions 

cortex and small medulla. The cortical region contained 

renal corpuscles (reptilian and mammalian type), 

proximal convoluted tubules, distal convoluted tubules 

and collecting ducts .The medulla region contained 

thin and thick segments of Henle loop. The cortex was 

largest than medulla (12). The mammalian corpuscles 

characterized by presence of loop Henle’s and large 

corpuscle, The reptilian type has small corpuscle without 

DOI Number: 10.37506/ijfmt.v15i3.15877



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3739

loop of Henle (5). The sodium chloride (NaCl) salt was 

toxic for chickens concentration level that were safe for 

mammals and, the moderate increased salinity of water 

or food causes ascites with pathological changes in some 

birds organs(13). The Toxic effect increase salt (NaCl) in 

water intake on the renal tissue were, necrosis in effected 

renal glomeruli and renal tubules lining epithelia. The 

healthy glomeruli and renal tubules show hypertrophy 

as compensatory response (14). The present study was to 

investigate the morph metrical and histological response 

of domesticate chicken kidneys to high concentration of 

salt in drinking water for long period.   

 Materials and Methods

Twenty adult’s healthy local domestic fowl (with 

no respect to sex) were pouch from the local markets 

of Basra provinces. The birds were grouped into two 

groups (control and stress). The control group late to 

drink fresh water, the salt stressed group watered on salt 

water contained (NaCl) 3% or (9000 mg/liter) (1.7mmol/

Liter) for 10 days (The water was given in plastic pools 

and replenished fourth time daily). All birds were 

sacrificed by decapitation for short period (8-10) days, 
because effect increase salt (NaCl) in water intake on the 

renal tissue and causes ascites with histological changes 

in some birds organs, also lost body mass and mortality 

birds .and then Both left and right kidneys were quickly 

removed from each bird in two groups (control and 

stress).The kidneys sizes and weight were measured. 

Then immersed in 10% neutral buffered formalin for 72 

hours. Paraffin sections at (5-7) µm, thick were prepared 
and stained with Hematoxylin and Eosin stain (15-16). 

Means were compared using unpaired t test.P<0.05 is 

considered significant.

Results and Discussion

The current study showed that, the general 

morphological characters of kidneys in control group 

was, red to brown red in color, flattened dorso-ventrally 
organs which extended from the ventral aspect of the 

lungs to the end of the synsacrum bone, and the ventral 

half of the kidneys were embedded deep in the synsacral 

fosse. Each kidney consisted of three parts(lobes) which 

were not completely separated (cranial, middle and 

caudal) (Figure 1).This facts proved what was reported 

by many others in different birds species, Like what 

was mentioned by in common coot bird,(17) in Emu, 

in dove and owl, and(18) in dove, racing pigeon. The 

result in control group was characterized by (small 

rounded cranial, round middle and large oval caudal) 

parts with red brown in color, While in salt stress group, 

characterized by swollen and congestion in blood vessels 

(Figure 2).

Figure (1) Macro graphic of  chicken  
kidney(control)  shows; cr-cranial lobe; m-middle 

lobe; ca-caudal lobe.
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Figure (2) Macro graphic of stressed fowl kidney 
shows:-increase in size of kidneys. Congestion of 

blood vascular.

Figure (3) Histological section of kidney chicken 
(control) shows; c-cortex; rc-renal corpiscul; 

d-distal tubule; p-proximal tubule (H&E X200)

Figure (4) Histological section of kidney chicken 
(control) shows; c-cortex; rc-renal corpiscul; 

d-distal tubule; p-proximal tubule (H&E X200)

Morphometric Results

The current study recorded clear increase in the size 

and weight of kidneys in stress group, compression with 

the same parameters of control group. The mean weight 

of kidney in stress chickens was (5.31 ± 0.55) g. It was 

heavier than control group which weighted (4.08±0.47) 

g. The same difference was recorded about the length 

(5.38±0.49) cm and width (2.40±0.32) cm of kidney 

as compared with the corresponding means of control 

(4.33±0.41 cm length and 2.00±0.31 cm width). 

Histological results: 

Histological investigation of kidneys in both groups 

(control and stressed) revealed, each kidney lobe 

consisted of many renal lobules, each lobules had small 

medulla centrally located surrounded by wide zone of 

cortex, which was made of renal corpsicals (Figure 3, 7). 

This results was in agreement with the results of (18-19) In 

dove, racing pigeon and gold eagle and the results of in 

Harrier, Mallard and chicken, In all this birds species the 

lobes of kidney consisted of many lobules which formed 

of large cortex and small medulla .The renal nephrons 

were in two types according to size of renal corpuscles 

the present of loop of Henle.

 In this study the arrangement and distribution of 

renal nephrons segment in both group of birds were the 
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same, In the cortex zone the renal corpuscles of the both 

types, the mammalian and reptilian renal corpuscles 

(MC,RC), were present in different levels(Figure 3), also 

the (proximal and distal ) tubules and cortical collecting 

duct could be noticed in cortex (Figure 4). Thin and 

thick segment of Henley’s loop in addition collecting 

duct were present in medulla. This histological feature 

was mention in previous studies in other birds species in 

common coot (17) in emu bird(19-20 ) in great flamingos , 
the (proximal and distal ) tubules and cortical collecting 

duct were present in cortex, the medulla occupied by 

the thin and thick segment of Henley’s loop in addition 

collecting duct .

The histological changes of kidneys belong to 

chickens which drink salt water; The Salt (sodium 

chloride) is one of the major components of feed for 

the normal maintenance of biological processes. But 

the chickens were more sensitive for sodium chloride 

(NaCl). Therefore the excess in doses of salt can cause 

toxic effects in chickens, and causes mortality birds. The 

increased salinity of water 3% sodium chloride causes 

histological changes in kidneys. The kidneys were 

response to over load salty water was enlargement and 

increased in the size. Some renal corpuscle hypertrophied, 

and another degenerated, congestion of capillary tufts 

with condensation of central glomerulus mesangial 

cells, which had large rounded Heterochromic nuclei, 

increase or dilatation of bowman space and thickening 

of bowman capsule with renal tubules necrosis(Figure 

5, 6). Degeneration in collecting tubules and mucus 

secretion was found. Histological changes of kidneys 

were mentioned in previous studies in other birds species 
(21), in chicken birds (22) in White leghorn chick(23) in 

Mallard duck. The kidneys were response to over load 

salty water was enlargement and increased in the size 

and causes histological changes such as congestion in 

cortical and medullary in renal lobule, congestion of 

capillary tufts and condensation of glomerulus mesangial 

cells and Renal tubule necrosis. 

Conclusion

The moderate salt level in food or drinking water 

was a toxic for chickens. The structure and function 

of chickens’ kidney were less efficiently to eliminate 
(NaCl) therefore severe histological changes in kidney 

and others vital organs.
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Abstract 

Chronic kidney disease (CKD) is progressive disease that closely related to the chronic inflammatory process.
Angiotensin-Converting Enzyme Inhibitor (ACE-I)/Angiotensin Receptor Blockers (ARBs) is the main 
therapy in the management of CKD, based on the recent sudies stated that this drug have pleiotropic effects 
as anti-inflammation.The aim of this study is tosee the interaction of hs-CRP and HDL-Cholesterol to prove 
the role of ACE-I/ARBs as an anti-inflammatory treatment for CKD patient. In this study we compared hs-
CRP, HDL Cholesterol and HDL Cholesterol /hs-CRP ratio levels in CKD patients who consumeand do not 
consumeACE-I/ARBs. Forty eight samples of CKD patients were taken randomly and then separated into 
two group based on their consumption of ACE-I/ARBs, each group have 24 samples.There were significantly 
different of mean of hs-CRP, HDL Cholesterol, and HDL Cholesterol/hs-CRP ratio between group, the mean 
concentration of hs-CRP in the ACE-I/ARBs group was significantly lower than in non-ACE-I/ARBs group 
(1,48±0,81 vs 4,19±4,02; P= 0.038),the mean of HDL (48,95±13,05vs 41,50±12,31; P= 0,048).There were 
negative correlation between HDL Cholesterol and hs-CRP, positive correlation between HDL Cholesterol/
hs-CRP ratio and eGFR.This result indicate that hs-CRP and HDL-Cholesterol monitoring very important 
in CKD patient. 
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Introduction

Chronic kidney disease is defined as a kidney 
disorder, both structure and function, that persists more 

than 3 months with associated health problems1. Based 

on Global Burden Disease (GBD) the incidence of 

chronic kidney disease continues to increase from year 

to year, in 2017 it was ranked 6th in the world with a 

death rate of 34.18 / 100,000 population2.The incidence 

of this disease continues to growth with the increasing 

number of elderly people and the presence of comorbids 

such as diabetes and hypertension2.

The inflammatory process is the main cause of 
the progression of CKD disease3. The inflammatory 
process that occurs is characterized by an increase 

in inflammatory markers4. hs-CRP is marker of 

inflammation that can be observed in CKD patients and 
there is an association between a decrease in GFR and 

an increase in hs-CRP levels, which indicates the role 

of inflammation in the progression of CKD5. Because 

of the large role of inflammation in the pathophysiology 
of CKD, the management of inflammation is one of the 
main focuses in the treatment of this disease. 

Inflammatory conditions in CKD patients are often 
exacerbated by the presence of comorbid diseases 

such as dyslipidemia, dyslipidemia conditions in CKD 

patients arise even at an early stage and will get worse 

DOI Number: 10.37506/ijfmt.v15i3.15878
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following the progression of the CKD, the decresease 

in HDL Cholesterol levels is one of the main symptoms 

in dyslipidemia patients6,7, this condition lead to the 

impairness of HDL Cholesterol function to regulate the 

immune system to reduce the inflammatory condition8. 

Kidney Health Australia recommends the use of anti-

angiotensin drug (Angiotensin Converting Enzym-

Inhibitor (ACE-I) or Angiotensin Receptor Blocker 

(ARB)) as the first choice therapy in patients with chronic 
kidney disease, these drugs can improve the condition 

of CKD patients through improving hemodynamic 

conditions and also act as anti-inflammatory3.Anti-

angiotensin drugs have anti-inflammatory effects by 
inhibiting the renin-angiotensin-aldosterone system 

(RAAS), the RAAS system plays a role in the formation 

of the inflammatory process through activation of 
Angiotensin-II9, ACE-I/ARBs also supported the 

capacity to elicit cholesterol efflux from lipid-loaded 
macrophage and stabilized HDL cholesterol acceptor 

function10.

Based on the information that ACEI / ARBs are 

related to hs-CRP and HDL cholesterol, it is very 

important to analyze and observe hs-CRP and HDL 

cholesterol levels in CKD patients who are taking 

ACE-I / ARBs. This study aimed to analyzed the effect 

of ACE-I/ARBS drug as an anti-inflammatory treatment 
in patients with CKD by comparing the difference of 

inflammatory marker level of hs-CRP, HDL Cholesterol, 
and HDL Cholesterol /hs-CRP Ratio between patient 

that consumed ACE-I / ARBs and patient who did not 

consume ACE-I / ARBs. 

Materials and Methods

Study design and participant

This study is an analytical study with a cross-

sectional design. With a minimum 13 CKD patients 

based on previously described calculation11, this research 

was approved by UniversitasAirlangga Hospital Ethic 

Committee (Approval Number: 116/KEH/2019). The 

subjects of this study were patients were diagnosed 

with CKD in University Airlangga Hospitalfrom May 

to August 2017, all the subjects were agreed and signed 

the informed consent. There are forty eight subjects 

recruited by both the inclusion and exclusion criterion. 

The participant was divided based on ACE-I/ARB 

consumption: a group with patients that consumed 

ACE-I/ARB(Group A) and group with patients who 

did not consume ACE-I/ARB (Group B). Each group 

consisted of 24 patients. Most of the patients.Most of 

the patients were also receiving other antihypertensive 

agents such as β1-blocker (BB), calcium-channel blocker 

(CCB), statin, diuretics, and antioxidant agents. 

Laboratory examination

The laboratory test measured in this study consisted 

of Hs-CRP. Hs-CRP measured in blood serum and 

process using particle enhanced turbidimetry (Roche 

Diagnostic, CA, USA).EstimatedGlomerular Filtration 

Rate (eGFR) was calculated from serum Creatinine 

concentration using CKD-EPI formula. 

Statistical Analysis

Data analysis is supported by SPSS Statistics version 

25. All quantitative data were performed to normality 

test usingSaphiro-Wilk method.Correlation was 

calculated using Spearman’s Rho test. The difference 

of hs-CR, HDL Cholesterol, and HDL Cholesterol/hs-

CRP ratio between group that consumed ACE-I/ARBs 

and group did not consume ACE-I/ARBs was calculated 

using Mann-Whitney test. All comparison test utilized 

in this study used two-tailed 95% Confidence Interval. 
A significant difference was defined if the p-value<0.05. 

Result

Characteristic of study participants

Forty eight patients were evaluated in this study. 

The mean ages of participants were 58. Eighteen 

(37,5%) were on hemodialysis. nineteen (39,5%)patient 

was on stage 5; stage 4 had ten (20,9%) patient, stage 3 

had fourrteen (29%) patients, stage 2had three (6,25%) 

patients and stage 1had two(4%)patient .Most of the 

subjecthas hypertension as a commorbid disease with 

total of 43 patients (89,5%).
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Table 1. Characteristic of study participants

No Characteristic Group A (n=24) Group B (n=24)

1 Age>50, n (%) 20 (83) 23 (95)

2 Sex ratio (M/F) 15/9 16/8

3 Body Mass Index ≥25, n (%) 13 (54) 17 (70)

4 Systolic Blood Pressure ≥ 130 mmHg, n (%) 18 (75) 13 (54)

5 Diastolic Blood Pressure ≥ 80 mmHg, n (%) 11 (45) 10 (41)

6 Hemodialysis 8 (33) 10 (42)

7 Hypertension, n (%) 22 (91) 21 (86)

8 Diabetes Mellitus, n (%) 18 (75) 19 (79)

9 Chronic Heart Failure, n (%) 7 (29) 16 (67)

10 Coronary heart disease, n (%) 1 (4) 5 (20)

11 Smoking, n (%) 4 (16) 8 (33)

12 BB 11 7

13 CCB 19 18

14 Diuretics 1 3 

15 Statin 7 6

16 Antioxidant 13 10 

Kidney function profile of study participant

Kidney function of subject were analyzed based on reference value category both in ACE-I/ARBs group and 

non-ACE-I/ARBs group. 
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Table 2. Kidney function profile of study participant

No Characteristic Category n (%)

Mean ± SD

Group A Group B

1 eGFR

> 60 mL/min/1,73 m² 8 (17%)

32,88 ±30,37 29 ±27,64

< 60 mL/min/1,73 m² 40 (83%)

2 BUN 

≥ 20 mg/dl 37 (77%)

50,50 ±39,44 46,20 ±30,90

< 20 mg/dl 11 (23%)

3 Cystatin C 

19-49 years ≥ 0.92 mg/L
≥ 50 years ≥ 1.02 mg/L

5(10,6%)

 41(85,1%)
3,57 ±2,41 3,95 ±2,72

19-49 years < 0.92 mg/L

≥ 50 years < 1.02 mg/L
0 (0%)

2 (4,3%)

4 Serum Albumin

≤ 3.5 g/dl 5 (10,4%)
4,29 ± 0,41

4,18 ± 0,53

> 3.5 g/dl 43 (89,6%)

5 Urine Albumin

≥ 1.9 mg/dl 29 (60,5%)

95,66 ±92,04 141,03 ±179,33

< 1.9 mg/dl 19 (39,5%)

6
Serum 

Creatinine

≥ 1.2 mg/dl 40 (83,4%)
6,31 ±6,67

6,14 ±5,37

< 1.2 mg/dl 8 (16,6%)

7 Urine Creatinine

≤ 37 mg/dl women
≤ 40 mg/dl men

2 (4,1%)

2 (4,1%)
95,65 ±71,67 105,01 ±63,38

> 37 mg/dl women

> 40 mg/dl men

15 (31,2%)

29 (60,6%)

8 ACR

≥ 30 mg/g 27 (56,3%)

1.670,29 ±2091,20 1565,79 ±1796,01

< 30 mg/g 21(43,7%)

9 HDL-C

≤ 50 mg/dl women
≤ 40 mg/dl men

9 (18,75%)

11 (23%)
48,96 ±13,05 41,5 ± 12,31

>50 mg/dl women

> 40 mg/dl men

20 (41,5%)

8 (17%)

Correlation of HDL-Cholesterol, hs-CRP, HDL-Cholesterol/hs-CRP Ratio, and eGFR

The data showed that there were positive correlation between HDL-Cholesterol and eGFR ,positive correlation 

between HDL-Cholesterol/hs-CRP ratio and eGFR,positive correlation between HDL-Cholesterol and HDL-

Cholesterol/hs-CRP Ratio,negative correlation between HDL-Cholesterol and hs-CRP, and negative correlation 

between hs-CRP and eGFR. 
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Table 3. Correlation of HDL-Cholesterol, hs-CRP, HDL-Cholesterol/hs-CRP Ratio, and eGFR

Correlation R P

HDL-Cholesterol and hs-CRP -0,234 0,110

HDL-Cholesterol and eGFR 0,200 0,172

hs-CRP and eGFR -0,137 0,353

HDL-Cholesterol/hs-CRP Ratio and eGFR 0,202 0,168

HDL-Cholesterol and HDL-Cholesterol/hs-CRP Ratio 0,465 0,001

Comparison of HDL-Cholesterol, hs-CRP, and HDL-Cholesterol/hs-CRP ratio between group

There was a statistically lower of hs-CRP concentration in ACE-I/ARBs group compared to non- ACE-I/ARBs 

group (1,48±0,81 vs 4,19±4,02; P= 0.038), for HDL-Cholesterol and HDL-Cholesterol/hs-CRP ratio it found that 
the mean in ACE-I/ARBs group was higher compared to non- ACE-I/ARBs group with statistically significant 
(48,95±13,05vs 41,50±12,31; P= 0,048) and (45,41±31,75vs 21,88±18,83; P= 0,002). 

Table 4. Comparison of HDL-Cholesterol, hs-CRP, and HDL-Cholesterol/hs-CRP ratio between group

Parameters Group 1 Group 2 P Value

hs-CRP (mg/L) 1,48±0,81 4,19±4,02 0,010

HDL-Cholesterol (mg/dL) 48,95±13,05 41,50±12,31 0,048

HDL-Cholesterol/hs-CRP 45,41±31,75 21,88±18,83 0,002

Discussion

In this study, it was found that the mean age of the 

subjects was more than 50 years old which indicated a 

tendency for kidney disease at the age of more than 50 

years. physiological decline of renal function in terms of 

the number of nephrons and LFG12. From allsubjects, it 

was found that CKD patients were dominated by men 

with a ratio of 3:2 indicating that men had more chronic 

kidney disease than women, this was due to physiological 

differences between men and women, women had the sex 

hormone estrogen. which is protective while testosterone 

as the main sex hormone in males is destructive13. A 

total of 48 (89,5%) patients in this study had a history 

of hypertension and 37 patients (77%) had a history of 

diabetes mellitus. hypertension and diabetes can lead to 

CKD disease14, hypertension can cause CKD because 

chronically high blood pressure in hypertensive patients 

will affect the intrarenal adaptation mechanism which 

will exacerbate the glomerular hyperfiltration process 
that occurs in CKD patients 15,16 and diabetes will 

cause a hyperglycemia state that triggers hyperfiltration 
and injury to the kidneys coupled with the presence 

of advanced glycosylation products and activation of 

cytokines which will exacerbate the damage experienced 

by the kidneys16.

Inflammation causes various conditions in CKD 
patients such as decreased GFR and an increased risk of 

developing end-stage kidney disease17, in The Chronic 

Renal Insufficiency Cohort (CRIC) study found that 
an increase in inflammatory indicators such as IL-1β, 
IL-1RA, IL-6, TNF-α, hs-CRP, and fibrinogen would 
further reduce kidney function in CKD patients18.
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One of the inflammation markers that play a role in 
CKD progression is hs-CRP.Studies regarding the role 

of hs-CRP in heart and blood vessel disease explain that 

CRP has a role in facilitating monocyte adhesion and 

transmigration to the walls of blood vessels which is a 

crucial step in the formation of atherosclerotic plaques19. 

The increase in serum hs-CRP levels is significantly 
related to the severity of aherosclerosis of the blood 

vessels, especially the coronary arteries20, hs-CRP has 

a role through several signaling pathways leading to 

hyperglycemia-mediated increases in oxidative stress 

than activated the nuclear transcription factor κB (NF-
κB), which contributes to the activation and recruitment 
of immune cells causing apoptosis, necrosis, fibrosis, 
and maybe the major mechanisms in the pathogenesis 

and development of CKD21,22.

This study showed that the group of the patient that 

consumed ACE-I/ARBs has a lower hs-CRP compared 

to the other group and the difference of hs-CRP level 

between each group is significant P= 0.038. This result 
prove therole of ACE-I/ARBs drug in lowering hs-CRP 

in CKD patients. ACE-I / ARB. ACE-I / ARB drugs have 

an anti-inflammatory mechanism through inhibition of 
the Renin-Angiostensin-Aldosterone System (RAAS) 

espescially Angiotensin II, that modulates vascular 

inflammation by regulating the expression of adhesion 
molecules, chemokines, and cytokines, such as TNF-α, 
IL-6, as well as growth factors and cyclooxygenase-2 

within the arterial wall10,23. There was a negative 

correlation between hs-CRP and eGFR (R=-0,137; 
P=0,353). these results are in accordance with previous 
studiesthat stated high level of hs-CRP associated with 

eGFR<60 mL/min/1.73 m2, proteinuria, and CKD24, 

based on the table 2 we can see that eGFR is higher in 

the group that consume ACE-I/ARBs compare with the 

other group.

The result showed that there is a signifficant 
different of HDL-Cholesterol and HDL-Cholesterol/

hs-CRP ratio between group and higher mean value in 

ACE-I/ARB group compare to the other group, we know 

that HDL-Cholesterol is one of lipoprotein molecule 

that have a protective function in vascular disease26, 

the result showed that ACE-I/ARBs drug have ability 

to improve the HDL-Cholesterol level in CKD patient 

trough the support capacity to elicit cholesterol efflux 
from lipid-loaded macrophage and stabilized HDL 

cholesterol acceptor function10. There is negative 

correlationbetween HDL-Cholesterol and hs-CRP (R= 
-0,234; P= 0,110) it means that an increase in hs-CRP 
levels will be lowering HDL-Cholesterol levelsand 

increase the risk factor for cardiovascular disease as a 

complication of CKD25. The ratio of HDL-Cholesterol/

hs-CRP showed a positive correlation with eGFR (R= 
0,202; P= 0,168). This ratio expressed the combination 
and interaction between inflammation and improvement 
of HDL -Cholesterol concentrationat the same time 

when CKD patients who ACE-I/ARBs drug.

 with a brief explanation of the role of ACE-I 

/ ARBs against hs-CRP and HDL-Cholesterol stated 

before, it is very clear the importance of monitoring 

the level of inflammation which is the main source of 
problems for CKD patients through these indicators 

accompanied by a combination of monitoring hs-CRP 

/ HDL-Cholesterol ratio. ACE-I / ARBs have potential 

as anti-inflammatory drugs in CKD patients and their 
use should be considered as a reference for clinical 

therapy for CKD patients in the future.There are some 

limitations in this study. In this study, we just used one 

inflammation marker along with lipid profile and eGFR, 
using more inflammation markers would better reflect 
the true state of inflammation in CKD patients, and 
increasing the number of participants in the study would 

also make the study better. 

Conclusion

This study shown that hs-CRP,HDL-Cholesterol 

and HDL-Cholesterol/hs-CRP ratiohave significant 
differences between group, the subjects that consumed 

ACE-I / ARBs have a lower hs-CRP compared to subject 

that did not consume ACE-I / ARBs but higher HDL-

Cholesterol and HDL-Cholesterol/hs-CRP ratio. For 

HDL-Cholesterol and HDL-CHolesterol/hs-CRP ratio 

had a positive correlation with eGFR. This resultmean 

that HDL-Cholesterol and hs-CRP monitoring very 

important in CKD patient with ACE-I / ARBs treatment. 
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Abstract

Objectives: To find out the effectiveness of clinical education models for nursing undergraduate programs.

Methods: From the PubMed, Science direct, Wiley online, and Secondary Search databases, 7 articles 
were obtained consisting of qualitative research that discussed the model of implementing preceptorship for 
nurses and undergraduate nursing students. The selection of research articles to be reviewed by establishing 
the inclusion and exclusion criteria then the process of searching for articles is synthesized into PRISMA 
flow diagram. Journal criticisms have been carried out using Qualitative CASP tools and Case-control. 

Results: Researches from 8 countries that have been published and can be generalized to where the average 
participant is described as a student undergraduate nursing, nursing staff and clinical facilitators / supervisors. 
This type of intervention is focused on various clinical education models for undergraduate nursing programs. 
The findings obtained regarding the effectiveness of the clinical education model for undergraduate nursing 
programs. This review literature proves that the clinical facilitator model (preceptrorship) is better than the 
educator model based on student perception and learning outcomes. 

Conclusion: This review literature proves that the clinical facilitator model (preceptrorship) is better than 
the standard educator model based on student perceptions and student learning outcomes themselves, it 
is proven that the preceptorship model provides greater involvement and learning environment compared 
to the standard facilitator model. All clinical education models show the advantages or disadvantages and 
limitations of each, however the potential student learning outcomes can be maximized if the model used is 
the results evaluated using systematic research. 

Keywords: Nursing students, preceptorship, nursing education 

Introduction

Globally, nurse educators are looking for better 

ways to prepare nurses to study and practice diligently 

to fall into space in the delivery of health services. In 

Indonesia, as in many other countries around the world, 

nurse education has changed training such as in-hospital 

training for undergraduate equivalent Nursing education 

Corresponding author: 
Risnah
E-mail: risnah@uin-alauddin.ac.id

undertaken in nursing professional education, this 

allows students after achieving a bachelor’s degree to 

be considered to have had minimum experience to start 

practice professional nursing. In previous years various 

models of clinical nursing education have been used to 

develop students’ clinical abilities in practicing their 

knowledge, skills, and attitudes 1.

Several studies have revealed that clinical education 

models and settings are the most influential in developing 
nursing competencies and professional socialization 2. 

Clinical placement can also affect student confidence in 

DOI Number: 10.37506/ijfmt.v15i3.15879
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clinical practice, enhance teamwork, and organizational 

skills and readiness to qualify for the profession3. 

In nursing education, classrooms, simulations and 

practice-based laboratory experiences make important 

contributions to the development of student learning 4, 

however experience in actual clinical exercise settings is 

an irreplaceable component in preparing students to be 

professional and competent in practice 5.

In most countries, clinical nurse staff who act as 

mentors or facilitators have and an important role in 

developing student learning in clinical practice although 

there are some international gaps in their roles and 

responsibilities 6. In the review, Cooper Brathwaite & 

Lemonde1, identify ten types of basic models: faculty-

supervised practicum, preceptorship, education unit, 

joint appointment, secondment, affiliate position, 
internship, internship, cooperative education (co-

operative education), work-study and undergraduate 

nurse employme, but this review is limited to the 

search for types of models, main features, benefits, 
and limitations. It is clear that the clinical education 

model including significant variations in roles and 
responsibilities between students, lecturers and clinical 

nurses at this hospital is linked to supervision; teaching, 

learning and evaluating; and differences in the nature 

of the relationship between clinical and academic 

organizations 4.

All clinical education models have their own 

weaknesses and weaknesses. However, the potential and 

student achievement can be maximized if the clinical 

model used is the model that is evaluated according 

to clinical placement. In addition, a comprehensive 

understanding of the current clinical education model 

allows nurse educators and educational institutions to 

select and implement most effective models in terms 

of improving the quality of student learning outcomes. 

However, most studies often evaluate specific clinical 
models7. Several studies comparing models 2, there is 

plenty of evidence evaluating various clinical placement 

models in nursing education, but there is no most 

accurate evidence that is well designed according to a 

systematic review to inform the effectiveness of these 

models. Therefore, the author reviews several research 

articles that review the effectiveness of several clinical 

learning models in undergraduate nursing students. 

Materials and Methods

Methods

a. Study Selection

In order to be eligible, the writer selects articles that 

are detailed as followson Table 1

b. Information Sources

Search articles using PubMed, Wiley Online, Google 

Schoolar, Secondary Searching from the beginning to 

the basic data needed.

c. Quality Assessment

The author determines the topic and compiles 

foreground questions consisting of population (P), 

intervention (I), comparison (C), outcome (O), and time 

(T). In this review the desired population (P) is nurse (nurse 

OR nurse students), intervention (I) is preceptorship, and 

outcome (O) is clinical nursing education. Database used 

in gathering articles with relevant keywords (PICOT) and 

a combination of “AND” and “OR”. To be more specific, 
the author limits publication years in the last 10 years, full 

text, and only articles that use English. The search results 

in each database are described as follows on Table 2. 

Based on screening conducted on database search 

results by reading research abstracts that are considered 

most in line with PICOT material and using PRISMA 

(Preffered Reporting Items for Systematic Reviews and 

Meta-analysis) flow diagrams. 

d. Data Synthesis, Analysis, And Risks Of Bias

In the six articles, critics of research journals were 

conducted using appropriate CASP tools, namely 6 

articles with Critical Appraisal of qualitative study 

Adapted from The Pocket Guide to Critical Appraisal; 

the critical appraisal approach used by the Oxford Center 

for Evidence Medicine, checklists of the Dutch Cochrane 

Center, BMJ editors’ checklists and the checklists of the 

EPPI Center (Center for Evidence Based Management, 

2018) and 2 articles with Critical Appraisal of a Cross-

Sectional Study (Survey) Study adapted from Guyatt 

GH, Sackett DL, and Cook DJ and piloted with health 
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care practitioners (Critical Appraisal Skills Program, 

2018) are obtained on Table 3 and Table4. 

e. Research Ethics

Research is based on published articles so that they 

do not come into direct contact with nurses and do not 

require ethical approval.

Results

One of the preceptorship models is to assign students 

to practice, to organize activities with experienced 

nurses who work in clinical facilities such as hospitals. 

The clinical facilitator model, usually consists of clinical 

facilitators employed by educational organizations 

to oversee aspects of clinical competence for nursing 

undergraduate students in a variety of different clinical 

settings, including providing direct supervision and 

evaluation. Clinical facilitators are experienced clinical 

nurses, mostly seconded from the clinical sector to the 

university. This study found four studies comparing 

clinical learning models and clinical facilitator models 
2,5,6.

Summarizes the research characteristics and main 

findings that are relevant to the effectiveness of clinical 
facilitators and clinical facilitator models. Three studies 

revealed that the clinical facilitator model is better 

than the educator model based on student preferences 

and learning outcomes 5,6However, an unequal control 

group pre-test-post-test study found a preceptor model 

showing higher clinical practice ability and teaching 

effectiveness; and the ability of students’ nursing 

practice was found to be directly related to teaching 

time by the supervisor2. Collaborative clinical learning 

model A collaborative research study between Karlstad 

University and the county council in Sweden using 

descriptive qualitative surveys to evaluate collaborative 

clinical supervision models 7.

The supervision model consists of placing students 

for five weeks with opportunities to make shorter 
placements in the wards and related clinics. Four levels 

of supervision are provided and include a Personal 

Preceptor which provides daily bedside supervision 

and Primary Prevention that provides support to student 

groups and supports Personal Preceptor. Both levels 

of nurse supervisors come from clinical (hospital) 

with a minimum of two years nursing experience. In 

addition, the main requirement is to have attended a 

basic nursing course including clinical learning courses. 

research conducted by 8. Our findings indicate that the 
participants, who participated and completed the CPD 

course, have developed the skills and competencies that 

they believe are necessary to encourage the development 

of knowledge in their respective workplaces. Clinical 

Nurses provide expertise and support for mentors and 

students with Senior Clinical Nurse lecturers who have 

overall responsibility for the quality of student placement 

and learning supervision. 

Although data analysis is limited, the authors 

report that the supervision model achieves the expected 

goals in students being encouraged to seek knowledge, 

link theory with practice, demonstrate critical and 

reflective thinking, and affective learning. This model 
also supports clinical nurses to perform the role of the 

teacher and facilitate the assessment of student learning 
9. Less than half of the educators were found to have 

knowledge of clinical preceptorship while the majority 

reported good attitude from the preceptor. Knowledge 

of clinical preceptorship is associated with having a 

master’s degree (OR 0.377 and 95% CI [0.150, 0.948]) 

and more than four years of teaching experience (OR = 
0.088 and 95% CI [0.010, 0.796]). The authors report 

that clinical preceptorship attitudes greatly influence 
knowledge gaps. having a higher degree and longer 

teaching experience are relevant factors related to the 

quality of the preceptor 9.
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Table 1. Inclusion criteria and exclusion criteria article collection

Indicator Inclusion Criteria Exclusion Criteria

Respondents
Articles with preseptorship with respondents 

and nursing students, nursing staff, and clinical 
facilitators / preceptors

Articles that do not discuss Preceptorship of 
nurses or students in hospitals

Type of research
Research with quantitative cross sectional 

approach and quasi experiment
Only abstracts, individual reports, newsletters 

and the title Review

Year of publication
The study was published in

2008 to date
Research published before 2008

Results
The research focuses on the application of 
Preceptorship models and clinical nursing 

education models

If the research does not reveal the application 
of Preceptorship and clinilal nursing 

education models

Language Research articles in English Research articles that do not speak English

Table 2. Search results for articles with filters: Publication 2008-2017,  original articles, full text, and in 
English.

PICO Keywords PubMED Willey
Googel 
Scholar

Secondary 
Searching

Nursing studenstORnursing staff ORp
receptorANDpreceptorshipANDclinical 

nursing education models
22 16 105 7 

Tabel 3. CriticalAppraisalofaQualitativeStudy(Survey)

No Appraisal Questions
Angel K. Chen

et al (2015)
Brathwaite et 

al (2010)
Allan at al 

(2012)
Kim et al 

(2015)
Carlsonet al 

(2016)
DeMeester 
et al (2016)

Croxon & 
Magginis 

(2009)

1 The research objectives are clear Yes Yes Yes Yes Yes Yes Yes

2
The accuracy of the research 

methodology
Yes Yes Yes Yes Yes Yes Yes

3 Research design accuracy Yes Yes Yes Yes Yes Yes Yes

4
Sample characteristics described. 

The sampling process is stated
Yes Yes Yes Yes Yes Yes Yes

5
Data collection described (Topic 

Guide)
Yes Yes Yes Yes Yes Yes Yes
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6
Critical assessment of the role of the 

researcher and potential bias
Yes Yes Yes Can’t tell Yes Yes Yes

7

Ethical considerations, Explanation 
to participants about the research 

process and explanation of the 
effects of the study on participants

Yes Yes No Yes Can’t tell Can’t tell Can’t tell

8 The analysis is explained in depth Yes Yes Yes Yes Yes Yes Yes

9

Credibility of findings - use of more 
than one analysis was discussed in 
connection with the initial research 

question

Yes Yes Yes Yes Yes Yes Yes

10

Contributions to existing knowledge 
are discussed, identification of 
how research can be used and 
identification of new areas of 

research

Can’t tell Can’t tell No Yes Yes Yes Yes 

Adapted from The Pocket Guide to Critical Appraisal; the critical appraisal approach used by the Oxford Center 

for Evidence Medicine, checklists of the Dutch Cochrane Center, BMJ editor’s checklists and the checklists of the 

EPPI Center (Center for Evidence-Based Management, 2018). 

 Tabel 4. CriticalAppraisalofaCross-SectionalStudy(Survey)

No Appraisal Questions
Teferra et al 

(2015)
Löfmark et al.

(2012)

1 Did the study address a clearly focused question / issue? Yes Yes

2 Is the research method (study design) appropriate for answering the research question? Yes Yes

3
Is the method of selection of the subjects (employees, teams, divisions, organizations) 

clearly described?
Yes Yes

4 Could the way the sample was obtained introduce (selection)bias? Yes Yes

5
Was the sample of subjects representative with regard to the population to which the 

findings will be referred? Yes Yes

6 Was the sample size based on pre-study considerations of statistical power? Yes Yes

7 Was a satisfactory response rate achieved? Yes Yes

8 Are the measurements (questionnaires) likely to be valid and reliable? Yes Yes

9  Was the statistical significance assessed? Yes Yes

10 Are confidence intervals given for the main results? Can’t tell Can’t tell

11 Could there be confounding factors that haven’t been accounted for? Yes Yes

12 Can the results be applied to your organization? Can’t tell Can’t tell

 

Cont... Tabel 3. CriticalAppraisalofaQualitativeStudy(Survey)
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Adapted from The Pocket Guide to Critical 

Appraisal; the critical appraisal approach used by the 

Oxford Center for Evidence Medicine, checklists of the 

Dutch Cochrane Center, BMJ editors’ checklists and 

the checklists of the EPPI Center (Center for Evidence 

Based Management, 2018). 

 Discussion

The purpose of this systematic review is to examine 

the effectiveness of clinical nursing education models 

in nursing education programs. This review included 

nine studies including one pre-post-test study study 2 

and seven qualitative survey studies 4,5,8,10,11and cross 

sectional study 9,6 with a total of 1893 participants 

including 1286 nursing students. The review identified 
five clinical placement models; clinical preceptor 
models, clinical facilitator models, clinical education 

unit models, collaborative clinical placement models and 

arranged clinical mentor placement models and compare 

the effectiveness of clinical introduction models versus 

clinical facilitator models and clinical education unit 

models versus standard facilitation models.

This study found four studies comparing the clinical 

diagnosis model and the clinical facilitator model 

and three studies found the clinical facilitator model 

to be better than the teacher model based on student 

preferences and lean results5,6. There is not enough 

evidence to draw conclusions about the collaborative 

effectiveness of the clinical placement model and the 

clinical placement model of a mentor that is organized 

based on available studies. The quality of the research 

included and the small sample size can make the results 

unsuitable and do not need to give a true picture of the 

effectiveness of the model. The clinical preliminary 

model is a practice education model that is widely used 

with outcame is that students can work with experienced 

nurses who have routine practice and clinical culture6. 

The lack of expertise of experts in teaching and 

evaluation compared to clinical Facilitators is a major 

limitation. The main challenge for the clinical preceptor 

model in the implementation of clinical learning is that 

clinic nurses who are busy have limited time to fulfill 
their duties as preceptor or educate nursing students 12.

The quality of student clinical learning is 

influenced by several factors including work attitude, 
the relationship between students and nurses, the 

duration of students’ clinical practice and feelings of 

belongingness 7,8,13. The systematic findings of this 
review also indicate that clinical guidance by clinical 

facilitators must be supported by adequate resources for 

sustainable development. With the shortage of nurses in 

many countries around the world, it is very important 

that clinical learning (preceptorship) offers students that 

they must study well to ensure they have a successful 

clinical learning experience but with a large number of 

students in one clinical / hospital can provide effects 

that make clinical learning models become less quality. 

Implications for further research It is clear that despite 

the use of various clinical education models no one has 

been identified as the most effective. 

This systematic review found evidence of the 

effectiveness of clinical education models from 

descriptive studies. Randomized controlled trials 

(RCTs), with larger samples, are guaranteed to better 

identify the effectiveness of the model and add to the 

body of knowledge surrounding clinical education 

models in undergraduate nursing programs.Future 

research must cover various aspects of models and valid 

data collection and can be used as a tool to increase 

understanding of the feasibility of various models in 

clinical / hospital placement. In addition, further research 

is needed on comparing clinical learning models. This 

will allow further researchers and input for academics 

to better understand the effects of clinical placement in 

other clinical areas and provide a stronger and broader 

basis for future recommendations.   
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Abstract 

Covid-19 has a huge impact on medical workers’ existence. They are at the forefront of treating Covid-19 
patients. The high mortality rate for medical workers, especially doctors, indicates the need to regulate the 
doctor’s office so that there is no paralysis of health services during the Covid-19 pandemic. Data on the high 
mortality rate for health workers, especially doctors, need to get more attention. Besides, the ratio of doctors 
to the population is essential. The increasing number in doctors’ death rates causes doctors’ ratio to the 
population to decrease and needs to be anticipated by restricting the practice of private doctors. Restriction 
of services in private doctor’s practice places will cause the quality and quantity of services to decrease. 
Legal protection is also needed for doctors to limit their services in practice places. The government issued 
several legal rules. It was Act Number 36 the Year 2014 on Health Workers Article 57 paragraph (4) and 
from medical professional organizations to manage the restriction of health services in private practice.
Covid-19 pandemichas created a policy in restricting the health services in doctor’s private practice, aiming 
to reduce the impact of deaths on doctors. This is following the Medical Act and Medical Ethics Code. 

Keywords: Covid-19 Pandemic, Doctor, Restriction of Health Services, Doctor Private Practice, Mortality 
Rate, Health Workers. 

Introduction 

Health services worldwide and in Indonesia are 

currently facing serious challenges with the Corona 

Virus Disease outbreak (hereinafter abbreviated as 

Covid-19). The World Health Organization (hereinafter 

abbreviated as WHO) China Country Office reported 
pneumonia of unknown etiology on December 31, 2019, 

in the city of Wuhan, Hubei Province, China. They 

identified pneumonia as a new type of coronavirus (Novel 
Coronavirus ) on January 7, 2020. WHO had officially 
named this disease coronavirus 2019 ( Covid-19 ) and 

the International Coronavirus Study Group (CSG) 

decided to name the virus SARS-CoV-2. WHO 

designated Covid-19 as a Public Health Emergency of 

International Concern (PHEIC) on January 30, 2020, 

and then designated the novel coronavirus disease in 

humans as Covid-19. 1,2,3

Indonesia, the fourth most populous country globally, 

reported its first Covid-19 case on March 2, 2020. Since 
announced, the number of cases has continued to increase 

gradually and spread rapidly throughout Indonesia. The 

population density then makes Indonesia predicted 

to suffer and experience the Covid-19 pandemic for a 

longer period than other slightly populated countries. 

Based on the above considerations, the government then 

issued Presidential Decree Number 12 the Year 2020 on 

the Designation of Non-Natural Disaster for the Spread 

of Corona Virus Disease 2019 (Covid-19) as a National 

Disaster. 4, 5

The death of medical workers due to Covid-19, 

especially doctors and nurses, is increasing. The latest 

data compiled by the Mitigation Team of the Indonesian 

Doctors Association announced the latest data on 

medical workers who died due to Covid-19. As of 

Saturday, December 5, 2020, 342 health workers died 

from March to December, consisting of 192 doctors, 

14 dentists, and 136 nurses. Based on data from the 

Health Worker Mortality Influence Index, up to July 
21, 2020, the ratio of deaths of medical workers and 

health workers compared to total deaths confirmed by 

DOI Number: 10.37506/ijfmt.v15i3.15880
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Covid-19 in Indonesia is one of the highest among other 

countries. It was 2.4%. It is due to the lack of Personal 

Protective Equipment (hereinafter abbreviated as PPE), 

lack of good patient screening in health facilities, 

the fatigue of medical workers due to the increasing 

number of Covid-19 patients, long working hours, and 

psychological pressure, which causes medical workers 

to be very vulnerable to Covid-19 infection Poor 

physical and mental conditions can eventually cause 

health workers to fall ill and die, even though medical 

workers are one of the spearheads of efforts to deal with 

Covid-19. In the conditions of the Covid-19 pandemic, 

it is necessary to formulate the ideal standard of doctor 

service in private practice, considering the high death 

rate of doctors in Indonesia. The Government has set in 

Act No. 36 the Year 2014 on Health Workers Article 

57 paragraph (4) and on the professional organization of 

doctors who set the restrictions of doctor services in the 

private practice. 6, 7 

Discussion

Novel Corona Virus

The novel coronavirus became a global pandemic 

and became a serious health problem in several countries 

outside China in early 2020. The development of this 

pandemic continues to expand with reports of deaths and 

new cases outside China. Covid-19 is caused by Severe 

Acute Respiratory Syndrome (hereinafter abbreviated 

as SARS) - COV2, which belongs to the same large 

family of coronaviruses as the cause of SARS disease in 

2003, but different types of viruses. A coronavirus is a 

group of viruses from the Orthocronavirinae subfamily 

in the Coronaviridae family and the order Nidovirales. 

This group of viruses can cause disease in birds and 

mammals, including humans. Infected by COVID-19, a 

person will show several symptoms such as fever, cough, 

rapid breathing, and difficulty breathing. In severe cases, 
it causes pneumonia, severe acute respiratory syndrome, 

and the worst possibility, death.8 

In humans, the coronavirus causes respiratory 

infections that are generally mild, such as a cold, 

although some forms of the disease such as; SARS, 

MERS (short for Middle East Respiratory Syndrome), 

and Covid-19 are more deadly. Symptoms are similar 

to SARS; however, the SARS mortality rate (9.6%) 

is higher than Covid-19 (currently less than 5%) even 

though the number of Covid-19 cases is far more than 

SARS. Covid-19 also had a wider and faster spread to 

several countries than SARS. 9, 10

Coronavirus’s character is very different from 

other types of epidemic diseases such as cholera, 

bubonic plague, influenza, avian flu, and others. If it 
has infected, the government will isolate people, not 

only people/residents/patients infected with Corona, 

but all community members will also be isolated, both 

sick and healthy residents. After the determination of 

Covid-19 as a pandemic, the reaction of the community 

was mixed. Some residents got afraid, angry, panicked, 

confused, and sad. The coronavirus has traumatized 

community members and an atmosphere of threat 

and fear. Abdullah has identified four types of trauma 
caused by the coronavirus, it is; First, individual trauma 

appeared in social withdrawal where a person suspected 

of contracting the coronavirus or a victim of termination 

of employment tends to isolate himself from the group 

and the social environment; Second, hysterical individual 

trauma; Third, psychological trauma such as violence 

act; and Fourth, psychological trauma which is collective 

attach in response to the mass panic experienced by the 

community. 11, 12, 13 

Government Policy

 Initially, government policy was an appeal for the 

public to stay at home, at least 14 days to anticipate 

the transmission of the Covid-19 outbreak. Various 

anticipatory steps have been taken to minimize the 

spread of Covid-19, including calls for social distancing, 

enforcing work from home, closing shopping centers 

and tourist attractions, reducing the density of workers 

in the office installation, until the creation of the Covid 
-19 vaccine.14 On March 31, 2020, official data from the 
Ministry of Health of the Republic of Indonesia recorded 

that there had been 1,528 confirmed cases of Covid-19 
in Indonesia and 136 deaths accompanying them. So that 

Minister of Home Affairs issued circular letter Number 

440/2622/SJ on the Formation of a Task Force for the 

Acceleration of Handling Regional Covid-19 on March 

29, 2020, was published. Covid-19 cases have now 

spread to 34 provinces in Indonesia. The government’s 
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Covid-19 Handling Task Force as of December 7, 

2020, reported 581,550 confirmed cases of COVID-19, 
479,202 recovered cases (82.4%), and 17,867 deaths 

(CFR 3.1%). Most cases occurred in the age range 31 - 

45 years and the least occurred at 0 - 5 years. The highest 

mortality rate was found in patients aged 46-59 years. 

Several doctors reported being infected among these 

cases. 15, 16, 17, 18

The ratio of doctors in Indonesia is 0.4 doctors per 

1,000 population, which means Indonesia only has 4 

doctors serving its 10,000 inhabitants. This total ratio is 

the second-lowest in Southeast Asia. The ratio of nurses 

per 1,000 population is 2.1, which means that two people 

serve 1,000 people in Indonesia. The ratio of specialist 

doctors is also low, at 0.13% per 1,000 population. The 

distribution of medical workers and health workers is 

also concentrated in Java and big cities. The number 

of national referral hospitals currently is only 14, still 

far from expectations and the ideal number; as a result, 

there are still many hospitals that are not ready to 

accept and handle Covid-19 patients due to a lack of 

supporting tools such as personal protective equipment 

and medical devices to deal with critical situations or 

an emergency. The public also has not fully complied 

with the government’s health protocols, so the spread 

of Covid-19 is still not under control. This condition 

becomes a concern for the entire community regarding 

the efforts to control the Covid-19 pandemic in Indonesia, 

including medical and other health workers. 

The impact of Covid-19 on the death of medical and 

health workers is becoming increasingly worrying. Data 

from the Indonesian Doctors Association Mitigation 

Team as of December 5, 2020, provided information 

on 342 medical workers who died from Covid-19, 192 

of whom were doctors, 14 dentists, and 136 nurses. 

According to Death Influence Index Medicals or Nabe’s 
Death Impact on July 21, 2020, the death rate due to 

COVID-19 health workers in Indonesia was 2.4%. 

This is due to the lack of PPE, lack of good patient 

screening in health facilities, the fatigue of medical 

workers due to the increasing number of Covid-19 

patients, long working hours, and psychological 

pressure, making medical personnel very vulnerable to 

Covid-19 infection. Poor physical and mental conditions 

can eventually cause health workers to fall ill and die-

Doctors aged 59 years or over account for three-quarters 

of Covid-19-related deaths. If senior or retired doctors 

are pulled back to work during the Covid-19 crisis, some 

considerations must be made to keep them off the front 

lines because of the higher risk of death and the possible 

increased burden on the medical system if they become 

infected. 19, 20, 21

Most of the community has implemented several 

health protocols such as; using a mask, applying social 

distancing or physical distancing, and applying the 

ethics of coughing and sneezing properly. However, the 

implementation of health protocols, such as maintaining 

hand hygiene has not been carried out properly. Based 

on the questionnaire, 94.6% of participants considered 

maintaining hand hygiene during the Coronavirus 

pandemic was necessary. Most of the participants 

(56.9%) had kept their hands clean by washing them with 

soap and flowing water. However, the implementation 
of health protocols, such as keeping hand hygiene, has 

not been carried out properly. Lack of awareness in 

maintaining hand hygiene was indicated by 52.3% of 

participants not washing their food before eating even 

though washing hands can reduce the virus’s risk by 

55%. 22, 23

Doctor 

Doctors still must provide health services to patients, 

despite the above problems, following the doctor’s oath 

and the applicable medical code of ethics, doctors must 

always prioritize patient health by taking into account 

the public interest and are obliged to provide services 

competently, and use all of his knowledge and skills for 

the benefit of humans. Efforts to carry out medical safety 
and protection for medical workers, in this case, doctors, 

are needed to minimize the risk of infected by the 

Covid-19. Indonesian Doctors Association had issued 

an appeal to doctors to reduce practice hours and the 

number of practice places, limit the number of patients, 

and discipline to wear PPE.

The appeal for restrictions to doctors in providing 

health services during the Covid-19 pandemic above 

can indeed reduce the risk of doctors infected by the 

Covid-19, but on the other hand, it could also reduce 
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the quality of health service to patients, and finally, the 
service does not meet the proper standards. Standard in 

medical services for medical workers is an obligation, 

as Act No. 29 the Year 2004 on Medical Practice 

(hereinafter referred to as the Act of Medical Practice) 

Article 44 stated a doctor or dentist, in carrying out 

medical practice, is obliged to follow medical or dental 

service standards. Article 51 (the same Act) stated 

that a doctor or dentist must provide medical services 

following the professional standards and standard 

operating procedures and patient medical needs. The 

obligation to implement medical service standards is 

also regulated in Article 24 of Act No. 36 the Year 2009 

on Health (hereinafter referred to as the Act of Health) 

paragraph 1, health workers must meet the provisions 

of the code of ethics, professional standards, the rights 

of health service users, service standards, and standard 

operating procedures.

The standard of medical services performed by a 

doctor in a private practice/family doctor is stated in the 

Family Doctor Professional Standards Book, including 

anamnesis, physical examination, and support, diagnosis, 

prognosis, counseling, consultation, referral service if 

needed. It is worrying if this aspect of health service is 

unable to be implemented when doctors’ restrictions are 

applied so that the service becomes sub-standard. 24 

Doctor’s Service Standards in Private Practices 

During the Covid-19 Pandemic.

Based on Article 1 point 8 of the Regulation of the 

Minister of Health of the Republic of Indonesia Number 

2052 / Menkes / Per / X / 2011 on License to Practice 

and Implementation of Medical Practice, Medical 

services are health services provided by doctors and 

dentists following the competence and authority to be 

promotive, preventive, diagnostic, consultative, curative, 

or rehabilitative. Each term’s definition is as follows: a 
Promotional service is a health service focused on health 

promotion, b. Preventive service is the prevention of 

a health problem/disease, c. Services diagnostic is the 

science of determining the type of disease based on 

symptoms, d. Consultative service is the provision of 

suggestions or recommendations on a problem discussed 

with a consulting agency, e. Curative service is a 

treatment to cure diseases, reduce, control disabilities 

so that the quality of the sufferer is maintained, f. 

Rehabilitative service is returning former sufferers to 

the community to function as members of society as it 

is useful for themselves and society according to their 

abilities.

The same article in number 9 of the the Regulation 

of the Minister of Health of the Republic of Indonesia 

Number 2052 / Menkes / Per / X / 2011 on License to 

Practice and Implementation of Medical Practice for 

License to Practice and Implementation of Medical 

Practice states that Service standards are guidelines 

followed by a doctor or dentist in carrying out the 

medical practices. Besides, in Article 20 paragraph, 

it is further described that Doctors and Dentists who 

already have licenses are authorized to carry out medical 

practices, which includes, among others: a. interviewing 

patients; b. examining the patient’s physical and mental, 

c. determining the supporting examination; d. making a 

diagnosis; e. determining the patient’s management and 

treatment; f. performing medical or dentistry actions; g. 

writing prescriptions for drugs and medical devices; h. 

issuing a doctor’s or dentist’s certificate; i. storing and 
providing drugs in the amount and type following the 

standard; and J. composing and delivering medicines to 

patients, for those who practice in remote areas where 

there is no pharmacy. 

The Covid-19 pandemic in, mostly hit, all 

countries today has had an impact on various health 

and non-health sectors. Each country responds 

to this case by issuing various policies to break 

the transmission chain and reduce the impact that 

occured. Our national health system’s strength is 

currently being tested along with the escalation of the 

Covid-19 case that has hit all provinces in Indonesia. 

Health service facilities are at the forefront of 

dealing with health problems in the community due 

to Covid-19. As have been already, private doctors 

at the forefront of health services to reach people in 

their work areas have an increasingly important role 

to play in response to Covid-19. Doctors with their 

knowledge and oath of office, fight to save the lives 

of victims of the Covid-19. Many doctors died due to 

fatigue in carrying out their duties serving patients 

of the virus. Therefore various considerations in 



3762    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

the health sector are essential to prepare for the 

adaptation of new habits. Also, by seeing the number 

of medical workers victims due to Covid-19, it is 

necessary to formulate a special standard and protocol 

in protecting the occupational safety and health of 

doctors, to prevent an increase in victims, especially 

among doctors. 25 

Tabel 1. Considerations for health workers and health systems in the Covid-19 era 26

Health Workers Health System

Telemedicine application for triage and patient management 
if it is possible.

Provide and disseminate information and facilities for 
telemedicine.

Follow PPE usage guidelines. Provide complete PPE set to patients’ family health workers.

Self-report and stop activities as health workers if included 
in the case criteria according to the official government 

guidelines.

Increase education to patients and the public regarding 
indications for quarantine and hospital visits.

Limiting elective procedures.

Provide and disseminate information and facilities for 
telemedicine.

Private-practicing doctors or family doctors in 

providing services to patients must also pay attention 

to health and safety aspects in working for themselves 

and always coordinate with the health center or local 

health office or hospital to manage patient referrals. 
The very important occupational health and safety 

aspects are infection prevention, early precautions, and 

personal protective equipment. The infection prevention 

strategies recommended by WHO and the Ministry of 

Health include: Apply standard precautions, triage, early 

recognition, and control of resources, apply additional 

precautions and administrative control, and technical 

and environmental control. For standard precautions, a 

doctor in private practice must consider hand hygiene, 

respiration hygiene (ethics of coughing, sneezing), PPE 

based on corresponding risks, safe injection practice, 

management of sharp equipment and injury prevention, 

safe handling, cleaning and disinfection of equipment of 

patient care, environment cleanliness, safe handling and 

cleaning of used linen, and waste management. 27

The choice and use of PPE in primary services 

based on some important aspects such as: able to protect 

against specific hazards, the material of PPE should be 
as light and comfortable as possible, flexibly (reusable 

or disposable), not pose any additional hazards, durable, 

conforms to standards, and easy maintenance. After 

paying attention to doctors’ health and safety in fulfilling 
the criteria specified above, the doctor can provide 
health services to patients according to health service 

standards. 

Legal Protection for Doctors Against Service 

Restrictions in Private Practices During the Covid-19 

Pandemic 

Legal protection is the protection of dignity, as well 

as recognition of human rights owned by legal subjects 

based on legal provisions from arbitrariness or as a 

collection of rules or rules that will protect one thing 

from other things. According to Setiono, legal protection 

is an act or effort to protect people from arbitrary actions 

by the authorities who are not following the rule of law, 

to create social order and peace to enable humans to 

enjoy their dignity as humans.  Legal protection can 

also be understood as protection that can be given to 

legal subjects in the form of instruments, both preventive 

and repressive, both spoken and written. In other words, 

legal protection is a separate description of the function 

of law itself, which has the concept that law provides 
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justice, order, certainty, benefit, and peace. In connection 
with the health worker profession in handling Covid-19, 

legal protection protects health workers’ rights due to 

the Covid-19 pandemic. 28, 29

Article 57 of the Act of Health paragraph (1) states 

that health workers carry out the practice entitled to 

get legal protection throughout the duties following 

the Professional Standards, Standards of Professional 

Services, and Standard Operating Procedures. Paragraph 

(4) states that health workers have the right to receive 

protection for occupational safety and health, treatment 

following human dignity, morals, and religious values. 

Thus the health worker profession needs to get legal 

protection in carrying out its duties and is entitled to 

occupational safety and health in providing health 

services. However, during the Covid-19 pandemic, 

many health workers had to sacrifice their lives to handle 
the spread of Covid-19 until they were infected and died. 

Doctors are the direct professionals dealing with 

Covid-19, risking their lives to protect the public from 

the spread of the Covid-19 pandemic. This risk must 

be minimized by the Medical Professional Standards, 

Informed Consent, and medical records. The health 

care system must ensure adequate PPE availability and 

develop additional strategies to protect health workers 

from Covid-19. 30, 31

A doctor must act carefully, especially during the 

Covid-19 pandemic. Doctors can several things include 

minimizing the number of patients they meet in face-

to-face consultations, using consultation facilities via 

telephone or video, maintaining physical distancing, 

wearing appropriate PPE, and maintain their health. 

Doctors must always maintain physical distancing in 

the practice place because they may not realize that the 

patient being treated is a Covid-19 carrier. A study in 

the journal Lancet found no evidence that the current 

policy to the physical distance of at least 1 meter has a 

significant correlation with a great reduction in infection, 
and a distance of 2 meters may be more effective, as 

applied in some countries. The main benefit of physical 
distancing is to prevent further transmission. Physical 

distancing refers to avoiding direct physical contact. 

Surely, it cannot be done completely by doctors in 

practice places. Therefore they must also be disciplined 

to always wash their hands and maintain cleanliness and 

use PPE, eat nutritionally, always maintain immunity, 

and always adhere to a healthy lifestyle. Protecting health 

workers is a public health priority. Perception of health’s 

professional field about there is no enough support from 
medical institutions and public health authorities. Raise 

the need for immediate implementation of a strategy to 

protect health workers during the Covid-19 pandemic. 

The death of health workers, including doctors become 

a problem during the Covid-19 pandemic. The doctor 

threatened to stop working because of the lack of PPE 

because if he contracted the disease, besides endangering 

the doctor, he could also endanger the next patient, also 

endanger the family at home. All doctors expressed 

their anxiety about bringing the disease to their families. 

Policymakers should monitor doctors’ health and 

proactively address concerns related to the safety of 

the doctor and his family. It is required an effective 

procedure to protect the doctor from the infections. 

Apart from having standard procedures and health 

facility readiness and equal distribution of medical 

devices, the government needs to pay more attention 

to human resources readiness. The Success of health 

service delivery depends on human resources (doctors) 

as a front guard in dealing with Covid-19. Besides, it 

is also influenced by the availability of operational 
standards and health facilities. Although the number of 

health resources, sufficient health service availability, 
information systems, management procedures, and 

clinical governance are important in pandemic handling. 

32, 33, 34, 35, 36, 37, 38

Doctors must always wear PPE according to the 

standards when performing medical procedures. The 

Indonesian Doctors Association had issued a statement 

letter on March 27, 2000, demanding the government 

and health facilities to ensure PPE’s availability in 

handling Covid-19. If it is not available, medical 

workers are asked not to treat the patient first. PPE is 
a doctor’s right and must be fulfilled for the sake of 
safety and to work following the standards as mandated 

in Article 50 letter (b) of Act Number 29 of 2004 on 

Medical Practice, which states that a doctor or dentist in 

carrying out the medical practice has the right to provide 

medical services according to professional standards and 

standard operating procedures. The Covid-19 pandemic 
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situation opens up various problems in the health sector, 

which shows that there are many gaps in health services 

that need to be repaired, especially in terms of protecting 

health workers from being exposed to infections, 

especially doctors who are at the forefront of the fight 
against disease outbreaks. Various considerations in 

the health sector are urgently required in adapting to 

new habits during the Covid-19 pandemic. Therefore, 

a team of doctors in a pandemic mitigation Covid-19, 

Management board of Indonesian Doctors Association 

has developed doctor protection guidelines in the era of 

Covid-19 to prevent further victims, especially among 

doctors (see table 1 discussion).

The doctor’s private practice has risks to human 

resources’ safety and health in the practice place, patients, 

patient companions, visitors, and the surrounding 

community, especially during the Covid-19 pandemic. 

Based on data published in various mass media, several 

doctors who died were doctors who opened private 

practices. So, the doctor could not know that patients 

accessing health services are carriers of Covid-19. 

Doctors must prioritize the aspect of precaution in 

carrying out their profession, including always washing 

hands and maintaining cleanliness. It is necessary to take 

protective measures starting from technical controls, 

administration, and personal protective equipment. 

Technical control is managing designated tools and/

or the workplace. This risk control protects workers 

including their workplace. 39, 40.

  Mapping the risk level of contracting the SARS-

CoV-2 virus for doctors is divided into 4 groups. It is a) 

low risk, it is doctors with no services or direct contact 

with suspected/probable/confirmed Covid-19 patients, 
for example, a) Doctors in management, b) Moderate 

risk, it is doctors who provide services or direct contact 

with patients whose status is not yet known to be 

infected with Covid-19, c) High risk, it is doctors who 

provide services for suspected/probable/confirmation 
of Covid-19 but do not include aerosol action, d) Very 

high risk, it is doctors who carry out aerosol treatment 

services for suspected/probable/confirmed Covid-19 
patients, as well as doctors who take respiratory 

specimens (nasopharynx and oropharynx) and autopsy. 

Based on the mapping above, private practice doctors are 

considered to have moderate risk. Moderate risk handled 

by technical control in the form of good room ventilation, 

a mica/glass barrier on the doctor’s office table, and a 
1-meter distance marker between the doctor’s table and 

the patient’s chair. Administrative control can be carried 

out by triage of patients with anamnesis and temperature 

checks, limiting the doctor’s practice to one place 

to avoid fatigue due to long working hours and cross 

infection between health facilities during the pandemic, 

limiting communication time or direct consultation with 

patients for a maximum of 15 minutes. If it requires more 

time, they can use online media (telemedicine), and also 

policy settings related to infection control in patients 

such as limiting the number of visitors and providing a 

1- meter distance marker on the patient’s waiting chair. 

The above control measures will automatically have an 

impact on the standard of medical services performed 

by a doctor in private practices, starting from the limited 

interview process, reduced patient physical examination 

time, and the presence of a mica/glass partition between 

doctor and patient and the distance sitting will also affect 

psychologically to the doctor and the patient. This is a 

necessity to be done during this pandemic to reduce the 

risk of being exposed to Covid-19, especially for doctors 

in private practice. 

Conclusion

Covid-19 pandemic in Indonesia has taken many 

casualties, include health and medical workers. In 

this case, doctors on the frontline as one of them in 

the handling of dissemination of Covid-19. Covid-19 

pandemic, as called non-natural disasters, had initiated a 

policy to restrict health services to reduce the impact of 

deaths on doctors, especially when practicing in private 

practice places. Restrictions in doctors’ services in the 

private practice is based on Article 57 paragraph (4) 

of Act Number 36 the Year 2014 on Health Workers 

stated that health workers in giving health service are 

entitled to protection to the safety and occupational 

health, treatment following to the human dignity, 

morals, decency, and religious values. Thus, the law 

has protected medical and health workers’ rights due 

to the Covid-19 pandemic to get protections on human 

dignity and recognition of human rights in the form of 

the right to obtain health insurance. On the other hand, 
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the Indonesian government needs to issue implementing 

regulations and technical instructions from the Act of 

Health Workers related to the occupational safety and 

health of medical workers/doctors in a disaster. 
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Abstract

Background: Leprosy is chronic infectious disease caused by Mycobacterium leprae. Endemic areas still 
existed with stable number of new cases including new cases of pediatric leprosy and female leprosy cases. 
Close contact and women’s role in household increase the risk of transmission of leprosy to their children. 
Population lived in endemic areas are prone to contract leprosy due to dysregulation of immune system. This 
study aims to analyze correlation of hematological parameters and immunity ration in maternal and pediatric 
leprosy in endemic areas.

Methods: This is a cross-sectional study in endemic areas in Tuban Regency, East Java Province, 
Indonesia. The blood sample was taken from the subjects and underwent complete hematological parameter 
test (hemoglobin, red blood cells, white blood cells, platelets, hematocrit) and measurement of T cells 
activityratio(Th1/Th2 ratio and Th17/Treg ratio) by ELISA. Correlation test was done between blood test 
resultsand the immunity ratio of maternal and pediatric leprosy in endemic areas.

Results: 33 pairs of maternal and pediatric leprosy cases were analyzed. This study found correlation 
between RBC (p value= 0.029) and HCT (p value= 0.038) with Th17/Treg ratio in children population. No 
significant results observed in mothers population.

Conclusion: The result of this study shows that hematological paramaters (HB and HCT) related to the 
Th17/Treg ratio and could play roles in the incidence of dysregulation of immune system in children leprosy. 
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Introduction

Leprosy is a chronic infectious disease caused 

by Mycobacterium leprae and considered as one of 

neglected tropical disease.1 Leprosy remains to be a 

significant health burden in some endemic countries, 
namely Brazil, India, or Indonesia that accountable 

for 80% global leprosy cases.2 Indonesia is one of the 

biggest endemic countries located in South East Asia. 

DOI Number: 10.37506/ijfmt.v15i3.15882
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Leprosy endemic areas in Indonesia is mainly located 

in the eastern part of the country. Based on Indonesia 

health profile on 2019, East Java province has the highest 
number of leprosy cases in Sumatera and Java Island 

with 2,940 cases.3 Tuban Regency is one of leprosy 

endemic pocket in East Java Province with relatively 

stable of new cases findings in the last five years with 
159 new leprosy cases in 2019.4In 2019, Indonesia had 

reported 19,938 cases, in which 17,439 were new cases 

consisted of 10,741 female leprosy cases (61.59%) and 

2,009 (11.52%) of child leprosy.3

Children are believed to be the most vulnerable 

group to leprosy infection due to their immature 

imunnity.5The constant number of new leprosy cases 

including pediatric leprosy cases in children aged below 

15 years old indicates underdiagnosed cases in the 

community, active infection states and the failure to stop 

leprosytransmission.6 Close household contacts with 

leprosy patient was amongst the contract leprosy and the 

position of women and their role within family increases 

the risk of leprosy transmission to their child.5The 

termination of leprosy transmission depends on several 

aspects such as microbiological aspects, environmental 

factors, and immunological aspect.7,8

A good immune system needs to be nourished 

from the beginning of life by improving perinatal 

health status of both mother and child.5Previously, four 

subset of T cells, namely Th1, Th2, Th17, and Treg 

were known to play roles in human immune response 

against leprosy.9The imbalance activity of these cells, 

called dysregulation of immune system, was associated 

to higher risk of leprosy infections.10–13Population lived 

in endemic areas become more vulnerable to contract 

leprosy due to dysregulation of immune system that 

makes leprosy transmission easier.9

Previous studies used immunity ratio to show 

immunity status with comparing the T cells ratio, such 

as Th17/Treg (IL-17/ FOXP3+) or Th1/Th2(IFN-γ/IL-
4).14–16Hematological parameter is one of the test used 

to determine individual health status. In our knowledge, 

there is still no research conducted to study leprosy 

in immunity ratio, especially in mothers and children 

population. In this study, we would like analyze the 

correlation of hematological parameter with immunity 

ration in maternal and pediatricleprosy cases in endemic 

areas. 

Materials and Methods

Study area and population

This cross-sectional study was conducted from 

March until June 2020 in 10 sub-districts in Tuban 

Regency, East Java Province.This regency is considered 

a leprosy pocket area, with 172 cases in 2018 of which 

5.81% cases were cases among children. These 10 areas 

across 10 sub-districts (Bulu, Jenu, Jetak, Kerek, Palang, 

Soko, Sumurgung, Tambakboyo, Temandang, Tuban) 

are considered endemic areas of leprosy, where in the 

last 5 years there are always new cases every year.

Subjects were selected from the local primary 

health center’s registry data. The inclusion criteria 

for subject with leprosy was those with confirmed 
diagnosis of leprosy and aged between 5-18 years old 

for children; whilst the excluded were those with any 

leprosy reaction, poor general condition, and diagnosed 

with inflammatory or autoimmune disorder, allergy, or 
infection other than leprosy, and pregnancy. All of the 

subjects were given informed consent. Thereafter, to 

confirm the diagnosis, the subjects underwent clinical 
examination done by a dermatologist and then acid-fast 

staining by trained health and laboratory professional 

from Dr Soetomo General Hospital and Tropical Disease 

Centre of Airlangga University. 

Data collection

Blood sample was taken from the subjects and 

underwent complete blood count including haemoglobin 

(HB), red blood cells (RBC), white blood cells (WBC), 

platelets (PLT), haematocrit (HCT). The equipment used 

to collect data were tourniquet, 3 mL syringe, vacutainer 

tube, alcohol swab, and adhesive plaster.Samples were 

collected in EDTA tube for haematological parameter. 

Haematological parameter were measured using Sysmex 

XN haematology analyser. 

Blood sample also used tomeasure levels of IFN-γ, 
IL-4, IL-17, FOXP3+ in the blood circulation using 

the enzyme-linked immunosorbent assay (ELISA) 

method. For ELISA, blood was collected in sterile test 

tubes and centrifuged for 15 min at 50g. Serum was 
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separated and kept at -80℃ until used for estimation 

of IFN-γ, IL-4, IL-17, FOXP3+,by the Human IFN-γ 
BioAssayELISA kit, Human IL-4 R&D ELISA Kit, 

Human IL-17 Quantikinine LSbio ELISA Kit and 

Human FOXP3+ BioAssay ELISA kit manufacture 

guideline, respectively. 

Data analysis

Data were analyzed using SPSS® software (IBM 

Corp., Armonk, New York, USA). Variables were 

analyzed using correlation test to assess the association 

between hematological parameter and leprosy in each 

mother and child populations. 

Ethical considerations

The study protocol has been approved by the Health 

Research Committee of Dr Soetomo General Hospital, 

Surabaya (Ref. 1664/KEPK/XI/2019). Subjects were 

only included after written informed consent was 

obtained and they were reassured that non-participation 

would not affect their treatment. 

Results and Discussion

Information was obtained from 33 pairs of maternal-

pediatric leprosy cases in endemic areas. The data 

characteristics in pediatric leprosy group showed mean 

age of all children participants is 13.70 (SD ± 4.613) 

and mean age in maternal leprosy group is 42.64 (SD 

± 8.721). The result of hematological complete test and 

correlation analysis are shown in Table 1.

Table 1. Hematological complete test and correlation analysis results.

Parameters
Mean ± SD

p value

Mothers Children

Mothers Children Th1/Th2 Th17/Treg Th1/Th2 Th17/Treg

Hemoglobin (Hb) (g/dl) 13.01 ± 1.24 13.23 ± 2.01 0.846 0.296 0.268 0.064

Red Blood Cells (RBC) (x 1012/ 
μl) 4. 63 ± 0. 51 4.98 ± 0.62 0.873 0.473 0.147 0.029

White Blood Cells (WBC) (x 109/ 
μl) 8.32 ± 2.58 7.78 ± 2.01 0.871 0.778 0.104 0.521

Platelets (PLT) (x 109/ μl) 313.88 ± 72.02 343.73 ±88.65 0.758 0.614 0.596 0.083

Hematocrit (HCT) (%) 39.21 ± 3.75 39.72 ± 5.54 0.697 0.239 0.132 0.038

From the hematological results, all parameters 

showed normal value in all participants. The correlation 

analysis amongst maternal leprosy cases showed no 

significant result meanwhile significant results observed in 
RBC and HCT parameters with Th17/Treg ratio amongst 

pediatric leprosy cases. Th17 cells is one of the recently 

identified effector T cells and act as pro-inflammatory 
cells. Th17 cells has protective roles against leprosy due 

to antibacterial activity and produced inducible Nitric 

Oxide Synthase (iNOS) to kill M.leprae with the help 

of reactive oxygen species.13 Meanwhile, Treg cells has 

been known to keep the homeostatic between Th1/Th2 

cells.13 Treg cells regulates inflammation activity by 
inhibiting the activation of effector T cells such as Th17. 

Recent study shows Treg cells with transcription factor 

FOXP3+ in the nucleus involved in downregulation pf 

immune response.17

The significant results in RBC (p value= 0.029) 
parameters in children population is in accordance 
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with previous study that stated the decrease in the 

RBC amongst leprosy patient could be caused by 

the high levels of proinflammatory cytokines such as 
IFN-γ and TNF-α. These proinflammatory cytokines 
have the capability to inhibit erythropoiesis by inhibits 

erythropoietin receptors leads to proliferation inhibition 

of erythroid progenitorsor induce nitric oxide production 

that lead to apoptosis of erythroid cell.18This findings 
also correlates with previous studystated that RBC 

has been known as reservoir of 10 pro-inflammatory 
cytokines such as, IL-17, IFN- γ, IL-1 and play roles in 
chemokinesignaling and inflammation.19

The significant results observed in HCT (p value= 
0.038) and Th17/Treg ratio in children population 

associated with previous study by Dani et al. that 

reported an increased in HCT after blood transfusion 

(RBC) in neonates followed by increased level of several 

cytokines, such as IL ‐ 1β, IL ‐ 8, IFN ‐ γ, IL ‐ 17, 
MCP ‐ 1, IP ‐ 10, dan ICAM ‐ 1.20The unsignificant 
results showed in mother population could be caused 

by the susceptibility of pediatric leprosy subjects in 

endemic areas to develop immune dysregulation since 

the beginning of life. Endemic areas are associated 

with poor living standard, nutrient deficiency, and poor 
environmental conditions. 21 In addition, cytokine level 

of child is affected by their mother cytokine level during 

pregnancy and breastfeeding time and environmental 

factors. 22

The present study has limitation in terms of the type 

of study, the number of subjects within group, and the 

methods use for measurement of the parameters. Further 

studied need to be conducted to confirmed our findings 
and analyze other factors that correlates with immunity 

ration in leprosy cases. 

Conclusion

In conclusion, the results of this study showed the 

correlation of hematological parameters (RBC and 

HCT) with ) related to Th17/Treg ratio and could play 

roles in the incidence of dysregulation of immune system 

in children leprosy. No significant results observed in 
mothers population. Further studies need to be done to 

confirmed these findings. 
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Abstract

Sudden deaths as a result of undiagnosed primary intra-cranial lesions are the rarest of rare. A brought dead 
case of 32-year-old female with past history of headache without any clinical diagnosis was found to be the 
case of “transitional meningioma with focal rhabdoid differentiation which is histo-pathologically classified 
as WHO Grade 1 intra cranial lesion1. A complete autopsy including gross findings, internal findings with 
histopathology and immuno-histochemistry can help us to diagnose the missed pathology to conclude the 
cause of death. It will also give the idea about autopsy-based statistics of these rare intra-cranial lesions 
which would help us to focus the cases with the history of headache to diagnose early with interventions and 
investigation including MRI or CT scan during life.

Key words: Transitional meningioma, headache, intra cranial lesions, space occupying lesion.

Introduction

Meningiomas are the most common primary intra 

cranial tumours seen now-a-days with an emerging trend 

in the middle age group individuals. It comprises 36.6% 

of all the primary intra cranial tumours1. Meningiomal 

tumours incidence are quite age dependent as most 

commonly seen in two extremes of ages i.e., in between 

0-19 years and also in between 75-84 years2. However, 

in our case report we are reporting a case of “Transitional 

meningioma with focal rhabdoid differentiation (WHO 

Grade 1) as per the histo-pathology report. 

Case report:On 5th of October 2018, the 32-year 

age female, presented to emergency with the past history 

of many episodes of projectile vomiting with severe 

headache and she was not under treatmentdue to low 

socio-economic status and also due to intermittent relief 

in symptom with some home remedies. There was no 

history of trauma or any kind medication during her 

life. After receiving the patient in casualty of AIIMS, 

Bhubaneswar, Medical Officer declared her as brought 
in dead on the same day at 09:05am. 

External examination:Complexion isfair. Face 

isnormal. Mouth is close.Tongue is inside oral cavity.

Teeth are intact and 16/16.Scalp hairs are black in colour 

and of length 20-25cm. Eyes are half open, tache-noire 

is seen in both the eyes. Pupils are dilated. Nail beds are 

bluishin colour. Natural orifices are intact and free. Toe 
rings and anklets silver colour in both side feet.There are 

4 red and golden colour bangles in both hands.

Internal examination: -

Gross findings:In general, all the visceral organs 

were intact and congested showing the asphyxial 

features. Endo-tracheal lining was intact and congested 

without any presence of foreign matter in-situ. The 

stomach was containing 100ml of yellow coloured 

mucoid fluid without any characteristic odour showing 
mucosal congestion but no sub-mucosa haemorrhage 

was present.

On cut sectioning of brain, the growth of mass 

was inward towards the brain as discrete, well defined 
dumbbell shaped space occupying mass which was lying 

in an area covering right parieto-occipital lobe. The 

mass was white in colour with the size of (5x4x3)cm 
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and weighs 100gms.The border between the mass and 

brain was smooth and clear with distinct demarcation as 

the structure was encapsulated by tumour capsule and 

surrounded with cerebrospinal fl uid.

Microscopic fi ndings: On microscopic sectioning 

the mass was showing well circumscribed and 

encapsulated tumour comprises predominantly of 

spindle shaped cell arranged in fascicles and whorled 

pattern. Focal syncytial arrangement of cells was 

also seen. The cells have fi ne nuclear chromatin and 
moderate cytoplasm. Occasional foci of rhabdoid 

differentiation also noted. Focal microcystic changes 

were also observed. Mitotic activity of 1-2/10hpf was 

noted without any necrosis.

Discussion:Meningiomal mass are usually slow 

growing infi ltrative lesions that is why it is mostly 
diagnosed incidentally on brain imaging or during 

autopsy3. It has an insidious symptomatic onset, while 

there may be no gross or specifi c presentation of 
meningioma, initially patient usually present with the 

symptoms of headache due to increased intra cranial 

pressure with progressive focal neurological defi cit in 
later period following initial symptoms due to its slow 

progression which includes cranial nerve leading to few 

episodes of seizures5. The most common histological 

sub-classifi cations of meningiomas are grade 1 
meningothelial, fi brous, and transitional meningiomas6. 

As far as our knowledge, at the time of autopsy without 

any signifi cant clinical history, this is one of the rare 
cases presented to us with the mass in the brain with 

histo-patholgical diagnosis of intra-cranial lesion of 

grade 1 i.e Transitional meningioma with focal rhabdoid 

differentiation. Transitional meningiomas carries the 

features of both the meningothelial and fi broblastic 
subtypes of histo-patholgical meningiomas1,6. 

FIG 1: Gross Picture of the Space Occupying 
Lesion During the Autopsy 

FIG 2: Microscopy of the Space Occupying 
Lesion shows Transitional Meningioma with 

Focal Rhabdoid Differentiation WHO Grade-1 
(H&E Stained; 40X)

Conclusion

To conclude, this case report is to remind that all the 

cases with or without external evident mass with just the 

history of headache should be kept in mind that it could 

be the case of meningioma as a differential diagnosis 

which should be address for clinical and diagnostic 

interventions. It should be obvious to the autopsy 

surgeonsto send samples of brain for Histopathological 

diagnosis aftercomplete obscure autopsy. 
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Abstract

Chronic pain is a common case and become a serious problem. Chronic pain management are inconclusive. 
One of the common treatment option is NSAID. Treatment Failed are around 34-79% of total case. These 
treatment failed suspected as NSAID resistance. Treatment failed can be caused by a some molecule that 
make NSAID loss of efficacy. Cdk5 is one of the molecule that active in chronic pain condition. Cdk5 can 
increase transmembrane insertion and activate TRPV1. The aim of this research is analyzed the role of cdk5 
and TRPV1 in NSAID resistance of chronic pain rat. This research used 42 rats as a subject and divided 
into 6 groups with random allocation method and factorial design. Meloxicam treatment was given orally 
every day for 7 days after rats have a chronic pain (28 days). Chronic pain induction used a CFA injection. 
Results : cdk5 and TRPV1 expression at the dorsal root ganglia of chronic pain groups are increase, no 
significant different of pain threshold and inflammation sign between treatment and no treatment groups 
after chronic pain occurred. Conclusion : chronic pain can induce cdk5 and TRPV1 expression, and induced 
by meloxicam treatment. Cdk5 and TRPV1 have a positive correlation with meloxicam resistance. 
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Introduction

Chronicpain is a common case in the worldwide 

and still become a serious problem. These serious 

problem arising from chronic pain complication and 

consequences. The prevalence of chronic pain in 

Netherland is about 10-30% of 12,5 million population, 

and 14,6-64% of population in US1,2.The common 

etiology of chronic pain is degenerative joint disease3. 

That’s why the one of common treatment in chronic 

pain management is nonsteroid analgesic and anti-

inflammatory drug (NSAID). Meloxicam is one of the 
NSAID that be prescribed very often. The failed on 

treating chronic pain using a NSAID is about 34% to 

79% of total cases4. This treatment failed is suspected 

because of a resistances mechanism. Drug resistances 

are common fenomen in antibiotic or chemotherapeutic 

use. Drug resistances mean : the loss of drug efficacy 
after the drug reach a maximum plasma concentration. 

Cdk5 (cyclin dependent kinase 5) and TRPV1 

(transient receptor potential for vanilloid type 1) are 

molecule that have a key role in pain transmission. 

These molecule could be have a role in meloxicam 

resistance. Cdk5 activated TRPV1 by phosphorylation. 

Cdk5 is also stimulated TRPV1 translocation from golgi 

apparatus into nerve membrane5,6.TRPV1 is a calcium 

ion channel that have a role in pain induction. This ion 

channel activation and translocation will increase pain 

transmission. Cdk5 is also elevated pain transmission by 

NMDA activation. Cdk5 activated NMDA receptor by 

phosphorylation process. This receptor activation can 

increasepost synaptic pain transmission5. All of these 

process can maintain a pain perception even without any 

significant noxious stimulation on pain origin. Cdk5 can 

DOI Number: 10.37506/ijfmt.v15i3.15884
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be activated by MAPK pathway or ERK1/2 pathway. 

MAPK is a molecule that active on chronic tissue 

damage or chronic inflammation. ERK1/2 pathway 
can be activated by leukotriene elevation7.Meloxicam 

inhibit COX pathway and increase LOX activity on the 

other hand. This condition will elevated metabolism 

of arachidonic acid into leukotriene8. These MAPK – 

cdk5 pathway and leukotriene-ERK1/2-cdk5 pathway 

could be a basic mechanism of the meloxicam resistance 

in chronic pain.The aim of this research is analyzing 

the role of cdk5 and TRPV1 expression on the basic 

mechanism of meloxicam resistance in chronic pain rats. 

Material and Methods 

Ethical Clearance : The experiment protocols have 

been approved by Animal Care and Use Committee of 

Veterinary Faculty of Airlangga University (Approved 

Reference Number : 2.KE.145.08.2018) 

Table1. Subject grouping by factorial desain. H group determinant is chronic pain induction by CFA 
injection. T group determinant is meloxicam treatment

Group 
H1

(no CFA injection)
H2

(CFA injection)

T1 (without meloxicam) T1H1 T1H2

T2 (meloxicam dose 1) T2H1 T2H2

T3 (meloxicam dose 2) T3H1 T3H2

Chronic Pain Induction

Complete Freud’s adjuvant (CFA) (Sigma Aldrich) 

100 µl was injected to the left hind paw of the rats to 

promote inflammation and pain. This procedure was 
repeated weekly to maintain inflammation for 28 days. 
CFA injection using 1ml syringe and 27G needle 

(Therumo). 

Meloxicam Treatment

Meloxicam treatment being started after rats showing 

a chronic inflammatory sign (28 days). Meloxicam 
given orally every day for 7 consecutive days. The dose 

of meloxicam calculated by conversion formula. The 

doses are converted from daily human dose preparation 

(7.5mg and 15mg). 

HED (mg/Kg) = Animal doses (mg/Kg) x ( animal 

Km / human Km) 

HED  : Human equivalent doses

Animal Km : Correction factor of animal (rat 200 gr 

= 6; rat 250 gr = 7)

Human Km : Correction factor of human ( Human 

weight 60 kg =37) 

Based on that formula, than the meloxicam doses 

for rats are;

Dose 1 (T2) : 0,77 mg/KgBWdaily for 200 gr rat

  0.66 mg/KgBW daily for 250gr rat

Dose 2 (T3) : 1,54 mg/KgBWdaily for 200gr rat

1.32 g/KgBWdaily for 250gr rat 

Pain Threshold Examination 

This experiment used a hotplate (UgoBasile-Italy) 

to evaluate pain threshold. Temperature of hotplate was 

510C. Pain threshold level of the rat determined by the 

time tolerance (second) of the rat on the hotplate. This 

test was stop when the rat showing one of the three signs 

: jump out, wagging the hind paw, lick the hind paw. The 

longer the mouse is able to survive on the hotplate means 
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the pain threshold increases. This procedure is done 

three time : a week before pain induction, 2 weeks after 

pain induction, and a week after meloxicam treatment. 

Inflammation Sign Measurement

The sign of inflammation determined by the left hind 
paw volume (ml) using a pletismometer (UgoBasile-

Italy). All research subject following this procedure. This 

procedure done three times : a day after CFA injection, 

after rats have a chronic inflammation (28 days), after 
meloxicam treatment. 

Cdk5 and TRPV1 Expression

Cdk5 and TRPV1 expression on the dorsal root 

ganglia were seen by immunohistochemistry. Dorsal 

root ganglia was fixated by formaldehyde 40%, 
aquadestilata, NaH2PO4, and Na2HPO4-. Dedihradration 

of this organ using etanol, clearing with xylol and that 

embedding with paraffin. After all, the dorsal root 
ganglia being cut with microtome for 4-8 micron of 

thickness. Haematoxylin eosin coloration following the 

Harris formula. This specimen than put on the Polylysine 

Coating Object Glass. Deparaffinisation and rehidration 
using alcohol. After this process, the specimen was 

incubated for 15 minutes. Wash the specimen twice 

with PBS for 2 minutes than give an antiretrieval 

(citrate plus). Wash again four time with PBS for 2 

minutes than give a superblock. Wash again with PBS 

than give either CDK5 polyclonal antibody or TRPV1/

VR1 polyclonal antibody (Bioss antibodies). Cdk5 and 

TRPV1 expression determined by Immunoreactive score 

of Remmele and Stegner (IRS) classification9. 

Result

Cdk5 Expression in Dorsal Ganglion of Rat 
Experiencing Chronic Pain and Given Meloxicam 

Treatment

Figure 1. Expression of cdk5 in the dorsal ganglion of rat experiencing chronic pain and given meloxicam. 
A. Group T1H1, B. Group T2H1, C. Group T2H1, D. Group T2H2, E. Group T3H1, and F. Group T3H2. 
Cells that show expression cdk5 appear brownish (yellow arrows are indicated). Most expressions in the 

T2H2 (D) group.
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Table 2 Average CDK5 expression in the dorsal ganglion of rat experiencing chronic pain and those who did 
not experience chronic pain and given meloxicam 

Group

Cdk5 expression

Kruskal Wallis (p)

X SD Min Max

T1H1 1.2 0.2 1 2

 0.01

T1H2 2.6 0.6 1 4

T2H1 1.6 0.25 1 2

T2H2 9a 0.95 6 12

T3H1 1.4 0.25 1 2

T3H2 3.6 0.4 2 4

The mean of cdk5 expression in the group experiencing chronic pain was greater than the group that did not 

experience chronic pain. The results of statistical tests using the Kruskal Wallis show the value of p = 0.01 (p <0.05). 
The results of the Mann-Whitney test showed that those who had a signifi cant difference to the mean value of CDK5 
expression were between the T1H2 and T2H2 groups and between the T2H2 group and the T3H2 group. 

Figure 2. Expression of cdk5 in the dorsal ganglion of rat. The group that experienced chronic pain (red 
line) had a higher average expression than the group that did not experience chronic pain (blue line). Giving 

meloxicam causes an increase in cdk5 expression (T2 and T3). 
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Expression of TRPV1 in Dorsal Ganglion of Rat Experiencing Chronic Pain and Given Meloxicam 

 Table 3 Expression of TRPV1 in the dorsal ganglion of rat experiencing chronic pain and those who did not 
experience chronic pain and given meloxicam 

Group

TRPV1 Expression

Kruskal Wallis (p)

X SD Min Max

T1H1 1.6 0.4 1 3

 0.00

T1H2 3.8 0.8 1 6

T2H1 1.6 0.25 1 2

T2H2 9a 0.0 9 9

T3H1 1.8 0.2 1 2

T3H2 5.2 0.49 4 6

TRPV1 expression in the group that experienced chronic pain was greater than the group that did not experience 

chronic pain. The results of these statistical tests show the value of p <0.05 so that it can be concluded that the 

expression of TRPV1 is signifi cantly different. 

 

Figure 4 TRPV1 expression in the dorsal ganglion of rat. The group that experienced chronic pain (red 
line) had a higher average expression than the group that did not experience chronic pain (blue line). 

The administration of meloxicam causes an increase in the expression of TRPV1 (T2 and T3) in groups 
experiencing chronic pain. 
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The results of different tests between groups using 

the Mann-Whitney test showed signifi cant differences 
between the T1H1 and T1H2 groups (p = 0.049), T1H2 
with T2H2 (p = 0.005), the T3H2 group did not differ 
signifi cantly from T1H2. Based on the results of these 
tests it appears that the most TRPV1 expression in the 

dorsal ganglion is in the T2H2 group and has a signifi cant 
difference with all groups. 

Correlation of CDK5 Expression with TRPV1 

Expression in Dorsal Ganglion of Rat Experiencing 

Chronic Pain and Given Meloxicam

The correlation of CDK5 expression with TRPV1 

expression in dorsal diganglion of experimental animals 

was tested using the Spearman correlation test. The 

test results show p value 0.867. the results show that 

CDK5 has a strong positive correlation (close to 1). The 

correlation of the CDK5 expression with the expression 

TRPV1 can be seen in the graph 

Figure 5 The relationship of CDK5 expression with TRPV1 expression shows that the more expression of 

CDK5, the greater the expression of TRPV1

Pain Threshold of the Rat Experiencing Chronic 

Pain and Given Meloxicam 

The mean value of the pain threshold I assessed 

one week before the CFA injection obtained a normal 

distributed value and did not differ signifi cantly. These 

results show that the characteristics of the pain threshold 

of experimental animals before being treated are not 

different.The pain threshold value II assessed one week 

after the CFA injection was normally distributed and did 

not differ signifi cantly between the infl ammatory group 
and those without infl ammation. 
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Table 4 Pain threshold values III   of rats experiencing chronic pain assessed one week after being given 
meloxicam medication every day (7 days) 

Group
Pain Threshold Value III

One- way Anova
(p)

X SD Min Maks

T1H1 14.64 2.29 6.5 19.9

0.288

T1H2 13.88 1.77 8.2 19.3

T2H1 11.02 1.46 6.5 14.8

T2H2 16.68 3.6 9.2 27.3

T3H1 11.2 1.59 6.6 15.7

T3H2 10.44 1.32 7.7 14.2

The pain threshold value III is normally distributed and does not show a significant difference between the group 
who received the drug meloxicam and the group that received meloxicam at one and two doses. 

Correlation of Cdk5 Expression and Pain Threshold

The results of the Spearman statistical test showed that cdk5 levels had a very weak negative correlation with the 

pain threshold (r = - 0.045 for pain threshold II; r = - 0.047 for pain threshold III). 

Inflammation sign (Hind Paw Volume)

The volume of rat hind paw is used as a parameter of swelling of the feet due to an inflammatory process. The 
results of the foot volume examination using a pletismometer showed that in the T1H1, T2H1, and T3H1 groups 

(groups without treatment of meloxicam or CFA injection) there was no swelling of the legs from the beginning to 

the end of the study period.

Table 5: Hind paw volume III of rats measured after being given meloxicam for 7 days 

Group
Hind paw volume III (ml)

Kruskal Wallis
(p)

X SD Min Max

T1H1 3.86 0.15 6.09 9.5

0.000

T1H2 7.66 0.76 6.09 9.5

T2H1 3.97 0.14 3.64 4.32

T2H2 6.76 0.33 5.97 7.68

T3H1 4.33 0.14 3.93 4.7

T3H2 6.35 0.57 5.61 8.6
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Correlation of Cdk5 and TRPV1 Expressions 
with Hind Paw Volume

The results of the statistical test with the Spearman 

test showed a positive correlation between cdk5 

expression and volume of foot III (r = 0.625). The results 
of the statistical test with the Spearman test showed a 

positive correlation between TRPV1 expression and 

hind paw volume III (r = 0.731) 

Discussion

Expression of Cdk5 and TRPV1 of the Rat 

Experiencing Chronic Pain and Given Meloxicam

The expression of cdk5 in the dorsal ganglion of 

rat that experienced chronic pain had a greater average 

than the group that did not experience chronic pain. 

This shows that in chronic pain conditions changes in 

biomolecular signals can cause changes in treatment 

outcomes. Repeated footprint using CFA to make 

models of chronic pain in animals in this study shows 

the same results as previous studies that have shown that 

recurrent injury can increase expression of cdk5 through 

TNFα and MAPK pathways10.

The administration of meloxicam group with chronic 

pain caused cdk5 expression to increase, especially the 

meloxicam group dose 0.66 mg / KgBW (p <0.05). The 

expression of cdk5 in the dose group was 1.32 mg / 

KgBW higher than the condition without meloxicam (p> 

0.05) but the expression of cdk5 in this group was lower 

than the group receiving meloxicam dose of 0.66 mg 

/ KgBW. These results indicate that administration of 

meloxicam in chronic pain can increase the expression 

of cdk5.

In accordance with the results of previous studies 

on the relationship of dose and analgesic effect of 

meloxicam. Various results of the study stated that the 

greater the dose of meloxicam, the greater the analgesic 

effect obtained, while in this study the results were 

different. This can be seen from the results of statistical 

tests and Figure 5.2 which show lower expression of 

CKD5 with the addition of meloxicam doses.

The results of this study have not been able to 

explain whether the greater cox enzyme barriers will 

reduce cdk5 expression because in this study only two 

doses were used. The reason for choosing two doses 

in this study is based on preparations that are routinely 

used in the practice of daily medicine, namely 7.5 

mg and 15 mg. In this study also did not examine the 

level or expression of leucotriene, as well as other 

biomarkers (eg interleukin) that are associated with 

suspected new mechanism of action of meloxicam8, so 

that a path analysis cannot be performed which has a 

strong relationship with expression cdk5. Based on the 

results of this study it can be seen that cdk5 undergoes 

very large changes in chronic pain conditions and has 

increased expression after administration of meloxicam, 

but the pathways that affect these expression changes 

cannot be explained.

The expression of TRPV1 in the dorsal ganglion 

of rat that experienced chronic pain increased when 

compared to groups that did not experience chronic pain. 

The description of TRPV1 expression obtained in this 

study has the same pattern as the description of cdk5 

expression. The results of the statistical test also show 

that the expression cdk5 and TRPV1 have a very strong 

positive correlation (r = 0.867). This very strong positive 
relationship illustrates that CDK5 has a very important 

role in TRPV1 expression.

This finding further strengthens the theory 
which states that cdk5 can activate TRPV1 so that its 

expression increases with increasing expression of cdk5 

and any change in cdk5 activity will be positively related 

to TRPV1 activity5. Based on the results of this study it 

can also be seen that changes in TRPV1 expression are 

not directly related to cox enzyme barriers but are more 

influenced by cdk5. 

Rat Pain Threshold Experiencing Chronic Pain and 

Given Meloxicam

The mean pain threshold of experimental animals 

assessed before the induction of chronic pain (pain 

threshold I) using CFA showed results that were 

normally distributed and did not have a significant 
difference (p = 0.893). These results indicate that the 
experimental pain threshold used in this study has basic 

characteristics that are not much different. The threshold 

value of pain I really needs to be assessed because the 
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pain threshold value is individual, and with the results of 

the assessment it can be ascertained that any difference 

in mean pain threshold after induction is due to the 

induction and not due to differences in individual animal 

characteristics in response to pain.

The mean pain threshold assessed after induction of 

chronic pain still did not show a significant difference 
(p = 0.592). The mean pain threshold of experimental 
animals after obtaining CFA induction that is not 

significantly different cannot be interpreted as a failure 
of the process of induction of chronic pain because 

clinically there are signs of inflammation. Pain threshold 
values   that do not differ between induced groups and 

those not induced by CFA can be caused by induction on 

one leg cannot change the character of the experimental 

pain threshold, or because of the weakness of the tool 

used to assess the pain threshold itself (hot plate) .

The results of the pain threshold assessment in 

experimental animals that have received meloxicam 

for 7 days also did not show a significant difference 
between the group experiencing chronic pain and those 

who did not experience chronic pain (p = 0.288). this 
result shows that administration of oral meloxicam for 7 

days, both doses of 0.66 mg / KgBB or 1.32 mg / KgBB 

cannot reduce the pain threshold (assessed by hot plate) 

in both normal and chronic pain conditions. This can 

also be caused due to the weakness of the tool used to 

assess the pain threshold.

Hot plate was chosen as a tool to assess the pain 

threshold of animals in this study because this tool is 

not invasive so it does not provide additional induction. 

This tool also does not add chemicals that may cause 

drug interactions and can affect the results of the 

assessment. The form of stimulation from the hot plate 

is hot temperature (510C) and this is very suitable for 

stimulating TRPV111,12,13. 

Signs of Inflammation in the Rat Hind Paw 
Experiencing Chronic Pain and Given Meloxicam 

Inflammatory signs assessed after CFA induction 
showed a significant volume difference between the 
induced and non-induced groups (p = 0.000). This 
result shows that the process of making an inflammatory 
model is successful. This foot volume still shows a 

significant average difference up to 28 days (p = 0.000). 
These results also showed that the process of making 

chronic pain models with CFA was successful which 

was characterized by swelling of the rat legs that lasted 

up to 28 days.

Examination of foot volume after rats get oral 

meloxicam drug for 7 days with a dose according to each 

group found a significant volume difference (Kruskal 
Wallis, p = 0,000). The mean volume of the legs of rat 
that experienced chronic pain was greater than the group 

that did not experience chronic pain. based on these data 

it can be seen that the inflammatory process marked by 
swelling in the legs of rat still occurs.

Examination of foot volume after rats get oral 

meloxicam drug for 7 days with a dose according to each 

group found a significant volume difference (Kruskal 
Wallis, p = 0,000). The mean volume of the legs of the 
rat that experienced chronic pain was greater than the 

group that did not experience chronic pain. based on 

these data it can be seen that the process is marked by 

swelling in the legs of rat still occurs.

Inflammation in the legs of rat has a positive 
correlation with both cdk5 (r = 0.625) and TRPV1 (r = 
0.731). The findings show that cdk5 has a very important 
role in inflammatory conditions and plays a role in 
the occurrence of resistance to the anti-inflammatory 
effects of meloxicam. Increased expression of CDK5 

and TRPV1 above normal conditions will be able to 

eliminate the anti-inflammatory effects of meloxicam 
in both doses of 0.66 mg / KgBB or 1.32 mg / KgBW. 

This can be caused by the very large role of CDK5 in 

the activity of IL-2 and T cells in the inflammatory 
process.9,14,15 Increased CDK5 activity can also cause 

an increase in TRPV1 activity so that influx calcium 
will increase and can cause hyperalgesia to allodynia16. 

This condition which can cause cox enzyme resistance 

by meloxicam is not effective in the treatment of chronic 

pain (resistance). 
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Abstract

The protective role of Alpha Lipoicacide on cardio_renal function in rabbits subjected to Mesterolone was 
studied. A total of twenty adult female rabbits was divided into fourgroups:Control,Mesterolone(0.65mg/
kg B.w),Lipoic acid(10 mg/kg B.w) and Mesterolone +Lipoic acid.All animals received treatment every 
day for 60 days by oral administration during the period from 1stAugust 2018 to 1st June 2019. At the 
end of the experiment, animals were anesthetized by double dose anesthesia, heart and kidney tissues for 
RNA isolation were taken.This retrospective study was carried out in Department of physiology/College of 
Veterinary Medicine/University of Baghdad/Iraq. The heart and kidney tissue were isolated for the expression 
of atrial natriuretic peptide,nuclear factor erythroid 2 related factor 2 and Translocator protein genes.The 
results showed a significant increase in the expression of the genes in Mesterolonegroup.Whereas, Lipoic 
avid supplementation decreases them. These results indicate the important effect of Alpha lipoic acid on 
cardiorenal function. These anabolic androgenic steroids such as Mesterolone exert an up regulation of atrial 
natriuretic peptide,nuclear factor erythroid 2 related factor 2 and Translocator protein genes expression to 
overcome the damage of heart and kidney tissue induced by them.

Key words: Mesterolone, Lipoicacide, ANP, Nrf2, TSPO. 

Introduction

Mesterolone (proveron) is a class of natural and 

synthetic hormones. It is an androgen and anabolic 

steroid (AAS) medication which is used mainly in the 

treatment of low testosterone levels, It has also been 

used to treat male infertility1Anabolic-androgenic 

steroid (AAS) is one of the most widely abused drugs 

in sports by athletes and muscle builders with the sole 

purposes of improving performance, ability, appearance 

or building muscle mass. However, increasing concern 

about AAS is expressed recently because of its 

inappreciable benefits to infertile and sub-fertile males 
and its possible deleterious effects on both human and 

animal physiology including sperm quality 2Although, 

it is acknowledged that AAS are used among females, 

little is known about this particular subset of users and 

female considerably more vulnerable to many of the 

negative effects of AAS use. Proven havelargely been 

inferred from case reports, cross-sectional cohort studies 

have demonstrated negative side-effects associated with 

regular AS use such as left ventricular hypertrophy, 

ECG changes and altered lipid profiles 3 suggested that 

cardiac function was unaltered during recovery from 

resistance exercise, but the training intensity was only 

moderate and cardiac indices were load-dependent.

Lipoic acid (LA) also known as α-lipoic acid and alpha 
lipoic acid (ALA) and thioctic acid is an organosulfur 

compound 4α-lipoic acid (ALA, thioctic acid) is an 
organosulfur component produced from plants, animals, 

and humans. It has various properties, among them great 

antioxidant potential and is widely used as a racemic 

drug for diabetic polyneuropathy-associated pain and 

paresthesia.5 Mitochondrial nutrients, such as coenzyme 

Q10 and α_lipoic acid, beside their acknowledged 
antioxidant activities, show interesting features in 

relation to their redox state and consequent biological 

activity 6

DOI Number: 10.37506/ijfmt.v15i3.15885
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Materials and Methods

Animals and experimental design

We used 20 adult female rabbits (8-11 weeks old; 

body weight 700-1000 g).The experiment was conducted 

at the University of Baghdad-Iraq from1stAugust 2018 

to 1st June 2019. The animals were divided into four 

equal groups as follows: G1 received 1 ml / kg Body 

weight of distal water orally, G2 received 0.65mg/ 

kg B.Wt of Mesterolone provided bybayerpharma 

(Germany).G3 was treated with 10 mg/ Kg body 

weight of Alpha lipoicacide provided by Eva pharma 

company (Egypt). G4 received both Mesteroloneand 

Alpha lipoicacideorally (0.65mg/ kg and 10mg / Kg, 

respectively). All animals received treatment every day 

for 60 days by oral administration.At the end of the 

experiment, animals were anesthetized by double dose 

anesthesia,heart and kidneytissues for RNA isolation 

were taken.

Gene expression analysis: 

 Total RNA was isolated using the 

magneticnonabsorbent kit ((RealBest Extraction 100, 

Vector-Best, Novosibirsk, Russia)) according to the 

protocol of the manufacturer. The RNA integrity and 

purity were measured using a spectrophotometer . 

Afterwards, isolated RNA was then reverse transcribed 

into cDNA using M-MLV Reverse Transcriptase 

(Synthol, Russia) according to the manufacturer’s 

instructions. as a template for the real-time (RT) 

polymerase chain reaction (PCR) (EvaGreenRT-PCR kit; 

Synthol, Russia)) with specific primers. All primers were 
obtained from Bioneer (Korea), The primer sequences are 

shown in the Table (1.1) below. The expression of these 

genes (genes of interest) was analyzed and GAPDH was 

used as a reference housekeeping gene. For RT-PCR, 

start Exicycler™ 96 Real-Time Quantitative Thermal 

Block instrument and loaded the following Program was 

used with the following PCR program as follows: reverse 

transcription step (50 °C,1hour), PCR initial activation 

step (95 °C, 5 min), two steps cycling (95 °C, 20 s and 

60 °C, 45 s respectively), repeated 45 times. Melting 

curve analysis was performed to check the specificity of 
PCR products. The delta-delta CT method was used for 

relative quantification of expression of particular gene as 
described elsewhere 7

Table 1.1: Primer names and their sequence.

Primer Sequence

Nrf2

(Nuclear factor erythroid 2

related factor 2)

CCCACACAAGGTTCGGCATCAC

TGGCGATTCCTCTGGCGTCT

TSPO

(Translocater protein)

GTGGACCTCCTGCTCCTCAC

ACGCCATGTAAGGGTAGAGC

ANP

(Atrial natriuretic peptide).

TGTACAACGCCATGTCCAAC

TCTGCTCACTTAGTGCTTGAGG

GAPDH

(glyceraldehyde-3-phosphate

dehydrogenase)

ATGCCCCCATGTTTGTGATG

AGGATGCGTTGCTGACAATC
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R: Reverse

F: Foreword

Results

According to the results illustrated in table 

(1),significant (p≤0.05) increase was shown in ANP 
values of (G2) group in comparison with the values in the 

control (G1) group and (G3). Moreover, the table show 

significant (p≤0.05) decrease in ANP gene expression in 
the heart of rabbits treated with ALA (G3) as compared 

with the group received Mesterolone(G2 and G4).At 

the same time,the quantitative indicator Nuclear factor 

erythroide2-related factor 2 (Nrf2) gene expression is 

significantly increases (p≤0.05) in (G1) group compared 
with the control and other groups. Rabbits that received 

Mesterolone plus ALA (G4) have lower values of Nrf2 

gene expression in their heart tissues than that group which 

received Mesterolone alone (G2). Also, we observed a 

Nrf2 gene in group of rabbits treated mesterolone (G2) 

issignificantly (p≤0.05) increased as compared with 
control as well as other group of (G32,G4). On the 

otherside, group of rabbits that supplemented with 10 

mg/kg.B.wt ALA (G3) showed a significant (p≤0.05) 
decrease in the gene expression of Nrf2 in kidney tissues 

in comparison with (G2) and (G4). The result also showed 

thatthequantitative indicator of TSPO gene expression is 

significantly (p≤0.05) increases in (G2) group compared 
with control and other groups. Also results showed 

that the expression level of TSPO gene was elevated 

significantly (p≤0.05) in (G4) compared with the level 
found in (G3) and control group. This means that ALA 

supplementation to rabbits of group (G3) decreases the 

value of TSPO gene expression in their heart tissues. 

Also TSPO gene expression is significantly increases 
(p≤0.05) in group (G2) compared with the control and 
other groups (G3 and G4). Rabbits that received ALA 

alone (G3) or with mesterolone (G4) showed significant 
(p≤0.05) decrease in TSPO gene expression than rabbits 
received mesterolone alone (G2).

Table 2 : The relative gene expression analysis of ANP, Nrf2 and TSPO gene in heart and kidney of different 
groups.

Group 
Parameter

Control
G1

Mesterolone
G2

ALA
G3

Mesterolone+ALA
G4

LSD

ANP in 

Heart

1.00±0.00

D

8.13±0.327

A

5.21±0.391

C

6.61±0.186

B  1.1

Nrf2 in

Heart

1.00±0.00

C

5.47±0.420

A

1.35±0.079

C

2.93±0.534

B 1.2

Nrf2 in

Kidney

1.00±0.00

D

11.40±0.500

A

2.62±0.476

C

5.14±0.279

B 1.5

TSPO in Heart
1.00±0.00

C

4.74±0.466

A

1.51±0.138

C

2.99±0.247

B 1.18

TSPO in

Kidney

1.00±0.00

D

11.05±0.335

A

3.92±0.438

C

6.99±0.500

B 1.9

Values are presented as Means ± SE (n = 5 rabbits /group). The different capital letters refer significant differences 
between groups within one column at (P≤0.05). 
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Discussion

The available literature lacks a direct effect of AAS 

on ANP and therefor, no clear explanation for the high 

expression of ANP gen in heart tissues after Mesterolone 

administration. Our discussion is depending on the 

physiological action of AAS on blood pressure.Plasma 

NPs and testosterone concentrations are inversely related 

in both sexes but men have markedly lower natriuretic 

peptide concentrations than women8The high expression 

of ANP gene In heart tissues of rabbits received 

Mesterolone for 60 days in the current experiment 

could be explained from the physiological view as 

follows: The increase in aldosterone secretion from 

adrenal cortex in response to AAS9.lead to accumulation 

water and sodium in the body accompanied with high 

excretion of potassium10. Accordingly this mechanism 

is associated with vasoconstriction of smooth muscles in 

vasculature which lead to hypertension11Although, BP 

coldnot measured in this study, but this group showed an 

increase in serum Na+. Therefore, one of the regulatory 

mechanisms to reduce blood pressure in the body, is 

elevating the secretion of cardiac ANP to opposite the 

action of renine-aldosterone system. ANP has the opposite 

effect of angiotensin II on the kidney: angiotensin II 

increases renal sodium retention and ANP increases 

renal sodium loss. ANP inhibits cardiac hypertrophy 

in heart failure as well as fibrosis. Fibrosis is inhibited 
by preventing fibroblasts from entering heart tissue and 
replicating, as well as decreasing inflammation. ANP 
prevents hypertrophy by inhibiting calcium influx that 
is caused by norepinephrine.12Administration of AAS 

provides dysfunction of mitochondrial respiratory chain 

complexes (major source of ROS) and mono-oxygenase 

systems13. It would be possible that these alterations 

were accompanied by an increased ROS generation 

resulting in oxidative stress and cell damage. In literature, 

some studies have investigated the effects of AAS on 

oxidative stress responses cardiac muscles14although, 

no clear explanation was reported for the effect of 

Mesterolone on the expression of Nrf2 gen, but some 

points must be clarified here. Reactive oxygen species 
(ROS) can cause activate nuclear factor kappa-B (NF-

κB), increasing adhesion molecules and cytokines 
that enhance monocyte adhesion15Oxidative stress is 

involved in mitochondrial dysfunction, which is related 

to bioenergetic defects and an alteration in mitochondrial 

dynamics. This provokes transcription impairment and 

cell damage. Blockage of the mitochondrial electron 

transfer in complex III leads to the release of electrons 

which reduce molecular oxygen to superoxide (O2•) and 

increases intracellular ROS production16Nrf2 modulates 

the activity of the mitochondrial respiration chain.In the 

present experiment, the group of rabbits that received 

to mesterolone shows higher gene expression of Nrf2 

gene which supposed to overcome the oxidative stress 

condition. This is documented by the high level of Na+ 

concentration in their blood. The use of anabolic steroids 

(Mesterolone) has risen to alarming proportions in 

recent decades. Although effects on kidney function are 

uncommon, some cases have been documented in which 

a combination of anabolic steroids has caused kidney 

damage. Anabolic steroids have a known effect on 

hypernatraemia, accompanied by an increase in urinary 

excretion of potassium and hydrogen ions, resulting 

in hypokalaemic alkalosis17. The supplementation of 

rabbits with ALA alone or together with Mesterolone 

had significant suppressive effect on Nrf2 gene activity 
in heart and kidney that is coincided with elevating 

GSH and decreasing MDA concentration in serum of 

these groups. Administration of R-LA in a cell culture 

model increased GSH only after 24 h. This result 

suggests a Nrf2-dependent mechanism rather than a 

direct antioxidant or GSH-recycling one 18.The present 

study indicated a high expression of TSPO gene in 

group of animals that received Mesterolone for 60 day. 
Mitochondrial translocator protein (TSPO) is a key 

outer mitochondrial membrane protein that regulates the 

activity of energy-dissipating mitochondrial channels 

in response to oxidative stress19AAS mechanism 

causing hypertension includes the elevation of the 

mineralocorticoid,deoxycorticosterone, which may 

be caused by a testosterone-dependent decrease 

in cytochrome P450 which accompanied with 

mineralocorticoid (aldosterone) excess20. However, 

rabbits received Mesterolone showedan increase of 

Na concentration in their serum which may be due 

to aldosteron elevation.A role of aldosterone/MR in 

cardiac conduction increasing evidence supports an 

important role for aldosterone/MR in the generation of 

both atrial21 and ventricular arrhythmias These effects 

have been linked to the development of increased 
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systemic vascular resistance and so could, theoretically, 

contribute to hypertension and cardiovascular disease22.
The Translocator protein (TSPO) acts to regulate heart 

rate and contractile force by its interaction with voltage-

dependent calcium channels in cardiac myocytes23The 

interaction between TSPO and calcium channels can 

alter cardiac action potential durations, thus contractility 

of the heart. In healthy individuals, TSPO has a cardio-

protective role. 24Therefor, The high TSPO gene 

expression in kidney tissues could be attributed to the 

ROS induced by Mesterolone. TSPO expression in the 

kidney, particularly along the thick ascending limb 

on the loop of Henle (TAL) and the distal convoluted 

tubules (DCT)25(iscusses kidney injury associated with 

the use of AAS, highlighting the mechanisms of acute 

and chronic renal lesion, such as direct renal toxicity, 

glomerular hyperfiltration and hypercalcemia.26Analyzes 

renal biopsies of AAS users that local nephrology 

unit due to altered renal function, hematuria and/

or proteinuria. Focal segmental glomerulosclerosis 

(FSGS) was found, nephroangiosclerosis; chronic 

interstitial nephritis (CIN); acute interstitial nephritis 

(AIN); nephrocalcinosis; membranous glomerulopathy; 

crescenticglomerulopathy; and sclerosing 

glomerulonephritis.27The studied renal biopsies of AAS 

users who presented proteinuria and renal failure. Nine 

patients were diagnosed with FSGS. Direct glomerular 

toxicity bythe renoprotective effects exerted by LA in 

groups of rabbits is confirmed in this study. An animal 
model has shown that LA protects against ischemic 

acute renal failure, as exemplified by at- tenuation of 
blood urea nitrogen (BUN), plasma concentration of 

creatinine, urinary osmolality, creatinine clearance (SCr), 

and fractional excretion of Na+, as well as attenuation 

of tubular necrosis, proteinaceous casts and medullary 

congestion in the renal tissue.The protective effects may 

relate in part to decreased content of endothelin-1 (ET-

1) in the kidney. α-LA led to decreases in creatinine 
clearance (SCr), blood urea nitrogen (BUN) and MDA, 

whereas α-LA resulted in increases in total antioxidant 
capacity and reduced GSH and Na+/K+- ATPase 

activity. An in vivo study with dietary supplementation 

of LA to rat has shown that the thioctic LA protected 

against IRI in the isolated perfused Langendorff heart. 

Moreover, thioctic LA decreased the appearance of 

fluorescent lipid peroxidation products after ischemia 

reperfusion and lowered the rate of lipid peroxidation 

in heart homogenates ,The protection may be attributed 

to the antioxidant mechanism resulting from the couple 

of thioctic LA and DHLA ,DHLA has been reported 

to prevent hypoxic/reoxygenation and peroxidative 

damage in rat heart mitochondria28

Conclusion:Anabolic androgenic steroids such as 

Mesterolone exert an up regulation of atrial natriuretic 

peptide,nuclear factor erythroid 2 related factor 2 and 

Translocator protein genes expression to overcome the 

damage of heart and kidney tissue induced by them.
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Abstract

This study aims to analyze variables thought to be determinants and effects of child marriage on the bride. 
The design of this study was a case-control study. The number of samples was 116 brides consisting of 58 
brides married at age <18 years old as a case group and 58 brides who got married at age> 18 years old as a 
control group. There were 23 variables thought to be determinants and nine variables suspected as the impact 
of child marriage. The variables that were significantly associated with child marriage were 1) the ethnic 
of the bride, 2) father’s education, 3) mother’s education, 4) the occupational of the bride, 5) education of 
the bride and 6) the purpose of marriage was to lived happily (psychological). While the variables that were 
significantly affected the child marriage were: 1) the bride’s education and 2) the purpose of marriage was 
to lived happily (psychological). Variables that significantly to the impact of child marriage were women’s 
independence or women’s autonomy. The determinants of child marriage were the bride’s education, and 
the purpose of marriage was to lived happily (psychological). The impact of child marriage was women’s 
autonomy. 
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Introduction

Child marriage refers to any form of marriage that 

occurs before a child reaches 18 years. The Convention 

on the Elimination of All Forms of Discrimination against 

Women (CEDAW) in 1979 was the most comprehensive 

international treaty for women’s rights, stating that any 

child’s engagement or marriage should not have a legal 

status (1). The Committee that monitors the Convention 

further states in its General Recommendation 21 article 

16 (paragraph 2) that the minimum age for marriage for 

men and women must be 18 years of age when they have 

reached maturity and capacity to act 1; 2. 

Marriage has initially been based on the parents’ 

consent but often do not pay attention to girls’ best 

interests. Child marriages often involve some element 

of violence. A forced marriage is defined as “a 
marriage conducted without the full consent of both 

parties’ bride men and women, and there is a pressure 

factor.” Marriage of young girls often occurs due to 

the traditional practice, determined by customary law, 

religious law, and supported the state law on minimum 

age limit marriage 1.

Universal Declaration of Human Rights 1948 states 

that every person has the right to freely and consciously 

agree to get married or not3, the consciousness of 

freedom, and there will never be a bride when he was 

not yet an adult. Freely and consciously agree to marry 

or not implies that the bride should carry out a wedding 

without feeling forced or coerced by anyone and by any 

circumstances, have been well acquainted with potential 

partners, and know all the marriage consequences that 

will be lived.
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The determinant occurrence of child marriage is 

not just one. UNICEF (2001) describes several causes 

of child marriage, i.e., poverty and family economic 

survival strategy, and protect girls from sexual relations 

before marriage4. Another factor causing child marriages 

is family ties or kinship, gender inequality, protect the 

family honor, tradition, culture, and the conditions of 

insecurity 5.

The problems that arise in marriage are quite a lot of 

children. The loss of childhood and adolescence, the loss 

of the opportunity to continue their education, the loss 

of freedom and the opportunity to develop themselves, 

forced sexual relations, pregnancy, and childbirth at a 

young age is a consequence of physical, psychological, 

intellectual, and emotional most fundamental of child 

marriage 4. 

Probolinggo District is one of the districts in the 

East Java Province’s eastern region with a low Human 

Development Index (HDI). Based on previous studies, it 

is known as many as 27.8% of prospective brides getting 

married at the age of fewer than 18 years in Probolinggo 

District. This study aims to analyze the determinants and 

impact of child marriage on brides in the Probolinggo 

District. 

Materials and Methods

This study used a case-control design approach 

survey method. The study population was all the bride of 

nine sub-district in Probolinggo in 2018. The population 

is divided into two groups: the case population bride 

married <18 years as many as 217 brides and brides in 

the control population aged> 18 years as many as 578 

brides.

The research sample is determined by considering 

that the bride’s proportion married with age <18 years 

was 27.8% of the total population, based on previous 

studies’ results in 2017. The sample size for cases, 

namely the bride who married <18 years old, is calculated 

by the simple random sampling equation, with 1-α = 95, 
P = 0.278, d = 0.1, N = 217, so that the case sample size 
is 58 brides. 

   n = 58 samples of case

The sample size for controls was determined by a 

ratio of 1: 1 with cases. Thus the overall sample size was 

116 brides.

This research has been declared to meet ethical 

eligibility by the Ethical Clearance Research Team 

of Medicine and Health Gajah Mada University, 

Yogyakarta, Indonesia, with the number: KE/KF/202/

EC. Respondents have rights to their privacy and 

information, and efforts will be made to conceal 

respondents’ identities in all publications. Information 

about a respondent or identifying information including 

names, or addresses, will not be published.

The independent variable in this study was 1) the 

number of children who become dependent on the parent, 

2) the number of the younger brother, 3) the number of 

older brothers, the number of younger women, 4) the 

number of older sisters, 5) the order of birth, 6) ethnic, 7) 

father’s occupation, 8) mother’s occupation, 9) father’s 

education level, 10) mother’s education level, 11) the 

work status of the bride, 12) education level of the bride, 

13) the work status of the groom, 14) education level 

of the groom, marriage purpose, 15) voting patterns 

husband, patterns of matchmaking, 16) marriage order 

by order of birth, age of entry into the reproductive years, 

17) a pregnancy outside of marriage, 18) family income, 

and 19) the bride and groom earnings. The dependent 

variable is the age at first marriage. Simultaneously, the 
impact is the readiness to get pregnant, contraceptive 

use, domestic violence, school dropout, independence 

of women (women’s autonomy), bleeding due to sexual 

or reproductive processes, anemia, and blood pressure. 

Data analysis was using the chi-square test and logistic 

regression. 

Result

Determinants of the Child Marriage Bride

Chi-square analysis of the results obtained 

significant results are variable 1) rate of the bride, 2) 
father’s education level, 3) mother’s education level, 4) 
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the work of the bride at the time of marriage, 5) education 

level of the bride and 6) marriage purpose was want to 

live happily and independently. Based on the analysis, 

Chi-Square then performed a logistic regression analysis 

of all the child marriage determinants with a significance 
value of <0.05. Logistic regression analysis was 

conducted to determine the effect of significant variables 
on the bride’s early marriage. The logistic regression 

analysis of sixth child bride marriages’ determinants was 

at the first stage produces only two significant variables 
that educational variables and variables bride wedding 

destination want to live happily and independently.

The logistic regression analysis results of the 

educational variables bride marrying age, with a 

comparator bride who graduated from senior high school, 

indicate the significant value of 0.000 and the expected 
value of 0.61 in the group of brides who graduated 

junior high school or Islamic junior high school. His 

understanding of the bride who graduated junior high 

school or Islamic junior high school likely to marry 

at age <18 years of 6.21 (1/0.161) times greater when 

compared with the bride who just graduated from senior 

high school education or Islamic senior high school.

The logistic regression analysis results of the 

educational variables bride marrying age, with a 

comparator bride who graduated from senior high school 

or Islamic senior high school, indicate the significant 
value of 0.013 and 6.636 in the group expected value 

bride graduated college. The sense bride graduated from 

senior high school or Islamic senior high school likely to 

marry at age <18 years 6.636 times greater than educated 

bride graduated college.

The results of logistic regression analysis showed 

a marriage purpose, brides who have marriage purpose 

want to live happily and independently (psychological 

reasons) can get married at the age of> 18 years was 

42.11 higher than the bride who does not have a want to 

live a happy and independent (psychological purpose). 

Impact of Child Marriage

Based on the analysis result, Chi-Square then 

performed a logistic regression analysis of the variables 

that impact child marriage with a significance <0.05. 
Logistic regression analysis was conducted to determine 

the effect of child marriage on its impacts. Logistic 

regression analysis performed on one variable is variable 

women’s independence or women’s autonomy.

The logistic regression analysis of variables age 

at marriage against variable women’s independence 

or women’s autonomy, with a comparison group who 

did not want independence, showed a significant value 
of 0.021 and an expected value of 0.392. That means 

the bride who married at age <18 years likely to be 

greater 0.392 independently than the bride who married 

at the age of> 18 years. Conversely, the bride who got 

married at 18 years was likely to be independent at 2.551 

(1/0.392) times greater than those married at age <18. 

Discussion

Determining Child Marriage

Tribe of the bride

The girls who get married at an early age will usually 

get married to a neighbor that is not far from where she 

lives. Thus they are likely to marry someone who comes 

from the same tribe. Most of the tribes residing in the 

Probolinggo District are Madurese, so many marriages 

child’s age must also Madurese. When the girl mobility 

away and out of the village, such as work or school, they 

have a great chance to get married at a more mature age 

and get a couple of other tribes.

The results are consistent with the research, which 

states that there is the religious factor’s role in girls’ 

ethnically early marriage 6. Another study also mentions 

that ethnicity is one of the main covariates of child 

marriage 7. 

Parental education of men and women

Like living in the District of Probolinggo, the whole 

village would be very nervous if her daughter is already 

20 years old but not yet married, except when her 

parents are well educated. The education of relatively 

high parents is those with high school education and 

above. However, when parents educate Diniyah school 

(traditional Islamic school), especially with strong 

adherence, they will marry off their daughter at the 

child’s age.
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The results are consistent with the research results 

in Ngawi, East Java province, Indonesia, which states 

that education fathers’ and mothers’ education affects 

family income. Family income affects subsequent 

child marriage 8. However, these results contrast with 

research that says that parents’ education level does not 

significantly associate with girls’ early marriage 9. 

The bride’s occupation 

Young women who do not work, especially since 

she also had no school, will marry at the child’s age, 

while the young women who work tend to marry at older 

ages. Probably due to teenage girls who work and have 

their income will have more life choices than those who 

do not work. Young girls working may also have more 

friends to be chosen as a mate, and have a bargaining 

position stronger towards parents who want to match 

them.

The teenage girl who works, in general, are getting 

married at an older age (> 16 years) and is more likely to 

marry someone from outside the village who come from 

a different tribe. The men who have permanent jobs are 

preferred as a suitor because they have a guaranteed 

income. However, parents sometimes can not reject the 

suitor while still unemployed, considering that they had 

nothing to woo.

The results of the study in Bangladesh showed 

conformity with the outcome of this study. The research 

results in Bangladesh mentioned that the woman’s level 

of female education and work status, her husband’s 

education, family composition, and access to the mass 

media significantly influence the age of marriage 10. 

The status of work on children aged married women 

will affect a variety of ways. The research in Wonogiri 

District, Central Java, Indonesia, stated that child 

marriage could be prevented by providing girls jobs 

before marriage 11. 

Education bride 

Girls with a generally high level of education are 

minimal senior high school will tend to marry based on 

their own choice and married at an older age. As for the 

prospective bride husband, usually, parents choose son-

in-law to be educated and consider all aspects.

According to research in Congo, this study states 

there is a relationship between the bride’s education with 

a child marriage claimed that they were not educated at 

risk of early marriage are higher than their counterparts 

with higher education 12. The research in Wonogiri, 

Central Java, Indonesia, stated that child marriage 

could be reduced to improve education for women, 

the perception of positive parenting, and work before 

marriage 11. The research in Central Sulawesi Province, 

Indonesia, also states that education levels affect girls’ 

early marriage among girls 9. The practice of child 

marriage on Roma women in Serbia was most common 

among girls living in poor households, the less educated, 

and living in a rural location 13. Another research also 

stated that the education of girls would prevent early 

marriage 7; 14; 15. 

Purpose of marriage

The bride’s age children usually do not understand 

the essence of the purpose of marriage. Parents worried 

when if their daughter does not ask for a hand and 

eventually becomes an old maid. In rural communities in 

Probolinggo, married women’s status or never married 

(widowed) is much more respectable than the old maid. 

When the parents’ decision determines a marriage, 

the bride will not have a chance to think about their 

marriage purpose. Just the bride who chooses potential 

partners will have the purpose of marriage to form an 

independent family and happy life (Psychological 

reasons) in the future. When the parent determines 

the marriage decision, marriage aims to belong to the 

parents (father) and no longer belong to the bride.

The results are consistent with research in Ghana 

that mentions that marriage’s stability and duration do 

not always mean that the couple’ happy and satisfied’ 
with their marriage 16. Research on women and men in 

the UK states that social support’s perception moderates 

the relationship between marital status and psychological 

well-being in married 17. In comparison, research in 

Malaysia stated that mutual love, friendship, and joy are 

a primary socio-psychological motive of marriage 18. 

Impact of Child Marriage on The Bride

Independence of women or women’s autonomy
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The bride, who was married at a young age, still has 

the independence to care for themselves, their health, 

and follow social activities. The bride, who was married 

at the child’s age, still has several self-reliance since 

most of them usually live with their parents. In this case, 

parents’ role is enormous to protect and interfere in their 

daughters’ domestic affairs.

The results of this study, which state that there is 

an influence between the age of child marriage and 
women’s independence (women’s autonomy), are in 

accordance with a research in Bangladesh which states 

that child marriage prevents women from obtaining 

higher education and encourages them to return to being 

powerless in patriarchal society 19. Research in Nepal 

shows the ill effects of child marriage on maternal 

autonomy in decision-making, social isolation, and the 

dominant force of her husband and mother-in-law 20. 

Conclusion

The conclusion of this study are variables related to 

child marriage to brides are 1) the ethnic of the bride, 2) 

the education level of the bride’s father, 3) the education 

level of the bride’s mother, 4) the occupational status 

of the bride, 5) education level of the bride and 6) the 

purpose of marriage is to live a happy and independent 

(psychological purpose). While the variables that 

influence child marriage are the bride education 
level variable, and the marriage purpose variable is a 

psychological purpose. The impact of child marriage 

on the bride is women’s independence (women’s 

autonomy).

Source of Funding: Universitas Airlangga research 

grants

Conflicts of Interest: Nil 
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Abstract 

Objective: The purpose of this study was to analyze the effect of Psych education on the incidence of post 
partum depression at Syech Yusuf Gowa Hospital.

Method: This study was a quasi experimental with pre-post test design. The population in this study were 
postpartum mothers hospitalized in the Syech Yusuf Gowa Hospital Indonesia during research conducted. 
The amounted 30 subjects participated were taken by simple random sampling. Data were analyzed by 
paired sample t-test using SPSS for windows.

Result: The results showed that there was significantly influence of the provision of Psych education on post 
partum depression in Syech Yusuf Gowa Regional Hospital with p=0.002 based on statistical test results.

Conclusion: Psych education should be followed up every day to see the mother’s progress in overcoming 
depression. 

Keywords: Psych education, Depression  

Introduction 

Depression is an affection disorder that is most often 

encountered in the post partum period.1 If this condition 

is not treated properly, it can develop into post partum 

psychosis with a prevalence of 0.1% - 0.2%.2 

According to the World Health Organization 

(WHO) report, the incidence of post partum depression 

is estimated that women who give birth and suffer from 

mild depression are around 10 per 1000 live births. In 

Asia, the incidence of post partum is quite high and 

varies widely between 26 - 85% of postpartum women. 

Meanwhile, in Indonesia, the incidence of post partum 

blues is not known with certainty because there is no 

institution that has conducted a definite survey.3

One of the steps to reduce the incidence of post 

partum blues is by giving Psych education. Giving Psych 

education is a form of education or training for someone 

with a psychiatric disorder which aims at the treatment 

and rehabilitation process.

Psych education is an intervention given to 

individuals, families or groups that aims to help 

participants develop sources of support in dealing with 

a particular problem or disease, so it is hoped that Psych 

education can also reduce the risk of post partum blues 

or post partum depression in mothers. Prevention efforts 

to reduce mothers’ lack of knowledge and understanding 

of depression are by providing counseling to mothers 

and increasing social support to partners, families and 

communities so that mothers do not feel alone in facing 

their problems. In addition, the mother’s self-confidence 
and the mother’s inner contact with her baby are believed 

to reduce maternal stress which can lead to postpartum 

depression.4
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Method

This type of the research was a quasi experimental 

using a pre-experimental with the pre-post test design. 

The researcher used that design to evaluate the influence 
of psych education in reducing post partum depression 

on postpartum mothers after delivering baby in the 

Syech Yusuf Gowa hospital. 

In this research design, the subjects run a pretest at 

first to assess their postpartum depression states. After 
that, They were given treatment in this case given Psych 

education by direct explanation, model, giving leaflet, 
and direct consultation in two days visiting for 30 

minutes each. The researcher then performed posttest to 

evaluate the depression states after intervening by Psych 

education. The number of subjects participated in this 

research were 30 subjects selected by simple random 

sampling.

Beck Depression Inventory (BDI) was used in this 

research5, consisting of 21 questions. The questions 

had been translated into Indonesian Language thus 

those questions easy to understand by subjects as their 

educational background. 

Results 

1. Descriptive Analysis Results 

Descriptive analysis to describe the characteristics 

of respondents based on age, occupation, education and 

Job can be seen in Table 1. 

Tabel 1.: Characteristics of Respondents based on Age, Education and Occupation at Syech Yusuf Gowa 
Regional Hospital (n = 30)

Variabel frequency Percentage (%)

Age (Years)

20-25 9 30.3

26-30 7 23.3

31-35 8 26.7

36-40 2 6.7

41-45 4 13.3

Education

 Elementary School 4 13.3

 Junior High School 9 30.3

 Senior High School 13 43.3

 Bachelor 4 13.3

Job

 Housewife 21 70.7

 Private employees 5 16.7

 State civil apparatur 4 13.3

Table 1 showed that most respondents are 20-25 years old amounted 9 subjets (30,0%) and there were four 

subjects (13.3%) were aged 41-45 years old. Based on the level of education, most of the mothers had high school 

education, namely 13 subjects (43.3%) and worked as housewives, namely 21 subjects (70%). 



3800    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

2. Inferential Analysis 

Inferential analysis used to compare the maternal 

depression score before and after Psych education. The 

results of the normality test showed that the maternal 

depression score before Psych education was 0.376 

and the normality test for the depression score after 

Psych education was 0.386. Based on the results of the 

data normality test>0.05 which indicates that the two 

variables were normally distributed so that the analysis 

was carried out using the paired t-test. Comparison of 

depression scores before and after Psych education can 

be seen in Table 2. 

Table 2. Comparison of Maternal Depression Scores Before and After Psych education (n = 30)

Variabel n Mean SD SE t p

Depression Score before

Psych education 
30 10.56 2.31 0.42

Depression score after Psych 
education 

  

30

  

8.56

  

2.44

  

0.44 3.37 0.002*

Paired t test with α <0 , 05 

Table 2 showed the mean depression score before 

Psych education was 10.56 with a standard deviation 

of 2.31. After Psych education, the average score 

of the depression 8.56 with a standard deviation of 

2.44. The statistical test results obtained a value of 

0.002, it can be concluded that there are differences in 

the scores of maternal depression before and after Psych 

education. This shows that there is an effect of Psych 

education on maternal depression. 

Discussion 

Based on the results of the statistical test, the value 

is 0.002, this indicates that there is an effect of Psych 

education on post partum depression, this is in line with 

the research4 showed that there were significant changes 
before and after giving Psych education, with a sample 

size of 30 respondents of teenage primi mothers. 

In this study, it was found that there were 9 subjects 

(30%) post partum mothers with adolescence, namely 

15-20 years, where at a young age there was a very wide 

range of depression due to factors of anxiety, feeling 

liability, having high feelings of guilt, there is a special 

fear if the baby was born unsafe, and if the survivor is 

afraid of not being able to, give him good care, especially 

when giving birth he doesn’t get support from his family. 

Psych education aims not only for treatment but also 

for rehabilitation. It has to do with teaching someone 

about a problem so that they can reduce the stress 

associated with the problem and prevent the problem 

from recurring. Psych education is also based on the 

strengths of participants and focuses more on the present 

and future than past difficulties, besides cultivating 
positive thoughts, confiding in others, self-confidence, 
pampering yourself, refreshing, getting enough sleep 

and taking care of the baby in turn. Night time can reduce 

post partum depression syndrome.4 Psych education in 

itself is not a form of treatment, but Psych education is 

designed to be part of an overall treatment plan. 

The effectiveness of Psych education in advanced 

need to assess based on their type of intervention including 

motivational intervention6, classic psychoeducation7, 

and cognitive behavioral therapy8. 

Conclusion 

There is an effect of Psych education on post partum 

depression. It is needed to follow up every day to see 

the progress of the mother in overcoming post partum 

depression. Beside that, it is also needed effort to support 

families, especially husbands to prevent post partum 

depression on postpartum mothers. 
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Abstract 

The prevalence of hypertension shows an increasingly high trend these days. The aim study at analyzing 
ecologically the factors related to the prevalence of hypertension in Indonesia. The ecological analysis 
conducted using secondary data from the 2018 Indonesia Basic Health Survey. The study takes all provinces 
as samples. Apart from the prevalence of hypertension, seven other variables analyzed as independent 
variables were physical activity, alcohol consumption, smoking behavior, fruits/vegetable consumption, salty 
food consumption, obesity, and central obesity. Data were analyzed using a scatter plot. The results show 
that the higher the population with sufficient physical activity, the lower the prevalence of hypertension. The 
higher the population proportion who smoke every day and the population proportion that does not consume 
fruits/vegetables every day, the higher the prevalence of hypertension. Moreover, the more increased the 
population proportion consuming salty food ≥1 time per day, the majority of the adult population (age>18 
years old) who are obese, the more high the prevalence of hypertension. Finally, the more heightened 
the people prevalence aged>15 years old who have central obesity, the more elevated the prevalence of 
hypertension. The authors concluded that six variables were proven ecologically related to the majority of 
hypertension in Indonesia.The author recommends policymakers use the study results for related health 
programs to improve and prevent them. 

Keywords: hypertension, ecological analysis, health behavior, obesity. 

Introduction 

Hypertensionis an excessive rise in blood pressure in 

the arteries over a while. Hypertension is when a person 

has high blood pressure, which is higher than 140/90 

mmHg after repeated tests. The optimal blood pressure 

is in the range of 120 mmHg/70 mmHg1. Hypertension 

is a silent killer where the symptoms vary widely in 

each individual; therefore, it is necessary to have regular 

blood pressure checks, especially for the elderly. If a 

severe headache appears accompanied by a nosebleed, 

this is a sign and symptom of a hypertensive crisis, an 

emergency condition that we must treated immediately1. 

There are two types of hypertension based on the 

cause, namely primary and secondary hypertension. 

Primary or essential hypertension generally occurs due 

to heredity or an unhealthy lifestyle, such as smoking, 

consuming too much sodium (salt), stress, laziness to 

move, excessive alcohol consumption, and obesity—

for example, smoking habits. Smoking just one stick 

can cause an immediate spike in blood pressure and can 

raise systolic blood pressure levels by as much as four 

mmHg. The nicotine in tobacco products stimulates the 

nervous system to release chemicals that can constrict 

blood vessels and contribute to high blood pressure. Too 

many salty foods that contain sodium (processed foods, 

canned foods, fast food) can raise cholesterol and high 

blood pressure—likewise, the consumption of food or 

drinks that have artificial sweeteners2,3.

Second, there is also what is called secondary 

hypertension. Hypertension typically occurs due to 

other medical conditions that accompany it. Several 

medical conditions that can cause high blood pressure 

include sleep apnea, kidney problems, tumors of the 
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adrenal glands, thyroid problems, or diabetes. High 

blood pressure can also appear as a side effect of kidney 

failure medications and heart disease treatments. Birth 

control pills or cold medicines that are sold in drug 

stores can also cause high blood pressure. Women who 

are pregnant or who are taking hormone replacement 

therapy may also experience high blood pressure2.

The prevalence of hypertension in Indonesia is 

relatively high. The 2018 Indonesia Basic Health 

Survey noted that 34.1% of Indonesia’s population 

has hypertension4. Previous studies revealed several 

cases of people in Indonesia who consume salty foods, 

coconut milk, and high fat. The studies estimated that 

this consumption pattern has contributed to increasing 

the prevalence of hypertension sufferers4,5.

In Indonesia, in 10 years, from 2009-2019, the 

risk factor that caused the highest disease burden was 

hypertension, with an increase of 13.62%. This situation 

resulted in 4,719 years lost due to premature death and 

disability (DALYs) per 100,000. Meanwhile, the risk 

factors in the 5th highest rank of disease burden are 

smoking, diet, high fasting blood sugar, and increased 

body mass index6. Based on the background description, 

the aim study analyzes the factors related to the 

prevalence of hypertension in Indonesia.  

Materials and Methods 

Study Design 

The study conducted using ecological analysis. 

The ecological analysis uses an approach that focuses 

on comparisons between groups, not individuals. In this 

study, the analysis is the aggregate data at the provincial 

level. The purpose of the ecological research in this 

study is to make ecological conclusions about the effects 

on groups (provinces)7,8. 

Data Source 

 The study conducted using secondary data from 

the 2018 Indonesia Basic Health Survey report. This 

report is the official report of the Ministry of Health of 
the Republic of Indonesia. The unit of analysis in this 

study is the province. The authors include all provinces 

in Indonesia in the analysis (34 regions). 

Data Analysis 

The dependent variable in this study is the 

prevalence of hypertension. In this study,hypertension 

was diagnosed by a doctor. Meanwhile, there are seven 

independent variables analyzed in this study. The seven 

variables consist of: the proportion of the population 

with sufficient physical activity, the proportion of the 
population who smoke every day, the proportion of the 

population that does not consume fruits/vegetables every 

day, the proportion of population consuming salty food 

≥1 time per day, the prevalence of the adult population 
(age>18 years) who are obese, and prevalence of people 

aged>15 years who have central obesity.

Data were analyzed by univariate and bivariate. 

The study carries out bivariate analysis using a scatter 

plot. The review uses the linear fit line to determine 
the relationship between hypertension prevalence and 

the independent variable. The entire analysis process 

utilizes SPSS 21 software.  

Results 

According to descriptive statistic analysis, there 

is a very high variation between provinces. The 

lowest prevalence of hypertension was 4.39% (Papua 

Province), while the highest prevalence was 13.21% 

(North Sulawesi Province).



3804    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Figure 1. Map of the prevalence of hypertensionby the province in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 

Figure 1 shows a map of the prevalence of hypertension by the province in Indonesia. Based on this spatial 

information, the map shows the majority of hypertension 

tends to be higher in western and central Indonesia. 

Meanwhile, eastern Indonesia shows a lower trend.

Figure 2 is a scatter plot between the population’s 

proportion with sufficient physical activity and the 
prevalence of the people diagnosed by a doctor with 

hypertension in Indonesia. The relationship between 

the two variables shows a negative tendency. The 

tendencyindicates that the higher the number of people 

with sufficient physical activity in a province, the lower 
the population diagnosed by a doctor with hypertension. 

A study conducted in rural southwest China also reports 

similar findings. The study found that physical inactivity 
increases the risk for suffering from hypertension9,10. 

Figure 2. Scatter plot of the population proportion with sufficient physical activity and the prevalence of the 
population diagnosed by a doctor with hypertensionin Indonesia, 2018
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Source:  The 2018 Indonesia Basic Health Survey  

Figure 3. Scatter plot of the population proportion who smoke every dayand the prevalence of the 
population diagnosed by a doctor with hypertension in Indonesia, 2018

Source:  The 2018 Indonesia Basic Health Survey 

Figure 3 is a scatter plot between the population 

proportion who smoke every day and the prevalence of 

the population diagnosed by a doctor with hypertension 

in Indonesia. The tendency of these two variables shows 

a positive relationship. The relationship informs that the 

higher the population proportion who smoke every day 

in a province, the higher the population diagnosed by a 

doctor with hypertension. A previous study conducted in 

Ethiopia found cigarette smokers were 16.511 times more 

likely to be hypertensive than non-cigarette smokers11.

Smoking behavior, in general, has been identified as a 
decisive risk factor for hypertension12–14.A smoker with 

inadequate physical activity is the perfect combination 

to increase the risk of developing hypertension15. 

Figure 4. Scatter plot of the proportion of the population that does not consume fruits/vegetables every 
dayand the population diagnosed by a doctor with hypertension in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 
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Figure 4 is a scatter plot between the population that 

does not consume fruits/vegetables every day and the 

population diagnosed by a doctor with hypertension in 

Indonesia. Based on the scatter plot, the two variables 

show a positive trend. The scatter plot shows that the 

higher the proportion of the population that does not 

consume fruits/vegetables every day in a province, the 

higher a doctor diagnoses the people with hypertension 

in Indonesia in that province.

Figure 5 is the scatter plot between the proportion of 

the population consuming salty food ≥1 time per day and 

the population diagnosed by a doctor with hypertension 

in Indonesia. Based on the scatter plot, the two variables 

show a positive trend. This study indicates that the higher 

the proportion of the population consuming salty food 

≥1 time per day in a province, the higher the population 
diagnosed by a doctor with hypertension in Indonesia in 

that province. 

Several previous studies reported that a dietary 

pattern could influence the occurrence of hypertension. 
A diet of low vegetable and fruit or high salty food is a 

risk factor for hypertension16,17. 

Figure 5. Scatter plot ofthe proportion of population consuming salty food ≥1 time per dayand the 
population prevalence diagnosed by a doctor with hypertension in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey  
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Figure 6.: Scatter plot of the prevalence of the adult population (age > 18 years) who are obeseand the 
population prevalence diagnosed by a doctor with hypertension in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 

Figure 6 is the scatter plot between the prevalence of 

the obese adult population and the population diagnosed 

by a doctor with hypertension in Indonesia. Based on the 

scatter plot, the two variables show a positive trend. The 

study interpreted the higher the prevalence of the adult 

population obese in a province, the higher the population 

diagnosed by a doctor with hypertension in Indonesia in 

that province.

Figure 7 is a scatter plot between the proportion of 

people aged>15 years who have central obesity and the 

population diagnosed by a doctor with hypertension in 

Indonesia. Based on the scatter plot, the two variables 

show a positive trend. This analysis shows that the 

higher the prevalence of people aged>15 years who have 

central obesity in a province, the higher the population 

diagnosed by a doctor with hypertension in Indonesia in 

that province. 
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Figure 7. Scatter plot of the prevalence of people aged > 15 years who have central obesityand the 
population prevalence diagnosed by a doctor with hypertension in Indonesia, 2018

Source:  The 2018 Indonesia Basic Health Survey 

Previous studies conducted in South Africa also 

reported similar findings. Obesity is a risk factor 
for hypertension18. Meanwhile, a study in China 

recommended that future interventions prevent and 

control hypertension should increase attention to 

individuals and focus on managing diabetes and obesity9.

The research carried out using an approach to 

ecological analysis has drawbacks in its use as a 

policy basis since the data used is aggregated data at 

the provincial level. In order to obtain more reliable 

information on intervention policy decisions, more 

research at the person level is required. 

Conclusion 

Based on the results, the authors concluded six 

independent variables ecologically analyzed are related 

to Indonesia’s hypertension prevalence. The sixvariables 

consist of: the proportion of the population with sufficient 
physical activity, the ratio of the people who smoke every 

day, the peopleproportion that does not consume fruits/

vegetables every day, the population ratioconsuming 

salty food ≥1 time per day, the prevalence of the adult 
population who are obese, and prevalence of people 

aged>15 years who have central obesity.

Policymakers can use the results of this analysis to 

improve health-related programs for improvement and 
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prevention. Policymakers need to pay special attention 

to provinces that have high cases of hypertension. 
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Abstract 

Background: Cardiotocography is broadly used, particularly in pregnancies with an elevated probability 
of risks, to assess fetal well-being. The study’s objective was to evaluate the accuracy of the myocardial 
performance index (MPI) in predicting fetal distress in pregnant women with unsatisfactory cardiotocography.
Methods: This prospectivestudy included 145 women in late pregnancy divided into two groups: Cases 
(n=72) including women with abnormal cardiotocography and Controls (n=73) including women with 
normal cardiotocography. Results: The MPI significantly increased in cases compared to control groups 
(0.46 vs. 0.38, p<0.001). In heatmap correlation, the MPI remained a significant negative correlation with 
Apgar score At 1 and 5 min., acceleration, and variability, whilethe positive correlation with ET, FHR, 
deceleration, and mode of delivery. A cut-off MPI of ≥0.51 conferred a specificity of 71.23 %, sensitivity 
of 65.28 %. Conclusion: MPI measurement during the third trimester is a promising surrogate marker for 
abnormal cardiotocography (CTG) and fetal distress. Women with abnormal cardiotocography (CTG) had 
significantly higher MPI and worse fetal outcomes. 

Keywords: Cardiotocography, fetal Myocardial Performance Index, 3rd Trimester, fetal pregnancy outcome.  
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Introduction

In the antennatal phase, there is little reason to suggest 

that female follow-up with high-risk pregnancy helps the 

mother or infant, but research on this is old and should 

be considered with caution. However, computerized 

echocardiography (CTG) machine contributed to fewer 

baby deaths than conventional CTG machines. More up-

to-date studies are required to include more knowledge 

about this practice1.

An electronic transducer directly connected to the 

fetal scalp is used in internal cardiotocography. The wire 

electrode is placed via the cervical opening on the fetal 

scalp and wired to the computer. This kind of electrode 

is often referred to as a scalp or spiral electrode. Internal 

monitoring gives a fetal heart rate transmission that is 

more precise and accurate than external monitoring, so 

conditions as a movement do not affect the fetal heart 

rate2.

Fetal CTGhas been applied for non-invasive 

examination of human fetal heart anatomy, activity, and 

hemodynamics. The Myocardial Performance Index 

(MPI), a Doppler index of combined systolic and diastolic 

ventricular MPI, has been suggested as a theoretically 

valuable indicator of global heart rate that does not affect 

ventricular geometry and heart rate3. The MPI index is 

computed as a total of isovolumetric relaxation time 

(IRT) and of the isovolumetric contraction time (ICT) 

segmented by the time of ejection (ET)4. 

DOI Number: 10.37506/ijfmt.v15i3.15889
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The impaired cardiac activity of fetuses in the third 

trimester is well documented. Increased myocardial 

performance index signaling deterioration of global 

myocardial performance in limited numbers of fetuses of 

mothers in late gestation has been identified

Figueroa, Silva5showed a small rise in MPI in the 

fetuses of diabetic mothers, and therefore MPI values can 

not predict complications for newborns. The increase in 

MPI was attributed to a reduced ejection period and an 

improvement in isovolumetric relaxation time, thereby 

representing global myocardial dysfunction. In a diabetic 

mother’s fetus, impaired ventricular compliance has also 

been identified, culminating in diastolic dysfunction.

This research aims to evaluate the accuracy of the 

myocardial performance index (MPI) in predicting 

fetal distress in pregnant women with non-reassuring 

cardiotocography in the third trimester.

Subjects and Methods

This prospective cross-sectional study was conducted 

on 145women in late pregnancy (30-40 weeks gestation) 

attending the Ultrasound Special Care Unit for the Fetus-

Maternity Hospital, Ain Shams Maternity Hospital, during 

the period from 1st January 2018 to 1st September 2019. 

Eligible women were divided into two groups; 1- 

Cases,including women with abnormal cardiotocography, and 

2-control, including women with normal cardiotocography.

The study included pregnant females between 30 and 

40 weeks gestational age (GA) in a singleton fetus; In the 

cases group, women with suspicious cardiotocography 

warrant action to correct reversible causes if identified, 
close monitoring, or adjunctive methods. In contrast, 

women with multiple pregnancies, congenital fetal 

malformation, and reassuring cardiotocography were 

excluded from the study.

Study procedures:

The following data were collected: detailed history 

thorough general and local examinations, investigations; 

external cardiotocography, 2D transabdominal 

ultrasound (Samsung WS 80 with Elite, V.2), mode of 

delivery, and APGAR score.

The technique of MPI calculation:

Fetal echocardiography was conducted on 

each pregnant woman using the Samsung WS80A 

ultrasound system (Medison, Korea). The MPI of the 

left fetal ventricle was estimated as initially described 

byHernandez-Andrade, Figueroa-Diesel6. A cross-

sectional view of a cardiac apical 4-chamber image 

was acquired. The Doppler sample was located at the 

ascending aorta’s medial wall, including the leaflet of the 
mitral valve (MV) and aortic valve (AV). Opening and 

closing of MV and AV clicks were imaged. The angle 

of insonation was <30°. The Doppler gain was lowered 

enough to identify the echoes, clearly marking the 

MV and AV clicks’ opening and closing. The Doppler 

sweep speed was set at 540 Hz, scale at 55 cm/s, and 

wall motion filter at 100 Hz. The following three periods 
were calculated: isovolumic contraction time (ICT) from 

MV closure to AV opening, isovolumic relaxation time 

(IRT) from AV closure to MV opening, and ejection 

time (ET) from AV opening to closure. Therefore, the 

MPI=(ICT+IRT)/ET.

Statistical Analysis

All data were statistically analyzed using version 26 

of the SPSS (Statistics Package for Social Science). The 

rank correlation of Heatmap Spearman was calculated to 

assess the correlation between MPI value and Fetal U/S, 

CTG parameters, and Neonatal outcome.

Quantitative data with non-parametric distribution 

were done using the analysis of variance Mann Whitney 

test to comparison between two groups, and the t-test 

was used for parametric comparisons between two 

groups. The Chi-square (x2) test has been used to 

compare qualitative variables. The receiver operating 

characteristic curve (ROC) was used to assess the best 

cut-off point with its specificity, sensitivity, and area 
under the curve (AUC) done by using Medcalc (version 

15.80)7.  

Results

The meanage of the 145 females was 30.33± 

4.47,and the gestational age of the 145 females was 36.32 

±1.86weeks. The results presented in the succeeding text 

are based on 72 cases and 73 controls. The mean age and 
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gestational age obtained were all no significant difference between cases and controls group. There were also no 
significant changes between groups (cases and control) regarding a medical disease (Table 1).

Table (1): Comparison between cases group and controls group according to baseline characteristics. 

Baseline characteristics
Cases group  

(n=72)
Controls Group 

(n=73)
Significant test p-value

Age (years) Mean ±SD 30.40±4.94 30.26±3.99 0.189* 0.850 ns

Parity Median (IQR) 3 (2-3) 3 (2-3) 2455.00# 0.482 ns

Gestational age (wks) Mean ±SD 36.68±1.75 35.96±1.90 1.675* 0.091 ns

N % N % Chi square p-value

Medical disease

DM 15 20.8% 13 17.8%

2.162 0.826 ns

HTN 19 26.4% 15 20.5%

IUGR 8 11.1% 8 11.0%

PP 11 15.3% 10 13.7%

PROM 8 11.1% 10 13.7%

Free 11 15.3% 17 23.3%

*; t-test, #; Mann Whitney; IQR, interquartile range; Ns; non-significant at p >0.05

According to Fetal U/S parameters, The median ET and MPI were significantly higher in cases compared 
withcontrols (200.34vs.183.10,p<0.001 at ET) and (0.46 vs. 0.38, p<0.001 at MPI), as shown in Figure 1. The median 

Neonatal outcome (Apgar score At 1 min and 5 min) ere significantly different between the two groups (Figure 2).
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Figure (1): The boxplot compares the cases and control groups according to fetal U/S parameters. ***; 
highly-significant at p < 0.001 
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Figure (2): The boxplot compares the cases and control groups according to the neonatal outcome. *, **; 
significant at p < 0.05  
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There wasa significant increase in FHR in cases compared with controls (Figure 3). The variability, acceleration, 
and deceleration distribution were significantly different between the two groups (Table 2).

Figure (3): The boxplot compares the cases and control groups according to fetal U/S parameters. ***; 
highly-significant at p < 0.001

Table (2): Comparison between cases group and controls group according to CTG parameters

**; significant at p < 0.05, ***; significant at p < 0.01

CTG parameters 
Cases group  

(n=72)
Controls Group 

(n=73)
Chi-square test p-value

N % N %

Variability

Decrease 42 58.3% 0 0.00%

59.947 <0.001**

Normal 30 41.7% 73 100.0%

Acceleration

Absent 60 83.3% 0 0.00%

103.77 <0.001**

Present 12 16.7% 73 100.0%

Deceleration

Absent 64 88.9% 73 100.0%

8.585
0.003**

Present 8 11.1% 0 0.00%

There was a significant negative correlation between the MPI value and the Apgar score at 1 min., and 5 min., 
acceleration and variability. While the positive correlation between the MPI and ET, FHR, deceleration, and mode 

of delivery (Figure 4).
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CTG parameters, and Neonatal outcome 

The specificity and sensitivity of each MPI to predict perinatal death (Figure 5). The ROC area under the curve 
(0.73) andthe cut-off MPI ≥ 0.51 provide a specificity (71.23%), a sensitivity (65.28%).
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Figure (5): Receiver operating characteristic (ROC) curve: the significant relationship between myocardial 
performance index cases and myocardial performance index control (area under the curve of 0.726) 
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Discussion

A significant problem has long been the production 
and perfection of specific and precise diagnostic tests for 
recognizing the fetus at risk in the uterus. Since more than 

75% of fetal deaths arise during the antepartum era, the 

emphasis has changed from restricting fetal monitoring 

to the antepartum period. Initially, monitoring fetal 

heart rate began to diagnose fetal hypoxia or fetal 

acidemia, triggering multiple-organ problems in the 

infant. Intrapartum or early neonatal death may be the 

severe consequences of this trauma. The lower intensity 

of hypoxia may contribute to transient or potentially 

permanent morbidity8.

Trace CTG was used as a screening tool to prevent 

permanent hypoxic damage to fetuses undergoing 

intrapartum hypoxic tension. However, according to 

recent reviews, CTG is correlated only with decreased 

rates of neonatal seizures but not with cerebral palsy, 

perinatal mortality, or other predetermined neonatal 

well-being interventions. Moreover, it is not possible 

or advisable to use continuous CTG in limited-resource 

environments9.

Functional cardiac assessment using 

echocardiography is increasingly valued because it 

detects subtle myocardial dysfunction during growth 

and can guide treatment and improve neonatal results10.

Despite the growing interest in the role of MPI in the 

prediction of neonatal outcomes, little is known about its 

role among women with non-reassuring CTG. Thus, the 

present study was conducted to determine the accuracy 

of MPI in predicting fetal distress in pregnant females 

with non-reassuring CTG in the third trimester.

Existing evidence suggests a significant correlation 
between pathological CTG and the state of the newborn 

assessed by Apgar score, the existence of acidosis, 

hypoxic-ischemic encephalopathy, and subsequent 

neuromotor development11. In our cohort, women with 

abnormal CTG had significantly lower Apgar scores. No 
association was found between abnormal CTG findings 
and mode of delivery.

In agreement with our findings, Bogdanovic, 
Babovic11 in the study pathological CTG records were 

found to be associated with lower Apgar scores.

Similarly Sultana, Chowdhury12,in a prospective 

study, lower Apgar score was associated with abnormal 

CTG.

Najam, Gupta13performed a prospective 

observational study on 150 gravid women with high-risk 

pregnancies. This study concluded that CTG reactivity 

and low Apgar score played a statistically important 

role. (P< 0.001).

While Grivell, Alfirevic1 evaluated the efficacy 
of prenatal CTG in enhancing mother’s and babies’ 

results during and after birth and included six research 

(including 2105 women) in this study. Overall, in 

cesarean sections or secondary outcomes, no significant 
variation was found.

That woman with abnormal CTG had significantly 
higher MPI and ET. In addition, there were highly 

statistically significant differences between groups (cases 
and control) in terms of FHR, variability, acceleration, 

and deceleration (p < 0.001).

Our study is the second study of its kind that 

evaluated the correlation between MPI and abnormal 

CTG findings to the best of our knowledge. Contrary to 
our results, Gimovsky, Whitney14 considered whether 

the left MPI alteration is correlated with FHR tracing. 

Twenty-four females with term, singleton pregnancies 

were volunteer to this study. MPI was not substantially 

different for Category I or II FHR fetuses. In addition, 

MPI was not significantly different for fetuses without or 
with deceleration, between the method of deceleration, 

or between the types of heterogeneity.

The exact causes of such heterogeneity between 

our findings and the abovementioned study are unclear. 
However, it can be attributed to many methodological 

differences. Gimovsky, Whitney14 noticed no significant 
difference concerning MPI between Category I and 

II fetal heart tracing. One potential cause is that FHR 

Group I does not distinguish fetuses at risk of fetal acid-

base decompensation adequately versus II. This may 

be attributed to Category II perception of fetal status as 

“indeterminate.” However, there is usually no evidence of 

compromise at birth, so the MPI will be required to stay 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3819

unchanged between Group I and II FHR. An additional 

explanation can beGimovsky, Whitney14study.

Regarding the predictive value of MPI during 

the third trimester, we found statisticallysignificant 
differences between women with abnormal and normal 

MPI in terms of Apgar score at 1 minute and 5 minutes 

(p <0.001).

In agreement with our findings, Zhang, Han 
10studied MPI shifts in late and early-onset fetal growth 

restriction (FGR) cases and their correlation with 

detrimental perinatal outcomes.This study on 100 cases 

of late-onset and 77 cases of early-onset FGR. Adverse 

effects in late-onset FGR (OR =3.412) and early-onset 
FGR (OR =3.307) were correlated with MPI.

On the contrary, Ozel, Alici Davutoglu15measured 

the prognosis of the importance of MPI for adverse 

perinatal outcomes. The MPI was studied in 73 fetuses. 

There was a highly significant negative correlation 
between the MPI and a 5-min Apgar score.

The sensitivity and specificity of each MPI cut-
off to predict perinatal death are shown in Figure 7. 

The area under the curve of ROC (0.73) and a cut-off 

MPI of ≥ 0.51 gives a Sensitivity (65.28 %), specificity 
(71.23 %). This analysis indicates that more than ≥0.54 
of the mod-MPI values predict adverse outcomes6. The 

potential reason is that there may be a fetal reserve that 

causes the coping buffer zone to be increased between 

the 95th percentile and MPI levels shown before adverse 

results are determined. Extreme results were correlated 

with MPI degradation.This will be consistent with 

the research by Crispi, Hernandez-Andrade16, which 

showed biochemical proof of myocardial cell disruption 

(increased heart-fatty acid-binding protein and B-type 

natriuretic peptide) with a hemodynamic compromise of 

FRG. 

Our study also showed that the MPI was irregular at 

the early stage of the growth-restricted phase, allowing 

the clinician to monitor the growth-restricted fetus’s 

cardiovascular degradation.

Hernandez-Andrade, Figueroa-Diesel6illustrated 

that the MPI was separately correlated with perinatal 

mortality and then used the MPI >95thpercentile for 

reference abnormality rather than the actual specific cut-
off values. 

Conclusion

MPI measurement during the third trimester is a 

promising surrogate marker for abnormal CTG and 

fetal distress. The present study showed thatwomen 

with abnormal CTG had significantly higher MPI, while 
abnormal MPI was significantly associated with fetal 
outcomes. The MPI is readily available, reproducible, 

and can be incorporated into a routine ultrasound scan, 

which adds importance to the fetal assessment. However, 

further well-designed studies are still needed to confirm 
our finding.
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Abstract

Key performance indicators are a way to improve performance, including in the hospital sector. In this study, 
the hospital used was private hospital, Central Java, especially in the field of Clinical Pharmacy services. This 
research is motivated by the low achievement of clinical pharmacy services. The purpose of this research 
is to measure the performance of the clinical pharmacy service before and after the intervention with the 
application of clinical pharmacy Key Performance Indicators (cpKPI). This study is an observational study 
by observing differences in the achievement of clinical pharmacist performance indicators before and after 
the implementation of cpKPIs. This studywas conducted using clinical pharmacist visit data for all inpatients 
at the hospital in September 2019-February 2020. Data analysis used a paired t-test.The use of cpKPI was 
able to significantly improve the performance of clinical pharmacists (p<0.05) related to drug reconciliation 
indicators, drug therapy services, pharmacist participation in patient management, patient education during 
hospitalization, and comprehensive direct pharmacists’ care. The result proves that cpKPI can improve the 
performance of clinical pharmacists at Private hospital so that this method can be used by other hospitals to 
improve the performance of clinical pharmacy services.
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Introduction

Pharmacy has been a core specialty in the medical 

field for many years. Clinical pharmacy is defined by 
the American College of Clinical Pharmacy (ACCP) 

as “a health science discipline in which pharmacists 

provide patient care that optimizes medication therapy 

and promotes health, wellness and disease prevention. 

Clinical pharmacy practice is well known to be able to 

reduce the incidence of medication errors, incidence 

and cost of treatment. However clinical pharmacy is 

currently still struggling to be recognized by other 

health professionals, and until now there is still little 

clear evidence regarding the application of performance 

indicators of clinical pharmacy, especially in Indonesia1.

Key performance indicators (KPIs) are measures 

or metrics that evaluate performance in relation to 

several objectives to achieve a strategic goal. The 

currently popular method used in indicator selection 

is the Balanced Score Card (BSC) where indicators 

are a measure of several factors in business2. Clinical 

pharmacy services are part of direct and responsible 

pharmaceutical services to patients to achieve the desired 

results and improve the patient’s quality of life3

Previous studies that have been conducted to measure 

the performance of clinical pharmacy have shown that 

there is a positive impact on the implementation of 

cpKPI on clinical pharmacy services4,1,5,6,7,8. However, 

no research has yet revealed the extent to which clinical 

pharmacist performance increases between before and 

DOI Number: 10.37506/ijfmt.v15i3.15890
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after using the CPI KPI performance indicators so it is 

important measured in this study.

To improve the performance of clinical pharmacy 

services, can be used Canadian pharmacy clinical 

consensus on key performance indicators (cpKPIs 

of Canada) where this method measure indicators 

include:Medication reconciliation on admission, 

pharmaceutical care plan, drug therapy problem, inter 

professional patients care round, patient education during 

hospital stay, patient education at discharge, education 

reconciliation discharge, comprehensive direct patient 

care bundle.These indicators are important factors in the 

quality of clinical pharmacy service at the hospital5.

Literature Review

1.Key performance Indicators (KPIs)

Key performance Indicators (KPIs) are measures or 

metrics that evaluate performance in relation to several 

objectives to achieve a strategic goal. The currently 

popular method used in indicator selection, for example 

is the Balanced Score Card (BSC) where indicators are 

a measuring tool for several factors in business, used 

to measure financial and non-financial performance 
in order to achieve effective organizational business 

processes2,9. Key Performance Indicators(KPIs)is a 

collection of knowledge and the methods to discover 

the best way to achieve organizational goals. Many 

studies have been carried out to find the best KPIs that 
are done manually, automatically or semi-automatically 

which are applied in various fields, as well as to measure 
the effectiveness of an innovation implemented by a 

company10,11,12,13. KPIs are also a tool to support the 

achievement of the goals of the preparation of Human 

Resources (HR) to fit the strategic planning company14. 

KPIs are a tool to see whether an organization is on the 

right path or not, therefore in managing the performance 

of an organization it is important to use KPIs15. Several 

studies have shown that KPIs have a positive impact on 

improving performance in the fields of health services, 
hospitals and health insurance16,17,18

2.Clinical Pharmacy Services Clinical

Pharmacy services are direct services provided by 

pharmacists to patients. In order to improve outcomes 

therapeuticand minimize the risk of side effects due to 

drugs for patient safety purposes so that the patient’s 

quality of life is guaranteed19,20. The services provided 

by the clinical pharmacy generally include:

a. Patient Medication History

Is an activity to record and collect information on 

drugs that have been used or are currently being used 

by patient.

b. Patient Review Profile

Activities in the evaluation of a patient’s medical 

condition by clinical pharmacy

c. Adverse Drug Reaction Management

Activities consisting of:

· Efforts to prevent the potential side effects of 

drugs

· Efforts to identify the incidence of drug side 

effects

· Efforts in the treatment on the incidence of side 

effects of drugs

· Attempts to document the incidence of drug 

side effects.

d. Therapeutic Drug Monitoring (TDM)

Activities in monitoring the effectiveness and 

toxicity of drugs

e. Drug Information Management

Activities that involve the assessment, collection, 

use and presentation of drug-related information16,19,3.

3.Canadian consensus on clinical pharmacy key 
performance indicators(cpKPIs)

Canadian consensus on clinical pharmacy key 

performance indicators(cpKPIs) is an indicator used to 

assess the performance of clinical pharmacy services. 

This method is carried out by applying 8 KPIs which are 

critical areas of clinical pharmacy service in hospitals. 

Measurement of this indicator is carried out in the 

following manner6. Other studies have shown that the 
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implementation of cpKPIcan significantly increase the 
efficiency, effectiveness of drug use and improve the 
quality of patient care in the hospital1,5,8.In addition, the 

existence of a pharmaceutical evaluation of treatment by 

clinical pharmacy is even known to improve the quality 

of treatment and treatment follow-up4,7.

Table 1. Canadian Consensus on Clinical Pharmacy Key Performance Indicators(cpKPIs)

No. Clinical Pharmacy KPI Description

1.
Drug reconciliation at admission 

to hospital
Proportion of patients receiving documented patient drug reconciliation (as well 

as resolving identified differences) performed by a pharmacist

2. Drug therapy service plan
Proportion of patients that have been developed / initiated by the pharmacist plan 

pharmaceutical care

3. Drug therapy
Problems number of drug therapy problems handled by a pharmacist per 

inpatient

4.
Interprofessional patient care 

rounds  
Proportion of patients for whom pharmacists participate in interprofessional 

patient care rounds to improve treatment management

5.
Patient education during 

hospitalization at home sickness 
Proportion of patients receiving education from pharmacists about diseases and 

medicines during their stay in the hospital 

6.
Patient education when the 

patient can go home
The proportion of patients who receive drug education by the pharmacist when 

the patient is allowed to go homewhen the patient is discharged

7. Drug reconciliationdischarged
Proportion of patients who received drug reconciliation documented at discharge 

(as well as resolution of differences identified by pharmacists)

8.
Bundled patient care 

interventions
Proportion of patients receiving comprehensive direct patient care from 

pharmacists working with other health care providers.

The table above is the components in the cpKPIs and ways of assessing each indicator21,6 

Methods

This study is an observational study by observing 

differences in the achievement of clinical pharmacist 

performance indicators before and after the 

implementation of cpKPIs. This research was conducted 

at a private hospital in Wonosobo district Central Java 

with a capacity of 122 beds and has received five-star 
accreditation from KARS.The research was conducted 

using clinical pharmacist visit report for all inpatients 

at the hospital in September 2019-February 2020. 

The pharmacy installation in the hospital consists of 

10 pharmacists where one of the jobs is to provide 

clinical pharmacy services. Clinical pharmacy visits 

reports contain numbersreconciliation when admitted 

to hospital, drug therapy service plans, medical 

problems, participation of pharmacy in patient, patient 

education during hospitalization, patient education on 

discharge from hospital, reconciliation on discharge 

from the hospital, and comprehensive direct pharmacist 

caremonthly amounts. Furthermore, the percentage of 
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achievement indicators is measured.Statistical analysis 

used a paired t-testto measure differences in clinical 

pharmacist performance before and after application 

of cpKPIs. The pretest stage was carried out before 

this method was implemented, namely September-

November 2019, while thestage was post-test carried 

out after the cpKPIs method was implemented, namely 

December 2019-February 2020.

Results

After observing clinical pharmacy services at Private hospital before and after the application of cpKPIs the 

following results are obtained.

Tabel 2. Clinical Pharmacy Visits Report September 2019-February 2020

 No  Aspect

The number of clinicalPharmacy Services

Sept 
2019

Oct 
2019

Nov 
2019

mean

Dec 2019 Jan 2020
Feb  
2020

mean

Before using cpKPIs After using cpKPIs

1

Reconciliation when 
admitted to hospital

0 0 0 0 88 386 418 297,33

Total patient 784 988 920 897,33 341 880 827 682,66

2
Drug therapy service plans 422 538 648 536 281 761 692 578

Total patient 784 988 920 897,33 341 880 827 682,66

3
Medical problems 34 38 46 39,33 30 32 14 25,33

Total patient 422 538 648 536 281 761 692 578

4

Participation of pharmacy 
in patient

422 538 648 536 281 761 692 578

Total Patient 784 988 920 897,33 341 880 827 682,66

5

Patient education during 
hospitalization

422 538 648 536 281 761 692 578

Total Patient 784 988 920 897,33 341 880 827 682,66

6
Patient education on 

discharge from hospital
784 988 920 897,33 341 880 827 682,66

Total patient 784 988 920 897,33 341 880 827 682,66

7

Reconciliation on discharge 
from the hospital

784 988 920 897,33 341 880 827 682,66

Total patient 784 988 920 897,33 341 880 827 682,66

8
Comprehensive direct 

pharmacist care
422 538 648 536 281 761 692 578

Total patient 784 988 920 897,33 341 880 827 682,66
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Based on table 2, if presented in the form of a clinical pharmacist performance percentage are as follows: 

Table 3. Results of cpKPIs Assessment at Clinical PharmacyServices at Private hospital In Wonosobo

No  Aspects

% of Clinical Pharmacy Services

Sept 
2019

Oct 
2019

Nov 
2019

mean

Dec 
2019

Jan 
2020

Feb  
2020

mean
p

Before using cpKPIs After using cpKPIs

1
Reconciliation when 
admitted to hospital

0% 0% 0% 0% 25,8% 43,8% 50,6% 40,06% 0.006

2
Drug therapy service 

plans
53,8% 55,6% 70,4% 59,93% 82,4% 86,5% 83,7% 84,2% 0.011

3 Medical problems 8,1% 7,1% 7,1% 7,4% 10,3% 4,2% 2% 5,5% 0.483

4
Participation of pharmacy 

in patient
53,8% 55,6% 70,4% 59,93% 82,4% 86,5% 83,7% 84,2% 0.011

5
Patient education during 

hospitalization
53,8% 55,6% 70,4% 59,93% 82,4% 86,5% 83,7% 84,2% 0.011

6
Patient education on 

discharge from hospital
100% 100% 100% 100% 100% 100% 100% 100% -

7
Reconciliation on 
discharge from the 

hospital
100% 100% 100% 100% 100% 100% 100% 100% -

8
Comprehensive direct 

pharmacist care
53,8% 55,6% 70,4% 59,93% 82,4% 86,5% 83,7% 84,2% 0.011

In this study it is also known that the types and numbers of occurrences of drug related problems that occur are 

as follows: 

Tabel 4. Type and percentage Drug Related Problems (DRPs)

No Type of DRPs

Month

September 
2019

October
2019

November
2019

December
2019

January
2020

February
2020

1 Drug interactions 3% 0% 0% 0% 9,4% 0%

2 Indication without therapy 38% 36,8% 31,3% 70% 34,4% 33,3%

3 Overdose 9% 2,6% 9,4% 3,3% 9,4% 8,3%

4 Improper drug selection 21% 5,3% 3,1% 6,7% 9,4% 8,3%

5 Sub therapeutical dose 24% 52,6% 53,1% 16,7% 37,5% 33,3%

6 Not receiving drugs 3% 2,6% 0% 0% 0% 0%

7 Drug use without indication 0% 0% 0% 0% 0% 8,3%

8 Adverse drug reaction 3% 0% 3.1% 3,4% 0% 8,3%
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Discussion

Based on table. It can be seen that there has been 

an increase in clinical pharmacy performance at Private 

hospital. Except for indicator 3 (treatment problem), 

indicator 6 (Patient education when leaving the hospital) 

and Indicator 7 (Reconciliation when leaving the 

hospital) which did not change because it had previously 

been done well at Private hospital:

Reconciliation when admitted to the hospital

Before applying the cpKPIs method there is no 

documentary evidence of drug reconciliation. After 

applying the cpKPIs method, it was found that there 

was an average increase of 40.06% (p <0.05). This 

result is obtained from the average number of drug 

reconciliations performed by pharmacists is 297.33 

divided by the average number of inpatients of 682.66. 

Thus, the application of cpKPIs is known to be able to 

increase compliance in carrying out drug reconciliation 

when entering the hospital.

Drug Therapy Service Plan

After implementing cpKIPs, it is known that the 

drug therapy service plan activity has increased by an 

average of 24.27% (p <0.05). The average number of 

Drug therapy service plans for September-November 

2019 was 536 divided by the average number of patients 

for September-November 2019 of 897.33, so that 59.93% 

of Drug therapy service plans were obtained before the 

implementation of cpKPIs. After the implementation of 

cpKPIs, it is known that the average number of Drug 

therapy service plans December 2019-February 2020 

is 578 divided by the average number of patients in 

December 2019-February 2020 of 682.66 so that 84.20% 

is obtained, so that the difference in the percentage 

before and according to the implementation of CpKPIs 

is 24, 27%. Thus, the application of cpKPIs is known to 

increase compliance in carrying out drug therapy service 

plans.

Treatment Problems

The lower the treatment problem, the better.After 

implementing cpKIPs, it is known that the problems that 

occur at the PKU Muhammadiyah Hospital Wonosobo 

have decreased by an average of 1.9% (p> 0.05). Before 

the implementation of cpKPIs, it was known that the 

average number of treatment problems was 39.33 cases 

divided by the average number of inpatients was 536 so 

that the percentage was 7.4%. After the implementation 

of the cpKPIs, it is known that the average number 

of treatment problems is 25.33 cases divided by 

the average number of inpatients is 578 so that the 

percentage is 5.5%, then the difference before and after 

the implementation of cpKPIs is decreased by 2.2%. 

This shows that applying the cpKIPs indicator is able to 

reduce treatment problems that occur even though they 

are not significantly different because the performance 
of clinical pharmacy in dealing with previous treatment 

problems has been good.

Pharmacy participation in patient management

After implementing cpKIPs, it is known that 

pharmacy participation in patient management has 

increased by an average of 24.27% (p <0.05).The 

average number of pharmacy participation in patient 

management for September-November 2019 was 

536 divided by the average number of patients for 

September-November 2019 of 897.33, so that 59.93% 

of pharmacy participation in patient management were 

obtained before the implementation of cpKPIs. After 

the implementation of cpKPIs, it is known that the 

average number of pharmacy participation in patient 

managementDecember 2019-February 2020 is 578 

divided by the average number of patients in December 

2019-February 2020 of 682.66 so that 84.20% is 

obtained, so that the difference in the percentage before 

and according to the implementation of CpKPIs is 24, 

27%. Thus, the application of cpKPIs is known to be 

able to increase pharmacy participation in patient 

management

Patient education during hospitalization

After implementing cpKIPs, it is known that patient 

education activities during hospitalization have increased 

by an average of 24.27% (p<0.05). The average number 

of patient education during hospitalizationfor September-

November 2019 was 536 divided by the average 

number of patients for September-November 2019 

of 897.33, so that 59.93% of patient education during 

hospitalizationwere obtained before the implementation 
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of cpKPIs. After the implementation of cpKPIs, it is 

known that the average number of patient education 

during hospitalizationDecember 2019-February 2020 

is 578 divided by the average number of patients in 

December 2019-February 2020 of 682.66 so that 84.20% 

is obtained, so that the difference in the percentage 

before and according to the implementation of CpKPIs 

is 24, 27%. Thus, the application of cpKPIs is known to 

be able to improve patient education.

Patient education when leaving the hospital

This activity has been carried out well by the 

Private hospital clinical pharmacy. Before and after 

implementing cpKIPs, the patient education rate when 

leaving the hospital was still 100%.

Reconciliation when leaving the hospital

This activity has been carried out well by the 

Private hospital clinical pharmacy. Before and after 

implementing cpKIPs, the reconciliation rate when 

leaving the hospital was still 100%.

Comprehensive pharmacist direct care 

After implementing cpKIPs, it was found that the 

pharmacist’s comprehensive care activities increased 

by an average of 24.27% (p <0.05).The average number 

of comprehensive pharmacist directcarefor September-

November 2019 was 536 divided by the average number 

of patients for September-November 2019 of 897.33, 

so that 59.93% of comprehensive pharmacist direct 

carewere obtained before the implementation of cpKPIs. 

After the implementation of cpKPIs, it is known that 

the average number of comprehensive pharmacist direct 

careDecember 2019-February 2020 is 578 divided by the 

average number of patients in December 2019-February 

2020 of 682.66 so that 84.20% is obtained, so that 

the difference in the percentage before and according 

to the implementation of CpKPIs is 24, 27%. Thus, 

the application of cpKPIs is known to be able to 

comprehensively improve the quality of patient care 

by pharmacists and increase the collaboration between 

pharmacists and health workers who jointly care for 

patients.

The results of this study are in accordance with 

previous studies that have shown that the application 

of cpKIPs can advance clinical pharmacy services and 

improve the quality of patient care4,1,6,7,8. The weakness 

of this study is that it was conducted in a relatively short 

time and involved only a few pharmacists in 1 hospital 

so that in the future this research could be developed by 

involving more clinical pharmacists and more hospitals.

Conclusion 

The Use of Canadian consensus on clinical pharmacy 

key performance. The indicators(cpKPIs) were able 

to significantly improve (p <0.05) the performance of 
clinical pharmacy, namely related to drug reconciliation 

indicators, drug therapy services, pharmacy participation 

in patient management, patient education during 

hospitalization, and comprehensive pharmacist care. 

Meanwhile, indicators of treatment problems, education 

when leaving the hospital and reconciliation when 

leaving the hospital did not experience significant 
improvement (p>0.05) because it had previously been 

carried out well at private hospital in Wonosobo districts 

Central Java.
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Abstract

Background & Objectives: Variations in the levels of female sex hormones,i.e., estrogen and progesterone, 
are responsible for various physiological changes,including those in the oral tissues. The aim of this research 
is to determine the effects of changes in sex hormone levels in women with irregular periodsand suffering 
from periodontal diseases in comparison to healthy women. 

Methods: This study included70 subjects who visited the Clinic at the Department of Periodontology, 
College of Dentistry,University of Anbar, during the period of July 2019to September 2019. The gingival 
crevicular fluid(GCF) was collected from the patient group (35 females with irregular periodsand periodontal 
disease) and the control group(25 healthy females).

Results: Compared to control, asignificantlyhighermean concentration of GCFestradiolwas found in the 
patient group. Additionally, the patient group also exhibited a significantly lower mean concentration of 
GCFprogesterone compared to the control group. 

Interpretation & Conclusion: Changes in sex hormonesaresignificantlycorrelated with periodontal tissue 
changesand GCF examination can be used as a non-invasive method to detect these hormonal changes.This 
study demonstrated that GCF could prove to be a good, non-invasive method to validate the levels of sex 
hormones in females with periodontal diseases. 
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Introduction

Hormones play important roles in the growth and 

maintenance of periodontal tissues1-3.Deficiency of such 

hormones, especially the steroidal hormones, leads to 

periodontal diseases1, 2, 3, 4.

The outcome of periodontal diseases is associated 

withhost susceptibility and microflora of the oral 
cavity. Different systemic causes and conditions in the 

host impact the development, severity, and prevalence 

of periodontal diseases5. Among these factors, sex 

hormones have also been identified to affect the 
pathogenesis of periodontal diseases6,7, as hormonal 

changes in the oral cavity influence the physiology of 
host–parasite interactions8.

Sex steroid hormones can directly and indirectly 

affect cell proliferation, differentiation, and development 

in target tissues. Among these, estrogens are an important 

DOI Number: 10.37506/ijfmt.v15i3.15891
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class of female sex hormones that are involved in the 

development of secondary sex characteristics in women.

Estrone, estradiol and estriol are the three main naturally 

occurring estrogens. Among them, estriol, which 

exhibits the least activity, is the most abundant9,10. The 

most active estrogen, estradiol (17-beta-oestradiol), 

is mainly synthesized from testosterone in the ovarian 

follicles of females11,12,13,14.

Broadly, estrogen is involved in cytodifferentiation 

of stratified squamous epithelium and synthesis and 
maintenance of fibrous collagen15. Estradiol has 

been shown to induce cell proliferation in human 

premenopausal gingival fibroblast cultures16.Periosteal 

fibroblasts, lamina propria fibroblasts, and periodontal 
ligament fibroblasts and osteoblasts harbor the estrogen 
receptors. The estrogen activity on these cells alters the 

efficiency of the epithelial barrier against the pathogen 
attack. 

Immunological activities, such as cytokine 

production, antigen expression, expression of apoptotic 

factors, and cell death, can also affect the levels of these 

hormones. Progesterone facilitates the production of 

the inflammatory mediator prostaglandin estradiol. It 
upregulates the accumulation of polymorphonuclear 

leukocytes ingingival sulcus and downregulates the 

development of interleukin 6 by human gingival 

fibroblasts17.Estrogen and progesterone also affect the 

micro-circulatory system, leading to several changes, 

including swelling of endothelial cells and venous 

pericytes, adherence of granulocytes and platelets to the 

vascular walls, microthrombi formation, disturbance of 

perivascular mast cells, increased vascular permeability, 

and vascular proliferation18. 

Several studies have demonstrated an increase in 

gingival inflammation without an increase in plaque 
level during puberty19. During this period in life, 

the subgingival microflora is susceptible to a higher 
frequency of pathogen attacks, which has been shown to 

be associated with a higher risk of bleeding19.

Progesterone levels peak at about 10 days of 

the menstrual cycle and decrease backjust before 

menstruation.It is associated with increased 

microvasculature permeability and change in the 

development patterns of the collagen in gingiva.Previous 

studies have demonstrated major inflammatory changes 
of the gingiva in accordance with the menstrual cycle. 

Furthermore, the imbalance in the levels of sexhormones 

appears to aggravate gingival inflammation1.Bleeding 

and swollen gingiva have both been shown to be, during 

menses,associated with a spike in gingival exudate and 

a slight rise in dental mobility. In addition, during the 

proliferation stage, just before the menstruation, the 

levels of gingival fluid steadily increase1.However, 

most of the women with a clinically stable periodontium 

present with a fewer of such menstruation-associated 

changes1.During pregnancy, gingivitis is characterized 

by erythema, edema, hyperplasia, increased depth 

of gingival testing, increased gingival inflammation, 
increased flow of gingival crevicular fluid, and increased 
bleeding during testing and increased mobility of the 

tooth1.

When women reach menopause, a decrease in the 

levels of estrogen is predominantly observed during the 

late follicular and luteal phase of the cycle20. Women 

can exhibit menopausal gingivostomatitis, which is 

characterized by drying of oral tissues 20.A previous study 

showed that postmenopausal women who underwent 

hormone therapy exhibited significantly lower risk of 
tooth loss and anti-inflammatory effects of estrogen 20.

The characteristics of a woman’s menstrual cycle 

describe and represent her endocrine environment. The 

characteristics of the menstrual cycle have long been 

used by scientists as crude endocrine status markers and 

are associated with several chronic diseases,including 

breast, ovarian and endometrial cancers, as well as 

endometriosis and cardiovascular disease21.It has 

been hypothesized that this relationshipis based on the 

hormonal milieu in the female. Early menarche, for 

instance, could be associated with a greater risk of breast 

cancer due to extended exposure to higher estrogen 

levels22, 23, 24. It is evident that endogenous sex steroid 

hormones play an important role in altering the responses 

of periodontal tissue and can modify the immunological 

responses of periodontal tissue against microbial 

plaque, which directly contributes to the incidence of 

periodontal diseases.A greater understanding of various 

hormonal levels during life could prove to be helpful for 
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the dental practitioner to diagnose and adequately treat 

any possible periodontal changes25.

Materials and Methods

This case-controlled study enrolled70individuals 

who visited the Clinic at the Department of 

Periodontology at the Dentistry College Teaching 

Hospital, University of Anbar, during the period of 

July 2019 to September 2019. Ethical approval was 

obtained from the Ethics Committee of the University of 

Anbar, Iraq(reference number: 71). We obtained written 

informed consent from all the participants. All individuals 

were classified into two groups. The first was the patient 
group, whichincluded35 femaleswithirregular periods 

and periodontal disease (age range: 20–45years) who 

were referred by theperiodontics department.Thesecond 

group was the control group, whichincluded25females 

with healthy periodontium (age range:20–45 years).

The participants were informed of the non-invasive 

nature of the gingival crevicular fluid (GCF) collection 
as well as its importance to this analysis. Both groups 

were advised to refrain from eating, chewing gum,or 

brushing their teeth 1 hour before GCF collection. The 

subjects sat comfortably in the dental chair in an upright 

position.Under sufficient lighting, prior to the GCF 
collection, the target sites were air-dried gently.The 

mesiobuccal teeth sites were selected for GCF collection. 

Prior to any clinical measurements, the endo paper point 

size 25 was used. The paper point was inserted into the 

gingival sulcus until there was a mild resistance and left 

there for 30 seconds.A uniform volume (4 μL) of GCF 
was collectedfrom the site, and the blood- or saliva-

contaminated paper point was discarded.Subsequently, 

the collected GCF was transferred to an Eppendorf 

tube containing 400 μL of phosphate-buffered saline 
(pH = 7.4) and stored at -70°C.All the analyses were 
performed using human estradiol, progesterone, LH, and 

FSH ELISA kits26,27. 

Exclusion criteria included females with fewer than 

20 teeth, prior history of smoking or alcohol intake, 

pregnancy, anda systemic condition that might affect 

their periodontal status or might warrant antibiotic 

treatment or regular monitoring.Individuals who were 

using any anti-inflammatory drug and/or any antibiotic 

or who had received specialist cleaning or periodontal 

care in the last 4 weeks were also removed from the 

study28. 

Statistical Analysis

The findings were evaluated using mean, standard 
deviation, two extreme values (upper and lower limits), 

and variance analysis. At p-value £ 0.05, the correlation 

or the discrepancy between the markers was considered 

statistically significant. 

Results

Patient characteristics

A total of 70 individuals were recruited in this study. 

Of them, 25 individuals, who belonged to the control 

group,were aged between 20and 45years (mean ± SE 

=35 ± 1.19 years)(Table 1),and 35 individuals, who 
belonged to the patient group, were aged between 20 and 

45 years (mean ± SE = 35 ± 0.76 years) (Table 2). Thus, 
overall, the two groups did not differ significantly with 
respect to age (t = 0; p = 1.000) (Table 3).

Estimation of levels of progesterone in GCF

The levels of progesterone in the GCF collected from 

the individuals of the control group ranged between 2 pg 

mL-1 and 11 pg mL-1 (mean ± SE = 4.44 ± 0.51 pg mL-1) 

(Table 1). On the other hand, the levels of progesterone 

in the GCF collected from the individuals of the patient 

group ranged between 3 pg mL-1 and 17 pg mL-1 (mean 

± SE = 8 ± 0.47 pg mL-1) (Table 2).

Estimation of levels of estrogen in GCF

The levels of estrogen in the GCF collected from 

the individuals of the control group ranged between 2 pg 

mL-1 and 10 pg mL-1 (mean ± SE = 6.06 ± 0.47 pg mL-1) 

(Table 1). On the other hand, the levels of estrogen in the 

GCF collected from the individuals of the patient group 

ranged between 10 pg mL-1 and 20 pg mL-1 (mean ± SE 

= 15 ± 0.53 pg mL-1) (Table 2).

Estimation of levels of FSH in GCF

The levels of follicle stimulating hormone (FSH) in 

the GCF collected from the individuals of the control 

group ranged between 5.8 mIU mL-1 and 8 mIU mL-1 
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(mean ± SE = 6.86 ± 0.13mIU mL-1) (Table 1). On the 

other hand, the levels of FSH in the GCF collected from 

the individuals of the patient group ranged between 5.8 

pg mL-1 and 8 pg mL-1 (mean ± SE = 7 ± 0.09mIU mL-1) 

(Table 2).

Estimation of levels of LH in GCF

The levels of luteinizing hormone (LH) in the GCF 

collected from the individuals of the control group 

ranged between 6 pg mL-1 and 18 pg mL-1 (mean ± SE 

= 14.4 ± 0.57 pg mL-1) (Table 1). On the other hand, the 

levels of LH in the GCF collected from the individuals 

of the patient group ranged between 6 mIU mL-1 and 18 

mIU mL-1 (mean ± SE = 14 ± 0.42 pg mL-1) (Table 2).

Comparison between the levels of progesterone, 

estrogen, FSH, and LH in the GCF

Our statistical analysis showed that the individuals 

in the patient group exhibited a significantly higher 
level of GCF estrogen compared to the individuals in 

the control group (t = -9.34; p < 0.001) (Table 3). In 
contrast, the individuals in the patient group exhibited a 

significantly lower level of GCF progesterone compared 
to the individuals in the control group (t = 4.73; p < 
0.001) (Table 3).

In addition, we observed that the individuals in the 

patient group exhibited lower levels of GCF FSH and 

higher levels of GCF LH compared to the individuals 

in the control group. However, the differences between 

the levels of these hormones for the two groups were not 

statistically significant (for FSH and LH: t = 0.001; p < 
0.997 and t = 0.001; p < 0.988, respectively) (Table 3).

Table 1: Control group (N = 25).

Measure Range Mean Std. Error

Age 20-45 35 1.19

Progesterone (pg/ml) 2-11 4.44 0.51

Estrogen (pg/ml) 2-10 6.06 0.47

FSH (mIU/ml) 5.8-8 6.86 0.13

LH (mIU/ml) 6-18 14.4 0.57

 

Table 2:Patient group (N = 35).

Measure Range Mean Std. Error

Age 20–45 35 0.76

Progesterone (pg/ml) 3–17 8 0.47

Estrogen (pg/ml) 10–20 15 0.53

FSH (mIU/ml) 5.8–8 7 0.09

LH(mIU/ml) 6–18 14 0.42
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Table 3: Differences between GCF concentrations of estrogen, progesterone, LH, and FSH of control and 
patient groups.

Measure t p-value Sig.

Age 0 1.000 NS

Progesterone (pg/ml) 4.73 <0.001 HS

Estrogen (pg/ml) -9.34 <0.001 HS

FSH (mIU/ml) 0.001 0.997 NS

LH(mIU/ml) 0.001 0.988 NS

Discussion

This study was aimed at determining the changes in 

GCF levels of estrogen, progesterone, LH, and FSH in 

females with irregular periods and those suffering from 

periodontal diseases. Several markers of periodontal 

diseases have been previously found in GCF, indicating 

GCF to be a potentialindicator or marker of periodontal 

diseases29. GCF is a promising, non-invasive method of 

analyzing changes in the periodontium tissue30. 

Estrogen is involved in not only the synthesis 

and maintenance of fibrous collagen but also in the 
differentiation of stratified squamous epithelium. 
The microcirculatory system is also impaired by 

estrogen and progesterone, which leads to swelling 

of venula periocytes and endothelial cells, platelets 

and granulocyte adherence to the vessel walls, 

microthrombi formation, perivascular mast cell 

disruption, and increase in vascular permeability, and 

vascular proliferation.These events further lead to an 

acute inflammatory response of periodontal tissues 
during puberty, pregnancy, and post-menopause, with 

variable levels of sex steroid hormones at different 

times of life.

Estrogen and progesterone are the two primary 

female sex hormones. A drop in the levels of 

progesterone results in the loss of uterus lining and 

beginning of a cycle. If this drop happens too early or too 

late, the cycles becomeirregular and can be paired with 

other symptoms, such as headaches, mood changes, low 

libido, and weight gain. Women with low progesterone 

levels may find it difficult to sustain a pregnancy through 
the first trimester 31. 

The resultsof the current study are similar tothose 

reported byGavrilovaand Lindau[31],whofounda 

significantlyhigher concentration of the studied hormones 
in similar patients compared to healthyfemales(p<0.001).

Their findings further elucidated the pathogenesis of 
inflammatory diseases32.

The gingival fibroblast proliferation-promoting 
effects of estrogen, along with the reduced synthesis of 

both collagen and non-collagen protein, were observed 

upon introduction of physiological levels of estradiol 

into fibroblasts. The decline in the synthesis of collagen 
and non-collagen protein was comparable (about 30% 

decrease compared to the control group).Thus, it was 

concluded that estrogen did not affect collagen synthesis 

by gingival fibroblast strains32.

Other studies have also reported the relative effects of 

estrogen on protein synthesis. A few studies have reported 

that estrogen induced an in vitro decrease in fibroblast 
collagen production in human periodontal ligament 

cells32,33. In contrast to control, the human anterior 

cruciate ligament-derived fibroblasts also reported a 40 
percent decrease in collagen synthesis at physiological 

estrogen concentrations34,35. More specifically, estrogen 
caused a dose-dependent reduction in the production of 

anterior cruciate ligament fibroblast pro-collagen I in 
young adult females35.The degree of cooperation is high 
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for this minimally invasive procedure.GCF samples 

could be used to obtain important information about 

sex hormones, which might be important to the study of 

health and disease in later life.

All local irritants should be eliminated, and 

meticulous plaque management should be maintained 

to minimize the occurrence of hormone-influenced 
periodontal diseases. All the patients must be informed 

about the impact of abnormal levels of sex hormones 

on changes in periodontal tissues and oral tissues, along 

with the need for removal of such local irritants from 

both home and workplace. As some research has shown, 

oral hygiene guidelines have proved to be useful in 

improving gingival tissue and are responsible for the 

decrease in the incidence of clinical gingivitis among 

pregnant women and other non-pregnant subjects36. 

Replacement medication can be considered as 

the menopausal gingivitis hormone. Thus, a variety 

of studies have shown that postmenopausal gingivitis 

effects and the likelihood of postmenopausal dental 

damage are decreased by estrogen replacement37.The 

most significant approach for patients is strict oral 
hygiene management, since dental plaque is majorly 

responsible for occurrence and prevalence of the disease 

when the hormone levels alter the reaction.

There were a few limitations of this study. First, 

the number of recruited individuals was less than that 

of the subjects enrolled in previous studies. It might 

impact the generalizability of the findings of this 
study. Furthermore, we postulate that a higher number 

of recruited individuals might have led to significant 
differences between the levels of GCF FSH and LG 

of the patient and control groups. Second, of all the 

sociodemographic characteristics of the participants, we 

focused only on the age of the women. It is noteworthy 

that other characteristics of the individuals, such as 

weight, lifestyle, diet, and socioeconomic status, may 

play a role in altering the hormonal status in these 

women. Hence, we propose that future studies must 

also focus on other sociodemographic characteristics, 

while considering adoption of a more comprehensive 

multivariate approach of data analysis. Third, we did not 

demarcate between the hormonal status of the individuals 

before and after the treatment. In other words, we did not 

followup on the subjects of the study post-treatment. 

Conclusions

Overall, our results indicated a significant difference 
between the levels of estrogen and progesterone in the 

GCF collected from healthy females and that collected 

from those females suffering periodontal diseases. 

In addition, we observed mild differences between 

the levels of FSH and LH in the GCF of both groups. 

However, the differences between the levels of these 

hormones were not significant. We postulate that future 
studies must focus on recruiting a higher number of 

individuals to facilitate better generalizability of their 

results. Furthermore, our results indicated that changes 

in the levels of sex hormones are associated with 

alterations in periodontal tissues. We also postulate 

that the examination of changes the hormonal levels in 

GCF could prove to be a useful non-invasive technique 

to assess the hormonal changes and subsequent 

comorbidities in females suffering from periodontal 

diseases. 
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Abstract

The analysis of early and late feedback data for athletes on a moving object allows us to interpret the balance 
data, the degree of equilibrium of excitement and inhibition in athletes in the experimental. When comparing 
the number of leading and delayed reactions in players tested in the control group after an educational 
experience, it was found that in the majority (43.8%) the number of advances (early reactions) exceeded 
the number of delays. This fact indicates an imbalance in neurological processes with the predominance 
of excitation force. At the same time, the number of athletes in this group, whose response was delayed, 
reached 37.5%, suggesting dysfunction of neurological processes, with the predominance of inhibition. 
Only 18.7% of athletes are diagnosed with equilibrium in neurological processes. The indices of the number 
of delays and advances are approximately equal and differ slightly from each other (R> 0.05). 

Keywords: Athletes, test reaction, moving object, neurological process, excitation and inhibition. 

Introduction

The specificity of specially regulated muscular 
activity of athletes has a beneficial effect on the 
formation of functional systems that contribute to 

the adaptation of the central nervous system to the 

successful implementation of technical mathematical 

procedures. To develop the ability to differentiate and 

differentiate between muscular efforts, it is necessary to 

take into account the degree of development in athletes: 

coordination of movements, especially balance, the 

accuracy of movements when confronted with gravity 

and elasticity, the balance of neuronal processes, and 

kinetic and dynamic parameters of movements when 

implementing mathematical performance techniques 

compared to the characteristics of the model. Therefore, 

the reaction of the athlete to a moving object should be 

studied to contribute to activities aimed at developing 

the ability to distinguish between muscular efforts and 

aimed at improving the functions of the central nervous 

system, increasing movement and the degree of balance 

of neurological processes in athletes 1, 2, 5, 9. 

Materials and Methods

The data analysis took into account the number of 

premature and delayed reactions. An analysis of the 

results allows us to interpret the balance data, the degree 

of balance of the processes of excitation and inhibition 

in strength among the athletes of the experimental group 
3. When comparing the number of leading and delayed 

reactions in the tested players of the control group 

after a pedagogical experiment, it was found that in the 

majority (43.8%) the number of advances (premature 

reactions) exceeds the number of delays. This fact 

indicates the imbalance of nervous processes with a 

predominance of excitation strength. For subjects of this 

group, characterized by a significant number of leading 
reactions, the obvious reason is an increased level of 

excitability, manifested in fussiness, intolerance during 

training sessions, as well as game activity in the process 

of competition. 

At the same time, the number of athletes of this 

group, whose response was delayed, amounted to 37.5%, 

which indicates the imbalance of nervous processes, with 

a predominance of inhibition. It is noted that only 18.7% 

of athletes are diagnosed with a balance of nervous 

processes. Their indices of the number of delays and 

advances are almost equal and slightly different from 

each other (R> 0.05) 2, 6. 

DOI Number: 10.37506/ijfmt.v15i3.15893
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Results and Discussion

An analysis of the data of the experimental group 

allows us to note that the number of leading and delayed 

reactions in the majority (81.3%) of tested soccer 

athletes after the pedagogical experiment does not differ 

significantly. This suggests that they have a balanced 
process of excitation and inhibition. At the same time, 

18.7%.Subjects of the experimental group, marked 

imbalance of nervous processes with a predominance 

of excitation strength, as evidenced by the number of 

premature reactions 4.

Along with this, it was noted that the athletes of the 

EG, in comparison with the athletes of the CG, have 

lower indicators of inaccurate “Reaction to a moving 

object” time. The average values of the total reaction 

time of “advances” and “delays” are less among EG 

athletes than in the control group. This indicates a higher 

strength of the processes of excitation and inhibition, as 

well as their balance (Table 1). 

Table 1: The average group values of the indicators “Reaction to a moving object” after a pedagogical 
experiment (%)

R
Experimental group

n = 16 people
n measurements = 800

Control group
n = 16 people

n measurements =(800)

Indicators
RMO

< 0,0171,4±6,317,4±5,4
accurate 
reactions

< 0,0515,2±5,732,4±6,9advances

< 0,0113,4±5,849,8±11,2delays

Thus, the training process aimed at developing 

the ability to differentiate muscle efforts contributes to 

greater activation of psycho-functional processes in the 

aspect of an adequate assessment of the athletes’Spatio-

temporal situation 7. The RMO indices of athletes of 

the experimental group indicate that the technique 

aimed at developing the ability to differentiate muscle 

efforts contributed to the development of the ability to 

anticipate the temporal parameters of the appearance of 

the stimulus (stimulus in the test of the color signal, and 

the game of the ball when it is received) and to compare 

its sensory regulation with it their movements. 

The results of diagnostics of the mobility of nervous 

processes by the test “Reaction of choice”

Analysis of research in game sports suggests that 

focused exercises help optimize the balance of the 

processes of excitation and inhibition. It is indicated that 

the positive dynamics of the speed of the complex acts 

as a consequence of special training on the one hand and 

as a necessary condition for improving sportsmanship, 

including technical. To find out the effectiveness of 
the means used in the framework of the technique of 

technical training of Athletes aimed at developing the 

ability to differentiate muscle efforts, the test “Choice 
Reaction” was conducted. During testing, each test 

subject was consistently presented with red and green 

light signals with an interval of 0.5 to 2.5 seconds. The 

total amount of signal presentation is 70 times. In this 

case, the red color was taken as the main one, and green 

as the secondary one 5, 10. The test results are presented 

in table (2). 
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Table 2: The average values of the main statistical indicators for the test “The reaction of choice” binocular 
examination (n = 16 people, n measurements = 1120±X

Number of errors

standard
deviation, ms

average value,
ms

Groups
Experiment 

timeline on the background. 
Color (green)on the main color 

(red)

1,8±0,21,6±0,461,3±16,4376,4±25,4CG

Start

1,7±0,41,5±0,460,7±16,3369,4±27,6EG

> 0,05> 0,05> 0,05> 0,05R

1,1±0,21,3±0,351,3±15,4362,32±18,1CG

Ending

0,1±0,10,2±0,435,7±11,2301,26±12,4EG

< 0,05< 0,05< 0,05< 0,05R

The indicators of this testing allow us to state that 

the methodology for the development of differentiation 

of muscle efforts had a positive effect on the higher 

dynamics of the development of sensorimotor reactions 

in athletes of the experimental group compared with the 

average group results of the control group. The mobility 

of the nervous processes in them is significantly 
higher, according to indicators of the average value of 

the reaction time of choice (R <0.05). Moreover, the 

majority of subjects from the control group (68.75%). 

The individual average reaction time is higher than 

the average, which indicates that the nervous processes 

are inert, and for athletes from the experimental group 

(81.25%) This ratio is the opposite, the average reaction 

time is lower than the average, or individual values are 

close to it (below, but they do not differ significantly), 
which indicates the mobility of their nervous processes 
1, 9. Similar results for the diagnosis of complex visual-

motor reactions were obtained in the test “Distinction 

Reaction”. 

Subjects athletes from the control and experimental 

groups were asked to choose from several color stimuli 

and respond by pressing the button of the visual-motor 

analyzer with the finger of their leading hand only upon 
presentation of a red light stimulus 2,5. 
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Table 3: The average values of the main statistical indicators for the test “Distinguishing reaction” 
and “Simple visual-motor reaction” Athletes in the control and experimental groups)n = 16 people, n 

measurements = 1120±X

The difference between 
SVMRand DR, ms

SVMR
ms

standard
deviation, ms

the average value, 
ms

Groups
Experiment 

timeline

163,3±10,2228,8±11,461,3±16,4392,1±67,4CG
Start

163,1±10,1226,7±10,660,7±16,3389,8±65,2EG

> 0,05> 0,05> 0,05> 0,05R

149,7±3,5222,4±8,159,3±19,4372,1±67,4CG
Ending

80,2±2,1198,7±8,737,5±15,1278,9±24,4EG

< 0,05< 0,05< 0,05< 0,05R

The results of the average values for the test 

“Distinction Reaction” among players who studied 

according to the experimental methodology significantly 
differ from their opponents, with whom training sessions 

were conducted according to the traditional method. 

During the pedagogical experiment, the athletes of 

the experimental group recorded a positive trend in 

the decrease in the average group data compared 

with similar results in the control group. In this case, 

the difference between the reaction time in the test 

“Distinction Reaction” and a simple hand-eye reaction 

at the beginning of the experiment is practically was 

equal in groups (CG - 163.3 ± 10.2 ms and in the EG 

- 163.1 ± 10.1), which characterizes the same signal 

processing time by the cortical part of the analyzer. After 

the experiment, the indicator of this difference decreased 

significantly among the athletes of the experimental 
group compared to the same parameter for the athletes 

of the control group 80.2 ± 2.1 ms and 149.7 ± 3.5 ms, 

respectively 1, 3, 6. 

A similar comparison of the indicators in the 

“Simple visual-motor reaction” test and the “Choice 

Reaction” test indicates a similar nature of the changes. 

However, the indicators of the difference at the 

beginning of the experiment within the groups were 

respectively in the control - 147.6 ± 4.4 ms, and in the 

experimental - 142.7 ± 5.1ms. moreover, after at the end 

of the experiment, a horizontal intragroup comparison 

between the average group indices of “Simple visual-

motor reaction “and “ Distinguishing reaction” in the 

control group allowed us to record a slight improvement 

in the results, and the difference was 139.9 ± 7.4 ms, 

which did not significantly differ from the initial data. 
In the experimental group, such a change is much larger. 

At the end of the pedagogical experiment, the athletes 

of the experimental group, the difference between the 

reaction time in the test “Simple visual-motor reaction 

“and the test “Reaction of choice” was 102.6 ± 5.43ms. 

Changes in indicators characterizing the differences 

in the reaction time between the results in the tests “ 

Simple visual-motor reaction “, “Reaction of choice” 

and “Reaction of discrimination” at the beginning and 

at the end of the pedagogical experiment are presented 

in Figure 14,5,10.
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Figure 1: Changes in indicators of the reaction time in the test“Distinguishing Reaction” and” Simple 
visual-motor reaction” (A) and in the test “Reaction of Choice” and” Simple visual-motor reaction(B) at the 

beginning and at the end of the pedagogical experiment in athletes of the CG and EG. 

It was revealed that the dynamics of simple and 

complex sensor motor reactions (Simple visual-motor 

reaction of discrimination and choice) among athletes of 

the CG and EG is characterized by a decrease in time 

parameters during the pedagogical experiment. At the 

same time, classes aimed at the purposeful development 

of the ability to differentiate muscle efforts, contributed 

to a greater degree to improving the functions of 

increasing mobility and the degree of balance of nervous 

processes in athletes of the experimental group8,7. 

Conclusion

The specificity of the specially organized muscle 
activity of the experimental group Athletes has a 

beneficial effect on the formation of functional systems 
that contribute to the adaptation of the central nervous 

system to the successful implementation of technical 

sport actions. 
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Abstract

The concept of patient safety has been developed due to the increased incidence of medical error in Indonesia. 
Although incidents related to patient safety occurs in health servicessuch as the Independent Practice of 
Midwifery or BidanPraktikMandiri(BPM), it has not received enough attention from the stakeholders. This 
research discusses the implementationof Patient Safety Model atthe Independent Practice of Midwiferyin 
Bogor District, West Java Province. The research was conducted with mixed method approach, using three-
way phase. The first phase is the construction on patient safety goals in BPM by doing focus group discussion 
on 3 groups and 2 in-depth interviews with 2 informants. The second phase is the model development in 
the form of validation based on findings in the first phase. Additionally, phase 2 is done by using cross-
sectional design of 90 midwives and SEM analysis using PLS. The third phase is conducting a quantitative 
evaluation model with pre and post design at 30 BPM which have had training on Patient Safety Model. The 
findings show allvariables (patient safety goals, knowledge, attitudes, motivations, and behaviors related to 
the patient safety) are valid in shaping Patient Safety Model. The results on Model application evaluation 
(phase 3) indicate that the model effective in increasing knowledge (p 0.000), attitude (p 0.000), motivation 
(p 0.000) and behavior (p 0.001) on patient safety in BPM. 

Keywords: Patient Safety Model, Independent Practice of Midwifery, Medical Malpractice. 

Introduction 

Patient safety is one of the global issues in health 

care. The World Health Organization (WHO) reports 

millions of patients around the world who are at risk of 

getting an injury, even deaths each year are related to 

errors in health practices. Therefore, WHO declaration 

of the World Alliance for Patient Safety institution as 

a form of world attention to patient safety in various 

countries.[1] Furthermore, the World Alliance for Patient 

Safety aims to coordinate global actions related to 

patient safety and fight the problems of patient loss that 
are increasingly reported.[2] Patient safety is defined as 
the overall behavior of individuals and organizations 

based on a set of beliefs and values aimed at reducing 

the chances of patients getting injured.[3] A report from 

the Institute of Medicine (IOM) in 2000 stated that there 

were 44,000 to 98,000 deaths due to medical errors that 

occurred in the United States.[4]The report has moved 

the world health system to change the health service 

paradigm of the importance of patient safety. Safety has 

become a global issue including hospitals. 

There are five important issues related to hospital 
safety, namely: safety of the safety of health workers, 

buildings and hospital equipment that have an impact 

on the environment. The five aspects of safety are very 
important to be carried out in each hospital. But it must 

be admitted that hospital institution activities can work 

if there are patients. Therefore, patient safety is a top 
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priority to be implemented and this is related to the 

quality and image of the hospital.[4] Health services are 

basically to save patients. In hospitals there are hundreds 

of types of drugs, hundreds of tests and procedures, and 

tools with the technology. Meanwhile, various types of 

professional and non-professional personnel are ready 

to provide 24-hour continuous service. The diversity 

and service routine if not managed properly can lead 

to Unexpected Events. In Indonesia, Hospital Patient 

Safety Movement was announced by the Minister of 

Health of the Republic of Indonesia on August 21, 2005, 

where each hospital can form a hospital patient safety 

team.[5] Hospital Patient Safety Movement is a system 

that prevents injuries caused by mistakes due to carrying 

out actions (commission) or does not take actions that 

should be taken (omission) (Ministry of Health.[4] This 

is in line with WHO policy (2004) that health services 

are required to provide safe and comfortable services for 

patients. This focus on patient safety is driven by the still 

high rate of adverse events (Shojania.[6] 

Research Method 

The study approach used in this study is a mixed 

method. In the early stages of developing the model a 

qualitative approach was made using the exploratory 

research design. The next model trial is carried out with 

quantitative methods using analytical survey methods, 

namely cross sectional study design with Partial Least 

Square test and prospective cohort study design without 

control (Pre-Post test). This research was conducted 

in three stages of research, namely the construction 

phase of the Patient Safety Target in the Independent 

Practice Midwife, followed by the second stage, Model 

Development and Patient Safety Training Module at 

BPM, and the third stage was testing the application of the 

Patient Safety Model at BPM. All stages of this research 

were conducted in Cibinong Subdistrict, Gunung Putri 

Subdistrict and Cileungsi District, Bogor Regency. 

These three regions have the highest number of BPM 

visits in Bogor Regency.[6] The initial stage began with 

preliminary research, namely conducting a patient safety 

risk survey at BPM and carried out on six BPM. From 

the findings of the preliminaryresearch, the concept 
of patient safety at BPM was based on the concept of 

patient safety at the hospital. This stage was carried out 

by reviewing the literature, so that a draft patient safety 

model was obtained at BPM. The researchers then 

conducted FGDs and in-depth interviews with BPM, IBI 

administrators, patients and the Hospital Accreditation 

Committee (KARS). The results of this activity were 

then analyzed to obtain a draft Safety Target for Patients 

in Independent Practice Midwives. To get confirmation 
of the results, a panel expert was made consisting of the 

IBI Central Management, midwifery lecturers, hospital 

midwives, independent practice midwives and KARS. 

At this stage the experts discussed the accuracy of 

patient safety targets in BPM which were formed based 

on the results of qualitative studies. The population of 

this study was BPM in Bogor Regency, which amounted 

to 580 people. This amount is only 40% of the total 

number of midwives in Bogor Regency. 

Results and Discussion 

Patient Safety Model in Independent Practices of 
Midwifery 

The concept of patient safety, which was launched 

by WHO in 2004, has a vision to provide safe health 

services, anytime and anywhere for all patients.[7] With 

this vision, the concept of patient safety means that it 

can be applied to all health care facilities, including 

the Independent Practices Midwifery. However, 

patient safety regulations in Indonesia are still focused 

on hospital services as stated in Ministry of Health 

Regulation No. 1691 / Menkes / Per / VIII / 2011 con 

Hospital Patient Safety. This condition is different from 

the conditions in Ireland which have made a Minister 

of Health and Child Regulation that regulates patient 

safety in midwives and nurses (Nurses and Midwives 

Bill 2010).[8] Construction of the Patient Safety Model 

at BPM is very necessary in order to develop patient 

safety in independent midwives. Studies conducted in 

the Netherlands showed that out of 1000 patients in 20 

midwives practice, there were 39 incidents related to 

patient safety that occurred in 12midwivespractices.[9] 

Meanwhile in Indonesia data on patient safety incidents 

at BPM have not yet been available due to the absence 

of reporting obligations related to incidents of patient 

safety at BPM. 
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The above facts show that there are risks associated 

with patient safety in independent midwives. Therefore, 

the Patient Safety model at BPM is considered important 

to minimize the risk of patient safety in independent 

midwives. However, efforts to improve patient safety at 

First Level Health Facilities (FKTP) such as Puskesmas, 

Pratama Clinics, Doctors’ Independent Practice Sites and 

Dentist’s Independent Practice Sites have been carried out 

through the accreditation process, as stated in Ministry 

of Health Regulation No. 46/2015. In the accreditation of 

FKTP, most of the assessment points were carried out on 

aspects directly related to patient safety goals. For BPM, 

accreditation is done by Accreditation and Certificate 
of Pomegranate Midwives. However, on the instrument 

of assessment of the Pomegranate Midwife, there are 

still very few elements of patient safety assessed. FKTP 

accreditation is very important because it is one of the 

credentials requirements of BPTP Health FKTP. Based 

on Minister of Health Regulation No. 46/2015 that in 

2019 all FKTPs must undergo accreditation for the 

credibility of BPJS. The main objective ofthis activity 

is to make the National Health Insurance a success by 

increasing the number of FKTP in collaboration with 

BPJS Kesehatan, so that in the end it can increase the 

coverage of BPJS Health participation. 

Accuracy of Patient’s Identification 

The first goal of patient safety is the accuracy of 
patient identification. The results of the qualitative study 
show that all midwives have understood and made efforts 

to correctly identify patients. Appropriate identification 
of patients is very important to avoid mistakes that have 

the potential to cause unsafe conditions. WHO (2007) 

states that misidentification can lead to errors in drug 
administration, errors in health tests / tests, and even 

errors in delivering babies to their families. In 2005, 

the National Patient Safety Agency reported that from 

November 2003 to July 2005, there were 236 incidents 

caused by the absence and inaccurate identification of 
patients. The results of research conducted by Joint 

Commission International in the United States found an 

error in identifying patients reaching 13% of surgical 

cases and 67% misidentification of patients in providing 
blood transfusions. From 67% of blood transfusion 

errors 11 of them died (Meeting of The International 

Patient Safety Goals. 2010). Therefore, several strategies 

have now been applied to reduce the risk of errors in 

identifying patients. The approach taken by WHO 

(2007) in reducing patient misidentification is a system 
approach, namely ensuring that health services have a 

correct patient identification system. 

The system can be in the form of giving emphasis 

to health workers to check the identity of patients 

with health services to be received (laboratory results, 

specimens) before the service is carried out. Next is the 

use of three of the two types of identification to verify 
the patient, namely name, date of birth, and medical 

record and use the standard patient identification format 
(color identification bracelet). Approaches to workers 
are carried out by providing training on procedures 

and verification of patient identity. Another strategy 
suggested by WHO is an approach to patients, namely 

by providing education about the importance of correct 

identification data (WHO Collaborating Center for 
Patient Safety Solutions, 2007). Of the three approaches 

above, the system approach has been carried out by 

the BPM by manual method, namely by recording the 

identification of patients, in addition to using names 
and age also by adding the identity of the husband or 

adjusting to the KIA book. However, when compared 

with the patient identification policy, the identification 
that should be used is the name and date of birth, so that 

in the future it is recommended for changes to the status 

of medical records to use a replacement birth date. In 

addition, BPM also attaches a signboard to each patient’s 

bed and calls the patient’s name each time he wants to 

give medication to avoid misidentification. The use of 
identification bracelets as done in the hospital. But it 
has not been implemented in patients at BPM. Based on 

researchers’ observations, a new identity bracelet is used 

for babies born in BPM and have not been used for the 

mother of the baby. Even though this is the case, BPM 

can take the initiative to start using the patient’s identity 

bracelet in accordance with the standard. Procurement 

of the bracelet is also quite cheap and easy to obtain. 

Moreover, identity writing in the bracelet can still be 

done manually. As an indicator of the application of 

the Patient Safety Model, BPM must be able to show 

complete patient registry data. This means that all 

requested identities must be filled in correctly. To 
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facilitate data verification, BPM can include a copy of 
the patient’s identity (KTP / KK) to be attached to the 

registry book. Correct and correct identification will 
reduce unexpected events. If possible, it will eliminate 

risks and identification consequences and errors so that 
it will improve the quality of service quality and patient 

safety. 

Effective Communication Improvement 

The next goal of patient safety is effective 

communication. Communication between midwives and 

patients is an issue that has been understood by BPM. 

This is one of the good indicators in realizing patient 

safety at BPM. Incorporating aspects of communication 

in the Patient Safety Model at BPM is the right thing. 

The study conducted by Marchon and Junior (2014) 

and Nygren et al. (2013) states that inappropriate 

communication between service providers is the most 

influencing factor for adverse events.[10] Whereas 

according to Liu et al (2013), ineffective communication 

is the most important surviving cultural problem.[11]

Shekelle et al. (2013) stated that one third of the patients’ 

unwanted events were caused by human error and the 

system.[12] The results showed that in the period 1995-

2005 the root causes of medical errors were 66% due 

to ineffective team communication.[12] Therefore, it can 

be said that the risk of experiencing medical errors will 

increase in addition to health workers experiencing high 

stress and workload but also when there is no clear or 

effective communication. 

Good interactions between patients and health 

workers can establishbetter communication allowing 

patients know who to contact when something goes 

wrong. The results above show that in order to be able to 

realize a culture of safety for patients, communication has 

an important role. Communication must be intertwined 

in each phase of interaction between midwives and 

patients and in every interaction between health workers. 

Communication is everything related to the transfer of 

information between midwives and patients and vice 

versa, accurately and on time while paying attention 

to the rewards of each individual. The ineffectiveness 

of communication occurs because of the perception of 

patients who judge that health workers do not have the 

initiative to open effective communication. While from 

a health worker perspective, ineffective communication 

arises because of the busyness of the officers.[11] This 

can be seen from the activities of midwives at BPM 

who take care of all things in the BPM, ranging from 

managing patient administration, giving therapy, 

implementing midwifery actions, giving counseling to 

compounding and delivering drugs. Being responsible 

for everything in the BPMwill have an impact on the 

reduced time midwives have to communicate effectively 

with patients. 

Safety of Prescribed Medicines 

The safety of medicines is the number three target 

for patient safety. In every health service such as BPM, 

the practice of administering medicines is something 

that is definitely done by midwives. Various types of 
medicines are available ranging from mild medicines, 

such as vitamins, to drugs that need special handling 

and prescription, such as antibiotics. The large variety 

of drugs available raises the risk of drug errors due 

to drug labeling errors. Because of the potential risk, 

in the initial construction of the Patient Safety Model 

at BPM, drug safety was one of the goals in patient 

safety at BPM. Based on the results of the FGD it was 

found that midwives were also aware of this so that this 

variable was still included in the concept of the Patient 

Safety Model at BPM. Errors in administering drugs are 

harmful to patients. One of the factors that cause this 

error is labeling and packaging of drugs.[13] The study 

conducted by Berman (2004) estimated that there were 

around 33% of medication errors due to confusing labels 

and drug packaging.[14]Orser (2000) also argues that a 

drug label that was confusing, inaccurate and incomplete 

caused a 22% error in drug administration.[15] The safety 

aspects of this drug need to be addressed by midwives. 

Based on the FGD with BPM, several BPMs 

have made mistakes in giving medicines because of 

incomplete labels on drug packages that have the same 

packaging. Of course if this often happens besides 

being able to endanger the lives of patients, it can also 

endanger the reputation of the midwife. Given the 

importance of labeling drugs, according to Hellier et 

al (2006), midwives must pay attention to important 

aspects of labeling that can be directly a tool for rapid 

drug identification.[13] The first aspect in labeling is 
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the signal word (“Danger”, “Attention”) as a warning 

related to the content contained in the drug. Second, the 

color aspect, which is a marker of the level of danger in 

the drug content. Usually red indicates the highest level 

of danger. Other aspects such as letter size, label form 

(inverted triangle which means containing substances 

that are not stable, and diamond shapes and octagon 

which means markers of danger) and message sentences 

also need to be observed by midwives. Another thing 

that needs to be considered by midwives is the silmilarity 

in the names of drugs (Look Alike Sound Alike (LASA). 

Certainty of Procedures and Actions of Midwifes 

Patient safety target number four is the exact 

location, the right procedure, the right process, the right 

patient and appropriate midwifery actions. The results 

of this study indicate that all midwife informants stated 

that they followed the procedure in all their actions. 

Midwives follow all referral procedures, where all high-

risk patients such as reclamation and PEB will definitely 
be referred to a specialist or hospital. This result is 

different from a study conducted in midwives in Iran, 

which stated that some procedures when assisting birth 

at the first and second times were still not done properly.
[16] For example, at Kala I, midwives lacked emotional 

support to patients. Likewise, whileat Kala II, the 

procedure for examining vital signs and hand washing 

procedures is not fully followed. However, aside from 

the three procedures above, other procedures when 

taking action on Kala I, II, III and postpartum patients 

have been carried out correctly.[16] Even so, in Indonesia 

based on the observations of researchers, BPM has 

the advantage of providing emotional support to its 

patients. This is what causes many patients to choose 

to give birth and take other midwifery actions at BPM 

because midwives are able to approach personally and 

emotionally when handling patients. 

Accuracy in adhering to the established care/

midwifery procedures is very useful for preventing 

errors and maintaining patient safety. For example, 

with midwives providing emotional support to patients 

will be able to reduce medical interventions and 

increase normal births, and reduce pain and anxiety.[17] 

Observation of vital signs such as body temperature, 

pulse. and blood pressure is very useful for preventing 

sepsis, bleeding and increasing blood pressure.[18] In 

Indonesia, procedures related to maternal health services 

are outlined in the Pocket Book of Maternal Health 

Services.[5] But in daily practice at BPM, the guidelines 

used by midwives are the Maternal and Child Health 

Book (MCH Handbook). Meanwhile related to the rules 

that become the legal umbrella for maternal and child 

health services are regulated in the Republic of Indonesia 

Minister of Health Regulation No. 97/2014 concerning 

health services before pregnancy, pregnancy, delivery, 

and postpartum period, implementation of contraception 

services, and sexual health services. Therefore, there is 

no reason for the midwife not to follow the prescribed 

rules and procedures. By following the procedure, 

compliance is related to the right procedure and proper 

midwifery actions can be fulfilled. The indicator of 
this fulfillment is the availability of SOPs from all 
procedures performed. This SOP is also socialized to 

patients through posters. In addition, other indicators 

include the availability of work manuals for actions 

taken, such as manuals for proper hand washing, normal 

delivery assistance and referral. Another indicator is 

zero reporting related to safety incidents in patients. 

Infection Risk Reduction Related to Health 
Services 

 ‘Clean Care is Safer Care’ is one of the main taglines 

of the World Alliance for Patient Safety that tries to 

answer the challenges associated with infection in health 

services. Infection is a major problem that threatens the 

safety of millions of patients worldwide.[19] Therefore, 

the hand-hygiene intervention program was carried out 

throughout the world. A total of 18 studies show that hand-

hygiene intervention in health services is significantly 
able to reduce infection rates. Martin-Madrazo (2009) 

mentions the number of infections can be reduced by as 

much as 50% just by making an effort to wash hands.
[20] The results of a qualitative study conducted at BPM 

showed that most midwives realized that hand washing 

was a way to preventthe risk of infection. Unfortunately, 

these activities are not carried out consistently in each 

patient treated. Midwives only wash when examining 

the patient first and after examining the last patient. The 
argument for this action is because not all patients get an 

internal examination. Most patients visit BPM only to do 
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ANC and KB. This is a less positive behavior and this 

is consistent with studies in India that adherence to hand 

washing before and after examination is only 63% and 

93%.[21] Midwives very often make skin contact with 

patients. The contact is carried out with contaminants 

during patient care such as contact with the patient’s 

body fluids and blood. Therefore, hand hygiene is a very 
important, inexpensive and effective way to prevent 

cross infection.[22] 

Conclusion 

Patient safety in hospital is a system where 

hospitals make patient care safer. The system includes 

risk assessment, identification and management of 
matters relating to patient risk, reporting and analysis of 

incidents, the ability to learn from incidents and their 

follow-up and implementation of solutions to minimize 

the risk. The system is expected to prevent injuries that 

are caused by mistakes due to carrying out an action 

or not taking the necessary actions. There are several 

targets for handling patient safety, among others: 

(1) accuracy of patient identification, (2) improving 
communication effectively, (3) increasing security 

of high-alert medications, (4) ensuring correct place, 

correct procedure, and correct patient surgery (5) reduce 

the risk of infection related tohealth services. Therefore, 

in the future it is necessary to make a policy that regulates 

BPM accreditation in order to improve service quality 

and patient safety of BPM. In addition to the application 

of quality midwifery care, BPM also needs to implement 

patient safety to maintain patient safety. Patients as 

BPM service users have the right to be given quality and 

safe services, given that midwives work on their own so 

that a high standard of service is needed in preventing 

unwanted occurrences in providing midwifery services. 

The complexity in midwifery services provided can lead 

to vulnerability to medical errors that can lead to human 

error or negligence. 
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Abstract

Renal failure a case characterized by the impairment of the kidney to filter waste products from the body. 
The study aims to evaluate the potential effect of Acacia gum in the prevention of induced Acute renal 
failure in the rabbit model. Eighteen healthy male domestic rabbits (Lepus cuniculus) were divided into 
three groups. Group 1: normal rabbits as control, Group 2: animals were injected (70mg/kg. B.W) of 
intramuscular gentamicin daily for 14 days for induction of acute renal failure, Group 3: animals were 
treated with intramuscular injection (70mg/kg B.W) gentamicin daily and offered 15% Acacia gum with 
drinking water for 14 days. At the end of the experiment Serum urea, uric acid, creatinine, blood urea 
nitrogen, calcium, sodium, and malondialdehyde were measured in addition to Urine analysis. The results 
showed that the treatment of Acacia gum improved significantly serum uric acid, creatinine, urea, blood 
urea nitrogen, electrolyte, and proteinuria. Also reduced malonaldehyde, urine Specific gravity, and pH 
levels. Our findings conclude that GA can protect the kidney by enhancing antioxidant efficiency, and may 
be useful in improving acute renal failure.
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Introduction

Acute renal failure (ARF) recently called Acute 

kidney injury (AKI). It characterized as a sudden 

reduction (within hours) in kidney function involving 

both injury (structural damage) and disability (function 

loss). The ARF is a condition that seldom has 

clear, distinct pathophysiology 1,2. Kidney failure is 

categorized as either acute kidney failure that occurs 

quickly and reversible and chronic kidney failure that 

progresses slowly and irreversible condition. Symptoms 

may include swelling of the legs, feeling fatigued, 

vomiting, loss of appetite and confusion. In a medical 

condition, kidneys operate at less than 15% of normal 

in renal failure 3. Acute renal failure clinically observed 

as a severe reversible rise in nitrogen waste products 

– measured by blood urea nitrogen (BUN) and serum 

creatinine levels over hours to weeks 2. Gentamicin is 

an important aminoglycoside antibiotic that commonly 

prescribed for the treatment of life-threatening Gram-

negative bacterial infections, because of their efficiency 
and low cost. But its related adverse effects of oxidative 

stress and kidney damage limit its long-term clinical 

use 4,5. Acacia Gum (AG) also called gum Arabic is the 

dried gummy exudates derived from stems and branches 

Acacia Senegal (Linne‘) or other similar African species 

of Acacia (Fam. Leguminosae) (Phillips 2009). Acacia 

Gum is a natural complex polysaccharide contain 

calcium, magnesium, and potassium. Which a highly 

fermentable dietary fiber with proven prebiotic properties 
6. The AG has been used in the traditional treatment of 

a several diseases including renal insufficiency, improve 
digestive systems, increasing appetite and antidiarrheal. 

Experimental studies of Acacia gum yielded use the 

potential to change the physiological state for hepatic 

and cardiac failure, anemia and diabetes mellitus. It also 

has anti-inflammatory and antioxidant properties 7-10.

Materials and Methods

Experiment Animal: A total of eighteen healthy 

male domestic rabbits (Lepus cuniculus) were brought 

from Basra / Local markets. Animals weigh (1375-

1750) grams and age between (8-12) months. The 
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rabbits were housed under observation for ten days in 

an animal house at the University of Basra College of 

Veterinary Medicine. A healthy rabbit diet was given 

consisting of green leaves, fodder and water ad libitum. 

The procedures for the handling of animals were carried 

out according to ethical norms.

Experimental Design: The animals were divided 

into: three groups (6 rabbit).

Group 1: normal rabbits were served as control. 

Group 2: animals were treated with intra muscular 

injection (70mg/kg. B.W) gentamicin (Florence/Italy) 

daily for 14 days.

group 3: animals were treated with intra muscular 

injection (70mg/kg b.w) gentamicin daily and offered 

15% Acacia gum with drinking water for 14 days. 

Biochemical Analysis:

Blood and Urine Collection Analysis: At fifteens 
day of the experiment, blood samples were collected 

from heart puncture and were poured in a gel tube for 

serum biochemical analysis by using commercial kits 

such as urea, uric acid creatinine, Calcium and Sodium 

(Biolabo/France). Serum malodialdehyde (MDA) was 

determined according to Yiğit,etal (11) . The urine was 

collected directly from the urinary bladder by syringe 

and was poured in a plain tube. Urine analysis was done 

by using urinalysis reagent strips (ACON Laboratories/

San Diego/USA). 

Statistical Analysis

A data was done using a significant level of (P<0.05) 
using the one-way Analysis of Variance (ANOVA). 

Relevant group differences were calculated using 

version 22 of the computerized SPSS (Statistical System 

for Social Sciences) software using the least significant 
differences (LSD). 

Results

The results of the present study showed that a 

significant increase (p< 0.05) in the serum levels of 
uric acid, creatinine, urea and BUN after gentamicin 

injection as compared to normal rats. While there was 

a significant decrease in treatment with Acacia gum and 
gentamicin as compared with the gentamicin group, and 

no significant difference in uric acid between acacia gum 
group and control as shown in (Table -1).

Table 1: Effect of Acacia Gum and gentamicin on serum uric acid, creatinine, urea and blood urea nitrogen 
(BUN)

 Parameter 
Group

Uric acid
mg/dl

Creatinine
mg/dl

Urea
mg/dl

BUN
mg/dl

Control 0.345 

0.72 b

1.15 

0.75 c

32.05

1.29 c

 

 14.88

0.61 c

Gentamicin 1.32 

.0.95 a

5.36 

0.33 a

282 

49.9 a
131.16

23.79 a

Gentamicin

+

Acacia gum 1.108 

0.41 b

4.33 

0.41 b

208 

22.5 b

96.5

10.47 b
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Values (mean ± SD), n = 6/group, letters (difference 
with in groups (P<0.05). 

The results of (Table -2) indicated that the injection 

of gentamicin caused a significant decrease (P<0.05) 
on serum Ca and Na concentration in the gentamicin 

group as compared to the control group. Treatment with 

gentamicin and acacia gum group showed a significant 
increase (p<0.05) in the serum Ca and Na concentration 

as compared to the gentamicin group. However, 

gentamicin injection produced a significant increase (p < 
0.05) in serum MDA levels as compared to control rats. 

Administration of acacia gum treatment significantly (p 
< 0.05) restored the levels of serum MDA compared to 

the gentamicin group.

Table 2: Effect of Acacia Gum and gentamicin on serum Ca, Na and malondialdehyde (MDA)

 Parameter
Group

Ca
mg/dl

Na
 mmol/l

MDA
 nmol/l

Control 11.7 

0.17 a

160.8 

7.2 a

0.258 

0.27 b

Gentamicin 11.05 

0.58 b

139 

6.88 b

2.425 

0.32 a

Gentamicin

+

Acacia gum 11.79 

0.55 a

145 

11.82 b

0.411 

0.66 b

Values (mean ± SD), n = 6/group, letters (difference with in groups (P<0.05).

Depending on the statistical analysis, the result 

revealed that the treatment of rats with Acacia gum 

and gentamicin showed a significant decrease(p<0.05) 
on urine Specific gravity and pH levels as compared 
to the gentamicin group. Also, the result did not show 

any significant differences between the gentamicin plus 
acacia gum group and control group. On the other hand, 

the urine protein concentration results indicate that a 

significant increase (P<0.05) in the gentamicin group 
as compared to control. While a significant decrease 
(P<0.05) in protein concentration was recorded in the 

gentamicin plus acacia gum group as compared to the 

gentamicin group (table-3).

Table 3: Effect of Acacia Gum and gentamicin on urine specific gravity, pH and protein

 Parameter
Group

Specific gravity pH Protein mg/dl

Control 1.025 

0.004 a

7.01 

0.36 a

10.66 

8.32 c

Gentamicin 1.0061 

0.006 b
5.01 

0.66 b

180 

24.4 a

,,Gentamicin

+

Acacia gum 1.030 

0.044 a

7.41 

0.58 a

45.8 

18.5 b
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Values (mean ± SD), n = 6/group, letters (difference 
with in groups (P<0.05). 

Discussion

Renal failure induced by gentamicin has been 

extensively studied in the past and has become one of 

the known models of nephrotoxicity induced by drugs. 

The animal models are often used to understand the 

pathophysiology of ARF and to examine drug therapies. 

In our study gentamicin injection for 14 days causes 

significant increase in the serum levels of kidney 
markers function such as uric acid, creatinine, urea 

and BUN in rabbits, these finding agree with previous 
study 5. Serum uric acid is the final metabolite of purine, 
thus, any change in the rate of glomerular filtration can 
cause serum uric acid to rise. On another side, it has 

been proposed that proximal convoluted tubules damage 

caused by gentamicin decreases the tubular capacity to 

reabsorb HCO3-which is essential to uric acid excretion 

out 11.ic acid can decrease the endothelial capacity to 

produce nitric oxide 12. Uric acid has been reported to 

play a role in the development of the pathophysiology 

of chronic renal disease and probably, in acute renal 

injury 13. Creatinine is essential for clinically testing 

renal function and GFR. Creatinine is secreted by the 

liver and proximal kidney tubules and then transferred 

through the blood to the muscles. Creatinine undergoes 

glomerular filtration and tubular secretion to a lesser 
degree. Such elevated serum creatine levels can be 

associated with drug-induced oxidative alteration of 

mitochondrial or cytosolic creatine kinases, oxidative 

damage-prone enzymes 14. Blood urea nitrogen is 

a metabolic waste product excreted in urine by the 

kidneys. Urea flows from the blood to the glomerular 
filtrate during glomerular filtration, the liquid that is the 
urine precursor. The urea will not correctly get filtered 
into the urine in the case of kidney damage 5. Acacia 

gum ‘s reno-protective effect can be related to its sorbent 

effect, which helps eliminate some of the creatinine and 

urea from the blood without necessarily altering major 

physiological factors like glomerular filtration rate and 
creatinine clearance. Several theories are explaining how 

dietary fibers such as Arabic gum decreases serum urea 
nitrogen. It has been reported that colonic bacteria can 

ferment dietary fibers to provide them with energy for 

growth and excretion of nitrogen 15. Another suggestion 

in animal models of experimental chronic renal failure 

showed that consuming diets containing fermentable 

carbohydrates results in a higher rate of transmission of 

urea nitrogen from the blood to cecal lumen, where it 

is hydrolyzed by bacterial urease before the subsequent 

metabolism and proliferation of microflora, which 
results in a high excretion of fecal nitrogen, together 

with a decrease in urinary nitrogen excretion and plasma 

urea concentration. The kidneys are essential organs 

with important roles to control the hydroelectrolyte 

balance and remove waste products from the blood and 

maintain the acid base balance of the body. The present 

study demonstrates that gentamicin-induced changes 

in plasma electrolyte (Ca2+ and Na+). Gentamicin may 

negatively affect sodium/potassium ATPase and thus, 

decrease the sodium-driven basolateral gradient sodium 

and calcium exchanger. Provided the probable location 

of the Sodium-calcium exchanger in nephron 16. plasma 

electrolyte improved in treated acacia gum group that 

enhanced the Ca2+-sensing receptor with subsequent 

inhibition of the Na+, K+, 2Cl– cotransport in the thick 

ascending limb 17. 

After gentamicin injection, renal oxidative stress as 

illustrated by increased measuring MDA significantly. 
Gentamicin has been shown to stimulate the development 

of free radicals, like relative oxygen species (ROS), 

which induce kidney injury through peroxidation of 

cell membrane lipids, protein denaturation and DNA 

damage. Treatment with acacia gum attenuated the 

gentamicin-induced oxidative damage by reduced MDA 

levels substantially. This may be attributed to the acacia 

gum’s excellent antioxidant properties and scavenging 

ROS via metallothionein synthesis zinc-induced 18,19. the 

previously mentioned study Acacia gum has antioxidant 

and anti-inflammatory properties 20. Such findings 
implied that the effective antioxidant property of acacia 

gum could be used in numerous clinical conditions and 

diseases caused by increased lipid peroxidation and 

injury to the tissue.

The results revealed rises in the blood acidity, as 

shown by reductions in pH levels for rats treated with 

gentamicin. This may be attributed to the hydrogen 

ion retention in the blood due to renal failure. While 
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treatment with Arabic gum restoring pH to its normal 

value this result agree with Nasir,etal 21.The high dose 

of gentamicin causing overproduction of nitric oxide 

(NO) that decreases in number and size pore in the 

glomerulus of endothelial cells. These changes lead to 

decreased filtration and lack of selectivity membranes 
causing proteinuria 22,23. Treatment with acacia gum 

diminished proteinuria and increases the glomerular 

filtration rate. Mechanism of action Acacia Gum either 
GA modifies NO release, acting as a scavenger of NO 
and as a competitive inhibitor of NO synthase 22. We 

conclude that the treatment of Acacia gum improved 

serum uric acid, creatinine, urea, blood urea nitrogen, 

urine electrolyte, and proteinuria. Also reduced lipid 

peroxidation, urine Specific gravity, and pH levels. So, 
the treatment of GA may be of use in the reduction of 

oxidative stress and improvement of acute renal failure 

in rabbits.
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Abstract

Rh incompatibility is a not common pediatric problem, that cause morbidity and mortality in children, and it 
is an important cause of hemolysis, anemia and jaundice in newborn. To study Rhesus hemolytic disease, its 
severity, its complications; to evaluate if ABO incompatibility is protective or not, so to find out the efficacy 
of anti-D globulin ; to evaluate the efficacy of phototherapy and exchange transfusion as a treatment.

This study was done on neonates with jaundice, seventy five patients (1-10 days old) who had Rh 
incompatibility were studied during period from the first of January 2008 to the 30th of June 2008.

History was taken about age, gender and gestational age of the patients, determination of gestational age 
and hepatosplenomegally as a cause of extramedullary hematopoiesis. Investigations done for patients 
were hemoglobin, total serum bilirubin, reticulocyte count, blood group and Rh, and direct coombs test. 
From 75 patients studied, 55 patients (73%) required treatment for jaundice;25 of them (46%) required only 
phototherapy due to mild degree of hemolysis, and 30 of them (54%) required exchange transfusion with 
phototherapy due to severe degree of hemolytic. The remaining 20 patients (27%) required observation 
alone.

Family history of previous hemolysis was positive in 44 patients and it was a risk factor for having 
hemolysis in present pregnancy. Early evaluation of patients for jaundice was useful in early recovery. ABO 
incompatibility in association with Rh incompatibility was not necessarily protective against hemolysis. The 
administration of anti-D globulin to the mother within first 72 hours after delivery was protective against 
sensitization.

Early and proper management of of Rh incompatibility may reduce need for exchange transfusion. ABO 
incompatibility was not necessarily protective against hemolysis. Anti-D globulin administered to mothers 
within 3 days after delivery was protective against sensitization, History of hemolytic in previous siblings is 
considered as a risk factor for present hemolytic in neonates with Rh incompatibility. 

Keywords: RH Incompatibility; newborn; hemolytic disease 

Introduction

Hemolytic disease of newborn due to Rh-

incompatibility is an isoimmune hemolytic disease 

results from transplacental passage of RH(-ve) maternal 

blood containing antibodies active against RH(+ve) red 

blood cells antigenes of the infant and is characterized 

by an increased rate of RBC destruction(1) , When Rh-

positive blood is infused into an Rh-negatives woman 

through error or when small quantities(usually more 

than 1ml) of Rh-positive fetal blood containing D 

antigene inherited from an RH-positive father enter the 

maternal circulation during pregnancy, with spontaneous 

or induced abortion ,or at delivery, antibody formation 

against D antigene may be induced in the unsensitized 

RH-negative recipient mother.(1) 

DOI Number: 10.37506/ijfmt.v15i3.15896
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Hemolytic disease rarely occurs during first 
pregnancy because transfusion of RH-positive fetal 

blood into an RH- negative mother occurs near the time 

of delivery, too late for the mother to become sensitized 

and transmit antibodies to her infant before delivery. (1) 

When the mother and fetus are also incompatible 

with respect to group A or B, the mother is partially 

protected against sensitization by the rapid removal of 

RH- positive cells  from her circulation by her preexisting 

anti- A and anti-B, which are IgM antibodies and not 

cross the placenta. (2) In the fetus, anemia and heart 

failure are associated with hyperdynamic Circulation in 

both arterial and venous vessels. (3) Fetal anemia in RH 

isoimmunization is the reduced life span of erythrocytes 

coated with antibodies, presumably from phagocytosis 

by reticuloendothelial cells. (4) In severe cases of RH 

isoimmunization (erythroblastosis fetalis), hydrops and 

heart failure related to severe anemia in the fetus occur. 

(5) Hydrops is often resulting in fetal or neonatal death 

without appropriate antenatal intervention. (5) 

Laboratory evaluation include blood typing, 

coombs test, complete blood picture with blood film. (5) 

Reduced hemoglobin levels, reticulocytosis and blood 

film characterized by polychromasia and anisocytosis 
are expected with isoimmune hemolysis. (7) 

In Rh-negative women, a history of previous 

transfusion, abortion ,or pregnancy should suggest the 

possibility of sensitization (1). 

Parents blood types should be tested , and maternal 

titer of IgG antibodies to D antigene should be assayed 

at 12-16 ,28-32 ,and 36wk ; the presence of elevated 

antibody titers at beginning of pregnancy, or rapid rise 

in titer, or titer of 1:64 or greater suggests significant 
hemolytic disease(1) . Immediately after birth of any 

infant to Rh negative woman, blood from the umbilical 

cord or from infant should be examined for blood group, 

Rh type, hematocrit and hemoglobin, and reaction of 

the direct coombs test; if the coombs test is positive, 

baseline serum bilirubin should be measured being done 

not only to establish the diagnosis but also to ensure the 

selection of the most compatible blood for exchange 

transfusion. (1) 

Aim of current study : To determine the severity of 

Rh hemolytic disease and its 

subsequent complications.and determine the 

protective effect of ABO incompatibility , so to find out 
the efficacy of anti-D globulin and effect of treatment 
of Rh incompatibility with phototherapy and exchange 

transfusion.

Patients and Methods

About 75 neonates with jaundice and Rh 

incompatibility admitted to Central Child Teaching 

Hospital and Al-Yarmook Teaching Hospital were 

studied during the period from the first of January 2008 
to the 30th of June 2008.Forty six patients were males 

and twenty nine were females and their age range from 

1-10 days.

Clinical information collected include: gestational 

age, gender, parity of the mothers, the presence of 

previous hemolysis or previous abortions, administration 

of anti-D antibody to the mothers, previous blood 

transfusion to the mother, presence of jaundice and its 

time of onset, and presence of pallor. So all the neonates 

were examined thoroughly for the presence of jaundice 

determination of gestational age, hepatosplenomegaly 

and ascitis. the pallor, in addition to investigations were 

done: for neonates = hemoglobin, reticulocyte count, 
blood group and Rh, total serum bilirubin, and direct 

coombs test (the method of direct coombs test in hospitals 

mentioned above is by putting on drop of whole blood 

and wash it 4 times with normal saline then remove 

supernatant and add 2 drops of antihuman globulin 

then test for agglutination by naked eye); for mothers 

= blood group and Rh. With regards to treatment, we 
found that = -20 patients need no specific treatment. -25 
patients need treatment with phototherapy alone (Group 

A).30 patients need treatment with phototherapy and 

exchange transfusion(Group B). 

Results

The frequency of severe Rhesus hemolytic disease 

and the need for exchange transfusion were more in 

those with multiparous mothers, as shown in table (1):
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Table (1): Relationship between hemolysis in neonates and parity of their mothers 

Total 
No. 

Gravida
5≤

Gravida
5<

Study Groups

 % No. 
%   

%%
No.

30 37 11 63 19 

Exchange transfusion and

phototherapyGroup B

25 52 13 48  12  Phototherapy alone
Group A 

 

P value=0.05 (significant).

Results showed in table (2) blood group in mothers and their neonates is shown in table (2) , There were No.= 
58(78%) and No.= 27(36%) for both mothers and neonates patients with type O ,whilst about No.= 4(5%) and No.= 
25(33%) for both mothers and neonates patients with type A. 

Table (2): The distribution of different blood groups in the mothers and babies with Rh incompatibility 

babies with babies with 
Rh incompatibility

mothers with 
Rh incompatibility

Blood groups

No.(%) No.(%)

25 (33)  4(5)A

12 (16)  10(13) B

11(15)  3  (4) AB

27 (36)  58(78)O

History of previous hemolysis was present in 44 babies who need treatment and no one in neonates who not need 

treatment as shown in table(3):

Table (3): The incidence of previous hemolysis in Rh incompatibility neonates

Patients who not 
need treatment

Patients who need
treatment 

History of previous
hemolysis in neonates siblings

 %No.  % No. 

100 20  20  11 Not present

0 0 80  44 Present

20(100)55(100)Total no.

P-value =0.0001 ( very significant).    
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History of previous hemolysis was present in 17 of 

25 neonates treated with phototherapy and in 27 of 30 

neonates treated with exchange transfusion, as shown 

in table (4), so only five neonates(9%) of those who 

need treatment (55 neonates), their mothers had history 

of regular administration of anti-D following every 

pregnancy. 

Table(4): The frequency of previous hemolysis in phototherapy and exchange transfusion groups. 

Exchange transfusion
Group(B) 

Phototherapy alone
Group(A) History of previous

hemolysis in babies siblings 
% No. % No. 

10 3 32  8 Not present

90 27 68  17Present 

3025  Total no.

P-value =0.002( significant). 

Table (5) showed about fifteen neonates(75%) of those did not need treatment (20 patients), their mothers had 
history of regular administration of anti-D following every pregnancy.which means that administration of anti-D was 

protective against hemolysis. 

Table(5): The frequency of anti-D administration among treated and untreated  neonates with Rh 
incompatibility. 

Hemolysis 

Anti D
administration

Absent Present 

% No. % No. 

25 5 91 50 Not given 

75 15 9 5 Given 

 20 neonates need no 

treatment
55 neonates need 

treatment 
Total no. 

P-value = 0.0001 (very significant).    

From data collected, ABO incompatibility presence with Rh incompatibility was not protective ,and the incidence 

of ABO incompatibility in treated and untreated neonates is shown in table(6).
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Table(6): The incidence of ABO incompatibility in patients groups 

Patients who not need
treatment 

 Patients who need
treatment ABO 

incompatibility
% No. % No. 

15 3 25.5 14 Not present 

85 17 74.5 41 Present 

20 55 Total no. 

 P-value = 0.34 ( not significant). 

 Discussion

In this study we found that when the parity increases, 

the severity of hemolysis will be more and the need 

for exchange transfusion will also increases as shown 

that exchange transfusion was needed more in those 

with multiparous mothers, this result was also proved 

by Swinhoe & Gilmore which found that Rh hemolytic 

disease increased with subsequent pregnancies(29) and 

also Joseph & Kramer who found the same results(28) ; 

and this is because fetomaternal transfusion occur with 

each pregnancy and the illness will be more worse with 

successive pregnancies(1) .

We found that the majority of those who required 

exchange transfusion had a history of previous 

hemolysis in their siblings (27 from 30 neonates) (90%) 

and 17 neonates of 25 neonates (68%) who required 

phototherapy had history of previous hemolysis siblings 

and this means that the history of previous hemolysis 

increases the the possibility that subsequent pregnancies 

and babies need active treatment; while no one in the 

untreated group had history of previous hemolysis; and 

this goes with( the fact that consider previous kernicterus 

or severe erythro-blastosis fetalis in a sibling as a further 

factor to decide treatment and not only to base the 

decision for treatment on the degree of anemia and/or 

hyperbilirubinemia(1) .

Fifteen of 20 neonates (75%) who did not require 

treatment, their mothers received dose of anti-D 

immunoglobulin and it was effective in preventing 

hemolysis in the successive pregnancies and that is 

why their neonates did not need treatment. Only 5 of 

55 mothers (9%) whom their babies required treatment, 

received dose of anti-D. This result is similar to what 

was found by Swinhoe & Gilmore (29), and also by 

LAD & Jane(30) ; while Hundric found that prevention 

of Rh immunization by anti-D immunoglobulin does 

not comprise all the Rh negative mothers especially 

inadequate after abortions and multiple pregnancies(34). 

So, we found that the presence of ABO incompatibility 

between neonates and their mothers was not effective in 

protection against hemolysis; this result is similar to that 

found in Vox who found that ABO incompatibility has 

no effect on ameliorating the severity of erythroblastosis 

after Rh- incompatibility has developed (32) , while VOS 

in his study found that Rh immunization in pregnancy 

is significantly less in ABO incompatible matings than 
in ABO compatible matings(31) .The fact that ABO 

incompatibility is protective against Rhesus hemolysis 

by the rapid removal of the fetal red blood cells by the 

mother’s natural IgM anti-A and anti-B antibodies which 

do not cross the placenta(1) .

Clinical features of hemolysis like jaundice and 

pallor were evident in 89% and 40% of the neonates 

respectively, this is because that Rhesus incoop atibility 

is a cause of hemolysis and this evidence of hemolysis 

was more clear in the group who required exchange 

transfusion than those patients treated with phototherapy 

alone.

We found in this study regarding the hematological 

findings that the difference in the hemoglobin and 
reticulocyte count between neonates who required 
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exchange transfusion and those treated with 

phototherapy alone was highly significant (p-value less 
than 0.001), which means that there is lower hemoglobin 

level and higher reticulocyte count in the exchange 

transfusion group than in phototherapy group, also the 

TSB levels were significantly higher in the group who 
required exchange transfusion than those treated with 

phototherapy alone. 

All the above findings indicate that hemolysis 
was more severe in the exchange group than in the 

phototherapy group, and this was approved by Hayde 

& Widness in their study when they found that among 

infants with severe Rh isoimmunization, high total 

serum bilirubin levels and low hemoglobin levels 

indicate continuing severe hemolysis(33), Direct coombs 

test was positive in 27 from 30 neonates(90%) who 

required exchange transfusion due to the presence of 

high titer of maternal anti-bodies against the babies 

Rhesus positive red blood cells and it was positive in 15 

from 25 neonates(60%) treated with phototherapy alone. 

Conclusion

1) Early and proper management of the Rh-

incompatibility may reduce the need for  exchange 

transfusion. So , ABO incompatibility if occur with 

Rh incompatibility is not necessarily protective.also 

Anti-D immunoglobulin was protective against Rhesus 

hemolytic disease. 

2) History of previous hemolysis in previous 

siblings is considered as risk factor for  present hemolysis 

in neonate with Rh-incompatability. 

Ethical Clearance: Hospital and patient approvals 
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Abstract

The crime scene is an important place for crime investigation. It often becomes victim of police officers in 
particular and general public at large as they are not fully aware of the importance of scientific clue materials 
which will have important impact on the whole process of investigation for successful detection of facts 
relating to the offence. Sometimes, it may also so happen that the interested persons knowingly disturb 
the crime scene to mislead the investigators. Considering and the evolution of the scientific aspects of 
forensic science, more attention must be awarded at crime scene to recovering and maintaining the integrity 
of evidence which will be eventually examined by forensic scientists in the laboratory. As every crime 
scene is always unique in nature, accordingly a different approach is required for one crime to another. The 
opportunity to examine the scene is available only once. If the same is not fully exploited the wealth of 
information is lost forever. This article focuses on the crime scene management and role of forensic science 
and the laws relating to expert opinion.

Key words: Expert, Crime Scene, Forensic science, Investigation, Witness

Introduction

The crime scene investigation is the foundation 

for the role of the criminalist to recognize and collect 

these evidence exchanges at the crime scene and, 

through the rigorous examination of physical evidence 

in the laboratory, help make the facts of the case clear 

for an investigator, judge or jury. The examination 

of a crime scene and subsequent collection of vital 

physical evidence needs a specific approach with skills, 
knowledge and aptitude. It may be a critical factor in 

determining the success of a crime investigation, the 

matter in which a crime scene examination is conducted. 

It requires a disciplined approach and systematic 

application of the various observations, recordings and 

collection techniques, with the basic knowledge of 

forensic science. Crime scene examination is often a 

demanding task and in many occasions needs physical 

and mental stamina. Now a day’s forensic science, no 

doubt, has become a powerful and effective aid to crime 

investigations, with courts placing much emphasis on 

the results. Therefore, the manner in which evidence is 

collected, examined, observations made, comparisons 

conducted and finally results are vigorously examined 
by the courts. Forensic management at the crime scene 

is a highly technically managed discipline, covering all 

branches of science and technology. Now a day, timely 

and quality forensic crime scene management is the need 

for quick success in crime investigation. The fast track 

forensics gives the much needed support to judiciary 

to bring about speedy redressal to the victims or to the 

innocents. The police officers, the lawyers, the judges, 
the forensic scientists and the medico-legal personnel 

being important part of our judiciary system, need to get 

an overall bird’s eye view of emerging field of forensic 
science.

Meaning of crime scene

“The crime scene is a place or physical entity, 

where tangible and potential evidence relating to a crime 

is found”. A scene of occurrence is the site where the 

incidence or crime has occurred. It is the meeting place 
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of the persons involved. The parties exchange traces with 

one another and with the scene, leave odds and ends and 

marks of tools, wearing apparels, means of transport, 

hands and feet. Thus, the scene of occurrence provides a 

wealth of information which is useful to:

Ø Establish corpus delicti

Ø Provide link between the criminal, the victim 

and the scene of occurrence

Ø Evaluate the pattern of events

Ø Indicate modus operandi, sequence of events

Ø Help reconstruction

Ø Provide leads

Ø Indicate number of culprits, weapons

Importance of scene of crime 

The scene is of great importance in almost all crimes 

except perhaps in cases of forgery where the utility is 

limited. The examination of the scene needs planning, 

care and diligence. In many cases the success or failure 

of the investigation depends entirely upon the proper 

handling of the scene. The scene of occurrence changes 

rapidly and cannot be preserved forever. Some of the 

evidence gets lost soon after the occurrence; the other 

evidence disappears, gets contaminated or altered with 

further passage of time. Besides, the occurrence may 

have been on a busy public place which cannot be closed 

for a long time. Therefore, the scene needs immediate 

processing. The scene may be indoor or outdoor. It may 

be a room, a cellar or a roof. It may be a road or a road 

side, an open field, a jungle, hill or a mountain, a stream 
or a river. It may be a pond, a lake or a sea-shore. It may 

be a vehicle: a car, a truck, a bus, a train, a boat, a ship or 

an aeroplane. Every scene of occurrence presents unique 

aspects for which the technique of examination has to be 

modified.1

Any crime scene is an important place for crime 

scene managers. In India, the crime scene becomes 

victim of public as they are not aware of the importance 

of scientific clue materials which will have important 
impact on the whole process of investigation for 

successful detection of facts relating to the offence. 

The public disturb the crime scene without knowing the 

consequences. Sometimes it may also so happen that the 

interested persons knowingly disturb the scrime scene 

to mislead the investigators. Sometimes, the police 

also mismanages the forensic evidence or sometimes, 

they may not be fully aware of what to collect, how to 

collect, how to preserve, where to send, what questions 

to be asked etc. Even most of the medico-legal officers 
have poor knowledge on forensic evidence relating to 

NBC agents, DVI process, exhumation, gunshot wound 

etc. The same is the situation even with forensic experts 

in respect of new forensic disciplines like DNA related 

clues, audio-video related exhibits, firearm signature 
bearing clues, computer crimes, etc. Criminals now are 

more worried for forensics and they are now developing 

anti-forensic tools to defeat the forensic activities or to 

mislead the investigators and the court. The sudden spurt 

of counter forensic tools has made the job of forensic 

investigators all the more difficult.

Meaning of Expert

An expert is one who has devoted time and study to 

a special branch of learning and thus is especially skilled 

on these points on which he is asked to state his opinion. 

His evidence on such points is admissible to enable 

the tribunal to arrive at a satisfactory conclusion. An 

expert may be called to answer questions on any matters 

of science, art, medicine, architecture, handwriting, 

valuations or foreign law- indeed, any matter on which 

special skill or learning is necessary in order that a 

reliable opinion may be formed. He need not be a paid 

professional expert who makes a living by giving such 

evidence, but he must have devoted sufficient time and 
study to the subject to render his evidence trustworthy. 

The judge decides on the competency of an expert 

witness; the jury decides on the weight of evidence. The 

value of expert evidence largely on the cogency of the 

reasons on which it is based. In general, it cannot be the 

basis of conviction unless corroborated. The fact that the 

handwriting expert is not acquainted with the characters 

in which the disputed document is written and he cannot 

read or write them will not make him incompetent as an 

expert in handwriting.2

As per section 45 of The Indian Evidence Act, 

1872, “When the court has to form an opinion upon a 
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point of foreign law or of science or art, as to identify of 

handwriting or ‘finger impression’3, the opinions upon 

that point of persons specially skilled in such foreign 

law, science or art, ‘or in questions as to identification 
of handwriting’4, ‘or finger print analysis’ are relevant 
facts, such persons are called experts.”5

The testimony of expert 

The testimony of skilled or scientific witness 
constitutes a very important source of evidence, 

especially in regard to the proof of crimes before courts 

to enable them to come to a satisfactory decision. It will 

continue to play an important role in the future. To be 

more effective witness, an expert should be aware of 

the legal tests for admissibility of scientific evidence, 
the factors courts will evaluate in order to determine 

whether an expert is qualified to testify and jury’s 
perceptions of experts. The opinion of such witnesses is 

entitled too much weight. As such section 45 and 46 of 

the Evidence Act deal with the opinions of experts and 

sections 47 to 51 of the Act relate to the admissibility 

of the opinions of persons in regard to handwriting, 

existence of right or custom, the usage, tenets of men 

and institutions and relationship of persons when such 

opinions are the result of their association, knowledge 

etc. Both under section 45 and section 47, the evidence 

is an opinion, in the former by a scientific companion 
and in the latter on basis of familiarity resulting from 

frequent observations and experience. In either case, the 

court may be acted upon one such means open to the 

court, is to apply its own observation to the admitted or 

proved writings and to compare them with the disputed 

one, and to become a handwriting expert but to verify the 

premises of the expert in case. The comparison depends 

on an analysis of the characteristics in large measure 

in the disputed writing. In this way the opinion after 

deponent, whether expert or other, is subject to scrutiny 

and although relevant to start with becomes probative. 

Where an expert’s opinion is given, the court must see 

for itself and with the assistance of the expert come to 

its own conclusion, whether it can safely be held that 

the two writings are by the same person. This is not to 

say that the court must play the role of an expert, but 

to say that the court may accept the fact proved only 

when it has satisfied itself on its own observation that 

it is safe to accept the opinion whether of the expert or 

other witness.6 An expert may give his opinion on the 

point on which he is called upon to give his evidence. 

But he cannot go on to assert his mere opinion or belief, 

as if it were a fact within his knowledge. In this respect 

as expert witness is in a different position from a direct 

witness of fact. The value of the ordinary or non-

expert oral evidence mainly rests on the credibility of 

the witness- his inclination and capacity, for telling the 

truth; the value of the expert evidence rests on the skill 

of the witness- the extent or his competency for forming 

a reliable opinion. Law is well-settled that use which the 

defense can make of the medical evidence is to prove that 

the injuries could not have been caused in the manner 

alleged and thereby discredit the eye-witnesses. Direct 

evidence, if satisfactory and reliable, cannot be rejected 

on hypothetical medical evidence. If there is conflict in 
the opinions of two medical witnesses, the opinion of 

that medical witness which supports the direct evidence 

is ordinarily to be accepted.7

From a perusal of the relevant provisions (Section 

47) of the Indian Evidence, it appears that opinion 

evidence has been made admissible in two cases. The first 
case when opinion evidence has been made admissible 

is when the opinion is of an expert witness. The reason 

why the opinion of that person has been permitted to 

be good evidence is existence of the qualification of the 
witness as an expert. The other case of admissibility of 

opinion evidence is where the evidence is of a person 

who was qualified by the existence of acquaintance or 
knowledge of the handwriting or the signature of the 

person in question. The condition of the admissibility 

of such opinion of non-expert is the existence of 

acquaintance or knowledge of the handwriting of the 

person concerned. Therefore, before a party relying on 

the particular evidence is permitted to do so, it is or him 

to establish that the evidence is admissible. The first 
thing required by section 47 to be established is, that the 

opinion of the witness is admissible on the basis of the 

qualification required by the section. The second thing 
that is required to be established is that in the opinion 

of such person, the controversial handwriting was of a 

particular person.8 
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Therefore, the forensic expert is always helpful to 

the court of law for the administration of justice because 

he gives a more reliable indication of the forces at play 

than merely the statement of witnesses which may vary 

from time to time. As saying goes “man can lie but the 

fact does not”. So, the importance of forensic scientist in 

the administration of justice need not be over-stressed.

Role of Investigator

In most of the criminal investigations, the 

investigating officer collects the majority of the physical 
evidence at the crime scene, which has a significant 
impact on the proceeding of the case. Failure to recognize 

or collect potentially valuable evidence, particularly 

from the suspect in the initial stage, the case outcome 

is likely to be affected adversely. Investigating officer 
often may not have full understanding of the practical 

needs and constraints involved in scientific analysis 
of evidence, which is likely to affect negatively their 

ability to identify vital evidence. Investigation officer 
are very often battled to solve mystery of most of the 

heinous crimes due to improper scientific knowledge. 
Thus, forensic expert with improved mutual exchange 

of information has responsibility to conduct crime scene 

investigation with investigating officer. Examination 
of crime scene by a trained forensic expert with legal 

backing as well defined role is the need of hour in the 
contemporary society. This avoids miscarriage of justice 

and provide speedy justice to the society. 

For an effective evaluation of a crime scene, it is 

very important for the investigating, officer to obtain the 
best possible assessment of the circumstances related to 

the crime and also to get a brief from persons who are 

already present at the crime scene. Form a forensic view 

point, a crime scene investigator should be appointed 

who will remain the focal point of contact between 

all concerns that will subsequently, be involved in the 

forensic investigation. Evaluation of the crime scene 

needs patience and creative mentality. It is a long term 

process which includes the various steps like: Protection, 

Photography, sketching and documentation of the crime 

scene, searching, collection, preservation and packaging 

of physical evidence etc.9

Kinds of Forensic Expert

Forensic expert- A forensic expert helps in 

establishing whether the alleged crime scene is genuine 

or fake in nature.

Medico-Legal Expert-A medical officer performs 
the postmortem and other medico-legal requirements 

such as injuries on the body, cause of death, collection 

of blood for DNA, etc.

Ballistics Expert – A ballistic expert may trace a 

bullet or cartridge to a particular weapon from which 

it was discharged. Forensic ballistics may also furnish 

opinion about the distance from which a shot was fired 
and the time when the weapon was last used.

Explosive Expert- An explosive expert may 

performs the identification of type, mechanism, handling, 
diffusion of live bomb.

Fingerprint Expert- Expert opinion on fingerprints 
has the same value as the opinion of any other expert. 

The court will not take opinion of fingerprint expert as 
conclusive proof but must examine his evidence in the 

light of surrounding circumstances in order to satisfy 

itself about the guilt of the accused in a criminal case.

Photography expert- As it is well said, “One picture 

speaks thousand words”. The photography expert makes 

complete and accurate record of the crime scene, exact 

location of various objects, points of entry and exit, 

close-up photography of wounds and injuries etc.

Conclusion

Now the crime base is shifting from urban to rural 

and tribal areas in India, it is now time to strengthen 

rural and tribal forensic base. Poor village folk is now 

a prey to crimes like counterfeit currency, poor quality 

seeds/fertilizers, adulterated food/water/medicines, 

fake bank/postal transactions, fake insurance policies/

pension accounts, terrorism, abduction, flesh trade, 
human trafficking, smuggling of narcotics etc. Soon the 
rural India will become breeding ground for all sorts of 

criminal activities as the rural people are unaware of the 

forensic applications to combat hi-tech crimes. Many 

millennium missions for development of rural India 
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like missions on food, shelter, health, education, water, 

transport etc. are in operation, for which sufficient funds 
are made available by state Govt., Central Govt., and 

even by International agencies. But the development 

process will keep pace with time only if forensic audit 

management system is introduced. It is high time that 

tribal/rural forensic schemes have to be implemented 

before the crimes take deep root in the rural/tribal areas 

which are supposed to be fertile for anti-social elements at 

present. Time is now ripe for law enforcement managers 

to insist with state and central Govt. to fully support the 

rural and tribal forensic needs. Forensic activism among 

rural/ tribal population will definitely act as a deterrent 
factor for further commission of crime. 
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Abstract 

Background: Laryngoscopy and endotracheal intubation alters cardiovascular physiology causing 
hypertension and tachycardia. Dexmedetomidine, an alpha 2 adrenergic receptor produces analgesia 
by direct activation of descending inhibitory pain pathway and inhibiting the release of substance P. 
Clonidine a centrally acting alpha 2 adrenergic agonist decreases central sympathetic nervous system in all 
hyperadrenergic situations.  Hence we compare haemodynamic effects between dexmedetomidine 0.5 mcg/
kg and clonidine 1mcg/kg during after laryngoscopy and tracheal intubation for patients undergoing general 
anaesthesia. 

Method: Patients were allocated randomly into 2 groups of 30 each. Group D received dexmedetomidine 
0.5mcg/kg diluted in 10ml NS and group C- clonidine 1 mcg/kg diluted in 10ml NS intravenously and 
hemodynamic parameters were observed. Dexmedetomidine/ Clonidine according to groups is given 
intravenously with premedication. After 5 minutes patients were induced with 2.5% thiopentone 5-7 mg/kg 
and succinyl choline 2mg/kg and intubated with appropriate sized cuffed ETT. Anaesthesia was maintained 
with O2, N2O, isoflurane and vecuronium bromide 0.08mg/kg. 

Results: Haemodynamic changes after laryngoscopy and intubation were recorded at baseline, premedication, 
induction, intubation, 1, 3, 5,10 and 15 minutes. The initial fall in HR is more in Group C compared to Group 
D but the difference was insignificant, but since intubation till 10min post intubation HR was significantly 
(p<0.05) supressed more in Group D. Similarly fall in SBP and DBP is significantly (p<0.05) more in Group 
D compared to Group C. 

Conclusion: Dexmedetomedine 0.5 mcg/kg intravenously 15 minutes prior to laryngoscopy and intubation 
attenuates the sympathetic response better as compared to clonidine without major side effects. 

Keywords- Dexmedetomidine, Clonidine, haemodynamic response, laryngoscopy, intubation, general 
anaesthesia 
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Introduction

General anaesthesia is a reversible condition which 

is drug induced and composed of four behavioural 

and physiologic states.1 The critical phase of general 

anaesthesia is the induction phase.2 Anaesthesia induction 

is commonly initiated by intravenous administration of 

hypnotics for abruptly bringing conscious patients into 

unresponsiveness to strong adrenergic stimuli including 

DOI Number: 10.37506/ijfmt.v15i3.15898
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endotracheal intubation and surgical procedures.3

Laryngoscopy and endotracheal intubation are 

undesired stimuli that provoke a transient but marked 

sympathetic response, resulting as tachycardia and 

hypertension. These responses are transitory, variable 

and are much more pronounced in hypertensive than in 

normotensive individuals.3

Manipulation of the airway, particularly 

laryngoscopy and endotracheal intubation changes the 

cardiovascular physiology both via reflex responses and 
the physical presence of an endotracheal tube.4

α-2 adrenoceptor agonists diminish the 
sympathoadrenal response by preventing noradrenaline 

release and thereby curbing the overall haemodynamic 

variability. They have sedative and analgesic properties 

and also decreases the need for anaesthetics and therefore 

can be used as an adjunct to general anaesthesia.

Dexmedetomidine is a unique anesthetic agent 

which activates the α-2 adrenergic receptor resulting in 
decrease in noradrenergic neurotransmitter release and 

suppression of adrenergic pathways and decreases the 

plasma catecholamine levels and catecholamine release 

which results in attenuation of haemodynamic response.5 

Clonidine, is also a centrally acting α-2 adrenergic 
agonist and it suppresses central sympathetic nervous 

system in all hyperadrenergic situations. 

Hence we compared dexmedetomidine and 

clonidine for attenuation of haemodynamic response to 

laryngoscopy and intubation. 

Aims and Objectives

Aim

· The study is designed to compare haemodynamic 

effects between dexmedetomidine 0.5 μg kg-1 and 

clonidine 1 μg kg-1 during and after laryngoscopy and 

tracheal intubation for patients undergoing general 

anaesthesia. 

Objectives

1. To compare haemodynamic changes after 

laryngoscopy and intubation.

2. To compare side effects and safety of 

dexmedetomidine and clonidine.

Materials and Methods

After obtaining permission from ethical committee 

the study was conducted at Dhiraj general hospital, 

S.B.K.S M.I & R.C in department of anesthesiology. The 

study was conducted for 60 patients of American society 

of anaesthesiologist’s (ASA) grade I & II posted for 

surgery under general anaesthesia after taking informed 

written consent from July 2019 to June-2020.

They were allocated into two equal groups according 

to the study drugs. All the basal parameters were noted. 

The study was observational in nature.

Total 60 participants were allocated in following 

two equal groups: 

Group D (Dexmedetomidine) :(n=30) received 
0.5mcg/kg body weight of dexmedetomidine 

intravenously. 

Group C (Clonidine) :(n=30) received 1mcg/kg 
body weight of clonidine intravenously. 

Inclusion Criteria 

· Adult patients aged between 18-60 years posted 

for elective surgeries under general anaesthesia. 

· Patients belonging to ASA class I and II. 

· No known history of allergy and hypersensitivity 

to study drug. 

· Patient willing to sign informed consent. 

Exclusion criteria 

· Age < 18 years and > 60 years. 

· Patients belonging to ASA class III and above. 

· Patients with hypertension, cardiac, renal, 

hepatic and cerebral diseases. 

· Patients with difficult airway and obese patients. 

· Patients with endocrinal diseases like 

hyperthyroidism, hypothyroidism and diabetes mellitus. 
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· Patients coming for emergency surgeries. 

· Pregnant females. 

· Known allergy to the study drugs. 

· Patient on beta blockers. 

Pre-operative Examination 

Preoperative assessment was done for each patient 

and necessary laboratory investigations was carried out. 

The patient was kept fasting for 8 hours before surgery 

and informed and written consent was taken. 

On arrival in operation theatre after taking 

intravenous line, crystalloid was started at 4ml kg-1 hr-

1. Baseline parameters - heart rate(HR), mean arterial 

pressure(MAP), systolic blood pressure(SBP), diastolic 

blood pressure(DBP), electrocardiogram(ECG) 

and pulse oximetry(SpO2) were recorded. Then 

premedication was given with injection glycopyrrolate 

0.2 mg, injection ondansetron 4mg intravenously, 

injection ranitidine 50 mg intravenously. All patients 

were pre-oxygenated via face mask. Group D patients 

were given intravenous dexmedetomidine 0.5 μg kg-1 
body weight diluted in 10 ml normal saline using syringe 

infusion pump. Group C patients were given intravenous 

clonidine 1 μg kg-1 body weight diluted in 10 ml normal 

saline using syringe infusion pump. 

After 5min of giving study drug patient was 

induced with injection 2.5% thiopentone 5-7 mg/kg and 

injection Succinylcholine 2 mg/kg intravenously. When 

the fasciculations disappeared, patients were intubated 

with appropriate sized cuffed endotracheal tubes within 

15 seconds.. Anaesthesia was maintained with oxygen 

and nitrous oxide (50%-50%), 1 MAC isoflurane and 
injection vecuronium bromide 0.08 mg kg-1 as loading 

dose and 0.01 mg kg-1 maintenance dose as and when 

required intravenously. After completion of the surgery, 

neuromuscular blockade was reversed with injection 

neostigmine 0.05 mg kg-1 and injection glycopyrrolate 

0.008 mg kg-1 intravenously. 

Hypotension was treated primarily by increasing 

the i.v. infusion rate and then with 10 mg bolus dose of 

ephedrine iv and bradycardia with 0.6 mg of atropine iv. 

After extubation, patients were observed for 

complications like nausea, vomiting, sedation, 

respiratory depression, bradycardia and hypotension.

Statistical Analysis

Data was collected and numerical variables were 

presented as mean & standard deviation (SD) while 

categorical variables were presented as frequency and 

percent. For numerical variables; unpaired student t-test 

was used whenever appropriate, for between group’s 

comparisons, while for categorical variables; chi-square 

test was used. A difference with significant level<0.05 
was considered statistically significant. 

Observation and Result 

No statistically significant difference observed 
in respect to age, gender and American society of 

anaesthesiologists (ASA) grading between the two 

groups. (p>0.05)

The preinduction values of mean heart(HR) rate 

were comparable between two groups with no significant 
difference. But during laryngoscopy rise in mean HR 

was significantly high in group C in the first 3 mins after 
intubation compared to Group D (p<0.05) as shown in 

Fig-1
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Fig-1 MEAN HEART RATE

The difference in the mean systolic blood pressure(SBP) in between the groups were statistically not signifi cant 
during basal readings. After instillation of the study drug there was drop in the blood pressure in both the groups 

as shown in Fig 2 but during intubation rise seen in SBP in Group C was more as compared to Group D and the 

difference was signifi cant (p<0.001).

 

Fig-2 MEAN SYSTOLIC BLOOD PRESSURE

The difference in mean diastolic blood pressure(DBP) between the groups were statistically not signifi cant 
during basal and after infusion of study drug. But during intubation as shown in Fig 3 the DBP in Group D remains 

signifi cantly(p<0.05)low as compared to Group C and remains on the lower side till 05 min.



3872    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

 

Fig-3 MEAN DIASTOLIC BLOOD PRESSURE

The difference in mean arterial pressure (MAP) between the two groups was statistically not signifi cant during 
basal and after infusion of study drug. After that, from induction to intubation increase was noted in MAP in both the 

groups but the rise was signifi cantly high in Group C(p<0.05) than Group D. However, The MAP continued to be at 
lower levels compared to the basal value even after 10 minutes of intubation in Group D (Fig-4)

Fig-4 MEAN ARTERIAL PRESSURE

The difference in the mean SpO2 between the groups were statistically not signifi cant from basal to even after 
15 minutes of intubation. (p>0.05) 
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Discussion

The hemodynamic responses to laryngoscopy and 

intubation, comprising of elevation in heart rate and 

rise in systolic and diastolic blood pressure, are well 

known. The potential for life threatening complications 

associated with these responses is also well documented. 

The drugs for controlling these hemodynamic 

responses aim to stabilize heart rate and blood pressure 

during laryngoscopy and intubation in order to prevent 

any rise in myocardial work load and oxygen demand as 

well as to preserve the perfusion of vital organs. At the 

same time, safety of such drugs is also a prime concern. 

It is desirable to use a drug with least numerous, rapidly 

recognizable and easily treatable adverse effects. 

The hemodynamic responses to laryngoscopy and 

tracheal intubation from reflex sympathetic discharge 
result from epipharyngeal stimulation. It is logical to 

select an agent which would prevent or minimize the 

laryngopharyngeal stimulation by the intubation process 

or an agent which would block the sympathetic activity 

associated with it. 

Recently α-2 agonists like dexmedetomidine and 
clonidine have been tried for suppressing the response 

to intubation. There are two mechanisms by which 

dexmedetomidine produces analgesia which involves 

activation of presynaptic α-2 receptors in the spinal cord. 
One is by direct activation of the descending inhibitory 

pain pathway, the other is by inhibiting the release 

of substance P. They are without the side effects like 

respiratory depression or increased incidence of PONV. 

The present study was undertaken to study the 

efficacy of dexmedetomidine and clonidine in blunting 
the haemodynamic response to laryngoscopy and 

intubation. 

Our study was in correlation with the study 

conducted by Sarkar A et al6, Mondal S et al7 and 

K Selvaraju et al8 which showed that SBP was more 

increased in patients of clonidine group as compared to 

dexmedetomidine group.

There was a contrast study in which CM Suryavanshi 
et al9 had found that dexmedetomidine and clonidine 

were equally efficacious in attenuating haemodynamic 

response to laryngoscopy and intubation.

Our findings also correlate with the studies 
conducted by Sarkar A et al6, Sharma A et al10, 

Suhasinirajashekar et al11 and Ahmed ALM et al12 

that dexmedetomidine is better in attenuating blood 

pressure response to laryngoscopy.

There were no incidence of hypotension, 

bradycardia, nausea, vomiting and bronchospasm in our 

study. 

Conclusion 

From the basis of our study, it was concluded that 

IV infusion dose of dexmedetomidine 0.5 mcg/kg could 

attenuate the sympathetic response to laryngoscopy and 

intubation better in comparison to IV infusion dose of 

clonidine 1 mcg/kg, administered prior to laryngoscopy 

and intubation without any major side effects of the 

drug in otherwise healthy patients undergoing elective 

surgeries under general anaesthesia. 
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Abstract

Social support is important in improving the health of the elderly. The spread of Covid-19 can reduce the 
physical and mental condition of the elderly. The purpose of this study was to analyze the social support of 
family and fellow elderly in the elderly as an effort to improve their psychological well-being during the 
Covid-19 period.

This research was a survey research, based on its character, it is an analytical description with a cross 
sectional design. The population is all elderly in Surabaya and Madura areas.The sample was 305 partly 
elderly from 3 cities of Surabaya, Pamekasan, and Sumenep chosen through random sampling technique. The 
independent variable wassocial support, which is the social support from family and friends, while the 
dependent variable wasthe level of psychological well-being of the elderly. The research instrument in 
determining thesocial support from family, the social support from peer and the level of psychological well-
being was questionnaire. Meanwhile, the data analysis was conducted by using logistic regression.

The results of peer support obtained p = 0.127; Family support obtained p = 0.000;Rsquare was 0.080, 
indicating that the family social support affected the psychological well-being of the elderly. It is expectedthat 
the elderly can improve their health during the Covid-19 pandemic by carrying out positive activities both 
at home and in the community. Family support and health services for the elderly are needed in improving 
the psychological well-being of the elderly. Psychological well-being must always be improved so that the 
health of the elderly can be achieved and the elderly can pass through the pandemic well. This requires 
government participation and policies to make it happen.

Keywords: Elderly, Psychological well-being, Covid-19, Social Support
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Introduction

The elderly isan age group that is susceptible 

to changes due to the aging process. These changes 

create problems that can affect the life quality of the 

elderly. One of the problems that are often encountered 

bythe elderly apart from the physiological problems 

is problems related to mental or psychological 

health. Some of the changes in life that must be faced 

by elderly people in particular are a potential source 

of pressure in life due tothe stigma of being old which 

is matters related to weakness, helplessness, and the 

emergence of various diseases .1 Covid-19 is an acute 

infectious disease that infects the respiratory system 

and kills humans throughout the world and becomes a 

global pandemic in 2020. This disease is caused by a 

new type of coronavirus called SARS-CoV-2. The high 

number of mortality cases compared to recovered cases 

due to covid-19 infection makes Indonesia as one of the 

countries with the highest fatality rate due to covid-19 in 

the world, reaching 9.11%.

DOI Number: 10.37506/ijfmt.v15i3.15899
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In the current pandemic era, the elderly group is the 

group most at risk of experiencing severity/morbidity 

and mortality due to Covid-19 disease. The mortality 

data due to Covid-19 in several other countries shows an 

increase with increasing age, such as in China in which the 

number of mortalityin the population aged 60-69 years 

was3.6%, aged70-79 years old was8% and agedover 

80 years old was 14.8%. This is because the elderly 

(geriatric) patients generally have various comorbidities, 

such as cardiovascular disease, diabetes, chronic 

respiratory disease, hypertension and others. This is in 

line with Indonesia, where the mortality rate increases 

with increasing age, in whichthe population aged 45-

54 years was8%, 55-64 years old was 14% and 65 

years and over was 22%. For this reason, prevention of 

transmission through promotional and preventive efforts 

to elderly groups is very important, whether it isat the 

family, community and health facility levels.2

According to 2019 elderly statistics, the percentage 

of the elderly population has continued to increase in the 

last few decades. In 2019, the percentage of the elderly 

reached 9.6 percent (25.66 million people) of which the 

female elderly was (10.10 percent) 1% more compared to 

the male elderly (9.10 percent). If you look at the health 

conditions of the elderly which can affect the severity 

of being infected with COVID-19, elderly statistical 

data states that one in four elderly people in Indonesia 

is sick. The morbidity rate for the elderly population is 

26.20 percent, which means that there are 26 to 27 sick 

elderly out of 100 elderly.3

Data from the 2016-2018 East Java Health Office 
in the work area of   Public Health Centerin Surabaya, 

East Java, it was known that at least 60 - 50% of the 

elderly can receive health services. The condition of 

the Covid-19 pandemic causes all elderly activities 

cannot be carried out maximally and is limited because 

the elderly are a vulnerable group in this Covid 

transmission. Based on the preliminarystudies, the 

elderly activities at the Integrated Healthcare Center 

are not implemented during pandemic in Surabaya and 

Madura,almost80% of the elderly activity is to stay 

at home, and 45% of elderly withdrew because of the 

condition of this pandemic. The condition of the elderly 

has an impact on the mental health of the elderly. One 

of the causes of mental health in the elderly is the lack 

of family assistance in going through daily life during 

pandemic. Several studies have shown that psychological 

or mental health is the most important factor affecting 

the quality of life of the elderly. Themainkeyto achieve 

psychological well-being is mental health. Elderly 

who have the ability to accepttheir own psychological 

condition and enjoy life at theold age have a better 

quality of life than the elderly people who do not have 

this ability. Mental health problems can have a big 

impact on the elderly, including reducing the ability of 

the elderly to carry out their daily activities, reducing 

their independence and quality of life. Being healthy 

and staying active during Pandemic means that we must 

improve the health status of the elderly so that they 

have the opportunity to be able to participate in social 

life, share experiences and thoughts aimed at improving 

the quality of life of the elderly. So the aspects that can be 

developed are preventive efforts so that the aging process 

(degenerative) can be lived in a healthy state. On the 

other hand, old people who experience health problems 

need to be medicated(rehabilitative) in order to be able 

to carry out their daily life independently. Therefore, 

promotional and preventive efforts in improving the 

health of the elderly need to be done. So that the elderly 

can be active in undergoing this pandemic.4

Method

The purpose of this study was to analyze the social 

support (family and peers) in an effort to improve the 

mental health of the elderly during Covid-19 Pandemic 

in Surabaya area. Thisresearch was a survey research, in 

which based on its nature, it wasan analytic description 

with a cross sectional design. The independent variable 

was social support consisting of (support fromfamily 

and peers), while the dependent variable was the level 

of mental health of the elderly. The population wasall 

elderly in Surabaya and Madura areas. The sample 

wastheelderly in the 3 regions of Surabaya, Pamekasan 

and Sumenep obtaining 305 Elderly chosen through 

randomsampling technique. The research instrument 

for social support and the level of mental health was 

by using a questionnaire. This research was conducted 

throughinterview by using a structured questionnaire. The 

variables of family and peer support were assessed 
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using an instrument consisting of 10 questions from 

each support and categorized into two, those are high 

familysupportand low family support. Meanwhile the 

psychological well-being variable was rated using 

wellbeing psychological modification from Ryff 
(1989) consisting of 36 questions, covering the 

purpose of life, self-acceptance, positive relations 

with others,autonomy,environmental social, and 

personalgrowth. The answer to the instrument used 

a Likert scale, then scoring wasdone and summed up. 

After that, it wastransformed into a scale of 0 – 100 

and categorized into three of good, sufficient and less 
well-being. Furthermore, to determine the effect of each 

variable was by using logistic regression.

Result

Tabel 1 Respondents’ Characteristics

Age (Years)    

 60-65 225 73.7

 66-71 47 15.4

 72-77 22 7.21

 78-83 11 3.6

Profession    

 Work 202 66.2

 Didnot work 103 33.8

History of disease    

 
History of hypertension, 
diabetes mellitus, heart 

disease, and osteoarthritis
176 57.7

 
Did not have a history of 

disease
128 42

Based on the table above, it is known that most of the respondents aged 60-65 years, 66.2%, still hada job, and 

57.7% hada history of illness

Tabel 2 The social support for the elderly during Pandemic

Support among the elderly    

 High 144 47.2

 Low 161 52.8

Family support    

 High 264 86.6

 Low 41 13.4

  305 100

Based on the table above, it is known that 52.8% of the support among the elderly was categorized as low 

support, while family support for the elderly during the pandemic wasin the high category by 86.6%.
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Table 3 The Effect of Social Support on the Psychological Well-Being of the Elderly

 
Psychological well-being of the elderly   

 Good n Enough N Less   

Peer support          

 High 12 8.3 76 52.8 56 38.9 144  

 Low 28 29.8 60 31 63 39 161  

Family support          

 High 183 69.3 81 30.7 - - 264  

 Low 2 4.9 26 63.4 13 31.7 41  

Logistic regression: peer support obtained p = 0.127; Family support obtained p = 0.000; R square 0.080

The influence of family support with a value of p = 0.00, so it is stated that there is an effect of family support 
on the psychological well-being of the elderly during a pandemic. 

Discussion

The characteristics of Respondents which is the old 

age factor becomes a marker. Living longer does not 

mean living in good health. Previous research has found 

that increasing age is also accompanied by an increased 

tendency to get sick and have physical limitations 

(disability) due to a drastic decrease in physical 

abilities.5-6Increasing age also tends to be followed 

by the emergence of various chronic diseases such as 

diabetes, hypertension and heart disease. New York 

University (NYU) researchers in their research found 

that age and chronic diseases, especially cardiovascular 

disease, diabetes and obesity are factors that can make 

the infection rate of COVID-19 patients stronger. In 

addition, the elderly isalso stated to be a population group 

which is vulnerable to various emergency conditions, 

especially in disaster conditions, including disasters 

due to disease outbreaks. There are various reasons 

why the elderly are considered as a vulnerable group to 

disasters. Some experts agree that age is the dominant 

factor that causes the elderly to be vulnerable (Buckle, 

1998-99; Fernandez et al, 2002; Smith et al, 2009).7-

9 However, there are several other important variables 

that must also be seen as factors that cause the elderly 

to become vulnerable, such as physical condition, health 

status and economic status.7 The impact of a pandemic 

with an isolation for the elderly becomes a serious 

matter. In addition, the elderly are also at high risk of 

cardiovascular, autoimmune, neuro-cognitive diseases 

and mental health that some researchers statedsocial 

isolation has an impact on depression and anxiety.10

Therefore, in a COVID-19 pandemic situation, 

it is not surprising that there are many suggestions to 

keep the elderly safe to avoid the dangers of COVID-19 

through maintaining distance and not visiting the 

elderly after traveling from areas that have been 

infected by COVID-19. In fact, recently the suggestion 

of not returning home is often associated as a form of 

affection for the elderly (parents) so that they do not 

become carriers of a virus that can infect the elderly in 

their hometown.11  
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Support from family and friends of the same age 

(elderly people) during the Covid 19 pandemic is an 

important aspect of the life of the elderly in carrying 

out this condition. Elderly experience anxiety and fear 

infacing a pandemic. Fear and anxiety also have an 

impact on physical health, including weakness and loss 

of appetite. Based on the research of Sun et al 2020, 

it is statedthat everyone has a coping mechanism in 

dealing with stress in undergoing a pandemic, for that 

it needs support from all parties. Based on the results 

of the study, it is known that some elderly people have 

high family support. High family support is in the 

form of providing an explanation about the spread of 

the corona virus, and taking precautions so as not to 

contract this virus. Prevention that can be applied by 

the elderly is to carry out activities according to health 

protocols, which arewashing hands, wearingmasks and 

maintaining distance. In addition to the above, family 

support for the elderly is in the form ofgiving them time 

to discuss in facing this pandemic. Based on a research 

project, the elderly tend to have high anxiety, so family 

assistance is still needed.12 The elderly as a vulnerable 

group, of course, really need support from family and 

society so that the health and quality of life of the elderly 

during the Covid-19 pandemic can be maintained as 

optimally as possible.2

Peer support, during a pandemic, limited the elderly 

to do group activities. Group activity in the elderly is 

not recommended. The condition of the elderly who are 

prone to contracting the disease requires reducing the 

crowd.13 Government policy with the covid pandemic 

has also been implemented by closing Integrated 

Healthcare Center (Posyandu)activities for the 

elderly. All are government efforts to keep the elderly 

in safe conditions and not at risk of transmission. Based 

on the results of the study, it is known that peer support 

is very lacking in the elderly during the pandemic. This 

happens because the interaction of the elderly with other 

elderly people in the environment is also limited. Some 

support with peers in the elderly, among others, 

by communicating via telephone. Elderly limited 

relationship was not only due to the elderly themselves, 

but also due to the lack of resources. Based on the results 

of the psychologicalexperienceof nurses taking caring 

for COVID-19 patients, it was found that negative 

emotions appeared in the early stages consisting of 

fatigue, discomfort, and helplessness caused by high 

work intensity, fear and anxiety, and concern for patients 

and family members. Second, self-coping styles include 

psychological and life adjustments, altruistic actions, 

team support, and rational cognition. Third, there is 

pressure on the patient, which includes increasing love 

and gratitude, developing professional responsibility, 

and self-reflection. So it can be said that positive 
emotions coincide with negative emotions. 10

The psychological well-being of the elderly during 

a pandemic. The psychological well-being of the elderly 

shows mostly in the moderate and good categories. This 

can be fulfilled because during the pandemic, the family 
still provides support during the pandemicperiod.

Socialrelations are part of the psychological well-

being of the elderly.14 Elderly who can have a positive 

relationshipwith family can improve their psychological 

well-being in addition to self-acceptance. The elderly 

who have positive self-acceptance can manage the 

stress that is part of what happens in life to get more 

psychological well-being. Psychological well-being must 

be supported by mental health, which is not only without 

mental illness. Positive mental health involves feelings 

of psychological well-being that go hand in hand with 

personal health.15 There are many things that can be 

done by the elderly with limited interactions outside the 

home, including doing spiritual activities at home, sports 

activities at home and developing themselves with their 

families.

The effect of family support in an effort to 

improve psychological health in this study found 

that there is a significant relationship. Elderly who 
have high psychological well -being are known to have 

high support from their respective families, while elderly 

people who do not get support from their families have 

low psychological health. This wasfound in the elderly 

who live alone or the elderly who get family visits within 

a week. Happiness and positive emotions are one of the 

keys to achieving psychological well-being. Positive 

emotions help individuals recover from these respiratory 

diseases. Elderly efforts to improve their psychological 

health during a pandemic really need other parties such 

as neighbors, and health workers, including health cadres 
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in the health service area. A pandemic will not have a 

big impact if every individual, especially the elderly, has 

immunity both physically and mentally. Therefore, it is 

important to create an order in society to achieve good 

psychological well-being in order to be resilient in facing 

pandemic conditions.Basedon  Banerjee 16 stated that 

the results of the study showed that most of the elderly 

population had a satisfyingsocial support network, while 

certain groups who didnot have (accessible) social 

support sources are important things to pay attention 

to. The results are particularly valuable for planning 

sustainable care policies, as well as planning for future 

coronavirus crisis interventions.

Conclusion

The pandemic period in the elderly is a condition 

that affects psychological health. The mechanism for 

dealing with stress caused by psychological pressure 

will have an impact on psychological well-being. Family 

support is very influential for the elderly in undergoing 
the Pandemic period and achieving psychological well-

being. An elderly health service policy is needed so that 

the elderly can go through the Covid-19 Pandemic.
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Abstract

Otogenic brain abscess is a common intracranial complication from chronic supurative otitis media. 
Pseudomonas pseudoalcaligenes is a rare cause of brain abscess. Prompt diagnosis and decision making is 
significant in order to decrease the mortality rate from this type of abscess. We described A 13-year-old boy 
presented with decreased consciousness, positive meningeal signs, and pathological reflexes. There was a 
history of chronic suppurative otitis media. A head CT scan revealed multiple left cerebellar abscesses and 
brain edema. The abscess wall culture revealed P. pseudoalcaligenes. After being managed with surgical 
abscess drainage, mastoidectomy, ear flushing, and antimicrobial therapy for six weeks, his consciousness 
level improved. Cerebellar neurological impairment was still observed. Physical and neurological 
rehabilitation was performed in order to improve the patient’s condition. 
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Introduction

Otogenic brain abscess is common intracranial 

complication of chronic supurative otitis media. it 

occurs mostly at temporal lobe or cerebellum, ipsilateral 

to the infected ear.1,2 Among all suppurative otitis 

media complication, the incident of brain abscess is 

the second highest (25%) with 10% of abscess located 

in cerebellum.1 Factors associated with high mortality 

are the lack of neuroimaging facilities, infant less than 

one year of age, multiple abscess, and comatose state. 

Streptococci (both aerobic and anaerobic) are the most 

common pathogens from the bacterial abscess culture.1 

The presence of Pseudomonas pseudoalcaligenes in 

the brain is uncommon. P.pseudoalcaligenes is an 

aerobic-negative soil organism, motile by polar flagella, 
taxonomically placed in the P.aeroginosa group by 

16S rRNA analysis.3 We present this as the first report 
of Pseudomonas pseudoalcaligenes associated with 

otogenic cerebellar abscess in Indonesian child. 

Case Report

A 13 year-old boy admitted to Emergency 

Department with chief complaint decreased of 

consciousness. There were history of fever, vomiting, 

severe headache and difficulty of walking few days 
before. The patient had experienced pain on the left ear, 

followed by foul-smelling purulent ear discharge on the 

previous two months. Physical examinations revealed 

unconscious boy with body temperature of 390C. Positive 

pathological reflexes and increased of physiological 
reflexes were present. There was perforation in left 
eardrum, with purulent liquid of cholesteatoma and 

edematous mastoid region. The leukocyte count was of 

19,400/μL, and C-reactive protein of 145 mg/L. Head 
CT scan showed multiple contrast-enhanced hypodense 

lesions in left cerebellum and brain edema. 
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Figure 1. Head CT scan showed multiple contrast-
enhanced hypodense lesions in left cerebellum and 

brain edema.

Mastoidectomy was done and extradural abscess was 

drained. The isolation of capsule wall culture revealed 

Pseudomonas pseudoalcaligenes and the culture from 

abscess pus was sterile. Six weeks antimicrobial therapy 

with ceftriaxone and metronidazole were instituted 

appropriate with antibioitic sensitivity test along with 

ofloxacin ear drops and ear toilet with H2O2 3% for the 

left infected ear. Phenytoin was given for terminating 

the seizure. Mannitol was administered to reduce brain 

edema.

After surgery, the patient condition was improved. 

However, the symptoms of cerebellar dysfunction 

was still observed. Head CT scan evaluation indicated 

reducing of cerebellar abscess size formation. The 

patient was trained for physical rehabilitation in order to 

improve neurological function. 

Discussion

In this case the intracranial abnormality was 

most likely complication of the infected ear. Chronic 

suppurative otitis media is a chronic infection of the 

middle ear cleft that is defined by three elements 
which are perforation of the tympanic membrane due 

to acute infection or tympanotomy, discharge from the 

middle ear (otorrhea), and prolonged duration. It can 

be divided in to 2 types, benign and malignant type. 

Fatal complication may occurs in malignant type such 

as intracranial complication. Before the introduction of 

microbial era, 2.3% of all chronic otitis media developed 

intracranial complication.4 

Brain abscess may develop from three sources: First, 

it may spread from the pericranial contiguous infection 

focus (25-50% of cases) such as the sinuses, middle ear, 

or dental infection. Hematogenous spread from a distant 

focus is the second most common source of infection. 

Third,in 8-19% of cases, it may come from direct 

inoculation, such as in head trauma or neurosurgery.5 In 

this case, the origin of cerebellar abscess was considered 

from the left ear infection. According to a review by 

Shaw et al, 93% of the cerebellar abscess were secondary 

to otogenic disease, and less common was complication 

of tonsils and septicemia.6 The possible routes of 

infection in otogenic cerebellar abscess are considered 

as direct extension from suppurative labyrinthitis, and 

as retrograde thrombosis from the lateral, the inferior 

petrosal, or superior petrosal sinuses. 

Pseudomonas pseudoalcaligenes was isolated from 

the brain abscess wall. It is an aerobic, gram negative 

bacterium that was relatively uncommon to cause brain 

infection. Cowlishaw et al reported an alkali-producing 

pseudomonad which closely resembles Pseudomonas 

pseudoalcaligenenes in an 8-month-old female infant with 

bacterial meningitis.7 It was the first case of Pseudomonas 

pseudoalcaligenes that isolated from cerebrospinal fluid 
and showed its pathogenicity. The patient was treated 

with gentamycin intravenously and chloramphenicol 

intravenously and resulted uncomplicated recovery. 

Pedersen reported the recovery of this organism from 

many clinical specimens but in none of these instances 

was it considered to be pathogenic.8 Hage et al reported 

the presence of Pseudomonas pseudoalcaligenes in 

peritoneal dialysis-associated peritonitis.3 Basically, the 

microbial etiology depends on how the abscess develops 

and whether the patient is immunocompromized or 

not. Streptococci (both aerobic and anaerobic) are the 

most common pathogens, comprising about 70% of 

isolates cultured from bacterial abscess. Sterile microbial 

culture of abscess pus of the case represents a relatively 

high rate of sterile cultures, which varied between 10% 
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and 32% in the literature. This may be explained by prior 

antibiotic treatment, the difficulty in isolating anaerobic 
microorganisms or inadequate sampling technique.9

Successful management of the disease should 

include local drainage of the abscess and administration 

of systemic antibiotic which can cross blood–brain 

and blood–CSF barriers in adequate concentrations. 

The empirical antibiotics should include coverage 

for anaerobic pathogens, such as a third-generation 

cephalosporin and metronidazole and should be able to 

cleanse the primary focus of infection.1,10 In addition, 

steroid, anti edema and anti epileptic drugs should be 

administered. The abscess drained through the radical 

mastoid cavity following the route of infection using 

aspiration technique, combining two procedures of 

draining and cleansing. The candidates for medical 

treatment to be those with a small abscess (<2.5 cm), in 

good initial clinical condition (GCS > 12), and for whom 

the etiology is well-known (microorganism isolated 

from material other than the abscess pus). In the case 

of multiple abscesses, candidates are those who after 

surgery abscesses is >2.5 cm or cause a mass effect, or 

those at serious risk of operation with bad prognosis.5,6.10 

A careful examinations should perform in every case of 

ear infections to prevent further complications. 
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Abstract

Objectives: To analyze the significant occurance of dermatosis among patients with hemiplegia, paraplegia 
compared with other patients attending dermatology department as a control group as outpatients or 
inpatients. 

Study design an open prospective case control study.

Patients and Methods: This is an open , comparative controlled investigative study conducted in Dijlah 
hospital of rehablitaion , enrolled 43 hemiplegic patient, 21 paraplegic patient and 65 persons as a control 
patients, between Nov. 2018 –30th June 2019. The total numbers was 129 , 91(70.5%) male patients and 
38 (29.5%) female patients were . The data collection tools included designed closed and open-ended 
questionnaire, by using direct interviewing, and physical examination by the researcher.

Results: The most common diseases that statically significant difference were as follows : Unilateral xerosis 
was found in hemiplegic group 5(11.6%) cases and this was significant (P=0.04) compared to control group 
.Bilateral xerosis was significant among paraplegic group : 6 (28.6%) compared to 4(6.2%) among control 
group (P=0.04 ). Unilateral exogenous eczema was found in hemiplegic patients 5(11.6%) and this was 
significant (P = 0.04) related to control group. Seborrheic dermatitis was statistically significant in paraplegic 
group 6(28.6%) compared to 7(10.8%) of control group. Unilateral fungal infection (Taenia paedis) was 
highly significant  among hemiplegic group 15(34.9%) compared to 4(6.2%) control group with P value 
= 0.05).  Bilateral fungal infection was also highly significant for paraplegic group 13(61.9%) compared 
to 2(3.1%) for control group with (P value = 0.05. Unilateral bacterial infection was statically significant 
among hemiplegic group 10(23.3%) compared to 5(7.7%) for control group with (Pvalue = 0.05 ) Bilateral 
bacterial infection was highly significant among paraplegic group 8(38.1%) compared to control 4(6.2%) 
with (P value = 0.05 ) .compared with control group in fungal, bactrial and xerosis , while other dermatosis 
as eczema , seborrheic dermatitis , psoriasis, lichen planus and viral Infection not significantly differ. 

Conclusion:  Unilateral dermatosis significantly differs in patients with hemiplegia compared to control 
group in fungal , bacterial and xerosis and exogenous eczema. Bilateral dermatosis significantly differs 
in patients with paraplegia compared to control Group in fungal, bacterial and xerosis and Seborrheic 
dermatitis. while other dermatosis as psoriasis , lichen planus and viral Infection not significantly differ. 
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Introduction

Patients with hemiplegia and paraplegia are 

vulnerable to dermatological diseases due to multiple 
causes ; loss of sensation of the affected sides , loss of 
movement , the treatment of an associated condition 
, the drugs administration , immune-compromised 

DOI Number: 10.37506/ijfmt.v15i3.15904
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conditions due to underlying disease or may need to long 
term steroid use which may enhance different types of 
infections.(1) Several recent studies have independently 
shown that our skin is an unexpectedly prominent target 
organ for numerous neuroendocrine, neurotrophics, 
neurotransmitters, and neuropeptide signals whose 

release or blockage may strongly influence the 
immune system.(2). The occurrence of bacterial , fungal 
infections, eczema , severe seborrheic dermatitis, benign 

and malignant tumors shows that the destruction of 
nerve fibers alters the local immune status and support 
the hypothesis that such neurological alteration with 
associated immunologic symptoms may be considered 

to be the first step in the pathogenetic mechanism of 
isotopic response. 

The present study attempted to understand more 

about dermatological findings in our patients with both 
hemiplegia and paraplegia and search the most common 

disease among them compared to control group and find 
the difference of occurrence of the dermatosis in each 

condition . 

Patients and Methods Study design 

The study design was an open prospective case 

control study conducted in Dijlah Rehabilitation 

Hospital and Salah - Aldeen General Hospital in Tikrit 

city, during the period from November 2018 – June 

2019. And there were 129 patients : 43 Hemiplegic , 21 

Paraplegic as (cases) and 65 dermatological cases not 
hemiplegic or paraplegic disease cases with nearly same 

age group as (control) group . 

Data Collection 

The hemiplegic and paraplegic patients were 

diagnosed previously by the neurologist and approved by 

CT scan and MRI imagining tools , and the questionnaire 

was including detailed history of each patient regarding 

the following points : age , sex , Job , time of the onset 

of disability ,duration of disability , are the patient in 

regular rehablitation therapy , use assistive equipment 

or not . The diagnosis of dermatological disease was 

done clinically by dermatologist , any eczematous , 

papullosequamous , lichenoid lesion ; burrow , scratch 

marks ; maceration : any lumps or scars . 

Inclusion criteria : Case :The hemiplegic and 
paraplegic patients not in the acute condition

Control group : dermatological cases not hemiplegic 

or paraplegic disease cases with nearly same age group.

Exclusion criteria : Complicated surgical cases e.g. 
sinuses , bed sores , comatose patients are excluded in 
this study

Statistically Analysis 

SPSS version (25) used in data entry and analysis. The 

descriptive statistics used (frequencies & percentages), 

graphical and tabular methods used to represent the 

data. The Chi-Square, and Yate’s chi-square statistical 

tests used to test the associations between categorical 

variables with the results being considered as statistically 

significant when the p value is (< 0.05).

Results

There were 129 patients Hemiplegic:  43(33.3%) 
:26 male , 17 female / Paraplegic : 21(16.3%) : 19 male 
, 2 female / and control group :65(50.4%) :46 male ,19 
female so as a total :91(70.5%) male and 38(29.5%) 
female . The mean age ±SD was : (68.74±8.61) , 
(39.19±8.7) , (59.23±16.14) for hemiplegic ,paraplegic 

and control groups respectively

Most of hemiplegic patient 36(83.7%) didn’t had 

rehabilitation therapy, while most of the paraplegic 

patient (81.0%) had rehabilitation therapy , this relation 

was statistically significant P = 0.001

Dermatosis frequencies in hemiplegic , paraplegic 

and control patient groups were as shown in table 1 .

Statistically most significant frequent skin disease 
among 43 cases of hemiplegic group were xerosis 

8(18.6%) , fungal infection 19(44.2%) & bacterial 

infection 10(23.3%) ; in paraplegic one : among 21 
cases there was xerosis 6(28.6%) , seborrheic dermatitis 
6(28.8%) , fungal infection 13 (61.9%) & bacterial 
infection 8(42.9%) as shown in table 1 
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Table 1. Frequency of dermatological disorders among study groups

Hemiplegic
Unilateral
& bilateral

Paraplegic
bilateral

Control
Unilateral
& bilateral

1 Xerosis 8 (18.6%) 6 (28.6%) 4 (12.3%)

2 Eczema 12 (27.9%) 5 (23.8%) 14 (21.5%)

3 Seborrheic dermatitis 1 (2.3%) 6 (28.6%) 7 (10.8%)

4 Psoriasis 0 (0%) 1 (4.8%) 5 (7.7%)

5 Lichen planus 1 (2.3%) 1 (4.8%) 5 (4.6%)

6 Fungal Infection 19 (44.2%) 13 (61.9%) 6 (9.2%)

7 Viral Infection 5 (14.0%) 2 (9.5%) 21 (7.7%)

8 Bacterial Infection 10 (23.3%) 8 (38.1%) 9 (13.8%)

9 Exaggerated sweating 0 (0.0%) 2 (9.5%) 0 (0.0%)

According to the distribution of the diseases among study groups , the results were as followings: 

According to Xerosis 

Unilateral xerosis was found in 5(11.6%) cases of 
hemiplegic group compared to control group and this 
was significant P = 0.04 . Bilateral xerosis was found 
in 3(7%) for Hemiplegic compared to 4(6.2%) among 
control and 6 (28.6%) for Paraplegic compared to 

4(6.2%) among control group and this was statistically 
significant P value=0.04

According to exogenous eczema 

Unilateral eczema was found in 5(11.6%) hemiplegic 

patients only and this was significant (P = 0.04) related 
to control group . Bilateral eczema found in 7(16.3%) 

for Hemiplegic group and 5(23.8%) for paraplegic one 

compared to 14(21.5%) among control group and there 

is no significant difference.

According to Seborrheic dermatitis : there were 
1(2.3%) for hemiplegic that was statically not significant 
, while 6(28.6%) paraplegic compared to 7(10.8%) 
control groups  and was statistically significant (P = 
0.04) 

Psoriasis was found in 6 cases distributed as follows 

1(4.8%) cases in paraplegic patients and 5(7.7%) control 
so it’s not significant

Lichen planus was found in 7 cases in this study 

distributed as follows : hemiplegic 1(2.3%), paraplegic 
5(4.8%) and control 5(7.7%). 

Fungal infection (Taenia paedis) was distributed as 

follows: Unilateral infection was found in 15(34.9%) of 
hemiplegic patiens compared to 4(6.2%) control group 
and this was higly significant (P = 0.05) . Bilateral 
infection was found in 4 (9.3%) of hemiplegic group , 

13(61.9%) paraplegic compared to 2(3.1%) for control 
group and this was higly significant for paraplegic group 
(P= 0.05) .

According to bacterial infection :

Unilateral infection was found in 10(23.3%) of 

hemiplegic and 1(4.8%) paraplegic compared to 5(7.7%) 
for control group and this was highly significant for 
hemiplegic group P value=0.05 ( significant). Bilateral 
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bacterial infection was found in 8(38.1%) Paraplegic 

patients compared to 4(6.2%) control group and this 
relation was statistically significant P value=0.02 

Unilateral Viral infection was 3(7.0%) hemiplegic 
patients compared to 16(24.6)of control group .Bilateral 
infection was found 2(4.7%) among hemiplegic group 

and 2(9.5%) among paraplegic group compared to 
5(7.7%) control one and this relation was statistically 
not significant (P value=0.08)

Hyperhydrosis was reported in 2(9.5%) cases in 

paraplegic patients only 

Discussion

Multiple systems affected after neurological injury 

and denervation, and it’s thought to cause micro-
environmental changes in the skin, leading to change in 
the epidemiology of skin disease.(3)

The male gender in both hemiplegic and paraplegic 

groups of the study were more than female this could 
be explained that spinal cord injury and trauma more 
among males due to the war and other insults in the 

country lead to neurological deficit as paraplegia ( Asher 
D R et al) (2005) reported that (80%) of acute paraplegic 
were male.(4) 

Unilateral xerosis was statically significant among 
hemiplegic group , and bilateral xerosis among paraplegic 
group compared to control group, these readings goes 
approximately similar to other studies : (Gül U et al 
2009) in Turky (13%), and (Han ZA, et al 2015) in Korea 
89(8.3%).This may be explained by a possible reduction 

in cutaneous blood flow and nutritional deficiencies, 
Elderly patients are more susceptible to xerosis due to 
pre-existing disease states, treatments, and prescribed 
drugs (5) .

In this study unilateral exogenous eczema was 

statically significant among hemiplegic group but 
bilateral eczema not significant among paraplegic group, 
this was also reported in (Han ZA, et al 2015) in Korea 
(5)  (37.6%), and (Lee J et al) (2014)(15%) , and may be 
due to the fact that eczematous lesion is secondary to 

general skin hygiene or due to alterations in eccrine and 
sebaceous gland function after spinal cord injury .(6-9) 

Seborrheic dermatitis was statistically not 

significant among hemiplegic and control group while 
statically significant between paraplegic and control 
group and this findings goes with (Han ZA, et al 2015) 
in Korea(54%) and Lee J et al (2014) (17.9%)(10 , 11) 

.The best explanation is that sweat glands below the 
neurological level of injury were less sensitive to 
cholinergic activation and thus showed a decreased 
ability to produce sweat. In contrast, sweat glands 

above the lesion showed a compensatory increase in 
activity and consequently produced more sweat when 
exposed to physical training and physiological stress, 
as well as the inadequacy of hair and facial cleansing 
may be related to the increased episodes of seborrheic 

dermatitis above the neurological level of injury (12). 
Psoriasis was not significant in both hemiplegic and 
paraplegic groups compared to control one. Lichen 
planus also was not significant in both hemiplegic and 
paraplegic groups compared to control one. Unilateral 
fungal infection (Taenia paedis) was highly significant 
among hemiplegic group (P = 0.05) ; and bilateral fungal 
infection was also high significant for paraplegic group 
(P= 0.05) compared to control , this goes with previous 
studies that reported increased prevalence of fungal 
infection among neurological impaired patient (13) (50%) 

skin and nail local fungal infections, in Turky(14) tinea 

pedis (18%), Korea(10) (61.8%). 

Unilateral bacterial infection was statically 

significant among hemiplegic group (P = 0.05) ; and 
bilateral bacterial infection was highly significant among 
paraplegic group (P= 0.02) compared to control . This 
finding was supported in Korea(10) (21.9%), among acute 

spinal cord injury cases but differ than (1%) (6). Viral 

infection was not significant in both hemiplegic and 
paraplegic groups compared to control one. Alternations 
of immune function have been found to increase the 

appearance of infections . Immunological changes 
including an overall decreased immune function in 
spinal cord injury individuals. These changes have been 
found to start soon after injury and to continue thereafter.

(12-15).

Natural-killer cell function is decreased, 

T-cell function and activation are decreased and 
macrophagephagocytosis is altered., patients have 
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also been found to have reduced levels and function 

of cellular adhesion molecules and reduced levels of 
surface markers on both lymphocytes and granulocytes. 
Levels of IL-2, IL-6 and IL-2R receptors have also been 
found to be altered.(15,16) . The high figure of infection 
in this study than other studies also may be explained 
by the frustrating number of patients only (37.5%) 

received rehabilitation, even with little quality because 
of destructed infra-structure of health system.

Most of hemiplegic patients didn’t had rehabilitation 

therapy, versus paraplegic patient, this figure may be 
explained by the age of hemiplegic were old patient and 
the paraplegic were young and with limited infrastructure 
and economic ability of the families they prefer the 
youngest patient to receive the care.

Hyperhydrosis was reported in 2(1.5%) of paraplegic 

patients this goes with (3.2%) in Korea reported that 
sweat glands below the neurologic injury level were less 
sensitive to cholinergic activation and thus showed a 
decreased ability to produce sweat. In contrast , sweat 
glands above the lesion showed a compensatory increase 
in activity and consequently produced more sweat when 
exposed to physical training and physiological stress.(16)  

Conclusions

1.The male gender in both hemiplegic and paraplegic 
groups of the study were more than female 

2.Most of hemiplegic patient didn’t had rehabilitation 
therapy, while the paraplegic patients had the therapy in 
considerable number .

3.Unilateral xerosis was statically significant 
among hemiplegic group , and bilateral xerosis among 
paraplegic group compared to control group.

4.Unilateral exogenous eczema was statically 
significant among hemiplegic group only but bilateral 
eczema was not significant among paraplegic group 
compared to control group.

5.Seborrheic dermatitis was statistically not 
significant among hemiplegic and control group but 
significant in paraplegic compared to control group .

6.Unilateral fungal infection (Taenia paedis) was 

highly significant among hemiplegic group. Bilateral 
fungal infection was also high significant for paraplegic 
group compared to control .

7.Unilateral bacterial infection was statically 
significant among hemiplegic group ; and bilateral 
bacterial infection was highly significant among 
paraplegic group compared to control .

8.Hyperhydrosis was reported in 2 cases of 
paraplegic patients .

9.Psoriasis , lichen planus and viral infection was 
not significant in both hemiplegic and paraplegic groups 
compared to control one. 
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Abstract 

Diabetes mellitus is a dangerous disease and often causes complications. The study aims to analyze 
ecologically the factors related to the prevalence of Diabetes Mellitus in Indonesia. The study was designed 
with an ecological analysis approach, using secondary data from the 2018 Indonesia Basic Health Survey 
covering all provinces as samples. The dependent variable is the prevalence of diabetes mellitus. The 
independent variable is the prevalence of obesity nutritional status according to BMI in the adult population 
(aged >18 years), the proportion of less physical activity in the population aged >10years, the proportion of 
sweet drink consumption habits in the population >3 years old more than once per day and the percentage of 
poor people. Data were analyzed using the scatter plot.The results showed that the higher the prevalence of 
obesity nutritional status according to BMI in the adult population, the higher the proportion of less physical 
activity, and the higher the proportion of sweet drink consumption habits in the population more than once 
per day, the higher the prevalence of diabetes mellitus. Conversely, the higher the percentage of poor people, 
the lower the prevalence of diabetes mellitus. The study concluded that the four independent variables tested 
tend to relate to the prevalence of diabetes mellitus. 

Keywords: ecological analysis, secondary data, diabetes mellitus 

Background 

Diabetes Mellitus is a chronic metabolic disease 

characterized by elevated blood glucose levels (or blood 

sugar), which over time causes severe damage to the 

heart, blood vessels, eyes, kidneys, and nerves. The most 

common type 2 diabetes mellitus is usually in adults, 

which occurs when the body becomes insulin resistant 

or does not produce enough insulin. There is a globally 

agreed target to stop the increase in diabetes mellitus and 

obesity by 2025. About 422 million people worldwide 

suffer from diabetes mellitus, and 1.6 million deaths 

are directly attributed to diabetes mellitus each year. 

Both the number of cases and the prevalence of diabetes 

mellitus have increased over the last few decades1.

Diabetes mellitus is a disease that the number of 

sufferershas increased in Indonesia. In 2017, Indonesia 

was ranked 6th in people with diabetes mellitus, 

which reached 10.3 million people. There will be an 

increase in the number of Diabetes Mellitus patients 

from 10.3 million in 2017 to 16.7 million in 20452.

Meanwhile, the 2018 Indonesia Basic Health Survey 

reportsthe prevalence of diabetes mellitus sufferers in 

Indonesiaincreased to 2.0% for ≥15 years of age from 
1.5% in 20133.

The risk factors for diabetes mellitus in Indonesia 

are mostly classified as type 2 diabetes mellitus.Based 
on the 2018 Indonesia Basic Health Survey, 14.5% 

of the Indonesian population over 18 years is obese.

Besides, the proportion of consuming sweet foods in 

people over three years of age is 40.1%. The ratio of 

inadequate physical activity of people over ten years of 

age is 33.5%. The number of poor people in Indonesia in 

2018 is 10, 65%3.

People with diabetes mellitus often do not realize 

that they have had diabetes mellitus for a long time, this is 

very dangerous,and when they are aware, complications 

have occurred. The complicationsarethat cause diabetes 

mellitus is often called the silent killer4. Thereforewe 
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need to know what can be a risk factor for the onset of 

diabetes mellitus. The number of diabetes mellitus in 

Indonesia can be reduced, and complications of diabetes 

mellitus can be prevented as much as possible. 

The purpose of this study was to analyze the variable 

prevalence of obesity nutritional status according to BMI 

in the adult population (>18 years old), the proportion 

of less physical activity in the population aged more 

than ten years, the proportion of the habit of consuming 

sweetened drinks in the population over three years of 

age once per day, and the percentage of poor people with 

the prevalence variable of Diabetes Mellitus. 

Materials and Methods

Study Design

The author designed the study with an ecological 

analysis approach. Environmental research focuses on 

comparisons between groups, not individuals. The data 

analyzed is aggregate data at a specific group or level, 
which in this study is the provincial level. Ecologic 

analysis variables can be in aggregate measurements, 

environmental measurements, or global measurements5,6.

Theauthor designed research as non-experimental 

research with an ecological analysis study approach 

(aggregate study) using report data taken from the 2018 

Indonesia Basic Health Survey and the 2018 Indonesian 

Health Profile, released by the Indonesian Ministry of 
Health, a total of 34 provinces in Indonesia used in this 

analysis. 

Operational definition 

According to Basic Health Research 2018, the 

prevalence of diabetes mellitus aged ≥15 years according 
to doctor’s diagnosis in 34 provinces is calculated by the 

formula: 

Household member ≥15 years with “Fasting blood 
sugar levels ≥126 mg/dl” or “2 hours postprandial 
glucose test ≥200 mg/dl.” 

Household members aged ≥15 years undergoing 
fasting blood sugar or 2 hours postprandial glucose test 

or blood sugar at any time 

Diabetes mellitus is enforced if the fasting blood 

glucose level is ≥126 mg/dl; or two hours postprandial 
glucose test ≥200 mg/dl; or random blood glucose ≥200 
mg/dl with frequent hunger symptoms, frequent thirst, 

frequent urination & large quantities, and weight loss. 

The study checked blood sugar levels for household 

members aged ≥15 years.

The prevalence of nutritional status of obesity 

according to BMI in adults (aged > 18 years) is an adult 

nutritional status is an assessment of the nutritional 

status of the population over 18 years as assessed by the 

Body Mass Index (BMI). The age group’s health status 

indicators are based on anthropometric measurements 

of body weight (BW) per height squared presented in 

Body Mass Index (BMI)3. BMI limits used to assess the 

nutritional status of the adult population (> 18 years) are 

as follows:

- Underweight category : BMI <18.5

- Normal category  : BMI ≥ 18.5 - <25.0

- Overweightcategory : BMI ≥ 25,0 - <27.0

- Obesity category  : BMI ≥ 27.0 

The proportion of less physical activity among 

people aged >10 years by province is the number of 

household members aged >10 years with less physical 

activity (other than moderate and strenuous). Strenuous 

physical activity is a physical activity carried out for >3 

days per week and MET minutes per week >1500 (MET 

minute value for strenuous physical activity = 8). MET 
is a unit of energy expenditure and is used to measure 

physical activity in minutes. Moderate physical activity 

is a moderate physical activity carried out for >5 days a 

week with an average length of activity >150 minutes a 

week (or >30 minutes per day). 

The proportion of sweet food consumption for 

people aged>3 years, more than once per day, is people 

aged >3 years who consume more than once a day of 

sweet food than all household members aged>3 years3.

Percentage of Poor People is the population with a 

monthly expenditure level per capita of less than or 

below the poverty line7. 
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Data Source 

The author conducts the study using secondary data 

from the 2018 Indonesia Basic Health Survey and the 

2018 Indonesian Health Profile. The Indonesia Ministry 
of Health issued both reports. All 34 provinces use as a 

sample. 

Data Analysis

This study’s dependent variable was the prevalence 

of diabetes mellitus aged ≥15 years according to the 
doctor’s diagnosis. In addition to the dependent variable, 

there were four independent variables analyzed, namely 

the prevalence of obesity nutritional status according 

to BMI in the adult population (aged>18 years), the 

proportion of less physical activity in the population aged 

>10 years, the proportion of sweet drink consumption 

habits in the population aged >3 years more than once 

per day, and the percentage of poor people.

The data were analyzed bivariate using the scatter 

plot. The research useda linear line to determine the 

relationship between the dependent and the independent 

variable. The study carried out the analysis with SPSS 

21. 

Results and Discussion 

Table 1shows that the dependent variable’s 

distribution is the prevalence of Diabetes Mellitus 

based on a resident doctor’s diagnosis aged ≥15 years 
and describes statistically the five variables analyzed in 
this study. The highest proportion of Diabetes Mellitus 

based on doctor’s diagnosis in people aged ≥15 years 
was Jakarta (3.4%), and the lowest was in East Nusa 

Tenggara (0.9%).

Figure 1 shows the Scatter Plot results of the 

prevalence of obesity and diabetes mellitus in 

Indonesia, indicating that the two variables have a 

positive relationship. The work means that the higher 

the population density with obesity nutritional status 

in a province, the prevalence of diabetes mellitus in the 

region will also increase. 

Table 1. Descriptive statistics of the prevalence of diabetes mellitus and other variables in Indonesia in 2018

Descriptive 
Statistics

Prevalence of 
diabetes mellitus 

Theprevalence 
status of nutrition 

obesity

The proportion 
of less physical 

activity 

The proportion 
of sweet drink 
consumption  

The percentage 
of the poor 

people

N 34 34 34 34 34

Mean 1.91 21.70 34.88 40.07 10.65

Median 1.75 21.05 33.95 40.25 8.91

Mode 1.30a 18.70a 33.70 40.20a 7.21

Std. Deviation 0.63 4.28 5.79 6.05 5.67

Variance 0.39 18.32 33.55 36.57 32.19

Range 2.50 19.90 22.60 28.30 23.88

Minimum 0.90 10.30 25.20 26.50 3.55

Maximum 3.40 30.20 47.80 54.80 27.43

Source: the 2018 Indonesia Basic Health Survey and the 2018 Indonesia Health Profile 
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Figure 1. Scatter plot of diabetes mellitus prevalence and percentage of prevalence of obesity by the province 
in Indonesia 

Source: the 2018 Indonesia Basic Health Survey 

Obese people with a BMI above 25, with each 

increase in BMI 1 point, will tend to become diabetes 

by 25%. Increasing the size of the abdomen and pelvis 

circle, especially in the central type of obesity, causes 

insulin resistance, a condition where insulin cannot work 

correctly, then diabetes occurs8,9. Several mechanisms 

involved in the pathogenesis of obesity have been 

proposed that play an essential role in the development 

of diabetes by causing insulin resistance or insulin 

hypersecretion. Excessive fat storage in obese people 

leads to the excessive release of fatty acids resulting in 

insulin resistance and hyperglycemia. Insulin resistance 

is also a consequence of increased secretion of cytokines 

(TNF-α, IL-6, complement C3, MIF, and leptin) by 
adipose tissue resulting in the development of diabetes10.

Figure 2 shows the relationship between less 

physical activity and diabetes Mellitus by the province 

in Indonesia. Based on the Scatter Plot, the model 

indicates that the two variables’ relationship shows a 

positive relationship. The result means that the higher 

the proportion of less physical activity in a province, the 

prevalence of diabetes Mellitus in that province will also 

increase.

Physical activity or exercise is directly related to 

the increase in muscle glucose recovery rate (how much 

muscle takes glucose from the bloodstream). When 

exercising, the forces use up the glucose stored in the 

muscles, and when glucose is reduced, the muscles fill in 
the gaps by taking glucose from the blood. The situation 

will result in a decrease in blood glucose, thereby 

increasing blood glucose control. In people who rarely 

exercise, the food substances that enter the body are not 

burned but are stored in the body as fat and sugar11. Less 

physical activity or exercise is one of the factors in the 

occurrence of type II diabetes mellitus. If someone in his 

life does not do physical activity or exercise, the reserves 

of glycogen or fat will remain stored in the body; this 

is what triggers various degenerative diseases, one of 
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which is Diabetes Mellitus12. 

Figure 2. Scatter plot of the percentage of the population with less physical activity and the tendency of 
diabetes mellitus by the province in Indonesia 

Source: the 2018 Indonesia Basic Health Survey 

Figure 3 shows the Scatter plot results, the proportion 

of consuming sweet drinks, and the prevalence of 

diabetes mellitus. Based on Figure 4, the results show 

that the relationship between the(two variables leads to 

a positive relationship. The work means that the higher 

the proportion of sweet drink consumption habits in a 

province, the prevalence of diabetes mellitus in the area 

will also increase

The habit of consuming excessive sugar is a known 

contributing factor to Diabetes Mellitus13. The more 

excessive consumption of sugar, the greater the possibility 

of developing Diabetes Mellitus, the mechanism of the 

relationship between sugar consumption habits and 

blood sugar levels where the sugar will be broken down 

and absorbed in glucose. Absorption of sugar causes 

an increase in blood sugar levels and increases insulin 

secretion14. Sugar-sweetened beverages are added with 

simple sugars during the production process,increasing 

energy content but contain few other nutrients. 

Meanwhile, sugar-sweetened drinks are positively 

associated with weight gain and obesity, an established 

risk factor for type 2 diabetes. Sugar-sweetened 

beverages consumption is signifi cantly associated with 
an increased risk of type 2 diabetes. Individuals with 

a higher intake of sugar-sweetened beverages have a 

greater risk of developing type 2 diabetes15. 
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Figure 3. Scatter plot of the proportion of sweet drink consumption and the prevalence of diabetes mellitus 
by the province in Indonesia

Source: the 2018 Indonesia Basic Health Survey 

Figure 4 indicates the relationship between the 

percentage of poor people and diabetes mellitus in 

Indonesia. The model shows that the relationship between 

the two variables shows a negative relationship based on 

the scatter plot. The connection means that the higher 

the poor people percentage in a province, the lower the 

prevalence of diabetes Mellitus in that province.

Worldwide, socioeconomic developments over the 

past 40-50 years have dramatically changed lifestyle 

from traditional to modern, causing physical inactivity 

due to technological advances, prosperity leading to 

consumption of foods rich in fat, sugar, and calories, and 

high mental stress levels. All of these can affect insulin 

sensitivity and lead to obesity. The group of higher 

socioeconomic status had a twofold higher prevalence 

of diabetes than the lower socioeconomic group. The 

high majority has been linked to unhealthy foods such 

as foods rich in calories and fat and lack of physical 

activity. The same study also showed that most insulin 

resistance syndrome components, including diabetes, 

hypertension, dyslipidemia, and obesity, are more 

common among higher economic conditions than those 

with lower economic conditions16. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3903

Figure 4. Scatter Plot of the percentage of poor people by province and the prevalence of diabetes Mellitus 
by the province in Indonesia in 2018

Source: the 2018 Indonesia Basic Health Survey and the 2018 Indonesia Health Profile 

Previous research on differences in culture, 

socioeconomic, attitudes, and behavior of type 2 

diabetes mellitus sufferers in urban areas and rural areas 

shows that there are differences in the incidence of type 

2 diabetes mellitus in urban and rural regions obtained 

p-value = 0.005. The high socioeconomic status in 
urban areas is related to the high incidence of diabetes 

mellitus due to urban communities’ unhealthy lifestyle 

changes. In contrast, the low socioeconomic status in 

rural communities tends to adopt a healthy lifestyle17. 

Conclusions 

Based on the study results, the authors concluded 

a tendency for a positive relationship between the 

prevalence of obesity, the proportion of less physical 

activity, and the proportion of sweet drink consumption 

habitswith diabetes mellitus in Indonesia. Otherwise, a 

negative relationship between the poor people percentage 

and the diabetes mellitus prevalence in Indonesia. 
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Abstract 

This study focuses on exploring the relationship between the academic procrastination and academic 
achievements for this study a survey was conducted on 132 students from first, fourth and fifth year 
undergraduate dental students of Missan (government) & Almanara (private) universities, in Missan province-
Alamara/Iraq. The present study investigate their academic procrastination and base it on various factors 
such as: gender, accommodation type, academic performance, procrastinator type, and year of study utilizing 
from Tuckman procrastination scale1, the study results were split into two parts. For Al-Manara college 
university (private) first year dental students was the dominant high procrastinators student type associated 
with the low levels of academic performance and getting better grades when the procrastination stage is 
moderate or low. While the Missan University (government) present the greatest of moderate procrastinator 
in two different study stages of dental college (first, fourth and fifth year) coupled with significantly higher 
in the academic scores for low and moderate procrastinator students2. 

Keywords: Procrastination, Academic performance, Dental students, Iraq. 

Introduction

Lay (1986) describes procrastination as the frequent 

failure to do what needs to be done in order to reach 

goals3, also procrastination was described by steel as 

‘’voluntarily delay an intended course of action despite 

expecting to be worse off the delay’’4. So procrastination 

term is usually used for any unnecessary delay of tasks 

to reach essential goals and it’s considered as a major 

problem for the students who regularly prefer enjoying 

free time5. The effect of that will lead to low grade 

academic achievements associated with the increase 

of their levels of stress and discomfort and negative 

impact on their future careers as the procrastination 

habit will prevent them from reaching their goals6. 

When the tasks are postponed frequently this will make 

the tasks harder and more difficult, besides continuous 
feeling of guilt, crisis, social disapproval and decrease 

in personal productivity to complete any commitments 

or responsibilities7. The combination of these feelings 

will promote more and more procrastination or delays 

for example: People like to postpone their visit to the 

dentist therefore delaying the solution to their oral 

problems or students when they’re behind on reading 

their college assignments due to delaying studies 

resulting in poor performance in their exams, grades, 

and academic achievements8. For dental students this 

lack will cause managements, clinical responsibilities 

simultaneously9. Many studies have been conducted on 

this subject resulting in interesting findings such as an 
attitude during online classes and neglecting of school 

activities were noticed as part of the student’s actions10. 

Correct time management helps prevent procrastination 

and last minute preparation for exams; this will be the 

best way improve academic performance and diminish 

anxiety. Students that are frequently delaying need to 

be identified and informed with the negative outcomes 
on their academic performance11. Present study was 

prepared to shine the light on the level of procrastination 
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among different groups of undergraduate dental students 

in Iraq and study the relationship of that on their 

academic achievements. 

Materials and Methods

This study was carried out using a questionnaire 

arranged as the survey and conducted on volunteers 

undergraduate from fi rst, fourth, fi fth year dental 
students in Missan/Al- Manara Dental Colleges in both 

Governmental and private universities/Iraq respectively. 

The total of the participant’s students was 132, all of 

them signed a written agreement form for participation 

for completing the survey according to the Tuckman 

procrastination scale. 35 questions where setup to 

determine the procrastination levels. Data of the previous 

of both universities were also collected to compare it 

with their grades to assess the participant’s academic 

performance. All the contributors were 132 made up of 

46 males and 86 females, their age varied between 18 to 

25 years old. 

 

Figure 1: pie charts of male & female participant’s percentage (left), Universities student participants’ 
percentage (Right) , and accommodation type of participant students (Bottom).

The range of procrastination results of the students 

was obtained from two dived groups, the fi rst group 
represents 63.64% from the governmental university 

(Missan universities) was divided to 15.91% for the 

1st year and 47.75% for the second year. Meanwhile 

the second group signify 36.36% who are the private 

university (Al-Manara University) where all from 

the 1st. Furthermore, regarding the accommodation 

type the study was work on equal share from internal 

accommodation and external accommodation students 

as 66 students for both sides. 
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Results and discussion 

The current study shows for the chosen dental 

student from first, fourth and fifth year and measure their 
academic performance through their university grade that 

already obtained alongside with five significant parameter 
as following, gender, accommodation type, academic 

performance, procrastinator type and year of study. 

Analyzing these data according the collected information 

in terms of the procrastinator percentage classification 
levels for all the participants students of both universities 

was as following, the High procrastinator have the 

largest percentage with 18.9% from the total first year 
participants (47.7%) was for high procrastinator students 

type in University Al-Manara (private), and 16.7%, 

12.1% for the low, moderate procrastinator students 

respectively. While in Missan University/dental College 

(Government) the first part was for 1st Year stage, the 
largest percentage of participants seem to be for the 

moderate procrastinator student’s class with 6.1% out of 

15.91% and 5.3%, 4.5% for the low, high procrastinator 

dental students respectively. The second half of results 

was for the fourth & fifth year which showed the major 
percentage with 17.4% for the moderate procrastinator 

students from the total participants students (36.36%), 

and 2.9%,6.1% for the low, high procrastinator dental 

students correspondingly. 

Table 1. Procrastination percentage between for all participants’ students from various study stages in two 
different universities Missan/Al- Manara Dental Colleges in both Governmental and private universities/

Iraq respectively.

Procrastinator Type

TotalLow 
procrastinator

Moderate 
procrastinator

High 
procrastinator

Universi

ty

Al-Manara 
University (private) 

1st Year

Count 22 16 25 63

% within 
University

34.9% 25.4% 39.7% 100.0%

% of Total 16.7% 12.1% 18.9% 47.7%

Missan University/
dental college 

(Government) 1st 
Year

Count 7 8 6 21

% within 
University

33.3% 38.1% 28.6% 100.0%

% of Total 5.3% 6.1% 4.5% 15.9%

Missan University/
dental college 
(Government) 

fourth & fifth year

Count 17 23 8 48

% within 
University

35.4% 47.9% 16.7% 100.0%

% of Total 12.9% 17.4% 6.1% 36.4%

Total

Count 46 47 39 132

% within 
University

34.8% 35.6% 29.5% 100.0%

% of Total 34.8% 35.6% 29.5% 100.0%
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Figure 2: Bar charts of participants’ students’ procrastination percentage (top left)& procrastination types 
top, right) and academic performance (bottom) between Missan university (government) (fourth & fifth 

dental students’) with University Al-Manara (private) (first year dental students). 

Also, with regards to academic performance this 

study results present that from 132 dental students made 

up of 46 males and 86 females they are equally divided 

to external and internal accommodation. The first part 
of outcomes was for Al-Manara university (private) as 

its scored the lower academic grads in success average 

50%-60% with large numbers of high procrastinator 

participants students, at same time in range 60% 70% 

of academic performance was considerable student 

number for a low procrastinator, increasingly 70% -80% 

was achieved in equally percentage for low, moderate, 

and high procrastinator. Whereas the low procrastinator 

appeared to have high marks in range of more than 80% 

in academic performance.The second part of collected 

data of the Missan University (government) dental 

college was split into two halves firstly, the academic 
performance was come into sight dominant of the 

participants of moderate & high procrastinators similarly 

with minor of success range (50%-60%), while in better 

academic grads (70%-80%) was apparently for moderate 

procrastinator students and followed subsequently for 

low procrastinator students category, however the low 
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procrastinator was the leader in achieving the upper of the 

academic act with more than 80%. The outcomes was for 

the other half of the participants academic performance 

from the 4th and 5th year dental college in Missan 

University under the effect of various procrastinators 

levels crossways success ranges (50%-60%, 60%-70%, 

70%-80%, more than 80%) and the commanding in it 

was as following high, moderate=high, Moderate, and 
Moderate=low correspondingly. 

Conclusion 

Highest percentage of high procrastination scores 

were found for first year dental undergraduates and lowest 
academic grads, and getting better scores for moderate 

&low procrastination were found for the same study 

stage in Al-Manara college university (private), first, 
fourth and fifth year dental students showed moderate 
procrastination scores in compared Al-Manara college 

university (private) in Missan University (government). 

Oral Medicine and Radiology dental post graduates and 

low procrastination scores were found for Orthodontics 

dental post graduates. Female dental post graduates 

showed high procrastination scores compared to males. 

First years showed high procrastination scores compared 

second and third years. Dental post graduates with below 

average showed high and moderate procrastination 

scores. Gender, academic performance and year of post-

graduation were identified as independent risk factors 
which were significantly associated with procrastination 
in dental post graduate 
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Abstract

Introduction:- A 14 years old male child with spinal cord injury faced great difficulties during transition 
and walking with HKFO and walker due to autonomic dysreflexia.

Methods: - A child with thoracic D3-D9 spinal cord injury was included in the study .After discharge 
from hospital; he came to physiotherapy OPD regularly. He had achieved sitting with support by 9-10 
weeks, floor to bed transitions by 11-12 weeks, sit to stand with HKAFO with walker and parallel bar by 12 
weeks, walking with walker with HKFO (indoor) BY 13 weeks. During the transitions he was suffering from 
raised blood pressures and palpitation and flushes. Fluctuation in vitals indicated episodes of autonomic 
dysreflexia. But day by day he was having less tolerance to therapy and he had started losing confidence 
in performing transitions and wheel chair rehabilitation, an individualized relaxation therapy Raga Darbari 
of Indian classical music in instrumental form of FLUTE to induce relaxation in him. Post physiotherapy 
and post transitions, child was given relaxation for 20-25 minutes and vitals were recorded pre and post 
relaxation therapy on day 1 and after last session of 4 weeks of relaxation therapy.

Results: - Post 4 weeks of relaxation therapy the child has more stable vital parameters after the transitions, 
gait training. Frequency of episodes of autonomic dysreflexia was also reduced.

Conclusion:- An individualized relaxation therapy using Raga Darbari of Indian Classical music in the 
instrumental form has given satisfactory results for autonomic dysreflexia

Keywords: Pediatric spinal cord injury, individualized relaxation, Raga Darbari 
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Introduction

A14 year old male child studying higher secondary 
schooling that came to farm after school and had fallen 
from the top of the tree on outstretched hands. After fall 
child was unconscious for short duration and regained 
consciousness immediately, later he felt pain in the chest 
and was unable to move lower trunk and both the lower 
extremities. As the child was in rural area, it took an 

hour to reach him to the hospital .After admission to the 
hospital roentography, MRI and CT scan investigations 
were done where it was diagnosed to have spinal cord 
injuries with D3-D9 pedicel and lamina fractures. He 
also suffered fracture lower end of radius on right side. 
Next day he was operated for D3-D6 spinal fixation 
and K wire fixation for lower end of radius. The child 
was having paraplegia with loss of bowel and bladder 
control. He was unable to do self catheterization

Methods

A child with thoracic D3-D9 spinal cord injury was 

included in the study .After discharge from hospital, he 

came to physiotherapy OPD regularly, he had achieved 

good transitions from bed to wheelchair in 14 weeks, 
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floor to bed in 16 weeks and sit to stand with HKAFO 
in 18 weeks .During transitions he was suffering raised 

blood pressures and palpitation and flushes. As after 
spinal cord injury, he has put on 5 kgs of weight that 

was also a hurdle in transitions for him. A well guided 

diet plan under the supervision of a dietician was started 

for him. Fluctuation in vitals indicated episodes of 

autonomic dysreflexia. Pre and post vital were assessed 
during all treatment sessions to avoid any life threatening 

episodes of autonomic dysreflexia(1) .But day by day he 

was having less tolerance to therapy and he had started 

losing confidence in performing transitions and wheel 
chair rehabilitation. He was on medications to reduce 

anxiety but still there were episodes of autonomic 

dysreflexia. So we have structured an individualized 
relaxation technique for him. As the child was playing 

Tabala prior and fond of music so it was easy to connect 

him to music to induce relaxation, so we have introduced 

Raga Darbari of Indian classical music in instrumental 

form of FLUTE to induce relaxation in him. Post 

physiotherapy and post transitions, child was given 

relaxation for 20-25 minutes and vitals were recorded 

pre and post relaxation(2,3). 

Relaxation therapy protocol

After the physiotherapy session, the child was made 

to sit for 10-15 minutes later he was made to lie down 

on bed. Then he was explained about the treatment and 

its benefits and was told that he was free to stop the 

treatment at time if he feels uncomfortable. Consent was 

taken from parents. On Day 1 of relaxation therapy, pre 

treatment heart rate, respiratory rate and blood pressures 

were recorded. Episodes of autonomic dysreflexia were 
also recorded on Day 1 of relaxation therapy. Then a 

soothing instrumental FLUTE music in the form of Raga 

Darbari was started for 20 minutes. He was asked to relax 

and imagine himself comfortable and smiling. After 20 

minutes he was made aware about his surroundings. 

Then he was asked to rub both the palms, make them 

warmer and keep hands on eyes and later open the eyes. 

Post treatment parameters were recorded. Treatment 

was given for 4 weeks once in a day. In the last session 

pretreatment post treatment parameters were recorded. 

Episodes of autonomic dysreflexia were recorded at end 
of 4 weeks of relaxation therapy.

Results

Pre relaxation therapy, heart rate ,respiratory rate 

,blood pressures and episodes of autonomic dysreflexia 
were recorded and compared with these parameters 

recorded immediately after one session of relaxation 

.At the end of 4 weeks of relaxation therapy ,theses 

parameters were recorded before and after the session of 

relaxation therapy and compared . Pre session parameters 

on Day 1and at the end of 4 weeks were compared and 

post session parameters were also compared. It has been 

observed that vitals were getting stabilized at the end of 

4 weeks of relaxation therapy.

Table ;-1 -Day 1 of relaxation therapy pre and post treatment vitals 

Parametres Before RT pre t/t Before RT post T/t 

Heart rate 90 80 

Respiratory rate 24 22 

Blood pressures 170/90 160/80 

Episodes of autonomic dysreflexia   3
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Discussion

The individuals with spinal cord injury are under 

high levels of stress(7) .This becomes more challenging 

in case of adolescent age where child has started 

understanding everything. They feel more distressed 

when they find they cannot perform the activities which 
other children of their age can do. So handling this stress 

with episodes of autonomic dysreflexia becomes more 
challenging. Many researches are supporting that the 

social environment triggers changes to the psychological 

stress response and glucocorticoid receptor functions (5). 

Autonomic dysreflexia (AD) is a serious 
cardiovascular disorder in patients with spinal cord injury 

(SCI). The cause of AD is loss of supraspinal control 

over sympathetic preganglionic neurons (SPNs) caudal 

to the injury, which renders the SPNs hyper-responsive 

to stimulation. Central maladaptive plasticity, including 

C-fiber sprouting and propriospinal fiber proliferation 
exaggerates noxious afferent transmission to the SPNs, 

causing them to release massive sympathetic discharges 

that result in severe hypertensive episodes. In parallel, 

upregulated peripheral vascular sensitivity following SCI 

exacerbates the hypertensive response by augmenting 

gastric and pelvic vasoconstriction.(6)

Here, converging evidence for the modulatory 

role of chronic psychological stress in the recovery 

process following spinal cord injury (SCI) is presented 

(5). Here comes the role of the relaxation techniques 

but again these treatments must be planned according 

to need and interest of the child .As mentioned in this 

case study we knew that the child has interest in music 

so we have planned accordingly and that’s why we got 

more cooperation from the child. Initially the child was 

reluctant to each new activity or exercises introduced to 

him but as we took his interest as a treatment then he 

started cooperating.

Relaxation treatment has been proved to have the 

effects opposite to that of stress. That means if stress 

is disturbing the physiological stability then relaxation 

technique may be helpful to provide the physiological 

stability .The completely relaxed individual is 

having reduced sympathetic activity and increased 

parasympathetic activity(4).

In the later stages of rehabilitation other stressful 

situations will occur. In fact, throughout his life a spinal 

cord injured person must cope with many stressful 

situations in an able-bodied designed world, as well 

as with social attitudes of rejection and coldness. 

Appropriate coping strategies must be learned (4).

Relaxation techniques applied flexibly and adapted 
to the physical and emotional situation of the patient 

throughout the rehabilitation process, can prove useful 

for a great variety of patients. Relaxation therapy 

may prove to be beneficial as an adjunct therapy for 
rehabilitation of a person with spinal cord injury. (4)

The post treatment vitals of patients were compared 

in this case study,it has been found that heart rate 

,respiratory rate ,blood pressures are getting stabilized 

after the treatment with relaxation therapy for 4 weeks. 

A single session response indicated that the heart rate, 

respiratory rate and blood pressures were dropped down 

to accepted range after relaxation therapy. As researcher 

have found that Music therapy in the form of Indian 

classical music as Raaga Darbari may be useful to induce 

relaxation(2).So the results we got can be justified based 
on the results supported in above mentioned research.

So relaxation technique with Music therapy in the 
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form of Indian classical music as Raaga Darbari in the 

form of instrumental music of flute may prove to be 
beneficial to these individuals. 
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Abstract

Fertility preference have an important role in achieving birth rates. According to the most recent Indonesian 
Demography and Health Survey, 2017, total fertility rate in east java has reached target of 2.1 children but 
the desired birth rate has increased from 2.0 to 2.1 children. This study examines classification of fertility 
preference in east java, Indonesia using Naïve Bayes. Data come from Indonesia Demography and Health 
Survey (IDHS) 2017, which limited on 2569 married woman in east java. The findings show married woman 
that have opportunity to having child again which have secondary complete education, work but have been 
out for less than 7 days, have middle wealth index, stay in rural, have age between 25 – 34 old, have more 
boys than girl and not using contraception. 

Keyword: fertility preference, married woman, classification, naïve bayes

Introduction

In East Java, total fertility rate has decreased from 

2.3 children in 2012 to 2.1 children in 2017. According 

to Indonesian Demography and Health Survey, 2017, 

total fertility rate in east java has reached the goal but 

the desired birth rate has increased from 2.0 children 

to 2.1 children in 2017. Fertility rate is influenced by 
individual fertility preference so there is a possibility that 

fertility rate are caused by fertility preference that are 

not in according with National Population and Family 

Planning Board program(1). 

Fertility preference is desire of someone about 

family planning, family size, having more children, 

ideal number of children, birth planning and etc. 

Fertility preference is important because it can be used 

as a reference for estimating desired or undesired birth 

rates, estimating fertility and assessing unmet needs 

for contraception. Fertility preference has an important 

role in making decisions to use contraception. A study 

explains that fertility preference affect married women 

of childbearing age in terms of using contraception(2).

Pullum theory explained that fertility preference 

can be influenced by social economic factors (education 
attainment, occupation, residence, and region), socio-

cultural factors (religion and ethnicity), inter-spousal 

communication factor and demographic factors (age, 

number of living children and sex composition). A 

previous study about fertility preference explained that 

number of died children and wealth index can influence 
fertility preference(3).

This study aims to classification and find factors 
that influence fertility preference among currently 
married woman in east java, Indonesia using naïve bayes 

classification. The existense of this research is expected 
to be an evaluation material for National Population and 

Family Planning Board in carrying out its duties so that 

performance achievements will be better in the future. 

Method

This study was cross-sectional research and used 

data from Indonesian Demographic and Health Survey 

(IDHS) 2017. This study analysis was limited to those 

2569 currently married woman aged 15-49 years and 

living with partner at the time of data collection.
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Data were analyzed descriptively and using naïve 

bayes. Statistical analyses were performed using 

Rstudio. Dependent variable is fertility preference 

(1=want more child again 2=do not want child again). 
Independent variable are education attainment (0=no 
education, 1=incomplete primary, 2=complete primary, 
3=incomplete secondary, 4=complete secondary and 
5=higher), occupation (0=no work, 1=in the past year, 
2=currently working, 3=have a job, but on leave 7 days), 
wealth index (1=poorest, 2=poorer, 3=middle, 4=richer, 
5=richest), residence (1=urban, 2=rural), age, number of 
living children, number of died children, sex composition 

of children (1= boys=girls, 2= boys<girls, 3=boys>girls) 

and contraception (0=no used, 1=traditional, 2=MKJP, 
3=non MKJP). 

Result

Characteristic of Respondents

Married woman in east java Indonesia that still 

want more child have characteristics likes complete 

secondary, wealth index in the middle, stay in rural, 

have age 25 – 35 years old, age at first cohabitation in 
15 - 19 years old, have more sons than daughters and not 

using contraception. 

Table1. Characteristics of Married Woman in East Java

Characteristics

Fertility Preference

Want More Child Do not Want More Child

n (%) n (%)

Education attainment

No education 33 (31.00) 73 (69.00)

Incomplete primary 90 (23.87) 287 (76.13)

Complete primary 421 (30.42) 963(64.81)

Incomplete secondary 574 (40.91) 738 (59.09)

Complete secondary 659 (47.79) 720 (52.21)

Higher 312 (54.93) 256 (45.07)

Employment status

No work 816 (44.76) 1007(55.24)

In the past of year 146 (45.91) 172 (54.09)

Currently working 1104(37.58) 1834(52.42)

Have a job but on leave past 7 days 23 (48.94) 24 (51.06)

Wealth index

Poorest 215 (39.67) 327 (60.03)

Poorer 426 (42.60) 574 (57.40)

Middle 510 (43.70) 657 (56.30)

Richer 457 (40.73) 665 (59.07)

Richerst 481 (37.14) 814 (62.86)

Residence

Urban 914 (38.42) 1465(61.58)

Rural 1175(42.77) 1572(57.23)

Age

< 24 years old 510 (89.47) 60 (10.53)

25 – 34 years old 1058 (63.66) 604 (36.34)

35 years and over 521 (18.00) 2373 (82.00)

Age at first cohabitation
10 – 14 61 (15.21) 340(84.79)

15 – 19 828(37.88) 1358(62.12)

20 – 24 778(45.05) 949(54.95)

25 – 29 325(50.94) 313 (49.06)

30 – 34 62 (48.44) 66 (51.56)
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Characteristics

Fertility Preference

Want More Child Do not Want More Child

n (%) n (%)

35 – 39 18 (62.07) 11 (37.93)

40 – 44 15(100.00) 0

45 – 49 2(100.00) 0

Number of living children

0 400(90.29) 14 (3.16)

1 – 2 1633(40.18) 2195(54.01)

3 – 4 54 (5.60) 758(78.63)

5+ 2 (2.08) 70 (72.92)

Number of died children

0 1960(38.35) 2756(53.93)

1 – 2 125 (28.22) 272(61.40)

3 – 4 4 (0.40) 6 (0.60)

5+ 0 (0.00) 3 (100.00)

Composition of sex children

Boys=girls 533(32.15) 1006(60.68)

Boys<girls 759(39.00) 1018(52.31)

Boys>girls 797(40.60) 1013(51.61)

Contraception 

No used 997(59.31) 573(34.09)

Traditional 100(26.74) 269(71.92)

MKJP 134(16.73) 396(49.44)

Non MKJP 858(31.65) 1799(66.36)

Classification of fertility preference using naïve bayes

Figure 1. Prior Probability

Cont... Table1. Characteristics of Married Woman in East Java

The first step of classification using Naive Bayes, we 
should know about prior probabilities. Prior probabilites 

show us that married woman in east java still want 

more child again have 0.409 or 40.96% from number of 

married woman in east java.
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Table2. Probabilities X to Y (want more child)

Variable Probabilities

Education attainment (complete secondary) 0.321

Employment status (have a job but leave on 7days) 0.555

Index wealth (middle) 0.241

Residence (rural) 0.537

Composition of sex child (boys>girls) 0.369

Contraception (not using) 0.453

Secondly, we need to know probabilities of variable X to Y. Table 2 show us the result of probability. Married 

woman that want more child have complete secondary education, have a job but leave on 7 days, middle wealth 

index, stay in rural, have child with boys more than girls, and not using contraception. 

Table3. Accuracy of Classification Naïve Bayes Method

 
Predicted

Want more child No more child

Observed
Want more child 388 105

No more child 80 651

The final step of classification using Naive Bayes, 
we need to know accuracy of model. Accuracy is used to 

show the overall classification performance, where the 
higher the level of accuracy, the better the classification 
performance. Based on table 3, the accuracy of Naive 

Bayes method is 84.49%. Based on the accuracy value, 

the accuracy is in the range of values 80 - 89 and that is 

good classification.

Discussion

Education level has an important role in decision 

making. women who have higher knowledge or 

education tend to have flexibility in making decisions 
regarding fertility preferences (4). In this study, married 

women who still wanted more children were those who 

had secondary complete. In Ethiopia, married women 

who have secondary complete have the decision to want 

more children (5). 

Apart from education, employment status also 

influences decisions regarding fertility preferences. 
In this study, women who worked but quit 7 days 

ago tended to want to have more children. They were 

working but they have stopped working 7 days ago and 

have the decision to have another child. This can be 

based on the participation of women who work having 

their own challenges in raising children and reducing 

support for children (6).

The wealth index also has a role in making decisions 

about fertility preferences. This study show us that 

married women who have wealth index in medium are 

more likely to decide to want more children. women with 

higher education, good social status and good wealth 

index do not need to depend on children financially in 
the future (7).Married woman that have richeest or richeer 

wealth index are more likely to limit childbearing (8). 
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Fertility preferences in urban and rural areas tend to 

be different. In this study, those who live in rural areas 

want more children than those who live in urban areas. 

Study in Bangladesh also states that those living in rural 

areas are more likely to give birth to more children than 

urban areas. Mass media exposure and economic status 

that is responsible for it (3).

Composition of the number of children based on sex 

has an important role in making decisions on fertility 

preferences. In this study, married women who have 

more sons than daughters tend to want more children. 

This show us that the unbalanced gender composition of 

children tends to make mothers want more children (9). 

Other researchers also mentioned that most women want 

the same number of sons as daughters (10).

In this study also showed that married women in 

east java who are not currently using contraception 

prefer to want more children. They decide to not use any 

contraception while they want more child. They know if 

they want more child they do not use any contraception. 

This is in line with research in Kenya which shows that 

women who use contraception tend not to want more 

children (2).

Conclusion

1. Characteristics of married woman that want 

more child are they have education in complete 

secondary, have a job but leave on 7 days, wealth 

index in the middle, stay in rural, have more sons than 

daughters and not using contraception.

2. The married woman that want more child are 

age 25 – 34 years old, age at first cohabitation in 15-19 
years old,

3. Naive Bayes classification has correctly 
explained the fertility preference data of 84.49%

Sugestion

It is necessary to suggest the community, especially 

for family planning and children’s values. Family 

planning is intended so that the community can better 

determine the ideal number of families they want 

according to their social abilities. Family planning can 

also provide a picture of the community regarding the best 

possible care for children, financially, psychologically 
and socially. Besides that, education about children’s 

values   is also important. Society needs to know that the 

value of children is the same regardless of boy or girl.
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Abstract

Background: Neonatal Asphyxia is one of the risk factors for hearing loss in children. Neonatal Asphyxia 
causes cochlear damage due to lack of oxygenation and tissue perfusion which can lead to cell death. 
Objective: Determining the risk of Neonatal Asphyxia for the occurrence of sensorineural hearing loss 
in children. Methods: A case control study was done between July to September 2020. Children with 
sensorineural hearing loss are on study group and the control group is children with normal hearing. 
Participants were measured for previous labor history based on medical records that confirmed asphyxia. 
Participants were also examined for DPOAE and ABR / BERA. The measurement results were analyzed 
using the Chi-Square test, which was significant if p <0.05. Results: Most participants aged 2-3 years 
experienced hearing loss (65.96%) and normal (68.08%; p = 0.835). Participants of sensorineural hearing 
loss with Neonatal Asphyxia (57.4%) were more than non- Neonatal Asphyxia (42.6%; OR = 1.82; 95% CI 
0.81 - 4.13; p = 0.149). Conclusion: Neonatal Asphyxia increases the risk of sensorineural hearing loss by 
1.82 times compared to children without Neonatal Asphyxia. 
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Introduction

Hearing loss in children is a very serious problem, 

especially in the first three years of life which can affect 
the development and maturation of the hearing system and 

can cause speech and language development disorders 

that will limit the child’s ability to communicate and 

carry out social activities(1, 2). Hearing loss in children is 

could caused by genetic factors, but there are also other 

factors such as perinatal disease (e.i Neonatal Asphyxia) 

which gives a 10-times greater chance of suffering 

from hearing loss or more when accompanied by other 

factors(2, 3).

Neonatal Asphyxia is a condition when the neonate 

fails to breathe spontaneously and regularly at birth or 

particular times after birth. Many factors influence the 
occurrence of Neonatal Asphyxia, both from maternal, 

umbilical cord, and infant factors(4, 5). Assessment of 

the severity of asphyxia uses the APGAR score and 

will then be classified into mild, moderate, and severe 
asphyxia(4, 6, 7). The prevalence of perinatal asphyxia in 

Indonesia in 2005 was reported as 3,116 cases, of which 

there was still no hearing examination(8). Neonatal 

Asphyxia is reported to be a risk factor for children to 

experience hearing loss, in which hearing loss interferes 

with children’s growth and development, especially 

children’s communication and behavior(4, 9).

Hearing loss in children needs to be detected as 

early as possible considering the important role of 

hearing function in speech development process. Delay 

in diagnosis also means that there is a delay in starting 

the intervention and will have a serious impact in its 

further development(2). Based on the consideration of 

the number of incidences of Neonatal Asphyxia and the 

DOI Number: 10.37506/ijfmt.v15i3.15909
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importance of early hearing examination, the researchers 

were interested in conducting a study to determine 

the risk of Neonatal Asphyxia for the occurrence of 

sensorineural hearing loss in Dr. Hasan Sadikin General 

Hospital, Bandung, Indonesia. 

Methods

Participants

Participants in this study were children with a history 

of Neonatal Asphyxia. The inclusion criteria included 

children ≥3 years of age with a history of asphyxia(4, 10, 

11). Exclusion criteria included conductive hearing loss, 

family history of congenital deafness, prenatal TORCHS 

infection (Toxoplasma, rubella, cytomegalovirus, 

herpes, syphilis), craniofacial anomalies, syndromes 

associated with congenital deafness, low birth weight 

(<1500 grams), positive postnatal infections associated 

with sensorineural hearing loss, hyperbilirubinemia, 

ototoxic drug exposure, history of preterm birth, NICU 

treatment >5 days, head trauma, and chemotherapy. 

Participants, represented by the caregiver, first read and 
filled out the informed consent form.

This study used a case control study which was 

carried out from January 2018 - January 2019. The 

sampling technique in this study used simple random 

sampling in which a total sample of 94 patients was 

obtained. This research was conducted first with Ethical 
Clearance (LB.02.01 / X.2.2.1 / 15389/2020). Participants 

were measured for the characteristics of the participants 

(age, gender, type of delivery, mother’s education level, 

mother’s occupation), history of asphyxia neonatorum, 

and hearing loss. 

Assessment of Neonatal Asphyxia was based on the 

medical records of the participants who delivered in the 

hospital. Measurement of Neonatal Asphyxiais divided 

into 2 groups, namely without Neonatal Asphyxia and 

with Neonatal Asphyxia(10). Assessment of hearing 

loss in children is suggested by examining otoacoustic 

emissions (OAE) and Auditory Brainstem Response 

(ABR) or Brainstem Evoked Response Audiometry 

(BERA). OAE assessment used distortion product 

otoacoustic emissions (AuDX Biologic, Pleasanton 

CA, USA), where the measurement results were “pass” 

and “refer”. Meanwhile, ABR / BERA measurements 

used Biologic System AEP Version 1.3.0 (years 2004-

2014) (Bio-Logic Systems Corp., Mundelein, Chicago, 

IL, USA), where the results of the measurement were 

the intensity of the V wave appeared ≤25 dB and > 26 
dB. Interpretation of examination results confirmed no 
hearing loss if the OAE result was “Pass” and the ABR 

/ BERA result was the V wave appeared at intensity ≤25 
dB(12, 13). 

Statistical analysis in this study used IBM SPSS 

Statistics software version 23.0 (IBM Corp., Armonk, 

NY, USA). The statistical test used the Chi square test 

to see the relationship between Neonatal Asphyxia 

and sensorineural hearing loss (significant if p <0.05), 
followed by determining the odds ratio to determine 

the risk of Neonatal Asphyxia to the occurrence of 

sensorineural hearing loss. 

Results

Characteristics of Participants

Most participants aged 2-3 years (67.02%), of which 

65.96% had hearing loss and 68.08% did not experience 

hearing loss (p = 0.835). Most of the participants were 
male (71.28%), of which 61.70% had hearing loss and 

80.85% did not experience hearing loss (p = 0.040). Most 
participants had a history of spontaneous labor (81.92%), 

of which 78.72% had hearing loss and 87.23% had no 

hearing loss for participants with history of induction 

labor (p = 0.272). Meanwhile, most participant’s mothers 
had high school education (51.04%), of which 53.19% 

experienced hearing loss and 48.94% did not experience 

hearing loss (p = 0.704). Most participant’s mothers did 
not work (73.40%), of which 65.96% had hearing loss 

and 80.85% did not experience hearing loss (p = 0.102; 
table 1). 

Correlation Between Neonatal Asphyxia with 
Sensorineural Hearing Loss 

Participants of sensorineural hearing loss with 

Neonatal Asphyxia (57.4%) were more than non-

Neonatal Asphyxia (42.6%), but statistically not 

significant as indicated by p = 0.149 (Table 2). The 
sensorineural hearing loss’s odds ratio was 1.82 with a 

95% confidence interval of 0.81 - 4.13 indicated that the 
risk of hearing loss in Neonatal Asphyxia infants was 
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1.82 times higher than in non-Neonatal Asphyxia infants. 

Table 1. Correlation between Characteristics of Participants and Sensorineural Hearing Loss 

Variable
Total 
n = 94

Hearing Loss

p
Yes (%)
n = 47

No (%)
n = 47

Age

<1 year

1- <2 year

2-3 year

14 (14.89)

17 (18.08)

63 (67.02)

8 (17.02)

8 (17.02)

31 (65.96)

6 (12.77)

9 (19.15)

32 (68.08)

0.835

Sex

Male

Female

67 (71.28)

27 (28.72)

29 (61.70)

18 (38.30)

38 (80.85)

9 (19.15)
0.040*

Types of Birth

Spontaneous

Induction 

16 (17.02)

78 (82.98)

37 (78.72)

10 (21.28)

6 (12.77)

41 (87.23)
0.272

Education level 

Primary

Secondary

High

College

10 (10.64)

14 (14.89)

48 (51.04)

22 (23.40)

5 (10.64)

5 (10.64)

25 (53.19)

12 (25.53)

5 (10.64)

9 (19.15)

23 (48.94)

10 (21.28)

0.704

Mother’s occupation

Working 

Unemployed

25 (26.60)

69 (73.40)

16 (34.04)

31 (65.96)

9 (19.15)

38 (80.85)
0.102

Note: *significant p < 0.05 

Table 2. Correlation Between Neonatal Asphyxiawith Sensorineural Hearing Loss 

Asphyxia 
neonatorum

Hearing Loss

OR 95% CI p
Yes (%)
n = 47

No (%)
n = 47

+ 27 (57.54) 20 (42.55) 1.82 0.81 – 4.13 0.149

- 20 (42.55) 27 (57.54)
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Discussion

In this study, it was found that participants and 

sufferers of sensorineural hearing loss were more 

common in males than females. Previous studies stated 

that sensorineural hearing loss tends to be greater in 

male(14, 15). Another study also found a statistically 

significant association between sex and hearing loss(16). 

Sensorineural hearing loss, which is more common in 

males, is caused by a shorter cochlear length in females, 

so that acoustic stimulation reaches the outer hair cells 

more quickly thus the exposure to the cochlea in males 

is greater than in females(17).

Most participants were 2-3 years old, which 

was in accordance with previous studies(18). Hearing 

examination and detection of sensorineural hearing loss 

at the age of 2-3 years, which was the highest age group 

in this study, indicate that the knowledge and awareness 

of parents about hearing loss in children is still low, thus 

parents only realize and carry out hearing examination 

when the child’s language and hearing abnormalities 

become clearer at a quite old age. In addition, hearing 

screening in newborns may not have been carried out 

properly. In accordance with Carlijn’s study, this 

study statistically did not find a significant relationship 
between age and sensorineural hearing loss(19).

Most participants were born with medical assistance. 

There was no significant relationship between the type 
of delivery and sensorineural hearing loss. Previous 

studies stated that the type of delivery did not have a 

significant relationship with sensorineural hearing loss, 
although at the first OAE examination it was said that 
subjects with high referral results were obtained in both 

types of labor. This may be due to the mobility of the 

tympanic membrane or the accumulation of amniotic 

fluid and debris in the outer ear which is usually found 
at the beginning of birth, leading to false positives in 

the results of the study. Meanwhile, on the second OAE 

examination, the number of subjects with referral results 

decreased significantly because the fluid had been 
absorbed over time(20, 21).

A mother with higher education and spending most 

of the time with her child is expected to notice earlier 

if there is hearing loss in the child(22). In this study, 

there was no significant relationship between education, 
mother’s occupation and sensorineural hearing loss. 

It could be inferred that without a sufficient level of 
knowledge from a mother, even though she has had 

enough time to care for her child, it does not improve the 

level of awareness of hearing loss in children(23).

It is known that 50% of sensorineural hearing loss in 

children has no risk factors, even in other studies it has 

been shown that 82.23% of sensorineural hearing loss 

patients have no risk factors(18, 24). This study found that 

42.6% of participants with sensorineural hearing loss 

had no risk factors, thus demonstrating the importance 

of hearing screening in newborns(25).

Neonatal Asphyxia is often cited as a major cause of 

sensorineural hearing loss because it can lead to a lack of 

oxygenation resulting in cell death(4, 5). Tissue hypoxia 

in newborns at a pressure of O2 <50 mmHg causes 

greater injury to spiral cells and vestibular ganglion cells 

which are primary ganglion cells, in severe hypoxia it 

can cause irreversible damage to the cochlea, especially 

outer hair cells and vascular stria. In this situation, there 

is a decrease in oxygen levels in the blood and decreased 

perfusion to various organs including the ear(26). Lack of 

oxygen supply to the stria vascularis inhibits potassium 

and sodium pumps resulting in failure of active sodium 

pumps, intracellular sodium accumulation, diffusion of 

extravasation of potassium and inhibits endocochlear 

electrical potential, which causes cell damage resulting 

in increased hearing threshold(26, 27).

Previous studies stated that asphyxia is a risk factor 

for sensorineural hearing loss, in which asphyxia and 

low APGAR scores are the cause of temporary hearing 

loss, with the results of research stating that the APGAR 

score at 5 minutes did not have a significant relationship 
with sensorineural hearing loss. The study also said that 

the various factors influencing sensorineural hearing 
loss are not fully identified, such as a history of labor 
with complications that are difficult to determine the 
etiology of sensorineural hearing loss because there are 

too many risk factors involved(5).

Hair cell damage in asphyxia is partly reversible, 

which can occur due to improved oxygenation and 

perfusion in the cochlea to brain tissue. Maturity and 
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plasticity of the auditory pathway starting from the 

cochlea in the form of changes in the size and shape 

of the hair cells to the maturity of synapses function 

and the central temporal auditory process of the brain 

as indicated by the development of thalamic-cortical 

function also results in improved examination results. 

Plasticity is also influenced by chronic and complex 
stimulation that results in hearing system repair 

process(27). After 3 days of hypoxia-ischemic damage to 

the central auditory system, there tends to be recovery 

and the hearing system will experience a significant 
improvement after 1 week(5). In some cases, the effects 

of Neonatal Asphyxia are worsened or manifest only a 

few days after resuscitation. Thus, it is known that early 

intervention in the incidence of asphyxia during the first 
hours after birth can prevent or reduce the occurrence 

of hearing nerve damage. Tabuchi suggested that when 

the ischemic circulation is improved, cochlear function 

is fully restored if the ischemic period is less than 10 

minutes. When cochlear function is followed for a long 

time after the onset of recirculation, ischemia of 15 to 30 

minutes induces hair cell loss and permanent cochlear 

dysfunction(27, 28).

Hearing loss in Neonatal Asphyxia is thought to 

be due to hypoxia and ischemia conditions that cause 

brain cell damage so that the distribution of oxygen to 

various tissues decreases. The initial stage of hypoxia 

and ischemia is the occurrence of a compensatory 

mechanism in the form of an increase in blood flow 
to the brain which is triggered by a decrease in 

cerebrovascular resistance and systemic hypertension. In 

severe asphyxia, cerebrovascular resistance increases so 

that blood flow to the brain decreases. In the late phase, 
there is a failure of the homeostatic mechanism in which 

cardiac output decreases and systemic hypotension 

occurs with a consequent decrease in blood flow to the 
brain(27). The level of cell damage is strongly influenced 
by the duration and degree of asphyxia, the longer and 

the higher the degree of asphyxia, the more severe the 

damage occurs, including damage to the inner ear(16, 27).

In this study, it was found that Neonatal Asphyxia 

increased the risk of sensorineural hearing loss by 1.82 

times compared to infants without Neonatal Asphyxia. 

There were 42.6% sensorineural hearing loss without 

risk factors, and there was a relationship between gender 

and sensorineural hearing loss. 

Conclusion

Infants with a history of Neonatal Asphyxia were 

identified as having a risk of sensorineural hearing 
loss by 1.82 compared to infants without a history of 

asphyxia. 
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Abstract 

Heart failure is a significant cause of morbidity and mortality. The purpose of this study is to analyze 
the factors related to the prevalence of heart disease in Indonesia, including the percentage of obesity;of 
dailysmokers;and of people not getting enough physical activity and having a habit of eating fat-and 
cholesterol-richfoods and fried foods≥ one time/day.The study used secondary data from the 2018 Indonesian 
Basic Health Survey. Meanwhile, the researchersobtained samplesfrom all provinces. Bivariate data used a 
scatter plot with SPSS 25 software. The results showed that the higher the percentage of obesity in a region, 
the higher the prevalence of heart disease in that province; the higher the rate of daily smokers in a region, 
the higher the prevalence ofheart disease in that province; the higher the percentage of the population with 
less physical activity in an area, the higher the prevalence of heart disease in that province; and the higher 
the percentage of peoplein the habit of eating fat- and cholesterol-rich foods and fried foods≥ one time/
dayin an area, the higher the prevalence of heart disease in that province. This study concluded that the 
four independent analyzed variables hadan excellent relationship with the prevalence of heart disease in 
Indonesia. 
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Introduction 

Heart failure is a significant cause of morbidity 
and mortality, especially for the elderly. It affects and 

kills many people1. According to the World Health 

Organization (2020), heart disease causes 16% of total 

world deaths. Since 2000, the disease caused the largest 

increase in deaths, increasing from more than 2 million 

to 8.9 million deaths in 20192. Currently, the incidence 

of heart and blood vessel disease continues to grow from 

year to year.In Indonesia, people with heart disease have 

a prevalence of 1.5%—at least 15 out of 1000 people 

or about 2,784,064 people. This figure shows that 
individuals in Indonesia suffer from heart disease and 

are at risk of lowering their health status3.

Heart attacks occur suddenly without the patients 

realizing it, so they are vulnerable to sudden death if not 

treated properly. Risk factors for heart disease must be 

aware of genetic factors (heredity) such as families with 

premature coronary artery disease, age,and gender—

men over 45 years and women over 55 years and over or 

menopausal women4.

Some of the causes of heart disease includebeing 

overweight or obese. In particular, obesity is associated 

with diabetes mellitus, coronary heart disease, some 

cancers, and breathing problems while sleeping5. Obese 

people need many blood vessels to supply nutrients 

to body tissue, especially tofat tissue.Obesity causes 

the heart to pump blood at a high frequency which 

can cause the heart to work very hard. In the long run, 

the heart experiences problems and can trigger heart 

disease2,6. The next cause is the pollution ofsmoking 

habits. Novice smokers and experienced smokersare 

prone to heart disease3.The lack of physical activity can 
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cause low HDL and high LDL,sometimes followed by 

an increase in glucose. As a result, the body and heart 

become unhealthy4,7. An unhealthy diet can increase the 

risk of heart disease8.

The prevention of heart disease is to minimize 

destructive lifestyles such as smoking, exercising lazily, 

eating fewer vegetables and fruit, eating more meat, 

having prolonged stress, and increasing blood sugar and 

cholesterol levels. Besides, the most important thing 

is to carefully monitor heart health and cardiovascular 

conditions by consulting a cardiologist8. Based on this 

background, this study aims to ecologically analyze the 

factors associated with the prevalence of heart disease 

in Indonesia. 

Materials and Methods 

Study Design

The authors designed the study with an ecological 

approach. Ecological studies focused on comparisons 

between groups (not individuals). The analyzed data 

was aggregate data at a particular group or level,which, 

in this study, was obtained from the provincial level. 

Variables in the ecological analysis could be aggregate, 

environmental, or global measurements 9,10. 

Data Source

The study used secondary data from the 2018 

Indonesian Basic Health Survey. The report was 

officially issued by the Ministry of Health of the 
Republic of Indonesia. The unit of analysis in this study 

wasa province. The authors analyzed all provinces(34 

regions) in Indonesia as the sample. 

Data Analysis

The dependent variable in this study was the 

prevalence of heart disease in Indonesia. Heart disease 

was recorded based on the health history of all ages in 

allprovinces in Indonesia. In addition to the dependent 

variable, there werefour independent variables analyzed 

in this study—the percentage of obesity, the percentage 

of daily smokers, the percentage of the population 

with less physical activity, and the percentage of 

the populationhaving a habit of consuming fat- and 

cholesterol-rich foods and fried foods≥ one time/day3.

Bivariate data used a scatter.The study used a linear 

suitability line as the basis for determining the trend of 

the relationship between heart disease prevalence and 

the independent variables. The study carried out the 

analysis with SPSS 25 software. 

Results and Discussion 

Table 1 presents the prevalence of heart disease 

and other variables analyzed in this study. The given 

information shows that the lowest prevalence of heart 

disease is 0.70%, while the highest prevalence is 2.20%. 

Meanwhile, the range of prevalence or percentage of 

other variables also looks relatively high. For example, 

the percentage of the population who habitually 

consumefat- and cholesterol-rich foods and fried foods≥ 
one time/dayranges from 10.30% to 58.1%. 

Table 1. Descriptive Statistics of Prevalence of Heart Disease and Related Variables by 
Province in Indonesia, 2018

Descriptive 
Statistics

Prevalence 
of heart 
disease

Percentage 
of obesity

Percentage of 
daily smokers

Percentage of 
the population 

with less physical 
activity

Percentage of population who 
have a habit of consuming fat- 
and cholesterol-rich foods and 

fried foods ≥ one time/day

N 34 34 34 34 34

Mean 1.4382 21.7029 23.4941 34.8794 33.3265

Median 1.4500 21.0500 23.3500 33.9500 33.2000

Mode 1.30a 18.70a 22.10a 33.70 10.30a

Std. Deviation 0.34990 4.28008 2.60139 5.79199 11.15579

Range 1.50 19.90 9.30 22.60 48.10

Minimum 0.70 10.30 18.80 25.20 10.30

Maximum 2.20 30.20 28.10 47.80 58.40

Source: The 2018 Indonesian Basic Health Survey 
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Figure 1. Scatter Plot of Percentage of Obesity and Prevalence of Heart Disease by Province in Indonesia, 
2018 

Source: The 2018 Indonesia Basic Health Survey 

Figure 1 shows the distribution of heart disease 

prevalence and obesity percentage according to 

provinces in Indonesia. The figure shows that the two 
variables show a positive relationship. The result means 

that the higher the percentage of obesity in a province, 

the higher the prevalence of heart disease.

Figure 2 shows the distribution of heart disease 

prevalence and the percentage of daily smokers by 

provinces in Indonesia. The scatter plot shows that the 

two variables show a positive relationship. The results 

mean that the higher the percentage of daily smokers in 

a province, the higher the heart disease prevalence. 

Figure 2. Scatter Plot of Percentage of Daily Smokers and Prevalence of Heart Disease by Provincein 
Indonesia, 2018 

Source: The 2018 Indonesia Basic Health Survey 
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Figure 3 shows the distribution of heart disease prevalence and the percentage of inadequate physical activity 

by provinces in Indonesia. The result indicates that the two variables show a positive relationship. The analysis 

result means that the higher the percentage of the population with less physical activity in a province, the higher the 

prevalence of heart disease. 

Figure 3. Scatter Plot of Percentage of the population with less physical activity and Prevalence of Heart 
Disease by Province in Indonesia, 2018 

Source: The 2018 Indonesia Basic Health Survey 

Figure 4. Scatter Plot of Percentage of population who have a habit of consuming fat- and cholesterol-rich 
foods and fried foods ≥ one time/day and Prevalence of Heart Disease by the province in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey 
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Figure 4 shows the distribution of the prevalence 

of heart disease and the percentage of the population 

who habitually consume fat- and cholesterol-rich 

foods and fried foods ≥ one time/day by provinces in 
Indonesia. Figure 4 shows that the two variables show 

a positive relationship. The result means that the higher 

the percentage of fat- and cholesterol-rich foods and 

fried foods ≥ one time/day in a province, the higher the 
prevalence of heart disease.

The results of this study indicated that this study 

is in line with several previous research. The studies 

showed that obesity or overweight, smoking every day, 

lack of physical activity,cholesterol-and fat-rich foods, 

and fried foods increase the risk of heart11–18.Research 

by Rinkuniene et al. (2009) informed that conventional 

factors—smoking, diabetes, hyperlipidemia, and 

hypertension—increase chronic heart disease risk by 

80% to 90%19. 

All the factors mentioned above result from a poor 

diet and lifestyle,resulting in the impairment of heart 

function. If one of the characteristics is in a person, he is 

at risk of developing heart disease.

It is evident from the research results using 

secondary data from the 2018 Indonesian Basic Health 

Survey that in Indonesia, the lowest prevalence of 

heart disease is 0.70%, while the highest prevalence is 

2.20%. The percentage of the population with a habit 

of consuming fat- and cholesterol-rich foods and fried 

foods ≥ one time/day, a bad eating habit rangesfrom 
10.30% to 58.1%. This figure shows that individuals 
in Indonesia suffer from heart disease and are at risk of 

lowering their health status.

A heart attack, also known as myocardial infarction, 

is characterized by a build-up of plaque on the arteries’ 

walls. The situation is causing the artery walls to thicken 

and lose their flexibility, so that blood flow is obstructed. 
If allowed, this results in the death of heart tissue. One of 

the diseases that can arise from a heart attack is a shock. 

Shock occurs due to a lack of blood flow to body tissues, 
so the supply of oxygen, gas, and nutrients is reduced. 

The results in obstruction of the transport of metabolic 

products, which threatens the survival of body tissues8.

The research with this ecological analysis has 

limitations. Research carried out using an ecological 

analysis method has disadvantages in its use as a policy 

basis because aggregated data at the regional level are 

used. More research is needed at the personal level to 

obtain more accurate information on intervention policy 

decisions20,21. Still, this study’s informationis useful for 

the government in providing policy direction to reduce 

heart disease prevalence in Indonesia22. The government 

must encourage people to have a healthy lifestyle, do 

adequate physical activity, not smoke, andreduce 

cholesterol- and fat-rich food and fried foods to the safe 

limit recommended by health workers.

Heart attacks are prone to causing sudden death if 

not treated properly. The prevention of heart disease can 

be done in a preventive and curative manner. Preventive 

changes can be made by changing from a bad diet and 

lifestyle to a healthy diet and lifestyle, such as avoiding 

cholesterol-containing foods, quitting smoking, 

exercising diligently, consulting withcardiologists, 

and following developments related to heart disease. 

Curativeapproaches , one of which is by taking care after 

the occurrence of heart disease in accordance with heart 

disease management as regulated in Health services,are 

directed at the treatment after the event of heart disease8.

The lifestyle changes, the treatment of heart disease, 

including the need for cardiologists, the need for health 

facilities, and the information systems regarding the 

development of heart disease in the community, require 

all parties’ participation. The prevention and control 

of heart disease in the community urgently needs 

support and cooperation among stakeholders, including 

government, academia, society, and others,to improve 

Indonesia’s health status. 

Conclusion 

Based on the research results, the authors concluded 

that the four independent variables analyzed ecologically 

have a positive relationship with the prevalence of heart 

disease in Indonesia. The independent variables are the 

percentage of obesity, the percentage of smokers every 

day, the percentage of the population with less physical 

activity, and the percentage of the people who habitually 

consumefat- and cholesterol-rich foods and fried foods 
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≥ one time/day. 
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Abstract

It is been mentioned that Pseudomonas aeruginosa, a ubiquitous, gram negative, can infect patients with 
Cystic fibrosis. Treatment of infections can often be difficult due to its ability to produce biofilm. It has been 
revealed that biofilms are enclosing architecture that would consist of planktonic cells to survive in harsh 
environments. Biofilm is usually comprised of Pel, Psl, and Alginate, and many others to make a scaffold 
that bacteria can attach and start making microcolonies. The formation of the biofilm and Alginate layer is 
shown to be controlled by intricate cell-to-cell communication known as quorum sensing (QS). Finally, in 
this report, we have taken the basic principles of what is P.aerogenosa, and how it is related to the cystic 
fibrosis disease. Also, we have illustrated the formation of biofilms and the regulation of biofilms to the 
quorum sensing LasR/LasI and RhlR/RhlI systems.

Keywords: Cystic Fibrosis, Type IV pili (TFP), Alginate, Quorum sensing

Introduction

It is a fact that Pseudomonas aeruginosa is a 

ubiquitous, gram negative opportunistic pathogen. It 

is often found in hospitals and medical equipment and 

cuase many chest infection (i.e.nosocomial). Treatment 

of infections can often be difficult due to its ability to 
produce biofilm (1;2).

It is known that biofilm is a community of 
microorganisms that can be aggregated within 

extracellular polymeric substances produced by the same 

microorganisms (3). This mode of production would be 

as one of the protective mechanisms to survive in any 

harsh environments and some cells then would disperse 

to start producing biofilms under favorite conditions. 
It is studied that biofilm could be found in hospitals, 
natural, and industrial places (4;5). 

Biofilms can develop antibiotic resistance up to a 
thousandfold higher than planktonic cells. The formation 

of biofilm is shown to be controlled by intricate cell-to-
cell communication known as quorum sensing (QS) (6).

Psudomonas aeruginosa and cystic fibrosis 
disease

When admitting CF patients to hospitals, it is found 

that they suffer from aggravation of the illness. They 

show symptoms of fevers, loss of appetite, night sweats, 

weight loss, and they are treated with antibiotic therapy 

for a long time (7;9). 

To define the multisystem disorder Cystic fibrosis 
(CF), it could be said that it is caused by mutations in 

the gene encoding the CF transmembrane conductance 

regulator that known as cyclic AMP. It is usually 

regulate chloride ion channel. Thus when mutated, it 

will be mislocalized, or it will loss its action (8;10).

Biofilm formation as a virulence factor

It is reported that bacteria can adhere to each other 

to any desirable surface when exposed to antibiotic 

treatments and limited nutrients to survive (11). It is 

mentioned earlier that pathogens could resist antibiotics 

and any environmental conditions when enclosing 
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within biofilm architecture (12) . Many researchers show 

preference to study the bacterial metabolism and signals 

that are essential in the transition from planktonic cell to 

biofilm growth (13).

Exopolysaccharides of biofilm plays a significant 
role in pathogens protection and could make a scaffold 

barrier for pathogens to attach (14). Three polysaccharides 

in P. aeruginosa are responsible for antibiotic resistance 

and structure maintenance, such as Psl, Pel, and alginate 
(15). Before talking about the alginate layer in detail, we 

have to present some of the functions of all EPS involved 

in the biofilm production of P. aeruginosa(16). 

Biofilm development

In order to understand the physiology change of 

Pseudomonas aeruginosa during biofilm, it should be 
aware of biofilm stages in terms of motility mechanisms 
and regulation of pathogens near the scaffold surface 

(figure1), alginate production, and quorum sensing (17).

Attachment of bacterial cells on a surface

It is researched that during this step, 

exopolysaccharides protein could play a significant 
role in bacterial attachment on the surface where 

this protein causes significant changes of substratum 
salvation patterns (18) .There is a significant difference 
between aqueous and solid environments in terms of 

the adsorption of organic and inorganic substances on 

surfaces wherein the aqueous environment is extremely 

rapid and is estimated to be less than 1s (19).

The Reversible attachment of bacterial cells

This step depends firstly on the interaction of 
bacteria and substratum that often described to be weak 

according to vdW electrostatic forces and hydrophobic 

interactions [DLVO theory]. (17). It is researched that 

bacteria could easily be removed in this step by mild 

shear forces because they still show Brownian motion 
(20).

Irreversible attachment of bacterial cells

To make monolayers of bacterial cells, they use 

flagella to bind to the scaffold surface; making the 
initial step of microcolonies that form mature biofilm by 

twitching motility via TFP and single flagellum (21;22).

Biofilm Maturation step

In terms of definition, glycocalyx layers are made of 
organic and inorganic molecules with bacteria embedded 

in aqueous environments (23;17). These layers work 

professionally as glue material to attach the colonized 

bacteria to the surface and can trap nutrients from the 

environment such as exogenous DNA, minerals, proteins, 

and other desirable materials. The glycocalyx is usually 

composed of Pel, Psl, and Alginate exopolysaccharides 
(24;17). 

Detachment of bacterial cells from the biofilm

Colonized cells at this step could disperse from 

biofilm architecture and start colonizing on a new scaffold 
because of the death and lysis of the sub-population of 

bacterial cells within the mature biofilm (25). 

Figure 1, a) Schematic representation of a mature 
biofilm (22).

Figure 1, b) Biofilm formation (22).

Alginate layer formation

Clinical P. aeruginosa isolated from CF patients 

can produce alginate layer as exopolysaccharide and the 

overproduction of these layers would turn bacterial cells 

from non- to mucoid phenotype (26). There are several 

excellent reviews have been revealed that alginate 

precursor guanosine diphosphate mannuronic acid can 

be synthesized by algD, algA, and algC genes located on 

AlgT/U operon (figure 2) (28; 29)

Polymerization of polymannuronate

When labeling GDP mannuronic acid with 14C for 

in vitro experiment of alginate polymerization, alginate 

chain extents only in cell envelop with the presence of 

Alg8 protein, suggesting that polymerization requires an 

association between outer and cytoplasmic membranes. 

Also, overexpression of Alg8 protein up to 20 fold 

will increase alginate production and would alter the 

acetylation and epimerization profile. Another essential 
protein required for alginate production is Alg44 that 

has PilZ domains (cytoplasmic N-terminal), which 

when mutated by point mutation will lose the c-di-
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GMP binding thereby stop alginate production. The 

C-terminal periplasmic domain of Alg44 on other hand 

resemplesMexA [MexAB-OprM multidrug efflux pump] 
(16). These resembling properties could be beneficial to 
gene therapy (16; 30).

Regulations of biofilm formation

A Flurry of research from a molecular biology 

perspective showed that gene regulation of any gene 

expression of pathogens would be beneficial as gene 
therapy instead of antibiotics regimes (31,3). In biofilm 
production as mentioned above, array of genes will be 

participated in the production, and understanding how 

they are work and regulates by c-di GMP, 4-2- Gac A/ 

Gas S two- Component Systems, Alg C- dependent 

enzymatic regulation, and 4-4- Quorum Sensing, it can 

be controlled (28; 33). 

Regulation of alginate biosynthesis

As mentioned above how to produce alginate by a 

collection of genes, they need to be positively and/ or 

negatively regulated (34,35, and 36). Genes involved in this 

process are usally found on operon algD- algA PA3540- 

PA3551 that is controlled by algD promoter. To triger 

inducing and enhancing transcription of this promoter, 

AlgT (AlgU or σ22) is used (37; 38), and to deregulate 

AlgT and convert the strains to mucoid type, mucA 

and mucB genes produce inhibitors that inactivate algT 

action. Alg R plays a crucial role in regulating algC as it 

binds in three positions downstream and [- 479 ; - 457] 

bp upstream of the transcription starting point (39, 41). 

This property resembles enhancers in eukaryotic cells ( 

37, 39 and 40).

Many case report studies revealed that more than 

eighty percent of CF patients having P. auroginosa 

infections have strains with mutant mucA, stating that 

this gene is a key point for mutagenesis and cause mucoid 

patterns. Furthermore, algD transcription requires RpoN 

(s54) that is observed only in muc23. Besides, response 

regulators AlgR, AlgB, AlgZ, IHF, AlgP, and AlgQ 

show transcription process of algD controlling (39).

Quorum sensing regulation phenomenon

Quorum sensing is known to be the bacterial 

intracellular language that can regulate many virulence 

factors like bioluminescence, virulence factor expression, 

antibiotics,, sporulation, and biofilm production 
depending on cell density and environmental conditions 

by the production of autoinducers (AIs) (figure 3) (43; 

44). This phenomenon allows bacteria to communicate 

with each other in any hard circumstances to modulate 

behaviors of the bacterial population and density (43; 45). 

These signaling systems are The LasR/LasI and 

RhlR/RhlI systems can regulate the activation of more 

than 300 genes by producing acyl-homoserine lactone 

(AHL) (figure 4) (49). The LasI can synthesis PAI1 [N-(3-

oxo-dodecanoyl)-L-homoserine lactone (3-oxo-C12- 

HSL)], which is a signaling molecule, and LasR plays as 

a transcriptional regulator (42, 43). 

The PAI1 molecule can activate LuxR-type 

transcription factor (LasR), and then LasR-PAI1 would 

induce the production of LasA protease, LasB elastase, 

exotoxin A, alkaline protease, and the LasRI(50). On other 

hand, PAI2 [N-butanoyl-L-homoserine lactone] along 

with RhlR regulator enhances the production of many 

molecules such as hydrogencyanide, LasB elastase, 

rhamnolipid, pyocyanin, and cytotoxic lectins (50). 

Positive regulation by the Lux R family member 

It is demonstrated that the LuxR family 

regulator regulates quorum sensing positively by 

encoding an autoinducer-responsive transcriptional 

activator. While LuxI encodes a protein required for 

autoinducersynthesis(47,48) . 

Conclusion

It is shown in this report the basic principles of 

what is P.aerogenosa, and how it is related to the cystic 

fibrosis disease. Also, advances in biofilm formation 
of P.aerogenosaand regulations with a focus on the 

biosynthesis of alginate. Besides, the role of LasR/LasI 

and RhlR/RhlI is demonstrated. 
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Detection of Campylobacter jejuni and Campylobacter coli by a 
PCR assay in Patients with Diarrhea
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Abstract

Campylobacter sp. is complex taxonomy, fastidious growth criteria, and biochemical inertness, identification 
of campylobacter in clinical samples by traditional cultures is problematic and slow. Because of that a rapid, 
responsive, and precise polymerase chain reaction (PCR) assay capable of detecting and differentiating 
Campylobacter jejuni (hipO) and Campylobacter coli (glyA) directly from human feces. Diagnostic PCR 
on template DNA extracted directly from the stool offers catchy advantages including the reduced time of 
analysis and detection of non-viable and non-cultivable bacteria contained in the sample.From a human 
patient with diarrhea by using conventional PCR assay. One hundred fecal samples were collected from 
patients suffering from watery, bloody, and mucous diarrhea, aged (1 month-60 years old) from both sexes 
(55Male, 45 Female). From many places in Thi-Qar province, Bint Alhuda Hospital, and Outpatient Clinics 
during the period from August 2020 to November 2020. Four isolates (4%) were diagnosed as genus C.coli 
and one isolate (1%) was diagnosed as genus C.jejuniby using glyA and hipO gene for C.coli and C.jejuni 
respectively.

Keywords: Campylobacter sp. ,PCR , hipO, glyA , diarrhea 

Introduction

Diarrhea, which is characterized by a rise in stool 

water content and frequency, typically occurs when 

either the absorption of fluid/electrolytes is decreased 
or the secretion of water and electrolytes is increased 

in response to an infection(1). Globally, in 2015 that 

diarrhea has become a leading cause of death for 

all ages(2). Campylobacters were first isolated from 
humans in 1938 from the blood cultures of patients 

suffering from diarrhea(3). Campylobacter is well known 

worldwide as the leading cause of bacterial foodborne 

diarrheal disease, while poultry has been identified as a 
major cause of human infection with campylobacter, C. 

jejuni can live in droppings of chicken up to 6 days after 

excretion(4).Foodborne infection with Campylobacter 

is a problem and an economic burden on the human 

population that has caused about 8.4% of global cases 

of diarrhea(5). C.jejuni and C.coli belong to the family 

Campylobacteraceae(6). Campylobacter sp. have many 

virulence factors are developed, such as outer membrane 

proteins and, endotoxins and other factors that increase 

bacterial pathogenesis(7). Campylobacteriosis is a 

collective description of infectious diseases caused 

by pathogenic Campylobacter species(8). Watery or 

bloody diarrhea, nausea, stomach pain, fever, headache, 

gastroenteritis, vomiting, and abdominal cramps are the 

usual symptoms of campylobacteriosis(9). C. jejuni is a 

significant cause of worldwide bacterial diarrhea and 
has several sequelae, including GuillainBarré syndrome, 

inflammatory bowel disease, reactive arthritis, and 
irritable bowel syndrome(10).C.coli is pathogenic to 

humans and is one of Campylobacter ap. most important 

human enteropathogens. The biochemical properties 

closely mimic C.jejuni The only difference between the 

C.jejuni is that C.coli has no hydrolysis capability of 

hippurates(11).This study aimed to develop a PCR assay 

for the simultaneous detection of C. jejuni and C. coli 
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strains from stool specimens. 

Methods

Collection Stool Samples 

One hundred faecal samples were collected from 

patients suffering from diarrhea, from both sexes from 

many place in Thi-Qar province. Fecal sample collection 

in a sterile medical stool sample container and placed in 

cooling box for work in science collage department of 

biology Laboratories at University of Thi-Qar .Isolation 

was done as follows:

1: Extraction of Genomic DNA 

Genomic DNA was extracted from a total of 

100 faecal specimens from diarrhea patients using a 

Stool DNA Extraction kit (Geneaid, UK ) and done 

according to company instructions in many steps. DNA 

concentration (ng/µl) is measured by using a Nano-

drop spectrophotometer and DNA purity is checked by 

reading the absorbance at (260/280). Extracted DNA 

samples were stored at -20 ºC until required.

2: Loading and running of DNA.

DNA samples are mixed with dye loading and 

then this mixture is loaded into wells in agarose gel 

electrical current allowed at 60 volts for 60 minutes. UV 

transilluminator was used for the observation of DNA 

bands and photographed as shown in (figure 2).

3: PCR Assay

Genomic DNA extracted from the stool sample 

is conduct to simple PCR to obtain diagnostic gene 

(hipO) for C.jejuni and (glyA) for C.coli (Table 1). 

PCR master mix was prepared by using AccuPower® 

PCR PreMix kit Bioneer, Korea, and the PCR master 

mix reaction was prepared according to kit instructions 

in 20 μl total volume, the reaction is performed as 
2μl for each primer (F, R),5 μl of DNA template and 
complete with Free water 11 μl.PCR is performed in 
Thermocycler according to programs shown in (Table 

2). PCR products were detected by gel electrophoresis, 

agarose gel weight to prepare 1.5% gel in 1X TBE. The 

DNA molecular weight marker was also loaded in the 

first one of the wells (from left). The power was set at 
50 voltages for 75 min to observe DNA under an electric 

field. Electrophoresis products were visualized using 
UV light on a transilluminator and photographed. 

Table (1):Primers Sequences used for Gene Amplification.

Gene Primer Sequences (5’-3’)
Product Size 

(bp)
Reference

hipO
F ACTTCTTTATTGCTTGCTGC

323

(12)
R GCCACAACAAGTAAAGAAGC

glyA
F GTAAAACCAAAGCTTATCGTG

126
R TCCAGCAATGTGTGCAATG

Table (2): PCR Programs used for Gene Detection.

Gene
Initial 

denaturation
Denaturation Annealing Extension

Final
Extension

hipO
Temp

Time

95ºC

6 min

95ºC

30 sec

54ºC

30 sec

72ºC

30 sec

72ºC

10 min

Cycle 1 30 1

glyA
Temp

Time

95ºC

6 min

95ºC

30 sec

52ºC

30 sec

72ºC

30 sec

72ºC

7 min

Cycle 1 30 1
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Results

Out of 100 stool samples, 5 samples (5%) yielded the 

Isolation of Campylobacter species, 1 (1%) as C.jejuni 

shown in fig (3) and 4 (4%) as C.coli Shown in (Figure4) 
by using PCR assay. The results showed one infection 

of C.jejuni in a female at the age of four months, while 

C.coli bacteria showed a difference in ages between 

seven months and ten years for both sexes.The majority 

of cases (60%) were under fifteen years, while 40% were 
under one year of age, Out of these positive cases, 60% 

were females and 40% were males (Table 3).Depending 

on gross examination of stool samples, 3 patients (60%) 

of all positive results were watery diarrhea, whereas 1 

patient (20%) was for each bloody and mucous diarrhea. 

During the four Months of the year, we noticed that the 

majority of cases occurred from the beginning of August 

to the end of October (Table 4) .Regarding the clinical 

status of patients, fever represented the most frequent 

symptom of diarrheal acute gastroenteritis (87%) 

followed by vomiting (55%), nausea (41%), and stomach 

pain (35%), other symptoms as abdominal cramps and 

headache was (27%) (26%) as shown in (Figure 1). 

Table(3):Distribution of Campylobacter sp.according Age and Gender.

Isolation Campylobacter sp.

 Age  NO.  %  Gender NO.  %

>1  2  40  Male  2  40

>15  3  60  Females  3  60

 Total  5  100  Total  5  100

Table(4): Distribution of Campylobacter sp. according Type of Diarrhea and Date of Isolation.

Isolation Campylobacter sp.

Type of Diarrhea  N0  % Date Of Isolation  N0  %

 Watery  3  60  August  2  40

 Bloody  1  20  September  2  40

 Mucous  1  20  October  1  20

 Total  5  100  Total 5  100
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Figure (1): The Frequency of Clinical Manifestatioins of Diarrhea Infaction.

Figure (2): A : Gel Electrophoresis of DNA, Agarose 1.5%,and TBE(1X) at (60V for 1 . B : Gel 
Electrophoresis glyA PCR Product,(M: DNA Ladder 100-1500 bp),1,2,3,4 Positive Result; 5-15Negative 

Result.
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Discussion

The present study describes a molecular method for 

the identification of campylobacter as a source of causing 
diarrhea by direct PCR assay because this technique 

confers high sensitive detection and has the ability to 

quantify nucleic acids at very few copies of the target 

sequence. Campylobacter has been detected in 5(5%) of 

a total of our samples. Campylobacter was also detected 

in different places in Iraq, in Duhok city Campylobacter 

is isolated of 4 diarrhea patients(13). in the city of Mosul 

detected Campylobacter for patients with diarrhea, a rate 

of (6.3%)(14). In the city of Ramadi, western Iraq, isolated 

Campylobacter at a rate of(8.92%)(15) which is a similar 

result to a study conducted in the city of Al-Duwaniyah 

where the two researchers isolated Campylobacter from 

100 infected patients diarrhea using the method of direct 

DNA isolation from feces and the rate of infection with 

Campylobacter was (8%)(16), and this results somewhat 

similar to our study.

The current study agreed with the previous study 

done in the USA despite the environmental difference 

between Iraq and the USA as well as poor living 

conditions, which isolated Campylobacter (5.8%)(17). 

Also, the previous study was carried out in south India 

to Detection and species identification of Campylobacter 
in stool samples by Rajendran et al. they indicate that 

4.5% Campylobacter(18). Similarly, El-Hamid et al. 

were detected Campylobacter in 4.07% of human stool 

samples were collected from gastroenteritis patients in 

Egypt(19). On the other hand, the current study disagrees 

with, Gitahi et al. found the highest percentage of 

Campylobacter(18.27%) from (580) of patients suffering 

from severe diarrhea(20). On the contrary, a study in 

India found a low percentage of Campylobacter (3.40%) 

of (88) people with diarrhea, this outcome is close to our 

current research(21), and in New Zealand found a small 

percentage of Campylobacter compared with our study, 

finding only 2.9 % of the total her samples (1604)(22).

The result of our study differs from those previously 

reported by Liang et al. they found a different percentage 

of 63.69% were males while females lowest (36.31%)
(23). however, Karikari et al. report the females highest 

67.6% and males were 32.4% suffered from diarrhea(24).

Campylobacteriosis prevalence appears to wane 

with age as reported in our study. The prevalence of 

Campylobacter infection was decreased from 60 % in 

the age group of >15 years old to 0% in 15-60 years old 

and agree with a previous study prepared by Abushahba 

et al. the isolation rate of campylobacter sp. was higher 

in 18-39 years old (42.8%) and (0%) above 40 years 

old(25). This study is in agreement with a study conducted 

by Chukwu et al. that found Campylobacter sp. caused 

bloody diarrheal constituted 16.2% of the total diarrheal 

Consistency(26). On another hand, Compared to a study 

conducted by Zachariah et al.the rate varies significantly 
the highest percentage being mucous (68%) and the 

lowest ratio (18%) of watery(27).

Genomic DNA was extracted from stool samples 

using a DNA Geneaid Stool Extraction Kit (UK). The 

result was 5% isolation of campylobacter sp. from 

patients with diarrhea. The result of the current study 

is the approach with a study Maher et al. by using 

DNA extracted directly from the fecal specimens by 

the QIAamp DNA stool Minikit found the percentage 

of Campylobacter (6.4%) from People with diarrhea(28). 

Also, the result of the current study is nearly for study 

Rizal et al. shown (8.3%) isolated Campylobacter(29). 

Conclusions

Our result showed that it was possible to detect 

Campylobacter directly from human fecal specimens 

from infected patients with diarrhea by PCR. which 

enabling a quick result to be obtained if an urgent 

diagnosis is needed or rapid confirmation in the case of 
a suspected outbreak.
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Abstract

This study aims to determine the legal protection of nurses in performing medical actions on the basis of 
an abundance of doctors. This study uses a sociological juridical approach by examining what is behind 
the appearance of the application of laws and regulations. The type of data used is primary data, namely 
research conducted directly in the community in the Bengkulu City General Hospital and secondary data 
is data obtained from a review of the literature, and analyzed by qualitative methods. The results showed 
that nurses in Bengkulu City Hospital received protection from the hospital as long as the nurse carried out 
their duties in accordance with service standards, professional standards and standard operating procedures. 
The Indonesian National Nurses Association (PPNI) in Bengkulu City also provides legal protection in the 
form of defense and assistance as long as the nurse is registered as a member of the PPNI. Meanwhile, the 
criminal responsibility of nurses in carrying out medical actions on the basis of the abundance of doctors in 
the Bengkulu City Hospital has not been clearly regulated, because there has not been a written delegation 
of authority from doctors to nurses in carrying out medical actions. Pursuant to Article 55 and Article 56 of 
the Criminal Code, if it is proven that what a nurse has done on an abundance of doctors is a criminal act 
(offense), the nurse can be punished as the perpetrator (pleger), and the doctor as the one who ordered it.
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Introduction 

Health is a human right and one of the elements 

of welfare that must be realized in accordance with 

the ideals of the Indonesian people as referred to in 

Pancasila and the 1945 Constitution of the Republic of 

Indonesia, this is explained in Article 28 H paragraph 

(1) of 1945 Indonesian Constitution. The government 

is responsible for planning, regulating, organizing, 

fostering, and supervising the implementation of 

health efforts that are evenly affordable to the public as 

regulated in Article 14 paragraph (1) of Law Number 36 

of 2009 concerning Health.Health service efforts carried 

out by health workers are expected to provide benefits to 

all Indonesian people, which cannot be separated from 

human values. This has been regulated in the general 

explanation of Law Number 36 of 2009 concerning 

Health that: “Every activity in an effort to maintain 

and improve the highest public health status is carried 

out on the basis of non-discriminatory, participatory 

and sustainable principles in the framework of forming 

Indonesia’s human resources, as well as increasing the 

nation’s resilience and competitiveness for national 

development.

Doctors and nurses have a big role and responsibility 

regarding public health issues, without discrimination or 

differentiation of services to patients. Health services 

must be provided by competent health workers, both in 

terms of education and licensing in accordance with the 

provisions of the applicable laws.In health services, the 

main activity of the hospital places doctors and nurses as 

health workers who are most closely related to patients 

in handling disease¹. Nurse change from being a doctor’s 

DOI Number: 10.37506/ijfmt.v15i3.15913
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arm to a doctor’s partner is very complex.² Legal liability 
will be separate for individual errors or omissions, in 

medical malpractice, and in nursing malpractice.³

Nurses are health workers whose quantity is more 

than doctors (medical personnel), and are very interested 

in dealing directly with patients, so that nurses are most 

vulnerable to risks arising from the consequences of 

actions taken in carrying out health services and nursing 

actions, as well as the task of delegating authority from 

doctors. which is an invasive medical action,¹ therefore 

nurses in medical action are only limited to helping 

doctors, because they are carried out according to the 

doctor’s orders and instructions. Therefore, there must 

be clear authority between medical actions performed 

by doctors and actions that are under the authority of 

nurses, so that there is no overlap.

Regulations regarding the duties and authorities 

of nurses are contained in Law Number 38 of 2014 

concerning Nursing, Article 29 paragraph (1) letter e, 

which states that: “In carrying out Nursing Practices, 

Nurses serve as executors of tasks based on the delegation 

of authority”. The nurse’s job is not to perform medical 

actions but to provide nursing services. Even though in 

the field, many nurses take medical action due to a lack 
of medical personnel.In carrying out their duties and 

functions, nurses are required to be responsible for every 

action, both in carrying out their duties at the hospital, 

health center or in the clinic. As a nurse, of course you 

already know their role and function, and this was agreed 

upon when carrying out the oath as a nurse. There are 

many cases that make nurses face legal problems related 

to the actions taken.

The legal relationship between doctors and nurses 

in health service efforts can be in the form of delegation/

delegation of authority by delegative or mandate. Doctors 

in giving delegated/delegated tasks must be sure that the 

nurse who is given the delegation/delegation is able to 

carry out their duties properly and must pay attention 

to the competence of a nurse, so that patients who seek 

treatment with the doctor are sure and believe that the 

actions taken by the nurse are under the supervision and 

responsibility of the doctor. Medical action is very risky, 

so it can be detrimental to the patient if it is carried out 

by someone who is not competent. Nurses as recipients 

of the delegation or who are delegated with authority 

have the right to reject or accept it.The implementation 

of tasks based on the delegation of authority in medical 

action can be carried out by delegation or mandate. 

Article 32 of Law Number 38 of 2014 concerning 

Nursing explains that delegation of authority means that 

the delegation of responsibility lies with the nurses who 

carry out the task. Mandatory delegation of authority 

means that nurses carry out medical actions under the 

supervision of doctors.The exception to the duties and 

powers of nurses is based on Article 29 of Law Number 

38 of 2014 concerning Nursing, with the aim of providing 

legal protection for nurses in the administration and 

health services. The exception provisions in Article 35 

paragraph (1) stated that in an emergency to provide first 
aid, nurses can take medical action and administer drugs 

according to their competence.

Nurses who work in remote areas, have to deal 

with natural conditions that are far from medical reach, 

sometimes instead of being rewarded or protected, they 

are even punished, for helping patients with a sense 

of humanity to prevent disability or death. There is a 

dilemma faced by nurses that require medical action 

without overflow from doctors.Medical action is an 
action carried out according to the professional standards 

of a doctor, namely a medical action of a doctor in 

accordance with the standards of the medical profession 

carried out carefully according to medical standards, as 

a doctor who has an average ability compared to doctors 

from the same category of medical expertise in the same 

condition, with means of effort that meet a reasonable 

(proportional) comparison with the concrete goals of the 

medical action.⁴

Several cases encountered were related to medical 

actions taken by nurses in helping patients which resulted 

in death and resulted in crime, namely the fatal injection 

that occurred at the Cut Nyak Dhien General Hospital 

(RSU CND) Meulaboh, on suspicion of negligence by 

the on-duty nurse when giving medication to the patient. 

until the patient dies after being injected, and the Head of 

the Assistant Public Health Center (Puskesmas) in Kuala 

Samboja, Kutai Kertanegara East Kalimantan, Misran, 

a nurse, was sentenced to 3 months imprisonment by a 

judge for prescribing medicine to the community.‐In 
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his decision dated 19 November 2009, a judge at the 

Tenggarong District Court chaired by Bahuri and member 

judges Nugraheni Maenasti and Agus Nardiansyah 

sentenced him to 3 months imprisonment, a fine of Rp. 2 
million rupiah and a subsidiary of 1 month in prison. The 

judge gave a sentence based on Law Number 36 of 2009 

concerning Health Article 82 (1) letter D in conjunction 

with Article 63 (1) Law Number 32 of 1992 concerning 

Health.There is a mismatch in the exercise of authority 

between doctors and nurses, which is the right of doctors 

to be carried out by nurses. With the limited number of 

doctors, it creates a situation that requires nurses to take 

medical actions, which are carried out with the presence 

or absence of delegation of authority to save patients’ 

lives, this is a dilemma faced by the nursing profession. 

The delegation of authority from doctors to nurses must 

be in writing in accordance with applicable regulations, 

because it is risky and detrimental to nurses or can harm 

others for the risks that occur, so that responsibility is 

borne unilaterally which can harm the nurse. 

Research Methods

This research is a juridical empirical/sociological 

research, with a qualitative approach. In sociological 

juridical research, the task of the researcher is to examine 

“what is behind the appearance of the application of 

laws and regulations” (something behind the law).⁶ 
The type of data used is primary data, namely research 

conducted directly in the community (RSUD Kota 

Bengkulu) and secondary data is data obtained from a 

review of the literature related to research problems. 

The data collection technique is done by triangulation, 

which combines various data collection techniques and 

existing data sources (primary data sources).

The research was conducted at Bengkulu City 

Regional General Hospital (RSUD) is one of the hospitals 

that provides health services to the people of Bengkulu 

City. Bengkulu City Regional General Hospital began 

operating in January 2014. RSUD Kota Bengkulu has 

a vision “Providing Quality and Affordable Services 

by Prioritizing Customer Satisfaction Towards the best 

hospitals in Bengkulu Province”, while the mission is: 

Making Bengkulu City Regional General Hospital a 

quality service provider, oriented to customer needs and 

satisfaction, Increasing quality of professional human 

resources. Improve the welfare of all employees and 

create community independence for healthy living.

RSUD Kota Bengkulu has a total of 15 general 

practitioners, 3 general dentists, 15 basic specialist 

doctors consisting of: 4 internal diseases, 1 health person 

children, 3 surgeons, 4 obstetricians and gynecologists, 

1 neurologist, 1 ENT person, and 1 dermatologist. In 

addition, there are 4 supporting specialists consisting 

of: 1 anesthesiologist, 2 radiologists, and 1 clinical 

pathologist. Then there are 2 specialist dentists consisting 

of: 1 conservation person and 1 prosthodontist. There 

are 25 pharmacy personnel consisting of: 1 pharmacist 

Head of Hospital Pharmacy Unit, 10 Pharmacists in 

outpatient/dispensary, 12 pharmacists in inpatient, and 

2 pharmacists who coordinate admissions.The number 

of nurses is 147 (people, and 61 midwives. Meanwhile, 

the other health workers totaled 51 people, and non-

health workers amounted to 91 people, consisting of: 

5 structural people, and 86 general functional people.

Based on the number of health workers in Bengkulu City 

Hospital, the number of nurses is the largest compared 

to other health workers. This illustrates that most nurses 

provide health services in Bengkulu City Hospital. 

Legal Protection for Nurses Who Perform 
Medical Actions

Legal protection is providing protection to human 

rights that have been harmed by others and this protection 

is given to the community so that they enjoy all the rights 

given by law.⁷ As citizens, the constitutional protection 

of the law has been stipulated in Article 28 letter D 

paragraph (1) of the 1945 Constitution, that “everyone 

has the right to recognition, guarantees, protection and 

legal certainty that is just and equal treatment before 

the law.With reference to Article 36 letter a, Law 

Number 38 of 2014 concerning Nursing, confirms that 
in carrying out nursing practice nurses have the right 

to obtain legal protection as long as they carry out their 

duties in accordance with service standards, professional 

standards, standard operating procedures, and provisions 

of laws and regulations.Legal protection is also provided 

for health workers in carrying out their duties according 

to their profession, this has been stated in Article 27 

paragraph (1) of Law Number 36 of 2009 concerning 

Health. It is stated that health workers are entitled to 
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compensation and legal protection in carrying out their 

duties in accordance with profession.

Medical action is fully the competence of medical 

personnel. Nurses can perform medical actions based 

on the delegation of authority/delegation from medical 

personnel in writing. Nurses cannot make their own 

decisions in carrying out medical actions, but based on the 

delegation from the doctor and under supervision. This 

is confirmed in Article 32 paragraph (1) of Law Number 
38 of 2014 concerning Nursing, that the implementation 

of duties based on the delegation of authority as referred 

to in Article 29 paragraph (1) letter e can only be given 

in writing by medical personnel to nurses to carry out a 

medical action and evaluate its implementation.

Referring to the provisions of Article 23 paragraph 

(1), (2) and (3) Regulation of the Minister of Health 

of the Republic of Indonesia Number 2052/Menkes/

PER/X/2011, it can be concluded that a doctor or dentist 

can delegate medical treatment to nurses, midwives or 

staff. other specified health in writing. Medical action 
can only be performed in situations where there is a need 

for services that exceeds the availability of a doctor or 

dentist at the service facility. And it is not clear how long 

it will take for the delegation of authority, whether it is 

made at any time for medical action.

Nurses who carry out nursing care measures in 

health care facilities (homes and Community Health 

centers/Puskesmas) are required to have a registration 

certificate (STR) and a license to practice nurses, in 
order to provide legal protection, where the nurse is 

the service provider, and regarding the legality of the 

nurse in providing health services.From the results of 

observations and interviews with informants who are 

implementing nurses in the internal disease room of the 

Bengkulu City Regional General Hospital, nurses are 

more involved in carrying out medical actions to assist 

doctors’ duties (such as injections, inserting Nasogastric 

tubes/NGT and inserting infusions), but delegation 

of authority or written delegation given by doctors to 

nurses does not yet exist, only based on the delegation of 

authority in medical action as a whole in 2016.

This indicates that nurses continue to carry out 

medical actions without a written delegation of authority 

from doctors to nurses, with the principle of humanity 

and benefit, solely to help patients, who feel neglected, 
even though they are aware of what is being done and 

the risks. RSUD Kota Bengkulu will facilitate if there is 

negligence by its health personnel.To avoid or minimize 

the occurrence of mistakes made by nurses in health care 

efforts, the policy taken by the Bengkulu City Hospital 

for legality is that nurses who work must have a license 

to practice (SIP) and a registration certificate (STR), and 
are a legal umbrella for nurses. Every action taken must 

be guided by existing standard operating procedures 

(SOPs). Nurses who carry out medical actions such as 

insertion of a Nasogastric tube/NGT are nurses who are 

competent/expert and must also have informed consent. 

Regarding the competence of nurses, the Bengkulu City 

Regional Hospital also conducts evaluation and nurse 

credentials. The same is the case with Malaysia. The 

granting of special status for nurses, assistant medical 

workers and their health workers who have completed 

their residency,⁸ and have expertise in certain fields 
of medicine is an important process for the credential 

system.⁹ In dealing with such problems, according to the 

Bengkulu City Indonesian National Nursing Committee 

(PPNI), nurses are entitled to protection from PPNI in 

the form of defense and assistance as long as the nurse is 

registered as a member of PPNI and is accompanied by 

a lawyer. Professional legal protection can be given to 

nurses who work in accordance with their competencies. 

Nurse’s Criminal Responsibility in Carrying out 
Medical Actions

In principle, the duty and authority of the nurse 

is to carry out nursing practice. As explained above, 

nurses can perform medical actions based on written 

delegation/delegation of authority from doctors.Nurses 

at the Bengkulu general hospital took more medical 

actions to assist doctors without delegation of authority 

in writing, so that the nurses did not focus on providing 

nursing care, even though they are aware of what is 

being done and the risks.

Nurses can be held liable for the penalty if they take 

medical action and treatment that is not in accordance 

with standards, which can cause damage/pain/loss 

(damage) arising from the action. In carrying out 

nursing practice, nurses must know their functions, 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      3951

there are three functions of nurses, namely, independent, 

interdependent and dependent functions.¹ Meanwhile, 

the roles of nurses in health services are: Nurse as 

executor, nurse as educator, nurse as manager, and nurse 

as researcher.

Based on this function, only the dependent function 

of the nurse can be held accountable to the doctor 

because the nurse works on the basis of the doctor’s 

order, so when the doctor’s order has been carried out 

by the nurse properly and properly, it turns out that he 

has experienced a failure in the medical service, then 

this failure can be accounted for. doctor. This transfer 

of responsibility is called the doctrine of vicarious 

liability or Respondent Superior. Thus, this vicarious 

liability, even if a person has not committed a crime 

or crime by himself, is still responsible.In addition to 

individuals who can be prosecuted criminally, based 

on modern criminal law theory, a corporate or legal 

entity (in this case a hospital) can also be prosecuted.¹⁰ 
Meanwhile, criminal liability can only be carried out 

against someone who has committed a criminal act.The 

attitude of neglecting one’s own obligations relating to 

the delegation can make accountability for the losses 

incurred, shifting from the doctor in charge to the 

recipient of the delegation, if it is true that the doctor 

has acted appropriately. In addition, the recipient of the 

delegation must be responsible himself for the medical 

actions he has taken, if these actions have been carried 

out without instructions, or deviate from the instructions 

he received.¹¹

Aspects of criminal law for nurses in health 

services are related to the responsibilities of nurses in 

health services both in hospitals. The ability to take 

responsibility is closely related to criminal acts. Criminal 

action is an act which is prohibited by the criminal law 

and is punishable by punishment.¹² Based on the principle 
of legality “no act can be punished, except based on the 

provisions of the existing criminal legislation”. Every 

act of a nurse that causes a loss in health care efforts both 

in carrying out doctor orders, carrying out collaborative 

and independent functions, nurses can only be convicted 

if this has been regulated in law.¹³

In principle, actions that are called against the law 

that are violated are not only violations of positive law, 

but also unwritten law, decency and propriety. To be 

able to be convicted of nurses in health service efforts, 

besides the element of having fulfilled the legality 
principle, which has the nature of violating the law is an 

element of error in the form of deliberate or negligence. 

To prove whether there is negligence or deliberation 

in health services due to violations of the code of 

ethics, professional standards, practice standards, or 

swearing in by nurses as health workers, it is examined 

and determined by the Health Workforce Disciplinary 

Council. ¹ Thus, for the existence of an error must meet 

the elements, namely: a) Committing a criminal act 

(nature against the law), b) Above a certain age can be 

responsible, c) Have a form of error in the form of intent 

or negligence, and d) Absence of excuses. If the four 

elements above are fulfilled, then the nurse who provides 
health services in the hospital can be found guilty so that 

he is considered responsible for the action he/she has 

committed.¹²

Regarding the criminal responsibility of nurses in 

the hospital if there is an error in medical action on the 

basis of an abundance of doctors, Article 51 paragraph 

(1) of the Criminal Code stipulates that “whoever 

commits an act to carry out a position order given by the 

competent authority, does not convicted”.¹⁴Paragraph 

(2) stipulates that “An order of office without authority 
does not lead to the abolition of a crime, unless the one 

ordered, in good faith thinks that the order is given 

with authority and its implementation is included in 

the environment of his work”. This means that nurses 

are not responsible for the consequences arising from 

their actions if they are carried out according to orders 

from doctors or superiors at the hospital. Furthermore, 

if the order is given outside the limits of the authority 

of giving the order, but the nurse in good faith thinks 

that the order is being carried out by lawful authority 

and its implementation in health services in the hospital.

Liability in criminal law is known as participation 

in committing a criminal act. Inclusion occurs when 

a delict (criminal act) involves several or more of the 

perpetrators.¹⁵Inclusion according to the Indonesian 

Criminal Code, namely: a) maker(Article 55) consisting 

of a manager, who orders to do, participantand promoter; 

b) assistant (Article 56) which consists of servants at the 

time the crime was committed, and servants before the 



3952    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

crime was committed.¹⁶ Based on Article 55 and Article 

56 of the Criminal Code above, it can be explained that if 

it is proven that what a nurse has done on an abundance 

of doctors is a criminal act (offense),¹⁷ then the nurse 

can be punished as the perpetrator, and the doctor as the 

one who ordered it.¹⁸ Punishment is also for people who 

deliberately helped when the crime was committed.¹⁹

Conclusion

After what has been described based on the results 

of the research, the discussion in the previous section 

regarding legal protection of nurses in carrying out 

medical actions on the basis of an abundance of doctors, 

it can be concluded that the provisions of legal protection 

for nurses who carry out medical actions on an abundance 

of doctors are nurses who work at the Bengkulu City 

Regional General Hospital who receive protection from 

the hospital as long as the nurse carries out duties in 

accordance with service standards, professional standards 

and standard operating procedures And the Indonesian 

National Nurses Association (PPNI) Bengkulu City also 

provides legal protection in the form of defense and 

assistance as long as the nurse is registered as a member 

of the PPNI.Moreover, the criminal responsibility of 

nurses in carrying out medical actions on the basis of the 

abundance of doctors at the Bengkulu City Hospital has 

not been clearly regulated, because there has not been a 

written delegation of authority from doctors to nurses 

in carrying out medical actions. Meanwhile, the nurse’s 

criminal responsibility is based on a dependent function 

that can be accounted for by the doctor, because the nurse 

works on the doctor’s order. When the doctor’s order 

has been carried out by the nurse properly and properly, 

it turns out that he has failed in the medical service, then 

this failure can be accounted to the doctor. Every act of 

a nurse that causes a loss in health care efforts both in 

carrying out doctor orders, carrying out collaborative 

and independent functions, nurses can only be convicted 

if this has been regulated in law. Pursuant to Article 55 

and Article 56 of the Criminal Code, that if it is proven 

that what the nurse did against the abundance of doctors 

was a criminal act (offense), then the nurse could be 

punished as the perpetrator (and the doctor as the one 

who ordered to do it. 
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Abstract 

Children who are malnourished for a long time can experience a failure to thrive, namely stunting.This 
situation occurs in many developing countries such as Indonesia. Stunting is a linear growth disorder 
characterized by a TB/U z-score less than -2SD. The study aimed to examine the incidence of stunting in 
children under five in terms of exclusive breastfeeding (ASI), complementary foods of breast milk (MP-
ASI), immunization status, family characteristics. The research approach is quantitative with a Case-Control 
Study design and is carried out in West Java Province, with a sample size of 120 people. Data analysis 
includes bivariate using Chi-Square. The results showed that the incidence of stunting in children under 
five was due to low family income (p = 0.004; OR= 9.33), non-exclusive breastfeeding (p= 0.001; OR= 
28.5), poor complementary feeding (p= 0.001; OR= 16), and incomplete immunization (p = 0.00; OR = 17). 
Stunting in children under five is closely related to low family income, non-exclusive breastfeeding, poor 
complementary breastfeeding, and incomplete immunization. Meanwhile, non-exclusive breastfeeding is a 
dominant factor as a risk factor for children experiencing stunting. 

Keywords:Stunting, Exclusive Breastfeeding (ASI), MP-ASI, Immunization Status 

Introduction

Nutrition is an important factor that determines the 

level of human health and well-being. Good nutrition if 

there are a balance and harmony between the physical 

development and mental development of the person. 

There is a very close relationship between nutritional 

status and food consumption. The optimal nutritional 

status level will be achieved if the optimal nutritional 

needs are met.1,2

Malnutrition is often assumed to be the result of 

food insecurity alone, data from many countries states 

that food or food is not the only or even the main 

cause of malnutrition, unless it is under conditions of 

hunger.3Based on various studies, there are other factors 

such as maternal knowledge, parenting, access to health 

services, water, and sanitation that play an important 

role.1,2

One of the health indicators assessed for the success 

of its achievement in the MDGs is the nutritional status 

of children under five. Childhood under five is a group 
that is prone to experiencing malnutrition, one of which 

is stunting.4Stunting (short) is a linear growth disorder 

caused by chronic malnutrition or chronic or recurring 

infectious diseases. Stunting is the result of measuring 

the nutritional status of infants as seen from the TB/U 

indicator, which describes their chronic nutritional 

status, meaning that they arise as a result of long-lasting 

conditions such as poverty, improper parenting, frequent 

disease recurring due to proper hygiene, and sanitation 

not good.5,6

Stunting is a major nutritional problem that will 

have an impact on social and economic life in society. 

Besides, stunting can affect children under five in the 
long term, namely disrupting their health, education, 

and productivity in the future. Stunting children 

under five tend to find it difficult to achieve optimal 
growth and development potential both physically and 
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psychomotor.6,7

Stunting in children under five is an indicator of 
nutritional status that can provide an overview of the 

disruption of overall socio-economic conditions in the 

past. Stunting that occurs during childhood is a risk 

factor for increased mortality, low cognitive abilities and 

motor development, and imbalanced bodily functions. 

The incidence of stunting is related to various factors 

including family environment (education, employment, 

income, parenting, diet, and number of household 

members), nutritional factors (exclusive breastfeeding 

andduration of breastfeeding), genetic factors, infectious 

diseases, and the incidence of LBW.7,8

Based on the background and problems above, 

the formulation of the problem in this study is what is 

the incidence of stunting in children under five when 
viewed from exclusive breastfeeding (ASI), MP-ASI, 

immunization status, and family income in West Java 

Province. 

Material And Method

This research is a quantitative type with a Case-

Control Study design. The sample used in this study was 

120 of them consisting of 60 cases and 60 controls. The 

sample criteria in this study consisted of cases; babies 

aged 12-60 months who are stunted, are recorded in 

the weighing register, there is supporting data (KMS), 

control, babies aged 12-60 months are not stunted, are 

recorded in the weighing register, there is supporting 

data (KMS. and age of children under five at intervals: 
12-23 months, 24-35 months, 36-47 months, 48-60 

months). 

Findings

Table 1. Risk Factors for Stunting in Indonesia

Variable

Bivariate

Stunting

P-Value
OR

CI (95%)
Case Control

n % n %

Exclusive Breastfeeding

Not exclusive 57 95 24 40
0.001

28,5

3,13-257,44Exclusive 3 5 36 60

Complementary foods with breast milk (MP-ASI)

Not good 48 80 12 20
0.001

16

3,40-75,35Good 12 20 48 80

Immunization Status

Incomplete 45 75 9 15
0.000

17

3,46-83,45Complete 15 25 51 85

Family Income

Low 42 70 12 20
0.004

9,33

2,18-39,96High 18 30 48 80
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Discussion 

Incidence of Stunting Based on Breastfeeding

Breastfeeding is associated with growing children. 

The lower the level of breastfeeding, the higher the 

growth rate for children in the malnutrition category, 

both in terms of the index weight/age and height/age. 

Newborn babies are not immediately given breast milk 

but are given formula milk because the milk has not 

yet come out. If the milk has been released, the mother 

gives breast milk but first the first milk that comes out 
is discarded, it is not immediately given to the baby 

because the first discharge is still dirty. If the breast milk 
is released a little, the mother immediately replaces the 

breast milk with bottle feeding. Giving formula milk that 

enters the baby’s body does not mean that the baby can 

digest it properly, especially if the method of making 

formula milk is not according to the dosage and does not 

keep the milk bottle clean, it will cause diarrhea in the 

baby so that its growth will be disrupted.7,9

One of the benefits of exclusive breastfeeding is 
that it supports infant growth, especially height because 

breast milk is more efficiently absorbed than breastmilk 
substitutes or formula milk. So that babies who are given 

exclusive breastfeeding tend to have a higher height 

and according to the growth curve compared to babies 

who are given formula milk. Breast milk contains more 

calcium and can be absorbed by the body properly so 

that it can maximize growth, especially height, and can 

avoid the risk of stunting..10,11

Breast milk also has lower levels of calcium, 

phosphorus, sodium, and potassium than formula milk, 

while copper, cobalt, and selenium are present in higher 

levels. The content of breast milk is following the needs 

of the baby so that it can maximize the baby’s growth, 

including height. Based on this, it can be ascertained 

that the baby’s needs are met, and the baby’s nutritional 

status becomes normal both in height and weight if the 

baby is exclusively breastfed.12

Low exclusive breastfeeding is one of the triggers 

for stunting in children under five in West Java Province 
as a result of past events and will have an impact on the 

future of children, on the other hand, good breastfeeding 

by mothers will help maintain the balance of children’s 

nutrition so that child growth is achieved normally.13 

Incidence of Stunting Based on Complementary 
Feeding (MP-ASI)

Growth disorders at the beginning of a baby’s 

life include, among others, malnutrition from infancy, 

feeding of complementary foods too early or too 

late, complementary foods with insufficient nutrition 
according to the baby’s needs or poor feeding patterns 

according to age, and inadequate infant care. In giving 

baby food, it is necessary to pay attention to the accuracy 

of the time of delivery, frequency, type, amount of 

foodstuff, and method of manufacture.13,14

Complementary feeding (MP-ASI) is food given to 

babies after the baby is 6 months old which functions 

to provide additional nutrients apart from breast milk. 

With the increasing age of the baby accompanied by 

weight gain and height, the need for energy and other 

nutrients will also increase. Increased nutritional needs 

cannot be met through breast milk alone but also through 

complementary foods. Complementary foods for infants 

should produce energy at least 360 kcal per 100 g of 

ingredients.15

Feeding (complementary feeding) to infants should 

be adapted to the baby’s development. For example, a 

baby learns to chew at the age of six or seven months, by 

which time he is ready to eat solid food.16If solid food is not 

given at that time, the baby will experience malnutrition 

because breast milk/formula alone cannot fulfill all the 
nutritional needs of the baby at that time. Conversely, 

giving MP-ASI too early can cause digestive disorders 

such as diarrhea, vomiting, and difficulty defecating. On 
the other hand, giving MP-ASI too slowly causes the 

baby to have difficulty learning to chew, dislike solid 
food, and the baby is malnourished.14,17

Mothers provide complementary foods other than 

breast milk at the age of 0-4 months because the milk 

that comes out is small while the mother cannot afford 

to buy baby milk due to economic factors.15If MP-ASI is 

given too early while the baby’s intestines are not able to 

absorb the food, often the baby experiences constipation 

or has difficulty defecating so that the baby’s health is 
disturbed, it can cause other diseases so that their growth 

will be disturbed.18
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Mother’s actions in giving complementary foods are 

very much influenced by the mother’s formal education. 
Based on the data obtained, the majority of respondents 

have a Diploma/Bachelor’s degree. This concludes 

that the mother’s formal education affects the level of 

nutritional knowledge where the higher the level of 

education of the mother, the higher the level of mother’s 

knowledge to absorb practical knowledge information 

in her environment through mass media related to 

complementary feeding and child growth.19 

Stunting Incidence Based on Completeness of 
Immunization

Malnutrition and infection can both start from poverty 

and an unhealthy environment and poor sanitation. It is 

also known that infections inhibit normal immunological 

reactions by depleting the body of energy. If toddlers 

do not have immunity to disease, they will lose their 

body energy more quickly due to infectious diseases, 

as the first reaction due to infection is a decrease in the 
child’s appetite so that the child refuses the food given 

by the mother. Refusal of food means reduced intake of 

nutrients in the child’s body.20,21

Basic immunization is very important for the 

immunity of children under five, which is following the 
national target that complete basic immunization must 

reach the target of up to 100.0%. Because children who 

are not fully immunized will have immune disorders 

against infectious diseases because the production of 

antibodies decreases resulting in easy entry of germs, 

this can interfere with the production of various types of 

enzymes for digestion of food.22Food cannot be digested 

properly and this means that the absorption of nutrients 

will be impaired, which can worsen the nutritional state. 

As the first reaction in the child’s body is a decrease 
in appetite so that the child refuses the food given by 

the mother, refusal to food means a reduced intake of 

nutrients into the child’s body.23The final impact of this 
problem is a failure of optimal growth following the rate 

of increasing age, which will increase the prevalence of 

stunting.24 

Stunting Incidence Based on Family Income 
Level

One of the root causes of the impact of infant growth 

is the economic crisis. There is an inability of the head 

of the family to meet adequate nutrition for infants, both 

in terms of quality and quantity, so that it has an impact 

on the baby’s nutritional growth.25Besides, the results 

of this study are following Soekirman’s opinion, which 

states that families with low or poor socioeconomic 

status generally face malnutrition problems which are 

completely reversed from overnutrition, that a good 

family income can support children’s development. 

Because parents provide all the needs of their children.26

Family income is related to the ability of the 

household to fulfill primary, secondary and tertiary life 
needs. High family income makes it easier to meet the 

necessities of life, on the other hand, low family income 

has more difficulties in fulfilling life needs.27

Low income will affect the quality and quantity of 

foodstuffs consumed by the family. The food obtained 

will usually be less varied and in small amounts, 

especially in foods that function for children’s growth, 

a source of protein, vitamins, and minerals, thereby 

increasing the risk of malnutrition.28,29These limitations 

will increase the risk of a toddler experiencing stunting. 

Low-income levels and weak purchasing power make it 

possible to overcome eating habits in certain ways that 

hinder effective nutrition improvement, especially for 

their children.17

The low income of a family in West Java Province 

is an obstacle that causes the family to be unable to buy 

the required amount of food. So that the result of high 

and low income greatly affects the purchasing power of 

families for food which ultimately affects the state of 

both stunting and normal nutrition, especially children 

under five because at that time a lot of nutrients are 
needed for the growth and development of children 

under five in West Java Province. 
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Abstract

Introduction: Monosodium glutamate (MSG) is a flavor enhancer commonly used worldwide. Studies have 
shown that high dose of MSG could act as neurotoxic or excitotoxic agent for neurons in the central nervous 
system. The aim of this study was to determine the effect of MSG on neuron changes of hippocampusanimal 
model. 

Materials and Methods: A total of 25 white male Sprague-Dawleyrats, aged 8-10 weeks,were dividedinto 
5 groups (2 control groups (i.e., none and solvent group) and3 treatment groups that received2, 4and 6 mg/
gram MSG orallyfor 30 days). Afterfour weeks on treatment, all animals were sacrificed and the entire brain 
tissueswere removed and immediately fixed in formalin for hematoxylin and eosin (H&E) staining. 

Results:The percentage of damaged neurons in three Cornuammonisareas of hippocampus was higher in 
animal supplemented with MSG compared to controls. At the highest MSG concentration (6 mg/gram), 
52.1%, 55.2% and 66.0% of neurons from Cornuammonis 1, 2, and 3, respectively were damaged. The 
percentage of neuron damages in hippocampus was in dose-dependent manner. 

Conclusion: Our data suggested that high dose of MSG increased thehippocampus neuron damages in dose-
dependent effect. This suggests the neurotoxicity effect of high dose of MSG. 

Keywords:Monosodium glutamate (MSG), histology,hippocampus, neurotoxic effects, animal model 

Introduction

Monosodium glutamate (MSG) is a substance that is 

added to foods as a flavor enhancer. In 2014, Asia was 
the largest MSG manufacturer region, accounting for 

around 94% of the production of MSG worldwide.1High 

demand, economic and ample workforce, and its use in 

feed stocks may be the reasons behind its large-scale 

production in Asia.1MSG is used in many countries 

including Indonesia and has been became one of the most 

investigated research topics in toxico-pharmacology.2, 

3Glutamate, the main composition of MSG, is the 

excitatory neurotransmitter and most commonly found in 

human body. It is extensively metabolized in enterocytes 

that is further metabolized as carbon. If glutamate is 

elevated to 3-4-folds, then it will be primarily used in 

ATP production or in transformation of many other 

amino acids.1Glutamate is responsible for 75% of the 

excitatory communication in the brain. Although it has 

been used asa food ingredient, the excessive presence of 

glutamate could lead to receptors overstimulation that 

continue to irreversible cell damages and cell death.4 

The abundance of glutamate in cerebral cortex and 

hippocampal dentate gyrus and striatum indicating that 

it has an important role in cognitive functions, including 

learning and memory.2, 3, 5-8Therefore, the effects of MSG 

on neurons become a concerning issue. A study in early 

life period of animals shown that high concentration of 

MSG may act as neurotoxic or excitotoxic agent.9MSG 

also possibly damagesthe central nervous system cells 

resulting abnormal histologicalexaminations of the 

cerebral cortex and hippocampus, depletion of cerebral 

cortex layer, damage to neurons of primary sensory area 

of cerebral cortex, and damage to the paraventricular 

nucleus of neonates whose parents fed with MSG.2, 5, 

10, 11Since glutamate is an essential amino acid, more 

thorough and vigorous studies are necessary to validate 

DOI Number: 10.37506/ijfmt.v15i3.15915
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the root cause of the vivid health consequences in 

particular in neuropathology.The aim of this study was 

toassess the effects of MSG on neuron damages in the 

hippocampus areas in animal model. 

Method

Study setting 

In this study, 25 male rats of Sprague-Dawley 

strain, aged8-10 weeks with weight150-200 g, were 

used to assess the effect of MSG on neuron damages. 

MSG in the form of sodium L - glutamate monohydrate 

(C5H8NNaO4) was used. The changes of histological 

structures of hippocampus in each animal were 

assessedand compared among the groups. 

Procedures

Two weeks prior to study, animals were adapted to 

laboratory condition for acclimation. The animals were 

randomly divided into five groups: pure control group 
(C1), solvent control group (C2), MSG treatment group 

of 2 mg/g BW/day (T1), MSG treatment group of 4 mg/g 

BW/day (T2), and MSG treatment group of 6 mg/g BW/

day (T3). The MSG was administered orally daily for 4 

weeks. 

At the end of fourth week, the animals were 

sacrificed; hippocampal tissues were preserved and 
stained with hematoxylin and eosin (H&E) staining. 

Three hippocampus areas, cornuammonis 1 (CA1), 

CA2, and CA3 were examined and damaged neurons 

from each CA area of each animal were counted. 

Damaged neurons indicated as pyknotic cells and cells 

with condensed chromatin compared. Pyknotic nuclei 

have a nucleus diameter of about 1/3 of the standard 

nucleus, with a high density of evenly dispersed but 

deeply stained nuclear content. Condensed chromatin 

is the sign when intensively stained nuclei represent 

the aggregation of chromatin in some nucleus regions. 

The examinations were conducted using Image Raster 

software and OptiLab Camera. 

Statistical analysis 

The mean percentage of damaged neurons in 

hippocampus areas, CA1, CA2, and CA3,among groups 

were compared using one-way ANOVA, followed by 

theLeast Significant Difference (LSD) post-hoc test. The 
data was considered statisticallysignificant at p<0.05. 

Results

Our data suggested that the percentage of damaged 

neurons were significantly different among MSG groups 
and control. The percentage of damaged neurons in 

hippocampus areas was higher among animals within 

high MSG dose group (Table 1). Our data suggested 

that the effect of MSG on neuron damages was in 

dose-dependent manner. In CA1 areaof hippocampus 

for example, around 36.2% of neurons were damaged 

in animals with 2 mg/g BW MSG per day and this 

percentage increased to 44.8% and 52.1% in animals 

who reactive 4 mg/g and 6 mg/g MSG, respectively. 

Our analysis suggested that the damaged neurons were 

significantly higher in all MSG groups compared to 
both control groups in all three CA with p<0.05 for all 

comparations. 

Table 1. Neuron damages in each hippocampus area after MSG supplementation in different concentration 
for 4 weeks 

Group
Percentage of damaged neurons (mean ± SD)

Cornuammonis 1 Cornuammonis2 Cornuammonis3

C1(none) 25.92 ± 10.21 23.95 ± 11.42 26.98 ± 10.04

C2(solvent) 17.50 ± 3.88 22.27 ± 6.45 21.74 ± 3.47

T1(2 mg/g) 36.21 ± 7.38* 37.87 ± 7.50* 41.84 ± 4.50*

T2(4 mg/g) 44.89 ± 4.00* 44.48 ± 5.90* 50.75 ± 6.96*

T3(6 mg/g) 52.13 ± 5.95* 55.29 ± 8.15* 66.00 ± 5.23*

* Significant at p=0.05 compared to C1 and C2 
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Based on histological examinations, whose who 

treated with the highest MSG dose (6 mg/g BW), had 

more pyknotic cells and condensed chromatin compared 

to other groups (Figure 1). This fi nding was dose-

dependent manner where the lower MSG dose, the 

less pyknotic cells and condensed chromatin found in 

hippocampus of the animals. 

 

Figure 1. Hippocampus histological examination of animals within control groups C1(none added) (A) C2(solvent) 

(B) as well as MSG treatment groups T1(2 mg/g) (C), T1(4 mg/g) (D), and T1(6 mg/g) (E). All fi gures were H&E 
stained and magnifi ed 400 times. 

Discussion

G lutamate is essential component for 

neurotransmitter, but excessive glutamate levels would 

result the accumulation in synaptic cleftsthatwould be 

excitotoxic to nerve tissues.This accumulation would 

lead to overstimulation of glutamate receptors, in 

particular the N-methyl-D-aspartate (NMDA) receptors 

andactivate multiplepathways thatcause neuron damages 

and therefore affect the function of nerve tissues.3, 5, 12, 

13 Our data suggested that the percentage of damaged 

neurons wasincreased in all MSG treatment groupsand 

wasin dose-dependent effect. The damaged nerve cells 

werecharacterized by chromatin condensation and 

pyknotic nucleus. The fi nding of this study is similar 

with several other studies which also showed that 

MSG could cause nervedamage.14-16Previous studies 

found that MSG intake could cause several changes in 

hippocampus in particular in pyramidal neuronssuch 

as contracted hyperchromatic nuclei and widening of 

Virchow - Robin space.14, 15 

A previous study reported that consumption of 

MSG 2.4 g/kg/day orally associated with depletion 

layer of cortex and increase of neuronal damage in 

animal model.16Another study suggested that MSG-

associated neurons damages is most likely due to the 

effects of glutamate excitotoxicity triggered by elevated 

levels of Ca2+ in the cytosol and is mediated through 
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the process of necrosis and apoptosis mechanism of 

neuronal excitotoxicity.11, 17 The existence of excessive 

stimulation of glutamate receptors will be able to initiate 

a variety of potential cascades to induce cell damages 

and death. Moreover, MSGcould also activate glutamate 

receptors metabotropic causing increased release of 

Ca2+, stored in the reticulum endoplasm.18This condition 

could trigger a variety of pathways that will eventually 

cause damages to the synapse and cell death,that can 

be either apoptosis or necrosis.19, 20 This occurs due to 

the formation of free radicals resulted in mitochondrial 

dysfunction and activation cascade degradation pathway 

intracellular proteins.19, 20 

A previous study also suggested that administration 

of 1 and 1.5 mg/kg MSG for 14 days was associated 

with decrease spatial learning and memory.22 Another 

study suggested that MSG consumption could affected 

the behavioral of animal included increase the anxiety 

and caused memory retention.23A study found high 

MSG was associated with high chromatin condensation 

and pycnoticnuclei of neuron cells in hippocampus11 

suggesting that the reduce of spatial memory probably 

due to neurotoxicity effect of MSG. 

There are some limitations of our study. The 

number of animals for each group was relatively small. 

To reduce this effect, all assessments and measurements 

in this study were conducted in triplicate. At the present 

study, the histopathology changes were assessed 

using H&E staining and therefore further specific 
immunohistochemical examination might could refine 
the findings. Nevertheless, our study enabled to provide 
the evidence the effects of MSG on neuron damages in 

hippocampus. 

Conclusion

High dose of MSG for four weeks could increase 

the number of neuron damagesin rat hippocampus areas, 

in dose-dependent manner. Thisfinding highlightsthe 
neurotoxicity effect of MSG in high dose and long-term 

consumption of this food flavor enhancer. 
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Abstract

Background: Drain routinely used after laparotomy to drain any intraperitoneal collections, and to drain the 
fluid or blood in abdomen after operations.

Methods: prospective study for acute abdomen patients undergoing laparotomy in Department of General 
surgery. Samarra General Hospital for open and closed drain.

Result: In our study 30 case of emergency operations with open drain and 30 case of closed drain are placed 
and comared.

Conclusions: The incidence of infection, pain, hospital stay, post-operative morbidity not obviously 
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Introduction

Emergency laparotomy is used either in acute 

abdomen( nontraumaticintra abdominal disease e.g. 

infection, inflammatory ,ischemia and obstructive 
condition in which gastric wall is injured)as well as 

traumatic injures by stab,missile or explosion(1)(2).

Sometimes we used exploratory laprotomy when the 

definitive diagnose not reach until we do laprotomy.

Aim and Analysis

This prospective study aimed to study the difference 

between closed and open drain about uses types of fluid 
drain,complication the period of staying in hospital after 

laprotomy in Samarra general hospital.

Materials and Methods

This study bases on prospective study in department 

of surgery in Samarra general hospital for acute abdomen.

the study used to compare closed and open drains,types 

of fluid drained, complications,and durations of staying 
in hospitals. 

Our stigmata:

1.acute abdomen(blunt trauma,peritonitis,intestinal 

obstructions)

2.age older than18 years and smaller than 60 years.

3.extended midline incision done and using 

(prolene) suture that sized( 1”_2”) with continues manner 

suturing,safil ( synthetic absorbable suture used for gut 
anastomosis) and nylon suture used for skin closure.

folly catheter used for all cases. the patientgrouped into 

open drain(corrugated drain) and closed drain.

This study not included younger patient (less than 

18years) ,pregnant lady ,on breast feeding,or lady that 

have gynecological problem.

DOI Number: 10.37506/ijfmt.v15i3.15916
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Types of drains:

· Passive drain:it actions depends on the 

difference between the two side of wound and depend 

on gravity and capillary action theory (3)

· Closed drain: its action either by gravity or 

capillary action theory like chest tube drain and drain for 

hydrocephalus shunt.

· Open drain: like wick drain or corrugate drain.

· Active drain: this act according the negative 

pressure theory (4)(5)

· Drain insertions role: drain should put in 

separate wound not near bone and in healthy area and 

skin,we put drain and fix it to skin by suture (6)

Drains removal:

Its depend on types and amount of fluids-blood 
drainage need at least 2-4 days

Abscess drainage need time until abscess finish about 
5-7 days.drain should not stay more than week unless 

big and huge abscess that may need to put the drain more 

than two weeks until finish of all collections(7)(8).

Investigations

Abdomen and chest X-Ray

Lower ribs fracture in right side may give clue of 

liver injury while in left side may indicate spleen trauma.

Pelvic fracture may lead to sever intra pelvic organs 

trauma.

Retroperitoneal hematoma(duodenal or pancreatic 

or vessels injury) may appear by obliteration of psoas 

shadowing with fracture of vertebra.

Intraperitoneal gas with air under diaphragm may 

indicate rupture gut.

Intravenousurogramestimate the severity and 

function of injury.

CT SCAN:

This imaging is best for solid organ like liver and 

for retroperitoneal organ and space,we used radio 

substance material for imaging the traumatized organs 

e.g. liver,kidney,spleen,pancreas .this contrast material 

give us information about degree and staging of injury 

,arterial supply to traumatized area is impaired or not as 

well as it give us clue about renal function and it is more 

beneficial than IVU in renal trauma.CT –scan can usedas 
a monitor to patient status specially in those patent that 

need judgment to continue conservative policy or gone 

to laprotomy(9). Interventional radiology can help us in 

stop bleeding by embolisation of injured vessels

Laparoscopy is new modality for diagnosis.

Laprotomy:

There are many standard role should be done 

before going to laprotomy, as well as doing the ABC 

policy by maintain the airway and stabilization of 

neck to avoid spinal cord injury, excluding air way 

breathing and restoring circulation ,when the patient 

on theatre we should exclude minor chest injury that 

gone worse by mechanical ventilation especially 

pneumothorx.we should exclude head injury,because 

during laparotomywith head injuredpatient it is not 

easy to evaluate his head injury. thestandard incision 

in emergency laprotomy is midline incision because it 

gives us easilyaccessed to whole abdomen, the priority in 

laprotomy is to stop bleeding and then examining other 

injury. if large amount of intraperitoneal blood seen it 

mean major organ injury(liver,spleen,or mesentery or 

major vessels).gut content seeing intraperitonally mean 

perforation of gut and should examined carefully if more 

than one perforation.

Complication

Seroma collection, hematoma, wound infection, 

burst abdomen, incisional hernia, stitch abscess, 

hypertrophic scar
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Result

Usage of open vs closed drain according to age

age Open Closed Total p.value Chi sq

18-40 15 20 35 0.5 0.6

41-65 15 10 25

total 30 30 60

 

Usage of open vs closed drain according to sex

sex Open Closed Total P.value Chi sq

men 20 32 52

women 2 6 8

total 22 38 60

 

Infection rate between open and closed drain

infection Open Closed Total p.value Chi sq

no 17 25 42 1.93 0.1

yes 12 6 18

60

 

Amount of fluid drain

Post op.day Closed open

1 412 ml 4.92 gm pads

2 230 ml 2,9 gm pads

3 124 ml 1,41 gm pads

Incidence of infection with drain(open &closed) and no drain

drain Open Closed total

yes 9 6 15

no 21 24 35

30 30 60
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Types of disease leading to laprotomy and drain

drain Disease No. percentage

closed Appendicular obscess 8

Blunt abdominal trauma 2

Penetrating abd. trauma 6

Obstructed hernia 4

duodenal perforation 5

Intestinal obstruction 1

Stap wound 1

typhoid ileum perforation 1

Sub acute intestinal obstruct 2

total 30

open Appendicular absess 7

Blunt abdominal trauma 2

Penetrating abd.truma 5

Obstructed hernia 1

duodenal perforation 6

Intestinal obstruction 4

Stap wound 2

typhoid ileum perforation 2

Sub acute intestinal obstruct 1

total 30

Discussion

Drains are used routinely after emergency surgery 

although its controversy about benefit, andit’s time to 
removed it is controversy.

*routinely used drains is seldom done in certain 

operations like thyroidectomy.

*usage of drain should not let you to decrease 

attention to good hemostatic

condition(10)

*drain is your eyes intra-abdominally, in some type 

of surgery gave clue about leakage or bleeding.

*there is insufficient data that drain decrease the 
hematoma and wound infection in certain operation 

e.g.paraumblical hernia and mastectomy (11)

*there are many abdominal surgery can be done 

without drain like hepatic resection ,colonic resection 

with primary anastomosis and appendicitis (12)
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*the use of prophylactic drain after gastroectomy or 

osophegectomy should be researched more for it benefit.

*there are multiple research show notto use drain in 

perforated appendix by the help of antibiotic after good 

cleaning of wound.(13)

*there is little research data show the benefit of 
drain to decrease leak and complication after colorectal 

operations, as well as drain may pressure on anastomosis 

site and lead to leak. 

* drain after cholecystectomy may lead to infection 

and bleeding(14).

-our study the total 60 case of emergency laprotomy 

is include 30 cases on open drain and 30 patient on 

closed drain.

-according to age 65% between 20-40 years and 35 

% between 40-60 years.

-in closed drain the amount of fluid can calculate 
easily, but in open drain is estimated by number of pads 

that soaked by fluid(which give more discomfort able to 
patient as compare to closed drain) 

-pain is equally distributed between both types of 

drain.

-infection rate is more in open drain 54% while in 

closed drain is 18%.

-male to female ratio in emergency laprotomy is 7:1 

. 

Conclusion

From this study we reach to conclusion that the 

incidence of infections, pain, hospital stay, morbidity is 

not obviously altered in open and closed drain. 
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Abstract

Diabetes mellitus is a metabolic disease that is characterized by relative or absolute insulin deficiency, 
diabetic kidney disease (DKD) seems to be one of the most common complications of diabetes mellitus.
Diabetic kidney disease was known as diabetic nephropathy (DN) and is the single strongest predictor of 
mortality in patients with diabetes. Forty male and female rabbits weighing 1000-1300 mg were divided 
randomly into five groups. Diabetes mellitus was induced in the overnight fasted rabbits by a single IP 
injection ofStreptozotocin in dose of 50 mg/kg. Then animals were started of antioxidant treatment, blood 
sampling were taken each 2 weak, the laboratory analysis which includes blood sugar, and serum electrolytes 
(potassium, sodium, and chloride).The various antioxidants were used in different combination in treated 1 
group (quercetin15 mg/kg and L-carnitine15 mg/kg) and treated 2 group (quercetin15 mg/kg, L-carnitine15 
mg/kg, Thioctic acid 20mg/kg, Vitamin C 15mg/kg) orally.There was a non-significant decrease in serum 
glucose level in treated 1 group andtreated 2 group (which treated with different combination of antioxidants)
compared with diabetic control group and significant increase in serum (potassium, and chloride) but non-
significant increase in serum sodium in treated groups compared with diabetic control group.The role of 
antioxidants as adjuvant therapy to decrease and prevent diabetic kidney disease through the scavenging 
effect to reactive oxygen species produced by diabetic kidney tissues. 
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Introduction

Diabetes mellitus (DM) is one of the main threats 

to human health in the 21st century because changes 

in humanbehavior and lifestyle during the last century 

have resulted in an increase in the incidence of 

diabetesworldwide.1Diabetic nephropathy (DN) is a 

common microvascular complication in type 1 and type 

2 diabetes mellitus.2

Diabetic nephropathy is a cause of chronic kidney 

disease (CKD) and end-stage renal disease (ESRD). It 

is a progressive and irreversible kidney disease that is 

characterized by initial hyperfiltration, albuminuria, 
expansion of mesangial matrix, interstitial fibrosis, 
thickening of basement membranes, and renal cell 

damage. DN affects on 20–30% of the diabetic patients.3

Oxidative stress in patients with CKD appears due 

to increase oxidant activity and decrease antioxidant 

system.4The pathogenesis of DN is not yet fully 

understood, however, several genetic and environmental 

factors that can impaired health-related quality of life of 

patients. Hyperglycemia in DM leads to the development 

of an array of metabolic, biochemical and hemodynamic 

alteration in renal tissues.5

There are many antioxidant agents were used for 

delaying diabetic kidney disease progression and restore 

the antioxidant defense system thereby preventing ROS 

mediated injuries like quercetin, L-carnitine, Thioctic 
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acid, and Vitamin C.Many studies show that antioxidants 

alleviate renal injury and improve kidney function via 

reducing oxidative damage and/or inflammation, the 
reno-protective effects of ascorbate may derive from 

its known antioxidant activity in scavenging source and 

derived ROS, including non-radical oxidants.6

Materials and Methods

Animal care

Forty male and female rabbits weighing 1000-1300 

mg. They were obtained from a local market in Basrah 

kept separated to five groups (eight rabbits in each 
group) at the animal house of College of Pharmacy /

University of Basrah for 2 weeks for acclimatization 

before starting the experiment. The rabbits were housed 

in a light controlled, an air –conditioned atmosphere at a 

constant temperature and supplied with food ad libitum. 

The rabbits were fed a trefoil, bread and lettuce with a 

free access to tap water. Noisiness and tough handling 

were avoided to reduce stress.The animals used in this 

study were treated in conformity to the National Institute 

of Health (NIH) guidelines for handling laboratory 

animals.

Preparation of antioxidant supplementation

The antioxidantsupplementationwas bought from 

private pharmacies in Basrah as tablets. The tablets were 

crushed by using a mortar to convert them to powder,then 

dissolved in distilled water to obtain suitable form of 

solution or suspension for administration orally to the 

rabbits. The various antioxidants were used in different 

combination treated 1 group (quercetin15 mg/kg and 

L-carnitine15 mg/kg) and treated 2 group (quercetin15 

mg/kg, L-carnitine15 mg/kg, Thioctic acid 20mg/kg, 

and Vitamin C 15mg/kg) orally.

Preparation of vancomycin

Vancomycin was dissolved in normal saline to obtain 

a solution concentration (200mg/ml). A dose of (200mg 

/kg) of body weight was injected intra peritoneum (IP) 

for each rabbit in specific groups (Diabetic Control 
group, treated 1 group, treated 2 group, and Vancomycin 

control group.

Induction of diabetes mellitus

Diabetes mellitus was induced in the overnight 

fasted rabbits by a single IP injection ofStreptozotocin 

in dose 50mg/kg of body weight. Streptozotocin was 

dissolved in citrate buffer solution (pH 4.5) and freshly 

prepared before injection. After 5 hour of injection, 

5% glucose water was given instead of drinking water 

to overcome the high insulin released to all rabbits 

injected with Streptozotocin that cause hypoglycemia. 

Hyperglycemia in rabbits was followed up within 5 

days byear vein tipping using glucometer Accu-Chek 

active meter in animal house, farther check up by 

blood sampling and analyze it. Rabbits with random 

blood sugar concentration more than 200 mg/dl were 

considered as diabetic. 

Treatment

After induction of diabetes mellitus vancomycin was 

given to increase the renal injury of diabetic rabbits by 

two doses of vancomycin, then the animals were started 

with antioxidant treatment, blood sampling were taken 

each 2 weak 4 times during the study.The treatment 

with antioxidant agents lasted for a period of 40 days, 

the animals grouping, drugs dosing, and duration of 

treatments were shown in Table (1). 
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Table 1. Summary of animals grouping, drugs dosing, and duration of treatments.

Group Treatment Duration of treatment

Group 1 (Normal 
Control)

-citrate buffer solution 1ml/kg IP

-normal saline 1ml/kg IP

-Distilled water (4ml/kg/day) orally

-once only

-twice only

-40 days

Group 2 (Diabetic 
Control)

-streptozotocin buffer solution1ml/kg(50mg/kg) IP

-vancomycin 

-solution 1ml/kg (200mg/kg) IP Distilled water (4ml/kg/day) orally

-once only

-twice only

-40 days

Group 3 

(Treated 1)

-streptozotocin buffer solution1ml/kg(50mg/kg) IP

-vancomycin solution1ml/kg(200mg/kg) IP

- Solution of two antioxidant quercetin ml/kg (15 mg/kg) and 
L-carnitine1ml/kg (15 mg/kg), (4 ml/kg/day of total solution of 

antioxidants with D.W. orally

-once only

-twice only

-40 days

Group 4 

(Treated 2)

-streptozotocin buffer solution 1ml/kg (50mg/kg) IP

-vancomycin solution1ml/kg(200mg/kg) IP

-Solution of four antioxidant quercetin ml/kg (15 mg/kg) + L-carnitine1ml/
kg (15 mg/kg) + Thioctic acid 1 ml/kg (20mg/kg) + Vitamin C 1ml/kg 

(15mg/kg), (4 ml/kg/day of total solution of antioxidants with D.W. orally

-once only

-twice only

-40 days

Group 5 (Vancomycin 
control)

-citrate buffer solution1ml/kg IP

-vancomycin solution 1ml/kg (200mg/kg) IP

-Distilled water (4ml/kg/day) orally

-once only

-twice only

-40 days

 

Assays

The following analysis were done: blood sugar, 

serum potassium, serum sodium, serum chloride, by 

specific kit for each one. The kit were supplied from 
COBAS -Roche (Germany) Supplier.

Statistical Analysis

Data are expressed as Means ± standard deviation 

(SD) of samples. Analysis was made by using SPSS 

(statistical package for social sciences) for Windows 

(version 23) and Microsoft office (2016).Differences 
among different groups were compared by one-way 

analysis of variance (ANOVA). Statistically significant 

was accepted at a level ofP≤0 .05.7 

Results

Random blood sugar 

 As shown in Table 2 a significant (P<0.001) 
increase in random blood sugar for three Diabetic induced 

groups (diabetic control, treated one, andtreated two) 

compared to the normal control group and Vancomycin 

control group in each blood sample. A non-significant 
difference (P>0.05) of treated one and treated two 

groups compared with Diabetic control group in each 

blood sample. A non-significant difference between 
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Vancomycin control group and normal control group (P>0.05) for each blood sample.

Table 2. Effect of different antioxidants and vancomycin on serum glucose level.

Group
Serum glucose (mg/dL)

Blood sample 1 Blood sample 2 Blood sample 3 Blood sample 4

Normal Control 101.62 ± 8.68 104.93 ± 6.96 106.48 ± 13.81 113.20 ± 11.05

Diabetic Control 
236.50 ± 26.14

***a ***c

233.72 ± 25.36

***a ***c

200.09 ± 14.89

***a ***c

180.85 ± 17.10

***a ***c

Treated one 
232.00 ± 23.74

***a ***c

221.26 ± 22.40

***a ***c

185.63 ± 24.67

***a ***c

173.11 ± 23.21

***a ***c

Treated two 
231.62 ± 24.62

***a ***c

201.29 ± 18.16

***a ***c

189.18 ± 26.33

***a ***c

181.88 ± 12.70

***a ***c

Vancomycin control 103.75± 14.00 102.54 ± 7.45 112.33 ± 17.53 112.31 ± 16.96

Values expressed as mean + standard error. N=8 for each group.

* = significant at p<0.05; ** = significant at p<0.005; *** significant at p<0.001

a= significant difference when compared with 
normal control group at the same period; b= significant 
difference when compared with diabetic control 

group; c= significant difference when compared with 
vancomycin control group.

Serum Potassium

As shown in Table3 anon-significant difference 
(P>0.05) between groups in blood sampling 1, then 

become significant decrease of serum potassium in 
diabetic control group (P< 0.001) and vancomycin 

control group (P=0.001) compared to normal control 
groupin blood sampling 2.Moreover,significant decrease 

of serum potassium in diabetic controlgroup (P=0.002) 
and vancomycin control group (P=0.037) compared to 
normal control group in blood sampling 3, then become 

non-significant difference (P>0.05) between groups 
in blood sampling 4.A significant difference of treated 
one group (P=0.002) and treated two group (P=0.003) 
compared with diabetic control group in blood sampling 

2.A significant difference of treated one group (P=0.001) 
and treated two group (P=0.041) compared with diabetic 
control group in blood sampling 3, and non-significant 
difference (P>0.05) of treated one group and treated two 

group, compared with diabetic control group in blood 

sampling 4.
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Table 3. Effect of different antioxidants and vancomycin on serum potassium level.

Group

Serum Potassium (mmol/L)

Blood sample 1 Blood sample 2 Blood sample 3 Blood sample 4

Normal Control 5.18 ± 2.03 4.31 ± 0.60 4.20 ± 0.58 3.88 ± 0.56

Diabetic Control 4.02 ± 0.51 
2.86 ± 0.56

***a

3.17 ± 0.64 

**a
3.61± 0.87

Treated one
4.00 ± 0.40

3.81± 0.42

**b

4.25 ± 0.47

**b
3.41± 0.58

Treated two
4.1 ± 0.50 

3.77± 0.60

**b

3.83 ± 0.67

*b
3.66 ± 0.93

Vancomycin control 4.57 ± 2.05
3.33 ± 0.57

**a

3.52 ± 0.72

*a
3.61 ± 0.48

Values expressed as mean + standard error. N=8 for each group.

* = significant at p<0.05; ** = significant at p<0.005; *** significant at p<0.001

a= significant difference when compared with 
normal control group at the same period; b= significant 
difference when compared with diabetic control 

group; c= significant difference when compared with 
vancomycin control group.

Serum Sodium 

As shown in Table 4a significant decrease of serum 
sodium in diabetic control grоup (P=0.021), treated 
one group (P=0.026) and treated two group (P=0.038) 
compared with normal control groupin blood sampling 

1. A significant difference (P=0.006) of diabetic control 
group compared with normal control group in blood 

sampling 2.A significant difference (P=0.009) of diabetic 
control group compared with normal control group in 

blood sampling 3.In addition, significant difference 
(P=0.011) of diabetic control group compared with 
normal control group in blood sampling 4.

A non-significant difference (P>0.05) of treated one 
group and treated two group compared with diabetic 

control group in each blood sampling.A significant 
difference (P=0.014) of vancomycin control group 
compared with normal control group in blood sampling 

2 (after starting of vancomycin).A significant difference 
(P<0.001) of vancomycin control group compared with 

normal control group in blood sampling 3. In addition, 

significant difference (P<0.007) of vancomycin control 
group compared with normal control group in blood 

sampling 4.
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Table4. Effect of different antioxidants and vancomycin on serumsodium level.

Group

  Serum Sodium (mmol/L)

Blood sample1 Blood sample2 Blood sample3 Blood sample4

Normal Control 142.00 ± 3.20 140.00 ± 2.87 140.37 ± 3.33 141.00 ± 3.02

Diabetic Control 
138.37± 2.44

*a *c

124.50 ± 9.25

*a

130.50 ± 11.18

*a

131.50 ± 5.34

*a

Treated one 138.50 ±2.32

*a *c
130.87 ± 10.70

135.87 ± 4.51

**c
136.50 ± 7.54

Treated two 138.75 ± 3.69

*a *c

128.50 ± 14.17

*a

135.25 ± 6.86

*c
134.25 ± 9.17

Vancomycin control
141.62 ± 3.15 126.25 ± 12.20

*a

125.62 ± 7.28

***a

130.75 ± 8.59

**a

Values expressed as mean + standard error. N=8 for each group.

* = significant at p<0.05; ** = significant at p<0.005; *** significant at p<0.001

a= significant difference when compared with 
normal control group at the same period; b= significant 
difference when compared with diabetic control 

group; c= significant difference when compared with 
vancomycin control group.

Serum Chloride

As shown in Table 5 anon-significant difference 
(P>0.05) between groups in blood sampling 1. Then 

become significant decrease of serumchloride in 
diabetic control group (P< 0.001) and vancomycin 

control group (P=0.036) compared with normal control 
group in blood sampling 2 (after starting of antioxidants 

and vancomycin).A significant difference (P=0.039) 
of diabetic control group and vancomycin control 

group (Pt=0.04) compared to normal control group in 
blood sampling 3.A significant difference of diabetic 
control group (P= 0.03) and vancomycin control group 
(P=0.037) compared to normal control group in blood 
sampling 4.

Asignificant difference of treated one group (P=0.05) 
and treated two group (P= 0.039) compared with 
diabetic control group in blood sampling 2. Asignificant 
difference of treated one group (P=0.018) and treated 
two (P= 0.05) group compared with diabetic control 
group in blood sampling 3.A significant difference of 
treated one group (P=0.016) and treated two (Pt= 0.01) 
group compared with diabetic control group in blood 

sampling 4.

Table 5. Effect of different antioxidants and vancomycin on serumchloride level.

Group
  Serum Chloride (mmol/L)

Blood sample1 Blood sample2 Blood sample3 Blood sample4

Normal Control 103.50 ± 3.29 103.50 ± 4.44 102.12 ±3.56 101.00 ± 3.07

Diabetic Control 101.00 ± 2.61 84.50 ± 11.27***a
86.12 ± 12.14

*a

89.75 ± 12.04

*a

Treated one 99.75 ± 1.66
94.00 ± 10.91

*b

97.00 ± 7.89

*b

95.75 ± 14.67

*b

Treated two 99.75 ± 2.60
94.87 ± 11.128

*b

94.87 ± 9.07

*b

93.37±10.41

*b
Vancomycin 
control

102.00 ± 2.92
93.00 ± 8.73
*a

86.87 ± 8.83
**a

91.25±11.32
*a
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Values expressed as mean + standard error. N=8 for 
each group.

* = significant at p<0.05; ** = significant at p<0.005; 
*** significant at p<0.001

a= significant difference when compared with 
normal control group at the same period; b= significant 
difference when compared with diabetic control 

group; c= significant difference when compared with 
vancomycin control group. 

Discussion

The local and systemic oxidative stress that underlies 

the pathological features ofdiabetic nephropathy is the 

result of the imbalance in the production of oxidants/ 

antioxidants,since the powerful antioxidant mechanisms 

is balanced the oxidative aggression. Some antioxidants 

have been demonstrated to modulate multiple cell 

signaling molecules such as the pro inflammatory 
cytokines, transcription factors, apoptosis proteins, and 

various endogenous antioxidants.8 

Diabetic control group showed increase level of 

serum glucose and decrease levels of serum (potassium, 

sodium, and chloride). There was a non-significant 
decrease in serum glucose level in treated groups 

compared with diabetic control group. The effect of 

antioxidants in decreasing serum glucose level may 

be depending on the dose and duration of antioxidants 

treatment. Some studies showed the role of antioxidants 

like quercetin that has a positively influences on glucose 
metabolism in the skeletal muscle and liver, the quercetin 

is from flavonoid family hasthe most potent anti-oxidant 
activity.9

There was a significant increase in serum (potassium, 
and chloride) and non-significant increase in serum 
sodium in treated groups compared with diabetic control 

group.Some studies show the role of antioxidants in 

improvement the serum potassium level in diabetic 

kidney disease like use combination of vitamins A, 

vitamin C, α-lipoic acid and other antioxidant supplement 
that increase of serum potassium level in diabetic treated 

group.7

Other study shows the effect of sweet potato 

extract indecrease of serum sodium level because of its 

constituents of antioxidants like flavonoids, tannins and 
others.10The effect of antioxidant supplement in diabetic 

kidney dysfunction is decrease oxidative stress and 

restore the electrolyte levels that include serum chloride 

and another electrolyte.11

Vancomycin control group showed a significant 
decrease in serum(potassium, chloride, and sodium).

Karimzadeh et al. show development of hypokalemia 

during 2 to 3 days of initiating of vancomycin.12

Conclusion

 The study examined the effect of antioxidant agents 

and kidney function status in streptozotocin induced 

diabetic rabbits, there was a significant increase in serum 
(potassium, and chloride) and non-significant increase in 
serum sodium in treated groups compared with diabetic 

control group. The results therefore suggest that the 

antioxidant agents may be useful in ameliorating the 

effect of diabetes and oxidative stress related kidney 

dysfunction and the use of antioxidants as adjuvant 

therapy in decrease and prevent diabetic kidney disease.
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Abstract

Introduction: It is important to distinguish infecting strains of Candida albicans because isolates of Candida 
species vary widely, both in their infection-causing capacity and in their sensitivity to antifungal agents. 
Material and method: Thus this study provides isolate candida and identification of isolates from the oral 
cavity and test the antimicrobial activity of Lactobacillus rhamnosus GG and their supernatants on the 
viability of Candida albicans isolates. The diagnosis was based on conventional methods, and genetic 
diagnosis was confirmed by PLC1 gene (PhosphoLipase C) amplification, the design primers were done by 
using the database of Bank of NCBI-Gene and online design, all isolates gives positive PCR products with 
molecular weight 459bp, 

Result: The results showed that Lactobacillus rhamnosus GG and their supernatants decreased the log 
cycles growth of all Candida albicans isolates with average (1.7 -2.1) logarithmic cycle for live cells and 
(1.28 -1.79) logarithmic cycle for Lactobacillus rhamnosus GG supernatants, Conclusion: Lactobacillus 
rhamnosus GG may be a suitable and effective alternative to treatment oral candidiasis free from side effects.

Keywords: Oral candidiasis, thrush, C. albicans, Lactobacillus rhamnosus GG 

Introduction

Candidiasis of Oral is the oral cavity opportunistic 

infection. It is common, associated with microbial 

imbalance in the mouth among the elderly, especially in the 

wearing of dentures and newborns. It can be facilities for 

some diseases, such as diabetes and immunodeficiency1. 

Oral candidiasis is caused by excessive growth of 

candida, most notably C. albicans, which account for 

more than 80%. In humans, candidiasis is the most 

common fungal disease. In particular, in newborns and 

older people, the rates ranging from 20- 75% without 

any symptoms, 45-65% of healthy children, 30-45% 

of healthy adults, 50-65% of individuals with missing 

teeth, 65-88% of those in long-term hospitals, 90% of 

cases of acute leukemia undergoing chemotherapy, and 

95% of patients with HIV2. C.albicans is a natural oral 

flora and does not cause any problems in healthy people, 
but overgrowth can lead to infection, Their development, 

however, is typically restricted by the human immune 

system and by competition from other microorganisms, 

such as mouth-occupying bacteria. White spots on 

the tongue or other parts of the mouth and throat are 

symptoms and indicators.Other symptoms may include 

soreness and problems swallowing, the newly proposed 

classification includes primary oral candidiasis, where 
the condition is confined to mouth and tissue around the 
mouth, and secondary oral candidiasis, where other parts 

of the body, as well as the mouth, are involved, the HIV 

/ AIDS pandemic was an important factor in leaving the 

traditional classification because it a new community of 
patients with atypical types of oral candidiasis 3 resulted 

in the formation of. Three major clinical manifestations 

of Candida are commonly known: pseudomembranous, 

erythematous (atrophic) and hyperplastic 4. Sometimes 

there can be more than one clinical variable in the same 

person 5. When tested in vitro, C. albicans is typically 

susceptible to all widely used antifungals. 6Lactobacillus 

rhamnosus GG possesses the ability in antifungal 

DOI Number: 10.37506/ijfmt.v15i3.15918
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strategies, especially against C. albicans, as studies have 

shown their ability to inhibit growth, formation of hypha 

and adhesion 7. Also, Lactobacillus rhamnosus GG have 

inhibitory activity to destroy the main polymer of the 

hypha cell wall, chitin. Thus selecting to be used as 

potential probiotics in patients with C.albicans 

Material and Methods

Samples were taken from the tongue using cotton 

Pellet and saliva using cotton roll. Under the supervision 

of a dentist in sterile conditions, the samples were 

transferred to sterile physiological solution and mixed 

with Vortex (Griffin- England) for one minute, samples 
were streaked on Sabouraud dextrose agar plates (SDA) 

incubated with modified Chloramphenicol (0.05 mg/L) 
to 37 C 8 for 48-72 hours. Isolates with a creamy to 

yellowish colonies color, smooth at 30oC and positive 

result of formation germ tubes in germ tube test were 

accepted and considered as positive specimens for 

Candida albicans9. Isolates genomic was 

by means of Spin Column Fungal Genomic DNA 

Mini- Preps Kit (EZ-10) and carried out according 

to instructions of (BioBasic, Canada) company .The 

purity and quantity of extracted DNA was estimated 

by using the Nanodrop spectrophotometer (THERMO. 

USA). PCR technique was performed for detection 

important virulence factor genes inCandida albicans. 

according to 10. The primers specific for PLC1 gene 
(PhosphoLipase C) were designed by the means of 

online database of NCBI-Gene Bank and supported from 

Bioneer Company, South Korea. The forward sequence 

5 ‘-CCTGTTAGCACCCCCTTGTT-3 “and reverse 

Sequence 5”- AACACATCGACACCCACGTT-3. 

PCR thermocycler conditions done using serial PCR 

thermocycler system as initial denaturation at 95oC for 

5 min, denaturation at 95oC for 30 sec annealing 58oC 

for 30 secs, time for extension 45sec at 72oC and final 
extension 72oC for 7 min. All these steps repeated 30 

cycles. PCR products were examined on agarose gel 

(1%) using horizontal electrophoresis unit (Bioneer, 

Korea) at 5v/cm for 2 hours after ethidium bromide 

staining, then DNA bands were visualized by using U.V 

transilluminator (Vilber-Lourmat, France) at 365 nm. 

Preparation of Lactobacillus rhamnosus GG 

culture supernatants

Pure cultures of Lactobacillus rhamnosus GG was 

obtained kindly from Food Science and Biotechnology 

Department, College of Agriculture, Baghdad 

University, Lactobacillus rhamnosus GG was grown and 

kept in MRS medium (Himedia, India ) and activated 

in skim milk 12% , incubated at 37 °C for 24 h, Cells 

were harvested subsequently the incubation period by 

centrifuged at 10,000 rpm for 5 min, then the supernatant 

was changed to pH 5.5±1 with 1N NaOH to eliminate the 

effect of putative organic acids produced then filtered 
with Millipore 0.22 μm pore size (Pall, USA)11. 

Antimicrobial Activity of Lactobacillus 

rhamnosus GG culture and their supernatant against 
C. albicans

The antibacterial actions of Lactobacillus 

rhamnosus GG supernatant Opposed to C. albicans 

were assessed according to 12 with some modifications. 
250 μl of a C. albicans suspension and 250 μl of a 
Lactobacillus rhamnosus GG suspension ‐107 CFU/mL 

(or culture filtrate) were mixed with 1.5 ml of BHI broth. 
PBS with Lactobacillus rhamnosus GG suspension 

was used as control, cultures wereincubated at 37°C 

for 24 h (5% CO2). After incubation, the cultures were 

diluted and plated on Sabouraud dextrose agar (Difco) 

supplemented with chloramphenicol (0.05 mg/L). The 

plates were incubated at 37°C for 48 hs. C. albicans was 

evaluated as a logarithm of viable numbers by Pour plate 

count method. 

Ethical aspects

Informed written consent of the Ministry of Health 

in Iraq, was obtained from all patients that accepted to 

participate in this study. 

Results & Discussion

From the total that collected nine samples gave 

colonies appeared cream to white color and smooth at 

30 oC. also positive result of formation of germ tubes in 

germ tube test 15. 
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Figure (1): C.albicans growth on SDA 

The presence and integrity of the extracted DNA from nine isolates of Candida albicans was confirmed by 
agarose gel electrophoresis, as shown in the figure (1).

Figure (2): Gel electrophoresis for Candida albicans DNA bands for positive isolates. Lane (1-9) positive 
isolates Lane control. 

The amplification result was executed on the extracted from of DNA for all studied specimens and established by 
analysis of electrophoresis. By this analysis, the DNA strands produced from the successful bindingbetween target 
gene (PLC1) specific primers and extracted DNA specimen. Under UV. Light and by using the ethidium bromide 
as specific DNA stain, the successful binding appeared as single compact bands. Depending on DNA marker (1500-
100bp DNA ladder),the electrophoresis was used to estimate the molecular size of DNA and the estimation result 
exposed that the PCR product (amplified DNA) was 459bp for C. albicans showed as figure (2).
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Figure (3): Gel electrophoresis image for PLc1 gene (Virulence factor gene) in Candida albicans isolates. 
electrophoresis was achieved on 1% agarose gel and run with a 5v/cm present for 120min. Lane M: markers 

Lane (1-9) PCR products amplified from 9 isolates,Lane 10 negative samplecontrol.

PLc1 gene is virulence factors of Candida albicans 

encode phospholipases with conserved phospholipase 

and also known to be important regulators of cellular 

processes causes hydrolysis of phosphatidylinositol 4,5- 

bisphosphate 13. PLC1 has been shown to be transcribed 

in hyphae forms of Candida albicans, encodes a large 

protein containing 1099 amino acids with X and Y 

domains 14. The diagnosis of Candida albicans is 

considered a great importance to differentiate between 

the strains because some of them are of significance 
pathogenicity and their difference in their ability 

pathogenicity and Virulence factors 8. 

Antimicrobial Activity of Lactobacillus 

rhamnosus GG and their supernatants on the viability 
of Candida albicans isolates

Results showed the antimicrobial activity of 

Lactobacillus rhamnosus GG and their supernatants on 

the viability of Candida albicans isolates (Figure 3). 

Live cells of Lactobacillus rhamnosus GG decreased the 

log cycles of all Candida albicans isolates with average 

(1.7 -2.1)logarithmic 

cycle, also Lactobacillus rhamnosus GG 

supernatants decreased the log cycles of all Candida 

albicans isolates with average (1.28 -1.79) logarithmic 

cycle. 

Figure (4): The effect of Lactobacillus rhamnosus GG and their supernatants on the viability of Candida 
albicans isolates
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Lactobacillus rhamnosus GG clearly suppressed the 

growth of all Candida albicans isolates, Lactobacillus 

rhamnosus GG role is to protect the oral epithelium against 

C. albicans, as it prevents adhesion and colonization, 

and restore the microbial balance 16.Lactobacillus 

rhamnosus GG inhibits varlenus vactores of Candida 

albicans, prevented from adhesion and the production of 

inhibitory factors for the formation of hyphae 17.as shown 

in figure (4)The chance of high Candida counts was 
decreased by 75 per cent by Lactobacillus rhamnosus 

GG intervention 18.studies found Significant reduction 
of Candida infection after Lactobacillus rhamnosus 

GG administration, and Candida albicans was the most 

prevalent species before and after the Lactobacillus 

rhamnosus GG therapy 19. Lactobacillus rhamnosus GG 

protects oral epithelial tissue Furthermore, Additionally, 

LGG has Inhibit the virulence factors of candida like 

adhesion to oral epithelia and hyphae 20. 

Conclusion

Candida albicans infection have increased 

significantly in the last few years due to increased 
application of immunosuppressive therapies.they are 

a serious problem and have become more resistant to 

common antibiotics 21. Strains of Antibiotic-resistant 

were rapidly spread, making these antibiotics ineffective. 

Therefore, there is currently no effective way to treat 

C. albicans infection that can develop the infection to 

become life- threatening sepsis once Candida albicans 

can enter the bloodstream. In addition, these patients 

often take antibiotics, some of which have serious side 

effects (nausea, vomiting, and diarrhea). Lactobacillus 

rhamnosus GG is able to inhibit the growth of candida 

albicans and modulate the immune reaction of oral 

mucosa cells, this encourages their use in oral health 

field and the preparation of pharmaceutical preparations 
for thrush treatment. 
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Abstract

Suicide is a major public health problem and one of the leading causes of deaths worldwide. The effects 
of suicide go beyond the person who acts to take his/her life; it can have lasting effect on family, friends 
and communities. The role of a nurse specific to suicide prevention includes both system and patient level 
interventions. 

Objectives of the study:

· To assess the existing knowledge and attitude regarding care of attempted suicide patients among staff 
nurses.

· To evaluate the effectiveness of self –instructional module regarding care of attempted suicide patients 
among staff nurses.

· To find out the association of post -test knowledge and attitude regarding care of attempted suicide 
patients among staff nurses with selected demographic variables. 

Materials and Methods: In this pre- experimental research study non probability convenient sampling 
technique was used to select 60 staff nurses from selected Hospitals. A self- structured questionnaire and 
attitude scale was used to assess the knowledge and attitude of the staff nurses regarding the care of attempted 
suicide patients. 

Result: The finding of the study revealed that majority 95% (57)of staff nurses had moderate knowledge and 
only 5% (3) had inadequate knowledge regarding care of attempted suicide patients in pre-test. After going 
through Self Instructional Module, 83.37 % (50) of the staff nurses had adequate knowledge and 16.66% (10) 
had moderate knowledge regarding care of attempted suicide patients. The attitude scale findings revealed 
that 100% (60)of staff nurses had neutral attitude regarding care of attempted suicide patients in pre-test and 
in post-test 100%(60) had positive attitude regarding care of attempted suicide patients.

Conclusion: Study concludes that going through Self-Instructional module helps method in improving 
knowledge and attitude of the staff nurses regarding care of attempted suicide patients. 

Key words: Self-instructional Module, Suicide, Staff nurses, Knowledge Attitude. 

Introduction

Suicide is the act of human being intentionally causing 

harm to one. Suicide is often committed out of despair, 

or attributed to some underlying mental disorder which 

includes depression, bipolar disorder, schizophrenia, 

substance abuse etc. Financial difficulties, interpersonal 
relationships and other undesirable situations also play a 

significant role1.

The Government of India classifies a death as 
suicideif it meets the following three criteria: - It is an 
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unnatural death; the intent to die originated within the 

person and there is a reason for the person to end his 

or her life. The reason may have been specified in the 
suicide note or unspecified2..

Nursing encompasses autonomous and collaborative 

care of individuals of all ages, families, groups and 

communities, sick or well and in all the settings. Care of 

attempted suicide patients depends on the ability of staff 

nurse to understand the situation and work. Evidence 

suggest that the lack of knowledge and unfavourable 

attitude of the nursing staff working in psychiatric unit 

have direct impact on the patient care and health care 

facility3. 

Amongst youth, the strongest risk factors are 

depression, alcohol, or other drug use disorder, and 

aggressive or disruptive behaviours. Children who are 

perfectionists and over achievers may also be at risk if 

there are other problems, such as depression or family 

problems4.

Suicidal tendencies occur in many medical 

conditions as their sequel or as concomitant symptoms. 

Symptoms and conditions behind these emergencies 

may include panic attacks and then eventually lead to 

suicide attempt5.

About 800000 people commit suicide worldwide 

every year, of these 135000 (17%) are residents of 

India, a nation with 17.5 % of world population6. It is 

perceived that the implementation of special supervision 

is the most effective preventive method in the care of 

suicidal patients. Studies show thatit is possible to 

provide nursing care in the prevention of further harm to 

the patient but in doing so the nurse may not necessarily 

be proficient in demonstrating the interpersonal caring 
skills essential for the development of a therapeutic 

relationship and hence patient recovery.

According to WHO data, the age standardized 

suicide rate in India is 16.4 per 100,000 for women (6th 

highest in the world) and 25.8 for men (ranking 2nd)7.

Nebhinani M, Tamphasana L, etal 2013 conducted 

a cross sectional study among three hundred and 

eight students of two nursing colleges of north India 

to assess the attitude of nursing students towards 

suicide attempters. Suicide opinion questionnaire was 

administered to assess their attitude towards suicide 

attempters. Nearly half of the students believed that 

suicidal attempters were impulsive, self-punitive 

and non-believers in after life. One third of students 

considered them as rigid, weak personality, mentally ill 

and interested to get public attention. Overall attitude of 

students towards suicide attempters remained favourable 

for a half of the attitudinal statements and uncertain for 

rest half of the items8.

Joseph C. 2005 conducted an evaluative study to 

assess the effectiveness of structured teaching program 

on knowledge of suicidal behaviour in adolescents 

among nurses in Bengaluru. One group pre- test, post- 

test design was used on a sample size of 60 nurses and 

the data were collected by using a structured interview 

schedule. Pre- test revealed the fact that nurses have 

a low level of knowledge with a mean score of 21.43 

out of 47. After administering a structured teaching 

program, post test score rose to 40.43 which showed the 

effectiveness of structured teaching program9.

Materials and Method

The selection of design depends upon the purpose of 

the study, research approach and variables to be studied. 

Keeping all that in mind, research design used for the 

present study is pre-test and post-testresearch design.

Research Setting:

The criteria of selecting the setting was 

availability of subjects, feasibility of conducting the 

study, economy of time, easy accesses, expected 

cooperation and administrative approval for conducting 

the study. Present study was conducted at ICU, 

Psychiatric units and emergency departments of SGT 

Hospital,GurugramHospital,Sanjeevani Hospital, Jaipur 

Golden Hospital (Delhi NCR). 

Study Population: 

Study population is the total number of people who 

meet the criteria that the researcher has established for 

the study from whom subjects were and on whom the 

study findings will be generalized.
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Target population for the study comprised of staff 

nurse working in ICU, Psychiatric units and emergency 

departments of SGT Hospital, Gurugram Hospital, 

Sanjeevani Hospital, Jaipur Golden Hospital of Delhi 

NCR. 

Eligibility Criteria: 

The researcher specified some inclusion and 
exclusion characteristics for the population to be 

considered as a sample. Accordingly the sample was 

selected. Population elements who met the eligibility 

criteria were selected as sample and other elements were 

excluded. 

· Inclusion Criteria for the present study:

§ Staff nurses working at selected departments of 

selected hospitals of Delhi NCR.

§ Staff nurses who were available at the time of 

data collection

§ Staff nurses who were willing to participate.

· Exclusion Criteria for the present study:

§ Staff nurses who were not willing to participate.

§ Staff nurses who have been already exposed to 

such kind of study. 

Sample and Sampling Technique: 

The sample were 60 staff nurses working in ICU, 

Psychiatric units and emergency departments of SGT 

Hospital, Gurugram Hospital, Sanjeevani Hospital, 

Jaipur Golden Hospital of Delhi NCR.

Non probability convenient sampling technique was 

used for the selection of staff nurses. 

Variables 

Three categories of variables are discussed in the 

present study.

Dependent Variable: Level of knowledge and 

attitude of staff nurses.

Independent Variable: Self Instructional Module.

Demographic Variables: Age, Sex, Qualification, 
Income, Total years of professional experience, Religion 

and Source of information. 

Data Collection Tool and Technique:

The tool comprised of three sections:

Section I: Socio Demographic Data

It consisted of items like Age, Sex, Qualification, 
Income, Total years of professional experience, Religion 

and Source of information.

Section II: Structured Knowledge Questionnaire 

regarding care of attempted suicide patients.

It comprised of 30 questions each with a score of 

one. 

Table1. Interpretation of Score of Structured 
Knowledge Questionnaire 

S.No Level of Knowledge Score

1 Inadequate 0-10

2 Moderate 11-20

3 Adequate 21-30

Section III: Likert Scale to assess the attitude of 

staff nurses regarding care of attempted suicide patients. 

It comprised of 40 items each with a score of one. 

Table2. Interpretation of Score of Likert Scale 

S.No Attitude Score

1 Negative 1-13

2 Neutral 14-26

3 Positive 27-40

Pilot Study:

A try out of the tool was done on 06 staff nurses and 

all the items were clear to the subjects.

Data Collection Procedure:
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After taking formal permission from the involved 

three hospitals, staff nurses were explained about the 

purpose and procedure of data collection. A verbal 

and written consent was taken from all the 60 subjects. 

Average time taken by the respondents to complete 

the pre -test was 15 -20 minutes. A Self Instructional 

Module was given and after 7 days a post test was taken.

Major Findings

Majority of the staff nurses 23.33%, belong to age 

group of 18 to 26yrs.According to monthly income, 

most of the nurses i.e., 76.66% had the income ranging 

from Rs 15000 -20000/month. As per the Gender, 

majority of the staff nurses i.e., 86.66% were females.

With regard to Educational qualifi cations, most of the 

nurses were GNM, i.e., 53.33%.According to Religion, 

60% of staff nurses belonged to the Hindu religion, i.e., 

60%.According to the Family Type majority of staff 

nurses belonged to nuclear families, i.e., 66.66%.With 

regard to clinical experience,56.66% of staff nurses had 

minimum of four years of experience.As per the position 

in job, most of the nurses were nursing offi cers, i.e., 
70%.Regarding attending to the patients with attempted 

suicide, majority of them had not attended such patients 

i.e., 73.37%.Regarding attending any workshop on 

suicide prevention, majority of staff nurses had not 

attended any such workshops, i.e., 93.37%.Regarding 

professional experience of managing suicidal patients, 

out of all 30% had such professional experience. 

Fig 1 Pre-test and post- test knowledge score of Staff Nurses

As depicted in Figure 1, after data analysis and 

interpretation, it was found that majority of staff 

nurses that is 95% had moderate knowledge and 5% 

had inadequate knowledge regarding care of attempted 

suicide patients in pre-teat and in post- test 83.37% 

had adequate knowledge and 16.66% had moderate 

knowledge regarding care of attempted suicide patients.
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Fig 2.Pre- test and Post- Test Attitude of Staff Nurses 

As shown in Fig 2, after data analysis and 

interpretation,all of the staff nurses i.e. 100% had neutral 

attitude regarding care of attempted suicide patients in 

pre-test and in post- test 100% had positive attitude 

regarding care of attempted suicide patients.

Data analysis and interpretation explains that there 

is signifi cant difference in mean scores on knowledge 
as the‘t’value obtained was higher than the tabulated 

value at 0.05 level of signifi cance.So,it can be concluded 
that self-instructional module on knowledge regarding 

care of attempted suicide patients among staff nurses is 

effective.

Discussion

In the present study majority of staff nurses that is 

95% had moderate knowledge and 55 had inadequate 

knowledge regarding care of attempted suicide patients 

in pre-teat and in post- test 83.37% had adequate 

knowledge and 16.66% had moderate knowledge 

regarding care of attempted suicide patients.

Chiaki Kawanishi (2006) did a study to assess the 

knowledge and attitude towards suicide among medical 

students by administering a brief knowledge and attitude 

assessment questionnaire concerning suicide to students 

in their fi rst, third, and fi fth years at a Japanese medical 
school. Participants numbered 160 (94 men with a mean 

age of 21.8 years, SD = 3.01, and 66 women with a 

mean age of 21.2 years, SD = 2.64); 59 fi rst year, 52 
third year, and 49 in their fi fth year. The questionnaire 
consists of eight multiple‐choice questions asking 

knowledge of suicide and one open‐ended question 

asking attitude. In the knowledge part, only about 

half of the items (out of total 8 items) were answered 

correctly (mean score was 4.21, SD = 1.28). A 
signifi cant difference was observed in prevalence of 
attitudes as categorical variables between student years 

(P = 0.001). Sympathetic comments increased along 
with student years, while critical comments decreased. 

Given the frequent and interventional opportunities of 

primary‐care medical contacts, poor understanding of 

suicide from the medical viewpoint was of concern. 

Moreover, judgmental attitudes were common, 

especially in earlier school years. Better informed, more 

understanding physicians and other health professionals 

could contribute greatly to prevention.

Present study reports that all of the staff nurses i.e. 

100% had neutral attitude regarding care of attempted 

suicide patients in pre-test and in post- test 100% had 

positive attitude regarding care of attempted suicide 

patients10.

Vajonatapola (2014) conducted a study with an 

aim to describe the attitudes towards self‐injurious 

patients among psychiatric personnel of 50 psychiatric 

personnel (N = 50) using Understanding Suicidal 
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Patients Questionnaire (USP) before and after the 

training.Psychiatric personnel attended a four‐day 

training program, presenting evidence‐based knowledge 

regarding self‐injury assessment and treatment, using 

group exercises and reflective learning principles. The 
training program had statistically significant impact 
(P < 0·01) on the following individual items of the USP 

scale: Patients who have tried to commit suicide are 

usually treated well in my work unit (d = 1·02); A person 
who has made several suicide attempt is at greater risk of 

committing suicide (d = 0·64); Because the patients who 
have tried to commit suicide have emotional problems, 

they need the best possible treatment (d = 0·57). The 
results also suggested that the frequency of patient 

contact had impact on attitudes towards self‐injurious 

patients. 

In present study there is significant difference in mean 
scores on knowledge as the‘t’ value obtained was higher 

than the tabulated value at 0.05 level of significance. So, 
it can be concluded that self-instructional module on 

knowledge regarding care of attempted suicide patients 

among staff nurses is effective11.

Alin ThomasCherian (2017) conducted a study to 

assess effectiveness of structured teaching program 

for staff nurses regarding care of attempted suicide in 

selected hospital of Indore. The study involved single 

group pre-test and post-test design. Simple random 

sampling was used to select 40 staff nurses working 

in Bombay Hospital, Indore. Structured knowledge 

questionnaire was given followed by structured 

Teaching Program. Post test was conducted after 8 days 

using same tool. Findings revealed that the mean post- 

test knowledge score (51.2) was higher as compared to 

pre -test knowledge score (14.10).

According to this study there is significant 
association between the post test scores of knowledge 

and attitude with that of income , education and years of 

professional experience to manage suicidal patients as 

computed by analysis of variance <0.512. 

Inga-LillRamberg,Maria Anna Di Lucca,and 

GergöHadlaczky (2016) did this study aimed at 

investigating what impact other factors than knowledge 

might have on attitudes towards work with suicidal 

patients and suicide prevention. In 2007, 500 health-

care staff working in a psychiatric clinic in Stockholm 

received a questionnaire with items concerning work 

with suicidal patients to which 358 (71.6%) responded. 

A set of attitude items were tested using structural 

equation modelling (LISREL). Three models were found 

to be satisfactory valid and reliable: Job clarity, Job 

confidenceandAttitudes towards prevention. These were 

then used in regression analyses as dependent variables 

with predictors such as experience of work with suicidal 

patients, perceived sufficient training,ageand gender. 

Perceived sufficient training was consistently the most 

important predictor for all three attitude concepts (p< 

0.01, β = 0.559 for Job clarity; p< 0.01, β = 0.53 for 
Job confidence; p< 0.01, β = 0.191 for Attitudes towards 
prevention). Agewas another significant predictor forJob 

clarity (p< 0.05, β = 0.134), as wasexperience of patient 

suicide for Job confidence (p< 0.05, β = 0.137). It is 

concluded that providing suicide preventive education 

is likely to improve attitudes towards the prevention of 

suicide, clarity and confidence regarding their role in 
the care for suicidal patients. These improvements may 

contribute to the prevention of suicide in health care 

settings13

Conclusion

Data Analysis and Interpretation explains that 

there is a significant difference between the pre and 
post- test mean score of knowledge and the ‘t’ value 

obtained is higher than the tabulated value at 0.05 level 

of significance for 59 degrees of freedom. Hence, it can 
be inferred that obtained difference is not by chance 

but is true difference. So, it can be concluded that Self 

Instructional Module (SIM) on knowledge and attitude 

regarding care of attempted suicide patients among staff 

nurses is effective.
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Abstract

Back ground : Diffuse hair loss is a very common complaint usually occurs without inflammation or scarring 
.The loss affects hairs throughout the scalp in a more or less uniform pattern . That is characterized by the 
ingress of a large number of hairs prematurely into telogen phase resulting in diffuse hair shedding at one 
time often with an acute onset so named acute telogen effluvium .A chronic form with a more insidious onset 
and a longer duration also exists called chronic telogen effluvium which primarily affects women between 
the ages of 30 and 60 years and is a diagnosis of exclusion and can cause a great psychological impact on 
the life of the affected person.        

Objective: Measurement the level of serum ferritin and the level of serum vitamin D In adult females with 
chronic telogen effluvium in order to validate their role in the process of hair loss .    

Patients& Methods : This cross-sectional study was conducted at the outpatient Department of Dermatology 
and Venereology in Al-kindy Teaching Hospital between March and November 2017.Sixty adult Female at 
age (12 to 52 years) with hair loss in the form of CTE otherwise they are healthy and sixty adult healthy with 
same age-matched female with no hair loss were included in the study. Diagnosis was based upon clinical 
examination as well as hair pull test. Serum ferritin and vitamin D levels and Hemoglobin were determined 
for each participant .   

Results : Hair loss can have an emotional impact on patients leading to anxiety and frustration. Therefore, 
diagnosing the underlying etiology is necessary for the better management of the disorder The results of this 
study suggest that the reduced hair density seen in CTE may possibly be associated with low serum levels 
of ferritin and vitamin D. It is recommended that hemoglobin level measurement should not be solely relied 
on in the assessment of hair loss, as it was not significantly different between patients with CTE and controls 
as seen in our study.   

Conclusions: The female cases in this study had significantly low levels of serum ferritin and vitamin D than 
controls .Our study highlights the importance of serum ferritin and vitamin D evaluation in case of diffuse 
hair fall.

Keywords:- serum ferritin , vitamin D , chronic telogen effluvium ,hair loss , female 

Introduction

The hair is the keratinized output of the hair follicle. 

Significant metabolic efforts are needed for hairs 
production .Solo, on the scalp emerge 100,000 hairs at 

the daily rate of growing (0.37- 0.40) mm, this desired 

a precise tuned nutritional, hormonal, and vascular 

mutual actions so assortment of systemic diseases will 

cause aberrations in hair growth(1) . Telogen effluvium 
(TE) is the widespread form of diffuse non scarring 

alopecia in women(2) . It is recognized by the premature 

entrance of a large number of hairs into telogen phase 

resulting in diffuse hair shedding at one time(3) often 

with an acute onset and usually taking less than 6 

DOI Number: 10.37506/ijfmt.v15i3.15920
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months duration so named acute telogen effluvium 
(ATE) . A chronic form with a more insidious onset 

and a longer duration also exists (4,5,6,7) that so called 

chronic telogen effluvium (CTE) which primarily affects 
females range in ages between 30 and 60 years and is a 

diagnosis of exclusion (8) . Treatment for TE is primarily 

reassurance and counseling. If attempts at identifying 

a specific cause have been fruitful, one should correct 
them. A prospective observation and management 

are usually suitable as shedding is expected to reduce 

within 3-6 months and there after recuperation should 

be complete(9,7). The patient needs a compact discussion 

clarify the diagnosis and treatment choices. Being a 

cosmetic concern, the degree of disability due to hair 

loss varies widely(10). Psychosocial counseling has been 

claimed to be the best treatment as it is the safest and 

least invasive way to address the psychosocial impact (7). 

Based on the pathogenesis of TE potential therapeutic 

options include inhibition of catagen (so as to prolong 

anagen); induction of anagen in telogen follicles; or 

inhibition of exogen (to reduce hair shaft shedding) 

(11). Neither of the presently available FDA approved 

standard hair drugs finastetride and minoxidil are highly 
efficient catagen inhibitors or anagen inducers(11). 

However, what can assuredly be done is the exclusion 

of catagen-inducing drugs (e.g beta-blockers, retinoid, 

anticoagulants, or antithyroid drugs) or catagen-

inducing endocrine disorders (thyroid dysfunction, 

hyperandrogenism, or hyperprolactinemia).replacement 

remedies for catagen promoting deficiencies like those 
of zinc, iron can also be started(12,7).  If there is a 

measurable deficiency such as IDA, then its replacement 
may help. anyway, a balanced food and stable body 

weight are most serious measures(10). Controlled studies 

regarding the effectiveness of iron therapy on the result 

of TE are also deficit, although some benefit has been 
claimed(3). It has been suggested that maintaining serum 

ferritin above 40 ng/dL(12) (70 ng/dl by some authors(13) 

helps reverse hair loss. An adequate dietary intake and, 

if required, ferrous sulfate orally at does 300 mg (60 

mg elemental iron) taken 3-4 times daily is a broadly 

consent and cost effective initial therapy(14,15,16).It should 

lead to rise in hemoglobin concentration by 2 g/dL in 

3-4 weeks(16,17).   In cases with poor response causes 

like misdiagnosis, malabsorption , poor compliance 

coexisting anemia, and continued blood loss must be 

assessed(16,17). Iron supplementation needs to be lasting 

for 3-6 months till iron stores are replenished(15,16,17,18). 

Iron supplementation for long-term unnecessary can 

cause iron overload(18).The proposed role of antioxidants 

or other supplements has not been proven by any 

creditable evidence . No especial therapeutic procedures 

could prevent stress-enhanced premature onset of 

catagen is currently available for stress-induced TE(19).

Topical minoxidil could be a reasonable candidate drug 

in this category as it is known to prolong anagen(20). 

In addition, in vivo studies in mice have demonstrated 

that minoxidil can down regulate stress-induced hair 

growth inhibitory and catagen promoting changes 

along the “brain-hair axis “(21,22). Its clinical efficacy in 
humans with respect to TE remains to be investigated. 

In addition, stress-coping strategies may help however, 

controlled data in this respect is lacking. Complex 

comprehensive, and accurate management addition to 

drug therapy so as to alleviate clinical symptoms and 

the concurrent psychological implications may go a long 

way in helping the patients(23) .      

Patients , Materials and Method

Patients 

 This is a prospective cross sectional study that was 

conducted in Baghdad at dermatology outpatients clinic 

in Al-kindy Teaching Hospital between March and 

November 2017 .

Description of study 

 60 adult healthy female complaining of hair fall of 

more than 100 strands per day (self-rated) for more than 

6 months were included as cases (patients group) and 

another 60 adult healthy female without hair loss was 

included as controls(control group).

Inclusion and Exclusion criteria 

 Inclusion criteria:- included adult healthy women 

suffering from hair loss for more than 6 months and 

should meet the following diagnostic criteria( negative 

family history , diffuse hair loss in scalp appearance , 

absent bitemporal recession , absent miniaturized hair , 

positive hair pull test ) .

Exclusion criteria :- included     
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1- patients not have diagnostic criteria . 

2-there are systemic disease and or scalp disease 

that could be lead to hair loss.

3-Patients on medications that might be implicated to 

hair loss (e.g antithyroid, anticoagulants, anticonvulsants 

, retinoid , antihypertensive , or antidepressants) .

4-Individual taking drug containing vitamin D , iron 

, dietary supplementations .  

5-newly stressful conditions during the last 6 months 

like physiological stress , high fever ,surgical trauma , 

chronic systemic disease ,bleeding pregnancy ,delivery 

,emotional stress or patient has high CRP equal or more 

than 4 .    

Apparatus and Equipments used in the study   

Apparatus (Enzyme Linked Immunosorbent Assay/ 

ELIZA/ , Centrifuge ) .Equipments (test tube , pipette , 

dropper ) 

Study groups      

Group Ӏ :- control group (60 adult healthy female 
without hair loss) 

Group ӀӀ:- patients group (60 adult healthy female 

with hair fall for more than 6 months)  

All the following parameters were measured for 

study groups which are

1-Serum ferritin 2-Serum vitamin D 3- Hemoglobin 

Approval and Ethical aspects -    

 The procedure and the purpose of study were 

explained to all patients and advice on specific care and 
treatment also given to them . 

Data Collection :-

 The method of collecting information depend on 

direct interview in dermatology outpatients clinic , 

The data were collected through a self-administered 

questionnaire which consisted of three sections: Section 

A consisted of sociodemographic details, Section B 

included the questions regarding the factors effecting 

hair loss, and Section C included laboratory reports 

specifying serum ferritin and vitamin D  level and 

hemoglobin in the participants. Data were collected 

from the patient in organized fashion and individually 

.The interview lasted for (15) minutes in which general 

and scalp examination were carried out in order to detect 

any scalp abnormalities and to recognized the type in 

addition to the pattern of hair loss , knowing that the data 

collection from Sunday to Wednesday from every Week 

, begin 8:30 am and continue until 2:00 pm .  

procedure for measurement 

 The serum ferritin and vitamin D levels were 

assessed by collecting blood samples (both cases and 

controls) by venepuncture of the large antecubital vein. 

At room temperature a venous blood sample (5 ml) was 

allowed to clot and for 10 minute was centrifuged at 

10,000 rpm. till the time of the assay serum was stored 

in two aliquots at –20 C. ferritin was valued by enzyme 

solid-phase immunometric assay (ELISA) using a kit. 

25(OH)D3 was measured by competitive enzyme-linked 

Immunosorbent assay kit . Samples were precipitated 

with precipitation reagent to extract the analyte because 

in vivo all circulating 25(OH)D3 was bound to vitamin 

D-binding protein . 

Statistical analysis        Descriptive statistics : use 

table and figures .Microsoft excel version10 

For measurement :use mean and standard deviations. 

Statistical package :was perform by using SPSS version 

17 for windows .Inc. in all tests ,P-value of less than 0.05 

was considered to be statistically significant 

Results

 The study groups consisted of 120 female divided 

into two groups. 60 adult woman with TE compeers with 

60 adult healthy woman with no TE . The mean age of 

the study groups was 32.6 years (SD ± 6.47) for patients 

group, and the mean age for control group was 41.3years 

(SD ± 4.59) , the age distribution was similar across the 

cases and controls. Among the study groups, the range 

of age in years with numbers of patients and controls 

,can be demonstrated in table (1) .
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Table(1) :- Age groups for patients and control

Control no.=60 (%)Patients no.=60 (%)Age group(years)

6 (10) 8 (13.3) 12-19

12 (20) 14 (23.3) 20-29

13 (21.6) 30 (50) 30-39

17 (28.3) 6 (10) 40-49

12 (20) 2 (3.3) 50-59

All females were clinically evaluated and doing laboratory blood tests at least once for serum ferritin level, 

vitamin D concentration and hemoglobin level. A serum ferritin level of less than 30 ng/ml was taken as very low, 

less than 70ng/ml as low and more than or equal to70ng/ml as normal in both cases and controls . Both groups 

were categorized for SFL using a cut-off point of 70 ng/mL as the acceptable lowest normal value. The SFL for 44 

patient that constitute 73.33% of all patients was very low, while 10 patients which form 16.66% had a low level 

and 6 patients that form the 10% of all patients at normal level. For the controls cases, the SFL for 8 individual that 

constitute 13.33% was very low , while 28 individual which form 46.66% had a low level and 24 individual that form 

the 40% of all at normal level. 

The correlation between study groups and SFLs can be clarify in table 2

Table(2) :-Serum ferritin levels in patients group and control group 

Control no.= 60 (%)Patients no.= 60 (%) Serum ferritin level ng/ml 

  8 (13.3) 44 (73.3)  Very low = less than 30

  28 (46.6) 10 (16.6)Low = 30-70

  24 (40)   6 (10)  Normal = more than or  equal to 70 

The SFLs in patients ranged (1.53 –89.2) ng/ml and for controls ( 9.18–103.67) ng/ml. The correlation between 

range of age in years and the corresponding mean of serum ferritin in study groups will lightened in Table 3

Table(3):- mean of serum ferritin in study groups and related age range 

Age range (years)
 Mean serum ferritin in patients(ng/

dl)
 Mean serum ferritin in control(ng/dl)

 12-19 15.12 22.8

 20-29 10.98 24.3

30-39 14.2 25

40-49 22.5 24.8

50-59 27 29.5

Mean ± SD 

16.672 ± 17.83

Mean ± SD 

48.453 ± 187.46
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The mean SFL was 16.672 ng/ml among TE 

patients compared with 48.453 ng/ml for controls. This 

difference was statistically significant (P= 0.0257) This 
means that there was an connection between low SFLs 

and CTE, which may be clinically significant. 

The hemoglobin value in patients and controls ranged 

(10.3–14.10) g/dl and (10.50–16.10) g/dl respectively. 

Mean hemoglobin level was 11.36 g/dl among TE 

patients compared with 11.87 g/dl among controls. This 

difference was statistically insignificant (P=0.0581). 
A vitamin D level of less than 20 ng/ml was taken as 

deficiency ,level range (20-29) ng/ml as insufficiency 
and equal to or more than 30 ng/ml as normal in both 

cases and control .the two groups were categorized for 

VDL using a cut-off point of 30 ng /ml as the acceptable 

lowest normal value. The relation between study groups 

and serum VDL shown in table 4    

Table(4):-Serum vitamin D level in patients and control groups

 no.= 60 (%) ControlPatients no.= 60 (%)Serum VDL ng/ml

 13 (21.6) 8 (13.3) 
Deficit < 20 ng/ml

 22 (36.6) 46 (76.6)Insufficient 20-29 ng/ml 

 25 (41.6) 6 (10) Sufficient ≥ 30 ng/ml 

The mean VDL have been compared among the cases and control and the related range of age as in table 5. 

Table(5):-VDL for the cases and controls and the related range of age 

Mean serum VDL in controls (ng/
ml)

Mean serum VDL in patients(ng/ml)Age range (year)

25.419.2412-19

26.313.4820-29

2720.93 30-39

27.522.840-49

30.527.550-59

Mean serum VDL ± SD 36.132 ± 
22.46

Mean serum VDL ± SD 20.136 ± 7.24

Among the study groups , 13.33% cases had vitamin 

D deficiency compared to 21.66% of controls. 36.66% of 
the controls were in the vitamin D insufficiency category 
compared to 76.66 of patients. 10% of the patients had 

normal vitamin D values, whereas 41.66% controls fell 

in the normal category. The Mean VDLs in patient were 

20.136 versus 36.132 in controls .On comparing the 

mean vitamin D values among cases and controls, their 

difference was found to be statistically significant (P = 
0.018 ).

The means of age, hemoglobin value, SF and vitamin 

D Levels for patients and controls with their respective 

ranges are highlighted in Table 6. 
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Table(6):- the distribution between mean parameters with their ranges and study groups

ControlPatientsMean parameter

41.3 (15-52)32.6 (13-51)Age

11.87 (10.5-16.1)11.36 (10.3-14.1)Hb

48.453 (9.18-103.67)16.672 (1.53-89.2)Mean SF

36.132 (16.83-91.65)20.136 (11.7-87.4)Mean VDL

Discussion

 The out comes from this study proposed that the 

decreased hair density seen in CTE may conceivable 

be associated with decrease serum values of ferritin 

and vitamin D. Our study groups consisted of equal 

number of cases (having hair fall of more than 100 

strands per day) and controls with no hair loss . This 

study involved only females aged 12–52 years old, that 

is analogous with another study(12). Approximately 50% 

of the patients in our study with TE were old 30–39 

years , probably because the females at this age are 

more interested about hair fall. In this study we attempt 

to prohibit all other reasons that may be related to hair 

loss by dependent on the exclusion criteria in order to be 

able to concentrated on the effect of the serum ferritin 

and vitamin D values on hair loss . we employed many 

methods involving taking a careful history, replaying 

of a questionnaire, a clinical examination, hair pull 

test, to emphasize right selection of patients. Patients 

were chosen from one clinic (Dermatology Outpatient s 

Clinic ) favoring subjects with the same socioeconomic 

conditions, traditions and culture. It is remarkable to 

mention that the CBC may be within normal values in 

females with mild iron deficiency and TE because of low 
iron stores in the body will cause hair falling before the 

evolution of microcytic anemia (24). Thus, measurements 

of hemoglobin cannot recognized patients with reduced 

iron stores(25). Advising that should not depend on 

hemoglobin values alone in the evaluation of TE, as 

its not significantly different among patients have CTE 
and controls as seen in our study. The mean difference 

in SFL was statistically significant (P value < 0.05 ) 

between patients and controls .About 10% of patients 

with TE had ferritin concentration more 70 ng/ml. 

This default of a reduced ferritin value in patients with 

TE may be related to multifactorial etiologies .Rapid 

reduction in body weight , drugs, fever, and many other 

factors result in TE. Most of the120 individuals had very 

low serum ferritin concentration, where as just 25 % of 

the study groups had ferritin values more than 70 ng/ml. 

This results may be related to increased incidence of iron 

deficiency in the Iraqi population also due to the fact 
that IDA is obvious among adult non-pregnant healthy 

females in addition to an insufficient iron intake and so 
much consumption of tea and coffee by adults during 

on the day time predominately after meals prohibit 

the absorption of iron(26).in addition the menstruating 

women are more susceptible to iron deficient than 
postmenopausal women(25,27) Serum ferritin still the 

most broadly utilized test for iron deficiency but cannot 
be used for patients with chronic infection, inflammation 
,chronic kidney disease or neoplasia, in addition to 

investigated for iron, and transferrin saturation ,soluble 

transferrin receptor, or a transferrin receptor-ferritin 

index may enhanced the accuracy(28). Feedback on 

Moeinvaziri et al(29)results whom proposed that patients 

have a SFL of less than or equal to 30 ng/ml complaining 

of active hair fall must be taken iron therapy .Reduced 

SFLs better to be correct by giving iron supplementation 

orally that is relatively inexpensive, safe, and popularly 

well tolerated. To reaching the standardized values 

of iron in body may need four to six months or more 

and treatment may be stopped once these values be at 

70 ng/ml (30,31,32). The mean level of hemoglobin for 

patients group was 11.36 g/dl which is comparable with 
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other studies(33,34). while in the control group the mean 

hemoglobin value was 11.87 g/dl that featured by a 

statistically insignificant difference of 0.51 g/dl from TE 
patients (P value >0.05 ). This result may be because of 

hemoglobin, and red blood cell indexes are inadequate 

screens of iron deficiency(28). The mean value of vitamin 

D among the cases came out to be significantly lower 
than the controls (P value =0.018). This was similar to a 
study on AA where the patients with AA had significantly 
lower values of vitamin D than controls (P value > 

0.001) (35,36). In our study, the mean value of vitamin D 

among the females was significantly lower for the cases 
as comparison to the controls (P value =0.018) which is 
in agreement with another study, in which the vitamin D 

levels in females with CTE came out to be significantly 
lower among cases as compared to the controls (P > 

0.001) (37). Our study showed that vitamin D levels among 

most of the cases fell in the vitamin D insufficiency 
category (76.66%), whereas most of the controls were 

in the vitamin D sufficiency category (41.66 %) and the 
difference in these categories came out to be significant 
which proves that vitamin D has a significant role in 
hair loss and vitamin D supplementation can be helpful 

in such cases. Interestingly, many researchers have 

emphasized to the close relation that present between 

the concentration of vitamin D and the iron level(38,39) . 

Also despite of the varies in pathogenesis in ferritin and 

vitamin D there was no significant difference detected 
in TE between their levels this finding advowson the 
formerly supposed ‘threshold hypothesis’(12) which 

declared that reduced iron stores lower the threshold 

resulting in different forms of hair loss and not a specific 
type, additional investigations are needed to decided 

whether the same connotation applies to vitamin D or 

not. In spite of the role of vitamin D in hair follicle 

cycling and hair disorders has been proposed(40).In this 

study, its deficiency / insufficiency has been evinced in 
relation To CTE. A review done by Amor et al. cited 

a need for evidence-based data for recommendation 

of vitamin D supplementation(40). In a study done by 

Bleiker et al., topical calcipotriol a synthetic derivative 

of calcitriol was found to have not any role in protecting 

against hair loss(41). Our results agree with previous 

reports(12,29,37,42,43) confirm the relation between reduce 
iron stores measured by serum ferritin concentrations 

and TE in females. otherwise, another studies(4,44,45) 

found no considerable relevance between TE and iron 

deficiency. There is no obvious clarification of this 
disagreement and further work is absolutely desirable to 

resolve this technical debate. The presence of numerous 

variables e.g. the study designs adopted in diverse studies, 

the changeability of the classification of a standard 
SFL in females and the varies orientation ranges used 

by different laboratories are various factors that could 

donate in this detected disagreement(44). furthermore, the 

difference in the SFLs detected in other studies could be 

peculiarity to the study group itself. This is owing to the 

differences in the nutritional routine of the incorporated 

subjects(46) in addition to the hereditary and racial 

variations(47) might all control the iron status and thereby 

the SFLs. Gastrointestinal, autoimmune, renal and 

hepatic disorders plus undernourishment are disorders 

that can be accountable for reduce VDL (48) and SFLs 

and for hair loss. In this study, we endeavor to keep out 

any patients with such disorders. Hair loss can have an 

exciting trauma on patients leading to nervousness and 

disappointment. as a result, diagnosing the fundamental 

etiology is obligatory for the better organization of the 

disorder. 

Conclusions

 The female cases in our study had significantly 
low levels of SF and vitamin D than controls .Our study 

highlights the importance of serum ferritin and vitamin 

D evaluation in case of diffuse hair fall. Since our study 

group was small and confined to a particular area there is 
a need for a larger study involving different areas .There 

is also a need to study the pattern of hair growth following 

iron supplementation and vitamin D  supplementation in 

the affected group. Considering the rural and financial 
background of a majority of patients in Iraq testing 

for vitamin D may not be possible for all patients with 

complaints of diffuse hair fall due to the cost of the test. 

Our study tries to emphasize on the need to use vitamin 

D supplements as a part of hair fall treatment.

Ethical Clearance: The procedure and the purpose 

of study were explained to all patients and advice on 

specific care and treatment also given to them . 
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Abstract

Background: Childhood pneumonia is an important cause of morbidity in the developed world and morbidity 
and mortality in the developing world. One of the challenges in planning the treatment of respiratory tract 
infection in children is identifying the causative agent. The Community Acquired Pneumonia (CAP) presents 
both a diagnostic and therapeutic challenge to clinicians. 

Aims of the Study: To obtain the epidemiological profile, identify some etiological factors , assess the 
clinical presentations, x-ray findings and laboratory investigations of children with lower respiratory tract 
infection at Child’s Central Teaching Hospital in Baghdad.

Patients and Method: A total of 86 children were included in the study. we investigate the etiology of acute 
lower respiratory tract infection in children under two years admitted to central child teaching hospital for 
a period of three months in winter. Antibodies of RSV and Chlamydia Pneumonitis were detected using 
ELISA.

Results: Whereas 38 of the children (44%) were diagnosed with pneumonia caused by Chlamydia 
pneumonitis. RSV was detected in 14 (16%) and 30 (35%) had combined infection .Age of most of the 
patients was between one and six months with male predominance. CRP was negative(79%) in the majority 
of our patients ,only 3 patients had lower positive titers. WBC differential count show predominance of 
lymophocytosis (58%) ,which is compatible with viral and atypical lower respiratory tract infection . 

Conclusion: The identification of the cause of ARI remains challenging, due either to inadequate samples 
that may lead to false negative results, or to difficult interpretation of positive findings between infection 
and colonization. In our study the highest rate of acute lower respiratory tract infection was between age of 
one and six months with predominance of male sex. Chlamydia microorganism was found in 44% of such 
patients with lower respiratory tract infection. Further studies are needed to identify other possible agents of 
ARI (e.g., influenza, adenoviruses, other bacterial infections) in this population and to better understand the 
causal role of atypical bacteria detected in respiratory samples.

Key Words: Elisa, Chlamydia Pneumonitis, RSV, combined infections.

Introduction

 Childhood pneumonia is an important cause of 

morbidity in the developed world and morbidity and 

mortality in the developing world.

Lower respiratory tract infection (LRTI) is 

frequently used interchangeably to include bronchitis, 

bronchiolitis, and pneumonia, or any combination of the 

three. (1) 

Epidemiology

The estimated median incidence for developing 

countries was 0.28 episodes per year, with an interquartile 

range 0.21–0.71 episodes per year (2) . in developing 

countries, respiratory tract infections are not only more 

prevalent but more severe, Globally, the WHO database 

DOI Number: 10.37506/ijfmt.v15i3.15921
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analysis on the burden of disease showed that more 

19% than of the U5M causes had been attributed to 

pneumonia (3)

PATHOGENESIS

Pneumonia occurs because of an impairment of 

host defenses, invasion by a virulent organism, and/or 

invasion by an overwhelming inoculum.

In the typical scenario, pneumonia follows an 

upper respiratory tract illness that permits invasion of 

the lower respiratory tract by bacteria, viruses, or other 

pathogens that trigger the immune response and produce 

inflammation (4)

ETIOLOGICAL AGENTS

The Community Acquired Pneumonia (CAP) 

presents both a diagnostic and therapeutic challenge 

to clinicians. Determination of the etiology of lower 

respiratory tract infection is a complex task (5)

Bacterial causes 

• Streptococcus pneumoniaeaccounted for 13% to 

28% of CAP in children prior to the introduction of a 

heptavalent conjugated pneumococcal vaccine in 2000 
(6). Though current prevalence has not been studied, 

S. pneumoniaecontinues to be the most commonly 

identified bacterial cause of community acquired 
pneumonia in children. (7)

• Chlamydia pneumoniae and Mycoplasma 

pneumoniae are among the most important pathogens of 

acute respiratory infections in children between the ages 

of 5 and 15 years.(8)

• Viruses are identified most often in children < 5 
years of age. Respiratory syncytial virus (RSV) is the 

most common viral etiology in children < 3 years of 

age. In younger age groups, Adenovirus, Parainfluenza 
virus,Influenza virus, and the recently discovered Human 

metapneumovirushave also been identified (9,10)

• Mixed etiologiesare reported in 30% to 50% of 

children with CAP (8 )

CHLAMYDIAPNEUMONIAE INFECTION

Chlamydia pneumonia is a common cause of lower 

respiratory tract diseases, including pneumonia in 

children and bronchitis and pneumonia in adults (11)

Symptoms of atypical pneumonia

Symptoms of atypical pneumonia emerge slowly. 

Someone who has been infected may not notice 

symptoms until 1-4 weeks after exposure to the infection. 

Once symptoms do show up, they tend to get worse over 

the next 2-6 days. Symptoms can include:

· a persistent cough throughout the day

· flu-like symptoms, such as fever, chill, or cold 
sweat

· a sore, dry, or itchy throat

· a persistent headache

· weakness or fatigue

· chest pain when breathing deeply

· aches and pains in the muscles and joints

The symptoms of atypical pneumonia may vary 

depending on the type of bacteria causing the infection. 
(12)

Radiographic features

Plain radiograph Because the inflammation is often 
limited to the pulmonary interstitium and the interlobular 

septa, atypical pneumonia has the radiographic features 

of patchy reticular or reticulonodular opacities. These 

opacities are especially seen in the perihilarlung .

Subsegmental and sometimes segmental atelectasis from 

small airway obstruction may occur. The radiographic 

features are often more extensive than what is suggested 

clinically. (13)
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Figure. 1 chest X-ray of C. pneumonia (13)

· Serology

Until recently, however, no rapid, simple tests have 

been available for the diagnosis of C. pneumonia infection 

. A rapid and simple immunochromatographic test for 

the detection of immunoglobulin M (IgM) antibodies 

against C. pneumonia (14)

Treatment The results of recent treatment studies 

have shown that erythromycin (40 mg/kg/day divided bid 

PO for 10 days), clarithromycin (15 mg/kg/day divided 

bid PO for 10 days), and azithromycin (10 mg/kg PO on 

day 1, then 5 mg/kg/day PO on days 2–5) are effective 

for eradication of C. pneumoniae from the nasopharynx 

of children with pneumonia in approximately 80% of 

cases. (11)

Respiratory syncytial virus infection

Respiratory syncytial virus (RSV) was fi rst described 
as ‘acute catarrhal bronchitis’ in 1901. It was isolated in 

1956 and today is responsible for 45%–90% of episodes 

of bronchiolitis, 15%–35% of pneumonia, 6%–8% of 

croup . More than half of all children are infected by 

their fi rst birthday. By 2 years of age, more than 80% 
of children have been infected at least once, and half of 

these children have had RSV twice. (15)

DIAGNOSIS

Nasopharyngeal washes or tracheal secretions are 

better specimens for confi rming RSV than nasal swabs; 
(16)however, nasal swabs are most commonly performed 

due to ease. Enzyme immunoassay (EIA) is the most 

common rapid detection test utilized due to the result 

time (~ 30 minutes), low cost and objective end point (17)

EIA has a 90%–95% specifi city, but only a 50%–90% 
sensitivity range. Therefore, a negative result should not 

rule out RSV if clinical symptoms are present.

TREATMENT

Supportive care is the mainstay of treatment for 

RSV bronchiolitis. Supportive care includes hydration 

(i.e., oral or intravenous), clearing nasal obstruction with 

saline nose drops, nasal bulb suction or deep suctioning 

in the hospital and nutrition for the patient. Oral feedings 

should be encouraged. Temporary feeding tubes (e.g., 

nasogastric) may be required in rare situations. Oxygen 

may be needed in those struggling to keep their oxygen 

saturation >90% and it is recommended for patients 

whose saturations are consistently <90%(18) . Ribavirin

Ribavirin (Virazole, Valeant Pharmaceuticals 

International, Aliso Viejo, California) is the only drug 

approved by the Food and Drug Administration (FDA) 

for treatment of RSV. It inhibits the replication of DNA 

and RNA viruses. 

It is an aerosolized agent that is used for 8–24 hours 

for 3–5 days. It can only be used with a certain device, 

the small particle aerosol generator model-2 (SPAG-2). 

It may be delivered via oxyhood or tent(19) . 

Aim of the Study

1. To evaluate the epidemiological profi le of 
children with lower respiratory tract infection.

2. To identify some etiological factors in lower 

respiratory tract infection in children under two years of 

age.

3. Toasses the clinical presentations, x-ray fi ndings 
and laboratory investigations of such patients and their 

value in assessing the diagnosis.

Patients and methods

This prospective cross sectional study to inference 

some causes of LRTI was done in the pediatric ward of 

central child teaching hospital in Baghdad during the 

period from the 1st of December 2019 to the 1st of March 

2020. 

Eighty six patients up to two years of age, admitted 

to the department of pediatrics with such respiratory 

symptoms as fever, cough and respiratory distress , 
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were included according to agreement of the families 

& physicians in charge. Full history and physical 

examination were done to all the patients who were 

included in the study, the following points were 

included in history of each patient with chest infection 

.Patients were evaluated for : age, auscultatory findings: 
wheezing(obstructive airway diseases),or findings 
suggestive of consolidations(pneumonia) including : 

bronchial breathing with or without fine crepitation. 
Following a detailed clinical history and physical 

examination, complete blood count, peripheral blood 

smear and chest X-ray were obtained from each patient.

Chest x- rays were performed to all studied patients& 

the following findings were analyzed in the study:

· hyperinflation,

· Lobar infiltration.

· Bronchopneumonia with or without hilar 

infiltrate. 

From investigations which were done in the 

laboratories of central child teaching hospital, the 

following points: WBC and differential count (normal 

values) as shown in table below: (20)

White Blood Cell Counts : Normal Ranges

WBC PMN Band Lymph Mono Eos Baso

Birth

(0-1m) 

Child

(1m-12m) 

Child

(1y-16y) 

Adult

6-30K 42-80% 2% 26-36 3-8% 0-5% 0-2% 

6-18K 18-44% 3% 46-76% 3-8% 0-5% 0-2% 

5-14k 37-75% 3% 25-57% 3-8% 0-5% 0-2 % 

4-10K 36-75% 2% 20-50% 3-8% 0-5% 0-2%

CRP was requested for all infants & children who 

were included in the study and because of technical 

problems in the hospital at that period where the study 

was applied, the results were divided into CRP positive 

& negative (quantization was obtained for only few 

patients). ELISA IgM for both (Chlamydia pneumonia 

& RSV) was done for all patients &the previous points 

were matched according to results as: (Chlamydia 

IgM seropositive, RSV IgM seropositive, combined 

seropositive infection& combined seronegativeinfection. 

Sample Preparation

Collect blood specimens and separate the serum.

Specimens may be refrigerated at 2-8°C for up to seven 

days or frozen for up to six months. Avoid repetitive 

freezing and thawing. Diluted serum sample is added to 

wells coated with purified antigen. IgG specific antibody, 
if present, binds to the antigen. All unbound materials 

are washed away and the enzyme conjugate is added 

to bind to the antibody-antigen complex, if present. 

Excess enzyme conjugate is washed off and substrate is 

added. The plate is incubated to allow the hydrolysis of 

the substrate by the enzyme. The intensity of the color 

generated is proportional to the amount of IgG specific 
antibody in the sample

Limitations of the study: we collect patients from 

one center whichrepresents one side of BAGHDAD city, 

and our study was done in one season.

Ethical approval

All parents and guardians gave written consent to 

have their children participate in the paediatric inpatient 

surveillance 

Results

The Age:

Eighty six patients under 2 years age who were 

admitted to the hospital, 21(24%) were below one 
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month, 57(67%) from one month to 6 months &8(9%) above 6 months, so most of them were between one month& 

6 months. 

Graph(1): Age distribution in general 

ELISA RESULTS: 

Chlamydia pneumonia IgM seropositive 38(44%),RSV IgM seropositive 14(16%),combined IgM seropositive 

for both Chlamydia pneumonia and RSV 30(35%) and negative results of both Chlamydia pneumonia and RSV 

4(5%) as shown below: 

Graph(2): Distribution of the patients according to ELISA results. 

 

Chest x-ray fi ndings:

Sixty three patients have hyperinfl ation, 27 (43%) of them are Chlamydia seropositive, 13(21%) are RSV 
seropositive &21(33%) are seropositive for both Chlamydia &RSV and 2(3%) are seronegative.
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Eleven patients have lobar infi ltration alone,6(55%) of them were Chlamydia seropositive, no patient was 
seropositive for RSV& 4(36%) were seropositive for both Chlamydia &RSV and one patient(9%) was seronegative.

Twelve patients have bronchopneumonia with or without hilar infi ltrate,3 (25%) were Chlamydia 
seropositive,2(17%) were RSV seropositive & 6(50%) were seropositive for both Chlamydia &RSV and one 

patient(8%) was seronegative.

Graph(3): Chest x-ray fi nding according to ELISA

Discussion

There is limited knowledge about the microbial 

agents that play a major role in ARI in North Africa and 

the Middle East. To fi ll this gap, we conducted a study 
during the infl uenza season among children hospitalized 
incentral child teaching hospital in Baghdad.The age of 

the patients was from one day to two years ,majority 

of patients was from one month to 6 months. This is in 

agreement with a study done in India which found that 

The incidence of pneumonia was found to be the highest 

in infant group(21)

Among children younger than two years 

old,Chlamydia pneumonia were detected in (44%) 

of the patients included in the study, RSV infection 

(16%),combined infection for both Chlamydia pneumonia 

and RSV (35%) and negative results of both Chlamydia 

pneumonia and RSV (5%). Which is approximate to 

a study done in Egypt in which C. pneumoniaewas 

the most commonly detected microorganism in the 

study population (22) . In anotherstudy done in Taiwan 

recorded that Chlamydia species in 24 cases (11.5%), 

viral etiology in 86 cases (41.1%) and mixed viral-

bacterial infections in 69 cases (33%). (23)

Chest x-ray fi ndings either hyperinfl ation, lobar 
infi ltration or bronchopneumonia.This study state that 
there are no radiological features that can beused to 

differentiate between the three major etiologicclasses.

Of patients with hyperinfl ation, (43%) of them are 
Chlamydia seropositive ,(21%) are RSV seropositive 

&(33%) are seropositive for both Chlamydia &RSV and 

(3%) are seronegative. 

Of those with lobar infi ltration alone,(55%) of 
them were Chlamydia seropositive, no patient was 

seropositive for RSV& (36%) were seropositive for 

both Chlamydia &RSV and one patient(9%) was 

seronegative. thosebronchopneumonia with or without 

hilar infi ltrate, (25%) were Chlamydia seropositive, 
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(17%) were RSV seropositive & (50%) were seropositive 

for both Chlamydia &RSV and one patient(8%) was 

seronegative.

This is in agreement with a study done in Finland 

which found , it is virtually impossible to distinguish 

exclusively between viral pneumonia and bacterial 

pneumonia (24).And another study in Boston shows 

that When chest radiographs also cannot be used to 

differentiate between viral and bacterial disease. (25)

Regarding investigations such us 

1- CRP results: Most of our patients were negative. 

for CRP Complicated cases( they had combined 

infection) are mainly CRP positive. 

2- WBC: We noticed that all groups have mainly 

lymphocytosis because we didn’t look for other bacterial 

causes(like pneumococcal pneumonia) . 

We found that CRP,WBC and have only limited 

value in differentiating bacterial pneumonia from viral 

pneumonia. This is in similar with a study done by 

MattiKorppi who concluded there was no combination 

of these markers which was sufficiently sensitive and 
specific to be used in clinical pediatric practice (26) . 

In contrast to study done by Nufar Marcus et al which 

found that The CRP test seems to be an useful predictor 

of bacterial pneumonia in children (27) , the cause may be 

related to that unfortunately we don’t have CRP titer in 

our hospital. 

Conclusions

The identification of the cause of ARI remains 
challenging, due either to inadequate samples that may 

lead to false negative results, or to difficult interpretation 
of positive findings between infection and colonization. 
Perhaps because of its etiologic complexity, pneumonia 

in children has been relatively refractory to efforts 

to reduce its incidence and severity and improve the 

prognosis. In our study the highest rate of acute lower 

respiratory tract infection was between age of one and 

six months with predominance of male sex. Chlamydia 

microorganism was found in 44% of such patients with 

lower respiratory tract infection.CRP was negative in the 

majority of our patients whom were mostly have either 

viral or atypical lower respiratory tract infection and 

the few patients whom there CRP values were positive 

had combined infections. WBC differential count show 

predominance of lymophocytosis ,which is compatible 

with viral and atypical lower respiratory tract infection 

. However Further studies are needed to identify other 

possible agents of ARI (e.g., influenza, adenoviruses, 
other bacterial infections) in this population and to better 

understand the causal role of atypical bacteria detected 

in respiratory samples. 
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Abstract

The 2019 coronavirus disease (COVID-19) pandemic, originating in Wuhan, China, is becoming a major 
public health problem for not only China, but countries all over the world as well. The World Health 
Organization (WHO) has reported that outbreaks of the novel coronavirus have become a globally worried 
public health emergency. As of February 4, 2021, COVID-19 has been recognized in 235 countries, with 
more than 105.000.000 (one hundred and five millions) laboratory-confirmed cases and above 2.280.000 
(million) deaths. To prevent the virus from further spreading and to help manage the disease situation, 
infection control measures are necessary. The risk of cross contamination can be high between patients and 
dental practitioners because of the characteristics of dental settings. Strict and efficient infection management 
protocols are urgently needed for dental practices and hospitals in areas which are (potentially) affected by 
COVID-19. This article, based on our experience and relevant guidelines and research, introduces essential 
knowledge about COVID-19 and nosocomial infection in dental settings and provides recommended 
management protocols for dental practitioners and students in (potentially) affected areas.

Keywords: Corona Ncovid-2019, infection control, dental public health, dental education, transmission, 
dental practice management

Introduction

A novel coronavirus was officially confirmed on 
January 8 , 2020 by the Chinese Center for Disease 

Control and Prevention (Li et al. 2020) as the causative 

pathogen of COVID-19. The 2019 coronavirus disease 

epidemics (COVID-19) started in Wuhan , China, in 

December 2019 and have become a major public health 

concern not only for China, but also for other countries 

around the world.1 

On January 30, 2020, WHO announced that this 

outbreak had constituted a public health emergency 

of international concern.2 The novel coronavirus was 

initially named 2019-nCoV and officially as severe acute 
respiratory syndrome coronavirus 2 (SARSCoV-2). As 

of October 2, COVID-19 4has been recognized in 235 

countries, with above 34.000.000 laboratory-confirmed 

cases and more than 1.000.000 deaths (WHO 2020b).3 6

1. The routes of transmission

As stated in the 6th Edition of the COVID-19 

Treatment Regimen (Trial Implementation) 5 released 

by the National Health Commission of the People’s 

Republic of China (2020), the possible routes of 2019-

nCoV transmission are primarily direct contact and 

droplet transmission. Aerosol transfer is also a possible 

transmission route when exposure to high aerosol 

concentrations occurs in a relatively closed environment. 

Routine dental procedures generate aerosols, posing 

potential risks to dental care staff and patients. Although 

there are no confirmed cases of coronavirus transmission 
in the dental community, given the high transmissibility 

of the disease, dental teams should be alert and ensure 

a healthy atmosphere for both employees and patients.7 
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Several possible transmission scenarios with 

COVID-19 have been identified. Talking, coughing, 
sneezing (related to human respiratory activity) and 

aerosols emitted during clinical procedures are expected, 

as is the case with other respiratory infections, to be 

transmitted through droplet contact. The nasopharyngeal 

or oropharyngeal can be the origin of the droplets, 

usually associated with saliva. On the other hand, 

larger droplets may lead to viral transmission to nearby 

subjects8, and long-distance transmission is likely to 

result in viral transmission of smaller droplets polluted 

with air-suspended viral particles.9,10.

Diagnosis of COVID-19 is theoretically carried 

out using salivary diagnostic platforms13,12. For as 

long as 29 days after infection, some strains of viruses 

have been found in saliva.14, 15, indicating that a non-

invasive platform for the rapid differentiation of saliva 

biomarkers could boost the detection of diseases.16 

Samples of saliva might be collected in patients 

who present with oropharyngeal secretions as a 

symptom.9, 10 Given the need for close contact for the 

collection of nasopharyngeal or oropharyngeal samples 

between healthcare workers and infected patients, the 

likelihood of saliva self-collection would substantially 

reduce the risk of transmission of COVID-19. In 

addition, nasopharyngeal and oropharyngeal collection, 

especially in patients with thrombocytopenia who are 

infected, causes pain and can promote bleeding. In the 

lower respiratory tract, just 28 % of COVID-19 patients 

developed sputum, which suggests a strong limitation 

for diagnostic evaluation as specimens.17 At least three 

different pathways are suggested for the presence of 

COVID-19 in saliva: first, COVID-19 in the lower and 
upper respiratory tracts. 18, 19 which reaches the oral 

cavity along with the liquid droplets often exchanged by 

these organs. 

Secondly, COVID-19 present in the blood may 

reach the mouth through crevicular fluid, an oral cavity-
specific exudate that contains local proteins derived 
from extracellular matrix and serum-derived proteins.20 

Finally, inflammation of major and minor salivary 
glands, with the subsequent release of saliva particles 

through the salivary ducts, is another way for COVID-19 

to occur in the oral cavity. It is important to point out that 

shortly after infection in rhesus macaques, SARS-CoV 

may infect salivary gland epithelial cells, suggesting 

that salivary gland cells may be a key source of this 

virus in saliva.21 Furthermore, the synthesis of SARS-

CoV-specific secretory immunoglobulin A (sIgA) in 
the saliva of intra-nasally immunized animal models 

has previously been demonstrated.22 Considering the 

similarity of both strains, we speculate that it is possible 

to conduct salivary diagnosis of COVID-19 could also 

be performed using specific antibodies to this virus.23

2. Aerosol transmission and its implication in 
dentistry

Large droplets or aerosols are formed (> 5 μm 
diameter) and tiny (~ 5 μm diameter) if a person coughs, 
sneezes, breathes, smiles, or talks deeply. Larger 

droplets easily fall to the ground due to gravity; thus, 

droplet transmission requires near physical contact 

between an infected person and a susceptible person. On 

the other side, for small droplets or tiny particle traces 

of evaporated droplets, there is a low settling velocity, 

meaning they can linger in the air for a longer period 

of time and migrate farther until they can reach the 

respiratory tract or contaminate surfaces (WHO, 2014). 

Aerosols from highly virulent pathogens such as severe 

acute respiratory syndrome coronavirus (SARSCoV) 

can travel more than six feet, results from a previous 

study showed.24

A number of nosocomial pathogens have been 

found to be transmitted via contaminated surfaces. 25 

While human coronaviruses have limited capacity to 

live on a dry surface, like SARS-CoV and Middle East 

Respiratory Syndrome Coronavirus (MERS-CoV), 

several studies have indicated that they can persist on 

the surface for a few days, particularly when suspended 

and under human secretion.25, 26 Hand contact with 

contaminated surfaces may lead to pathogen acquisition 

and transmission to the eyes, nose, or mouth, resulting in 

a new case of infection.25 

Droplets and aerosols in dental setting

When performing dental procedures with a high 

speed handpiece, friction between the tooth and the 

rapidly moving bur will produce unnecessary heat. 

Without a coolant, the heat can cause damage to hard 
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dental tissue and lead to pathological changes to the 

dental pulp. It is also a general consensus to use a water 

coolant when performing dental procedures, including 

tooth preparation, oral prophylaxis, and oral surgery, in 

order to minimize heat gain,29 as shown in Fig. 3. 

Aerosols might be produced by the water coolant, 

though. These bio-aerosols are typically infected with 

bacteria, fungi, and viruses and have the ability to float 
in the air for a prolonged amount of time and to be 

inhaled by dentists or other patients when mixed with 

body fluids in the oral cavity, such as blood and saliva.26, 

27. fig.1. 

A study conducted by Zemouri, et al, (2017) 30 found 

that in the dental clinic, 38 types of microorganisms, like 

Legionella pneumophila, the causative agent of severe 

pneumonia, could be present in the air. After being 

treated in a dental clinic, patients contracting pneumonia 

have been confirmed.31 Another community in the UK 

reported a tuberculosis epidemic among dental patients 

who contracted the infection at their local dentist.32 

As far as coronavirus is concerned, Wang, et al, 

(2004) 33 investigated the oral cavity of SARS patients 

and found a large amount of SARS-CoV RNA in their 

saliva ((7.08-103) to (6.38-108) copies / mL), suggesting 

the likelihood of transmission of coronavirus through oral 

droplets. Previous research has shown that most cases 

of SARS-CoV and MERS-CoV have been related to 

hospital nosocomial transmission, partly due to aerosol-

generating procedures in patients with respiratory 

dystrophy.34 Based on current epidemiological data, 

2019-nCoV has greater transmissibility than SARS-

CoV and MERS-CoV (Chen, 2020).35 During this 

outbreak, therefore, it is essential to modify the standard 

precautionary and infection control regimen aimed at 

2019-nCoV. 

Infection-control challenges in dental field

The outbreak of COVID-19 has clearly put health 

professionals at risk. 2019-In health care workers 

(HCWs), nCoV infection has been discovered, and the 

number of such cases is gradually increasing.36 Based on 

information obtained from China’s Infectious Disease 

Information System, a total of 1716 HCWs have been 

infected with 2019-nCoV, with five confirmed deaths 

(The Novel Coronavirus Pneumonia Emergency 

Response Epidemiology Unit, 2020). As an infected 

HCW might also constitute a cross-transmission vector, 

it is necessary to ensure the health and personal safety 

of HCWs.

 Luckily, there are no confirmed cases of COVID-19 
transmission in the dental area. However, with the 

evidence given that the incubation period lasts up to 

14 d. 37, it is not always possible to detect asymptotic 

carriers at an early stage or without examination. In 

addition, from asymptomatic contact, there has been a 

report of infection transmission, implying that during the 

incubation period, COVID-19 is contagious.38 

Interestingly, a group of Chinese scientists have 

confirmed that the 2019-nCoV infection cell receptor 
for angiotensin-converting enzyme II (ACE2) is 

highly expressed in the oral cavity mucosa. Notably, 

this receptor is present in significant quantities in the 
epithelium of tongue cells.39 These findings indicate that 
the oral cavity is a potentially high-risk carrier of 2019-

nCoV infection and can be used in future prevention 

measures in the dental / clinical community.fig.2.40 

Recommended Measures during the COVID-19 
Outbreak

Recommendations for Management 

The National Health Commission of China added 

COVID-19 in January 2020 to the category of Group 

B infectious diseases, which includes SARS and 

highly pathogenic avian influenza. However, it also 
recommended that all health care workers, a category 

reserved for highly infectious pathogens such as cholera 

and plague, use protective measures similar to those 

indicated for infections in group A. Since then, in 

most cities in mainland China, only dental emergency 

cases have been handled when strict implementation 

of infection prevention and control measures is 

recommended.41

Current Status of Our School and Hospital

The faculty and Hospital of dentistry, Assiut 

university provided dental care (including oral and 

maxillofacial surgery) to around 20,000 patients last 
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year and is home to 120 staff and 800 students. Our 

hospital does not have a fever clinic or belong to a 

designated one for patients with COVID-19. Any staff 

member who has fever, cough, sneezing, or COVID-19–

related symptoms or has a close family member who 

is confirmed with the infection is advised to undergo a 
medical examination in a designated hospital and cease 

working. Since the starting emergence of positive case, 

the dental hospital stopped the routine dental treatment 

and act only for emergencies dental management only 

According to the instructions from the Ministry of high 

Education of Egypt, all students, including those in our 

faculty, have been required to not return to faculty until 

further notification. Students are recommended to learn 
online until further notifications.42

Dental emergencies can occur and intensify within 

a limited period of time and thus require immediate 

treatment. Rubber dams and high-volume saliva ejectors 

can help remove aerosols or spatters in dental procedures. 

Furthermore, for high or low-speed water spray drilling, 

face shields and goggles are essential.43 During the 

epidemic, according to our clinical knowledge, if a 

carious tooth is diagnosed with symptomatic permanent 

pulpitis, pulp exposure should be made with the 

removal of chemo-mechanical caries under rubber dam 

isolation and after local anaesthesia with a high-volume 

saliva ejector; then pulp devitalization may be done to 

minimize pain44,46. 

Special precautions in dental emergency during 
COVID-19 outbreak

Because of the special characteristics of dentistry 

and the high transmissibility of COVID-19, dental 

hospitals and clinics across China are temporarily closed 

to avoid the potential risk of infection. However, there 

are dental emergencies that require urgent treatment and 

supervision, some of which are amended by ADA by 

31-3-2020.42 Therefore, special precautions should be 

followed when treating dental emergencies.

Patient screening: Dentists should take from each 

patient a full medical history, as is the routine, and at 

each recall visit confirm the health status. During this 
outbreak, targeted screening questions for COVID-19 

must be asked. Such questions should include personal, 

travel, and epidemiological history. It is important to 

closely track the temperature and symptoms of the lower 

respiratory tract. Remember that symptoms of fever and 

fatigue may be caused by acute dental infection, so the 

aetiology should be verified.

Emergency care should be performed using the 

normal dental emergency regimen for patients whose 

infections are of dental origin. 

For reported / verified cases of COVID-19 that are 
medically stable, laboratory testing and multidisciplinary 

team consultations should be conducted. After the 

outbreak, the patient should be reprogrammed if 

necessary to ensure the safety of patients and HCWs.

For reported / verified cases of COVID-19 that 
require urgent dental treatment, the highest level 

of personal protection should be implemented. To 

encourage natural ventilation, WHO (2020a) 47 suggests 

using a negative pressure room with a minimum of 12 

air changes per hour or at least 160 L / s per patient. 

Mechanical ventilation should start sooner before 

treating the next patient.

Special precautions in urgent cases practice

Waiting area

Post an instruction at the entrance of the waiting 

room on cough etiquette. Ensure that all patients cover 

their nose and mouth with a tissue or their elbow while 

coughing or sneezing; instruct them to dispose of 

used tissues in a waste bin immediately after use and 

ensure hand hygiene. Patients should be placed in a 

well-ventilated waiting room. For rooms with natural 

ventilation, 60 L / s per patient is considered sufficient 
ventilation.48 49.

Hand hygiene

There is a growing awareness of the importance of 

hand washing in preventing acute respiratory infections. 

Several epidemiological studies showed that during the 

outburst of SARS, hand washing with soap and 70 %-90 

% alcohol-based hand rubs (ABHRs) were effective in 

curbing SARS transmission.50, 51
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The WHO (2020c) 52 Noted that either hand washing 

with an ABHR or soap and water is required for hand 

hygiene; both techniques are equally efficient54. ABHRs 

are recommended when the hands are not clearly 

soiled55; water and soap should be used when the hands 

are obviously soiled56, as indicated by WHO (2009)53, 

before touching a patient, before any washing or aseptic 

surgery is performed, after exposure to body fluid, after 
touching a patient, and after touching a patient’s area43 

57. 

Rubber dam isolation

During dental procedures that contain aerosols58 

59, the rubber dam provides barrier protection from 

the primary source and will effectively eliminate any 

contaminants resulting from respiratory secretion. If the 

rubber dam is correctly located, the tooth undergoing 

treatment would be the only source of contamination.60 

Rubber dam application showed a significant decrease 
of 90% in the spread of microorganisms during cavity 

preparation.61 Rubber Dam is used in all aerosol-

generating activities. One drawback to the use of the 

rubber dam is that it is not feasible in processes requiring 

subgingival instrumentation, such as subgingival 

restoration and subgingival crown margin planning.62

Removal/filter of contaminated air 

There are many ways to eliminate / filter contaminated 
air in treatment areas; the two most commonly used 

devices include the inexpensive high-volume evacuator 

(HVE) and the expensive high-efficiency particulate 
arrestor (HEPA) filters.

HVE filter: It is a suction device which helps 
remove air at a rate of up to 2.83 m3 per minute. It is the 

best way to remove dental aerosols as they are formed 

and will effectively reduce emissions generated by the 

operating site by 90 %.63 62 One drawback of the HVE 

is that clinicians can encounter trouble operating it with 

one hand without a dental assistant. There are updated 

HVEs that tackle this issue in the market64 In addition, 

it is difficult to clean and costly to repair soiled HEPA 
filters65 66.

Recommendations for Dental Education

For medical and dental schools, as well as their 

associated hospitals, challenges related to education are 

important. In order to improve mutual trust and facilitate 

appropriate cooperation, open contact was reported 

between students, clinical teachers, and administrative 

staff.67 68Second, by making good use of online resources 

and learning about emerging academic trends, students 

should be encouraged to engage in self-learning. Third, 

during this period, it is easy for students to be affected by 

disease-associated fear and pressure, and dental schools 

should be able to offer psychological services to those 

who need them.33

What are we doing to improve the latest infection 

prevention and control methods after the outbreak? 

How will we respond in the future to similar infectious 

diseases? These are open questions in need of further 

discussion and research. We must be constantly aware of 

infectious threats that can threaten the current infection 

control regime, particularly in dental practices and dental 

medicine schools.

Conclusions

Dentists, by nature, are at high risk of exposure 

to infectious diseases. The emergence of COVID-19 

has brought new challenges and responsibilities to 

dental professionals. A better understanding of aerosol 

transmission and its implication in dentistry can help us 

identify and rectify negligence in daily dental practice. In 

addition to the standard precautions, implementation of 

special precautions could prevent disease transmission 

from asymptomatic carriers. These special precautions 

would not only help control the spread of COVID-19 

but also serve as a guide for managing other respiratory 

diseases. 
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Introduction

Currently, certain regions, countries, and human 

civilization as a whole experience the influence of new 

technologies. The latter change not only economic 

relations between people but also their everyday life, 

habits, and preferences. The post-genomic world tries 

to adapt to such changes and bring the achievements of 

science and technology into a “bright future”, as well as 

preserve traditional values, guidelines, and identity.

For example, genetic diagnostic tests allow 

deciphering the genome of an individual, understanding 

its “strengths” and “weaknesses”, and identifying 

“broken” genes. Soon, these measures will help to 

navigate life and prevent possible diseases. Digitized 
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and stored in various databases (medical, government, 

banking, etc.), this information can harm individuals and 

society with inadequate control over their confidentiality. 
In some cases, threats to national security might arise.

On the one hand, the genetic testing of persons 

entering into marriage increases rational pressure on 

their final choice, which is not always good. On the 
other hand, it reduces the risks of giving birth to disabled 

children.

Surrogacy is the last resort for a woman, for 

whom all other technologies have already shown their 

ineffectiveness and have not allowed feeling the joy 

of parenting. However, people who do not have the 

necessary indications begin to use this technology 

too. In this regard, there are heated discussions on 

preserving family and marriage, as well as traditional 

values. Surrogacy could prove highly risky for society 

and state when it is combined with the technology of 

human embryo editing. Collectively, these technologies 

aim to create people with predictable properties and 

characteristics. This situation is aggravated by the 

insufficient attention of society, the connivance of public 
authorities, and their indifference to the timely solution 

of ethical and legal problems typical of the medical 

sphere. Biohacking technologies enter human life at 

the embryonic stage and even earlier stages of human 

development.

There are more examples of this kind. They clearly 

show the growing role of ethics and law in solving 

complex technological and social problems. It is not 

by chance that the foundations of bioethics, medical 

law, and biolaw were laid in the 20th century and later 

developed as the main regulators of relations in the 

field of medical and biological science, medical and 
pharmaceutical practice, and environmental protection. 

Methods

In the course of the study, we used general scientific 
methods of cognition, including the principle of 

objectivity and consistency. We also applied such special 

scientific methods as theoretical analysis, comparative 
jurisprudence, technical and legal analysis, specification, 
and interpretation. The methodological basis of the 

research was laid by the theory of knowledge. 

Results

Bioethics originated in the second half of the 20th 

century in the United States. V.-R. Potter is considered 

one of its founders. In his book “Bioethics: bridge 

to the future”, he described bioethics as applied and 

interdisciplinary knowledge that is responsible for 

“human survival”1.

Despite the 50-year formation and development of 

bioethics, its subject has not been clearly defined. There 
are disputes over the relationship of bioethics with 

law and biolaw. There is an opinion that the concept 

of bioethics is broader than law and comprises it. This 

approach is not always supported by the Russian legal 

doctrine. The boundaries between ethical and legal 

norms are drawn by law2.

The common features of the two regulators are 

as follows: mandatory norms for the addressee and 

sanctions for violating legal or ethical norms.

Their differences can be presented in the following 

way. The concept of ethics is broader than law. The 

rule of law is formed by the state, while ethical norms 

are developed by a professional group or society. The 

procedure for adopting and communicating a legislative 

norm to the addressee is strictly determined by law, 

while ethical norms are not regulated in such a manner. 

The rule of law is a form of state regulation, while ethics 

is a means of self-regulation, self-government, and self-

organization. Ethics responds more quickly to changes, 

while law is conservative and is characterized by a large 

time gap.

To work properly, an ethical norm should be linked 

with the rule of law. This is achieved through the inclusion 

and immersion of general ethical provisions into legal 

norms, the legislative authorization of adopting and 

applying ethical norms by the professional community, 

as well as other technical and legal methods3. This is 

especially evident in the countries of continental law.

Medical law originated in Western science as a 

response to the results of the Nuremberg trials and 

was adopted by Russia at the turn of the 21st century. 

However, the first attempts to isolate medical law were 
made at the beginning of the 20th century. It became 
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clear to all civilized humankind that ethical norms in 

medicine cannot act as the main regulators of social 

relations between a doctor and a patient. From this 

moment, the relevant means and mechanisms have been 

actively developing, including legal norms ensuring 

social control over modern medicine.

The subject regulated by medical law has been 

defined inaccurately. It includes health care (on the one 
hand, the basic rights and obligations of medical workers, 

on the other hand, the basic rights and obligations of 

patients) and other social relations (for example, drug 

provision, the provision of medical devices, and other 

medical facilities). There are also attempts to isolate 

pharmaceutical law in Russia4. However, the above-

mentioned facts do not mean that there is no “genetic” 

connection between medical and pharmaceutical law, 

their general principles, norms of legal regulation, and 

ethical principles.

New biotechnologies and other technologies act as 

drivers of the development of bioenergy, agricultural 

and food production (genetically modified foods, 
dietary supplements), and other industries and spheres 

of the economy. This testifies to the formation and 
development of the bioeconomy. The latter alters the 

technological order that developed in the 20th century 

and became common5.

This process is not steady. It causes a heated 

discussion in society and has both ardent supporters 

and opponents. For instance, there are opposite 

opinions regarding genetically modified foods and their 
harmlessness expressed by biologists, ordinary citizens, 

and environmentalists6,7.

If bioethics embraces or tries to extend ethical 

principles to new technologies and new technological 

reality, then law is more complicated. The subject of the 

existing branches of law is narrower than the range of 

emerging problems requiring proper legal regulation. 

These include the formation of legal regimes for the 

circulation of biological objects, the circulation of genetic 

information, the determination of legal boundaries for 

interventions in the human genome, the adoption of 

control measures (supervision) over the circulation of 

genetically modified organisms, the introduction of legal 

means to promote environmental entrepreneurship, etc.

The legal doctrine considers the development 

of biolaw not as a separate branch of law but as a 

suprasectoral branch aimed to regulate the most 

significant social relations that have a common social 
and technological platform, foundations, and principles 

of their regulation. This institute has a close relationship 

with bioethics but is not absorbed by it due to some 

important differences between legal and ethical norms. 

In modern conditions, bioethics cannot be separated 

from law and legislation. It needs to consider even a 

temporary compromise achieved and enshrined by law 

at the national or other levels.

From the standpoint of systems theory, there is a 

need for the early formation of a regulatory framework 

based on unified ethical and legal foundations. This will 
allow pursuing conscious and balanced biopolicies at 

various levels (national, regional, and international).

Therefore, it is possible to propose a unified concept 
for the development of biotechnologies that meet 

strict requirements (the main types of security) of the 

bioeconomy and various sectors (medicine, education, 

science, agriculture, industry, energetics, etc.). Based on 

a scientifically grounded concept proceeding from the 
unity, interrelation, and interdependence of technologies, 

economy, and society, balanced biopolicies can be 

implemented. In a legal state, the latter is consolidated 

in national legislation.

Lawyers see a clear relationship of policy, law, and 

legislation due to the general nature, grounds, and other 

characteristics of these definitions8. Political life, at least 

in its public part, is formalized and enshrined in legislation. 

Although illegal regulators (norms of morality, ethics, 

religion, and some other spheres) have a great impact 

on policy and managerial and other decisions, they do it 

indirectly, through the corresponding legal doctrine that 

considers them to a degree. Sometimes legal and ethical 

norms overlap. If they diverge, this can lead to conflicts 
of varying severity. Balancing the interests of different 

groups and reaching a consensus is possible, but this 

requires political measures, as well as activities in the 

sphere of law enforcement and lawmaking. This aspect 

draws much attention from scholars since both bioethics 
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and biolaw are significant but “ideal” institutes. Without 
their legislative consolidation, biopolicies based on law 

cannot be pursued in a legal state.

Further, we will describe the legal and ethical 

(bioethical) support of various activities in the Russian 

Federation.

At the supranational level, several acts and 

organizations solve bioethical and closely related 

tasks. For example, the World Medical Association 

Declaration of Helsinki “Ethical Principles for Medical 

Research Involving Human Subjects” (adopted by the 

18th WMA General Assembly, Helsinki, Finland, June 

1964), the Convention for the Protection of Human 

Rights and Dignity of the Human Being with regard 

to the Application of Biology and Medicine: the 

Convention on Human Rights and Biomedicine (Oviedo, 

April 4, 1997), the Universal Declaration on Bioethics 

and Human Rights (adopted by the UNESCO General 

Conference, October 19, 2005), as well as bioethical 

institutions (councils, committees) operating under the 

auspices of the UNESCO.

National views and assessments of modern bioethical 

issues differ in various countries, which is reflected both 
in the elaboration of the corresponding norms and in the 

institutionalization of bioethics.

In Russia, bioethical norms and specific institutes 
are the most developed regulators in medicine and 

closely related spheres (the market of medicines, medical 

devices, etc.). The inclusion of ethical norms into laws 

on the health protection of citizens, the circulation of 

medicines, medical devices, and other medical facilities 

allows scientists to consider them atypical and non-

traditional sources of medical and other branches of 

law3.

We need to emphasize the main acts that consolidate, 

authorize, and legitimize the activities of bioethical 

institutions. Modern Russia utilizes not only legal but 

also ethical principles and norms.

According to Article 6 of Federal Law of November 

21, 2011 No. 323-FZ “On the Basics of Health Protection 

of Citizens in the Russian Federation”9 the provision 

of medical care should comply with ethical standards. 

Under Clause 2 of Article 36.1, medical care in the 

framework of clinical approbation is provided with a 

verdict of the Ethics Committee.

It refers to a preliminary assessment (examination) 

of new medical technologies (the use of innovative 

methods for preventing, diagnosing, treating, and 

rehabilitating diseases).

Federal Law of the Russian Federation of April 

12, 2010 No. 61-FZ “On Circulation of Medicines”10 

mentions ethical standards, assessment, and advice in 

different contexts. The ethical and ethical-legal support 

of drug circulation is the most developed medical sphere 

in Russia due to the high standards of the pharmaceutical 

market set by its foreign participants.

Currently, attempts are made at the supranational 

and regional level to ensure ethical and ethical-legal 

support in the emerging medical devices market. For 

example, there is Decision of the Eurasian Economic 

Commission Council of February 12, 2016 No. 29 

“On Rules for Clinical and Clinical Laboratory Trials 

(Studies) of Medical Devices”11 which enshrines 

objectives, tasks, principles, functions, and procedures 

for the Ethics Committee.

The existing legislation does not contain general 

provisions on medical and health technologies and 

their ethical or ethical-legal assessments. Thus, we 

need to consolidate the following definitions: “health 
technology”, “health technology assessment”, and 

“health technology assessment institutions”. Such 

assessments should be comprehensive and evaluate 

not only the effectiveness and safety of new (high) 

technologies but also consider the economic, social, 

ethical, and legal consequences of their possible 

introduction and widespread use.

Laws are regarded as underdeveloped or 

undeveloped at all if they consider bioethical principles 

less important, unlike medicine and pharmaceuticals. 

In this context, we refer to the work of scientists, 

innovators, and practitioners involved in the “human-

human” and “human-biological object (animals, plants, 

microorganisms)” systems.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4023

Federal Law of August 23, 1996 No. 127-FZ “On 

Science and State Scientific and Technical Policy”12 

still does not contain special legal and/or ethical 

requirements for scientists working with biological 

objects, as well as the ethical assessment (examination) 

of studies (experiments). Furthermore, it does not even 

mention the concept of scientific ethics.

Federal Law of the Russian Federation of December 

29, 2012 No. 273-FZ “On Education in the Russian 

Federation”13 indicates the professional ethics of teaching 

staff which should be enshrined in local regulatory acts 

of an organization conducting educational activities. 

Teaching staff should comply with legal, moral, and 

ethical standards, as well as follow the requirements 

of professional ethics. However, the consolidation of 

local acts, no indication of the body resolving such 

conflicts, and guarantees of its independence from the 
administration of a particular organization neutralize 

the role and significance of ethical regulation of the 
teacher’s activities.

The specific activities of biologists, psychologists, 
chemists, and some other specialists are not regulated in 

Russia. They comply with the general requirements for 

entrepreneurial activity established by the Civil Code of 

the Russian Federation and other federal laws.

According to Article 8 of Federal Law of July 5, 1996 

No. 86-FZ “On State Regulation in the Field of Genetic 

Engineering”14, those citizens (individuals) are allowed 

to engage in genetic engineering, whose professional 

training and state of health comply with the safety rules. 

The safety of any activity is determined not only by 

the state of health and the person’s professionalism but 

also by their moral and ethical views, principles, legal 

culture, etc.

If the industry-specific regulation of public 
relations is well-developed, it is possible to use the 

following concept up to a certain point: “Adopted in 

the manner prescribed by this Federal Law, a Code of 

Ethics (a profession or type of activity) establishes for 

each member (the form of association or membership: 

self-regulatory organization, chambers, associations, 

unions, etc.) mandatory rules of conduct, as well as the 

grounds and procedures for bringing actors to ethical 

responsibility.

The absence of ethical principles in professional 

activity or insufficient control over their observance by 
the community and state have serious consequences. 

These can be violations of civil rights and encroachments 

on public morality and ethics that cause physical harm 

and environmental damage.

In connection with the above, several countries pay 

more attention to ethical and bioethical support rather 

than the solution of important but specific problems 
(typical of some industry, economic sector, market, 

sphere of activity, etc.). This issue was especially acute 

for politicians, managers, and legislators in connection 

with the need to ensure biological and other types of 

safety.

There are several coinciding factors; the coronavirus 

pandemic has revealed the vulnerability of national 

biosafety and health systems. Regardless of strict 

organizational, ethical, legal, and other measures, the 

existing achievements of synthetic biology can create 

serious regional and global problems for humankind, the 

life and health of the population, and the environment.

It is worth mentioning the adoption of the Biological 

Safety Law in the People’s Republic of China at the 

end of 202015. The draft Federal Law “On Biological 

Safety in the Russian Federation” was adopted by the 

State Duma of the Federal Assembly of the Russian 

Federation and will soon enter into force.

Considering specific bioethical laws, we need to 
highlight the French Law “On Bioethics”. This law has 

been in effect with amendments and additions for more 

than two decades16. It enshrines the basic bioethical 

principles and regulates the transplantation of organs, 

tissues, human cells, research using material derived 

from embryos, etc. The document concerns the quality 

and safety of biological and biomedical studies.

We also need to analyze the Korean experience. 

The South-Korean Bioethics and Biosafety Act17 aims at 

organizing the work of committees on bioethics. Some 

of its chapters cover embryonic research, genetic testing, 

gene therapy, and the circulation of genetic information.
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The Law of the People’s Republic of China “On 

Biosafety”15 regulates research activities in the field of 
biotechnology to avoid their misuse.

Some countries have not adopted independent laws 

on bioethics and/or bioethics and biosafety. Instead, 

they tried to solve such ethical and legal problems at 

the expense of separate norms. For example, the Federal 

Republic of Germany utilized the Genetic Diagnostics 

Act18, the Embryo Protection Act, etc.

Due to the increasing pressure of new technologies 

on society, its culture, and traditions, the instinct of self-

preservation stipulates active measures to form an integral 

system of sustainable development and a responsible 

attitude to the biosphere based on the key tasks of the 

present and future generations. The growth of ethical 

and legal problems requires the rapid development of 

the necessary institutions (state and public) that are 

compliant with technological innovations, risks, and 

threats not only within the framework of individual 

industries and spheres of activity but in general. Ethics 

and bioethics are essentially the same. If there are 

industry-related or any other specifics, they cannot 
contradict the basic ethical values and principles.

The development of genetic technologies and 

advanced medicine requires large databases (genetic data, 

medical records, etc.), which encourages digitalization in 

healthcare. The processing of personal data and sensitive 

information requires a complex of organizational, 

technical, and legal means and mechanisms for protecting 

information and ensuring the rights of citizens to private 

life, family, medical and other secrets. There are also 

issues of ethical (unethical) receipt, storage, and transfer 

of certain types of information. Without their solution, 

it is impossible to organize effective medical practice 

accepted by the population.

Being an individual and a species, a human being 

is under the threat of biological change, modification, 
reconstruction, and even destruction.

Along with the industry-specific level of regulation, 
there are also suprasectoral, bioethical, and general ethical 

levels. The latter we considered in a slightly different 

context. The point is not in terms (an independent issue 

that needs to be discussed) but in their meaning. Ethical 

values should be expressed through legal norms and 

divided into crucial groups of social relations (the so-

called “social glue”)19.

Half a century ago, Russia did not pay enough 

attention to universal human values and still neglects 

them. Only the amendments and additions made to the 

Constitution of the Russian Federation in the summer 

of 2020 can change this situation in case there are 

amendments and additions to federal laws. Technologies 

represent a massive leap and hold the rightful place in 

the system of other connections (person – society – 

nature). Many technologies are not industry-specific (for 
example, genetic, information, etc.) but rather biosocial 

and capable of influencing technological production 
and social relations. For instance, the technology of 

surrogate motherhood affects not only the tactics of 

managing a specific group of infertile patients but can 
also influence reproductive behavior, the institution of 
family, the development of biocrime, etc.

In connection with the above, the question 

of developing and adopting the Federal Law “On 

Bioethics” can be raised which will enshrine objectives, 

tasks, general principles, and approaches to the ethical 

and legal support of the new reality (emerging and 

developing at the junction of general humanitarian, 

sociocultural, technological, biological, medical, and 

other problems).

There have been attempts to develop such acts 

in Russia. It is worth mentioning Draft Federal Law 

No. 97802181-2 “On the Legal Basis of Bioethics 

and Guarantees for its Provision” submitted to the 

State Duma of the Russian Federation in 1997 and 

withdrawn from consideration in 2001. The drafters of 

the document assumed that it would lay the legal basis 

for bioethics in the field of health care as a public good 
and determine conditions for the survival of society. In 

general, it focused on solving several medical and other 

issues related to interference in the physical and mental 

health of a person.

The structure of this Draft Law should be as follows: 

General provisions, legal bases of ethical policy in the 

field of health and healthcare; Legal bases of bioethical 
relations arising in the field of health; Guarantees for 
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ensuring bioethics in issues related to the human genome; 

Legal bases for the bioethics of scientific research; 
Bioethics in the field of organ and tissue transplantation; 
Basic arrangements for safeguarding bioethics.

Some of the issues that need to be settled were 

removed by federal laws and the others were preserved. 

For example, ethical and legal issues connected with the 

development of scientific research, genetic technologies, 
and some other innovations cannot be considered fully 

resolved.

Expert and law-making activities were carried out 

at the regional level. Attention should be drawn to the 

Model Law “On the Protection of Human Rights and 

Dignity in Biomedical Research in the CIS Member 

States” (adopted at the 26th plenary session of the Inter-

Parliamentary Assembly of the CIS Member States 

(Resolution No. 26-10 of November 18, 2005). This 

document focuses on the guarantees of human rights 

protection, dignity, autonomy, and integrity of a person 

during biomedical research. Some of its provisions 

were implemented in national legislation but most 

of them were neglected. Until now, there has been no 

legislatively enshrined definition of biomedical research 
in Russia. Therefore, a significant part of this work has 
not been directly regulated.

Due to the development of biotechnology, including 

genetic and information technologies, various proposals 

and legislative initiatives are worked out. There are 

proposals to adopt federal laws regulating the activities 

of ethical councils (committees), the circulation of 

genetic information, genetically modified products, 
biobanking activities, etc.

The analysis of the Federal Law “On Biosafety” 

adopted at the end of 2020 shows the narrowness of 

its subject field. It does not contain the most important 
general principles that, if adopted, would guide a person 

in solving the related issues.

After solving significant but specific problems, an 
individual can lose the main thing, i.e. general principles 

and approaches to understanding the modern foundations 

that ensure the further existence of a person and nature, 

the environment in the conditions of growing biorisks, 

declining biodiversity, and excessive anthropogenic 

load on the biosphere.

As a rule, this task cannot be efficiently solved by 
one federal law. On the one hand, it is necessary to 

codify the existing legislation in the field of bioethics, 
biosafety, and biotechnology. On the other hand, several 

amendments and additions to the old federal laws should 

be introduced simultaneously with new federal laws. 

For Russia, the method of codification is preferable. To 
determine internal and external links that isolate and seal 

a complex of certain social relations, it is important to 

set such parameters as subjects, objects, content, and 

specifics of such relations or certain institutes. Thus, a 
framework or a system of connections is formed which 

allows considering intersectoral relations (i.e. to conduct 

intersectoral codification).

In Russia, there is still no complete picture of 

social relations and their groups subject to regulation, 

which does not allow adequately protecting the rights of 

citizens, society, and state against the current risks and 

threats.

Codification is the highest form of legislative 
systematization that is not always possible. In Russia, 

there is an unspoken rule not to discuss the issue of new 

codes or establish new branches of law. For many years, 

theoreticians substantiating the independence of their 

branch of law have been trying to “get” their codified 
act. There was even a formula “if there is a code, there is 

a branch of law; if there is no code, there is no branch of 

law”, which does not exclude the separation of any branch 

of law. Today, this approach lacks sufficient logical and 
doctrinal foundations. Even without codification, Russia 
has developed corporate, energy, and other branches of 

law (legislation).

Codification presupposes the generalization of 
many regulatory acts, which is simply impossible in 

Russia. The number of norms is not a sufficient criterion 
for codifying legislation that regulates biotechnology, 

bioeconomics, and biosafety.

However, the problem is not only and not so 

much in the amount of standards, specifications, and 
guidelines (there are large and small codified acts), 
as in the consolidation of the priorities contained in 

state policies. The economy and bioeconomy cannot 
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develop without crises. Their long-term development is 

impossible if it hinders human, environmental, and other 

non-economic interests. It is necessary to consolidate 

the general bioethical principles, the main principles of 

biopolitics, basic definitions, objects of relations (genes, 
genome, bioinformation, cells, tissues, organs, embryos, 

etc.), subjects of relations and the requirements imposed 

on them, legal regimes of activity in biotechnological 

spheres (general or special, where differentiation 

is needed with due regard to typical characteristics 

of objects), and special (providing for temporary 

restrictions and prohibitions on certain types of activities 

during natural and man-made emergencies, martial law, 

etc.) procedures and mechanisms for the assessment 

(examination) of biological technologies.

These issues can be solved through an act of a higher 

level than the usual (current) federal law, which allows 

subsequently avoiding the problems connected with the 

hierarchy of federal laws.

An intermediate option is the adoption of a federal 

law that is not a code but dominates over other federal 

laws regulating relations arising in connection with the 

development, implementation, application, and use of 

new biotechnologies and other technologies used in 

biopolitics. There is a practice of adopting such federal 

laws in Russia. They establish the absolute or relative 

priority of their legal norms over the rules contained in 

other federal laws. In addition to codes, codified acts can 
be also represented by statutes, legislative foundations, 

and federal laws.

According to Clause 1 of Article 3 of Federal Law 

of November 21, 2011 No. 323-FZ “On the Basics of 

Health Protection of Citizens in the Russian Federation”9, 

legislation in the field of health protection is based on 
the Constitution of the Russian Federation and consists 

of this Federal Law adopted in conformity with other 

federal laws.

Russia should also consider the Law “On Bioethics 

and Biosafety” of South Korea that attempts to look 

at bioethics from the standpoint of biosafety and vice 

versa, linking permissions and prohibitions within a 

unified functional system. 

Conclusion

As a result of the study, we reached the following 

conclusions:

1. The rapid development of new biological and 

other technologies aggravates several global problems 

that cannot be solved, agreed upon, or consolidated 

without ethics and law. In the modern context, this refers 

to bioethics and biolaw.

2. Considering the scale of the upcoming tasks on 

the ethical and legal support of the modern bioeconomy 

and biopolitics, we propose to discuss the development 

and adoption of the Code of Bioethics of the Russian 

Federation. This document should determine the 

foundations of biopolitics, its basic principles, objects, 

structure, and other constitutive features (characteristics).

3. Due to the existing objective and subjective 

problems of codification (from the insufficient 
understanding of legal regulation and the doctrinal 

underdevelopment of important provisions to a small 

number of the Russian laws that can be systematized), 

we propose to adopt a separate federal law as an 

intermediate option (the subject of which might be either 

narrow and addressing only bioethics or broader and 

ensuring biosafety in addressing basic bioethical and 

biotechnological issues).

4. This law should establish general bioethical 

and biopolitical principles, basic definitions, objects of 
relations (genes, data, cells, tissues, organs, embryos, 

etc.), subjects of relations and the requirements imposed 

on them, legal regimes of activity in biotechnological 

spheres, and special (providing for temporary 

restrictions and prohibitions on certain types of activities 

during natural and man-made emergencies, martial law, 

etc.) procedures and mechanisms for the assessment 

(examination) of biological technologies. 
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Abstract 

Objectives: The present study was under taken to know the Sociodemographic profile of snake bite victims. 
Methods:  This is a Hospital based case series study which included snake bite cases of both sex groups and all age 
groups who presented with history of snake bite or history of unknown bite with clinical features suggestive 
of snake bite admitted to HSK Hospital and all private Hospitals of Bagalkot city in one year duration from 15th 
April 2010 to 14th April 2011. Results: Of the 75 cases, maximum victims were males 61.4%. Maximum 60% 
victims belonged to 20-49 yrs age group. There was a statistically significant difference in the occurrence of cases 
in the age group of 20-49yrs and also among males of the same age group. Majority of victim 93.3% belonged 
to rural region which was statistically significant and 60% of the victims were farmers by occupation. Most of 
the bites 60% occurred in fields. Bites were more 37.3% between 12.01PM to 6PM and during monsoon season 
60.1%. Most common site of bite was foot 45.3%. Krait was the most commonly identified snake and most of its 
bites were between 12.01AM to 6AM.
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Introduction 

Snake bite is an important socio-economic and 

medico-legal problem. It is an occupational hazard 

in many parts of the world especially in South Asian 

tropical countries such as India. In developed countries 

the frequency of snake bites is increasing amongst those 

who unlawfully keep snakes as pets. Whereas hazardous 

snake bites occur mainly in developing countries 

especially among rural population active in agricultural 

works, laborers, herders, professional snake handlers, 

trekkers, snake charmers and fishermen.1

Aims and Objectives

To know the Sociodemographic profile of snake bite 
cases referred to Hospitals in Bagalkot city.

Methodology 

Study design:

The study was a hospital based case series study 

conducted for duration of one year from 15th April 2010 

to 14th April 2011. The subjects for the study comprised 

all of 75 patients of snake bite admitted to HSK hospital 

and other private Hospitals in Bagalkot city namely 

Kerudi Hospital, Daddenavar Hospital and Subhash Patil 

Hospital.

Source of data:

The data for this study was collected from following 

records and/or format.

DOI Number: 10.37506/ijfmt.v15i3.15924
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1) In-patient case records of snake bite victims.

2) Proforma which was designed to collect 

information regarding the incidence.

3) Police inquest and post mortem reports in cases 

where death occurred.

Inclusion criteria:

1) The study includes cases of snake bite of both sex 

groups of all ages with history of snake bite.

2) Cases with history of unknown bite responding 

to ASV.

3) Cases with no history of snake bite but presenting 

with symptoms of snake bite and responding to ASV 

treatment.

4) Snake bite cases admitted to Shri Kumareshwara 

Hospital, Kerudi Hospital Daddenavar Hospital and 

Subhash Patil hospital of Bagalkot city irrespective of 

their native place. 

Exclusion criteria: Cases of unknown bite not 

responding to ASV management were excluded from the 

study. 

Method of collection of data:

A proforma was designed to collect relevant 

information regarding the incident, the snake (if seen), 

first aid measures taken and sociodemographic profile 
from the patient and/or relatives. All the data thus 

collected was tabulated and analysed statistically with 

SPSS (17.0 version) and Epi Info softwares. 

Discussion 

Age and Sex 

In the present study, maximum victims 60% belonged 

to 20 – 49 yrs age group. Among 46 males and 29 females, 

67.39% and 48.27% victims belonged to 20- 49 yrs age 

group respectively. In both the sex groups, a statistically 

significant difference was found in occurrence of snake 
bite among 20– 49 yrs age group.

Of both the sex groups, males were predominant 

61.3% as compared to females 38.7%, with male to female 

ratio of 1.6:1.

Similar observations were made in studies conducted 

by Kulkarni ML & Anees S (1994)11 in Karnataka, 

Ganneru B & Sasidhar RB (2007)15 in Andra Pradesh and 

Suchitra N et al. (2008)17 in Kerala.

This observation is not consistent with the findings 
recorded in the study conducted by Monterio NP et al. 

(2010)19 in Manipal, where female predominance was 

recorded with male to female ratio of 1:1.5.

The probable reason for predominance in males and 

20-49 yrs age group is increased agricultural activity 

among these individuals.

Occupation 

In present study, maximum victims 60% were 

farmers by occupation. Among the male victims, majority 

63.04% were farmers. Similarly among female victims, 

majority 55.17% were farmers followed by housewives 

constituting 31.03%.

The above observations made in the study are 

consistent with the studies conducted by Lal P et al. 

(2001)12 in JIPMER Hospital Pondicherry, Chauhan S et 

al. (2005)14 in PGIMER Hospital Chandigarh and Shetty 

AK & Jirli SP (2010)20 in Belgaum.

The predominance of farmers can be attributed to 

increased frequency of human confrontation with snakes 

in agricultural fields owing to the snakes habits, habitat 
and prey preferences.

Education 

In this study, 46.7% were illiterates and the rest 

53.3% were literates having different levels of education. 

Majority 25.3% had primary education followed by 

20% had secondary education and 6.7% had PUC level 

education. None of the victims were graduates.

The above observation depicts that illiterate victims 

and victims with non technical (unskilled) education 

are more involved in agricultural works, hence more 

exposed to snake bites. The low literacy level also leads 

to lack of knowledge regarding precautions to be taken to 

avoid snake bites.
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Region 

In our study, maximum victims 93.3% belonged to 

rural region. A statistically significant association was 
noted between snake bite occurrence and rural region.

This finding is consistent with the observations in the 
studies made by Kulkarni ML & Anees S (1994)11 in 

Karnataka, Ganneru B & Sasidhar RB (2007)15 in Andra 

Pradesh, Shetty AK & Jirli SP (2010)20 in Belgaum and 

Mohapatra et al. (2011)4 in India.

Place of Occurrence 

In this study, maximum victims 60% had snake bites 

in the fields followed by 36.1% snake bites at home.

Similar finding was noted in the study conducted by 
Suchithra N et al. (2008)17 in Kerela, Monterio NP et al. 

(2010)19 in Manipal and Shetty AK & Jirli SP (2010)20 

in Belgaum.

Time of occurrence 

In this study, maximum percent 37.3% of snake bites 

occurred between 12.01PM to 6 PM followed by 32% 

between 12.01 AM to 6AM.

Similar finding was observed in the study conducted 
by Bawaskar HS et al. (2008)16 in rural Maharashtra and 

Monterio NP et al (2010)19 in Manipal.

Relationship between Place of occurrence and Time 

of occurrence of the incident 

In this study an effort was made to correlate the place 

of occurrence and the time of occurrence. Of the 45 bites 

that occurred in the field, maximum 55.5% occurred during 
12.01PM to 6PM. Of the 27 bites that occurred at home, 

maximum 81.5% bites occurred during 12.01AM to 6AM.

Seasonal variations in the incidence of snake bite 

In this study, maximum bites 60.1% occurred during 

June to September (monsoon season) followed by 24.1% 

during October to January (winter season).

Similar observations were made in the study conducted 

by Lal P et al. (2001)12 in JIPMER Hospital Pondicherry, 

Bawaskar HS (2002)13 in Mahad region of Maharashtra, 

Bawaskar HS et al. (2008)16 in rural Maharashtra, Shetty 

AK & Jirli SP (2010)20 in Belgaum and Mohapatra B et al 

(2011)4 in India.

Whitekar R (2005)7 in his study conducted in Kerala, 

observed that the month of May had highest incidence of 

snake bite. However in our study, the highest incidence of 

snake bite was in the month of July 18.7%.

Table 1 - Age and Sex wise distribution of cases

Age in years
Male Female Total

n % n % n %

0-9 yrs 1 2.17 1 3.45 2 2.7

10-19 yrs 7 15.22 7 24.14 14 18.7

20-29 yrs 13 28.26 5 17.24 18 24

30-39 yrs 11 23.92 5 17.24 16 21.3

40-49 yrs 7 15.22 4 13.79 11 14.7

50-59 yrs 3 6.52 2 6.90 5 6.7

60-69 yrs 3 6.52 5 17.24 8 10.7

> 70 yrs 1 2.17 0 0.00 1 1.3

Total 46 100 29 100 75 100
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Table 2 - Occupation and Sex wise distribution of cases

Occupation
Male Female Total

n % N % N %

Farmer/Farm wage

workers
29 63.04 16 55.17 45 60

House wife 0 0.00 9 31.03 9 12

Snake charmer 1 2.17 0 0.00 1 1.3

Student 8 17.39 4 13.79 12 16

Others* 8 17.39 0 0.00 8 10.7

Total 46 100 29 100 75 100

Table 3: Education and Sex wise distribution of cases 

Table 4: Distribution of cases according to time of incident 

Time
Male Female Total

n % n % n %

6.01AM-12 noon 5 10.87 6 20.69 11 14.7

12.01PM-6 PM 20 43.48 8 27.59 28 37.3

6.01PM- 12mid night 6 13.04 6 20.69 12 16.0

12.01AM-6AM 15 32.61 9 31.03 24 32.0

Total 46 100 29 100 75 100
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Conclusion

Snake bite is a common medical emergency 

encountered by medical faculty all over the country. This 

study included snake bite casa summitted to hospitals 

of Bagalkot city. Rural adult male were more prone 

to snake bites as they are more commonly involved in 

agricultural activities. 12% morality was observed which 

is considerably high when compared to other studies.

Lack of transportation facilities, lack of easy 

accessibility to health care centres, more faith in 

traditional treatments, unaffordable cost of ASV, lack of 

knowledge about ancillary treatment modalities in snake 

bites among the medical faculty are the reasons observed 

for high morality in this study.

Incidence and morality due to snake bite can be 

prevented by following simple measures. Education of 

the rural population about the snake species prevalent 

in the respective regions, their habits and public 

health education regarding the recommended first aid 
could reduce the incidence of snake bite among rural 

population. 

Training of medical faculty about correct methods 

of management of snake bite cases can be under taken. 

As neurotoxic envenomation was seen more commonly 

in this region, emphasis on management of patients 

with respiratory failure should be done such as assisted 

with ambu bag or mechanical ventilators without 

administration of ASV.

Strengthening of snake bite surveillance through the 

nation gives us an accurate perception of magnitude of 

the problem of the problem which would help in framing 

the snake bite control programmes. 
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Abstract 

Dysmenorrhea is an unusual pain in the abdomen during menstruation. Women experience pain in the lower 
abdomen and uterus during menstruation, but if the pain is too much to stop daily activities, it is called 
dysmenorrhea or painful menstruation. Chemical treatments for dysmenorrhea are usually associated with 
side effects. Gastrointestinal problems, nausea, blurred vision, headache, and dizziness are some of the 
side effects of medications used to treat dysmenorrhea. Today, the use of herbal remedies and traditional 
medicine has become common. In this systematic review study, the most important medicinal plants 
mentioned for dysmenorrhea in Iranian ethnobotanical documents were extracted and reported. In this 
review study, keywords such as dysmenorrhea, medicinal plants, ethnobotany, identification of medicinal 
plants, region and Iran from databases including ISI ,Web of Science, PubMed, Scopus, ISC, Magiran and 
Google Scholar to review articles and Resources used. Based on the obtained results, medicinal plants 
Foeniculum vulgare Mill, Juniperus communis, Origanum vulgare, Salvia sclarea L., Urtica dioica L., 
Anthemis cotula L., Carthamus lanatus L., Silybum marianum [L.] Gaerth., Anthriscus cerefolium L 
[Hoffm.], Vitex pseudonegundo, Parietaria judaica L., Achillea biebersteinii Afanasiev., Equisetum arvense 
L., Phoeniculum vulgare Mill. daenensis Celak., Peganum harmala L., Trifolium repens L., Salix aegyptiaca 
L., Nepeta fassenii, Cicer kermanenses, Teucrium pollium L., Achillea santolina, Cuminum cyminum, 
Valeriana officinalis, Salvia macrosiphon, Achillea eriophora, which are medicinal plants. They are used in 
different regions of Iran to treat dysmenorrhea.

Keywords: Gynecological diseases, Dysmenorrhea, Medicinal plants, Ethnobotany, Iran 
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Introduction 

Dysmenorrhea by definition means unusual pain in 
the abdomen during menstruation. Usually 50 to 70% 

of women experience pain in the lower abdomen and 

uterus during menstruation, but if the pain is too much 

to stop daily activities, it is called dysmenorrhea or 

painful menstruation [1]. Dysmenorrhea causes many 

problems in the individual and social life of women and 

causes them to be absent from work and education [1]. 

Dysmenorrhea is one of the most common causes of 

gynecological disorders. This problem is most often 

seen with menstrual periods associated with ovulation. 

Patients may experience other symptoms such as nausea, 

vomiting, headache, dizziness, and bloating. There is also 

the possibility of diarrhea [2]. In the clinic, dysmenorrhea 

is divided into primary and secondary groups. Primary 

dysmenorrhea is the presence of painful menstruation 

in the absence of provable pelvic disease and secondary 

DOI Number: 10.37506/ijfmt.v15i3.15925
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and the occurrence of painful menstruation due to 

pathological pelvic problems [3]. Dysmenorrhea has a 

prevalence of 3 to 90% among women [4]. Non-steroidal 

anti-inflammatory drugs [NSAIDs], oral contraceptive 
pills, prostaglandin inhibitors such as propionic acid 

and phenytoin, exercise and heat and complementary 

medicine, and herbal remedies are some of the most 

important ways to control and treat dysmenorrhea [5]. 

Chemical treatments for dysmenorrhea are usually 

associated with side effects. Gastrointestinal problems, 

nausea, blurred vision, headache and dizziness are some 

of the side effects of drugs used to treat dysmenorrhea [6]. 

In the last decade, there has been a significant increase 
in the use of herbal medicines and complementary 

medicine in different parts of the world, especially in 

Iran [7-11]. Medicinal plants have a variety of medicinal 

effects [9-11]. Because medicinal plants due to their active 

ingredients and medicinal and antioxidant compounds 

have beneficial effects on human health and have a 
therapeutic effect on various organs of the body and 

various diseases [12-20]. In this study, a systematic review 

was attempted to extract and report from the most 

important medicinal plants mentioned for dysmenorrhea 

in Iranian ethnobotanical documents. 

Method 

In the present review study, the most important 

applied medicinal plants in ethnobotanical knowledge 

of Iran have been studied and reported. For this purpose, 

keywords such as dysmenorrhea, medicinal plants, 

ethnobotany, identification of medicinal plants, region 
and Iran were performed. Databases such as ISI Web 

of Science, PubMed, Scopus, ISC, Magiran and Google 

Scholar were used to review articles and resources. 

In this study, 50 articles were searched and found. 4 

articles also lacked full text. There were two duplicate 

articles that were removed from the total number of 

articles. Finally, 44 articles were reviewed to review 

the texts. Out of 40 articles, only 17 articles contained 

ethnobotanical information for dysmenorrhea. 

Results 

Medicinal plants Foeniculum vulgare Mill, Juniperus 

communis, Origanum vulgare, Salvia sclarea L., Urtica 

dioica L., Anthemis cotula L., Carthamus lanatus L., 

Silybum marianum [L.] Gaerth., Anthriscus cerefolium L 

[Hoffm.], Vitex pseudonegundo, Parietaria judaica L., 

Achillea biebersteinii Afanasiev., Equisetum arvense L., 

Phoeniculum vulgare Mill. daenensis Celak., Peganum 

harmala L., Trifolium repens L., Salix aegyptiaca L., 

Nepeta fassenii, Cicer kermanenses, Teucrium pollium 

L., Achillea santolina, Cuminum cyminum, Valeriana 

officinalis, Salvia macrosiphon, Achillea eriophora, are 

medicinal plants that are used in different parts of Iran. 

Used to treat dysmenorrhea. Additional information 

in this regard, medicinal plants, scientific name, plant 
family name, area used, organ used and its main active 

ingredients are specified in Table 1 

Table 1. Scientific name, plant family name, local name, organ used and area of use of medicinal plants 
affecting dysmenorrhea

RegionUsed part[s]common nameHerbal familyScientific name

Arzhan of fars [21]StemRajuoneh Apiaceae Foeniculum vulgare Mill. 

Arasbaran [22]FruitPirouCupressaceaeJuniperus communis 

Arasbaran [22]Aerial organsMarzanjoushLabiataeOriganum vulgare

Arasbaran [22]
Flowering 

branch
MaryamgoliLabiataeSalvia sclarea L.

Arasbaran [22]LeavesGazanehUrticaceaeUrtica dioica L.

Bushehr [23]FlowerBabouneh bahariAsteraceaeAnthemis cotula L.

Bushehr [23]Aerial organs
Golrang 

moghadas
AsteraceaeCarthamus lanatus L.
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Bushehr [23]Aerial organsKharmaryamAsteraceae
Silybum marianum [L.] 

Gaerth.

Behbahan [24]Aerial organsJafariApiaceae
Anthriscus cerefolium L. 

[Hoffm.]

Behbahan [24]Aerial organsAvishanLamiaceaeThymus kotschyanus

Behbahan [24]Aerial organsPanjangoshtVerbenaceaeVitex pseudonegundo

Dastena [25]Aerial organsMarzangoushUrticaceae Parietaria judaica L. 

Dastena [25]Aerial organs
Boumadaran 

zard
Asteraceae

Achillea biebersteinii 
Afanasiev.

Zanjan [26]Aerial organsAt guluEquisetaceae Equisetum arvense L.

Sistan [27]
Leaves and 

Seeds
RazianehApiaceaeFoeniculum vulgare Mill.

East of persian gulf [28]InflorescenceMoshgakApiaceaeDucrosia anethifolia

East of khuzestan [29]
Roots and 

leaves
SerishXanthorrhoeaceaeEremurus persicus

Fasa [30]FlowerMoshgakApiaceaeDucrosia anethifolia

Fasa [30]FruitRazianehApiaceaeFoeniculum vulgare

Fasa [30]Aerial organsBoumadaranAsteraceaeAchillea wilhelmsii

Fasa [30]
Flowering 

branch
Pouneh kouhiLamiaceaeMarrubiumsupinum L.

Fasa [30]Leaves
Avishan 
bargbarik

LamiaceaeThymus daenensis Celak.

Fasa [30]Aerial organsEspandZygophyllaceaePeganum harmala L.

Kazeroun [31]Leaves
Shabdare 
ghermez

FabaceaeTrifolium repens L.

Mashhad [32]FlowerBidmeshkSalicaceaeSalix aegyptiaca L.

Abadeh of shiraz [33]
Flowering 

shoot
PounehasaLamiaceaeNepeta fassenii

Jupar of kerman [34]
Seeds and 

Fruit 
Nokhod kermaniLamiaceae

Cicer kermanenses

Hormozgan [35]
Leaves and 

seeds
CalpourehLamiaceaeTeucrium pollium L.

Mobarakeh of Isfahan 
[36]

Flowering 
shoot

BerenjdasAsteraceaeAchillea santolina

Mobarakeh of Isfahan 
[36]

seedsZire sabzApiaceaeCuminum cyminum

Mobarakeh of Isfahan 
[36]

Roots SonboloteibValerianaceae
Valeriana officinalis

Sirjan of kerman [37]
Roots and 

seeds
MerikLamiaceaeSalvia macrosiphon

Sirjan of kerman [37]
Leaves and 
Flowering 

branch

Boumadaran 
jonoub

AsteraceaeAchillea eriophora

Cont... Table 1. Scientific name, plant family name, local name, organ used and area of use of medicinal 
plants affecting dysmenorrhea
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Discussion 

Dysmenorrhea is one of the most common reasons 

for women to visit a gynecologist. Dysmenorrhea is 

caused by impaired painful uterine contractions before 

or during menstrual bleeding resulting in the release of 

prostaglandins in the absence of any pelvic pathological 

factors. In the knowledge of ethnobotany and traditional 

medicine of different societies, medicinal plants have 

been used to control pain and treat diseases. Today, in 

addition to the use of chemical drugs, medicinal plants 

are also used.

In a clinical trial study, the effect of fennel on 

dysmenorrhea was investigated and it was found 

that eucalyptus extract can reduce the severity of 

dysmenorrhea. Based on the findings between the case 
and control groups, there was a statistically significant 
difference in pain intensity. Also, the total scores of 

total systemic symptoms with dysmenorrhea decreased 

compared to before treatment, but this decrease was 

statistically significant between the case and control 
groups. Did not have; Except for the severity variable, 

while the statistical difference between the case and 

control groups was on the threshold [38]. In another 

clinical trial study, the root of Valeriana officinalis on 

dysmenorrhea was investigated. According to the results 

of this study, the mean pain intensity before drug use 

in the case and control groups was not significantly 
different, but after drug use, the mean pain intensity 

decreased in the two groups, but this decrease was 

greater in the case group and the difference between 

the two groups was statistically significant [39]. In a 

clinical trial study, the effect of Zataria multiflora extract 
on primary dysmenorrhea was investigated and the 

results showed that the mean pain intensity of primary 

dysmenorrhea using the linear-visual pain scale in the 

placebo, thyme 1%, 2% thyme, 7.8 ±1.6, respectively. 

, 7.3± 1.5 and 7.5 ± 1.7 were measured [40]. In a human 

clinical trial study that examined the effect of ginger 

on Matricaria chamomilla on primary dysmenorrhea, it 

was found that in the intervention group, pain, anxiety 

and feelings were significant after one month of use 
compared to the control group. The total mean scores of 

the four questionnaires in the intervention group, after 

1 and 3 months after consuming chamomile tea, were 

significantly different from the control group [41]. In a 

human clinical trial study that examined the effect of 

ginger on Zingiber officinale on primary dysmenorrhea, 
the improvement in dysmenorrhea was 64%, ibuprofen 

66% and mefenamine 58%, which were not statistically 

significant [42]. In another study, daily consumption of 5 

capsules containing 46 mg of fennel extract in the first 
three days of menstruation improved dysmenorrhea 

pain [43]. The results of Jafarpour et al.›s [2015] study 

showed that daily consumption of 3 capsules containing 

420 mg of cinnamon extract powder in the first 72 hours 
of menstruation improves dysmenorrhea pain [44]. Anti-

dysmenorrhea effects of some medicinal plants used in 

ethnobotanical knowledge of different regions of Iran for 

dysmenorrhea have been proven in clinical trial studies.

In examining the effect of Chinese herbs in the treatment 

of primary dysmenorrhea, there was promising evidence 

for the use of herbs in the treatment of primary menstrual 

pain in comparison with nonsteroidal anti-inflammatory 
drugs, acupressure and oral contraceptives [45]. 

Conclusion

Numerous studies have reported the side effects of 

chemical drugs. Also, the high tendency of people to 

use medicinal plants and the history of using medicinal 

plants, medicinal plants can have a good place in the 

treatment of disorders and doors such as dysmenorrhea.
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Abstract

Cleft lip and palate (CLP) and cleft palate (CP)are a common head and neck hereditary deformity. The high 
number of cases has prompted the Medical Faculty, Universitas Muhammadiyah Malang to start community 
service by providing free surgery to repair cleft lip and palate (Cleft Lip and Palate Center Medical Faculty 
of Universitas Muhammadiyah Malang (CLP MFUMM)). 

Purpose: To find the distribution of cases from the year of surgery, sex, side of CL/P, cleft palate (CP), 
hospital where the surgery was performed and parent education level in CLP MFUMM, from 2019 until 
2020.

Patients and Methods: Two hundred and five consecutive cleft lip subjects, with or without palates, and 
cleft palate attending CLP MFUMM from 2019 until 2020 were studied. 

Results:The most surgeries done is at the year of 2019 (69%). Most of the patients were male (55%). 
CL/P were the most frequent cases (94%). Complete cleft found mostly in male patient with left unilateral 
cleft (23%), while incomplete cleft found mostly in female patient also with left unilateral cleft (7%). The 
palate involvement found mostly in soft palate only and female patients (46%). The surgeries were mostly 
performed at RSI Aisyiyah Malang (60%). The education level of the parents is mostly elementary school 
(father 36%, mother 34%).

Conclusion: CL/P were the most frequent. Complete cleft mostly in male patient with left unilateral cleft, 
while incomplete cleft mostly in female patient also with left unilateral cleft. The cleft palate was mostly 
soft palate only and female patients. 

Keywords: Cleft lip with or without palate, cleft palate, sex, side of cleft
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Introduction

Orofacial cleft non-syndromic-cleft lip, cleft lip and 

palate, cleft palate, and lip and oral cavity deformity is 

the most common head and neck hereditary deformity.1 

Cleft lip (CL) is defined as a congenital deformity that 
occurs in the primary palate anterior to the incisor 

foramen. It can be unilateral, bilateral, complete or 

incomplete. Cleft palate (CP) is defined as a congenital 
deformity, occurs in the secondary palate (soft palate and 

hard palate). Cleft lip with or without cleft palate (CL/P) 

can be found in 1/1000 birth with multiple causes.2Some 

causes that have been identified are environment causes 
(geographically and socioeconomically) and genetic 

factor.3
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The high number of cases has prompted the 

Medical Faculty, Universitas Muhammadiyah Malang 

to start community service by providing free surgery 

to repair cleft lip and palate. This community service is 

called Cleft Lip and Palate Center Medical Faculty of 

Universitas Muhammadiyah Malang (CLP MFUMM) 

and it’s been established since 2008. CLP MFUMM is a 

non-profi t organization that provides integrated services 
for cleft lip and palate patients from the age of 0 until 

adult. This center help patients received the appropriate 

medical assistance from a specialized team of doctor. 

The number of operation that we accomplish as of today 

is approximately 2500 cases. Most of our patient comes 

from East Java and the surrounding area.

From all of those cases, this study aims to fi nd the 
distribution of year of surgery, sex, side of CL/P, cleft 

palate (CP), hospital where the surgery was performed 

and education level parents in CLP MFUMM, from 

2019 until 2020.

Material and Methods

The study reviewed 205 consecutive cleft patients 

with no recognized associated syndromes, who were 

seen at the CLP MFUMM from 2019 until 2020. All 

fi les were retrieved from the records department. All 
fi les were retrieved from the records department. Before 
the subjects is included in the study, they are given 

information and had to have full knowledge about the 

study. They are also have to provide a written consent, 

in accordance with the ethical principles governing 

medical research and human subjects, as laid down in 

the Helsinki Declaration (2002 version, available at: 

http://www.wma.net/e/policy/b3.htm). The data were 

treated with absolute confi dentiality. 

All subjects were examined by a specialized doctor 

from the plastic surgery department, specializing 

in craniofacial surgery. Physical examination and 

radiologic imaging of the anatomic structures involved 

were recorded. Education level of the parents were also 

queried.

Subjects were group into male and female patients, 

which then divided more into CLP, CL/P and CP. 

The groups is then further divided into complete and 

incomplete cleft for CLP and CL/P group, while the CP 

groups is further divided into soft palate only and with 

hard palate involvement. 

Results

All 205 cases were included in the study. The most 

surgeries done is at the year of 2019 (69%, Figure 1). 

Most of the patients were male (55%, Figure 2). The cleft 

distribution showed that CL/P was the most frequent 

cases (94%, Figure 3). The distribution of complete cleft 

was mostly in male patient with left unilateral cleft (23%, 

Figure 4), while the distribution of incomplete cleft was 

mostly in female patient also with left unilateral cleft 

(7%, Figure 4). The distribution of palate involvement 

is mostly soft palate only and female patients (46%, 

Figure 5). The surgeries were mostly performed at RSI 

Aisyiyah Malang (60%, Figure 6). The education level 

of the parents is mostly elementary school (father 36%, 

mother 34%, Figure 7).

Figure 1 Distribution of the number of surgeries by year.
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Figure 2 Distribution by Sex.

Figure 3 Distribution of cleft. 

Figure 4 Distribution of cleft lip with/without palate by sex and type. 
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Figure 5 Distribution of cleft palate only by sex and type. 

Figure 6 Distribution of the hospital where the surgery was performed. 

Figure 7 Distribution of education level patient’s parents.
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Table 1. Distribution of the number of surgeries by year

Year Number %

Year of 2019 142 69

Year of 2020 63 31

 

Table2 Distribution by Sex.

Male Female

Number 112 93

% 45 55

Table3 Distribution of cleft.

Total %

Cleft Lip w/o Palate 192 94

Cleft Palate 13 6

Table 4: Distribution of cleft lip with/without palate by sex and type.

Complete Incomplete

%Total

M % F % M % F %

Left Unilateral 44 23 35 18 9 5 14 7 53%

Right Unilateral 15 8 17 9 10 5 5 3 25%

Bilateral 24 13 9 5 7 4 3 2 22%

Table 5: Distribution of cleft palate only by sex and type.

Soft Palate only Hard Palate also

M % F % M % F %

Palate 1 8 6 46 2 15 4 31
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Table 6: Distribution of the hospital where the surgery was performed.

Hospital Number of surgery %

RSI Aisyiyah Malang 124
60% 

RS Bina SehatJember 45
22% 

RSUMoh.NoerPamekasan 19 9

RS Aminah Blitar 7 3

RS BhayangkaraNganjuk 5 2

RS Fatimah Banyuwangi 5 2

 

Table7 Distribution of education level patient’s parents.

Father % Mother %

No 4 2 8 4

Elementary 73 36 70 34

Middle 65 32 54 26

High 53 26 61 30

Diploma 1 0 1 0

Bachelor 7 3 10 5

Doctoral 1 0 0 0

Notes:

Abbreviations:CL/P: cleft lip or without cleft palate; CLP MFUMM: Cleft Lip and Palate Center Medical 

Faculty of UniversitasMuhammadiyah Malang; CLP: cleft lip and palate; CP: cleft palate. 

Discussion

The number of operations carried out in 2019 

more than doubled from 2020. This can be understood 

due to the pandemic conditions in 2020 which forced 

all elective operations to be postponed and reduced. 

However, efforts have been made as much as possible to 

meet the required health protocols, so that cleft lip and 

palate repair surgery could be carried out.

Male patients outnumber female patients. Most of 

the CL / P patients were male, while the majority of 

CP patients were female. This finding is in line with a 
study conducted in Mexico for 10 years (1990 to 1999) 

which found CLP and CL patients were predominantly 

male, whereas CP patients were predominantly female.4 

Based on race, men have more cleft lip and palate than 

women by a ratio of 2: 1. Cleft lip with or without cleft 

palate is most common in men, and cleft palate occurs 

most frequently isolated in women, across various ethnic 

groups.5,6

CL/P have the highest number of cases at 94% 

(193 patients), followed by CP at 6% (13 patients). This 
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findings is consistent with Mossey and Little 2002 which 
found that CL and CLP have the high number of cases in 

Latin America and Asia but lower in Israel, South Africa 

and South Europe.5 One possibility is that the parents do 

not know that their child has a cleft palate.7

The largest number of patients was left-sided 

complete unilateral CL/P male patients. Both patient 

unilateral CL/P left side or the right side were more men 

than women. Patients with bilateral CL / P are more 

common in men, and most have complete cleft. This 

is consistent with previous research, which states that 

unilateral cleft was most common compared to bilateral 

cleft with a ratio of 9: 1 and were twice as prevalent 

on the left side as compared to the right. On the other 

hand, bilateral cleft occur most frequently on the left 

side rather than the right side with a ratio of 6: 3: 1.6 

Although the mechanism is unclear, the observation that 

slower development of the facial artery on the left may 

be a contributing factor.8 Different examination methods 

may have a greater effect on an isolated cleft palate than 

in a cleft lip with or without a cleft palate, because the 

cleft palate is less visible externally.5

The most common cleft pattern in this study found 

were left unilateral cleft at 53%, followed by right 

unilateral cleft at 25% and bilateral cleft at 22%. Study in 

Mexico and Philippines found the same results, with the 

most common cleft pattern found are left unilateral cleft, 

followed by right unilateral cleft and bilateral cleft.9,10 

According to a research in Spain, the unilateral complete 

cleft lip and palate (54.4%) was most frequently found, 

followed by the bilateral complete cleft lip and palate 

(16.3%).11

The hospital where the operation is carried out 

largely conducted in RSI Aisyiyah Malang, the rest 

scattered in several cities across East Java, Indonesia. 

These operations get the largest donation from the non-

profit Smile Train foundation, which is based in New 
York.

This study found most of the parent education level 

is elementary school and live in Malang city. Education 

of expectant mothers about behavior before and during 

pregnancy, which can increase the risk of oral cleft is very 

important. This may lead to a decrease in the incidence 

of oral cleft and improve the local health system, but lack 

of information and lack of public education may have a 

major impact on oral cleft. Increase parental knowledge 

about risk factors and potential risk factors that cause 

cleft lip and palate can be very useful in prevention.12 

Conclusion

During 2019-2020 CLP MFUMM has performed 

205 surgeries for lip repair and palate repair. The number 

of surgical activities in 2020 is only half that of 2019, due 

to pandemic constraints. the number of male patients is 

more than female patients. The majority of patients with 

CL / P are men, while the majority of patients with CP 

are women. Most of the cases handled by CLP MFUMM 

are CL / P. The highest number is unilateral CL / P cases 

left side of male patients. For both left and right-side 

unilateral CL / P cases, men outnumbered women. 

Bilateral CL / P cases are more common in men, and 

most are complete. Most of the surgeries were carried 

out at RSI Aisyiyah Malang. Most parent education is 

elementary school. 
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Abstract

Objectivity: This study aimed to examine the health benefits of orange peels from the perspective of the 
general public.

Methods: This study involved the Selayar Society in the Batangmatasapo area. The data used seven 
informants and literature sources of the health benefit orange peels. Analyze data using Excel Office.

Results: This study describes some of the benefits of Selayar orange peel that have used in alternative 
medicine on the Selayar Islands in the form of anti-obesity, antipyretic, anti-inflammatory, and as an 
analgesic.

Conclusion: Selayar orange peel has health benefits in the form of anti-obesity, antipyretic, anti-inflammatory, 
and analgesic. These results are still in the form of discourse that in the future, will be developed in further 
research in the form of an observational study on the content of Selayar orange peel as alternative medicine.

Keywords: Selayar Orange Peel, Selayar Society, Citrus NobilisLoureiro. 
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Introduction

Selayar orange peel as a leading commodity known 

has health benefits. BatangmataSapo is the largest 
Orange producing area in the Selayar Islands Regency. 

This area has a population density of around 13,248 

people, which is 9.77% of the total population of Selayar 

Islands Regency in 2019. The superior fruit production of 

Selayar Islands Regency in the form of Selayar Oranges 

is 31,843 quintals in 2019.1 As a leading commodity with 

a large production, Selayar orange peel is an abundant 

material in nature but becomes only a lot of industrial 

and domestic waste without further processing. 

This study aimed to examine the health benefits 
of Selayar orange peels from the perspective of the 

Selayar community, as additional study material for the 

utilization of citrus peel waste as alternative medicine in 

the future. 

Methods

The informants of this research are residents 

who consume Selayar Orange Peels and live in the 

BatangmataSapo Village, Bontomatene District, Selayar 

Islands Regency. For the fulfilment of the sample in a 
qualitative approach with in-depth interviews in this 

study using two key informants and five informants.

The general data of the informants are in the form 

of basic characteristics consisting of age, gender, 

educational status, employment status, marital status 

and the habit of consuming orange peels. In-depth-

Interviews conducted with two key informants and five 
additional informants. Interviews using the interview 

concept alone, not in groups using interview guidelines 

that had prepared previously. This interview covered the 

knowledge, attitudes, and behaviour of the informants 

on the use and utilization of orange peel.

DOI Number: 10.37506/ijfmt.v15i3.15928
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The data processing process includes participant 

observation, documentation, and in-depth interviews. 

After the data is collected, we will carry out a data 

analysis process, for qualitative data analysis of data in 

the form of Data Reduction, Display, and Verification 
with words in the results of the core interview, calculating 

the number of words and the meaning of words in the 

local language. 

Results

Figure 1 is the result of our interview based on the 

Variables of Knowledge, Attitude, and Behavior of the 

Selayar Community on the Use of Selayar Orange Peels. 

The following picture groups of words are words that 

have a frequency of more than three times, appearing at 

the time of the in-depth interview.

Figure 1 shows the results of the Word Could data 

query analysis to show the words that appear most 

frequently in in-depth interviews with the presentation 

of the results that we have adjusted as table 1. 

Table 1.Words Frequent in-depth-interview of 
Selayar Orange Peels

No. Words Frekuensi %

1. Orange 22 2,76

2. Peel 20 2,42

3. Powder 8 1,01

4. Drugs 7 0,88

5. Illnes 6 0,75

Source : Data Primer, 2020

Qualitative Data, Analysis Query data 

Three hundred forty words that we have selected 

based on the results of interviews with informants who 

have the highest frequency of occurrence and are the core 

words of the research. Based on Table 1, the words that 

appear most often are the talks «Orange and peel» aimed 
at Selayar Oranges which are the topic of discussion. For 

the term «Powder and Medicine» indicate the process of 
using Selayar orange peels used in the treatment process. 

And the Word «Garring»( Illness) denotes to treat a 
particular disease described for the Word «garring». 
Meanwhile, the use of weight loss appeared in two 

informants who had heard of and used orange peel as a 

diet ingredient. 

“Orange peel can also improve my body shape”. 

(Informant 7)

Informant 7 said that using orange peel selayar for 

weight loss. 

“I eat orange peel for my body because my 

grandmother also ate it and was in good shape and 

never got sick” (Informant 2) 

Informant 2 said that the reason for consuming 

orange peel is always to lose weight and because her 

grandmother also consumes orange peel with the result 

that she is never overweight and rarely sick. The key to 

Emik’s view on the use of orange peel as an anti-obesity 

ingredient. 

Figure 1 and Table 1 show that each informant knows 

Selayar orange peel, which was once an alternative 

medicine to treat health problems. Although after 

further investigation, the informants could not explain 

specifically about the types of diseases that generally 
treated using orange peel.

The use of orange peel based on the results of 

interviews, dried and mashed until it is relatively 

smooth then drunk as medicine for the patient, another 

presentation is to mix the orange peel liquid with warm 

tea and then consume.

How to present skin as wide as according to several 

informants,

“Never heard, it is made in powder form and then 

mixed with water to drink to the patient, the orange peel 

is dried and then mashed until it becomes a powder”. 

(Informant 1) 

 “Never heard, it is made into powder and mixed 

with water, which was previously dried and powdered.” 

(Informant 4) 

Informants 1 and 4 said that the presentation of 

orange peel in the form of crushed orange peel powder 
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after previously drying it first, then giving it to the patient 
with plain water.

Selayar people’s knowledge about the consumption 

of orange peel is only limited to historical experience 

in a few families, which is local wisdom taught by 

previous parents. However, in general, people today do 

not consume orange peels as such: 

“My grandmother used to eat this orange peel, but 

I didn’t see it right away because my grandmother was 

dead, but when I was sick, I drank this orange peel as a 

medicine substitute” (Informant 3)    

”Because we still believe in traditional medicine 

rather than synthetic drugs. If we are sick, take him 

to Sanro because the hospital is far away, because he 

believes in the properties of traditional medicine such as 

orange peel” (Informant 6) 

Informant 3 and informant 6 stated that consuming 

orange peel as per the custom of previous parents by 

using it as herbal medicine as a substitute for chemical 

therapy because the conditions led the public to trust the 

dukun’s treatment with herbal medicine more. However, 

this habit is no longer common today.

The researcher’s view of the use of orange peel is a 

tradition that has existed in society, only that it has been 

eroded by the development of civilization and the entry 

of various facilities so that Its generations almost wholly 

abandon the culture. The local wisdom of the local 

community regarding the use of Selayar orange peel as 

anti-obesity can be the key to reducing obesity problems 

that arise in the selayar society itself.

Based on the results of the In-depth Interview, the 

researchers concluded that historically Selayar orange 

peel had been one of the herbal medicines to treat health 

problems. 

Discussions

Public knowledge, in general, consumption of 

oranges is consuming pulp and peels, which is discarded 

and becomes household waste. This research is a 

phenomenological study to explore the habits of specific 
communities in the area of   BatangmataSapoSubdistrict, 

Bontomatene District, Selayar Regency regarding 

consuming Selayar orange peels in the community.

The existence of herbal raw materials in Indonesia 

which come from nature is so abundant. Indonesia 

is the second country in the world after Brazil, which 

has abundant biodiversity. Therefore, it is unfortunate 

if Indonesia’s natural resources not used for herbal 

medicine in the community.

Besides, based on existing facts, various efforts have 

been made by multiple socio-cultural groups to maintain 

and improve their health in the natural resources that 

exist in their vicinity. The ancestors in ancient times also 

had a long and hereditary experience in selecting various 

biological resources around them, which they considered 

and believed to be beneficial for health improvement and 
disease therapy.

The community satisfaction survey conducted by 

BPOM shows that around 50% of the people buy medicine 

and food carefully. Three Community empowerment 

efforts need to made so that people are smart and 

responsible in choosing medicines and food so that 

the circulation of drugs and unsafe foods can suppress. 

A data-based communication strategy regarding the 

community situation, namely the knowledge, attitudes 

and behaviour of the community in selecting safe, useful 

and quality drugs needs to designed to produce excellent 

and comprehensive communication, education so that 

the goal of community empowerment achieved.2

Green since 1974 stated that a person’s behaviour 

influenced by three factors, namely predisposition 
factors, supporting elements and driving factors. 

Predisposing factors include knowledge, attitudes, 

beliefs, beliefs, values, and so on. Supporting factors 

are the availability and easy access to safe and quality 

drugs. The driving factor is advice from family, relatives 

and friends, advertisements and government regulations. 

Several studies stated that the factors that influence 
consumers in choosing drugs are location, information 

from pharmacy staff, and promotions.3

The habit of consuming orange peels in the 

community is good for helping community health 

development by utilizing local herbs. Although in 

practice for today’s conditions, this habit is infrequent.4
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Based on the results of a qualitative study, the 

researchers found that the use of citrus peels as 

traditional medicine was known to treat several diseases 

which were probably due to the lack of access to health 

services for the community. However, historically the 

use of orange peel as a herbal plant provides a quick 

answer about one of the alternative treatments that have 

used in the Selayar Islands Regency.

The presentation that usually done for treatment 

with Selayar orange peel is to squeeze the orange peel 

and then squeeze it until the water comes out, which 

tastes bitter, which believed to be a medicine. Some also 

serve it by drying the orange peel, then mashing it so that 

it is smooth enough to be mixed with water and consume 

it like powder.

Although previously the efficacy of orange peel 
appeared empirically in several treatment trials, this has 

not been followed until now, because the development 

of the regional progress of the Selayar Islands district 

for the mainland area has sufficiently provided health 
service needs. And there are many other alternatives to 

seek treatment.

Analgesic and antipyretic activity are the properties 

of hesperidin. Hesperidin is known to found in orange 

peels commonly. Hesperidin has shown analgesic activity 

in mice by subcutaneous administration. This effect has 

described as being exerted via a device and not a central 

mechanism.5 It also showed analgesic activity in mice 

after intraperitoneal administration. Besides, hesperidin 

reduced fever caused by yeast in mice. This effect may be 

related to the yeast-induced inhibition of prostaglandin 

biosynthesis. Hesperidin is known to inhibit the release 

of histamine and prostaglandins, thereby acting as a 

defensive gastric factor and preventing acid secretion 

and gastric mucosal lesions.6

Antibacterial. In a study involving investigating 

the anti-Helicobacter pylori (HP) activity, in vitro, of 

several flavonoids and their metabolites, hesperetin and 
other flavonoids were found to inhibit HP growth.7 In 

patients with chronic gastritis, HP promotes the change 

from gastritis to gastric cancer.8 However, The Study has 

recently shown hesperidin to be in vitro in vitro on agar 

plates, against Bacillus subtilis, Staphylococcus aureus, 

Streptococcus hemolytic, Escherichia coli, Klebsiella 

species, Pseudomonas aeruginosa, Salmonella typhi, 

Shigella dysentery, Vibrio, Cholera.6,9Effect on wound 

healing. Recently a micron flavonoid fraction, consisting 
of 90% diosmin and 10% hesperidin, was tested for 

its impact on clean wounds and those infected with S. 

aureus on oral and topical administration. This study 

demonstrated that while there was no significant effect 
on clean wounds, the combination has a beneficial 
impact on infected wounds when administered orally 

and topically.10,11

Immuno-modulation activity. It has reported that 

hesperidin has immuno-suppressive activity. This 

suppresses the production of bacterial alpha-amylase 

antibodies in mice by intragastric administration at a dose 

of 50 mg/kg. In another study, intragastric administration 

of 50 mg/kg hesperidin to male mice significantly 
improved immunological memory development in the 

cellular immune response.12,13,14

Therefore, according to a qualitative study of orange 

peel, historically as alternative medicine, it is answered, 

because some of its pharmacological effects are indeed 

fulfilling to be herbal ingredients that can relieve several 
types of symptoms of minor ailments.

Conclusion

Selayar orange peel has health benefits in the form 
of anti-obesity, antipyretic, anti-inflammatory, and 
analgesic. These results are still in the form of discourse 

that in the future, will be developed in further research 

in the form of an observational study on the content of 

Selayar orange peel as alternative medicine.
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Abstract

Acute poisoning is an important and common medical emergency. Acute poisoning is one of the major health 
challenges both in developing as well as developed countries 2, 3 Aim of the Study-We had conducted a study 
with the objective to investigate the pattern of acute poisoning cases by utilizing the toxidromic approach in 
a tertiary care hospital in Uttar Pradesh. Material & Methods We had done an observational study on acute 
poisoning patients presenting in the Emergency, Medicine, and Pediatrics department of Dr RMLIMS from 
January 2020 to January 2021.All consenting patients of both sexes with suspected poisoning were studied. 
Toxidromic approach based on clinical presentation of poisoned patients was utilized in identification of 
the type of poisoning. Observations & Results –total 82 cases were studied, we came across a total of 82 
poisoning cases seen over a period of 1 year in the emergency, medicine and paediatric wards of RMLIMS. 
There were 40 males and 42 females, with Cluster A containing 28 males and 27 females, whereas Cluster 
B had 12 males and 15 females, The relative risk and Odd’s ratio of total cases came out as 0.49 and 0.45 
respectively. Majority of the cases in Cluster A &B showed features of Cholinergic Toxidrome, followed 
by corrosives and sympatholytics, anticholinergic toxidromes and medical toxins. Conclusion: we need 
to develop appropriate medical facilities like extracorporeal membrane oxygenation (ECMO) as a rescue 
modality for patients with acute reversible life threatening cardiopulmonary conditions. Poison control centre 
with Analytical Toxicology laboratory should be developed to handle and assist in advising the specific and 
appropriate management of poisoning cases.

Keywords: Toxidrome, Cholinergic, Extracorporeal membrane oxygenation (ECMO)

Original Research Paper

Corresponding Author :
Dr. Richa Choudhury,
Associate Professor& Head,

Dept. of Forensic Medicine & Toxicology, 

DrRMLIMS, Lucknow

E mail: drricha_c@hotmail.com

Introduction 

Acute poisoning is an important and common medical 

emergency. The pattern or the nature of poisoning varies 

significantly according to the geographical location, 
depending mainly on the availability of that particular 

poison, which in turn is determined by the season, as 

well as various socio economic factors. Prior information 

related to the prevalence of a particular poison in a 

particular season, could not only help in prevention 

of such incidents, it may also help in preparedness for 

proper management of acute poisoning cases. This in 

turn will help in improving the prognosis of such cases 

of acute poisoning. 1

There is a significant increase in the rate of 
intentional poisoning worldwide. Acute poisoning is 

one of the major health challenges both in developing as 

well as developed countries 2, 3, 4 Intentional poisoning 

via consuming various pesticides accounts for about 

one-third of the world’s suicides. The proportion of all 

suicides using pesticides varies from 4% in the European 

DOI Number: 10.37506/ijfmt.v15i3.15929
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region to over 50% in the Western Pacific region, but 
this proportion is not concordant with the volume of 

pesticides sold in each region; Fatality is determined 

mainly by the type and toxicity of pesticide used, rather 

than the amount consumed or exposed.4 With the progress 

in the industrial and agricultural field and advances in 
medical sciences a vast number of insecticides have 

become available, which on exposure may produce 

severe toxicity. In India, we have limited information 

with reference to poisoning in adults, especially among 

the hospitalised patients 5, 6, 7. Various studies have 

shown that paediatric poisonings are mainly accidental 

in nature, whereas the adult poisonings especially among 

young adults are mainly intentional 5. It is important to 

know the nature and severity of poisoning in order to 

take appropriate preventive measures. Studies of this 

nature will be a useful tool in planning and management 

of critically ill acute poisoning cases. In this context, we 

had conducted a study with the objective to investigate 

the pattern of acute poisoning cases by utilizing the 

toxidromic approach in a tertiary care hospital in Uttar 

Pradesh. 

Material & Methods 

We had done an observational study on acute 

poisoning patients presenting in the Emergency and 

medicine department of Dr RMLIMS from January 

2020 to January 2021.All consenting patients of 

both sexes with suspected poisoning were studied. 

Toxidromic approach based on clinical presentation 

of poisoned patients was utilized in identification of 
the type of poisoning .Detailed history of underlying 

comorbidities was obtained from all the patients. 

Predisposing conditions triggering suicidal attempts 

were also tabulated. We had segregated the cases further 

in unintentional and intentional toxin exposure groups. 

We also noted down the demographic data of the patients 

including the Age, Sex, Marital status, socio economic 

status of acute poisoning patients. The Poisoning patients 

were assessed on the basis of Autonomic effects of the 

suspected poison-HR/BP, RR, Temperature, pupils, 

skin, secretions, mental status etc.

Data Analysis

We had divided the individuals into 2 clusters. 

Cluster A comprised of those patients who were less than 

30 years of age and Cluster B had poisoning patients of 

30 years and above.

We used the multivariate analysis and the variables 

that were studied were age, sex, type of poison, category 

of event, effects produced, route of exposure, suspected 

toxidrome, time lapse between exposure and treatment 

,poisoning severity score, and evolution of case or 

outcome(complete recovery without sequale, recovery 

with sequale, death.

For the analysis, values of p < 0.05 were accepted. 

The statistical software used was the IBM SPSS 

Statistics 21.frequency and descriptive analysis with the 

continuous and string variables. 

Multiple logistic regression analysis. MLRA was 

used to evaluate the dependent variable and predict 

changes as responses in the independent variables. The 

dependent variable was “evaluation of cases”, which 

was recorded into two categories, more severe and less 

severe. The independent variables were the continuous 

or categorical. The MLRA was qualified by a linear 
model that establishes a method based on Likelihood 

research. It was estimated by the “odds ratio” with a 

95% confidence interval3, which indirectly calculates 
the relative risk. The calculated model established a 

predictive situation measured by the value of r2.

No intervention was done.

1. All cases of suspected Poisoning who gave their 

consent for participation in the study

2. Guardian’s consent was taken in those patients 

who are too sick to give their consent.

We excluded those patients who refused to 

participate in the study, pregnant females, and chronic 

poisoning cases
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Observations & Results –Total 82 Cases

Table-1 Multivariate comparison of Cluster A & Cluster B 

Serial 
no.

Clusters Variable Parameters N Std. Deviation

1.

 

Cluster A

<30 years of age

Gender
Male 28

 

5.943

Female 27

Toxidrome 

Anticholinergic 4

Cholinergic 25

Corrosives 12

Medical Toxin 3

Sympatholytic 11

PSI

1 24

2 26

3 5

4 -

Outcome 
Recovered 51

Died 4

2. Cluster B

>30 Years of age

Gender
Male 12

 

7.968

Female 15

Toxidrome 

Anticholinergic 3

Cholinergic 15

Corrosives 3

Medical Toxin 1

Sympatholytic 5

PSI

1 10

2 12

3 3

4 2

Outcome 
Recovered 23

Died 4
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Table-2 Relative Risk & Odd’s Ratio Estimation

Serial. No. Parameter Relative risk Odd’s ratio

1. Total cases 0.49 0.45

2. Cluster A(Gender based)M:F 0.32 0.3

3. Cluster B(Gender based)M:F 3.75 4.67

 
 Table: Association of Age with the Type of Poison 

TYPE OF POISON Mean N Std. Deviation

ATROPINE 18.00 1 .

CELPHOS 27.29 7 9.656

CHLOROQUINE 15.00 1 .

CHLORPHENIRAMINE 32.00 2 8.485

DHATURA 39.67 3 23.352

HERBICIDE 22.00 2 7.071

INSECTICIDE 24.67 18 10.482

PCM 26.67 3 4.163

PEPPERMINT OIL 3.00 1 .

PHENOL 21.29 14 7.690

RODENTICIDE 26.23 13 7.748

SANITIZER 19.25 4 6.652

SEDATIVE 28.08 12 10.850

TCAs 20.00 1 .

Total 25.01 82 10.254
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Table-4: Association of Age with Manner of Poisoning 

AGE

MANNER OF POISONING Mean N Std. Deviation

ACCIDENTAL 23.67 6 23.611

INTENTIONAL 25.12 76 8.732

Total 25.01 82 10.254

 

Table 5: Association of Age with Duration of Hospital stay in (days)

AGE

DURATION OF STAY(DAYS) Mean N Std. Deviation

1 25.07 41 9.639

2 25.00 34 11.696

3 23.17 6 6.080

4 34.00 1 .

Total 25.01 82 10.254

 

Table 6: Association of Time lapse with Outcome

TIME LAPSE

OUTCOME Mean N Std. Deviation

DIED 458.25 8 788.316

RECOVERED 136.55 74 283.928

Total 167.94 82 368.214

Discussion 

We came across a total of 82 poisoning cases seen 

over a period of 1 year in the emergency, medicine 

and pediatric wards of RMLIMS. There were 40 males 

and 42 females, with Cluster A containing 28 males 

and 27 females, whereas Cluster B had 12 males and 

15 females. Acute poisoning cases generally showed a 

female preponderance as shown by Naveen et al and 
Dogan et al in their respective studies 8, 9. However 

similar studies done by Indu et al and Singh et al have 

shown higher rate of suicidal poisonings among males 
10, 11. Ali et al noted a higher incidence of poisoning 

among males (59.8%).12
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Cluster A (55) comprising of young population of 

under 30, had more number of cases in comparison to 

Cluster B (27). This reflects that the younger minds are 
more at risk of poisoning and as a person becomes older, 

he acquires maturity and stability, as well as resilience 

to deal with the stressful events of life. These findings 
are inconsistent with similar studies done by Kumar & 
Nayak et al13

Exiara et al observed the mean age of poisoning to 

be 37.1 years in males, and 33.4 years in females, with 

psychotropic substances as the most common cause of 

poisoning14.

We observed that majority of the cases in Cluster 

A showed features of Cholinergic Toxidrome, followed 

by corrosives and sympatholytics , anticholinergic 

toxidromes and medical toxins. Cluster B also showed 

a predominance of Cholinergic Toxidrome.Dwipen et 
al stated that organophosphates contributed to 37.5% 

of poisoning cases, with poisoning more common in 

males 77.5%15.The most common cause of poisoning 

by cholinergic agents was by Insecticides (45.0%), 

Rodenticides (32.5%), Celphos (17.5%), & Herbicide 

(5%).

There were 5 cases which showed features of 

Anticholinergic toxidrome, one each of dhatura leaves, 

lometil syrup, tri cyclic antidepressants, carbamazepine, 

and chlorpheniramine. There was one fatality seen 

with accidental ingestion of lometil syrup in a young 

unmarried female.

Corrosive poisoning is fairly common in the 

younger age group.(14).the patients were usually took 

the easily available household cleaning agent lyzol , 

after having an altercation with the spouse or any other 

family member. There was one girl who presented after 

10 Days of acid ingestion with complaints of difficulty in 
swallowing. Rakesh et al found chemicals as the most 

common cause of poisoning followed by pesticides 16

Among the medical toxins, majority of the cases 

were of benzodiazepine ingestion (12),and Paracetamol 

overdose. There were no fatalities seen in this group and 

most of the patients got discharged same day. Chan Y 
et al in his study on poisoning in Hongkong, reported 

sedatives and analgesics as the most common agents 

involved in poisoning. Sarah et al did the multivariate 

data analysis of Poison control centre, Brazil18. As per 

their observation, most observed cases were of mild 

intoxication correlated with drug of abuse.

Santosh et al showed that although, in majority of 

the cases (44.9%) of suicidal poisonings, the cause was 

unknown, interpersonal adjustments (40.1%); financial 
stress (7.7%); psychiatric disorder (5.3%); and chronic 

alcoholism (1.9%) were implicated in the remaining 

cases .19

The most common route of poisoning among study 

population was the oral route. This is accordance with 

study of Zohere et al and similar studies which showed 

that majority of the poisonings occurred via the oral 

route 20 . This was attributed to the unrestricted sale, 

easy availability and low cost of pesticides, household 

agents and drugs, all of which can be abused orally for 

committing suicide.

Poison severity Index was also compared in both the 

Clusters and it was observed that Cluster A contained 

mild to moderate severity cases whereas Cluster B 

included more moderate to severe to fatal cases.

The majority of cases were of intentional poisoning 

(92.6%),out of which there were 4 patients had a 

past psychiatric history of mental illness an d were 

on antipsychotics. There were 6 cases of accidental 

poisoning, out of which 4 cases were seen among 

children,1 in an adolescent, and 1 in a female of 65 years.

The outcome of poisoning cases was taken as 

recovery or death. Incidentally both the Clusters showed 

equal number of deaths, but the recovery number was 

significantly higher in the younger Cluster as compared 
to the older Cluster. Maximum deaths were seen in 

aluminium phosphide poisoning with relative risk (M/F) 

11.79.the case fatality ratio was found to be 9.75%. 

the outcome of poisoning cases depended on type of 

poison consumed, its dose,, and the time lapse between 

consumption and initiation of treatment. Arulmurugan 
C,and other similar studies showed the mortality rate 

in acute poisonings in India varied between 0.4% and 

8.3% 21. Dogan et al and other similar studies by Singh 
et al found hospital transportation time has a significant 
impact on the prognosis of the patients with poisoning; 
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morbidity and mortality increases with rising time 

lapse22.

The Relative Risk (male :female) was found to be 

quiet high in Cluster B (3.75) with an Odds ratio of 4.67.

however , the relative risk and Odd’s ratio of total cases 

came out as 0.49 and 0.45 respectively. 

Conclusion 

Acute poisoning is a very common presentation in 

hospital emergency departments and fortunately most 

of the poisoned cases make a full recovery without 

specific treatment. However certain poisons like 
Aluminium Phosphide have a very high case fatality 

and we need to develop appropriate medical facilities 

like Extracorporeal membrane oxygenation (ECMO) as 

a rescue modality for patients with acute reversible life 

threatening cardiopulmonary conditions. At the same 

time we should focus on developing a Poison control 

centre in every district to handle to assist in advising 

the specific and appropriate management of poisoning 
cases. Analytical toxicology data can turn out to be 

important in establishing an early diagnosis of poisoning 

and thereby guiding specific treatment. Therefore, 
the government should try to develop an Analytical 

Toxicology Laboratory in the Tertiary Hospitals . The 

availability of reliable analytical facilities can also assist 

in assessing illicit drug use or pharmacological drug 

abuse and can help in managing incidents of accidental 

or deliberate exposure to chemicals or toxins. 
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Abstract

Introduction: The Midwifery Academy is a study program that implements learning strategies using lecture, 
discussion and simulation methods, with details of 40% theory meeting and 60% for practice. A percentage of 
60% of clinical practice is carried out in the laboratory and in the field. Before being applied directly to clients, 
students learn practical skills in the laboratory. Practical laboratory learning is carried out using the simulation 
method. This study aims to determine the effect of a simple shadow practice learning model on changes in the 
behavior of ANC and INC practices. Methods: Is a type of development research that aims to produce new 
products in the learning model. The population in this study were students of the Sutomo Midwifery Study 
Program and Bangkalan Midwifery Study Program as many as 407 students. The sample is as many as 225 
students. Research variable The research variables used the SIMPLE PHANTOM MODEL and the ability 
of laboratory PRACTICES ANC and INC. The data collection instruments were questionnaires, in-depth 
interview guidelines for test questions, tape recorder and observation sheets. The data analysis technique 
used the Normality Test and the Wilcoxon Test with a significance level of α<0.05. Results: The results 
showed that there was a difference in values   between pre and post learning using phanthom, namely p 0.043 
<0.05. The results of the pre and post test learning using the SOP Module obtained results p 0.006 <0.05. 
The results of the analysis between pre and post learning practicum with panthom media obtained results 
of p 0.000 <0.05. Conclusions: The conclusion of the research results is that there is an effect of practical 
learning with simple panthom tools on the practical ability of ANC and INC for midwifery students. 
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Introduction

Learning in college besides demanding academic 

skills (hard skills), students are also required to be able 

to improve their personal abilities (soft skills) so that 

students are ready to enter the real world of work after 

completing studies. This means providing opportunities 

for students to complete the entire learning domain 

(cognitive, affective, and psychomotor), and to develop 

all of their intelligence (emotional, spiritual, social, etc.). 

The more rapid development of the times and technology 

in the current era, demanding more critical community 

response to these advances, including about the health 

of their bodies. One way to empower students’ potential 

is to provide laboratory. The laboratory is needed as a 

means of increasing knowledge and student skills in 

improving abilities1,2.

Many factors influence the learning process, both 
internal and external factors external factors. The main 

task of the lecturer is to condition the environment in 

order support behavior change for students,2 Learning 

Activitiesdirected to empower all the potential 

possessed by students. The hopeso that students have 

competence through efforts to grow and developattitude, 
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knowledge / knowledge, skills / skills. Quality that must 

be realizedamong others, creativity, independence, 

cooperation, solidarity, leadership, empathy, tolerance 

and the life skills of students in order to shape their 

character and improve civilization and national 

dignity2,3,4.

One way to empower the potential of students is to 

provide laboratory. The laboratory is needed as a means 

of increasing knowledge and midwifery student skills in 

ANC and INC practicum learning activities. Laboratory 

is one of the learning infrastructure that can be used as a 

place for train participants in understanding concepts and 

improve deep skills doing scientific experiments2,5. One 

ofthe way to overcome obstacles in laboratory learning 

is develop learning media in Use. Preparation of lesson 

plans well using development instructional system 

procedures and giving opportunity to solve problems 

professionally through research operational6,7,8. 

Materials and Methods 

Is a type of development research that aims to produce 

new products in the learning model9. The population in 

this study were students of the Sutomo Midwifery Study 

Program and Bangkalan Midwifery Study Program as 

many as 407 students. The sample is as many as 225 

students. Research variable The research variables used 

the Simple Phantom Model and the ability of laboratory 

Practices ANC and INC. The data collection instruments 

were questionnaires, in-depth interview guidelines for 

test questions, tape recorder and observation sheets. The 

data analysis technique used the Normality Test and the 

Wilcoxon Test with a significance level of α<0.0510. 

Results 

Development of practicum learning in the 
laboratory. 

The next stage in operational research is to develop 

a problem-solving plan and draw conclusions and 

recommend solutions. The research report must be 

presented to the front program manager so that they can 

recommend as an alternative to fix the problem. There 
are several inputs regarding the development of problem-

solving plans for improvement of practicum learning, 

including designing learning properly, modifying 

practicum tools, and realizing practicum guides.

Improvements to the media, namely modifying 

the practicum tools and making manuals, are the most 

operational developments chosen based on the analysis. 

Practical manuals that comply with standards will have 

aspects related to the formulation of clear learning 

objectives (methods,learning experience, materials, 

tools and facilities and characteristics of students) 

While the improvement of learning design, the basis 

for its development uses a learning development model 

procedure model instructional system development.

Learning design as a system and considering 

learning is a systematic process to help someone learn 

an ability through the design, implementation, and 

evaluation stages in the context of teaching and learning 

activities.

Practical learning design steps in this study include 

the formulation of objectives or competencies along with 

their achievement indicators that must meet four criteria, 

namely using operational terms, in the form of learning 

outcomes and behavior. The next step is the development 

of an assessment tool, which is to determine the type 

of test or instrument that will be used to assess whether 

the objectives are achieved or to plan the item questions 

to assess each goal. The third step determines learning 

activities, formulating all possible learning activities to 

achieve goals, sorting out learning activities that do not 

need to be taken and those that will be taken. The fourth 

step is the development of an activity program. The last 

is the implementation of learning by holding a pre-test, 

delivering the subject matter, conducting an evaluation 

or post test and making improvements. Referring to 

the model above, the implementation of ANC and 

INC practicum learning development, the learning 

development model offered includes making syllabus 

and lesson plans as well as adjustments to manuals, 

simple panthom models, SOPs. 

Assessment Result Data from the ANC and INC 
Learning Process 
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Table 1. Assessment Result Data from the ANC and INC Learning Process 

No. Group N Mean Rank
Asymp. Sig. 

(2-tailed)

1. 
Mid Semester Evaluation ANC 106 54.18

0951
Final Semester Evaluation ANC 106 46.37

2. 
Mid Semester Evaluation INC 106 53.98

0.000
Final Semester Evaluation INC 106 40.67

Table 1, the results of the study based on the results of the Wilcoxon statistical analysis of the ANC pre and post 

test results showed that there was no significant difference between the Mid Semester Evaluation and Final Semester 
Evaluation results, namely p = 0.951> 0.05). While the results of the pre and post test INC in the Mid Semester 
Evaluation and Final Semester Evaluation groups obtained results of p = 0.000 <0.05. 

Data on Pre-Test and Post-Test Results for Midwifery Student Practicum Learning in Sutomo and 
Bangkalan 

Table 2 Data on Pre-Test and Post-Test Results for Midwifery Student Practicum Learning in Sutomo and 
Bangkalan 

Group N Mean Rank Asymp. Sig. (2-tailed)

Pre test 149 80.31

0.043
Post Test 149 79.13

Table 2, the results of the data analysis of the pre and post test values   of the Module Implementation Practicum 

and SOPs, the results obtained were p = 0.043 <0.05. 

Data Results of Pre Test and Post Test for Practicum Learning Using Modules and SOP.

Table 3. Results of Pre Test and Post Test for Practicum Learning Using Modules and SOP. 

Group

Average

Results

Pre Test Post Test

Sutomo 77.39 80.82
0.006

Bangkalan 69.12 60.66

Table 3 is the result of data analysis of the pre-test and post-test values   of the laboratory learning process using 

Modules and SOPs, between Sutomo Midwifery and Bangkalan Midwifery students the results obtained are p = 
0.006 <0.05. 
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Data is the result of the statistical analysis of the values   of the Pre Test and Post Test of practicum learning using 

the Panthom 

Table 4 is the result of the statistical analysis of the values   of the Pre Test and Post Test of practicum 
learning using the Panthom. 

Test Phantom N Mean P

Pre  225 65,7200
0,000

Post 225 76,7511

 

Table 4 is the result of the statistical analysis of 

the values   of the Pre Test and Post Test of practicum 

learning using the Panthom. The results obtained are 

p = 0.000 <0.05. So it can be concluded, there are 
significant differences in the learning process using 
simple phantoms. 

Discussion 

For The Final Results In This Study, There Is A 
Significant Influence In Learning Phantom. 

The implementation of the learning process in the 

Midwifery Department of the Health Polytechnic of the 

Ministry of Health, Surabaya, the method used is the 

lecture method, practicum, question and answer both 

in class and in the laboratory. Assessment of learning 

outcomes for ANC and INC courses is based on the results 

of midterm and end-of-semester exams. The results of 

midterm and end-of-semester test scores are based on 

theoretical learning and practical learning assessments 

are carried out through practical exams conducted in the 

laboratory. The results of the analysis in the study of the 

midterm test scores and the final semester test scores for 
the ANC course showed p = 0.369> 0.05. The results 
of the analysis of the midterm and final exam scores for 
INC courses obtained p <0.05.p = 0.000. According to 
Sudjana, 2001 In terms of language, assessment is defined 
as the process of determining the value of an object. It 

can be said that the characteristics of the assessment are 

the existence of the object or program being assessed and 

the criteria as a basis for comparing the reality between 

the supposed criteria. Assessment (assessment) is the 

process of obtaining information about the process and 

learning outcomes or the achievement of competencies 

(a series of student abilities) in accordance with the 

objectives or criteria set by the application of speaking 

and the use of various assessment tools8. Research by 

Nurul Khotijah, at.al. 2015. describes the process of 

evaluating good learning, including assessments carried 

out, among others, responsiveness, target skills, final 
semester exams and skills tests. Obstacles in practicum 

learning are the presence of lecturers, limited facilities 

and infrastructure, student motivation and activity and 

time allocation. Planning development starts from 

determining the objectives of competency standards, 

developing evaluation tools, establishing learning 

activities, strengthening the learning program5,11,12. To 

improve the learning process in the laboratory, steps are 

needed to improve the quality of midwifery laboratory 

practice learning by applying the PDCA (Plan-Do-

Check-Act) concept, and for the development of the 

quality dimensions of laboratory practice learning, in 

service quality, namely by increasing: reliability, 

responsiveness. -siveness, assurance, emphaty and 

tangible12.14,15.

Based on the objectives of practical learning 

according to Kartono, 2006, are 1) Describing student 

learning skills in order to know the strengths and 

weaknesses in various fields of study or courses taken. 
2) Knowing the success of the education and teaching 

process in schools, namely the extent to which it is 

effective in changing student behavior towards the 

expected educational goals. 3) Determine the follow-

up of the assessment results, namely to improve and 

perfect in terms of education and teaching programs 

and implementation strategies. 4) Provide accountability 

from the school to related parties16. Meanwhile, 

according to Cartono 2006 the assessment techniques 

used in schools can be categorized into 2 (two) classes as 
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follows: 1) Test techniques, which are generally used to 

assess students’ abilities which include knowledge and 

skills as a result of learning, special talents. and general 

talent. 2) Non-test techniques, which are generally used 

to assess other student characteristics such as interests, 

attitudes and personalities16,17,18.

Regarding laboratory learning, it has been explained 

by Amna Emda, 2017 that the laboratory is a place for 

a group of people to carry out various kinds of research 

activities (research), observation, training and scientific 
testing as an approach between theory and practice from 

various kinds of scientific disciplines. Physically, a 
laboratory can also refer to a closed room, room or open 

space19. The laboratory must be equipped with various 

infrastructure for experimental needs. Laboratory 

as a place for research, research, experimentation, 

observation, and scientific testing has many functions, 
namely: 1. Balancing theory and practice of science 

and unifying theory and practice 2. Providing scientific 
work skills for researchers, both from among students, 

students, lecturers, or other researchers. This is because 

the laboratory not only demands an understanding of 

the object under study, but also requires someone to 

carry out experimentation. 3. Provide and cultivate the 

courage of researchers (consisting of learners, students, 

students, lecturers and all other scientific practitioners) 
to seek the nature of scientific truths from a scientific 
object in the natural and social environment2,18,20. 

Conclusion

The conclusion of the study shows that the results 

of the UTS and UAS evaluations of the ANC and INC 

courses show a significant difference in the assessment 
of INC courses while there are no significant differences 
in the ANC course. In the discussion of existing and 

developed SOP modules in order to obtain the results 

that students are given modules containing theory or 

material as well as steps in implementing practicum in 

accordance with the checklist or SOP of more skilled 

students.

Modules have been made and tested on students 

through pre and post tests, about the module there is 

an influence in learning Phantom so that students find 
it easier in the learning process. The ANC and INC 

modules have been created and are accompanied by 

the creation of a simple assistive model that has been 

socialized to students for study.

The results of the evaluation that have been carried 

out on practical tests using simple phantoms obtained 

significant results, namely there are differences in the 
implementation of the practice using existing phantoms 

and simple phantoms. The conclusion is that there is a 

significant effect in learning using phantoms. . In this 
case, Phantom learning can change behavior in studying 

pregnancy and childbirth 
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Abstract

Background: Self-regulation in hypertensive patients is very important to improve self-care abilities.

Aim: The research objective was to analyze the effect of social support on self-regulation based on spirituality 
in hypertension patients.

Method: The research design was analytic observational. A sample of 56 hypertension patients was taken by 
simple random sampling technique. The variables measured were social support and cell-regulation based 
on spirituality. The research instrument was a questionnaire. Data were analyzed using a linear regression 
test.

Result: The results showed that peer support and health workers were mostly in the moderate category at 
57.1% and 44.6%. Meanwhile, family support is mostly still lacking (75%). Self-regulation based on daily 
spiritual experience has the highest mean value of 3,696. The linear regression analysis showed that social 
support in the form of family support and support from health professionals had a significant effect on self-
regulation based on spirituality.

Conclusion: Self-regulation based on spirituality is influenced by family and health worker support.

Keywords: Social support, self-regulation, spirituality 

Introduction

Self-care for people with hypertension is very 

important(1). Good self-care management can improve 

a person’s health status(2). This is also necessary to 

prevent complications and improve the patient’s health 

status(3,4). However, in patients with hypertension, it is 

found that the ability to perform self-care is still low(5–7). 

This low self-regulatory ability is a factor that can lead 

to low self-care(8). Studies show that self-regulation 

affects self-care abilities(9).

Self-regulation is a psychological process that occurs 

in individuals to make arrangements for themselves 

to achieve the expected goals(10). Low self-regulation 

will fail to make changes in behavior(11). In patients 

with hypertension, self-regulation is low(8). This results 

in the sufferer experiencing failure to make behavior 

changes(12). Changes in health behavior are influenced 
by several factors, one of which is social support. Social 

support plays an important role in one’s health status. 

The existence of social support can affect the emotional 

response of people with hypertension(13).Besides, social 

support affects health behavior(14). Another study found 

that social support plays a role in influencing self-
regulation based on self-belief(15).

For a person with chronic diseases such as 

hypertension, the spiritual dimension is an important 

component that can affect the life they live and this 
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also affects their health status(16). Besides, disease 

prevention behavior is also significantly related to 
one’s spirituality(17). Several research results illustrate 

the effect of social support on self-care behavior. 

However, currently, no research analyzes the effect 

of social support on spiritual-based self-regulation in 

people with hypertension. Based on this background, the 

purpose of this study was to analyze the effect of social 

support on spiritual-based self-regulation in self-care for 

hypertension sufferers. 

Method

The study design was analytic observational with 

a cross-sectional approach. The study was conducted 

on 56 hypertensive patients in the Ngajum area of   

Malang Regency, East Java, Indonesia. Simple random 

sampling is used as a technique for sampling. The 

independent variable is social support which consists of 

family support, peer support, and health worker support. 

Meanwhile, the dependent variable is self-regulation 

based on spirituality which includes daily spiritual 

experiences, meaning, value, belief, forgiveness, private 

religious practices, spiritual coping, and religious 

support. The social support research instrument refers 

to the social support questionnaire and is modified 
according to the needs of the researcher(18). While the 

instrument of self-regulation based on spirituality was 

prepared by researchers concerning a report of the Fetzer 

Institute / National Institute on Aging Working Group(19). 

Data analysis to test the effect of social support on self-

regulation based on spirituality using a linear regression 

test. 

Result

The results of the study were described in terms 

of the characteristics of the respondents, the frequency 

distribution of social support, the mean and standard 

deviation of self-regulation based on spirituality, and the 

influence of social support on self-regulation based on 
spirituality.

Respondent characteristic in this research shows 

that most respondents are> 45 years old (92.8%) and 

are female (85.7%). Patients’ blood pressure showed 

that almost half of the respondents belonged to grade 1 

hypertension (41.1%). The others are high-normal blood 

pressure (26.8%), grade 2 hypertension (19.6%) and 

grade 3 hypertension (12.5%). 

Table 1. Social Support in Hypertension Patient

Social Support Frequency (n) Percentage (%)

Family Support

Good

Enough

Less

Peer Support

Good

Enough

Less

Health Worker Support

Good

Enough

Less

2

12

42 

16

32

8 

8

25

23

3.6

21.4

75.0 

28.6

57.1

14.3 

14.3

44.6

41.1

Table 1 illustrates that most of the family support is in the poor category. Meanwhile, peer and health worker 

support described as the largest in the moderate category.
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Table 2. Self-regulation based on spirituality

Self-regulation based on Spirituality Mean Deviation Standart (SD)

Self-regulation based on Daily Spiritual Experiences

Self-regulation based on Meaning

Self-regulation based on Value

Self-regulation based on Belief

Self-regulation based on Forgiveness

Self-regulation based on Private Religious Practices

Self-regulation based on Spiritual Coping

Self-regulation based on Religious Support

3.696

3.565

3.607

3.494

3.547

3.351

3.529

3.565

0.413

0.440

0.407

0.504

0.518

0.485

0.499

0.535

 

Table 2 shows that self-regulation based on daily spiritual experience has the highest mean value compared to 

other components. Meanwhile, those that show the lowest mean value are self-regulation based on private religious 

practices.

Table3.Interpretation of Linear Regression Test: Effect of Social Support on self-regulation based on 
spirituality

Model B SE ß T P

(Constant) 1.920 .321 5.991 .000

Family Support .268 .116 .344 2.303 .025

Health Worker Support .197 .096 .306 2.048 .046

Table 3 illustrates that family support and health worker support have an effect on self-regulation based on 

spirituality. The equation is obtained:

Self-regulation based on spirituality = 1,920 + 0.268 * family support + 0.197 * health worker support.

The correlation coefficient for family support is 0.344, while health personnel support is 0.306 

Discussion

Self-regulation is a process whereby an individual 

identifies the symptoms that appear on him, identifies the 
problems he is facing, and makes changes in behavior 

to treat himself(20). Self-regulation is very important 

to improve self-care skills properly(20,21).It is thought 

that poor self-regulation will contribute to an increase 

in unhealthy behavior. While good self-regulation will 

improve a person’s health status to be healthier(22). 

Spiritual-based self-regulation in this study is the 

ability to self-regulate in carrying out self-care related 

to hypertension management experienced by sufferers, 

where spirituality is used as a basic reason by sufferers 

to perform self-care. Self-regulation based on daily 

spirituality experiences is the most dominant dimension 

in hypertension sufferers. This illustrates that patients 

with hypertension in conducting self-care are based on 

the reason that the patient feels grateful for the pleasure 

that God has given in his life, feels compassion and 
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admiration for all the gifts God has given. The spiritual 

experience that sufferers have in everyday life is a 

reason for hypertensive sufferers to do self-regulation to 

improve their ability to care for themselves.

Value-based self-regulation was also found to be the 

dominant reason for sufferers to perform self-care. This 

dimension illustrates that hypertensive patients perform 

self-care because the patient gives his life completely to 

God and considers that this is a form of one’s faith that 

must be carried out in his life.

The results showed that spiritual-based self-

regulation was influenced by family support and 
support from health workers. Most family support was 

found in the poor category and the support from health 

workers was mostly in the moderate category. Social 

support is closely related to a person’s quality of life, 

both physically and mentally(23). Social support plays a 

role in mediating between religion and spirituality and 

health(24). Social support provided by health workers 

is very important to increase health literacy and care 

abilities. Health workers can provide social support 

and health education by adjusting the characteristics 

of the sufferer so that the patient’s quality of life will 

be better and prevent the occurrence of worsening 

disease conditions(25). Good social support will be able 

to reduce the occurrence of mental health problems in a 

person(26,27). The existence of this condition can be used 

as a basis for health workers to be able to provide social 

support so that the mental health of the sufferer can be 

maintained properly(27). 

Family support given to someone suffering from a 

disease can improve the relationship between patients 

and health care providers, so that this will have an 

impact on better patient care(28). The family plays a 

role in decision making and has an important role 

in providing support to patients(29). Family support 

improves the sufferer’s quality of life(30). Family as a 

resource for patients to support their healing process 

such as monitoring medication adherence, providing 

optimal and sustainable care, and helping to empower 

patients to be better(31). 

The support provided by families and health 

workers is a very important component in influencing 

the self-regulation of hypertensive sufferers in self-

care. Providing social support can be done by providing 

and fulfilling the information, emotional, reward, 
and infrastructure needed for hypertension sufferers. 

Providing optimal support will result in hypertension 

sufferers being able to perform self-care properly. 

Conclusion

Self-regulation based on spirituality is a reason for 

people with hypertension to take care of themselves. 

Self-regulation of hypertensive patients shows that daily 

spiritual experience is the most dominant dimension 

as a reason for hypertensive sufferers to take care of 

themselves. The results show that self-regulation based 

on spirituality is influenced by family and health worker 
support. The practical implication of the results of this 

study is that families and health workers must provide 

support for hypertensive sufferers to carry out self-

regulation properly so that patients can carry out optimal 

self-care. 
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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a globally prevalent public health 
pandemic due to a viral COVID-19 infection. This cross-sectional observational study aimed at evaluating the 
depression, anxiety, and stress levels among private health care practitioners in the Delhi NCR region during 
the COVID-19 pandemic. The questionnaire included sociodemographic characteristics and Depression, 
Anxiety, and Stress Scale (DASS)-21. Dentists exhibited the highest level of depression (83.89%), anxiety 
(89.3%), and stress (89.95%), followed by medical personnel and AYUSH workers. Most of the study cohort 
showed moderate levels of DASS scale. Fear of contracting the infection and fear of infection transmission 
to family/friends were the most common causes of mental distress. COVID-19 pandemic has imparted 
adverse effects on the mental health status of health professionals. The risk factors should be acknowledged, 
and necessary interventions should be implemented to maintain psychological well-being. 
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Introduction

On 31st December 2019, the health commission of 

Wuhan in the Hubei region of The Republic of China 

cautioned the National Health Commission, China 

Center for Disease Control and Prevention (CDC), and 

the World Health Organization (WHO), of an assembly 

of 27 cases with pneumonia of anonymous etiology.1 

The index case was documented on the 8th December 

2019. A novel coronavirus (initially designated as 2019-

nCoV by WHO), was identified from the patient’s throat 
specimens on Jan 7th. The Coronavirus study association 

named it as severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) and WHO designated the 

term coronavirus disease 2019 (COVID-19).2

SARS-CoV-2 has a predisposition for the 

pulmonary system. Most of the patients presents 

with mild flu-like features to severe pneumonia and a 
plausible life-threatening respiratory illness.3 Real-

time Reverse transcriptase-polymerase chain reaction 

remains the standard diagnostic aid.4 An expeditious 

genetic characterization of SARS-CoV-2 is mandatory 

to ameliorate the diagnosis, contact surveillance, 

prevention, and management protocols.5 

SARS-CoV-2 virus exhibited abrupt global 

dissemination. Thailand documented the first SARS-
CoV-2 positive case outside China.6 WHO affirmed 
SARS-CoV-2 as a Public Health Emergency of 

International Concern (PHEIC) on 30th Jan 2020.7 

DOI Number: 10.37506/ijfmt.v15i3.15932
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SARS-CoV-2 gets disseminated by direct contact- 

sneezing, coughing, droplet inhalation, and touching 

the oral, nasal, and ocular mucous membranes.8 Thus, 

individuals in proximity with COVID-19 patients, 

including health care workers, are more vulnerable to 

infection.9 

Many countries have emphasized minimizing the 

infection dissemination by restricting activities to save 

lives and announced a nation-wide lockdown.10 This 

has harshly resulted in financial crises and has invoked 
depression, stress, and anxiety not only in people but 

also among health care workers.11 

The pandemic has posed a challenge to the 

healthcare arrangements and has overwhelmed the 

healthcare workers. Given the enormously increased 

healthcare demands due to the pandemic, WHO has 

stressed upon an expeditious course of action required 

to avert a grievous influence on the physical and mental 
health of health care professionals.12 

The alarming rise in the confirmed cases and 
death rates, predisposition to infection and anxiety for 

isolation, enormous work overload, scarcity of personal 

protective equipment (PPE) and precise management, 

societal humiliation, and blemished reputation by 

the media accounts for the possible risk factors to the 

mental burden of health professionals during COVID-19 

pandemic.13

Previously published literature has highlighted 

that medical professionals suffer from a plethora of 

mental health issues, including depression, anxiety, 

drug/alcohol dependence, and emotional breakdown or 

‘burnout’. Female health care workers predominantly 

exhibit suicidal tendencies.14 Another important reason 

for mental distress among healthcare professions could 

be attributed to the hesitancy or disinclination to pursue 

medical help, and apprehension of not getting support 

from society.15 Mental distress among healthcare 

professions makes them more vulnerable to medical 

errors, thus, impeding their professional accomplishments 

and influencing the quality of healthcare provided.16 

The COVID-19 pandemic has garnered attention 

towards the mental health status of health care 

professionals. Global attempts have been made to 

ameliorate the mental wellbeing of healthcare providers- 

known as “The Quadruple Aim.” The Quadruple Aim 

recommends amending patient experience, minimizing 

expenditure, strengthening population health, and 

ameliorating the healthcare professional experience.17 

Periodic evaluation and follow up of health care 

professionals is mandatory to cope up with a myriad of 

psychiatric and psychological ailments, and orient care 

professionals to the patient needs.13 However, there is 

still a dearth of published literature regarding the burden 

of mental distress among health care providers in India. 

With this background, the present study was 

conducted to assess the prevalence, intensity, and 

determinants for depression, anxiety, and stress among 

private health care professionals in the Delhi NCR 

region. 

Objectives

This study aimed at appraising the depression, 

anxiety, and stress levels among private health care 

practitioners in the Delhi NCR region during the 

COVID-19 pandemic. 

Methodology

A cross-sectional, questionnaire-based observational 

study was conducted on a total of 470 private healthcare 

practitioners (MBBS doctors, dentists, and AYUSH 

doctors) from the Delhi NCR region. All the participants 

of either sex who were interested to participate in the 

study were asked to fill the online google forms. Written 
informed consent was taken from them before the 

initiation of the study. 

The survey documented socio-demographic 

characteristics, including age, gender, marital status, 

level of education, and living region. For evaluating the 

severity of depression, anxiety, and stress among the 

practitioners, a standard scoring questionnaire called 

depression, anxiety, and stress scales (DASS) was 

used. DASS scale is a well-established scale to estimate 

adverse emotional status with defined score ranges and 
demonstrates diverse severity levels from normal to 

extremely severe.18 
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Along with the DASS-21 questionnaire, additional 

questions were included to appraise the probable factors 

accountable for the stress, anxiety, and depression as 

perceived by the participants during the current scenario 

of the COVID-19 pandemic. 

Statistical Package for the Social Sciences (SPSS) 

version 23.0 software (SPSS Inc., Chicago, IL, USA) 

was employed for data entry and statistical analysis.

Results 

Out of the 470 practitioners, 437 responded with filled 
forms (response rate 92.9%). Among the 437 subjects, 

192 were medical professionals followed by dentists 

(171) and AYUSH (Ayurveda, Yoga & Naturopathy, 

Unani, Siddha and Homeopathy) practitioners (74). 

Most of the study cohort were males (51.7%), in the age 

range of 31-40 years (32.95%), married (83.5%), with 

a post-graduate degree (74.4%), and resided in urban 

areas (79.8%). [Table 1] 

Table 1: Demographic and Social Characteristics

Characteristics Medical Practitioner Dentist AYUSH Practitioner TOTAL

Age  

25-30 23 24 40 87

31-40 69 67 8 144

41-50 66 49 9 124

>51 34 31 13 78

Sex  

Male 102 90 34 226

Female 90 81 40 211

Married Status  

Married 164 153 48 365

Separated/widow 9 11 3 23

Unmarried 19 7 23 49

Education Status  

Undergraduate 25 26 61 112

Postgraduate 167 145 13 325

Place of Residence  

Rural 34 30 24 88

Urban 158 141 50 349

Among the 192 medical practitioners who participated in this study, 102 (53.12%) were males and 90 (46.9%) 

were females. Among the dentists, there were 90 males (52.63%) and 81 females (47.4%) (Figure 1). Gender 

distribution among the AYUSH doctors was 34 males (45.94%) and 40 females (54.1%). A total of 112 participants 

had a bachelor’s degree while 325 had a post-graduate specialization as shown in Table 1 
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The severity of depression according to the DASS scale among all the practitioners is depicted in Table 2. 

Table 2: Levels of depression, anxiety and stress among participants

CATEGORY
Medical 

Practitioners 
(Male)

Medical 
Practitioners 

(Female)

Dentist 
(Male)

Dentist 
(Female)

AYUSH Practi- 
tioners (Male)

AYUSH Practi- 
tioners (Female)

TOTAL TOTAL %

No. of 
subjects(n)

102 90 90 81 34 40 437

DEPRESSION

Normal (0-4) 27 30 22 26 19 31 155 35.46911

Mild (5-6) 39 14 29 20 5 6 113 25.85812

Moderate (7-10) 21 31 31 29 8 2 122 27.91762

Severe (11-13) 11 9 5 2 2 1 30 6.864989

Extremely 
Severe (+14)

4 6 3 4 0 0 17 3.89016

ANXIETY

Normal (0-3) 51 40 17 23 18 29 178 40.73227

Mild (4-5) 25 11 27 23 9 7 102 23.34096

Moderate (6-7) 19 28 34 27 5 3 116 26.54462

Severe (8-9) 6 7 9 6 2 1 31 7.093822

Extremely 
Severe (+10)

1 4 3 2 0 0 10 2.28833

STRESS

Normal (0-7) 27 27 16 23 17 27 137 31.35011

Mild (8-9) 35 16 26 21 8 7 113 25.85812

Moderate (10-
12)

18 31 37 29 4 4 123 28.14645

Severe (13-16) 19 12 9 4 5 2 51 11.67048

Extremely 
Severe (+17)

3 4 2 4 0 0 13 2.974828
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The total number of practitioners who had a normal 

level of depression score was 155 (35.5%), a mild 

level of depression score was seen in 113 (25.9%), 

and a moderate level of depression score was seen in 

122 (27.91%). 30 (6.9%) practitioners presented with 

a severe level of depression score, and 17 practitioners 

(3.9%) showed an extremely severe level of depression 

score.

The severity of anxiety according to the DASS scale 

among all the participants is shown in Table 2. The total 

number of practitioners with a normal level of anxiety 

score was 178 (40.73%), 102 participants (23.34%) 

showed a mild level of anxiety score, and a moderate 

level of anxiety score was seen in 116 (26.54%). Severe 

anxiety scores were reported in 31 (7.1%) practitioners, 

and 10 practitioners (2.2%) showed an extremely severe 

level of anxiety score.

Table 2 also represents the severity of stress 

according to the DASS scale among all practitioners. 

The total number of practitioners who had a normal level 

of stress score was 137 (31.35%), those with mild level 

and a moderate level of stress score was 113 (25.9%) 

and 123 (28.14%) respectively. A severe level of stress 

score was seen in 51 (11.7%), and an extremely severe 

level of stress score was seen in 13 (3.0%) practitioners.

The male medical practitioners had a mean 

depression score of 5.15±3.75, their mean anxiety 

score was 4.78±2.51, and the mean stress score was 

7.78±2.36. The female medical practitioners had a 

mean depression score of 6.12±2.46, their mean anxiety 

score was 5.39±4.02 and the mean stress score was 

8.15±4.43. Similarly, the mean scores for dentists for 

depression, anxiety, and stress among males were 

6.09±3.12, 5.22±2.12, 8.33±3.22 respectively and those 

among females was 5.42±2.53, 4.81±3.51, 9.03±3.11 

respectively. AYUSH male doctors had the mean 

score for DAS as 4.12±1.03, 3.27±2.46, and 7.26±2.82 

respectively. AYUSH female doctor’s mean score for 

depression was 4.38±1.79, for anxiety was 3.22±2.15, 

and the mean score for stress was 7.06±2.22 respectively 

as summarized in Table 3. 

Table 3: Mean scores for depression, anxiety and stress among participants

CATEGORY
Medical 

Practitioner 
(Male)

Medical 
Practitioner 

(Female)

Dentist 
(Male)

Dentist 
(Female)

AYUSH 
Practitioner 

(Male)

AYUSH 
Practitioner 

(Female)

No. of subjects 
(n) 

102 90 90 81 34 40

Mean depression 5.19±3.53 6.12±2.46 6.09±3.12 5.42±2.53 4.12±1.03 4.38±1.79

Mean anxiety 4.78±2.51 5.39±4.02 5.22±2.12 4.81±3.51 3.27±2.46 3.22±2.15

Mean stress 7.78±2.36 8.15±4.43 8.33±3.22 9.03±3.11 7.26±2.82 7.06±2.22

Our study demonstrated that dentists exhibited the highest level of depression (83.89%), anxiety (89.3%), and 

stress (89.95%), followed by medical practitioners and AYUSH doctors during the COVID-19 pandemic. Further, 

we also found that among dentists, males were more affected than females with depression, anxiety, and stress rates 

of 75.6%, 81.11%, and 82.22% respectively.
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The additional questions when subjected to the 

participants yielded some direction to the potential 

causes for such mental ailments among doctors during 

the COVID -19 pandemic. For most private medical 

practitioners (100%) and dentists (100%), the main 

reason for mental distress was attributable to the fear of 

contracting the disease and the apprehension of disease 

transmission to family members and friends. Other 

predisposing factors included apprehension of isolation, 

sleep disturbances, and financial crises which have been 
incurred due to the nation-wide lockdowns. [Table 4] 

Table 4: Questionnaire for likely causes for depression, anxiety and stress among participants 

S 
no. 

Questions
Medical 

Practitioner 
(%)

Dentist (%)
AYUSH 

Practitioner 
(%)

1 Financial loss due to reduced patient in flow 181(94.3) 165(96.5) 54(73)

2 Apprehension of contracting the disease 192(100) 171(100) 45(60.8)

3
Apprehension of disease transmission to family members/ 

children
192(100) 171(100) 45(60.8)

4 Reported reluctance to work 110(57.3) 154(90.1) 51(68.9)

5 Lack of specific treatment regime and PPE kits 119(62) 143(83.6) 52(70.3)

6 Lack of societal support 128(66.7) 132(77.2) 49(66.2)

7 Inadequate Sleep 187(97.3) 134(78.3) 42(56.8)

8 Reluctance to seek medical help leading to stigmatization 127(66.1) 162(94.3) 45(60.8)

9 Apprehension of quarantine 186(96.9) 164(95.9) 63(85.1)

10 Fear of blemished reputation on social media 154 (80.2) 151(88.3) 59(79.7)

Discussion

Globally, few conducted studies demonstrated that 

health care practitioners suffered with mental illness 

amid the COVID-19 malady.19-27 However, still, there 

is a relative dearth of published literature to substantiate 

the mental health issues in health care practitioners 

in India amid the COVID-19 malady, and only a few 

studies have been conducted in India asserting the 

mental ailments of health care practitioners. Our study 

is unique as it compares the prevalence and severity 

of depression, stress, and anxiety among practitioners 

with various backgrounds i.e. medical, dental, and 

AYUSH system of medicine. Our study for the first 
time also comprehensively analysed the various causes 

responsible for the depression, anxiety, and stress as 
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perceived by doctors who were encountering patients 

during the pandemic. 

Most of the study subjects in the present study 

were young and in the age range of 31-40 years. This 

was in coherence with the findings of other conducted 
studies.20,28-30 However, few conducted studies showed 

contrasting findings from our study.13,31 A systematic 

review suggested that psychological symptoms were 

more intense in younger health care professionals.24 

However, another study suggested that psychological 

disorders are most commonly seen in elderly patients, 

as the accompanying comorbid conditions make them 

more susceptible to COVID-19.32 The probable reasons 

for having mental health issues in younger practitioners 

could be that they are financially less stable and have a 
more insecure job condition.10 

Our study showed that males exhibited higher DASS 

scores when compared to females. The probable attribute 

to it could be that males find themselves more responsible 
for earning and taking care of their family needs and 

mostly opt for surgical branches. Similar findings were 
observed in other conducted studies.28,29,31,33 However, 

mental health issues predominated in female subjects in 

the other conducted studies.13,19,20,23,24,30 

Most of the cohorts in our study were married 

(83.5%). Our findings were incoherent to the previously 
published literature.30,31 The possible reason for mental 

health issues in such a cohort could be that a family is 

financially dependent on them. However, our findings 
contrasted with other studies,13,29 where most of the 

cohort was single. 

Most of the study cohort in the present study 

had a post graduate degree (74.3%). Similar results 

were observed in an Arabian study.29 However, other 

studies showed that most of the cohort group were 

undergraduates.13,20 The most possible reason for these 

psychological signs among undergraduates could be the 

constant enigma regarding pursuing a higher degree. 

Urban cohort group predominated in our study 

(79.8). The study findings coincided with the studies 
conducted by Jianbo Lai et al.20 The probable reasons 

for the higher prevalence of mental health issues in 

urban practitioners could be assigned to the high living 

cost in these areas.

Overall, our study showed that dentists showed 

the maximum scores for depression (83.89%), anxiety 

(89.3%), and stress (89.95%). Dentists, in pa rticular, 

have a high risk of contamination as they work in an 

environment with an intense generation of aerosols, and 

have great potential to infect their family members and 

other patients, as they work close to the oral cavity of 

patients in direct contact with salivary fluids and in a 
closed environment 34 

Medical practitioners closely followed dentists for 

overall levels of depression, anxiety, and stress. This 

is likely to be attributed to the fact that many private 

practitioners were not working during the national 

lockdown period. However, depression and stress levels 

were quite high as 94.3% among them have sustained 

financial losses owing to fewer patients turning up at the 
clinics. 

To the best known till date, our study is the first one 
to include AYUSH doctors and evaluate the levels of 

depression, anxiety, and stress among them. In our study, 

AYUSH doctors showed lesser scores for depression, 

anxiety, and stress when compared to dentists and 

medical practitioners. 

Overall, most of our cohort showed moderate levels 

of DASS scale. 27.92% of the practitioners exhibited 

moderate depression scores. A systematic review and 

meta-analysis showed comparable depression scores 

(28.9%) with our study.16 However, other studies 

suggested that fewer participants showed moderate 

depression scores.35-37 This difference could be attributed 

to the smaller sample size or different scale employed.

In the present study, 28.14% of the practitioners 

showed moderate stress scores. On the contrary, few 

publications demonstrate that a high percentage of the 

cohort exhibited moderate anxiety scores.31,38,39

26.54% of the healthcare professions showed 

moderate anxiety scores. Comparable anxiety scores 

(23.2%) were noted in a recent systematic review.37 

Our study suggested that the main reasons for mental 

distress in most private medical practitioners (100%) and 
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dentists (100%) were attributed to the fear of contracting 

the disease and the apprehension of disease transmission 

to family members and friends. These findings were in 
coherence with other research studies.10,33,34,40-43 

Fear of quarantine was the second most common 

factor responsible for mental distress among medical 

practitioners (96.9%), dentists (95.9%), and AYUSH 

professionals (85.1%). Anxiety for self-isolation/

quarantine was attributed as a major cause of adverse 

mental state in a recent study.34 Fear of quarantine 

was also an important cause of fear among healthcare 

professionals (69.2%) in another study by Kumar J et 

al.33

 Limitations

The primary limiting factor of our study is its cross-

sectional nature. This limits the generalization of the 

study findings results over a larger sample. However, 
a longitudinal study incorporating a larger sample size 

and emphasizing diverse dimensions of mental health 

of health care professionals would be beneficial in 
overcoming this limitation. 

Conclusion

SARS-COV-2 cases have been on a constant surge 

since the initial Wuhan case, and the malady has crossed 

international boundaries and has affected more than 

215 countries. The pandemic has posed a challenge 

to the physical and mental well-being of health care 

professionals, as there is no definitive therapeutic 
protocol and vaccine to date. However, frequent hand 

washing, maintaining social distancing, and diligent use 

of personal protective equipment are the key preventive 

measures.

Our study concluded that private medical 

practitioners with various backgrounds showed a 

higher score of depression, anxiety, and stress amid 

the COVID-19 malady. The risk factors should be 

adequately acknowledged, and necessary interventions 

should be implemented to maintain the emotional well-

being of health care professionals. A multidimensional 

strategy is required to address the emerging pandemic, 

and a coordinated effort from all sections, incorporating 

the government, health care sector, community, and 

individual is the primary requisition to combat the 

deadly disease. Support from media and society may 

also help the healthcare personals in combating mental 

distress. Teleconsultations with specialists should be 

made available to overcome the stigma associated with 

such mental health issues. 
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Abstract

Introduction: One of the major health issue among adolescentgirls is anIron Deficiency Anaemia, which 
can be reduced by one of the intervention Ragi balls. 

Objectives: The main objectives of the study are as follows:

1. To assesshaemoglobinlevel in adolescent girls.

2. To determine the effectiveness ofRagiballs onhaemoglobin level among adolescentgirls. 

3. To find the association between pre-test haemoglobin level score with their selected demographic 
variables. 

Methodology: Samples werecollected by convenient sampling technique. Blood samples were taken by 

using Hemocuemeter Analyzer 30.Intervention of 100gm Ragi balls were provided for 15 days. 

 Results: t test carried out to determine effectiveness of ragi balls, suggested that there was  a significant 
change inhaemoglobinlevel before and after the intervention administration (t test value was -18.190 and p 

value was 0.0000 at 0.05 level of significance).

Linear regression was doneto find the association between Hblevel (pre-test) and their demographic variables 
which showed that there was asignificant associationbetween Hbleveland religion (pre-test),religion P<0.000 
at 0.05 level of significance. There was no significant relationship found with other demographic variables. 

Conclusion: Ragi balls were effective in improvinghaemoglobinlevel among Adolescent girls. 

Key words: Haemoglobinlevel, Adolescent Girls,Ragi (Finger millet). 
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Background of Thestudy

Anaemia occurs by lower erythrocyte 

construction which results to lowhaemoglobin fusion. 

Thehaeminhaemoglobin is two third of total iron in 

the body. Iron is loss by long-lasting blood loss& 

extreme Menstruation in girls. If deposited iron is not 

exchanged,haemoglobin construction isreduced results 

inanaemia. The anaemicyoungerwomen raise to be in 

grown-up females withexchangedprogress. According 

to NRHM(2013), sixty nine percent of younger women 

between fifteen to seventeen age group hasanaemiaand 
it is high in rural community of India. Amongest other 

countries,India has one of highest prevalence inIron 

deficiencyanaemia.So, for prevention ofanaemia 
and improving haemoglobin level as a nutritional 

intervention, Iron supplements were given.

DOI Number: 10.37506/ijfmt.v15i3.15933
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Adolescence, the time of progress from 

adolescence- middleage mix up in physical, mental, 

and psychological development. This improvement 

throughoutAdolescencefrequently present difficulties 
includinglack of iron that turns out to be progressively 

prevalent as the monthly cycle begins.As per the WHO, 

Adolescent has been characterized as the period or the 

age between 10 to 19 years.[6] This is the sensitivetime 

of life when the physical, mental and social changes 

may happen. This is a period in the lifewhere 

advancement of healthful and different sicknesses 

mayhappen,Adolescence are almost certainlyinfluenced 
with dietary illnesses because of poor financial status 
of family, ignorance level, andnot maintain sound 

adjusted diet.Iron deficiencyis significant medical 
issueeverywhere throughout the world. Adolescent girls 

are vital partof our general public as they are our future 

motherandultimateluck of our country. As per WHO the 

haemoglobin level should be 12g/dl for theAdolescent 

girls . Iron is one of the micronutrient,Ithelpsin the 

development ofhaemoglobin. On that the degree of iron 

is diminished in our bodyinfluence to the haemoglobin 
level and it’s called Iron Deficiency Anaemia[1]. 

WHO(2008) announced that overall death pace of Iron 

deficiency disorder is in excess of 6 crores. In India there 
is a high prevalence of this disorder amongAdolescent 

girls . UNICEF(2011) announced that in India there 

were 113 million Adolescent girlsamong age eleven and 

18 and evaluated greater part of the young ladies in India 

were evaluated iron deficient. 

The world has 1.2 billion peoplematured between 

in the Age group of 10-19 years.The National Family 

Health Survey(NFHS2009) has detailed that an hugelevel 

of Adolescent girlsin India wereweak.[2]Jaggery has 

a qualities of the nearness of high iron substance in it, 

It can assist inimproving the degree ofhaemoglobin. 

100gm of ragi balls contains 3-4 mg iron, Ragi balls are 

helpful in improvement of haemoglobin[4].

Objectives of the Study

The main objectives of the study are as follows:

· To assesshaemoglobinlevel amongAdoescent 

girls.

· To determine effectiveness ofRagi balls on 

level of haemoglobin amongAdolescent girls.

· To find the association between pre-test 
haemoglobin level score with their demographic 

variables. 

Material and Methods

Quantitative research approach utilized with Pre-

experimental research study among the population of 

Adolescent girls in selected areas of Gujarat.Sample size 

calculation was done based on previous studyprevalance. 

By usingthe formula, 

n = (σ/Δ)2 (Zα + Zβ ) 2

 = 1.5/0.25 (1.96 + 0.84) 2    

= 6 (7.84)         

 = 47.4,

where σ = 1.22, Δ = 0.5,Zα = 1.96, Zβ = 0.84, 
Estimated sample sizewas 47, hence investigatorhas 

taken 50adolescent girls (13-19 years)considering10% 

drop out.50 Samples were chosen by using Non 

Probability Convient technique of Sampling from 

selected areas in that the samples were assigned by 

using the simple random technique. Socio-demographic 

variables included Age, Religion, History of family, Diet.

Interventions was provided for 15 days (100gmRagi balls 

provided daily).Data collection waslong examination 

procedure, which includes connection among 

participants to assemble data related to the research 

study.Ethical consideration was taken from Institutional 

ethical Committee- CHARUSAT, Charotar University 

of Science and Technology on 24 th June 2020. Proposal 

ID: IEC/-CHARUSAT/05. The investigator introduced 

to the girls to maintaingood communication. Before 

collecting the data the investigator hadinformed about 

the importance of this Research process or interest of 

the Adolescent girls.Informed consent was acquired 

from the participants. Level ofhemoglobinwas checked 

by using Haemocuemeteranalyzer301.Intervention  

( 100gm Ragi balls ) was provided for 15 days daily. On 

16th dayPost-testhemoglobin level was checked by using 

haemocuemeter. To assess the haemoglobin level in 

Adolescent girls,haemocuemeteranalyzer 301 was used 

for pre and post interventional blood samples.[5] The 
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for their cooperation. 

Results

Demographic variables showed that Majority of 

girls were of 15 years (46%).Majority of girls belongedto 

Christian religion (58%). TheFamily of adolescent Girls, 

there was no any history of anaemia presentand no girls 

were taking any treatmentof Iron Folic Acid. Majority of 

Girls were taking non-vegetarian diet ( 60%). Majority of 

girls were attained menarche at the (64%) had attained at 

the age of 13 to 14 years. Majority of girls were having 

the (94%) girls were having ordinary menstrual cycle. 

Majority of adolescent girls having length of monthly 

cycle of (70%) 28 to 31days of cycle.Majorty of girls 

were havingamount ofmedium bloodloss (94%).Before 

administering Ragi balls out of 50 girls 40 ( 80%) 

were having Mild Anaemiaand 03 (06%) were having 

ModerateAnaemia or 07 (14%) girls were Non Anaemic. 

After administering Ragi balls out of 50 girls 41 (82%) 

were having Mild Anaemia and 02 (04%) were having 

ModerateAnaemia or 07 (14%) girls were NonAnaemic.

MEAN
Difference

SD
Std.

Error
t value df P (0.05)

95% confidence Interval of 
the difference

Lower Upper

PRETEST & 
POSTTEST .21200 .0824 0.1165 -18.190 49 0.0000 -.2354 -.1885

This study revealed that there was a significant change in Pre and post testlevel of hb.Pre testmean was 9.69 
andpost test obtained mean was 9.90 . Obtained p valuewas P<0.000 at 0.05 level of significance.The variation of 
meanpretestandposttest shows a significant change in level of haemoglobin. 

 VARIABLE

Unstandardized 
Coefficients

Standardized 
Coefficients T 

value
Sig.

95% Confidence 
interval for B 

B Std. Error Beta
Lower
Bound

Upper
Bound

(Constant) 9.223 1.125  8.197 .000 6.95 11.49

AGE -.013 .072 -.029 -.180 .858 -.159 .133

RELIGION .674 .277 .450 2.434 .019 .115 1.23

DIET -.103 .145 -.136 -.713 .480 -.396 .189

MENARCHY -.109 .258 -.115 -.422 .675 -.630 .412

DAYS -.101 .238 -.165 -.423 .675 -.581 .380

DURATION -.119 .285 -.126 -.419 .677 -.695 .456

BLOOD LOSS .452 .792 .290 .570 .572 -1.147 2.050
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Linear regressionwas done forcalculatetheassociation 

between attribute variables which shows that the variable 

like age, religion, diet, history ofanaemia in thefamily, 

Iron folic acid treatment and History of menstruation 

were not having any significant association withpre test 
level of haemoglobin. Except, Religion were having 

significant association with pre testhaemoglobinlevel, 
the association between the haemoglobinlevel, obtained 

P values P<0.000 at 0.05 Level of significance. Except, 
Group of Religion obtained p value ( p = .019) at 0.05 
level of significance.

Conclusion

Ragi ballswere Effective in improvement of 

Haemoglobin level among Adolescent girls. The 

emphasis of the research process to evaluate effectiveness 

ofRagi balls on Haemoglobin level among Adolescent 

girls. 50 participants were chosen from population 

utilised by Non Probability Convienient technique 

of sampling. This information was collected through 

checking level of haemoglobin and was interpreted by 

applying descriptive and inferential statistical method. 

Adolescent Girls between 13 to 19 years willingly 

participated in thisinvestigation. 
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Abstract

Context: Human development consists of periods of accelerated growth where there is an acceleration of 
growth followed by a period of slower growth. The timing of pubertal growth spurt and maximal growth 
rate during this developmental phase is different in boys and girls. The increase in growth rate in girls 
usually occurs at the onset of puberty while boys experience a relatively slow increase in growth rate at 
puberty.Aims:to compare the differences in the duration of growth spurtbetween girl andboy in Indonesian 
populations in terms of the Cervical Vertebrae Maturation (CVM) seen in the lateral cephalogram. This 
information is important to determine the right time and orthodontic treatment plan in order to get maximum 
treatment results.

Methods and Material: The research variables were divided into 3 types, namely dependent variables 
(chronological age), independent variables (Cervical Vertebrae Maturation stage, gender). Every sample that 
met the criteria was performed skeletal maturity analysis using Cervical Vertebrae Maturation (CVM) on 
each cephalometric photo Skeletal analysis with Cervical Vertebrae Maturation (CVM) by looking at bone 
maturation 

Results: There were differences in the mean / mean age of skeletal maturity in terms of changes in CS 3 
to CS 4 between male and female samples (p <0.05). The male sample required a duration of age to reach 
maturity, namely 15.879 months. Meanwhile, the female sample only required the duration of age to reach 
maturity, namely 5,184 months

Conclusions:Girls in this study population had a faster growth spurt duration than boys. This is marked by a 
change in the age of skeletal maturity between the two, which is approximately 10 months apart.

Keywords: Growth spurt; Cervical Vertebrae Maturation; Boys; Girls; Indonesian 
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Introduction

The growth and development period is the period 

in which various changes occur, including in the oral 

cavity. Evidence of growth and development is the 

process of replacing deciduous teeth with permanent 

teeth. Peak growth (growth spurt) is the fastest growth 

time which is then followed by slower growth. The peak 

of the growth spurt depends on gender and varies with 

each chronological age1

Chronological age is the clearest and easiest method 

of calculating developmental age which can be seen 

through the child’s birth date, but is not an accurate 

DOI Number: 10.37506/ijfmt.v15i3.15934



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4089

indicator of developmental levels. This is because 

growth and development is different in each individual. 

Growth and development is influenced by several factors 
such as genetic, race, nutrition, hormonal, environment 

and weather conditions. Therefore, to measure age 

development in children can use dental age and skeletal 

age 3

Skeletal age is determined by looking at skeletal 

maturity which refers to the level of development 

of ossification in the bone. Socio-economic factors 
that influence children’s growth include: education, 
employment, technology, culture and family income. 

These factors will interact with each other so that it 

can affect nutrient input and infection in children. 

Availability of nutrients at a low cellular level which 

will ultimately result in disturbed growth 3

Based on the background above, the researchers 

wanted to compare the differences in the duration of 

growth spurt, dental age and skeletal age between the 

Malaysian and Indonesian populations in terms of the 

Cervical Vertebrae Maturation (CVM) seen in the 

lateral cephalogramThis type of knowledge is useful 

when patients are referred to orthodontic treatment, 

particularly because certain stages of pubertal growth 

spurt may benefit the treatment of some types of 
malocclusion associated with skeletal disorders.This 

information is important to determine the right time and 

orthodontic treatment plan in order to get maximum 

treatment results. 

Subjects and Methods

This research was conducted at the Dental hospital 

of Airlangga University and was conducted in June 

2020. The research variables were divided into 3 types, 

namely dependent variables (chronological age and sex), 

independent variable (duration of growth spurt, and 

skeletal age) and controlled variable (phases of Cervical 

Vertebrae Maturation (CVM) as well as Indonesian and 

population). CVM is analyzed to see skeletal age and 

duration of growth spurt. Statistical analysis using the 

Multivariate-OnewayAnnova Test, and t-test with SPSS 

24.0 previously tested for normality and homogeneity 

first.

Every sample that met the criteria was performed 

skeletal maturity analysis using Cervical Vertebrae 

Maturation (CVM) on each cephalometric photo Skeletal 

analysis with Cervical Vertebrae Maturation (CVM) 

by looking at bone maturation and defined into six 
categories ranging from CS1 to CS6. Cervical Vertebrae 

Maturation (CVM) analysis in the CS3 and CS4 phases 

for chronological age was also performed. Every data 

that has been analyzed is recorded and grouped according 

to chronological age and calculates the average based on 

gender and race. It was also conducted to calculate the 

interval between groups CS3 and CS4 in each sex.

Inclusion criteria 

·  Good quality of cephalograms. 

·  No earlier orthodontic treatment. 

·  No extracted teeth or congenitally missing. 

·  No systematic or acquired diseases that could 

have affected over-all development. 

·  This study used the Cervical Vertebral Maturation 

(CVM) technique for the detection of the peak in 

mandibular growth, based on the analysis of the 

second through fourth cervical vertebrae from a single 

cephalogram 1. 

·  Skeletal stages CS3 / CS4 based on the CVM 

method. CS3 represents the initial stage of the 

acceleration of the pubertal growth peak, and CS4 

presents the final stage of the acceleration of the pubertal 
growth peak in adolescents1

Results

In this study, it is found that duration of growth 

spurt in boys has a longer period when compared to 

girls. Based on the results of research on 93 samples 

of children’s cephalometric photos obtained from the 

medical records of Dental Hospital FKG Airlangga 

University, in the 2010-2020 period, sex differences 

had a significant effect on the age of skeletal maturity 
experienced by children. The stages of the elaboration 

are arranged consecutively by presenting the data in the 

form of: age distribution and CVM sample stage at the 

time the data is collected and observed; Analysis of the 
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effect of sex differences and CVM stage on chronological 

age; and Analysis The difference in the mean increase in 

growth spurt duration seen between the male and female 

samples (in months) was assessed from the change in CS 

3 to CS 4 levels. In the following data, the age frequency 

distribution table and the CS stage sample are presented 

taken and observed: 

Table 1.1 Cross-tabulation between sexes and skeletal maturation levels observed at the time of data collection

Sex
Total

Boys Girls

CVM Stage

CS 3
N 22 23 45

Percentage 48,9% 51,1% 100,0%

CS 4
N 23 25 48

Percentage 47,9% 52,1% 100,0%

Total
N 45 48 93

Percentage 48,4% 51,6% 100,0%

The cross tabulation table illustrates the proportion 

of the age of the children at the time of the study sample. 

A total of 45 boys with an age range from 8 years 3 

months to 16 years 2 months when the data was recorded 

was divided into 2 levels, namely 48.9% were at the CS 

3 level, and 47.9% had reached the level. CS 4. In the 

sample of girls ranging in age from 8 years 2 months 

to 16 years 2 months, 51.1% were recorded at the CS 

3 level, while 52.1% of girls were recorded at the CS 4 

level.

Next, an analysis of the effect of sex differences 

and CVM stage on chronological age was carried out. 

This influence analysis test was conducted to see how 
the pattern of influence of differences in all independent 
variables, namely Gender, CVM Stage and Sex 

Interaction with CVM Stage “together on the dependent 

variable in the form of Chronological Age in Months. 

This test will show how the difference between sex and 

CVM stage is able to determine the difference in skeletal 

maturation age experienced by children. This difference 

analysis was tested using the Two Way ANOVA test. The 

two-way ANOVA test was used on the basis of this study 

which aims to compare the average difference between 

the groups divided into two independent variables with 

categorical data scales, namely gender and CMV stage 

variables, and one dependent variable with quantitative 

data scales, namely the skeletal maturation age variable.

Before the two-way ANOVA test (Two Way 

ANOVA) was carried out, the normality and homogeneity 

tests were carried out as a prerequisite for assumptions, 

the following is the result table:

Table 2. Table for normality test between variables

Variable Age Sex CVM Stage

Kolmogorov-Smirnov Z 1,393 2,563 3,359

Asymp. Sig. (2-tailed) ,433 ,863 ,675
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The significance value (p) in the Kolmogorov-
Smirnov test in the two groups of variables was 0.433 

for the age variable, 0.863 for the Gender variable, and 

0.675 for the CVM stage variable (p> 0.05), so based 

on the normality test for the Kolmogorov-Smirnov 

the data was normally distributed. Furthermore, in the 

homogeneity test, the results are shown in the table:

Table 3. Homogeneity test table between variables

Levene Statistic df1 df2 Sig.

Age

Sex

4,928

3,424

1

1

91

91

,209

,071

CVM Stage ,031 1 91 ,861

Homogeneity significance figures for the variable Age 0.209; variable Gender 0.071; and the CVM Stage variable 
0.861. This condition shows that the variable to be tested and assessed for the difference is homogeneous (p≥0.05). 
Based on the results of the normality and homogeneity tests that have been fulfilled, the two-way ANOVA further 
test can be carried out. 

Table 4. Two-way Anova comparison test between variables

Two Way AnovaTest 
Dependent Variable: Chronological Age

Source Type III Sum of Squares df Mean Square F Sig.

Corrected Model 4203,538(a) 3 1401,179 2,638 ,044

Intercept 1641568,569 1 1641568,569 3090,970 ,000

Sex 272,095 1 272,095 ,512 ,006

CVM Stage 3085,293 1 3085,293 5,809 ,018

Sex * CVM Stage 934,775 1 934,775 1,760 ,008

Error 4540,814 89 133,085

Total 1698942,000 93

Corrected Total 51470,129 92

a R Squared = ,882 (Adjusted R Squared = ,851)

 

Effectof all independentvariables (Gender, CVM 

StageandInteractionof Sex with CS Gradeor “Sex * 

CVM Stage”) togetheronthedependentvariable (Age 

in Months). If Significance (Sig.) <0.05 (Alfa) = 
Significant. The examplesabove are 0.006 respectively; 

0.018; 0.008 meansthatthe model isdeclared valid. 

Effectof sex differencesonchronologicalage (in months) 

in the model. If Significance (Sig.) <0.05 (Alfa) = 
Significant. The exampleabove 0.005 meansthatthe sex 
difference has a gnificant effect on the chronologicalage 
difference achieved.
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The effectofdifferences in CVM Stageonmaturity 

in the model canbeseen in the CVM Stagerow. If 

the significance (Sig.) <0.05 (Alfa), then there is a 
significant difference. Data above 0.018 means that 
the difference in CVM Stage has a significant effect on 
the chronological age achieved. Furthermore, toseethe 

difference in the effect of in teractions between the sexes 

who have the irrespective CVM stages, in determining 

their chronological age, it can be seen on the Gender 

* CVM Stageline. In thisrow, a significancevalue 
(sig.) <0.05 (Alfa) isobtained, whichmeansthatthereis 

a significantdifference. This data meansthatthereis 

a significantdifference in chronologicalage, 
whichisinfluencedbydifferences in sex withdifferent 
CVM stages. The value of determination (influence) 
between allin dependent and dependent variables in 

thetableaboveisat 0.882. The correlationcoefficient 
(R) isclosetonumber 1, meaningthatthereis a 

strongcorrelationbetweenthe sex difference variable 

and the CVM stage in determining thechronologicalage 

difference achieved. Furthermore, to see to what extent 

the difference in the pattern of growth spurt duration in 

boys compared to girls, it will be concluded based on the 

following table:

Differences between sex and CVM grade in determining chronological age

Sex CVM Stage Mean SD

Different duration of growth 
spurt

Δ Mean p

Boys
CS 3 125,773 19,250

15.879

,008
CS 4 143,652 29,776

Girls
CS 3 128,696 19,389

5,184
CS 4 133,880 22,088

The difference in themean / meanincrease in chronologicalagebetweenthe male andfemalesamples (in months) 

atthe CS 3 level to CS 4. The male samplerequires a durationofage, namely 143.652 - 127.773 = 15.879 months. 
Meanwhile, forthefemalesample, onlythedurationofagewas 133,880 - 128,696 = 5,184 months.

Discussion

The peak growth (growth spurt) is the time of the 

fastest growth followed by slower growth7. All children 

will go through a growth spurt in early adolescence 

which is clearly visible with changes in height and 

weight8. The occurrence of growth spurt depends on sex 

and varies with each chronological age. This variation 

determines the speed and duration of the growth process. 

Growth spurt in women occurs at the age of 10 to 12 

years, while in men aged 12 to 14 years. Pubertal growth 

spurt in women on average occurs at the age of 12 years, 

while in men at the age of 14 years7. Knowledge of 

when this growth spurt occurs can determine a person’s 

morphological and dimensional end, namely by utilizing 

their growth potential and maturity2. This information 

is important to determine the right time and orthodontic 

treatment plan for children in order to get maximum 

treatment results.

Referring to the results of previous studies, it is 

illustrated that in general, the duration of growth spurt 

in men tends to take longer than women. In this study, 

this trend also has the same pattern, namely the duration 

of growth spurt in boys has a longer period when 

compared to girls. Based on the results of research on 

93 samples of children’s cephalometric photos obtained 

from the medical records of RSGM FKG Airlangga 

University, in the 2010-2020 period, sex differences 

had a significant effect on the age of skeletal maturity 
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experienced by children. In determining this evidence, 

steps were taken in the form of testing the effect of 

differences in all independent variables (Gender, CVM 

Stage and Sex Interaction with CVM Stage ”) jointly on 

the dependent variable (Chronological Age in Months). 

Skeletal maturity was assessed based on the analysis of 

the Cervical Vertebrae Maturation by Bacceti by tracing 

the anatomy of the corpus 2, 3 and corpus 4 vertebrae 

on the patient’s lateral cephalometric radiograph that 

had been collected. The cross tabulation table illustrates 

the proportion of the age of the children at the time of 

the study sample. A total of 45 boys with an age range 

ranging from 8 years 3 months to 16 years 2 months 

when the data was recorded was divided into 2 levels, 

namely 48.9% were at the CS 3 level, and 47.9% had 

reached the level of CS 4. In the sample of girls ranging 

in age from 8 years 2 months to 16 years 2 months, 

51.1% were recorded at the CS 3 level, while 52.1% of 

girls were recorded at the CS 4 level.

In table 2, it can be seen that the effect of all 

independent variables (Gender, CVM Stage and Sex 

Interaction with CS Grade or “Gender * CVM Stage”) 

together on the dependent variable (Age in Months). 

If Significance (Sig.) <0.05 (Alfa) = Significant. The 
examples above are 0.006 respectively; 0.018; 0.008 

means that the model is declared valid. Effect of sex 

differences on chronological age (in months) in the 

model. If Significance (Sig.) <0.05 (Alfa) = Significant. 
The example above 0.005 means that the sex difference 

has a significant effect on the chronological age 
difference achieved. The effect of differences in CVM 

Stage on maturity in the model can be seen in the CVM 

Stage row. If the significance (Sig.) <0.05 (Alfa), then 
there is a significant difference. Data above 0.018 means 
that the difference in CVM Stage has a significant 
effect on the chronological age achieved. Furthermore, 

if you are going to see whether there is a difference in 

the influence of the interaction between the sexes who 
have their respective CVM stages, in determining the 

chronological age, then it can be seen in the Gender 

line * CVM Stage. In this row, a significance value 
(sig.) <0.05 (Alfa) is obtained, which means that there 

is a significant difference. This data means that there 
is a significant difference in chronological age, which 
is influenced by differences in sex with different CVM 

stages. The value of determination (influence) between 
all independent and dependent variables in the table 

above is at 0.882. The correlation coefficient (R) is close 
to number 1, meaning that there is a strong correlation 

between the sex difference variable and the CVM stage in 

determining the chronological age difference achieved.

Furthermore, in table 3 to see the extent of 

differences in the pattern of growth spurt duration in 

boys when compared to girls, it will be concluded 

that the difference in the increase in the mean / mean 

chronological age between the male and female samples 

(in months) at the CS 3 level towards CS 4. The male 

sample requires an age duration of 143.652 - 127.773 

= 15.879 months. Meanwhile, for the female sample, 
only the duration of age was 133,880 - 128,696 = 5,184 
months. 

Puberty is a dynamic period of development marked 

by rapid changes in body size, shape, and composition, 

all of which are sexually dimorphic. One of the 

hallmarks of puberty is the adolescent growth spurt. 

Body compositional changes, including the regional 

distribution of body fat, are especially large during the 

pubertal transition and markedly sexually dimorphic. 

The hormonal regulation of the growth spurt and the 

alterations in body composition depend on the release of 

the gonadotropins, leptin, the sex-steroids, and growth 

hormone11

The growth pattern of each individual is different, 

one of the factors that play an important role in 

influencing the growth pattern is sex factor. Sex will 
affect growth tempo, growth time, skeletal maturity 

and dental maturity. The difference in puberty timing 

between male and female affects skeletal maturity. 

Female growth peak is earlier than that of male. The 

pattern of female skeletal growth is rapid and brief, 

while the pattern of male skeletal growth is slow and 

long12

During pubertal development, interactions 

between GH and the sex steroid hormones are striking 

and pervasive. Studies of adolescent boys showed 

that the rising concentrations of testosterone during 

puberty play a pivotal role in augmenting spontaneous 

secretion of GH and production of insulin-like 
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growth factor I (IGF-I). The ability of testosterone to 

stimulate pituitary GH secretion, however, appears 

to be transient and expressed only peripubertally; GH 

and IGF-I concentrations decrease significantly during 
late puberty and into adulthood, despite continued 

high concentrations of gonadal steroid hormones12. 

In contrast with testosterone, estrogen modulates GH 

secretory activity in a disparate manner; low doses of 

estrogen stimulate IGF-I production through enhanced 

GH secretion, but higher doses inhibit IGF-I production 

at the hepatic level13 

Conclusions

Puberty is a dynamic period of development 

markedby rapid changes in body size, shape, and 

composition,all of which are sexually dimorphic. The 

growth and development characteristics of Indonesian 

children who were the subjects of this study also showed 

the same pattern. This pattern is that in boys, it has a 

longer duration of growth spurt compared to the group 

of girls. The difference in duration is quite high, so 

it is necessary to pay attention to chronological age 

when performing or deciding on procedures related to 

orthodontic treatment. 
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Abstract 

Burn is an injury to the skin or other tissue. Mostly, it caused by contacting with hot liquids, solids, and 
flames. The important thing that should be consider in burn incident is the severity of burn and it based on 
the depth and area of the burn injury. The severity of burns will cause differences of pathophysiological 
responses. This was a literature review study. Various articles were collected from online database including 
reports, journals, and published in the last 10 years. The articles were from the scholar journals. The systemic 
inflammatory response in severe level of burns was not given good response to disappear of lesion burn 
and initiating tissue repair. Moreover, it was given an organ failure to the patient. The body responded 
to this incident by releasing antiinflammatory mediators. This response is very strong and prolonged, so 
it caused immunosuppression and increase the risk of secondary infection to the patients. Burns affects 
the patient’s immune system. The ratio between pro and antiinflammatory mediators are determining the 
patient’s subsequent status. 

Keywords: Immune response, Burn Injury, Hyperinflammation, Immunosuppression

Introduction

Burn is an injury to the skin or other tissue caused 

from contacts with hot liquids, hot solids, flames, 
radiation, radioactivity, electricity, and friction or contact 

with chemicals(1). Most of burns incidences are caused 

by hot fluids, solids, and flames (2). The differences of 

causes of these burns will affects the pathophysiological 

response (3). Moreover, the important note after the burn 

incident is the level of burn severity based on the on the 

depth and area of the wound.

The presence of tissue damage due to burns causes 

an immune response in body, the response is the 

inflammation form to disappear the lesion and initiate 
tissue repair(4). The inflammatory reaction was driven 
by some cells who involved in innate immunity, such 

as neutrophil cells and macrophage cells. At earlier, 

the inflammatory response was to protect the host but 

the consequences of this process given an exacerbate 

injury. In severe burns cases, the inflammatory response 
is very strong and systemic or known as systemic 

inflammatory response syndrome (SIRS) which can 
lead to organ failure(5). Therefore, the body responds by 

forming a counter antiinflammatory response syndrome 
(CARS) and it is expect to restore the homeostasis 

condition and control SIRS. Unfortunately, a prolonged 

antiinflammatory response not profitable response but 
now it causes an immunosuppressive condition and 

increases the risk of secondary infection for the patients 
(6). 

Hyperinflammation reaction of Burn Injury

Burns have an effect on the immune system (7). Burns 

also cause tissue damage because many endogenous 

molecules are released or called damage-associated 

molecular patterns (DAMPs) (8). The molecules 
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come from neutrophil cells or cells who are necrosis. 

DAMPs molecules are include chromatin associated 

high-mobility group box 1 protein (HMGb1) (9), heat 

shock proteins (HSPs)(10), purine metabolites, such as 

ATP(11) and uric acid(12). The molecules directly bound 

by immune cells through a receptor, and the receptor 

called pattern recognition receptors (PRRs)(13). DAMPs 

will bind with pattern recognition receptors (PRRs) in 

the form of toll-like receptors (TLRs) on the surface of 

antigen presenting cells (APCs). The binding between 

DAMPs and TLRs will generate the signals in cells, 

initiated by Myddosome formation, it consists of myeloid 

differentiation primary response gene 88 (MyD88) and 

IL-1 receptor-associated kinases (IRAKs). During the 

formation stage, IRAK4 auto-phosphorylation occurs 

then phosphorylates and activates IRAK1, so IRAK1 is 

released from Myddosome complex and then joint with 

TNF receptor-associated factor 6 (TRAF6) to activate 

TGF-β-activated kinase (TAK1)(14). After that, TAK1 

activates two distinct signaling lines, namely IKK 

complex-NF-κB- pathway and –MAPK pathway. TAK1 
binds with IKK complex via the ubiquitin chain, than 

inducing kappa kinase (IKK-) β inhibitor activity. After 
on active status, IKK-β will degrade the kappa inhibitor 
(IK-) β, so NF-κB is active. TAK1 can also activate 
mitogen-activated protein kinase (MAPK) then mediates 

the activation activator protein 1 (AP-1). Transcription 

factors of NF-kB and AP-1 will translocate in nucleus 

to induce the expression of various genes who encoding 

proinflammatory cytokines, such as tumor necrosis 
(TNF-) α, interleukin (IL-) 1β, and IL-6(15).

The production of proinflammatory cytokines by 
innate immune cells is regulated by a transcription factor, 

one of that is nuclear factor kappa-B (NF-ĸB). Nuclear 
factor kappa-B is a heterodimer protein that binds with 

cytosol inhibitor in an inactive state, especially in normal 

condition of the body. However, this protein will be 

released their inhibitor complex to be able to translocate 

to the nucleus and activate the transcription process of 

inflammatory mediators (16). Based on the results of the 

study mentioned that in severe burns level, there was 

an excessive response of proinflammatory cytokines 
production in second stimulation, such as the exposure of 

lipopolysaccharide (LPS) which described the infection 

condition. This high production of proinflammatory 

cytokines were not depend on the degree of the second 

stimulant exposure, but it was due to the increasing of 

NF-ĸB activation (17)
. 

Immunosuppression after Burn Injury Leading 
to Secondary Infection

The immune system consists of loops feedback series 

to restore homeostatic conditions. Thus, the presence of 

SIRS will accompanied with counter antiinflammatory 
response syndrome (CARS) which is characterized by 

the release of antiinflammatory cytokines, such as IL-10, 
TGF-β, and cytokine antagonists IL1-Rα. Furthermore, 
the ratio between pro and antiinflammatory mediators 
were determine whether the immune system can return 

to be homeostatic state or develop to be inflammation, 
immunosuppression, and catabolic syndromes, and this 

can increase the risk of organ failure and sepsis (18).

After trauma, epithelial cells produced Alarmins, 

such as Thymic stromal lymphopoietin (TSLP), IL-

25, and IL-33. All of three can induce type 2 of innate 

lymphoid cells (ILCs) which plays an important role in 

the activation of type 2 immune response by producing 

IL-4, IL-5, IL-9, and IL-13. Hyperactive response of 

type 2 immune response can suppress the development 

of type 1 immune response who is protective toward 

pathogenic microorganisms, so the patients are high 

risk to occur un-control infection. The increasing 

numbers of type 2 ILCs were detected in the peripheral 

blood circulation of burn patients (19). IL-4 and IL-13 

activated the M2 phenotypic macrophage cells. This 

process called alternative macrophage activation. The 

active Macrophage cells produced IL-10 and TGF-β 
which they work to inhibit the development of TH1 cell 

function (15).

The description of cytokines balance who related 

with T cells helper, namely Th1 and Th2 cells are 

known as a cause of the decreasing body’s ability to 

fight infection. Th1-related cytokines are IFN-γ, IL-
12, and IL-2, whereas Th2-related cytokines are IL-10, 

IL-4, and IL-5 (20). The cytokines were turn negatively 

regulate production. Thus, the ratio between two of 

cytokines will determine whether the immune system 

can effectively fight to the pathogen.
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Previously, a study noted that the severe burn 

injury caused a systemic inflammatory response with a 
mediation by macrophage cells with releasing a number 

of proinflammatory cytokines, such as TNFα and IL-
12. However, it was take place at a certain point, TNFα 
can regulate IL-12 production by inhibiting IL-12 gene 

expression as part of the cytokine feedback scheme and 

self-limiting modulations. This regulatory mechanism 

does not depend on the IL-10 barrier pathway (the 

main IL-12 inhibitor), NFĸB (the main activator for 
IL-12 production as a response to LPS), or IRF-1 (the 

main activator for IL-12 production as a response to 

IFN-γ (21). It was known in last several years that this 

regulatory mechanism occurred via TNFR-1 (22). Thus, 

the incidence of SIRS was described by the hyperactive 

response of immune cells and it was caused the reduction 

of pathogens resistance.

Post-burn immunosuppression also occurred due 

to the production of microRNAs (miRNAs) after 

efferocytosis process (phagocytosis process of apoptotic 

cells by M1 macrophage cells to regulate inflammation), 
one of that is microRNA-21. MicroRNA (miR-) 21 is 

a noncoding RNA and consisting 21-23 nucleotides, 

it plays a role in RNA silencing and post-transcription 

regulation in gene expression (23)
.

MicroRNA (miR-) 21 was produced as a negative 

regulator to suppress the toxic effects of LPS. 

MicroRNA (miR-) 21 acts to inhibit the activation of 

PTEN as it known as facilitator to TNFα production in 
pathogenic LPS response. RNA silencing by miR-21 

on the PDCD4 gene target supports c-Jun expression 

and AP-1 transactivation. This condition lead the 

macrophages to M2 phenotype (24). M2 macrophage 

cells suppress the development of a type 1 immune 

response toward pathogens and his caused persistent 

infection with characterized by an increasing of IL-10 

expression. Interleukin (IL-) 10 bound with heterodimer 

receptor subunits (IL-10R1 and IL10R2) and activated 

Jak and Tyk2 kinases, so there was an activation of 

STAT-3. This signaling pathway provides an inhibitory 

mechanism for IL-12 production in target cells. 

Conclusion

Burns injury give an affect for the patients, 

especially in immune system. It begins with a series 

of inflammatory responses, which the aim of this is to 
eliminating the lesson of wound and initiating tissue 

repair. The inflammatory process in burns injury 
with severe damage should be controlled. When the 

inflammatory response becomes very strong in cases 
of severe burns, the body responds by forming an 

antiinflammatory mediators. the ratio between pro and 
antiinflammatory mediators are determine by immune 
system, it can return to be a homeostatic state or develop 

persistent inflammation, immunosuppression, and 
catabolic syndromes, which this can increase the risk of 

organ failure and sepsis in patients. 
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 Abstract

Introduction: Magnesium Sulphate and Dexamethasone are used as adjuvants to local anaesthetics in 
regional anaesthesia to improve the quality of block 

Objective: To compare the efficacy of magnesium sulphate and dexamethasone on the characteristics of the 
block and its effect on postoperative analgesia when added as an additive to bupivacaine in supraclavicular 
brachial plexus block.

Materials and Methods: Fifty patients belonging to American Society of Anaesthesiologists (ASA) Grade 
I and II, aged between 18 to 55 years, scheduled for elective upper limb surgeries under supraclavicular 
brachial plexus block were enrolled in this study. Patients were equally divided into two groups : group M 
received 0.5% Bupivacaine 30ml with 10% Magnesium sulphate 5 ml (500mg) and group D received 0.5% 
Bupivacaine 30ml with Dexamethasone 2ml (8mg) + Normal saline 3ml. Onset and duration of sensory and 
motor block , duration of postoperative analgesia and any complications were observed. 

Results: In our study the demographic profile of patients, duration of surgery and ASA status between the 
two groups were comparable. Onset of sensory block was earlier in group D than group M (17.12±0.93 
minutes and 19.40 ±1.08 minutes respectively, p=0.001). Duration of motor block and analgesia were longer 
in group D as compared to group M (479.00 ±50.83 minutes vs 346.40 ±32.77 minutes respectively, p= 
0.001 for motor block and 533.80 ±59.80 minutes vs 415.00 ±57.23 minutes respectively, p=0.001 for 
analgesia). No significant side effects were noted. 

Conclusion: Dexamethasone is a better adjuvant than Magnesium Sulphate when added to bupivacaine in 
supraclavicular brachial plexus block as it prolongs duration of motor block and analgesia significantly with 
minimal side effects.

Key Words: Magnesium Sulphate, Dexamethasone, Supraclavicular Brachial plexus block 

Introduction

Regional anaesthesia for upper limb surgeries 

have an edge over general anaesthesia as it has many 

benefits like ensuring superior quality of intraoperative 
and postoperative analgesia, stable hemodynamics and 

avoidance of airway manipulation 1.

Supraclavicular approach to brachial plexus block 

gives a rapid onset and dense block as it is performed at 

the level of the brachial plexus trunks which is confined 
to a very small surface area 2. Bupivacaine, the amide 

local anaesthetic, usually used for brachial plexus block 
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has a duration of action from 3 to 6 hours which may 

be insufficient for providing satisfactory postoperative 
analgesia. Hence various adjuvants have been used 

to prolong its effect 3. These include epinephrine, 

midazolam, magnesium sulfate, alpha-2 agonists i.e. 

Clonidine and dexmedetomidine 3,4,5,6. Magnesium 

is a physiological calcium channel blocker and has 

N-methyl-D-aspartate (NMDA) receptor antagonist 

effect which prevents central sensitization by the 

peripheral nociceptive stimulation and is used to prolong 

the duration of block 7. Dexamethasone has been also 

studied recently as an additive in regional blockade 8. 

It relieves pain by reducing inflammation and blocking 
the transmission of nociceptive C-fibers and suppressing 
ectopic neural discharge 9.

The aim of this study was to compare the efficacy 
of magnesium sulfate and dexamethasone in terms of 

duration of analgesia, onset and duration of sensory 

and motor block, when used as an adjuvant to 0.5% 

bupivacaine in supraclavicular brachial plexus block. 

Material And Methods 

After obtaining approval from the institutional 

ethics committee and patients informed consent, a 

prospective observational study was carried out on 50 

patients of American Society of Anaesthesiologists 

(ASA) grade I and II of either gender, aged 18 to 55 

years undergoing elective upper limb surgery under 

supraclavicular brachial plexus block. Patients with the 

following conditions were excluded from the study: 

coagulopathy, local infection at site of block, known 

allergy to local anesthetic or adjuvants used, renal or 

hepatic dysfunction, pregnant women, neuromuscular 

disorder, psychiatric or neurological deficit.

50 patients were divided into two groups of 25 each:

Group M received 30 ml of 0.5% bupivacaine with 

5 ml of 10% Magnesium Sulphate (500 mg).

Group D received 30 ml of 0.5% bupivacaine with 

Dexamethasone 2 ml (8mg) + normal saline 3ml.

Patients were familiarized with the Visual Analogue 

Scale (VAS)[4] for pain preoperatively and they were 

kept nil per orally 6 hours for solids and 2 hours for clear 

fluids preoperatively .

On arrival to the operating room, an 18-gauge 

intravenous (i.v.) line was secured in the nonoperating 

hand and Ringer lactate solution was started at a rate of 5 

ml/kg/h. Standard ASA monitors were attached namely 

electrocardiography (ECG), pulse oximetry (Sp02), 

noninvasive blood pressure measuring systolic blood 

pressure (SBP), diastolic blood pressure (DBP) and mean 

arterial pressure (MAP) . Oxygen was administered by 

nasal prongs @4 L/min. All patients were premedicated 

with Injection (Inj.) Glycopyrrolate 0.004mg/kg i.v, Inj. 

Ondansetron 0.1 mg/kg i.v and Inj. Midazolam 1mg i.v. 

Block was performed with patient in supine position, 

head turned away from the side to be blocked and with 

the arm to be anaesthetized adducted. With all antiseptic 

and aseptic precautions, midpoint of the clavicle was 

identified and 1.5 to 2 cm posterior to the midpoint of the 
clavicle in the interscalene groove a 22G , 5cm insulated 

needle was inserted and directed in a caudate, slightly 

medial and posterior direction and block was given 

with the aid of a peripheral nerve stimulator . Once the 

desired motor response is obtained (i.e., muscle twitch 

of the fingers) at a current of 0.8 mA, 35ml of study drug 
was administered after negative aspiration 10.

The Sensory Block (SB) was assessed by pinprick 

method and was graded as follows [11]: 0 = No block 
(normal sensation), 1 = Partial block (loss of sensation to

Pinprick/ decreased sensation) and 2 = Complete 
block (loss of touch sensation/ no sensation). The onset 

time of the SB was taken as the time interval from 

injection of study drug till complete sensory block 

(SB=2) was achieved. The duration of the SB was the 
time interval between the onset of complete sensory 

block (SB = 2) and its complete resolution (SB=0). 
Duration of analgesia was the time interval between the 

onset of the complete SB (SB=2) and time when VAS 
(Visual Analog Scale) was ≥4.

The Motor Block (MB) was graded according 

to Bromage three-point score [12]: 0= normal motor 
function with full flexion and extension of elbow, wrist 
and fingers, 1 = decrease motor strength with ability 
to move fingers only and 2= complete motor blockade 
with inability to move fingers [12]. The onset time of the 
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MB is the time interval between injection of study drug 

and achievement of complete motor block (MB=2). The 
duration of MB is the time interval between the onset of 

the complete MB and complete resolution of the MB. 

The block was considered successful when complete 

sensory and motor block was achieved within 30 min 

after injection of the study drug and inadequate block 

was excluded from the study. 

Hemodynamic parameters were noted at 0 min, 3 

mins, 5 mins and every 15 mins till the end of surgery. 

Postoperatively, patients were assessed for sensory 

block, motor block and analgesia. Rescue analgesia was 

given when VAS ≥ 4. Any perioperative complications 
were also noted.

Statistical Analysis

All the data were expressed as mean ± standard 

deviation. Quantitative data were compared using 

Student’s unpaired t-test, while qualitative data were 

compared using Student’s paired t-test. Statistical 

Package for Social Sciences (SPSS, IBM version 22.0) 

was used to compare continuous variables between 

the two groups. P < 0.05 was considered statistically 

significant. 

Results

50 patients were enrolled in the study with 25 

patients in each group and they were comparable with 

respect to demographic profile. 

The onset time of sensory block was earlier in group 

D as compared to group M (17.12 ± 0.93 minutes and 

19.40 ±1.08 minutes respectively, p = 0.001). There 
was no statistically significant difference between the 
groups in regard to onset time of motor block. Group 

D had longer duration of motor block than group M 

(479.00 ± 50.83 minutes and 346.40 ± 32.77 minutes 

respectively, p = 0.001) as shown in Table 1. The 
duration of sensory block was longer in group D but 

not statistically significant. Group D had significantly 
prolonged duration of analgesia as compared to group 

M (533.80 ± 59.80 minutes and 415.00 ± 57.23 minutes 

respectively, p= 0.001). The baseline haemodynamic 
parameters were comparable in both groups. The mean 

pulse rate in group M at 3, 5, 10, 15, 30 minutes were 

significantly lower than in group D (p<0.05). Side effects 
were comparable in both groups. 

Table 1 : Characteristics of supraclavicular block

Characteristics of block

Group D Group M

p value
Mean±SD(in 

minutes)
Mean ± SD (in minutes)

Onset of sensory block 17.12 ± 0.93 19.40 ±1.08 0.001

Onset of motor block 12.56±1.00 12.80±1.41 0.493

Duration of sensory block 440.80±42.83 426.00±39.05 0.208

Duration of motor block 479.00±50.83 346.40±32.77 0.001

Duration of post op analgesia 533.80±59.80 415.00±57.23 0.001

Discussion

The observations of our study showed that 

dexamethasone 8mg is a superior adjuvant than 

MgSO4 500mg when used with local anaesthetic for 

supraclavicular brachial plexus block as it significantly 
increased duration of motor block and analgesia. 

Previous researches have concluded that Magnesium 

Sulphate (Mg SO4) when used as an additive to local 

anaesthetic increased the duration of analgesia, sensory 
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and motor block 4,13,14. AM Abdelfatah et al in their 

randomized double-blind study of 60 patients undergoing 

interscalene block using 500 mg MgSO4 with 20 ml of 

Lidocaine 2% with epinephrine 1:200000 versus control 

have found that MgSO4 significantly prolonged duration 
of analgesia 15. N-methyl-D-aspartate (NMDA) receptors 

plays a role in central nociceptive transmission and the 

potential analgesic effect of magnesium sulphate is due 

to its antagonistic effect on NMDA receptors 16. MgSO4 

also has properties of regulating calcium influx in cells 
and interferes with the release of neurotransmitters at 

the synaptic cleft thereby potentiating the action of local 

anesthetic 17. Its effect as an adjuvant is also explained 

by the surface charge theory which suggests that 

modulation of the external magnesium concentration 

results in the synergistic effect on nerve blockade with 

local anesthetic 18.

Various studies have explored the use of 

dexamethasone as an adjuvant in brachial plexus block 

and have agreed that it causes faster onset of block action 

and increased both duration of block and analgesia 
19,20,21,22. Albrecht et al did a systematic review and 

indirect meta-analysis comparing dexamethasone and 

dexmedetomidine, as to identify the better adjunct 

and they concluded that dexamethasone is superior 

to dexmedetomidine as a perineural adjunct for 

supraclavicular brachial plexus block as it  prolonged 

the duration of analgesia by a mean difference 

(95% confidence interval [CI]) of 148 minutes (37-
259 minutes) (P = .003) 23. Sudha et al conducted a 

randomized comparative study between tramadol (2mg/

kg) and dexamethasone (.15mg/kg) as an adjuvant to 

bupivacaine 0.5% (2mg/kg) in supraclavicular blocks. 

The mean duration of postoperative analgesia in the 

dexamethasone group was 1023.87±161.01minutes 

while in the tramadol group it was 454.47±44.29 

minutes, p-value<0.05 24.

Dexamethasone prolongs block duration by 

enhancing the action of inhibitory potassium channels on 

nociceptive C fibres or by causing vasoconstriction via 
glucocorticoid receptor mediated nuclear transcription 

modulation. Suppression of inflammatory mediators 
including prostaglandins (PGE2) may also play a role 
25,26,27. In our study, we found that dexamethasone 

gave better duration of analgesia and prolonged motor 

blockade than MgSO4when used as an additive in 

supraclavicular brachial plexus block. This result was 

similar to the observations of the randomized double 

blind study conducted by Hamed et al 28. In their study, 

90 patients were divided into three groups; group one 

received 20 ml 0.5% bupivacaine, group two received 

18 ml 0.5% bupivacaine and 8mg dexamethasone and 

group 3 received 18 ml 0.5% bupivacaine and 200mg 

MgSO4. The sensory block onset time in minutes(min) 

was earlier in dexamethasone group than MgSO4 

(8.20±2.09 versus 12.70±2.92, p<0.05). Also group 2 

(dexamethasone) had a faster onset of motor block than 

group 3(MgSO4)[1.50±2.09 min versus 12.75±3.43 

min, p<0.05]. Motor block was significantly prolonged 
in group 2 than 3 (563±69.29 min and 214.50±36.92 

min respectively, p<0.05); similarly group 2 had a 

longer duration of analgesia as compared to group 3 

(1104.00±289.16 min and 558±48.08 min respectively, 

p<0.05) 28. Fahmy NG et al did a analysis in which 500 mg 

MgSO4, dexamethasone 8 mg and 0.9 % Normal Saline 

5ml were compared as adjuvants to 0.5% Bupivacaine 

20 ml and they observed that both dexamethasone and 

MgSO4 prolonged the duration of analgesia significantly 
as compared to the control group 29. Radha et al also 

proved that 8mg Dexamethasone prolonged duration of 

analgesia significantly more than 150 mg of MgSO4when 

added to 30 ml of local anaesthetic 30.

Conclusion

Dexamethasone is a better adjuvant than MgSO4 

for supraclavicular brachial plexus block as it provided 

faster onset of action and longer duration of motor block 

and analgesia with minimal side effects. 
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  Effectiveness of Guided Imagery Technique in Reduction of 
Stress Level among Chronic Renal Failure Patients
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Abstract

Background: A quasi experimental study to evaluate the effectiveness of guided imagery technique in 
reduction of stress level among chronic renal failure patients. The aim of the study wasto determine the 
stress level among patients with chronic renal failure in experimental group after introduction of guided 
imagery. Methods and Material: A true experimental two-group pre-test - post-test design was used for the 
present study. The sample consisted of 100 chronic renal failure patients undergoing dialysis were randomly 
assigned to experimental group and control group (N=50+50=100). Data was analysed using paired and 
unpaired‘t’ test, chi-square test, Karl Pearson correlation co-efficiency, and Spearman’s correlation co-
efficiency. Results: In experimental Group 62% of the samples had moderate level of stress, 20% of the 
samples had severe level of stress and 18% of the samples had mild level of stress with mean and SD of 
64.02, 5.88. There was a significant reduction in the mean post test stress score of experimental group 
compared to mean pre test stress score of experimental group at 0.05 level of significance. (t49 = 6.526, P 
< 0.05). The results showed that chronic renal failure patients had significant level of stress related to their 
illness and guided imagery is an effective intervention for reduction of stress. Conclusion: Guided imagery 
is a simple non-invasive, cost effective, method that can be used for reduction of stress without any adverse 
effects on the patients. Patients themselves can practice their own imagery without any assistance.

Keywords: Guided imagery, chronic renal failure patients, stress. 

Introduction

One of the most important life-threatening chronic 

illnesses that is growing worldwide is chronic renal 

failure. It is a gradual and progressive loss of the ability 

of the kidneys to function normally. The change is 

irreversible and is due to loss of nephrons of kidney. (1)

Patients with chronic renal failure undergoing dialysis 

have to face the burdens of long-term illness and 

numerous treatment associated stressors. The ability of 

these patients to cope with and adapt to these stresses has 

an important influence on physical and psychological 

well being. When people realize that their continued life is 

totally dependent on a machine, a reaction characterized 

by depression, anxiety or apathy occurs. The individual 

undergoing chronic dialysis exemplifies the models of 
man in a state of disharmony. The stresses of his disease 

and its treatment cause the individual to seek new ways 

of adapting to this life-threatening change. (2)

Aspects of stress response itself may also develop 

into chronic conditions like increased blood pressure, 

stress ulcers. When new stressors are superimposed 

on existing illness, they may interfere with the body’s 

ability to cope with that illness, which may then become 

more severe or overwhelming. (3) In chronic renal failure, 

immuno-suppression needs much attention because it 

makes the client very susceptible to infection. (4)

When people are under stress, they use different 

coping patterns which help in promoting recovery from 
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or prolonging life. Here it is clear that chronic renal 

failure patients are in need of stress management which 

will help them to relax, decrease blood pressure and 

increase immunity. Guided imagery is a well known 

intervention to attain these. Some of these therapies 

include relaxation technique, imagery, acupuncture, 

nutritional therapy and massage therapy

In chronic renal failure patients, psychosocial 

changes in the client are among the biggest and hardest 

problems the nurse must deal with. Clients often suffer 

from role reversal, loss or curtailing of employment, 

and multiple lifestyle changes. Scheduling dialysis can 

create many difficulties. Both the client’s self-concept 
and body image may be altered leading to further 

problems with work and relationships. Depression can 

be very severe and in some clients may precipitate in 

suicide. (5)

Chronic diseases are assuming increasing importance 

among the adult population in both developed and 

developing countries. The prevalence of chronic disease 

is showing an upward trend in most countries and for 

several reason this trend is likely to increase. Most 

common chronic diseases include cancer, chronic renal 

failure, coronary artery diseases, hypertension, diabetes, 

COPD etc8 with rising prevalence of these diseases 

in India, prevalence of CKD is expected to rise, and 

obviously this is the key target population to address.8

Guided imagery is a skill that can be taught 

by nurses and can be learned in both inpatient and 

outpatient settings. (4) The daily sessions of the guided 

imagery makes heavy use of the imagery in changing the 

participant’s perceptions of the stress through cognitive/

imagery restructuring. The person is encouraged to 

image the salubrious changes taking place. Imagining 

the overall feeling of health and wellbeing seems to 

actualise the body is becoming whole, healthy, beautiful 

and powerful. (7)

Teaching relaxation skills is consistent with the 

concept that patients who participate in their care are 

more autonomous. Once it is learned they can practice 

by themselves. Relaxation training is cost-effective also. 

For patients, the goal of using imagery is to replace the 

negative images that provoke fear; hopelessness and 

anxiety with positive images of healing and well being 

that contribute to recovery. (6) When combined with 

scientific technology and modern medicine, imagery can 
facilitate the patient’s comfort and healing – an outcome 

both the patient and the nurse may find deeply satisfying.

I observed from the nephrology hospital that most 

of the patients with ESRD suffer from some form of 

depression. So the researcher interested to provide one 

of the relaxations, non invasive and non pharmacological 

managements such as guided imagery to the patients with 

End Stage Renal Disease to reduce the level of stress. 

Researcher’s Beck’s and the significance of problem 
prompted to select guided imagery, a simple technique 

in patients with End Stage Renal Disease.

Objectives

— To determine the stress level among chronic 

renal failure patients in Experimental group and Control 

group.

— To determine the stress level among patients 

with chronic renal failure in Experimental group after 

introduction of guided imagery. 

— To compare the pre-test and post-test stress 

level of Experimental group and control group.

— To find the association between level of stress 
with selected socio demographic variables among 

chronic renal failure patients in Experimental group and 

Control group.

Subjects and Methods

Approach

A quantitative research approach is used to evaluate 

the effectiveness of guided imagery technique in 

reduction of stress level among chronic renal failure 

patients.

Research design

Two-group pre-test - post-test design was used.

Research setting

The study was conducted at selected P PSavani 

Hospital of Surat, Gujarat.
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Sample size

— A sample of 100 (50-Experimental group & 

50-Control group) chronic renal failure patients who met 

the inclusion criteria was selected for this study.

 Sampling technique

— Convenience sampling technique was used to 

select the sample and subjects were assigned randomly 

to experimental and control group using lottery method.

Demographic Variables

 Age, sex, religion, educational status, occupational 

status, income, type of family, marital status, 

responsibility towards family, duration of chronic renal 

failure and frequency of receiving hemodialysis, 

— Independent Variables: Guided imagery 

technique is the independent variable in this study.

— Dependent variable: Stress among chronic renal 

failure patients

Results

The present study revealed that in experimental 

group about 31 (62%) of the samples had moderate level 

of stress, 10 (20%) of the samples had severe level of 

stress and 9 (18%) of the samples had mild level of stress 

with mean and SD of 64.02, 5.88. before administration 

of guided imagery.

In control group pre test score results revealed that 

36 (72%) of the samples had moderate level of stress, 

7 (14%) of the samples had severe level of stress and 7 

(14%) of the samples had mild level of stress with mean 

and SD of 65.14, 4.95. 

Findings reveals that 25 (50%) of the samples 

had mild level of stress, 19 (38%) of the samples had 

moderate level of stress and 6 (12%) of the samples 

had severe level of stress with mean and SD of 58.98, 

8.10. in experimental group after introduction of guided 

imagery.

In control group post test result reveals that 36 (72%) 

of the samples had moderate level of stress, 9 (18%) of 

the samples had severe level of stress and 5 (10%) of the 

samples had mild level of stress with mean and SD of 

64.02, 5.88.

Findings reveals that 25 (50%) of the samples 

had mild level of stress, 19 (38%) of the samples had 

moderate level of stress and 6 (12%) of the samples 

had severe level of stress with mean and SD of 58.98, 

8.10. in experimental group after introduction of guided 

imagery.

In control group post test result reveals that 36 (72%) 

of the samples had moderate level of stress, 9 (18%) of 

the samples had severe level of stress and 5 (10%) of the 

samples had mild level of stress with mean and SD of 

64.02, 5.88.

Table 1: Comparison of mean and standard deviation of pre-test and post-test score level of stress of chronic 
renal failure patient among experimental group.

Group
Experimental group

Mean SD t D.f Inference

Pre-test 64.02 5.88
6.526 49 Significant

Post test 58.98 8.10

In experimental group, the results revealed that 

there was a significant difference between mean pre-test 
score and post test score in i.e. 64.02 & 58.98. Since the 

calculated value of‘t’ (t49 = 6.526, P < 0.05) was greater 
than the table value of‘t’ (t49 = 2.009, P < 0.05). Hence 

we can conclude that there was a significant reduction 
in the mean post test stress score of experimental group 

compared to mean pre test stress score of experimental 

group at 0.05 level of significance. So null hypothesis 
i.e. H01 is rejected. 
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 Table 2: Comparison of Pretest and Posttest mean score of stress in different areas among experimental 
group

Domains

Group

Mean
difference

Student independent
t-test

Pretest Posttest

Mean SD Mean SD

Psychological area 28.02 3.38 25.60 4.04 -2.42 t=8.03 P=0.001*** (S)

Physiological area 15.34 1.80 14.14 2.24 -1.20 t=6.12 P=0.001*** (S)

Social area 13.02 1.63 12.68 1.73 -0.34 t=2.44 P=0.02* (S)

Spiritual area 4.98 1.00 4.68 1.10 -0.30 t=2.22 P=0.03* (S)

Total 61.36 5.76 57.10 7.12 -4.26 t=10.99 P=0.001*** (S)

In control group, results revealed that there was no significant difference between mean pre-test score and post 
test score in control group i.e. 65.14 & 66.6. Since the calculated value of‘t’ (t49 = 0.0001, P < 0.05) was less than 
the table value of‘t’ (t49 = 2.009, P < 0.05). Hence we can conclude that there was no significant reduction in the 
mean post test stress score of control group compared to mean pre test stress score of control group at 0.05 level of 

significance. So null hypothesis i.e. H02 is accepted. 

 Table 3: Comparison of Pretest and Posttest mean score of stress in different areas among Control group

Domains

Group

Mean
difference

Student independent
t-test

Pretest Posttest

Mean SD Mean SD

Psychological area 27.84 3.11 28.10 2.49 0.26 t=0.60 P=0.55 (NS)

Physiological area 16.02 1.85 16.44 1.69 0.42 t=1.73 P=0.09 (NS)

Social area 13.76 3.13 14.30 1.94 0.54 t=0.96 P=0.34 (NS)

Spiritual area 5.18 1.10 5.36 .88 0.18 t=0.83 P=0.40 (NS)

Total 62.80 5.61 64.20 3.80 1.40 t=1.77 P=0.08 (NS)

There was significant difference among psychological, physiological, social and spiritual areas of stress in 
experimental group and control group.
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Figure 1: Comparison of mean score of stress in different areas among experimental group and control 
group

Present study results showed that there was no 

signifi cant association between pre test stress level 
with selected demographic variables such as age, sex, 

religion, marital status, family income, work status, bad 

habits, family responsibility and supportive therapy of 

chronic renal failure patients in experimental group.

But there was association between pre test stress 

levels with educational status of chronic renal failure 

patient in experimental group. Hence null hypothesis i.e. 
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H04 is rejected.

There was no significant association between pre 
test stress level with selected demographic variables 

such as age, sex, religion, educational status, marital 

status, family income, work status, bad habits, family 

responsibility and supportive therapy of chronic renal 

failure patients in control group.

Discussion

The findings also supported by Shiow Luan 
Tsay., (2004) conducted a randomized controlled trial 

to investigate the effectiveness of Guided imagery 

on depression among patients with End Stage Renal 

Disease. A total of 106 participants were included in 

the study. The measures included the Beck’s depression 

scale. Data of depression measure were collected at 

pre treatment and on 2nd, 3rd and 4th day. The post-

test revealed that patients in the experimental group 

were significantly having lower scores of depression 
than patients in the control group. In conclusion, the 

study provided an alternative method for health care 

providers to managing End Stage Renal Disease patients 

with depression. Post-test revealed that the patients 

in the experimental group were significantly having 
lower scores of depression than patients in the control 

group. Comparisons indicated that there were significant 
differences between the experimental group (p=0.01) 
and control group (p=0.003).9

The study which was conducted by Beizaee, Yaser 

& Rejeh, Nahid & Heravi, Majideh & Tadrisi, Seyed & 

Bahrami, Tahereh. (2017) study which was designed 

with the aim of determining the effect of mind-guided 

imagery on decrease of fatigue in patients undergoing 

hemodialysis. The present study was a quasi-

experimental one, carried out on 80 patients undergoing 

hemodialysis at ShahidRajaei Hospital, Alborz 

province, during 2015-2016. The patients were selected 

by convenience sampling method and were randomly 

divided into two control (n = 40) and experimental (n = 
40) groups. Findings of this study showed a significant 
difference between pre- and post-interventions, where 

the fatigue mean score in the experimental group 

changed from 4.31 ± 1.44 to 2.32 ± 1.64 (P < 0.001), 

but no significant difference was observed in the control 

group (P > 0.05).10 

Conclusions

Chronic renal failure patients had significant level 
of stress related to their illness. There was significant 
reduction in the level of stress in Experimental Group 

after the practice of guided imagery. There was significant 
difference among psychological, physiological, social 

and spiritual areas of stress. There was significant 
reduction in the level of stress in psychological, 

physiological and social areas. There was no significant 
reduction of stress in spiritual area.

There was a significant reduction in the mean post 
test stress score of experimental group compared to 

control group at 0.05 level of significance.

All people may not be successful in using guided 

imagery as they may have various kinds of stresses 

which prevent them from concentrating. Under such 

circumstances repetitive use for a longer period is 

needed to have good result. 
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Abstract

This study aimed to investigate of Moraxella catarrhalis in respiratory tract and Virulence Genes. Sixteen 
(60) swabs were collected from patients suffering from respiratory tract, and were submitted to Baghdad 
medical city. The result ahowed three (5%) from 60(100%)patients suffering from respiratory tract positive 
with Moraxella catarrhalis with the usp A1, cop B and omp CD. From this study concluded Moraxella 
catarrhalis is pathogenic to man if it is isolated from respiratory tract , as well as usp A1 , cop B and omp 
CD are common in all Moraxella catarrhalis isolates. So, future molecular studies were needed to compare 
Moraxella isolated as normal flora or pathogen , antibiogram profile should be investigated at molecular 
level and investigation on some virulence factors other than those studied in this thesis .
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Introduction

Moraxella catarrhalis is part of the normal bacterial 

flora in the nasopharynx of children , Moraxella 

catarrhalis was first isolated in 1896 and was thought 
to be a harmless normal flora of human respiratory 
tract for a long period of time, although over the past 

two decades, Moraxella catarrhalis has been associated 

with a number of respiratory infections affecting both 

children and adults, including laryngitis bronchitis and 

pneumonia, it has emerged as a significant bacterial 
pathogen and not simply a commensal colonizer1.The 

bacterium rapidly colonizes the nasopharynx soon after 

birth and many factors affect nasopharyngeal carriage 

of this human-specific pathogen, including for example, 
the presence of siblings, day-care attendance and 

respiratory illness. Otitis media (OM) is a particularly 

important respiratory illness during early childhood. A 

physician. The most common bacterial species cultured 

from the nasopharynx of children during OM episodes 

are Streptococcus pneumoniae, Haemophilusinfluenzae 

and M. catarrhalis, either as single pathogens or as 

co-cultures2.There is increasing information regarding 

the biological mechanisms facilitating M. catarrhalis-

mediated colonization and disease development, with 

most publications stressing the importance of bacterial 

adherence as an essential step in this process. It is also 

the second most common cause of chronic respiratory 

tract obstruction (COPD), M. catarrhalis is the most 

common bacterium isolated from sputum, middle ear, 

sinus, oral, and throat swabs 3, 4. Since M. catarrhalis 

has been considered a harmlesscommensal bacterium 

for a long time, there is relatively little cognition 

about pathogenicity characteristics and its virulence 

factors. Generally, the pathogenicity of this bacterium 

, like other microorganisms, depends on the ability to 

escape from the host defense mechanisms and binding 

to cellular and mucus layer, as well5. M. catarrhalis 

can attach to various types of cells, including bronchial 

epithelial cells, epithelial cells of the small airway, 

and type 2 alveolar cells6 .The adhesion factors of this 

DOI Number: 10.37506/ijfmt.v15i3.15939
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bacterium that play a role in biofilm formation include 
Outer Membrane Proteins (OMPs), ubiquitous surface 

protein A (UspA), Hemagglutinin/Moraxella catarrhalis 

Immunoglobulin D-Binding Protein(MID/Hag), and 

M. catarrhalis Adherence Protein (McaP). Moreover, 

with the help of M. catarrhalis outer membrane protein 

B (copB), it is able to extract iron from the host cells7.
Two distinct genetic lineages related to 3 different 16S 

rRNA types have been identified for M. catarrhalis, 

which differ phenotypically in their ability to resist the 

killing effect of human serum (sero-resistant versus 

sero-sensitive), and in their ability to adhere to human 

epithelial cells .Further, the sero-resistant lineage of M. 

catarrhalis (16S rRNA type 1 lineage) has been reported 

to be more virulent than 16S rRNA types 2 and 3 (lineage 

2 isolates8.

Materials and Methods

Sixteen (60) swabs were collected from patients 

suffering from upper respiratory tract infection, and were 

submitted to Baghdad medical city in a period ranging 

from (October 2018 to January 2019) . The patient’s age 

ranged from ( 6 months - 78 years ) . Only three isolates 

of M . catarrhalis were obtained as shown in Table ( 1 ) . 

Collection of Specimens:

The specimens are generally collected from patients 

suffering from respiratory tract by disposable swab. 

Those specimens were collected under the helpof 

advisory to avoid any possible contamination. The 

swabs are taken from the respiratory tract. Swab for 

culturing should be placed in tubes containing normal 

salin to manitain the swab moist until taken to laboratory 

or placed in its cover immediately and transformed to 

the laboratory during half hour of taking .Each specimen 

was immediately inoculated on the blood agar plates, 

nutrient agar , chocolate agar plates and MacConkey’s 

plates. The swab has been inoculated on culture media 

and incubated aerobically for 24hrs. at 37°C. 

Laboratory Diagnosis for Isolation and 
Identification of Moraxellacatarrhalis

According to the diagnostic procedures 

recommended by 9,10a single colony was taken from each 

primary positive culture and its identification depended 

on the morphological properties (Colony size, shape, 

color , nature of pigments, translucency, edge, elevation 

and texture). Bacterial smear stained with Gram stain 

was used to check the morphological properties of 

bacterial cells.

Genetic study:

1 DNA Extraction from Gram NegativeBacteria: 

 This method was made according to the genomic 

DNA purification Kit supplemented by (Promega, USA).

1. An overnight culture was harvested and added to 

a sterile 1.5ml microcentrifuge tube.

2. Nuclei Lysis Solution (600μl) was added to 
the tube containing the harvested cells. The solution 

was pipetted 5–6 times to lyse the bacterial cells. The 

solution became very viscous. 

3. Incubation at 80ْC for 5minutes to lyse the cells, 
and then cooled to room temperature.

4. RNase Solution (3μl) was added to the nuclear 
lysate, and the sample was mixed by inverting the tube 

2–5 times. The mixture was incubated at 37°C for 15-60 

minutes, and then cooled to room temperature.

5. Protein Precipitation Solution (200μl) was added 
to the nuclear lysate, and vortexed vigorously for 10–20 

seconds. Small protein clumps might be visible after 

vortexing, and then incubated the sample on ice for 5 

minutes.

6. Centrifugation at 13,000–16,000 × g for 3 minutes 

at room temperature. A dark brown protein pellet should 

be visible. 

7.The supernatant was transferred to a clean 

1.5ml microcentrifuge tube containing 600μl of room-
temperature isopropanol.

8. The solution was gently mixed by inversion until 

the white thread-like strands of DNA form a visible 

mass. 

9. Centrifugation at 13,000–16,000 × g for 2 minutes 

at room temperature. The DNA would be visible as a 

small white pellet.
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10. The supernatant was decanted, and (600μl) of 
room temperature 70% ethanol was added to the DNA. 

The tube was gently inverted several times to wash the 

DNA pellet and the sides of the microcentrifuge tube. 

Centrifugation as in Step 9.

11. The ethanol was carefully aspirated using either 

a drawn Pasteur pipette or a sequencing pipette tip. The 

DNA pellet is very loose at this point and care must be 

taken to avoid aspirating the pellet into the pipette. The 

tube was inverted on clean absorbent paper and air-dry 

the pellet for 10–15 minutes.

12. DNA Rehydration Solution (100μl) was added 
to the tube and the DNA was rehydrated by incubating 

at 65°C for 1 hour. Periodically mixed by gently tapping 

the tube. Alternatively, rehydrate the DNA by incubating 

the solution overnight at room temperature or at 4°C.

13. The DNA was stored at 2–8°C. 

Thermal Cycling Conditions:

A PCR (Polymerase Chain Reaction) is performed 

in order to make a large number of copies of a gene. 

Otherwise, the quantity of DNA is insufficient and 
cannot be used for other methods of testings. A PCR is 

performed on an automated cycler, which heats and cools 

the tubes with the reaction mixture in a very short time. 

According to11, PCR is performed for 30-40 cycles, in 

three major steps: 1) denaturation, 2) annealing and 3) 

extension.

1- Denaturation: 

 During the denaturation, the double strand melts 

open to single stranded DNA , all enzymatic reactions 

halt.

2- Annealing:

 The primer annealing, begins when the reaction 

mixture is cooled and the oligonucleotide primers, 

which flank the area to be amplified, hybridize with 
the single strands of the template DNA molecule. The 

oligonucleotide primers are necessary to start or prime 

the DNA synthesis reaction. 

The polymerase attaches onto a piece of double 

stranded DNA (which is template and primer), and starts 

copying the template. Once there are a few bases built 

in, the ionic bond is so strong between the template and 

the primer, that it does not break anymore.

3- Extension:

At 72°C temperature ,which is ideal for the 

polymerase , the primers, which have a few bases built 

in, already have a stronger ionic attraction to the template 

than the forces breaking these attractions. 

The bases (complementary to the template) are 

coupled to the primer on the 3’ side (the polymerase adds 

dNTP’s from 5’ to 3’, reading the template from 3’ to 5’ 

side; bases are added complementary to the template).At 

the end of a PCR, the product must be checked before 

it is used in further applications. This is to confirm that 
there is a product formed. 

 Detection of Primers Used in This Study:

 DNA (extract from bacterial cells) was used as 

a template in specific PCRs for the detection of some 
of Moraxella catarrhalis virulence genes. DNA was 

purified from bacterial cells by using the promega DNA 
extraction Kit. The primers used for the amplification of 
a fragment gene were listed in Table (1). 

Table 1: Primers sequences and PCR conditions

ReferencePCR conditions
Size 
bp))

Primer sequence ( 5´- 3´)Genes

 

Hoopman

et al.,2008

94ºC 4min 1x

 

140

ATAGGATCCGCACCAGCCTCATCAAAT 

AATGGATCCTTGTGCCAGTGCCATTT 

mapA F 

mapA R 
94ºC 2min

55ºC 1min 30x

 72ºC 1min

72ºC 8min 1x
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Verhaegh

et al.,2008

94ºC 4min 1x

 

 

220

CGCAATAAAGATCACCATGCTTG 

CGGGATCCCGCTGACACATTGCATTGATAAA

mcaP F 

mcaP R
94ºC 1min

57ºC 1min 30x

 72ºC 1min

 72ºC 7min

 1x 

 

Verhaegh et 
al.,2008

94ºC 4min 1x

 

 

260 

CGTTATGCACTAAAAGAGCAGGTC 

GCATCTGACCAGCTTAGACCAATC

uspA1 F 

uspA1 R

 94ºC 2min

55ºC 1min 30x

 72ºC 1min

72ºC 7min 1x

Table (2):Primers sequences

 

Verhaegh et 
al.,2008

94ºC 4min 1x

 

 

 175

GTCAGCATGTATCATTTTTTAAGG 

TGAGCGGTAAATGGTTTAAGTG

hag F 

hag R
94ºC 2min

56ºC 1min 30x

72ºC 1min

72ºC 7min 1x

 

Verhaegh et 
al.,2008

94ºC 4min 1x

 

 

590

GGCGTGCGTGTTGACCGTTTTG 

GTTTGGCAGGCGATAGGCGACAT

copB F 

copB R

94ºC 2min

55ºC 1min 30x

 72ºC 1min

72ºC 8min 1x

 

Verhaegh et 
al.,2008

94ºC 4min 1x

 

300

ACGCACTGGCAAGAAGCTAGA 

 

GACCTGCACCAACCAAGACAT

ompCDF 

ompCDR 

94ºC 2min

55ºC 1min 30x

 72ºC 1min

72ºC 8min 1x

Cont... Table 1: Primers sequences and PCR conditions
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Preparation of Primers 

The lyophilized oligonucleotide upstream and 

downstream primers were prepared according to the 

manufacturing company (Bioneer , USA) and kept in 

-20ºC. 

Result 

The Reaction Mixture 

Amplification of DNA was carried out in a final 
volume of 20 μlcontaining the following:-as mentionedin 
Table (3) . 

 Table 3: Contents of the reaction mixture

VolumeContents of reaction mixtureNo.

5 µlMaster mix1

3 µlUpstream primer2

3 µlDownstream primer3

5 µlDNA template4

4 µlNuclease free water5

20 µlTotal volume

Detection of Amplified Products by AgaroseGel 
Electrophoresis :

Successful PCR amplification was confirmed by 
agarose gel electrophoresis 11.Agarose gel was prepared 

by dissolving 2gm of agarose powder in 100ml of TBE 

buffer (pH:8) in boiling water bath, allowed to cool to 

50oC and ethidium bromide at the concentration of 5µ/

ml was added. The comb was fixed at one end of the tray 
for making wells used for loading DNA sample. The 

agarose was powered gently into the tray, and allowed 

to solidify at room temperature for 30 min. The comb 

was then removed gently from the tray.The tray was 

fixed in an electrophoresis chamber which was filled 
with TBE buffer covering the surface of the gel, 5µl of 

DNA sample was transferred into the signed wells in 

agarose gel, and in one well we put the 5µl DNA ladder 

mixed with 1µl of loading buffer. The electric current 

was allowed at 70 volt for 60 min. UV transilluminater 

was used for the observation of DNA bands, and gel was 

photographed using a digital camera. 

Isolation of Moraxella catarrhalis

Sixteen (60) swabs were collected from patients 

suffering from respiratory tract infection , and were 

submitted to Baghdad medical city in a period ranging 

from (October 2018 to January 2019) . The patient’s age 

ranged from ( 10 months - 72 years ) . Only three isolates 

of M . catarrhalis were obtained as shown in Table ( 4 ) . 

Table 4: Prevalence ofM . catarrhalis among otheretiological agents associated with respiratory tract

NO. swabs

Number of isolates

M .catarrhalisisolates Other bacteria Negative culture

60 3(5%) 40(66.7%) 17(28.3%)
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The rate of isolation is (5%) . This result if compared 

with previous studies , is approximately similar to those 

isolation rate of M. catarrhalis from the respiratory tract 

in study published by 12 was found (9.8 %) whereas 
13 showed that the isolation rate is about ( 3.6 %) of 

patients ,and about two-thirds where most children have 

colonized within the first year of life by this bacteria 14. 

The Characteristics ofMoraxellacatarrhalis

 The identification ofMoraxella catarrhalis depends 

on the cultural and biochemical characteristics and also 

microscopic patterns . Moraxella catarrhalis is Gram - 

negative diplococci with flattened adjacent sides , non 
motile , non spore forming . Individual cells appear 

mostly in pairs.Moraxella catarrhalis is distinguished 

from pathogenic Neisseria by its inability to ferment 

carbohydrates, the organism is catalase and oxidase 

positive.M . catarrhalis is cultured on enriched media 

at 37 °C under an atmosphere of ( 95 % ) air and (5 

%) CO2 and observed to be grown well on blood agar 

and chocolate agar . On blood agar plates , colonies 

tend to be large , grey, smooth , opaque and convex in 

nature and may be readily pushed intact over the surface 

of agar using a sterile loop, and also appeared to be 

non-pigmented and non-haemolytic.These results of 

identification were relied on that mentioned by 15 The 

diagnostic features of the bacteria are summarized in 

Table (5 ) .

Table (5) : Diagnostic features ofMoraxella catarrhalis

ResultsTests

Gray color,convex, opaque coloniesGrowth on blood agar

Non- haemolyticHemolysis

-Presence of capsule

-Gram stain

Diploocci

(mostly in pairs)
Morphology

+Catalase

+Oxidase

-Glucose fermentation

-fermentationMaltose

-fermentationLactose

-Motility
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Gel electrophoresis of PCR product result

The result of Gel electrophoresis of PCR product was shown in figure 1. 

 

Figure 1: A: Gel electrophoresis of PCR product of uspA1 (1, 2, 3, 4, 5, 6,7) M .catarrhalis isolates with 
positive result for uspA1, B: Gel electrophoresis of PCR product ofhag (3,6 and 7) M.catarrhalis isolates with 

positive result (1,2,4 and 5 )M.catarrhalis isolates with negative resultL=Ladder, C: Gel electrophoresis of 
PCR product ofmapA(1,3 ,7) isolates with positive result forMapA(2,4,5 and 6) with negative resultL= ladder, 

D: Gel electrophoresis of PCR product ofmca P(3 & 7) isolates with positive result formca P . (1,2,4,5 and 
6) with negative result .L= ladder, E: Gel electrophoresis of PCR product ofcopB (1, 2, 3, 4, 5, 6 and 7) M. 
catarrhalis isolates with positive result for cop B L=Ladder, F: Gel electrophoresis of PCR product ofomp 

CD (1, 2, 3, 4, 5, 6 and 7) M.catarrhalis isolates with positive result for omp CD.L= ladder . 

Discussion 

Molecular Detection of uspA1 Among Moraxella 

catarrhalis

Molecular detectionfor Ubiquitous surface proteins 

UspA1was done by using specific PCR primer . It was 
found thatuspA1 was observed in all bacterial isolates as 

shown inFigure (1:A) .The multifunctional aspects of M 

. catarrhalisUspA proteins are illustrated by their roles 

in adhesion ,invasion , and protection against human 

complementsystem 16.

However , positive result of this marker will render 

the bacteria to attach to the host mucosal surfaces , which 

is an important step in colonization17. The UspA1 protein 

is an adhesin which is necessary for M. catarrhalis to 

attach to the some cell lines in vitro , including Chang 

conjunctival epithelial cells , laryngeal epithelial cell 

and alveolar epithelial cells , It was shown to mediate 

adherence by the host cellular receptorcarcinoembryonic 

antigen - related cell adhesion molecule1 (CEACAM1 ) 

, so when uspA1 mutants were assayed for adherence, 

they found there was reduction in their capabilities to 

binding to human epithelial cells obtained18.

 The results obtained in this study are also identical 

with the results previously mentioned by 19,20 who 

found that the uspA1 gene is present in ( 99 %) of 

isolates .uspA1 was determined to be involved in biofilm 
formation viaM . catarrhalisM. catarrhalis UspA1 

and A2 bind noncovalently to the third component of 

the complement (C3) .Interestingly, among the large 

number of bacteria analyzed, only M. catarrhalishas 

this unique ability to interfere with the innate immune 

system of the complement system by binding C3 21, 

also the Usp family inhibits the classical and alternative 
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component pathways by binding to C4BP of the 

complement component system 22UspA1 also can be 

determine invasion of the epithelial cells , and also 

this phenomenon seems to be based mostly on UspA1 

interaction with fibronectin and α-5-β 1 integrin23. 

Detection of hag in Moraxellacatarrhalis Isolates

Molecular detection ofhemagglutinin protein 

(designated as Hag ) was done by usingthespecificmarker.
It was found that only three isolates gave positive result 

with this primeras shown in Figure (1: B) .Moraxella 

catarrhalishag protein , which is also called the 

Moraxella catarrhalisIg D binding protein (MID)24 , 

is present on the M. catarrhalis cell surface, as well as 

that of the UspA1 and UspA2 proteins25. MID/Hag is a 

multifunctional protein that fulfills an important role in 
the pathogenesis M. catarrhalis6 .The most extensively 

studied property of Hag is its ability to the bind 

Immunoglobin D (IgD) 24 . This adhesinalso mediates 

the binding of M . catarrhalisto human erythrocytes . 

This property is called hemagglutination26. Bullardet 

al., 27indicated that Hag directly mediates adherence to 

lung cells and collagen , but is not sufficient to confer 
binding to conjunctival monolayers. This study showed 

that (5% ) is positive , and this result disagrees with 

the result obtained by 19who found that (90%) rate for 

hag , during the screening of M. catarrhalis isolates, 
whereas Forsgrenet al.,26 show (53.5%) identity with 

MID . These differences may be due to the difference 

in the sequence of this marker .Lipskiet al. 28 reported 

theHag/MIDprotein is more variable at the amino 

acid level among isolates of various origins , and this 

is identical withthe29 who mentioned that MID has a 

different composition as shown by amino acid and DNA 

sequence analysis .It appears that hag gene may not 

be equally important in influencing autoagglutination 
ability in all isolates of M. catarrhalis19.Hag deletions 

caused reduction in adherence , which suggests that this 

factor is very important in attachement of Moraxella 

catarrhalis.

Detection ofmapA Marker 

The mapAgene is one ofthe essential genetic 

factors encoding the production of acid phosphatase 

.Thisgenewas detected by specific PCR primer .It was 

found that only 3 isolates of M. catarrhalis showed their 

possession of the map A gene whereas the rest did not 

have this gene ( Figure 1:C ) . A previous study have 

been done by 30 indicated that themapA gene plays 

importance role in acid phosphatase enzyme production 

in M . catarrhalisstrains.However, phenotypically that 

the Moraxella catarrhalisisolates were found to be 

able to produce acid phosphatase extracellularly that 

will give an interpretation that this enzyme may be 

encoded by more than one genetic loci or may have 

more than one isoenzymes . Ability ofM . catarrhalisto 

produce this enzyme regardless of presence or absence 

of map A gene , may also give an impression that this 

enzyme may be encoded by another genes available in 

Moraxella genome . The fact that theMapA is expressed 

at a relatively low level in comparison to other M . 

catarrhalisautotransporters (UspA2 ) may be related to 

the fact that its enzymaticfunction is catalytic and does 

not require abundant proteinexpression 30. 

Detection of mcaP Gene in Moraxellacatarrhalis

McaPwas detected in Moraxella catarrhalisisolates 

.(as shown in Figure(1: D) . It was shown that only two 

isolates gave positive result with this gene .alsoMoraxella 

catarrhalisadherence protein (McaP) belongs to the 

autotransporter family of the proteinswhich expressed 

on the bacterial cell surface 31. McaP was shown to be an 

adhesin expressed via the Moraxella catarrhaliswhich 

also displays esterase and phospholipase B activities 32 . 

Although mca P gene is highly conserved in Moraxella 

as mentioned via19 .However , the absence of this 

marker for 5 isolates may be attributed to the variation 

in gene sequence because of this variation in the amino 

acid sequences as pointed by 28. Moreover, Mca P is also 

considered as autotransporter because of thisprotein has 

a phospholipase activity and also an esterase activity that 

was demonstrated by 31 . 

 A quadruple M. catarrhalismutant lacking three 

major adhesin genes (i.e., uspa1, hag and uspa2), 

and mcapshowed reduced adherence to Chang , and 

human bronchial cells 32.Also the exact role of McaP in 

pathogenesis remains to be elucidated6.

Detection of cop B Gene

CopB, known as Omp B2, is one of the proteins whose 
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expression is induced under iron limiting conditions 27. 

The molecular detection , as shown in Figure ( 1:E ) 

using PCR primer found that cop B was observed in M 

. catarrhalis isolates . This result is agreement with the 

resultobtained via19 who found that The copBgene was 

present in all the isolates screened.Growth under iron-

limiting conditions resulted in specific changes in the 
OMP composition , and there are at least four proteins 

being found only under iron-limiting conditions , one 

of them is CopB . This gene product plays animportant 

role in Iron acquisition from the environment33 .The 

CopBprotein appears to be utilized iron by binding to 

both human transferrin and the lactoferrin protein , 

these proteins were upregulated in response to iron 

limitation , and the copB mutant was severely impaired 

in itsCop B protein appears to have an important role 

of Moraxella catarrhalis serum resistance , so the copB 

mutants improved higher sensitivity to the human serum 

as mentioned via27 .So , this gene of the bacteria can 

regulate their growth under various levels of Iron in the 

environment .

Molecular Detection of omp CD in 
Moraxellacatarrhalis

Omp CD is a heat-modifiable highly conserved 
porin-like protein, that probably has a role as an 

adhesin to human lung epithelial cells34. Specific 
PCR primer was used for detection ofompCDgene .It 

was found that ompCD was observed in all isolates 

of Moraxella catarrhalis as shown in Figure (1:F). 

However the biological functions of OmpCD, was not 

yet determined. Sequence analysis indicated that it is 

related toporins and that the most closely related gene 

product is the Pseudomonas aeruginosaporinOprF. 

Also, de Vrieset al., 6 mentioned that ompCDmutant 

was more sensitive to the effects of serum although it 

expressed normal levels of UspA1, UspA2, and Hag 

, and the mechanism facilitating Omp CD-mediated 

serum resistance , appears to be functional only in M. 

catarrhalisitself . 30 found that omp CD mutants grew 

slower, became serum sensitive, bound 10-fold less to 

A549 lung cells .The result obtained by this study is in 

agreement with the result obtained by6 , who reported 

thatthis protein is surface exposed and is expressed 

by virtually all M. catarrhalisisolates tested to date . 

Therefore , immunization with these outer membrane 

(OM) proteins elicits the production of antibodies that 

bind to the surface of intact Also bacteria , and COPD 

patients recovering from M. catarrhalis infections 

produce antibodies against OmpCD27. Because of its 

highly-conserved among M. catarrhalisstrains , mostly 

expression by most isolates, and containing surface-

exposed epitopes ,the outer membrane (OM) protein 

OmpCD exhibits characteristics of a promising vaccine 

candidate ,targeting functionally relevant regions of 

OmpCD in a vaccine may thus have the advantage of the 

interfering with the establishment of M. catarrhalisin 

susceptible individual31 . 

Conclusion

From this study concluded Moraxella catarrhalis is 

pathogenic to man if it is isolated from respiratory tract 

, as well as usp A1 , cop B and omp CD are common in 

all Moraxella catarrhalis isolates. So, future molecular 

studies were needed to compare Moraxella isolated as 

normal flora or pathogen , antibiogram profile should 
be investigated at molecular level and investigation on 

some virulence factors other than those studied in this 

thesis .
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Abstract

This study was conducted in the field of poultry for the Department of Livestock - Faculty of Agriculture - 
Kirkuk University for the period 10/14 until 2019/12/9 To find out the effect of different levels of glyyrrhiza 
glabra leaf powder on productive performance and some of the fascal qualities of blood and intestinal 
flora of white chicken. In this experiment In this experiment, 28 chickens at the age of 24 weeks were 
used., randomly distributed to the cages with five treatments and a rate of two repeaters per treatments 
(2b/treatments), the first treatments (control) diet without any addition while the second, third, fourth and 
fifth treatment was taken on a scent edited by Glyyrrhiza glabra 0.25, 0.5.0.75, 0.1% respectively, The 
experiment period of 56 days was divided into three equal periods (14 days/ period). I has shown in the 
productive qualities produced in the rate of egg production in the first period significant different the third, 
fourth and fifth treatments and in the general rate significant different the fourth and fifth treatments In the 
average weight of the eggs, there were no significant differences between the treatments. We note in the 
egg mass rate in the second period the fifth treatments significant different on the other treatments. At the 
general rate, the treatment fourth and fifth on the other treatments In the rate of feed consumption shows a 
significant different in the first and second periods and the general rate in the fourth and fifth treatments on 
the other treatments and in the third periods significant different the fifth treatments In the food conversion.

Keywords: licorice leaf, productive performance, layers chicken, ISA brown.
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Introduction

 In recent times, human beings have tended to 

use medicinal plants and herbs and have occupied a 

privileged position in terms of therapeutic and nutritional 

Licorice plant are considered to be plants and medicinal 

herbs that are important for containing many flavonoid 
compounds that strengthen health and beneficial factors 
for oxidation It is rich in volatile oils and is as energy-

efficient as perbionic acid (1,9). Rich in energy-powered 

volatile oils such as perbionic acid, buteric and and 

indole (2,8). It contains vitamin groups including vitamin 

C and E compound and is important for the vitality and 

sustainability of the body (3,4,10,11). 

Materials and Working Methods

This experiment was conducted in the field of 
poultry in the Department of Animal Production/Faculty 

of Agriculture/Kirkuk University for the period from 

14/10/2019 until 10/12/2019 for a period of (56 days) 

and used (28) white chickens of the type (Isa Brown) 

At the age of 24 weeks was brought from one of the 

civil companies in Diyala province Riyadh, and after 

14 days of breeding distributed chickens randomly to 

5 treatments by 2 replicated and the first treatments 
were fed on a standard diet free of any addition. The 

second treatment was fed on a diet containing 0.25 kg/

ton glyyrrhiza powder edited the third treatment fed on 

a diet containing 0.5kg/ton glyyrrhiza powder the fourth 

treatment feed on diet containing 0.75 kg/ton glyyrrhiza 

powder and fifth treatment feed on diet containing 
0.1 kg/ton glyyrrhiza powder. The period divided the 

experiment, which contained 56 days by three equal 

periods of 14 days each period, The SAS (6) tested the 

DOI Number: 10.37506/ijfmt.v15i3.15940
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significant differences between averages using the Duncan (7) multi-tide test at a significant level of 0.05 (table 1). 

Table 1 of the components of the blackberry and its chemical composition calculated in the nutrition of the 
white chicken.

Blackberry componentsT1T2T3T4T5T6

Maize525252525252

Wheat1211.9511.9011.8511.8011.75

Soybean gain (47%)21.3821.3821.3821.3821.3821.38

Vegetable oil2.702.702.702.702.702.70

Limestone9.139.139.139.139.139.13

Dicalcium phosphate2.222.222.222.222.222.22

Table salt0.170.170.170.170.170.17

Blended vitamins and minerals0.100.100.100.100.100.10

Choline (60%)0.100.100.100.100.100.10

Methionine0.200.200.200.200.200.20

Calculated chemical composition 

Chemical composition of relational components NRC (5).

Results and discussion

 In the ratio of egg production in the period, 4th and 5th 69.04, 64.24, 57.14 for the first experiment treatments. 
The second and third periods did not create a significant different between treatments. At the general rate, the fourth 
and fifth treatments were significantly higher than the remaining treatments (table 2) and that constant with (10,11). 

Table 2 The effect of the use of different levels of licorice leaf powder at the H.D% egg production rate 
average ±standard error of chicken white ISA brown.

T5T4T3T2T1
Treatments

Duration per week

2.3±69.04

a

0.0±64.28

a

2.3±57.14

a

0.0± 52.38

b

0.1±51.66

b
First term

4.0±66.42

a

1.1±66.14

a

1.1±63.09

a

4.0±56.45

a

4.1±55.41

a
Second term

10.7±79.76

a

1.1±77.38

a

5.9±70.23

a

4.7±66.66

a

3.5±65.54

a
The third term

3.3±71.74

b

4.1±69.26

b

3.1±63.48

ab

3.6±58.49

a

2.5±57.55

a

General rate
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In the average weight eggs we note that the powder licorice did not show any significant differences in the 
periods and between all treatments (table 3) and this agree with (7,9). 

Table (3) The effect of the use of different levels of licorice leaf powder at the average egg weight rate 
±standard error of chicken white ISA Brown. 

 

T5T4T3T2T1
Treatments

Duration per week

0.5±69.88

a

67.17±0.5

a

0.3±65.29

a

1.7±62.74

b

1.1±60.55

b

First term

0.5±71.75

a

0.3±69.66

a

2.3±67.55

a

5.2±64.77

a

5.0±61.77

a

Second term

10.7±79.76

a

1.1±77.38

a

5.9±70.23

a

4.7±66.66

a

3.5±65.54

a
The third term

3.3±71.74

b

4.1±69.26

b

3.1±63.48

ab

3.6±58.49

a

2.5±57.55

a
General rat

We note in the average egg mass in the first and third periods there were no significant differences between 
treatments. In the second period, the fifth treatments exceeded 46.58 per 1,000 on other treatments. At the general 
average, the fourth and fifth treatments exceeded 51.24, 49.08 on the remaining treatments (table 4) and that agree 
with (10).

Table 4 The effect of using different levels of licorice leaf powder in the egg mass product is average 
±standard error for chicken white ISA Brown.

T5T4T3T2T1
Treatments

Duration per week

3.0±47.70

a

7.6±43.25

a

4.2±39.92

a

2.7±.33.92

a

2.5±32.89

a

First term

0.0±46.58

a

0.3±44.92

ab

1.4±39.79

bc

2.4±37.90

c

2.1±36.88

c

Second term

2.3±59.45

a

5.1±59.08

a

3.8±50.29

a

5.1±48.45

a

4.5±47.87

a
The third term

2.1±51.24

a

4.5±49.09

a

3.5±43.24

ab

4.2±40.09

b

39.21±3.3

b

General rate

In the feed consumption rate shows a significant 
different in the first and second periods and the general 
rate in the fourth and fifth treatments 123.1, 120.8, 120.5, 

113.3, 102.6 g on other treatments and in the third the 

fifth treatments significant different 125.3 g on the rest 
of the treatments (table 5) and this result agree with (6).
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 Table 5 The effect of the use of different levels of licorice leaf powder in the average feed consumption rate 
is ±standard error for white chicken ISA Brown.

T5T4T3T2T1
Treatments

Duration per week

0.01±113.3

a

0.09±102.6

a

0.01±88.12

b

0.01±81.88

b

0.01±77.65

b

First term

0.04±123.1

a

0.04±120.8

a

0.01±99.76

b

0.00±87.66

b

0.01±85.44

b

Second term

0.01±125.3

a

0.05±116.5

b

0.02±110.5

b

0.01±99.56

b

0.01±.91.12

b
The third term

0.02±120.5

a

0.04±113.3

a

0.01±99.46

b

0.02±89.73

b

0.03±84.73

b

General rate

 

The table shows in the food conversion that there have been no significant differences between the treatments 
added to it licorice (table 6) and that agree with (5).

Table 6 The effect of using different levels of licorice leaf powder in the food conversion coefficient g feed/g 
eggs medium ±standard error of chicken white ISA Brown.

T5T4T3T2T1
Treatments

Duration per week

0.01±2.370.03±2.580.00±2.220.02±2.410.01±3.36
First term

0.01±2.640.02±2.680.03±2.500.01±2.630.02±2.31
Second term

0.01±2.100.02±1.970.01±2.190.02±2.050.01±1.90The third term

0.02±2.350.03±2.300.00±2.300.02±2.230.01±2.16
General rate
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Abstract

Background: Self‐harm has often been thought of as a problem particular to the industrialized world.
Poisoning constitutes a major number of hospital admissions among different types of hospital admission 
cases in India.The pattern & the causes of poisoning are changing day by day. In the past most of the 
poisoning cases were due to accidental causes but now in the present century the scenario is changing.Several 
factors like development of science along with invention of strong insecticides and change in life style of 
human beings added with mental & social stress and easy availability of poisons are few factors responsible 
for increasing number of poisoning cases. This study is aimed to understand the sociodemographic profile 
of the deceased died to poisoning to assess any change of such profile which were evident from previous 
study and if any, then to find out the cause behind it. Method: 74 poisoning cases were studied over a period 
of one year who were first admitted in NRSMCH and subsequently died at the said Hospital. Brought death 
and nursing home/other Hospital admission cases/ cases referred from other Hospital and cases where no 
person accompanied the deceased to provide necessary information is excluded from this study. The study is 
a prospective, cross sectional and descriptive study. Conclusion: Most of the victims were at the age group 
of 21-30 yrs (28.4%). Interestingly the sex of the victims was equal (50% male and 50% female). Most of 
the victims were Hindu by religion (78.4%) and were of rural resident (59.5%). It is important to know that 
most of the victims were housewife (35.1%) and maximum no of cases the victims were married (60.8%. 
Considering the Education level of most of the victims was up to VI-XII standard (52.7%). Most of the 
incidence took place in home (73%) and in the month of July, Aug, Sep maximum (45.9%). Maximum no of 
incidence took place in between 3-6 PM (33.8%).

Key Words: Self harm, poisoning, insecticide, life style, stress, sociodemographic
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Introduction

Self harm has often been thought of as a problem 

particular to the industrialized world. Recent work 

has, however, begun to emphasize its importance in 

the developing world: the Global Burden of Disease 

study 1,2 reported that 593000 people killed themselves 

in the developing world during 1990, 75% of the 

world wide total of deaths from self harm. 3 A recent 

study demonstrated that 14% of all deaths amongst 

10–50years old women in Bangladesh were due to 

poisoning, the majority following suicidal ingestion of 

pesticides.4Hence Poisoning constitutes a major number 

of hospital admissions among different types of hospital 

admission cases in India. The pattern & the causes of 

poisoning are changing day by day. In the past most of 

the poisoning cases were due to accidental causes but 
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now in the present century the scenario is changing. 

Several factors like development of science along with 

invention of strong insecticides and change in life style 

of human beings added with mental & social stress and 

easy availability of poisons are few factors responsible 

for increasing number of poisoning cases. This study is 

aimed to understand the sociodemographic profile of the 
deceased died to poisoning to assess any change of such 

profile which were evident from previous study and if 
any, then to find out the cause behind it. 

Objective of The Study

· To know the different socio demographic 

factors such as age, sex, occupation, social, economic 

condition etc. which influence poisoning.

Materials & Methods 

1. STUDY AREA- NRS Hospital Morgue under 

Department of Forensic Medicine & Toxicology, NRS 

Medical College, Kolkata. 

2. STUDY POPULATION - Autopsy cases of 

poisoning sent to NRSMCH Morgue who were admitted 

in NRS Medical College Hospital, Kolkata. 

3. STUDY PERIOD – 1st May 2019 to 30st April 

2020 (one year) 

4. SAMPLE SIZE & SAMPLE DESIGN – All 

Poisoning cases came to Hospital morgue for autopsy 

during the above mentioned duration who were admitted 

in NRS Medical College & Hospital. 

5. STUDY DESIGN -This study is a descriptive, 

cross sectional study. 

6. PARAMETERS STUDED –

A) Detailed history of autopsy cases from relevant 

documents (like inquest report, bed head ticket etc) 

provided during autopsies

B) Detailed history from the near relatives/ friends 

who accompanied the deceased to Morgue and present 

during Autopsy and provided necessary information 

related with this particular study. 

7. STUDY TOOLS- Standard Autopsy Instruments 

used during Autopsy.

8. ANALYSIS OF DATA- Data collected during 

this study were analyzed statistically and represented in 

tabular form.

Exclusion and Inclusion Criteria-

Exclusion Criteria: 

1. Brought death and nursing home/other Hospital 

admission cases/ cases referred from other Hospital are 

excluded from this study. 

2. Where no near relatives/ friend was present 

during Autopsy to provide information to the researchers. 

Inclusion Criteria: Whereas all poisoning cases 

admitted first and died at NRS Medical College and 
hospital for the above mentioned time duration are 

included in this study.

Results & Analysis

A total of 3854 autopsy cases were performed at 

NRSMCH Morgue, under the Department of FMT, 

NRS Medical College, Kolkata during the period from 

1ST May 2019 to 30th April 2020 (one year) out of which 

74 were poisoning cases (Who were first admitted and 
subsequently died at NRS Medical College, Kolkata). 
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Table 1: Distribution of study Population according to Age

Age Frequcncy Percent

< 1 Yrs 1 1.4

1-10 Yrs 6 8.1

11-20 Yrs 10 13.5

21-30 Yrs 21 28.4

31-40 Yrs 10 13.5

41-50 Yrs 13 17.6

51-60 Yrs 6 8.1

61-70 Yrs 4 5.4

71-80 Yrs 3 4.1

Total 74 100.0

In this study it is observed that highest no of victims were in the age group 21-30 yrs, and contained a total of 

21 cases, comprising of (28.4%) of the total number of cases studied. This is followed by the age group of 41-50 yrs 

which contained 13 cases comprising of (17.6%). The other groups in the descending number of cases were 11-20yrs 

with 10 cases (13.5%), 31-40 yrs with 10 cases (13.5%), 1-10 yrs with 6 cases (8.1%), 51-60 yrs with 6 cases (8.1%), 

61-70 yrs with 4 cases (5.4%), 71-80 yrs with 3 cases (4.1%) and finally less than 1yr with 1 case (1.4%).

Table 2: Distribution of study Population according to Sex

Sex Frequcncy Percent

Male 37 50.0

Female 37 50.0

Total 74 100.0

In this study it is observed that among 74 cases, total number of male victim was 37, comprising of 50% of total 

cases. The rest 37 cases was female victim, thus comprising of rest 50% cases. So the percentage of male and female 

victim was equal. 

Table 3: Distribution of study Population according to Religion 

 Religion Frequency Percent

Hindu 58 78.4

Muslim 10 13.5

Christian 4 5.4

others 2 2.7

Total 74 100.0
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In present study it is observed that the most of the victims were Hindu with 58 cases comprising of 78.4%. It is 

followed by Muslim with 10 cases comprising of 13.5%, then Christian with 4 cases comprising of 5.4% and other 

religion comprising of 2 cases with 2.7%. 

Table 4: Distribution of study Population according to Residence

Residence Frequcncy Percent

Rural 44 59.5

Urban 30 40.5

Total 74 100.0

In this study it is observed that most of the victims were rural resident with 44 cases, comprising of 59.5% and 

the rest of the victims were urban resident with 30 cases, comprising of 40.5%.

Table 5: Distribution of study Population according to Occupation

OCCUPATION FREQUENCY PERCENT

Student 20 27.0

Housewife 26 35.1

Farmer 11 14.9

Labour 7 9.5

Businessman 6 8.1

Others 4 5.4

Total 74 100.0

From the above table it is observed that the most of the victims were House wife with 26 cases comprising 35.1% 

, followed by student with 20 cases comprising of 27%, farmer with 11cases comprising of 14.9% and gradually 

in descending order, labor 7 cases (9.5%), businessman 6 cases (8.1%) and lastly other occupation with 4 cases 

comprising of 5.4%.

Table 6: Distribution of study Population according to Marital Status 

MARITAL STATUS FREQUCNCY PERCENT

Married 45 60.8

Unmarried 26 35.1

Widow 3 4.1

Total 74 100.0
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From the above table it is observed that most of 

the victims were married with 45 cases comprising of 

60.8% followed by unmarried victims with 26 cases 

comprising of 35.1% and finally widow victim with 3 
cases comprising of 4.1%. 

Table 7: Distribution of study Population according to Educational Level

Education Frequency Percent

I-V 28 37.8

VI-XII 39 52.7

GRADUATE 7 9.5

Total 74 100.0

From the above table it is observed that the maximum 

victims were educated up to class VI-XII standard with 

39 cases comprising of 52.7%, followed by education 

level of class I –V standard with 28 cases comprising 

of 37.8% and finally up to graduate level with 7 cases 
comprising of 9.5%.

Apart from that we also got the data related to the 

followings:

Place of Incidence:- it is observed that most of the 

incidence took place at home with 54 cases comprising 

of 73% and rest of the cases(20) occurred outside 

home(field) comprising 27%.

Month of Incidence:- it is observed that maximum 

incidence occurred in the month of Jul-Aug-Sep with 34 

cases comprising of 45.9% followed by Apr-May-Jun 

and Oct-Nov-Dec, each of which with 16 cases (21.6%) 

and least no of incidence occurred in the month of Jan-

Feb-Mar with 8 cases (10.8%).

Time Incidence:- we found that maximum incidence 

of poisoning occurred in between 3-6 PM with 25 cases 

comprising of 33.8%, it is followed by gradually in 

descending order 6-9 PM with 17 cases(23%), 12-3PM 

with 15 cases(20.3%), 9-12 PM and 9-12 AM both of 

which with 6 cases(8.1%), 6-9 AM with 3 cases(4.1%) 

and finally 3-6 AM with 2 cases(2.7%).

Conclusion

Poisoning constitute 74 cases of total autopsy 

cases (3854) performed in the Morgue of NRSMCH, 

during the period from 1ST May 2019 to 30th April 

2020(one year) considering the study population who 

first admitted in NRSMCH and died subsequently in 
NRSMCH. Most of the victims were at the age group of 

21-30 yrs (28.4%). Interestingly the sex of the victims 

was equal (50% male and 50% female). Most of the 

victims were Hindu by religion (78.4%) and were of 

rural resident (59.5%). It is important to know that most 

of the victims were housewife (35.1%) and maximum no 

of cases the victims were married (60.8%. Considering 

the Education level of most of the victims was up to 

VI-XII standard (52.7%). Most of the incidence took 

place in home (73%) and in the month of July, Aug, 

Sep maximum (45.9%). Maximum no of incidence took 

place in between 3-6 PM (33.8%).

· Source of Funding: Self

· Conflict of Interest: Nil

· Ethical Clearance: taken from Institutional 

Ethics Committee of NRSMCH. 
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Abstract

Objective: Osteoarthritis (OA) is the most common form of arthritis, and is a leading cause of disability 
among older adults. Many different therapeutic strategies are used in OA management including both 
pharmacological and non-pharmacological modalities with various patient responses. However, a perfect 
therapy for OAis still to be found.This research aims to compare the degree of pain improvement in 
osteoarthritic patients in response to various treatment modalities through an online questionnaire. 

Methods: This descriptive cross-sectional study was conducted in January 2020 in Makkah, Saudi Arabia, 
and Cairo, Egypt. The total sample obtained was 1,870 residents with OA. A computer-based survey of 
osteoarthritis was conducted electronically. 

Results: The highest age range of participants was between 41-50 years (65%). More than two-thirds (1210) 
were females.The knee is significantly (P<0.005) the most common joint affected followed by back and neck.
Concerning the treatment modalities asked in the questionnaire; physical/hydrotherapy, joint injection, and 
paracetamol are significantly (P<0.005) the most commonly used by participants.The number of participants 
those indicates the highest responses to pain improvement (50 % and more) to paracetamol, glucosamine/
chondroitin, nutritional supplements, and antioxidants were significantly (P<0.005) more than those for 
other treatment modalities

Conclusion: The most commonly used treatment methods for osteoarthritic pain were physiotherapy/
hydrotherapy, joint injection, and oral paracetamol. Those who have achieved the highest response regarding 
pain improvement were paracetamol, antioxidants, glucosamine / chondroitin, and nutritional supplements.

Keywords: Osteoarthritis, questionnaire, Makkah, Cairo,glucosamine/chondroitin, paracetamol 
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Introduction 

Arthritis may have originated before human itself as 

it also bothers other primates1. It causes disability due to 

pain and inflammation in joints. There are many forms of 
arthritis, osteoarthritis (OA) and rheumatoid arthritis are 

the most common arthritic diseases in adults2. OA is the 

most prevalent as it is reported that 25–30% of people 

over 45 years old are affected by it3. It is a chronic joint 

disorder that causes joint degeneration with subsequent 

severe pain with 80% of affected persons have limitation 

in their movement that compromise the performance of 

daily activities4 and ultimately causes disability and a 

reduced quality of life5,6.Different joints are affected 

with the most common is the knee; other joints including 

hip, spine, hand, and feet7. For some individuals, it may 

be hereditary. For others, osteoarthritis of the knee or in 

DOI Number: 10.37506/ijfmt.v15i3.15943
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other joints can result from injury or infection8. Other 

risk factors include; gender (more common in females), 

occupation, sedentary life, ethnicity, obesity, diet and 

bone density7. 

It has been found that there is no permanent cure 

for OA. However, various management strategies are 

available nowadays ranging from non-pharmacologic 

approaches to pharmacological measureswith various 

patient responses, but a perfect therapy is still to be found. 

The non- pharmacologic approaches include education, 

exercise, physiotherapy, weight loss as well as nutritional 

supplements9,10. Regarding the pharmacologic therapy, 

multiple drugs are considered and commonly used as 

paracetamol11, non-steroidal anti-inflammatory drugs 
(NSAIDs)12, opioids13, and intra-articular drug injection 

mostly, corticosteroids or hyaluronic acid14. SYSADOAs 

(symptomatic slow-acting drugs in osteoarthritis) as 

chondroitin and glucosamine are believed to play a 

significant role in relieving joint pain and slowing the 
rate of cartilage loss. As shown in previous studies, 

glucosamine inhibited prostaglandin release, and 

chondroitin stimulated collagen synthesis10,15,16.

Also, the role of reactive oxygen species (ROS) in the 

pathophysiology of OA proves that suppressing the 

ROS levels with the appropriate antioxidants may delay 

the progress of the disease17,18. Patients with mild to 

moderate OA can be treated with pharmacologic drugs in 

addition to non- pharmacologic measures. While, those 

with severe symptomatic pain and progressive limitation 

in movement should be referred to an orthopaedic 

surgeon for evaluation as they may need either intra-

articular drug injection or even joint replacement19. A 

large number of studies have been conducted comparing 

the effectiveness of different treatment modalities for 

both pain and movement restrictions in the patients with 

OA, however, there are many differences in the results 

and even some inconsistencies20-23.The issue here is 

how beneficial these modalities are in treating OA. 

Aim of this Study

This research aims to compare the degree of pain 

improvement in osteoarthritic patients in response to 

different non-pharmacological and pharmacological 

treatment modalities through an online questionnaire.

Methods

Sample

This cross-sectionaldescriptive study was done in 

Makkah holey city, in the western region of Saudi Arabia 

and Cairo city, in Egypt. The research was performed 

on January 2020 in compliance with the International 

Recommendations for Improving the Documentation 

of Observational Studies in Epidemiology; STROBE24. 

The sample size required for the study was calculated 

based on this formula (n= z1-α2 P(1P) /D2), where n= 
size of the sample = 257, z= standard of the normal 
variate = 1.97 (at 5% type I error, P = 0.05), P equals 
expected numbers around 50 percent, and D= error of 
the precision equals 5 percent. In addition, the 20 percent 

was added to cover any data missing. The total sample 

obtained was 1870. A computer-based survey about 

osteoarthritis was done electronically. 

Study design and Questionnaire interview

A standardized questionnaire formed of 34 questions 

was distributed and answered by all participants. The 

questionnaire, with some changes, was built using 

frequently asked questions from a study done by 

Alrushud et al., 201325. It was written in Arabic, and 

piloted on 25 random people from the population who 

were not included among the study participants in 

order to assess the acceptability and consistency of the 

questions and to validate the validity of their faces; it 

was then updated accordingly. (Figure 1. demonstrates 

methodology flow chart).

Statistical Analysis

Data were coded, validated and analysed using 

SPSS, version 22. To present the data we used frequency 

and proportion from the results. Chi-squared was used as 

the test of significance at the 5% level.

Results

Table 1 demonstrated the baseline characteristics 

of the study participants. A total of 1870 participants 

had completed the questionnaire, with a response rate 

of 99.6%. The highest age range of participants was 

between 41-50 years (65%). More than two-thirds 

(1210) of them were females. 1289 (69%) of participants 
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were suffering of increase body weight (the number was 

significant, P<0.005) with 225(12%) were smokers. 
Chronic diseases as diabetes or hypertension affected 

525(28.07%) of participants. 190 (10%) of participants 

performed exercise while 1765 (95%) consume 

vitamin C rich diet. Concerning the prevalence of joint 

affection, the knee was significantly (P<0.005) the 
most common joint affected followed by back and neck 

[980 (52.4%), 556 (29.7%), 230 (12.3%) respectively]. 

Regarding to the questions about the effect of pain 

on both job performance and social relationships,the 

painsignificantly (P<0.005) affected both negatively 
[1340 (72%), 1653 (88%) of participants respectively] 

(Table 1).As regard the treatment modalities asked in 

the questionnaire, physical/hydrotherapy, local joint 

injection (by cortisone or hyaluronic acid), and oral 

paracetamol weresignificantly (P<0.005) the most 
commonly used by participants with percentage of 

78%, 71%, and 53% respectively (Figure 1). While 

oral corticosteroids, nutritional supplements (as salmon 

oil, collagen type 3, omega 3), as well as antioxidants 

were the least commonly used (Figure 1). Glucosamine/

chondroitin supplements were chosen by 9% and oral 

ibuprofen by 6% of participants in the questionnaire 

(Figure 1).Other medications that represent about 

30% (Figure 1) were mostly, analgesics or nutritional 

supplements.

Table 1: Baseline characteristics of the study participants.

Characteristic
Value as number and percentage based on participant response (total No. is 

1870)
P- value

Age (years)

<18:33 (1.8%)

18-22:45 (2.4%)

23-30:66 (3.5%)

31-40:150 (8%)

41-50:1211(65%) *

51-60:145 (7.8%)

≥61:220 (11.8%) <0.005

Gender
Female:1210 (65%) *

Male:660 (35%)
<0.005

Increase body weight

Yes: 1289 (69%) *

No: 555 (30%)

May be: 26 (1%)

<0.005

Smoking

Yes: 225(12%)

No: 1530 (82%) *

May be: 115(6.0%)

<0.005

Chronic diseases (Diabetes or 
Hypertension)

Yes: 525(28.07%)

No: 1240(66.3%) *

May be: 105(5.6%)

<0.005

Performing exercises
Yes: 190 (10%)

No: 1555 (83%) *

May be: 125 (7%)

<0.005

Eating vegetables with vitamin 
C

Yes: 1765 (95%) *

No: 99 (5%)

May be: 6 (0.001%)

<0.005

Joint affected

Knee: 980 (52.4%) *

Hip: 23 (1.2%)

Neck: 230 (12.3%) *

Back: 556 (29.7%) *

Hand or feet: 61 (3.3%)

Other: 20 (1.1%)

<0.005

The extent to which pain 
negatively affects your job 

performance

Yes: 1340 (72%) *

No: 290 (15%)

May be: 240 (13%)

<0.005

The extent to which pain 
negatively affects your social 

relationships

Yes: 1653 (88%) *

No: 112 (6%)

May be: 105 (6%)

<0.005
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Data are expressed as total numbers and percentages.

 

Figure 1: Showing the percentage of using different treatment modalities among 
participants in the questionnaire (*P<0.005). 

 

Table 2 represents the responses of patients with OA to the different treatment modalities of the survey items. 

As regard to the pharmacological treatments, the participants that indicated definite responses to Panadol, ibuprofen, 
cortisone, glucosamine/chondroitin, and local joint injection were 221 (22%), 85 (83%), 7 (64%), 42 (25%), and 545 

(41%) respectively (Table 2). While the number of participants choose definite responses to the non-pharmacological 
modalities were as follow: 9 (27%) for antioxidants, 5 (20%) for nutritional supplements, and 1170 (81%) for 

physiotherapy or water therapy(Table 2).

Table 2: The responses of patients with OA to the different treatment modalities of the survey items.

Items (different treatment modalities)
The answer

Yes No Maybe

Did you find any relief with using Panadol? 221 (22%) 667 (67%) 105 (11%)

# <10% (11), 11-30% (6), 31-50% (133) *, 51-70% (122) *, >70% (54)

Did you find any relief with using Ibuprofen? 85 (83%) 18 (17%) 0

# <10% (0), 11-30% (33) *, 31-50% (25) *, 51-70% (10), >70% (17)

Did you find any relief by using cortisone? 7 (64%) 4 (36%) 0

# <10% (0), 11-30% (2), 31-50% (3), 51-70% (1), >70% (1)

Did you find any relief by using glucosamine/chondroitin? 42 (25%) 113 (66%) 15 (9%)

# <10% (2), 11-30% (5), 31-50% (22) *, 51-70% (13) *, >70% (15) *

Did you find any relief by using antioxidants? 9 (27%) 22 (67%) 2 (6%)

# <10% (0), 11-30% (1), 31-50% (4) *, 51-70% (4) *, >70% (2)

Did you find any relief by using nutritional supplements? 5 (20%) 8 (23%) 12 (48%)

# <10% (0), 11-30% (8) *, 31-50% (2), 51-70% (4), >70% (3)

Did you find any relief with other medications? 350 (64%) 200 (36%) 0

# <10% (212) *, 11-30% (70) *, 31-50% (22), 51-70% (22), >70% (24)

Did you find any relief with physiotherapy or water therapy? 1170 (81%) 177 (12%) 103 (7%)

# <10% (673) *, 11-30% (112), 31-50% (389) *, 51-70% (66), >70% (33)

Did you feel any relief with the local injection of the joint? 545 (41%) 534 (41%) 243 (18%)

# <10% (15), 11-30% (234) *, 31-50% (321) *, 51-70% (30), >70% (188) *



4144    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

#The number of patients according to the percentage 

of improvement to each treatment modality. Data are 

expressed as total numbers and percentages. * P-value 

is <0.005 

Figure 2 represents the percentage of patients 

that have the highest healing response (50 % and 

more) to different treatment modalities. The number 

of participants those indicatedthe highestresponses 

regarding pain improvement to Panadol, glucosamine/

chondroitin, nutritional supplements, and antioxidants 

were signifi cantly (P<0.005) more than those for other 
treatment modalities (Figure 2).

Figure 2 showing the percentage of patients that have 50 % response and more to different treatment 
modalities (*P<0.005) 

Discussion

OA is a widespread chronic disease, affecting an 

estimated 302 million people worldwide and becomes 

the fourth leading cause of disability26.Several 

pharmacological, as well as non-pharmacological 

methods, are available to treat OA. Moreover, 

international guidelines have led to different and 

sometimes contrasting recommendations27,28. The 

aim of this study was to compare the degree of pain 

improvement in osteoarthritic patients to different 

treatment modalities through an online questionnaire. 

Among 1870 participant in this survey, 84% were 

between 40: 60 years old and more, with 65% females. 

These data coincided with other studies that indicated the 

prevalence of OA in variant populations26. Overweight 

and sedentary life were considered the most important 

risk factors for OA7. Our study estimated that 69% of 

participants were signifi cantly overweight while 83% 
did not perform exercises. The most common joints 

affected in participants were the knee(52.4%) followed 

by back (29.7%) then the neck (12.3%). These results 

are in line with previous researches who indicated which 

joints are most affectedin OA7,29.In more than 70 % of 

participants, the joint pain had negatively affected their 

job performance as well as social relationships. Previous 

investigators proved that knee and hip OA rank highly 

among global causes of disability and chronic pain. OA 

is also responsible for substantial health and societal 
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costs, both directly and as a consequence of impaired 

work productivity and early retirement30-32. This cross-

sectional survey reported that physical/hydrotherapy, local 

joint injection, and Panadolweresignificantly the most 
commonly used by participants. These results coincided 

with the fact that acetaminophen is the most commonly 

prescribed over-the-counter drug33. Interestingly, the 

percentage of confirmed responses (not the degree of 
response) of participants to the treatment methods in 

the present questionnaire, were the highest for both 

ibuprofen and thephysical/hydrotherapytherapy. Among 

the participants, significant numbers choose the higher 
responses (pain relieve was more than 50%) to Panadol, 

glucosamine/chondroitin, nutritional supplements, and 

antioxidants compared to other treatment modalities.In 

accordance with the previous results, Bannuru and his 

colleagues conducted a meta-analysis and reported that 

acetaminophen had a significant effect on hip and/or 
knee OA patients20. Also, another network meta-analysis 

indicated that acetaminophenwas significantly superior 
to NSAIDs11. In contrast, Zhu et al., 2018, compare the 

effects of paracetamol, celecoxib, and SYSADOAson 

OA patients. They estimated that oral celecoxib was 

the most effective on relieving pain and improving 

physical function, while acetaminophen was likely 

the least efficacious intervention option23. Regarding 

the combination of glucosamine and chondroitin, they 

were generally safe and well tolerated and of moderate 

efficacy in their study.

As mentioned previously, antioxidants and 

nutritional supplements showed good efficacy against 
pain in this survey. Some studies provide a rationale 

for the beneficial effects of antioxidant supplements as 
vitamin C, E, and others in the treatment of early cases 

of OA34,8. These studies indicated that the patients who 

received the antioxidants had long-term better results on 

pain however, other authors suggested that daily intake 

of vitamin C showed no statistical significance with 
lowered dysfunction for knee35.In general, vitamin C 

appears to be a safe and efficacious adjunctive therapy 
for pain relief in patients with OA36. Concerning the 

nutritional supplements, many studies have examined 

their role on OA, some of these studies proved that 

nutritional supplements may be beneficial in the 
long run but they may not help once OA has already 

been initiated. It is recommended to be used, at least, 

to decrease the use or the dose of NSAIDs as well as 

corticosteroids which have more adverse effects37-40.In 

the current survey, opioids were the least drugs chosen 

by participants. Also, opioids caused pain relieve by 

50% or more in only 29% of participants that was not 

significant. Krebs et al., 2018 indicated that treatment 
with opioids was inferior to nonopioid medications for 

improving pain-related function22. Their results do not 

support initiation of opioid therapy for moderate to severe 

chronic osteoarthritis pain. Recent systematic reviews 

have concluded that opioids have small beneficial 
effects on pain that may be outweighed by common 

adverse effects41,42. Moreover, long-term opioid therapy 

is associated with poor pain outcomes, and lower return 

to work rates43.Hydro/physiotherapy as a modality of 

treatment, was significantly chosen in this questionnaire. 
However, most of participants showed less than 50% 

response to it. Hydro/physiotherapy is considered a 

safe and effective tool for OA because immersion in 

hot water lowers the joint overload and pain symptoms 

and improves functional capacity and quality of life44. 

Interestingly, recent guidelines recommended aquatic 

exercise and physiotherapy as non-pharmacologic 

options for individuals with OA28.

Conclusion

Various treatment modalities for osteoarthritic pain 

were used by the participants of this questionnaire. The 

most commonly used methods were physiotherapy 

/ hydrotherapy, topical joint injection, and oral 

paracetamol. Those who achieved the highest response 

regarding pain improvement were the antioxidants, 

paracetamol, glucosamine / chondroitin, and nutritional 

supplements. 

Recommendations

Based on this cross-sectional survey as 

well as previous researches, thefollowings are 

recommendedregardingthe treatment of OA:

1. Paracetamol can be used in mild early cases

2. Antioxidants appears to be a safe and effective 

adjunctive therapy 
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3. Nutritional supplements can be used, at least, to 

decrease the use or the dose of NSAIDs 

4. SYSADOAs are generally safe and well 

tolerated, long-term use of the combination of chondroitin 

and glucosamine should be given preference.

5. Physiotherapy can be used as effective 

adjunctive therapy

6. long-term opioid therapy is prohibited 
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Abstract

Background: Tuberculous mastoiditis is a rare case of chronic otitis media disease and extrapulmonary 
tuberculosis, caused by Mycobacterium tuberculosis. Case Presentation: Four cases of tuberculous 
mastoiditis were reported, ranging in age from 16 to 66 years. All patients presented with chronic discharge 
with signs of mastoiditis with intra and extratemporal complications. Two patients only manifested in the 
mastoid and two other patients had symptoms of tuberculosis in other organs, especially the lungs. All patients 
underwent radical mastoidectomy and histopathological examination showed tuberculosis. All patients 
received category 1 and category 2 antituberculosis drugs. Conclusion: The clinical features of tuberculous 
mastoiditis vary. Diagnosis of tuberculous mastoiditis can be done by histopathological examination and 
geneXpert. Surgical therapy and administration of antituberculosis are the main options in the management 
of tuberculous mastoiditis. 
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Introduction

Tuberculosis (TB) is still a major health problem, 

especially in developing countries. In 1993, WHO 

declared TB a world emergency. In 2007, it was 

estimated that 13.7 million people suffered from TB 

with 9.3 million new cases and 1.8 million deaths. 

TB is an infectious disease caused by Mycobacterium 

tuberculosis(1-3). Tuberculosis affects mainly the lungs 

but 15-30% of cases are outside the lungs(1, 2). Middle ear 

TB and temporal bone are rare sites with an incidence of 

0.04–0.9% of all tuberculosis cases, 0.04% of all cases 

of chronic otitis, and 1% of head-neck tuberculosis(4).

TB is a challenging disease, making the diagnosis 

requires a high index of suspicion because of its varied 

and atypical presentation especially in developing 

countries(5). The classic symptoms of tuberculous 

otitis media are multiple perforation of the tympanic 

membrane, painless otorrhea, and a lot of granulation 

tissue. Other symptoms include multiple ear secretions, 

bone destruction, preauricular, retroauricular and 

cervical lymphadenopathy, facial nerve paralysis, 

sensorineural hearing loss and an association with 

pulmonary tuberculosis(4). The differential diagnosis 

of tuberculous otitis media includes fungal infection, 

Wegener’s granulomatosis, midline granuloma, 

sarcoidosis, syphilis, otitis externa necrosis, lymphoma, 

histiocytosis, and cholesteatoma(6).

Diagnosis of TB otitis media is difficult. Surgery 
is sometimes performed first to diagnose the mastoid 
exploration in cases of facial nerve paralysis and 

mastoiditis. For a definite diagnosis of otitis media 
based on finding acid-resistant bacilli with granulomas 
on tissue biopsy, ear discharge or middle ear aspiration 

with or without Mycobacterium tuberculosis culture(7).

DOI Number: 10.37506/ijfmt.v15i3.15944
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In many case reports, examination of geneXpert 

TB is used in detecting the presence of M. tuberculosis 

in pulmonary and extrapulmonary TB cases(8). The 

administration of antituberculosis for tuberculous 

mastoiditis was in accordance with the treatment 

of extrapulmonary tuberculosis, namely category 1 

antituberculosis for new cases of patients(9). Based on 

the description above, we are interested in reporting a 

case of tuberculous mastoiditis. 

Case Presentation

Case 1 

A 16-year-old woman with main complaint of 

discharge from the right ear and behind the right ear since 

2 weeks before being admitted to the hospital. Yellowish 

liquid mixed with blood. History of discharge from the 

right ear since 10 years ago, intermittent. History of 

swelling behind the ear since 1 month ago (Fig 1). The 

right ear has decreased hearing since 1 year ago.

Physical examination revealed general status within 

normal limit. From the examination of the ear, it was found 

fistula and granulation tissue in the right retroauricular, 
there was pus and no edema, no tenderness. The results 

of otoscopy of the right ear showed granulation tissue in 

the external acoustic canal filled almost the entire canal, 
there was mucopurulent secretions mixed with blood, the 

tympanic membrane was difficult to assess. In otoscopy 
the left ear was within normal limit. From the results 

of pure tone audiometry, it was found that the right ear 

had a very severe degree of sensorineural hearing loss 

and the left ear had hearing within normal limits. The 

patient was diagnosed temporarily with right mastoiditis 

with right retroauricular fistula and CAE granulation 
tissue. Performed curettage of the right external acoustic 

canal granulation tissue under local anesthesia, reddish 

colored tissue was obtained and sent to the anatomical 

pathology department for histopathological examination. 

Ear secretions are sent to the laboratory for examination 

of culture and germ sensitivity.

Pseudomonas aeruginosa was found and the results 

of sensitive resistance tests against antibiotics Ampicillin 

sulbactam, Cephazolin, Ciprofloxasin, Cotrimoxazole 
and Tigecylin. From the pathology examination of the 

granulation tissue found tuberculous inflammation in the 

external canal area of   the right ear. Chest X-rays within 

normal limit. The patient was tested for geneXpert TB 

from ear secretions and got a positive result/rifampin 

sensitive. The patient was started on category 1 

antituberculosis therapy.

The result of the temporal computed tomography 

examination showed suggestive right mastoiditis 

accompanied by cholesteatoma with destruction of the 

right petrous bone and surrounding mastoid air cells to 

the posterior part of the mastoid bone and apparently 

still limited to the meningens, obliterating the right 

external and internal acoustic canal and apparently 

associated with soft tissue. The patient was diagnosed 

as right mastoiditis with retroauricular fistula and tissue 
granulation of the external acoustic canal. Then the 

patient was treated with right radical mastoidectomy and 

retroauricular fistula repair. From operative findings, we 
only found stapes but the semisircular canal and facial 

canal were intact.

Patient returned 7 days after surgery, obtained dry 

surgical wounds, removed all sutures and removed 

the tampon on the external acoustic canal. The 

results of the histopathological examination of the 

operation concluded: tuberculous mastoiditis (fig 2). 
Antituberculosis therapy was continued. After 6 months 

of antituberculosis therapy, there was improvement in his 

general condition and ear symptoms. The wound on the 

retroauricular abscess is closed well. Antituberculosis 

drug administration was stopped. 

Case 2

A 66-year-old woman with complaints of discharge 

from the left ear accompanied by pain behind the left ear 

since 2 months with feeling numb in the cheek and lip 

area since 9 months before being admitted to the hospital. 

All Symptoms are worsen so that the patient could not 

close her left eye. The patient was on antituberculosis 

treatment since 2 weeks due to miliary tuberculosis. A 

history of high blood pressure was recognized.

From the physical examination, the patient’s blood 

pressure was 160/80 and other general status within 

normal limit. On the left otoscopy examination, it was 

found that the external acoustic canal was calm, there 

was mucopurulent secretions, the tympanic membrane 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4151

was completely perforated, and the granulation tissue 

was seen in the tympanic cavity. Retroauricular was 

within normal limit. Right ear otoscopy within normal 

limit. From the maxillofacial examination, the face 

is not symmetrical, there is a left peripheral cranial 

nerve VII paralysis of House Brackmann VI. Pure tone 

audiometry showed that the right ear had a mild degree 

of sensorineural hearing loss and the left ear was a 

profound degree of sensorineural hearing loss.

The results of culture found Pseudomonas 

aeruginosa and sensitive resistance test results resistant 

to Ampicillin sulbactam, Cephazolin, Cotrimoxazole, 

and Tigecylin. From the pathology examination of 

nasopharyngeal biopsy conclusions: Tuberculous 

nasopharyngitis. Chest X-ray gave a picture of miliary 

TB and the results of computed computed tomography 

with left mastoiditis. The patient was diagnosed as left 

CSOM with mastoiditis, left facial peripheral facial nerve 

paralysis HB VI, and tuberculous nasopharyngitis. Then 

the patient was treated with left radical mastoidectomy 

and facial nerve decompression. The results of the 

histopathological examination from granulation tissue 

in mastoid cavity showed tuberculous mastoiditis. 

The category 2 antituberculosis administration was 

continued. Examination of the TB gene Xpert from the 

sputum and granulation tissue were positive/rifampin 

sensitive.

After 5 months of further OAT category 2 

administration, an evaluation of the treatment was 

carried out. The patient felt a significant change in 
symptoms from ear symptoms. From the nasoendoscopy 

examination, there was no mass. However, from the 

results of the sputum examination, acid-resistant 

bacteria were found. The patient was then re-tested 

for geneXpert, and the result was positive/rifampin 

resistance. The patient was referred to the pulmonary 

tuberculosis section. 

Case 3

A 19-year-old man with complaints of discharge 

from his right ear since 3 years of continuous coloration 

has a greenish yellow odor. Hearing loss is felt in the right 

ear. The right otoscopy showed that the external acoustic 

canal was normal, there was mucopurulent secretions, 

and the tympanic membrane was completely perforated, 

and granulation tissue was seen in the tympanic cavity. 

Left ear otoscopy within normal limit. Examination of 

culture and sensitivity of germs from ear secretions is 

carried out. The results of pure tone audiometry showed 

that the right ear had moderate conductive hearing loss 

and the left audiogram was normal.

We found Pseudomonas aeruginosa and resistant 

to Amikacin, Ampicillin sulbactam, Cefepime, 

Ceftazidime, Cephazolin, Cotrimoxazole Piperacillin 

Tazobactam and Tigecylin. The results of computed 

computed tomography showed isodense lesions filled 
the mastoid cavity, starting from the mastoid tip to the 

mastoid tegmen (fig 3). The patient was diagnosed with 
right CSOM accompanied by extreme mastoiditis. Then 

treated with radical mastoidectomy and obliteration. 

The results of the histopathological examination of the 

surgery concluded: chronic mastoiditis tuberculosis and 

cholesteatoma in the right mastoid.

The patient was consulted to the internal medicine 

department for antituberculosis therapy, then tested for 

the TB geneXpert with a positive result/rifampin sensitive 

and began to receive antituberculosis therapy. After 3 

months after surgery and receiving antituberculosis 

therapy, the patient felt significant changes, increased 
body weight and reduced ear symptoms. 

Case 4 

A 34-year-old man with complaints of discharge 

from the right ear accompanied by ulcers behind the 

right ear. Complaints of discharge have been felt since 2 

years. A history of swelling behind the right ear since 2 

weeks ago. From the examination of the ear, there was 

ulcer in the right retroauricular (Fig. 1) with pus but no 

edema and no pain. The results of right otoscopy showed 

that the external acoustic canal was normal, there was 

mucopurulent secretions and tympanic membrane was 

completely perforated. Left otoscopy was within normal 

limits. Pure tone audiometry showed that the right ear 

had a profound degree of sensorineural hearing loss and 

the left ear had a mild degree of sensorineural hearing 

loss.

From the results of the curl found Aeromonas 

salmonicida and sensitive resistance test results to 
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the antibiotics Amikacin, Amoxycilin clavulanate, 

Ampicillin sulbactam, Cefadroxil, Cefixim, 
PiperacillinTazobactam, and Meropenem. Resistant to 

Ciprofloxacin, Levofloxacin, Cefepime, Ceftazidime, 
Cephazolin, Gentamicin Cotrimoxazole and Tigecylin. 

The chest X-ray showed a picture of pulmonary 

tuberculosis. The patient was consulted to the internal 

medicine department for antituberculosis therapy and 

started to receive category 1 antituberculosis therapy. 

The results of the temporal computer tomography 

examination showed that there was right mastoiditis 

that obliterating the external and right internal acoustic 

canal and seemed to be associated with soft tissue on the 

posterior mastoid.

The patient was diagnosed with right CSOM with 

extreme mastoiditis and retroauricular fistula and 
pulmonary tuberculosis. Then treated with radical 

mastoidectomy with obliteration and repair of right 

retroauricular fistula. From operative findings, we only 
found stapes but the semisircular canal and facial canal 

were intact.

Examination of TB geneXpert with positive 

results/rifampin sensitive was carried out. Category 1 

antituberculosis therapy was continued. Then 3 months 

after giving antituberculosis, the patient was evaluated 

and the patient felt the general condition and weight 

gain. Complaints of ear symptoms are reduced. The 

fistula of the right retroauricle is well closed. 

Figure 1. Retroauricular abscess 
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Figure 2. Histology shows the presence of Mycobacterium tuberculosis

Figure 3. CT scan of damaged mastoid bone
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Discussion

Primary tuberculosis of the ear is rarely reported 

and the disease is usually secondary to infections of the 

lungs, larynx, pharynx, and nose. TB bacteria can enter 

the temporal bone by a variety of routes: insufflation 
through the eustachian tube, haematogenous spread, 

contact from adjacent intracranial or extracranial 

infected foci, directly through the external acoustic canal 

via tympanic membrane perforation(9).

Temporal bone computer tomography is often used 

to assist in the diagnosis of tuberculosis otitis media. 

On computed tomography sclerosis of the mastoid 

cavity and opacification of the middle ear and mastoid 
can be found. The ossicular destruction and facial canal 

destruction are often confused with cholesteatoma 

features(7). Histopathological examination is an 

important modality for diagnosis of TB, especially 

extrapulmonary TB. Bacterial infection caused by 

Mycobacterium tuberculosis, this slow growing aerobic 

Bacillus forming granulomas with caseose necrosis due 

to the cellular response of the tissue involved(10).

The geneXpert examination is a rapid test using the 

automatic polymerase chain reaction (PCR) molecular 

test. This test can detect the presence of M. tuberculosis 

and resistance to Rifampin for less than 2 hours. It is 

new generation technology of automated platforms for 

molecular diagnosis(8). The standard of TB mastoiditis 

treatment is in accordance with the treatment of 

extrapulmonary TB, namely with antituberculosis drugs 

for at least 6 months. Treatment was divided into two 

phases: an intensive 2-month-phase with isoniazid, 

rifampin, pyrazinamide and ethambutol. Maintenance 

phase for at least 4 months with the drug isoniazid and 

rifampin. During treatment, improvement of clinical 

symptoms such as ear discharge and weight gain should 

be considered as measures of treatment success(11).

Surgery for tuberculous mastoiditis is controversial. 

Surgery is required in cases to remove the sequester and 

improve drainage. Surgical techniques and instructions 

are the same as surgery for chronic suppurative otitis 

media with or without cholesteatoma(7). In the treatment 

of TB mastoiditis cases above, all patients were subjected 

to radical mastoidectomy. Radical mastoidectomy 

provides access to the antrum, tweezers, labyrinth, 

endolympthatic sac, and vertical and horizontal segments 

of the facial nerve. All air cells along the tegmen, sigmoid 

sinus, facial nerve and semicircular canal are usually 

cleaned. The epitympanum can be accessed via the 

aditus ad antrum, the incus and the head of the malleus 

can be examined directly. The incus and malleus head 

can be lifted for greater access to the supratubal recess 

in the anterior part of the groin(12). According to Cho 

et all, in the group that underwent surgery accompanied 

by administration of antituberculosis therapy gave better 

results compared to only antituberculosis therapy(2). 

Conclusion

The clinical features of tuberculous mastoiditis 

vary. Diagnosis of tuberculous mastoiditis can be done 

by histopathological examination and examination 

of tuberculosis geneXpert. Surgical therapy and 

administration of anti-tuberculosis are the main options 

in the management of tuberculous mastoiditis. 
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Abstract

Background: Staphylococci frequently cause opportunistic infections in patients with underlying disease, 
such as those with prosthetic devices, surgical patients, and patients with diabetes or individuals undergoing 
dialysis. Consequently, detecting the toxin-associated genes in different S. aureus strains, isolated from 
patients with wound and burn injuries and their environments, is essential to monitor and prevent the 
complication in such cases.

Methods: Identification of S. aureus that isolated from burn and wound injuries has been done according 
to the biochemical tests, then Spa-typing method was used to diagnose at the strain level. Toxin-associated 
genes, enterotoxin gene(sea, seb),exfoliative gene(eta), toxic shock syndrome gene(tst), and pantone-
valentine leukocidin (pvl), were detected by polymerase chain reaction (PCR) method.

Results: Two isolates were harboring tst and a single isolate harbored pvl, at the time that no isolates were 
found eta and seb positive among 19 S.aureus. While sea was the predominant toxin-associate gene in the 
studied S. aureus strains, it was detected in 13 isolates.

Conclusion: Distribution of specific spa-type/sea-positive in diabetic foot ulcers at hospitals, indicating the 
poor sanitization conditions at Iraqi wound wards, and it is recommended to take swabs from the patients 
and their environments as a routine procedure.
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Introduction

 S. aureus is a pathogen that can cause various 

infections which can be divided into three types: 

(i) toxinoses such as scalded skin syndrome, food 

poisoning and toxic shock syndrome (ii) surface lesions 

like wound infection, and (iii) systemic as well as cases 

with life-threatening such as endocarditis, pneumonia, 

osteomyelitis, brain abscesses, bacteremia, and 

meningitis (1, 2). 

S.aureus pathogenicity is associated with a 

variety of virulence factors that allow the organism 

adherence, prevent the immune system and cause 

harm to the host. S. aureus has a wealth of pathogenic 

determinants that facilitate colonization of tissues, tissue 

damage and distant diseases (3). Notably, there is no 

immunity defense against S. aureus, therefore, previous 

infections by S. aureus  does not protect a person from 

subsequent infections (4).

 Several important secreted toxins were produced by 

S. aureus usually during the post-exponential and early-

stationary phase of growth(5). 

PVL is a pore-forming cytolytictoxin; it is encoded 

by two co-transcribing genes, lukS-PV and lukF-PV 

which are components of the phage genome inserted into 

bacterial chromosome. The majority of the pvl positive 

was obtained from pus specimens whereas, a lower 

DOI Number: 10.37506/ijfmt.v15i3.15945
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percentage of remaining clinical sample types carried 

pvl gene. However, among the hospital environment 

samples, none of the methicillin-resistant S. aureus 

isolates was found pvl positive (3). The production 

of PVL is considered as the most intensive way to 

distinguish community-associated S. aureus from 

hospital-associated S. aureus, it is present in the majority 

of community-associated S. aureusisolates and rarely 

present in hospital-associated S. aureus (pvl genes are 

found in approximately 2% of clinical S. aureus isolates) 

hence, it is recognized as a marker of the community 

strains (3, 6-8).

About 30% to 50% of S. aureus isolates are 

producing Enterotoxins(9). Different enterotoxins 

have been described and traditionally subdivided, and 

they are arranged chronologically from SEA to SEE 

(classical types) and SEG to SEU (new types) (10) except 

SEF which is later re-named as toxic shock syndrome 

toxin 1 (TSST-1) (11). SEs are encoded by mobile 

genetic elements, they are considered the major cause 

of food poisoning, they predominantly induce enteritis 

characterized by emesis, while diarrhea is not always 

shown in SE-mediated intoxications. Furthermore, these 

toxins possess superantigenic activity (12, 13).

TSST-1 is a chromosomal-mediated toxin, causes 

nearly all cases of menstruating-associated Toxic shock 

syndrome (TSS), also it has been associated with 50% 

of the non-menstruating associated TSS cases such as 

surgical wound complications and localized infection at 

the skin or respiratory tract (9, 14, 15).

At least four S. aureus exfoliative toxins (ETA 

through ETD) were identified. ETA involved in 
staphylococcal scalded skin syndrome, and it is encoded 

by prophage ETA, ETA2, and ETA3(16, 17).

This study aimed to monitor the spreading of S. 

aureus carrying toxin associated genes at Iraqi hospitals 

Therefore, S. aureus was isolated and genotyped through 

spa-typing method then characterized each spa-type 

according to their genes (tst,pvl, eta, sea, and seb) that 

encoded extracellular toxins.

Material and Methods

Bacterial Isolation and Identification 

One hundred Burn, wound, and environmental 

samples had been swabbed then cultured on a selective 

medium (Mannitol salt agar) that differentiate 

Staphylococcus aureus through the fermentation of 

mannitol and formation of acidic products which reduce 

the pH of the medium, and this will turn the phenol red 

indicator to yellow (18). The microscopic examination by 

Gram stain was performed for the isolates that ferment 

mannitol of Mannitol salt agar. Only the Gram-positive 

grape-like clusters were preserved at Nutrient agar slants 

at the refrigerator (4̊C) to complete the tests of S. aureus 

identification.

A biochemical catalase test was then performed, 

to indicate catalase enzyme through adding one drop 

of (3%) H2O2 on a glass slide then adding bacterial 

colony on it, bubbles will then appear as a positive 

result (18).Another biochemical test was performed to 

detect another Staphylococcal enzyme through a tube 

coagulase test, using human plasma at the dilution 

(1:5) with autoclaved distilled-water; the plasma will 

be added to an equal volume of cultured Nutrient broth. 

Coagulase enzyme will clot plasma after 2 to 4 hours of 

incubation at 35̊C and sometimes the clot will appear 
after overnight incubation (19, 20).

Extraction of S. aureus DNA and preparation of 
PCR mixture

Bacterial  DNA  was    isolated by  using Wizard 

Genomic DNA Purification Kit/Promega. The 
concentration value of DNA was detected using Quantus 

Fluorometer by mixing 199 μl of Quanty Flour diluted 
dye with 1 μl of extracted DNA, then incubated at room 
temperature for 5min, to investigatethe goodness of 

samples and perform the downstream applications.

PCR amplification was done through preparing the 
primers in final concentration (100 pmol/µl)as a stock 
solution by adding nuclease-free water to the primer, 

according to the manufacturing company information 

then stored in the deep freeze.

In order to use this diluted stock solution in PCR 

mixture, it must be diluted to get 10 pmol/ μl as a final 
concentration by adding 10 µl from the original stock 
solution to 90 µl of deionized distal water and stored in 
the deep freeze until its usage in the PCR mixture.Final 
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volume 20 µl of PCR mixture was prepared (Master 
mix 12.5 μl, forward and reverse 1μl for each, nuclease-
free water 7.5μl, and DNA 3μl), then short spin by 
microcentrifuge. 

Spa- typing of S. aureus

 Spa protein in the cell wall of staphylococcus is 

considered an important virulence factor because it binds 

to the Fc portion of IgG through a region that consisted 

of four to five tandem repeats (E, D, A, B, and C) which 
are followed by a polymorphic region (X region). The 

X region is consisting of XR (a region of repeats), and 

another region called XC that have LPXTG-binding 

motif to anchor the cell wall (21).

 Detection of spa gene by PCR was the first step 
in genotyping,by amplifying the X region, and a single 

amplicon will yield for each isolate.Spa-typingwas done 

by using the primer spa-1095F and spa-1517R (22, 23).

The DNA have been amplified, by using Thermal 
Cycler System,according to the following program: 

Initial denaturation for 4 min at 95̊C for 1 cycle, 
Denaturation for 30 Sec at 95̊C for 30 cycles, Annealing 
for 45 Sec at 50 ̊C for 30 cycles, Extension for 45 Sec at 
72 ̊C for 30 cycles, Final extension for 7 min at 72 ̊C for 
1 cycle, and then Hold for 10 min at 10 ̊C for 1 cycle. To 
confirm the presence of amplified DNA by PCR, agarose 
gel electrophoresis was adopted.

 The PCR products of the reverse primer 1517R were 

sent to Macrogen Corporation in Korea, and the results 
of sequencing spaamplicons were received through 

E-mail, and then analyzed by BioNumerics software in 

order to genotype S. aureus isolates and identify their 

spa-types.

Detection of S. aureus toxin-genes by PCR

 AllS. aureus isolates were tested for the presence 

of TSST, ETA, SEA, SEB and PVL toxins by using the 

primers in (table 2) according to PCR programs given 

in (table 1). The PCR product will finally be loaded into 
Agarose gel.

Table 1: PCR programs for pvl, tst, eta, sea and seb Staphylococcal genes (24, 25)

Steps ̊ C Min:Sec Cycle

Initial denaturation 95 05:00 1

Denaturation 95 00:30

35
Annealing 56 00:45

Extension 72 0045

Final extension 72 07:00

1

Hold 10 10:00
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Table (2): Primers

Primers Sequence (5′- 3′)

Size of 
amplified 

product(bp) Referance

sea-F

sea-R

GGTTATCAATGTGCGGGTGG

CGGCACTTTTTTCTCTTCGG
102

 

(24) 

seb-F

seb-R
GTATGGTGGTGTAACTGAGC

CCAAATAGTGACGAGTTAGG
164

eta-F

eta-R
GCAGGTGTTGATTTAGCATT

AGATGTCCCTATTTTTGCTG
93

tst-F

tst-R
ACCCCTGTTCCCTTATCATC

TTTTCAGTATTTGTAACGCC
326

Luk-pvl-F 

Luk-pvl-R 

ATC ATT AGG TAA AAT GTC TGG 
ACA TGA TCC A 

GCA TCA AGT GTA TTG GAT AGC 
AAA AGC

 

433 (3, 26)

Results and Discussion

Identification of spa-types

 Five different sized ampliconshave been observed 

in the present study (200, 240, 300, 380, 440 bp), as 

shown in figure 1. 

 A chromatogram had been displayed and read 

by MEGA-X software then manually edited the 

misinterpreted nucleotide base, in order to prepare these 

sequences for typing by Bionumeric software.

Typing and recognizing spa-repeats was done by 

Bionumerics software. The following spa-types were 

identified: (n=10; t037, n=3; t304, n=1; t386; t223; 
t005; t13157, n=2; t14870). Genotypes of S. aureus are 

displayed in table 3. 

Table 3: distribution of spa-types at hospitals and clinical communities according to Ridom SpaServer 

The code of 
the Isolate

No. of repeats
Size of Spa-gene 

(bp)
Spa-type Site of isolation

18 7 300 t037 D.F

Outpatients at the clinics

15 12 440 t005
Out patient with burn 
blister containing pus

16 9 380 t304
D.F

17
57 4 240 t14870
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22 4 240 t14870
Clean surface of nursing 

cart

Hospital environment

19 7 300 t037
Medical waste at nursing 

cart

5 9 380 t304 bullet injury

 

Wound samples 

2

7 300 t037 D.F

3

6

8

9

4 11 440 t223 D.F

10 3 200 t386
After stabbing wound 

and surgery to the 
bladder

13 7 300 t13157

Burn injuries11
7 300 t03712

14

D.F: Diabetic foot ulcer 

Figure 1: Agarose gel-electrophoresis showing M; marker (100bp), and lanes: 11, 12, 14, 18, 19, 13, 9, 8, 6, 3, 
2 (300bp); 16, 17, 5 (380bp); 15, 4 (440bp); 22, 57 (240bp); 10 (200bp)

Cont... Table 3: distribution of spa-types at hospitals and clinical communities according to Ridom 
SpaServer 
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The presence of toxin-associated genes in 
different strains of S. aureus

In this study, the S. aureus in diabetic foot ulcers 

has been recorded as the highest percentage (n=10, 52%) 
among other types of injuries.All the ten isolates were 

carrying toxin gene. (8 isolates sea-positive, one with 

tst, and one with both sea and tst), 6 were spa-type t037, 

single isolate was t14870 and one was t304 which have 

only sea, while isolate that harbors tst was t223 and the 

one that harbors both tst and sea was t304 (table 4).

 It is important to detect pvl, since PVL toxin can 

cause a high mortality rate up to 75%. One case that 

represents 5.2% of S.aureus isolates was harboring pvl 
gene and it had been collected froman outpatient at a 

clinic, and the strain was identified as spa-type t005. 

Makgotlho et al. have found 4% of the collected S. aureus 

at a hospital are carrying pvl gene and this percentage 

was not far from that mentioned above (27). In Kuwait 
pvl gene was also detected in t005 strain from clinical 

samples (28).Moreover, In Iran, 0.8% of the pvl-carrying 

strains was t005 isolated from wound infections(29)

 No isolates in injuries or environmental samples 

were carrying eta gene, this was in agreement with that 

found in Algeria (30) as well as in Palestine, Hadyehet 

al. isolated different spa-types and they found that 

strains t037, t304, t005, t223, and t386 were negative 

to ETA (31). While locally in Baghdad, Kandala and 
her colleagues found 11.62% of S. aureus isolates were 

harboring this gene (32)this may be due to the varieties in 

the clinical samples collected in their study. 

 In this study 10.5% is a low percentage of S. 

aureus that harbored tst gene (2 out of 19 isolates) 

which are t304 and t223. This low percentage was also 

noticed locally at Baghdad hospitals in 2017 where tst 

was representing 18.60% in S. aureus isolated from 

different clinical samples (32). Strain t223 that isolated 

from clinical samples was harboring tst gene according 

to the studies in Jordan, Kuwait, Palestine and Iran(28, 

31, 33, 34). Another study agreed with the present results, 

were conducted in Kuwait on S. aureus from different 

clinical samples isolated between 1992 and 2010, had 

detected tst in strain t223, and sea in some t304 isolates. 

However they didn’t detect sea in t037 (35) unlike our 

study in which sea was noticed in all (n=10) t037 strains, 
this may be due to the differences in strain’s virulence 

according to different geographic area. 

Table 4: The presence of toxin-associated genes in different spa-types of S. aureus

Number of isolates The site of isolation Spa-type Toxin gene

10

6 D.F

t037 sea
1 Medical waste at nursing 

cart

3 Burn injuries

1 Burn injuries t13157 *ND

1 Clean surface of nursing cart
t14870

*ND

1 D.F sea

1
Out patient with burn blister 

containing pus
t005 pvl

1 D.F t223 tst

1
After stabbing wound and 

surgery to the bladder
t386 *ND

1 bullet injury t304 *ND

1 D.F t304 sea+tst

1 D.F t304 sea

*ND: Toxin genes are not detectable, D.F: diabetic foot ulcer 
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Based on the data reported in a review, a research 

conducted in 2009 had detected sea with low percentage 

(12%) among  S.aureus isolated from clinical samples(36). 

Furthermore, in another research none of clinical 

samples, including wounds, were sea positive (30). The 

disagreement of these results with the current study 

maybe due to the site of S.aureus collection, sincemost 

of the isolates in this study where from diabetic foot 

ulcers (n=9 out of 12). Sea is known to be the most 

virulence genes that predicted in the infected diabetic 

foot ulcers (37).

 The gene of Enterotoxin-B (seb) was not detected 

in this study. Nevertheless, 3% of the isolates harbor seb 

according to a study in a review (36). This may be due to 

seb being infrequently identified in S. aureus strains (38).

 In Iran, several toxins in S. aureus strains have been 

studied, and by comparing the percentage of the sea, seb, 

pvl, eta, tst genes, it was clear that sea was the highest, 

then followed by tst, while seb, pvl, and eta were less 

than the first two toxins (39), this was in agreement with 

the result of the present study.

Conclusion

 The pvl which is prevailed in the community-

acquired S. aureus was not detected in this study 

among the clinical  samples collected from hospitals, 

this indicates that there is no transmission of S. aureus 

isolates from the community to hospitals. Most of the 

injuries were contaminated with S. aureus t037-sea 

positive, and this maybe due to the widespread of this 

strain in the hospital environment. It is recommended 

to take a swab regularly from each patient and its 

surrounding environment to monitor and control the 

spreading of bacteria among the patients.
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 Sameeksha

Assistant Professor, College of Nursing, Shree Guru Gobing Singh Tricentenary University, Gurugram, Haryana

Abstract

Genetic Modified Organisms (GMO) are created by manufacturers by introducing genetic material, or 
DNA, from a different organism through a process called genetic engineering. In most cases the aim is to 
introduce a new trait to the plant which does not occur naturally in the species like resistance to certain pests, 
diseases, environmental conditions and herbicides etc. Most currently available GMO foods are plants, such 
as fruit and vegetables. Existing GM crop includes maize, rice, wheat, soybean, rape, canola, chicory, potato, 
tomato, cotton etc. GM foods have the potential to solve many of the world’s hunger and malnutrition 
problems, and to help protect and preserve the environment by increasing yield and reducing reliance upon 
chemical pesticides. There are many challenges ahead for governments, especially in the areas of safety 
testing, regulation, industrial policy and food labeling.

Key Words: GMO, GM Foods, DNA, Genetic engineering 

Introduction

Genetically modified foods (GM foods/Biotech 
foods) are foods derived from organisms whose genetic 

material (DNA) has been modified by genetic engineering 
techniques in a way that does not occur naturally, e.g. 

through the introduction of a gene from a different 

organism1. Commercial sale of genetically modified 
foods began in 1994, when Calgene first marketed its 
unsuccessful Flavr Savr delayed -ripening tomato2. 

The United States is the world’s biggest producer of 

genetically modified foods. In 2015, 94% of soybeans 
(and cotton) and 92% of corn grown in the United States 

were genetically modified (i.e., herbicide tolerant). 
Genetically modified soybeans, corn and other crops are 
used to make the ingredients (e.g., flour, cornmeal, oils) 
for a variety of processed foods such as breads, cereals, 

dairy products, hot dogs, snacks and soda. Genetically 

modified plants may also be used as animal feed or for 
non-food purposes (e.g., starch potatoes or cotton) 3.   

HISTORY OF GM FOODS

Genetic engineering of foods has been with 

man since time immemorial. The DNA modification 
techniques had its roots in the year 1944 when when 

scientists discovered that genetic material can be 

transferred between different species4. The history 

really begins with Charles Darwin’s notions of species 

variation and selection. In 1954, Watson and Crick 

discovered the double helix structure of DNA, and 

the “central dogma” – DNA transcribed to messenger 

RNA, translated to protein – was established. In 1973, 

Cohen et al. developed DNA recombination technology, 

showing that genetically engineered DNA molecules 

can be transferred among different species5. 

NEED OF GM FOODS

The following points indicates that why there are 

such great efforts to develop GM Foods:

1. Global expansion of population

2. Continuous decrease in cultivable land

3. Congestion of conventional and modern 

breeding

BENEFITS OF GENETICALLY MODIFIED 
FOOD

1. Health: 

a) Improved nutritional value of food and a 

valuable alternative to tackle malnutrition 

DOI Number: 10.37506/ijfmt.v15i3.15946
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b) Decreased infection by bacterial and fungal 

pathogens

c) Improved shelf life, increased food availability

d) Reduced exposure of workers to potentially 

harmful agrochemicals

e) Reduced toxicity 6

2. Pharmaceutical benefits

a) Plants can be engineered to produce proteins, 

vaccines, and some other pharmaceutical products. 

Several fruits and vegetables (e.g., banana, carrots, 

corn, lettuce, potatoes) are being explored as potential 

sources of proteins that could function as edible vaccines 

for diseases such as hepatitis B, measles, cholera and 

diarrhea3.

b) In 2012, the Food and Drug Administration 

approved the first plant-produced pharmaceutical for the 
treatment of Gaucher’s Disease7.

3. Economic: 

a) Increased income and profitability for farmers

b) Increased productivity

4. Agriculture: 

a) Tolerance to climate change 

b) Pest and disease resistance: Bt proteins are 

highly effective in low doses against most important 

cotton insects such as tobacco budworm, cotton bullworm 

and pink bullworm. The insecticidal compound is a 

protein produced from a single gene which is specific 
for insects8. 

5. Increased Farm income

a) Due to the enhanced productivity and efficiency 
gains, genetically modified crops have had a positive 
impact on farm income worldwide. 

b) In 2016, the direct global farm income profit 
was $18.2 billion. Over 21 years, between 1996-2016, 

farm incomes have increased by $186.1 billion (PG 

Economics, 2016)9.

6. Environment: 

a) Reduced tillage practices.

b) Reduced need to use agrochemicals.

c) Reduced agrochemical residues in food and 

feed crops.

7. Herbicide Tolerance

a) Herbicide-resistant crops help farmers to 

eliminate weeds without harming their plants.

b) These crops have alluring advantages like more 

lenient weed management, lessened crop damage, and 

even the potential for environmental benefits9.

8. Pest Management 

a) Food and Agriculture Organization estimates 

that around 5 billion pounds of pesticides are used each 

year globally, costing more than 35 billion dollars10. 

b) However, with the arrival of crops resistant to 

pests, new and profoundly targeted procedures for pest 

control has become accessible in the form of transgenic 

plants. And they have both insecticidal and pesticidal 

traits10.

9. Improved taste or appearance 

a) Genetic engineering is used to make new crops 

that taste better, look better, ripen slower and stay fresh 

longer. Examples include citrus fruits with less bitterness, 

apples that do not brown when sliced, potatoes that do 

not get bruises during transportation, tomatoes with 

more flavor that also stay fresh longer after ripening, and 
other fruits and vegetables with improved shelf-life3.

REGULATORY MECHANISM IN INDIA

There is an argument that genetically modified 
foods should be labeled differently from conventionally 

produced food. Critics argue that here is uncertainty 

regarding the long-term health impacts on consumers, as 

well as the impact on the environment11.

Genetically modified crops are currently grown in 
29 nations around the world, while dozens ban farmers 

from planting GMO crops. Countries like Germany and 
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France have banned farmers from growing genetically 

modified crops, though imports of GMF animal feed is 
still allowed. Several regions such as Northern Ireland, 

Scotland and Wales have also joined the anti-GMF 

movement, but the United Kingdom has no formal GMF 

ban.

Recently, a number of developing countries have 

allowed cultivation of GMOs, often on a case-by-case 

basis. These countries include Kenya (case by case), 

Zimbabwe (corn), India (Bt cotton), Burkina-Faso (Bt 

cotton), eSwatini (Bt cotton), Zambia (all crops) and 

Cuba (corn and soy)12.

The top biotech regulator in India is Genetic 

Engineering Appraisal Committee (GEAC). The 

committee functions as a statutory body under the 

Environment Protection Act 1986 of the Ministry of 

Environment & Forests (MoEF). It was earlier known 

as Genetic Engineering Approval Committee. Under the 

EPA 1986 “Rules for Manufacture, Use, Import, Export 

and Storage of Hazardous Microorganisms/Genetically 

Engineered Organisms or Cells 1989”, GEAC is 

responsible for granting permits to conduct experimental 

and large-scale open field trials and also grant approval 
for commercial release of biotech crops13 .

The Rules of 1989 also define five competent 
authorities i.e. the Institutional Biosafety Committees 

(IBSC), Review Committee of Genetic Manipulation 

(RCGM), Genetic Engineering Approval Committee 

(GEAC), State Biotechnology Coordination Committee 

(SBCC) and District Level Committee (DLC) for 

handling of various aspects of the rules13.

There are some of the concerns regarding 

Genetically Modified Food. These are:

1. Genetically modified foods could increase 
antibiotic resistance:

Consumption of GM food can change the genetic 

make-up of our digestive system and could put us at risk 

of antibiotics resistant infections . Repetitive exposure to 

foods with medication qualities may not only reduce the 

effectiveness of that medication in each individual, but 

it may also speed up the resistance factor. Over the time, 

it may cause such health consequences that may have no 

feasible cure14. 

2. There are legal issues involved with growing 
genetically modified foods:

Many genetically modified foods are patented. 
This is done to protect the investment of the company 

involved. The average cost of a new GMO food product 

is $136 million. Without patents, companies would 

experience financial losses. Yet farmers who have their 
fields contaminated with GMO crops face legal liabilities 
that would normally not be present. Farmers growing 

patented crops, even without intent or knowledge of 

doing so, are held financially responsible by courts 
around the world15.

3. It creates unnatural combinations of DNA:

Genetic migrations are known to occur within 

species. This happens with plants and animals. What 

GMO foods do is combine unnatural combinations of 

DNA to create a new food product. These combinations 

may create allergy triggers and unintended consequences, 

even if research shows certain combinations are not 

harmful to humans15.

4. There may be health risks due to the 
consumption of certain GMO foods:

We can have the combination of blueberries and 

tomatoes as an example. This food is intended to improve 

the consumption of a certain antioxidant. In doing so, 

there may be health benefits that can help people fight 
cancer when consumed in significant amounts. Yet, 
at the same time, large doses of antioxidants may be 

harmful for the people who have been diagnosed with 

cancer or are cancer survivors. Transgenic DNA is 

known to survive digestion in the gut and may jump into 

the genome of mammalian cells, raising the possibility 

for triggering cancer16.

5. Some genetically modified foods may alter 
natural habitats:

In December 2017, the U.S. Food and Drug 

Administration approved a genetically modified food 
called AquAdvantage Salmon for use. It was ruled that 

the salmon are safe to eat, and the DNA introduced into 

the fish is safe for the creature. The fish grow faster than 



4168    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

typical salmon, so if they were to escape their enclosure, 

natural salmon populations could be greatly reduced, if 

not eliminated. 

6. Cross-pollination could have unintended 
consequences:

Farmers have the right to choose GMO crops or 

non-GMO crops. In a community the ratio is 80% non-

GMO and 20% GMO. Cross-pollination between these 

crops is going to occur because of insect interaction, 

wind dispersion, and other methods that nature uses to 

ensure plant maturity. When a GMO plant interacts with 

a non-GMO plant, a new species is essentially created. 

What happens to those seeds may have long-term 

consequences that are completely unpredictable. Even 

worse, the DNA from a GMO crop may be patented and 

then found in the non-GMO fields, exposing everyone to 
a higher legal liability risk15.

GMO CROPS IN INDIA

1. Bt Cotton: it is the only GMO crop cultivated in 

India in more than 10.2 million hectares. 

2. Bt Brinjal: The GEAC  in 2007, recommended the 

commercial release of Bt Brinjal, which was developed 

by Mahyco (Maharashtra Hybrid Seeds Company) 

in collaboration with the Dharward University of 

Agricultural sciences and the Tamil Nadu Agricultural 

University. But the initiative was blocked in 2010.

3. GM-mustard: The researchers at Delhi 

University have created hybridised mustard DMH-

11 using “barnase / barstar” technology for genetic 

modification. It is Herbicide Tolerant (HT) crop13. 
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Abstract

As they get older, older people can withdraw from social life. This caused a feeling of uselessness so that this 
condition was prone to depression. The aim of this research determined the differences in social interaction 
on the level of depression between the elderly who lived in Kelurahan Sukolilo Baru and the elderly who 
lived Panti Jompo Hargo Dedali Surabaya. The research method used a cross-sectional design. The research 
population was 30 elderly who lived in kelurahan Sukolilo Baru and 39 elderly who lived in Panti Hargo 
Dedali Surabaya. The sample was selected by using a total sampling technique. Data were analyzed by using 
the Mann-Whitney test. The results of this research indicated that social interaction was sufficient (66.6%) 
and the level of depression was moderate (3.3%) in the elderly who lived in Kelurahan Sukolilo Baru, while 
the interaction was sufficient and the level of depression in the elderly who lived in Panti Hargo Dedali 
Surabaya was less (48, 7%), and moderate depression rates were higher (28.2%). The statistical test showed 
that there were differences in social interactions and levels of depression between the elderly who lived in 
Sukolilo Baru and those who lived in Hargo Dedali Surabaya. The value obtained in Sukolilo Baru was ρ 
= 0.049 and in Hargo Dedali Surabaya was ρ = 0.023. There was a difference in social interaction with the 
level of depression between the elderly who lived in kelurahan Sukolilo Baru and the elderly who lived in 
Panti Hargo Dedali Surabaya. 

Keywords: Social Interaction, Depresion, Elderly, Residance 

 Introduction

Old age is considered a critical period of human life. 

Elderly people (elderly) need to interact with others to 

ask for help when they need it as a means of satisfying 

their emotional needs 1,2. However, with increasing age 

the elderly can withdraw from social life. This causes a 

feeling of uselessness so that this condition is prone to 

depression 3. Depression symptoms are a psychological 

problem that often occurs in the elderly 4 According to 

the World Health Organization (WHO), depression is a 

major cause of disability worldwide and is a major cause 

of disability. the main contributing factor to the overall 

global disease burden 5.

Worldwide, the prevalence rate of elderly depression 

in the general population varies and ranges between 

10% and 55% while in the institutionalized elderly it 

ranges from 34.6% -77.5% 6. Depression in the elderly 

in Indonesia according to the Indonesian Ministry of 

Health, (2017) was 11.6% and in East Java the incidence 

of depression in the elderly is 7.18%.

Several researchers have shown the benefits of 
living in a nursing home such as peer relationships, 

access to care and health facilities. However, placing 

the elderly in a home causes many problems 7. When 

an elderly person is in a nursing home, the elderly is 

likely to be physically, psychologically, emotionally 

and economically dependent 2 . The elderly who lives at 

home are physically, psychologically and satisfactorily 

higher than the elderly who lived in the orphanage 

because the elderly is related to their home. The elderly 

feels safer and have a positive feeling 8
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The living environment for the elderly varies, 

namely, it is divided into the elderly who lives in nursing 

homes and the elderly who lives at home 9. Based on 

Pae’s research, (2017) the proportion of depression in the 

elderly who lived at home experiences mild depression 

while the elderly who lived in nursing homes experience 

moderate depression10.

According to Izza & Munir (2010) that the solution 

for the elderly who are in nursing homes is to do 

recreational activities, exercise together, teach various 

skills and worship. Meanwhile, the solution for the 

elderly who lived at home is social support because the 

presence of other people is very influential in providing 
encouragement, assistance, comfort and attention in 

order to reduce the level of depression in the elderly 2

This research can analyze differences in social 

interactions. on the level of depression between the 

elderly who lived in Sukolilo Baru district and the 

elderly who lived in Panti Hargo Dedali Surabaya. 

Methodology

This research used a cross-sectional design because 

it measured the dependent and independent variables 

together. The population in this research were young 

elderly people in Kelurahan Sukolilo Baru and Panti 

Hargo Dedali Surabaya. The sampling technique used 

was total sampling. Meanwhile, data collection using a 

questionnaire and data analysis using the Mann-Whitney 

test. 

Research Result

3.1 Distribution of Respondents by Age of

Age of Kelurahan Sukolilo Baru

Category (f) (%)

60-69 Years 4 10.2

70-79 Years 25 64.1

>80 Years 1 2.5

Total 30 100

Based on table 1 respondents in Kelurahan Sukolilo Baru was mostly 70- 79 years as many as 25 elderly (64.1%), 

and the lowest level is> 80 years old as many as 1 elderly (2.5%).

Age of Panti Hargo Dedali Surabaya

Category (f) (%)

60-69 Years 9 23

70-79 Years 20 51.2

>80 Years 10 25.6

Total 39 100

Based on table 2, respondents at Panti Hargo Dedali Surabaya are mostly 70-79 years old as many as 20 elderly 

(51.2%), and the lowest level is> 80 years old as many as 10 elderly (25.6%).
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3.2 Distribution of Respondents by Gender

Gender of Kelurahan Sukolilo Baru

Category (f) (%)

Female 25 83.3

Male 5 16.6

Total 30 100

 Based on table 3, it showed that most of the respondents in Kelurahan Sukolilo Baru were female as many 

as 25 elderly or 83.3% and male gender as many as 5 elderly (16.6%).

Gender of Kelurahan Sukolilo Baru

Category (f) (%)

Female 39 100

Male 0 0

Total 39 100

 Based on table 4, it showed that most of the respondents who were at Panti Hargo Dedali Surabaya were 39 

elderly (100%) female and none of them were male.

3.3 Distribution of Respondents Based on Education

Education in Kelurahan Sukolilo Baru

Category (f)  (%)

Elementary school 6 15.3

Junior High School 16 41

Senior High School 5 12.8

University 3 7.6

Total 30 100

Based on table 5 in Kelurahan Sukolilo Baru, most of them have junior high school education as many as 16 

elderly (41%), and the lowest level was tertiary education with 3 elderly (7.6%). 
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Education at Panti Hargo Dedali Surabaya

Category (f) (%)

Elementary School 10 25.6

Junior High School 17 43.5

Senior High School 8 20.5

University 4 10.2

Total 39 100

Based on table 6 at Panti Hargo Dedali Surabaya, most of them have junior high school level as many as 17 

seniors (43.5%), and the lowest level is higher education with 4 elderly (10.2%).

3.4 Identifying social interactions among the elderly who lived in Sukolilo Baru Village and the elderly who 

lived in the Hargo Dedali orphanage, Surabaya.

Social Interaction (f) (%)

Good 10 33,3

Enough 20 66,6

Total 30 100

In table 7, Social Interaction in Kelurahan Sukolilo Baru, most of the social interactions were 20 elderly (66.6%) 

and the lowest level was good social interaction as many as 10 elderly (33.3%).

Social Interaction (f) (%)

Good 10 25,6

Enough 19 48,7

Less 10 25,6

Total 39 100

In table 8 Social interaction at the Panti Hargo Dedali Surabaya, most of the social interactions are sufficient as 
many as 19 elderly (48.7%) 10 elderly (25.6%) had good social interaction, and 10 elderly (25.6%) had less social 

interaction.

3.5 Identifying the level of depression in the elderly who lived with their family in Kelurahan Sukolilo Baru and 

the elderly who lived in Panti Hargo Dedali, Surabaya.
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Depression (f) (%)

Not depressed 3 10

Mild 26 86.6

Moderate 1 3.3

Total 30 100

In table 9 in Kelurahan Sukolilo Baru, it was found that most of the mild depression level was 26 elderly 

(86.6%), and the lowest level was moderate depression level. as much as 1 elderly (3.3%).

Depression  (f)  (%)

No depression 25 7.6

Mild 25 64.1

Moderate 11 28.2

Total 39 100

In table 10 at Panti Hargo Dedali Surabaya, most of the levels of mild depression were 25 elderly (64.1%), and 

the lowest level was no symptoms as many as 3 elderly (7.6%).

3.6 Analyze the difference between social interactions and the level of depression between the elderly who lived 

in Kelurahan Sukolilo Baru and the elderly who lived in Panti Hargo Dedali, Surabaya. 

Test of Mann Whitney 

Variable Place Mean Z Sig.(2-tailed)

 Social 
Interaction

Kelurahan 
Sukolilo Baru 30.1

- 1, 
972

0.049

 
Panti Hargo 

Dedali
38,7   

Based on the table 11, the results of Mann Whitney’s 

data analysis on the social interaction variable showed 

that a significant difference in the value of Sig. (2-tailed) 
is 0.049 with a Z value of -1.972, which meant that the 

value is less than 0.05 so that there is a difference in 

social interaction in Kelurahan Sukolilo. New with Panti 

Hargo Dedali Surabaya.

Based on table 12, the results of analysis of data 

Mann Whitney’s on the depression variable showed that 

the difference in value was significant, which means the 
value was less than 0.05, so there is a difference between 

depression in Kelurahan Sukolilo Baru and Panti Hargo 

Dedali Surabaya. 
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 Discussion

4.1 Identifying social interactions among the 

elderly who lived in Kelurahan Sukolilo Baru and the 

elderly who lived in Panti Hargo Dedali, Surabaya.

Based on table 1, it was known that social interaction 

among the elderly who lived in Kelurahan Sukolilo Baru 

has obtained 10 elderly social interaction data (33%), 

social interaction was sufficient for 20 elderly (66.6%) 
and lack of social interaction. Whereas in table 2 it was 

known that social interaction among the elderly who 

lived at Panti Hargo Dedali Surabaya had 10 good social 

interaction data (25.6%), enough social interaction was 

19 elderly (48.7%) and less social interaction was 10 

elderly (25.6%).

Elderly in the home spend most of their day doing 

little or no activities while remaining in a lying or sitting 

position, without social interaction, and they rarely 

engage in meaningful activities 11. However, an elderly 

person who lived in nursing home with good social 

interaction usually had high enthusiasm or motivation in 

existing activities such as exercising together and making 

handicrafts 12. As previous research stated that the social 

interaction of the elderly is sufficiently supported by 
activities in the orphanage such as gymnastics and skills 
13.

One of the reasons for someone who had sufficient 
social interaction at home is that they are still actively 

participating in groups in the home environment 8. From 

here the elderly can exchange ideas so that the elderly 

felt comfortable and did not lose their social role14.

4.2 Identifying the level of depression in the elderly 

who lived with their family in kelurahan Sukolilo Baru 

and the elderly who lived in the Panti Hargo Dedali, 

Surabaya.

Based on Table 3, it was known that the level of 

depression in the elderly who lived in Kelurahan 

Sukolilo Baru showed that there were no depression data 

as many as 3 elderly (10%), the level of mild depression 

was as many as 26 elderly (86.6%), the level of moderate 

depression was 1 elderly (3,3 %) and the degree of major 

depression was absent. Most of the levels of depression 

in the elderly who lived in Kelurahan Sukolilo Baru 

were mild depression.

Whereas in table 4, it was known that the level 

of depression in the elderly who lived at Panti Hargo 

Dedali Surabaya was obtained by no depression data of 

3 elderly (7.6%), the level of mild depression was 25 

elderly (64.1%), the level of moderate depression was 

11 elderly (28.2%) and degree of major depression does 

not exist. Most of the levels of depression in the elderly 

who lived in Panti Hargo Dedali Surabaya were mild 

depression.

One of the factors that can cause stress to the elderly 

who were in the orphanage was not having a family, 

loneliness, and self-isolation 15. The factor of staying 

at home depression was caused by decreased social 

support because the respondent’s family members had 

their own activities such as working, researching, so 

they did not have much time to interact with the elderly 
8. Decreased activity after retiring the elderly after losing 

their position or retiring can experience a decrease 

in activity16. This was due to the loss of friends and 

jobs; it was in this phase that the elderly began to lose 

their social role. The depression factor that lived in the 

nursing home was caused by the feeling of being wasted. 

The elderly who suddenly had to move to another home 

can feel that they were no longer useful because they felt 

that their family’s attention had decreased.

4.3 Analyze the differences between social 

interactions and levels depression between the elderly 

who lived in Kelurahan Sukolilo Baru and the elderly 

who lived in Panti Hargo Dedali, Surabaya. 

Based on the results of the research showed that 

there was a difference in social interaction with the 

level of depression between the elderly who lived in 

Kelurahan Sukolilo Baru (ρ= 0.049) and those who 
lived in Panti Hargo Dedali Surabaya (ρ=0.023). 
The results also showed that there were more elderly 

people who experienced enough social interaction in 

Kelurahan Sukolilo Baru than in Panti Hargo Dedali 

Surabaya. From the research data, most of the elderly 

who experienced enough social interaction in Kelurahan 

Sukolilo Baru were 20 elderly (66.6%), and those in 

Panti Hargo Dedali Surabaya were 19 elderly (48.7%).
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The results of the research on the level of depression 

also showed that the elderly with moderate depression 

level in Kelurahan Sukolilo Baru were less than in 

Panti Hargo Dedali Surabaya. From the research data 

obtained, most of the elderly who experienced moderate 

depression in Kelurahan Sukolilo Baru were 1 elderly 

(3.3%), and 11 elderly at Panti Hargo Dedali Surabaya 

(28.2%).

This was also the same as the results of the research 

(Pae, 2017) which states that the level of depression in 

the elderly who lived at home is less than the elderly 

who lived in an institution because the age factor of the 

elderly who lived in the institution tends to be older 

than the elderly who lived at home. Juliana Sukmawati 

(2008) states that there is a very significant relationship 
between family support and depression levels in the 

elderly. Elderly who received high family support 

were less at risk of experiencing depression 8.33 times 

compared to elderly with moderate family support. One 

such family support in principle the communication is a 

communication, because it is known that a behavior is a 

communication.17 

Conclusion 

The social interaction was sufficient for the elderly 
who lived in Kelurahan Sukolilo Baru more than the 

elderly who lived in Panti Hargo Dedali Surabaya. The 

level of depression in the elderly who lived in Sukolilo 

Baru Village is less than the elderly who lived in Panti 

Hargo Dedali Surabaya. There was a difference in social 

interaction with the level of depression between the 

elderly who lived in Kelurahan Sukolilo Baru and the 

elderly who lived in Panti Hargo Dedali Surabaya. 
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Abstract

Vitexagnus-castus has long been used to treat female reproductive disorders and fertility in Europe for 
thousands of years. On the other hand, date palm pollen is a herbal combination in traditional medicines 
generally used to treat female and male fertility. Therefore, the present study aimed to evaluate these two 
plants qualitatively extracts VitexAgnus and dates pollen in female rats’ hormonal measurement. After 
exposure to D-galactose, 60 Sprague Dawley rats (180±15 gram) weight and three months ages were 
randomly distributed into six groups, ten rats received normal saline (control group), ten rats received 70% 
of the ethanolic extract of Vitex (group 2), ten rats received d-galactose (3 groups), ten rats received date 
pollen extract (4 groups), ten rats received d-galactose, and Vitex (5 groups), and finally ten rats received 
d-galactose and dates pollen extract (six groups). Animals from each group underwent a blood hormone test 
LH, FSH, Progesterone, and Estrogen by using immunological assay enzyme_lnkedimmunosorbent assay 
kits.

The results found LH serum levels in the one group that received normal saline was significantly increased 
(P< 0.01) in the D-galactose groups, it significantly increased FSH serum levels in the control group that 
taken dates pollen (P< 0.01) rather than animals, which taken normal saline. Our results found a decrease 
in estrogen serum levels in the D-galactose groups rather than control groups. Finally, animals in the third 
group exposed to D-galactose at a dose rate on 500 mg/kg body weight for 30 days showed a significant 
decrease of Progestin level in serum of exposed rats. In conclusion: female hormonal measurement (LH) was 
increased, and (estrogen and progesterone) were dropped in the using date pollen. Otherwise, Vitexagnus-
castus hasno significant differences in the LH and FSH serum levels.
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Introduction

A shrub native to Central and Mediterranean Asia is 

the Vitexagnus-castus tree. The shrub has long, finger-
shaped leaves, dark purple berries, and blue-violet 

flowers. Vitexagnus-castus is used for conditions linked 
to the time, such as breast pain (breast pain), premenstrual 

syndrome (PM), and more serious symptoms of PMS. 

The fruit and seeds are used to produce medication 

(premenstrual dysphoric disorder or PMDD). It is often 

used for many other situations (1), although the bulk of 

these applications are not backed by sufficient scientific 
evidence. It grows from 2 to 4 meters in length and has 

many branches at the base. It has a silver-grey deciduous 

palm and has 5-7 leaves. The white flower is apically 
clustered. Its small black fruits with a diameter of half a 

cm. The shrub can withstand temperatures of 45 degrees 

Celsius, tolerate frost and exposure to direct sunlight(2).

Some studies constrained-action of Vitexagnuscastus 

extracts and their composition on mouse pituitary cells 
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under basal and stimulating conditions in primary 

cell culture. It was demonstrated that inhibition of 

prolactin is by using plant extracts. Both synthetic 

dopamine agonists and extracts of Vitexagnuscastus 

were significantly inhibited primary lactogenic hormone 
(PRL) secretion and TRH promoter of rat pituitary 

cells in outside living mousses. As a result, prolactin 

secretion can be inhibited by an antagonist of dopamine 

receptor addition (3). Therefore, due to the effect of 

dopamine, Agnuscastus can be considered an effective 

alternative drug for phytotherapy in the treatment of 

mild hyperprolactinemia(4).

Medicinal plants still exist as valuable therapeutic 

agents in traditional and modern medicine (5). 

Conventional Drugs are becoming more and more 

critical now. Search for a scientific basis in the research 
treat them (6). It comes from plants chemicals used to 

relieve impotence; they have the power to improve; these 

phytochemicals increase sexual desire and performance 

and sexual pleasure. Dates pollen grains are used to 

enhance fertility in women  (7).

Date palm contained mainly cholesterol, a carotenoid 

routine of estrogen. It was known for the emergence 

of a gonadotropin function in the body of rats the date 

palm (phoeneixdactylifera l.) it is considered the most 

important source of food. This is good for both humans 

and animals (8). The date contains a high proportion of 

some sugars is as high as 88% miscellaneous (9). Dates 

are also rich in mineral salts and vitamins for digging 

dates, percentage non-reducing sugar content: 3.82% 

fructose 1.68 and 1.53, respectively, according to local 

medical practices, the date is considered tonic; some 

people think it is an aphrodisiac, and the plant flower is 
used as a laxative. The current study goal to qualitatively 

evaluate two plant extracts vitexAgnus and dates pollen 

in the sex hormonal measurement of female rats after 

exposure to d-galactose.

Materials and Methods 

Experimental design

60 spray Dawley rat (180±15 grammes) weight 

and three months of age were randomly divided into 

six groups: control: subcutaneous injection of normal 

saline for 30 days and adjustable feeding of oral gavage 

twice daily for the last seven days; two groups; three-

month-old mice’s injection of saline under the skin for 

30 days and 70% of the ethanol extract of Vitex at the 

same time. 600 mg/kg third group three-month-old mice 

were subcutaneously injected with d-galactose (Merck, 

Germany; 500 mg/kg/day for 30 days) and twice daily 

given saline solution by gavage for seven days in four 

groups: three-month-old mice were subcutaneously 

injected with date pollen extract three hundred mg/kg/

day for 30 days and twice daily by gavage for seven days 

in saline solution. Five groups: 3-month-old mice’s were 

subcutaneously injected with d-galactose (five hundred 
mg/kg/day for 30 days) and given Vitex (six hundred 

mg/kg/day for seven days by flexible oral feeding; 
six groups: 3-month-old mice’s were subcutaneously 

injected with d-galactose (five hundred mg/kg/day for 
30 days) and dated pollen extract (300 mg/ kg/day for 

seven days by flexible oral feeding.

Estrus cycle matching

In some respects, the correct matching of the rat estrus 

cycle is an essential experimental method. Initially, 100 

mcg of estradiol valerate (synthetic estrogen) was being 

absorbed in 0.2 milliliters of olive oil and intramuscularly 

injected into the rat body. After forty-two hours, about 

fifty micrograms of progesterone was intramuscularly 
injected. All rats were stained and smeared after six h 

for the last four days of the experiment. The smear was 

fixed on a glass slide and stain with a 1% methylene blue 
aqueous solution, then perform microscopy(10).

Hormonal Measurement 

The mice were anaesthetized with ketamine/

xylazine after the experiment. Next, the heart extracted 

the blood samples and centrifuged them. Separate 

the serum and position it at -20 °C in the refrigerator 

before the hormone has been calculated. Enzyme-linked 

immunosorbent assay (ELISA) kits (biometric/USA) 

was used to test serum oestrogen and progesterone levels, 

and animal LH and FSH serum levels were assessed by 

ELISA assay kits (Biobase company, China). These kits 

have high specificity and sensitivity for LH and FSH rat 
detection.
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Statistical Analysis

Mean, and the standard deviation was calculated and 

analyzed by Anova using software Past3 version 3.0, 

among six groups, it was essential to use Tukeypairwise 

to differentiate data between two groups as letters.

Results and Discussion 

The effect of Vitex on blood sex hormone levels

Effect of Vitex and Dates pollen on the LH levels 

In this study, compared, the LH levels of the 

d-galactose group increased significantly (P <0.01). 
Compared to the control animals, on the other hand, 

Vitex extract was reduced considerably the LH levels 

of animals treated with Vitex + d-galactose (p < 0.05) 

while, Compared to the dates pollen, the LH level of 

the Pollen + d-galactose group has no significantly (p > 
0.05) decrease (Figure 1).

The efficacy of Vitexagnuscastus (Vitex; six 
hundred mg per kg) on the serum levels was illustrated 

as the mean ± the standard deviation. Based on one-

way ANOVA and post hoc test of the least-significant 
difference between mean, and the result was compared 

to control group, the study found that LH serum levels 

were significantly increased (P< 0.01) in the d-galactose 
groups. A previous study was noted that d-galactose 

could increase LH levels in mice (11), the study also 

found a decrease levels of LH serum levels in rats blood 

in the d-galactose group by in the group was taken 

Vitexin extract this result agreement with (12) in Egypt 

who was found that Vitexn secretes actual amounts of 

androgen which converted to estrogen, it was found 

that no significant differences in the mean of LH levels 
between control and d-galactose groups, this results not 

agreement with (13) who was found that aqueous extract 

of DPP pollen can be used as a sex enhancer and seems 

to cure rats infertility.

C o n tro l

D -g
a la

c to
s e

0

1 0

2 0

3 0

E ffe c t  o f  V ite x  a n d  D a te s  p o lle n  o n  th e  L H  le v e ls

LH
 le

ve
ls

 in
 s

er
um

 r
at

s 
(m

IU
/m

l)

N o rm a l S a lin e

V itexn

D a te s  p o lle n

* *

*

ns

Figure1: Effect of Vitex and Dates pollen on the LH levels.

Values are appear as mean ± SD, N = 10 for each 
group.- C1: Rats given normal saline for 30 days and 

oral gavage 2daily for the last seven day .-C2: saline 

under the skin for 30 days, and at the same time, 70% 

of the an extract ethanolic of Vitex . six hundred mg /

kg.-C3:d-galactosefive hundred mg / kg/ day for 30 
daysgiven saline solution twice daily by gavage for 7 

daysC4: date pollen extract three hundred mg / kg/ day 

for 30 days and were given saline solution twice daily by 

gavage for 7 daysC5:dgalactos five hundred mg / kg/ day 
for 30 dayand Vitex (600 mg / kg / by flexible feeding 
oral gavage 7 daysC6: d-galactose 500 mg / kg / day for 

30 days anddate pollen extracts 300 mg / kg / by flexible 
feeding oral gavage 7 days * p < 0.05, ** p < 0.01, and 

*** p < 0.001 , ns non-significant.
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In this study, compared, the FSH levels of the 

d-galactose group decrease significantly (P <0.01). 
Among control animals, it was found increase levels of 

FSH in the dates pollen in the control group, on the other 

hand, Vitex extract and dates pollen was non significantly 
different in the FSH levels of animals treated with Vitex 

+ d-galactose (p >0.05) and dates pollen +d-galactose 

(p >0.05 (Figure 2) (13). In an animal treated with a 

dose of 150 mg/ kg of Dates Pollen extract, he found 

the results revealed a significant (P< 0.05) increase in 
testosterone and FSH serum levels. Figure 2 presented 

that there was no significant difference between the 
control group, d-galactose group in the measurement 

of FSH serum levels, this result agreement with (12) 

who was found showed that the tested extract had no 

significant appearance on plasma serum of FSH in the 
normal group and female ovariectomized rats.

Our result found a significant increase in F.S.H. 
serum levels in the control group that took dates pollen 

(P< 0.01) rather than animals that took normal saline. 

The results were in agreement with (14) who investigated 

that F.S.H. levels were increased in his control groups 

150 mg/K.B.W. from days 14 as (13.88 ± 0.26) to days 

42 post-exposure levels (17.54 ± 0.6 ng/ml).
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Figure2: Effect of Vitex and Dates pollen on the FSH levels

Values are appear as mean ± SD, N = 10 for each 
group.- C1: Rats given normal saline for 30 days and 

oral gavage 2 daily for the last seven day .-C2: saline 

under the skin for 30 days, and at the same time, 70% 

of the an extract ethanolic of Vitex . six hundred mg 

/ kg.-C3: d-galactosfive hundred mg / kg/ day for 30 
daysgiven saline solution twice daily by gavage for 7 

daysC4: date pollen extract three hundred mg / kg/ day 

for 30 days and were given saline solution twice daily 

by gavage for 7 daysC5:d galactos five hundred mg / 
kg/ day for 30 dayand Vitex (600 mg / kg / by flexible 
feeding oral gavage 7 daysC6: d-galactose 500 mg / kg / 

day for 30 days anddate Pollen extracts300 mg / kg / by 

flexible feeding oral gavage 7 days* p < 0.05, ** p < 0. 
01, and *** p < 0. 001 , ns non- significant

In this study, compared, the Estrogen levels of the 

control group decreased significantly (P <0.01) among 
control rats it was found reduced levels of estrogen in 

the fourth group after exposure to d-galactose, on the 

other hand, Vitex extract have was non significantly 
increase in the Estrogen levels of animals treated with 

Vitex + d-galactose (p <0.05) rather than control groups, 

while the study not found dates pollen +d-galactose have 
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different(p >0.05)with control groups (Figure 3).

Our results were not agreement with (15) who was 

found that a significant increase (p<0.01) at the level of 
progesterone and estrogen compared to the health group 

only in the experimental group type three (taking four 

hundred milligrams per kilogram palm pollen extract). 

Our results found a decrease of estrogen serum levels in 

the d-galactose groups due compare with control groups; 

this is because some studies are indicating apoptotic 

follicles increase and estrogen production reducing, 

the D-galactose toxicity form which plays a role in the 

development of primary ovarian insufficiency due to 
early depletion of ovarian follicles (16).
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Figure 3: Effect of Vitex and Dates pollen on the 

Estrogen levels Values have appeared as mean ± SD, N 

= 10 for each group.- C1: Rats given normal saline for 
30 days and oral gavage two days for the last seven days 

-C2: saline under the skin for 30 days, and at the same 

time, 70% of the extract ethanolic of Vitex. six hundred 

mg / kg -C3: galactose five hundred mg / kg / day for 30 
days given saline solution twice daily by gavage for 7 

days C4: date pollen extract three hundred mg / kg / day 

for 30 days and were given saline solution twice daily 

by gavage for 7 days C5:d-galactose five hundred mg / 
kg / day for 30 day and Vitex (600 mg / kg / by flexible 
feeding oral gavage 7 days C6: d-galactose 500 mg / kg 

/ day for 30 days and date pollen extracts 300 mg / kg / 

by flexible feeding oral gavage 7 days * p < 0.05, ** p 
< 0. 01, and *** p < 0. 001, ns non-significant.Animals 
in the third group that exposed to d-galactose at a dose 

rate of 500 mg / k. B.W. for 30 days showed a significant 
decrease of progesterone level in serum of exposed rats, 

as well as sixth groups which received d-galactose+ 

date pollen as 500 mg/kg/day for 30 days and date 

pollen, extract 300 mg/kg, have a significant decrease 
in the progesterone serum levels than control groups. 

On the other hand, there were no significant differences 
(P>0.05) between the fourth and the second group in the 

taken of Vitexin; these results were in disagreement with 

(Ibrahim et al., 2008).
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Figure 4: Effect of Vitex and Dates pollen on the Progesterone levels

Values appear as mean ± SD, N = 10 for each group.

- C1: Rats given normal saline for 30 days and oral 

gavage two days for the last seven day.-C2: saline under 

the skin for 30 days, and at the same time, 70% of the 

extract ethanolic of Vitex. six hundred mg / kg.-C3: 

galactose five hundred mg/kg/day for 30 days given 
saline solution twice daily by gavage for seven days C4: 

date pollen extract three hundred mg/kg/day for 30 days 

and were given saline solution twice daily by gavage for 

seven days C5:d-galactose five hundred mg/kg/day for 
30 days and Vitex (600 mg/kg / by flexible feeding oral 
gavage seven days. C6: d-galactose 500 mg / kg / day for 

30 days and date pollen extracts 300 mg / kg / by flexible 
feeding oral gavage 7 days. * p< 0.05, ** p < 0. 01, and 

*** p < 0. 001, ns non-significant.

The low progesterone levels in animals are 

unknown. However, Subclinical hyperprolactinemia has 

been suggested, or High levels of pre-menstruation or 

stress induced Prolactin also can inhibit the growth of 

the corpus luteum. Other Possible associations include 

those that are seen psychologically stressed (17), 

Excessive Exercise, or exposure to Endocrine Disruptive 

Chemicals (18).

In conclusion: female hormonal measurement (LH) 

was increased, and (estrogen and progesterone) were 

dropped in the using date pollen. Otherwise, Vitexagnus-

castus have no significant differences in the LH and FSH 
serum levels. 
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Abstract 

Introduction: Hypertension in the world and Indonesia has been increasing every year. Hypertension can be 
prevented by controlling risky behaviors such as smoking, unhealthy diet, obesity, lack of physical activity, 
and excessive alcohol consumption. Aim: This study aims to predict hypertension using an ordinal regression 
model. Materials and Method: This research is an observational analytic study using a cross-sectional 
approach. The research was conducted in Jati Agung Subdistrict, South Lampung in 2021. The measuring 
instrument used a questionnaire and measured blood pressure. The study population was all people over 50 
years of age, with a total sample of 92 people. The independent variables include age, gender, education, 
job status, consumption of fatty foods, physical activity, alcohol consumption, and smoking behavior. The 
dependent variable in this study was hypertension. The analysis used was univariate and multivariate using 
ordinal regression models. Results: The analysis found that most of the respondents were aged 61-70 years, 
women, elementary education level, did not work, rarely ate fatty foods, had enough physical activity, did 
not drink alcohol, did not smoke, and was categorized as level-1 hypertension. Multivariate analysis used 
regression. ordinal, it was found that the variables associated with hypertension were gender (p = 0.034) and 
consumption of fatty foods (p = 0.000). Conclusion: The variables associated with hypertension are gender 
and consumption of fatty foods. 

Keywords: ordinal regression, gender, consumption of fatty foods, hypertension 
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Introduction 

Currently, the world is facing a Covid-19 outbreak.1 

On the other hand, there are several diseases whose 

numbers are increasing every year.2 One of the diseases 

is hypertension. The Institute for Health Metrics and 

Evaluation (IHME) in 2017, stated that of the 53.3 

million deaths in the world, 33.1% of the causes of death 

were cardiovascular disease, 16.7% cancer, 6% diabetes, 

and endocrine disorders, and respiratory infections 

4.8%. Data on the causes of death in Indonesia in 2016 

showed a total of 1.5 million deaths with the most 

common causes of death were cardiovascular disease 

36.9%, cancer 9.7%, diabetes and endocrine disease 

9.3% and tuberculosis 5.9%. IHME also stated that 

from a total of 1.7 million deaths in Indonesia, the risk 

factors that caused death were hypertension of 23.7%, 

hyperglycemia of 18.4%, smoking 12.7%, and obesity 

of 7.7%.

Every year nearly 9.5 million cases of hypertension 

are recorded.3 The World Health Organization (WHO) 

in 2015 stated that as many as 1.13 billion people in the 

world have hypertension. The number of hypertension 

sufferers is estimated at 1.5 billion people in 2025 and 

an estimated 10.44 million people die from hypertension 

each year. The prevalence of hypertension in Indonesia 

has increased from 2013 to 2018. Based on the 2013 

Basic Health Research survey, shows hypertension 

with a prevalence of 25.8%.4 Meanwhile, 2018 showed 

an increase of 34.1%.5 The estimated number of 

hypertension cases in Indonesia is 63,309,620 people, 

while the death rate in Indonesia due to hypertension 

is 427,218 deaths. This number will have an impact 

on various sectors and are potentially dangerous for 

humans.6
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Signs and symptoms of hypertension often go 

undetected.7 As many as 90% of hypertension has 

no known cause (primary hypertension) and 10% is 

congenital from the disease suffered. Hypertension has 

the potential to damage organs in the body, such as blood 

vessels, heart, and kidneys. Organs that have blood 

vessels will be affected by hypertension. Hypertension 

can be prevented by controlling risky behaviors such 

as smoking, an unhealthy diet, less consumption of 

vegetables and fruits, consumption of sugar, excess 

salt and fat, obesity, lack of physical activity, excessive 

alcohol consumption, and stress.8 This study aims to 

predict hypertension using an ordinal regression model. 

Materials and Method

This research is observational analytic using a 

cross-sectional approach. The research was conducted 

in Jati Agung Subdistrict, South Lampung in 2021. 

The measuring instrument used a questionnaire and 

measured blood pressure. The study population was all 

people over 50 years of age, with a total sample of 92 

people. The independent variables include age, gender, 

education, job status, consumption of fatty foods, 

physical activity, alcohol consumption, and smoking 

behavior. The dependent variable in this study was 

hypertension. According to JNC VIII, hypertension is 

divided into three categories, namely, prehypertension 

if the systolic blood pressure is 120-139 mmHg, and 

diastolic 80-89 mmHg, level-1 hypertension if the 

systolic blood pressure is 140-159 mmHg and diastolic 

90-99 mmHg, and level-2 hypertension if systolic blood 

pressure >160 mmHg and diastolic >100 mmHg. The 

analysis used was univariate using percentages and 

multivariate using ordinal regression models to identify 

factors associated with the incidence of hypertension. 

Results and Discussion 

Table 1. Sociodemographic Characteristics and Blood Pressure Measurement 

Sociodemography Characteristics Frequency Percentage (%)

Age (years)

50-60 22 23,9

61-70 53 57,6

>70 17 18,5

Gender 
Man 41 44,6

Woman 51 55,4

Education level

Elementary school 55 59,8

Junior high school 13 14,1

Senior high school 21 22,8

Bachelor 3 3,3

Job status
No 61 66,3

Yes 31 33,7

Consumption of fatty foods
Rare 60 65,2

Often 32 34,8

Physical activity 
Enough 53 57,6

Less 39 42,4

Alcohol consumption
No 58 63,0

Yes 34 37,0

Smoking behavior 
No 57 62,0

Yes 35 38,0

Hypertension 

Pre-Hypertension 14 15,2

Level-1 47 51,1

Level-2 31 33,7

Total 92 100,0
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This study found that most of the respondents were 

aged 61-70 years. The health level of a person tends 

to decline so that he is susceptible to disease, one of 

which is hypertension. At this age, it is very important to 

maintain a healthy lifestyle and avoid the risk of disease. 

Health problems at this age are very diverse, such as 

weight gain and other health problems. Someone at this 

time is advised to carry out health screening to detect 

diseases.9

Most of the respondents are women. Previous studies 

have found that sex differences have implications for 

the prevalence and factors that influence hypertension. 
Meanwhile, hypertension control between men and 

women did not differ in antihypertensive treatment. 

The study also found that most of the respondents with 

hypertension were women.10

The characteristics of respondents based on 

education are mostly elementary schools. The level of 

education is one of the factors affecting knowledge. A 

good level of knowledge will lead to good behavior. 

Higher education will increase understanding and good 

behavior. Meanwhile, low education will result in poor 

understanding and bad behavior.11

Majority category of respondents are not working. 

Work is an activity to find a source of income. A person 
who works will get an income that can be used for health 

maintenance. Most of the respondents in the study were 

not working which has implications for the lack of health 

care.12

Most of the respondents have the habit of rarely 

eating fatty foods. Excessive consumption of saturated 

fat will increase low-density lipid (LDL).13 High 

LDL levels will increase blood pressure and can have 

an impact on coronary heart disease. This risk can be 

reduced by substituting fat sources from whole grains, 

olive oil, and avocados.14

Physical activities carried out by the respondents 

were in the moderate category. The physical activities 

carried out by the respondents were jogging and light 

exercise. Respondents mostly did not consume alcohol 

and did not smoke. They have the awareness to avoid 

alcohol consumption and smoking. Most of the 

respondents were in the category of level-1 hypertension. 

According to JNC VIII, level-1 hypertension if the 

systolic blood pressure is 140-159 mmHg and diastolic 

90-99 mmHg.15 

Table 2. Estimation of Hypertension Based on Ordinal Regression Analysis 

Variables
Pre Hypertension

n (%)
Level-1
n (%)

Level-2
N (%)

p-value

Age (years) 0,611

50-60 10 (45,5%) 11 (50,0%) 1 (4,5%)

61-70 4 (7,5%) 28 (52,8%) 21 (39,6%)

>70 0 (0,0%) 8 (47,1%) 9 (52,9%)

Gender 0,034

Man 4 (9,8%) 20 (48,8%) 17 (41,5%)

Woman 10 (19,6%) 27 (52,9%) 14 (27,5%)

Education level 0,992

Elementary school 1 (1,8%) 27 (49,1%) 27 (49,1%)

Junior high school 0 (0,0%) 9 (69,2%) 4 (30,8%)

Senior high school 10 (47,6%) 11 (52,4%) 0 (0,0%)

Bachelor 3 (100,0%) 0 (0,0%) 0 (0,0%)
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Job status 0,876

No 5 (8,2%) 33 (54,1%) 23 (37,7%)

Yes 9 (29,0%) 14 (45,2%) 8 (25,8%)

Consumption of fatty foods 0,000

Rare 11 (18,3%) 36 (60,0%) 13 (21,7%)

Often 3 (9,4%) 11 (34,4%) 18 (56,2%)

Physical activity 0,749

Enough 9 (17,0%) 32 (60,4%) 12 (22,6%)

Less 5 (12,8%) 15 (38,5%) 19 (48,7%)

Alcohol consumption 0,389

No 10 (17,2%) 35 (60,3%) 13 (22,4%)

Yes 4 (11,8%) 12 (35,3%) 18 (52,9%)

Smoking behavior 0,522

No 8 (14,0%) 36 (63,2%) 13 (22,8%)

Yes 6 (17,1%) 11 (31,4%) 18 (51,4%)

The results showed that most respondents in the 

pre-hypertension category were aged 50-60 years, 

level-1 hypertension was 61-70 years old, and level-2 

hypertension was aged >70 years. Although there is 

no relationship between age and hypertension, blood 

pressure substantially increases with age. The results of 

this study are supported by previous studies which found 

no relationship between age and hypertension.16

Hypertension in the pre-hypertension category 

and level-1 hypertension were dominated by women. 

Meanwhile, level-2 hypertension is dominated by men. 

This is following previous studies which found that 

hypertension in women was more at the age of 50 years, 

while hypertension in men was more at the age >60 

years. The level of education shows that the higher level 

of education, the lower the risk of hypertension. This is 

related to the knowledge possessed by the respondent. 

High education correlates with good knowledge.

Cont... Table 2. Estimation of Hypertension Based on Ordinal Regression Analysis 

Respondents who work are more likely to experience 

pre-hypertension and level-1 hypertension. Meanwhile, 

respondents who do not work more experience level-2 

hypertension. This is following previous research which 

found that someone who is sufficiently financed will take 
advantage of health services, one of which is to control 

blood pressure.17 Respondents who have sufficient 
physical activity are more in the pre-hypertension 

category, while respondents who lack physical activity 

are more in the category of level-2 hypertension. This 

is because regular and measured physical activity is one 

of the preventions of hypertension. So that the results 

of this study showed that better physical activity makes 

lower the risk of hypertension complications.

Respondents who did not consume alcohol were 

more in pre-hypertension, while those who consumed 

alcohol were more in level-2 hypertension. This is due 

to the presence of chemicals from alcoholic drinks that 

trigger an increase in blood pressure. Although there 

is no association between alcohol consumption and 
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hypertension, the research is consistent with the theory 

that alcohol increases blood pressure. Respondents 

who smoke tend to fall into the category of level-2 

hypertension. This is due to the effects of chemicals 

in cigarettes which can trigger an increase in blood 

pressure. Past research has found that smoking increases 

the risk of hypertension.18

The analysis found that there is a relationship between 

gender and hypertension. The risk of hypertension in men 

and women is both high. Men experience hypertension 

more often than women at the age of fewer than 55 

years. Meanwhile, women who are more than 55 years 

old are more susceptible to developing hypertension. 

Women have more of the hormone progesterone, 

which is thought to play a role in causing high blood 

pressure. Apart from hormonal problems, stress can also 

make women more prone to developing hypertension 

than men.19 Stress is one of the factors that have been 

known to influence hypertension. Studies have found 
that women’s brain cells are more sensitive to a stress 

hormone called corticotropin-releasing factor so that 

women are twice as likely to experience stress as men, 

which results in the risk of hypertension.20 

The results showed a relationship between 

consumption of fatty foods with hypertension. One of 

the factors causing hypertension is food intake. This is 

because food has a significant role in increasing blood 
pressure, such as excessive consumption of sodium, 

carbohydrates, protein, and fat.21 High consumption 

of fat can cause blood pressure to rise.22 Excessive 

fat consumption will increase cholesterol levels in the 

blood, especially LDL, which will accumulate in the 

body. Fat deposits caused by cholesterol stick to blood 

vessels. This situation causes blockage of blood vessels. 

Blood flow throughout the body will be disrupted and 
can lead to increased blood volume and blood pressure. 

The recommended fat consumption for hypertensive 

patients is 27% of the total energy and <6% is the type of 

saturated fat. Several studies have shown a link between 

fat consumption and increased blood pressure.23 

Conclusion 

The analysis found that most respondents were aged 

61-70 years, women, elementary education level, did 

not work, rarely ate fatty foods, had enough physical 

activity, did not drink alcohol, did not smoke, and 

were categorized as level-1 hypertension. Multivariate 

analysis used ordinal regression. It was found that the 

variables associated with hypertension were gender 

(p = 0.034) and consumption of fatty foods (p = 
0.000). Suggestions for health services are to establish 

hypertension control and prevention programs through 

health promotion activities. 
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Abstract

Background: Medicinal plants have an important role in traditional medicine. Mentawai ethnic in Mentawai 
islands is one of the indigenous tribes in Indonesia that have strong traditional practices. However, little 
information is known about the medicinal plants that they use. This study aims to analyze medicinal 
ingredients used by Mentawai people seen from ethnomedicine and modern pharmacology perspectives. 
Methods: Data was collected through observations and interviews with key informants in Madobag village, 
Mentawai Regency, Indonesia. Results: Most of the medicinal plants according to the informant (Sikerei) 
were used for treating swelling, new wounds, and lymphatic diseases. Based on modern pharmacology 
literature, some of the plants used by the Mentawai people have the properties of antimicrobial, anti-
inflammation, and antioxidants. Conclusion: Traditional healer in Mentawai islands has knowledge of 
medicinal plants even though some of them do not correspond to the modern pharmaceutical science. 
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Introduction

One of the cultural characteristics of people in 

developing countries is that traditional elements are still 

dominant in daily life. This situation is supported by 

biodiversity whose use has undergone a long history as 

part of their culture. One of these activities is the use of 

medicinal plants by various ethnic groups or groups of 

people living in remote areas. The healing tradition of a 

community cannot be separated from the local culture. 

In most societies, the modern medical system coexists 

with the traditional healing system. The use of natural 

and local products related to people’s perspectives and 

life is generally used as the basis for traditional medical 

systems.1 Perception of the concept of health and illness 

and the diversity of plant species used as traditional 

medicines are formed through social construction from 

generation to generation and are believed to be true. The 

relationship between humans and their environment is 

determined by local culture as the knowledge that is 

believed and becomes the source of the value system.2,3 

The knowledge system possessed by the community 

is one part of the culture of indigenous tribes and 

rural farmers.2,4 Mentawai is one of the ethnic groups 

in Indonesia that inhabits remote Mentawai islands in 

West Sumatra Province. The health knowledge system 

related to the concept of health-sickness affects the 

health behavior of the Mentawai ethnic group. One of 

them is the belief in Sikerei to cure illnesses. Sikerei is 

a term for a traditional healer. Mentawai people believe 

that Sikerei has the knowledge, expertise, and skills in 

medicine and medicinal plants. People who can relate 
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to the spirits and souls of people in the real world and 

the supernatural. They have the capability to protect 

from magic and diseases by using certain mantras and 

rituals.5,6

The special abilities of a Sikerei are not just obtained, 

there are many stages and tests that one must go through 

to become a Sikerei. He must go through a long process 

to gain knowledge about medicinal herbs, rituals or 

traditional ceremonies, chants (urai sikerei), and dances 

(turuk). All of that knowledge and skills are obtained 

by learning from senior Sikerei. The senior Sikerei acts 

as a teacher and mentor known as sipaumat. Although 

there is no prerequisite for gender to become a Sikerei, 

in general, and it can even be said that most Sikerei are 

male and together with the rimata (leader of a group of 

relatives/clans) he leads a ceremony.

The Mentawai people respect Sikerei because they 

are seen as people who have maturity and wisdom in 

carrying out traditions and customs. As well as service 

and ability to provide traditional medical treatment. 

Considering the vital position of Sikerei in providing 

medical treatment to Mentawai people, it is important 

to problematize the treatment and medicinal plants 

ingredient used by Sikerei from modern medical 

perspectives. This study is well-rooted in ethnomedicine 

conception that essential in revealing medicinal plants 

that prospective to be the new source of drugs. Besides, 

the ethnomedicine approach could be used to protect 

indigenous people from the misuse of medicinal plants.7 

Ethnomedicine studies combine anthropological study 

and drug discovery research. Anthropological studies 

look at traditional medicine’s cultural understanding and 

context. While the drug discovery study aims to develop 

vendible pharmacological outcome.8

In light of the above, this study aims to analyze the 

medicinal ingredients used by Sikerei to treat health 

problems, especially swelling problems. The discussion 

is based on cultural and pharmaceutical perspectives. 

Methods

This study was qualitative research. This study 

was conducted in Madobag Village, South Siberut 

District, Mentawai Regency, West Sumatra Province, 

Indonesia. Data were collected through participatory 

observation. Researchers made direct observations, 

taking videos, field notes, and conducted interviews 
with informants. All participants signed an informed 

consent indicating that they agreed to participate and 

agreed to be videotaped and photographed. The data 

collection was conducted in one month. During the data 

collection, the researchers lived with the local people. 

Establishing good communication relationships between 

researchers and informants is important to extract data 

from informants. Although there should be still a barrier 

between the two so that going native does not occur.9 

Results and Discussion

Pabetei ritual

The Mentawai people who live in Madobag Village 

believe that the illness they suffered was caused by 

magic and evil spirits. To cure the illness suffered by the 

Mentawai people, they performed a healing ritual called 

pabetei. Pabetei was performed by Sikerei that aimed 

to expel evil spirits (sanitu) from the patient’s body. In 

practice, pabetei also used several kinds of medicinal 

plants.

Diseases that are cured through pabetei are of various 

types such as high fever and skin diseases. The main 

role of a Sikerei is to treat diseases and lead traditional 

rituals. When the pabetei was about to be carried out, 

Sikerei asked the patient’s family to provide pork (saina 

‘) and chicken (gougouk) which were a prerequisite for 

the treatment. During the ritual, the two animals were 

slaughtered to be eaten by family and clan members. The 

pabetei ritual was attended by all relatives of the patient 

and was believed to be attended by the spirits of the 

ancestors. During Pabetei there were taboos that must 

be avoided, including eating certain types of animals 

and plants, prohibiting bathing and having sexual 

intercourse, and avoiding bad actions. The pabetei ritual 

was performed at the request of the patient or his family, 

including the time for performing the ritual. 
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 Figure 1. Pabetei ritual by Sikerei. 

Source: Researcher documentation 

Cultural belief, substantially, infl uences the health 
behavior of the people. Customs, traditions, and rituals 

that are performed in the family and the community 

in general, become a part of the community’s life and 

embedded into behavior and used as the community’s 

identity.10,11 Pabetei rituals and the medicinal herbs used 

are one among many of ethnomedicines in Indonesia. In 

other ethnic groups, similar phenomena were also found. 

Research on Tidung community reveals the local wisdom 

of the community in traditional medicine efforts. Tidung 

community uses three approaches to overcome the health 

problems they experience, namely using the traditional 

medicinal approach, the supernatural approach, and the 

combination of both.12

Research on Dole-dole healing ritual in the Butonese 

community shows that the Buton people believe in 

traditional medicine more than modern medical care.13 

Likewise, in Africa the people of Ghana rely on traditional 

medicine by seeking health treatment from groups of 

prayer rituals and taking herbal medicine.1411 People 

of Ghana choose to visit traditional healers because 

they think traditional medicine is more effective. This 

phenomenon is also caused by dissatisfaction to modern 

medical treatment outcomes besides its high cost.15 

Medicinal plants used for swelling healing

One of the diseases that are treated through the 

pabetei ritual is swelling (Oilu). The swelling problem 

is believed by the Mentawai people to be caused by 

contact with dead pigs while in the fi elds. The treatment 
process was carried out by three Sikereis. The three 

Sikereis would fi rst look for medicinal plants in the yard 
or forest (atauleleu). The plants used were Simakainout

(1 fl ower and 1 leaf), Allepet (2 leaves), Allelep 

Simabulau (2 leaves), Simuruh (1 leaf and 1 fl ower), 
JiaJiat (1 stem), Sibakat laggai (2 leaves). All of these 

plants were shredded using grated sago leaves (dudurut).

Furthermore, the grated results were squeezed out to 

drink. This potion was taken twice a day, for three days. 

The waste was smeared on the sore place and then tied 

with a cloth.
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If after three days, the swelling had not healed, 

then the stage 2 treatment would be carried out. In 

stage 2, a dance (turuk) was performed as part of the 

treatment process carried out by Sikerei in uma. Uma is 

a communal house where assets are stored and a place to 

hold tribal ceremonies.6

 

 Figure 2. Uma of Madobag village (left); Allepet leaves (right)

Source: Researcher documentation 

In the second stage of treatment, the family prepared 

one pig weighing 60 kg and three chickens. In this second 

stage, the medicinal plants needed were mumunen (1 

flower), surak (2 leaves), katcaila (2 leaves), botbolo (2 

leaves), sogha buluk (2 leaves), sigigri (2 leaves), buluk 

duruk (2 leaves), katuicha (2 leaves), tebeleki (2 leaves), 

palakuruk bakbak (2 leaves). The composition of these 

herbs is called Sibakat laggai. The next process, Sikerei 

melted tin-lead (bulao) to be molded using bamboo 

sticks with a length of 3-5 cm. After the tin cooled, it 

was put into bamboo with a length of 50 cm. This tin-

filled bamboo symbolized evil spirits.

After the process was complete, Sikerei began to 

recite the incantation for about 30 minutes while ringing 

a small bell called jejeneng to bring forth a good spirit 

(simagre). Meanwhile, the patient’s family slaughtered a 

chicken to take its liver. Chicken liver was handed over 

to Sikerei as a dish to summon good spirits. Furthermore, 

the Sikerei performed a dance (turuk) to ward off evil 

spirits. Turuk is a traditional Mentawai dance that mimics 

the movements of animals in their environments such 

as eagles, monkeys, and chickens. The turuk movement 

also involves stomping the foot to the rhythm of the drum 

(Gajeumak). After exorcising evil spirits, Sikerei got 

guidance from the ancestral spirits about the medicine 

to be used. Turuk performed by Sikerei in the healing 

ritual is called Turuk Puliaijat (Treatment Ritual). In the 

middle of the ritual, Sikerei touched the patient’s head 

with a plate filled with medicinal leaves. When touching 
the patient’s head, a clot of blood appeared on the plate, 

as well as from the crown of the patient, a handful of fine 
shells emerged from the patient’s head. Furthermore, 

Sikerei concocted the drugs to be given to the patient.

After the medicinal ingredients were ready, the 

dance was continued to the final stage by the three 
Sikerei holding a bamboo filled with lead. The goal 
of the final stage of this dance was to ask the patient 
for forgiveness from the evil spirit. After the dance 

finished, the ritual was continued by giving the patient 
the enchanted chicken liver to eat. This chicken liver 

symbolizes the good spirit (simagre). The next day, a 

pig and chicken slaughtering ceremony was held as a 
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symbol of the completion of the healing ritual. 

Medicinal plants used by Mentawai people viewed 

from pharmaceutical lens

One of the reasons for the use of medicinal plants 

by Sikerei is because they are considered to have 

supernatural powers that can accelerate the healing of 

diseases. This is consistent with what Singer and Baer 

stated that the medical system is an integral part of a 

culture.16 Other factors that cause traditional medicine 

to be of great interest to the Mentawai community is the 

perception of the people that the disease they suffer is 

not serious and is not life-threatening so that they do not 

need to see a doctor.6 This is in accordance with what 

was stated by Spradly, that culture as knowledge, values   

are used to interpret experiences and generate social 

behavior.9 Apart from Botbolo leaves, there are several 

other plants such as Simakainout leaves (Cyrtandra 

pendula) which are used for swelling, Allelep Simabulau 

(Cassia alata) for skin problems, and others. The plant 

names below can be used for various diseases, such as 

skin diseases, wounds, sprains, ulcers, and so on. 

Most of the plant parts used by the Mentawai 

tribe are leaves including Cyrtandra pendula 

Blume, Ficus benyamina, Cassia alata, Alpinia 

malaccensis (Burm.f.) Rosc, Monochoria vaginalis, 

Garphtophyllum pictum, Blumea lanceolaria (Roxb.) 

Druce, Rhaphidophora celatocaulis, Codiaeum 

variegatum, Dracaena maingayi, Piper crocatum Ruiz 

& Pav., Piper umbellatum, Flemingia macrophylla, and 

Pseuduvariam acrophylla. Other parts used are flowers 
such as Solanum ferox, Monochoria vaginalis, Etlingera 

elatior and Homalomena singaporensis Regel stems. 

The chemical content of medicinal plants used by the 

Mentawai ethnic group is Solanin (0.30%) and Alkaloid 

(0.43%) in the Solanum ferox plant.17 Antibacterial 

rhine is a chemical ingredient in the leaves of Cassia 

alata, saponins, flavonoids and polyphenols in the Ficus 

benyamina plant.

The rhizome of Alpinia malaccensis (Burm.f.) Rosc 

contains methyl cinnamate essential oil.17 Meanwhile, 

the essential oil from the leaves (± 0.16%) contains more 

terpenes than the rhizome. The essential oil in the leaves 

contains kaneelzuur-methyl ester and allokaneelzuur.18 

The essential oils of E. megalocheilo are monoterpenes, 

sesquiterpenes, oxygenated sesquiterpenes, oxygenated 

terpenes and terpenes.19 Graphtophyllum pictum 

leaves contain phytol, n-nonacosane, and acetone 

hexahydrofarnesil.20 The main compound of Blumea 

lanceolaria (Roxb) is methyl thymol (95%).21 The leaves 

of Codiaeum variegatum contain alkaloids, glycosides, 

saponins, tannins, cardenolides, steroids, and philat and 

contain very small amounts of flavonoids, phlobatnins, 
phenols, and anthraquinones.22

Methanol extract from Piper crocatum Ruiz & Pav. 

indicates the IC50 value 2.04; 1.34, 2.08 and 27.40 μg / 
mL in n-hexane, ethyl acetate, butanol fraction solvent. 

Piper umbellatum leaves contain terpenes (especially 

in essential oils), alkaloids, flavonoids, sterols and 
secondary metabolites. Flemingia macrophylla stem 

extract contains a new Isoflavone, called flemiphyllin.23 

The leaves of Pseuduvaria monticola and Pseuduvaria 

macrophylla contain not only alkaloids but also 

benzopyran derivatives, aptolic phenolic acid, and 

phenyl propanoid. The medicinal plants used by Sikerei 

and their usage according to modern pharmaceutical 

science are summarized in table 1. 
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Table 1. Medicinal plants used by Sikerei 
 

Local Name  Latin Name / 
Family 

Contents  Traditional 
Use by 

Mentawai 
Ethnic 

Modern Pharmaceutical 
Use 

Simakainout 
(Leaf) 

Cyrtandra 
pendula Blume 
/ Gesneriaceae 

 Solanine 
 Alkaloid 

 Swelling 
 Fever 

 Cancer 
 Heart problem   
 Antiviral.24 

Simakainout 
(Flower) 

Solanum ferox / 
Solanaceae 

 Solanine 
 Alkaloid 

 Swelling  Carminative 
 Astringent 
 Expectorant  
 Diaphoretic 
 Anthelmintic 
 Asthma 
 Dry cough 
 Dysuria 
 Intestinal worms 
 Colic 
 Flatulence 
 Vomiting 
 Asthma  
 Rheumatism.17 

Allepet 
(Leaf) 

Ficus 
benyamina / 
Moraceae 

 Saponin 
 Flavonoid 
 Polyphenol  
 

 Skin 
disease 

 Swelling 

 Skin disease 
 Inflammation 
 Vomiting 
 Leprosy 
 Malaria 
 Nasal disease 
 Cancer 
 Antimicrobe 
 Antinociceptive 
 Antipyretic 
 Hypotension 
 Antidysentery.25 

Allelep 
Simabulau 
(Leaf) 

Cassia alata / 
Caesalpiniacea
e 
 

 Rhein  
 Emodin  
 Aloe-emodin 

 Skin 
disease 

 Swelling 

 Antibacterial 
 Antifungal.17,26 

Sibakat 
Laggai 
(Leaf) 

Alpinia 
malaccensis 
(Burm.f.)Rosc / 
Zingiberaceae 

 Essential 
methyl 
cinnamate 

 Kaneelzuur-
methyl ester 

 Allo kaneelzuur 
 

 New 
wounds 

 

 Heals wounds 
 Reduces nausea.17 

Simuruh 
(Leaf and 
flower) 

Monochoria 
vaginalis / 
Pontederiaceae 

 Antioxidant   Swollen  Antioxidant  
 Antiinflammation.27 

Mumunen 
(Flower) 

Etlingera  
megalocheilo 
 

 Monoterpene 
 Sesquiterpene  

 Swelling  Antibacterial.19  
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Etlingera 
elatior / 
Zingiberaceae 
 

 Oxygenized 
sesquiterpene, 

 Oxygenized 
Diterpene 

 Diterpene 
Katcaila 
(Leaf) 

Graphtophyllu
m pictum / 
Acanthaceae 

 Phytol,  
 N-nonacosane  
 Acetone  
 Heksahidrofarne

sil 

 Swelling  Cytotoxic  
 Antioxidant  
 Treatment of bacterial 

infections.20 

Botbolo 
(Leaf) 

Blumea 
lanceolaria 
(Roxb.) Druce / 
Compositae 

 Methyl thymol  Swelling 
 Fever 

 Antiseptic.21 

Surak 
(Leaf) 

Codiaeum 
variegatum / 
Euphorbiaceae 

 Alkaloid 
 Glycoside  
 Saponin  
 Tannin 
 Cardenolides 
 Steroid,  
 Philat  
 Flavonoid,  
 Phlobatannins  
 Phenol 
 Antrakuinon  

 Headache 
 Snakebite 

 Antifungal.22 

Sisigri 
(Leaf) 

Piper crocatum 
Ruiz & Pav. / 
Piperaceae 

 n-hexane,  
 Ethyl acetate,  
 Butanol 

fractions,  
 Methanolic 

extract   

 Swelling 
 Boils 

 Larvicide  
 Antitumor.28 

Bulu Duruk 
(Leaf) 

Piper 
umbellatum / 
Piperaceae 

 Terpene 
 Alkaloid 
 Flavonoid 
 Sterol  
 Metabolite 

 Headache 
 Cough 

 Antibacterial  
 Antiinflammation  
 Analgesic 
 Antioxidant  
 Cytotoxic 
 Antimalaria  
 Antileishmanial  
 Antitrypanosomally.29 

Palakuruk 
Bakbak 
Pangesele 
(Leaf) 

Pseuduvariama
crophylla / 
Annonaceae 

 Alkaloid,  
 Phenolic Acid  
 Propanoic fenil  

 Fever  Antioxidant  
 Anticancer 
 Antidiabetic type 2.30 

 
 
Conclusion  

From a cultural perspective, the use of medicinal plants by Sikerei is considered to have 
supernatural powers that can accelerate the healing of diseases. Besides, the Mentawai people 
consider the illness they suffer is not life-threatening, so they don't need to see a doctor. Most 
of the medicinal plants according to the informant (Sikerei) are useful for treating swelling, 
other uses are for treating new wounds and for lymph disease. From a pharmaceutical 
perspective, the plants used by Sikerei have antimicrobial, anti-inflammatory, and antioxidant 
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Conclusion 

From a cultural perspective, the use of medicinal 

plants by Sikerei is considered to have supernatural 

powers that can accelerate the healing of diseases. 

Besides, the Mentawai people consider the illness they 

suffer is not life-threatening, so they don’t need to see 

a doctor. Most of the medicinal plants according to 

the informant (Sikerei) are useful for treating swelling, 

other uses are for treating new wounds and for lymph 

disease. From a pharmaceutical perspective, the plants 

used by Sikerei have antimicrobial, anti-inflammatory, 
and antioxidant properties. Sikerei has knowledge about 

the properties of medicinal plants although some do not 

correspond to modern pharmaceutical science. Hence, 

it is recommended that the local Health Office provide 
guidance to Sikerei as well as to the local community so 

that they know the benefits and correct use of medicinal 
plants in their area.
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Introduction

 Since it was first announced in December 2019, 
the number of Corona Virus Disease (COVID-19) 

patients has increased. This disease originally occurred 

in Wuhan, Hubei Province, China. In one month, the 

cases got a significant increase. They spread to several 
provinces in China.1The rapid spread of the disease has 

reached several countries and led to the World Health 

Organization (WHO) finally announcing COVID-19 as 
a pandemic on March 12, 20202. Based on the WHO 

report on April 6, 2020, COVID-19 positive cases 

have reached 1,210,956 people in 205 countries with 

a death rate of 5.6%3. The Ministry of Health of the 

Republic of Indonesia first reported cases on March 
2, 2020, starting with two cases in West Java. As of 7 

April 2020, COVID-19 positive cases reached 2,738 

people with a death rate of 8.1%4. Along with the rapid 

development of this disease, various problems began to 

emerge. The developed problem is a matter of how the 

availability of hospital resources then causes limitations 

in providing services and how the hospital maintains 

its health workers’ mental5,6.The existence of a new 

disease outbreak, which then spreads and then declared 

a pandemic by WHO, cause anxiety and fear in public. 

This fear occurs because of the community’s lack of 

understanding7.

Implementation of Article 24 of Act No. 44 the 

Year 2009 on Hospitals, it is necessary to regulate 

hospitals’ classification with a regulation of the minister 
of health. In Permenkes No. 340 the Year 2010, Article 

1 states a Special Hospital is a hospital that provides 

primary services in one particular field or disease, 
based on scientific discipline, age group, organ, or 
type of disease8. Article 25 in Permenkes No. 340 the 

Year 2010, Special Hospital is determined based on 

services, human resources, equipment, infrastructure, 

and management administration. The classification 
of service elements referred to in Article 24 includes 

general medical services, emergency services according 

to their specificity, basic specialist medical services, 
medical support specialist services, other specialist 

DOI Number: 10.37506/ijfmt.v15i3.15952
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medical services, nursing services, clinical support 

services, and non-clinical support services. The minister 

of health stipulated the provincial government to 

provide guidance and supervision for special hospitals 

in the province9. Based on data from the Association 

of Psychiatric Doctors, in Indonesia, there are still six 

provinces without having mental hospitals, and the 

number of Mental Specialists Doctor is 987 and they are 

centered in Java and accumulate in Jakarta10. Currently, 

the number of people with mental disorders globally is 

around 450 million, including schizophrenia. Several 

types of mental disorders experienced by Indonesians 

are depression, anxiety, schizophrenia, bipolar disorder, 

behavioral disorders, and autism. Depression ranked 

first in three decades. All groups of age can experience 
this disorder. The results of the 2018 Riskesdas showed 

that depression began to occur in the teenage age 

range (15-24 years) with a prevalence of 6.2%. Where 

its prevalence pattern increases in line with ages, the 

highest is at the age of more than 75 years (8.9%), 65-74 

years (8.0%), and 55-65 years (6.5%)11. 

Discussion

Mental Hospital

Permenkes No. 56 the Year 2014 on hospital 

classification and licensing in article 1 point 3 regulate 
special hospital in which it only provides main services 

in one area or one type of disease12,13.

According to Permenkes No. 340/MENKES/PER/

III/2010 on hospital classifications. The standards 
contained in a class A mental hospital must have 

health services for the development of children and 

adolescents, adult mental health services, elderly mental 

health services, organic mental disorders services, 

psychology and psychometrics, drug dependence 

services, community mental health services, counseling 

and psychotherapy services, mental rehabilitation 

services, medical rehabilitation services, neurologist 

services, radiology specialist services, pediatric services, 

anesthesiologist services, laboratory services, disease 

specialist services In, Emergency Services, Public 

Health Services, Dental Health Services, Inpatient 

Services, and Intensive Care Services.

In terms of workers and staff, medical workers 

include Mental Medicine Specialists, Mental Medicine 

Subspecialists, Neuroscientists, Radiology Specialists, 

Pediatricians, Anesthesia Specialists, Clinical 

Pathologists, Internal Medicine Specialists, Medical 

Rehab Specialists, Doctors General, and Dentist.

 In terms of nursing, it consists of Inpatient 

Nursing, Intensive Room Nursing, Emergency Room 

Nursing (per shift), and Outpatient Nursing. It also 

must cover other health workers such as Pharmacists, 

Clinical Psychologists, Social Workers, SKM, SMF 

/ SAA, Associate Nutritionist / SPAG, Associate 

Environmental Health Specialist, Associate Medical 

Record Expert, Associate Physiotherapist, Associate 

Health Analyst (AAK), Anesthesia Nurse, Specialist 

Associate Radiographer, Associate Electromedical 

Expert, Radiation Protection Officer (PPR). 9 

The function of Mental Hospital

Mental hospitals have efforts aimed to provide 

specific mental health services for people with mental 
disorders, eliminate stigma, discrimination, violations 

of human rights of people with mental disorders as part 

of society, prevent mental problems, and reduce risk 

factors due to mental disorders in society in general 

or individuals, and provide healing and recovery for 

people with mental disorders. It also gives opportunities 

for people with mental disorders to obtain their rights 

as Indonesian citizens. In Act No.36, the Year 2009 on 

Health, it has regulated matters related to health workers’ 

negligence in Article 29 and Article 58. 

According to article 29, a health worker is suspected 

of negligence in carrying out his profession; mediation 

becomes the first option to resolve it. Article 58 regulates 
every person’s right to claim compensation for a person, 

health worker, and/or health provider who causes losses 

due to errors or negligence in the health services they 

receive14. Therefore, prosecution for compensation 

could be due to both mistakes in health services and 

deliberate health services actions. The prosecution is 

aimed at a person, health worker, or the health provider 

(hospital).

 Prosecution for damages, based on Article 46 of 

Act No. 44 the Year 2009 on Hospitals, is only directed 
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at the Hospital, specifically caused due to negligence of 
health workers at the Hospital. This can be interpreted 

as a deliberate loss caused by health workers in the 

hospital. Then prosecution can not be carried out 

against the hospital because it is caused by deliberate 

mistakes of health workers at the hospital. The empirical 

phenomenon and juridical exposure to the dynamics 

of medical disputes concerning a Mental Hospital’s 

existence become more complicated when necessary to 

carry out legal responsibility for existing disputes. The 

details such as who the legal subject is, what the legal 

object is, and many others need to be more thoroughly 

identified, including the legal position of the hospital 
as an institution as a health service provider with the 

health worker concerned and how the legal relationship 

has a role among the service provider, in this case, it is 

hospital. 

Coronavirus Disease (COVID-19) 

Coronavirus is a family of viruses that cause illness 

ranging from mild to severe symptoms. Two known 

viruses caused severe symptoms, such as Middle East 

Respiratory Syndrome (MERS) and Severe Acute 

Respiratory Syndrome (SARS). Coronavirus 2019 

(COVID-19) is a new type of disease newly identified 
in humans. The virus caused COVID-19 is called SARS 

COV-2. Coronavirus is zoonotic (transmitted between 

animals and humans). Research states that SARS is 

transmitted from civet cats to humans and MERS from 

camels to humans, while the COVID-19 transmission 

source is still unknown. 

Common signs and symptoms of COVID-19 include 

acute respiratory distress symptoms such as fever, cough, 

and shortness of breath. The average incubation period is 

five to six days, with the longest incubation period being 
fourteen days. Severe cases of COVID-19 can cause 

pneumonia, acute respiratory syndrome, kidney failure, 

and even death. In some cases, the clinical signs reported 

in most cases are fever, some difficulty breathing, and 
X-rays show large pneumonia infiltrate in both lungs15. 

Coronavirus is sensitive to heat and can be effectively 

deactivated by a disinfectant containing chlorine, a lipid 

solvent with a 56 ° C temperature for 30 minutes16. 

 People with Mental Disorder (ODGJ)

Mental disorders are changes in a person’s attitude 

and behavior, where people with mental disorders 

usually do not realize that their behavior is deviant, 

cannot control themselves. If the lack of self-control 

is very conspicuous, then someone can be identified 
to have mental disorders. Hereinafter referred to as 

ODGJ, people with mental disorders are different from 

People with Mental Problems, hereinafter referred to as 

ODMK. Then “Who can be called ODMK?” The simple 

answer is everyone who has the vulnerability to become 

ODGJ and who can also be called ODGJ? The answer is 

everyone who has received a mental disorder diagnosis 

from a psychologist or psychiatrist.

ODGJ and ODMK are both born from Acts; It is 

Act No. 18 the Year 2014 on Mental Health, which in 

Article 1 states that People with Psychiatric Problems 

are: “... people who have a problem in physical, mental, 

social, growth and development, and/or quality of life so 

that they are risking of experiencing mental disorders. 

“Meanwhile, in the same article, People with Mental 

Disorders are:” ... people who experience disturbances in 

thoughts, behavior, and feelings that manifest in the form 

of a series of symptoms and/or changes in behavior that 

are meaningful, and can cause suffering and obstacles in 

carrying out people’s functions as humans”17,18. 

Escaped-Psychiatric Patient

Mental Hospital (RSJ) is a place where people with 

mental disorders are treated specifically, either outpatient 
or inpatient. Patients with mental disorders who have 

been treated for a long time may also feel bored and want 

to go home. Since the treatment is still in progress, they 

are not allowed to go out of hospitals. In some cases, 

the patient decides to go home without any permission, 

or to some extent, they commit to escape from the 

hospital. The terminology of “escape” in Indonesia 

Dictionary means menyelamatkan (to save). Regarding 

the psychiatric patient in the hospital, escaped-patients 

are patients who leave/go home from the hospital before 

other professional doctors allow them to go home. There 

is no permit from the hospital19. 
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Responsibility

Responsibility is the consequences of a person’s 

freedom on his actions related to ethics or morals in 

doing an action20. Legal responsibility is divided into 

criminal and civil responsibility. It should have a basis 

to give legal rights for one person to sue another and 

simultaneously in the form of things resulted in someone 

else’s legal obligation to give his responsibility21. The 

public responsibility of the hospital as a public service 

provider is regulated in Article 15 Act No. 25 the Year 

2009 on public services, which is regulating public 

service implementation objectives. Apart from that, it 

is also regulated in the provisions of Article 46 of Act 

No. 44 the Year 2009 on hospitals, which stipulate that 

the hospital is legally responsible for all losses caused 

by negligence committed by health workers in the 

hospital.22 Broadly speaking, based on the perspective 

of the perpetrator, legal subjects of responsibility in the 

hospital divided into three forms, it is 1. Responsibility 

for the hospital, the person in charge, is the Head of the 

Hospital. 2. The responsibility of the medical service, 

the person in charge, is doctors. 3. Responsibility for 

nursing, the person in charge, is nurses.

The legal position of mental hospitals to carry out 

mental health service, as a legal subject, has rights and 

obligations to take legal actions such as making decisions, 

acting inside and outside of the court. In carrying out the 

function of health services to the patients, the hospital 

involves several health workers. Doctors, patients, and 

hospitals are the three legal subjects involved in health 

care. The three of them then create both a medical 

relationship and a legal relationship. The medical and 

legal relations between doctors, patients, and hospitals 

are the ones whose object is health in general and 

health services in particular. But in practice, it is not 

that easy and that simple. It is since the three groups of 

responsibilities are interrelated and interconnected with 

one another. So it is often a bit difficult to measure to sort 
out and provide strict limits of responsibility. To find out 
who is asked to be responsible, all the aspects must be 

seen casuistically because it depends on many factors, 

such as 1. The setting of situation and condition; 2.Pre-

existing condition of the patients; 3.Shreds of evidence 

(medical record, witnesses); 4.Whether it has been done 

based on “medical professional standards”; 5. Whether 

there are no errors in judgment (error of judgment); 6. 

Whether there has been a delegation of authority and 

whether the delegation can be justified in that case; 7. 
Whether there is no negligence element (negligence) or 

the possibility of an element of intent; 8. Suppose there 

is an element of neglect: who is negligent; 9. Whether 

there is no fault in the patient himself because; a) Not 

telling all the circumstances of himself honestly; b) 

Not according to the doctor’s advice and violating the 

doctor’s/hospital’s restrictions so that the situation 

gets worse. 10. The lawsuit filed can be in the form of 
criminal, civil, and administrative. It is also necessary 

to think about the extent of the legal impact (risk) on 

hospital management. Who is legally responsible in the 

hospital if there is a lawsuit, doctors, nurses, the hospital 

itself, and how much the compensation will be.

 The responsibility on the perspective of the 

hospital includes three things; it is; 1. Personal-related 

responsibility; 2.Facility-related responsibility; 3. 

Responsibilities related to the duty of care (obligation 

to provide good care). To obtain certainty of legal 

responsibility for hospitals and duty officers for 
psychiatric patients who escape from inpatient rooms, it 

depends on the hospital’s internal regulations (hospital 

by-laws), whether these regulations have covered rules 

relating to health services, workforce, administration, and 

management. In general, the hospital as an organizational 

unit or legal entity is responsible for its employees’ 

actions in giving health services. This includes what 

is in the science of law called vicarious liability or an 

employer’s responsibility for his employees’ actions 

or mistakes. The hospital’s responsibility to personnel 

is based on the employer-employee relationship 

(Vicarious Liability Doctrine; Respondeat Superior 

Doctrine; Master-Servan Relationship Doctrine; and 

“Let the Master Answer” Doctrine) found in the legal 

literature. An employer-employee relationship means 

an employer is responsible for an action/non-action 

(negligence) of his employee, which results in the loss 

of another party. In Indonesia, it is regulated in the Code 

of Civil Law articles 1367, 1366, and 1365. If there is 

a working relationship between the employer and the 

employee, the employee receives a salary and carries 

out instructions from his / her boss (hospital), then this 
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does not cause any difficulties. According to civil law, 
an employer can be held liable if it causes loss or injury 

to a patient due to his employees’ actions. There must 

be an action against the law that resulted in some losses; 

among others, the action and losses must have a direct 

relationship. An error is when the perpetrator has gaps 

or negligence (negligence). Actions against the law do 

not only consist of one action but also in the state of “not 

doing something.” The Civil Code also stipulates that 

each person is responsible for losses caused by his own 

actions and for losses caused by the actions of the people 

he is responsible for, or for goods under his control23.

Comparing the provisions of Article 46 of Act No. 

44 the Year 2009 on Hospitals with Article 1367 of 

the Civil Code paragraph (3), it can be concluded that 

Article 46 of Act No. 44 the Year 2009 on Hospitals is 

a derivative of Article 1367 of the Civil Code paragraph 

(3) which applies specifically to hospitals, or Article 46 
of Act No. 44 the Year 2009 is a lex spesialis.24 The 

provisions of the Article above are also in line with 

the provisions of the respondeat superior doctrine. The 

respondeat superior doctrine implies that an employer 

is a person who has the right to give instructions and 

control the actions of his subordinates, both on the 

results achieved and, on the methods used. 

Conclusion

Legal entities as subject to responsibility in the 

hospital are grouped into three; the hospital’s Head 

becomes responsible in the hospital. In medical service, 

doctors will have the responsibility, while the nurses 

are responsible for nursing services. The hospital is 

responsible for psychiatric patients who escape from the 

inpatient room, which harm to a person/patient based 

on a. juridically normative, this is the application of 

the provisions of Article 1367 of the Civil Code, and 

Article 46 of the Hospital Acts, and accreditation of 

health services; b. juridically doctrinally, the hospital is 

responsible for the actions of psychiatric patients who 

escape from the inpatient room with the respondeat 

superior doctrine, and the hospital is responsible for 

the quality of care (duty to care); and c. In theoretical 

juridical terms, the hospital as a corporation then applies 

vicarious liability, hospital liability, and corporate 

liability. The hospital can be held accountable for 

psychiatric patients who escape from the inpatient room, 

which functions as a sub-ordinate (employee).
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Abstract

Background. Nutritional intake inthe first thousand days of a child’s life up to 2 yesars old is very important for 
growth and development. The low number of exclusive breasfeeding is still to be concern of the Indonesian 
governmnet .Based on data from Magetan District Health Office in 2019, the coverage of exclusive 
breastfeeding in the Poncol Puskesmas was 48,4 %. The purpose of this systematic literature review is 
to systematically review some of the results of recent research on the drivers that influence the success of 
exclusive breastfeeding, namely the factors of knowledge, education, employment, and attitude.The type 
of research used is systematic literature review (SLR) using the Preffered Reporting Items for Systematic 
Review and Meta Analysis (PRISMA) approach. The database used are DOAJ and SINTA (Garuda), the last 
5 years publication limits, analytical research, cross sectional research designs, full text articles, research 
areas are Indonesia. From the research results found 546 journals and after screening obtained 9 relevant 
journals. Regarding education, 3 out of 4 journals stated that there was a relationship between education 
and exclusive breastfeeding. On the employment factor, 4 out 5 journals stated that there was a relationship 
between wprk and exclusive breastfeeding. In the knowledge factor, all of journals stated that there was a 
relationship between knowledge and eclusive breastfeeding. While in the attitude factor, 3 out of 4 journals 
stated that there was a relatioship between attitude and exclusive breastfeeding.The majority, of journal state 
that there is relationship between education, knowledge, employment, and attitude of mother’s breatfeeding. 
It is hoped that the results of this review will be able to bring change to readers, especially health workers 
who have a very important role in providing education and promotion regarding exclusive breastfeeding.

Keywords: Knowledge, Employment, Education, Attitude. 

Introduction 

One of the priorities for health development in 

Indonesia is to improve and improve the health of mothers 

and babies. A healthy baby is supported by several 

factors, one of which is nutrition. Nutritional intake in 

the first thousand days of life of children up to 2 years 
of age is very important for growth and development. 
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Breastmilk (ASI) is a very good intake in the first 
thousand days of birth. According to Pitaloka, mothers 

often lack information about the benefits of exclusive 
breastfeeding and the impact of not being exclusively 

breastfed. The low rate of exclusive breastfeeding is still 

a concern of the Indonesian government1.

The Indonesian government has a target of achieving 

exclusive breastfeeding of 80%2. Based on data obtained 

from the results of the National Riskesdas in 2018, the 

achievement of exclusive breastfeeding in Indonesia is 

only around 37.3% of the expected target. The East Java 

government stated in 2016 that the target for exclusive 

breastfeeding was 80%2. However, in fact, the results 

of Riskesdas reported that exclusive breastfeeding 

coverage in the East Java region only reached 40.05% 

DOI Number: 10.37506/ijfmt.v15i3.15953



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4207

2,3. According to data from the Magetan District Health 

Office, the achievement of exclusive breastfeeding in 
2019 was 69.4%, which has met the expected target 

of 50%. However, there are 3 working areas of the 

Community Health Center that still do not meet the 

expected target for achieving exclusive breastfeeding, 

one of which is the Poncol Community Health Center. 

Based on data obtained from the Poncol Community 

Health Center 2019, the number of babies (0-6 months) 

in a period of 1 year is 157. Of these, 76 babies (48.4%) 

get breastfeeding exclusively, while the rest a total of 81 

babies (51.6%) were not exclusively breastfed4.

Breastfeeding behavior is a mother’s action based 

on her knowledge and experience in breastfeeding. 

According to Green’s theory in Notoatmodjo 2012, 

a person’s behavior is driven by several factors, 

including predisposing factors, enabling factors, and 

reinforcing factors5. Based on Rizky’s research in 2017, 

predisposing factors that cause the low achievement of 

exclusive breastfeeding are the lack of knowledge and 

experience of mothers, low education, and reasons for 

work that cannot be left behind6. A part from that, it is 

also supported by the fact that there are facilities and an 

exclusive breastfeeding campaign at the time of antenatal 

care. Lack of family support and the influence of the 
mass media on advertisements for infant formula milk 

also influenced mothers not to exclusively breastfeed7. 

The impact of babies who are not exclusively breastfed 

can suffer from vomiting and diarrhea, so that death due 

to vomiting increases 23.5 times and diarrhea is 17 times 

more frequent in infants who are given formula milk8. 

Haryono & Setianingsih say that babies who are not 

given ASI have lower endurance than babies who are 

breastfed9.

Efforts to increase the use of breast milk have become 

a worldwide goal. Every year on August 1-7 is the world 

breastfeeding week 2. Exclusive breastfeeding program 

in Indonesia is a top priority where the government 

participates in exclusive breastfeeding by stipulating PP 

RI No. 33 of 2012. Provision of breastfeeding facilities 

in the workplace has also become a concern of the 

government in order to increase motivation to provide 

exclusive breastfeeding 2. In addition, to support the 

realization of the exclusive breastfeeding program, 

the Magetan Regency Government is also promoting 

MAYANGSARII cadres who are expected to provide 

information to mothers about the provision and benefits 
of breastfeeding2,4,10.

Materials and Methods 

The type of research used in this research is 

systematic literature review (SLR) or in Indonesian it 

is called a systematic literature review. According to 

Kitchenham and Charters 2007 systematic literature 

review is a literature review method that identifies, 
assesses, and interprets all findings on a research topic 
to answer predetermined research questions11. SLR is a 

term used to refer to a particular research or research 

methodology and development carried out to collect and 

evaluate research related to a particular topic focus12.

In this literature review, the research design used is 

the PRISMA (Preffered Reporting Items for Systematic 

Review and Meta Analysis) approach. The databases 

used are Sinta (Garuda) and DOAJ (Directory of Open 

Access Journals) with publication limits for the last 5 

years. from 2015-2020, full text articles, research areas 

are in Indonesia. The keywords used in the search 

were the factors of exclusive breastfeeding mothers’ 

education, knowledge of exclusive breastfeeding 

mothers, occupation of exclusive breastfeeding mothers, 

and attitudes of exclusively breastfed mothers. 

Results 

The search results according to the keywords 

obtained as many as 536 articles and after being selected 

according to the inclusion criteria, 9 articles were 

obtained. The following is a discussion of each of the 

factors that will be reviewed, namely the factors of 

education, work, knowledge, and attitudes. 
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Table 1. Results Research articles on predisposing factors affecting exclusive breastfeeding 

No
Author and 

Year

Method
(Design, Samples, Variables, 

Instruments, Analysis)
Result

1
Utami, T. 

Rizky, dkk 
(2015)6

D : Cross sectional, S : A total of 
56 respondents.VI : Work, Attitude, 

VD : Exclusive Breastfeeding, I : 
Questionnaire, A : Chi Square test

There is no effect of mother’s work on 
exclusive breastfeeding behavior (p value = 

0.374). There is an effect of mother’s attitude 
on exclusive breastfeeding behavior (p value = 

0.022)6.

2
Iqmy A. Ledy. 

(2017)13

D: Cross sectional, S: A total of 42 
mothers with babies aged 6-12 months. 
VI: Knowledge, education, occupation, 

VD: Exclusive breastfeeding, I: -, A: Chi 
Square test

There is an effect of mother’s knowledge on 
exclusive breastfeeding (p value = 0,000). 
There is an effect of maternal education on 
exclusive breastfeeding (p value = 0,000). 

There is an effect of mother’s work on 
exclusive breastfeeding (p value = 0.31)13.

3
Yulita, Defi. 

(2018)14

D: Cross sectional, S: A total of 38 
mothers with babies aged 6-12 months. 

VI: Knowledge and employment 
status, VD: Exclusive breastfeeding, I: 

Questionnaire, A: Chi Square test

There is an effect of the level of knowledge 
on exclusive breastfeeding (p value = 0,000). 

There is an effect of work on exclusive 
breastfeeding (p value = 0.036).14

4
Mariza, Ana 

(2015)15

D: Cross sectiona, S: A total of 39 
mothers with babies aged 6-12 months. 
VI: Education and work, VD: Exclusive 
breastfeeding, I: -, A: Chi Square test, 

logistic regression test.

There is an effect of maternal education on 
exclusive breastfeeding (p value = 0.000). 

Mothers who are highly educated have 24.70 
times the opportunity to provide exclusive 

breastfeeding compared to mothers with low 
education (OR = 24,700). There is an effect 

of work on exclusive breastfeeding (p value = 
0.003). Mothers who work have a 11.05 times 
chance of not giving exclusive breastfeeding 
compared to mothers who do not work (OR = 

11.050).15

5
Oktavianisya, 

Nelyta (2017).16

D: Cross sectional, S: A total of 40 
mothers with babies aged> 6-12 

months. VI: Occupation and Attitude, 
VD: Exclusive Breastfeeding, I: 

Questionnaire, A: Chi Square Test

There is an effect of mother’s work on 
exclusive breastfeeding (p value = 0,000).

There is an effect of attitude towards exclusive 
breastfeeding (p value = 0.012).16

6. 
Pitaloka, A. 
Diah, dkk. 
(2018)1.

D: Cross sectional, S: A total of 
31 mothers with babies aged 6-12 

months. VI: Education, VD: Exclusive 
Breastfeeding, I: Questionnaire, A: 

Fisher’s Exact Test

There is no effect of maternal education on 
exclusive breastfeeding (p value = 0.252)1.
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7
Haurissa B.G, 
dkk. (2019).17

D: Cross sectiona, S: A total of 79 
mothers with babies aged 6-12 months. 

VI: Knowledge, Attitude

VD: Exclusive Breastfeeding, I: 
Questionnaire, A: Rank Spearmen 

Correlation Test.

There is an effect of maternal knowledge on 
exclusive breastfeeding (p value = 0.01).There 

is no influence of mother’s attitude towards 
exclusive breastfeeding (p value = 0.134).17

8
Chaitom, D, 

dkk. (2019)18.

D: Cross sectional, S: A total of 
67 mothers with babies aged 6-12 

months. VI: Attitude, VD: Exclusive 
Breastfeeding, I: Questionnaire, A: Chi-

square test

There is an influence of attitude on exclusive 
breastfeeding (p value = 0.028).18

9
Refi Lindawati 

(2019).19

D: Cross sectional, S: A total of 42 
mothers with babies aged 6-12 months.

Vi: Knowledge, Education, VD: 
Exclusive breastfeeding, I: Questionnaire, 

A: Chi-square test

There is an effect of knowledge on exclusive 
breastfeeding (p value = 0.028).There is an 

effect of education on exclusive breastfeeding 
(p value = 0.028)19.

Discussion

The Effect of Breastfeeding Mother’s Education 

Level on Exclusive Breastfeeding 

The relationship between education and exclusive 

breastfeeding. After reviewing several studies, there 

were different results, namely 3 out of 4 journals stated 

that there was a relationship between education and 

exclusive breastfeeding. The three journals are research 

by Ana Mariza 2015, Ledy Octaviani Iqmy 2017, and 

Refi Lindawati 201913,15,19. Meanwhile, the journal 

from Diah Ayu Pitaloka, Rumaidhil Abrory, Ayu 

Deni Pramita 2018 states that there is no relationship 

between education and exclusive breastfeeding. Of the 

five journals, the majority of breastfeeding mothers do 
not exclusively breastfeed their babies1,20. The research 

sample taken was mostly mothers who had low or 

basic education. The education level classification 
of the research respondents is different. In one of the 

classifying journals of the level of education based on RI 

Law no. 20 of 2003 concerning the National Education 

System, divided into 3 levels, namely primary education, 

secondary education, and higher education. While the 

other four journals, the classification of education is 
divided into 2 levels, namely low / basic education and 

higher education2,20,21. Overall, the five journals are easy 

Cont... Table 1. Results Research articles on predisposing factors affecting exclusive breastfeeding 

to understand, starting from the abstract, introduction, 

research methods, data collection, discussion, and 

delivery of research results. However, in the journal 

Ana Mariza 2015 and Ledy Octaviani Iqmy 2017, the 

research instrument is not clearly explained. Whereas 

in the journal Ledy Octaviani Iqmy 2017, the title used 

is too long so it is not persuasive. According to Barker 

and Schutz (1972), the length of the research title is a 

maximum of 20 words, made short, and eliminating 

unnecessary words11,13.

According to Nursalam in Refi Lindawati, 2019, the 
higher level of education will facilitate the process of 

finding and receiving information so that the knowledge 
they have is also more and more. One’s education 

improves cognitive abilities (knowledge), affective 

(attitude determination), psychomotor (ability to 

perceive)19. According to Notoadmodjo in Yulita Defi 
2018, someone with a higher education is usually more 

receptive to new things and is more open about their 

health. In addition, mothers who have higher education 

usually have great curiosity and try to find information 
or experience. This is able to increase knowledge for the 

mother so that it is hoped that the mother will be able 

to overcome the problem and can improve the health 

of themselves and their families. Through this learning 
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process, a person has the awareness to make changes in 

an effort to improve health. Education also affects the 

response to something that comes from outside because 

it is able to think more rationally. Mothers with low 

education ability to think rationally are not as good as 

mothers with higher education. The ability to understand 

something new is a little difficult or there is even a 
misunderstanding of capturing the information. The low 

level of maternal education results in a lack of knowledge 

of mothers in dealing with problems, especially in 

exclusive breastfeeding14. However, if mothers with 

low education are given a good understanding by health 

workers so that there is no misunderstanding in receiving 

information, it is hoped that the mother will be able to 

provide breastfeeding exclusively19. 

The Influence of Type of Breastfeeding Mother’s 
Occupation on Exclusive Breastfeeding 

According to journals that have been analyzed 

by researchers, 3 out of 5 journals state that there is 

a relationship between maternal work and exclusive 

breastfeeding. The three journals are research by Ana 

Mariza 2015, Defi Yulita 2018, and Nelyta Oktavianisya 
& Sri Sumarni 2017. Meanwhile, 2 journals from Rizky 

Tri Utami, et al. (2015) and Ledy Octaviani Iqmy 2017, 

state that there is no relationship between maternal 

work and exclusive breastfeeding. In the journal Ledy 

Octaviani Iqmy 2017, states that in processing data 

using the chi square statistical test, the results obtained 

p value = 0.31 with the interpretation that there is no 
relationship between maternal occupation and exclusive 

breastfeeding. The result of p value => 0.05, then 
H0 is accepted with the interpretation that there is no 

relationship between maternal occupation and exclusive 

breastfeeding. In the five journals, the majority of 
mothers who do not provide exclusive breastfeeding 

are mothers who work13,14,15. According to Nursalam 

in Ana Mariza (2015), work is a necessity that must be 

done, especially to support the life of her family. The 

dual role of caring for children and working outside the 

home often makes it difficult for mothers to manage time 
due to the large number of working hours and also the 

distance between work and home is far. By working, 

mothers cannot have full contact with their babies. As a 

result, mothers tend to give formula milk and it is given 

by bottle. This causes the frequency of breastfeeding to 

decrease and milk production to decrease. This situation 

will cause the mother to stop breastfeeding. Working 

mothers who provide exclusive breastfeeding must have 

high commitment and seriousness. Because it takes 

a lot of time and is a big challenge for breastfeeding 

mothers14,15.

According to the authors, working mothers should 

be able to exclusively breastfeed their babies. Work 

is not an absolute factor that causes mothers to not be 

able to provide exclusive breastfeeding. If the mother 

has good knowledge about the importance of exclusive 

breastfeeding, how to express and store breast milk, 

and exclusive breastfeeding, it can increase exclusive 

breastfeeding. In addition, support from the closest 

people and the work environment can influence mothers 
to continue to provide exclusive breastfeeding. As stated 

in Law no. 36 of 2009 concerning Health, that during 

breastfeeding, the family, government, and society must 

fully support the mother by providing special time and 

facilities held in the workplace and public advice13,15. 

The Effect of Breastfeeding Mother’s Knowledge 
Level on Exclusive Breastfeeding 

The results of the journal search found 4 journals about 

knowledge and the entire journal stated that there was a 

relationship between maternal knowledge and exclusive 

breastfeeding. The five journals include Defi Yulita 
(2018), Rizky Tri Utami, et al. (2015), Ledy Octaviani 

Iqmy (2017), Refi Lindawati (2019), and Theafilia Golda 
Beatriks Harisa, Iyam Manueke, Kusmiyati (2019). 

According to Reber (2010), knowledge is a collection 

of information that a person has that is generated from 

any process, whether born from innate or achieved 

through experience. Knowledge is a determining factor 

in how humans think, feel and act (Oemarjoedi in Defi, 
2018). Knowledge can be obtained through seeing, 

hearing, experiencing real events, or through formal and 

informal education. Mothers who have low knowledge 

will have limited knowledge. Knowledge is one of the 

predisposing factors that influence a person’s behavior. 
Mothers who do not receive information about exclusive 

breastfeeding during pregnancy will influence the 
mother’s behavior in giving exclusive breastfeeding 

to her baby later (Suhartono in Refi Lindawati, 2019). 
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Correct knowledge about exclusive breastfeeding will 

encourage a further response from the mother, namely 

in the form of exclusive breastfeeding13,14,19,22,23.

Currently there are still many mothers who do 

not know about the benefits of providing exclusive 
breastfeeding for babies and for mothers, besides that 

mothers are still influenced by the hereditary tradition of 
the family that the mother’s milk will not be sufficient 
to be given to the baby so that the baby must be given 

additional food (milk). formula, honey, team porridge, 

etc.) before the baby is 6 months old. Therefore, the 

role of health workers is very important in providing 

understanding and promoting exclusive breastfeeding, 

not only to mothers but also to families and the wider 

community. Even though the mother has good knowledge 

about exclusive breastfeeding, if it is not supported by 

health facilities and health workers, then the mother 

will find it difficult to realize this behavior (Yulita Defi, 
2018). According to Refi Lindawati (2019), there are 
also mothers who have good knowledge but do not apply 

exclusive breastfeeding behavior. This can be influenced 
by several factors, for example because mothers are 

lazy, mothers are busy, there is no support from health 

workers and their families, the absence of supporting 

facilities, the influence of the promotion of formula milk 
from the mass media. In addition, if the information 

provided is inaccurate, the information received will 

also be wrong or cause misunderstanding14,19.

The knowledge factor has an important role in 

providing influence as an initial impetus for someone 
to behave. Behaviors that are based on knowledge 

will be more durable than behavior that are not based 

on knowledge. Mothers who have high knowledge 

about the benefits of exclusive breastfeeding will give 
breastfeeding exclusively to their babies after giving 

birth compared to mothers who have low knowledge. 

This is because mothers who have high knowledge about 

exclusive breastfeeding generally know the various 

benefits of exclusive breastfeeding (Ledy, 2018). From 
the journals above, the results presented are very clear 

about the importance of providing good knowledge or 

information to mothers from the time of pregnancy. 

Health workers have an important role in providing 

counseling and promotion to increase maternal 

knowledge about exclusive breastfeeding22,24. 

The Effect of Breastfeeding Mother’s Attitude on 
Exclusive Breastfeeding 

According to the results of the search for journals 

that have been conducted, 3 out of 4 journals have 

found that there is a relationship between mother’s 

attitude and exclusive breastfeeding. The journal is 

the result of another research by Rizky Tri Utami, et 

al. (2015), Nelyta Oktavianisya & Sri Sumarni (2017), 

and Chintya D.C, Adisti A.R, Ardiansa A.T.C (2019). 

Whereas 1 journal that has different research results is 

research from Theafilia Golda Beatriks Harisa, Iyam 
Manueke, Kusmiyati (2019). According to Secord and 

Backman (in Nelyta, 2017), attitude is a certain order 

in terms of feelings (affection), thoughts (cognitive), 

and predisposition of one’s actions (konasi) to an 

aspect of the surrounding environment. Attitudes that 

become an evaluative statement towards an object will 

further determine individual actions towards something. 

Attitudes can be divided into: (1). A positive attitude, 

namely an attitude that shows or shows, accepts, agrees 

to the prevailing norms where the individual is located, 

and (2). Negative attitude, which shows rejection or 

disagreement with the prevailing norms in which the 

individual is located16,18,22,24,. A person will do an 

action if he has a positive view of the action and believes 

that other people want him to do it. This belief affects 

a person’s attitude and behavior to do an action. This 

belief can come from the experience concerned or be 

influenced by information obtained about this behavior25.

The realization of this positive attitude in order 

to become real action requires a factor of support 

from certain parties, such as health workers, family or 

closest people. The surrounding environment plays an 

important role in influencing this. The best decisions are 
influenced by the immediate environment. In addition, 
self-desire is not strong enough as a determining factor 

for breastfeeding if it is not conditioned by other driving 

factors, enabling factors, and reinforcing factors. In the 

four journals, the majority of mothers have a positive 

attitude towards exclusive breastfeeding and give 

exclusive breastfeeding to their babies. In the research 

of Theafilia Golda Beatriks Harisa, Iyam Manueke, 
Kusmiyati (2019), the discussion section states that the 
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results of the Spearmen Rank Correlation Test regarding 

the relationship between attitudes and exclusive 

breastfeeding behavior obtained a value of p = 0.134> α 
(0.05), this shows no The relationship between maternal 

attitudes and exclusive breastfeeding behavior, however, 

the data obtained shows that more mothers have positive 

attitudes towards exclusive breastfeeding, so there is 

a conclusion, the researchers concluded that there is a 

relationship between maternal attitudes and exclusive 

breastfeeding17. 

Conclusion

Conclusions from the results of a review of 

journal articles on predisposing factors for exclusive 

breastfeeding, currently there are still many mothers who 

do not know about the benefits of providing exclusive 
breastfeeding for babies and for mothers, besides that 

mothers are still influenced by the hereditary tradition 
of the family that the mother’s breast milk will not be 

sufficient. to be given to babies so that babies must 
be given additional other foods (formula milk, honey, 

team porridge, etc.) before the baby is 6 months old. 

Therefore, the role of health workers is very important 

in providing understanding and promoting exclusive 

breastfeeding, not only to mothers but also to families 

and the wider community. Even though mothers have 

good knowledge about exclusive breastfeeding, if it is 

not supported by health facilities and health workers, 

then mothers will find it difficult to realize exclusive 
breastfeeding behavior. 
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Abstract

In December 2019, the epidemic of Coronavirus Disease 2019 (COVID-19) broke out in Wuhan in China. 
Symptoms of COVID-19 are non-definite and mild symptoms include: fever, cough. However, elderly 
and populations with comorbidities such as diabetes, hypertension are more likely to be at risk of severe 
pulmonary infection and death. Many therapies have been proposed and assed for treating (COVID-19). In 
April 2020, two papers appeared that suggested clinical trials of low dose radiotherapy (LDRT) for COVID- 
19 pneumonia. Following that, some researchers carried out some studies, and they modify the amount 
of doses and fractionation. Regarding the aging, some study using a sensitive age that ranged from 18 to 
50 years, are more likely to have stochastic effects that cannot analyzed directly as it needs more time to 
experience these effects. In this review, we analysis the possibility of a low dose radiotherapy that can have 
in treating COVID-19 pneumonia, by using almost all accessed publications that performed on a low dose 
radiotherapy (LDRT) for curing bacteria or virus as well as studies that focus on using LDRT for anti-
inflammatory. We show that LDRT can perform the mitigation and the repair response of the immune system 
to provide a potential therapy of COVID-19. A single dose of low-dose radiotherapy can be effective in 
both cost and time and could potentially relieve symptoms of respiratory rapidly. However, such treatment 
would not be without obstacle and it can be difficult since it is necessary to recognize those few patients 
who are more benefit from radiation treatment and identifying short and long-term impacts. clinical stage of 
disease should be known. Additionally, it is not acceptable to report that LDRT would be superior to any type 
treatment that are currently under taking, until results from clinical trial will be released. 
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Introduction 

In December 2019, the epidemic of Coronavirus 

Disease 2019 (COVID-19) broke out in Wuhan in 

China. From December to January of the outbreak, they 

reported 360 fatalities, over 16,000 confirmed cases, 
and more than 20,000 suspected cases in China. In 

February 2020, the cases peaked 1, 2. After locked down 

nearly 60days, the reported cases deceased in Wuhan. 

On the other hands, in March, COVID-19 has elevated 

the world over 118,000 cases and 4291 deaths in 114 

countries3. There were more than 6.6 million infections 

and more than 391,000 deaths worldwide4. Symptoms 

of COVID-19 are non-definite and mild symptoms 
include: fever, cough. However, elderly and populations 

with comorbidities such as diabetes, hypertension are 

more likely to be at risk of severe pulmonary infection 

and death5. Treatment of those patients who have 

COVID-19 pneumonia is a priority to decrease mortality 

which accounts about 5%6. Most treatment options 

focus on existing drugs, such as the anti-inflammatory 

DOI Number: 10.37506/ijfmt.v15i3.15954
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drug dexamethasone, while the main treatment for most 

patients hospitalized with COVID-19 is supplemental 

oxygen7. Various historical cohort studies reported that 

a low dose radiotherapy can be provided to treat virus 

and bacteria8, 9. 

In early April 2020, two papers by (Ghadimi-

Moghadam et al. 2020 and Kirkby and Mackenzie 

2020a) appeared that suggested clinical trials of low dose 

radiotherapy (LDRT) for COVID- 19 pneumonia using 

low-linear energy transfer (LET) radiation exposure. 

This treatment was asserted that to constitute very low 

risk to patient health and avoid normal tissue toxicities. 

Subsequently, Ghadimi-Moghadam et al. suggested a 

low dose of radiation in ranged of mGy to lung, allowed 

by a single dose of 0.1, 0.18 or 0.25 Gy could be used 

to curing COVID-19 pneumonia (the selected dose 

was 0.25 Gy. This is because this amount is less than 

the dose that people received from natural background 

radiation in Ramsar,Iran which is about 0.26Gy)10,11. 

These suggestions were based on an earlier review by 

Calabrese and Dhawan in 2013. Also, in another article 

that provided by Salomaa et al, they suggested and 

evaluated a low dose radiotin therapy on viral pneumonia. 

This study was based on available information before 20 

April 202011. In this review, we analysis the possibility 

of a low dose radiotherapy that can have in treating 

COVID-19 pneumonia, by using almost all accessed 

publications on a low dose radiotherapy (LDRT) for 

curing bacteria or virus as well as studies that focus on 

using LDRT for anti-inflammatory. 

Historical Evidence 

A study by Calabrese and Dhawan published in 2013, 

they reviewed 19 papers, mostly case reports, related to 

the outcomes from low dose radiotherapy for pneumonia. 

The study started from 1905, three papers were between 

1905 to 1916, others were between 1925-1943. Similarly, 

Schillinge reported that x-ray in a range of diagnosis 

would be useful in treatment of certain infection12as well 

as mastitis, abscesses, ankylosing spondylitis, psoriasis, 

panaritium ossale, eczema, actinomycosis, paronychia, 

otitis, sinusitis, arthritis, pneumonia were treated with 

low dose x-ray13. In addition to that, there were three 

radiobiological studies assessed using radiation, Fried in 

1941 performed using a guinea pig model, Lieberman 

et al. in 1941 carried out study using a canine model and 

Dubin et al, in 1946 using a murine model, the first two 
of these for bacterially generated pneumonia and the last 

one virus generated pneumonia. The positive effect of 

radiation was appeared only in study that carried out by 

Lieberman et al. in 194114. 

Mechanism of action 

Participation of the immune system in the 

pathogenesis of COVID-19 might also seem 

contradictory in point of view of the high mortality rate 

in those with fundamental conditions and of older age, 

who are often considered to be ‘immune suppressed’. 

the depth of penetration of the virus in the respiratory 

tract can dictate susceptibility. However, sometimes 

patients may have difficulty restoring redox balance 
as a consequence of underlying condition rather than 

lacking immune function, generating in excessive pro-

inflammatory cytokine cascades that drive disease 
pathogenesis. It is reported that T lymphocytes are hyper-

incite in COVID-19, and cells of the Th17 phenotype 

include: CD4+ and cytotoxic CD8+ cells15. T cells are 

major generator of pro-inflammatory chemokines and 
cytokines, that give a response to orchestrate to perform 

proliferation, infiltration, recruitment and in especially 
by myeloid cells that may aggravate the disease. It has 

been reported cytokine release storm in COVID-19 

but at lower levels16. Based on this, pro-inflammatory 
cytokines are appearing as promising targets for 

therapeutic intervention, with IL-6, IL-1β, IFN-γ, 
TNF-α, and GM-CSF being key players. 

The basic assumption for LDRT action is that 

x-rays may generate anti-inflammatory phenotypes that 
could possibly support abate the cytokine storm that is 

common at end stage pneumonia17. Historical studies 

ranged dose of between 0.35 and 0.5 Gy to achieve an 

optimal result, while higher doses may result in increased 

inflammation18. Particularly, a dose of 1 Gy per fraction 

with six fractions to 6 Gy total is being used constantly 

to treat a range of mild inflammatory conditions19. 

Low dose radiation in treatment of COVID -19

Ionizing radiation just not limited to treat cancers 

but also have been used treat various non-cancer 

diseases, including bacterial or viral pneumonia. Low 



4216    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

dose radiation can not only palliate inflammation and 
facilitates healing by performing the polarization of 

macrophages to an anti-inflammatory or M2 phenotype2, 
but also causes apoptosis in radiosensitive neutrophils 

and activates T cells. In addition, LDRT reduced 

expression of molecules for cell adhesion, generate 

anti-inflammatory mediators like IL10 and transforming 
growth factor beta 1 (TGF-β1), elevates apoptosis, 
and secondarily decrease leucocyte–endothelial 

cell interaction and vasodilation by obstructing the 

expression of producing nitric oxide synthase (iNOS), 

that is responsible to decrease nitric oxide levels20,21,22. 

Additionally, low-dose radiotherapy can contribute to 

hyper-radio-sensitivity, further enhancing apoptotic 

death22. Likewise, Ghadimi-Moghadam reported the 

benefits of LDRT over therapeutic methods such as 
those that use antiviral drugs. 

When the treatment causes in damage viral, therefore, 

this results in no viral genomes successfully replicated. 

However, When the treatment is not sufficient; thus, 
some genomes replicated. In addition , it is reported that 

LDR can result in regulation of lymphocyte counts and 

this leading to controls bacterial co-infections in patients 

who have COVID-1910. 

Regarding the amount of the dose that being used, 

increasing the dose to equal or greater than 200 cGy are 

more likely to exert pro-inflammatory effects, activating 
some toxicities as reported in radiation therapy; thus, 

low doses (<100 cGy) is being suggested to simulate 

anti-inflammatory properties23 such as reducing levels of 

pro-inflammatory cytokines like IL-1b24, and inhibiting 

leukocyte recruitment [25]. This agree with a study 

that reported low doses X-rays in range kilovoltage can 

decrease pneumonia mortality from nearly 30 % to 10% 

on average26 and the suggested doses were less than 100 

cGy that alleviate the symptom in hours27, 28. Similarly, 

studies on animals’ models suggested that low dose 

radiation therapy (LDRT) could decrease the acute phase 

of pneumonia by 50%29. Kirkby and Mackenzie reported 

the required dose to lung for a patient with COVID-19 

pneumonia would be ranged from 30–100 cGy, and it 

is possible to relieve the life-threatening symptoms, 

can be delivered to the patient through conventional 

megavoltage radiation therapy8. 

The stage of disease should be known before 

initiating treatment. It has been investigated that efficacy 
can increase if radiation was given early30. This was 

explained by a study that use105 patients with acute 

lobar pneumonia received a 50% erythema dose, and 

they noted that in the late stage, LDRT can resulted in 

spread diseases instead of controlling31. This was similar 

to a study by Desjardins stated that Roentgenotherapy 

ineffective if the pneumonia discharge was arranged32. 

One possible benefit of LDRT over other approaches 
would be that it can perform broadly, potentially 

impeding with several inflammatory, pro-oxidant 
pathways at multiple levels, compared to drugs that can 

only target a single cytokine33. 

Risk of induced cancer after LDRT 

The doses that are supposed to use to treat COVID-19 

is lower than the dose that inducing deterministic 

effects. However, according to epidemiological and 

experimental studies, doses approximately 100 mSv or 

less can resulting in incurring cancer 14. Even though the 

induction of cancer for LDRT is anticipated to be small, 

they still must be assessed. In a study by García-Hernández 

et al. they evaluated the risk of cancer induction that 

associated with low dose radiation therapy (LDRT), for 

curing of immune-related pneumonia generating through 

COVID-19 infection. Female and male computational 

phantoms were used, a peripheral dose model and 

treatment planning system calculations was performed 

to determine the value of equivalent dose in each organ. 

Radiochromic films was used to approximate the skin 
dose, radiation protection approached were performed to 

evaluate and calculate the effective dose and the lifetime 

attributable risk of cancer. They reported that the doses 

outside treatment filed was very low that accounted for 
less than 0.06 cases per 10,000. However, the risk of 

cancer induction with such organ would evaluate with 

caution as they are more radiosensitive and partly or 

completely within the treatment fields, that results in 
an increase the risk of inducing cancer (for dose range 

from 1 to 10 mSv/cGy). Treating Female patient with 

low dose radiotherapy (with a dose of 100 cGy), aged 50 

years, risk of cancer induction is 40%. Therefore, based 

on this study, it is impossible to report that stochastic 

effects are insignificant for low dose radiation therapy 
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for curing COVID-19, especially for young women 34. 

However, United Nations Scientific Committee on the 
Effects of Atomic Radiation (UNSCEAR) reported that 

radiogenic lung cancer is more in adult than children as 

adults more sensitive to LDRT therefore the correlation 

between age and radiogenic lung is not clear yet35. 

 In addition, the risk of cancer induction of low 

dose ionizing radiation was estimated on cardiac CT 

angiography, the risk of cancer induction for lung cancer 

was 0.11% for female and 0.04% for male36. Similarly, 

according to Zhang et al. 2020 females are more likely 

to be at higher risk of radiogenic lung cancer and 

breast cancer compared with male, but this opposed to 

mortality risk following COVID-19. Therefore, female 

patients are less likely to treat with low dose radiation 

therapy as they can experience more risk37. 

In another study, a kilovoltage cone beam CT 

(CBCT) were used for pelvic tumours. The estimations 

of inducing cancer risk are higher than the two previous 

articles , which was 4% for colon38. 

Studies and ongoing clinical trials on LDR for 
Covid-19

The biological studies by Salomaa et al., and 

Kefayat and Ghahremani as well as case reports that 

reviewed in Calabrese and Dhawan studies showed 

that cytokine storm cannot be controlled through anti-

inflammatory impacts of LDRT, the immune system 
disrupted radiation due to this disruption may delay virus 

destruction11,39. Kefayat and Ghahremani also reported 

that high viral load can have impact on the outcome of 

treatment therefore, in the presence of viral load, lung 

does not consider as the target organ, instead of that total 

body serve as the target organ and the LDRT would be 

more effective in treatment of COVID-19 pneumonia. 

They also assumed that the risk that associated with 

LDRT was constrained just to radiogenic pneumonitis, 

while Kirkby and Mackenzie assumed that the risk of 

LDRT for COVID-19 pneumonia may be very small11,8. 

Regarding the amount dose, Lara et al. reported that 

doses of 0.5Gy to lung can be cost-effective; this was 

based on nontoxic, anti-inflammatory treatment. They 
showed that the cytokine storm activated by interleukin 

6 (IL-6) in COVID-19 pneumonia, demonstrated 

that lung LDRT can act as an anti-IL-6 treatment40. It 

expressed the LDRT as solid management and therapy 

of disease41. Likewise, Dhawan et al. uses a dose of 

0.3 or 0.5 Gy to chest, the results showed a single dose 

at that range can result in alleviate symptoms. This 

was verified, based on an anti-inflammatory feature 
of LDRT42. This finding was come from Calabrese 
and Dhawan reviewed literature on the experimental 

studies on anti-inflammatory effects of LDRT, and on 
the anecdotal studies on LDRT for bronchial asthma and 

viral or bacterial pneumonia14. In addition, Rogdel et 

al showed that exposed entire lung with LDRT with a 

single dose of 0.5 Gy can justify clinical investigation. 

However, lung function tests and clinical markers (e.g. 

IL-6) should be determined to justification. 

Another study contacted that exposing lung to a single 

dose of 0.8Gy, the number of patients were 15 aged at 18 

years old, other than the radiation therapy, they receive 

several drugs (“lopinavir/ritonavir, hydroxychloroquine, 

azithromycin, piperacillin/tazobactam, low molecular 

weight heparin, corticosteroids, and tocilizumab”) after 

2, 5, 7 days patients’ blood tested and the level of IL-6 

measured. acute toxicities performed using the Radiation 

Therapy Oncology Group (RTOG) scales after one and 

three low dose radiation therapy43. 

Iran also performed clinical trial on low dose 

radiation therapy for COVID-19 pneumonia, the study 

was carried out at Shahid Beheshti University of 

Medical Sciences, the dose was 0.5-1 Gy. second dose 

delivered after 72 h; both lungs exposed. To measure 

acute toxicities IL-6 level used, number of patients was 

5, aged 60 years and performed after one and four, seven 

days of low dose radiation therapy and at days 1, 7, 14 

and 28 patients exposed to radiation dose from chest CT 

scan44. In Italy, an arm pilot study contacted on LDRT 

for COVID-19 pneumonitis, number of patients was 30, 

aged 50 years, both lungs exposed, the dose was 0.7Gy. 

the level of IL-6 measured. acute toxicities performed 

using CTCAE v5. After phase phase II study, the phase 

I will be performed45. 

These trails were based on suggestion by Kirkby 

and Mackenzie. However, some researchers modify 

the number of doses and fractionation not follow the 

suggested amount. Regarding the aging, some study 
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using a sensitive age that ranged from 18 to 50 years, 

are more likely to have stochastic effects that cannot 

analyzed directly as it needs more time to experience 

these effects. A model was performed in 2012 by Little 

for Japanese atomic bomb survivors to estimate the low 

does that can have on the surrounded organs of lung, a 

dose of 1 Gy to lung can receive to heart that may result 

in with 8.5 extra deaths in early ages46. 

Conclusion

In conclusion, LDRT performed the mitigation and 

the repair response of the immune system to provide 

a potential therapy of COVID-19. A single dose of 

low-dose radiotherapy can be effective in both cost 

and time and could potentially relieve symptoms of 

respiratory rapidly, supporting in decrease mortality 

without potential long-term impacts. Sequentially, 

this can result in an early discharge from hospital and 

decrease cost of in-patient hospitalization. However, 

such treatment would not be without obstacle and it can 

be difficult since it is necessary to recognize those few 
patients who are more benefit from radiation treatment 
and identifying short and long-term impacts. clinical 

stage of disease should be known. Additionally, it is not 

acceptable to report that LDRT would be superior to 

any type treatment that are currently under taking, until 

results from clinical trial. 
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Abstract

 Tryptophan (TRP) is an essential amino acid and is metabolized via kynurenine and serotonin pathway. 
Both pathways are significant role in many diseases and have been studied as biomarkers for differentiate 
and clarify in many diseases including forensic works. Metabolism in the body might be affected by 
both intrinsic and extrinsic factors. This study aimed to compare postmortem blood level of TRP and its 
metabolites in male and female to be applied in gender identification in forensic medicine cases. Blood 
samples were collected from male group (n=11) and female group (n=11) and the level of the TRP and 
its metabolites were identified by HPLC-DAD. The values of the TRP, metabolites and metabolite ratios 
did not different between the groups. While, the value of ratio of picolinic acid/ quinolinic acid different 
significantly (p <0.05) among the groups which might be applied for gender identification in postmortem 
cases. In conclusion, we found that gender have no effect on the TRP and its metabolites. By the way, the 
effect of gender should be expanded sample size and develop to gender identification method.
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Introduction

 Tryptophan (TRP) is an essential amino acid and 

contained in a variety of including rice, eggs, meat, 

cheese and bananas1. After intake TRP into the body, 

TRP is metabolized to give many bioactive molecules 

by using kynurenine and serotonin pathway. Kynurenine 

pathway has been believed as a keystone to initiate many 

diseases including cardiovascular diseases, diabetes, 

neurodegenerative diseases and cancer. The TRP and 

its metabolites levels in blood and urine have been used 

as a biomarker for diagnosis. For forensic medicine, 

the TRP and its metabolites correlated with coronary 

artery disease among sudden unexpected death2. 

Quinolinic acid (QUIN) and picolinic acid (PIC) level 

were changed significantly among suicide victims and 
non-suicide victims3-5. There are many factors might 

affect the metabolism including dietary profile, age, 
hormone and gender6-9. However, studies the effects of 

those factors on the TRP metabolisms are still limit. This 

study was aimed to find out effect of gender on the TRP 
metabolism by using postmortem blood sample to let us 

understand a different and might be applied in gender 

identification in forensic medicine cases. 

Materials and Methods 

 Subject and study design

 Twenty-two cases (11 cases of female and 11 cases 

of male) who died and underwent autopsy at Department 

of Forensic medicine, Faculty of Medicine, Chiang Mai 

University were included in this study. The decomposed 

subjects, postmortem interval more than 24 hours and 

blood could not be collected were excluded. We selected 

cases with the same cause of death in the both groups 

to reduce confounding factors that might affect on TRP 

metabolism. Written informed consent was obtained 

DOI Number: 10.37506/ijfmt.v15i3.15955
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from direct relatives. The study protocol was approved 

by the Research Ethics Committee Faculty of Medicine, 

Chiang Mai University (FOR-2562-06504).

 Collection and specimen preparation

 Femoral blood approximately 5 mL was collected 

and contained in sodium fluoride tube. The samples 
were stored at -80 °C before analysis. Two milliliters 

of the blood sample were mixed with two milliliters of 

acetonitrile. The sample was shaken for 5 minutes and 

centrifuged at 5,500 rpm for 5 minutes. The organic layer 

was collected and the blood sample was re-extracted 

twice. The supernatants were combined and evaporated 

under nitrogen gas. The residue was reconstituted with 

20mM sodium acetate buffer pH.6.4 before analysis 

with HPLC-DAD2. 

 Measurement of Tryptophan and Its Metabolites

 The levels of TRP, KYN, KYNA, 3HK, 3HAA, 

QUIN, PIC, 5HTRP and HIAA in whole blood were 

measured by applied the method of Santisukwongchote 

et al.2. The instrument for analysis was an Agilent LC 

1260 infinity binary pump system. Chromatographic 
separation was carried out by using Lichrocart 55-4 

purosphere STAR RP-18 (5 μm, C18, 250x4.6 mm). The 

column was operated at a constant temperature of 25 

°C. The flow rate was 0.7 mL/ min and gradient elution 
was used. The mobile phase consisted of sodium acetate 

buffer pH.5.5 (A) and acetonitrile (B). The following 

condition of elution was applied: 0-6 min, 100% A; 

6-20 min, 100-80% A; 20-35 min, 100% A. The total 

run time was 35 minutes and injection volumes were 10 

μL. The identification of the chromatographic peak was 
achieved by comparing the retention times and spectral 

characteristic (λ=200-400 nm) of the eluting peaks with 
the standards.

 Statistical Analysis

 All statistical analysis was performed using the 

Statistical Package for the Social Sciences (SPSS 

22.0). Descriptive statistics were shown as mean ± S.E. 

Differentiation of blood TRP and its metabolites level 

between male and female group were compared using 

Mann-Whitney U test. A p-value of less than 0.05 was 

considered statistically significant. 

Result and Discussion

 Tryptophan and its metabolites were found in all 

twenty-two blood samples. Mean value of the TRP, 

its metabolites and some ratios that reflex to enzyme 
activities in the TRP catabolism are shown in Table 1. 

There was no significantly difference in age between 
male group and female group (p=0.792). Mean value 
of the TRP, KYN, 3HK, 3HAA, QUIN, PIC, KYNA, 

5HTRP and HIAA level did not different between 

the male and female group. Some ratios of the TRP 

metabolites represented some enzyme activities in the 

TRP catabolite pathway such as KYN/TRP indicated 

an indoleamine 2, 3-dioxygease (IDO) activity and 

5HTRP/TRP indicated a tryptophan hydroxylase (TPH) 

activity. Our study also revealed that the IDO and the 

TPH activity were no significantly difference between 
the groups which like as a previous study that gender 

have no effect on plasma TRP metabolites6. 

Table 1. Tryptophan and its metabolites level in whole blood

Metabolites Range Total (n=22) Male (n=11) Female (n=11) p-value

TRP (mM) 2.16-4.53 3.35±0.57 2.84±0.88 3.83±0.74 0.200

KYN (mM) 0.51-1.04 0.77±0.13 0.72±0.19 0.82±0.18 0.491

3HK (mM) 0.24-0.51 2.67±1.17 3.60±2.17 1.73±0.91 0.279

3HAA (mM) 14.56-31.35 22.95±4.04 18.44±3.64 27.47±7.15 0.450

QUIN (mM) 13.22-21.30 17.26±1.94 18.31±3.52 16.21±1.79 0.870

PIC (mM) 13.99-25.36 19.68±2.73 17.14±5.04 22.21±2.17 0.061

KYNA (mM) 0.32-0.82 0.57±0.12 0.67±0.23 0.47±0.06 0.870

5HTRP (mM) 2.55-3.54 3.04±0.24 3.17±0.35 2.92±0.34 0.491
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HIAA (mM) 2.46-5.02 3.74±0.61 3.88±0.81 3.61±0.96 0.622

KYN/TRP 0.19-0.55 0.37±0.87 0.47±0.16 0.26±0.06 0.309

3HK/KYN 0.79-10.96 5.88±2.44 6.73±4.05 5.02±2.93 0.309

3HAA/3HK 23.07-119.14 71.11±23.10 39.15±16.88 103.01±41.85 0.341

QUIN/3HAA 0.75-2.25 1.69±0.75 1.28±0.28 1.73±0.67 0.491

PIC/3HAA 0.58-3.25 1.92±0.64 1.08±0.31 2.75±1.22 0.450

KYNA/KYN 0.71-1.49 1.10±0.19 1.29±0.31 0.91±0.21 0.533

5HTRP/TRP 1.01-2.68 1.84±0.40 2.45±0.65 1.24±0.41 0.061

HIAA/5HTRP 0.93-1.79 1.36±0.21 1.30±0.23 1.42±0.36 0.974

PIC/QUIN 0.88-1.49 1.19±0.15 0.90±0.20 1.47±0.18 0.011*

Age (year) 34.11-46.71 40.41 40.27 40.55 0.792

*significantly different between male group and 
female group (p<0.05). The range of total cases are 

presented as 95% CI. Other values are presented as mean 

± S.E. A non-parametric Mann-Whitney U-test was used 

for comparing between groups.

The PIC/QUIN ratio represented as antioxidant 

to oxidant substance or neuroprotective to neurotoxic 

substance. The results showed that the PIC/QUIN in 

female group was higher than in male group significantly 
(p = 0.011). This result might be occurred from different 
of sex hormone. Female has higher level of estrogen 

than male and estrogen hormone acts as antioxidant 

properties7. Then, estrogen might have some effect on 

the TRP catabolism. For application, the PIC/QUIN 

might be applied in gender identification by using blood. 
The others sample including tissues, skeletal remains the 

PIC/QUIN ratio should be study and should expand a 

sample size in further. 

Conclusion

 In postmortem samples, gender had no effected 

on the TRP, its metabolites and enzyme activities. But 

gender might affect on the PIC/QUIN ratio through 

hormone differentiation. The different value might be 

applied to gender identification in forensic medicine 
cases. 
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Abbreviations 

QUIN = Quinolinic acid, TRP = Tryptophan, 
KYN = Kynurenine, 3HK = 3-Hydroxykynurenine, 
3HAA = 3-Hydroxyanthranilic acid, PIC = Picolinic 
acid, 5HTRP = L-5-Hydroxytryptophan (5HTRP), 
5HT = 5-hydroxytryptamine or Serotonin, HIAA = 
5-hydroxyindole acetic acid, IDO = indoleamine2, 3- 
dioxygenase, KMO = kynurenine 3- monooxygenase, 
3-HAO = 3- hydroxyanthranilate oxygenase, ACMSD 
= 2-amino-3-hydroxymuconic-6-semialdehyde, KATs 
= kynurenine aminotransferase, TPH = Tryptophan 

hydroxylase
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Abstract 

Introduction: Presence of an enlarged heart provides a basis for determination of the cause and mechanisms 
of death. Gender, physical activity, and Body Mass Index (BMI) may affect the sizeof organs. Knowledge on 
such normal variations is needed in order to recognize theabnormalities.

Objectives- This research was conducted to study the dimensions of the heart(heart weight, left ventricular 
thickness and valvular circumferences) among the young adult healthy deceased autopsies and evaluate 
their association with differentvariables.

Methods: It was a descriptive cross-sectional study and 20-40 years of age healthy, young, adult, males and 
females in equal numbers who had died suddenly were studied by considering the inclusion and exclusion 
criteria. Details of the past history and the measurements were enteredinto a proforma and the anonymous data 
wereused for analysis.

Results: The study revealed that the mean values of the heartweight was 280.52g (SD+/- 42.60), it was 293.94g 
(SD+/-39.29) for males and 267.10g (SD+/-42.64) for females. There was no significant association of heart 
weight with gender (P= 0.46410). There was a significant association between BMI and the heart weight of 
the females (P= 0.0387), no such association for left ventricular wall thickness. Further, there was a significant 
difference of the tricuspid valve circumference among two genders and the values were 11.6cm (SD+/-0.82) 
for males and 10.7cm (SD+/-0.6) forfemales.

Conclusions: Majority of the findings was consistent with the findings of the studies globally on Caucasians. 
Increased body mass index was significantly associated with increased heart weight among females which 
could probably be explained as a consequence of increased epicardial fat since there was no such association 
for left ventricular wallthickness.
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 Introduction and Literature Reviews 

Cardiac enlargement is a common and important 

finding in a forensic autopsy. The presence of an enlarged 

heart may provide a basis for determination of the cause 

and mechanisms of death in an otherwise negative 

autopsy. 

Several factors such as race, age, gender, physical 

activity, nutrition, and health status affect the size of 

organs such as the heart. [1]There are vast differences 

in body organs among races, as well as ethnic and 

nationality groups. [1]In some races, heart weights 

increase with age but decrease with age in other races. 
[2,3,45]In most races, the dimension of the heart was larger 
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in men than women. [2,4,6,78]Exercise and physical activity 

cause a reduction in fat tissue of the heart, but increases 

the muscle size of the heart. [1]Disease is also another 

factor that may change the size and anatomy oforgans.

Many valveolar heart diseases cause damage to the 

heart and cardiac hypertrophy. [9]Severe damage such as 

endocarditis, dysplastic valve pathology, and rheumatic 

valve diseases are diagnosed by measuring the valvular 

length. [9]Thus, it is important to know the exact valvular 

dimension oftheheart. Only limited number of studies 

are available regarding dimensions of the normal heart 

in Sri lanken population. Hence, the objective of this 

study was to evaluate the standard size of the normal 

heart among Ragama area population by fresh cadavers. 

The aim of the present study was to study the dimensions 

of the heart among the previously healthy deceased 

young adults (ages 20-40 years) brought for autopsy at 

Colombo North TeachingHospital.

There we considered the weight of the heart, left 

ventricular thickness and valvular circumference in 

both male and female gender equally and the variation 

of above measurements with the Basal Metabolic Index 

(BMI) and the Gender. Further we planeto propose 

standard cardiac dimensions relevant to Sri Lankan 

population by Ragamaarea population in order to detect 

pathologically significant heartdimensions. 

According to Gray’s Anatomy [10]the heart length, 

width, and thickness are 12 cm, 8.5 cm, and 6 cm, 

respectively. In addition, the mean weight of the heart is 

280-340 g in malesand 230-280 g in females. The mean 

circumference of the mitral valve is 9 cm inmales and 7.2 

cm in females, whereas for the tricuspid valve it is 10.8 cm 

in females’and11.4 cm in males. The mean heart weight 

had reported to range from 248 to 345 g in men and 164 

to 299 g in women in Asian populations. The mitral area 

was 8.8 cm in Japanese and 7-10 cm in Indians. (9,12,13) 

Left ventricular thickness was considered normal up to 

1.5cmin studied done early. [40] 

General Objective: 

Study of the normal dimensions of the heart in 

cadavers between the ages 20-40 years subjected to 

medico- legal autopsy at Colombo North Teaching 

Hospital, Ragama SpecificObjective 

To investigate the normal heart size (heart 
weight, left ventricular thickness and valvular 
circumferences) in fresh cadavers and to study the 

variation of the above measurements according to the 

gender and BMI (Basal metabolic index) and to propose 

standard dimensions of the heart to be used in detecting 

cardiac pathology at post mortem investigation.

To propose standard cardiac dimensions relevant to 

Sri Lankan population by using this sample in order to 

detect pathologically significant heart dimensions 

Methodology 

The study was conducted for one yearduration from 

April 2017 – May 2018. Sample size was calculated by 

the formula and the minimal sample needed to compare 

two variables was given as 19 from each gender. 

Deceased with congenital or any acquired heart disease 

or died with any condition that may affect heart and 

hearts withhistologicalevidence of abnormalities were 

excluded and following are considered as inclusion and 

exclusion criteria .
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The minimum sample size needed to access the 

dimension of the left ventricle ofthe heart was 38 

according to the above equation. However, we were 

planned to perform a descriptive cross-sectional study 

on all the fresh cadavers both males and females 

equally, referred to Teaching Hospital Ragama, after 

considering the inclusion and exclusion criteria, for one 

year duration. We expected to recruit around 100 bodies.

But the recruitment of the dead bodies was difficult 
considering the inclusion and exclusion criteria given 

bellow. Hence the study was limited to the minimum 

number that was38.

Exclusion criteria

· Deceased with congenital abnormalities of 

theheart

· Deceased with known acquired heart diseases 

such as endocarditis/ myocarditis/ ischemic heart 

disease, coronary arterydiseases.

· Diagnosed people with valvular heart diseases 

and with replacedvalves.

· Evidence of trauma to theheart

· Known patients ofarrhythmias

· Smoking(18)

· Deceased with history of heavyalcohol 

consumption (dailyalcoholabuse,binge drinkers)[15,16] 

· Died of a or died with a condition/disease 

that may affect the heart such as chronic lung disease, 

endocrine disorders, chronic kidney disease and 

hypertension.[18,19,20,21,22,23,2425,26,27,29,30,31,3

6,40,41,42,43]

· Died while being managed for poisoning/drugs 

that has direct effects onheart.[14,17,20]

· Cadavers with cardiac pathology detected 

atautopsy

· Cadavers with changes ofdecomposition

· Diseased died of Sepsis orsepticemia

· Cadavers of trained athletes and hard working 

manualworkers.(28)

· Pregnancy or post partumdeaths.(33,34,)

· Diagnosed patients with auto immune disorders 

such as Systemic Lupus and diagnosed/features 

suggestive connective tissue disorders such as Marfans 

syndrome.(35)

· Any condition that may affectthed imensions of 

the heat detected attheautopsy 

Inclusion criteria

· Only the deceased where consent of the next of 

kin for this study could be obtained and will beincluded

· Deceased between 20 to 40 years and are not 

included in above exclusion criteria will be considered 

in the study and age grouping will be done in a manner 

described in themethodology

· Both male and female dead bodies will be 

considered equally in thestudy.

· Social drinkers will be included in thestudy

· Histological analysis of the heart will be done 

and samples with normal histology will only be included 

in theanalysis. 

Digital scales (Accura-6404) were used to take 

measurements of weights. Lengths were measured 

using a metal ruler, a non-stretchable tape, and a plastic 

Venire Caliper. Data was entered in to a proforma. Other 

required information was gathered byinterviewing the 

relations and by perusing the medical records and post-

mortem records. Microscopic sections of the hearts were 

examined by the investigators under the supervision of 

the supervisor. 

Study was conducted at the Medico-Legal Unit of 

the Teaching Hospital Ragama, where the work was 

shared by the Department of Forensic Medicine, Faculty 

of Medicine, University of Kelaniya and doctors who 

were postgraduate qualified in forensic medicine from 
the Ministry of Health.

Measuring the parameters of the heart

The pericardium was dissected by inverted Y shaped 
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incision on it and heart was exposed in pericardial sac. 

Then the heart was separated from the thoracic contents 

by dissecting the root of the aorta and other great vessels 

at the reflection of the pericardium. 

Then the heart was dissected in standard way in the 

direction of the blood follow. [37] Then all the clots and 

blood were washed with water and the measurement had 

obtained. The weight of the heart was measured by the 

standard digital scale and recorded. The measurements 

of the valves (circumferences) were obtained by using a 

non stretchable tape measure which was placed along the 

bases of the each and every valve of the heart which was 

cut opened and properly placed on an even surface. The 

left ventricular thickness was obtained at the level of the 

2cm distal to the mitral valve excluding the epicardial fat 

by a venire caliper.[38]

BMI (Basal metabolic index) calculation

The height of the cadaver was obtained as follows. 

The bodies were placed in a supine position at the edge 

of the autopsy table. We used elastic straps to stabilize 

the posture of the lower limbs with the heels supported 

on the edge of the autopsy table and the toes pointing 

upwards. Saggittal plane was established following the 

autopsy table axis. Then 

the most superior point of the skull and the position 

of the heel were marked on the table using a marker pen 

and the length was measured between two marks using 

the tape and taken as the height of the body. Stature was 

taken in centimeters.

Weight of the body was measured by using a 

standard weighing scale (Fidelity JBA 46s). First the 

trolley with the body was measured in Kilograms and 

then the trolley was measured. The body weight was 

calculated by deduction of the second measurement 

from the first measurement. The following equation was 
used to calculate theBMI.

BMI= Body Weight (Kg)/Body height (m) x Body 
height (m) 

Microscopy of the myocardium

The sections obtained were processed and 

prepared for microscopy and examined to exclude 

microscopic pathology of the heart. The cost needed for 

histopathology wasborne by the investigators and slide 

preparation and Haematoxylin and Eosin staining was 

done by the investigator himself with the help of the 

laboratoryassistant.

Comparisons

Since the sample was small the comparisons were 

made usingFisher’s exact test. 

Results

Majority 90% among the group were having heart 

weight between 200g to 350g.Heart weight of majority 

74% of Females was between 200gto 300g. 

Majority (68%) of the Males were having heart weight 

between 251 to 350g. The distribution/frequency of the 

weights of the hearts of the both genders is shown in 

table 1.

Table 1: Distribution of the weights of the hearts- whole group and the genders 

Weight of the
heart

Total N=38
%(n)

Males
N=19
%(n)

Females 
N=19
 %(n)

<200g 03 (01) 0(0) 5.26(01)

200g-250g 32(12) 21.05(04) 42.11(08)

251g-300g 34(13) 36.87(07) 31.58(06)

301g-350g 24(09) 31.58(06) 15.79(03)

351g-400g 08(03) 10.53(02) 5.26(01)
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Among the sample, majority (66%) was having a normal body mass index (18.5 to 24.9). 

The distribution/frequency of the BMI is shown in Figure 01

 

Figure 1: BMI percentage frequencies of the sample

 Majority of the males (12) and majority of the females (13) were having BMI of 18.5 to 24.9, and those are 

equally distributed. The distribution is shown in Table 02. Fisher’s exact test was used to calculate the Pvalue.

Table 2: Gender vs. BMI Cross tabulation 

BMI 

Sex

18.5-24.9

% (n)

25.0-29.9

% (n)

N=38 30.0-34.9
%(n)

P value

Male 48(12) (5) 2

0.8189

Female 52(13) (5) 1

Mean heart weight in the group was 280.52g 

(SD+/- 42.60). Mean left ventricular wall thickness was 

1.3895cm (SD+/-0.113). Mean heart weight for men 

was 293.94g (SD+/- 39.29) and 267.10g (SD+/-42.64) 

for females. Heart weight of majority of males was 

between 251 to 300g and200g to 250 g among females. 

There was no signifi cant association of heart weight with 
gender (P= 0.4884) (>0.05). The distribution was shown 
in Table 3.Fisher’s exact test was used to calculate the 

Pvalue.
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Table 3: Mean values and standard deviations of heart measurements. 

Out of the females of BMI of 18.5 to 24.9, majority 

(62%) had a heart weight of 200 to 250 g while among the 

ones with BMI of 25 to 29.9, heart weight in a majority 

(60%) was between 251 to 300g.The association of 
heart weight of 200 to 250 in femaleswith BMI of 18.5 
to 24.9, was significant (P= 0.0458) (<0.05). Males, 

BMI of 18.5 to 24.9, majority (50%) had a heart weight 

of 251 to 300 g while among the ones with BMI of 25 

to 29.9, heart weight in majority (60%) was between 

251 to 350g. The association of different heart weights 

of males with BMI variation was not significant (P= 
0.6493) (>0.05). The distributions were shown in Table 
4. Fisher’s exact test was used to calculate the P value. 

Table 4 Variation of heart weight in females and males according to the BMI 
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 Majority of the males had the left ventricular 

thickness of 1.4cm (53%) and females had the left 

ventricular thickness of 1.3cm (37%). But the p value 

was 0.3667 (>0.05) hence there was no significant 
association between the gender and different left 

ventricular thickness. Left ventricular wall thickness of 

1.3 cm followed by 1.4 cm was found among the females 

with BMI of 18.5 to 24.9 while similar finding was 
observed in the group with BMI of 25 to 29.9. There was 

no significant association between the two groups (P= 
0.6977) (>0.05). Left ventricular wall thickness of 1.4 

cm followed by 1.3 cm was found among the males with 

BMI of 18.5 to 24.9 while 1.3cm followed by 1.4cm was 

observed in the group with BMI of 25 to 29.9. There was 

no significant association between the two groups (P= 
0.2272) (>0.05). The distributions of above were shown 

in Table 5. Fisher’s exact test was used to calculate the 

P value.

Table 5: Variation of left ventricular wall thickness in females and males according to BMI 

females

Left v thickness
1.10cm
% (n)

1.20cm
%(n)

1.30cm
% (n)

1.40cm
% (n)

1.50cm
% (n)

1.60cm
%(n)

Number

=19
PvalueBMI

18.5-24.9 8(1) 15(2) 38(5) 31(4) 8(1) (0) 13 0.6977

25-29.9 0(0) 0(0) 40(2) 20(1) 20(1) 20(1) 05

30-34.9 0(0) 0(0) 0(0) 0(0) 0(0) 100(1) 01

males

Left v thickness 1.10cm

% (n)

1.20cm

%(n)

1.30cm

%(n)

1.40cm

% (n)

1.50cm

% (n)

1.60cm

%(n)

Number

=19
P

valueBMI

18.524.9 0(0) 0(0) 17(2) 67(8) 8(1) 8(1) 12

0.227225-29.9 0(0) 0(0) 60(3) 20(1) 20(1) 0(0) 05

30-34.9 0(0) 0(0) 0(0) 0(0) 50(1) 50(1) 02

Circumference of mitral valve in majority of 

males was 9.1cm to 10cm, while females 8.1cm - 9 cm. 

However, the association was not significant (P= 0.1695) 
(>0.05).Tricuspid valve circumference of majority of 

the males was 11.1cm to 12 cm while it was 10.1cm to 

11 cm in females. The association was significant (P= 
0.0199) (<0.05).Circumference of pulmonary valve in 

majority of males was 7.1cm to 8cm, while females it was 

the same. Association was not significant (P= 0.4800) 
(>0.05). Circumference of Aortic valve in majority 

of males was 6.1cm to 7cm, while in females it was 

the same. Association was not significant (P= 0.5922) 
(>0.05). The distributions of above wereshown in Table 
6. Fisher’s exact test was used to calculate the Pvalues. 
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Table 6: Variation of circumference of valves with gender 

In the common sample, which wasin the BMI of 

18.5-24.9, majority of the circumference of mitral valve 

was distributed in 9.1cm-11cm range. BMI of 25-29.9, 

majority was distributed in 9.1cm-11cm range. In males, 

it was similar. In females who were in theBMI of 18.5-

24.9, majority of the circumference of mitral valve was 

distributed in 9.1cm-10cm range and BMI of 25-29.9, 

majority was distributed in 8.1cm-11cm range.

The P values were 0.8904, 0.4457 and 0.1817 for 

common sample, males and females respectively. Hence 

there was no significant association between BMI and 
Circumference of the mitral valve irrespective of the 

gender.

Circumference of the Tricuspid valve in majority 

among the BMI 18.5-24.9 in the common sample was 

between 10.1cm-11cm and 11.1cm-12cm among the 
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BMI 25-29.9. In males it was between 11.1cm-12cm 

among the BMI 18.5-24.9 and between 11.1cm- 13cm 

among the BMI 25-29.9.In females, Circumference of 

the Tricuspid valve in majority among the BMI 18.5-

24.9, was between 10.1cm-11cm and 11.1cm-12cm 

among the BMI 25-29.9.The P values of the BMI and 

Circumference of the Tricuspid valve for both genders 

was not significant. Circumference of the Pulmonary 
valve in majority among the BMI 18.5-24.9 in the 

common sample was between 7.1cm-8cm and similar 

among the BMI 25-29.9. It was similar to bothmalesand 

females.There was no significant association between 
circumference of pulmonary valve with BMI as the P 

values were >0.05.Circumference of the Aortic valve 

in majority among the BMI 18.5-24.9 in the common 

sample was between 6.1cm-7cm and similar among 

the BMI 25-29.9. It was similar to both males and 

females. There was no significant association between 
circumference of Aortic valve with BMI as the P value 

>0.05. 

Discussion

Cardiac enlargement is a common and important 

finding in a forensic autopsy. Several factors such as 
race, age, gender, physical activity, nutrition, and health 

status affect the size of organs such as the heart [1]. There 

are vast differences in body organs among races, as well 

as ethnic and nationality groups [1].In most races, the 

dimension of the heart was larger in men than women. 
[2,4,6,8]

Only limited number of studies are available 

regarding dimensions of the normal heart in Sri lanken 

population. Hence, the objective of this study was to 

evaluate the standard size (heart weight, left ventricular 

thickness and dimensions of the valves) of the normal 

heart among Ragama area population by fresh cadavers 

and there variation with the gender and BMI.

Weights of the hearts among studied population 

In our study, Majority (90%) among the studied 

population were having heart weight between 200g to 

350g and mean value of the heart weight was 280.53 g. 

Weight of majority (74%) of the females in given sample 

was between 200g to 300g and means value was 267.10g 

(Majority (68%) of the males were having heart weight 

between 251 to 350g and mean value was293.95g.

According to Gray’s Anatomy, [10] the mean weight 

of the heart was 280-340 g in males and 230-280 g in 

females. Some of the studies had done early, shown the 

mean heart weight in males was 294.07(SD+/-48.97) g 

and females it was 287.10(SD+/-44.38) g in Caucasians.
[39] Hence the mean values of the study findings were 
within the mean value ranges of standard Grays Anatomy 

and other studies carried out in Caucasians.

A prospective study which was undertaken in 

America of healthy men dying from sudden traumatic 

deaths aged 18 to 35 years showed that overall, heart 

weights ranged from 188 to 575 g with an average of 

331 g and an SD of 56.7 g[43]. A reference range (95% 

inclusion) of 233 to 383 g for the adult male heart was 

proposed. In our study the mean value for the men was 

lesser than the above study and probably due to the 

different ethnicity and other factors like body weight and 

the Basal metabolic index in western community. 

In our study, Out of the 12 hearts with weight of 

200g to 250g, 8 (67%) are of females and 4 are males. 

Out of the 13 hearts with weight of 251 g to 300g, 7 

are of males and 6 (46%) were of females. However 

there was no significant association of heart weight and 
gender (P= 0.4641) (>0.005).

Heart weight variation with the Basal Metabolic 

Index (BMI) among gender

In our study, majority (66%) was having a normal 

body mass index (18.5 to 24.9). Both males and females 

were having almost equal distribution when body 

mass index wasconsidered. Among males, there was no 

significant association of the body mass index (whether 
normal or high) with heart weight (P=0.6493).

When it comes to the female gender, there was a 
significant association of body mass index with heart 
weight in females (P= 0.0468) where it was noted that 
heart weight increases with high BMI. The significant 
association can be due to the high fat deposition in 

females than in males due to many factors including 

metabolic causes (abnormal fat metabolism) [41]use 

of oral contraceptives, and increase belly fat levels in 

women than in men. Increase BMI will increase the 
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pericardial fat deposition in women than in menhence the 

heart weight will beincreased.

Therefore further studies to be carried out to 

conclude the association between heart weights and the 

BMI according to the gender as this particular study 

was planned for a small area and limited to the deceased 

referred to the Teaching Hospital Colombo North during 

a limited period.

Left ventricular (LV) thickness among studied 
population 

Left ventricular thickness was considered normal 

up to 1.5 cm in studies done before. [40]The mean 

value of the left ventricular thickness in given sample 

was 1.39cm. The mean value of the Left ventricular 

thickness in males was 1.42cm. The mean value of the 

Left ventricular thickness in females was 1.36cm. There 

was no significant association between gender and left 
ventricular thickness in given sample(P=0.3667).

Therefore mean value of the common sample can 

be considered as normal value irrespective of the gender 

in studied population and further it was compatible 

with the studies done globally. A study done in 2013 by 

computed tomography to the cadaveric 

hearts showed that there was no significant 
difference/association between heart wall thickness and 

gender. [42] Above finding further confirmed the findings 
of our study.

There was no significant association with elevating 
BMI with the left ventricular thickness inmales (P= 
0.2272) and females (P=0.6977). Even though there was 
a significant increase in heart weight with high BMI in 
females, there was no such association of left ventricular 

thickness. This further confirms that the increase weight 
of the heart in females with high BMI was due to increase 

pericardial fat rather than the musclemass.

Mitral valve circumference among studied 
population

Circumference of mitral valve in majority of males 

was 9.1cm to 10cm, while females 8.1cm - 9 cm. The 

mean value of the Mitral valve circumference of the 

common sample was 9.07 cm. The mean valve of the 

Mitral valve circumference for males was 9.5cm. 

The mean value of the Mitral valve circumference for 

females was 8.6cm. However, there was no significant 
association of the valve circumference variation with the 

gender (P=0.1695).

Study carried out inuniversity of Nairobi showed 

that the females were having significantly larger annular 
circumference of mitral valve than in males [44]. This was 

probably due to the different ethnicity as the study had 

done among Africans in Kenya. In a Sri Lankan study 

had carried out in Jaffna showed the significant gender 
difference in mitral valve circumference and higher mitral 

annular circumference in males than in females. [45]In 

this particular study the age variation was 18-72 years 

and the sample was more than 300 but the considered 

female sample was less than 20% of the common sample. 

In our sample the age was limited and both genders 

were considered equally. Those can be the reasons for 

the significant difference between two studies. However 
both of above studies had shown different values than 

our study hence further studies had to be carried out to 

find the association between the Mitral valve and the 
gender, before come to aconclusion.

There was no significant association of the mitral 
valve circumference with the different BMIs of the 

whole group (P = 0.8904), males (P=0.4457) or females 
(P=0.1817). But the above Sri Lankan study [45] had 

shown a significant relationship between the mitral 
valve circumference with age, body weight and height. 

Further it had stated that the most significant variation 
was with the age which was limited in our study. Hence 

further studies to be planed before come to a conclusion.

Tricuspid valve circumference among studied 
population

Tricuspid valve circumference of majority of the 

males was 11.1cm to 12 cm while it was 10.1cm to 

11 cm in females. The association was significant 
(P= 0.0199) with males having high value than the 
females in given population. An Indian study showed 

that the tricuspid valve circumference was high in males 

than in females. [49] It was consistent with our findings 
and the population was similar to our study.
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There was no significant association of different 
BMI s with the circumference of the Tricuspid valve in 

whole sample and in males as well as females.

Pulmonary valve circumference among studied 
population

Circumference of pulmonary valve in majority of 

males was 7.1cm to 8cm, while females it was the same. 

Common pulmonary valve circumference was 7.69cm, 

while in males it was 7.4cm and it was 7.9cm for females. 

There was no significant association between the gender 
and the pulmonary valve circumference in given sample 

(P=0.4537).

As there was no significant difference between 
the genders, common value can be considered for both 

male and female in studied population. Further, there 

was no significant association of the circumference of 
pulmonary valve with the high BMI.

There were no/minimal studies in Sri Lankan 

population to find the association between pulmonary 
valve circumference and the gender and BMI. Hence 

further studies should be carried out with large scale to 

give a definite conclusion as our study was limited to a 
targeted small area and the sample was small 

Aortic valve circumference among studied 
population

The mean value of the common sample of aortic valve 

circumference was 7.03cm while it was 7.1cm in males 

and 7.0cm in females. There was no significantassociation 
between the gender and the aortic valve circumference 

(P = 0.5215). Thus, the common value can be considered 
as normal value for both genders in studied population. 

There was no significant association between the high 
BMI and aortic valve circumference in males and females 

as the P values were 0.5734 and 0.3529respectively.

Here again, there were no/minimal studies done in Sri 

Lankan population to find the association between aortic 
valve circumference and the gender and BMI. Hence 

further studies should be carried out with large scale to 

give a definite conclusion as our study was limited to a 
targeted small area and the sample wassmall

Limitations

The sample was small and included only the deaths 

referred to the Teaching Hospital Ragama where the 

population is mainly from and around the Ragama area.

Conclusions

Mean values of the heart weights of the sample were 

within the mean value ranges of standard Grays Anatomy 

and other studies carried out in worldwide Caucasians. 

There was no significant association of the heart 
weight with gender difference in studied population. 

However, the heart weight was significantly elevated 
with elevating BMI among females, but the same 
association was not there for left ventricular thickness 
indicating the effect of high epicardial fat distribution 
in females. Tricuspid valve length was significantly 
high among males while, mitral, pulmonary and aortic 

valve lengths did not show such association. Further 

studies are needed with a large-scale sample island wide 

to give definite conclusion as our study was limited to a 
targeted small area and the sample wassmall. 
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Abstract

The present cross-sectional study was carried out in Apex Medical centre at Nagpur to determine the pattern 

of thoraco-abdominal injuries in road traffic accident. Two-wheeler riders were the commonest type of victims of 
thoraco-abdominal injuries followed by pedestrian. Motorised two-wheelers was the commonest type of victim’s 

vehicle in contrast to heavy motor vehicle (HMV- truck/ bus) as the commonest type of offending vehicle of thoraco-

abdominal injuries in road traffic accident. Thorax region was more commonly involved than abdominal region 
in thoraco-abdominal injuries with abrasion as the commonest type of external injury followed by contusion and 

laceration. Fracture of ribs was the commonest internal injury in thoracic region followed by injury to lungs in 

comparison to injury to liver in abdominal region. Laceration was the commonest type of injury in all thoraco-

abdominal organs except kidneys and bladder. 
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Introduction

The road traffic accidents are one of the major causes 
of disability and death all over the world. They ranked 

third among the leading cause of death in developed 

countries. Worldwide, every year 1.2 million people 

died in road traffic accident and over 50 million injures 
annually.1 Currently, road traffic accidents ranked 9th in 

order of disease burden and is expected that it will be the 

2nd most common cause of disability adjusted life years 

by 2020. 2 More than 25% of the global accidental deaths 

occur in South East Asian region. 3 In India, over 80,000 

persons die in the traffic crashes annually and over 1.2 
million get injured seriously and 300,000 get disabled 

permanently.3 Road accidents accounts for 2.5% of total 

deaths in India and are among the six leading causes of 

death.1 

According to official statistics of National Crime 
Record Bureau4, India, the highest number of death due 

to road accidents were seen in Uttar Pradesh (11.4%) 

followed by Tamil Nadu (11.3%), Andhra Pradesh 

(10.7%) and Maharashtra (9.6%). In Maharashtra 43,863 

road traffic accidents occurred and causalities number 
goes up to 13,245 in year 2013.4 

Usually, head is the commonest region involved 

in road traffic injury followed by chest and abdominal 
region. Due to anatomical position and dimension, 

thoraco-abdominal region is a major site of impact in 

any form of blunt trauma5. Thoraco-abdominal injuries 

are caused by wide variety of reasons like road traffic 
accidents, railway accidents, industrial mishap, sharp 

force trauma, blunt force trauma and explosion.5 

Injuries to thorax are very fatal as the bony thoracic 

cage contains vital organs of circulation and respiration; 

therefore rapid and accurate diagnosis by the surgeon is 

mandatory for effective treatment. The abdomen is the 

DOI Number: 10.37506/ijfmt.v15i3.15959
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third common region of body that is injured in civilian 

trauma as the human abdomen is largely unprotected 

by bony structures.6 Injuries to abdomen are important 

as it contains most of the vital organs like liver, spleen, 

kidney, pancreas and hollow viscous like stomach, 

intestine and bladder. Hence, injuries to these organs 

is significant as victims with isolated injuries to liver, 
spleen, kidney, intestine and stomach perforation can be 

saved if timely surgical aid is provided to such victims.7 

Against this background, the present study is conducted 

to determine the pattern of thoraco-abdominal injuries in 

road traffic accidents. 

Material and Methods

This cross sectional study was conducted in the 

department of Forensic Medicine at Apex Medical 

centre, Nagpur situated in Central India. It was carried 

out during the period from Oct 2012 to Sep 2014 after 

approval from the institutional Ethics Committee. It 

includes 211 cases of road traffic accident brought for 
medicolegal autopsy with injury to thorax or abdomen 

or both irrespective of the involvement of other body 

regions. The cases were either brought dead or spot dead 

or hospital death. The cases of unknown cause of death, 

decomposed bodies and incomplete history of accident 

were excluded from the study. Most of the general 

information like age, sex, place and date of accident 

along with the detail history of the vehicular accident 

like the vehicle used by victim, offending vehicle, and 

manner of accident was available in the police paper. The 

information which was not available was taken from the 

police or relative or friends of the deceased at the time of 

autopsy. The information related to internal injury was 

taken from bed-head ticket, and investigation reports 

like x-rays, USG, CT, etc, particularly in admitted cases.

During post mortem examination, injures were 

recorded in relation to location, and type of injury. 

Abdomen, pelvis and thorax cavities were examined 

for any injury to internal organs like ribs, lungs, heart, 

clavicle, sternum, liver, spleen, kidney, stomach, bladder, 

small large intestine, along with skeletal damage to ribs, 

sternum, pelvis, and spine. The cases were then analysed 

under different headings and presented in form of to 

determine the pattern of injuries in road traffic accident. 

Results:

The present study includes the cases of road traffic 
accidents which were brought for medicolegal autopsy, 

and were having injury either to thorax or abdomen or 

both. Thus, the total of 211 cases of thoraco-abdominal 

injuries in road traffic accident were analysed under 
different headings to determine the pattern of injuries. 

Table 1: Age and gender distribution of thoraco-abdominal Injuries in road traffic accident 

AGE IN YEARS M F T %

00-10 5 2 7 03.32

11-20 15 3 18 08.53

21-30 48 8 56 26.54

31-40 42 10 52 24.64

41-50 32 4 36 17.06

51-60 24 4 28 13.27

61 and above 12 2 14 06.64

TOTAL 178 33 211 100.00

% 84.36 15.64 -

 [M= Male; F= Female; T= Total] 
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Table 1 shows age and sex distribution of cases 

of thoraco-abdominal injuries in road traffic accidents. 
Thoraco-abdominal injuries in road traffic accident were 
common in male found in 84.36% cases and female in 

15.64% cases with male female ratio of 5.39:1. The peak 

age of incidence was found in 21 to 30 years seen in 

26.64% followed by 31 to 40 years in 24.64%. Thus, 

50% of cases were between the ages of 21 to 40 years. 

Less than 10% of thoraco-abdominal injuries were 

below the age of 10 years and above the age of 60 years. 

Table 2: Type of victim

TYPE OF VICTIM M F T %

Pedestrian 42 07 49 23.22

Rider (Two-wheeler driver) 99 10 109 51.66

Pillion (Two-wheeler ) 12 10 22 10.43

Driver (3/4 wheeler) 19 01 20 09.48

Occupant (3/4 wheeler) 06 05 11 05.21

TOTAL 178 33 211 100.00

Table 2 shows the distribution of type of victims involved in road traffic accident. The victims were pedestrian 
in 23.22% cases, pillion (seating behind the rider of two-wheeler) in 10.43% and occupant of three or four-wheeler 

in 5.21% cases. The commonest type of victim was the two-wheeler rider seen in 51.66% cases, of which motorcycle 

alone was used in 81 cases (38.33%) and three/ four-wheeler driver seen in 9.48% cases. 

Table 3: Type of vehicle involved

TYPE OF VEHICLE INVOLVED
Victims Vehicle Offending Vehicle

M F T % M F T %

Bicycle 05 03 08 03.79 02 00 02 00.95

Two-wheeler 106 17 123 58.29 14 03 17 08.06

Three-wheeler 03 02 05 02.37 04 01 05 02.37

Light Motor Vehicle (LMV) 15 04 19 09.01 40 05 45 21.33

Heavy Motor Vehicle (HMV) 16 01 17 08.06 65 10 75 35.54

 No vehicle involved 42 07 49 23.22 53 14 67 31.75

TOTAL 178 33 211 100.00 178 33 211 100.00
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Table 3 shows the distribution of type of victims 

vehicle and offending vehicle involved in the accident. 

The commonest type of victim’s vehicle was two-

wheelers in 58.29% cases followed by light motor 

vehicles in 9.01% and heavy motor vehicle in 3.32% 

cases. Bicycle was noted in 3.79% cases. The victims 

met with an accident without having any vehicle (i.e 

pedestrian) in 23.22% cases. In contrast to these, the 

commonest type of offending vehicle involved in 

accident was the heavy motor vehicle (HMV, mainly 

truck, bus, tractor) seen in 35.54% cases followed by 

light motor vehicle (LMV) in 21.33%, two-wheeler 

in 8.06%, bicycle in 0.95%, three-wheeler in 2.37% 

cases. There was no offending vehicle in 31.75% cases 

of thoraco-abdominal injuries in road traffic accident; 
and it occurs mostly due to dash to static object/ animal 

(in 27 cases), skid (in 20 cases), and fall/ tumble (in 20 

cases). 

Table 4: Distribution of types of external injuries 

EXTERNAL INJURIES

THORACIC REGION (N=162) ABDOMINAL REGION (N=123)

M F T % M F T %

Abrasion 104 20 124 76.54 77 20 93 75.61

Laceration 4 2 6 03.70 16 4 20 16.26

Contusion 81 13 94 58.02 37 5 42 34.15

Crushed 0 0 0 0 3 0 3 02.44

No injury 13 3 16 9.88 18 3 21 17.07

Table 4 shows the distribution of types of external 

injuries in thoracic and abdominal region. Thorax was 

involved in 162 cases (76.78%) and abdomen in 123 

cases (58.29%). The external injuries were present in 

146 cases (90.12%) in thoracic region and 102 cases 

(82.93%) in abdominal region out of the total thoraco-

abdominal injuries in road traffic accident. In thoracic 
region, abrasions were present in 76.54%, contusion in 

58.02% and laceration in 3.70% cases. In abdominal 

region, abrasions were present in 75.61%, contusions 

in 34.15%, lacerations in 16.26% and crushed in 2.44% 

cases. Thus, abrasion was the commonest external 

injury in both thoracic and abdomen region followed by 

contusion and laceration. Crushed injuries were noted 

in only abdomen region; and no injuries were found in 

9.88% in thoracic and 17.07% in abdomen region.



4242    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 5: Distribution of cases in relation to injuries to internal organs/ structures

INJURY TO INTERNAL ORGANS
THORACIC REGION (N=162)

M F T %

Clavicle fracture 13 1 14 8.64

Sternum fracture 25 5 30 18.52

Ribs fracture 119 23 142 87.65

Lungs 111 18 129 79.63

Heart 15 0 15 9.26

Spine 5 2 7 4.32

Vessel 5 2 7 4.32

INJURY TO INTERNAL ORGANS
ABDOMINAL REGION (N=123)

M F T %

Liver 75 15 90 73.17

Spleen 35 8 43 34.95

Kidney 36 9 45 36.58

Pancreas 5 1 6 4.87

Bladder 25 2 27 21.95

Small intestine 17 1 18 14.63

Large intestine 17 1 18 14.63

Stomach 5 1 6 4.87

TABLE 5 shows distribution of cases in relation 

to injury to internal organs or structure in thoraco-

abdominal region. In thoracic region, fracture of ribs 

was the commonest internal injury seen in 87.65% cases, 

followed by injury to lungs in 79.62%, sternum fracture 

in 18.51% and injury to heart in 9.25% cases. Fracture of 

clavicle was seen in 8.64% and injury to spine and vessel 

in 4.32% each.

In abdominal region, injury to liver was the 

commonest internal injury to organ seen in 73.17% 

cases, followed by injury to kidney in 36.58%, spleen 

in 34.95%, bladder in 21.95% and pancreas in 4.87% 

cases. Among the hollow visceral organs, small intestine 

and large intestine were injured in 14.63% cases each, 

while stomach was injured in 4.87% cases.
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Table 6: Distribution of types of injury to internal organs 

INTERNAL 
ORGANS

TYPE OF INJURY

CONTUSION LACERATION CRUSHED

M F T % M F T % M F T %

Thoracic region (n=162)

Lungs 38 7 45 27.77 77 13 90 55.55 0 0 0 0

Heart 1 0 1 0.61 14 0 14 8.64 0 0 0 0

Abdomen region (n=123)

Liver 7 1 8 6.5 61 13 74 60.16 7 1 8 6.5

Spleen 0 0 0 0 31 7 38 30.89 4 1 5 4.06

Kidney 22 8 30 24.39 14 1 15 12.19 0 0 0 0

Pancreas 0 0 0 0 4 1 5 4.06 1 0 1 0.81

Bladder 12 1 13 10.56 4 1 5 4.06 9 0 9 7.31

Table 6 shows the distribution of types of injury to 

internal organs in thoraco-abdominal region. In thoracic 

region, contusion to lung was present in 27.77% cases, 

and laceration in 55.55% cases. Laceration to heart was 

seen in 8.64% cases and contusion in 0.61% cases. 

In abdomen region, laceration to liver was seen in 

60.16% cases with contusion and crushed injury in 6.5% 

each. Contusion to kidneys was seen in 24.39% cases 

and laceration in 12.19% cases. Laceration to spleen 

was seen in 30.89%. Contusion to bladder was seen 

in 10.56%, while pancreas shows laceration in 4.06% 

cases. Thus, lacerations were common in all thoraco-

abdominal internal organs except kidneys and bladder in 

comparison with contusion. 

Discussion

The present study includes 211 cases of road 

traffic accident and analysed to determine the pattern 
of thoraco-abdominal injuries. In the present study, the 

thoraco-abdominal injuries in road traffic accident were 

predominantly seen in male (84.36%) with male female 

ratio of 5.39:1. The maximum incidence was seen in 

age group of 21-30 years (26.54%) followed by 31-40 

years (24.64%), comprising of 50% cases in the ages 

between 21 to 40 years. In extreme of ages below 10 

years and above 60 years, the thoraco-abdominal injury 

were seen in less than 10% cases. This is because the 

males are more exposed to outdoor activities and travel 

to the work place to earn bread and butter for the family, 

whereas females remain engaged in the household work. 

Moreover young males are more rash and fast in driving 

the vehicles, while females are more careful and attentive 

during driving. These finding are consistent with that 
reported by other studies5,8-14 carried out on thoraco-

abdominal injuries. Binod Kumar (2017)15 also reported 

that thoraco-abdominal injuries were predominantly 

seen in male with high incidence in age group o 21-

40 years. However, Banerjee et al (1998)16reported 

high incidence in the age group of 31-40 years with 

male female ratio of 6.14:1. Similarly, Singh Y N et al 

(2005)17 and Gupta et al (2007)18 too reported that males 
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were 7 to 8 times commoner as compared to females; 

and Reddy et al (2014)19reported male female ratio of 

11.5:1 with 50% cases in ages between 21 to 40 years. 

The young adults remained outdoor during most of the 

day and are exposed to traffic hazards. They are at peak 
of their creativity and have tendency to take unwarranted 

risk. The persons in extremes of the age usually remain 

indoors whereas children are confined to the residential 
premises only.

In the present study, the commonest type of victim 

was two-wheeler rider/ driver (51.66%) followed by 

pedestrian (23.22%). Pillion and occupant of three 

and four-wheeler was noted in 10.43% and 5.21% 

respectively. Pathak A et al (2008)13 and Singh D et 

al (1998)20 also reported that two-wheeler riders as 

the commonest victim of accident. However, these 

findings are in sharp contrast to that reported by 
other authors9,10,12,15-18,21,22 who found pedestrian as 

the commonest type of victim in the accident. This 

difference may be due to good traffic sense among the 
people walking on the road along with the traffic control 
in study area. However, Shetty S et al (2012)23 and 

Reddy et al (2014)19 noted that two-wheeler occupants 

as the commonest victim of thoraco-abdominal injuries. 

Millo et al (2008)14 found that pedestrian (39%) was the 

commonest type of victim followed by three-wheeler 

driver (26%) and two-wheeler driver (14%).

As far as the vehicle involved in the accident, 

motorized two-wheelers was the commonest type of 

victim’s vehicle found in 58.29% cases in contrast to 

only 8.06% offending vehicle. Light motor vehicle 

was used by the victim in 9.01% cases in comparison 

to 21.33% as offending vehicle. But heavy motor 

vehicle was the commonest type of offending vehicle in 

35.54% in contrast to only 3.32% used by the victims of 

accident. Most of the authors9,12,15,16,19,21,23 also noted 

heavy motor vehicle motor like truck and buses as the 

commonest type of offending vehicle seen in 35 to 60% 

cases of accident. Jerath et al (1967)24 and Bansal and 

Dikshit (2001)25 also reported heavy motor vehicle as 

the commonest offending vehicle in thoraco-abdominal 

injuries. This is mainly because of the greater impact 

of truck/ buses due to their weight and speed leading to 

fatal outcome of the victim of accident. However, Raoof 

Abdul (2019)22 noted LMV (car) as the commonest 

offending vehicle in 36.3% cases followed by HMV 

(truck) in 29% and two-wheelers in 14.5% cases. In 

the present study, no vehicle was used by the victim in 

23.22% cases (all pedestrian) in comparison to 31.75% 

cases where there was no offending vehicle, mostly due 

to dash to static object followed by skid of vehicle and 

fall/ tumble of vehicle.

Thorax (76.78%) was more commonly involved as 

compared to abdomen (58.29%) in thoraco-abdominal 

injuries. This finding is similar to the finding reported 
by Bansal and Dikshit (2001)25, Singh and Dhattarwal 

(2004)9, Husaini et al (2009)26 and Khan et al (2018)27. 

However, Jerath et al (1967)24 and Chandra et al (1979)8 

found abdominal injuries commoner than thoracic 

injuries. Poole and Myers (1981)28 observed 77.4% had 

thoracic injuries and 10.11% had abdominal injuries. 

Banerjee et al (1998)16 found 73% of the victim had a 

combination of injuries on the chest and abdomen.

In regard to the presence or absence of external 

injuries, thoracic region had external injuries in 90.12% 

cases in comparison to 82.93% in abdominal region. 

Thus, the external injuries were absent in a greater 

number of cases in abdominal region as compared to 

thoracic region. These findings are consistent with that 
of Meera and Nebachandra (2005)5, Shetty et al (2012)23, 

and Reddy et al (2014)19. However, the external injuries 

in thoracic and abdominal region were little bit more 

common in the present study. This is probably due to 

more number of motorized two-wheeler victims who 

were more prone to get external injuries on tar road.

Among the different types of external injuries, 

abrasions were commonly seen in both thoracic 

(84.93%) and abdominal (91.18%) region followed by 

contusion seen in 64.38% of thoracic region and 41.18% 

of abdominal region. But lacerations were more common 

in abdominal region (19.61%) as compared to thoracic 

region (4.11%). These findings are in great contrast to 
Shetty et al (2012)23 and Reddy et al (2014)19 who found 

contusion as the commonest type of external injuries in 

thoracic and abdominal region followed by abrasion and 

laceration.
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In respect of involvement of organs due to internal 

injuries in thoraco-abdominal region, fracture of ribs 

was the commonest internal injuries (87.65%) followed 

by injury to lungs (79.63%) and heart (9.26%) in the 

thoracic region. In abdominal region, injury to liver 

was the commonest internal injury seen in 73.17%, 

followed by kidney (36.58%), spleen (34.95%) and 

bladder (21.95%). Other studies8,19,23,25-27 too reported 

rib fracture as the commonest internal injury followed 

by injury to lung in thoracic region. However, Singh and 

Dhattarwal (2004)9 found fracture of ribs in only 36.9% 

and lung injury in 29.8% cases. In abdominal region, 

Banerjee, et al (1998)16, Chaudhari et al (2005)10, Husaini 

et al (2009)26, Reddy et al (2014)19, Binod Kumar (2017) 

15 and Raoof Abdul (2019) 22 also found liver as the 

commonest organ injured. Reddy et al (2014)19 reported 

fracture of clavicle and sternum in 19.75% and 8.4% 

respectively. Whereas, Binod Kumar (2017) 15 noted 6% 

and 4% fracture of clavicle and sternum respectively. In 

the present study, fracture of clavicle and sternum were 

found in 8.64% and 18.52% respectively. 

Among the different types of injury to internal 

organs, laceration was the commonest type of injury 

noticed in all thoraco-abdominal solid organs except 

kidney and bladder, where contusion was rather the 

commonest type of injury. In thoracic region, laceration 

to lung was seen in 55.55% cases and contusion in 

27.77%; whereas, heart shows laceration in 8.64% and 

contusion in 0.61% cases. Chandra et al (1979)8 noted 

contusion and laceration of lung in 18.60% cases each; 

whereas, Bansal and Dikshit (2001)25 found laceration 

of lung in 49% and contusion in 3% cases. Contusion 

and laceration of lungs occurs from compression of 

chest by any means. Laceration of the lung is commonly 

due to broken end of fracture ribs, but may occur without 

fracture of ribs. Moreover lungs occupy most of the 

space of rib cage making it more vulnerable to injury as 

compared to other organs. In present study, fracture of 

ribs was present in 87.15% cases. In abdominal region, 

laceration to liver and spleen was found in 60.16% and 

30.89% respectively, whereas contusion to kidney and 

bladder was noticed in 24.39% and 10.56% respectively. 

Also, the laceration was significantly more common to 
liver as compared to other abdominal solid organs like 

spleen and kidney. Because of the bulky size, superficial 

location and relatively fixed position, laceration is quite 
common in liver as compared to the other abdominal 

organs. 
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Abstract

Postnatal period is a time for women to recover and take on new roles. Plants have an important role in the 
traditional posnatal care in many cultures around the world especially in rural areas. The use of medicinal 
plants is common among Madurese women especially to aid postpartum care. This research aimed to record 
the use of plants for postnatal care among the Madurese in Bangkalan Regency, East Java, Indonesia. Data 
were collected from local informants consisting of traditional birth attendants, herbal medicine makers, and 
herbal medicine sellers through open and semi-structured interviews. The data were analyzed quantitatively 
using the Use Value (UV), Family Use Value (FUV), and Index of Cultural Significance (ICS) parameters. 
There were 143 species of medicinal plants from 55 families identified as plants used for recovery during the 
postnatal period. Ginger is a plant that has the highest use value (1.84), followed by turmeric (1.81). There 
are five plant species which have very high ICS value. Ginger has the highest ICS value (168), followed by 
turmeric (132). The family with the highest FUV value was Zingiberaceae (0.79). Among the Madurese, 
medicinal plants are mostly used in multiherbal forms consisting of 2 to 30 plants. There are 13 kinds of 
concoctions used in postnatal care consisting of 8 multiherbal potions used orally and 5 herbs for external 
uses. Madurese women believe that the use of these herbs will speed up the postpartum recovery process 
and reduce postnatal diseases. This valuable knowledge should be continued to be applied by the young 
generation in order to maintain its existence and to conserve the plants used in this region. 

Keywords: Ethnobotanical Survey, Use Value (UVs), Family Use Value (FUV), Index of Cultural Significance 
(ICS), Bangkalan, Postnatal Care

Corresponding author:
Siti Muslichah
E-mail: muslichahsiti@unej.ac.id

Introduction 

Rural communities in various regions of the world 

are accustomed to use medicinal plants for maintaining 

their health1. The use of medicinal plants has become a 

habit of the Madurese community for maintaining health, 

preventing disease, treatment, health recovery, fitness, 
and beauty. Madurese traditional medicine is one of the 

most popular traditional herbs or potions in Indonesia. 

Madura is an island located in East Java Province, 

Indonesia. Most Madurese women are herbal users. 

Starting from the age of four or five years, Madurese 

girls have been introduced to herbal medicine. They 

are accustomed to use herbal medicines in any events, 

such as when they are married, pregnant, giving birth, 

and growing up2. Madurese women are very fanatical in 

terms of consuming herbal medicine which is reflected 
in their famous expression “Ango’an tak ngakan 

atembang tak ajamo” which means it is better not to eat 

than not to drink herbal medicine3. Consuming herbs for 

Madurese women is an obligation which is believed to 

be able to maintain youthfulness and create happiness in 

the household4. However, knowledge about this herb has 

decreased because young Madurese are less interested 

in learning about Madurese medicine and concoction 

formulas, especially young people who do not live in 

Madura. Because of school or work-related reasons, 

they no longer drink herbal medicine5,6.

DOI Number: 10.37506/ijfmt.v15i3.15960
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Medicinal plants used to maintain women’s health 

which are related to conditions such as female fertility, 

menorrhea, contraception, pregnancy, birth, postnatal, 

increasing breast milk, and caring for infants and 

children7-12. In traditional societies, includes Madurese, 

the use of this plant is increasingly emphasized during 

the treatment of pregnancy, childbirth, and postnatal. 

However, this research was focused on the use of herbs 

for postnatal care, because the days and weeks after 

delivery are a critical phase for a mother and the baby, 

due to most maternal and infant deaths occur in this 

phase13.

Traditional plants are often used by ethnic groups 

around the world. This wisdom is passed down from 

one generation to the next and is believed to be able 

to overcome a number of postnatal complaints such as 

insomnia, anxiety and depression14, inadequate breast 

milk 15, tiredness and pain8. Postnatal care ingredients in 

an ethnic group are usually used for the process of health 

recovery, the removal of lochia for uterine cleansing, 

prevention of bleeding, prevention of anemia, puerperal 

fever, headache during childbirth, perineal healing, 

uterine contraction, production of breast milk, preventing 

breast swelling, abdominal pain and others9. In Madura, 

postnatal herbs have been known to accelerate and 

restore the condition of the body and women’s health.

Madura Island consists of four districts, namely 

Bangkalan, Sampang, Pamekasan, and Sumenep. 

Previous research on the use of plants in traditional 

Madurese medicine has been carried out in Sumenep 

region. Sumenep is an area that was once a palace. 

This location is considered as having authentic records 

of Madurese ethnic concoctions5. After the end of the 

Sumenep sultanate, the indigenous people learned the 

secrets of the potion from shamans or people close to the 

palace. Besides, the community also has its own local 

wisdom in the use of plants inherited from previous 

generations, including the Madurese in Bangkalan. 

The purpose of this field study is to present 
information about postpartum care ingredients by the 

Madurese tribe in the Bangkalan area. Specific and 
quantitative research on this topic has never been done 

before. The documentation of medicinal plants and their 

use by ethnic Madurese in Bangkalan is important to 

protect the local knowledge about the use of medicinal 

plants for post-delivery care.

Materials and Methods 

Research area 

This research was carried out in 18 villages in 

Bangkalan Regency. Bangkalan is one of the districts 

in Madura Island, East Java Province, Indonesia. Its 

geographical position is between 1120 40’06’’-1130 

08’04’’ E and 60 51’39’’-70 11’39 S, at an altitude of 

2-100 m above sea level. Bangkalan has a flat to hilly 
topography most of the area is used for agriculture 

activities. It covers an area of 1260,41 km2, and 

had a population of 986,700 (http:// http://bappeda.

bangkalankab.go.id/ the last access date 22.09.2020). 

The boundaries to the north are bordered by the Java 

Sea, to the east by the Sampang district, to the south and 

to the west by the Madura Strait. In terms of geographic 

location, Bangkalan Regency located on Madura Island, 

or to be exact is located on the west of Madura Island. 

Data collection 

Data collection was done using open and semi-

stuctured interviews with Madurese informants using 

Madurese language in the houses, gardens, herbal 

shop and traditional market. The informants were 

selected using purposive techniques and snow ball 

sampling.16 The informants must have the competence 

and information about the research topic. The selected 

informants were 31 people, which consisted of 

traditional birth attendants, herbal medicine makers, and 

herbal medicine sellers. Data taken included the types 

of concoctions for postnatal care, the composition of 

medicinal plants in the potion, the organs used, how to 

obtain the ingredients, how to manufacture, how to use, 

as well as the efficacy of each herb. The plants were 
identified using the standard book Flora of Java17. 

Quantitative Analysis

Use value (UV) 

Use values   (UV) described the relative importance 

of the resource person (informant) to certain species 

of plants. UV was calculated using the following i 

formula18: UV = ƩUi/N; Ui = the number of uses 
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mentioned by the informant for the species in question; 

N = the number of informants in the survey. 

Family Use Value (FUV) 

FUV is the average number of uses for each species 

in the family. The calculation formula19 is as follows: 

FUV = ƩUVs/ns; UVs i= Use Value of species in the 
family; ns = total number of species in a particular 
family. 

Index of Cultural Significance (ICS) 

ICS or Index of Cultural Significance was calculated 
to assess the index of cultural importance of all plant 

species. The approach was carried out by adding a 

subjective allocation of scores or ranks to the plant use 

group by the researcher 20. ICS value 21was calculated 

using the formula: 

; q = 
quality value; i = value of use intensity; e = value of 
exclusivity; ni = use category (1 to n). 

Results and Discussion

Demographic characteristic 

Informants in this research were native Madurese, 

had the experience of making herbal medicine for at 

least 5 years, and their knowledge was obtained from 

their anchestor passed from generation to generation. 

This research involved 31 practitioner informants who 

were mostly women (90.32%). From the participants, 19 

people were aged between 46 and 60 years (61.29%), 

9 were aged between 61 and 75 (29.03%), and 3 were 

aged of 75 years old or more (9.68%). The education 

background of the informants was mostly elementary 

school or they did not graduate from elementary school 

with a main job as a maker of herbal medicine (51.61%), 

traditional birth attendants (25.81%), and herbal 

medicine ingredient sellers (22,58%). 

The demographic data showed that most informants 

were in the age range of 46-60 years. Those who were 

interested in the profession of traditional healers or 

herbalists or who knew the herbs were mostly middle-

aged and older, while not many young families were 

interested in learning to make herbal medicine 23. The 

data also showed that most informants were elementary 

school graduates and did not complete elementary 

school; there were more women than men. This was 

probably because initially the responsibility for family 

health in Madura rests with women or wives; those who 

worked as traditional birth attendants were women. 

Medicinal plants used 

The use of medicinal plants in concoctions made by 

herbal medicine sellers, saman, and old people in Madura 

is common. The interviews showed that there were 143 

species of plants from 55 families used in postnatal 

potion. The use of medicinal plants in Madurese ethnic 

is not single but is a combination of several plants with 

certain compositions and properties that may differ 

between informants who follow the prescription of their 

ancestors. In general, the desired properties in postnatal 

potions are to launch breast milk, prevent bleeding, 

expel lochia, cure pain in the uterus and birth canal, and 

restore the body. 

Figure 1. Family use value (FUV) of medicinal 
plants

The importance of plant was assayed by use 

values (UV) that were ranged between 0.03 for the less 

used species and 1.84 for the most used species. The 

most important plants are Zingiber officinale Rosc. 

(UV = 1.84), Curcuma domestica Val. (UV =1.81), 
Boesenbergia pandurata Roxb. Schlecht. (UV =1.71), 
Tamarindus indica L. (UV =1.68), Piper betle L. (UV 

=1.55), Plucea indica (L.) Ness. (UV =1.23), Piper 

nigrum L. (UV =1.19), Alpinia galanga (L.) Swartz (UV 

=1.03), Phyllanthus niruri L. (UV =0.87), Elephantopus 

scaber L. (UV =0.77), Foeniculum vulgare Miller (UV 

=0.74), Coriandrum sativum L. (UV =0.74), Amomum 

cardamomum Willd. (UV =0.74), Piper retrofractum 

Vahl. (UV =0.68), Kampferia galanga L. (UV =0.68), 
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Quercus infectoria Olv. (UV =0.65), and Massoia 

aromatica Bec. (UV =0.61).

Figure 1 and Figure 2 show a summary of the 

use of plants in postnatal of Madurese ethnic with the 

calculation of the family use value and the cultural 

index. The family with the highest FUV value was 

Zingiberaceae (Fig. 1). Members of this family were 

also widely used as a medicinal ingredient in several 

other ethnic groups24-26. Zingiberaceae was also a 

family of more than 1,300 members belonging to 52 

genera. In Indonesia, a country with a tropical climate, 

Zingiberaceae can be found in various regions including 

Madura. The members of Zingiberaceae recorded in this 

research were 15 species. 

Figure 2. Index of cultural signifi cance (ICS) of 
medicinal plants use in postpartum healthcare

The analysis of cultural signifi cance index showed 
that fi ve plant species have very high ICS. Zingiber 

offi cinale Rosc. has the highest value of ICS (168) 

among all the plants, followed by Curcuma domestica 

Val. (132) and C. xanthorrhiza Roxb. (129). The ICS 

value of medicinal plants is classifi ed to be very low, 
low, medium, high, and very high27. These parameters 

show the importance of a plant in a community. The 

use of quantitative parameters was intended to identify 

plants that have a high use value and culture index in this 

region, so the results can be a reason for the continued 

existence of these plants in the Madura region and are 

useful for conservation. In addition, the results of the 

calculation of quantitative parameters can be further 

developed for research on the effi cacy of species in 
the Zingiberaceae family for the treatment of female 

reproductive problems and other related diseases.

Zingiberaceae family members such as Zingiber 

offi cinale, Z. zerumbet, Curcuma domestica, C. 

xanthorrhiza, C. aeruginosa, and Boesenbergia 

pandurata are also used as plants for postnatal care by 

Sundanese in Cimande, West Java 28. Likewise, these 

plants are also used by ethnic groups in Banten, West 

Java, along with Kaempferia galanga and Amomum 

cardamomum for postnatal recovery29. Other researchers 

also reported the use of Z. offi cinale, K. galanga, Alpinia 

galanga in the Dayak Tomun community for postnatal 
30. B. pandurata, C. xanthorrhiza, C. zedoaria, and 

K. galanga are used as astringent 31. Z. offi cinale has 

anti-infl ammatory, anti-hypertensive and anti-emetic 
activities 32.

Some plants that function as galactagogue both in 

Madura and other locations are Sauropus androgynus, 

Trigonella foenum-graecum, and Foeniculum vulgare 
33,34. These plants contain phytoestrogenic molecules 

which are proposed to have a galactagogue effect by 

inducing prolactin expression in the interior pituitary 

lactotropic cells and milk production in mammary 

epithelial cells (MEC) by indeterminate pathway33

Suffi cient milk production is very important for baby 
growth, because breast milk is the best food for babies.

Postnatal care ingredients are expected to accelerate 

wound healing due to the birth process. Some plants 

that have wound healing properties are cinnamon 

(Cinnamomum zeylanicum) , eucalyptus (Melaleuca 

leucadendra), fenugreek (Trigonella foenum-graecum), 

neem (Azadirachta indica), Aegle marmelos, garlic 

(Allium sativum), Curcuma domestica, Morinda 

citrifolia, Centella asiatica 35-39where all of these plants 

can be found in Madura herbs for postnatal care. 

Rules for the use of herbs in postnatal care 

Postnatal care given to mothers after giving birth 

in Madurese tribe in Bangkalan includes massage, 

the use of herbs, as well as certain food and activities 

restrictions. Specifi cally, the use of herbs is divided into 
2 groups, consisting of potions taken orally and external 

use. For potions taken orally carried out in sequence 

with different herbs from time to time up to 40 days. 

Meanwhile, the formulas used externally are applied to 

the lower and upper body, face and to be washed in the 

vagina.  
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The Madurese community use multi-herbal recipes. 

There were 13 kinds of concoctions for postnatal 

care delivered by informants. The sequence of potion 

use begins with rubbing body with a mixture of ash, 

tamarind (Tamarindus indica), and salt ( Table 1). 

Not all herbs were used by mothers after childbirth 

for 40 day treatment. There were differences between 

informants regarding the types of postnatal concoctions 

and their respective compositions. For variations in plant 

composition, it is possible for these practitioners to adapt 

to plants around herbal makers or as family ingredients 

passed down from previous generations, which differ 

from one another. 

Bu abu herb consists of purple ginger (Zingiber 

cassumunar) and tamarind (Tamarindus indica), while 

in the sa’ang sereh herb there are black pepper (Piper 

nigrum) and Piper betel. Plants contained in Pejje 

herb some of them are Curcuma xanthorrhiza, Litsea 

odorifera, Trigonella foenum-graecum, Pimpinella 

anisum, Foeniculum vulgare, Alyxia reinwardtii, 

Helicteres isora, Coriandrum sativum, Elaeocarpus 

grandiflorus, Zingiber officinale, Cinnamomum 

sintok, Curcuma domestica, Zingiber purpureum, 

Rauvolvia serpentina, and Allium sativum. Ronronan 

is polyherbal which consists of Plucea indica, Carica 

papaya, Paederia foetida, Andrographis paniculata, 

Elephantopus scaber, Vitex trifolia, Sauropus 

androgynus, Phyllanthus niruri, Tamarindus indica, 

Premna foetida, and Psidium guajava. On the eleventh 

day, they drank the bangkes potion which consists of 

Curcuma aeruginosa, Baeckea frutescen, Amomum 

cardamomum, Zingiber officinale, Zingiber zerumbet, 

Boesenbergia pandurata, Piper nigrum, Trigonella 

foenum-graecum, Curcuma domestica, Usnea barbata, 

Curcuma xanthorrhiza, Carum copticum, Sindora 

sumatrana, Massoia aromatica, Piper cubeba, and 

Eucalyptus alba. Furthermore, on the 21st day, the 

mothers drank the galian parem concoction which is 

a mixture of Kampferia galanga, Pimpinella anisum, 

Curcuma xanthorrhiza, Zingiber zerumbet, Piper 

nigrum, Alpinia galanga, Foeniculum vulgare, Syzygium 

aromaticum, Myristica fragrans, and Zingiber zerumbet. 

Pakak potion which is taken on the 31st to the 40th day 

consists of a mixture Quercus infectoria, Kaempferia 

rotunda, Zingiber officinale, Boesenbergia pandurata, 

Saussurea lappa, Areca catechu, Trigonella foenum-

graecum, Terminalia chebula, Punica granatum, 

Parameria laevigata, Ligusticum acutilobum, 

Foeniculum vulgare, Alyxia reinwardtii, Kampferia 

galanga, Citrus histrix, Carum copticum, Piper cubeba, 

and Terminalia bellirica. On the night of 40th day, they 

drank tel buntel herb consisting of Quercus infectoria 

Oliv., Boesenbergia pandurata Roxb., and Punica 

granatum L. For 40 days they are not allowed to drink 

cold water, especially at night. If they want to drink, 

they should drink aeng jamo which is mixed stew from 

Pimpinella anisum, Curcuma domestica, Curcuma 

xanthorrhiza, Curcuma aeruginosa, and Cinnamomum 

zeilanicum.

For external care, mothers rub the body parts with 

upper parem, baba parem, and peles as well as lakela 

to wash the vagina. In the upper parem concoction, 

there are Saussurea lappa, Rheum officinale, Santalum 

album, Syzygium aromaticum, Nictanthes arbo-

tristis, Terminalia bellirica, Citrus histrix, Ligusticum 

acutilobum, Cananga odorata, and Oryza sativa. 

Meanwhile, the lower parem is a herb with the 

composition of Piper cubeba, Zingiber zerumbet, 

Massoia aromatica, Kampferia galanga, Myristica 

fragrans, Syzygium aromaticum, Zingiber officinale, 

Piper retrofractum, and Alpinia galanga. Peles is a 

mixture that is rubbed on the forehead which is formulated 

from Syzygium aromaticum, Acorus calamus, Amomum 

cardamomum, Zingiber officinale, Kampferia galanga, 

Zingiber zerumbet, and Curcuma heyneana. The last 

herb is lakela, a potion for washing the birth canal which 

is decoction from Piper betle, Curcuma domestica, 

Curcuma aeruginosa, and Curcuma xanthorrhiza. 
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 Tabel 1. Rules for the use of herbs in postnatal care for 40 days 

The use of potions Benefits 

First day

Rubbing the mother’s body with a mixture of 
tomang (kitchen) ash, tamarind, and salt

Drinking bu abu herb (decoction)

Sitting on a coconut shell that has been heated

Making blood circulation smooth, reducing pain in 
the stomach and vagina, reducing swelling

Day 1-3 Drinking jamoe sa’ang sereh (decoction)
Reducing aches, cleaning dirty blood from the uterus, 

treating inflammation

Day 4-10
Drinking pejje or ronronan herbal medicine 

(decoction or powder) 

Smoothing the breast milk, shedding dirty blood, 
relieving stomach pain and nausea, providing 

nutrition for mother and baby

Day 11-20
Drinking Bangkes potion (powder) Bangkes: cleaning the remnants of dirty blood, 

restoring sagging muscles, restoring energy

Day 21-30
Drinking galian parem herbal medicine (powder) Cleansing the white blood, restoring the stomach to 

become slim,

Day 31-40 Drinking pakak herbal medicine (powder)
Tightening the vagina, eliminating odors, eliminating 
excessive mucus, making faces brighter and younger

The night of 
40th day

Tel buntel herbal medicine. (decoction) Closing and eliminating vaginal discharge and 
strengthening vaginal muscles, as an aphrodisiac 

For 40 days

Using bengkong (a length of cloth measuring 20 cm 
x 10-15 m)

Using baba/lower parem, upper parem, and peles 
(ointment)

Using lakela for splashes (decoction)

Drinking aeng jamo herbal medicine (decoction)

Bengkong: making stomach not loose, quickly 
becoming slim

Baba parem: reducing aches in the muscles of the feet 
and hands, warming up, preventing varicose veins

Upper parem: reducing aches in the back, relieving 
pain in the chest and back area

Lakella: preventing infection of the birth canal and 
accelerating wound healing

Peles: reducing heat and dizziness in the head, 
refreshing the eyes and preventing white blood from 

rising to the head, so that the face is fresh and not 
pale

Aeng jamo is taken for 40 days so the baby does not 
catch colds easily, the body is fresher

Application of herbal medicine in the form of 

powder was done by brewing with a dose of one 

tablespoon powder with warm water, stirring until well 

blended. Honey, brown sugar, lime juice or vinegar was 

usually added to remove the bitter taste. Some non-plant 

materials were often added in the use of herbal medicine, 

namely honey, egg, brown sugar, rock sugar, salt, kitchen 

ash, yeast, Madura vinegar made from toddy palm water 

(Borassus flabellifer L.). and landana batok, a coconut 

shell soaking water which is made by burning coconut 

shell and then added water until the ash settles.

Apart from the use of herbal medicine, massage is 

always done by the mother after giving birth, usually 

done on the 1st day, the 11th day, then on the 25th day, and 

the 40th day after giving birth. Massage for the mother 

after giving birth is done by a traditioanl birth attendant 

or massage shaman in charge of massaging and bathing 

the baby, including making herbal medicine. Massage 

serves to stimulate blood circulation so as to speed up 

the return of body fitness.

The restriction for mothers after giving birth applies 

to several traditions in many regions of the world 40-42. 
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For Madurese people in Bangkalan is also the same. For 

example, for 40 days mothers who give birth should not 

eat pineapple because it can cause itching for themselves 

and their babies. If a mother wants to eat bananas she has 

to boil them. Forbidden to eat catfish and squid because 
it will make the baby weak. Mother also has to sleep 

while sitting, legs straightened and not allowed to hang.

At present midwives have commonly involved in 

childbirth in the villages. In general, the cooperation 

between midwives and traditional birth attendance in 

Bangkalan was quite good. Midwives still allow mothers 

to take herbal medicine after the medicine from the 

midwife runs out, which is after 7 days, although many 

patients continue to take herbal medicine from day one 

by giving a pause 1 or 2 hours after taking conventional 

medicine. The midwife also advises mothers not to drink 

herbal medicine with their pulp, which is only to take the 

upper liquid after the brewed herbs are saturated so as 

not to harm the kidneys. The combination of traditional 

treatments that have been done for years combined with 

modern scientific health services will improve the degree 
of public health better. 

Conclusion

 The use of herbal medicine after giving birth is 

still a necessity for many women in Madura espesially in 

rural area. Drinking jamu for the Madurese community 

aims to accelerate the healing process after childbirth 

and restore the body. There were differences in the use 

of the types of herbs and the composition of plants used 

between one family and another, traditional healers, and 

between traditional birth attendants depending on the 

knowledge passed on by the elders in each family and 

also the existence of a plant in the particular area.

The integration between modern health services and 

the preservation of local traditions in postpartum care 

must be maintained by all parties. Moreover, Madura as 

a region in Indonesia is famous for its culture of drinking 

herbal medicine. Further research on pharmacological 

mechanisms, efficacy, side effects and toxicity needs to 
be done. 
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Abstract

Age is defined as the length of time an organism or individual has survived after birth. Age assessment 
is necessary for people without birth registrations, getting access to education, government policies, 
employment, marriage registration, young criminals claiming to be underage, and so on. Under 25 years 
of age, following parameters are key factors to opine about age of individual - Dental eruption, Bone size 
and maturity, ossification centre & epiphysial union. Aim of the study was age determination by Correlation 
of Dental findings with Radiological findings. This study included 83 individuals brought by police to 
SVN Govt. Medical college, Yavatmal, for age determination, out of them 56 were males and 27 were 
females between age group of 10-25 years. The oral cavity was examined for dentition as per Federation 
Dentaire Internationale (F.D.I.) system. X-rays of the body joints are recommended for determining the age 
groups. The results obtained were compared with reference value available for same parameter, for standard 
deviation, Pearson correlation and p values. 

Very strong correlation found between Radiological age and Final age (0.9994) while correlation between 
Dental age and Radiological age was 0.9961. Concluded highly significant p-value (p<0.0001) found 
between Dental, Radiological and Final age. 
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 Introduction

Age estimation, a sub-discipline of the forensic 

sciences, is of immense importance in forensic medicine 

for identification of deceased victims as well as in 
connection with crimes and accidents1.  Chronologic age 

conveys only a rough approximation of the maturational 

status of a person, hence dental and skeletal ages have 

been explored as maturity indicators since decades. Age 

is defined as the length of time an organism or individual 
has survived after birth2. There are increasing cases 

like sexual offences, abduction, juvenile offences 

which have shown rise particularly in the recent one 

decade. In the above said group of cases, age of either 

victim or the accused is very much critical either for 

the Prosecution or for the Defence. In these cases, 

depending on the age of the accused or victim the entire 

Legal procedure may be influenced at the time of filling 
charge- sheet or at the time of pronouncing the judgment 

and while awarding the quantum of punishment if the 

accused is guilty. In most of the cases even though 

there is documentary proof of age in the form of birth 

certificate, school certificate and hospital record written 
at the time of birth, the value of these certificates can 
be questionable in the court of law. In such cases the 

role of Medical expert comes into picture that furnishes 

the age basing on the scientific parameters and court 
requires the evidence of the Medical expert. In majority 

of cases of determination of age, Medical expert takes 

into consideration various parameters like dentition and 

the ossification of various bones in the human skeleton, 
as these factors are influenced by the number of extrinsic 

DOI Number: 10.37506/ijfmt.v15i3.15961
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and intrinsic factors, one cannot determine the exact age 

of an individuals3. 

Röntgen discovered X-rays. His discovery opens 

a new dimension for age estimation in living subjects. 

The applications of his discovery in Legal Medicine 

were nearly immediate and age estimation in living 

subjects rapidly changed to include these new tests 

based on radiographies of the skeleton as a complement 

to the teeth eruption classical methods. During the last 

40 years, different researches focused in defining the 
standard radiological maturation of human skeleton 

with age. Between decades of 50 to 80 of 20th century, 

main definitive methods of age estimation based on 
radiological analysis of carpus and dental maturation 

were defined4. Under 25 years of age, following 

parameters are key factors to opine about age of 

individual - Dental eruption, Bone size and maturity, 

ossification centre & epiphysial union5. There are many 

factors like environmental, genetic and dietetic, which 

affect physical, dental and radiological development. 

Though the given age is a fairly accurate estimate, a 

margin of error to certain extent, is still expected. The 

range of margin of error up to 16 years of age is 6 month: 

16-21 years of age is one year and 21-25 years of age 

is 1-2 years; (with meticulous dental and radiological 

examination.) As far as possible and when facilities 

exist, the dental and radiological examination should 

be conducted by concerned different specialists. In 

such cases, the comprehensive final opinion regarding 
age needs to be provided by the examination doctor in 

consultation with and after calculating mean of ages 

obtained from all three methods6. 

The Hon’ble courts observed that an X-ray 

ossification test may provide a surer test for determining 
the age of an individual than the opinion of a Medical 

expert but it can by no means be so infallible and accurate 

a test as to indicate the correct number of years and 

days he has lived7. All other evidence of age is wholly 

unsatisfactory, the ossification test may be accepted as a 
surer ground for determination of age particularly when 

the accused gets a benefit of doubt on that basis8. Many 

other studies established a good correlations between 

dental & radiological age9. In this study, all efforts are 

made to give the age of individuals as close as possible 

by correlation of dental with radiological findings, which 
would be helpful in medico-legal cases. 

Material and Methods

This present study was conducted at SVN Govt. 

Medical college, Yavatmal from Jan 2017 to June 2020. 

The cases included in this study were the 83 individuals 

between age group of 10 to 25 yrs, brought by police 

for age determination, out of them 56 were males and 

27 were females. The institutional ethical committee 

approval was obtained. Proper written consent was 

obtained from each & every subject (more than 12 years 

of age) while consent was collected from the parents, 

guardians or respective head of the institute (in case of 

subject less than 12 years of age) as per section 89 Indian 

Penal Code. All preliminary details of each subject 

was collected along with their photograph & identity 

proof. The oral cavity was examined for dentition as 

per Federation Dentaire Internationale (F.D.I.) Two 

digit system. Under the National Health Service Act 

1971 regulations, the following symbols are used for 

charting10 : Tooth present and sound (∙), Tooth missing 
(–), Tooth recently extracted (X), Root present (+), 

Tooth to be extracted (/), Cavity (ᴼ), Filling present (•), 
Artificial tooth (A), Crown (C), Indication of direction of 
tooth movement ( ). Under FDI System, number of tooth 

is same like palmer notation, another number (1,2,3,4) 

(5,6,7,8) is placed before the tooth number of palmer 

notation denoting the side and quadrant; or temporary 

and permanent11.

Sequence of eruption of temporary teeth in Indian 

population as central incisor (6-8 months), lateral incisor 

(7-9 months), first molar (12-14 months), canine (17-18 
months), second molar (20-30 months) & permanent 

teeth as first molar (6-7 years), central incisor (6-8 
years), lateral incisor (7-9 years), first bicuspid (9-11 
years), second bicuspid (10-12 years), canine (11-12 

years), second molar (12-14 years), third molar (17-25 

years). The mandibular permanent teeth tend to erupt 

before maxillary teeth12. X-rays of the following body 

joints are recommended for determining the age groups: 

5-16 years (Elbow), 16-17 years (Wrist), 17-18 years 

(Shoulder), 7-22 years (Pelvis), 18-19 years (Crest of 

ilium), 21-22 years (lschial tuberosity), 21-22 years 

(Clavicle - Inner end of clavicle), 3-22 years (Jaw), 7-18 
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years (second and third molar development)6. 

Results

Chronological, Dental, Radiological and Final age of all 83 subjects was analyzed here in this study. Young ages 

(from 10 yr to 25 yr) subjects were involved. 

Table No. 1: Age and Sex distribution (n=83)-

Age group (in yrs) Sex
Total

Male Female

10-15 20 14 34

15.1 -20 32 11 43

20.1 -25 04 02 06

Total 56 27 83

Table No. 1 shows that, out of total 83 subjects, 56 were male (67.46%) and 27 were female (32.53%). 

Table No. 2: Education wise distribution of Subjects (n=83)- 

Education Number Percent (%)

Primary 41 49.4%

Secondary 37 45.5%

Higher secondary 4 3.9%

Graduate 1 1.3%

Total 83 100.0%

 Table No. 2 interpreted that 49.4 % subjects were studied primary education, 45.5 % subjects were studied 

secondary education, 3.9 % subjects were studied higher secondary education and only 1.3 % subjects were graduate. 

Table No. 3: Mean age with Standard deviation of Chronological, Dental, Radiological  & Final age (n=83)-

Age 
group

(in yrs)
Sex

Mean ±SD of 
Chronological Age

(in yrs)

Mean ±SD of 
Dental Age

(in yrs)

Mean ±SD of 
Radiological Age

(in yrs)

Mean±SD of 
Final Age

(in yrs)

10-15

Male

(20 in no.)
13.35±1.1820 13.5769±0.645 13.2333±0.54 12.3928±0.5

Female

(14 in no.)
12.14±1.7947 12.5769±1.88 12.5384±2.2 12.1818±1.73

 15.1–20

Male

(32 in no.)
17.59±1.1030 16.4±0.28 16.1833±1.11 16.9655±1.07

Female

(11 in no.)
16.63±2.8849 16.5±0.5 16.75±0.55 16.5714±0.45

 20.1–25

Male

(4 in no.)
23±2.3093 21.4444±1.25 21.5454±1.64 21.3461±1.58

Female

(2 in no.)
22±1 21±0 22±.5 22±.5
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Table No. 3, summarised with Mean age and Standard Deviation of Chronological, Dental, Radiological and 

Final age of all 83 individuals. 

Table No. 4: Pearson correlation (r) between all age variables (n=83)-

Chronological Age Dental Age Radiological Age Final Age

Chronological Age 1.0000

Dental Age 0.9768

Radiological Age 0.9843 0.9961

Final Age 0.9843 0.9965 0.9994 1.0000

 Note - P values (p < 0.0001) observed between all age variables (n=83).

From Table No. 4, Pearson Correlation (r) 

between Dental, Radiological and Final age was 

assessed and analyzed. Following observation were 

found, Chronological age shows the highest degree 

of correlation with Radiological & Final age (0.9843) 

and the lowest correlation with Dental age (0.9768). 

Dental age shows the highest degree of correlation 

with Final age (0.9965) and the lowest correlation 

with Radiological age (0.9961). Correlation between 

Radiological age and Final age was 0.9994. Significant 
P value (p < 0.0001) observed between all age variables. 

Very strong correlation found between Radiological age 

and Final age (0.9994) while correlation between Dental 

age and Radiological age was 0.9961. 

Discussion

Age estimation is an important requisite in some 

judicial proceedings. Age assessment is required in 

following circumstances like, asylum seekers of unknown 

age, young people accused of criminal activities, and 

convicted criminals whose age is claimed to be less 

than 18 years prior to sentencing. Age estimation is also 

useful for human identification and in determining legal 
age for criminal responsibility. Both are related to local 

legal requirements and one can be apply that to ageing 

in both human remains and living people13. The issue 

of unregistered children has been noted with its huge 

number and characters, such as descendants of floating 

population, unplanned births, female children, or adopted 

children. Age assessment is necessary in many situations 

for people without birth registrations, such as children 

applying for social welfare and benefits, getting access 
to health care, education, or even employment, marriage 

registration, young criminals claiming to be underage, 

and so on14. 

There is extensive documentation on the differences 

between different populations relative to the age for 

determining dental maturation markers, mostly tooth 

eruption, which makes ethnicity a quite attractive factor. 

Other less tangible factors, such as climate, nutrition, 

socioeconomic levels and urbanization, may also 

influence maturation rates13. Considering the regional 

differences, establishing specific parameters for each 
region would be extremely valuable15. The correlation 

coefficient for comparing dental and chronological age 
was statistically significant with a P<0.001 similar to that 

reported by Engstrom et al16. Pareikh and Parulkar17, 

and Demisch and Wartmann18. Skeletal maturity has 

shown to be a better indicator of age in previous studies. 

In the present study, the subjects were found to have 

normal skeletal development as shown from the strong 

correlation between chronological and skeletal age, 

which is consistent with the reports of Engstrom et al16., 

Pareikh and Parulkar17, and Demisch and Wartmann18. 

The difference between Dental & Radiological age as 

per the Pearson correlation, which revealed high and 
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statistically significant (p<0.05) values. Thus a high 
correlation found between Dental & Radiological age. 

Dental age correlates closely with chronological age in 

children development. Studies have shown that dental 

development relates more closely to chronological age 

than skeletal, somatic or sexual maturity indicators19. 

In Table no.4, Chronological age (minimum 10 yrs 

while maximum 25 yrs), Dental age (minimum 10 yrs 

while maximum 25 yrs), Radiological age (minimum 9 

yrs while maximum 25 yrs) and Final age (minimum 9.5 

yrs while maximum 25 yrs) of all 83 subjects was 

analyzed. Pearson correlation and P values between all 

age variables were analyzed, in which each variables 

was positively correlated with all the other variables. 

The correlation for the age variables observed here 

showed positive correlation (ranging from 0.9768 to 

0.9994). Krogman WM (1962)20 dental developments 

have been strongly related to skeletal maturation 

and Helm S (1990)21 studied the relation between 

dental and skeletal maturation. His results also 

showed that the skeletal age, rather than dental 

maturity alone, would be of important in assessing 

the age in children of unknown chronological age 

or any birth record but against Hagg & Taranger 

(1980)22 study the relationship between dental eruption 

finding a low correlation between skeletal and dental 
development. 

Strong correlation found between Dental age and 

Radiological age (0.9961). Chronological age shows the 

highest degree of correlation with Radiological and 

Final age (0.9843) and the lowest correlation with Dental 

age (0.9768). Dental age shows the highest degree of 

correlation with Final age (0.9965) and the lowest 

correlation with Radiological age (0.9961). A very 

strong correlation found between Radiological age and 

Final age which was 0.9994. Similarly significant P 
value (0.0001) was seen between the Chronological age, 

Dental age, Radiological age and Final age which is 

consistent with Green LJ (1961)9. Overall a very 

strong correlation was observed in between 

Dental age and Radiological age. 

Conclusions

1) Dental status and Radiological findings are 

good parameter for estimation of age.

2) Dental & Radiological findings together gives 
even more reliable estimation of age.

3) Highly significant p-value (p<0.0001) found 
between Dental, Radiological and Final age.

4) Strong correlation found between Dental age 

and Radiological age. 

Benefits of study-

1) The method opted is very simple and requires 

no special training.

2) Study specifically beneficial for young 
individuals (i.e. 10 yrs to 25 yrs.)

3) From this study, we can minimize x-ray 

exposure to the individual by advising exact x-ray of 

appropriate joints. 

4) The procedure sheds a new light on estimation 

of age of medico-legal significance in an individual’s by 
correlating Dental findings and Radiological findings. 

Limitations of the study-

1. This study cannot be employed, if teeth are 

absent (not erupted at all).

2. Not practicable, if X-ray services and 

Radiologist are not available.

3. Possibility of observer’s error can be possible. 

4. Sex wise distribution not studied here in this 

study. 

5. Dietary, economical, environmental factors are 

not studied in the present context. 

Suggestion about suitable recommendations-

1. As this study was performed in living subjects, 

further studies about correlation of age estimated by 

various findings in dead bodies is suggested.

2. Study to investigate the interrelationship 

between dental maturity and radiological findings for 
age estimation are inevitable. If strong correlation found 
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between age estimation by these two parameters over 

a large sample and smaller age groups, then there is a 

possibility that combination of all these findings for age 
estimation may be enough to reduce the age range in 

years, if it is indeed so, multiple skeletal x-ray may be 

avoided.

3. As the numbers of subjects are less, for 

confirmation of various variations found in this study, 
further studies about correlation of age estimated by 

various findings for a larger number of subjects of both 
sexes are required. 
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Abstract 

Introduction: Helicobacter pylori is a gram-negative, spiral and flagellated bacteria.Thisinfection might 
be present in more than 50 percent of people in the world.It has been found for several years that gastric 
carcinoma occur more frequently in patients with blood group A, while duodenal ulcer had been associated 
with blood group O. 

Methodology: This is a prospective randomized controlled study in which patients who were newly diagnosed 
with H. pylori infectionsincluded. Sixty-one, selected Iraqi patients were (37 female and 24 male), with age 
ranges between (17-70) years. The Patients who enrolled in this study were divided according to (ABO-
Blood groups) into four groups.Data were collected from the patientsthrough direct interview included the 
age, gender, history of the disease, blood group, and Rhesus (Rh) factor. 

Results: In this study thelargest proportion(42.62%) of H. pylori infected patients according to ABO 
phenotypes was found in blood group O, and the smallest proportion(8.2%) was in blood group AB. Though 
the mean age of H. pylori infected patients in blood group O was higher than the other blood groups and less 
mean age was in blood group B.The female patients exhibited greater percentages of H. pylori infection than 
males for blood groups A, blood groups B, and blood group AB except for O blood groups patients where 
proportion of male was more than female. On the other hand the percentage of H. pylori infected patients 
in this study according to Rh factor distributed as follow: in +Rh factor (78.69%) and -Rh factor (21.31%).

Conclusion:The incidence of H. pylori infection is high in patients with blood group O so, the blood group 
phenotypes may play a role in H. pylori infection. Meanwhile there was no correlation between age, and 
Rh status with distribution of H. pylori infection among different ABO phenotypes patients.However, larger 
sample size is needed to further clarify this association.
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Introduction

Helicobacter pylori (H. Pylori) is a gram-negative, 

coiled and flagellated bacteria[1].It’s usually colonized 

the stomach mucosa and has a significant etiologic 
role in gastric diseases for example; chronic gastritis, 

peptic ulceration (90% of duodenal ulcers and 70% of 

gastric ulcers) and gastric cancer[2].Helicobacter pylori 

infection might be present in more than fifty percent of 
the people in the world[2].

It has been found for several years that gastric 

carcinoma occur more frequently in patients with blood 

group A, while duodenal ulcer had been associated 

withblood group O; however there is no clear reason for 

this relationship[3]. Previously, it has been shown that 

there is association between infection byHelicobacter 

pylori andABO blood groups in patients submitted to 

DOI Number: 10.37506/ijfmt.v15i3.15962
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upper gastrointestinal endoscopy [4]. 

Atrophic gastritis that occur during chronicH. 

pylori infection involve stimulation of auto reactive 

antibodies[5]. 

According to the antigens of ABO blood groups 

(A,B, and H antigens), the individuals will be classified 
either as secretors or non-secretors. Persons with blood 

group O lack A and B antigens and own H antigens on 

their cells. The enzymes responsible for managing these 

antigens are called transferees enzymes[6]. The absence 

of these enzymes in blood group O individuals[7] 

together with the presence of many receptors in the 

gastric mucosa that mediate the attachment of H. pylori, 

increase the susceptibility of H. pylori infection[8].

This study was aimed to determine the association 

between ABO blood groups and rhesus (Rh) factor with 

H. pylori infection in Iraqi patients.

Patients and Methods

Patients:This is a prospective randomized 

controlled study in whichpatients who were newly 

diagnosed with H. pylori infections (male and female) 

enrolled during their visit to the Endoscopy Unit of 

Al- Yarmok Teaching Hospital from October 2020 to 

February 2021. 

Sixty-one, selected Iraqi patients were (37 female 

and 24 male), with age ranges between (17-70) years, 

according to (ABO-Blood groups), the Patients who 

enrolled in this study were divided into four groups as 

below. 

1-Group (I): included (13) patients with blood group 

A. 

2-Group (II): included (17) patients with blood 

group B. 

3-Group (III): included (5) patients with blood 

group AB. 

4- Group (IV): included (26) patients with blood 

group O. 

Data were collected from the patientsthrough direct 

interview including the age, gender, history of the 

disease, blood group, and Rhesus (Rh) factor. 

Sample collection:Venous blood samples were 

gathered from each patient, one blood drop for H. pylori 

kit(Antibody Rapid test Cassette) and another blood 

drop for blood group test . 

Patient assessment:To detect the present of H. 

pylori infections, (take a blood sample from the patient 

then put it on H. pylori kit(rapid blood antibody test) 

when the result appeared as positive then take another 

blood sample to detected the type of blood group of the 

patient).

Anti ABO and Anti-D:Upon addition of the 

reagent,agglutination (clumping) of red cells that carry 

the corresponding ABO antigen or D antigen will occur 

directly. If there is no agglutination occur, its generally 

indicates the absence of the corresponding ABO antigen 

or D antigen[9]. 

Statistical analysis:Statistical Analysis SPSS 

20was used to detect the effect of different factors on the 

study parameters. Where data expressed as (mean ± SD) 

and percentage (%). 

Results:Table (1) demonstrated the distribution 

of patientsinfectedwithH. pylori according to ABO 

phenotypes were as follow; (21.31%) for blood Group 

A (n=13), versus (27.87%) for blood group B (n=17 ), 
versus (8.2%) for blood group AB (n=5), versus(42.62%) 
for blood group O (n=26). Highest distribution was found 
in Blood group O, and the less was in Blood group AB. 

Table (1): Distribution of H. pylori infected patients according to ABO phenotypes:

H. pylori+ve patients

ABO phenotypes 

A

n %

B

n %

AB

n %

O

n %

Total

n  %

13 21.31 17 27.87 5 8.2 26 42.62 61 100
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Regarding the age, The mean age (years) ofH. 

pylori infected patients distribution according to ABO 

blood groups phenotypes as shown in table(2) were as 

follow:(44.25 ± 2.012) for blood group A versus (36.47 

± 3.319) for blood group B versus (41.6 ± 1.31) for 

blood group AB versus (44.5 ± 5.56) for blood group O, 

Although the mean age of H. pylori infected patients in 

blood group O was higher than the other blood groups 

and less mean age was in blood group B.

Table(2):Age distribution in H. pylori infected patients according to ABO phenotypes

ABO phenotypes H. pylori +ve patients 

A 

Mean 

Range 

44.25 ± 2.012 

27→63 

B 

Mean 

Range 

36.47 ± 3.319 

20→63 

AB 

Mean 

Range 

41.6 ± 1.31 

17→61 

O 

Mean

Range 

44.5 ± 5.56 

19→70 

Table (3) revealed the percentage of male patients 

positively infected withH. pylori in different ABO 

phenotypes, as follows:(23.1%) for blood group A 

versus (35.3%) for blood group B versus (20 %) for 

blood group AB versus (53.8%) for blood group O, the 

higher percentage of the infection was in blood group 

O and the less was in blood group AB. Similarly, the 

percentage of female patients positively infected withH. 

pylori in different ABO phenotypes, as follows: (76.9%) 

for blood group A versus (64.7 %) for blood group B 

versus (80 %) for blood group AB versus (46.2%) for 

blood group O, the higher percentage of the infection 

was in blood group AB and the less was in blood group 

O. 

Table (3): Gender distribution in H. pylori infected patients according to ABO phenotypes:

ABO phenotypes Gender 
Male 

n % 

Female 

n % 

A total 13 3 23.1 10 76.9 

B total 17 6 35.3 11 64.7 

AB total 5 1 20 4 80 

O total 26 14 53.8 12 46.2 

Total 61 24 39.3 39 60.7 
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The percentage of H. pylori infected patients according to Rh factor demonstrated in table (4) as follows: in +Rh 

factor (78.69%) and -Rh factor (21.31%). 

Table (4): Distribution of H. pylori infected patients according to Rh factor

Rh factor H. pylori +vepatientsn % 

Rh+ 48 (78.69)

Rh- 13 (21.31)

Total 61 (100)

Discussion

Helicobacter pylori infection is a worldwide 

problem that related with a significant morbidity and 
mortality [9,10]. Since the discovery of H. pylori, alot 

of studies have been performed to detect relationship 

between blood group phenotypes and the incidence of 

H. pylori infection[11-15]. This study was done at smaller 

scale to evaluate this relationship.

The patients’ blood groups distributed in the 

following order: 42.6 % for blood group O,27.9 % for 

blood group B, 21.3% for blood group A, and 8.2 % 

for blood group AB which is nearly close to the results 

of other studies that reported a higher incidence of H. 

pylori infection within blood group O patients [16,17]. 

Earlier biochemical studiesin ABO, Lewis and 

Secretor histo-blood system suggested the theory 

behind the correlation between ABO blood group 

and H. pylori infection and other diseases[18-20]. 

The proposed mechanism said that persons from 

O blood groupare not capable of producing A or B 

antigens because of the absence of GTA and or GTB 

glycosyltransferases so instead they transform H type 

1 antigen into Leb antigen (acting as receptors for 

H. pylori) in Lewis positive individuals whichexpressed 

on the surface of epithelial cells in the mucosa of the 

stomach and the duodenum in large quantity leading to 

increasing the possibility of infection byH. pylori [18].

In spite of the small number of patients enrolled 

in this research, the result showed that the distribution 

of mean age in all blood groups is not affected by H. 

pylori infection. Comparable findings has been found by 
(Bayan et al)[21]. 

For blood groups A, blood groups B, and blood 

groups AB in the current study, the female patients 

showed higher percentages of H. pylori infection 

than males except for O blood groups patients where 

percentage of male was higher than female. This findings 
come in contrast with other studies which demonstrated 

a significantly higher proportion of H. pylori positive 

in male compared to females in the different blood 

groups[22-24].

Some isolates of H pylorisecreteCytotoxin-

associated gene A antigen (Cag A antigen), this antigen 

has an important role in the most severe gastric diseases 

in human[25]. Although the impact of Rh. Factor on the 

incidence of infection with H. pylori is unknown, it was 

found that the risk of infection in Rh negative patients 

is greater, particularly with non-virulent strain (Cag 

A-negative) than Rh positive patients[25].

The Rh positivity in H. pylori infected patients was 

78.7%, while other study by Jaffet al. showed that Rh 

positivity was 92.5% [26]. A study by Bayan et al. was 

also demonstrated that Rh positivity was 92.9% in H. 

pylori infected individuals[21].

This study demonstrated that the presence of H. 

pylori infection did not correlate with Rh status in peptic 

ulcer patients.This finding agree with another study of 
Vallianiet al. who found that the presence of H. pylori 

did not correlate to the Rh factor in Pakistani people[27]. 

Similar results were also reported by other studies [21,28].
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Conclusions

The incidence of H. pylori infection is high in patients 

with blood group O so, the blood group phenotypes may 

play a role in H. pylori infection. Meanwhile there was no 

correlation between age, and Rh status with distribution 

of H. pylori infection among different ABO phenotypes 

patients. Female patients showed higher percentages of 

H. pylori infection than males for blood groups A, B, and 

AB except for O blood groups patients where percentage 

of male was higher than female. However, larger sample 

size is needed to further clarify this association.
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Abstract 

Background: Staphylococcus aureus is one of the most virulent Staphylococcus which could cause systemic 
broad-spectrum infections and developed resistant strains. Red dragon fruit (Hylocereus polyrhizus) peel 
has a broad antibacterial activity against both gram-negative and positive bacteria, including Staphylococcus 
aureus. Objective: To determine and compare the antibacterial activity of methanol extract of red dragon 
fruit peel against Methicillin-Susceptible Staphylococcus aureus ATCC 25923 and Methicillin-Resistant 
Staphylococcus aureus. Method: Well diffusion test method was performed on 5 concentrations: 100%, 
75%, 50%, 25%, and 0%, dissolved in DMSO 10% where at a concentration of 100% contains 1g/mL 
extract. The inhibition zone elicited as clear zone around the well then measured and analyzed with SPSS 
using One-Way ANOVA and Post Hoc LSD, to determine the significance of each concentration. Results: 
The mean diameter of the inhibition zone observed towards Methicillin-Susceptible Staphylococcus aureus 
was 9.5333 ± 0.26822 - 15.4167 ± 0.22048, while bigger zone was found in Mueller-Hinton plate with 
Methicillin-Resistant Staphylococcus aureus which is 12.30 ± 0.20817 - 17.80 ± 0.25166 mm. Conclusion: 
This study showed that methanol extract of red dragon fruit peel has antibacterial activity against S. aureus, 
and shows higher antibacterial activity against Methicillin-Resistant Staphylococcus aureus than Methicillin-
Susceptible Staphylococcus aureus. 

Keywords: Antibacterial activity, Hylocereus polyrhizus, Methicillin-Resistant Staphylococcus aureus, 
Methicillin-Susceptible Staphylococcus aureus, Red dragon fruit peel 

Introduction

Multidrug-Resistant Organism (MDROs) are 

defined as microorganisms, predominantly bacteria, 
that are resistant to one or more classes of antimicrobial 

agent. MDROs infection are increasing worldwide, 

including in US, where more than 2.8 million antibiotic-

resistant infections occur in the United States each year, 

and more than 35,000 people die as a result1. Thus, 

impose a global public health threat and require a major 

concern in the medical fields

Massive and inadequate use of broad-spectrum 

antibiotics contributed to accelerate the emergence of 

resistant bacterial strains, one of which is Methicillin 

Resistant Staphylococcus aureus (MRSA). Although 

the incidence of Staphylococcus aureus infection has 

been stable in the last decade, the prevalence of MRSA 

infection is fluctuated2. A review studies shows that 

MRSA contributed between 13 and 74% of S. aureus 

infection. While it is difficult to determine the prevalence 
of S. aureus in East and South Asia, and Western Pacific. 
Several studies and national surveillance data indicates 
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S. aureus as a significant pathogen, with MRSA 
incidence ranging from 2.3 to 69.1%3. In addition, CDC 

reports MRSA was estimated to cause 323,700 cases and 

10,600 deaths incident in US in 20191. Infections caused 

by MDROs are closely related to escalation of mortality 

and morbidity, as well as increased duration of hospital 

stay and costs, thus often emerge as a new problem 

for patients and families3,4. Currently, the choice of 

antibiotics which was used as treatment for MRSA 

infections are flucloxacillin, vancomycin or teicoplanin, 
in addition, there are also newer drug options such as 

Linezolid and Daptomycin5.

Indonesia has a vast variety of biodiversity, this 

could be an aptitude key to solve this problem, one 

of which is through exploration of natural antibiotics. 

Therefore, it is necessary to study antibacterial activity 

of natural ingredients to determine its potential and 

effectiveness as antibiotics, one of which can be derived 

from the red dragon fruit (Hylocereus polyrhizus) peel.

 The fruit flesh from red dragon fruit has been widely 
studied both regarding its content and antioxidant activity, 

but dragon fruit peel which takes up to 30-35% of the 

fruit weight is often only disposed of as waste6. Whereas 

based on the results of the phytochemical component 

test7,8, dragon fruit peel contains several compounds 

which possess antibacterial activity, including phenol 

hydroquinone, flavonoids, triterpenoids, steroids, 
saponins, tannins and alkaloids. In addition, red dragon 

fruit peel also has proven to have a broad antibacterial 

activity, both towards gram-positive and gram-negative 

bacteria, one of which is against Staphylococcus aureus9. 

Materials and Methods

Study materials: 

Red Dragon Fruit (Hylocereus polyrhizus) was 

purchased from the local market in Sidoarjo, East 

Java, Indonesia. While Methicillin-Susceptible 

Staphylococcus aureus ATCC 25923 and Methicillin-

Resistant Staphylococcus aureus was acquired from 

Laboratory of Microbiology, Faculty of Medicine, 

Universitas Airlangga. 

Extraction of Red Dragon Fruit Peel: 

Red dragon fruit peel was washed under running 

water, then cut into small pieces and dried at room 

temperature. A total of approximately 300 grams of 

dried red dragon fruit peel were collected, then made 

into crude powder and extracted by maceration method.

The maceration process was achieved by submerging 

the simplicia powder in a maceration vessel together with 

a total of 1,250 mL of methanol. Maceration was carried 

out for 2 x 24 hours with occasional gentle stirring. After 

the first 24 hours, the simplicia powder was drained and 
filtered with filter paper, then submerged with methanol 
for the second time. The methanol extract obtained was 

further processed using a rotary vacuum evaporator, 

where the solvent will be evaporated in low pressure and 

temperature distillation to avoid decomposition of the 

thermo-labile compounds contained10. 

Through the extraction process, 16.597 grams of 

thickened extract were obtained. One gram of the extract 

was then dissolved with 1 mL of 10% DMSO which 

was used as 100% concentration standard. The 100% 

solution was then diluted to a concentration of 75%, 

50% and 25%. 

Evaluation of Antibacterial Activity using Well-
Diffusion Method: 

Bacteria planted on the Meuller-Hinton agar 

medium, aseptically beforehand. Agar plate inoculation 

was carried out by spreading bacterial inoculum evenly 

on the entire agar surface. The media then left to dry 

for 3-5 minutes at room temperature (25°C). Afterwards, 

4-5 well were made per petri dish, and filled with 100 
mL of red dragon fruit peel methanol extract with 

various concentrations11. The Mueller-Hinton agar was 

then incubated at 37° for 24 hours. In this study, triple 

replications were carried out for each concentration 

according to the calculation of Federer formula. 

Erythromycin disk of 15 mg was used for positive 

control for MSSA ATCC 25923 and vancomycin of 30 

mg for MRSA. Meanwhile, DMSO 10% was used as 

negative control. 
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Result and Discussion 

Antibacterial activity evaluation on red dragon fruit 

peel was carried out using well diffusion method. The 

inhibition zone diameter is determined by calculating 

the clear zone around the well using calliper. Before 

the results of the data were analysed using One-Way 

ANOVA and Least Significant Difference (LSD), the 
data were analysed using the Shapiro-Wilk test and 

Levene’s test which shows that the data were distributed 

normally and homogeneous (p> 0.05). 

Table 1 : Inhibition zone of methanol extract of red dragon fruit peel against MSSA ATCC 25923

Concentration

Inhibition Zone (mm)

Mean ± SE (mm)

1 2 3

100% 15.75 15.00 15.50 15.4167 ± 0.22048

75% 14.60 14.00 14.65 14.4167 ± 0.20883

50% 11.60 11.55 11.50 11.5500 ± 0.02887

25% 9.75 9.85 9.00 9.5333 ± 0.26822

0% 0 0 0 0

Eritromisin 15mg 23.00 23.15 23.75 23.30±0.22913

Table 2 : Inhibition zone of ethanol extract of red dragon fruit peel against MRSA 

Concentration
Inhibition Zone (mm)

Mean ± SE (mm)
1 2 3

100% 18.1 18.00 17.30 17.80±0.25166

75% 14.60 16.00 16.20 16.2167±0.13017

50% 14.30 14.85 14.90 14.6833±0.19221

25% 12.20 12.70 12.00 12.30±0.20817

0% 0 0 0 0

Vancomycin 30mg 20.25 21.15 20 20.4667±0.34921

Based on Table 1 and Table 2, it is known that an 

increase in concentration of the extract, resulted in an 

increase of the inhibition zone elicited. Meanwhile, the 

lowest inhibition zone is produced by a concentration 

of 50% in MSSA and 25% in MRSA. Therefore, it 

can be concluded that the concentration of red dragon 

fruit peel extract is equivalent with the inhibition zone 

diameter elicited, both on MSSA and MRSA which is 

dose-dependent. The effect of DMSO 10% as solvent is 
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negligible as there was no inhibition zone observed in 

well diffusion method at a concentration of 0% which 

acted as negative control. Methanol extract of red 

dragon fruit peel at a concentration of 100% produced a 

higher inhibition zone against MRSA (17.80 ± 0.25166 

mm) than towards MSSA (15.4167 ± 0.22048 mm) with 

significant difference, proven by Post Hoc LSD analysis 
(p<0.05). While at a concentration of 25%, the methanol 

extract of red dragon fruit peel was still able to produce 

inhibition zone with mean of 9.5333 ± 0.26822 mm 

against MRSA, there was no inhibition zone observed 

in MSSA plate.

Antimicrobial activity performed by red dragon 

fruit peel is a result of active antibacterial compound 

possessed which could be divided into phenolic and 

non-phenolic compound. Phenolic compound affects 

S. aureus through multiple pathways, one of which was 

through protein denaturation that was achieved from 

hydrogen chain formed and bacterial protein reaction 

and resulted in enzyme inactivation and inhibition of 

bacterial metabolism9. Furthermore, phenolic compound 

could also inhibit cell wall synthesis and damage 

bacterial cell wall.

Quercetin which belongs to flavonoid, is one of the 
phenolic compounds which is worth mentioning because 

of its ability to inhibit S. aureus growth completely. 

Even though quercetin has low solubility and sensitive 

to oxidative degradation, this problem was counter-

attacked by the presence of ascorbic acid which could 

help stabilize and enhance quercetin activity12,13. 

Red dragon fruit peel also consists of non-phenolic 

compounds, such as alkaloid, steroid and saponin whose 

also projects antibacterial activity in various mechanism. 

For example, alkaloid could inhibit cell wall synthesis 

and disrupt amino acid structure of bacterial DNA, 

while steroid and saponin will make an interaction with 

phospholipid membrane of bacteria and decrease cell 

wall integration which leads to cell death8,14.

Antibacterial activity could be classified based on 
inhibition zone produced, if the inhibition zone formed in 

the diffusion test is < 5 mm in diameter, the antibacterial 

activity is considered as low, and the inhibition zone of 

5-10 mm is considered as moderate, moreover 10-19 mm 

is considered as high and 20 mm or more is categorized 

as very high15. If this classification is correlated with the 
data from this study, it can be stated that the methanol 

extract of dragon fruit peel shows high inhibitory activity 

against MSSA at concentrations of 50-100% and MRSA 

at concentrations of 25-100%.

Based on Post Hoc LSD analysis, the average 

diameter of inhibition zone produced by the methanol 

extract of red dragon fruit peel at a concentration of 

50% against MRSA and 75% against MSSA did not 

have a significant difference (p> 0.05), while the other 
concentrations showed a significant difference (p <0.05). 
In corresponds to those, the activity of methanol extract 

of red dragon fruit peel against MRSA at a concentration 

of 50% could be considered as equivalent to the extract 

activity in concentration of 75% against MSSA and the 

antibacterial activity of methanol extract of red dragon 

fruit peel is higher against MRSA than MSSA. Those 

statement is relevant to a study conducted by Chuah in 

2014, where methanol extracts from D. linearis and M. 

calabura had higher antibacterial activity against MRSA 

than MSSA through diffusion, dilution and colorimetric 

tests using resazurin, however further research is needed 

to explain the mechanism on how an extract has a higher 

antibacterial activity against resistant organism than 

those that are susceptible16. 

Conclusion

In conclusion, methanol extract of red dragon 

fruit peel has shown its potential as a source of natural 

antibiotics against S. aureus in this study. Methanol 

extract of red dragon fruit peel was proven to have 

antibacterial activity against S. aureus and elicit higher 

antibacterial activity against MRSA than MSSA, with 

the highest average inhibition zone of 15.4167 ± 0.22048 

mm against MSSA and 17.80 ± 0.25166 mm against 

MRSA. 
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Abstract

In the present study, 11 cases were belongs to 21 to 30 year age group followed by 9 cases belongs to 31-
40 year age group. Among patients studied, 54% were males and 46 % were females, in 80% of the cases 
manner of death was hanging and in 4% of cases was strangulation and 6% of cases was throttling, out of 
20 cases of hanging hyoid bone fracture (Anteroposterior compression fracture) was seen in 2 cases and out 
of 2 cases of strangulation hyoid bone fracture was not found and out of 3 cases of throttling, hyoid bone 
fracture (Inward compression fracture) was found in all cases.
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Introduction

The hyoid bone (lingual bone or tongue-bone) is 

a horseshoe-shaped bone situated in the anterior midline 

of the neck between the chin and the thyroid cartilage. 

At rest, it lies at the level of the base of the mandible in 

the front and the third cervical vertebra (C3) behind.

Unlike other bones, the hyoid is only 

distantly articulated to other bones by muscles or 

ligaments. The hyoid is anchored by muscles from 

the anterior, posterior and inferior directions, and aids 

in tongue movement and swallowing. The hyoid bone 

provides attachment to the muscles of the floor of the 
mouth and the tongue above, the larynx below, and 

the epiglottis and pharynx behind.

Its name is derived from Greek hyoeides ‘shaped 

like the letter upsilon.

The hyoid bone fracture is a very rare fracture of 

the hyoid bone, accounting for 0.002% of all fractures in 

humans. It is commonly associated with strangulation and 

rarely occurs in isolation. The fracture may be associated 

with gunshot injury, car accidents or induced vomiting. 

In 50% of strangulations and 27% of hangings, hyoid 

fractures occur.1

Classification

Hyoid bone fractures2,3,4,5,6 are classified into three 
different types:

· Inward compression fractures with outside 

periosteal tears

· Antero-posterior compression fractures with 

inside periosteal tears

· Avulsion fractures

Objective: Study of hyoid bone fractures in 

mechanical asphyxial death

Methodology

This is a retrospective study, in which 25 cases 

which are autopsied due to mechanical asphyxia during 

the period 1st January 2013 to 31st December 2017 

DOI Number: 10.37506/ijfmt.v15i3.15964
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were studied and anlyzed at the Department of Forensic 

Medicine & Toxicology, Adichunchanagiri Institute of 

Medical Sciences, Mandya District, Karnataka, India. 

During this study several epidemiological observations 

and their results have been considered.

Inclusion criteria: cases that are autopsied due to 

mechanical asphyxia

Exclusion criteria: cases that are autopsied due to 

other manner of death

Results

TABLE 1: AGE WISE DISTRIBUTION OF CASES:

Age in years No. of patients %

21-30 11 44

31-40 09 36

41-50 03 12

>50 02 08

Total 25 100

In the present study, 11 cases were belongs to 21 to 30 year age group followed by 9 cases belongs to 31-40 year 

age group. Among patients studied, 54% were males and 46 % were females.

TABLE 2: DISTRIBUTION OF CASES BASED ON MANNER OF DEATH:

MANNER OF DEATH No. of patients %

HANGING 20 80

STRANGULATION 02 04

THROTTLING 03 06

Total 25 100

In the present study, in 80% of the cases manner of death was hanging and in 4% of cases was strangulation and 

6% of cases was throttling. 

TABLE 3: INCIDENCE OF HYOID BONE FRACTURE:

MANNER OF DEATH No. of patients Fracture %

HANGING 20 02 10

STRANGULATION 02 00 00

THROTTLING 03 03 100

In the present study, out of 20 cases of hanging hyoid bone fracture (Anteroposterior compression fracture) was 

seen in 2 cases and out of 2 cases of strangulation hyoid bone fracture was not found and out of 3 cases of throttling, 

hyoid bone fracture (Inward compression fracture) was found in all cases.
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Discussion

In the present study, 11 cases were belongs to 21 

to 30 year age group followed by 9 cases belongs to 

31-40 year age group. Among patients studied, 54% 

were males and 46 % were females, in 80% of the cases 

manner of death was hanging and in 4% of cases was 

strangulation and 6% of cases was throttling, out of 20 

cases of hanging hyoid bone fracture (Anteroposterior 

compression fracture) was seen in 2 cases and out of 2 

cases of strangulation hyoid bone fracture was not found 

and out of 3 cases of throttling, hyoid bone fracture 

(Inward compression fracture) was found in all cases.

A prospective study of neck trauma associated with 

suicidal hanging was undertaken at the Forensic Science 

Centre, Adelaide over a 3-year period from July 1996 

to June 1999. There were a total of 40 cases of suicidal 

hanging with an age range of 17–74 years (average = 35 
years; M:F = 33:7). Fractures of neck structures were 
identified in 19 cases (47.5%) and were more common in 
older victims and males. Nine victims had only thyroid 

cartilage fractures (22.5%), four victims had only 

fractures of the hyoid bone (10%), and six victims had 

fractures of both the hyoid bone and thyroid cartilage 

(15%). No fractures of the cricoid cartilage or cervical 

spine were demonstrated.3

According to a study by chandrashekar rao, after 

analysis it was found that out of 90 cases of mechanical 

asphxial deaths, fracture of hyoid bone is noted in 11 

cases out of which 7 were of ante mortem in nature. Out 

of these 7 ante mortem fractures, 5 were noted in the 

throttling, and 2 were associated with hanging.8

Twenty male cases of suicidal hanging were 

reviewed. Fractures of the hyoid bone and/or thyroid 

cartilage were found in five cases (25%). Two cases of 
the hyoid bone fracture, two cases of thyroid cartilage 

fracture, and one case was both bone fractures. Mean 

age of all cases, non-fracture, and fracture cases were 

42.40, 35.93, and 61.80 years, respectively The knot 

was at the back of the neck in most cases (12 cases, 

60%) and at the left, front, and right in four, two, and 

two cases, respectively. However there was no relation 

between location of the knot at the neck and fractures 

of hyoid bone and thyroid cartilage (p=1). Incomplete 

and complete hanging were found in 11 and nine cases. 

Five cases with fractures of the hyoid bone and/or 

thyroid cartilage were incomplete hanging. The visual 

and palpatory examination did not detect the fracture 

of hyoid bone in all 20 cases but stereomicroscopy and 

stereomicroscopy with Toluidine blue stain detected 

fracture in three cases. For detecting thyroid cartilage 

fractures, all three methods had the same result.9

Conclusion

Laryngohyoid fractures in hanging victims are one 

of the most studied and paradoxically contradictory 

topics in forensic pathology. According to literary 

sources, the incidence of laryngohyoid fractures in 

hanging varies significantly, from 0% to 100%. To 
verify the diagnostic significance of these injuries in 
hanging, we retrospectively and consecutively analyzed 

the occurrence of laryngohyoid fractures in a group of 

25 mechanical asphyxia cases. 
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Abstract

Background: Skin Prick Test (SPT) is good diagnostic tool of allergic disease such as Atopic Dermatitis 
(AD). Imported allergen extracts are expensive and not always available in Indonesia. New local SPT 
allergen extracts are potential as substitute. 

Objective: To compare SPT results of new local and imported allergen extracts (house dust mite, chicken, 
egg white, cow’s milk, and shrimp), and specific IgE in AD patients. 

Methods: This was clinical trial of 45 non lesional AD patients. The SPT of imported allergen extracts was 
performed in the first week, followed by the new local and specific IgE examination in the next one week. 

Result: Sensitivity (Sn) of new local compared with imported allergen extracts in this study was between 
15.38%-84.61%, the highest point was house dust mite extract. Specificity (Sp) was ranged from 81.48%-
93.75%, the highest rank was shrimp extract. Compared with IgE results, the Sn of new local and imported 
house dust mite extracts was good (85.7%; 92.9%). The Sp was good for egg white and cow’s milk new local 
extracts (86.4%; 84.4%). 

Conclusion: New local allergen extracts should be considered as a substitute of the imported diagnostic tool. 
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Introduction 

Atopic dermatitis (AD) is a chronic skin disease 

characterized by recurrent intense pruritic inflammation. 
This condition sometimes occurs in patients suffering 

from allergic rhinitis and asthma, or patient with family 

history of similar disease.1 The prevalence of adult AD 

is varied (US 4.9%, Canada 3.5%, the EU 4.4% and 

Japan 2.1%). Recently, this condition was observed to 

increase two to three times. In general, the prevalence of 

AD does not increase in countries with high prevalence 

such as the United Kingdom. It was found that the risk 

of suffering from AD was associated with areas of 

developing countries such as Indonesia.2 

DOI Number: 10.37506/ijfmt.v15i3.15965
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Avoiding precipitating factors is the most important 

treatment of allergic disease. House dust mite, chicken, 

egg white, cow’s milk, and shrimp are common 

precipitating factors of AD. Allergic reaction will occur 

immediately after those proteins bind with specific IgE 
and Mast cell then trigger the production of histamine 

and other inflammatory cytokines. Skin Prick Test (SPT) 

is a diagnostic tool to identify the causes of allergic 

disease. This test is important modality for showing Ig-E 

mediated mechanism that causing clinical symptoms.3 

SPT is simple, accurate, and economic diagnostic tool. 

The incidence of adverse event is low and rarely appear 

as severe reaction.4 

Quality of allergen extracts is one of important 

factors of valid SPT results. Allergen extracts must meet 

standards, in an effort to provide good evaluation and 

management of AD patients.3 Imported allergen extracts 

are expensive and not always available in Indonesia. 

There is also possibility of different species used in 

imported house dust mite extracts that not suitable 

in Indonesia and influence the accuracy of the test.4 
Dr. Soetomo Academic General Hospital Surabaya 

Indonesia has produced allergen extracts since around 

1990, but there were not much publication about the 

accuracy of the extracts. 

A study is needed to find out the accuracy of new 
local and imported SPT allergen extracts as diagnostic 

tool of IgE related AD. The objective of this study 

was to compare SPT results of new local and imported 

allergen extracts (house dust mite, chicken, egg white, 

cow’s milk, and shrimp), and specific IgE in AD 
patients. Results of the study will give consideration in 

SPT allergen extracts selection in daily practice. 

Methods

Subjects 

Subjects of the study were 45 AD patients who came 

to the Allergy and Immunology of Dermatology and 

Venereology Outpatient Clinic of Dr. Soetomo Academic 

General Hospital in Surabaya, Indonesia. Inclusion 

criteria were AD patients aged 18-64 years, willing to 

sign informed consent, and were in good health at the 

time of examination. Exclusion criteria were pregnant 

women, suffering from acute exacerbation of atopic 

dermatitis or other skin disease, having another chronic 

disease (stroke, kidney failure, malignancy, or diabetes 

mellitus), history of anaphylactic shock or other serious 

allergic eruption, or taking certain drugs (antihistamines, 

corticosteroids, antidepressants, beta blockers, or ACE 

inhibitors) in last 2 weeks before study. This research 

has been approved by Ethical Committee of Dr Soetomo 

Academic General Hospital Surabaya Indonesia (1493/

KEPK/IX/2019). 

New local and imported allergen extracts 

There were two groups of allergen extracts in this 

study: the new local and imported allergen extracts. 

The new local allergen extracts were produced by 

Dr. Soetomo Academic General Hospital Surabaya, 

Indonesia. The imported allergen extracts was produced 

by AstromedR and commonly used as standard allergen 

extracts. There were 5 types of allergens in this study: 

house dust mites, chicken, egg white, cow’s milk, and 

shrimp. Normal saline was used as negative control, and 

histamine dihydrochloride 0.1% was used as positive 

control. 

Skin prick test

SPT was examined in 2 different times, at one week 

interval. Subjects screening including history taking 

and physical examination was performed in the first 
visit. Subjects who met inclusion criteria and willing to 

join the research were given explanation related to the 

study and asked to sign the informed consent. First SPT 

using imported allergen extracts was performed in the 

right volar side of forearm after the subjects recruitment 

process was complete. The testing area was marked with 

minimum distance of 3 cm between each allergens. The 

skin of subjects dripped with imported allergen extracts 

in the planned area then pricked by microlancette. One 

microlancette was used for only one allergen. After skin 

pricking, allergen extract was immediately removed 

using sterile gauze. One gauze was used carefully for 

each allergen so that they were not mixed. Induration 

was calculated 15-20 minutes after examination. The 

edge of induration was marked and attached to the 

translucent tape, then affixed in millimeter (mm) paper 
and measured by caliper. SPT results are considered 

positive if they have induration more than 3 mm, with 
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positive controls more than 3 mm and negative controls 

less than 3 mm. Subjects were asked to stay in the 

outpatient clinic 30 minutes after the examination to 

avoid the possibility of adverse event. Oral antihistamine 

and topical corticosteroid were always available. Second 

SPT was performed one week after first SPT with the 
same procedure, but using new local allergen extracts in 

the left volar side of forearm. Adverse effects possibility 

of previous SPT and physical examination was checked 

before second SPT was performed. 

Specific IgE 

Spesific IgE was examined in the second visit, 
after performing SPT using new local allergen extracts. 

Specific IgE classified to be positive if the consentration 
is more than 0.35 kU/l. House dust mite allergen 

extracts consist of Dermatophagoides pteronyssinus, 

Dermatophagoides farinae, Dermatophagoides 

microceras, Thyrophagus putrescentiae, Glyciphagus 

domesticus, and Blomia tropicalis. 

Statistic analysis

Data was analized by SPSS version 25, and 

presented as number and percentage. Kappa agreement 

was used to evaluate the agreement between new local 

and imported allergen extracts. Kappa is classified to be 
no agreement (<0), none to slight (0,01-0.20), fair (0,21-

0.40), moderate (0.41-0.60), substantial (0.61-0.80) and 

almost perfect (0.81-1.00).5 Sensitivity (Sn), Spesificity 
(Sp), negative predictive value (NPV), positive 

predictive value (PPV), likelihood ratio (LR +/-) were 

used to evaluate the validity of SPT results. 

Results

Table 1. Validity of new local compared with imported allergen extracts 

SPT of new local allergen extracts 
Disease 

Prevalence
  Sn Sp PPV NPV LR+ LR-

House dust mite 84.61% 83.33% 97.1% 45.5% 5.08 0.18 86.67

Chicken 33.33% 81.48% 54.5% 64.7% 1.08 0.82 40.00

Egg white 15.37% 89.47% 66.7% 43.6% 1.46 0.95 57.78

Cow’s milk 27.27% 88.23% 42.9% 78.9% 2.32 0.82 24.44

Shrimp 34.48% 93.75% 90.9% 44.1% 5.52 0.70 64.44

The validity of new local compared with imported 

allergen extracts is shown in Table 1. The Sn of new 

local compared with imported allergen extracts in this 

study was between 15.38%-84.61%, the highest point 

was house dust mite extract. The Sp was ranged from 

81.48%-93.75%, the highest rank was shrimp extract. 

PPV of house dust mite and shrimp allergen extracts 

were very good (97.1%; 90.9%), while NPV only good 

at cow’s milk extract (78.9%). Disease prevalence was 

good in house dust mite extracts (86.87). 
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Table 2. Validity of new local and imported allergen extracts compared with specific IgE

SPT Sn Sp PPV NPV LR+ LR-
Disease 

prevalence

House dust 
mite

New local 85.7% 41.2% 70.6% 63.6% 1.46 0.35 62.22

Imported 92.9% 23.5% 66.7% 66.7% 1.21 0.30 62.22

Chicken New local 0% 75% 0% 97.1% 0 1.33 2.22

Imported 100% 61.4% 5.6% 100% 2.60 0 2.22

Egg white New local 0% 86.4% 0% 97.4% 0 1.15 2.22

Imported 0% 40.9% 0% 94.7% 0 2.44 2.22

Cow’s milk New local - 84.4% - 100% - - 0

Imported - 75.6% - 100% - - 0

Shrimp New local 0% 73.2% 0% 88.2% 0 1.36 8.89

Imported 100% 39% 13.8% 100% 1.64 0 8.89

Validity of new local and imported allergen extracts 

compared with specific IgE is shown in Table 2. The 
range of the Sn for new local allergen extracts was 0%-

85.7%, while the imported one was 0%-100%. The Sp 

of new local allergen extracts was ranged from 41.2%-

86.4%, while the imported one was 23.5%-75.6%. The 

Sn of new local and imported house dust mite extracts 

was good (85.7%; 92.9%). The Sp was good for egg 

white and cow’s milk new local extracts (86.4%; 84.4%). 

Sp of new local was better than the imported allergen 

extracts in all allergen types. PPV was not good in all 

allergen extracts. NPV was good in all allergen extracts 

(88.2-100%), except new local and imported house dust 

mite extracts (63.6%; 66.7%). Disease prevalence was 

not really good (0-62.225). 
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Table 3. Correlation of SPT results between new local and imported allergen extracts

Patients with positive SPT
Kappa

Imported (n) New local (n)

House Dust Mite 39 34 0.502

Chicken 18 11 0.158

Egg white 26 6 0.043

Cow’s milk 11 7 0.177

Shrimp 29 11 0.225

The agreement results between new local and imported allergen extracts shown in Table 3. The agreement was 

moderate (K=0.502) for house dust mite and fair (K= 0.225) for shrimp extracts. 

Table 4. Correlation of SPT results between new local and imported allergen extracts  and specific IgE

Specific 
IgE (+)

Kappa

Imported New local

House Dust Mite 28 0.188 0.289

Chicken 1 0.066 -0.042

Egg white 1 -0.045 -0.040

Cow’s milk 0 - -

Shrimp 4 0.102 -0.150

The agreement results between new local and imported allergen extracts compared with IgE shown in Table 4. 

The agreement of SPT results between new local and imported allergen extracts compared to IgE was fair (K=0.289) 
for new local house dust mite extracts, and slight agreement (K=0.188) for imported extracts of the same allergen. 

Fig. 1: SPT (Skin Prick Test) of imported allergen extracts in atopic dermatitis (AD) patients. 
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Fig. 2: SPT (Skin Prick Test) of new local allergen extracts in atopic dermatitis (AD) patients. 

Discussion

SPT is one of many diagnostic tool to confirm 
sensitization process of an allergen by detection of 

specific IgE antibodies in allergic disease such as AD. 
This method is considered as good diagnosis tool in 

allergic disease because it is simple, safe, accurate, and 

economic.4 SPT is expected to easily stated whether the 

patients have sensitization to certain allergen or not, in 

order to avoid the exacerbation of the disease. Similar 

to other diagnostic tool, the accuracy of the test is 

important. Accuracy is result of validity appraisal that 

commonly presented as Sn, Sp, NPV, PPV, LR, and 

disease prevalence. Negative Sn rules OUT the disease 

(SnNOUT), and Positif Sp rules IN the disease (SpPIN).6 

Negative NPV is probability that patient will truly not 

have the disease, while positive PPV is probability that 

patient will truly have the disease. LR is commonly used 

to evaluate the ability of test, higher LR + and lower LR 

- is indication of better test. 

This study aimed to compare SPT results of new 

local and imported allergen extracts (house dust mite, 

chicken, egg white, cow’s milk, and shrimp), and 

specific IgE. The sensitivity of new local compared with 
imported allergen extracts in this study was 15.38%-

84.61%, the highest point was house dust mite extract. 

The specificity was ranged from 81.48%-93.75%, the 
highest rank was shrimp extract. Compared with IgE 

results, the sensitivity of new local and imported house 

dust mite extracts was good (85.7%; 92.9%). The 

specificity was good for egg white and cow’s milk new 
local extracts (86.4%; 84.4%). 

House dust mite extracts generally have higher 

Sn and Sp compared with other allergen extracts. It 

is in accordance with several studies that stated good 

value of Sp (70-95%) and Sn (80-97%) in allergic 

inhalation disease, compared with food allergies with 

Sp (30-90%) and Sn (20-60%). Type of allergen and 

technique also can causing variation of test results.7 

Composition of allergen components is also important, 

there may be differences in house dust mite species in 

both extracts. The most common species of house dust 

mite in Indonesia are Dermatophagoides farinae and 

Dermatophagoides pteronissynus, which are the same 

with content of imported house dust mite extract. PPV 

was very good (97.1%), LR - was lowest (0.18), and 

disease prevalence was higher than the other allergen 

extracts (86.67%), indicate that this new local extract 

is potential to be a good substitute of imported allergen 

extract. Other study in Thailand also reporting high 

value PPV and superiority of house dust mite extract 

than specific IgE.8

Chicken SPT in Malaysia has Sn 33.3% and Sp 

57.5%.9 This study showed the Sn and Sp values   of 

33.33% and 81.48%. Compared to specific IgE, the Sn 
and some parameters were zero due to no true positive 

result in this group. It was also occur in egg white SPT 
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group. 

The Sn and Sp of egg SPT in Czech Republic were 

68.7% and 93.3%, while in Thailand 82% and 25%, and 

Sweden were 60% and 41%.10,11,12 Sn and Sp of egg 

white new local extract were 15.38% and 89.47%.13 

The agreement result in this study was K=0.043, while 
in other studies showed that result was K=0.625.14 

Compared to specific IgE, Sp of this extract is highest 
among the other allergen extracts (86.4%). It also has 

high NPV (97.4%) and lowest LR- (1.15). 

Cow’s milk SPT reported varied value of Sn and 

Sp. Research in Czech Republic (Sn 33.3%; Sp 97.9%), 

Thailand (Sn 22%; Sp 85%), and Sweden (Sn 41%; Sp 

99%).10,11,12 New local cow’s milk in this study has Sn 

and Sp values   of 27.27% and 88.23% compared to the 

imported extract. Compared to specific IgE, the Sp is 
highest than other allergen extracts (84.4%). The NPV 

was highest (78.9%; 100%), but some parameters could 

not be evaluated because there were no positive specific 
IgE in this group. More selective inclusion criteria about 

patient’s history of selected food allergy is important to 

gain better evaluation results. 

Shrimp SPT in America has high value of Sn and 

Sp (100% and 77%), while study in Thailand reported 

low value of Sn and high value of Sp (0% and 100%).4,11 

The Sn and Sp of new local shrimp extract in this study 

were 34.48% and 93.75%. The Sp was highest among 

other allergen extracts, so that the PPV (90.9%) and LR 

+ (5.52). The agreement of new local shrimp extract 

was fair (K=0.225), while substantial in other studies 
(K=0.627). Studies population seemed play a role, 
subjects in this study was not specified to food allergy 
patients.14 Mismatch results and differences of SPT 

Sn and Sp between regions can occur due to reagents, 

methods, and host gastrointestinal defenses. Recently 

there is no international standard of allergen extracts, the 

reagent production in each region is various. The SPT 

procedures and interpretations are also varied. Single 

international standardization is needed because each 

allergic reagent manufacturer can differ in the content of 

ingredients that result in different outputs.7 

Specific IgE antibodies can show positive results in 
patients without clinical manifestations of AD, and vice 

versa. Retrospective history taking of allergens through 

history is subjective depending on individual memories, 

as in this study.8 Difference population, sample, 

genetics, environmental and test methodology can 

produce various result. In this study, we found positive 

result of house dust mite (n=28) was higher than other 
allergen. It is confirmed by the agreement of SPT results 
compared to IgE that was fair (K=0.289) for new local 
and slight agreement (K=0.188) for imported house dust 
mite extracts. SPT is proved to be accurate diagnostic 

tool of AD. Compared to IgE, SPT is less expensive 

and the new local house dust mite extract seem to be 

more specific than the imported one. The Sn was good 
(85.7%), PPV (70.6%) and disease prevalence (62.22%) 

also higher than the other allergen extracts. Those data 

conclude that the new local allergen extracts should be 

considered as a substitute of the imported diagnostic 

tool. 

Conclusion

The Sn of new local compared with imported 

allergen extracts in this study was between 15.38%-

84.61%, the highest point was house dust mite extract. 

The Sp was ranged from 81.48%-93.75%, the highest 

rank was shrimp extract. The agreement of SPT results 

between new local and imported allergen extracts was 

moderate (K=0.502) for house dust mite and fair (K= 
0.225) for shrimp extracts. Compared with IgE results, 

the Sn of new local and imported house dust mite 

extracts was good (85.7%; 92.9%). The Sp was good for 

egg white and cow’s milk new local extracts (86.4%; 

84.4%). The agreement of SPT results between new local 

and imported allergen extracts compared to IgE was fair 

(K=0.289) for new local house dust mite extracts, and 
slight agreement (K=0.188) for imported extracts of the 
same allergen. 
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Abstract

The current COVID-19 pandemic is unprecedented, but the global response draws on the lessons learned 
from other disease outbreaks over the past several decades. A new strain of coronavirus which has been 
emerged recently and was unknown before the outbreak began in Wuhan, China, in December 2019.2 It has 
been named as NCoV in which ‘n’ is for ‘novel’ and ‘CoV’ is for ‘coronavirus’ that is ‘novel coronavirus’.A 
total of 52 countries in the world have confirmed cases by 28 February according to WHO data, of which 
about 94% are in China.5 In March 2020, WHO made the assessment and declare the spread of COVID-19 as 
a pandemic.6 As of 20 April 2020, in India, the Ministry of Health and Family Welfare have confirmed a total 
number of 17,265 cases, 2,547 recoveries (including 1 migration) and 543 deaths in the country.The aim of 
the study is to assess the adoption of preventive behaviour among general public in Covid 19 pandemic.To 
explore the differences in adoption of preventive behaviour regarding Novel Corona Virus among general 
public and to find out the association of adaptive behaviour with selected demographic variables.In this 
study a Quantitative approach with pre-experimental descriptive survey design was used. Data was collected 
among the general public those who are residing in Delhi and Delhi- NCR through google form. a total 
459 sample are selected through cluster sampling technique and 4 Point Rating scale were used for the 
data collection.Result showing that 70% of the subjects were having Good Hygiene behaviour, 88% of the 
subjects having Good Social Distancing Behaviour and in Health related behaviour 33% are in good, 31% in 
average, 36% in Poor Behaviour. The Mean and SD of Hygiene related is 20.8± 2.8, social distancing related 
18.3±2.5, health related 10.5 ±3.6. In association it is found significant with age, religion and occupation 
and with others variables it found non-significant.It is concluded that in most of the people were having 
Good Hygiene related Behaviour and Social Distancing Behaviour but most of the people were having Poor 
Health related Behaviour. So it is concluded that there is need of improving the health related behaviour 
among general public 

Key words: Adoption, Preventive Behaviour, Covid-19, Pandemic 

Introduction 

In human history, it has been observed that 

interaction of human and animals leads to spillover 

of viruses into the humans. Several pandemics in the 

history are great example of this. Coronavirus species, 

known to cause several respiratory infections among 

human beings. In the past two decades, it has emerged as 

Middle East Respiratory Syndrome (MERS) and Severe 

Acute Respiratory Syndrome (SARS).1A new strain of 

coronavirus which has been emerged recently and was 

unknown before the outbreak began in Wuhan, China, in 

December 2019.2 It has been named as NCoV in which 

‘n’ is for ‘novel’ and ‘CoV’ is for ‘coronavirus’ that is 

‘novel coronavirus’.3
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On 31 December 2019, China reported a case of 

pneumonia with unknown aetiology in Wuhan City, 

Hubei Province of China to the WHO. Within next 

3 days the number of cases rise up to 44 who were 

suffering from pneumonia of unknown aetiology. In a 

week, the new strain of coronavirus was identified and 
genetic sequence was shared by the Chinese authorities.2 

Later on it was observed that besides China some of the 

countries were also present cases who have a travelled 

history to Wuhan. After a month of first case reported on 
30th January 2020, it was seen that approx. 8000 cases 

were there in China with the mortality of 170 people and 

still counting.3 Spread of cases can be easily identified 
globally. On 30th January 2020, the World Health 

Organization was declared the outbreak as a public 

health emergency of international concern. 4and the first 
case of coronavirus pandemic in India was reported. A 

total of 52 countries in the world have confirmed cases 
by 28 February according to WHO data, of which about 

94% are in China.5 In March 2020, WHO made the 

assessment and declare the spread of COVID-19 as a 

pandemic.6 As of 20 April 2020, in India, the Ministry 

of Health and Family Welfare have confirmed a total 
number of 17,265 cases, 2,547 recoveries (including 1 

migration) and 543 deaths in the country.7

COVID-19 is an infectious disease and a pandemic 

affecting many countries globally. It spread from person 

to person through droplet infection while speaking, 

coughing or sneezing and affects the respiratory system 

of human.1

COVID-19 affects all age groups and primarily 

put the older persons and those who are living with 

comorbidities (such as high blood pressure, diabetes, 

lung or heart problems or cancer) at high risk. The most 

common and mild symptoms of COVID-19 are fever, 

dry cough, and tiredness. Some less common symptoms 

which can also be seen among some patients include aches 

and pains, nasal congestion, headache, conjunctivitis, 

sore throat, diarrhoea, loss of taste or smell or a rash 

on skin or discoloration of fingers or toes. Infection is 
mild in the first stage which can increase gradually and 
may require medical assistance. It has been observed 

that around 1 out of every 5 people who gets COVID-19 

becomes seriously ill and develops difficulty breathing.1

According to the WHO’s guidelines and situational 

report from time to time, various approaches have 

been made to deal with the pandemic. WHO stated 

some facts related to COVID-19, it focuses on reduce 

the human contact as it can lead to spread of the virus 

among community.7it has an incubation period of 2-14 

days. Till now no specific treatment has been found for 
the disease, and only symptomatic treatment is given 

to all the patients all over the world because of the 

mutant strain. The coronavirus pandemic leads to a large 

mortality and morbidity in the world population.4

Across the globe, it is observed that the only way 

to deal with the pandemic is preventing the spread of 

coronavirus. It affects all the group of society, transmitting 

from human contact; it put a great challenge to the health 

care authorities. Whether it is general population or 

health care worker the prevention guidelines should be 

followed by all to combat the diseases condition. Being 

the frontline workers, the health care professionals are at 

great risk to develop the coronavirus disease.3 Preventive 

measures such as frequent hand washing, safe distancing 

with the patient, is sometimes compromised at their 

level while providing the health services to the people. 

The various research studies have reported that the 

novel coronavirus has great impact on health and causes 

mortality across the world. Studies shows that till now 

no treatment have been specified to deal with COVID-19 
and only prevention is the key to deal with the deadly 

pandemic.9-11 Self- isolation, social distancing and 

hygiene promotion should be strictly followed by each 

individual to prevent the spread of coronavirus among 

the communities and in health care professionals as 

well.2-3 

Background

Emerged as a pneumonia case with an unknown 

etiologic this coronavirus has turned into a pandemic 

which is responsible for high mortality and morbidity.12 

Till date approx. 20 lakh people are affected, 2 lakhs 

death and 215 countries or states affected from 

COVID-19.13 The virus which was isolated from the 

china, now affecting every aspect of life across the globe. 

The COVID-19 outbreak is a unique and unprecedented 

scenario for many workers; most of the health care 

workers and people who are serving during this difficult 
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phase may unfortunately experience avoidance by their 

family or community owing to stigma or fear.14

The covid-19 pandemic made the life stagnant and 

fearful in an exceptional way. Various researches are 

going on to test the treatment and vaccines to prevent 

further death. 

Not only the general public but the frontline workers 

in this pandemic, the health care professionals who are 

in direct contact of the diseased person are at much more 

risk and resulting in increase in mortality and morbidity 

if not follow the standard precaution measures. Hand 

hygiene which is considered as one of the essential 

means to prevent the spread of such infections. In 

1983, Semmelweis focused on reduction of health care-

associated infections by cleansing contaminated hands 

with antiseptic products. Several factors are involved in 

hand hygiene behavior such as attitude, perceived social 

norm, perceived behavioral control, perceived risk for 

infection, hand hygiene practices.12

Preparedness and response guided by WHO focused 

on the adoption of preventive measures by general public 

as well as the health care workers. Because the Standard 

precautions are meant to reduce the risk of transmission 

of blood and body fluid borne and other pathogens 
from both recognized and unrecognized sources. WHO 

recommended use of mask, frequent and thoroughly 

cleansing of hand with soap and water; avoid touching 

the eyes, nose and mouth; bend the elbow or use of tissue 

while coughing or sneezing and if tissue is used proper 

and timely disposed of the tissue and washing of hand 

thereafter as it is spread through droplets infection, it is 

advised to keep a safe distance of 1 meter from others 

to prevent the occurrence of disease. WHO strongly 

suggest the avoidance of gatherings or crowd places 

to reduce the spread of virus in community. Besides 

this, various studies have shown that quarantine and 

self-isolation should be followed strictly by the general 

public and health care worker to prevent the human 

to human transmission. Proper hygiene of hands, self 

and of the surroundings in which person is living is the 

prime approach to deal with the virus. Any person who 

is having mild symptoms should seek the medical care 

as soon as possible for early detection and treatment.13

Irrespective of the person’s involvement in dealing 

the disease condition, all the individuals must adhere to 

the preventive measures and correct methods of hand 

washing and other ways to reduce the spread of infection 

from human to human. 

The current study is conducted with the aim of 

measuring the adoption of preventive behaviours among 

the general public during the Novel Corona Virus. The 

main focus will be on hygiene related behaviour, social 

distance behaviour and health related behaviour. The 

study will help in exploring about the various preventive 

measures taken by the general public to deal with this 

pandemic. The result can also conclude the awareness 

among the general public and effectiveness of preventive 

education by government regarding the pandemic. 

Material and Methods

In this study a Quantitative approach with pre-

experimental Descriptive survey design was used. Data 

was collected among the general public those who 

are residing in Delhi and Delhi- NCR through google 

form. A total 1000 sample through probability cluster 

sampling were selected from the population out of which 

459 subjects were match with the inclusion criteria and 

rest of the subjects were excluded. The inclusion were 

criteria were: 1. Those Who are willing to participate 2. 

Those Who are able to read English. 3.Those Who have 

android phones.4-pointRating scale (Hygiene related, 

Social Distancing related, Health related Behaviour 

items) were used to explore the adaptive behaviour 

regarding Novel Corona Virus. The tool was validated 

by the various experts and the tool were also found 

reliable for the data collection. 
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Result Findings

Table 1 Frequency distribution of Demographic variable (N=459) 

SR. NO. VARIABLE n (%)

1 AGE in Year 

15-25 340 (74.1)

26-35 102 (22.2)

36-45 11 (2.4)

46-55 6 (1.3)

Mean ± SD 23.5 ± 6.0

2 GENDER

Male 131 (28.5)

Female 326 (71.0)

Prefer not to say 2 (0.4)

3 RELIGION

Hindu 428 (93.2)

Muslim 15 (3.3)

Sikh 5 (1.1)

Christian 11 (2.4)

4 EDUCATION

10TH 6 (1.3)

12TH 150 (32.7)

Graduate 198 (43.1)

Post graduate or above 105 (22.9)

5 OCCUPATION

Student 178 (38.8)

Teacher 31 (6.8)

Nursing Profession 183 (39.9)

Doctor 6 (1.3)

Other (Non-Medical) 61 (13.3)

6 PLACE OF LIVING

Delhi 226 (49.2)

NCR 92 (20.0)

Haryana 89 (19.4)

Other states 52 (11.3)

7
SOURCE OF 

INFORMATION

Internet 245 (53.4)

Television/Radio 131 (28.5)

Health Professional 43 (9.4)

Newspaper 13 (2.8)

Any other 27 (5.9)
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In the present survey, a total of 459 subjects participated. Result of the survey shows that about 74% of the 

subjects were from the age group 15-25 and only 1.3% of the subjects were from 46-55 age group. The mean age of 

the subjects was 23.5±6.0. Almost 71% of the subjects were females, 29% were males and rest 0.4% were preferred 

not to say anything about their gender. Most of the subjects were Hindu (93.2%), followed by the Muslim(3.3%), 

Christian(2.4%) and Sikh(1.1%). As per the education status of the subjects was concerned, 43% of the subjects 

were graduate and 33% were 12TH passed students and only 22% were post graduate and above. 39% and 40% of 

the subjects were students and nursing professionals, 6.8 were the teachers, 1.3 were doctors and 13.3 belong to the 

other non-medical professions. 

Around half of the subjects (49.2%) belong to Delhi, while 20% belong to NCR, 19.4% from Haryana and rest 

11% were from different states of the country. Half of the subjects (53%) obtained the information from internet, one-

third (29%) from television/radio only 9.4% from health professionals and least of the subjects(3%) from newspaper. 

ADAPTIVE PREVENTIVE MEASURES 

Fig 1: Pie Graph showing Hygiene related Behaviours of General Public

According to the survey conducted in the general population, most of the subjects (79%) were having good 

hygiene related behaviour while only 1% of the subjects were having poor behaviour. 

Fig2: Pie chart showing Social Distancing Related Behaviour among General Public 
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It also shows that around 88% of the subjects were having good social distancing behaviour, followed by 10% 

having average and 2% having poor social distancing. 

 

Fig3: Pie Chart showing Health Related Behaviour among General Public 

As so far, health related behaviour of the subjects is concerned, the total number of subjects are fallen 

approximately equally in good (33%), average (31%) and poor (36%) behaviour. 

Table 2: Level of preventive measures among general population 

 N=459 

S.No. Preventive measures  f (%)
Mean ±SD

(Score)

1 Poor (15-30)  04(0.9)

49.7 ± 6.4
2 Good (31-45)  113 (24.6)

3 Excellent (46-60)  342 (74.5)

The survey concludes that among the 459 subjects 74% were having excellent behaviour in terms of adaptive 

preventive measures, while 25% were having good behaviour and only 0.9% of the subjects were having poor 

adaptive behaviour towards the preventive measures. 

Table 3: Range and mean score of domain wise preventive measures among general populationN= 459  

S. No. Domains No. of items Range
Mean ±SD

(Score)

1. Hygiene related 6 18 20.8 ± 2.8

2. Social distancing   5 15 18.3 ± 2.5

3. Health related 4 12 10.5 ± 3.6
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Among the various behaviour from adaptive 

preventive measures in the general public, hygiene 

related behaviour is more evident (20.8 ± 2.8), followed 

by the social distancing behaviour (18.3 ± 2.5) and 

health related behavior (10.5 ± 3.6). 

Table 4: Association of personal variables with preventive measures among general public                             
N= 459 

Sr. 
No

VARIABLE 
Preventive measures Fisher Exact 

test 
Df p-value

GOOD AVERAGE POOR

1

AGE

15-25 1 74 265
16.60* 6 0.00926-35 2 35 65

36-45 1 3 7

46-55 0 1 5

2

GENDER

Male 2 30 99
4.707 4 0.436Female 2 82 242

Prefer not to say 0 1 1

RELIGION

3

Hindu 2 104 322

17.151* 6 0.009
Muslim 1 7 7

Sikh 0 0 5
Christian 1 2 8

EDUCATION

4

10TH 0 0 6

10.517 6 0.08

12TH 0 38 112
Graduate 2 41 115

Post graduate or above 2 34 69

5

OCCUPATION

Student 0 46 132

16.011* 8 0.027
Teacher 0 9 22

Nursing Profession 2 37 144
Doctor 1 0 5

Other (Non-Medical) 1 21 39

6

PLACE OF LIVING

Delhi 0 56 170

9.143 6 0.111
NCR 2 20 70

Haryana 0 22 67
Other states 2 15 35

7

SOURCE OF 
INFORMATION

Internet 1 67 177

13.495 8 0.068
Television/Radio 0 25 106

Health Professional 2 12 29
Newspaper 0 2 11
Any other 1 7 19

*significance at p level<0.05 
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As per the results of the survey it was concluded 

that, among various personal variables of the general 

public only some of them [Age (Exact value: 16.60 
at p value- 0.009); Religion (Exact value: 17.151 at 
p-value- 0.009); Occupation (Exact value:16.011 
p-value- 0.027)] are significantly associated with the 
adaptive preventive measures. 

All other personal variables didn’t have significant 
association with the adaptive preventive measures. 

Discussion

In this study it has been shown that in preventive 

related behaviour70% of the subjects were having 

Good Hygiene related behaviour, 88% of the subjects 

having Good Social Distancing Related Behaviour and 

in Health-related behaviour 33% are in good, 31% in 

average, 36% in Poor Behaviour. This study resembles 

with the previously conducted study on awareness, 

attitude and action related behaviour regarding Covid 

19 among adults in US outbreak, the result of this 

study shown that More than half of patients (58.6%) 

reported that the coronavirus had caused them to 

change their daily routine “a lot,” whereas 78.1%. After 

multivariable adjustment, these patient factors were no 

longer associated with changes to either daily routine 

or existing plans. In contrast, respondents who were 

interviewed later in the 1-week survey period were more 

likely to report that their daily routine had changed “a 

lot”. 

Conclusion

It is concluded that in most of the people were 

having Good Hygiene related Behaviour 70% and 

Social Distancing Behaviour 88%but most of the people 

were having Poor Health related Behaviour36%. So it 

is concluded that there is need of improving the health 

related behaviour among general public in Covid 19 

Pandemic. 
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Abstract

Covid 19 changed the rulesof way corporate worldfunctioned months back. Normal was no more normal 
for the people, cities andcountries of the world.The future of work arrived and people were compelled to 
shift their offices at their home. Employees working in every industry adopted to this change whether it was 
education or banking or IT or services or any other.

Present study investigates the stress and physicalhealth of the employees to adopted to this change and were 
working from home during the pandemic. The questionnaire was used to seek inputs from the participants 
on perception and feelings about work from home along with infrastructures issues at forefront, perceived 
stress and physical stress. The collected data was analysed using SPSS. The study is based on primary data 
and feedback collected from 228 professional working from home. Out of which there were 124 male and 
104 female respondents. 

The finding of the study is interesting revealing several aspects of work from home. Study revealed 
infrastructure issues while working from home added to the stress levels, perception about work from home 
was correlated to stress, female employees working from home found infrastructure more challenging than 
male counterparts.

The study implies changes in policies to make work from home work in favour of employees and thereby for 
employers. Organisations will have to adopt to newer ways of taking care of employee’s wellbeing. 

Key words: Work from Home, Remote working, Stress and Mental health, Employees
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Introduction

Thespread and outbreak of Covid19 throughout the 

world has changed the usual way of working and concept 

of workplace. Many organisations and its employees 

started to work from home to meet the organisational 

requirements and complete the task in hand. While 

it was adoption which was forced but it is interesting 

to look at the finding of Stress and Mental health of 
employees. Stress and Mental health of employees is 

concern of employers and Human resources department. 

Work associated factors like timely completion, quality, 

customer expectations, compliance, internal and external 

issues were major cause of stress for employees. This 

directly affects the work performance , quality of life 

,longevity, retention of employees in organisation 

and helps build a psychological environment in the 

organisation. The study healthy mind and healthy 

organisation Cooper and Cartright3 (1994 )discussed 

proactive measures to have positive mental health of 

employees. 

Objective of the Study

The present study aims at 

DOI Number: 10.37506/ijfmt.v15i3.15967
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1. To investigate the physical stress symptoms 

of employees while work from home during Covid 19 

pandemic

2. To identify the relationship between perceived 

stress of employees and their feelings about working 

from home during Covid 19 pandemic

3. Examine the effect of infrastructural issues and 

problems on people perceived stress and physical stress 

during Covid 19 for performing their jobs from home.

4. Examine Role of infrastructure in enabling 

work from home 

Literature Review

Work today is more intense than before. Pressures 

form peers and boss customers, WFH (work from home) 

is considered as innovative and employee friendly 

policy. 

Felstead14et al (2002)There are terms and 

boundaries decided for this contract however often 

there is negotiation in these terms of employment. Work 

from home is one such adjustment. This negotiation 

goes through employee life cycle.Shamir and 

Salomon17(1985)study related work from home having 

negative impact to quality of life. As Quality of Work 

Life must allow combination of advantages of work at 

home and working outside. One of the factors chosen 

effecting quality of life is job stress..

Lack of Time structure and level of activity are 

enforced at the workplace through positive and negative 

reinforcements. WFH leads to denial of social support 

and adding to job stress of individual represented 

House8 1980. This social support is not only family 

with collegues who help with complex tasks.Moreover, 

under present views, he or she may be looked upon as 

actually not working a view that may adversely affect 

the individual’s identity, as well as his or her ability to 

perform uninterrupted work at home expressed Olson9 

1981. 

Leiter and Durup12 (1996) Work family interference 

and family personal conflict had impact on work stress and 
emotional exhaustion further suggested interventions to 

support employeeswell being. This study was associated 

with health workers and acknowledged that personal 

relationships effect the work and employee assistance 

programmes are needed.According to Kreiner10 (2006) 

Person and the environment directly effect the outcome 

and job satisfaction. The term job sharing and flexibility 
at work can mean different things to different people. 

Workplace provides the segmentation which meets the 

preference of person leading to better outcome. P-E 

theory suggests excessive integration or segregation 

leads to situation arising stress. This also negatively 

effect job satisfaction. Contradicting it is also viewed 

as option of flexible work place providing work life 
balance. Similarly Felstead14et al (2002)mentioned 

Work from home can lead to long hours of working. 

Work from home is blessing for parents and others who 

have several responsibilities at home. WFH always had 

both aspects to it. Work life balance and stretching/ 

adjusting the bandwidth to work.Golden5 (2008), Also 

discussed about preferences workers have about job 

flexibility at each stage of life.

Griffin6et al2002 opined both women and men with 

low control either at work or at home had an increased 

risk of developing depression and anxiety .Working 

women have similar or even higher rates of psychiatric 

symptoms than housewives . Spillover model explains 

that breaking the boundaries of work and home can have 

effect can lead to work-family conflict that results in 
negative health outcomes . Job strain model explained 

cardiovascular disease symptoms and job events17 

of 25 studies showed a significant main effect of job 
control on the cardiovascular outcomes, Women and 

men did not differ by the amount of decision latitude 

that they reported, but men did report significantly 
less control at home. Hence WFH more strenuous for 

womenPsychological distress, mental disorders and 

depressions and other effects of such stress.

Recent article published in forbes20 magazine 

discussed mental health and burnout risk due to shift of 

working to home form office. This is due to isolation 
, adaption and change.Crosbie and Moore2 (2015) 

concluded work from home supports work life balance, it 

should be carefully selected keeping in mind personality 

and individual characteristics and needs.Venkatesh 

and Vitalari18 (1992) recognised work from home as 
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supplemented work arrangements and necessity to job 

design. Authors also acknowledge the infrastructure is 

key element in making it a success else it will not add 

value.

Live Mint19 (2020)article quoted while discussing 

work from is cost saving proposition but with caution. 

The article mentioned Neuroscience issues associated 

with isolation leading to psychological insecurity, lack 

of creative thinking, acceptance to change and team 

spirit.Butterick1 (2020) Human element of working with 

each other are equally important as much as productivity 

and efficiency issues. Human beings are social creatures 
and need to have human interaction. Human to human 

interactions among employees, subordinate and boss, 

colleagues, clients are needed and should not been as 

trivial aspect . 

Mustafa and Gold13(2013) in their study highlighted 

issues pertaining to physical boundaries during work 

from home. The breach of time and space is what makes 

work from home different and many cases the both lead 

to frustrations and lack of concentration towards work.

Recent SHRM4 research found that more than 40% of 

employees feel symptoms of physical stress like burnt 

out, drained or exhausted from their work. Additionally, 

one out of four employees frequentlyreported symptoms 

of perceived stress like feeling down, depressed or 

hopeless. More than one in three employees reported 

having done nothing to cope with these feelings leading 

to further complications.

Review of various literature available indicated 

Work from home or home working is associated with 

work life balance and adding to job satisfaction of 

employees. At the same time most of these studies 

highlighted stress and mental health issues associated 

while working from home due to family issues, physical 

and psychological environment, time and space factors 

associated with it.

Research Methodology

For the study, survey method was adopted to gathered 

the data with the help of structured questionnaire. 

Convenience sampling was used for targeted the 

respondents. People from different professions like 

banker, academicians, data analyst, services, relationship 

managers etc. participated in the study. Total 300 

respondents participated in the study out of which 228 

completely filled responses were considered for analysis. 
There were 124 male and 104 female respondents. 90% 

of these respondents were shifted to work from home 

due to present Covid 19 situation. Other 10% had work 

from home option earlier too.

To measure the physical stress, a standard 

questionnaire was adapted having the list of 10 symptoms 

where responses were taken using the scale ranging 

from Every day (5) to Never (1) (Kenneth Matheny & 

McCarthy11, 2000). Respondents were asked to provide 

ratings for their symptoms of stress like boredom, 

anxiety, headache, restlessness etc. in the duration of 

work from home. To understand how the Covid19 crisis, 

lockdown and work from home situations affect the 

feelings and perceived stress of people, the Perceived 

Stress Scale (PSS) was adapted for the present study. 

Respondents were asked to rate their feelings and 

thoughts during the last one month and responses were 

recorded ranging from very often (5) to Never (1). The 

scale aim to cover the stress level of the respondents due 

to work from home. 

From the articles, literature review and interaction 

with the other people, it was identified that infrastructural 
issues playing a major role for working from home. 

Therefore, to cover the infrastructural issues and 

problems regarding performing the jobs from home, 5 

items scale was designed and responses were taken on 

a 5-point scale ranging from ‘to a great extent (5)’ to 

‘Not at all (1)’. The scales items were like “availability 

of domestic help”, “availability of internet” etc. Another 

measure which designed for the study was related to the 

people’s feeling about working from home. There were 

total 6 items were constructed using the 5-point rating 

scale ranging from ‘strongly agree (5)’ to ‘Strongly 

disagree (1)’. Examples of items include ‘Work from 

home is a better option for all the time rather going to the 

office’, ‘More time is spent in WFH option compared 
to regular office hours’ etc. Item score is reversed for 
negative statements for computing the mean score of the 

scale on feeling about work from home. The collected 

data were analyzed using SPSS 22.0 version whereby 
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descriptive analysis, t-tests, correlations and regression 

analyses were performed.

Hypothesis: The below mentioned 7 hypothesis 

were tested in the present study.

H1: There is a significant difference of infrastructure 
Issues and problems on people perceived stress and 

physical stress. 

H2: Gender-wise there is significant difference on 
people perceived stress and physical stress

H3: Gender-wise there is significant difference on 
people feelings about working from home.

H4: Female felt more infrastructural problems as 

compared to their counterparts for working from home. 

H5: Infrastructure problems at home have significant 
impact on people perceived stress and physical stress

H6: There is significant relationship between people 
perceived stress and physical stress

H7: People having positive feelings about work 

from home will have less physical stress. 

Results and Findings

For testing the hypotheses, descriptive analyses 

were performed for each scale used in the study which 

includes mean scores and Cronbach alpha for each 

variable. 

The results are presented in the Table 1. The alpha 

score of physical stress for the present study is .906 

which is on the higher side. Similarly, Cronbach alpha of 

Perceived stress, Feelings about WFH and Infrastructure 

problems are found .645, .654 and .676 respectively 

which indicate that all the scales had sufficient reliability.

The mean score of feelings about work from home 

is indicating that respondents have reported work from 

home positively. The reverse scoring was done for the 

two items which were reflecting the negative feelings 
about work from home. Thereafter, mean is calculated 

for the scale on feelings about work from home. 

Table 1: Descriptive Statistics

N Mean Minimum Maximum Std. Deviation Cronbach Alpha 

Feelings about Work 
from home (WFH)

228 18.1667 7.00 29.00 4.65916 .676

Infrastructure 
Problems

228 20.7719 10.00 30.00 4.58408 .654

Perceived stress 228 20.4342 8.00 35.00 4.79170 .645

Physical Stress 228 26.7895 10.00 49.00 9.30631 .906

In the study, responses were taken about problems 

related to the availability of the infrastructure for 

effectively working from home. An attempt was made to 

understand whether infrastructure problems create any 

difference for respondent’s physical stress and Perceived 

stress, a t-test is performed. The t-values demonstrating 

the significance of mean difference between high and 

low infrastructure problems with respect to respondent’s 

Perceived stress and physical stress are presented in 

Table 2.

It clearly shows that people were stressed in case of 

high infrastructure problems as compared to those who 

had less infrastructural problems at home for performing 

their jobs. These people have also experienced physical 
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stress when they had more problem related to the availability of infrastructure to perform work from home. 

Table 2: Mean differences on Perceived stress and Physical stress for Infrastructure Issues 

Infrastructure Issues t-value
Significance 

(2-tailed)

High Low

Perceived stress

N 170 58

.002
Mean 21.01 18.76

-3.144**
SD 5.57 4.37

Physical Stress

N 170 58

-2.289*
.023

Mean 27.61 24.40

SD 8.78 10.41

**p ≤ .01; *p ≤.05

Further, to traces the difference of male and female 

with respect to the perceived stress, physical stress, 

facing infrastructure problems and feelings about work 

from home, t-test was administered. Table 3 indicates 

that there is a significant difference between male and 
female on perceived stress and physical stress as well as 

facing infrastructure problems.

The mean values of both male and female for their 

perceived stress clearly shows that females (21.12) were 

more stressed as compared to males (19.86) during work 

from home. Similarly, females were found to be having 

more physical stress than male. The mean difference 

presented in the table 3 also indicates that female 

respondents were found to have more infrastructure 

problems for performing their jobs from home during 

lockdown. 

No significant difference is found between female 
and male for perceiving work from home more positive 

rather going to the office regularly in the normal 
conditions as well.

Table 3:Gender wise differences for Perceived stress, physical stress, Feelings about WFH and 
Infrastructure Issues 

Gender t-value
Significance 

(2-tailed)

Male Female

Perceived stress

N 124 104

-1.978*
.049

Mean 19.86 21.12

SD 4.75 4.77

Physical Stress

N 124 104

-3.266**
.001

Mean 24.98 28.94

SD 9.72 8.33
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Feelings about 
WFH

N 124 104

.751
.454 (NS)

Mean 18.37 17.91

SD 4.97 4.27

Infrastructure 
Problems

N 124 104

-3.435
.001

Mean 19.84 21.88

SD 4.73 4.15

NS= Not significant, **p ≤ .01; *p ≤.05

Cont... Table 3:Gender wise differences for Perceived stress, physical stress, Feelings about WFH and 
Infrastructure Issues 

During lock down, people had to work from home 

with no other options. Therefore, in the study it was 

tried to find out that whether infrastructure problems 
like availability of domestic help or facing noise during 

the office meeting at home etc. have any significant 
relationship causing physical stress and perceived stress. 

Pearson Product-moment correlations between 

availability of infrastructure and Perceived stress and 

physical stress were computed and results are presented 

in the Table 4. The result presented in above table shows 

the significant negative relationship (p≤.01) between 
perceived stress and physical stress with availability of 

domestic help, internet connectivity and mobile/laptop. 

Also, significant (p≤.05) negative association was found 
between Perceived stress and availability of electricity, 

rooms or space for conducting meetings and noise 

from family during the meeting at home. This negative 

association indicates that those who had availability of 

domestic help (-.344), internet connectivity (-.310) and 

mobile /laptop (-.191) for working at home were less 

stressed. Similarly, availability of electricity and rooms 

or space at home for conducting meeting etc. were 

found to have less degree of significant association with 
people’s stress during lockdown. 

Result presented in Table 4 also indicate that 

availability of domestic help, internet connectivity 

followed by availability of mobile/laptop have significant 
negative relationship with respondent’s physical stress. 

It is clear from the results that availability of domestic 

help had found to be cause for people stress and 

physical stress followed by internet connectivity. Other 

infrastructure issues like availability of mobile/internet, 

rooms or space at home were found to be cause for stress 

and physical stress but to a lower degree.

Certain questions were asked from the respondents 

to identify how do they feel about work from home since 

during lockdown people had no choice other than it. 

Pearson product moment correlation is also computed to 

determine the relationship between respondent’s feeling 

about work from home and availability of infrastructure 

to perform their job. Result is reported in the table 4. 

A significant positive relationship between availability 
of infrastructure support and work from home clearly 

indicate that respondents who had sufficient infrastructure 
support like domestic help, internet connectivity and 

mobile/laptop for performing job from home preferred 

more work from home rather going to the office even in 
the normal days. 
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Table 4: Correlation among infrastructure problems Perceived stress, physical stress and feelings about 
WFH

Availability of 
domestic help

Internet 
connectivity

Availability of 
mobile/laptop

Availability of 
Electricity

Rooms or 
space for 

conducting 
meeting etc at 

home

During 
meeting noise 
from family

Perceived 
stress

-.344** -.310** -.191** -.145* -.136* .031

Physical 
Stress

-.278** -.203** -.145* -.057 .062 -.011

Feeling for 
WFH

.774** .671** .152* .021 .009 .009

**p ≤ .01; *p ≤.05

It is evident from the results reported in the Table 

4, among all infrastructure related problems, availability 

of domestic help found to have more effect on people’s 

physical stress and perceived stress. Problems related to 

the family during the work or meetings did not found to 

have any effect on people perceived stress and physical 

stress indirectly indicates that family affinity and support 
during the lockdown more appreciated rather than a 

hindrance for working from home.

In the study attempt is also made to find out that 
respondents who reported physical stress had perceived 

stress also. In addition to it, it was also tested that those 

who reported positive feelings for work from home 

experienced less physical stress and Perceived stress. 

To test it, Pearson Product-moment correlations among 

Perceived stress, physical stress and positive feeling for 

work from home were computed. The result presented 

in the table indicates that there is a significant negative 
correlation between positive feeling for work from home 

and Perceived stress (correlation coefficient -.433, p ≤ 
.01) followed by physical stress as well (correlation 

coefficient -.331, p ≤ .01).

From the result, it is evident that those who found 

work from home positive had experienced less physical 

stress and Perceived stress as well which elaborates that 

those who found work from home much better than going 

to the office daily in the normal days had experienced 
less stress and physical stress during the lockdown for 

WFH. 

Table 5: Correlation among Perceived stress, physical stress and feelings about WFH

Perceived stress Physical Stress

Perceived stress

Pearson Correlation 1 .671**

Sig. (2-tailed) .000

N 228 228

Physical Stress

Pearson Correlation .671** 1

Sig. (2-tailed) .000

N 228 228

Sig. (2-tailed) .000 .000

N 228 228

Feelings about WFH Pearson Correlation -.433** -.331**

Sig. (2-tailed) .000 .000

N 228 228

**p ≤ .01; *p ≤.05
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From the Table 5, it is also evident that people who 

had experienced physical stress during this lockdown 

had highly Perceived stressed as well. The correlation 

coefficient .671 value indicates a significant positive 
relationship between physical stress and Perceived stress 

(p ≤ .01).

During the lockdown, people had to work from 

home with the available infrastructure facilities at 

their home. Lack of such facilities are assumed to be 

having an impact on people’s stress physical wellbeing. 

To examine the impact of infrastructure problems on 

people’s Perceived stress and physical stress, regression 

analysis is done using the Infrastructure problems as 

dependent variable and Perceived stress and physical 

stress as independent variable. 

Table 6: 

Dependent Variables

Infrastructure Problems

Beta (β) Adj. R2 t F

Perceived stress .364** .119 -5.548** 31.403*

Physical Stress .284** .083 -4.449** 19.217**

**p ≤ .01; *p ≤.05

It appeared in the result presented in the table 6 

that infrastructure problems have significantly predicted 
Perceived stress and explained 11.9% of its variance 

which indicates that people were Perceived stressed when 

they faced infrastructure related problems (β=.364) for 
working from home. Similarly, infrastructure problems 

were also found to have a significant impact on people’s 
physical stress. From the results it is evident that 

although infrastructure problems have an impact on both 

people’s Perceived stress and physical stress but it was 

found to have less effect on physical stress explaining 

only 8.3% of its variance as compared to Perceived 

stress (see Table 6). H7: Infrastructure problems at home 

have significant impact on people perceived stress and 
physical stress is acceptable.

Conclusion

The study revealed Infrastructure issues related to 

the physical and perceived stress symptoms. Though not 

all aspects of infrastructure negatively affect work from 

home. It was also found that female respondents reported 

more issues as compared to the male counterparts while 

WFH. The reasons could be multiple perhaps most of the 

respondents were not prepared for sudden shift of work 

from home. However it can also be derived from the data 

that work from home is generally a acceptable concept 

among the respondents. People who perceived work 

from home positively reported less stress symptoms 

as compared to others who reported more of the stress 

symptoms. 
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Abstract

 Hemangiopericytoma (HPC) is a very rare tumor with uncertain malignant potential. It is a soft tissue 
tumor which originates from the pericytes in the walls of the blood capillaries. Both benign and malignant 
varieties are present with the tendency to metastasize. It was first described by Stout and Murray in 1942. 
The incidence of occurrence in oral cavity is very rare. We report a case of 57 year old male, who presented 
with an exophytic overgrowth from the lingual aspect of the maxillary left gingiva which extended into the 
palatal area. The tumor was completely removed with wide surgical excision. The histopathological study 
of the tumor suggested the HPC. 

Key words: pericytes, hemangiopericytoma, staghorn pattern. 

Type of the manuscript: Case Report

Introduction

 Hemangiopericytoma (HPC) is a soft tissue tumor 

arising from pericytes, which are modified smooth 
muscle cells in the periphery of blood vessels. The 

pericytes are located outside the reticulin sheath of the 

endothelium.1,2 Pericytes are the small cells having oval 

or spindle shaped morphology lining the capillaries.3

 Chromosomal translocations t(12;19) and t (13;22) 

in the lesional cells have been related to the origin of 

this tumor.4 In the WHO classification 2002, it was 
considered as a tumor with potential low malignancy.5 

The tumor is more common in lower extremities, 
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pelvis and retroperitonium while very few cases (15-

20%) occur in the head and neck region.6 HPC do not 

show any gender predilection with most of the cases 

occurring in the 4th to 6th decades of life.7 They are very 

uncommon in children and only accounts for about 10% 

of the cases.8 We report a case of HPC in a 57 year old 

male along with the review of literature.

Case Report

 A 57 year old male reported with the chief complaint 

of bleeding gums and enlargement of gingiva in the 

left anterior maxillary region since 1 month. Intra oral 

examination revealed the presence of exophytic gingival 

overgrowth seen on the lingual aspect in relation to 

first and second premolars. The growth was solitary, 
measuring about 4x3.5cm in size. The overlying surface 

of the lesion was irregular and covered with food debris. 

The color of the lesion was normal in comparison to the 

adjacent mucosa. Few areas of the overgrowth showed 

indentations of the occlusal surfaces of lower teeth 

(Figure 1).
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 Blood examination revealed increase in the 

erythrocyte sedimentation rate to 132mm. The chest 

X-ray was done to rule out any metastasis, which was 

normal (Figure2). The CT scan examination revealed 

the presence of 32x22mm heterogenous well defined 
enhancing lesion in the left side of the oral cavity. The 

lesion was abutting alveolar margin of maxilla without 

obvious erosion or breech (Figure 3). Surgical excision 

of the tumor was done under sedation after getting 

the informed consent of the patient. The lesion was 

excised completely and the entire specimen was sent for 

histopathological diagnosis along with the differential 

diagnosis of peripheral giant cell granuloma and 

peripheral ossifying fibroma.The differential diagnosis 
was based on the fact that it might be a reactive lesion on 

the gingiva. For almost all the peripheral lesions gingiva 

is the most favorable site for occurrence. Reactive 

lesions are common tumor like proliferations within the 

oral cavity. They exhibit few clinical differences but 

their features in most occasions are very similar to the 

tumors. This can sometime makes it difficult for giving 
the differential diagnosis. According to our knowledge 

peripheral giant cell granuloma and peripheral ossifying 

fibroma are the most common differential diagnosis for 
peripheral lesions.

  On histopathological examination, the hematoxylin 

and eosin stained section showed the presence of densely 

packed lesional cells which were round to ovoid in shape 

with hyperchromatic nuclei. Presence of numerous blood 

vessels with flat endothelial cells were seen, most of 
which were exhibiting typical staghorn pattern (Figure 

4). There was minimal amount of any cytological atypia 

and mitotic activity. The final diagnosis of HPC (low 
grade) was done. The patient was under follow up for the 

next six months without any recurrence.

Figure 1: Exophytic gingival overgrowth
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Figure 2: Chest X-ray showing no signs of metastasis

Figure 3: CT image showing well defined enhancing lesion in the left side of the oral cavity
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Figure 4: Characteristic staghorn pattern of blood capillaries

Discussion

  Hemangiopericytoma is a soft tissue sarcoma first 
described by Stout and Murray in 1942. The tumor 

originates from the pericytes, also known as Rouget cells 

or Mural cells. The pericytes are the contractile cells 

which surround the endothelial cells of blood vessels 

and help in the regulation of blood flow.9 HPC accounts 

for about 3-5% of all soft tissue sarcomas and about 1% 

of all vascular tumors. The most common sites in the 

head and neck region include orbit, parotid gland, nasal 

cavity and oral cavity. In the oral cavity, most common 

sites include tongue, maxilla, lips, gingiva and buccal 

mucosa.1,10,11

  HPC involves both sexes with wide age range of 

13 to 91 years.12 Clinically the most common symptom 

comprised of swelling which in most of the cases is 

asymptomatic.9This finding was similar to our case 
where the patient had no complaints of any pain.The 

clear cut diagnostic criteria to put HPC into the category 

of malignancy has not been mentioned.13 Although 

characteristic malignant features of HPC have been 

reported in the literature, which includes; necrosis, 

cellular atypia, nuclear pleomorphism, increased cellular 

density and mitotic figures.14The histologicaldifferential 

diagnosis of HPC does include fibrous histiocytoma, 
synovial sarcoma, vascular leiomyoma and juvenile 

hemangiomas as all of them also show spindle cell 

population.

 The histological features are classified as low, 
intermediate and high grade, depending on the 

cellularity, cellular pleomorphism and mitosis. The 

tumor cells are ovoid or round to spindle shaped with 

ill-defined cell outlines. The blood vessels will be lined 
by endothelial cells and showing staghorn pattern.The 

older lesions tend to appear as less cellular with large 

Mucoid interstitial appearance. This may be sometimes 

confused with myxoid variety of lipoma or liposarcoma. 

Sometimes it may produce focal area of cartilage 

confusing it with chondrosarcoma.1,15 In the present 

case similar histopathological findings were observed. 
The tumor showed presence of round to ovoid shaped 

cells with minimal amount of cellular atypia and mitotic 

figures. The blood vessels were arranged in a typical 
staghorn pattern. Overall features were suggestive of 

low grade HPC.
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 The choice of treatment for HPC is wide surgical 

excision. Chemotherapy and immunotherapy may be 

considered in case of malignant lesions. The benefit of 
radiation therapy is considered to be doubtful because 

HPC is radio resistant tumor. It may be useful in 

aggressive type of HPC.1,15,16

Conclusion

 HPC is an uncommon vascular tumor with 

difficulty in diagnosis solely from the histopathological 
features. Any lesion with greater vascularity should be 

palpated carefully. Surgical excision of the lesion should 

be considered as the treatment of choice rather than the 

cryotherapy and laser ablation. All the vascular tumors 

should be kept on long term follow up to rule out the 

recurrence and metastasis. 
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Abstract 

Nurse workload is defined as all of the activities performed by a nurse while working in a nursing service unit. 
Work-related musculoskeletal disorder (WMSD) is a Musculoskeletal disorder (MSD) that becomes more 
severe or lasts for a long time due to work-related activities. This study aims to determine the relationship 
between the workload of emergency room nurses and the level of complaints in the musculoskeletal system 
through the Nordic Body Map (NBM) method approach in every regional hospital in Tuban City. This study 
was carried out using descriptive correlative study method with a cross sectional approach. The number 
of respondents that participated in this study were 63 E.R. nurses who worked in regional hospitals in 
Tuban City. Data was collected using a workload questionnaire and the Nordic Body Map (NBM) method 
to determine the level of complaints of the musculoskeletal system. Data was then analyzed using Chi 
Square test. Results showed that 54% of the respondents had moderate workload and no emergency nurses 
at hospitals in Tuban City had light workload. 44.4% of emergency nurses at hospitals in Tuban City had 
severe musculoskeletal complaints. According to this data, there is a relationship between the workload of 
emergency room nurses and the level of complaints in the musculoskeletal system (P = 0.028). In conclusion, 
emergency nurses should keep an eye on their workload so that musculoskeletal problems do not occur. 
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Introduction

In the current era of globalization, health services 

are growing rapidly, one of which is health services in 

hospitals. Emergency Rooms (ER) have an environment 

with high physical and mental workload[1]. The 

emergency department is known as the most challenging 

department in a hospital which is proven to be related to 

the quality and quantity of sleep of doctors and nurses, 

which in turn has the potential to significantly increase 
medical errors[2]. Furthermore, a combination of the 

aforementioned conditions of work fatigue and physical 

exhaustion in ER nurses contribute to the increased risk 

of musculoskeletal disorders[2][3][4][5][6].

Musculoskeletal disorder (MSDs) is a disorder that 

is very common in today’s society. Complaints in the 

musculoskeletal system are one of the most frequent 

reasons submitted by patients when seeking medical 

help[7]. Meanwhile, work-related musculoskeletal 

disorder (WMSD) is an MSD that deteriorates or persists 

for a long time due to work-related activities. WMSD 

is common among workers in the health sector, and 

nurses are a profession with a high risk of experiencing 

WMSD. 60% of injury reports due to work in hospitals 

are from nurses[8].

Health care facilities, especially hospitals, are 

identified as an environment with activities related to 

DOI Number: 10.37506/ijfmt.v15i3.15969
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ergonomics, including lifting, pushing, pulling, reaching 

and carrying objects, in terms of patient handling. 

Health workers, especially those responsible for patient 

care, are more susceptible to hazards that may cause 

musculoskeletal disorders compared to workers in other 

fields[9]. If health workers are not careful in carrying 

out these activities, they may suffer from muscle, 

bone, tendon and nervous systems disorders called 

musculoskeletal disorders.

A research by Yan et al. (2017) that involved 6674 

hospital nurses in Xinjiang China revealed that 81.18% 

of nurses suffered from WMSD since the beginning of 

their work and 77.43% of nurses suffered from WMSD 

in the last 12 months. Meanwhile, a study on 200 

hospital nurses in Ajman, United Arab Emirates showed 

that 39% of nurses had WMSD and more than 50% 

performed repetitive activities that increase the risk of 

WMSD[10].

Nurses are at risk of experiencing WMSD due 

to repetitive activities in handling patients, such as 

transferring and repositioning patients, working in an 

unfavorable position and pulling or pushing heavy 

objects. The risk of injury increases when nurses have 

to deal with patients that have increased weight or size. 

Patients who are overweight or obese require more 

assistance than patients who are not obese due to the 

additional health problems in obesity[11]. Furthermore, 

nurses who work in the ER have a higher risk in 

experiencing WMSD. ER nurses have to deal with a 

wide variety of critical cases and deal with patients with 

severe injuries. Nurses must perform physical tasks, such 

as transferring patients to hospital beds, lifting patients 

and maintaining a bent or twisted position or posture. 

These risky activities often cause WMSD[12]. For this 

reason, this study aims to determine the relationship 

between the workload of emergency room nurses and 

the level of complaints in the musculoskeletal system 

through the Nordic Body Map (NBM) method approach 

in every regional hospital in Tuban City. 

Methods

Research Design

This study used descriptive correlative study method 

with a cross sectional approach.

Research Sample

The population in this study were ER nurses in 

every regional hospital in Tuban City in 2019, with a 

total of 63 people. The sampling technique used in this 

study was total sampling. The participants of this study 

were all emergency nurses in every regional hospital in 

Tuban City, with a total of 63 people. 

Research Instrument

The instrument used in this research was a written/

structured interview in the form of a questionnaire, 

consisting of a questionnaire on workload and the 

level of complaints of the musculoskeletal system. 

The Nordic Body Map (NBM) method was used for 

the questionnaire on the level of complaints of the 

musculoskeletal system. Nordic Body Map (NBM) is 

a system for measuring complaints of pain in the body 

known as the musculoskeletal system. This instrument 

was issued by the Occupational Safety and Health 

Administration (OSHA, 2004) and is under occupational 

safety law. The categorization was done by comparing 

the obtained score with the maximum score then 

multiplying the value by 100%, with results in the form 

of percentage[13]. The percentage results were used to 

provide an assessment and the level of musculoskeletal 

complaints were interpreted using the criteria of mild 

(score 0 - 20), moderate (score 21 - 41), severe (score 

42 - 62) and very severe (score 63 - 84). 

Data Analysis

The bivariate analysis in this study was carried out 

using the Chi Square test due to the nominal measuring 

scale variable and the two unpaired groups. Significance 
level with value of p<0.05 indicates that there is a 

significant correlation between workload and level of 
complaints of the musculoskeletal system through the 

Nordic Body Map (NBM) method approach. 

Results

The collection of research data was carried out from 

September 1st to September 20th, 2019. 
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Table 1. Workload of ER Nurses.

Variable n %

Workload
Moderate 34 54

Heavy 29 46

Total 63 100

Based on Table 1, it is known that 54% of ER nurses at regional hospitals in Tuban City have moderate workload 

and there are no ER nurses at regional hospitals in Tuban City who have low workload. 

Table 2. Level of Complaints of ER Nurses’ Musculoskeletal System.

Variabel n %

Musculoskeletal Complaint

Mild 13 20,6

Moderate 22 34,9

Severe 28 44,4

Total 63 100

Based on Table 2, it is known that 44.4% of ER nurses at regional hospitals in Tuban City have severe 

musculoskeletal complaints and only 20.6% have mild musculoskeletal complaints. 

Table 3. Distribution of Musculoskeletal Complaints for ER Nurses according to the Nordic Body Map 
(NBM).

Musculoskeletal System n %

Upper neck 33 52

Lower neck/nape 39 62

Left shoulder 30 48

Right shoulder 34 54

Left upper arm 29 46

Back 40 63

Right upper arm 31 49

Waist 37 59

Hip 32 51

Gluteal/buttocks 27 43

Left elbow 23 37

Right elbow 21 33

Left lower arm 26 41
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Right lower arm 28 44

Left wrist 23 37

Right wrist 24 38

Left hand 26 41

Right hand 30 48

Left thigh 29 46

Right hand 28 44

Left knee 28 44

Right knee 26 41

Left calf 33 52

Right calf 31 49

Left ankle 28 44

Right ankle 29 46

Left foot 35 56

Right foot 37 59

Based on Table 3, it is known that ER nurses at regional hospitals in Tuban City generally have complaints in all 

parts of the body. The highest number of complaints are on the back, which 63% of respondents complained about, 

followed by complaints on the lower neck (62%), waist (59%), right leg (59%) and left leg (56%). Meanwhile, the 

right elbow is only complained by 33% of ER nurses in all regional hospitals in Tuban City. 

Table 4. Relation between Workload and Complaint Level of the Musculoskeletal System for ER Nurses.

Variable

Musculoskeletal Complaint
Total p

Mild Moderate Severe

n % n % n % n %

Workload
Moderate 8 12,7 16 25,4 10 15,9 34 54 0,028

Heavy 5 7,9 6 9,5 18 28,5 29 46

Total 13 20,6 22 34,9 28 44,4 63 100

Based on Table 4, it shows that as many as 28.5% of ER nurses with heavy workload have severe complaints 

of the musculoskeletal system, while only 7.9% of ER nurses with heavy workloads have mild complaints of the 

musculoskeletal system. The result of the Chi Square test showed p value = 0.028. It can be concluded that there is a 
relation between the workload of emergency room nurses and the level of complaints in the musculoskeletal system. 

Cont... Table 3. Distribution of Musculoskeletal Complaints for ER Nurses according to the Nordic Body 
Map (NBM).
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Discussion

Workload of Emergency Room Nurses

The results of this study revealed that 54% of 

emergency room nurses at regional hospitals in Tuban 

City have moderate workload and there are no ER 

nurses at regional hospitals in Tuban City who have 

low workload. Results from a study by Haryanti et al. 

(2013) showed that almost all nurses (93.1%) had heavy 

workload[14]. According to Marquis and Huston (2010), 

a nurse’s workload is defined as all activities performed 
by a nurse while working in a nursing service unit[15]. 

Workload is defined as ‘patient days’ which refers to 
the number of procedures, examinations and patient 

visits. The calculation of workload is based on the level 

of dependency or classification of patients. Workload 
can also be calculated based on nursing activities while 

providing nursing care. Nursing activities include direct 

nursing activities and indirect nursing activities[16].

Nurses in the ER face situations between life and 

death daily and must show skilled and high quality 

nursing care to patients every day[17]. Furthermore, 

nurses in the emergency room also have to face a high 

number of patients, long shifts, high-speed environments, 

along with emotional and physical challenges, which 

can negatively impact them[18].

Nurses’ Complaint Levels of the Musculoskeletal 
System 

Results showed that 44.4% of emergency room 

nurses at regional hospitals in Tuban City have severe 

musculoskeletal complaints and only 20.6% have mild 

musculoskeletal complaints. According to the results of 

the study, it is known that the majority of complaints 

come from the back, namely 63%. While the least 

complaints come from the right elbow, namely 33%. 

Nurses are hospital staffs who have the most 

musculoskeletal complaints, together with doctors[19]. 

Musculoskeletal complaints are complaints in parts of 

the skeletal muscles that are felt by a person, ranging 

from very mild to very severe/painful complaints. If the 

muscle receives static loads repeatedly for a long period 

of time, it can cause damage to the joints, ligaments 

and tendons. This damage is known as Musculoskeletal 

Disorders (MSDs) or injuries to the musculoskeletal 

system[20]. One of the pain measurement systems that 

can be used is the Nordic Body Map (NBM) instrument, 

this instrument is issued by the Occupational Safety and 

Health Administration[21]. 

Musculoskeletal disorders include sprains, strains, 

tears, pain and herniation, along with connective tissue 

injury of muscle structures, bones, nerves, tendons, 

ligaments, cartilages and spinal discs. Risk factors for 

musculoskeletal disorders include heavy physical work, 

smoking, high body mass index, high psychosocial 

workload and the presence of comorbidities. Furthermore, 

the biomechanical factors that are most frequently 

reported to be associated with musculoskeletal disorders 

are the repetition of excessive activity, abnormal posture 

and heavy lifting[22]. 

The Relation between Nurses’ Workload and 
Complaint Levels of the Musculoskeletal System

Results revealed that as many as 28.5% of ER 

nurses with heavy workloads have severe complaints 

on the musculoskeletal system, while only 7.9% of ER 

nurses with heavy workloads have mild complaints 

on the musculoskeletal system. Chi Square test results 

showed p value = 0.028, it can be concluded that there 
is a relation between the workload of emergency room 

nurses and the level of complaints in the musculoskeletal 

system. 

Research by Heiden et al. (2013) reported that 

the high physical workload of nurses is significantly 
associated with musculoskeletal complaints[23]. 

Meanwhile, a research on emergency nurses and 

studied the relation between musculoskeletal disorders 

and workload on work schedules and job satisfaction. 

However, the research did not study the relationship 

between musculoskeletal disorders and workload. The 

research showed that the prevalence of musculoskeletal 

disorders is high in nurses who work night shifts and the 

level of job satisfaction is low[24,25]. 

Conclusion

The majority of ER nurses had moderate workload, 

while the level of complaints of the musculoskeletal 

system was mostly severe. Based on the NBM 
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instrument, it is known that the majority of complaints 

come from the back, while the least complaints come 

from the right elbow. One of the conditions that causes 

this is the intensity of treatment required for patients 

which can change at any time. Various competencies 

and procedures are additional factors that cause high 

workload for emergency nurses. This condition increases 

the risk for emergency room nurses to experience 

musculoskeletal disorders. 
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Abstract

Background: The use of TKI generation 1 (Gefitinib, Erlotinib) and Generation 2 (Afatinib) has become the 
standard therapy for JPIC pulmonary adenocarcinoma type with positive EGFR gene mutations.

Objective: to analyze the comparison of the efficacy of TKI generation 1 and 2 in NSCLC patients with 
positive EGFR mutations.

Methods: The design of this study used a retrospective in which the participants who received EGFR therapy 
for TKI generations 1 and 2 were compared its efficacy. Data collected included health-related quality of life 
(HRQOL), body weight, performance status (PS), Response Evaluation Criteria in Solid Tumors (RECIST) 
of thoracic CT, Common Terminology Criteria for Adverse Events (CTCAE), progression free survival 
(PFS) and overall survival (OS). The statistical analysis used was the independent t test, Mann Whitney test, 
or Kruskal Wallis test with p <0.05.

Results: Most of the participants’ quality of life scores did not change before and after therapy, where the 
EQ5D value was 67.5% (group 1 = 60.6%; Group 2 = 94.1%; p = 0.806). The participant’s weight decreased 
by 49.5% (group 1 = 45.9%; group 2 = 60.0%; p = 0.658) and the participant’s PS was stable (group 1 = 
29.4%; group 2 = 50.0%; p = 0.014). The RECIST value of the participant was progressive disease 51.0% (p 
= 0.338). CTCAE differed in stomatitis (p <0.001), paronychia (p <0.001), and diarrhea (p <0.001). There 
was no significant difference between the first and second groups in the PFS (p = 0.197) and OS (p = 0.740) 
values.

Conclusion: EGFR therapy for TKI generations 1 and 2 have almost the same efficacy, in which there is no 
significant difference in the quality of life of the participants. 

Keywords: TKI EGFR, Gefitinib, Erlotinib, Afatinib, NSCLC 
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Introduction

Lung cancer is the leading cause of cancer-related 

death in men and women in the United States, and the 

median 5-year worldwide survival rate for lung cancer 

is 5% (1). Based on 2018 Globocan data, in Indonesia, 

the proportion of lung cancer is more prevalent by men 

(68%) and women (32%), where in men lung cancer is 

the highest number of cancer (19.4%), and ranks the 
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fifth most (6%) in women, and the third highest in terms 
of incidence and mortality rates in both genders. Lung 

cancer is observed to occur at the age of 20-85 years, 

with the highest proportion at the age of 40-70 years (2).

Lung cancer is divided into 2 broad categories based 

on histological features: Small Cell Lung Cancer and 

Non-Small Cell lung cancer (NSCLC), which account 

for 15% and 85% of lung cancer cases, respectively. 

Most of the patients with LCCD are diagnosed at an 

advanced and inoperable stage (stage IIIB or IV). If left 

untreated, patients with CPD have a median survival 

of less than 6 months. The initial standard treatment 

regimen generally consists of a platinum doublet agent 

and a taxa. In a study of 1,207 patients with advanced 

CPD, treatment with one of the 4 doublets yielded 

similar results in terms of radiological response (19%) 

and overall survival (OS) (3). One promising treatment 

strategy for improving survival in advanced JPIC 

patients involves targeting the epidermal growth factor 

receptor (EGFR) (4). Previous studies have shown a 

correlation between somatic mutations in the EGFR 

kinase domain and a strong response in advanced JPIC 

to EGFR tyrosine kinase inhibitor (TKI). This important 

study opens a new chapter of targeted therapy and a new 

treatment paradigm in the management of advanced-

stage CPD treatment (5).

There are currently several EGFR-TKIs such as 

gefitinib, erlotinib, afatinib that are approved worldwide 
for the treatment of advanced JPICR with positive EGFR 

mutations. Gefitinib and Erlotinib are oral reversible 
first-generation EGFR-TKIs. Gefitinib and erlotinib act 
on the ATP binding site to block EGFR-induced signal 

activation. While afatinib is an oral second generation 

EGFR-TKI which is irreversible. Afatinib was developed 

in response to first generation resistance (6, 7).

Several studies comparing the efficacy of Gefitinib, 
Erlotinib, and Afatinib on mortality and progression-

free survival of pulmonary adenocarcinoma patients 

have shown conflicting results, for example Fujiwara 
et al conducted a retrospective study comparing the 

efficacy of Gefitinib, Erlotinib and Afatinib in JPIC 
patients in Japan (8) and Garcia-Cuevas et al performed a 

retrospective study comparing the efficacy of Gefitinib, 
Erlotinib, and Afatinib in patients with CPD patients in 

Spain (9).

There are currently few similar studies in Southeast 

Asian populations likely to have different characteristics 

of EGFR mutations compared to populations of 

East Asia, Europe and America (10). The use of TKI 

generation 1 (Gefitinib, Erlotinib) and Generation 2 
(Afatinib) has become the standard therapy for NSCLC 

with positive EGFR gene mutations in Dr. Soetomo 

General Academic Hospital, Surabaya. Meanwhile, 

second generation migrant workers began to be used 

in Dr. Soetomo General Academic Hospital, Surabaya 

since 2017. So this study was conducted to compare 

the effectiveness of gefitinib, erlotinib, and afatinib in 
advanced-stage NSCLC patients with EGFR mutations 

in the Indonesian population representing the Southeast 

Asian population. 

Methods

Participants in this study were pulmonary 

adenocarcinoma patients with a positive mutation 

EGFR test and received targeted therapy for generation 

1 or generation 2 TKI who met the participant criteria. 

Participant inclusion criteria included patients with 

primary adenocarcinoma in the lung diagnosed with 

advanced CRCSC with positive EGFR mutations (4, 7, 

11) in the period 1 January 2017 to 31 December 2019; 

EGFR mutation test results are positive for the EGFR 

mutation exon 18 G719X, exon 18 delE790, exon 19 

deletion, exon 21 L858R, and exon 21 L861Q; Get 

EGFR TKI generation 1 or 2 for at least 3 months; and 

Have a baseline CT Scan and evaluation of CT Scan 

based on RECIST Criteria at least once. Meanwhile, the 

participant exclusion criteria included incomplete data.

The design used was a retrospective design in which 

the data were used in the period 01 January 2017 to 

31 December 2019. The number of participants in this 

study was 102 participants which were obtained by the 

total sampling method. The researcher first conducted 
an ethical approval based on the Declaration of Helsinki 

in Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia (1617 / KEPK / XI / 2019). Participants were 

divided into 2 groups, namely the participant group 

who received the first generation EGFR-TKI therapy 
(Gefitinib and Erlotinib) and the group who received the 
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second generation EGFR-TKI (Afatinib).

The research procedure included collecting data on 

participants who received the first generation EGFR-
TKI consisting of Gefitinib 250 mg, Erlotinib 50-150 mg 
(12), and EGFR-TKI second generation, namely Afatinib 

20-40 mg (10). Furthermore, the data collected included 

health-related quality of life (HRQOL), body weight, 

performance status (PS), Response Evaluation Criteria in 

Solid Tumors (RECIST) of thoracic CT, side effects, and 

therapeutic efficacy. HRQOL subjects were measured 
using the EuroQol EQ-5D questionnaire in Indonesian. 

This questionnaire consists of 5 simple questions, 

covering physical symptoms and other functional 

domains (13). The EQ-5D questionnaire in Indonesian 

was declared valid and reliable for measuring HRQOL 

in lung cancer patients with a value of α >0.84 (14). The 

subject’s body weight was measured using a calibrated 

weighing scale in Kg. Subject’s PS was measured by the 

World Health Organization (WHO) scale. Meanwhile, 

thoracic CT scans were interpreted using RECIST 1.1 
(11) and the CT-scan used was Hitachi type RH-6G-E31 

series number 12G173J (Hitachi-Aloka Medical, 

Mitaka, Tokyo, Japan). Adverse events were assessed 

using the Common Terminology Criteria for Adverse 

Events (CTCAE) (15). The therapeutic efficacy given to 
the participants was evaluated using progression free 

survival (PFS) and overall survival (OS) values.

Research results are presented in the form of 

mean ± standard deviation (SD) or median (minimum 

- maximum) and percentage (%). In addition, research 

results are also displayed in the form of figures or tables. 
The statistical analysis used was the independent t test, 

Mann Whitney test, or Kruskal Wallis test with p <0.05. 

Statistical analysis used IBM SPSS Statistics software 

version 23.0 (IBM Corp., Armonk, NY, USA). 

Results

Participant Characteristics

The number of the first group was 76 participants 
(74.5%) and the second group was 26 participants 

(25.5%). Most of the participants were female 65 

(63.7%) in the first group as many as 48 participants 
(63.2%) and group 2 as many as 17 participants (65.4%). 

Most of the participants were in the age range 51 - 65 

years, in the first group as many as 37 participants 
(48.7%) and the second group as many as 15 participants 

(57.7%). Most of the non-smoker participants (67.6%) 

of which 49 participants (64.5%) in the first group and 
20 participants (76.9%) in the second group were non-

smokers (Table 1).

Most of the participants had an ECOG score of 1 

(54.9%) in the first group as many as 42 participants 
(55.3%) and in the second group there were 14 

participants. The carcinoma tissue sampling method 

mostly used the fine needle aspiration biopsy (FNAB) 
technique as many as 70 participants (68.6%), of 

which 49 participants (64.5%) in the first group and 21 
participants (80.8%) in the second group. The samples 

used for the analysis of anatomic pathology, mostly in 

the form of lung tissue (74.5%), of which 73.7% from 

the first group and 76.9% from the second group. The 
majority of NSCLC types of participants identified 
adenocarcinoma as much as 99.0% and most of the stage 

IVA was 63.7% (72.4% in the first group and 38.5% in 
the second group). The types of mutations obtained were 

mostly exon 19 deletions as many as 61.8%, which in the 

first group were 48 participants (63.2%) and the second 
group were 15 participants (57.7%; table 1). 

Therapeutic Response

The large proportion of EQ5D values   of participants 

before and after giving therapy to each group in the 

fixed category were 56 participants (67.5%), of which 
40 participants (60.6%) in the first group and 16 
participants (94.1%; p = 0.806). A lot of participants’ 
body weight decreased (49.5%), which in the first group 
were 34 participants (45.9%) and the second group was 

15 participants (60.0%; p = 0.658). A similar condition 
was also found in the participant’s PS score, where in the 

first group the score was fixed at 29.4% and the second 
group was 50.0% (p = 0.014). The RECIST value of the 
most participants after therapy was progressive disease 

as much as 51.0%, which in the first group was 50% and 
the second group was 53.8% (p = 0.338; table 2). 

Side effects

Some of the participants who received EGFR 

TKI therapy, both gefitinib, erlotinib and afatinib, 
experienced side effects, including rash, stomatitis, 
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paronychia, diarrhea, and liver dysfunction. There was 

a significant difference in side effects of EGFR TKI 
therapy in group 1 and group 2, especially in stomatitis 

(p <0.001), paronychia (p <0.001), and diarrhea (p 

<0.001; table 3). 

Progression Free Survival (PFS) and Overall 
Survival (OS)

The PFS value in the first group was 8.0 (2.0 - 
43.0) and the second group was 6.6 (3.0 - 25.0), while 

the OS score in the first group was 12.5 (5.0 - 39.0) 
and the second group was 15.0 (4.0 - 28.0). There was 

no significant difference between the first and second 
groups in the PFS (p = 0.197) and OS (p = 0.740; table 
4). 

Table 1. Participant characteristics

Characteristic

EGFR-TKI
Total 

(n = 102)Gefinitib
n = 60 (%)

Erlotinib
n = 16 (%)

Afatinib
n = 26 (%)

Age

20 – 35 years

36 – 50 years

51 – 65 years

66 – 80 years

1 (1.7)

15 (25.0)

28 (46.7)

16 (26.6)

1 (6.2)

3 (18.8)

9 (56.2)

3 (18.8)

0 (0.0)

9 (34.6)

15 (57.7)

2 (7.7)

2 (2.0)

27 (26.5)

52 (51.0)

21 (20.5)

Sex

Male 

Female

22 (36.7)

38 (63.3)

6 (37.5)

10 (62.5)

9 (34.6)

17 (65.4)

37 (36.3)

65 (63.7)

Smoking status

Never smoker

Ex-smoker

Smoker

Passive smoker

39 (65.0)

3 (5.0)

17 (28.3)

1 (1.7)

10 (62.5)

2 (12.5)

4 (25.0)

0 (0.0)

20 (76.9)

3 (11.5)

1 (3.9)

2 (7.7)

69 (67.6)

8 (7.8)

22 (21.6)

3 (3.0)

WHO ECOG

0

1

2

3

27 (45.0)

30 (50.0)

2 (3.3)

1 (1.7)

3 (18.8)

12 (75.0)

1 (6.2)

0 (0.0)

11 (42.3)

14 (53.8)

1 (3.9)

0 (0.0)

41 (40.2)

46 (54.9)

4 (3.9)

1 (1.0)

Sampling technique 

FOB

FNAB

Cytology

Biopsy

FOB & FNAB

FNAB & Cytology

6 (10.0)

38 (63.3)

13 (21.7)

2 (3.3)

0 (0.0)

1 (1.7)

2 (12.5)

11 (68.8)

2 (12.5)

0 (0.0)

1 (6.2)

0 (0.0)

1 (3.9)

21 (80.7)

2 (7.7)

2 (7.7)

0 (0.0)

0 (0.0)

9 (8.8)

70 (68.6)

17 (16.7)

4 (3.9)

1 (1.0)

1 (1.0)
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Samples of anatomic pathology 

Lung parenchym

Pleural effusion

Cervical lymph nodes

Metastases

Lung and pleural effusion

45 (75.0)

13 (21.7)

0 (0.0)

1 (1.7)

1 (1.7)

11 (68.8)

2 (12.5)

1 (6.2)

2 (12.5)

0 (0.0)

20 (76.9)

2 (7.7)

0 (0.0)

4 (15.4)

0 (0.0)

76 (74.4)

17 (16.7)

1 (1.0)

7 (6.9))

1 (1.0)

Types of anatomic pathology

Adenocarcinoma

Adenosquamous

60 (100.0)

0 (0.0)

15 (93.8)

1 (6.2)

26 (100.0)

0 (0.0)

101 (99.0)

1 (1.0)

Lung cancer stage

III A

III B

III C

IV A

IV B

3 (5.0)

3 (5.0)

1 (1.7)

45 (75.0)

8 (13.3)

0 (0.0)

0 (0.0)

3 (18.8)

10 (62.5)

3 (18.8)

0 (0.0)

2 (7.7)

0 (0.0)

10 (38.5)

14 (53.8)

3 (3.0)

5 (4.9)

4 (3.9)

65 (63.7)

25 (24.5)

EGFR mutation

Exon 19 deletion

Exon 21 L858R

Exon 18

Exon T790M

Double Mutation

36 (60.0)

21 (35.0)

1 (1.7)

1 (1.7)

1 (1.7)

12 (75.0)

3 (18.8)

1 (6.2)

0 (0.0)

0 (0.0)

15 (57.6)

8 (30.8)

2 (7.7)

0 (0.0)

1 (3.9)

63 (61.8)

32 (31.4)

4 (3.9)

1 (1.0)

2 (2.0)

Table 2. Differences in treatment response between types of EGFR TKI

Treatment Response

EGFR-TKI

p

Gefinitib Erlotinib Afatinib

PS Score (n = 102)
Decrease

Constant

Increase

24 (40.0)

21 (35.0)

15 (25.0)

5 (31.3)

9 (56.2)

2 (12.5)

2 (7.7)

13 (50.0)

11 (42.3)

0.014*

Body weight (n = 99)
Decrease

Constant

Increase

28 (47.5)

10 (16.9)

21 (35.6)

6 (40.0)

2 (13.3)

7 (46.7)

15 (60.0)

0 (0.0)

10 (40.0)

0.658

EQ5D (n = 83)
Decrease

Constant

Increase

12 (22.6)

30 (56.6)

11 (20.8)

1 (7.7)

10 (76.9)

2 (15.4)

1 (5.9)

16 (94.1)

0 (0.0)

0.806

Cont.. Table 1. Participant characteristics
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Last Complaint (n = 101)
No complaints

Dyspnea

Hemoptysis

Chest pain

Chronic Cough

Weight loss 

Headache

Seizures

Hemiparese

Bone pain

Weak

It’s hard to stand

Chest pain, chronic cough

Chronic cough, weight loss

5 (8.5)

16 (27.1)

5 (8.5)

15 (25.4)

4 (6.8)

0 (0.0)

5 (8.5)

1 (1.7)

2 (3.4)

2 (3.4)

2 (3.4)

1 (1.7)

0 (0.0)

1 (1.7)

1 (6.3)

4 (25.0)

0 (0.0)

3 (18.8)

4 (25.0)

2 (12.5)

0 (0.0)

0 (0.0)

0 (0.0)

2 (12.5)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

5 (19.2)

3 (11.5)

1 (3.8)

5 (11.5)

3 (11.5)

0 (0.0)

2 (7.7)

0 (0.0)

0 (0.0)

3 (11.5)

2 (7.7)

1 (3.8)

1 (3.8)

0 (0.0)

0.248

RECIST (n = 102)
Progressive Disease

Stable Disease

Partial Response

32 (53.3)

21 (35.0)

7 (11.7)

6 (37.5%)

7 (43.8%)

3 (18.8%)

14 (53.8)

12 (46.2)

0 (0.0)

0.338

Table 3. The difference in side effects between types of EGFR TKI

Treatment Response
EGFR-TKI

p
Gefinitib Erlotinib Afatinib

Skin Rash

Stage 0

Stage 1

Stage 2

7 (11.7)

47 (78.3)

6 (10.0)

1 (6.3)

13 (81.3)

2 (12.5)

6 (23.1)

19 (73.1)

1 (3.8)

0.169

Stomatitis

Stage 0

Stage 1

Stage 2

56 (93.3)

4 (6.7)

0 (0.0)

13 (81.3)

3 (18.8)

0 (0.0)

10 (38.5)

15 (57.7)

1 (3.8)

< 0.001

Paronychia

Stage 0

Stage 1

Stage 2

54 (90.0)

5 (8.3)

1 (1.7)

12 (75.0)

4 (25.0)

0 (0.0)

13 (50.0)

10 (38.5)

3 (11.5)

< 0.001

Diarrhea 

Stage 0

Stage 1

Stage 2

Stage 3

39 (68.4)

17 (29.8)

1 (1.8)

0 (0.0)

11 (68.8)

5 (31.3)

0 (0.0)

0 (0.0)

5 (19.2)

16 (61.5)

4 (15.4)

1 (3.8)

< 0.001

Liver Dysfunction

Stage 0

Stage 1

60 (100.0)

0 (0.0)

16 (100.0)

0 (0.0)

25 (96.2)

1 (3.8)
0.412

Cont... Table 2. Differences in treatment response between types of EGFR TKI
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 Table 4. The difference between PFS and OS between Generation 1 and Generation 2 TKI

EGFR TKI Median (min – maks) p

PFS

Generation 1 (n = 61)
Generation 2 (n = 20)

8.0 (2.0 – 43.0)

6.6 (3.0 – 25.0)
0.197

OS

Generation 1 (n = 60)
Generation 2 (n = 14)

12.5 (5.0 – 39.0)

15.0 (4.0 – 28.0)
0.740

Discussion

Most of the KPKBSK cases with EGFR mutations 

were women who were not smokers (8, 16). In addition, 

the risk of developing lung cancer increases with age 

although it does not rule out that it can occur at a young 

age, after being over the age of 40 the risk of suffering from 

lung cancer increases every year (17). Adenocarcinoma is 

a type of lung cancer that is most found in the Asian 

region where most of it is diagnosed at stage IV (2, 8, 

16). Based on previous studies, it was found that exon 19 

mutations were the most mutations in Asia followed by 

exon 21 L858R in the second position (2). As many as 

80% of mutations in lung cancer involve exon 19 which 

is often found around the catalytic site of the receptor 

and exon 21 L858R which is in the tyrosine kinase 

activation loop (18). The diagnosis of adenocarcinoma 

was based on the results of hispatological examination 

using the FNAB method in which adenocarcinoma often 

grows in peripheral areas (19).

HRQOL assessments, including patient-reported 

outcome (PRO), include a major secondary end-point 

in many NSCLC-related studies (13, 20) in addition to 

response rate and survival. This assessment represents 

an overall evaluation of the patient’s health and quality 

of life and reflects a subjective response to therapy. In 
this study, the Indonesian language EuroQol EQ-5D was 

used and the EuroQol EQ-5D questionnaire was the most 

widely used and available in various languages. Most of 

the patients in both groups showed a stable EQ-5D score 

so that there was no difference in HRQOL between the 

two groups. These conditions may be influenced by 
several factors such as work, education, marital status, 

and other comorbid diseases (21, 22). Based on previous 

studies by Yang et al, it was found that the Quality of 

Life (QoL) score using the EQ5D score and the WHO 

QoL - Brief questionnaires in patients who received 

Afatinib therapy was lower than in the Gefitinib group 
but not significantly different in the Gefitinib group 
compared with the Erlotinib group. The reason why the 

QoL score for afatinib was lower than for gefitinib about 
10 months after treatment remains unclear (21).

In a meta-analysis study by Yang et al found 

Gefitinib to be generally preferred over the other two 
agents, given its safety profile as the first-line treatment 
of patients with JPIC with EGFR mutation positive 
(23). Likewise, in Krawczyk et al’s study, there was a 

slight increase in PFS in the afatinib group (18 months) 

compared to two reversible EGFR-TKI (10 months) 

although this was not statistically significant (HR = 
1.243; 95% CI, 0.648–2,382. ; P = 0.533). However, due 
to the small sample size (n = 16) of the afatinib-treated 
group, we cannot make definite conclusions about the 
differences observed in PFS (16). In a retrospective study 

by Fujiwara et al demonstrated the comparable clinical 

efficacy of gefitinib, erlotinib, and afatinib in Japanese 
patients with NSCLC (8). 

Conclusion

The most common type of lung cancer today is 

adenocarcinoma which affects women and nonsmokers 

in Asian populations. There were no significant 
differences in changes in EQ5D scores, changes in 

body weight, PS, RECIST, side effects, and therapeutic 

efficacy in patients receiving first and second-generation 
TKI EGFR therapy. 
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Abstract 

Objective: This research is expected to add insight into air pollution which is getting worse over time due 
to the increase in vehicles using fossil fuels, especially in big cities, such as in Makassar Indonesia, and can 
be used as a source of knowledge by the public about how to describe the air quality on several main streets 
in Makassar. Method: The type of research used was descriptive research by conducting direct observation 
with a linear regression test approach to determine the levels of Nitrogen Dioxide (NO2) on several roads in 
Makassar. Result: The results obtained were levels of Nitrogen Dioxide (NO2) on the S. Alauddin Street, 
Makassar, namely 2.51 µg/Nm3 (0.02 ppm), levels of Nitrogen Dioxide (NO2) on Sudirman Street in 
Makassar, namely 1.45 µg/Nm3 (0.01 ppm) Levels of Nitrogen Dioxide (NO2) on the Independence Pioneer 
Street (Gate One of Hasanuddin University) Makassar, namely 1.71 µg/Nm3 (0.07 ppm). The high level of 
NO2 was caused by the number of vehicles at certain hours at each measurement point. Conclusion: There 
was no effect of vehicle density with levels of nitrogen dioxide (NO2) on three main roads in Makassar, 
Indonesia. 

Keywords: Vehicle Density, Nitrogen Dioxide (NO2) Levels, Air Pollution 

Introduction 

Air pollution is the entry of living things, substances, 

energy, and or other components into the air and or 

changes in the composition of the air by human activities 

or by natural processes so that the quality of the air 

becomes less or cannot function anymore according to 

its designation.1 

Air pollution in several major cities in Indonesia is 

very worrying. Several studies on air pollution with all the 

risks were published, including the risk of blood cancer. 

However, it is rarely realized how many thousands of 

urban residents die each year due to infections as the 

impact of urban air pollution. The urban air was filled 
with smoke black and gases for human health. 

The transportation sector is the biggest contributor 

to pollutants, due to the high growth of motorized 

vehicles, both two-wheeled and four-wheeled. Polluted 

air has a concentration of pollutants both in the form of 

gas and solid which is higher than generally found in 

the natural environment. Most motorized vehicles still 

use fossil fuels such as hydrogen and carbon. Data in 

several provinces, especially in big cities, motor vehicle 

emissions constitute the largest contribution to the 

concentration of CO and especially NO2.
2 

Nitrogen dioxide in densely populated urban areas 

would be higher than in less populated rural areas. This 

is because various kinds of activities that support human 

life will increase the levels of Nitrogen Dioxide (NO2) 

in the air, such as transportation, the problem is NO2 

pollution produced by human activities because the 

number would increase in certain places.3 

Nitrogen Dioxide (NO2) in urban air are usually 10–

100 times higher than in rural air. Nitrogen Dioxide (NO2) 

in urban air can reach 0.5 ppm (500 ppb). The increase 
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in the number of motorized vehicles in Makassar, the 

largest city in eastern Indonesia and the capital city of 

South Sulawesi province has resulted in higher levels 

of congestion on several roads which have an impact 

on increasing pollutants (toxins) in the air. This is an 

increasing problem of air pollution in Makassar. Based 

on the data above, it shows that air pollution is increasing, 

therefore the authors are interested in researching “The 

Effect of Vehicle Density on Nitrogen Dioxide (NO2) in 

Makassar?” 

Method

This study was a descriptive study using direct 

observation. Location was taken along the S. Alauddin 

and Sudirman Street, Makassar by taking objects 

around the densely populated area of vehicles, where a 

category named “Point” representing along the road was 

determined. The point I: T-junction of the S. Alauddin 

Street, the Syech Yusuf Street – the Malengkeri Street. 

Point II: Intersection the Sudirman Street – the Ahmad 

Yani Street – the Hos Cokroaminoto Street – the M. Jusuf 

Street. Point III: Gate One of Hasanuddin University in 

the Independence Pioneer Street. 

The research time was carried out for three days 

with the measurement stage at three points at different 

times, namely morning, afternoon, and evening. The 

first day was held on the S. Alauddin Street, the second 
day was carried out at the intersection of Jalan Sudirman 

and the third day was carried out at the Gate One of 

Hasanuddin University on the Independence Pioneer 

Street. population in this study was Nitrogen Dioxide 

gas which was on the S. Alauddin Street and the 

Sudirman Street in Makassar. The number of samples 

in this study was 9 samples of air, taken from the three 

points and three times taking, namely morning, evening, 

and night, on the S. Alauddin Street, Sudirman Street, 

and Independence Pioneer Street in Makassar. Primary 

data means research data obtained from the results of 

examining the amount of Nitrogen Dioxide (NO2). 

Data Secondary was data obtained from the results of 

literature studies and literature related to the object of 

research. The data analysis technique was carried out 

by using a linear regression test from the observations 

obtained during implementation and depicted in table 

form. The research results were accompanied by a 

description based on the supporting theory. From the 

results of research, field measurements from laboratory 
examination results obtained at the time of the research 

were analyzed descriptively and presented in the form of 

tables and graphs accompanied by descriptions based on 

this secondary supporting theory. 

Results 

The results of this research obtained by analyzing 

data obtained by measurement. The data obtained 

showed in Table 1 – 6 below: 

Table 1. Result of Ambient Air Quality Measurement Nitrogen Dioxide (NO2) on three main streets in 
Makassar, Indonesia, 15-17 August 2020.

Location
Time

(GMT+8)

Concentrated

NO2

µg/Nm3

Quality Standard

Point I
The S. Alauddin Street in 

Makassar

07.00-08.00 (Morning)
2.23 µg/Nm3

(0.02 ppm)
 

400µg/ Nm3

(0.4 ppm)13.00-14.00 (Noon)
2.41 µg/Nm3

(0.02 ppm)

16.00-15.00

(Aftrenoon)

2.89 µg/Nm3

(0.02 ppm)
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Point II
The Sudirman Street in 

Makassar

07.00-08.00 (Morning)
2.30 µg/Nm3

(0.02 ppm)
 

400µg/ Nm3

(0.4 ppm)

13.00-14.00 (Noon)
0.88 µg/Nm3

(0.008 ppm)

16.00-15.00

(Afternoon)

1.19 µg/Nm3

(0.01 ppm)

 Point III
The Independence Pioneer 

Street in Makassar

07.00-08.00 (Morning)
3.42 µg/Nm3

(0.03 ppm)

400µg/ Nm3

(0.4 ppm)
13.00-14.00 (Noon)

1.02 µg/Nm3

(0.01 ppm)

16.00-15.00

(Afternoon)

0.71 µg/Nm3

(0.007 ppm)

Table 2. Results of Measurement of Air Temperature on three main streets in Makassar, Indonesia, 15-17 
August 2020.

Location
Time

(GMT+8)
Temp. Mean

  Point I

Street S. Alauddin Kota Makassar

07.00-08.00

(Morning)
30°C

32.26°C13.00-14.00 (Noon) 34.6°C

16.00-15.00

(Afternoon)
32.2°C

Point II

Sudirman Street District Makassar.

07.00-08.00

(Morning)
28°C

28.66°C13.00-14.00 (Noon) 28°C

16.00-15.00

(Afternoon)
30°C

Point III

Street Independence Pioneer Kota 
Makassar

07.00-08.00

(Morning)
28°C

30.33°C 13.00-14.00 (Noon) 33°C

16.00-15.00

(Afternoon)
30°C

 

CTable 1. Result of Ambient Air Quality Measurement Nitrogen Dioxide (NO2) on three main streets in 
Makassar, Indonesia, 15-17 August 2020.
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Table 3. Results of Air Humidity Measurement on three main streets in Makassar, Indonesia, 15-17 August 
2020. 

Location
Time

(GMT+8) 
Air 

Humidity
 Mean

Point I

The S. Alauddin Street in Makassar

07.00-08.00

(Morning)
47 %

40.8%
13.00-14.00 

(Noon)
35%

16.00-15.00

(Afternoon)
40.4%

Point II

The Sudirman Street in Makassar

07.00-08.00

(Morning)
55 %

53.4%
13.00-14.00 

(Noon)
48%

16.00-15.00

(Afternoon)
57.4%

 Point III

The Independence Pioneer Street in 
Makassar

07.00-08.00

(Morning)
57.8 %

53.9%13.00-14.00 (Noon) 49.2%

16.00-15.00

(Afternoon)
54.8%

Table 4. Wind Speed Measurement Results on three main streets in Makassar, Indonesia, 15-17 August 
2020.

Location
Time

(GMT+8)
Kecepatan Angin Average

Point I

The S. Alauddin Street in 
Makassar

07.00-08.00

(Morning)
5.3 km/ hours

 

5.3 Km/ hours
13.00-14.00 (Noon) 5.5 km/ hours

16.00-15.00

(Afternoon)
5.3 Km/ hours

Point II

The Sudirman Street in 
Makassar

07.00-08.00

(Morning)
3.6 km/ hours

 

3.6 km/ hours
13.00-14.00 (Noon) 3.5 km/ hours

16.00-15.00

(Afternoon)
3.7 Km/ hours

 Point III

The Independence Pioneer Street 
in Makassar

07.00-08.00

(Morning)
10 km/ hours

 

13.4 Km/ hours
13.00-14.00 (Noon) 18.1 km/ hours

16.00-15.00

(Afternoon)
12.3 Km/ hours
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Table 5. Vehicle Density on three main streets in Makassar, Indonesia, 15-17 August 2020.

Location
Number Of Vehicles

Average
Morning Noon Afternoon

 Point I 10.165 8.455 7474 8.698

 Point II 1.864 2925 3124 2.637

 Point III 6.887 5.588 7.045 6.506

 

Table 6. Linear Regression Test Results Effect of Vehicle Density, Temperature, Air Humidity, Wind Speed 
on NO Levels, on three main streets in Makassar, Indonesia.

No Parameter F Sig

1 Vehicle Density 1.123 0.324

2 Temperature 0.000 0.988

3 Air Humidity 0.310 0.595

4 Wind Speed 0.497 0.504

 

Discussion 

Air is a mixture of several types of gases whose ratio 

is not fixed, depending on air temperature, air pressure, 
and the surrounding environment. If the composition of 

the air changes from normal conditions and disturbs the 

humans, animals, and plants’ life, it means that the air 

has been polluted. One of the technologies that cause air 

pollution is motorized vehicles. Most of the air pollution 

(70%) is caused by transportation activities.4 

The growth rate of motorized vehicles contributes 

greatly to air pollution. The main air pollutants in the 

world are exhaust gases from the combustion of fossil 

fuels from motor vehicles. Various research results 

showed that motorized vehicles type were vehicles that 

have a major contribution to air pollution.5 

NO2 levels in the air if it is too high above the 

Air Pollution Standard Index (ISPU) 100 will result in 

negative impacts, namely: acid rain, causing breathing 

difficulties for asthmatics, causing coughing for children 
and the elderly, decreased visibility, and various 

respiratory problems, and can cause death. Besides, 

people need to know the levels of nitrogen dioxide 

(NO2) which are safe for health.6 

Based on the results of measurements of Nitrogen 

Dioxide (NO2) on S. Alauddin Street, Independence 

Pioneer Street (Gate One of Hasanuddin University), 

and Sudirman Street in Makassar were the main factors 

that greatly influence the concentration of NO pollutants. 

The number of vehicles each year has increased, one of 

which is in Makassar. In 2017 the number of motorized 

vehicles in Makassar reached 1.000.050 units, while in 

2018 it reached 1.062.943 units. every year the number 

of vehicles in Makassar has increased by 6-7%. If the 

number of vehicles each year has increased by around 
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6-7%, it is estimated that in 2020 it will be around 

1.190.000 to 1.195.000 units.2 

Measurement of vehicle density at the point I showed 

an average of 2,637 units which can produce nitrogen 

(NO2) content in ambient air of about 2.51 µg/Nm3 (0.02 

ppm), at point II showed an average of 46,506 units can 

release nitrogen dioxide (NO2) content around 1.71 µg/

Nm3 (0.07 ppm) while at point III showed an average of 

8,698 units can release nitrogen dioxide (NO2) content of 

about 1.45 µg/Nm3 (0.01 ppm) into the ambient air. By 

looking at the results of the calculation of the number of 

vehicles, the location with the most vehicle congestion 

was point III. The results of measurements of Nitrogen 

Dioxide (NO2) levels that have been carried out from 

each point obtained results below 400µg/Nm3 (0.4 ppm) 

had met the requirements according to the Decree of 

the Governor of South Sulawesi No. 69/2010 Ambient 

Quality Standards for South Sulawesi Province) that the 

air quality standard ambient Nitrogen Dioxide (NO2) is 

400 µg/Nm3 (0.4 ppm).7 

The results of measurement of NO2 levels both in 

the first, second, and third measurements do not exceed 
the established quality standard, which is 3 ppm based 

on the Indonesian Government’s regulation concerning 

the threshold value of physical factors and chemical 

factors in the work environment.8 

The results obtained vary widely. These results 

couldn’t be separated from various factors such as the 

biggest contributing factor, namely the density of the 

vehicle and the fuel used by the vehicle, such as premium 

type fuels that can produce relatively large amounts of 

NOx and contain heavy metal lead (Pb), while the fuel 

type of pertalite gas exhaust NOx in a relatively very 

small amount compared to premium and free from heavy 

metal (Pb) content while in fuel type Pertamax fuel is 

not much different from pertalite but better because it 

has the better capability and more perfect combustion 

resulting in exhaust gas very few. NOx exhaust in one 

vehicle for premium with octane 88 can produce 15.10% 

NOx, while pertalite with octane 90 produces 14.9% and 

for pertamax with octane 92% produces 14.53%. 

The high level of NO2 was caused by the number 

of vehicles at certain hours at each measurement point. 

The Previous research on basement and upper ground 

parking, it was explained that the number of vehicles 

affects the amount of NO2 concentration because the 

emissions emitted by vehicles were the main source, the 

more the number of vehicles, the more NO2 levels will 

increase.9 

Meteorological data can be seen if there is an 

increase in air temperature, based on the previous 

research10, when the air temperature was high, gases 

and air particles on the surface rise due to heating. So 

there is a tendency if the air temperature increases, it 

will increase the levels of gas and particles, including 

NO2 levels. When the humidity of the air increases, the 

temperature of the air decreases as well as having an 

impact on the measured NO2 levels. 

The weather conditions at the time of the first 
measurement were cloudy and during the second and 

third measurements, the weather was sunny with a 

northward wind direction. Wind speed has a negative 

correlation. When the wind speed is high, the NO2 level 

is measured to the low level. 

Nitrogen dioxide (NO2) is one of the pollutants that 

arise as a result of the combustion process. Whenever 

NO appears, NO2 is always found, because NO, which 

is emitted in the combustion process, will immediately 

react with oxygen in the air to form Nitrogen Dioxide 

(NO2) as a more stable nitrogen oxidation compound. 

NO2 gas can damage the human body and the 

environment. If NO2 meets water vapor in the air or the 

human body, HNO3 will form immediately, which is 

very damaging to the body. That’s why NO2 hurts when 

it comes to the eyes, nose, respiratory tract, and heart. 

High concentrations can cause death.11 

High NO2 concentrations can affect respiration. 

NO2 is a dangerous gas that can interfere with the 

respiratory system by reducing lung function, and 

weaken the pulmonary respiratory system.12 The number 

of motorized vehicles that increase every year also 

greatly affects the emission of vehicle exhaust gases into 

the air. The more exhaust emissions, the more polluted 

the air will be if it is not accompanied by efforts to 

reduce pollutants. The increase in motorized vehicles is 

projected to continue in line with the increasing mobility 
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of people who need vehicles.13 

Conclusion 

Based on the research that has been done, it can be 

concluded that there was no effect of vehicle density 

with levels of nitrogen dioxide (NO2) on the S. Alauddin 

Street, Makassar, namely 2.51 µg/Nm3 (0.02 ppm). 

There was no influence on vehicle density with Nitrogen 
Dioxide (NO2) levels on Sudirman Street Makassar, 

namely 1.45 µg/Nm3 (0.01 ppm). There was no effect 

of vehicle density with levels of nitrogen dioxide (NO2) 

on Independence Pioneer Street Makassar, namely 1.71 

µg/Nm3 (0.07 ppm). 

For people who work on the highway as well 

as people who use motorized vehicles to always use 

Personal Protective Equipment (PPE) such as masks. 

For the next researcher, it is expected to add CO gas 

measurement parameters by taking three sampling 

locations. 
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Abstract 

Background: The modernized technology has changed the daily lifestyle of human beings. An unhealthy 
eating habits and lack of exercise leads to occurrence of many diseases among adolescence. The current 
study is here about the common disease i.e. polycystic ovarian disease (POCD) among women which cause 
to improper diet or hormonal balance this is due to lack of knowledge and irregular exercises.

Objectives: The objectives of the study have drawn to fulfill the research reflecting on the effectiveness 
of planned teaching programme regarding polycystic ovarian disease (PCOD) in terms of knowledge and 
attitude among students of SGT University, Gurugram

Materials and Method: In this study Pre-Experimental design was used to assess the effectiveness of 
planned teaching programme in terms of knowledge and attitude regarding polycystic ovarian disease 
(PCOD). Convenience sampling technique was used to select 60 students of SGT University, Gurugram. A 
structured was administered to assess the knowledge and attitude. The collected data was analyzed by using 
descriptive and inferential statistics. 

Results: The comparison of pre and post test of knowledge score on polycystic ovarian syndrome to assess 
the effectiveness of planned teaching programme improving the knowledge regarding polycystic ovarian 
syndrome among 60 students. The mean pre-test is 9.38 and post-test knowledge score 26.62 having a 
significant difference with t value for knowledge is 12.85 at the level of significant p<0.05. 

Conclusion: It is concluded that that the planned teaching program was effective in improving the knowledge 
and attitude regarding PCOD among students of SGT University.

Therefore, it is recommended thatprecautionary measures can be adopted by female such as doing regular 
exercises to prevent PCOD for better health and each woman should have proper knowledge regarding 
PCOD in order to take prevention timely.

Keywords: Polycystic Ovarian Disease (PCOD), Planned Teaching Program (PTP), Knowledge and 
attitude)
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Adolescent period is a unique period where there 

is a change from childhood to adulthood, a time of 

physiological, psychological, social and emotional 

adaptation. During this period individual attains physical 
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and sexual maturity, whereas emotional maturity will 

be imbalanced. The changes in adolescent period have 

important implications to understand the health risks 1 

associated with this syndrome. during this period, the 

body changes and there will be development of secondary 

sex characteristics. Any difference of secondary sex 

characteristics can inversely affect the physical and 

emotional adaptation of the adolescent.1

For an adolescent female, the development of a daily 

menstrual cycle is an essential phase. The challenge 

is to discern between common human differences and 

actual endocrine or organic issues. Avoiding premature 

interference too early without the absence of sufficient 
anomalies requires a firm knowledge of the physiological 
sexual growth mechanism as well as the signs and causes 

of related abnormalities2.

The word polycystic suggests multiple cysts, and as 

of clusters of thin, pearl size cysts in ovaries, Poly cystic 

ovarian syndrome (PCOS) gets its name. These cysts are 

bubbles (called follicles) packed with fluid containing 
eggs that have not yet been released owing to hormonal 

imbalance3.

Polycystic ovarian syndrome is a complex systemic 

condition that has to be treated consistently by them 

for the remainder of their lives.7 Polycystic ovarian 

syndrome is a disease that may affect the menstrual 

cycle of a woman, pregnancy, hormones and features of 

her appearance.4

Polycystic ovary syndrome ( PCOS) is a widespread 

endocrine condition that affects about 6% of women 

of reproductive age, characterised by gynecological 

and endocrine symptoms, including chronic ovulation, 

infertility and hyperandrogenism.5 It has been reported 

that the prevalence of PCOS is 5-10% of women 

of reproductive age in the general population. The 

population of 26,626,765 in India is affected by 

polycystic ovarian disease. 6

While the most concern by physicians has remained 

to the treatment of particular indications related to 

PCOS to date, it is flattering more and more clear that 
a variety of metabolic and other effects to women’s 

wellbeing may have to be faced in the near future due 

to the severity of the syndrome. In the entire life span of 

infected women, PCOS tends to have a long prodrome 

period with detectable anomalies. Around 25% to 30 % 

of women with PCOS will show reduced tolerance to 

glucose by the age of 30, and 8% of pretentious women 

will grow type 2 diabetes annually.9 Women with PCOS 

are shown by angiography to have more severe coronary 

artery disease10. In these women, hypertension is often 

seen more often7. Chronic anovulation predisposes 

women to endometrial cancer, and emerging research 

connects ovarian and breast cancer with more and more 

PCOS8. 

Objective

1) To assess the point prevalence of polycystic 

ovarian syndrome among students.

2)  To assess the pre-test knowledge and attitude 

regarding PCOD.

3) To develop and implement planned teaching 

program regarding PCOD.

4) To assess post-test knowledge and attitude 

adopted regarding PCOD.

5) To find out association between post-test 
knowledge and attitude regarding polycystic ovarian 

syndrome with selected demographic variables.

Methodology

Research Design: Pre-experimental one group 

pretest and posttest design, where only the experimental 

group is selected as the study subject. A pretest 

observation of the dependent variables (Knowledge and 

Attitude) is made before implementation of the selected 

group. Planned teaching programme (PTP) regarding 

polycystic ovarian disease (PCOD) is administered and 

finally a posttest observation of dependent variables 
is carried out to assess the effectiveness of planned 

teaching programme (PTP) on the group.
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Group Pretest Treatment Post test

Experimental

Group
01 X 02

Key: O1 - Pre-Test, X- Planned teaching , O2 - Post Test

Research setting :Shree Guru Gobind Singh 

Tricentenary University, Gurugram (Haryana). 

Population of the study: Students studying in Shree 

Guru Gobind Singh Tricentenary University, Gurugram. 

Convenience sampling technique was used to select 60 

students of SGT University, Gurugram.

Inclusive criteria: Students studying in SGT 

University as a student and Students who are available at 

the time of data collection. Exclusive criteria :Students 

who are not willing to participate in the study. Content 

validity of tool was done by various experts in the field.

Tools for data collection

The study has used primary data collection method. 

The data collection is done with the help of pre-structured 

and pre-tested questionnaire.

Section A: Selected demographic variables like 

age, professional qualification, attended any previous 
education programme on polycystic ovary syndrome. 

Section B: Structured questionnaire to assess knowledge 

regarding polycystic ovary syndrome. Section C: Likert 

scale to assess attitude, regarding polycystic ovary 

syndrome. Section D: Planned teaching programme on 

polycystic ovary syndrome.

Pilot study

Pilot study was conducted in Faculty of 

Physiotherapy among 2nd year students to find the 
practicability and feasibility of the research. The study 

was conducted in the month of January for a period of 

7 days. Formal permission was obtained from Dean of 

Facultyof physiotherapy were selected convenience 

sampling technique and consent form was distributed to 

students and they were given pre-test followed PTP on 

7th day post-test was done. The data was analyzed using 

descriptive and inferential statistics. The study signified 

improvement in post-test results regarding polycystic 

ovarian disease (PCOD) in terms of knowledge and 

attitude among students. This shows that the study was 

feasible and practicable.

Data collection procedure

Permission was obtained; from the Dean’ of 

different faculty, authority for conducting the research in 

SGT University and before giving the questionnaire self 

introduction , the purpose of study was mentioned by the 

investigator and consent was obtained . The demographic 

variables were collected from the students. The pre-test 

was done with the prepared tool and planned teaching 

programme was administered immediately after the 

pre-test. The post test of study was carried out after the 

completion of one week, using the same tools as pre-test. 

Collected data was then tabulated and analyzed .

Result & Discussion

The demographic profile of study participants is 
shown in Table 1.Prevalence of Polycystic ovarian 

disease according to the age group is shown in figure 
2. Result of pre test reveals that 78% students having 

poor knowledge and 22% having average knowledge 

regarding polycystic ovarian syndrome.After the planned 

teaching in post test it revealed that 77% were having 

excellent knowledge regarding polycystic ovarian 

syndrome while 23% were having good knowledge 

regarding this disease. 

The comparison of pre and post test of knowledge 
score on polycystic ovarian syndrome to assess the 

effectiveness of planned teaching programme improving 

the knowledge regarding polycystic ovarian syndrome 

among students reveals that The mean pre-test is 9.38 

and post-test knowledge score 26.62 having a significant 
difference with t value for knowledge is 12.85 at the 

level of significant p<0.05.
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The association which found significant at 0.05 level between post test knowledge score regarding polycystic 

ovarian syndrome among students with selected demographicvariables such as age of adolescent age. 

Figure 1: Demographic variables of subject

Fig 1: Prevalence of Polycystic ovarian disease according to the age group
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Figure No.2 Percentage distribution of pre-test knowledge regarding polycystic ovarian syndrome among 
students

Figure No. 3 Percentage distribution of post-test knowledgeregarding polycystic ovarian syndrome among 
students 
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Result of Pre test attitude reveals that PCOS is 
a hormonal condition that women can get during 
their childbearing years 6.7% students were strongly 

agree, 21.7% were agree, 31.7% were neutral, 25% 

were disagree and 15% were strongly disagree. Women 
having PCOS can’t conclave3.3% students were 

strongly agree, 31.7% were agree, 35% were neutral, 15% 

were disagree and 15% were strongly disagree. Women 
with PCOS tend to have higher level of androgen1.7% 

students were strongly agree, 15% were agree, 25% 

were neutral, 38.3% were disagree and 25% were 

strongly disagree. Women with PCOS have multiple 
ovarian CYST 0% students were strongly agree, 1.7% 

were agree, 5% were neutral, 48.3% were disagree and 

45% were strongly disagree. PCOS is linked to the 
development of other medical conditions like, type 2 
diabetes, high BP, and heart disease5% students were 

strongly agree, 6.7% were agree, 30% were neutral, 

33.3% were disagree and 25% were strongly disagree. 

The basic treatment to control PCOS is life style 
and exercise0% students were strongly agree, 3.3% 

were agree, 11.7% were neutral, 55% were disagree and 

30% were strongly disagree. Hirsutism and acne are 
most common symptom in PCOS3.3% students were 

strongly agree, 0% were agree, 18.3% were neutral, 

38.3% were disagree and 40% were strongly disagree. 

PCOS is a common health problem caused by an 
imbalance of reproductive hormones1.7% students 

were strongly agree, 6.7% were agree, 8.3% were 

neutral, 56.7% were disagree and 26.7% were strongly 

disagree. Extra male hormone disrupt the menstrual 
cycle with PCOS5% students were strongly agree, 20% 

were agree, 21.7% were neutral, 43.3% were disagree 

and 10% were strongly disagree. Women with PCOS 
can get pregnant using fertility treatments1.7% 

students were strongly agree, 15% were agree, 33.3% 

were neutral, 35% were disagree and 15% were strongly 

disagree. PCOS cause frequent period with excessive 
flow8.3% students were strongly agree, 18.3% were 

agree, 23.3% were neutral, 31.7% were disagree and 

18.3% were strongly disagree. Diagnosis is biased on 
ovarian cyst only6.7% students were strongly agree, 

8.3% were agree, 43.3% were neutral, 31.7% were 

disagree and 10% were strongly disagree.

Conclusion

The PCOD which is a very common problem 

among women due to lack of awareness and knowledge 

it spreads actively among women which gives arise 

to heart diseases, high blood pressure and so on. The 

existing revealed that implantation of planned teaching 

program among students is a precautionary measure. 

Similarly, Results of this study suggested that the 

planned teaching program was effective in improving 

the knowledge regarding PCOD among students of SGT 

University and association between post-test knowledge 

and attitude with demographic variable gives significant 
change in preventing the Polycystic Ovarian Disease. 

Recommendation

The following recommendations are done based on 

this study:

· The similar study can be conducted with large 

samples for better generalization. 

· A comparative study can be conducted to assess 

the knowledge and attitude regarding weight reduction 

among women with PCOS. 

· A study can be conducted to assess the 

knowledge, attitude and practice on women with PCOS 

regarding weight reduction exercises. 

Ethical Clearance- Taken from SGT Ethical  
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Stunting 
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Abstract

Background: The prevalence of stunting in Indonesia still high based on Basic Health Research 2018 with 
prevalence 30.8%. The percentage of children under five with stunting in South Sulawesi more increasing, 
from the results ofBasic Health Research in 2007, 2010, and 2013, respectively 29.2%, 39.8%, and 40.9%. 
In 2018, the position of South Sulawesi on the fourth highest prevalence of stunting from all provinces in 
Indonesia. The extent andheight number of children under five with stunting in South Sulawesi have a very 
big impact on the quality of human resources in the future(1)(2).

Objective: The aims of this study to analyze the effect of family empowerment through psychosocial 
stimulation assistance and child feeding on nutritional intake and body weight of children aged 2-3 years to 
prevent stunting.

Methods: The research design and type wasquasi-experimentalwith the Pre-Post Test Control Group Design. 
The sample of this research is 30 children under five aged 2-3 yearsat PaccerakangHealth Center, Makassar 
City. The analysis data using Paired T-Test.

Results: There was an increaseintake of carbohydrates, protein, fat, calcium, zinc, and vitamin A, which 
was higher in the treatment group than in the control group. There was an increase in body weight in the 
treatment group which was higher at 0.35 kg while in the control group it was only 0.08 kg.

Conclusion: Family empowerment through psychosocial stimulation assistance and child feeding has a 
significant effect on increasing nutrient intake (carbohydrates, protein, fat, calcium, zinc, and vitamin A) and 
body weight of children aged 2-3 years. It is hoped that puskesmas officers and posyandu cadres will provide 
more assistance to mothers of toddlers on psychosocial stimulation and child feeding. 

Keywords: Family Empowerment, Psychosocial Stimulation Assistance, Child Feeding, Nutrient Intake, 
Body Weight, Stunting. 
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Background

The prevalence of stunting in Indonesia still high 

based on Basic Health Research 2018 with prevalence 

30.8%, it means that around 8.9 million Indonesian 

childrenor one of three Indonesian childrensuffer from 

suboptimal growth. The prevalence of stunting in 

Indonesia is higher than other countries in Southeast 

Asia, such as Vietnam (23%), and Thailand (16%)(3). 

The percentage of children under five with stunting in 
South Sulawesi more increasing, the results of the Basic 

Health Research in 2007, 2010, and 2013 are respectively 

29.2%, 39.8%, and 40.9%. In 2018, the position of South 

Sulawesi Province on the fourth highest prevalence 

stunting of all provinces in Indonesia. The extent and 
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high number of children under five with stunting in 
South Sulawesi have a very big impact on the quality of 

human resources in the future(1).

The consequences if the stunting problem in 

children under five is not resolved, that it will lead 
to four aspects, such as low cognitive abilities, low 

motor skills, low language skills and low social 

developmentandindependence in children. These four 

variables are the most dominant cause of the low academic 

achievement of children at all levels of education(4). 

The long-term impact of stunting childrenwill get a risk 

factor for Non-Communicable Diseases (PTM), low 

work productivity(5).

In September 2012, theGovernment of Indonesia 

launched the “First 1,000 Days of Life Movement” 

known as 1,000 HPK. This movement aims to accelerate 

the improvement of nutrition to improve the lives 

of Indonesian children in the future. This movement 

involves various sectors and policymakers to work 

together to reduce the prevalence of stunting and other 

forms of malnutrition in Indonesia(6)(2)

Research in Bandung Regency, West Java Province 

(2017) by Hastuti, W Par’i1, HM, Utami, regarding 

Nutrition Assistance for Toddler Nutritional Status, 

concluded thatbefore and after the nutrition assistance 

intervention showed a significant difference between 
nutritional status (BB/TB) maternal nutritional 

knowledge and knowledge on child feeding. Nutrition 

assistance activities must be carried out regularly and 

continuously to oversee the efforts to improve nutrition 

in order to prevent stunting(7).

Several programs that have been launched by the 

government in order to reduce prevalence of stunting in 

Indonesia, have not shown maximum results. Based on 

the study of the problem, it is very reasonable to conduct 

research on the effect of family empowerment through 

psychosocial stimulation assistance and child feeding on 

nutritional intake and body weightof children aged 2-3 

years to prevent stunting. 

Methods 

The type of research is Quasi Experiment with 

the Pre-Post Test Control Group Design. The research 

consisted of 3 stages,the first stage is the preparation 
of the module, the second stage istraining of assistants 

and mothers of toddlers, and the third stage is giving 

intervention in the form of mentoring psychosocial 

stimulation and child feeding.

 The research sample was children under five 
years of age. The sample size of 30 children consisted of 

15 children as treatment group and 15 children ascontrol 

groupwith Simple Random Sampling. The research 

was conducted in the working area ofPaccerakkang 

Health Center, Makassar City, South Sulawesi 

Province,Indonesia(8). 

Results

1. Characteristics of Children 

Table 1. Characteristic distribution of Children2-3 years in the Work Area of   Paccerakkang Health Center 
Makassar City 

SamplesCharacteristics
Treatment Control

n % n %

Gender

Male 11 73,3 10 66,7

Female 4 26,7 5 33,3

Total 15 100 15 100
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SamplesCharacteristics
Treatment Control

n % n %

Nutritional Status Indicator WeightBefore Treatment

Good Nutrition 13 86,7 13 86,7

Less Nutrition 2 13,3 2 13,3

Total 15 100% 15 100%

Nutritional Status Indicator Weight After Treatment

Good Nutrition 15 100 13 86,7

Less Nutrition 0 0 2 13,3

Total 15 100% 15 100%

Table 1 shows that the sex of the sample is generally male in both the treatment and control groups. Nutritional 

status before treatment based on indicators of body weight according to age (BB/U), the nutritional status of both 

the treatment group and the control group was the same (86.7%) and malnutrition status was the same (13.3%). 

After treatment in the treatment group all children under five changed to good nutritional status (100%), while in the 
control group there was still no change (13.3%). children under five have low nutritional status 

2. Nutrient intake

a.Macro Nutrient Intake (Carbohydrate, Protein, Fat) 

Table 2. Macro Nutrient Intake for Children2-3 years in the Work Area of    Paccerakkang Health Center 
Makassar City 

Group n
Macro Nutrient Intake

p-value
Before After

Average Carbohydrate Intake (g)

Treatment 15 198,06 ± 25,80 227,18 ± 31,05 0,00

Control 15 195,10 ± 23,51 210,10± 27,22 0,76

Average ProteinIntake (g)

Treatment 15 19,06 ± 2,46 28,86 ± 3,36 0,00

Control 15 19,26 ± 2,46 22,13 ± 4,85 0,46

Average FatIntake (g)

Treatment 15 36,26 ± 13,58 62,20 ± 14,52 0,00

Control 15 33,86 ± 12,93 37,66 ± 14,07 0,25

Cont... Table 1. Characteristic distribution of Children2-3 years in the Work Area of   Paccerakkang Health 
Center Makassar City 
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The results of statistical analysis (T-Test)in table 

2 showed p-value (p = 0.00) intreatment group for 
carbohydrate, protein and fat intake, it means that 

afterintervention there was a significant difference 
(increase) in carbohydrate, protein and fat intake 

intreatment group. Incontrol group p-value p > 0.005 

(carbohydrate p=0,76, protein p=0,46, fat p=0,25), 
it means that afterintervention there is no significant 
difference (increase) in carbohydrate, protein and fat 

intake in the control group. 

b.Micro Nutrient Intake (Zink, Calsium, Vitamin A) 

Table 3. Average Micro NutrientIntake for children aged 2-3 years in the Work Area of   Paccerakkang 
Health Center Makassar City 

Group n
Micro Nutrient Intake

p-value
Before After

Average ZinkIntake (g)

Treatment 15 3,00 ± 1,19 4,61 ± 1,76 0,00

Control 15 2,80 ± 1,08 3,00 ± 1,30 0,51

AverageCalsiumIntake (g)

Treatment 15 471,88± 93,63 585,04 ± 84,09 0,01

Control 15 469,88 ± 93,68 512,89 ± 94,29 0,13

Average Vitamin AIntake (g)

Treatment 15 308.09 ± 131.17 378.80 ± 143.05 0.00

Control 15 310.95 ± 130.59 336.99 ± 130.99 0.28

The results of statistical analysis (T-Test)table 3, showed p value (p<0.005) intreatment group, it means that 

afterintervention there was a significant difference (increase) in zinc, calcium, vitamin A intake in treatment group. 
Incontrol group the value (p>0.005) and it means that afterintervention there was no significant difference (increase) 
in zinc, calcium, vitamin A intake in the control group.

3. Body Weight

Table 4. Average Body Weight of Children Under 5 Years Old in the Work Areaof   Paccerakkang Health 
Center Makassar City 

Group n
Average Body Weight (Kg)

p-value
Before Before

Treatment 15 11,80 ± 1,81 12,15 ± 1,82 0,00

Control 15 11,95 ± 1,50 12,03± 1,45 0,69



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4343

The results of statistical analysis (T-Test) showed 

a value (p = 0.00) in treatment group, it means that 
afterintervention there was a significant difference 
(increase) in body weight in treatment group. Incontrol 

group the value (p = 0.69) means that afterintervention 
there is no significant difference (increase) in body 
weight in the control group. 

Discussion

In this study, there are two types of mentoring 

provided to mothers. First, psychosocial stimulation 

assistance in the form of play activities between mother 

and child using stimulation toys that are routinely carried 

out every day. The games played by mother and child 

make the child’s mood happy and happy. The happy 

and happy mood of the child stimulates the formation of 

happiness hormones (Dopamine, Endophrine, Oxytocin, 

and Serotonin hormones). The balance of happiness 

hormones causes the child’s mood to be happy and 

happy, which causes the child’s appetite to increase so 

that the intake of nutrients is sufficient by the child’s 
body needs. Second, the provision of child feeding, 

which includes setting the frequency of children’s meals, 

amount/portion and type of food for each meal, variety 

and proper and correct way of feeding. The results of the 

study proved that intreatment group after the assistance 

intervention there was an increase in the intake of 

carbohydrates, protein, fat, zinc, calcium and vitamin A. 

In treatment group after the intervention, the total intake 

of nutrients is compared to the nutritional adequacy ratio 

(RDA) of children 2-3 years carbohydrates, fat, protein, 

and zinc are in accordance with the RDA, but the intake 

of Calcium and Vitamin A is still below the RDA. 

The two types of mentoring that have been provided 

are proven to be able to increase nutritional intake in 

children under five.

The results of this study are in line with research 

conducted by Hastuti, W. Par’i1, HM, Utami, (2017) 

in West Java, which revealed that before and after the 

nutrition assistance intervention showed a significant 
difference between maternal nutritional knowledge (p 

0.001), and knowledge of feeding (p 0.015). Nutrition 

assistance activities must be carried out regularly and 

continuously to guard efforts to improve nutrition(7).

The results of this study are in line with the theory 

(Soetjiningsih, 2013) which explains that children who 

are given stimulation from their environment and get 

enough food according to children’s needs are important 

for children’s growth and development(9). Children 

who get directed and regular stimulation will grow 

and develop faster than children who don’t / don’t get 

stimulation. Adequate food intake in quality and quantity 

will support weight gain in children.

This study concluded that psychosocial stimulation 

assistance and child feeding (PMA) had an effect on 

increasing the weight of children under five because in 
the treatment group the average increase was 0.35 kg 

(350 grams), while in the control group it was only 0, 08 

kg (8 grams). The average weight gain in the treatment 

group was good because it passed the minimum weight 

gain (KBM) of children aged 2-3 years, namely 300 

grams.

Hasanah N’s research, YunitaDyahFitriani (2018) 

on the relationship between mentoring using the KIA 

book and the growth and development of infants under 

two years of age (BADUTA) in the working area of   the 

Sukomulyo Gresik health center, concluded that there is 

a relationship between mentoring using the KIA book 

and the growth and development of under fives two 
years (BADUTA)(10). 

Conclusion

Family empowerment through psychosocial 

stimulation assistance and child feeding significantly 
affects (increases) intake of carbohydrates, fat, protein, 

calcium, zinc, vitamin A and body weight of children 

aged 2-3 years. 

Suggestions

It is hoped that the health center nutrition workers 

and posyandu cadres provide more assistance for 

psychosocial stimulation and child feeding using 

psychosocial stimulation modules and child feeding to 

mothers of children under five to prevent stunting. 
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Abstract

This study was conducted to investigate the reproductive pattern of bitches by estimation the optimum 
time of ovulation and kisspeptin level. The study included 245 bitches (different breeds), from March/2019 
to the end of February/2020.Canine ovulation timing kits was applied in order to determine the ovulation 
time. For estimation of Kisspeptin, blood collection of 80 samples allocated approximately 7 samples for 
each monthby using ELISA kit. The resultsrevealed the time of ovulation ranged from 2 to 5 days after the 
beginning of the estrus phase.The results showed that concentration of kisspeptin during different phases of 
the estrous cycle was (257.01±11.08, 262.93±9.15, 227.98±14.91 and 244.89±11.99) pg/mL for Proestrus, 
Estrus, Diestrus, and Anestrus respectively with no significant (p>0.05) differences among different estrous 
cycle phase. The concentration of kisspeptin in which distributed according to the season showed that it 
was (218.26±11.92, 254.12±10.09, 246.00±10.22, and 287.11±9.00) pg/ml for Spring, Summer, Autumn, 
and Winter, respectively and there was a significant difference (p<0.05) between Summer and Winter. As 
a conclusion, the ovulation timing kit was accurate and useful for detecting the time of ovulation and the 
season had a significant effect on the kisspeptin level.
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Introduction

Mating at the wrong time is the most common cause 

of infertility in a bitch (1), so deciding the optimum 

breeding time is regarded the most critical aim of routine 

breeding management (2). The spontaneous ovulation 

characteristics and the long estrus cycle contribute to 

difficulties in deciding the appropriate mating time and 
contribute to noticeable infertility in the bitch (3).

The most commonly used method for the 

identification of ovulation is the measurement of 
circulating progesterone concentrations, as the luteinizing 

hormone (LH) spike is observed to be concomitant with 

the initial marked rise in circulating progesterone. In 

practice, the progesterone blood concentration of ~ 5 ng/

ml is known to be predictive of ovulation (4). 

Kisspeptins are a family of peptides which are now 

well-established as essential reproductive regulators. 

They are essential for the growth of puberty and the 

preservation of reproductive processes. In particular, 

kisspeptin is a strong stimulator of the secretion of 

gonadotrophin, mainly through direct action on the 

secretion of gonadotrophin releasing hormone (GnRH) 
(5, 6). 

In particular, KISS1 mRNA levels varied in 

rats during the oestrous cycle (7) and in response to 

gonadotropin stimulation, indicating that cyclical 

variation could be due to changes in FSH and/or LH 

levels, although Gaytanet al., (8) suggests that kisspeptin 

has a direct action in the ovaries that is gonadotropin-

independent. 

For canines, the condition is unclear. The bitch has 

a very lengthy and unusual oestrous cycle, followed 

by a 2-month dioestrus, with an average nine days of 

proestrus and nine days of oestrus, and an anoestrous 

DOI Number: 10.37506/ijfmt.v15i3.15974
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period that lasts 4-12 months (9). This complex oestrous 

cycle makes it incredibly difficult for bitches to regulate 
their breeding. Ultimately, an increased understanding 

of the role of kisspeptins in ovary regulation will lead 

to improved methods of canine reproduction control. In 

view of these information, the aims of this study are: 

Detection of ovulation by assessment of progesterone 

concentration in blood and estimation of Kisspeptin 

through the complete calendar year.

Materials and Methods

This study was carried out at Central Baghdad 

Veterinary Hospital/ Baghdad throughout a complete 

calendar year from March/2019 to the end of 

February/2020. The study included 245 cases.

The different breeds and ages from (7-132) months 

of bitches were carried out in this study, the different 

breeds of bitches were included {(German shepherd, 

Belgian Malianois, Terrier, Husky and other breeds 

(Pointer, Pekinese, Rottweiler, Doberman, Great Dane, 

Pitbull, Pug, Pomerian, Cane corso, Golden Retriever, 

Chow Chow, Cocker Spaniel and Caucasian)}.To 
achieve research goals diagnostic tools were performed. 

Blood sample was collected from the cephalic vein, and 

serum was obtained after centrifugation for 5 minutes at 

6,000 rpm.

To regarding the determination of the breeding 

season canine ovulation timing kits (BioMetallics, Inc. 

USA) was applied in order to determine the ovulation 

time (by estimation of progesterone level) of studied 

bitches which can help in accomplishing the aims of 

the study.For estimation of Kisspeptin,blood Collection 

of eighty samples allocated approximately 7 samples 

for each month for assessment of Kisspeptin by 

ELISA kit (SunLong Biotech Co) in National Center 

for Drug Control and Research/ Ministry of Health 

and Environment to determine the levels of kisspeptin 

according to estrus phases, season, age and breeds.

Statistical Analysis

Data were expressed as the mean values, mean± 

standard error of the mean (SEM). The statistical 

significance of the differences among various groups was 
determined by one-way analysis of variance (ANОVA). 

Data analysis was done by using IBM SPSS (statistical 

package for social sciences) version 23. Differences 

were considered statistically significant for P-value less 
than 0.05.

Results

Progesterone test (Ovulation detection time)

Different concentrations of serum progesterone 

in studied animals were estimated according to the 

standard color of ovulation detection time.The results of 

the study showed the time of ovulation ranged from 2 to 

5 days after the beginning of estrus phase and this result 

depending upon the color that appeared on the cup and 

compared it with the standard color of kit. When there 

was a bright color, it was advised the owner to reexamine 

after three days for detection the time of ovulation. The 

light blue refereed that the breeding should be done in 

3-6 days, while the faint blue indicated that the mating 

should be in 1- 3 days. In comparison, the mating 

should occur immediately if the white color appeared. 

Also, this test was very useful for detecting the time of 

cesarean section in many cases in which it depends on 

the concentration of progesterone when it less than two 

ng/ml (light blue color). The caesarean section should be 

scheduled within 24 hours.

Investigation of split heat in studied animals by 
application of ovulation detection time kit

One of the essential and useful application to 

ovulation detection time kit is used as a biological tool 

to help in diagnosis some fertility problem in bitches 

such as split heat. It was recorded five cases for bitches 
that suffering from split heat, these cases recorded of 

this study in bitches during their first estrous cycle. In 
this study, thirty-one test was made during the year. This 

result was obtained by measurement of progesterone 

level by using ovulation detection time kit, which refers 

to the occurrence of estrus behavior without ovulation.

Investigation of kisspeptin in studied animals by 
application of ELIZA kit

The mean level (±SE) of kisspeptin was 250.36± 

5.82 pg/mL. The results of kisspeptin in the serum 

of studied animals were formulated according to the 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4347

following parameters: 

Concentration of kisspeptin during different phases 

of estrous cycle.

The results of the mean (±SE) of kisspeptin 

for Proestrus, Estrus, Diestrus and Anestrus were 

(257.01±11.08, 262.93±9.15, 227.98±14.91 and 

244.89±11.99) pg/mL, respectively,(Table 1). When 

a comparison was made utilizing one way- ANOVA 

among different groups, it was demonstrated that there 

were no significant differences in kisspeptin level among 
different estrous cycle phase.

Table (1): Serum concentration of kisspeptin in different phases of estrous cycle.

Phase Phase of estrous cycle Conc. of Kisspeptinpg/ml Sig.

Proestrus 257.01±11.08NS

Estrus 262.93±9.15 1.0

Diestrus 227.98±14.91 0.714

Anestrus 244.89±11.99 0.997

Estrus 262.93±9.15 NS

Diestrus 227.98±14.91 0.414

Anestrus 244.89±11.99 0.918

Proestrus 257.01±11.08 1.0

Diestrus 227.98±14.91 NS

Anestrus 244.89±11.99 0.988

Proestrus 257.01±11.08 0.714

Estrus 262.93±9.15 0.414

Anestrus 244.89±11.99 NS

Proestrus 257.01±11.08 0.997

Estrus 262.93±9.15 0.918

Diestrus 227.98±14.91 0.988

- NS: Non-significant difference between the column. 
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The results of kisspeptin (Table 2) were enrolled 

according to the season in which sample was collected. 

The mean of kisspeptin of Spring, Summer, Autumn and 

Winter was (218.26±11.92, 254.12±10.09, 246.00±10.22 

and 287.11±9.00) pg/ml, respectively. The results 

showed there was a significant difference (p<0.05) in 

kisspeptinlevel between Summer and Winter. Moreover, 

there was a significant difference (p<0.05) between 

Winter and Autumn in kisspeptin level. 

Table (2): Seasonal changes in serum level of kisspeptin in studied animals of different reproductive status.

Season Season Kisspeptinpg/ml Sig.

Season Se

Spring 218.26±11.92*

Summer 254.12±10.09 0.150

Autumn 246.00±10.22 0.402

Winter 287.11±9.00* 0.000

Summer 254.12±10.09

Spring 218.26±11.92 0.15

Autumn 246.00±10.22 0.99

Winter 287.11±9.00 0.11

Autumn 246.00±10.22#

Spring 218.26±11.92 0.40

Summer 254.12±10.09 0.99

Winter 287.11±9.00# 0.027

Winter 287.11±9.00*#

Spring 218.26±11.92* 0.000

Summer 254.12±10.09 0.11

Autumn 246.00±10.22# 0.027

- *= Significantly different (P< 0.05) between spring and winter utilizing ANOVA.

- #= Significantly different (P< 0.05) between autumn and winter utilizing ANOVA. 
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The results of kisspeptin were classified into two 
groups (A and B), group A involved bitch with age range 

from (8 - 59) months and group B involved bitch with 

age range from (60 - 108) months(Table 3). The results 

showed that the mean (±SE) level of kisspeptin of group 

A was 250.28± 5.57 pg/ml while the mean (±SE) level 

of kisspeptin of group B was 250.55± 16.26 pg/ml. No 

significant differences in kisspeptin level between the 
two groups were detected.

Table (3): The concentration of kisspeptin according to the age of studied bitches.

Age Kisspeptin (Mean ± SE) pg/mL

Group A (8 - 59) months 250.28± 5.57NS

Group B (60- 108) months 250.55± 16.26NS

- NS: Non-significant 

Breed

The animals were classified into five groups 
according to their breed including German Shepherd, 

Belgian Malinois, Husky, Terrier and the last group 

included many breeds (Pointer, Pekinese, Rottweiler, 

Doberman, Great Dane, Pitbull, Pug, Pomeranian, 

Cane Corso, Golden Retriever, Chow Chow, Cocker 

Spaniel and Caucasian). Table (4) showed that the mean 

of kisspeptin in German Shepherd, Belgian Malinois, 

Husky, Terrier and other breeds were (248.74 ± 11.53) 

pg/ml, (251.3 ± 10.76) pg/ml, (246.19 ± 10.1) pg/ml, 

(276.5216 ± 16) pg/ml, and (241.6455 ± 6.9) pg/ml 

respectively. No significant differences in kisspeptin 
level were reported among different breed groups. 

Table (4): The concentration of kisspeptin in different breeds of the dog during different phases of estrous 
cycle and different season.

Breed Breed Kisspeptinpg/ml Sig.

GSD 248.74±11.53NS

B 251.30±10.76 1.0

H 246.19±10.10 1.0

T 276.52±16.02 0.80

O 241.64±6.91 1.0

B 251.30±10.76NS

GSD 248.74±11.53 1.0

H 246.19±10.10 1.0

T 276.52±16.02 0.85

O 241.64±6.91 0.996

H 246.19±10.10NS

GSD 251.30±10.76 1.0

B 248.74±11.53 1.0

T 276.52±16.02 0.689

O 241.64±6.91 1.0
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Breed Breed Kisspeptinpg/ml Sig.

T 276.52±16.02NS

GSD 248.74±11.53 0.80

B 251.30±10.76 0.85

H 246.19±10.10 0.689

O 241.64±6.91 0.48

O 241.64±6.91NS

GSD 248.74±11.53 1.0

B 251.30±10.76 0.996

H 246.19±10.10 1.0

T 276.52±16.02 0.484

- NS: Non significant (p>0.05) between the 
column.

- GSD= German Shephard), B=Belgian Malinois, 
T=Terrier, H=Husky and O=Others breeds (Pointer, 
Pekinese, Rottweiler, Doberman, Great Dane, Pitbull, 
Pug, Pomeranian, Cane Corso, Golden Retriever, 
Chow Chow, Cocker Spaniel and Caucasian). 

Discussion

Using ovulation detection time kit for estimation the 

concentration of progesterone was very effectiveness for 

scheduling the time for mating in which this considered 

as the most cause of infertility in bitch (1, 10). In this 

study the ovulation was detecting after 2-5 days from 

the beginning of estrus which indicated that the LH 

surge occurred in the late of proestrus phase or after 

1-2 days after the onset of estrus. These results were in 

agreement with some studies (10- 15). The assessment of 

progesterone levels considered as the best methods for 

detection the ovulation in bitches (2).

Ovulation detection time kit also used for detection 

of split heat which defined as the length of proestrus 
or estrus were short than normal and accompanied by 

low level of serum progesterone which describe also 

as in anovulatory cycle (16). In this study five cases 

Cont... Table (4): The concentration of kisspeptin in different breeds of the dog during different phases of 
estrous cycle and different season.

were diagnosed as a split heat when measurement of 

progesterone value which indicated it was less than 1 ng/

ml and reoccurrence of proestrus bleeding beyond 10-14 

days after the end of estrus (acceptance for mating). This 

result was agreement with (17).

The mean concentration of kisspeptin was 250.36± 

5.82 pg/mL during one year calendar. Kisspeptin 

considered as hormonal regulator for GnRH secretion 
(18). In this study, Kisspeptin was measured according 

to different parameters. Firstly, according to the phase 

of estrous cycle in which sample was taken, the results 

showed that the mean of kisspeptin for Proestrus, Estrus, 

Diestrus and Anestrus were (257.01±11.08, 262.93±9.15, 

227.98±14.91 and 244.89±11.99) pg/mL, respectively, in 

which there was no significant differences between each 
phase. Due to it a novel study for estimation kisspeptin 

there are few study describe the level of kisspeptin during 

different stages of estrous cycle. Cielesh et al.,(5) found 

kisspeptin and kisspeptin receptors in primordial follicles, 

granulosa cells, oocytes, and the corpus luteumduring 

pre-pubertal, anoestrus and cycling (proestrus, oestrus 

and dioestrus), with little variation in distribution of 

kisspeptin receptors across the reproductive cycle. 

Also Castellano et al.,(7)and Gaytan et al.,(8) found that 

kisspeptin and its receptors in the ovary of mice, rats, 

human and marmoset(5, 19). According to Cielesh et 
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al.,(5)who suggested that distribution of kisspeptin and 

its receptors during different stages of estrous cycle may 

be to its role in development and survival of oocyte. 

Additionally, the presence of kisspeptin in granulosa 

cell or luteal cell in which it responsible for production 

of progesterone in chickens, human, mice and dogs (5, 

19, 20), these evidences emphasize our result in which 

there no significant between estrous cycle phases and 
the unique feature of estrus in bitch due the luteinisation 

occur before ovulation (21). 

According to the effect of season on kisspeptin 

levels, the samples were distributed depend on when 

it’s collected during any season. Results showed that 

the concentration were (218.26±11.92, 254.12±10.09, 

246.00±10.22 and 287.11±9.00) pg/ml for Spring, 

Summer, Autumn and Winter respectively. There 

was a significant difference (p<0.05) in kisspeptin 
level between Summer and Winter, additionally, there 

was a significant difference (p<0.05) between Winter 
and Autumn in kisspeptin level. There is little or no 

information that deals with the effect of season on 

kisspeptin levels in dog. From the results of previous 

study(22), Winter showed the highest percentage of estrus 

behavior when compare with other seasons and this may 

be in associated kisspeptin levels, also this result may 

attributed to decrease in the day length that effect on 

kisspeptin secretion. Heat may considered as a stress 

factor which have inhibitory effect on reproduction (23, 

24), there is no study on the effect of heat directly on 

kisspeptin levels.

Many species of domestic animal have clear seasons 

of reproductive activity with polyoestrouscyclicity and 

sperm production coupled with periods of reproductive 

quiescence (25). The idea that kisspeptin neurons are 

regulated by season/photoperiod was first mooted by 
Smith et al. (26), when they observed that the number of 

KISS1 mRNA-containing cells was higher in the arcuate 

nucleus in sheep during the breeding season than during 

the non-breeding season. The same result was also 

observed in Abadeh goat does (27) and in the mare (28), 

even though the mare is a long-day breeder, whilst sheep 

and goats are short-day breeders.

Chalivoix et al., (29) achieved that transferring ewes 

from an artificial long-day photoperiod to short days 

resulted in a higher number of kisspeptin neurons in the 

arcuate nucleus, while Wagner et al., (30) recorded that 

ewes housed in short day photoperiod had higher levels 

of KISS1 mRNA in the arcuate nucleus compared with 

ewes housed in longer photoperiods. 

The results of kisspeptin according the age which 

were classified into two groups [group A (8 - 59) months 
and group B (60 - 108) months] in which there was no 

significant differences between two groups There is no 
studies for comparing with our study, but this result may 

be attributed to that all samples collected from bitches 

after reach puberty in this study.

According to breeds of bitches the levels of 

kisspeptin were (248.74 ± 11.53) pg/ml, (251.3 ± 10.76) 

pg/ml, (246.19 ± 10.1) pg/ml, (276.5216 ± 16) pg/

ml, and (241.6455 ± 6.9) pg/ml in German Shepherd, 

Belgian Malinois, Husky, Terrier and other breeds 

respectivelywith no significant. This result may be due 
the most breeds (German Shepherd, Belgian Malinois, 

Husky, Terrier) examined in this study considered as a 

non-seasonal pattern for estrous cycle (31-35).

It was concluded that the ovulation timing kit is 

the best method for detecting the optimum time for 

mating. Kisspeptin concentration affected by seasonal 

variation and there is a non-significant difference in the 
concentrations of kisspeptin concerning age, breed and 

phases of estrous cycle.
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Abstract

This study designed to evaluate the effects of 3-(2-Hydroxyphenyl)-1-phenyl–propenone (HPPP) as a 
targeted drug on enhancement the process of wound healing in Sprague dawley (SD) rats. A skin excision 
wound was dissected from posterior neck area of each rat. Group 1 received no treatment, while group 
2 received Intrasite gel treatment. Wounds of groups 3 and 4 were dressed with HPPP 25 and 50 mg/
kg, respectively. After 10 days, histological evaluation, immunohistochemistry and biochemical analysis 
were investigated.Catalase (CAT), superoxide dismutase (SOD)enzymes and malondialdehyde (MDA) 
levels were determined in wound homogenates.Groups 3 and 4 showed remarkably a higher rate of wound 
healing process when compared with the others. The microscopic results indicated increases in fibroblasts, 
collagen fibers and angiogenesis. Moreover, chalcone groups showed respectively an increase and reduction 
in antioxidant activity, and lipid peroxidation level. There were no signs of toxicity or mortality in the acute 
toxicity experiment up to 1000 mg/kg.Our data provided an evidence for the first time that HPPP could 
hasten significantly the wound healing process in rats.

Key words: chalcone; wound healing;Masson’s trichrome staining; Hsp70;Bax and TGF. 

Introduction

The skin is the body’s largest organ, with many 

fundamental functions because of its direct and close 

interaction with the outside environment. It plays a 

pivotal role as a barrier in contradiction ofpathogens, 

exogenous substances, and mechanical strains[1]. Any 

disruption of cellular and anatomic discontinuity of skin 

tissue to this barrieris defined as wound that leads to loss 
of H2O and proteins, and invasion of bacteria into the 

underlying tissue[2,3]. Wound can be generated through 

chemical, physical, microbial, immunological or thermal 

injury to skin tissue [4]. It is the major complication of 

injury especially burns and responsible for 50 -75% of 

hospital deaths [2]. 

Wound healing is a complicated process in which the 

skin heals itself after being wounded [5]. The mechanism 

of wound healing can be generally classified into four 
overlapping steps including (a) rapid haemostasis, 

(b) appropriate inflammation, (c) mesenchymal cell 
differentiation, propagation and migration to wound site, 

and (d) remodeling phase [10] thateventually determines 

the appearance and strength of the cured tissue [11]. 

These phases are well controlled by control mechanisms 

in the body. Any deviation, prolongation or problem in 

regulation of this process can be produced in a delayed 

wound healing or chronic wounds [12].

Chalcone(3-(2-Hydroxyphenyl)-1-phenyl–

propenone (HPPP)) is an abundant precursor of 

flavonoids and isoflavonoids in edible plants.Chalcones 
display a broad variety of biological activities, 

including antioxidants [13], antibacterial [14], anti-

inflammatory [15],and antiulcerative activities [16].

Moreover, chalcones have antileishmanial[17], anticancer 
[18],antiangiogenic[19],antiviral properties [20] with 

immunodulatory[21] and inhibition of mediators release 
[22].

The current study was aimed at the purpose 

of formulation a novel drug in wound healing and 

assessmentthe potential effects of chalconeson 

enhancement of the healing process of Sprague dawley 

DOI Number: 10.37506/ijfmt.v15i3.15975
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(SD) rats wounds. 

Materials and Methods

Experimental Material

3-(2-Hydroxyphenyl)-1-phenyl–propenone(HPPP) 

waspurchased from Department of Pharmacology, 

Faculty of Medicine, UM.HPPPchalconesolution was 

prepared by dissolving HPPPin 2% carboxymethyl 

cellulose (CMC) with two different concentrations (25 

and 50 mg/kg body weight). 

Ferric Reducing Antioxidant Power (FRAP)

The FRAP assay was performed using the method 

mentioned in [23]with slight modification. It was used to 
assess the total antioxidant capacity of HPPP [24].

Free Radical Scavenging Activity Assay (DPPH)

The 2,2-diphenyl-1-picrylhydrazyl(DPPH) radicals 

scavenging capabilities of HPPP were evaluated 

according to the method that described through[25] with 

minor modifications.

Nitric Oxide Radical Scavenging Capacity Assay 

(NO˙)

The nitric oxide radicals (NO˙) scavenging activities 
were performed based on the methods presented by 
[26,27].

Superoxide Radical Anion Scavenging Capacity 

Assay (O2˙)

Superoxide radical anion (O₂.) scavenging capacity 

assay was carried out in accordance with the method of 
[28].

Acute Toxicity

Twenty-four healthy SD rats of both sexes were 

randomly divided into three groups including 4 males 

and 4 females each. All groups were allowed to fast for 

24 hours from food prior to conducting the experiment 

with free access to water. The water was withheld from 

the rats for 2 hours prior to dosing. Approximately 

3-4 hours post dosing, the tested groups were orally 

administered chalcone suspensions (500 and 1000mg/

kg dissolved in 0.5% CMC) and CMC (0.5% w/v) for 

control group using all tipped gavages needle within 

a single dose of 5 ml/kg body weight. The experiment 

was done as described by [29]. Collected blood samples 

were biochemical investigation. The liver and kidney of 

each animal were collected and put for fixation in 10% 
buffered formalin for histological examination[30]. 

Animals of Experimentation

Healthy SD rats (adult, male, weighted 220-250g) 

were chosen and obtainedfrom the house of experimental 

animals, Faculty of Medicine, University of Malaya. 

The animals of experimentation were randomly divided 

into four groups of eight rats. Groups were labeled as 

normal control (group 1), control group (group 2), HPPP 

chalconeof two different concentration (25 and 50 mg/

kg body) treated groups (group 3 and 4). The Research 

Committee approved this research on the Ethical Use of 

Animal in Research (UM Care) University of Malaya 

(Ethic No. 600-FF (PT, 5/2) 20/7/2009). The rats of 

experimentation received animal care according to the 

standards defined by the “Guide for the Care and Use 
of Laboratory Animals” elaboratedthrough the National 

Academy of Sciences and published through the 

National Institute of Health.The experiment was done as 

described by [31].

The Wound area stained with Hematoxyline and 

Eosin (H&E) for histological assessment [32],Masson’s 

trichrome-stained method was used for collagen staining 
[33].And Immunohistochemical staining was carried out 

according to the manufacturer’s (Dakocytomation, USA) 

protocol. The tissue sections were stained with Heat 

shock protein 70 (Hsp70) (1:500), Bcl-2-associated X 

protein (Bax) and Platelets derived growth factor (TGF). 

Antioxidant Activity

Homogenates of the wound tissues were used to 

measure antioxidant activities that were catalase (CAT) 

and superoxide dismutase (SOD). Lipid peroxidation 

was determined indirectly from malondialdehyde 

(MDA) produced in the granular tissue[34].The enzymatic 

activities were measured using kits (Cayman, USA). 

Statistical Analysis

The statistical significance of variances among 
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groups was assessed with one-way analysis of variance 

(one-way ANOVA) and Tukey’spost Hoc analysis 

for average comparison on SPSS (statistical program 

software version 18.0). The mean ± S.E.M. was recorded 

for all values and a value of P < 0.05 was considered 

significant.

Results

The results are presented in Table 1. HPPP has 

the antioxidant activity through high value for FRAP, 

DPPH, Nitric oxide scavenging ability and superoxide 

activity 

Table 1: In vitro antioxidant activities of synthetic chalcone (3-(2-Hydroxyphenyl)-1-phenyl–
propanone(HPPP)). 

Compounds
DPPH  IC50 (µg/

ml)
FRAP    (µmol Fe+²/mg)

Superoxide IC₅₀ (µg/
ml)

Nitric oxide IC₅₀ (µg/
ml)

HPPP ND 3660.5 ± 14.7 >1000 995.32 ± 3.27

BHT 293.23 ± 0.22 11041.0 ± 8.1 ND ND

Vitamin C _ 74191.0 ± 26.7 _ _

Ascorbic acid 31.28 ± 0.04 _ 37.14 ± 0.29 111.0 ± 0.47

Trolox 33.19 ±2.82 _ 22.52 ± 0.33 >1000

ND; not detected, BHT; butylatedhydroxy toluene.

Acute Study for Toxicity

To evaluate the acute study for toxicity properties 

of the compounds of this study, the animals were 

treated with HPPP at 500 and 1000 mg/kg. Their health 

conditions were checked for a period of 14-day. The 

animals were all stable and displayed no signs of toxicity 

at these two separate doses. There were no reports of 

serum biochemical and histological markers of liver and 

kidney defects. 

Evaluation of Wound Area

Rate of Wound Healing

Wound healing process of each group was assessed 

to find the morphological appearance of different wounds 
in thehealing process among the groups. Calculated 

wound area(mm2) in days 0, 5 and 10 are presentedin 

the Figure 4 withinhibition percentage (%) of healing 

rate when compared to the day 0. In day 5 and day 10, 

the percentage of healing in group 4 was the highest 

significant rate. Group 2 showed a significant wound 
healing rate when compared to group 1 in the respective 

days (Table 2).
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Table 2:The effect of chalcone (HPPP) on the inhibition percentage of wound healing in SD rats. 

Groups
Doses 

Day 1            Day 5       Day 10 

Wound area
  mm2

Wound area
 mm2

Closure
 % 

Wound area
 mm2

 Closure
 %

Negative control
2% CMC 317.83 ± 2.46 172.0 ± 1.79 45.9 ± 0.51 82.0 ± 1.71 74.24 ± 0.5

Intrasite gel 317.33± 2.23 96.67 ± 3.17* 69.51 ± 1.0* 21.33 ± 5.53*  93.42 ± 1.66

HPPP

25mg/kg 319.33 ± 1.91 150.67 ± 11.8 52.82 ± 3.69 26.0 ±2.25* 91.85 ± 0.70

50mg/kg 318.0 ± 3.06 134.67 ± 4.58* 57.65 ±1.44* 24.0 ± 4.0* 92.47 ± 1.26

Mean values ± SEM (Standard Error of Mean) were used. Signifi cance was defi ned as* p < 0.05 compared to 
CMC. 

Histological Assessment of Wound Healing

Figure 1 showed that groups 3 and 4 promoted 
the wound-healing process; relatively high rate of 
wound contraction and collagen formation, shorter 
period of epithelization and granulation strength. 
Histological evaluation indicated that the treated rats 
with HPPPchalcone accelerated the wound healing 
process through more collagenization and epithelization 

when compared with group 1. The collagen contents 
of the wounds were stained with Masson’s trichrome 
(Figure 1). Collagen fi bers of the wounds in group 3 
were relatively well aligned (more compact and parallel 
to the surface) when compared with group 1. In addition, 
groups 3&4 had more angiogenesis and a remarkable 
granulation tissue as compared to group 1 (Figure 1).

Figure 1:Histological evaluation of wound healing. (A) Histology sections of the wounds with Hematoxyline 
and Eosin staining (4x magnifi cation). (B) Histology sections of the wounds with Masson’s Trichrome 

staining (40x magnifi cation). (C) Infl ammatory cells (%).(D) Fibroblast area (%). (E) Collagen area (%). 
Image analysis was executed using an optical image analyzer (Image Pro plus 4.5, Media Cybernetics, Silver 

Spring, MD). Signifi cance was defi ned as * p<0.05 compared to G1. 
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Immunohistochemistry Evaluation of Wound Healing

Immunohistochemical fi ndings presented that rats had remarkable up-regulation of Hsp70 protein in groups 2&4 
(Figure 2). The expression of Hsp70 protein in group 3 was slightly up-regulated in comparison with group 1.TGF 

protein showed more intense in groups 2,3&4 compared with the group1that dressed with CMC 2%. Bax protein, as 

presented in Figure 6, was more expressed in group 1, however; groups 2, 3 & 4 did not show a signifi cant expression 
of Bax protein.

Figure 2: Immunohistochemistry sections of the wounds. (A) Heat shock protein (Hsp) 70 staining; (B) 
Bcl-2-associated X protein (Bax) staining; (C) Platelets derived growth factor (TGF) staining (100x 

magnifi cation); (D) Hsp70 %; (E) Bax %; (F) TGF %. Image analysis was executed using an optical image 
analyzer (Image Pro plus 4.5, Media Cybernetics, Silver Spring, MD). Signifi cance was defi ned as * p<0.05 

compared to G1. 

Antioxidant Activity of Wound Healing

CAT and SOD activities and MDA levels in all 

tested animals were totally measured. In comparison 

with group 1, the results showed signifi cantly that CAT 
and SOD activities were increased in groups 3 and 4 

(Table 3),in HPPP treated groups compared withcontrol 

(CMC 2%) group. There was a signifi cant reduction in 
MDA levels observed in groups 2, 3&4 as compared 

with control group1. 

Table 3:Antioxidant activity of the wound tissue 

homogenates on day 10. MDA, Malondialdehyde, 

Hydroxyproline, SOD, superoxide dismutase and CAT, 

catalase. 
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Groups
  SOD

U/mg protein
 Catalase

U/mg protein
Hydroxyproline

U/mg protein
  MDA

µmol/mg protein

Negative control

 2% CMC
15.51 ± 1.06 194.68 ± 12.65 0.24 ± 0.02 6.33 ± 1.06

Intrasite gel 37.41 ± 1.54* 240.07 ± 1.47 0.50 ± 0.01* 2.66 ± 0.56*

 

HPPP

25mg/kg 

50mg/kg  

19.88 ± 1.73
289.57 ± 17.78* 0.41 ± 0.05* 3.04 ± 0.27*

18.61 ± 0.9 458.31 ± 5.3* 0.42 ± 0.05* 2.74 ± 0.15*

Significance was defined as * p<0.05 compared to Negative control 

Discussions

Cutaneous wound healing is followed by an organized 

and definable series of biological events beginning 
with wound closure and proceeding to damaged tissue 

repair and remodeling [35]. Many studies showed that 

wound healing could be accelerated by use of some of 

natural or synthetized biochemical compounds [36]. Plant 

constituents could significantly accelerate the healing 
process and augment the quality of wound healing [37].In 

this study, an excision wound model was used in order to 

assess the wound healing process of HPPP. 

Using various synthesized pure compounds or 

plant extracts and their isolates to determine the rate 

of wound healing and histology of wound sections,Our 

findings indicate that the HPPP (a topical applicant for 
wound areas) significantly accelerates the rate of closure 
for wound healing. Our findings demonstrate that the 
HPPP as a topical applicant to wound areas significantly 
accelerates the rate of wound healing closure. These 

findings were in consistent with a number of previous 
studies[38].

Histological examination reveals that more 

collagen, less inflammatory cells, and a higher level 
of angiogenesis are present in the granulation tissue 

of wounds treated with HPPP. Such results are in 

accordance with the reports reported by [39] exhibited 

that plant extract-treated wounds have more collagen 

deposition, less inflammatory cells, and angiogenesis. 

Acceleration of HPPP’s wound-healing potential may be 

due to the deposition of more angiogenic collagen fibres 
and less inflammatory cells in the wound area granulation 
tissue.Similarly, the increased rate of healing activity 

was due to angiogenesis and deposition of collagen in 

granulation tissue[40].Collagen plays an important role 

in the wound healing process and is a major component 

of granulation tissues that increased the regeneration 

of tissues [41]. Improved angiogenesis improved the 

blood supply in granulation tissues below the wound 

closure and brought more nutrients and oxygen for re-

epithelisation and healing [42].

HPPP has a free radical-scavenging mechanism, 

which is a significant natural antioxidant component of 
this compound. Itpossesses a free radical-scavenging 

mechanism which is a significant natural antioxidant 
component [43]. In addition, the wound healing’s 

acceleration created by this compound could lead to 

its anti-inflammatory effects [44].In this experiment, 

wound tissue homogenate from HPPP-treated rats 

suggested substantial antioxidant properties by 

decreasing the level of MDA and increasing the activity 

of endogenous enzymes CAT and SOD. Free radicals 

and reactive oxygen species (ROS) are continuously 

formedby several sources containing the mitochondria, 

peroxisomes and endoplasmic source, intracellularly. 

These species of oxygen directly cause cell damage 
[45]. The decline production in SOD and CAT enzyme 

activity in the wound tissue homogenates may be 



4360    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

resulted in a huge number of deleterious special effects. 

The topical application of HPPP to wound areas restores 

the activities of the two previous enzymes and might 

promote the prevention of free radical oxidative stress. 

CAT is believed to be an integral factor. In vivo, dietary 

CAT inhibits the oxidative stress [46].

Apoptosis pays a major role in the maturation of 

wounds, as various cell populations must be removed 

in order to complete the healing process [86]. Early 

apoptosis evidence showed that the transition between 

the inflammatory process and the proliferative healing 
phase is more rapid [87]. The pro-apoptotic protein (Bax 

protein)supportsthe cell apoptosis [47]. It is essential 

for protecting cellular homeostatic mechanisms from 

physiological and environmental damages through 

sustaining normal protein structures and modifying or 

extracting degraded proteins [48]. Accordingly, the study 

of Bax protein motivates the elucidation of its potential 

mechanism, and its action may account for variations in 

the patterns between HPPP and CMC in rats. Obviously, 

in the treated groups, Bax protein expression was down-

regulated. In contrary, in the CMC group, it was up-

regulated, which might explain the increased signalling 

of apoptosis and reduced cellularity in the research 

animals[49]. Our observations indicate that there is a time 

delay in the pattern of apoptosis found in CMC treated 

wounds that associates with wounds which remaining 

open for longer healing time.Prolonged treatment 

exposure leads to auninterrupted inflammatory response 
that persists until comprehensive closure is attained[50]. 

Heat shock protein (Hsp70) is mainly expressed 

in the skin and is continuously evaluated through 

environmental stressors [51]. There are large quantities 

of inducible Hsp70 in the cells inside the wound 

bed that help to sustain their proper functions within 

the healing wounds [52]. In the current study, the 

immunohistochemical staining of Hsp70 in the damaged 

skin demonstrates the persistent expression of Hsp70 in 

the epidermis. HPPP treated groups had up-regulated 

Hsp70 levels, showing that HPPP helped to promote cell 

regeneration in the damaged tissues. In addition, HPPP 

affects the Hsp70 expression in a more complicated 

way than expected.The expression of Hsp70 is location-

dependent, and more fibroblast and collagen fibres are 

found at the wound core, instead of being specifically 
associated with the effect of HPPP after wound healing 
[53]. The use of TGF in the lower equine limb and in 

immunocompromised, diabetic, or elderly people is a 

strengthened therapy for poorly vascularized or chronic 

wounds [54].It could provide a successful treatment for 

acute wounds leading to rescue of the limbs, which would 

have major personal, social and economic benefits [55]. 

In the research work, it is possible that TGF becomes 

obtainable to the extravascular environments. It might 

be capable of priming cells for greater responsiveness to 

the normal regulatory factors associated with the injury 

sites[56], which perceived in HPPP groups as a result of 

its presence in the treatment. 

Conclusions

The HPPP has no toxic evidence and promoted 

wound healing process by act as antioxidant activity and 

up-regulation of Hsp70 and down-regulation of Bax. 

Ethical Clearance: Taken from College of 

Medicine, University ofUniversity of Malayacommittee

Source of Funding: This study was financially 
supported by the University of Malaya through the 

science fund grant(UM-MOHE UM.C/625/1/HIR/

MOHE/SC/09).

Conflict of Interest: The author declares no conflict 
of interests.

References

[1] Conese. M., Annacontini. L., Carbone. A., 
Beccia. E., Cecchino. L.R., Parisi. D., Di Gioia. 
S., Lembo. F., Angiolillo. A., Mastrangelo. F. 
The Role of adipose-derived stem cells, dermal 
regenerative templates, and platelet-rich plasma 
in tissue engineering-based treatments of chronic 
skin wounds. Stem Cells International.2020, 
2020, 7056261.

[2] James, O.; Victoria, I.A. Excision and incision 
wound healing potential of Saba florida (Benth) 
leaf extract in Rattus novergicus. Inter J Pharm 
Biomed Res.2010, 1, 101-107.

[3] Dons, T.; Soosairaj, S. Evaluation of wound 
healing effect of herbal lotion in albino 
rats and its antibacterial activities. Clinical 
Phytoscience.2018, 4, 6.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4361

[4] Radhika, P.; Arun Kumar, K. Herbal hydrogel 
for wound healing: A review, Inter J of Pharma 
Research and Health Sciences.2017, 5, 1616-
1622.

[5] Bihani, T.; Mhaske, N. Evaluation of in vivo 
wound healing activity of Plumeria obtusa 
L.(Champa) spray in rats. Wound Medicine.2020, 
28, 100176.

[10] Guo, S.a.; DiPietro, L.A. Factors affecting wound 
healing. J of dental research.2010, 89, 219-229.

[11] Alonso, H.R.; Kuroda, F.C.; Passarini Junior, 
J.R.; Quispe Cabanillas, J.G.; Mendonça, F.A.S.; 
dos Santos, G.M.T.; de Aro, A.A.; do Amaral, 
M.E.C.; Marretto Esquisatto, M.A. Acupuncture 
and moxibustion stimulate fibroblast proliferation 
and neoangiogenesis during tissue repair of 
experimental excisional injuries in adult female 
Wistar rats. Acup in Med.2020, 38, 93-100.

[12] Dhiyaaldeen, S.M.; Amin, Z.A.; Darvish, P.H.; 
Mustafa, I.F.; Jamil, M.M.; Rouhollahi, E.; 
Abdulla, M.A. Protective effects of (1-(4-hydroxy-
phenyl)-3-m-tolyl-propenone chalcone in 
indomethacin-induced gastric erosive damage in 
rats. BMC veter rese.2014, 10, 961.

[13]  De Spirt, S.; Eckers, A.; Wehrend, C.; Micoogullari, 
M.; Sies, H.; Stahl, W.; Steinbrenner, H. Interplay 
between the chalcone cardamonin and selenium 
in the biosynthesis of Nrf2-regulated antioxidant 
enzymes in intestinal Caco-2 cells. Free Rad Bio 
and Med. 2016, 91, 164-171.

[14] Kocyigit, U.M.; Budak, Y.; Gürdere, M.B.; 
Ertürk, F.; Yencilek, B.; Taslimi, P.; Gülçin, 
İ.; Ceylan, M. Synthesis of chalcone-imide 
derivatives and investigation of their anticancer 
and antimicrobial activities, carbonic anhydrase 
and acetylcholinesterase enzymes inhibition 
profiles. Arch of physio and biochem.2018, 124, 
61-68.

[15] Bhale, P.S.; Chavan, H.V.; Dongare, S.B.; 
Shringare, S.N.; Mule, Y.B.; Nagane, S.S.; 
Bandgar, B.P. Synthesis of extended conjugated 
indolyl chalcones as potent anti-breast cancer, 
anti-inflammatory and antioxidant agents. 
Bioorganic & med chemist letts.2017, 27, 1502-
1507.

[16] Sashidhara, K.V.; Avula, S.R.; Mishra, V.; 
Palnati, G.R.; Singh, L.R.; Singh, N.; Chhonker, 
Y.S.; Swami, P.; Bhatta, R. Identification of 

quinoline-chalcone hybrids as potential antiulcer 
agents. Europ j of med chemis.2015, 89, 638-653.

[17] Quintin, J.; Desrivot, J.; Thoret, S.; Le Menez, P.; 
Cresteil, T.; Lewin, G. Synthesis and biological 
evaluation of a series of tangeretin-derived 
chalcones. Bioorganic & medchemislett.2009, 19, 
167-169.

[18] Kurt, B.Z.; Kandas, N.O.; Dag, A.; Sonmez, F.; 
Kucukislamoglu, M. Synthesis and biological 
evaluation of novel coumarin-chalcone derivatives 
containing urea moiety as potential anticancer 
agents. Arab J of Chemis.2020, 13, 1120-1129.

[19] Mojzis, J.; Varinska, L.; Mojzisova, G.; 
Kostova, I.; Mirossay, L. Antiangiogenic effects 
of flavonoids and chalcones. Pharmacolog 
research.2008, 57, 259-265.

[20] Nuti, E.; Bassani, B.; Camodeca, C.; Rosalia, 
L.; Cantelmo, A.; Gallo, C.; Baci, D.; Bruno, 
A.; Orlandini, E.; Nencetti, S. Synthesis and 
antiangiogenic activity study of new hop 
chalcone Xanthohumol analogues. Europ j of med 
chemis.2017, 138, 890-899.

[21] Gan, X.; Hu, D.; Chen, Z.; Wang, Y.; Song, B. 
Synthesis and antiviral evaluation of novel 1, 3, 
4-oxadiazole/thiadiazole-chalcone conjugates. 
Bioorganic & med chemis lett.2017, 27, 4298-
4301.

[22] De Leon, E.; Alcaraz, M.; Dominguez, J.; Charris, 
J.; Terencio, M. 1-(2, 3, 4-trimethoxyphenyl)-
3-(3-(2-chloroquinolinyl))-2-propen-1-one, 
a chalcone derivative with analgesic, anti-
inflammatory and immunomodulatory properties. 
Inflam Research.2003, 52, 246-257.

[23] Benzie, I.F.; Strain, J.J. The ferric reducing ability 
of plasma (FRAP) as a measure of “antioxidant 
power”: the FRAP assay. Analytic biochemis. 
1996, 239, 70-76.

[24] Popoola, O.; Marnewick, J.; Rautenbach, F.; 
Ameer, F.; Iwuoha, E.; Hussein, A. Inhibition of 
oxidative stress and skin aging-related enzymes 
by prenylated chalcones and other flavonoids 
from Helichrysum teretifolium. Molecules.2015, 
20, 7143-7155.

[25] Hamlaoui, I.; Bencheraiet, R.; Bensegueni, R.; 
Bencharif, M. Experimental and theoretical study 
on DPPH radical scavenging mechanism of some 
chalcone quinoline derivatives. J of Molecu 
Struce. 2018, 1156, 385-389.



4362    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

[26] Prabhakar, V.; Iqbal, H.; Balasubramanian, R. 
Antioxidant studies on monosubstituted chalcone 
derivatives-understanding substituent effects. 
Pakistan j of pharmace scien.2016, 29.

[27] Nandhakumar, E.; Indumathi, P. In vitro 
antioxidant activities of methanol and aqueous 
extract of Annona squamosa (L.) fruit pulp. J of 
acupunc and merid stud.2013, 6, 142-148.

[28] Thatoi, H.; Patra, J.; Das, S. Free radical 
scavenging and antioxidant potential of mangrove 
plants: a review. Acta physiolog plant.2014, 36, 
561-579.

[29] Golbabapour, S.; Hajrezaie, M.; Hassandarvish, 
P.; Abdul Majid, N.; Hadi, A.H.A.; Nordin, N.; 
Abdulla, M.A. Acute toxicity and gastroprotective 
role of M. pruriens in ethanol-induced gastric 
mucosal injuries in rats. BioMed Rese Intern.2013, 
2013.

[30] Hor, S.Y.; Ahmad, M.; Farsi, E.; Lim, C.P.; 
Asmawi, M.Z.; Yam, M.F. Acute and subchronic 
oral toxicity of Coriolus versicolor standardized 
water extract in Sprague-Dawley rats. J of 
ethnopharm.2011, 137, 1067-1076.

[31] [31] Abood,W.N.;Abdulla,M.A.;Ismail,S.
Involvement of Inflammatory Mediators in the 
Gastroprotective Actionof Phaleria macrocarpa 
against Ethanol-Induced Gastric Ulcer. World 
Appl Scie J.2014,344-350.

[32] Gwaram, N.S.; Musalam, L.; Ali, H.M.; 
Abdulla, M.A. Synthesis of 2’-(5-Chloro-2-
Hydroxybenzylidene) benzenesulfanohydrazide 
Schiff base and its anti-ulcer activity in ethanol-
induced gastric mucosal lesions in rats. Tropic J 
of Pharmaceut Rese.2012, 11, 251-257.

[33] Ghannam, S.; Korayem, H.; Farghaly, L.; Hosny, 
S. The effect of chitosan nanosilver dressing 
versus mesenchymal stem cells on wound healing. 
J of African Associat of Physiolog Scie.2018, 6, 
23-31.

[34] Hajji, S.; Khedir, S.B.; Hamza-Mnif, I.; 
Hamdi, M.; Jedidi, I.; Kallel, R.; Boufi, S.; 
Nasri, M. Biomedical potential of chitosan-
silver nanoparticles with special reference to 
antioxidant, antibacterial, hemolytic and in vivo 
cutaneous wound healing effects. Biochimica et 
Biophysica Acta (BBA)-General Subjects.2019, 
1863, 241-254.

[35] Gonzalez, A.C.d.O.; Costa, T.F.; Andrade, Z.d.A.; 

Medrado, A.R.A.P. Wound healing-A literature 
review. Anais brasileiros de dermatologia.2016, 
91, 614-620.

[36] Csupor, D.; Blazsó, G.; Balogh, Á.; Hohmann, 
J. The traditional Hungarian medicinal plant 
Centaurea sadlerianaJanka accelerates wound 
healing in rats. J of ethnopharmac.2010, 127, 
193-195.

[37] Al-Bayaty, F.H.; Abdulla, M.A.; Hassan, M.I.A.; 
Ali, H.M. Effect of Andrographis paniculata leaf 
extract on wound healing in rats. Natur Product 
Resea.2012, 26, 423-429.

[38] Zahra, A.; Kadir, F.; Mahmood, A.; Suzy, S.; 
Sabri, S.; Latif, I.; Ketuly, K. Acute toxicity 
study and wound healing potential of Gynura 
procumbens leaf extract in rats. J of Medicin 
Plants Resear.2011, 5, 2551-2558.

[39] El-Ferjani, R.M.; Ahmad, M.; Dhiyaaldeen, S.M.; 
Harun, F.W.; Ibrahim, M.Y.; Adam, H.; Yamin, 
B.M.; Al-Obaidi, M. M.J.; Al Batran, R. In vivo 
assessment of antioxidant and wound healing 
improvement of a new schiff base derived Co (ii) 
complex in rats. Scientific reports.2016, 6, 38748.

[40] Abood, W.N.; Al-Henhena, N.A.; Abood, A.N.; 
Al-Obaidi, M.M.J.; Ismail, S.; Abdulla, M.A.; Al 
Batran, R. Wound-healing potential of the fruit 
extract of Phaleria macrocarpa. Bosnian j of 
basic med scie.2015, 15, 25.

[41] Dhivya, S.; Padma, V.V.; Santhini, E. Wound 
dressings–a review. BioMedicine. 2015, 5.

[42] Zhou, X.; Wang, H.; Zhang, J.; Li, X.;Wu, Y.; 
Wei, Y.; Ji, S.;Kong, D.; Zhao, Q. Functional poly 
(ε-caprolactone)/chitosan dressings with nitric 
oxide-releasing property improve wound healing. 
Acta biomaterialia.2017, 54, 128-137.

[43] Oboh, G.; Raddatz, H.; Henle, T. Characterization 
of the antioxidant properties of hydrophilic and 
lipophilic extracts of Jute (Corchorus olitorius) 
leaf. Internation jof food scien and nutrition.2009, 
60, 124-134.

[44] Nowakowska, Z. A review of anti-infective and 
anti-inflammatory chalcones. Europ j of medicin 
chemist.2007, 42, 125-137.

[45] Sharma, G.N.; Gupta, G.; Sharma, P. A 
comprehensive review of free radicals, 
antioxidants, and their relationship with human 
ailments. Critical Reviews™ in Eukaryotic Gene 
Expression.2018, 28.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4363

[46] Nastuta, A.V.; Topala, I.; Grigoras, C.; Pohoata, 
V.; Popa, G. Stimulation of wound healing by 
helium atmospheric pressure plasma treatment. 
Journal of Physics D: Applied Physics.2011, 44, 
105204.

[47] Okonkwo, U.; DiPietro, L. Diabetes and wound 
angiogenesis. Internation j of molec sciens.2017, 
18, 1419.

[48] Gross, A.; Katz, S.G. Non-apoptotic functions 
of BCL-2 family proteins. Cell death and 
differen.2017, 24, 1348.

[49] Tayeby, F.; Salman, A.A.A.; Kamran, S.; Khaing, 
S.L.; Salehen, N.a.B. Ulcer prevention Effect of 
3, 4, 5-tihydroxy-N0-[(2-methyl-1H-Indol-3yl) 
methylidene] benzohydrazide in HCl/ethanol-
induced gastric mucosal damage in rats. Internatio 
j of medic scien.2017, 14, 1317.

[50] Frykberg, R.G.; Banks, J. Challenges in the 
treatment of chronic wounds. Advan in wound 
care.2015, 4, 560-582.

[51] Schreml, S.; Szeimies, R.-M.; Prantl, L.; 

Landthaler, M.; Babilas, P. Wound healing in 
the 21st century. Jof the Americ Academy of 
Dermato.2010, 63, 866-881.

[52] Guo, J.; Chang, C.; Li, W. The role of secreted 
heat shock protein-90 (Hsp90) in wound healing-
how could it shape future therapeutics?. Expert 
review of proteomics.2017, 14, 665-675.

[53] Moghadamtousi, S.Z.; Rouhollahi, E.; Hajrezaie, 
M.; Karimian, H.; Abdulla, M.A.; Kadir, H.A. 
Annona muricata leaves accelerate wound healing 
in rats via involvement of Hsp70 and antioxidant 
defence. Internatio J of Surg.2015, 18, 110-117.

[54] El Gazaerly, H.; Elbardisey, D.M.; Eltokhy, H.M.; 
Teaama, D. Effect of transforming growth factor 
Beta 1 on wound healing in induced diabetic rats. 
Internatio j of health scien.2013, 7, 160.

[55] Cutting, K.F. Addressing the challenge of wound 
cleansing in the modern era. British J of Nursing. 
2010, 19, S24-S29.

[56] Gressner, A.M.; Weiskirchen, R.; Breitkopf, K.; 
Dooley, S. Roles of TGF-beta in hepatic fibrosi. 
Front Biosci.2002, 7, d793-807. 



4364    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Appropriate Technology of Organic Waste Composting with 
Activator Bioinokulen Rumen Cow Em4 and Em4 

Sunaryo 

Lecture, Environmental Health Department of Health Polytechnic of the Ministry of Health, Surabaya 

Abstract

Intruduction:The waste problem in Indonesia is the large amount of garbage waste, the lack of landfills and 
waste processing facilities, resulting in a source of pollution and endangering health. In Ponorogo Regency 
in the last three years, garbage has accumulated reaching 149 m3 / day with a percentage of the amount 
of organic waste amounting to 44.76%. Methods: This type of research is True Experimental, Posttest-
Only Control design. The study used 80 ml cattle rumen activator, 80 ml EM4 activator, compost mixture 
activator with 60 ml EM4 + 20 ml livestock rumen activator mixture and 20 ml EM4 + 60 ml cattle rumen 
activator, and without activator (control) assessed the level of compost maturity and for tested the NPK 
levels and the C / N ratio. The raw material is 3 kg of organic waste with 5 times replication, so that 25 
fruit samples are needed and 75 kg of organic waste material. Results: The results showed that the compost 
concentration was the same as the activator cattle rumen 80 ml, 80 ml EM4, and 60 ml EM4 + 20 ml cattle 
rumen ripened faster with an average time of 17 days. The results of the measurement of chemical quality 
compost have the best chemical content of SNI 19-7030-2004 compost activator 60 ml + 20 ml EM4 cattle 
rumen. Conclusions: The conclusion of research on the composting process of waste to be more effective 
requires an activator material. In addition to the activator material, it is necessary to pay attention to the 
quality of the activator material.
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Introduction

Currently, waste is a difficult problem faced 
by many cities in Indonesia. Big cities with dense 

population produce waste with a high enough volume. 

Each individual in the city produces 0.50-0.65 kg of 

waste per person per day, with a density of 200 kg / m3 
1. A large city such as Jakarta has a population of 10 

million people, the waste produced is around 5000 tons 

/ day . Meanwhile, the potential for waste in other cities 

such as Bandung is 1,300 tons / day and Surabaya 1,500 

tons / day. With such a large number, special handling 

is needed. If it is not quickly handled properly, these 

cities will sink in the heaps of garbage along with all the 

negative impacts it causes 2.

The waste problem in urban areas arises as a result of 

waste management that is not done properly, especially 

in big cities in Indonesia. At the moment, Ponorogo 

City is facing the problem of handling waste which is 

increasingly piling up. Based on data from the Ponorogo 

Hygiene and Gardening Office, the waste produced in 
the city of Ponorogo has increased every year for the 

last three years. In 2013, the amount of waste generated 

in the city of Ponorogo was 129 m3 / day, in 2014 as 

much as 138 m3 / day, and in 2015 as much as 149 m3 

/ day. The waste produced is in the form of organic 

and inorganic waste from public facility waste, agency 

waste, and household waste. Of the amount of waste 

generated, the percentage of organic waste is 44.76% 3.

As a result of the large amount of waste generated 

in Ponorogo City, it is necessary to make efforts to 
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process waste, one of which is composting made from 

organic waste which aims to reduce waste generation 

so that waste does not accumulate and does not cause 

environmental pollution and causes unpleasant odors. At 

this time, EM4 (Effective Microorganisms 4) was found 

by Prof. Teruo Higa from Ryukyus University, Japan. 

EM4 (Effective Microorganisms 4) solution contains 

fermented microorganisms and can work effectively 

in accelerating the fermentation process in organic 

materials 4,5,6. In fact, EM (Effective Microorganisms) 

activators can be made by themselves, namely by 

breeding microorganisms originating from the stomach / 

rumen (colon, intestine) of ruminant animals, for example 

cows or buffaloes7. Rumen is one part of the stomach 

of ruminants (ruminant) such as cows, buffaloes, goats 

and sheep. The rumen contains feed ingredients that are 

eaten by livestock in the form of grass / other forages 

and feed reinforcement / concentrate 8. The contents of 

the rumen can be used as a starter if they are processed 

first considering that they are rich in nutrients and 
microorganisms. The starter contents of the rumen can 

be used to breed bacteria / microbes in it as a starter for 

making compost / organic fertilizer and fermentation of 

agricultural waste such as straw 8,9.

Materials and Methods 

This type of research is True Experimental in the 

form of a Posttest-Only Control Design d, where this 

study aims to determine the length of the process of 

making compost made from organic waste which is 

then assessed the level of compost maturity and testing 

the levels of NPK and C / N ratio10. The research was 

carried out in the Campus laboratory of the Magetan 

Environmental Health Diploma 3 Study Program. 

The sample used was organic waste taken from the 

Temporary Disposal Site (TPS) in Ponorogo Regency. 

This research was conducted by measuring the length 

of the composting process, by giving 5 treatments, each 

treatment using 3 kg of organic waste as raw material 

and each replicating 5 times with varying doses using 

80 ml EM4 activator, compost with 80 ml of cow rumen 

activator, compost. with a mixed activator 60 ml EM4 

+ 20 ml beef rumen, 20 ml EM4 + 60 ml cow rumen, 

and without using an activator. The data analysis used 

descriptive analysis which was used to analyze the 

composting duration table and to analyze the data about 

NPK levels and C / N ratio that were examined in the 

laboratory. One Way Anova statistical test, the error rate 

was set at α 0.05.

Results 

Implementation of Compost Making

1. The raw material for making compost uses organic 

waste in the form of 40% leaves, 30% vegetables, 20% 

fruit peels, and 10% food scraps.

2. Activators used in composting are as follows:

Table 1. Activators used in composting

Material
(Trash

Organic)

Treatment
Replication

Activators EM4
Rumen Activators

Cow

3 Kg 80 ml 0 ml

5X

(Five times)

3 Kg 60 ml 20 ml

3 Kg 20 ml 60 ml

3 Kg 0 ml 80 ml

3 Kg 0 ml 0 ml
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3. In making compost, each treatment uses organic waste as much as 3 kg of raw material with 5 times of 

replication, so that a sample of 25 pieces is needed and raw material in the form of organic waste as much as 75 kg. 

Measuring Time of Composting

Table 2. Data of composting time measurement based on days 

Activators

Replication
Average

(Day)
I II III IV V

80 ml EM4 17 19 18 15 17 17.2

60ml EM4 + 20ml beef rumen 17 19 22 22 24 20.8

20ml EM4 + 60ml beef rumen 15 15 17 18 18 18.6

80ml beef rumen 17 20 17 15 17 17.2

Treatment 26 22 26 24 24 24.4

Based on table 2, it is known that compost without using an activator requires the longest ripening time, which 

is 24 days. 

Table 3. Results of Compost Chemical Analysis 

Aktivator

SNI Quality Standards 19-7030-2004

N P2O5 K2O C/N Information

80 ml EM4 1.54 0.93 1.58 13.23 MS

60ml EM4 + 20ml beef rumen 1.75 1.03 1.76 13.69 MS

20ml EM4 + 60ml beef rumen 1.96 1.04 2.34 13.49 MS

80ml beef rumen 1.19 0.98 2.05 23.79 MS

Treatment 1.40 0.81 1.58 12.98 24

Discussion 

Implementation of Compost Making

1. The first stage in composting is chopping the 
ingredients using a chopping machine in order to get 

a smaller material size. This is in accordance with the 

opinion of Sudrajad that the smaller the size of the 

compost raw material used, the faster the decomposition 

process will be because the surface area of   the material 

in contact with the activator microorganisms is wider2,5. 
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2. During the compost-making process, the 

physical quality of the compost is controlled, namely 

temperature, humidity and pH of the compost. According 

to Sudradjat, generally microorganisms work optimally 

in the temperature range of 40-60oC, after the organic 

material is mixed, the optimum humidity for the aerobic 

composting process is around 50-60%, and the compost 

pH will work optimally at a neutral pH range of 72,5,8. 

Time of Composting

Based on the results of composting time 

measurement, it is known that compost using activator 

EM4, cow rumen activator, and a mixture of activator 

EM4 and cattle rumen requires a maturation time of 

17-20 days, while compost without activator takes the 

longest time, namely 24 days. Compost with cow rumen 

activator, EM4 activator, and mixed EM4 + cow rumen 

activator has a significant difference to compost without 
using an activator (control) in accelerating composting, 

this can be strengthened by the results of statistical tests.

Based on these results It can be concluded that compost 

with cow rumen activator, EM4 activator, and mixed 

EM4 + cow rumen activator ripens faster than compost 

without using an activator (control) in accelerating the 

compost ripening time11,12.

Based on the results of the statistical test, it is 

also concluded that there is no difference between the 

provision of cow rumen activator and EM4 activator 

on composting time, with an average compost ripening 

for 17 days. So it is necessary to know that the content 

of activator EM4 with activator of cattle rumen has 

similarities in accelerating composting made from 

organic waste as raw material.

This can occur because the contents of the beef rumen 

and EM4 contain high enough microbes or bacteria to 

decompose organic matter. The bacteria contained in 

the contents of the rumen according to Das and Qin 

include cellulolytic bacteria, methanogenic bacteria, 

hemicellulolytic bacteria and amylolytic bacteria, while 

the bacteria contained in EM4 according to Indriani 

include photosynthetic bacteria, Lactobacillus, sp, 

Saccharomyces, sp. Actino-mycetes, sp and fermented 

mushrooms9,10. 

Compost Chemical Quality Analysis 

Based on the results of laboratory tests for the 

chemical quality of compost with the parameters 

Nitrogen (N) in each activator has met the requirements 

with a standard laboratory test result of at least 0.40%. 

From the results of laboratory tests, the activator with 

the highest Nitrogen (N) content was 20 ml EM4 + 

60 ml of beef rumen, which was 1.96%, according to 

Novizan’s 9,11, opinion, which states that nitrogen is 

the main component of various important substances 

in plants. About 40 - 50% of the protoplasm content, 

which is the living substance of plant cells, consists 

of nitrogen compounds. Nitrogen compounds are used 

by plants to form amino acids which will be converted 

into proteins. Nitrogen is also needed to form important 

compounds such as chlorophyll, nucleic acids, and 

enzymes. Therefore, nitrogen is needed in relatively 

large quantities at each stage of plant growth.

Based on the results of compost chemical analysis 

on the phosphorus parameter (P2O5), the value that 

meets the standards for each activator is obtained, 

namely the minimum value of phosphorus (P2O5) of 

0.10% according to SNI 19-7030-2004. From the results 

of laboratory tests, compost with activator 20ml EM4 

+ 60 ml of beef rumen has the highest phosphorus 

content (P2O5) compared to other activators. According 

to research conducted by Fibria, Ben and Alexander , 

P element is an important element in compost, because 

this element is the main nutrient for plant growth. The 

content of P elements is higher with the weathering of 

the composted organic matter11,13,15.

At the maturation stage the microorganisms will 

die and the P content in the microorganisms will mix 

in the compost material which will directly increase the 

phosphorus content in the compost.

Based on the results of chemical analysis of compost 

with potassium (K2O) parameters, it is known that each 

activator has met the requirements with a standard 

laboratory test result of at least 0.20% according to 

SNI 19-7030-2004. From the results of laboratory 

tests, the highest potassium content (K2O) was found 

in compost with an activator of 20 ml EM4 + 60 ml of 

beef rumen. Potassium is needed to make up 1 - 4% of 
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plant dry matter. This process occurs in the cell solution. 

Potassium has many functions. Among them activate 60 

plant enzymes and play an important role in the synthesis 

of carbohydrates and proteins.

Potassium also increases water content in plants, 

thereby increasing plant resistance and ability to stress 

drought, cold weather, and high salinity (salt content). 

Plants that are deficient in potassium will be susceptible 
to disease Agromedia12,15. Based on the results of 

compost chemical analysis with the C / N ratio parameter, 

it is known that there is an activator that does not meet 

the standard requirements for compost quality according 

to SNI 19-7030-2004, namely cattle rumen activator 

which contains a high C / N ratio of 23.79, while the 

requirements of SNI 19 -7030-2004 minimum C / N value 

10-20. According to Fibria, Ben and Alexander , the C / 

N value of fresh organic matter determines the reaction 

in the soil, soils with stable organic matter generally 

have a C / N ratio of about 10. At the C / N ratio, the C 

element is used as energy for life of microorganisms and 

element N for protein synthesis15,16. If the C / N ratio is 

too high, microbes will lack N for protein synthesis so 

that decomposition is slow. Generally, the main problem 

of composting is at a high C / N ratio, especially if 

the main material is material that contains high wood 

content (sawn residue, twigs, bagasse, etc.). The process 

of decomposing organic matter with a high C / N ratio 

will have a bad effect on plants because it can cause the 

availability of other nutrients, such as available nitrogen 

in the soil. The high number of C / N ratio will cause the 

growth of microorganisms to be inhibited13,15. 

Conclusion

The conclusion of this research is compost making 

with activator concentration 80 ml of beef rumen, 80 

ml EM4, and 60 ml EM4 + 20 ml cow rumen ripens 

faster than compost without using activator (control) 

in the composting process, which requires an average 

maturation. for 17 days. From the results of the 

measurement of the chemical quality of compost (N, P, 

K and C / N ratio) the compost that has the best chemical 

content according to SNI 19-7030-2004 is compost with 

an activator of 60 ml EM4 + 20 ml from the rumen of the 

cow. Recommendation research is, garbage is a material 

that can be used as compost. In making compost, you 

must pay attention to the nutrient content contained in 

the raw materials used. The community can use wasted 

waste to be processed into compost and can be used as 

plant compost. The community can use cattle rumen 

waste as an activator in making compost with wasted 

waste because it is more efficient, easier and cheaper. 
The recommendation for further research in making 

compost made from waste is that it needs development 

by using a lower activator concentration or dose and 

by using a different activator and a compost weight 

reduction test is necessary. 
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Abstract

Background: Pregnancy in adolescence is a global problem. Around the world gives attention and attempts to 
find a solution in prevention and resolution of the problem. The purpose of this research is to learn the process of 
the local authorities in complying act for prevention and solution of the adolescent pregnancy problem, B.E. 2559 
(2016) : case studies of Health Region 10. Methods: The study was divided into 2 parts is Quantitative research. 
It is a cross-sectional survey study by questionnaire and interviewingwhich are methods to collect data, analyzing 
information, using descriptive statistics including frequency, percentage, mean, standard deviation to describe the 
information of the personal factor, knowledge, comprehensive, attitude, point of views, problems and berriers to 
the process of act for prevention and solution of the adolescent pregnancy problem, B.E. 2559 (2016). The sample 
and using Pearson correlation coefficient analyze the relationships between variables Operate between August and 
October 2020.Results: The result of the research found that in phase 1 the general information of people who work 
in reproductive health, the local authorities in complying act for prevention and solution of the adolescent pregnancy 
problem, B.E. 2559 (2016) : case studies of Health Region 10 doing survey is women 66.80 percentage, age 36 – 
45 years 51.60 percentage, mostly working in Subdistrict Administrative Organization 64.80 percentage, years of 
working mean 10.74 years the score of knowledge personnel about act for prevention and solution of the adolescent 

pregnancy problem, B.E. 2559 (2016) is high level ( X = 8.38 score, S.D. = 2.10) and the score of Comprehensive 

medium level ( X =7.42 score, S.D. = 1.32). The people who work in reproductive health the local authorities 

complying pay attention in pregnancy in adolescent 54.30 percentage, comprehensive and attitude is high level ( X
=3.70 score, S.D. = 0.50). In the Phase 2, the analysis of Pearson Correlation Coefficient) analyzed to the relationship 
between variables found that the knowledge of the act for prevention and solution of the adolescent pregnancy 
problem, B.E. 2559 (2016) (X1) (r=0.164*), the attitude and emphasis about act for prevention and solution of the 
adolescent pregnancy problem, B.E. 2559 (2016) (X3) (r=0.214*) and the point of views in people who work in the 
local authorities complying act for prevention and solution of the adolescent pregnancy problem, B.E. 2559 (2016) 
(X4) (r=0.369*) have positive relationship with the result of the process in a problem and a barrier in operations of 
the relevant departments according to act for prevention and solution of the adolescent pregnancy problem, B.E. 
2559 (2016), statistically significant at a level of 0.05. The understanding of act for prevention and solution of the 
adolescent pregnancy problem, B.E. 2559 (2016) (X2) (r=-0.108) does not have any relationship with the results of 
the process in a problem and a barrier in the operations of the relevant departments according to act for prevention 
and solution of the adolescent pregnancy problem, B.E. 2559 (2016), statistically significant at a level of 0.05.
Conclusion: In conclusion, this research shows the highest score in Yasothorn province that using strategy of Actthe 
prevention and resolving of pregnancy in adolescence B.E. 2559 following 5 strategies and added strategy number 6 
which are religious and culture. Building a family culture of conduct living in adolescents based on traditions in daily 
life under the supervision of their parents has been operating models that are suitable for the local. Therefore, the 
success factor of the operation of Health Region 10 and institution relevant should be given priority by formulating 
a policy to lead to further action. 

Keywords:adolescent pregnancy; Local Administrative Organization;the Adolescent Pregnancy Prevention and 
Solution Act. B.E. 2016 
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Introduction

Adolescent pregnancy is a global concern and is 

vigilant to seek preventive and corrective measures in 

a proactive manner. By the year 2015, the past under 

“Agenda for Sustainable Development” at the United 

Nations. Therefore, 17 Sustainable Development Goals 

(SDGs) have been established to help solve the problems 

facing the world. Which one of the important goals is 

“Creating a guarantee for people to have a quality life 

and promoting good health of all genders and ages” to 

achieve our goal by 2030 is “Ensuring a healthy life and 

promoting welfare for all people of all ages.” In this goal 

one important indicator is the rate of adolescent girls 

aged 10-14 and 15-191in international organizations 

such as the United Nations And the World Health 

Organization. Therefore, adolescent birth rates were 

determined in the age of 15 - 19 years to monitor the 

situation of adolescent pregnancy instead of pregnancy 

rate.2Pregnancy situation among women under 20 

worldwide in 2013 in Thailand has the number as high 

as 74 per 1,000 in female population while the global 

benchmark is 65 per 1,000 in female.3 The overall picture 

of Thailand, the adolescent birth rate tends to decrease 

but births caused by women younger than 20 years 

have increased. From the Thai public health statistics 

report found that the 2000 adolescent birth rate was 

31.1 per 1,000 female population and increased to 53.8 

per 1,000 female population in 2012 when comparing 

adolescent births in neighboring countries.2The target 

indicators of adolescent birth rates, there are no more 

than 38, 36, 34 persons per 1,000 adolescent girls aged 

15-19 in 2019, 2020 and 2021, respectively and reduced 

the rate of adolescent birth rates until no more than 25 

per 1,000 population of teenage girls aged 15-19 in 

2026, according to the National Adolescent Pregnancy 

Prevention and Solution Strategy 2017-2026 under act 

for prevention and solution of the adolescent pregnancy 

problem, B.E. 2559 (2016).

The government inspection report at the health 

district level annual fiscal year 2019, health zones 1-12 
was found that the birth rate among adolescents aged 

15-19 in the 10 health zone and was ranked fifth in the 
country’s violence. In 2016-2018 tends to decrease, 

accounting for 39.3, 36.6 and 32.79 per 1,000 female 

population, respectively. And during the third quarter, 

the birth rate of adolescents aged 15-19 years (Not 

exceeding the target threshold of 38 per 1,000 female 

populationwhich is 29.29 per 1,000 female population 

does not exceed the threshold.4When separating 

information by province it was found that Amnat Charoen 

Province had the lowest adolescent birth rate, which 

was 16.44.Yasothon, Sisaket, UbonRatchathani and 

Mukdahan provinces there were 26.02, 30.63, 30.87 and 

37.78 per 1,000 female population, respectively.5From 

that information the rate of childbirth among adolescents 

has decreased but it still failed to meet the indicators set 

by the United Nations Population Fund (UNFPA). There 

shall be no more than 25 adolescent mothers per 1,000 

population of adolescent girls aged 15-19 by 2026.1 

Objective

To study the situation, knowledge and understanding 

about guidelines to Prevention and solution of teen 

pregnancy lead to development and guidelines for 

practice in relevant departments. 

Material and Methods

This study it is a cross-sectional survey research. 

Using questionnaires as a tool for data collection. Using 

a multistage sampling method by number information of 

the local authorities in health Region 10.6 The sample 

is personnel in the local authorities 1 person have to 

work experience on the prevention and solutions of 

teen pregnancy problems minimum 5 years total of 256 

sample. Use a questionnaire sent by mail to the sample 

make a questionnaire reply mail within 2 weeks and 

Collect data between August to October 2020.

This study was reviewed by the Human Research 

Ethics Committee of UbonRatchathani University No. 

UBU-REC-21/2020. Data analysis using descriptive 

statistics such as frequency, percentage, mean and 

Standard Deviation to describe the information of the 

personal factor, knowledge, comprehensive, attitude, 

point of views, problems and berriers to the process 

of act for prevention and solution of the adolescent 

pregnancy problem, B.E. 2559 (2016). The samples and 

using Pearson Correlation Coefficient to analyze the 
relationships between variables. 
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Results

 Data analysis using questionnaires revealed that 

the general data of the reproductive health personnel 

in the local administrative organization under the 

Adolescent Pregnancy Prevention and Correction Act 

2016, Health Zone 10 most answered is female, 171 

people, or 66.80 percent, aged between 36 -45 years, 

132 people, 51.60 percent, and most have a bachelor’s 

degree of 160 people, or 62.50 percent of the provinces 

that work, most of them work in UbonRatchathani 

Province, with 87 people, or 34.00 percent. Sub-district 

administrative organization units of 166 people or 64.80 

percent, with most of the current positions. Performing 

educational tasks such as academic educators Community 

development scholars of 99people, representing 38.70 

percent. Most responsible job types are health promotion 

and public health. Security 114 people by 44.50 percent 

between work between 11 - 15 years were 80 percent 

between 31.30 and 10.74 years, the average duration 

of job responsibilities found that between 1 - 5 years, 

the number of 128 people, or 50.00 percent, and most 

of the work status is 213 government officials, or 83.20 
percent.

1) The analysis of information, knowledge and 

understanding about the Adolescent Pregnancy 

Prevention and Solution Act 2016 of the personnel in 

the local government organization.

Knowledge study results of Personnel’s 

understanding of the 2016 Adolescent Pregnancy 

Prevention and Solution Act of personnel in the local 

administrative organization was considering the 

knowledge scores about the Adolescent Pregnancy 

Prevention and Solution Act 2016 from a full score of 

10. It was found that personnel working on reproductive 

health in local administrative organizations were 

act about prevention and problem pregnancies in 

adolescents by 2559 is estimated at 8.38, the standard 

deviation of 2.10 points that people in the organization 

with knowledge. About the Act on Prevention and 

Correction of Pregnancy Problems in adolescence, 2016 

was at a high level. The distribution of personnel by the 

high knowledge level of 85.50 moderate knowledge of 

9.00and the low knowledge of 5. 50 detail shown in 

Table 1. 

Table-1: Number and percentage of personnel performing work on reproductive health in local 
administrative organizations classified by level of knowledge and understanding about the Adolescent 

Pregnancy Prevention and Solution Act B.E. 2559 (2016) ( N = 256)

degree Score range
Knowledge Understanding

sample Percentage sample Percentage

high 6.68 – 10.00 219 85.50 213 83.20

moderate 3.34 – 6.67 23 9.00 38 14.80

low 0 – 3.33 14 5.50 5 2.00

Total 256 100.00 256 100.00

X 8.38 7.42

S.D. 2.10 1.32
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If considering the understanding of the Adolescent 

Pregnancy Prevention and Solution Act 2016 from a 

full score of 10, it was found that the personnel working 

on the reproductive health in the local administrative 

organization had good understanding. Act on the 

Prevention of pregnancy in adolescents 2559 average 

of 7.42, the standard deviation equal to one . 32 points 

that people in the organization with insight. With the Act 

on Prevention and Correction of Adolescent Pregnancy 

Problems 2016 at high level. The distribution of personnel 

high level of understanding of 83.20 Understanding the 

average percentage of 14.80. And understanding the low 

percentage 2.00 , respectively.

The analysis of the performance of the personnel 

on reproductive health in the organization to focus on 

issues / risks to prevent and tackle teenage pregnancy 

third priority is to focus on pregnant before the age of 

139 people representing 54.30 inferior to the substance 

of 91 percent to 35.50 and the drinks with alcohol of 81 

people representing 31.60 , as shown in the table 2 

Table-2: Number and percentages of the top three problems / risks in adolescent pregnancy prevention and 
resolution ( N = 256)

Importance Sample Percentage

1. Adolescent in pregnancy

2. Addictive substance

3. Alcoholic beverages

139

91

81

54.30

35.50

31.60

 

2) Analysis results Attitude information Awareness 

and perspective on the importance of the Adolescent 

Pregnancy Problem Prevention and Solution Act 2016 

of local government personnel.

The results of data analysis using questionnaires 

revealed that the reproductive health personnel in the local 

administrative organization had attitudes and awareness 

about the responsible operations in accordance with the 

Act on the Prevention and Correction of Adolescent 

Pregnancy Problems 2016, overall at high level ( X = 
3.70) when considering each item Personnel have the 

attitudes and awareness to see the benefits of this Act in 

enhancing the effectiveness of prevention and correction 

of adolescent pregnancy problems ( X = 4.50), followed 
by seeing the importance of this Act for the benefit of 
the operation of the local administration, that the local 

government has the power to issue local provisions in 

accordance with the rules, procedures and conditions 

prescribed in the Ministerial Regulation. ( X = 4.32) 
and when the policy meeting With monitoring and 

evaluation Listen to opinions and adjust the guidelines 

for assessing the performance of personnel to be in line 

with the Act is a matter that should be done ( X = 4.31) 
as shown in Table 3. 

Table-3: Mean and standard deviation, attitudes and awareness of responsibleoperations in accordance with 
Act on the Prevention and Solution of Adolescent Pregnancy Problems B.E. 2559(2016)

Article Attitude and awareness X S.D. Meaning

1

The view the importance of act for prevention and solution of the 
adolescent pregnancy problem, B.E. 2559 (2016) for the benefit of 
operations in the local government organizationhas the power to 

issue local ordinances according to criteria, methods and conditions 
prescribed in the Ministerial Regulation

4.32 0.78 High
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2
The view the benefits of act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016)
4.50 0.64 High

3
If there are measures for obtaining information and knowledge 

about preventing and solving adolescent pregnancy problems for 
adolescents, the problem of pregnancy will be reduced.

4.16 0.81 High

4
The formulation of policies and strategies for preventing and 

solving adolescent pregnancy problems must take into account the 
participation of the people.

3.00 1.46 Medium

5
The view that this is important to act for prevention and solution of 

the adolescent pregnancy problem, B.E. 2559 (2016).
2.06 1.26 Medium

6
The view that this is useful to act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016).
2.09 1.27 Medium

7

Have a positive attitude and support the performance of duties of the 
organization

accordingto act for prevention and solution of the adolescent 
pregnancy problem, B.E. 2559 (2016) it has been established, 

including the monitoring and evaluation of both the internal audit and 
the external audit.

4.09 0.82 High

8
Have a positive and supportive attitude towards the follow-up 

and evaluation of the activitiesaccording to act for prevention and 
solution of the adolescent pregnancy problem, B.E. 2559 (2016).

4.22 0.71 High

9

There is a positive attitude to the operation of the agency that 
encourages all personnel to be aware of the necessity and importance 

to act for prevention and solution of the adolescent pregnancy 
problem, B.E. 2559 (2016).

4.26 0.67 High

10

When having a policy meeting with monitoring and evaluation, 
opinions, modify the guidelines evaluation of performance of sample 

correspond to supposed of act for prevention and solution of the 
adolescent pregnancy problem, B.E. 2559 (2016)

4.31 0.73 High

Overview 3.70 0.50 High

Cont... Table-3: Mean and standard deviation, attitudes and awareness of responsibleoperations in 
accordance with Act on the Prevention and Solution of Adolescent Pregnancy Problems B.E. 2559(2016)

The analysis results of personnel working on 

reproductive health in the local government have a 

view on the work involved in the Adolescent Pregnancy 

Prevention and Solution Act 2016. High level ( X

= 4.02) when considering each item Personnel have a 

work perspective who are willing to work. To help the 

agency be successful in operating the prevention and 

improvement of most adolescent pregnancy problems (
X = 4.40), followed by organizations should organize 

surveillance activities on adolescent sexual behavior (
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X = 4.23 )and the department has clarified about the Act, policies, operational goals for personnel in the department 
( X = 4.14 ) as shown in Table 4. 

Table-4: Mean and standard deviation, views on responsible operations according to Act on the Prevention 
and Solution of Adolescent Pregnancy Problems B.E. 2559

Article Point of views X S.D. Meaning

1
The agency has clarified about the Act, policies, goals in the 

operation to personnel in the department.
4.14 0.61 High

2
The organization has goals that are clearly consistent with the 

Civil Service Act.
3.88 0.68 High

3
The agency has policies to support the activities of the local 
government organizationaccording to act for prevention and 

solution of the adolescent pregnancy problem, B.E. 2559 (2016).
4.00 0.66 High

4

Operation of the local government organization according to act 
for prevention and solution of the adolescent pregnancy problem, 
B.E. 2559 (2016) it can make the job of preventing and tackling 

teen pregnancy problems very well.

3.95 0.77 High

5
The agency has a clear policy to tackle teen pregnancyaccording 

to act for prevention and solution of the adolescent pregnancy 
problem, B.E. 2559 (2016).

3.76 0.74 High

6

The agency attaches great importance to supporting drivingact 
for prevention and solution of the adolescent pregnancy problem, 

B.E. 2559 (2016) and preventive and corrective actions for 
adolescent pregnancy

3.90 0.72 High

7
Have work perspective with being willing to work to help the 

agency successfully implement the prevention and remediation of 
adolescent pregnancy problems

4.40 0.56 High

8
The organization has assigned the appropriate and correct powers 

and duties to the personnelaccording to act for prevention and 
solution of the adolescent pregnancy problem, B.E. 2559 (2016).

3.94 0.73 High

9

The agency should have the objectives and goals of the agency’s 
operations clearly and measurableaccording to act for prevention 

and solution of the adolescent pregnancy problem, B.E. 2559 
(2016).

4.09 0.64 High

10
The agency should organize surveillance activities on adolescent 

sexual behavior
4.23 0.70 High

Overview 4.02 0.45 High
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3) The results of data analysis to find the relationship 
between knowledge, understanding, attitudes, awareness 

and perspectives on the importance of the Adolescent 

Pregnancy Prevention and Solution Act 2016 and 

their performance. Problems and obstacles in the work 

of related agencies under the Adolescent Pregnancy 

Prevention and Solution Act 2016.

The results of data to find the relationship between 
knowledge, understanding, attitude, awareness and point 

of views on important with overall operation, problems 

and barriers in the operation of the relevant departments 

according to act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016). The 

result shows the knowledge about act for prevention 

and solution of the adolescent pregnancy problem, B.E. 

2559 (2016) (X1)(r=0.164*), the attitude and awareness 
on important to act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016) (X3)

(r=0.214*) and point of views in the work of personnel 
in the local government organization relevant according 

to act for prevention and solution of the adolescent 

pregnancy problem, B.E. 2559 (2016) (X4) (r=0.369*) 
have a positive relationship with the overall operation, 

problems and barriers in the operation of the relevant 

departments according to act for prevention and solution 

of the adolescent pregnancy problem, B.E. 2559 

(2016) statistically significant at a level of 0.05. The 
understanding of act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016) (X2) 

(r=-0.108). There is no relationship with the overall 
operation, problems and barriers in the operation of the 

relevant departments according to act for prevention and 

solution of the adolescent pregnancy problem, B.E. 2559 

(2016) at a significance level 0.05 details are shown in 
table 5. 

Table-5: Correlation coefficients between independent and dependent variables

Variable
Relationship level 

(r)
P-Value Meaning

1. Knowledge about act for prevention and solution 
of the adolescent pregnancy problem, B.E. 2559 

(2016) (X1)
0.164 0.009* Low relationship

2. The understanding of act for prevention and 
solution of the adolescent pregnancy problem, B.E. 

2559 (2016) (X2)
-0.108 0.083 No relationship

3. The attitude and awareness on important to act for 
prevention and solution of the adolescent pregnancy 

problem, B.E. 2559 (2016) (X3)
0.214 0.001* Low relationship

4. point of views In the work of personnel in the 
local government organization relevant according 
to act for prevention and solution of the adolescent 

pregnancy problem, B.E. 2559 (2016) (X4)

0.369 <0.001* Moderate relationship

*p < 0.05

Discussion

The circumstances of the birth of mothers aged 10-

14 years and 15-19 years of the health region 10. Before 

it came into force act for prevention and solution of 

the adolescent pregnancy problem, B.E. 2559 (2016). 

The result shows, since 2003, there is a tendency to 

deliver more and more. The highest in 2012 and in the 

year 2013, 2014 and 2015 are likely to decline. After 

it came into force result shows the percentage trend of 

the number of births of mothers aged 10-14 and 15-
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19 in the health region 10 tended to decline in 2016 of 

the health region 10 there was a decline in the cruise 

in 2016. However, there is still an increasing trend in 

2017. Then in 2018 there is a downward trend, but still 

not within the specified criteria. That is, there was a 
rate of adolescent births of no more than 38 per 1,000 

population in 2019. And no more than 36, 34 persons per 

1,000 adolescent female population aged 15-19 in 2020 

and 2021, respectively and decreased the adolescent 

birth rate until no more than 25 per 1,000 adolescent girls 

aged 15-19 in 2026 according to the National Adolescent 

Pregnancy Prevention and Solution Strategy 2017-2026 

and the Act for prevention and solution of the adolescent 

pregnancy problem, B.E. 2559 (2016).2 Corresponding 

with the report on the situation of adolescent mothers in 

Thailand has been promising for the better since 2013. 

The rate of adolescent births aged 15-19 continued to 

decline from 54.3 per 1,000 population in 2012 to 42.5 

in 2016. And data in the year 2017 from the Health Data 

Center (HDC) of the Ministry of Public Health the birth 

rate among adolescents aged 15 to 19 dropped to 36.6 

per 1,000 population.7 In 2018, it decreased from 2017 

in both the 10-14 and 15-19 age groups, equal to 1.2 

per 1,000 women aged 10-14 and 35.0 per female aged 

15- 19 years, 1,000 people respectively.2 And decreased 

when compared in 2012 at 53 cases per 1,000 female 

population.1 And corresponding with research by the 

Foundation for Research and Monitoring on Health 

Justice to study Knowledge synthesis and public policy 

drive situation, health rights issues of vulnerable groups, 

a case study for driving premature pregnancy prevention 

strategies the England and the Netherlands in 1998 

in Western Europe. The England has the number 1 

pregnancy rate among teenage girls. The government has 

set a goal to cut the number of premature pregnancies in 

half within 10 years. And today, the teenage pregnancy 

rate in the UK has dropped to 14.5 per 1,000 people 

of the same age group and decreased in all population 

groups under the age of 25 years. This success resulted 

in England attracting attention from the World Health 

Organization (WHO) and countries including Thailand 

that have invited scholars from England to propose 

ideas Exchange knowledge and find useful solutions 
to the key issues that have slowed down the UK teen 

pregnancy rate over the past 10 years. It is effective by 

sex and relationship teaching, providing youth-friendly 

contraceptive services and supporting Young Parents to 

get an education,employment and training, etc.8

The results of data to find the relationship between 
knowledge, understanding, attitude, awareness and point 

of views on important with overall operation, problems 

and barriers in the operation of the relevant departments 

according to act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016). The 

result shows the sample have to knowledge, attitude, 

awareness and point of views have a positive relationship 

with the overall operation, problems and barriers in the 

operation of the relevant departments according to act 

for prevention and solution of the adolescent pregnancy 

problem, B.E. 2559 (2016). The understanding has no 

relationship with the overall operation, problems and 

barriers in the operation of the relevant departments 

according to act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016). It 

provides opportunities to promote personnel to work 

and develop work. The transfer knowledge and create 

a positive attitude have a positive awareness of work 

and perspective on reproductive health. The studies to 

personnel with a high level of awareness of the role of the 

Act will have an opportunity to promote the readiness of 

personnel in the local government organization in the area 

of prevention and correction of the problem of adolescent 

pregnancy is 2.76 times.9 Compared to agencies that 

perceived personnel at a low level. Corresponds to the 

studies of Daniel and others,10organizational readiness 

caused by the awareness of psychological factors and 

organizational structure. both at the individual and 

corporate level and the education,11 It was found that the 

attitudes, perceptions and willingness to change of the 

individual. It is an important factor for organizational 

readiness. That will be able to lead to the success of the 

organization.

The operation of the local authorities complying act 

for prevention and solution of the adolescent pregnancy 

problem, B.E. 2559 (2016) of Health Region 10. There 

is a policy to prevent and tackle adolescent pregnancy 

problems. With a project such as Teenager Youth 

Project to Prevent Policy Problems, School Pregnancy 

Program, Prevention program to solve the problem of 

pregnancy not ready in school age, project to educate 
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parents and children about not ready stomach and the 

school-age project, clear age, not eating, not pregnant, 

etc. There are encouragement of personnel to attend 

training and seminars and study visit on prevention and 

solution of teen pregnancy problems. However, there 

are still insufficient personnel and budget to manage this 
issue. The studies to the Local government organization 

supported by the budget health agency and there will 

be the readiness of personnel in the local government 

organization in the area of prevention and correction 

of adolescent pregnancy is 4.59 times compared to the 

agency that does not receive budget support.9 The study 

found that working with affiliate networks is another 
factor in enhancing local health performance. Especially 

in mobilizing resources, budgets, academic knowledge 

and personnel.12It is an important factor in the readiness 

of local communities for health management. And the 

study found that actions required by the community, 

supported by the municipality It stimulates participation 

in organizing activities. This resulted in the readiness of 

municipal operations.

In the operation of the local authorities, there are 

also strengths in managing the prevention and treatment 

of adolescent pregnancy problems. An agency that has 

cooperation between the public sector Private and public 

Strong leadership and the people had to form a group 

to carry out their activities until they were successful 

as well. The study found that working with network 

partners is another factor in enhancing local health 

performance.12 And study appears to the Participation 

of the public sector and communities in the form of 

supporting activities in the community Co-organizing 

activities and being a consultant for agencies.13 It will 

help local government organizations to be more readily 

available to operate than those in which the community 

does not participate.When looking at the weaknesses, 

there are still some issues that need to be taken to be 

more real and strong, such as the agency has intermittent 

operations and unable to reach teenagers along with 

inadequate personnel to take care of the problems of 

teenagers etc. The study show that the Local government 

organizations that operate the child council in the 

community for public benefit activities will have three 
times the readiness of local government personnel to 

prevent and solve adolescent pregnancy problems.9This 

was compared with the non-operating agency of the 

Child Council in the community. The study results are 

also consistent with those found that building network 

partnerships and enabling people to participate at a high 

level, there is a relationship with the readiness of health 

operations of municipal personnel.14

Based on the above information, it is known that 

the Act for prevention and solution of the adolescent 

pregnancy problem, B.E. 2559 (2016). It is a process for 

all departments in society to pay close attention to And 

a common interest in teen pregnancy problems which 

is ready to operate in every department. Whether it is 

personnel, budget, technology, management and other 

resources. To get involved to address the problem of 

adolescent pregnancy by encouraging the community or 

society to share awareness of the problem of adolescent 

pregnancy. 

Conclusion 

The circumstances of the birth of mothers aged 10-

14 years and 15-19 years of the health region 10, before 

it came into force act for prevention and solution of the 

adolescent pregnancy problem, B.E. 2559 (2016), the 

result appears since 2003 there is a tendency to deliver 

more and more. The highest in 2012 and in the year 2013, 

2014 and 2015 are likely to decline. After it came into 

force result appears the percentage trend of the number 

of births of mothers aged 10-14 and 15-19 in the health 

region 10 tended to decline in 2016 of the health region 

10 there was a decline in the cruise in 2016. However, 

there is still an increasing trend in 2017. Then in 2018 

there is a downward trend, but still not within the 

specified criteria. If personnel in the local government 
organization have knowledge, understanding, positive 

attitudes, awareness and point of views to importance 

in the local government organization relevant according 

to act for prevention and solution of the adolescent 

pregnancy problem, B.E. 2559 (2016). It provides 

opportunities to promote personnel to work and develop 

work, transfer knowledge. build a positive attitude,have 

a better awareness and perspective on more efficient and 
effective work on reproductive health. This depends on 

the cooperation elements in many areas, such as there 

is a policy to prevent and tackle adolescent pregnancy 

problems. The employees are encouraged to attend 
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training and seminars and study visit, there is an increase 

in the number of personnel and sufficient support for the 
budget for the operations Agencies have cooperation 

between government sectors. Private and public Strong 

leadership, there is continuous operation. As well as 

people have a successful integration of activities and 

most importantly, it can reach the youth. From the loud 

elements, if the work is taken seriously, this makes it 

more likely to have a positive effect on effective and 

efficient reproductive health work. 

Suggestion 

1. The administrators of the local government 

organization should organize activities to develop the 

performance of adolescent pregnancy prevention and 

correction to personnel who take care of and perform 

all aspects of this work, such as providing support in 

exchanging knowledge with other agencies, encourage 

a mentor to supervise and monitor the operation, 

budget support, sufficient personnel for the operation, 
coordination with relevant network parties, as well as 

providing various social welfare for teenagers.

 2. Executives should encourage local child 

and youth councils to have a forum to showcase their 

works or organize public benefit activities. Networking 
partners from allsectors join as mentors, support and 

advisor in organizing activities of the Child and Youth 

Council.

 3. The local administration administrators should 

be organized to share and learn about the successful 

work process and to be a model for the operation of local 

government organizations in the health region 10. 

Suggestions For Further Research 

1. There should be a qualitative research study, 

cognitive working motive,the readiness and participation 

of personnel who perform work within the local 

government organization related to Act for prevention 

and solution of the adolescent pregnancy problem, B.E. 

2559 (2016) to obtain clear details and guidelines for 

planning appropriate action, prevention and remediation 

of adolescent pregnancy problems.

2. The performance of personnel in the local 

government organization should be studied using other 

measures that are suitable for the sample to know more 

clearly about the problem. 
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Abstract

 Non-traumatic diaphragmatic hernia in adult is anuncommon condition. Abrought dead case of 27-year-old 
male for medico-legal autopsy was foundto be suffering from a massive left sided diaphragmatic hernia. 
The patient was suffering from repeated bouts of abdominal discomfort and constipation from last couple 
of months. Though he had sought medical care at different health care facilities but his condition was 
never suspected nor diagnosed till he was brought dead to the tertiary health care institute and autopsy 
conducted. The gross autopsy findings, histopathology and patho-physiology are discussed in detail along 
with emphasis on clinical diagnosis of this preventable cause of death. 
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diaphragmatic hernia in a 77yrs old male, who had 

died due to arteriosclerosis and interstitial nephritis. 

The presentation of congenital diaphragmatic hernia is 

usually seen at paediatric age but there are chances of 

delayed presentation at any age. In adult, the subjective 

symptoms are variable and may be misleading3. Itseems 

strange that such kind of enormous distortion of viscera 

could occur without any significant subjective symptoms, 
but it’s evident by this report and similar few reports 

that a diaphragmatic hernia could be silently sitting in 

an unsuspected adult. The incidental diagnosing of non-

traumatic diaphragmatic hernia at later ages or post-

mortem diagnosis indicates that the incidence of CDH 

could be really greater than what presumed in current 

medical literatures.

Case Report

On 9th July 2019, a27-year-old male, with sudden 

bout of abdominal pain, nausea, vomiting and severe 

dyspnoea presented to the Emergency Department of a 

tertiary health care centre. There was no history of any 

injury, loss of consciousness or bleeding from any orifice. 
The patient had few months’ history of mild dyspnoea, 

variable constipation and varying degree of abdominal 

discomfort. The abdominal pain was sudden in onset 

and was initially over hypo gastric region andgradually 

progressed and radiatedtothe epigastric region. The 

Introduction

The incidence of non-traumatic diaphragmatic 

hernia is a kind of eventration of the content of the 

abdomen through a weakened diaphragm wall due to, 

a congenital malformation. It is found in 1:2500 cases 

in new-born1. Embryologically, diaphragm is formed by 

complex mechanism of fusion of multiple embryonic 

membranes and myoblast. The congenital malformation 

is because of mal-development leading to structural 

defect at posterolateral region of diaphragm (Bochdalek 

hernia).Another type of congenital hernia occurs in 

retrosternal region kwon as Morgagni hernia which is a 

rare entity and found only in around 2% of all congenital 

diaphragmatic hernias2.

Such defect is most common on left side.The degree 

of severity of this disease depends upon consequent 

pulmonary hypoplasia and pulmonary hypertension 

with varying symptoms of respiratory, gastrointestinal 

and hemodynamic instabilities1. Though rare Bailey 

et al in his book had incidentally reported a case of 
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pain was accentuating with during deep inhalation.The 

unsuspecting Emergency Medical Officer had offered 
symptomatic treatment for pain abdomen and advised 

for USG abdomen and chest X-Ray. The patient was not 

cooperating and had left against medical advice after little 

relief without undertaking the advised investigations. As 

per the history submitted by the patient during this short 

hospitalisation, he had experienced similar bouts before 

within last few months and the symptoms had resolved 

within 1-2 hours of homemade remedies without any 

medical assistance. 

However, on the very next morning he again 

developed another bout ofsimilar symptomsbut in an 

aggravated form and fell unconscious. The relatives 

of the patient brought him back to the Emergency 

Department for further treatment. Unfortunately, he 

wasdeclared as brought in dead. As the patient was 

brought in dead, a Medico-legal case was registered and 

the body of the deceased was sent to our mortuary for 

Medico-legal autopsy to conclude the cause of death. 

Post-mortem Examination:During external 

examination we observed that deceased was cachexic 

and was having scaphoid shaped abdomen. The sclera of 

the eyes were showing yellowish discolouration. There 

were no external injury was present.Internal examination 

started with “I” incision from symphysismenti up till 

pubic symphysis. 

Figure 1: Indentation of Ribs over the Right Lung

Figure 2: Large intestine showing mucosal lining thinning
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On opening thoracic and abdominal cavity it was 

found that both the cavities were filled with two litres 
of reddish tinged fluid.On gross examination of lungs, it 
is found that both the lungs were oedemated, congested 

and blood was oozing out oncut section. Right lung were 

showing hemorrhagic and destructive changes. It was 

shrunken and firmly adhered to the chest wall which was 
weighed as 262grams. Left lung was moderately reduced 

and weighed as 386grams.In histological examination of 

lungs, it is seen that lungs were bilateral haemorrhage 

and oedema of alveolar space was observed. There are 

focal denudation of alveolar lining was seen and type 2 

pneumocyticprominence was present. Focal aggregates 

of acute inflammatory cells were also noted. The 
pulmonary haemorrhage with destruction of parenchyma 

was more in right lung as compared to left lung.Heart 

weighs as 278gms and multiple pin point haemorrhages 

were present over left ventricular surface of the heart 

and on the base of the heart.The liver was pushed to 

extreme left with atrophied gall bladder. Stomach was 

distended and filled with around 1.5 litres of liquefied 
food. The herniated loop of large intestine found tobe 

distended and contused at places.Histological section 

of large intestine was showing thinning of region of 

intestine with denudation of mucosal lining as shown in 

figure 2. The lamina propria, submucosa and muscularis 
mucosa shows inflammation and lympholyticinfiltrate. 
There are focal areas of serositis.

Discussion

Diaphragmatic hernia is an infrequent consequence 

of any diaphragm pathology including both traumatic 

and non-traumatic. Diagnosis might be get delayed as 

patient in sometime may be asymptomatic for years after 

trauma, until turned out to be life threatening. In adults, 

these types of defects are not common as most of the 

cases become symptomatic as a result of strangulation, 

mal-development, respiratory compromises, sub-acute 

intestinal obstruction and visceral rupture inside the 

chest and abdominal cavity. In our case report also, the 

history of illness was not significant and the patient was 
presented with usual irregular abdominal discomfort 

and constipation same as in other case reports4. If 

the Herniation or mal development of diaphragm is 

significant during neonatal stage we called it as congenital 

diaphragmatic hernia whereas if it presents in later stage 

then it can be named as “Acquire”, “Incidental” or “Sub-

acute”. Hence, as described in a study, acquired hernias 

shows two types of presentations; either in an incidental 

finding while doing radiological examination or during 
post-mortem examination after death5. Radiological 

imaging is promising in extracting the cause of death 

in unknown natural deaths as observed in other studies 

prior autopsy. However, it cannot be considered as a 

replacement for traditional autopsy6. 

Conclusion

These hernias are not common in adults, though 

usually diagnosed during investigations like x-ray or 

ultrasound; because the symptoms may not be severe 

in most of cases. The symptomatic cases present due to 

complications arising out of herniated organ or tissue 

which leads to immobilization and necrosis of particular 

fragment and leading to chest discomfort and breathing 

difficulty. The bowel movement will not be fine and 
consistent so the lack of appetite and constipation 

could be the only presenting complaint of patient on 

the emergency department visit. Timely diagnosis and 

surgical intervention is important for survival of such 

cases. In this type of cases, the recent advancement in 

autopsy techniques need to be considered like virtual 

and psychological autopsy before putting knife over to 

the body for dissection randomly.
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Abstract

Mepiquat chloride is a quaternary ammonium salt which is used as a plant growth regulator. We report 
the case of 18 year old tribal girl who had consumed Mepiquat chloride (5%) in an attempt of deliberate 
self-harm. The patient had symptomatic bradycardia and hypoglycaemia at presentation both resolved with 
supportive treatment. Unlike Chlormequat which can be fatal in humans when ingested mepiquat which 
lacks the choline subunit and has only a weak effect on the muscarinic and nicotinic receptors in the human 
body causing only mild bradycardia and hypoglycemia. Patient has been followed up for 1 year and she 
doing well with no sequelae. 
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Background

Mepiquat chloride (MChl) (syn: piperindinium 

chloride , 1,1dimethyl 1,1 dimethylpipierindinium 

chloride) is a quaternary ammonium ion that has 2 

methyl groups and 1 pentamethylene - 1.5 diyl group 

attached to nitrogen (Figure 1). It is an agrochemical, 

plant growth retardant and a Maillard reaction product. 

It is used as a plant growth regulator in agriculture to 

reduce sprout suppression in garlic, onions and in 

cereals to reduce unwanted longitudinal shoot growth 

(1). It acts by inhibiting gibberellic acid synthesis. The 

study by Edwards et al shows that gibberellic acid is 

a plant hormone which helps in plant development by 

stimulating rapid stem and root growth, inducing mitotic 

division in the leaves of some plants, and increase seed 

germination rate[2]

Studies that have investigated the short term 

toxicity of MChl have shown that dogs (mammals) are 

more susceptible to its toxicity compared to rodents. 

These studies have shown that dogs had excessive 

salivation and mortalities among the dogs after mepiquat 

ingestion. Post mortem studies in these animals revealed 

vaculolisation in the kidneys and siderin deposition in 

the liver , but the mechanism for these changes in these 

organs has not been elucidated [3,4]. However as per the 

Finnish safety and chemical agency study , currently 

there is no data in published literature on Mepiquat 

poisoning in humans[5]. We present a patient with 

mepiquat induced hypoglycemia and bradycardia which 

resolved with medical management. 

Case Presentation 

An 18 year old girl from Javadhi hills a tribal area 

presented to our Emergency department within 6 hours 

of an attempted deliberate self harm. She had consumed 

25 ml of a liquid following a domestic conflict with 
her mother. On enquiring; the relatives produced the 

container which was labeled as a liquid formulation 

of 5% Mepiquat chloride called Chamatkar. (Figure 

2) Within an hour of consumption of the toxin, she 

had 3 episodes of non bilious, non projectile vomiting. 

DOI Number: 10.37506/ijfmt.v15i3.15979
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She also reported dizziness and light headedness which 

lasted for a period of 1 hour. She was initially taken to 

a community health centre by her relatives, where she 

was symptomatically treated with intravenous fluid 
and antiemetics and referred to a higher for further 

management. Gastric lavage or forced emesis was not 

done.

On arrival in our accident and emergency 

department, she was conscious with normal sensorium. 

Her GCS was 15/15 and her vital signs were stable with 

a pulse rate of 63/min, blood pressure 110/60 mmHg and 

respiratory rate 20/min. On examination of the central 

nervous system: her pupils were dilated 4 mm but were 

equal and reacting to light. She was moving all 4 limbs 

with normal power and her plantars were flexor. The 
neck holding time and single breath count was normal. 

There was no focal neurological deficit. Her abdomen, 
cardiovascular and respiratory examination was normal. 

However within 1 hour of her presentation to casualty 

she complained of light headedness and dizziness, 

on examination she had bradycardia (pulse rate -56/

min). Due to the presence of bradycardia patient was 

investigated for other toxins such as Organophosphorus 

, but her serum pseudocholinesterase levels were normal 

7287 Units/L (normal range - 3000-8000 Units/L) . 

Her blood sugars tested at admission were low (60 mg/

dl). Other investigations done at admission to look for 

other causes of hypoglycemia including renal, hepatic 

dysfunction, but all her metabolic parameters were 

normal (Table 1). Her arterial blood gas and bleeding 

parameters were also normal. There was leucocytosis 

(14,100 cells/ml) which resolved by day 2.

Patient was treated with atropine injection for the 

management of symptomatic bradycardia in the accident 

and emergency department with which the bradycardia 

resolved.

Course in the Hospital

She was transferred to the medical ward for 

monitoring and management of symptomatic bradycardia 

and also for close observation of the possible evolving 

toxidrome of Mepiqaut. Apart from the initial episode 

of bradycardia treated with atropine, she subsequently 

didn’t have any further episodes of bradycardia. She 

continued to have hypoglycaemia in the range of (60-70 

mg/dl) for the initial 24 hours. She was managed with a 

continuous infusion of dextrose with continuous blood 

sugar monitoring. Her blood sugar levels became normal 

by day 3 of admission. Patient was observed till the fifth 
day post incident, she did not have any further symptoms 

and signs of any residual toxicity clinically. Patient was 

counseled by the psychiatrist and discharged. Patient is 

on telephonic follow up and 1 year later has no residual 

symptoms. 

Toxicological Analysis: 

In order to confirm the presence of Mepiquat, 
toxicology analysis was done on patient’s urine. HPLC 

was done in urine and also from the compound obtained 

from the container. Briefly, the processed urine sample 
was injected into a C-18 column (Discovery HS) with 

10% acetonitrile as the mobile phase with 1ml/min 

as 46min which confirmed the presence of Mepiquat 
chloride. There were no other metabolities identified in 
the patients urine. The chromatograms were analysed 

using Labsolutions software.the flow rate; the detection 
wavelength was set at 200nm and the retention time of 

the compound was 2. 

Table 1 baseline characteristics 

Haemoglobin (gm/ dL) 10.3

WBC Counts ( per cu. mm) 14,100 (N-73)

Platelets ( per cu. mm) 4,16,000

Sodium / Potassium (mmol/L) 143/4.2

Calcium/Phosphate (mg/dL) 8.80/4.8

Urea/ Creatinine (mg/dL) 16/0.55
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Liver function test 0.62/0.20/7.6/4.4/18/9/96

PT/INR/APTT 11.7/1.08/35.3

Pseudocholinesterase (Unit/L) 7287

Figure 1 Chamatkar Mepiquat Chloride

Discussion

Mepiquat chloride is a plant growth retardant and 

has not been reported to cause poisoning in humans. As 

per animal studies in rats it has been shown that when 

ingested orally mepiquat chloride is well absorbed and 

extensively distributed in the tissues. The bioavailability 

after oral ingestion is around 85%. Mepiquat is excreted 

unchanged mainly in the urine. Our patient’s urine 

analysis by HPLC also showed mepiquat and there were 

no other metabolites detected. The fecal excretion of 

mepiquat chloride is around 15% only (1).

Cont... Table 1: baseline characteristics

Acute oral toxicity studies done on Wistar rats 

showed that the LD50 of Mepiquat was 464mg/kg/

bw (equivalent to 270mg/kg).[4,5] The United States 

environmental protective agency (US EPA) study has 

placed Mepiquat in the class II or the moderately toxic 

category[4] and recently in 2020, the European Chemical 

Agency has placed Mepiquat in hazard class of Acute 

Tox. 3 as per the CLP classification [5].

The only two toxic manifestations which were 

noted in our patient following Mepiquat poisoning were 

transient symptomatic bradycardia and hypoglycaemia 

both of which resolved by 48 hours with supportive 

management.

In animals mepiquat acts on the nicotinic 

receptors though its affinity is 10 times lower than 
that of acetylcholine at these receptors. It can bind to 

the muscarinic receptors where its affinity is 5 times 
lower than atropine. Due to its affinity for the nicotinic 
receptor in cases of Mcl overdose patients can present 

with tremors, ataxia, abnormal posturing and motor 

incoordination, but our patient had none of these 

symptoms.

The Finnish safety agency also said that studies in 

rats and mice showed evidence of neurotoxicity due to its 

effect on the nicotinic receptors (tremors, convulsions, 

gasping, impairment of coordination and eye lid closure) 

after a single dose of mepiquat chloride (doses ≥ 270 
mg/kg by oral route and ≥ 1.50 mg/L by inhalation) [5]. 

However, none of these signs of neurotoxicity were seen 

in our patient during her course of hospitalisation and 

subsequent follow-up.

 The EFSA scientific report on the pesticide risk 
assessment of mepiquat showed that due to its activity 

on the muscarinic receptors it can cause bradypnoea, 

excess salivation and bradycardia; our patient presented 

with bradycardia which improved with intravenous 
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atropine (3).

Statement from the registration department of 

agricultural chemicals quotes studies with New Zealand 

rats using mepiquat chloride dissolved in 0.9% normal 

saline at the dose of 1mg/kg; showed that this compound 

induced short lived reduction in heart rate and blood 

pressure and this effect was blocked by premedicating 

with atropine and to some extent by diphenhydramine 

hydrochloride [6].

Studies in mice have shown that muscarinic 

receptors especially subtype M3 play an important role 

in the release of insulin from the pancreatic cells after 

cholinergic stimulation (7). This release of insulin could 

have caused hypoglycemia in our patient. Hence based on 

animal studies, both bradycardia and the hypoglycaemia 

in our patient can be explained by effect of mepiquat on 

the muscarinic receptors 

There are reports by Brdale , Vijitharan and Yang on 

chlormequat poisoning a similar plant growth regulator 

which also has similar quaternary ammonium structure 

but has choline as a chlorinated derivative [8-10],. Case 

reports of chlormequat poisoning in humans have 

documented respiratory failure secondary to its action 

on neuromuscular junction of the diaphragm muscles. 

This action was due to its choline subunit acting as a 

partial agonist on the acetylcholine nicotinic receptor 

in the neuromuscular junction of the diaphragmatic 

muscles. Our patient didn’t have any of the severe 

cholinergic symptoms neither did she have any muscle 

weakness or respiratory distress. This could have been 

due to lack of choline subunit in Mepiquat; hence 

mepiquat has only weak activity on the muscarinic and 

the nictotinic receptors in comparison to chlormequat. 

Both Chlormequat and Mepiquat can cause bradycardia 

similar to organophosphorus poisoning but there are 

no SLUDGE symptoms and cholinesterase levels are 

normal. 

Mepiquat is a plant growth inhibitor, when ingested 

by humans with intent of deliberate self-harm can present 

with bradycardia and hypoglycaemia due to its effect on 

the nicotinic and the muscarinic receptors
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Abstract

Background: Increasing the number of diabetic patients and the ignorance of most of these patients about 
the dangers arising from it is a challenge that threatens human lives.

Materials and Method: In this paper, a new solution based on the Gray Wolf Optimization (GWO) algorithm 
for predicting type 2 diabetes is presented. The main purpose of the proposed method is to increase the 
accuracy of prediction and also to reduce the probability of getting stuck in local optimal points. In more 
detail, the proposed method consists of two parts: 1- data preprocessing including data preparation and 
noise cancellation and 2- data classification using gray wolf algorithm. The Pima Indians Diabetes dataset in 
MATLAB simulation environment was used to analyze the data and compare the research results.

Results: The simulation results show that by adjusting the parameters of the gray wolf algorithm, about 6% 
better prediction accuracy is obtained than other researches.

Conclusion: Also, for a more accurate evaluation of the proposed method, two other datasets have been 
used for testing. The results of experiments show that the proposed model for health management in diabetes 
is effective. 

Keywords: Disease forecasting, Gray Wolf Optimization (GWO), Diabetes, Clustering.  

Introduction

Diabetes is a chronic disease that is diagnosed with 

high blood glucose levels. About half of all diabetics 

have inherited traits, which is one of the most important 

features of diabetes. Poor pancreatic insufficiency and 
insufficient use of insulin are among the causes of 
diabetes. The International Diabetes Association (IDF) 

has reported recent data on diabetes in the Diabetes 

Atlas (Seventh Edition).1 Statistics show that in 2020, 

the number of diabetics worldwide was about 460 

million, which given the growing number of diabetics is 

projected to reach 640 million.

It seems necessary to focus more on people at high 

risk of diabetes to reduce the prevalence and effects 

of diabetes. We need information-based methods to 

study high-risk groups for diabetes. In this regard, 

meta-heuristic algorithms are good tools that are used 

as computational processes to discover patterns in 

large datasets and include several solutions such as 

evolutionary clustering, machine learning and Gray 

Wolf Optimization (GWO) algorithm.2-5

In recent years, various data mining methods have 

been used to predict diseases. Patil presented a hybrid 

predictive model in which the k-means clustering 

algorithm was used to validate the data class label and 

C4.5 decision tree algorithm was used to create the final 
model.6 The results of his proposed method have an 

accuracy of 92.38% in classification. Aliza compared 
the predictive accuracy of the MLP model in the neural 

network with the decision tree algorithms ID3 and J48.7 

The comparisons showed the superiority of the pruned 

J48 tree with 89.3% accuracy compared to the others with 

81.9% accuracy. Codina proposed artificial flexibility on 
multilayer perceptron (AMMLP) as the final model for 
predicting diabetes with an accuracy of 89.93%.8 All of 

the studies used the Pima Indians diabetes database for 
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experiments. Also, the toolbox used by most researchers 

to perform the analyses was WEKA software.

Vijoyan examined the benefits of using different 
data processing methods to predict diabetes.9 The 

preprocessing methods studied were PCA and 

discretization. Researches show that the preprocessing 

improves the accuracy of simple Bayesian classification 
and decision tree. This reduces the accuracy of the 

backup vector machine. In another paper, researcher 

analyzed the high-risk indicators of type 2 diabetes using 

association rules and the evaluation of false positive 

rates.10 Zhou also suggested the area of the ROC curve, 

the values of sensitivity and specificity for validation 
and review of test results.11

Sojania presented an Android-based application 

solution for raising awareness about diabetes in his 

paper.12 Wang proposed an improved k-means clustering 

algorithm by removing noise data.13 Yanbui Sun 

proposed a solution to improve the selection of k-means 

initial clustering centers based on the Forubenius 

distance.14 Wang proposed an improved k-means 

clustering algorithm with variance in which the primary 

clustering centers were selected using the Hoffmann tree 

structure.15

Omprakash and Saini presented the risk score for 

Indian overweight diabetes as a tool to show diabetes 

to solve the problem of diagnosis or late diagnosis 

of diabetes.16 Longfei and Senlin proposed k-means 

clustering in pairs and limited to a certain size to 

represent the population at high risk of diabetes.17 This 

solution provided a tool for classifying the risk of the 

disease.

In summary, some of the research done to predict 

diabetes. However, the accuracy of the prediction and 

the validity of the data were not sufficient for real 
applications. In addition, most of the models proposed 

by researchers work well only on specific datasets that 
do not have acceptable results on different datasets. 

Therefore, we need to create a new forecasting model 

with higher accuracy and compatibility with other 

datasets. In this paper, the Pima Indians dataset is used 

to test the proposed model.

Materials and Methods

In this paper, a new solution based on the GWO 

algorithm for predicting type 2 diabetes is presented. In 

the proposed algorithm, stronger wolves are replaced 

by weaker wolves based on their fitness level. In each 
iteration of the algorithm, the degree of suitability is 

calculated and if it improves, the algorithm is repeated 

again, otherwise the algorithm terminates. The main 

purpose of the proposed method is to increase the 

accuracy of prediction and also to reduce the probability 

of getting stuck in local optimal points. To ensure the 

accuracy of the proposed model, the proposed method 

is tested on two datasets. In more details, the proposed 

method consists of two parts: 1- data preprocessing 

including data preparation and noise cancellation and 2- 

data classification using GWO algorithm.

Data Preprocessing

One of the most effective tasks in creating a model 

is data preprocessing, which plays an important role in 

the process modeling by increasing the quality of data in 

large quantities.18 At this stage, the dataset optimization 

is done by using some appropriate methods. First, 

numerical properties that have a certain interval are 

transferred to the interval of zero and one and the 

normalization is performed on them. In the second stage 

of preprocessing, the output data is identified using 
k-means clustering and the mean value is recorded. At 

this point, some unknown values recorded in the dataset 

are also recorded with the mean value. Then, in the 

next step, the degree of dependence of the properties 

on the class property is calculated and the less effective 

properties are excluded from the feature set based on 

that. In this way, the complexity of the data is reduced.

· Gray Wolf Optimization

The gray wolf algorithm is derived from the social 

life of gray wolves to determine the leader, which was 

actually proposed by Mirjalili et al. in 2014.19 Four types 

of gray wolves, including alpha, beta, delta, and omega, 

are used to simulate the leadership hierarchy. Also, three 

main stages of hunting, namely bait search, bait siege 

and bait attack are performed to perform optimization. 

Gray wolves are considered agile predators, meaning 

that they are at the top of the food chain. They prefer to 
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live in groups. The average size of the group is 5 to 12 

wolves. The remarkable thing is that they have a special 

and difficult hierarchy for social domination.

The leaders of the group are a man and a woman 

named alpha, who are mostly responsible for deciding 

on hunting, where to sleep, when to wake up, and so 

on. Alpha decisions are communicated to the group. 

However, there is also a kind of democratic behavior in 

which the alpha follows the other wolves in the group. At 

gatherings, the whole group acknowledges the alpha by 

holding their breath. Alpha is also called the dominant 

wolf because his commands must be carried out by the 

group. Alpha wolves are only allowed to mate. Alpha 

is not the strongest member of the group, but the best 

in terms of group management. This shows that the 

organization and discipline of a group is much more 

important than its strength.20

The second level is in the beta gray wolf hierarchy. 

Beta are sub-wolves that help alpha make decisions or 

other group activities. The beta wolf can be male or 

female, and will probably be the best candidate for alpha 

if one of the alpha wolves dies or gets old. The wolf beta 

must respect alpha while commanding other lower level 

wolves. In fact, it plays the role of an alpha consultant 

and regulator of the group. Beta boosts alpha commands 

throughout the group and gives feedback to alpha.

The lowest grade is the omega gray wolf. Omega 

plays the role of the victim. Omega wolves must always 

surrender to all dominant wolves. They are the last 

wolves allowed to eat. It seems that omega is not an 

important person in the group, but on the other hand, 

if omega is lost, the whole group will face civil war 

and problems. This is due to omega causing violence 

and frustration in all wolves. This helps to maintain 

the whole group and the hierarchical structure. In some 

cases, omegas support the group.

If the wolf is not alpha, beta, or omega, he is called 

delta. Delta wolves must submit to alpha and beta, but 

they dominate omega. Scouts, guards, elders, hunters 

and caretakers belong to this category. The scouts are 

responsible for watching the boundaries of the group’s 

territory in the event of any danger. Guards ensure the 

safety of the group. The elders are experienced wolves 

that used to be alpha or beta. Hunters help with alpha 

and beta when hunting prey and providing food for the 

group. Finally, caregivers are responsible for caring for 

weak, sick, and injured wolves in this group.

Results

The proposed algorithm is simulated using MATLAB 

2020 software on Pima Indians. Validation methods with 

10 repetitions of k-fold cross validation and percentage 

split with different percentages were used to obtain the 

most accurate answer. In the first validation method, the 
dataset is divided into 10 subsets and in 10 consecutive 

periods, 9 subsets are used as training sets and another 

set is used for testing. In the second validation method, 

the data is used as a training set and the rest as a test set. 

Also evaluation parameters are true positive rate (TPR), 

false positive rate (FPR), true negative rate (TNR), false 

negative rate (FNR), accuracy and f-measure.

In addition to the mentioned parameters, the ROC 

diagram related to the simulation is also calculated. This 

chart shows the ratio of true positive to false positive. 

The model is more accurate, if the level of chart is higher.

The simulation results using each of the methods 

listed in Table 1. As can be seen, the application of 

k-fold method results in an accuracy of 98.94% and the 

use of percentage split method results in an accuracy of 

97.59%. With this result, if the accuracy of the model 

is considered as the main criterion of the accuracy of 

the proposed model, the k-fold validation method with 

a value of k = 10 is superior to the other. However, a 
closer look at the Table 1 shows that the amount of FPR 

in the second method is lower than in the first method, 
which means that in this method a person without 

diabetes is less likely to be labeled diabetic and in certain 

circumstances is a better option than the first method.
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Table 1. Best test results on Pima Indian dataset
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Also, the correct negative rates in the second method is superior to the first method (higher values), and this is 
useful when we want to identify people who do not have diabetes more accurately, in which case the percentage split 

validation method is better than the other. In other cases, the first method is superior. The accuracy and f-measure 
values in the first method are better than the second method.

Figure 1 shows the ROC diagrams of the experiments performed on the dataset. The below area of the graph 

is large. This means that the ratio of the number of true predictions to false predictions on the dataset is higher. 

Therefore, considering the ROC diagram, the accuracy of the proposed model on the dataset is acceptable.

Figure 1. ROC diagram of the proposed model on the Pima Indian dataset

· Model Validation

To prove that the proposed model improves the 

predictive accuracy, we compare the results with the 

experiments of other researchers in this field. Table 2 
summarizes this comparison.

The obtained accuracy of the proposed method is 

97.59% in the lowest case and 98.94% in the best case. 

As can be seen in Table 2, the accuracy of the proposed 

Patil method is 92.38%, which is the closest to the 

accuracy of the proposed method in this paper. The 

accuracy of the Cedeno method, which is a model based 
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on a neural network, is 89.93%. Other methods based 

on decision trees are also less than expressed values. 

Therefore, the proposed method is more appropriate 

than the other proposed methods.

Table 2. Comparison of the proposed model with 
other methods

Method Accuracy (%)

Our model 98.94

Patil [6] 92.38

SVM+ k-means 89.93

Decision Tree 89.30

PCA 84.50

Logistic 78.22

Meta-Heuristic 75.75

Simple Bayesian 74.94

Discussion and Conclusion

The aim of this article was to create an appropriate 

predictive model for the diagnosis of high-risk diabetes. 

In this paper, a new model for forecasting is proposed, 

which includes two stages: the data preprocessing phase 

and the categorization phase. In the preprocessing phase, 

the k-means clustering algorithm identifies the outgoing 
data and replaces it with the mean value. The second 

phase is based on the gray wolf algorithm, which uses 

the categorized data. The results obtained from the 

simulation were compared with the results of other 

research works in this field and it was found that the 
accuracy of the proposed model is higher than other 

researches.

Data collection from the country’s hospitals and 

examining patients with internal diabetes and creating 

an application on a mobile phone to test for diabetes can 

be examples of prospects and achievements in future 

works.
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Abstract

This study explores how glimepiride, alone or in combination with sitagliptin, affected glycemic control in 
Type 2 diabetes patients. Type 2 diabetes was induced in rats by feeding them a high-fat diet and injecting 
them with Alloxan and nicotinamide. Forty-two rats were divided equally into seven groups. Negative 
control and group 2-7: rats fed with the HFD Positive control (diabetic non-treated) Group (T1, T2, T3, T4 
and T5) were treated with monotherapy and combination. All the treatment regimen reduces fasting blood 
glucose and enhanced GLP-1 and insulin level as indicated by an increase in the area under the curve. 
Additionally, as opposed to monotherapies, the combination category had better glycemic regulation. As a 
result, we assume that sitagliptin/glimepiride combined therapy has a synergistic effect.

Keywords: monotherapies, synergistic, insulin, GLP-1.  

Introduction

Diabetes Mellitus (DM) is a metabolic condition that 

affects many people. Since type 2 diabetes is a chronic 

condition, treatment must be increased over time. Current 

therapies can also increase the risk of hypoglycemia, 

weight gain, and gastrointestinal intolerance, all of which 

are significant obstacles to achieving optimal glycemic 
control 1. “Treatment with a single antihyperglycemic 

agent is often unsuccessful in achieving and maintaining 

glycemic control in patients with many diseases require 

combinations of antihyperglycemic agents” 2 

Two incretin-based therapies, glucagon-like 

peptide-1 receptor (GLP-1R) agonists or molecules 

that prevent the breakdown of incretin hormones, 

were recently accepted as potential pharmacological 

approaches for treating type 2 diabetes (DPP-4 inhibitors) 
3. DPP-4 inhibitors, which increase circulating levels 

of type 2 diabetes and boost glycemia, are the new 

treatment technique. Endogenous GLP-1 and improved 

glycemia are favoured. Gliptins are a type of enteral 

anti-diabetic drug that works by competing with the 

enzyme DPP-4 to enhance and prolong the physiological 

activities of incretin hormones. Sitagliptin is one of the 

most effective DPP-4 inhibitors available today 4.

The purpose of this research was to assess the 

influence of the DPP-4i, sitagliptin, in combo with 
glimepiride in different dose regimen to glycemic 

control with improved physiological efficiency and 
safeness relative to currently available medicines.

Material and Methods

Experimental animal and diet 

For four weeks, male Wistar rats were fed a high-fat 

diet (HFD) and free access to water. The basal diet fed to 

normal control rats. Food was substituted regularly, and 

any leftovers were removed.

Induction of diabetes mellitus type II

For four weeks, rats were fed a high-fat diet. 

Every three days, the fasting blood sugar level was 
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measured. After four weeks, the rats were given a single 

intraperitoneal injection of monohydrated Alloxan 120 

mg/kg, followed by a single intraperitoneal injection of 

nicotinamide 50 mg/kg. Every rat’s fasting blood sugar 

level was measured three days after administration. 

Diabetic rats included in the study if their FBG level 

was more significant than 135 mg/dl. A basal diet fed 
to the control rats. The treatment with drugs and their 

combinations began on the third day after the blood 

glucose level was measured 5.

Experimental Design: 

Forty-two rats divided equally into seven groups, 

six rats in every group. Group (C-ve): negative control 

received 1% dimethyl sulfoxide (DMSO) orally. Groups 

2–7 fed the HFD for four weeks before receiving a 

single injection of AX-NA (120-50 mg/kg, i.p.). Group 

(C+ve): Positive control (diabetic non-treated) received 

1% (DMSO) orally. (T1) group: rats were treated with 

sitagliptin (1.42 mg/kg/day, orally) for 28 days. Group 

(T2): rats were treated with glimepiride (0.11 mg/

kg/day, orally) for 28 days. Group (T3): A mixture of 

both medications were used to treat rats, sitagliptin/ 

glimepiride in half (1/2) the mentioned doses, orally 

for 28 days. Group (T4): A mixture of the two drugs 

were given to rats 1/2 sitagliptin/ 1/4glimepiride doses 

mentioned above, orally for 28 days. Group (T5): Both 

drugs used to treat rats, 1/4 sitagliptin/ 1/2glimepiride 

doses as mentioned above, orally for 28 days. 

All group tested for the following parameters:-

Fasting Blood Glucose (FBG)

At different time points (0, 14, and 28 days), the 

fasting blood glucose level was calculated. A digital 

glucometer Accu-check (Roche Diagnostic®, Germany) 

was used to collect blood samples and test glucose using 

the Glucose Oxidase–Peroxidase Enzymatic Method.

Biochemical Assays 

Blood specimens were obtained by heart puncture; 

test tubes were used to collect blood specimens, no 

anticoagulant permitted the blood to coagulate and stand. 

Serum was isolated from coagulated blood specimens by 

centrifugation at 1000 rpm for 15 minutes, and serum 

samples then preserved at -20°C before use.

Serum insulin and “Glucagon-Like Peptide-1 
(GLP-1)”

During the first day of the trial, the acute levels of 
“Glucagon-like peptide-1 (GLP-1) and serum insulin” 

were measured in blood serum after a single dose of 

scheduled care. Blood was drawn from the tail vein at 

0, 20, 30, 40, 50, and 60 minutes. Twenty-eight days of 

scheduled care, blood serum was used to determine the 

sub-chronic level.

Statistical Analysis

SPSS was used to perform statistical analysis on 

the data based on “One-Way and Two-Way Analysis 

of Variance (ANOVA) using a significant level of 
(P<0.05)” 6.

Result and Discussion

“Fasting blood glucose” level mg\dl:

The values of fasting blood glucose for the seven 

groups showed no significant differences (P<0.05) before 
diabetic induction. The results showed a substantial rise 

(P<0.05) in fasting blood glucose after three days of 

inducing diabetes in all induction groups in comparison 

with the negative control group (Cve-). 

After the fourteenth and twenty-eight days of 

treatment with sitagliptin and glimepiride as single or 

combination administration, a significant reduction 
(P<0.05) of fasting blood glucose when compared with 

the positive group (Figure 1), while only group F treated 

with 1/2 dose of sitagliptin + 1/4 dose of glimepiride 

recorded the highest reduction (95.2 ± 3.19) mg/dl 

with non-significant when compared with the negative 
control group. At the same time, the control positive 

group (C+ve) continued to increase in the level of (FBG) 

at all periods of the experiment. 
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Figure 1: The effect of different schedule treatment of (Sitagliptin and Glimepiride) on FBG mg/dl level in 
diabetic rats after 14 and 28 days

The aim of calculating the fasting blood glucose level decreasing percentage is to determine the treatment’s 

ability to lower blood glucose levels measured for 14 and 28 days. The highest reduction (72.1 %) of treatments in 

group T4 while (65.2 and 59.8 %) for group T3 and T5 respectively. Table 1 shows the formula for calculating the 

reduction percentage:

Table 1: Effect of different schedule treatment of (Sitagliptin and Glimepiride) on the decreased proportion 
of fast blood glucose levels after 14 and 28 days

Groups Decreasing (%) after 14 days
Decreasing (%)

after 28 days

(G-ve) negative control ----- -----

(G+ve) Positive control -2.15 - 7.1

( T1) Sitagliptin 100 mg 44.6 61.6

( T2) Glimepiride 8 mg 39.4 65.0

(T3) 1/2 Sita + 1/2 Glim 56.4 65.2

(T4) 1/2 Sita + 1/4 Glim 68.8 72.1

(T5) 1/4 Sita + 1/2 Glim 51.7 59.8
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The interaction between sitagliptin and glimepiride 

analyzed with isobolograms and the combination index 

(CI). A CI value of group T4 (sitagliptin 50mg/2mg 

glimepiride) after 14 and 28 days of treatment less than 

1.0 indicates the synergistic effect of interaction shown in 

fi gure (2 A and C), while the CI value of groups (T3 and 
T5) more than 1.0 and less than 4.0 indicates the additive 

effect of interaction between the two compounds show 

in Figure (2 B and D).

An isobologram illustrates the effect of two 

compounds on fasting blood glucose in diabetes 

patients. The concentrations of the compounds are 

described by the “x- and y-axes of the isobologram”. 

The ‘line of additively’ at groups (T3 and T5) is a 

straight line connecting the individual concentrations 

of the compound (when used alone) needed to obtain 

the same or lower level of fasting blood glucose. 

When the combination curve in group T4 is below this 

line (depending on 95 per cent confi dence limits), the 
relationship is considered synergistic. 

Figure 2: The synergistic and additive interaction of fasting blood glucose level between glimepride (glim) 
and sitagliptin (sita). (A) Synergistic effect between glim 2mg + sita 50 mg after 14 days of treatment. (B) 

additive effect between glimepiride and sitagliptin after 14 day of treatment, glim 4 mg + sita 50 mg  , glim 
4 mg + sita 25 mg . (C) Synergistic effect between glim 2mg + sita 50 mg after 28 days of treatment. (D) 

additive effect between glimepride (glim) and sitagliptin (sita) after 28 day of treatment, glim 4 mg + sita 50 
mg  , glim 4 mg + sita 25 mg . 

Induction of diabetes type II in rats had been 

done by injection of a single dose (150mg/kg B.W) of 

alloxan with (50 mg/kg B.W.) of nicotinamide, and 

this confi rmed through blood glucose test which leads 
to blood glucose level more than 135mg/dl the result 

obtained in this study.

Alloxan injections cause alloxan “selective uptake 

into a pancreatic beta cell” 7 through the Glucose 

transporter (GLUT2). In vivo, successful prevention 

of “redox cycling and ROS generation” may avoid 

pancreatic beta-cell death and alloxan diabetes 

production 7,8,9. As a result, it is possible to assume 

that alloxan-induced “pancreatic beta-cell toxicity and 

diabetogenicity” are caused by redox cycling and toxic 

ROS generation combined with alloxan’s hydrophilicity 

and glucose similarity in molecular form.
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Nicotinamide, on the other hand, protects the beta 

cell from this effect, and its use as a post-treatment drug 

in a DM-induced model shown in multiple studies to 

stop the gradual damage effect of many chemicals 10,11.

As a result, a model should simulate varying levels 

of insulin resistance, close to that seen in the DM patient 

group. The signifi cant decrease in fasting blood glucose 
in all treated groups at 14 and 28 days of study with 

the synergistic effect of combination at group T4 and 

additive effect at group T3 and T5 may be due to the 

low glimepiride dose. Sulfonylureas (SU) at a quantity 

of 2 mg may be enough to raise intracellular calcium 

concentration in beta-cells to the level needed to induce 

insulin secretions.

This supports the idea that SU must be used in small 

doses to prevent hypoglycemia caused by inadequate 

insulin secretion. Since sulfonylureas stimulate glucagon 

secretion, a lower SU dose may be effective in the case 

of a severe hypoglycemic impact 12. Inventive+ phrasing 

Administering a DPP4 inhibitor (sitagliptin) reduces 

glucagon and blood glucose. DPP-4 inhibitors function 

by increasing incretin levels (GLP-1 and GIP), which 

block glucagon release, increasing insulin secretion, 

slow gastric emptying, and lowering the levels of blood 

13,14.

GLP-1 level mg\dl on the fi rst and 28 days of 
different schedule treatment

Diabetic rats had a lower area under the curve (AUC) 

than normal rats in the current study. The glimepiride 

effect, sitagliptin or their combination elevation the 

AUC of active plasma GLP-1 compared to diabetic rats 

at the fi rst time of treatment (short period). Sitagliptin 
signifi cantly raised the AUC (0-60 min) of plasma active 
GLP-1; the glimepiride addition sitagliptin treatment 

caused an additional elevation (fi gure 3). Group T4 
shows the highest signifi cant (P≥0.05) AUC of GLP-1 
than the other treated groups and positive control. After 

28 days of treatment, the result of the area under the 

curve of “plasma active GLP-1” showed a substantial 

rise (P≥0.05) in all the groups that have been handled 
compared to the positive control group. Group C-ve and 

T4 has recorded the highest level of GLP-1 compared 

with other treated groups, while group T4 was the best 

one at the end of the study. Figure (4)

Figure 3: Area under the curve estimated the GLP-
1 level on the fi rst day of administration a single 

dose. (short term study) G-: normal, G+: Diabetic, 
T1: sitagliptin 100 mg/kg, T2: glimepride 8 mg/

kg, T3: glimepiride 4mg/kg + sitagliptin 50mg/kg, 
T4: glimepiride 2mg/kg + sitagliptin 50mg/kg, T5: 

glimepiride 4mg/kg + sitagliptin 25mg/kg. 

Figure 4: Area under the curve estimated the GLP-
1 level on 28 days of administration. (sub chronic) 
G-: normal, G+: Diabetic, T1: sitagliptin 100 mg/
kg, T2: glimepride 8 mg/kg, T3: glimepiride 4mg/
kg + sitagliptin 50mg/kg, T4: glimepiride 2mg/kg 
+ sitagliptin 50mg/kg, T5: glimepiride 4mg/kg + 

sitagliptin 25mg/kg. 

For the fi rst few days, the use of sitagliptin changed 
the AUC (0-60 min) for active plasma GIP-1, adding 

glimepiride signifi cantly enlarged the AUC levels in 
all variety classes. Our study scanned the infl uence of 
sitagliptin, glimepiride or combination on “active plasma 

GLP-1” levels in rats with T2DM. The AUC levels of 

active GLP-1 were signifi cantly elevated from baseline 
after administering different schedule treatments for the 

fi rst and 28 days; as predicted, the positive control group 
was highly minor than AUC, suggesting that sitagliptin 

and glimepiride may rise active GLP-1 plasma levels.
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This conclusion may be explained by the fact that 

glucose absorption in the small intestine is promoted 

more in T2DM rats than in normal rats 15. However, 

a far larger level of glucose goes to the lower small 

intestine due to inhibiting Sodium-dependent glucose 

cotransporter1 “(SGLT1) in the upper small intestine, 

resulting in a stronger promotion of glucose-stimulated 

GLP-1 secretion by L cells”. At 60 minutes, sitagliptin 

and glimepiride signifi cantly increased active GLP-1 
levels compared to baseline (early phase). The early rise 

explanation in GLP-1 has been suggested to be due to 

mechanisms that are not direct, like endocrine or neural 

responses that might be needed because the meal does 

not arrive in the lower small intestine in such a short 

time, where about all L cells are found 16.

Late evidence suggests that, although the number 

of L cells in the lower intestine is much higher, L cells 

can still be found in the upper intestine, explaining the 

rapid growth of GLP-1 17. The increase in GLP-1 levels 

in all treated groups compared to the positive group 

throughout the experiment could be due to increased 

L-cell receptors or L-cell regeneration, consistent with 

Bhat et al 18. It’s likely that normal rats’ physiology and 

normal levels of glucose-regulating hormones, including 

GLP-1, prevent a signifi cant rise in GLP-1. Since 
diabetic rats have lower insulin and GLP-1 levels, GLP-

1 induction is more important for lowering elevated 

glucose levels. These results suggest that the GLP-1 

level is more important in long-term treatment than in 

short-term treatment.

Insulin level mg\dl on the fi rst and 28 days of 
different schedule treatment

AUC of insulin level from 0– 60 min revealed 

that all treated groups (T1, T2, T3, T4, T5 and C+ve) 

showed a substantial reduction (P≥0.05) in insulin level 
compared with the negative control group in 1st and 28 

days of study. All groups that have been treated showed 

a substantial reduction (P≥0.05) in insulin level at the 
end of the study compared to the fi rst day of induced 
diabetes. Group T4 (1/2 sitagliptin+1/4 glimepiride) 

record the maximum value of insulin in short and long 

periods of study juxtaposition to the other treated groups 

and positive group. The positive control group, on the 

other hand, showed a substantial decrease (P≥0.05) in 

comparison with the all treated and negative control 

groups at the length of the experiment. Figure (5) (6).

Figure 5: Area under the curve estimated the insulin 
level on the fi rst day of administration a single 

dose. (short term study) G-: normal, G+: Diabetic, 
T1: sitagliptin 100 mg/kg, T2: glimepride 8 mg/

kg, T3: glimepiride 4mg/kg + sitagliptin 50mg/kg, 
T4: glimepiride 2mg/kg + sitagliptin 50mg/kg, T5: 

glimepiride 4mg/kg + sitagliptin 25mg/kg. 

Figure 6: Area under the curve estimated the 
insulin level on the 28 day of administration a 

single dose. (sub chronic) G-: normal, G+: Diabetic, 
T1: sitagliptin 100 mg/kg, T2: glimepride 8 mg/

kg, T3: glimepiride 4mg/kg + sitagliptin 50mg/kg, 
T4: glimepiride 2mg/kg + sitagliptin 50mg/kg, T5: 

glimepiride 4mg/kg + sitagliptin 25mg/kg. 

The decrease in insulin level that seen in all 
groups, after administration of alloxan  

The decrease in insulin level seen in all groups after 

administration of alloxan and nicotinamid was due to 

partial destruction of β- cells which are in control of 
insulin production. Consequentially lead to decrease 

levels of insulin level that lead to the development of 

DM2, which is indicated by the reduction area under 

the curve recorded in our current study 5. While the 
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increased level of insulin that seen at the end of the study 

in T2, T3, and T4 in comparison with the period of 1st 

day which is act on “ closing the potassium channels of 

the pancreatic beta cells.19,20. 

Moreover, Jackson and Bressler 21 reported the 

secretion of glucagon from pancreatic α-cells was 
inhibited by sulfonylureas. While significant differences 
recorded to T4 among other groups may be due to the 

augment effects of sitagliptin in combination therapy 

that ameliorate insulin level, Such effects include 

glucose-dependent stimulation of insulin secretion and 

inhibition of glucagon secretion, and preservation of -cell 

mass through cell proliferation and apoptosis inhibition 
22. Furthermore, the typical effects of sitagliptin and 

glimepiride, both of which impact the acts of peripheral 

insulin, have other patterns of improving diabetic 

status. In HFD-induced rats, sitagliptin inhibited 

gluconeogenesis and hepatic glucose development 

due to decreased glycerol availability due to reduced 

glycerol release from adipose tissues 23. Glimepiride has 

also been shown to have an insulin-sensitizing effect, 

likely through stimulation of GLUT4 transport protein 

activation and translocation in fat and muscle 24. For all 

three parameters studied, Group T4 had the best results.

Conclusions

The finding of this research conducting that 
combination treatment therapy for type 2 diabetes 

mellitus is more effective in glycemic control than 

monotherapy treatment.
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Abstract 

Underweight, have an impact on low cognitive, productivity, and intellectual abilities in children. This 
study aimed to analyze ecologically the factors related to underweight among children under two years in 
Indonesia.The study conducted using secondary data from the Indonesia Ministry of Health official report.
Apart from the prevalence of underweight in children under two years, four other variables analyzed as 
independent variables were the percentage of population passing Junior High School, poor population, 
exclusive breastfeeding, and prevalence of low birth weight.Data were analyzed using cross-tabulation. 
The results showed there was no relationship between the prevalence of underweight in children under two 
years with the percentage of population passing Junior High School and the percentage of poor population.
Meanwhile, there is a positive relationship between the prevalence of low birth weight with the prevalence 
of underweight in children under two years. The higher the prevalence of low birth weight, the higher the 
prevalence of underweight in children under two years. Moreover, the study found the higher the percentage 
of exclusive breastfeeding, the lower the prevalence of underweight in children under two years in a region. 
The study concluded that ecologically two variables have an ecological relationship with the prevalence of 
underweight in children under two years, namely the prevalence of low birth weight and the percentage of 
exclusive breastfeeding. 

Keywords:ecologicalanalysis, secondary data, under weight, under two years. 
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Introduction

Poor nutrition can lead to a poor quality of life too. 

It is not only the physical development of the child that 

is disturbed, but also their intellectual development1. 

Several previous studies have revealed that underweight, 

especially at an early age, will have an impact on 

children’s growth and development. Children who are 

malnourished will be thin, small, and short. Underweight 

will also have an impact on low cognitive and intellectual 

abilities in children, and affect the decline in children’s 

productivity2.

The age of 0-24 months (children under two years) is 

a period of rapid growth and development, so it is often 

stated as a golden period that can be realized if babies 

and children receive appropriate nutritional intake for 

optimal growth and development. Conversely, if at that 

time the baby does not get food according to nutritional 

needs, the golden period will turn into a critical period, 

which will interfere with growth and development at 

this time and the next. Nutritional problems in babies 

can harm both of these. If allowed, the bad effects can 

continue until childhood, even adulthood1.

In 2018, the national prevalence of children under 

five years who are underweight in Indonesia is 17.7%. 
Whereas in the age group under 2 years, the prevalence 

rate of underweight reached 7.20%. So that the Baduta 

group dominates the underweight rate at the age of 

under five years. This achievement still missed the 2019 
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National Long and Medium Term Development Plan 

target of 17%3.

The issue of nutritional status (underweight) is 

one of the government’s focuses to be addressed. This 

seriousness can be seen from the agreement between 

the National Planning and Development Agency and 

the Ministry of Health which determine the targets and 

strategic directions related to nutrition which are included 

in the 2020-2024 National Medium-Term Development 

Plan. Based on the background description, this study 

aims to analyze ecologically the factors associated 

with underweight among children under two years in 

Indonesia.  

Materials and Methods

Study Design

The study was designed using an ecological analysis 

approach. Ecological analysis is a way for researchers 

to look at the large-scale impact of a policy or specific 
intervention on the health of a population in an area4,5. 

Data Source

The study was conducted using secondary data from 

the 2018 Indonesia Basic Health Survey and The 2018 

Data and Information of Indonesia Health Profile reports. 
Both reports were issued officially by the Ministry of 
Health of the Republic of Indonesia. The unit of analysis 

in this study is the province. All provinces in Indonesia 

were analyzed (34 provinces). 

Data Analysis

The dependent variable in this study is the prevalence 

of underweight in children under two years. To assess 

the nutritional status of children under two years, the 

bodyweight of each child under two years is converted 

into a standardized value (Z-score) using the WHO 

2005 anthropometric standard for children under five. 
Furthermore, based on the Z-score value, each of these 

indicators are determined the nutrition status of children 

under five. The classification of underweight nutritional 
status for children under two years was determined 

based on the weight-for-age index: Z-score <-3.0.

Meanwhile, the independent variables in this study 

are the percentage of population passing Junior High 

School, percentage of poor population, prevalence 

of low birth weight, and percentage of exclusive 

breastfeeding. All variables are categorized into 3 parts 

with the same size. Data were analyzed by univariate 

and bivariate. Bivariate analysis was performed using 

cross-tabulations. The entire analysis process uses SPSS 

16 software.  

Results and Discussion 

Table 2 shows the descriptive statistics of all 

variables among underweight children under two years 

in Indonesia. The number of samples is 34 provinces in 

Indonesia. Table 2 shows the disparity of the prevalence 

of underweight in children under two years which is 

quite wide between provinces with a range of 0.70-7.20. 

Table 2.Descriptive statistics of Underweight among Children under Two Years in Indonesia

Descriptive 
Statistics

Prevalence of 
underweight in 

children under two 
years

Percentage 
of population 

passing Junior 
High School

Percentage of 
poor population

Prevalence of low 
birth weight

Percentage 
of exclusive 

breastfeeding

N 34 34 34 34 34

Mean 4.5206 90.9932 10.6482 6.2441 61.2312

Median 4.3500 91.4050 8.9050 6.1000 61.1050

Mode 3.40 94.18 7.21 5.80 20.43

Std. Deviation 1.51353 4.92008 5.67326 1.32692 13.52791
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Variance 2.291 24.207 32.186 1.761 183.004

Range 6.50 22.78 23.88 6.30 59.85

Minimum 0.70 80.17 3.55 2.60 20.43

Maximum 7.20 102.95 27.43 8.90 80.28

Source: the 2018 Indonesia Basic Health Survey 

dan The 2018 Data and Information of Indonesia Health 

Profile 

Table 3 shows the cross-tabulation between the 

prevalence of malnutrition among children under five 
and the percentage of the population who graduated from 

junior high school. The results of the analysis show that 

the low prevalence of underweight in children under two 

years tends to cause a low percentage of the population 

Cont... Table 2. Descriptive statistics of Underweight among Children under Two Years in Indonesia

who graduated from junior high school.

In general, the results of this analysis do not show 

a relationship between education and the prevalence of 

underweight in children under two years. Probably the 

level of education with the criteria “passing junior high 

school” is less sensitive to measure ecologically. This is 

not following several previous studies that found a close 

relationship between education and nutritional status6–9. 

Table 3. Cross-tabulation between the prevalence of underweight in children under two years with the 
Percentage of population passing Junior High School

Percentage of population 
passing Junior High School

Prevalence of underweight in children under two years

Low
(0.70%-3.83%)

Middle
(3.84%-5.10%)

High
(5.11%-7.20%)

N % N % n %

Low (80.17%-88.49%) 8 30.8 1 25.0 1 29.4

Middle (88.50%-93.19%) 16 61.5 3 75.0 2 61.8

High (93.20%-102.95%) 2 7.7 0 0.0 1 8.8

Total 26 100.0 4 100.0 4 100.0

Source: the 2018 Indonesia Basic Health Survey dan The 2018 Data and Information of Indonesia Health Profile 

Table 4 shows the cross-tabulation between the cross-

tabulations between the prevalence of underweight in 

children under two years with the percentage of the poor 

population. The table shows that the percentage of poor 

population in high category dominates the prevalence of 

underweight in children under two years in low category. 

The results of this analysis indicate a negative ecological 

relationship between the two variables.

The results of this analysis contradict previous 

studies that informed a positive relationship between 

poverty and malnutrition10. The more poor people are, 

the higher the prevalence of malnutrition in a region11. 
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Tabel4. Cross-tabulation between the prevalence of underweight in children under two years with the 
percentage of poor population

Percentage of poor population

Prevalence of underweight in children under two years

Low
(0.70%-3.83%)

Middle
(3.84%-5.10%)

High
(5.11%-7.20%)

N % N % N %

Low (3.55%-7.21%) 6 23.1 1 25.0 2 50.0

Middle (7.22%-12.14%) 6 23.1 1 25.0 0 0

High (12.15%-27.43%) 14 53.8 2 50.0 2 50.0

Total 26 100.0 4 100.0 4 100.0

Source: the 2018 Indonesia Basic Health Survey dan The 2018 Data and Information of Indonesia Health Profile 

Table 5 shows the cross-tabulation between the 

prevalence of underweight in children under five 
and the prevalence of LBW. The results of the cross-

tabulation showed that in areas with a high prevalence 

of LBW there was also a trend towards the prevalence of 

underweight among children under five. This means that 
there is a positive relationship between the prevalence of 

LBW and the prevalence of LBW in children under five. 

The higher the LBW prevalence, the higher the LBW 

prevalence in children under five. 

The results of this analysis are in line with previous 

studies which found that the prevalence of malnutrition 

was significantly higher in children with LBW than in 
those with normal birth weight12. Meanwhile, another 

study informed that low birth weight greatly affects the 

nutritional status of pre-school children13. 

Table 5. Cross-tabulation between the prevalence of underweight in children under two years with 
thePrevalence of low birth weight

Prevalence of low birth 
weight

Prevalence of underweight in children under two years

Low
(0.70%-3.83%)

Middle
(3.84%-5.10%)

High
(5.11%-7.20%)

N % N % N %

Low (2.60%-5.80%) 8 30.8 3 75.0 1 25.0

Middle (5.81%-6.53%) 10 38.5 0 0.0 1 25.0

High (6.54%-8.90%) 8 30.8 1 25.0 2 50.0

Total 26 100.0 4 100.0 4 100.0
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Source: the 2018 Indonesia Basic Health Survey 

dan The 2018 Data and Information of Indonesia Health 

Profile 

Table 6 illustrates the cross-tabulation between the 

prevalence of underweight in children under two years 

with the percentage of exclusive breastfeeding. Provinces 

with a high percentage of exclusive breastfeeding tend to 

have a low prevalence of underweight in children under 

two years. This means that the higher the percentage 

of exclusive breastfeeding, the lower the prevalence 

of underweight in children under two years in that 

province. This research is in line with previous research 

which informed that there is a relationship between 

breastfeeding and nutritional status in children aged 

6-12 months. Breastfeeding in children can prevent 

malnutrition in children14. 

Table 6: Cross-tabulation between the prevalence of underweight in children under two years with 
thepercentage of exclusive breastfeeding

Percentage of exclusive 
breastfeeding

Prevalence of underweight in children under two years

Low
(0.70%-3.83%)

Middle
(3.84%-5.10%)

High
(5.11%-7.20%)

N % N % N %

Low (20.43%-55.05%) 7 26.9 4 100.0 0 0.0

Middle (55.06%-69.11%) 9 34.6 0 0.0 3 75.0

High (69.12%-80.28%) 10 38.5 0 0.0 1 25.0

Total 26 100.0 4 100.0 4 100.0

Source: the 2018 Indonesia Basic Health Survey dan The 2018 Data and Information of Indonesia Health Profile 

This study has limitations in its use as a policy 

basis because the data used is aggregate data at the 

national level. Further research at the individual level is 

needed to obtain more accurate information in choosing 

intervention policy.  

Conclusions

Based on the results of the study, it can be concluded 

that two of the four variables analyzed have an ecological 

relationship with the prevalence of underweight in 

children under two years. The two variables are the 

prevalence of low birth weight and the percentage of 

exclusive breastfeeding. 
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Abstract

Endometrial intraepithelial neoplasia (EIN) is a clonal growth of glands of the endometrium, regarded 
as a precancerous condition because of its highcorrelation with endometrioid adenocarcinoma of the 
endometrium of uterus.

Objective: To evaluate the expression of PAX2 in EIN and to correlate the expression with clinical 
parameters.

Materials and Methods: - This is a retrospective study for (57)totalcasesof D&C and endometrial pipple 
biopsies, (21) cases where diagnosed as hormonal imbalance, (26) cases where diagnosed as EIN and (10) 
cases where diagnosed as endometrioid endometrial adenocarcinoma.

Results: -Total number of cases that showed completely loss of PAX2 expression in all this study groups 
25/57 and cases that showed partial loss 10/57. In hormonal imbalance group: all the cases showed normal 
expression of PAX2. In EIN: (65.4%) of cases were with complete loss of PAX2, (30.4%) with partial loss. 
In endometrial endometrioid cancer group:80% of cases with complete PAX2 expression, while partial 
loss or decrease PAX2 expression did occur in only (20%) ofcases.The association between study groups 
and PAX2 expression:decrease and complete loss of PAX2 staining were significantly (P= 0.001) occurred 
in cases of EIN and endometrial endometroid adenocarcinoma, while there was insignificant association 
(P=0.635) between study groups (EIN and endometrial endometroid adenocarcinoma), and results of PAX2 
expression.

Conclusion: -Loss of PAX2 immunomarkerexpressionhappens early and during of EIN using the WHO 
diagnostic categories.
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Introduction

Endometrial carcinoma is the 6th most commonly 

happeningcarcinoma in females and the 15th most 

commonly happening carcinoma worldwide.(1)

Iraq cancer registry results in 2015 reveal this cancer 

was not included within the ten commonest cancer in 

Iraq. (2)

Endometroid carcinoma account about 75-80% 

from endometrial cancer. (3)Endometrial intraepithelial 

neoplasia (EIN) is a clonal growth of the glands of the 

endometrium, considered as a precancerousstatebecause 

of itshigh correlation with coincident and/or succeeding 

adenocarcinoma of endometrioid type of endometrium. 

EIN have a 45-fold of increasinghazardof a future (after 

1 year) adenocarcinoma diagnosis.(4)

EIN diagnosisneedsaccurate application of 

histological criteria and it is an important element of a 
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definite diagnosis. (5)

PAX2 is a part of a paired box gene familyshowedin 

the embryonic development and organogenesis. (6)

Embryonic paired-box 2 (PAX2) containing gene 

expression is needed for amelioration of the kidneys and 

ureters, the uterus and oviducts in females and the vas 

deferens and epididymis in males. (7)

In proliferating and regeneration of epithelial cells 

of endometrium, PAX2 behaves as a tumor suppressor.
(8)  

Materials and Method

This is a retrospective study of Formalin fixed, 
paraffin embedded tissue blocks were gathered from 
archived materials in medical city complex /teaching 

laboratories institute in Baghdad (covering the period 

from January 2018 to May 2019). The paraffin blocks 
represent (57) cases of D&C and endometrial pipple 

biopsies tissue of the uterus, (21) cases where diagnosed 

as hormonal imbalance, (26) cases where diagnosed 

as EIN and (10) cases where diagnosed as (well to 

moderate differentiated) endometrioid endometrial 

adenocarcinoma (ECC).

All the cases were presented by abnormal uterine 

bleeding.

Two sections of 5μm thickness were taken from each 
block, the first was stained with H&E for histological 
revision, the other section was stained by PAX2 marker.

Exclusion criteria for EIN: -

· Insufficient material.

· EIN association with endometritis.

· EIN concurrent with adenocarcinoma.

Exclusion criteria of hormonal imbalance: -

· Co-existing pathological endometrial condition 

(polyps, endometritis...).

· Current history of sex hormone use.

· Prior history of tamoxifen use.

Exclusion criteria of adenocarcinoma: -

· Poorly differentiated endometrioid endometrial 

adenocarcinoma.

· Other types of endometrial carcinoma.

Immunohistochemical expression of PAX2 in 

normal endometrial glands should be intense brown 

nuclear stainingand, in this study, PAX2 expression 

analysis are as below: (9)

1-normal (preserved of nuclear expression of 

PAX2as the same intensity of the normaladjacent 

endometrial glands).

2-changed [complete loss, obviously decreased, or 

increased staining as compare with background glands].

This analysis is alternative tothe numerical 

quantitative scoring system because the numerical 

scoring systems for PAX2 can be difficult as they 
cannotable to consider the geographic nature of a clonal 

premalignant glands when made a comparison with the 

background glands and the assessment of PAX2 marker 

is strongly dependent on the distribution and intensity of 

the nuclear staining in the atypical glands compared with 

the normal adjacent endometrialglands. (9)

Results

A total of (57) cases were the subjects of this study.

They were divided into three groups:

Hormonal imbalance cases were 21/57, endometrial 

intraepithelial neoplasia (EIN)cases were 26/57 and 

endometrioid endometrial adenocarcinoma (EEC) cases 

were 10/57.

Patient´s age ranges from 25-80 years with a 

mean of 52.05. The most common presentation was 

metrorrhagia in hormonal imbalance group of patients. 

While post-menopausal bleeding was the most common 

presentation in Endometrial intraepithelial neoplasia 

and Endometrial endometrioid adenocarcinoma groups 

of patients. The total number of dilation and curettage 

(D&C) were 45/57 and total number of endometrial 

biopsies were 12/57.
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Both groupsEIN and endometrioid carcinoma cases 

had a significant higherendometrial thickness compared 
with hormonal imbalance (18.65 mm and 21.9 mm vs 

8.01 mm).There was significant p value (0.001) between 
(endometrial intraepithelial neoplasia, endometrial 

endometroid adenocarcinoma) and hormonal imbalance 

groups.Total number of cases that showed completely 

loss of PAX2 in all study groups 25/57 and cases that 

showed partial loss 10/57.

In hormonal imbalance group; all the cases (100%) 

showed normal nuclear expression of PAX2 marker, as 

shown in figure 2(a).

In EIN group; 17/26 cases (65.4%) were with 

complete loss of PAX2, 8/26 (30.4%) with partial loss, 

and one case (3.8%) was with normal expression, as 

shown in figure 2(b).

In endometroid carcinoma group; the number of 

cases with complete PAX2 loss was 8/10 (80%), while 

partial loss or decrease PAX2 expression did occur in 

only 2/10 cases (20%), as shown in figure 2(c).

The association between study groups and 

PAX2 staining: decrease and complete loss of PAX2 

expression were significantly (P= 0.001) occurred 
in cases of endometrial intraepithelial neoplasia and 

endometrial endometroid adenocarcinoma, while 

there was insignificant association (P= 0.635) between 
study groups (endometrial intraepithelial neoplasia and 

endometrial endometroid adenocarcinoma), and results 

of PAX2 expression.

Table 1: Comparison in PAX2 expression by endometrial thickness 

PAX2 Expression
Endometrium Thickness/mm

Mean ± SD
P - Value

Normal 8.18 ± 1.91

0.001Decrease 18.20 ± 6.44

Loss 20.24 ± 5.1

 

Table 2: Comparison of PAX2 expression in EEC & hormonal imbalance 

PAX2 Expression

Study Groups

Total (%)
n= 31

P- Value
EEC (%)

n= 10

Hormonal imbalance 
(%)

n= 21

Normal 0 (0) 21 (100.0) 21 (67.7)

0.001Decrease 2 (100.0) 0 (0) 2 (6.5)

Loss 8 (100.0) 0 (0) 8 (13.3)
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Table 3: Comparison between PAX2 expression in EIN & hormonal imbalance 

PAX2 Expression

Study Groups
Total (%)

n= 47
P- Value

EIN (%)
n= 26

Hormonal imbalance (%)
n= 21

Normal 1 (4.5) 21 (95.5) 22 (46.8)

0.001Decrease 8 (100.0) 0 (0) 8 (17.0)

Loss 17 (100.0) 0 (0) 17 (36.2)

Fig.1(a) D&C from a patient diagnosed with hormonal imbalance showing normal endometrial glands 
separated by stoma (H&E x10).(b) D&C from a patient with EIN showing irregular crowded glands with no 
or little intervening stroma(arrow) (H&E X10). (c) D&C from a patient diagnosed as EEC showing complex 

glandular architecture(arrow) (H&E x10)  
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Figure 2 (a):D&C from a patient with hormonal imbalance showing strong and uniform nuclear PAX2 
expression in endometrial glands (arrow) (IHC x10),(b) D&C from a patient diagnosed with EIN showing 

loss of PAX2 expression in the glands at the center(arrow) as compared with background glands at the 
periphery that showing normal nuclear expression of PAX2 marker (IHC x10),(c) D&C from a patient 

diagnosed with EEC showing completely loss of PAX2 nuclear expression in malignant glands (arrow) (IHC 
x10) 

Discussion 

The mean age of women in this study was ranging 

from 25 to 80 years with a mean of 52.05 and standard 

deviation of ± 11.75 years.

In hormonal imbalance group (A) :13 (61.9%) of 

women and in EIN group(B) 12 (46.2%) aged between 

25-45 years, while 50% of those in EEC group (C) aged 

> 45 years.

In this study endometrial thickness measurements of 

the cases were obtained from request papers (results of 

ultrasonographic examination).

The mean thickness of hormonal imbalance, EIN 

and EEC were 8.01 ± 1.76, 18.65 ± 4.73, 21.50 ± 

7.01respectively. Both EIN and adenocarcinoma cases 

had a significant higher endometrialthickness compared 
with control group(P=0.001).
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No significant difference was found in endometrial 
thickness between EIN and adenocarcinoma cases 

(18.65mm versus 21.50mm, P= 0.091) 

A study done by Singhet al. (2019)found that no 

abnormal endometrial abnormality was founded when 

ET was below <5 mm and hyperplasia with atypia was 

detected when ET was ≥11–16 mm.(10)

Getpook et al. (2006) founded that (Endometrial 

thickness ≤8 mm is less likely to have malignancy in 
premenopausal uterine bleeding...)(11)

So, in comparing these studies with the current 

study, US is a useful, non-invasive and not expensive 

screening tool for precancerous and cancer cases in 

gynecological patients with abnormal uterine bleeding.

Till now histological examination is the stone 

corner in differentiation between benign and atypical 

hyperplastic glands. However; there are some pitfalls 

in this method likepoor inter- and intra-observer 

reproducibility, unobviouscriteria for diagnosis or small 

amounts of tissue., etc.,which may cause diagnostic 

confusion.(12)

A number ofimmunomarkers have been suggested 
to make more reliability of the differential diagnosis.(13)

The immunohistochemical evaluation of (PAX2) 

has been recommended by the European Society of 

Gynecological Oncology (ESGO) 2018 roles (according 

to 2016 European Society for Medical Oncology (ESMO) 

Consensus Meeting),to differentiate betweenEINand 

benign mimicker.(14)

The EIN criteria for diagnosis have been adjusted 

by WHO in its newest 2014 announcement as the new 

classification strategy for premalignantendometrial 
lesions.(15)However, pathologists requiremore time to 

acquire skillto apply the new system and general use will 

be Kind ofretard,because of the wide acceptance of the 

1994 WHO system over the last years. The most cases of 

EINs diagnoses arebasedon just H&E staining.(16)

Application of the EIN diagnostic criteria can also 

be some kind be difficult in the setting of doubtful or 
scanty non-lesional background endometrial glands, 

very fragmented tissues, or in case of a secretory 

backgroundglands. Soimmunomarker may be important 

for diagnosis in somecases to assist in detection 

of premalignant lesions whichhavea high risk of 

progression to cancer. (9)

Nerveless,the classification system is used in 
assessment of premalignant lesions of the endometrial 

glands, PAX2 is a favorableimmunomarker marker in 

this situation. (9)

The changes of PAX2staining in endometrial 

carcinogenesis are not clear yet, with usual suggestion 

that PAX2 expression decreases or loses in endometrial 

endometrioid carcinoma andEINexcept few studies have 

an oppositeopinion. (13)

In this study; PAX2 expression decreased 

progressively from hormonal imbalance to EIN to EEC 

were observed.There were no significant differences in 
this study (p=0.056) in women´s age regarding PAX2 
expression.

The results showed Normal expression of PAX2 

inhormonal imbalance group but there were lost or 

decrease of expression in EIN group and completely 
lost in endometrioid endometrial adenocarcinoma.

In EIN group (complete loss of PAX2 was in 

a percent of 65.40% and partial loss in a percent of 

30.80%) and in endometrioid carcinoma (complete 

loss 80%, decrease in 20%). There were statistically 

remarkable differences in PAX2 loss in EIN and EEC 

when compared separately with hormonal imbalance 

(P<0.001) and insignificant differences in PAX2 loss in 
EIN as compared with EEC (P>0.635).

These findingsare compatible with many separated 
studies: -A study done by Allison et al (2012). This 

study evaluated PAX2 expression in 15 cases of 

endometrioid endometrialcancer, 54 cases of EIN, and 

28 of normal proliferative and secretary endometrium.

In their study, the PAX2 staining had a progressive loss 

through the spectrum from endometrial hyperplasia 

to endometrialcarcinoma. The percentage of cases 

with total loss increased with increasing severity of 

hyperplasia;( 0% complete loss, 17.9% partial loss in 

normal proliferative and secretory endometrium); (74.1% 

complete loss, 22.2% partial loss of EIN), and (73.3% 
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complete loss, 20% partial loss in endometrioid cancers).

There were statistically significant differencesin PAX2 
loss in EINand endometrial cancer when comparedin the 

other hand with normal proliferative samples (P<0.001). 
(16)

Other study done by Joiner et al. (2015)that stated 
(Most common sample of change was total loss of PAX2 

nuclear staining (86.3%) then decreased staining (11.3%) 

in the EIN as compared with the normal background 

staining). (9)

A study done by Monte et al (2010):noticed that the 

most of EIN cases (71%) and carcinoma cases (77%) 

demonstrate absolute loss of PAX2staining). (8)

Other study done byRewcastle et al (2018)showed 

thata progressive decrease in PAX2 expression from 

proliferative endometrium to EIN to EEC were observed.
(17)

A study done by Trabzonlu et al. (2019)showed 

that 73.3%of EIN cases had decreased PAX2 stainingas 

compare tonormalendometrial glands. (18)

Only one study found todisagreed with this study 

done by Kahraman et al (2012) showed that PAX2 

expression was detected in all of the endometrial 

samples: -80.8% in proliferative endometrium, 92.7% 

and 99.2% in atypical hyperplasia and endometrial 

adenocarcinoma respectively). (19)

These findings might show thatPAX2gene 
has a dualjob (tumor suppressor and oncogene) in 

carcinogenesis of endometrium, also suggested in 

carcinogenesis of ovary.(20,21)

About increasing of PAX2 expression, 

moreresearches are required to know its significance 
and its probableadvantages in differentiation between 

benign and premalignantendometrial hyperplasia.

In this study when comparing PAX2 expression 

between EIN ,ECC and hormonal imbalance cases ,there 

was a significant statistical correlation with a p value 
of (0.001), the result was comparable to many other 

studies showed significant loss of PAX2 in EIN and 
ECC as comparison with benign glandular epithelium 

so PAX2 is a consonant and powerfulimmunostain for 

a nuclear transcription factor expressed in the normal 

endometrial glandular epithelium and lostin the EIN 

lesionand it is especially helpfulin EINlesion presenting 

againsta secretory backgroundglands so PAX2 marker 

loss demarcate the premalignant glands .(22)

In this study there was a significant statistical 
correlation between PAX2 expression and mean 

endometrial thickness with a p value of 0.001.

These may be due to the fact that increase 

endometrial thickness is associated with progression of 

endometrial pathology from benign endometrium to EIN 

to ECC and increasing of PAX2 gene mutation.

No such relation was found in other studies to 

compare with. 

Conclusion

Loss of staining of PAX2 immunomarkerhappenes 

early and in the spectrum of EIN using the WHO 

diagnostic groups.

PAX2 loss appears to be a goodimmune-marker 

for EIN and Endometrioid carcinoma and is seldomly 

completely lost in normal glandular epithelium of 

endometrium.Therefore, it may be helpfulin some 

caseswhen the neoplastic nature of a given case is query.

Recommendations: -

1.Further prospective studies with a sample of larger 

size and clinical follow-up of patients to confirm the 
diagnostic significance of PAX2 expression in EIN and 
endometrial adenocarcinoma in hysterectomy samples.

2.Molecular studies (as Polymerase chain reaction 

“PCR”, northen blot analysis) are recommended to study 

the PAX2 gene abnormalities in patients with EIN and 

EEC.

3.Immunohistochemical studies of other markers 

useful in detecting EIN (PTEN ,BCL-2, P53,KRAS) 

and to correlate them with PAX2 expression in EIN and 

EEC.
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Abstract

Oral swab samples were collected from 120 children(ages between new born and 12 years). Samples were 
collected from the pediatric department of Al-Rifai General HospitalAnd Al-Shatrah General Hospital and 
Muhammad Al-Mousawi Children’s Hospital in Nasiriyah For the period from 24/2/2020 to 7/5/2020.The 
number of samples that are positive for culture80 samples at a percentage of 66.67% Males 60% and females 
40% ,Then, this study show that there were Four types of Candida. They are Candidaalbicans,C.krusei 
,C.parapsilosis ,C.tropicalis .C. albicans was the most common type, with a percentage of 77.5%.The results 
of the study showed that the highest incidence of oral thrush was among newborns. Whose age was less than 
one year, and the incidence of this disease was among this age group. % 83.75.The study included testing 
the inhibitory efficacy of the aqueous and alcoholic extracts of FucusvesiculosusAgainst four species, all 
belonging to the genus Candida, using the Agar well Diffusion Method.It was found that the alcoholic 
extract better than aqueous extract in effect on the isolated yeasts.

Keywords: Oral thrushlesion,candida sp, Fucusvesiculosus, alcoholic extract 
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Introduction

The oral cavity is home to many microorganisms 

such as fungi, bacteria, viruses, and sometimes protozoa.

The tissues and fluids in the oral cavity, as well as the 
foods that pass through it, help provide an environment 

conducive to micro-organisms to thrive(1).

Candida species can be present especially Candida 

albicans in the mouth of healthy individuals without 

causing harm to its host (2).Fungi can be a part of natural 

oral microflora as is the case with bacteria microbial 
imbalance can lead to infection and disease.Oral 

candidiasis is a term that describes an infection in the 

mouth it has other names such as oral candidosis, oral 

thrush (3).

Oral candidiasis is an important and common 

disease problem in children,This disease has increased 

in recent years,Candida albicans is the main cause of 

oral candidiasisit is responsible for 47% - 75% of cases 

of oral candidiasisthere are other types of Candida that 

cause the same disease such as C. Tropicalis, C.krusei, 

C.parapsilosis, C.kefyr, C.glabrata, C.guilliermondii, 

with an isolation rate of 10% (4).

The development of microbial resistance to common 

antibiotics due to the indiscriminate use of commercial 

antibiotics in recent years has forced researchers to 

search for new antimicrobial materials from various 

sources.Marine organisms are a rich source of bioactive 

compounds, as reports have indicated that more than 

15,000 marine natural products were isolated from 1965 

DOI Number: 10.37506/ijfmt.v15i3.15984
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to 2005 (5).There are many reports of compounds derived 

from Macro algea that have a wide range of biological 

activities such as antibacterial, antifungal, and antiviral 

activities (6).And antitumor and anti-inflammatory, as 
well as neurotoxins (7).

This study aimed to test the inhibitory ability of the 

aqueous and alcoholic extracts of algae Fucusvesiculosus 

against the types of yeasts isolated from the mouths of 

children with thrush.

Methods

Firstly -Collection and examination of specimens

The current study included 120 oral swabs collected 

from children suffering fromoral infectionsand reviewers 

for the children’s section of Al-Rifai General Hospital, 

Al-Shatra General Hospital and Al-Mousawi Children’s 

Hospital in DhiQar Governorate, ranging in age from 

newborns (less than one year) to 12 years, the sample 

collection period was from 24/2/2020 to 7/5/2020 , The 

samples were transported directly to the laboratory for 

the purpose of implanting them in the culture media.

The plates were then incubated with SDA mediumat a 

temperature of 37 m for (24) hourstraits and shapes of 

developing colonies are recorded.

Second - Diagnosing the types of Candida

DiagnosedCandida Spp. and its related 

speciesdepending on a combination of phenotypic 

and biochemical characteristics Which included direct 

examination and phenotypic characteristics of the colony 
(8).And germ tube formation (9) andChlamydospores 

formation (10)And the growth test at a temperature of 37 

° C (11) and the test of fermentation of sugars (12) and the 

test for the representation of sugars (13). and resistance 

to cycloheximide(14) and growth at a temperature of 

45 ° C (15). Growth test was performed on Chromagar 

candida medium,24-hour-old yeasts were transferred to 

theChromagar candida mediumIt was incubated at 37C 

for 24-48 hours

Preparation of algal extracts

The aqueous and alcoholic extracts 

ofFucusvesiculosus alga were prepared according to the 

method (16).

Agar well Diffusion Method

In order to evaluate the efficacy of the algal extracts 
against the isolated yeasts during the study,the Agar well 

Diffusion method was used as stated in (17) .

Results and Discussion

The results of the current study showed that 80 

samples out of 120 samplesby 66.67%were positive for 

implantationin culture media, all isolates belong to the 

genus Candida.Four species of the genus Candida were 

recorded: C.albicans, C. krusei, C.parapsilosis, and C. 

tropicalis (Figure 1) .

Figure (1) shows the growth of Candida isolated 
on Chromagar Candida medium after 24 hours 
of incubation at C37 degree.A- C. albicans  B-C.

parapsilosis   C-C.krusei  D-C.tropicalis

Table (1)Total numbers For isolates and 
percentages For the emergence of Candida species

Type of yeast
The 

number of 
isolates

Percentage %

C. albicans6277.5%

C.parapsilosis911.25%

C.krusei78.75 %

C.tropicalis22.5%

Total80100%

According to the results represented in Table (1) 

C. albicans had the highest incidence among the other 

species, this yeast is found naturally on the skin, mucous 

membranes, mouth, gastrointestinal tract, and female 

genital tract. But they turn into pathogens the infection 

occurs in those who suffer from a weak immune system 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4421

and feeding system (18).This result is consistent with 

Nabil’s (19) study on isolation and diagnosis of the types 

that cause candidiasis in children, where the incidence 

of C. albicans constituted (50.44%) compared to other 

isolated species.

Oral candidiasis included all age groups of 

childrenreviewers, children who were less than a year 

old were more susceptible to oral candidiasis.As the 

number of injuries within this age group reached (67)

injuries, which constituted (83.75%).Whereas, the 

number of injuries within the age group 1-12 years was 
(13) injuries which constituted (83.75%).The incidence 

rates continued to decrease as the childgot older.

Table (2) the percentages of the age groups of children with oral candidiasis.

Total (%) Number of females (%) Number of Males (%) Categories Age

( % 83.75  )   67 ( %30 )  24 ( 53.75% )  43 less than one year

( % 16.25 )    13 ( 10% )   8 ( 6.25% )   5 1-12 years

Table (3): The effectiveness of the aqueous and alcoholic extracts of Fucusvesiculosus against the four types 
of Candida yeast

Type of yeast
Concentrations are mg / ml

the average
Solvent100200300400

C.albicans
alcoholic15.00 ± 0.0021.00 ±1.7325.00 ± 0.0027.50 ± 0.50*22.125

Aqueous13.33± 2.8819.00 ± 1.7322.33 ± 0.5724.33± 1.1519.750

C.parapsilosis
alcoholic19.66±0.5722.33±1.1525.00±0.0030.00±0.0024.25

Aqueous17.33±2.5120.00±0.0022.33±0.5725.33±0.5721.25

C. krusei
alcoholic20.33±0.5722.66±0.5725.00±0.0028.66±1.1524.16

Aqueous13.33±2.8816.33±1.1521.00±1.7323.33±2.8818.50

C. tropicalis
alcoholic13.33±1.5219.66±1.5222.66±.5726.33±3.2120.50

Aqueous12.66±2.5115.00±0.0018.00±1.7321.00±1.7316.66

*Each value in the table is an average of three replications

*The mean represents the area of inhibition 

measured in mm (mean ± SD). 

Results showed that there is a difference in the 

effectiveness of the aqueous and alcoholic extracts of 

Fucusvesiculosus against the isolated yeasts, as well 

as differences in the inhibitory ability of these extracts, 

where the alcoholic extract surpassed the aqueous 

extract.It has been observed that the rate of inhibition 

diameters is directly proportional to the increase in the 

concentration of the extract. The reason for this may be 

due to the increase in the concentrations of the active 

substances in the extract by increasing its concentration, 

which plays an important role in inhibiting fungi.The 

results were consistent with Jamil’s study (20), where 

he observed that the effectiveness of alcoholic plant 

extracts is more than aqueous extracts.
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The inhibition rate was highest for the alcoholic 

extract of Fucusvesiculosus againstC.parapsilosis, 

followed by C. krusei and C.albicans and lowest rate of 

inhibition against C. tropicalis was(24.25, 24.16, 22.12, 

20.50) mm, respectively,as for the aqueous extract, it 

had the highest rate of inhibition against C.parapsilosis, 

followed by C.albicans, then C. krusei, and the lowest 

rate of inhibition against C. tropicaliswas (21.25, 19.75, 

18.50 , 16.66) mm, respectively as shown in Table (3).

The reason for the difference in inhibition rates is due to 

the nature of the fungus itself in terms of the variation 

in the composition and thickness of cell membranes, the 

size of the fungal cells and the variation in the speed of 

growth between the fungi which has thick walls, where 

it is more resistant to the action of the active compounds 

in the extracts because this impedes the penetration of 

thesecompounds into cells to affect them (21).

The reason that Fucusvesiculosus extracts are 

effective is that they contain phenols, flavonoids, tannins, 
soaps and terpenes.The inhibitory activity of phenols is 

attributed to the containment of the aromatic ring in their 

composition on the hydroxyl groups, and the greater the 

number of these groups, the greater their effectiveness.

And its job is to stop the action of cellular enzymes on 

the group (SH) - where it is coupled with it and thus 

the sizes of these enzymes change and their properties 

change Thus, they are not effective and lead to the 

suspension of certain pathways in the cellwhich leads to 

stopping the manufacture of proteins and stopping their 

growth and death (22) .

The effectiveness of Fucusvesiculosus extracts is 

due that it contains many active substanceswhere the 

results of detection with the GC-MS device showed that 

Fucusvesiculosus contained some fatty acids, including 

myristic acid, palmitic acid, stearic acidthat may 

produce antibiotics against fungithis is in agreement 

with Bergasson et al. (23)she mentioned that fats inhibit 

microbes by dispersing the cell membranes of bacteria, 

fungi and yeasts.And study Perez et al. (24) , which 

attributed the efficacy of macroalgae extract against 
fungi to the fact that it contains fluorotanins, dyes, lectins, 
alkaloids, terpenoids, and halogenated compounds.

Conclusions

The alcoholic and aqueous extracts of 

Fucusvesiculosus have proven effective in inhibiting 

the growth of Candida species and increased their 

effectiveness by increasing the concentration.The 

dominance of C. albicans compared to other species of 

the same genus.
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Abstract

Objective: Parenting is an essential factor in causing ARFID. A good understanding of parenting, feeding, 
behavior, family, and nutrition can provide better care. The present study aimed to investigate parenting, 
feeding, action, family, and food in children with ARFID.

Review: Relevant database for systematic search of ARFID studies.

Result: The review results found that there were five important themes in the case of children with ARFID. 
The five themes include parenting, feeding, behavior, family, and nutrition. There is a relatively strong 
relationship, namely the relationship between parenting-feeding, parenting-behavior, parenting-family, 
parenting-nutritional sequentially (r = 0.72; r = 0.66; r = 0.59; r = 0.59 ).

Conclusion: Important factors that must be understood by families and the health care team in providing 
care for ARFID children include: parenting, feeding, behavior, family, and nutrition. A good understanding 
of these factors can be used as guidelines for providing nursing care in children with ARFID.

Keyword: parenting, feeding, behavior, family, and nutritional, child, ARFID 

Introduction

The problem of difficulty eating in children is 
determined mainly by family factors, especially the 

mother or caregiver1. The issue of difficulty swallowing 
in children begins with dysfunctional mother-child 

interactions2,3, environmental and socio-cultural 

influences, and psychological tension 4. The family 
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environment can affect stress or stressful conditions on 

the mother. It will disrupt the interaction between mother 

and child 5. The home environment, such as parenting 

style and the closeness between family members, are 

positively related to good eating skills in children 6. 

Parenting problems and caregivers’ ability are important 

factors in preventing nutritional disorders in children 

who have difficulty eating.  

ARFID problems will have a severe impact on 

children’s growth and development. Serious issues 

are such as stunting and losing. Low-income countries 

will be at risk for 65% of children under five years of 
experiencing growth and development problems due to 

lack of nutrition7. Indonesia has a fluctuating tendency 
in the incidence of stunting in the period 2007 - 2010. 

DOI Number: 10.37506/ijfmt.v15i3.15985
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This is shown by the stunting data in Indonesia, namely: 

36.8% in 2007, 35.6% in 2010, 37.2% in 2013, and 30, 

8% in 20188–10.  

Several articles have been published discussing 

the diagnosis and assessment, prevalence, clinical 

characteristics, treatment intervention, and clinical 

outcome of ARFID 11; ARFID is associated with a 

family variable 12. Another article said that ARFID 

is very different from other eating disorders such as 

Anorexia Nervosa, Bulimia Nervosa. The typical 

behavior and symptoms of ARFID are avoiding food, 

decreased appetite, abdominal pain, and emetophobia/

fear of vomiting 13. Signs and symptoms of ARFID 

are also published by several articles covering lack of 

interest in eating, avoidance based on sensory food 

including the appearance of food, smell, and taste of 

food, fear that occurs when eating such as dysphagia and 

fear of swallowing food14,15. 

Research with 330 children (50.9% women; 49.1% 

men) and their parents found that the most dominant 

ARFID symptoms were selective eating (16.4%), lack of 

interest in food / poor appetite (5,5 %). Two other studies 

observed differences in children’s eating behavior with 

ARFID and without ARFID about food intake, visual 

and physical engagement with feeding, and movement 

during meal times 16, lowest food-responsiveness 17. 

A systematic evaluation is needed to determine 

the necessary interventions to understand better the 

factors that play an essential role in children with 

ARFID. Complete review articles related to parenting, 

feeding, behavior, family and nutrition for children with 

Avoidant Restrictive Food Intake Disorder (ARFID) 

are still lacking. Several review articles that have been 

conducted include: exploring two things, namely: (1) 

to synthesize current knowledge of ARFID and (2) to 

identify critical gaps in the evidence base11, to explores 

how ARFID as a diagnostic entity is conceptualized in 

the research literature and evaluates the diagnostic 18, 

exploration related to the treatment of ARFID adjusted 

to the causes of children having difficulty eating 19. The 

three review articles above are part of a research on the 

ARFID area, so a systematic and updated review related 

to parenting, feeding, behavior, family, and nutrition for 

children with Avoidant Restrictive Food Intake Disorder 

(ARFID) is needed. 

Aim of the Study

The present study aims to systematically review the 

Avoidant/Restrictive Food Intake Disorders (ARFID) 

to evaluate contributing factors including parenting, 

feeding, behavior, family, and nutrition for children with 

Avoidant Restrictive Food Intake Disorder (ARFID).

Review

Elsevier, Taylor & Francis, NCBI, Springer 

databases were searched using the following search 

strategy: ((( “Eating Disorder”) OR (nutrition) OR 

(children) OR (parental) OR (mother) OR (feeding) OR 

(behavior)) AND (ARFID))). Publication span 2015 

- 2020. Articles published in the following languages   

were included: English and Bahasa. Also, the reference 

list of relevant articles was searched for any articles that 

may have been missed by the initial search. Unsuitable 

articles were excluded. Corresponding articles were 

analyzed using NVIVO software package version 12 plus 

(QSR International Inc., Burlington, MA, USA) using 

hierarchical charts, cluster analysis, and framework 

matrix. A hierarchy chart is used to explore the most 

dominant nodes. Cluster analysis is used to evaluate the 

relationships between nodes, and the matrix framework 

is used to describe nodes based on the articles reviewed. 

Result

The initial search found 50 articles. One item was 

removed from the database because it did not match the 

title. Forty-nine full-text articles were tested according to 

inclusion criteria. Twenty-eight articles were excluded 

from the database because they focused too much on 

intervention and clinic, irrelevant to the theme. The final 
selection results obtained 21 papers as the sample being 

reviewed.
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Figure 1. Hierarchy chart using Nvivo 12 Plus 

Figure 1 describes six themes related to children 

experiencing ARFID, including parenting, feeding, 

behavior, family, and nutrition. The articles that explain 

ARFID in children are feeding, nutritional, behavior, 

parenting, and family (28.01%, 23.27%, 20.71, 15.58%, 

and 12.43%. Eighteen articles discuss feeding18,20–36. 

The feeding theme can be explained by abnormal 

feeding attitudes, childhood feeding disorders, or feeding 

problems. Strange feeding attitudes are physiological 

feelings of hunger or fullness. The prevalence of peculiar 

feeding attitudes among young children in the general 

population is between 10% to 25% (3). It encompasses 

a broad spectrum of severity that ranges from eating 

limited types or textures of food to having a potentially 

life-threatening that requires nasogastric tube feeding or 

other medical procedures28. Childhood feeding disorder 

in ARFID is problem behavior during meal times (i.e., 

verbal refusals, food avoidance, food selectivity, etc.)30. 

Fifteen articles describe the nutritional themes 
18,20,21,23,25,26,28–31,33–37. Nutritional themes are explained 

by nutritional status and nutritional need. Three 

articles do not discuss behavior20,33,37 because it is 

dominant in discussing nutrition. Most of the articles 

reviewed parenting, and only five pieces did not check 
it20,23,29,34,38. This parenting theme explains that children 

who experience ARFID can be associated with stressful 

parental conditions. Furthermore, parental stress can be 

measured by the Parental Stress Index (PSI). Family 

themes were reviewed by 15 articles21,23–26,28–31,33–35,37–39. 

The family’s role is significant in facilitating a right 
environment for children and how families introduce the 

background to children early. 

Correlated Feeding, Behavior, and Family

There are ten articles that review feeding, behavior, 

and family 21,23–26,28–31,35. The family, in this case, the 

mother, provides meals for children such as involving 

children in planning healthy food, allowing children 

to choose food, inviting children to cook, making 

interesting food forms, cooking vegetables, taking 

children to healthy food shop, and make healthy snacks 

at home. Figure 2 shows that there is a strong relationship 

between feeding and having (r = 0.79) (Figure 2).

Figure 2. Cluster Pearson Analysis – feeding-
behavior-family correlation  

The study by Westfall, Nils C .; Mavrides, Nicole A 

.; Coffey, Barbara J. said that feeding ARFID children is 

related to refusal to eat, whereas according to Maestro et 

al. said that the abnormal feeding attitudes used by the 

parent (s) might include force-feeding, under-or over-

attentiveness to cues, inappropriate menu selection, and 

portion size. A study by Silverman says that feeding is 

related to caregivers. Caregivers of children with feeding 

problems reported significantly higher levels of overall 
stress (Table 1). 

Correlated Parenting, Feeding, Behavior, 
Family, and Nutritional
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The relationship between parentig and Feeding, behavior, family, and nutritional was reviewed by seven articles 
21,25,26,28,30,31,35. Figure 3 shows the relationship between parenting-feeding, parenting-behavior, parenting-family, 

parenting-nutritional sequentially (r = 0.72; r = 0.66; r = 0.59; r = 0.59) (Figure 3). 

 

Figure 3: Cluster Analysis Pearson correlation parenting-feeding-behavior-family-nutrition  

Silverman et al. found that the patterns of feeding develop describe parenting early in childhood and promote 

feeding and nutrition successfully. A study by Spettigue added that parenting includes activities related to providing 

psychoeducation and providing empathy and compassion. Meanwhile, Maestro et al., Is described as a state of food 

refusal in children was positively associated with parental use of coercion. This is the same as the study by Westfall 

et al., which states that ARFID children’s behavior refuses to take food (Table 1).

Table 1. Description and results of studies included in the 

Study Behavior Family Feeding Nutritional Parenting

Westfall, Nils 
C.; Mavrides, 

Nicole A.; 
Coffey, 

Barbara J. 
(2018)

Refusing to take 
food

Family must 
be more 

understand about 
psychosocial 
perspective 
problems

Refusing to eat

Nutritional 
status and 
medication 
adherence 
improved

Consult-liaison 
psychiatry and 

psychology, nutrition, 
palliative care, child 
life services, physical 

therapy, and social 
work

Maestro, 
Sandra; 

Cordella, 
Maria Rosaria; 
Curzio, Olivia; 

Intorcia, 
Claudia; 
Roversi, 

Claudia; Rossi, 
Giuseppe; 
Scardigli, 

Silvia; 
Silvestri, 
Virginia; 

Calderoni, Sara 
(2016)

Food refusal 
by children 

was positively 
associated with 
parental use of 

coercion 

Family treatment 
program

Abnormal 
feeding 
attitudes 

used by the 
parent(s) 

may include 
force-feeding, 
under- or over-
attentiveness 

to cues, 
inappropriate 

menu selection 
and portion 

size

Revealing an 
improvement 

in the 
nutritional 

status

The link between 
parental feeding 

practice and styles and 
children’s food intake 

and dietary habit
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Silverman, 
Alan H.; Erato, 
Gina; Goday, 

Praveen (2020)

Children’s 
problem 

behaviors in 
the context 
of a history 
of caregiver 
depression

Caregivers may 
benefit from 
consultations 
with mental 

health 
professionals to 
provide the most 
appropriate care 
to affect families

Caregivers 
of children 

with feeding 
problems 
reported 

significantly 
higher levels 

of overall 
stress

Promoting 
growth and 
maintaining 

a healthy 
nutritional 

status

Patterns of feeding 
develops early in 

childhood.

Ability to successfully 
promote feeding and 

nutrition

Spettigue, 
Wendy; 

Norris, Mark 
L.; Santos, 
Alexandre; 

Obeid, Nicole 
(2018)

Having always 
been a picky 

eater with very 
low appetite

Father providing 
meal support

Restrictive ED 
characterized 
by a persistent 
failure to meet 

appropriate 
nutritional 

and/or energy 
needs

Needs to take 
the nutrition 

and the family 
focusing on 

issues relating 
to food intake

Providing 
psychoeducation  

Providing empathy and 
compassion

Table 1. Description and results of studies included in the 

Discuss

Feeding, Behavior, and Family

Feeding, behavior, and family are essential themes 

in review articles related to ARFID children. Eating 

behavior in children is primarily determined by the 

parents’ style or diet 40. The right feeding pattern from 

infancy will lead to good eating behavior at a later age41. 

Feeding patterns for children in the family include control 

of children on emotional regulation42,43, encouraging 

balance and variety of food22,44,45, the environment46–48, 

providing food as gifts, giving an example, child 

involvement49,50, monitoring, pressure, restrictions 

on health, restrictions on weight control, and nutrition 

education51,52. Feeding practice is a behavior to control 

the types and the amount of food for children29,33,53. 

Children with ARFID seem to have less self-control or 

appear irritable and difficult to console during meals3. 

The role of parents is significant in determining a good 
diet for children.

In most cases of difficulty eating in children is initiated 
by wrong feeding practices to babies. Parenting with 

strict punishment on children and giving inappropriate 

rewards. This pattern uses food as appreciation and food 

as pressure54. This pattern looks good at first but will 
eventually make the counterproductive of food needs. 

Children will eat less fruit and vegetables, so they are at 

risk of malnutrition, both less and more55. This pattern is 

not optimal in increasing healthy food habits in children; 

instead, parents’ coercion on children to eat healthy 

foods is not directly proportional to the consumption 

of healthy foods. 56. This pattern is characterized by a 

lack of reciprocal relationship between parent and child; 

the caregiver takes excessive control over the eating 

situation (forces, suppresses, or limits food intake)57.

Conversely, a good feeding pattern is a responsive 

pattern. Parents can provide nutritional needs to children 

with full responsibility. Caregivers are very familiar 

with when, where, and how much food the child should 

eat55, encouraging children to eat responsively, such 

as arranging meals to attract more attention and giving 

appropriate praise 58. This feeding pattern has a positive 

influence on children in the form of children can control 
eating restrictions, speak positively of food, correct 

eating behavior, respond with signs of eating right. 

Caregivers provide rewards for the children’s eating 

habits and do not give coercion in eating behavior. The 

child characterizes this feeding pattern as likes fruits and 

vegetables and does not like junk food55. 

Authoritative feeding style is eating behavior 

by prioritizing role models or the role of parents in 

providing examples of good eating patterns such as 
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providing healthy food and limiting unhealthy food 

to form early in children’s healthy eating behavior 
59. This parenting pattern is characterized by a warm 

relationship/interaction between caregivers and children, 

encouragement and giving freedom to children, open 

communication, expressions of love and affection, very 

good rational regulations that will have a positive impact 

on behavior eating children in terms of independence, 

social responsibility, and good adaptability56. This 

authoritative feeding style also characterizes that 

caregivers are very sensitive to their children’s needs 

and do not use punishment in raising children, but treat 

their children with warmth, kindness, and intimacy, 

respecting children’s opinions but with limits.60. 

Parenting, Feeding, Behavior, Family, and 
Nutritional

Nutritional problems in children can be caused 

directly by food intake or infectious disease. But there 

are other causes related to a lack of knowledge about 

daily life, too early weaning, too early feeding, too many 

family members who cause less food intake by each 

individual, low birth weight, existing health services, 

wrong parenting, and bad environmental health are 

very sensitive, children usually have started playing 

in the dirt, dirty environment thus allowing to happen 

infection22,23,27,34,35.  

The most vital relationship is in parenting and 

feeding. Right parenting styles from the parents determine 

an excellent diet in children. Good eating behavior will 

be formed based on acceptable feeding practices and 

parents’ examples to their children. One of them is the 

interaction or good communication between children 

with parents. Eating behavior in children consists of 8 

indicators: the child’s response to food increased appetite 

while emotional, the pleasure at mealtime, the desire 

to drink a sweet drink, the child’s response to satiety, 

eating slowly, decreasing appetite while emotional, and 

rejection of new foods. On the other hand, children who 

experience ARFID are caused by insufficient nutritional 
needs, closely related to psychosocial disorders. 

Families must understand more about psychosocial 

problems from the perspective. Family treatment 

programs, such as family mealtimes, are significant 

to do. Parents who were supportive of regular family 

mealtimes described positive interactions with their 

children daily during meals. These positive interactions, 

such as being warm, responsive, and sensitive to 

their children’s needs, have been shown to reduce 

problematic behaviors outside the family for children 

in the general population 61. Nutritional problems in 

children are determined by the child’s social experience, 

the interaction between children and parents in shaping 

the child’s diet. Responsive parent-child business in 

Feeding (Feeding) will provide adequate control over 

overeating for children62. Parents’ responsive behavior 

in toddlers is shown by how parents manage their 

children to learn new foods and learn to eat on their own. 

Children’s nutritional status is determined by the child’s 

diet, which is strongly influenced by family factors63. 

Eating problems in children will have an impact 

on children’s nutritional disorders, starting with the 

application of the wrong diet since the age of infants. 

The behavior of a newborn, in this case, is eating 

behavior that is primarily determined by the mother. 

The diet in children is very much determined by the 

parents’ diet, which is applied to the child, including 

restricting unhealthy food consumed by children, 

forcing large amounts of food 64. Eating behavior in 

children is primarily determined by the parents’ style 

or diet 40. The right feeding pattern from infancy will 

lead to good eating behavior at a later age 41. The low 

diet since infancy predisposes to nutritional disorders in 

children later 65. 

The better the caregivers’ ability to care for children 

with ARFID will improve the child’s nutritional status. 

The ability of caregivers to care for children with ARFID 

in this case is to maintain regular meal times which will 

be related to the child’s nutritional status66. Supporting 

nutritional programs in families and schools can increase 

children’s food intake and nutritional status67. Parental 

concern about the child’s weight status (more or less) 

was predicted to be associated with negative / non-

nutritious feeding practices53. The ability of caregivers 

to care for children properly will also increase the 

child’s adaptation to new foods. This is because kThe 

adaptability of children to the surrounding environment 

is an important character in the interaction of mother and 
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child. Adaptation occurs when children are able to read 

the behavior shown by their parents. Good children’s 

social adaptability is related to the child’s ability not to 

be easily stressed in facing their environment 68.  

Community nurses may contribute to primary, 

secondary and tertiary prevention in the face of health 

problems for individuals, families, and communities, 

including appropriate feeding practices. At the primary 

prevention level, nurses can implement health education 

related to the nutritional needs of children and appropriate 

feeding practices in children. At the secondary prevention 

level, nurses can play a role in screening children with 

poor eating behaviors. At the tertiary level, nurses can 

play a role by overcoming the negative effects of poor 

child feeding behavior through planning, intervention, 

and evaluation of the effectiveness of intervention-

related programs29 

Study limitations and concluding remarks

Due to the small number of studies that specifically 
discuss parenting, feeding, behavior, family, and 

nutritional for children with Avoidant Restrictive Food 

Intake Disorder (ARFID) and it is difficult to know the 
results reported from this review are representative to 

generalize. Most of the studies reviewed were linked to 

eating disorders in children and stunting. Information 

regarding ARFID was limited to five studies18,21,24,26,36. 

This makes it difficult to explain the determinants of the 
clear factors that cause ARFID problems in children. Of 

the five studies that discussed ARFID, three of them were 
less specific in discussing the main themes in this study. 
The study from Westfall et. al discuss multidisciplinary 

management in ARFID adolescents, a study from Krom 

et.al discussing the quality of life of ARFID children, 

and a study from Strand et al. focus on issues of ARFID 

diagnostic enforcement. Only two studies relevant to 

the theme explored were the studies of Lock et al. And 

Cerniglia et al24,34. In addition, there is rarely complete 

information about parenting, feeding, behavior, family, 

and nutritional for children with Avoidant Restrictive 

Food Intake Disorder (ARFID).

These findings reflect the complex situation 
associated with ARFID in children. Parenting, feeding, 

behavior, family, and nutritional factors are a central 

theme that must be understood by families and health 

workers, especially community nurses in managing 

this ARFID case. A good understanding of the factors 

that influence the incidence of ARFID can be used as 
guidelines for both families and health workers in 

providing nursing care to children with ARFID. 
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Abstract

Backgrounds: Paraquat is a major cause of fatal poisoning in agro-based countries like India. Being, a 
veiled offender it is often deluded for its relatively less fatal counterpart i.eorganophhosporous compounds. 
It is a highly lethal herbicide, contributing to a majority of the pesticide poisoning related deaths & Disability 
Adjusted Life Years (DALY) globally.

Methods: A retrospective record review of the patients presenting with paraquat poisoning to the Emergency 
Medicine Department of a tertiary care center in South India,between August 2014 to August 2016 was done. 
Demographics, clinical presentation, and laboratory data of patients were analysed to study risk factors 
associated with morbidity & mortality.

Results: 91 case were evaluated, of which 65.9% were male and majority (78.1%) belonged to the age group 
20-30 years and 31 (34%) being agriculturists. 85 (93.4%) attempts were suicidal in nature. Most common 
presenting symptom was vomiting 72 (79.1%), 27% of the patients had hypoxia (pao2<70%) however the 
initial mean circulatory assessment were within stable limits (HR- 84/min, BP- 124/78mmhg). Investigations 
revealed average serum creatinine of 2.8mg/dL (+ 3.16) and bicarbonate of 17.6 mg/dL (+ 4.47). Treatment 
measures included gastric lavage (67%) and haemoperfusion (49.5%) amongst others.47 (51.6%) patients 
died with the most common cause of death being Multiorgan dysfunction syndrome -MODS (61.7%) and 
Acute Kidney Injury-AKI (29.7%).To determine predictors of mortality, univariate and multivariate analysis 
[adjusted odds ratio (95% confidence intervals)] was done which revealed low bicarbonate6.174[1.20-31.59] 
and hypokalemia4.79 [1.08-21.19] to be significant risk factors.

Conclusion: Paraquat poisoning has a high disease burden and concerning mortality ratesespecially in 
young and middle aged adults.Risk factors for mortality include low bicarbonate, hypokalemia and increased 
serum creatinine with AKI and MODS being the most common causes of death. 
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Introduction

Paraquat (1, 1-dimethyl-4, 4-bipyridium dichloride) 

ingestion is a major cause of fatal poisoning in South 

East Asia(1).In the Indian subcontinent, it is freely 

available in the market in the form of liquid concentrate 

with concentration ranging from 20% to 42%. Paraquat 

DOI Number: 10.37506/ijfmt.v15i3.15986
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is a weedicide that has a rapid action, destroying plant 

tissue on contact, by translocation within the plant 

however, this product is also highly toxic to humans 

and most animals.(2,3). Absorption of paraquat against 

a concentration gradient into the lungs stimulates 

inflammatory response with leukocyte recruitment 
which subsequently sequels to late pulmonary fibrosis 
that inevitably leads to hypoxemia paradoxically 

potentiated by oxygen therapy(4,5). It is also known to 

cause acute kidney injury and multi-organ failure(5). As 

the associated mortality rates are very high, prognostic 

indicators of the outcome are important to help guide 

therapy in the ED. Parameters such as plasma and urinary 

paraquat concentrations and serum creatinine have been 

identified as prognostic markers in Asian studies.(6) Such 

data does not exist in the Indian context. 

By this retrospective record review, we aimed to 

describe the profile of cases of paraquat poisoning and 
hypothesize the demographics, clinical presentation, 

and laboratory data as risk factors and evaluate which of 

them could serve as mortality predictors. 

Methods

The cross-sectional study was conducted at the 

Emergency Medicine Department of a tertiary care 

teaching hospital in South India. All consecutive 

adult patients with a history of paraquat intake and/or 

identifying the container with paraquatbetween August 

2014 to August 2016 were included in the study. A 

retrospective record review of the patients was done. 

The institutional ethics committee (IEC 702/2018)

approval was obtained and strict patient confidentiality 
was maintained. The records were scrutinized for 

demographics, the clinical presentation including 

presenting symptoms and vitals on arrival. Laboratory 

data such as arterial blood gas, complete blood count, 

renal and liver function tests were also included. The 

data was analyzed and demographic details, clinical 

presentations (signs and symptoms), and investigations 

were hypothesized as risk factors of mortality and were 

subjected to univariate and multivariate analysis to look 

for meaningful association.Records with incomplete 

data were not included in the analysis.

We entered data on Epi Info 7 and performed 

statistical analysis using SPSS ver 16.0 (SPSS Inc., 

Chicago, IL, USA). The demographic characteristics 

were summarized using descriptive statistics. All the 

hypothesized predictors of mortality were initially 

subjected to a univariate binary logistic regression after 

excluding discharge against medical advice (DAMA) 

patients. It was decided prior that any factor with p <0.2 

in univariate analysis would be subjected to multivariate 

analysis. The modes of treatment did not fulfill this 
criterion and hence a multivariate analysis model was 

not constructed for the same. However, few laboratory 

parameters fulfilled the criteria and multivariate 
analysis was done using binary logistic regression. 

To avoid multicollinearity, blood urea, and Alanine 

aminotransferase (ALT) were not included in the model. 

Results

The total number of paraquat poisoning cases 

presenting to our Emergency Department(ED) was 91 

of which 65.9% were male. The demographic data, 

clinical findings, and laboratory investigations were 
grouped into two namely survivors and non-survivors 

based on outcome at 72hrs from hospital presentation. 

(Table1) The mean (+SD) age of patients was 29 

(+11.93) yearswith the majority 78.1% being young 

adults, between 20-30 years. We found nearly one-

third, 34%, of our patients were agriculturists and an 

overwhelming majority (93.4%) were cases ofdeliberate 

self-harm. The most common symptom was vomiting 

(79.1%)followed by oral erosions (51%).The majority 

of patients at presentation were not in shock, with the 

mean heart rate(HR) of 84/min and blood pressure(BP) 

of 124/78mmhg. Our hospital was the first point of 
contact with health services for 34 (37.4%) of patients 

while the remaining cases were referred from lower 

health centers for tertiary care,. .The investigations 

done in ED revealed a mean total count was 15,582.56 

and the mean blood urea and creatinine of 47.15 and 

2.82 respectively. 27 (29.7%) patients had Blood urea 

> 40mg/dL, 36 (39.6%) had Serum creatinine > 2mg/

dLand 18 (19.8%) had AST> 100U/L. Arterial Blood 

Gas (ABG) analysis revealed a mean pH of 7.32 and 

bicarbonate of 17.66 indicating an underlying metabolic 

acidosis. The methods of treatment included the use 
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of gastric lavage 61 (67%) and renal replacement therapy like haemoperfusion 45 (49.5%) and haemodialysis 33 

(36.3%).Of the 91 patients in the study, 47 (51.6%) died of which 20 (22.0%) died within 24 hours (Table 2).23 

(25.3%) patients survived till hospital discharge & 21 (23.1%) were discharged against medical advice & were 

telephonically followed up for outcome.

Table 1: Demographic and clinical profile of patients

Variable Category
Non-survivors

n=47
Survivors

n=44
Total sample

n (%)
P value

Age

(n=91)

10-20 years 10 13 23 (25.27%)

0.129
21-40 years 27 28 55(60.43%)

> 40 years 10 03 13(14.28%)

Gender

(n=91)

Male 29 31 60(65.93%)

0.378
Female 18 13 31(34.06%)

Occupation

(n=91)

Agriculture 22 09 31(34.06%)

0.51Student 07 12 19(20.87%)

Others 15 26 41(45.05%)

Manner of 
consumption

(n=91)

Suicidal 45 40 85(93.4%)

0.153Homicide 02 0 02(2.19%)

Accidental 0 04 04(4.39%)

Toxin use variables#

Vomiting 39 33 72(79.12%)

 

0.6902

Oral Erosions 19 27 46(50.54%)

Abdominal Pain 10 11 21(23.07%)

Breathlessness 09 07 16(17.58%)

Other 09 08 17(18.68%)

Vitals at presentation

Tachycardia (>100/min) 13 12 25(27.27%)

 

0.944

Hypotension 
(<90/60mmHg)

02 01 03(3.29%)

Hypoxia ( Spo2 <90% ) 05 04 09(9.89%)

Preliminary 
Treatment

Straight to our center 20 14 34(37.36%)
0.290

Referred cases 27 30 57(62.63%)
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Method of 
Treatment#

 Gastric Lavage  34  27  61(67.03%)
0.265

Charcoal 07 05 12(13.18%) 0.618

Haemodialysis 17 16 33(36.26%) 0.98

Haemoperfusion 27 18 45(49.45%) 0.114

Respiratory Rate

(n=91)

0-15 01 03 04(4.39%)

0.547
16-30 44 39 83(91.20%)

31 and above 02 02 04(4.39%)

Haemoglobin

(n=91)

Less than 10 01 03 04(4.39%)

0.275
More than 10 46 41 87(95.60%)

Other laboratory 
parameters

Blood urea

(>40mg/dL)
15 12 27(29.67%) 0.628

Creatinine 

(>2mg/dL)
22 14 36(39.56%) 0.143

Elevated Transaminase 12 06 18(19.78%) 0.154

*indicates significance using chi square test. Significance assumed at p<0.05

#indicates the variables for which frequency and percent frequency was reported

Table 2: Paraquat related mortality profile 

Variable Category Frequency (%) [n=47]

Mortality interval (consumption to 
death)

< 24hours 20 (42.5%)

24-48 hours 16 (34.0%)

>48 hours 11 (23.4%)

Cause of Death

MODS 29 (61.7%)

AKI 14 (29.7%)

Others (ARDS , Sepsis) 4 (8.5%)

Cont... Table 1: Demographic and clinical profile of patients
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Predictors of Mortality with Paraquatpoisoning: 
We hypothesized risk  factors using  the  data 

generated from the records of the patients. 

This included clinical parameters such as 

tachycardia,hypotensiontachypnea,hypoxia and 

laboratory parameters like hemoglobin,total count, 

blood urea and creatinine, aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), and ABG 

parameters like partial pressure of oxygen (pO2), carbon 

dioxide (pCO2) and acidosis (pH).. Besides the above 

mentioned factors, demographic parameters such as age, 

gender, and method of treatments were also considered 

and were subjected to univariate analysis. Risk factors 

with p value less than 0.2 were then subjected to 

multivariate analysis. It should be noted that in order 

to avoid multicollinearity, blood urea and ALT were 

not included in the model for further analysis. The 

results of the univariate analysis are listed in Table 3. 

After multivariate analysis[adjusted odds ratio (95% 

confidence intervals)],of the five parameters considered, 
low bicarbonate 6.174(1.20-31.59) and hypokalemia 

4.79 (1.08-21.19)were found to be statistically significant 
risk factors (Table 4). 

Table 3: Predictors of mortality (Univariate analysis)

Variables Exp B /OR[95% CI] P Value

Sex 3.128[0.95-10.20] 0.059

Age 0.0[0.0-0.0] 1

Occupation 0.172[0.24-3.84] 0.968

Amount 8.66[0.88-84.83] 0.064

Clinical Profile

Tachycardia 2.12[0.64-7.00] 0.217

Hypotension 0.667 [0.058-7.71] 0.746

Hypoxia 0.728[0.44-6.65] 0.426

Laboratory findings

Elevated Total Count 8.23[2.78-24.32] 0.000

Elevated Blood urea 3.63 [0.98-13.49] 0.05

Elevated creatinine 6.28 [1.70-23.14] 0.006

Low Potassium 1.96[0.51-7.51] 0.326

Elevated ALT 0 [0.00-0.00] 0.998

Elevated AST 5.03[1.55-16.37] 0.007

Low PO2 1.22[0.3-4.97] 0.779

Low HCO3 0.160[0.044-0.57] 0.005
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Treatment

No preliminary treatment in referring hospital 0.664 [0.24-1.82] 0.429

Gastric lavage not done 1.43 [0.53-3.84] 0.46

Haemodialysis not done 1.41 [0.513-3.9] 0.502

Haemperfusion not done 0.684 [0.26-1.77] 0.434

Ex (B) – exponentiation of the B coefficient or odds ratio 

Table 4: Predictors of mortality (Multivariate analysis)

S. No Variables Exp B/OR [95% C.I] P value

1. Gender 1.503[0.41-5.48] 0.537

2. Amount of dose 0.0[0.0-0.0] 0.249

3. Low Potassium 4.79 [1.08-21.19] 0.039*

4. Elevated creatinine 0.781[0.11-5.40] 0.802

5. Low HCO3 6.174[1.20-31.59] 0.029*

6. Elevated AST 1.306 [0.19-8.90] 0.785

7. Elevated total count 1.003 [0.96-1.037] 0.878

*significant as p<0.05

Cont... Table 3: Predictors of mortality (Univariate analysis)

Ex (B) – exponentiation of the B coefficient or odds 
ratio 

Discussion

Paraquat is a nonselective, fast-acting herbicide 

that is environmentally harmless due to its rapid 

decomposition into nontoxic compounds after soil 

contact however poses a significant risk to humans on 
consumption (7). The mortality associated with it is as 

high as 50-90%(8)

In our study, the mean age of the patients was 28.74 

which was consistent with the study done by Tanuj et 

al(8). Being a weedicide, it was unsurprising to find that 
agriculturists formed nearly one-third of the affected 

patient population, however, a remarkable number of 

patients were students and those between 20-30 years 

of age. 

On presentation to the department, the mean 

vitals ( pulse, BP, respiratory rate) of our patients was 

stable,comparable to the study by Hong et al in South 

Korea (6). We also found that tachycardia (27.5%), 

hypotension (3.3%), and even hypoxia (27.7%) are 

uncommon signs of the initial presentation of our patient 

profile as compared to patients with Organophosphate 
poisoning who generally present with severe 

symptoms(9). Local toxic effects of paraquat such as 

oral erosions and ulcers were previously documented(9)

and in our study, we noted a similar occurrence in about 

46 (50.5%) of the cases, however, the most common 

symptom was vomiting 72 (79.1%). In terms of initial 
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laboratory parameters, mean total count was elevated as 

compared to the study done by Hong et al(6), however, 

the mean creatinine was higher and the mean pH was 

found to be lower in our study. Our analysis also found 

that 40% of patients had a serum creatinine value higher 

than 2mg/dLand 30% blood urea more than 40mg/dL , 

further establishing the toxic renal effects of paraquat 

ingestion.(10)Unfortunately, no standard guidelines 

exist for treatment paraquat toxicity and hence a variety 

of modalities are tried. Depending on their time of 

presentation to the department initial modalities such as 

gastric lavage 61 (67%) and charcoal 12 (13.2%) were 

tried which have been well documented in previous 

studies.(1,6,10)

We found the mortality to be 51.6% which was 

consistent with both Asian and Indian studies (8,10)

done previously. As demonstrated by Rao R et al(1) 

the use of early haemoperfusion has shown mortality 

benefits, 45 (49.5%) and 33 (36.3%) of our patients 
underwent haemoperfusion and hemodialysis 

respectively. On the contraryPond &Tominack et al 

reported thathaemoperfusionwas not found to be useful 

in potentially lethal concentration of paraquatdue to 

accumulation in highly vascular tissues of the vital 

organs and pneumocytes before the initiation of 

haemoperfusion, further retreating the extreme toxicity 

of the agent (10). The most common cause of death in 

our study was Multi Organ Dysfuction Syndrome 

MODS (61.7%) and isolated Acute Kidney Injury-AKI 

(29.7%) consistent with the study done by Jagadeesan 

M et al(11) albeit in a much smaller cohort. MODS can 

be explained by the inhibition of reduction of NADP to 

NADPH which results in the accumulation of superoxide 

and free radicals which causes destruction of lipid cell 

membranes. Paraquat is mainly eliminated by kidney 

and acute kidney injury is the end result of that.

Various studies have identified a number of factors 
that predict mortality in paraquat toxicity. A host of 

parameters like demographics, clinical parameters, 

and laboratory investigations were considered for the 

same. In a study by Hsu et al, age over 60 years, suicide 

attempts, and hypothermia were found to be significant 
risk factors for paraquat-related fatality. Interestingly, in 

our study female gender was found to be significant as 

per the univariate analysis, which was contrasting from 

the findings of Sun et al(12). The fatality of paraquat 

poisoning is depended on renal, hepatic function, and 

acid-base status which has been demonstrated before.
(6,13) These results could be attributed to the multiorgan 

involvement by the toxin. Our findings were consistent 
with it as the results of univariate analysis revealed 

lab parameters like elevated creatinine, hypokalemia, 

acidosis, and raised AST as mortality markers. Further 

multivariate analysis revealed low bicarbonate and 

hypokalemia to be significant mortality indicators. Low 
bicarbonate is a familiar factor as it has been mentioned 

in studies done in South Korea(6,12), although unlike our 

findings they did not find it to be statistically significant. 
Hypokalemia has not been found as a mortality marker 

as per our review of literature and as mentioned before 

even though we found it to be statistically significant, 
it cannot be independently considered as a risk factor. 

On the other hand, creatinine has been earlier found to 

be a mortality indicator, Elenga et al(3)found 50% of 

adult patients with creatinine 120 µmol/L (1.35 mg/dL) 

on admission, died and another study in 2009 on 278 

patients showed that an elevated creatinine level over 

120 µmol/L (1.35 mg/dL) on admission was a significant 
predictor of mortality(13) Our findings of serum creatinine 
wereconsistent with the literature however, the small 

sample size could be a reason for it to be not statistically 

significant.

Our study had a few limitations, we do not have the 

facility for quantitative plasma paraquat measurement 

for our patients which has been widely found as a direct 

mortality marker.During data collection, exact mortality 

times were not available for few records and hence that 

data was collected as a grouped variable. Hence we 

could not do a survival analysis, which would have been 

a better statistical tool. Also, we have considered only a 

cross-sectional look at clinical findings and laboratory 
data and have not included serial monitoring of the 

parameters.

Conclusion

Paraquat is silently emerging as a compound to 

watch out for with its increasing numbers and high 

mortality rates owing partially to the lack of an antidote. 

Unchecked sale of pesticides and weedicides, which are 



4442    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

available as over the counter items has unfortunately 

resulted in a high patient load presenting with deliberate 

self-harm with such agents. With high fatality in young 

productive population of predominantly low and middle-

income agro-based countries, it calls for more research 

and legislative controls to mitigate the same. 

The initial clinical presentation of these patients 

might be unremarkable unlike its usual comparator 

i.e. organophospate compounds, however, the 

laboratory investigations form a valuable set of tools 

for prognostication. The lack of plasma paraquat 

concentration assessment should not be a deterrent, 

instead of routine laboratory parameters like renal 

function tests, liver function tests and ABG are reliable 

predictors of mortality and can guide treatment and 

ignite future research on clinical management.

List of abbreviations

Emergency Department ED

Discharge against medical 
advice 

DAMA

Alanine aminotransferase ALT

Aspartate aminotransferase AST

Multi organ dysfunction 
syndrome

MODS

Acute Respiratory distress 
syndrome

ARDS

Acute Kidney Injury AKI

Arterial Blood Gas ABG

Partial pressure of oxygen pO2

Partial pressure of carbon 
dioxide 

pCO2

Bicarbonate HCO3
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Successful Steroid Therapy of Henoch Schonlein Purpura in 
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Abstract

Henoch schonlein purpura is a rare incidence case and almost similar to the clinical symptoms of autoimmune 
diseases such as systemic lupus erythematus in young adult woman. A 23-year old woman patient presented 
with reddish spots accompanied by a burning sensation and pain in both legs, vomiting profus and abdominal 
pain. She also complained mild fever, frequent mouth sores, hair loss, joint pain and stiffness, frequent 
fatigue in the last 1 month. Laboratory tests showed mild anemia, leukocytocis, proteinuria, erythrocytes and 
leukocytes microscopic in urinalysis, increased of serum IgA and LED. The skin biopsy showed neutrophil 
cell infiltration in the capillary vessel walls with necrotic debris. Methylprednisolone oral was given since she 
hospitalized and decreased gradually. This case hada good prognosis because the result of serum creatinine 
was normal insix months latereven though had moderate symptoms.

Keywords: Henoch schonlein purpura, moderate symptoms, adult woman 
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Introduction

Henoch-schonlein purpura (HSP) is a small blood 

vessel vasculitis with IgA-dominant immunedeposits 

and involvesthe skin, gastrointestinal tract(abdominal  

Until now, the etiology of HSP is still uncertain. IgA 

is presumed as an important role in the pathogenesis of 

HSP which is characterized by an increase in serum IgA 

concentrations, immune complexes, and IgA deposits 

on theblood vessels walls and renal mesangium. Several 

etiological factors that can be attributed to HSP are 

infection, drugs, food, immunization, and malignancy.t 

In a retrospective study of the Chinese population in 

Taiwan, it was found that 40.5% of HSP was preceded 

by infection, 8.3% was due to drug administration, and 

the remaining 59.5% were unknown.4,5

We report a young adult woman with HSP who is 

accompanied by mild anemia with a previous suspicion 

of SLE.The aim of this case report is to describe a rare 

incidence case, the skin biopsy and successful steroid 

therapy in adulthood.

Case Description

A 23-year old woman came to emergency 

department of Dr. Soetomo hospital complained of 

vomiting profusesince 2 hours earlier, more than 3 times. 

She also complained of reddish spots accompanied 

by a burning sensation and pain in both legs which 

appeared approximately 2 days before admission. Other 

complaints were mild fever, frequent mouth sores, hair 

loss, joint pain and stiffness especially in the morning, 

abdominal pain and heartburn, frequent fatigue when 

stressed in the last 1 month. There were no history of red 
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spots on the face when exposed to the sun, cough, flu, 
painful urination, diarrhea, taking antibiotics or other 

drugs before appearing red spots, drug and food allergies, 

diabetes and hypertension.On physical examination, the 

blood pressure was 110/60 mmHg, pulse 85bpm, regular 

rhythm, breathing 18x/minute, axillary temperature 

37.10C. Examination of the extremities revealed 

palpable purpura bilaterally symmetrically with varying 

sizes and clear borders without being surrounded by 

an erythematous area, painful and not blanching when 

pressed (figure 1).

Figure 1. Patient’s clinical appearance showed 
palpable purpura bilaterally symmetrically in both 

legs with varying sizes

Laboratory tests showed Hb 10.2g/dL, MCV 74.2fL, 

MCH 23.8pg, MCHC 32g/dL, leukocytes 13,660/mm3, 

neutrophils 79.4%, platelets 335,000, AST 10 U/L, ALT 

5 U/L, BUN 13 mg/dL, creatinine 0.64 mg/dL, sodium 

147 mmol/L, Potassium 4.6 mmol/L. Urinalysis results 

obtained glucose -, protein +1, bilirubin -, ketones -, 

nitrite -, leukocytes-,erythrocytes microscopic 3-8, 

leukocytes microscopic 15-20, Crystals -, Bacteria +/

field of view.

She was treated with omeprazole20mg every 

24 hours, paracetamol 500mg every 8 hours, 

methylprednisolone 16mg every 8 hours. Then,she 

was examined for peripheral blood smears, serum 

IgA, Albumin, ESR, CRP, urine culture, ana test, 

C3, C4 and skin biopsy.In peripheral blood smears, 

Erythrocytes were obtained: microcytichypo chromic, 

anisopoikilocytosis, polychromasia cells (+),  

normoblast (-); The leucocytes count are increase and 

predominantly granulocyte immature segments; The 

platelets count are normal and there are no giant platelet. 

Conclusion: Microcytic hypochromic anemia. The 

serum IgA was obtained 647 mg/dl, LED 85 mm/hour, 

Albumin 3.9 mg/dl, CRP 1.8 mg/dl, sterile urine culture, 

ANA test10.21 AU/mL, C3 158mg/dl, C4 36 mg/dl. The 

results of skin biopsy were that the epidermis showed 

a focus of basal cell hyperpigmentation, shortened 

rete ridges; and in the Dermis there is neutrophil cell 

infiltration in the capillary vessel walls with necrotic 
debris; Conclusion: according to HSP (figure 2).

Figure 2. The skin biopsy showed neutrophil cell 
infiltration in the capillary vessel walls with necrotic 

debris

On 5th day, the complaints of pain, nausea and 

reddish spots on the legs were reduced so that the 

methylprednisolone dose was reduced to 16mg every 12 

hours (figure 3). On 7th day there were no complaints 

and the red spots on the legs disappeared so that the 

methylprednisolone dose was reduced to 16mg every 

24 hours (figure 4). Then,she can go home and control 
to outpatient unit with the dose of methylprednisolone 

decreased gradually. Six months later, the serum 

creatinine was monitored and the resultwas normal. 
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Figure 3. Patient’s clinical appearance on 5th day

Figure 4. Patient’s clinical appearance on 7th day 

Discussion

Based on the 2010 EULAR, diagnostic criteria 

of HSP is palpable purpura, not thrombocytopenic 

+ ≥ one of the following: diffuse adominal pain, 
typical leukocytoclastic vasculitis with predominant 

IgA deposits or proliferative glomerulonephritis with 

predominant IgA deposits, arthritis/arthralgias, renal 

involvement (proteinuria: >0.3 g/24h or >30 mmol/mg 

of urine albumin to creatinine ratio on a spot morning 

sample; and/or hematuria, red blood cell casts: >5 red 

cells per high power field or ≥2+ on dipstick or red blood 
cell casts in the urinary sediment).6 

The differential diagnosis of HSP is very diverse. 

To differentiate is, first, whether the purpura on 
the skin is palpable or not. If it is not palpable and 

there is thrombocytopenia, the diagnosis is immune 

thrombocytopenia purpura.If it is palpable, an autoimmune 

panel will be examined such as ANA tests, C3 and C4, 

if the panel is positive,the vasculitis is caused by SLE. If 

the panel shows a negative result, the next step is a skin 

biopsy examination. From the result of a skin biopsy, 

if a typical picture of granuloma formation is found 

and there is necrosis, it can be diagnosed as Wagener’s 

granulomatosus andif the resultshows a typical picture 

of eosinophil infiltration (in asthma/allergic rhinitis), it 
is diagnosed as Churg Strauss syndrome. If the result 

shows the form of neutrophil infiltration with necrotic 
debris (leukocytoclastic), so there are two possibilities, 

namely hypersensitivity vasculitis and HSP (serum IgA 

concentration increases).6,7,8 The diagnosis path in that 

theory is appropriate in this case.

HSP is actually a self-limiting disease. Currently, 

the management of HSP is still a matter of debate. 

Patients need to be hospitalized to control ongoing 

acute symptoms and renal involvement. Symptomatic 

treatment is sufficient to reduce mild symptoms such as 
arthritis, heartburn, and nausea by administering non-

steroidal anti-inflammatory drugs and proton pump 
inhibitors. Skin symptoms due to vasculitis rarely require 

treatment, but several studies have reported successful 

therapy with steroids. Oral steroids are indicated for 

severe rashes, edema, severe abdominal pain and 

accompanied by nausea and vomiting. Usually, oral 

steroids can be started at a dose of 1 mg/kg/day and then 

gradually tapered off. Patients who are unable to take 

the oral route due to severe nausea and vomiting may 

be given intravenous steroids. Steroid administration 

can reduce abdominal symptoms within 2-3 days as 

well as reduce the chance of recurrence of HSP and the 

possibility of developing persistent renal impairment. If 
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accompanied by severe renal disorders such as rapidly 

progressive nephritis and pulmonary hemorrhage, high 

doses of corticosteroids are given which can be combined 

with immunosuppressive drugs. Immunosuppressive 

drugs such as cyclophosphamide in combination with 

steroids are usually indicated for patients with severe 

nephritis.9,10,11 This case got better with steroids threrapy 

because she had moderate symptoms and previously 

suspected SLE related symptoms .

The patient’s prognosis depends on age at exposure, 

recurrence rate, renal involvement (high creatinine 

on exposure, proteinuria >1g/day, hematuria and 

anemia when first diagnosed, membranoproliferative 
gromerulonephritis) and skin area, presence of 

hypertension, fever at exposure, neurological 

symptoms and immunological disorders (increased 

IgA accompanied by decreased IgM at diagnosis, low 

factor 13), purpura above the waist, persistent purpura, 

and increased sedimentation.9 About 85% of adult HSP 

patients develop nephritis and kidney failure, which has 

a poor prognosis. Renal disorder usually occur in the first 
6 months to 12 months so further monitoring is needed.12 

This case has a good prognosis because there is still no 

renal involvement even though it occurs at>20 years of 

age and the presence of gastrointestinal symptoms.

Conclusion 

Purpura has many causes and skin biopsy is the last 

step in determining the cause of vasculitis. This case 

report demonstrates the successful steroid management 

of HSP with moderate symptoms in young adult woman. 

It is a rare case and has a good prognosis in adulthood.
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Abstract

Partial lipodystrophy syndrome is a disorder of adipose tissue formation. This disorder is characterized by 
the loss of subcutaneous tissue in the extremities with buildup of fat around the face, neck or stomach. Partial 
lipodystrophy also causes severe insulin resistance which develops into diabetes, severe hypertriglyceridemia, 
and cardiovascular disease. We report a case of a patient with clinical and laboratory suspicion of partial 
lipodystrophy syndrome. The case observed in this study was a 27-year-old woman who suffered from 
severe abdominal pain along with nausea and vomiting. She was diagnosed with diabetes mellitus (DM) 
at the age of 10 and has used insulin since the age of 19. According to physical examination, her stats 
were: blood pressure 180/110 mmHg, pulse 107×/minute, anemic conjunctiva, visus light perception, 
hepatosplenomegaly, acanthosis nigricans (+), thigh circumference 23 cm, BMI: 21.6. Laboratory results: 
Hb 8g/dL, platelets 76×103/µL, pre-prandial glucose 143 mg/dL, pre-prandial insulin 13.5 µIU/L (normal), 
C-peptide 4.8 ng/mL (increase), adiponectin 5.47 µg/ml (normal), HOMA-IR 4.8 (increase), HOMA-B 
60.9 (decrease), HbA1C 11.1%, triglycerides 2.648 mg/dL, total cholesterol 581 mg/dL, LDL 128 mg/dL, 
TG/HDL ratio 51.9 (increase), BUN 32 mg/dL, serum creatinine 2.14 mg/dL, negative urine ketones, and 
proteinuria 4+. Visus light perception is caused by diabetic retinopathy. Partial fat accumulation in the face 
and stomach along with decrement of subcutaneous fat in extremities raise suspicion of partial lipodystrophy. 
This statement is supported by signs of severe insulin resistance such as severe hypertriglyceridemia (>1000 
mg/dL), increase of TG/HDL ratio and onset DM at the age of 10. Normal adiponectin can be found in 
partial lipodystrophy. Therefore, it can be concluded that visus light perception, severe hypertriglyceridemia 
and insulin resistance signed by the increase of HOMA-IR and TG/HDL ratio with DM at a young age 
shows a complication of partial lipodystrophy syndrome.

Keywords: Partial Lipodystrophy, Insulin Resistance, Adiponectin. 
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Introduction

Lipodystrophy syndrome is a very rare disorder 

characterized by a deficiency in fatty tissue 
causing metabolic complications such as diabetes, 

hypertriglyceridemia and steatohepatitis. Lack of fat 

tissue is not caused due to nutritional deficiencies 

or catabolic conditions. Lipodystrophy syndrome is 

classified based on etiology, namely lipodystrophy 
caused by genetic disorders or acquired. This syndrome 

is also divided based on the distribution of fat tissue 

loss, namely generalized lipodystrophy syndrome 

which affects the whole body and partial lipodystrophy 

syndrome which affects a certain region of the body. 

This results in 4 categories of lipodystrophy syndrome, 

namely congenital generalized lipodystrophy (CGL), 

familial partial lipodystrophy (FPLD), acquired 

generalized lipodystrophy (AGL), and acquired partial 
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lipodystrophy (APL)1. 

Lack of adipose tissue causes ectopic accumulation 

of lipid in various organs such as muscles, liver 

and other organs. This deficiency of adipose tissue 
also causes insulin resistance which can lead to 

diabetes, hypertriglyceridemia and fatty liver. Partial 

lipodystrophy syndrome is characterized by the lack of 

adipose tissue in the limbs, such as in the arms and legs, 

as well as the buttocks and hips. The accumulation of 

fat in certain parts of the body may result in physical 

appearance resembling Cushing’s syndrome. Fat 

distribution is usually normal during childhood, then 

a subsequent loss of fat tissue occurs during puberty. 

Metabolic complications often happen in young adults2. 

The diagnosis of lipodystrophy syndrome is based 

on history, physical examination, body composition 

and metabolic status. Until this day, there is no known 

leptin level examination that can be used to establish 

or exclude a diagnosis of lipodystrophy syndrome. 

Genetic confirmatory testing is required when familial 
lipodystrophy is suspected, while complement and 

autoantibody examinations are required in the diagnosis 

of acquired lipodystrophy syndrome. The definitive 
diagnostic criteria for lipodystrophy syndrome is still 

unknown3.  

Case

Ms. M, 27 years old, came to the emergency 

room alone with complaints of intermittent abdominal 

pain in the gut since the last 2 weeks. The patient also 

complained of nausea and vomiting since the last 1 

month, intermittent. Patient’s vomit had the same color 

as the food the patient consumed, with frequency of 

4-5 times per day. The patient had liquid stool since the 

last 2 weeks, with a frequency of 3-4 times per day, no 

blood or mucus was present. There was no fever and the 

patient’s urine were normal.  

Past Medical Record

- The patient began to frequently get sick at 8 

years old. According to the patient’s history, the patient 

went to the children’s endocrine clinic at Dr. Soetomo 

Hospital because patient’s body was always thin. At that 

time, the patient was diagnosed with diabetes mellitus 

and patient started using insulin at the age of 19.

- Since the last 2 years, patient visited an internal 

medicine endocrine clinic, then in the last 1 year, insulin 

injections were replaced with acarbose and glimepiride. 

However, in the recent months, patient did not visit the 

doctor and did not take any medication.

- Latest record, patient visited RSDS eye clinic 

complaining about blurred vision, and was diagnosed 

with diabetic retinopathy and glaucoma. 

Family Medical Record

Patient is the 3rd child of 3 siblings, with both 

siblings diagnosed with diabetes mellitus. The patient’s 

mother admitted that she does not suffer from diabetes, 

while the patient’s father has no known medical records 

and passed away from a hemorrhagic stroke.  

Physical Examination 

GCS: E4V5M6, General condition: weak

BP: 180/110, HR: 107, RR: 20, Temp: 36.7, SpO2: 

99%

- Head neck: exophthalmus in both eyes, anemic 

in both conjunctivae.

- Thorax: symmetrical, no retraction.

§ Pulmo: vesicular, no ronchi and wheezing.

§ Cor: first and second heart sounds produce 
single sound, no murmurs and gallops.

- Abdomen: distention, increased bowel sounds, 

tenderness in all areas of the abdomen with maximum 

tenderness in the epigastric and umbilical regions. 

Hepatomegaly as big as 3 fingers under the arcus ribs 
along with splenomegaly as big as Schuffner 2 Hocket 2 

was present. No mass was felt. 

- Extremities: hypopigmented macula in the 

crurisdextra et sinistra region was present, no edema, dry 

and warm. 
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Laboratory

Table 1. Hematology Results of Patients

Hematology
17/07/19 (Emergency 

Department)
19/07/19 22/07/19 Reference Interval

WBC x (103/µL) 4.38 4.19 4.4 3.6-10.6

% Neu 78.1 77.3 63 50-70

% Lym 17.8 19.6 28.4 18-42

% Mono 2.3 3.1 6.6 02-Nov

% Eos 1.6 0 2 01-Mar

% Baso 0.2 0 0 0-2

RBC x 106/µL 2.94 3.05 2.99 3.8-5.2

Hb g/dL 8 8.3 7.9 11.7-15.5

Hct % 22.2 23.3 22.3 34-36

MCV fL 75.5 76.4 74.6 81-99

MCH pg 27.2 27.2 26.4 28-33

MCHC g/dL 36 35.6 35.4 32-36

RDW % 14.1 14.2 13.9 11.5-14.5

Plt x 103/µL 76 82 86 150-450

PPT (s) 11.4 9.8 - 9-12

APTT(s) 32 29.1 - 23-33
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Table 2. Clinical Chemistry Results of Patient

Clinical Chemistry
17/07/19

(Emergency 
Department)

18/07/19 19/07/19 22/07/19
Reference 
Interval

BUN (mg/dL) 31 - 22 34 10-20

SK (mg/dL) 2.11 - 2.87 2.62 0.5-1.2

Glucose Level (mg/
dL)

175 -
177 (Pre-
prandial)

- <110

Direct Bilirubin (mg/
dL)

0.04 - - - <0.2

Total Bilirubin (mg/
dL)

0.23 - - - 0.2-1

AST (U/L) 26 - 15 11 0-35

ALT (U/L) 33 - 25 8 0-35

Albumin (g/dL) 3.6 - 3.2 2.9 3.4-5

Na (mmol/L) 138 - 135 136-145

K (mmol/L) 4.9 - 3.8 3.5-5.1

Cl (mmol/L) 101 - 99 98-107

Amylase (U/L) - 24 - 30 25-115

Lipase (U/L) - 124 - 88 73-393

HbA1C 11.1% 4.5-6

Pre-prandial Insulin 
(μIU/L) 13,5 2-25
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C-peptide (ng/Ml) 4.8 0.78-1.89

Adiponectin (µg/ml) 5.47 3.58-9.66

HOMA-B (%) 60.9 70-150

HOMA-IR 4.8 <2.5

Table 3. Lipid Profile of Patient

Lipid Profile 17/7/19 19/7/19 22/7/19 Reference Interval

Cholesterol Total (mg/dL) 581 412 545 <200

Cholesterol-LDL (mg/dL) 128 121 214 <100

Cholesterol-HDL (mg/dL) 51 55 57 40-60

Triglyceride (mg/dL) 2648 1850 1033 30-150

Ratio TG/HDL 51.9 < 3

Table 4. Urinalysis Results of Patient

Urinalysis 17/07/2019

Glucose +/-

Bilirubin Negative

Ketones Negative

Density 1.015

Blood Negative

pH 5.5

Protein 4+

Urobilinogen 0.2 E.U/dL

Nitrite Negative

Leukocyte Negative

Color Orange

Clarity Clear

Cont... Table 2. Clinical Chemistry Results of Patient
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Anthropometry: Weight: 58 kg; Height: 164 cm; BMI: 21.6 kg/m2 (Normal: 18.5-25 kg/m2).

Table 5. Patient’s conditions

 

Therapy Instructions

- Inj. Novorapid 4 units every 8 hours before meal SC

- Inj. Levemir 8 units every 24 hours, night time SC

- Thiazolidinedione 100 mg 2×1

- Tab. Amlodipine 10 mg every 24 hours PO (night time)

- Tab. Lisinopril 5 mg every 24 hours PO (morning) 
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Discussion

Onset of diabetes mellitus with age <25 years, insulin 

resistance overview based on increase of C-peptide, 

HOMA-IR, TG/HDL ratio and slight decrease in 

HOMA-B, and normal adiponectin levels show signs 

of partial lipodystrophy syndrome. Lipodystrophy 

syndrome is suspected in a patient when the patient 

has total or regional deficiency of fatty tissue based 
on physical examination supported by anthropometric 

data. Adiponectin assay is still unstandardized and can 

give normal results, especially in partial type cases. 

Lipodystrophy syndrome can be difficult to distinguish 
from uncontrolled diabetes mellitus because both can 

cause hypertriglyceridemia, although glucose control in 

diabetes can restore fat tissue, whereas in lipodystrophy 

it cannot. Analysis of family medical records can 

help differentiate diagnosis of acquired or genetic 

lipodystrophy syndrome, although new mutations 

may occur. The presence of autoimmune disease and/

or decrease in C3 and C4 can support the diagnosis of 

acquired lipodystrophy syndrome. Lipodystrophy is 

suspected if any of the following symptoms are found4:

- Essential Point

§ Generalized or partial fat tissue deficiency.

- Physical Examination

§ Growth failure (infants or children)

§ Prominent muscles

§ Severe nigricans acanthosis

§ Cushingoid appearance

- Metabolic Overview

§ Diabetes requiring high doses of insulin, more 

than 2U/kg/day

§ Severe hypertriglyceridemia (>500 mg/dL) 

with or without therapy; or >250 mg/dL with diet and 

medicine

§ History of pancreatitis due to 

hypertriglyceridemia

§ Non-alcoholic steatohepatitis in non-obese 

people

§ Significant hyperphagia

Hyperphagia is caused by the lack of leptin which 

correlates with remaining fat tissue. Severe insulin 

resistance is compensated by hyperinsulinemia or often 

manifests as diabetes in the second decade. Insulin 

resistance is characterized by the increase of HOMA-IR 

and TG/LDL ratio in the patient. Decreased HOMA-B 

can be caused by high glucose levels for a long 

period of time causing glucose toxicity which triggers 

excessive free radical production and results in damage 

to β-pancreatic cells. Hepatomegaly and splenomegaly 
are commonly found. Adiponectin serum, sex hormone 

binding globulin, and insulin like growth factor binding 

protein 1 often have low levels and are useful for 

lipodystrophy syndromes from insulin receptor defects 

which also suggest a deficiency of fatty tissue5,9.

FPLD is inherited in an autosomal dominant 

manner and often manifests clinically when entering 

puberty. Lack of fatty tissue is often found in the limbs 

and buttocks, but sometimes excess fat can be found on 

the face and neck. FPLD is clearly evident on women 

because women have more femorogluteal fat than men. 

The clinical symptoms of FPLD in women are also more 

severe than in men. Clinical manifestations vary from 

mild impaired fasting glucose to severe insulin resistance 

and severe dyslipidemia. Cardiovascular diseases are 

also commonly found6.

FPLD is frequently associated with mutations in the 

function loss of the PPAR-G gene that regulates PPARγ 
synthesis. PPARγ is an insulin hormone receptor in the 
nucleus which is widely expressed in fat tissues. These 

receptors play a role in the differentiation of fatty tissue 

and are often associated with lipodystrophy. However, 

PPARγ defects are more often associated with partial 
lipodystrophy. PPARγ mutations are related to the 
inability in regulating postprandial lipid due to the 

absence of adipose tissue. Adipose tissue acts as a buffer 

for fat intake2. 

In addition, lipodystrophy is also often associated 

with mutations in AKT, which is an intracellular receptor 

for insulin. Insulin is a stimulator of adipogenesis 

and mediates glucose uptake into adipose tissue. 
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Hence, this mutation causes severe insulin resistance. 

Compensation for insulin resistance is the occurrence 

of hyperinsulinemia which then causes lipogenesis 

stimulation in the liver2. 

One of the conservative therapies for lipodystrophy 

syndrome is using thiazolidinediones. This drug has the 

ability to increase the sensitivity of cells towards insulin. 

This increased sensitivity can lead to adipogenesis. 

Patients with partial lipodystrophy syndrome experience 

fat accumulation in the visceral fat tissue around the 

abdomen. This is to compensate the inability to form fat 

tissue in the extremities. The accumulation of visceral fat 

is very dangerous and can cause cardiovascular disorders. 

Visceral fat tissue secretes many proinflammatory 
cytokines such as IL-6 and TNF-α2. 

The prognosis for partial lipodystrophy is still 

uncertain due to the rarity of the case. Most of the 

severity is determined by metabolic complications 

such as the severity of diabetes, pancreatitis and 

cardiovascular diseases. The course of the disease 

tends to be progressive. Premature deaths often result 

from atherosclerosis such as myocardial infarction at 

a young age. Many deaths are also caused by infection 

due to weakened immune system because of diabetes. 

The use of insulin sensitivity enhancing drugs such as 

thiazolidinone and leptin analogues help reduce patient 

symptoms, prevent complications and increase life 

expectancy. Most patients can reach life expectancy of 

60 years old while the average mortality rate is 30-40 

years old5,9.  

Conclusion

Lipodystrophy syndrome is a very rare disorder 

characterized by a deficiency in fatty tissue causing 
metabolic complications such as diabetes and 

hypertriglyceridemia. Adiponectin assay is still 

unstandardized and can give normal results, especially 

in partial type cases. Partial lipodystrophy syndrome is 

characterized by the lack of adipose tissue in the limbs, 

such as in the arms and legs, as well as the buttocks and 

hips. Accumulation of fat in certain parts of the body 

can be found, which may give physical resemblance of 

Cushing’s syndrome. Fat distribution is usually normal 

during childhood, while during puberty, subsequent 

loss of fat tissue occurs. Metabolic complications are 

common in young adults.
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Abstract

A statistical study was conducted on the impact of the global epidemic of the COVID-19 virus on 
undergraduate students at the Applied Science Private University in Jordan. The items were divided into five 
main items; the general knowledge of the epidemic, information among students from a scientific perspective, 
the impact of the epidemic on psychological and physical health, the impact on academic achievement, and 
the future expectations. The total number of students was 361 students. The results among the items were 
positive except for the effect on academic achievement, which was negative. The difference in outcomes 
between males and females was slight, also, between colleges. However, the difference was clear between 
the school years, it was found that the higher the student in the academic year, the more cognitive analyzes 
and awareness of this epidemic. The study found that students had a medium to a high level of anxiety, 
and the majority of information on this epidemic was obtained by students from social media and not from 
official authorities. An effective partnership of governments and their educational institutions is must ensure 
limiting the spread of disease and finding accurate scientific methods to contain problems that arisein society 
to ensure prosperity.

Keywords: Education, GPA, Anxiety, COVID- 19, prosperity, partnership, E-learning.

Introduction

During the pandemic, most of the educated people 

and health professionals are aware of this infection, 

possible preventive measures and the importance of 

social distancing (1) The WHO advised measures; first 
avoiding close contact with persons suffering from acute 

respiratory infections, second frequent hand-washing 

mainly after direct contact with ill people or their 

environment, and infected people must practice cough 

protocol (to maintain distance, cover coughs and sneezes 

with disposable tissues or clothing and wash hands) (1,2). 

The world wide web (Internet sites, social media) 

is the main source of information for the global in 

this pandemic. Even though the improvement of 

internet communication expands the accessibility and 

broadcasting of knowledge, it also has the possibility 

for the growth and spread of propaganda or fake news. 

Governments should be responsible for providing 

accurate information and clarifying misinformation to 

help the public facing this pandemic (2).
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Countries around the world are struggling to stop 

the spread of the COVID-19 pandemic in several steps; 

including a total or partial ban and prevent travel between 

countries. The continuous spread of the epidemic (strict 

isolation measures) workflow malfunctionin schools, 
colleges, and universities (3,4).

To reduce the spread of COVID-19, many 

universities have suspended any on-campus activities, 

classes are being held online (5). Across the country it 

is expected to influence the mental health of college 
students (3,4)

Although it seems that old age increases the risk of 

COVID-19-related infection and mortality (6,7), many 

researchers found that the anxiety level is significantly 
higher in 21–40 age groups comparing to the older 

ages, which is due to the concern about the future and 

economic consequences (4,6–8). 

Cao et al showed that about 24.9% of college 

students have suffered anxiety in COVID-19 outbreak. 

The COVID-19- related stressors including economic 

stressors, effects on daily-life, and academic delays (3,4). 

The mental health of college students is considerably 

affected, they require attention, and support. It is 

suggested that universities should collaborate to resolve 

this dilemma (3).

The closing of the educational institutions affected 

more than 70% of the world’s student population. 

Consequently, all teaching activities, suddenly, had to 

be moved within virtual settings. The exchange from 

physical to virtual have been quite fast. This situation 

can be considered, in fact, a unique experiment, because 

without the COVID-19 pandemic it would not be ever 

possible to force institutions, professors and students to 

swap in a so short time (9)

The aim of this study is to measure the awareness of 

the Applied Science Private University ASU in Jordan 

students on the COVID-19 pandemic, their worries, and 

their point of view on the e-learning process. 

What is e-learning?

The rapid development in computer technologies 

and software, the increasing impact of the internet on 

our lives and using different teaching applications and 

platforms have affected the learning process. That 

shows that teachers and students recently have started to 

depend heavily on using PowerPoint files, PDF files and 
emails to share notes, homework and sometimes doing 

online exams.

E- Learning is a broad concept that may include 

many aspects of teaching and learning activities using 

technology based- e-learning, for example: computers 

and web-based platforms. This kind of activity could 

be distance learning or face-to-face learning in classes.

It has been discussed that this term does not have a 

common definition (10). E- Learning may be referred to as 

virtual learning, digital learning or web-based learning. 

It could be used partially as part of the traditional 

teaching/learning process or completely, depending 

on the material delivered to students (11). Therefore, e- 

Learning can be of several kinds that involve three types 

depending on the range of interaction abilities as shown 

in table1. 

Table 1: Types of e- learning depending on their 
interactive capabilities(11)

Type of 
E-Learning

Example

E-learning 
process with low 
interactive use, 
which mainly 

consist of texts 
or multimedia 

materials.

1. power point 
presentations

2.  e-books

3.  videos or audio 
podcasts

E-learning process 
with moderate 

interactive 
capabilities

1. quizzes with feedback,

2. interactive resources

3. learning by using 
simulators or demonstrations

E-learning process 
with high interactive 

capabilities 

1. virtual classrooms

2. video conferencing

3. streaming medias 

4. online blogs, Wikipedia 
or social media groups

Academically, e-learning is characterized by using 

multimediawhich made this process more active and 



4458    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

interesting,depending on the speed, quality and the cost 

of such multimedia constructs. According to Borstorff 

and Lowe(2007), e-learning is flexible, meaning that 
students at higher educational levels can go throughout 

the learning process focusing on different objectives, 

whether they are personal, educational or career goals at 

the same time, because they do not have to be restricted 

to rigorous schedules(12). 

Algahtani, (2011) proposed three models of use of 

e-learning: adjunct, blended and online. The adjunct 

e-learning means that e-learning is used as an assistant 

method next to the traditional ones used in the classroom. 

In the case of blended e-learning, or sometimes called 

the hybrid learning, the e-learning strategies are totally 

essential in the learning process, that is the delivering 

the teaching material depends on e-learning methods, 

shared between traditional ways of teaching in the 

classroom. The third type is totally online, without 

classroom participation. The third type is totally online, 

without classroom participation(13).  

Advantages and disadvantages: 

Recently, e-learning is considered as one of the best 

learning methods, specifically in higher education (13–

15). There are many benefits of such method: flexibility 
related to time and place: that students have the freedom 

to choose when and where to learn using technology. 

Secondly, in some cases, students are able to enhance 

communication using forums and discussion groups 

to exchange different views. Another advantage of 

e-learning is that it facilitates learning from distance, 

that many students can learn without the need to travel 

abroad as well as it enables to have the maximum 

number of students without the need for more expenses 

and facilities. However, other researchers argue that 

e-learning also has a negative impact on the learning 

process(10). One of the most noticeable disadvantages of 

e-learning is the absence of the personal interaction among 

teachers and students on one hand and among students 

on the other. Thus, younger learners, school students, 

find it very difficult to handle such method of learning. 
Doing exams online is considered as a disadvantage of 

e-learning, because many academic subjects cannot be 

tested using a multiple-choice questions or short answer 

questions. Some subjects need an essay writing or 

short paragraphs, which might be found difficult by the 
majority of students to be done online.in addition to that, 

those exams might be misled to plagiarism and piracy 

which will cause a lot of harm for the learning process. 

For scientific fields, e-learning is considered inadequate 
because they are learned through practice. 

Anxiety of COVID-19: 

With the drastic outbreak of COVID-19 worldwide, 

to cope with the virus, governments around the world 

have carried out severe measurements to reduce the 

number of the infected cases such as: quarantine lasting 

for weeks, immediate lockdowns, mobility of people 

through airports, seaports and land ports is controlled 

with critical procedures, as well as social distancing is 

encouraged. Students and teachers around the world are 

also affected with the epidemic situation. Little attention 

was paid for the side effects of closing academic 

institutions and how that led to many serious problems 

with students. 

Since there has been several waves of COVID-19, 

most research has been conducted on vaccines and 

recovery procedures, whereas little research has been 

directed to the coping strategies should be followed by 

academic staff and students. With the beginning of the 

first wave, most college students faced a lot of problems 
with distance learning, because the majority of college 

teacher depend on the traditional methods of teaching. 

They faced difficulties with adapting distance learning, 
therefore they depended more on sending PPT files and 
PDF documents via the electronic platforms. Moreover, 

the weakness of the internet network is considered as 

another major problem for both college students who 

stayed at home or in the dormitory during the lockdown. 

It has been suggested that closing the academic 

institutions left a huge negative impact and feelings 

of anxietythreatening the mental health of students, 

as a result that affected their academic performance 

negatively (16). 

Recently, many researchers have conducted several 

studies about the impact of COVID-19 over the overall 

achievement of students. Nurunnabi et al (2020) 

conducted a study, related to the coping strategies by 

higher education students in China during the virus 
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spreading and the continuous lockdown of universities, 

through an online questionnaire that included questions 

about students’ lives and feelings of anxiety during 

the pandemic. The sample included 559 responses.

To measure the relationship between the strategies 

those students followed to control anxiety levels, 

the researchers used ANOVA procedure, and SPSS 

statistics v27 was used for statistical analysis. The results 

showed that students suffered from lack of sleep and 

psychological problems such as the need for emotional 

and mental support. 

Alyamiet al (2020) attempted to measure the rates 

of anxiety and depression among individuals in Saudi 

Arabia during COVID-19, using the Patient Health 

questionnaire (PHQ-9) and Generalized Anxiety 

Disorder-7 (GAD-7)(17). The finding illustrated that the 
percentage of the spreading of depression and anxiety 

among the participants was 9.4% and 7.3%. Participants 

were categorized into two groups: Saudi individuals 

and non- Saudi individuals. The findings showed that 
the first group including married, unemployed and 
those with high income faced higher risk of anxiety 

and depression. On the other hand, non-Saudi residents 

(university students, divorced, retired and 50 years old 

and above) were at higher risk to suffer from anxiety and 

mental illness(17). 

Another research has been conducted by Sundarasen 

et al (2020) about the effect of COVID-19 on the anxiety 

levels of university students in Malaysia, using Zung’s 

self-rating anxiety online questionnaire including 

983 respondents. The results showed that 20% of the 

respondents suffered from a minimal level of anxiety, 

whereas 2.8% only had severe levels of anxiety(18). Age, 

gender and academic major are related to the levels of 

anxiety students suffered from. The main stressors the 

respondents reported are: financial problems, online 
learning and their academic performance. A similar 

study about university students in Bangladesh by Islam 

et al (2020) including 476 students using a cross-

sectional online survey. The questionnaire was build 

using Google Forms and shared on Facebook. Data were 

categorized into three levels: univariate, bivariate, and 

multivariate analysis. The finding illustrated that the 
majority of the students suffered from different levels 

of depression: minimal, moderate and severe. Another 

result clarified that older students had greater level of 
anxiety and depression(19). 

The aim of this study is to measure the awareness of 

the Applied Science Private University ASU in Jordan 

students on the COVID-19 pandemic, their worries, and 

their point of view on the e-learning process.  

Method

A. Participants 

This cross-sectional survey was conducted from 

the 10th of May 2020 to 30th of May 2020. At Applied 

Private University in Amman/ Jordan. A total of 361 

were recruited to the study, more than 50% were aged 

20-22 years, 202 (56.0%) are males. 97(26.9%) studies 

in the faculty of Arts and Science. Nearly one third of 

the sample are in their first year and 101(28.0%) have 
cumulative average of ≥ 84.

B. Constructs of the study

To measure levels of awareness of anxiety of 

university students in the Hashemite Kingdom of 

Jordan, specifically ASU, five categories are used 
as the main structure to gather data from students: i. 

knowledge about the Corona virus, ii. Awareness of 

viruses in a chemical or biological fashion, iii. Impact 

of measures to protect against the spread of the epidemic 

on physical and mental health, iv. Impact of measures to 

protect against the spread of the epidemic on academic 

achievement, v. Future developments from the spread of 

Corona virus. Each category includes several variable: 

age, gender and university specialization. 

C. Statistical analysis

Knowledge scores, attitudes and practices of different 

persons according to demographic characteristics were 

compared with independent- samples t-test and the one-

way analysis of variance (ANOVA) also is calculated. 

The reliability coefficient (Cronbach’s Alpha) of the 
study is 0.744. Multivariable linear regression analysis 

using all the demographic variables as independent 

variables and knowledge score as the outcome 

variable was conducted to identify factors associated 

with knowledge. Similarly, binary logistic regression 
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analyses were used to identify factors associated with 

attitudes and practices. Factors were selected with a 

backward stepwise method. Unstandardized regression 

coefficients (β) and odds ratios (ORs) and their 95% 
confidence intervals (CIs) were used to quantify the 
associations between variables and KAP. Data analyses 

were conducted with SPSS version 17.0. The statistical 

significance level was set at p < 0.05 (two-sided). 

Results

A. Sample description

A total of 361 were recruited to the study, a little 

more than half of them aged 20-22 years, 202 (56.0%) 

are males. 97(26.9%) studies in the faculty of Arts and 

Science. Nearly one third of the sample are in their first 
year and 101(28.0%) have cumulative average of ≥ 84. 
Majority of the sample have their information about 

Covid-19 from multimedia. 

B. Reliability coefficient

The reliability coefficient (Cronbach’s Alpha) of the 
study is 0.744, which is a good value reflecting a reliable 
measure of the study tool.

C. Study of items’ means

The following part shows responses to the levels 

of the variables. Here, mean and standard deviation 

are calculated for each item then they are ranked in 

descending order according to mean. Higher mean value 

indicates more agreement on that item.

i. knowledge about the Corona virus 

“In your view, it is considered one of the fastest 

spreading viruses” has the highest mean value of 

4.62(SD=0.66) with ‘strongly agree’ attitude. In the 
second rank is item 3 “In your view, the best way to 

protect against it is social separation” with mean 

4.44(SD=0.81) with ‘strongly agree’ attitude. Item 1 “ 
In your view, this virus is dangerous and deadly” has the 

lowest mean with 3.65(SD=1.04) with ‘agree’ attitude. 
In general, knowledge about Corona virus is of ‘strongly 

agree’ attitude with mean 4.21(SD=0.61). 

ii. Awareness of viruses in a chemical or biological 

fashion 

“Water and soap kill viruses by destroying their vital 

membranes” has the highest mean of 3.76(SD=0.96) 
with attitude of ‘agree’. In the second rank is item 2 

“Viruses can only reproduce within the organism” 

with mean 3.70(SD=1.15). The minimum mean is for 
item 5 “Alcohol sterilizers are less efficient than soap 
for killing virus” with only 2.60(SD=1.15). In general, 
Awareness of viruses in a chemical or biological fashion 

is of ‘agree’ attitude with mean 3.42(SD=0.62).

iii. Impact of measures to protect against the spread 

of the epidemic on physical and mental health

“The current procedures affected your sleep 

disorder” with mean 4.38(SD=0.97), while item 2 “The 
current procedures have affected your lack of movement” 

is in the second rank with mean of 4.20(SD=0.96) both 
with ‘strongly agree’ attitude. Item 1 “The current 

procedures affected your weight gain” has the lowest 

mean of 3.10(SD=1.35) with ‘neutral’ attitude. In 
general, impact of measures to protect against the spread 

of the epidemic on physical and mental health has a 

mean of 3.77(SD=0.77) with ‘agree’ attitude. 

iv. Impact of measures to protect against the spread 

of the epidemic on academic achievement 

Studying using e-learning is convenient” has the 

highest mean of 2.78(SD=1.43) with ‘neutral’ attitude. 
All other items in this construct are of ‘disagree’ attitude 

where item 3 “From your viewpoint, studying using 

e-learning is provided with the same quality as direct 

education” has the lowest mean among all items of the 

study with only 1.97(SD=1.21). In general, impact of 
measures to protect against the spread of the epidemic 

on academic achievement is of ‘disagree’ attitude and 

has a mean of 2.42(SD=1.07) 

v. Future developments from the spread of Corona 

virus

Cooperation between individuals and official bodies 
is necessary to ensure success in ending this disease” has 

the highest mean of 4.63(SD=0.68) which is in fact the 
highest among all items of the study. Item 4 “In your 

view, the preventive measures must be continued for a 

period of time to ensure protection for individuals” is 

in the second place with mean of 4.40(SD=0.91). Both 
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item 4 and 5 have an attitude of ‘strongly agree’. All 

other items are of ‘agree’ attitude with item 2 “In your 

view, I feel that public life will return as it was before” 

is last with mean of 3.60(SD=1.17). In general, Future 
developments from the spread of Corona virus is of 

‘agree’ attitude with mean of 4.09(SD=0.58). 

vi. Summary

Table 2 General mean, standard deviation, and 
attitude for all constructs of the study

No. Construct Mean SD Attitude

A
knowledge about the 
Corona virus

4.21 0.61
s t r o n g l y 
agree

B
Awareness of viruses 
in a chemical or 
biological fashion

3.42 0.62 agree

C

Impact of measures 
to protect against the 
spread of the epidemic 
on physical and mental 
health

3.77 0.77 agree

D

Impact of measures 
to protect against 
the spread of the 
epidemic on academic 
achievement

2.42 1.07 disagree

E
Future developments 
from the spread of 
Corona virus

4.09 0.58 agree

From table 2, construct A “knowledge about 

theCorona virus” has the highest general mean of 4.21 

with ‘strongly agree’. In the second rank is construct E 

“Future developments from the spread of Corona virus” 

with general mean of 4.09 and an attitude of ‘agree’. On 

the other hand, construct D has the lowest general mean 

of 2.42 and an attitude of ‘disagree’.

D. Correlation analysis

All relations are positively significant except for 
the relation of D “Impact of measures to protect against 

the spread of the epidemic on academic achievement” 

with E “Future developments from the spread of Corona 

virus” which is non-significant (r=0.069) and the relation 
of construct C “Impact of measures to protect against the 

spread of the epidemic on physical and mental health” 

with construct D “Impact of measures to protect against 

the spread of the epidemic on academic achievement” 

which is negative (r=-0.199). 

The strongest relation is between construct A 

“knowledge about the Corona virus” and construct 

E “Future developments from the spread of Corona 

virus” (r=0.454) which is a moderate value. The second 
strongest relation is between construct A “knowledge 

about the Corona virus” and construct B “Awareness of 

viruses in a chemical or biological fashion” (r=0.364) 
which is relatively weak value. 

Table 3 Pearson’s correlation coefficients

Construct A B C D E

A 1 0.364* 0.164* 0.190* 0.454

B 0.364* 1 0.173* 0.188* 0.239*

C 0.164* 0.173* 1 -0.199* 0.185*

D 0.190* 0.188* -0.199* 1 0.069

E 0.454* 0.239* 0.185* 0.069 1

E. T tests and Analysis of variance

Are there significant differences in the levels of the 
study constructs that can be attributed to age, gender, 

faculty, class, cumulative average and information 

source. Independent samples t-test will be used to test 

for gender while, analysis of variance (ANOVA) will be 

used to test for other personal variables. Gender, Age, 
Faculty, Class, Cumulative average and Information 
source 

Discussion

The COVID-19 is the most prevalent among the 

viruses around us and this has been proven in a number 

of researches (2,6,20), because of the rapid spread of 
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this disease, many people have fear of infection. This 

epidemic of international concern is a public health 

emergency and postures a challenge to psychological 

resilience (8). 

Several studies aimed to understand the levels of 

psychological impact, anxiety, depression, and stress 

during the COVID-19 outbreak (8) Wang et al. found that 

female gender, student status, have physical symptoms 

associated with higher levels of stress, anxiety, and 

depression in the outbreak (8). Ahmad et al. mentioned 

that 29 % of respondents are suffering from different 

forms of anxiety due to lockdown in the outbreak (21)

Most of the information was obtained from the 

means of communication. Governments and health 

authorities need to provide accurate health information 

during the epidemic to reduce the impact of rumors(8,21). 

Higher health information received is associated with 

lower levels of stress, anxiety, and depression (4,8,22). 

The content of health information needs to be based on 

evidence to avoid adverse psychological reactions. Wang 

et al. results showed that accurate health information 

was associated with lower stress levels (8). 

Wang et al. reported that the Internet with 93.5% 

was the primary health information channel for the 

public during the COVID-19 epidemic in China, while 

>70% of respondents were satisfied with the amount of 
health information available (8).

Accordingly, it is preferred for individuals to obtain 

various methods of prevention. Studies have been 

conducted in the social spacing of the best method, 

which was agreed with the results of the questionnaire. 

Whereas, the participants considered that the method of 

prohibition (one of the formal methods that it adopted) is 

a strict method for solving this crisis and that sterilization 

is less important compared to the social divergence.

The highest arithmetic mean was the rapid spread 

of the virus that the participants considered the most 

prevalent and appended to it that the best way to protect 

against infection is social spacing. The lowest mean was 

for the serious and fatality of the disease. 

The highest percentage of respondents was from 

first-year students. Students have sufficient awareness of 

the nature of viruses, as the highest average arithmetic 

was about the principle of the action of water and soap 

in destroying the biological membrane of the virus, 

which helps greatly to get rid of it on surfaces, and the 

efficiency of removal with water and soap is much more 
than the use of sterilizers.

The highest mean arithmetic relative to the impact of 

the pandemic on students ’health and psychological state 

was sleep disturbance, followed by reduced mobility. 

Moderate value. It was thus regarding consideration and 

frustration about the pandemic with a moderate mean.

On the question about the efficiency of e-learning 
compared to direct education for students, the answer 

was in general about dissatisfaction with the method, 

where the burden for students was more and more 

evaluation is more difficult and unpleasant.

Hasan found that 89% of the respondents agreed 

that online education is the alternative measure for 

conversational in-class teaching and learning for future 

occurrences of any pandemic (5) and slightly more than 

70% agree that the swap to distance education did not 

increase their working load. In Fact, some of them 

feel that they are affording time that usually spent in 

commuting and/or in waiting for lectures due to a not 

optimized timetable of the face-to-face activities (9). 

Also, the technological and educational adequacy of the 

teachers have been judged positively. Even though the 

face to face contact with the teacher is still considered 

very relevant. 

Mostly the main reasons to prefer face to face 

contact are i) the fear about possible malfunctioning of 

the connection; ii) a possible decrease in attention that 

could be induced by other concurrent stimuli; iii) the 

concern about the frigidness of the interaction with the 

teachers, this despite the familiar comfort offered by 

connecting from home. 

The future expectations of the spread of the virus 

and the disease were overall among the students based 

on what was transmitted from the official authorities, 
where the students agreed that cooperation with the 

official authorities is the most successful way to control 
the epidemic. And that the measures remain for a 

period to set matters while maintaining some optimistic 
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attitude about the near future of the epidemic. Zhong 

et al. reported that majority of the participants held an 

optimistic towards the COVID-19 epidemic (23).

Conclusion 

The results showed that the main source of 

information was the multimedia putting in concern that 

the public should seek the correct information from the 

most reliable source.

There was no significant difference in the means 
between gender and faculty, meanwhile, the class 

(academic year) showed a significant difference. the 
students suffer from anxiety which could go worse as 

the measures of the ban continues. 

The study found that students had a medium to high 

level of anxiety, the reasons for which were places of 

poor knowledge of what was happening around them, 

anxiety associated with academic achievement and also 

unclear economic conditions for all. The vast majority of 

information on this epidemic was obtained by students 

from social media and not from official authorities.

Recommendations

instructing educational institutions (universities) 

first to find programs to reduce stress among students, 
where one of the reasons was for the e-learning process, 

and secondly to establish communication platforms 

with its students to provide them with fresh and correct 

information about this epidemic. With the aim of raising 

awareness for students in general. As the scientific 
information was somewhat wrong with the students, 

knowing that the highest percentage of students were 

from the faculties of science.

It is important to take into account that educational 

institutions possess scientific and technical capabilities 
that can significantly help to raise awareness about 
this epidemic in general and any problem facing 

countries, especially since the age group that they are 

affiliated with is the vital and major category of state 
development. Effective partnership of governments and 

their educational institutions has a distinctive impact 

to ensure limiting the spread of disease, and finding 
accurate scientific methods to contain any problem that 

arises in society and prosperity. 
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Abstract

Activation of IL27 can bind to one of its receptors gp130. This bond is able to regulate the signaling pathway 
and SOCS3 which plays a role in inhibiting the activation of proinflammatory cytokines such as TNF. In the 
case of burns, damaged cells potentially secrete the excessive pro-inflammatory cytokines such as TNF-α, 
IL-6 and IL-1. These cytokines induce a SIRS which leads to sepsis causing multiple organ damage and 
death. This research aimed at proving the role of IL-27 as an anti-inflammatory to reduce TNF-α expression 
after severe burns. In this research I used laboratory experimental method. The research design was divided 
into 3 groups. The dorsal surfaces of mice were shaved to create a full-contact burn on approximately 
28% of TBSA. The results of this research proved that IL-27 served as an anti-inflammatory agent through 
macrophage regulation to inhibit NF-kB activation because IL-27 has a gp 130 receptor which can induce 
the STAT3 signaling pathway and SOCS3. 
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Introduction

Interleukin-27 (IL-27) is a heterodimeric cytokine 

consisting of Epstein-Barr virus-induced gene 3 (EBI3) 

and IL-27p28, this cytokine binds to its receptor gp130(1). 

gp130 can induce the JAK / STAT signaling pathway to 

SOCS3(1)(2)(3)(4). In a study Wang et al, STAT3 acts as an 

anti-inflammatory by suppressing NFkB to secrete pro-
inflammatory cytokines and chemokines(5). In addition, 

SOCS3 activated by STAT3 acts as a negative regulator 

by inhibiting the NFkB signaling pathway(6). These 

two proteins significantly inhibit the secretion of pro-

inflammatory cytokines, one of which is TNF-α.

In the case of burns, damaged cells have the potential 

to secrete excess pro-inflammatory cytokines such as 
TNF-α, IL-6 and IL-1. These cytokines induce a SIRS 
which leads to sepsis leading to multiple organ damage 

and death(7). The objective of this study was to prove 

the role of IL-27 as an inducer of anti-inflammatory 
molecules so as to reduce TNF-α expression after severe 
burns. We postulated that IL-27 was able to regulate 

macrophages to inhibit TNF-α cytokine secretion. 

Materials and Methods

Healthy female Balb-C mice (aged 8-9 weeks, 

weighing 20-25 g) were obtained from Animal 

Laboratories, Brawijaya University. Recombinant IL-27 

(carrier free) was obtained from Biolegend (San Diego, 

CA). They were fed with a standard rodent chow diet 

and watered and housed with a 12 h light/dark cycle. 

All animals were allowed to acclimate for 1 week prior 
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to the experiment and randomly divided into 3 groups: 

normal (no burn), burn, and burn + rIL-27. Mice were 

anesthetized by intraperitoneal (i.p.) injection of 

xylazine and ketamine. Their dorsal sufaces were shaved 

to create a full-contact burn on approximately 28% of 

total body surface area (TBSA). A 65-g rod copper rod 

(1.2 cm in diameter), heated to 90°C was used. The rod 

was applied four times for 8 seconds respectively in 

different spots of the animal’s dorsal/flank to inflict an 
injury. Those animals were returned to individual cages, 

fed and watered ad libitum, and monitored three times a 

day. Immediately after burn in the burn and burn + rIL-

27 groups, the mice were treated with 0.5 ml of 1% BSA 

and rIL-27 (10 μl/mice in 0.5 ml of 1% BSA, Biolegend) 
respectively. One day post injury, all animals were 

then killed and their spleen tissues was removed for 

Flowcytometry analysis. The results of the research data 

analysis were processed using SPSS version 21.0 with a 

confidence interval (CI) of 95%. 

Results and Discussion

To know the role of rIL-27, the IL-27 and TNFα 
expression was compared among groups, namely the 

normal group (no burn), burn group, and burn + rIL-27 

group as indicated in table 1.  

Table I. IL-27 and TNF-α expressions in the normal group (no burn), burn group, and burn + rIL-27 group 
(mean ± SD)

Variable

Normal (No Burn) Burn Burn + rIL-27

24-hour 
Observation 

(n=8)
P

24-hour 
Observation 

(n=8)
P

24-hour 
Observation 

(n=8)
P

IL-27 (mcg/
ml)

1.352 ± 0.291 0.351* 1.625 ± 0.262 0.327* 1.912 ± 0.285 0.157*

TNF-α 
(mcg/ml)

0.996 ± 0.103 0.692* 1.342 ± 0.344 0.110* 0.975 ± 0.071 0.937*

Note: *The distribution of data analyzed using Shapiro-Wilk indicates that the data were normally distributed, 

P> 0.05; SD = Std deviation; mcg/ml = microgram/milliliters; n = number of subjects.  

ANOVA analysis indicated that there were 

differences in each group (significance P<0.05) on IL-
27 expression (P=0.03) and TNF-α expression (P=0.04). 
The analysis was continued using Post Hoc LSD (P<0.05) 

and the results indicated that there were significant 
differences in each group. To determine the relationship 

between IL-27 expression and TNF-α expression, 

Pearson analysis (r) = 0.912 was conducted at P=0.000 
(significance at P<0.01 (2-tailed). Administration of rIL-
27 significantly increased post-burn endogenous IL-27 
expression (Fig.1). rIL-27 significantly decreased the 
post-burn TNF-α expression (Fig. 2).  
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Figure 1. The effect of the burn injury on IL-27 expression in the macrophage cells (CD11b) spleen.   

Figure 2. The effect of the burn injury on TNF-α expression in the macrophage cells (CD11b) spleen.  

Burn injury induced the activation of TLRs on 

the surface of dendritic cells, further stimulating 

signaling pathways via the MyD88 protein adapter, 

TRAF6, and TAK1 then activates nuclear NF-κB and 
MAPKs thereby secreting the cytokine IL-27 into the 

circulation. IL-27 has two subunits, namely p28 and 

EBI3, while the IL27 receptors (WSX-1 and gp130) are 

expressed in macrophage cells(1). WSX-1 and gp130 are 

transmembrane proteins that activate the Jak / STAT 

signaling pathway(8). The most important negative 

regulator of gp130 / Jak / STAT signaling is SOCS3. 

The IL-27 receptor, gp130, is able to bind to SOCS3(9). 

Diegelman’s study, showed that IL-27 stimulated an 

increase in the expression of gp130 and SOCS3 (17.34 

times compared to the control group) after 6 hours of 

IL-27 administration in ileal epithelial cells that had 

inflammatory bowel diseases (IBD)(10). SOCS3 is a 

protein that is induced by many macrophage cells due 

to inflammation. SOCS3 is able to inhibit the activation 
of TRAF6 and TAK1 thus inhibiting the activation of 

NFkB to secrete proinflammatory cytokines such as 
TNF-α(11). The excessive SOCS3 expression was proven 

to inhibit TNFR2 and STAT3 expressions from binding 

to the TNFR2 promoter and reduce TNF-α secretion in 
macrophages(12). 

Conclusion

The administration of rIL-27 significantly increased 
endogenous IL-27, so that it decreased TNF-α after 
burns. The activated IL-27 cytokine bound to the gp130 

receptor on the macrophage surface which regulates 

the macrophages to activate the JAK/STAT signaling 

pathway and induce SOCS3 which serves as an anti-

inflammatory to suppress TNF-α secretion. 

Ethical Clearance: Ethical Clearance of this 

study was obtained from the ethics commission of 

Veterinary Faculty, Airlangga University. 

Conflict of Interest: There was no conflict of 
interests regarding the publication of this study. 

Source of Funding: The funding source of this 

study was supported by Indonesia Endowment Fund For 

Education (LPDP) Scholarship, Misnistry of Finance. 



4468    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

References

1. Pflanz S, Hibbert L,Mattson J, Rosales R, Vaisberg 
E, Bazan JF, McClanahan TK, de Waal Malefyt 
R, Kastelein RA.WSX-1 and glycoprotein 130 
constitute a signal-transducing receptor for IL-27. 
J Immunol 2004; 172(4):2225–31. 

2. Yoshimura., H., Ohishi, M., Mori, H., Mukarami, 
M., Chinen, T., Aki, D., Hanada, T., Takeda, K., 
Akira, S., Hoshijima, M., Hirano, S., Chien, K. and 
Yoshimura, A. IL-6 induces an antiinflammatory 
response in the absence of SOCS3 in macrophages’ 
Nature Immunol 2003; 4(6): 551–556.

3. El Kasmi, K. C., Jeff Hols. Coffre, M., Mielke, L., 
de Pauw, A., Lhocine, N., Smith, A., Rutschman, 
R., Kaushal, D., Shen, Y., Suda, T., Donnelly, R., 
Myers, M., Alexander, W., Vignali, D., Watowich, 
S., Ernst, M., Hilton, D. and Murray, P. General 
nature of the STAT3-activated anti-inflammatory 
response. J. Immunol 2006; 177(11): 7880–7888

4. Murray, P. The JAK–STAT signaling pathway: 
input and output integration. J. Immunol 2007; 
178(5): 2623–2629. 

5. Wang, T., Niu, G., Kortylewski, M., Burdelya, 
L., Shain, K., Zhang, S., Bhattacharya, R., 
Bhattacharya, D., Heller, R., Coppola, D., Dalton, 
W., Jove, R., Pardoll, D,. and Yu, H. Regulation of 
the innate and adaptive immune responses by Stat-
3 signaling in tumor cells. Nature Med 2004; 10(1): 
48–54.

6. Frobose, H., Sif, G., Peter, E., Heding, Heidi, M., 
Philip, C., Thomas, M. and Nils, N. Suppressor of 
cytokine signaling-3 inhibits interleukin-1 signaling 
by targeting the TRAF- 6/TAK1 complex. Mol. 
Endocrino 2006; 20(7): 1587–1596.

7. Jeschke M., Gauglitz, G,. Kulp, G., Finnerty, C., 
Williams, F., Kraft, R,. Suman, O., Mlcak, R. 

and Herndon, D. Long-term persistence of the 
pathophysiologic response to severe burn injury. 
PLoS One 2006; 6(7): e21245.

8. Villarino AV, Stumhofer JS, Christian .J.M, Saris, 
R.A. Kastelein, F.J. de Sauvage, C.A. Hunter. IL-27 
limits IL-2 production during Th1 differentiation, J. 
Immunol 2006;176(1) 237–247.

9. Stumhofer JS, Laurence A, Wilson EH, Huang 
E, Tato CM, Jonson LM, Villarino AV, Huang 
Q, Yoshimura A, Sehy D, Saris CJ, O’Shea JJ, 
Hennighausen L, Ernst M, Hunter CA. Interleukin 
27 negatively regulates the development of 
interleukin 17-producing T helper cells during 
chronic inflammation of the central nervous system, 
Nat. Immunol 2006; 7(9)937–45.

10. Diegelmann J, Olszak T, Goke B, Blumberg RS, 
Brand S. A novel role for interleukin-27 (IL-27) as 
mediator of intestinal epithelial barrier protection 
mediated via differential signal transducer and 
activator of transcription (STAT) protein signaling 
and induction of antibacterial and anti-inflammatory 
proteins. J Biol Chem 2012; 287(1):286-98.

11. Niwa, Y., Kanda, H., Shikauchi, Y., Matsubara, 
K., Kitagawa, T., Yamamoto, J., Kubo, T. and 
Yoshikawa, H. Methylation silencing of SOCS-3 
promotes cell growth and migration by enhancing 
JAK/STAT and FAK signalings in human 
hepatocellular carcinoma. Oncogen 2006;, 24(42): 
6406–6417.

12. Kershaw, J., Murphy, J., Liau, N., Varghese, L., 
Laktyushin, A., Whitlock, E., Lucet, I., Nicola, N. 
and Babon, J. SOCS3 binds specific receptor-JAK 
complexes to control cytokine signaling by direct 
kinase inhibition. Nature Structural & Molecullar 
Biology 2013;  20(3): 469–476.  



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4469

Effects of Smoking Cessation Program by Medications Use 
Reduction Tobacco Dependence Type Nicotine Gum and 
Vernonia Cinerea Lozenge with an Intensive Counseling 

and Behavioral Therapies at Home: A Case Study of Roi-Et 
Province

Tanaprat Thuksin1, Prachumporn Lauprasert2, Jariya Jiranukool3 
1Doctoral Degree Student. Faculty of Public Health, Mahasarakham University, Mahasarakham, 44150, Thailand, 
2Doctor Prachumporn Lauprasert. Assistant Professor of Public Health. Faculty of Public Health, Mahasarakham 
University, Mahasarakham, 44150, Thailand, 3Doctor Jariya Jiranukool (M.D.). Assistant Professor of Medicine. 

Faculty of Medicine, Mahasarakham University, Mahasarakham, 44000, Thailand

Abstract

Background: These guidelines were developed to assist patients who were addicted to cigarettes. Method: 
This quasi-experimental research aimed to evaluate the effects of a smoking cessation program by use of 
medications reduction tobacco dependence type nicotine gum and Vernonia cinerea lozenge via intensive 
counseling and behavioral therapies at home. The samples were 93 smokers and divided into 3 groups; 2 
experimental groups and control group were chosen by randomized controlled trial and consider by random 
allocation method. Research instruments included a questionnaire and the smoking cessation program for 12 
weeks. Data analysis consists of descriptive statistics, paired samples T-test and independent T-test. Results: 
The results revealed that after implementation, in terms average levels of exhaled CO and %COHb compared 
within the groups before experimental, points of prevalence abstinence (PAR) and continuous abstinence 
(CAR) were statistically significant at p < 0.05. The comparative between groups based on PAR and CAR 
were statistically significant at p < 0.05. However, the comparison of both groups was not significantly 
different. In total, the percentage of successful smoking cessation on basis in the experimental phase of PAR 
were 83.9, 67.7 and 32.3 respectively, and the percentage of CAR were 67.7, 54.8 and 25.8 respectively. 
Conclusion: In conclusion, the effects of the smoking cessation program showed that the reduction of 
exhaled CO, %COHb and the total of patients quitting smoke. The subjects who were already on the smoking 
cessation program responded more positively to treatment of tobacco dependence by nicotine gum than 
Vernonia Cinerea lozenge in cases of heavy smoking. However, collaborating with intensive counselling and 
behavioral therapies at home would have increased the results of smoking cessation. 

Keywords: smoking cessation program, medications use reduction tobacco dependence, nicotine gum, 
Vernonia cinerea, intensive counseling and behavioral therapies at home 
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Introduction

The smoking situation in Thailand has limited 

evidence of access to tobacco and supports interventions 

to stop smoking. In health services to help and support 

patients who are addicted to smoking because smoking 

increases the risk of death and premature death. Due 

to the relative risk of death among smokers and non-
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smokers, smoking is the second leading cause of death in 

Thailand.1 and smoking greatly increases the risk of death 

for 10 types of cancers, especially the lungs, laryngeal, 

esophageal, pancreatic, renal and bladder, cervical, 

endometrial and stomach, oral cavity, pharynx, acute 

myeloid leukemia2 A ‘premature death from smoking’ 

is defined as a death from a smoking-related disease 
in an individual who would otherwise have died later 

from other diseases. On average, these premature deaths 

involve 10 years of life years lost.3 NCDs have become 

a critical public health issue in Thailand. Deaths from 

NCDs accounted for 74% of the total 539,000 deaths in 

Thailand in 2016 and they are expected to continuously 

increase2 and ratification of the Convention on Tobacco 
Control. Thailand has taken the tobacco control policy 

seriously, which has achieved remarkable success in 

reducing the overall smoking rate from 23% in 2003 to 

19% in 2017.4 

The tobacco control policy is an effective way 

to help people quit smoking and to assist and support 

smokers, which is an effective way to reduce the number 

of deaths. Smoking in Thailand has decreased, but there 

are still 10.7 million smokers as reported by the Thai 

National Statistical Office in 2017.5 For the purpose of 

reaching a prevalence of 15.75 percent or less, this goal 

is what Thailand agreed to achieve in the WHO’s Global 

Action Plan for the Prevention and Control of NCDs, 

2013–2020, and the five-year National NCD Prevention 
and Control Strategy and Action Plan (2017–2021).6 

There is a process for quitting smoking in Thailand, 

although there is clear evidence that quitting smoking 

and smokeless tobacco will reduce the risk of CVDs 

immediately. There are only a few tobacco users who 

require more programmatic efforts and recommend the 

termination of tobacco use by health care providers. 

In respect of the health care providers at the smoking 

cessation clinic, nicotine is replaced by medications.

Vernonia cinerea has been documented and widely used 

as a Thai traditional medicine for relieving nicotine 

craving. To evaluate the efficacy and safety of Vernonia 
cinerea use in an anti-smoking program as an alternative 

to smoking cessation by medication. The use of Vernonia 

cinerea as an alternative to the traditional smoking 

cessation of alternative medicine and the evaluation 

of efficacy are all antioxidant abilities which included 

the total of phenolics, catechin, flavonoid, Isoflavone, 
potassium chloride and potassium nitrate7. 

Therefore, the researcher aimed to evaluate effects 

of a smoking cessation program by medications use 

reduction tobacco dependence type nicotine gum and 

Vernonia cinerea lozenge with intensive counseling 

and behavioral therapies at home. To compare before 

and after implementation of the program in subjects 

practicing smoking cessation. This research also 

improved the smoking cessation program with a positive 

response to the medication use of tobacco dependency 

with intensive counseling, including behavioral therapies 

at home. In addition, there is also an increase in terms of 

success in quitting and relapse after quitting. 

Objective

The objectives of the research were to evaluate 

effects of a smoking cessation program by medications 

use reduction tobacco dependence type nicotine gum 

and Vernonia cinerea lozenge with intensive counseling 

and behavioral therapies at home: A case study of Roi-

Et province and to compare in terms of average level 

of exhaled carbon monoxide and carboxyhemoglobin 

before and after implementation of the program in 

groups and to compare between experimental groups 

and a control group. 

Material and Methods

Research Design 

This research was a total quasi-experimental 

research which aimed to evaluate the effects of smoking 

cessation program by medications use reduction tobacco 

dependence type, nicotine gum and Vernonia cinerea 

lozenge with intensive counseling and behavioral 

therapies at home. The samples were divided into 3 

groups; 2 experimental groups and 1 control group 

included. 

 1. The experimental study (group 1) was a 

medication use in the type of nicotine gum via intensive 

counseling and behavioral therapies at home. 

 2. The experimental study (group 2) was a 

medication use in the type of Vernonia cinerea lozenge 

via intensive counseling and behavioral therapies at 
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home 

 3. The control group which was a non-

medication use, but received the intensive counseling 

and behavioral therapies at home. 

The period of this research was 12 weeks and chosen 

by randomized controlled trial and grouped for the 

experiment to consider by random allocation method. 

The research instruments of smoking cessation program 

for the 2 experimental groups by medication use which 

received nicotine gum (2mg/1gum) 1 gum/four times 

per day, PRN = 1 gum/four times per day (n=31) in 
experimental group 1, and the experimental group 2 which 

received Vernonia cinerea lozenge (200 mg/1 lozenge), 

2 lozenges/four times per day, PRN = 2 lozenges/four 
times per day (n=31). The control group (n=31) which 
was non-medication use. Notwithstanding, the intensive 

counseling and behavioral therapies at home for 12 weeks 

and the follow up every week, after 4 week treatment 

by the intensive counseling and behavioral therapies 

at home the medication use were stopped. However, 

the intensive counseling and behavioral therapies at 

home were received for a further 12 week period with 

a follow up every week. Smoking status is created as 

self-reporting and confirmed at home by average level 
of exhaled carbon monoxide and carboxyhemoglobin. 

The primary end point was abstinence (PAR) at week 

4. The second end is the continuous smoking cessation 

(CAR) at week 12. The smoking cessation program had 

10 interventions for the behavioral therapies which were 

created and developed by the researcher and referenced 

to the 5A 5R 5D 3P model.8 and from the practitioner 

guidelines for smoking cessation in Thailand.9 

The 10 interventions for behavioral therapies 

guideline were included; 1. Stop the smoking cycle 

2. The external stimulator and rejection skill 3. The 

internal stimulator 4. Body chemical reaction in smoking 

cessation 5. Health promotion activity in contentment 

therapy 6. Recreation therapy 7. Nutritional therapy 8. 

Naturopathy 9. Eliminating the cycle of relapse and 10. 

Volunteering therapy. 

In addition, it should be at least 7 interventions per 

week, along with the intensive counseling at home. The 

intensive counseling had 2 processes which included; 

1. A brief Intervention and 2. Intensive counseling at 

home. The process of counseling techniques included; 

2.1 giving personal characteristics 2.2 allowing to 

counsel 2.3 collecting the data 2.4 stage of counseling 

techniques 2.5 participatory consultation methods and 

conclusions 2.6 evaluation of the consultation and the 

conclusion at the end of the consultation through the 

techniques of 5A 5R 5D and 3P which were used in the 

consulting process.

Population and Sample Characteristics Inclusion 
Criteria

The sample consisted of 93 smokers who had to 

quit smoking and divided into 3 groups, 2 experimental 

groups and 1 control group were selected by randomized 

controlled trial to be allocated periodically and considered 

in the total time of smoking, including cigarettes per day, 

Fagerstrom test evaluation level and age range.

Inclusion Criteria 

 1. The need of quitting smoking.

 2. Disease and chronic health conditions that 

are dangerous for participation.

 3. Smoking levels of Fagerstrom test during 

4-10 points.

 4. The minimum amount of 10 cigarettes per 

day.

 5. Total time of smoking more than 1 year.

 6. Age ranged between 15-59 year.

Exclusion Criteria 

 1. Rejection of treatment processes and 

medications in research study.

 2. Chronic health conditions of Coronary 

artery disease, chronic heart failure, hypertension, 

anemia, acute renal failure, chronic renal failure, and 

hyperkalemia. 

 3.Other diseases in the case of a diagnosis for 

making decisions for the patients by experts safely.
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Research Period 

The research has been undertaken in 3 phases; 

pre-research, research, and post-research. Data were 

collected from July 1, 2018 to September 30, 2018, in 

research phases obtained over a 12 week period.

 Research Instruments

The evaluation form was provided for participants 

to answer questions by themselves, and the test of 

evaluation form consisted of 2 parts:

Instruments for collecting data

Instruments for collecting data consisted of 

Demographic data that was a problem and smoking 

status.

Instruments of experimental

 The instruments of quasi-experimental program 

had a guidebook of the experimental program for 

research assistants and patients. The experimental 

program encouraged smoking cessation by using 10 

interventions for behavioral therapies with intensive 

counseling at home through 5A 5R 5D and 3P techniques 

of counselling process. The smoking cessation program 

was assessed over 4 weeks by point prevalence 

abstinence (PAR) and over 12 weeks by continuous 

abstinence (CAR) recording data by self-reporting and 

experimental result form, in terms of average levels 

of exhaled carbon monoxide, carboxyhemoglobin, 

counselling and behavioral therapies.  

Data Collection

Before collecting data, ten registered district 

public health officers in who trained in the standard 
protocols and received a research assistance guidebook 

of the research program were assembled. The data were 

collected by the principal investigator and the other ten 

trained research assistants. The researcher and research 

assistants collected the data from 93 participants 

who were informed about this research and instructed 

in how to complete the evaluation form, including 

requesting consent by signing the research form. The 

data were corrected before and after the experimental 

phases. Afterward, collected assessment forms and 

questionnaires were checked for data accuracy then the 

results were put into a data entry in SPSS file format.

Data Analysis

Statistical method used to analyze the data was 

Statistical Package for the Social Sciences (SPSS) in the 

following aspects:

 1. Descriptive statistics included the number, 

percentage, mean, standard deviation, minimum and 

maximum to indicate the general information and 

smoking situation of the participants.

 2. Statistical use paired samples T-test and 

independent T-test to compare in the group before and 

after the experiment and comparing between groups 

to indicate in terms of average levels of exhaled 

carbon monoxide and carboxyhemoglobin, the number 

of cases which succeeded in smoking cessation in 

point prevalence abstinence (PAR) and continuous 

abstinence (CAR) (exhaled CO of PAR/CAR ≤10ppm., 
carboxyhemoglobin %COHb ≤1.60, Fagerstrom score 
test ≤ 3 point) and a p-value was considered statistically 
significant at p < 0.05. 

Results 

The effects of smoking cessation program using 

medication, nicotine gum and Vernonia cinerea lozenge 

through intensive counseling and behavioral therapies 

at home. The results revealed that the program in terms 

of problems and stations in this study showed that 93 

participants who divided into 3 groups; 2 experimental 

groups and 1 control group. They showed most were 

male in 3 groups, there were 29 (93.5%), 30 (96.8%), 30 

(96.8%) respectively and the age range in group 1 was 

between 45 - 60 years, there were 15 people (48.8%), 

group 2, 15 - 29 years, there were 13 people (42.0%) 

and control group, 45 - 60 years there were 13 people 

(42.0%). For educational levels, most graduated from 

high school and diploma were 12 (38.7%), 14 (45.2%), 

15 (48.4%) respectively. Many of them were farmers 

15 (48.4%), 13 (41.9%), 13 (41.9%) respectively. The 

average income for group 1 ranged between 10,001-

15,000 baht, there were 15 (48.4%), for group 2, in the 

range of 15,001-20000 baht, there were 12 (38.7%) and 

control group, in the range of 10,001-15,000 baht, there 
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were 13 (41.9%). In respect of marital status, there were 

22 (71.96%), 18 (58.1%), 21 (67.7%) respectively. 

The table 1 showed that in terms of problems in 

family members, smokers were 85 people (91.4%). The 

total numbers of smoked cigarettes per day upper than 

31 cigarettes, there were 32 people (34.4%) ( x  = 26.08 
cigarettes smoked per day, S.D.= 9.759, Min= 11, Max= 
40). The total period of smoking for upper than 10 years, 

there were 32 people (34.4%) ( x  = 11.46 year, S.D.= 
7.561 ,Min= 2, Max= 30). The ages of starting smoking 
mostly 18, there were 33 people (47.3%) ( x  = 17.39, 
S.D.= 2.251, Min= 15, Max= 30). The type of cigarette 
mainly used was the ready-made cigarette, there were 

93 people (100%). Drinking liquor through smoking, 

there were 93 people (100%). The intention of quitting 

smoking was uncertain in 93 people (100%). Experience 

of quitting smoking mostly was never attempted quitting 

smoking, there were 56 people (60.2%) and ever 

attempted quitting smoking, and there were 37 people 

(39.8%). Nonuse of medication for quitting smoking, 

there were 93 people (100%). The process of quitting 

smoking (n=56) by self-quitting smoking, there were 
56 people (100%). For the congenital disease (n=8), 
diabetes mellitus type 2, there were 4 (4.4%), hepatitis 

B, there were 2 (2.2%), allergy, there was 1 (1.1%) and 

hypotension, there was 1 (1.1%). 

Table-1: Problematic and predicament in smoking 

Problematic and predicament in smoking
Number 
(person)

%

Family members smoking

no

yes

8

85

8.6

91.4

Whose Family members smoking (n = 85)
Father

Older brother  
Younger brother

85

18

7

100

21.2

8.2

Total number of cigarettes smoked per day.

11-20 cigarettes

21-30 cigarettes

≤31 cigarettes

31

30

32

33.3

32.3

34.4

 (n = 93) ( x = 26.08 cigarettes smoked per day ,S.D.= 9.759)

Total time of smoking during (year)

1-5 year  

6-10 year   

≤10 year

31

30

32

33.3

32.3

34.4

(n = 93) ( x  = 11.46 years ,S.D.= 7.561)

Ages of starting smoking (year)

15 year

18 year

20 year

30 year

33

44

15

1

35.5

47.3

16.1

1.1
(n = 93) ( = 17.39 ,S.D.= 2.251)
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Type of cigarettes 

Rolling Tobacco 

cigarettes

38

93

40.9

100

Drinking liquor via smoking 
yes 93 100

Intention of quitting smoking 
Uncertain 93 100

Experience quitting smoking 

yes

no

37

56

39.8

60.2

Use drugs or medication for quitted smoking

Never use drugs or medication 93 100

A process to be quitted smoking (n = 56)
Self quit smoking cold turkey 56 100

Congenital disease (n = 8)
Diabetes mellitus type 2

Hepatitis B

Allergy

Hypotension

4

2

1

1

4.4

2.2

1.1

1.1

Data are presented as number (%) or mean ± SD  

Table 2 to table 4 described the results revealed 

that the average levels of exhaled carbon monoxide 

and carboxyhemoglobin within the group before having 

the experiment, the point prevalence abstinence (PAR) 

and continuous abstinence (CAR) of two experimental 

groups and control group were statistically significant 

Cont... Table-1: Problematic and predicament in smoking 

at p < 0.05. The results of comparison between groups 

before having the experiment were not significantly 
different. The comparisons between groups in the point 

prevalence abstinence (PAR) and continuous abstinence 

(CAR) were statistically significant at p < 0.05. However, 
the comparisons between groups in the experiment were 

not significantly different. 
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Table-2: The average levels of exhaled carbon monoxide and carboxyhemoglobin before experimental Stage 
of (PAR) and Stage of (CAR) 

Exhaled CO 
and %COHb

Experimental 
group 1 (n = 31)      

Experimental group 2 (n 
= 31)  

Control group 
(n = 31)

x
S.D.

x
S.D.

x
S.D.

Before experimental

ExCO (ppm) 

(%COHb)

24.65

(3.940)

7.305

(1.167)

22.42

(3.587)

6.874

(1.099)

24.48

(3.969)

7.857

(1.299)

Stage (PAR) 

ExCO (ppm) 

(%COHb)

10.39

(1.661)

6.825

(1.091)

14.61

(2.338)

9.351

(1.496)

21.32

(3.411)

10.068

(1.610)

Stage (CAR) 

ExCO (ppm)

(%COHb)

7.52

(1.202)

8.504

(1.360)

7.74

(1.238)

8.985

(1.437)

18.81

(3.112)

10.333

(1.757)

Data are presented as number (%) or mean ± SD 

Table-3: Comparative within group of average levels exhaled carbon monoxide and carboxyhemoglobin  

Variable x S.D. t     p-value

Comparative within group of average levels ExCO+%COHb pre-experimental and stage (PAR) 

Internal experimental group 1 

(n = 31) 
 Pre-experimental

 Stage (PAR)

 

24.65(3.940)

10.39(1.611)

 

7.305(1.167)

6.825(1.091)

 

14.336

(14.300)

 

0.001*

0.001*

Internal experimental group 2 

(n = 31)
 Pre-experimental

 Stage (PAR)

 

22.42(3.587)

14.61(2.338)

 

6.874(1.099)

9.351(1.466)

 

5.969

(14.300)

 

0.001*

0.001*

Internal control group (n = 31)
 Pre-experimental

 Stage (PAR)

24.48(3.969)

21.32(3.411)

7.857(1.299)

10.068(1.610)

2.205

(2.361)

0.035*

0.035*

Comparative within group of average levels ExCO+%COHb pre-experimental and stage (CAR)

Internal experimental group 1 

(n = 31) 
 Pre-experimental

 Stage (CAR)

 

24.65(3.940)

7.52(1.202)

 

7.305(1.167)

8.504(1.360)

 

11.093

(11.077)

 

0.001*

0.001*
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Internal experimental group 2 

(n = 31)
 Pre-experimental

 Stage (PAR)

22.42(3.587)

7.74(1.238)

6.874(1.099)

8.985(1.437)

10.277

(10.277)

0.001*

0.001*

Internal control group (n = 31)
 Pre-experimental

 Stage (CAR)

24.48(3.969)

18.81(3.112)

7.857(1.299)

10.333(1.757)

3.332

(3.969)

0.002*

0.008*

Comparative within group of average levels ExCO+%COHb stage (CAR)and stage (PAR)

Internal experimental group 1 

(n = 31) 
 Stage (PAR)

 Stage (CAR)

 

10.39(1.611)

7.52(1.202)

 

6.825(1.091)

8.504(1.360)

 

3.369

(3.369)

 

0.001*

0.002*

Internal experimental group 2 

(n = 31)
 Stage (PAR)

 Stage (CAR)

 

14.61(2.338)

7.74(1.238)

 

9.351(1.466)

8.985(1.437)

 

5.462

(5.462)

 

0.001*

0.001*

Internal control group (n = 31)
 Stage (PAR)

 Stage (CAR)

21.32(3.411)

18.81(3.112)

10.068(1.610)

10.333(1.757)

2.897

(1.935)

0.007*

0.042*

Significant at p<0.05* 

Table-4: Comparative between group of average levels exhaled carbon monoxide and carboxyhemoglobin  

Comparative between group of average 
levels ExCO+%COHb x S.D. t     p-value

Comparative between group 

Pre-experimental

 experimental group 1

 control group 

 

24.65(3.94)

24.48(3.96)

 

9.305(1.167)

7.857(1.299)

 

0.084

(0.090)

 

0.467

0.464

   experimental group 2

 control group 

22.42(3.58)

24.48(3.96)

6.874(1.099)

7.857(1.299)

1.101

(1.249)

0.137

0.108

   experimental group 1

 experimental group 2

24.65(3.94)

22.42(3.58)

7.305(1.167)

6.874(1.099)

1.235

(1.227)

0.110

0.112

Comparative between group 

Stage (PAR)

 experimental group 1

 control group 

 

10.39(1.66)

21.32(3.41)

 

6.825(1.091)

10.068(1.610)

 

5.006

(5.006)

 

0.001*

0.001*

Cont... Table-3: Comparative within group of average levels exhaled carbon monoxide and 
carboxyhemoglobin  
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   experimental group 2

 control group 

14.61(2.33)

21.32(3.41)

9.351(1.469)

10.068(1.610)

2.719

(2.179)

0.004*

0.004*

   experimental group 1

 experimental group 2

10.39(1.66)

14.61(2.33)

6.825(1.091)

9.351(1.469)

2.032

(2.032)

0.023*

0.023*

Comparative between group 

Stage (CAR)

 experimental group 1

 control group 

 

7.52(1.20)

18.81(3.11)

 

8.504(1.306)

10.333(1.757)

4.697

(4.785)

 

0.001*

0.001*

   experimental group 2

 control group 
7.74(1.23)

18.81(3.11)

8.985(1.437)

10.333(1.757)

4.499

(4.595)
0.001*

0.001*

   experimental group 1

 experimental group 2

7.52(1.20)

7.74(1.23)

8.504(1.306)

8.985(1.437)

0.102

(0.102)
0.459

0.459

Significant at p<0.05* 

The results revealed that successful smoking 

cessation within the groups in the point prevalence 

abstinence (PAR) and continuous abstinence (CAR) 

were statistically significant at p < 0.05. By exception, 
the control group was not significantly different. 
The results of the comparisons between groups in the 

point prevalence abstinence (PAR) were statistically 

significant at p < 0.05. And the comparisons between 
groups of experiment in the continuous abstinence 

(CAR) were not significantly different. In total, the 
successful smoking cessation based on the experimental 

groups and control group in the point prevalence 

abstinence (PAR), there were the percentage 83.9, 67.7, 

32.3 respectively. In the continuous abstinence (CAR), 

there were the percentage 67.7, 54.8, 25.8 respectively. 

In conclusion, the successful smoking cessation of the 

experimental groups and control group, showed that the 

total cases of successful smoking cessation in the point 

prevalence abstinence (PAR) were 26, 21, and 10 cases 

respectively. The continuous abstinence (CAR), there 

were 21, 17, and 8 cases respectively

Conclusion and Discussion

The effects of smoking cessation program using 

Cont... Table-4: Comparative between group of average levels exhaled carbon monoxide and 
carboxyhemoglobin 

medication, nicotine gum and Vernonia cinerea lozenge 

through the intensive counseling and behavioral 

therapies at home. The total results revealed that 

the experimental group 1, by using tobacco in the 

medication type of nicotine gum was evaluated that 

has the best effectiveness to aid quitting smoking in 

the point prevalence abstinence (PAR) and continuous 

abstinence (CAR). The evaluation of smoking cessation 

by measuring the level of carbon monoxide in the 

exhale, whose carbon monoxide levels in the exhale 

steadily decreased and the level of carbon monoxide 

in hemoglobin continually decreased also. However, 

in the point prevalence abstinence (PAR) smoking 

cessation, this might lead to patients who successfully 

quit smoking in the initial stages and might return to 

smoking due to stopping medication use and smoking 

habits. Using the proactive counseling and behavioral 

therapies at home were other ways to prevent smoking 

and it was a proactive process of quitting too. As shown 

in the results described using nicotine gum which found 

that the experimental group had no adverse effects from 

medication use and there was no overdose in nicotine 

replacement. Control the amount of nicotine in the body 

was achieved by using the recommended amount from 

the research and with a lower and constant amount, 
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which resulted in a decrease in cigarette cravings. For 

the duration of nicotine accumulation in the body, it 

was usually excreted in the form of cotinine within 4 

days approximately and the half-life in the human 

body, only 16-18 hours. In some cases might return 

to smoking repeatedly because of taking the amount 

of nicotine 8 milligrams per day, it would relieve the 

nicotine withdrawal or withdrawal symptom from non-

smoking in which was one of the main failure causes 

for smoking cessation. In this study found that Vernonia 

cinerea lozenge affected the rate of smoking cessation 

continuously for 7 days. Before the evaluation, no 

medication use or cravings were significantly lower in 
moderate nicotine addicts, but there were no statistical 

differences in low nicotine addicts. Therefore, Vernonia 

cinerea affected to smokers in nicotine addict and there 

were no reports of severe adverse reactions. From the 

results of this research on the use of Vernonia cinerea 

lozenge that were taken into the consideration of 

controlling dosage and time for daily usage of 3,000 

milligrams per day10. When combining the pro re nanta 

(PRN) in medication used in the needs of smoking for 

4 times by using Vernonia cinerea lozenge 200 mg. 

(16 lozenges). The amount received was 3,200 mg. per 

day and in the safe dose without the potassium toxic 

level. In Vernonia cinerea did not find severe adverse 
reactions occurred from use. By concluding from the 

study found that the rate of abstinence in the first phase 
of point prevalence abstinence (PAR)  In which smoking 

assessments can be measured by monitoring the level of 

exhaled carbon monoxide ≤10 ppm Carboxyhemoglobin 
%COHb ≤1.60, Fagerstrom score test ≤ 3 point which 
can be considered they were not smokers11.

However, it was found that the process of quitting 

smoking in the initial stages can increase the smoking 

addiction patients. But the continuous abstinence during 

the 12-week period showed a decrease in the number of 

patients who could quit smoking12. Due to the lack of 

exposure to cigarette cravings, there was a continuous 

period but to prevent nicotine addiction from medication 

use. Thus, overdose was necessary to control in the 

anti-smoking agents and used appropriately in nicotine 

withdrawal. To reduce the risk of side effects due to the 

long-term use of anti-craving substances that could be 

stabilized the rate of nicotine in the body for the long 

time. Therefore, it was better to use a method to reduce 

cravings continuously when the level of nicotine in the 

body was low and the craving for cigarettes was less, 

there was no symptoms of withdrawal, and the use of 

the medicine could stopped. Therefore, it was easier 

to quit smoking and not return to smoke through the 

use of proactive counseling, concise supervision, and 

behavioral therapy process at home until the end of 

the research schedule. From the statistical analysis, it 

was found that the overall in average levels of exhaled 

carbon monoxide and carboxyhemoglobin within 

the groups before the experiment, point prevalence 

abstinence (PAR) and continuous abstinence (CAR) of 

the two experimental groups and control group were 

statistically significant at p < 0.0513. The results revealed 

of comparison between groups before experiment were 

not significantly different. The comparisons between 
groups in the point prevalence abstinence (PAR) 

and continuous abstinence (CAR) were statistically 

significant at p < 0.05. However, the comparisons 
in both groups of experiments were not significantly 
different. The total success in smoking cessation for 

both of experimental groups and control groups, the 

percentages of point prevalence abstinence (PAR) were 

83.9, 67.7, and 32.3, respectively and the percentages of 

continuous abstinence (CAR) were 67.7, 54.8, and 25.8, 

respectively14. The successful smoking cessation in 

the point prevalence abstinence (PAR) and continuous 

abstinence (CAR) were statistically significant at p < 
0.05 exception in the control group was not significantly 
different. The results of the comparisons between 

groups in the point prevalence abstinence (PAR) were 

statistically significant at p < 0.05. In the comparisons 
between groups of the experiment, the continuous 

abstinence (CAR) was not significantly different. In the 
study of 43 people could stop smoking, representing 

69.35% and 19 non-smokers, representing 30.65%15. 

Vernonia cinerea can be used to help stop smoking and 

has an effect on reducing the craving for cigarettes, 

including putrid cigarette smoke and in accordance with 

the research of16. The following up results showed that 

after 12 weeks of continuous abstinence (CAR) in the 

group of receiving Vernonia cinerea tea 28.1% and the 

group of substitute tea 12.5% (P=0.12) and taking for 
24 weeks in the group of receiving Vernonia cinerea tea 

18.8% and the group of substitute tea 9.4% (P=0.28). As 
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for the effects of smoking cessation throughout 1 week, 

the point prevalence abstinence (PAR) for 12 weeks, 

the results were in the group of receiving Vernonia 

cinerea tea 43.8% and the group of substitute tea 21.9% 

(P=0.06). And there were for 24 weeks in the group of 
receiving Vernonia cinerea tea 34.4% and the group of 

substitute tea 15.6% (P=0.08). They were accorded to 
the research7 who found that the continuous abstinence 

(CAR) in week 4, it was 28.6% of studied group and 

15.2% of control group (p=0.246) in the continuous 
abstinence (CAR. In the follow up phase in week 8, 

it was 28.6% of studied group and 12.1% of control 

group (p=0.135) and continuous abstinence (CAR). The 
follow up phase in week 12, it was 22.9% of studied 

group and 9.1% of control group (p=0.189). The rate of 
abstinence throughout 1 week in the point prevalence 

abstinence (PAR) in the week 4 was 31.4% of studied 

group and 27.2% of control group (p =0.793). The rate of 
abstinence throughout 1 weeknight the point prevalence 

abstinence (PAR), the follow up phase in week 8 was 

34.3% of studied group and 18.2% of control group (p 

=0.173) and the rate of abstinence throughout 1 week 
in the point prevalence abstinence (PAR) The follow 

up phase in week 12 was 34.3% of studied group and 

15.2% of control group (p =0.094). According to the 
research which found that in the Nortriptyline smoking 

cessation rate as the percentage of 16.8, 39.4, 73.7 and 

75.2 respectively17. In the nicotine gum group, the rate 

of abstinence was calculated as a percentage of 18.1, 

34.0, 67.4 and 70.5 respectively in month 1, 2, 3 and 4 

(p =0.995 in month 4). The level of CO in month 4 was 
found that nicotine addicts with CO <10 ppm increased 

by 17.4 percent in the group of Nortriptyline and 

increased at 24.4 percent in the nicotine gum group (p = 
0.758). In conclusion, the results of this study found that 

the effectiveness of quitting smoking in the Nortriptyline 

and nicotine groups during 4 months, there were no 

significant differences. According to the study at the end 
of this study in week 12, there was a low level nicotine 

addicts in the studied group and control group which 

had the continuous abstinence CAR in the percentage 

of 30.30 and 20.00 (p =0.327), in addition, there were 
the point prevalence abstinence (PAR) in the percentage 

of 42.42 and 37.14 (p =0.656) respectively18,19,20. The 

volunteers addicted to nicotine at the moderate level 

in the continuous abstinence was in the percentage of 

42.86 and 13.64 (p =0.033). For the point prevalence 
abstinence (PAR) there were the percentage of 52.38 

and 22.73 (p =0.044) respectively and adverse reactions 
of both groups were not different.  

Ethical Clearance: 

This research was approved for ethical certification 
by the Institutional Review Board of The Ministry of 

Public Health (Roi-Et Provincial Public Health Office) 
(reference number: HE 2561-01-5-032 / COE 29/2561). 

Participants could refuse and/or leave this research at 

any time. The data in the evaluation forms was kept 

confidentially without specifying the participants’ names 
in the document. When the participants had completed 

their evaluation forms, they were sealed in the envelopes 

by themselves before returning to the researcher. 

Conflict of Interests: This study has no conflicts of 
interest.  

Source of Funding: This study was supported by 

Faculty of Liberal Arts and Science. Sisaket Rajabhat 

University. Sisaket Province, Thailand And Faculty of 

Public Health, Mahasarakham University. 

References

1. National Statistical Office of Thailand. The 
cigarette smoking and alcoholic drinking behavior 
survey. Bangkok: Thai Ministry of Information and 
Communication Technology ; 2013.

2. World Health Organization. Noncommunicable 
diseases country profiles 2018. Geneva: World 
Health Organization; 2018.

3. US Department of Health and Human Services. 
The health consequences of smoking: a report 
of the surgeon general (p. 62). Atlanta, GA: US 
Department of Health and Human Services, Centers 
for Disease Control and Prevention, National 
Center for Chronic Disease Prevention and Health 
Promotion, Office on Smoking and Health; 2014.

4. National Statistical Office of Thailand. The 
cigarette smoking and alcoholic drinking behavior 
survey. Bangkok: Thai Ministry of Information and 
Communication Technology; 2017.

5. Tobacco Control Research and Knowledge 
Management Center (TRC). The cigarette smoking 
behavior survey report. Mahidol University 2018; 



4480    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

1:42.

6. Pitayarangsarit, S., Garg, R., Khunsri, S., Thepsit, 
S., Apiya, T. Situation on NCDs prevention and 
control in Thailand. Nonthaburi: Department of 
Disease Control, Ministry of Public Health; 2018.

7. Thripopskul, W., Sithiphan, C. Efficacy of Vernonia 
cinerea for smoking cessation in Thai active 
smokers : A final report Tobacco Control Research 
and Knowledge Management Center (TRC). 
Nonthaburi: Thai Health Promotion Foundation; 
2011.

8. Srimoragot, P. Thai alternative therapy for tobacco 
cessation. Up to you create new 2016; 4:304.

9. Rungruanghiranya, S. Thailand National Guidelines 
on somoking cessation. Bangkok: Sintaveekrit 
printing revision 2011;1: 140.

10. Chalermrueangrong, J. and Preechawong, S. Effect 
of the motivation program to quit smoking in Royal 
Thai Air Force officers with non-communicable 
disease risks. Journal of Health Research 2019; 
33(5): 416-424. 

11. International Health Policy Program Foundation. 
Thailand. NCDs situation report no.2: kickoff to 
the goals. Nonthaburi: Foundation, Thailand; 2016.

12. Klumchim, S. Relationship between perception 
from danger of secondhand smoke and health 
behavior among member in smoking family. 
Bangkok: Silpakorn University; 2008. [cited 2017 
Jan 8]. Available from: http://www.thapra.lib.
su.ac.th/ objects/thesis/fulltext/snamcn/Sanong_
Klumchim/Fulltext.pdf . 

13. Story, L.E. & Brown, I. D. Investigation of 
Children’s Attitudes toward Science Fostered by 
a Field-Based Science Methods Course. Science 
Education 1979; 63(1): 649-654.

14. US Department of Health and Human Services. 
The Health benefits of Smoking cessation. a report 
of Surgeon General. US Department of Health and 
Human Services. Public Health Service. U.S.A.: 
Centers for Disease Control. Centers for Chronic 
Disease Prevention and Health promotion Office on 
Smoking and Health; 1990.

15. Chaisawad, S., Makanuntachote, M. A study of 
smoking cessation therapy model using Vernonia 
cinerea Less and natural cure at Theng Hospital, 
Chiangrai. Nonthaburi: Office of the alcohol 
beverage and tobacco committee, Department 
of Diseases Control. Ministry of Public Health. 
Thailand; 1996.

16. Wongwiwatthananukit, S., Benjanakaskul, P., 
Songsak, T., Suwanamajo, S., Verachai, V. Efficacy 
of Vernonia cinerea for smoking cessation. Journal 
of Health Research 2009; 23(1): 31-36.

17. Kumsook, D. et al. Comparing the Effectiveness 
of Nortriptyline and Nicotine Gum with 
Pharmacist Counseling for Smoking Cessation in 
Nicotine Dependence Smokers. Isan Journal of 
Pharmaceutical Sciences 2014; 10(3): 372-388.

18. Srisoi, S. et al. Vernonia cinerea pastilles is effective 
for smoking cessation. Journal of Traditional and 
complementary Medicine 2020; 14(1): 1-5. 

19. World Health Organization. The Health 
Consequences of Smoking: A Report of the 
Surgeon General. Office on Smoking and Health 
(US). The Health Consequences of Smoking: A 
Report of the Surgeon General. Atlanta (GA): 
Centers for Disease Control and Prevention (US); 
2004. [cited 2017 Jan 8]. Available from: https://
www.ncbi. nlm.nih.gov/books/NBK44695/. 

20. Yunibhand, J., et al. Predicting factors of smoking 
cessation among smokers calling Thailand National 
Quitline. Journal of Nursing Science and Health 
2016; 39(1): 37-47. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4481

Implementation of the Criminal Justice System for Persons 
with Disabilities

Taufik Hidayat1, Mahrus Ali2, Arief Hidayatullah Khamainy3, Nyoman Serikat Putra Jaya1, Pujiyono1 
1Lecture at Faculty of Law Diponegoro University, Semarang, Indonesia, 2Lecture at Faculty of Law Indonesian 

Islamic University, Indonesia, 3Lecture at Faculty of Law Wiraraja University, Indonesia 

Abstract

The criminal justice system is built on the ideology of normality, a perspective that all people are physically 
and intellectually normal. Consequently, the process of investigation, prosecution and examination in court 
proceedings is only aimed at and designed for those who are normal. The existence of persons with disabilities 
has become marginalized and even forgotten. The rights of persons with disabilities are often violated both 
when they are perpetrators and witnesses/victims of criminal acts. In order for the criminal justice system to 
be pro for them, the medical approach should be abandoned and replaced with a social approach. Here what 
is needed is what the law enforcers need to fulfill at each stage of the criminal justice so that persons with 
disabilities have the right to a fair criminal trial. A profile assessment is necessary to determine the character, 
barriers and needs of persons with disabilities in the early stages of the criminal justice process. 

Keywords: Criminal justice system, Normal ideology, Persons with disabilities, Social approach 

Corresponding author:
Mahrus Ali
mahrusali.uii@gmail.com

Introduction

The criminal justice system from the beginning 

was not designed for those categorized as persons 

with disabilities1,2. Persons with disabilities who are 

witnesses or victims of a crime are considered the same 

as witnesses or victims in general. They are required 

to testify according to what they have seen, heard or 

experienced. In fact, not all of them have the ability to 

hear or see a crime because they are deaf or blind, or 

they have intellectual and psychological barriers such as 

those experienced by slow learners or mentally retarded 

so that difficulties when giving testimony will arise both 
during the investigation and examination stages in court 

proceedings.

If examined, the design of the Criminal Procedure 

Code is basically influenced by a viewpoint or a normal 
ideology. Legal rules (statutory norms) are made and 

intended for normal people only, and forget the existence 

of persons with disabilities. The treatment and perspective 

of law enforcement officials towards perpetrators, 
witnesses or victims of persons with disabilities refers 

to this ideology of normality. In fact, with the character, 

obstacles, and needs of people with disabilities that 

some people label as abnormal, this ideology is not 

only flawed from birth, but also discriminatory. On the 
pretext of the principle of equality before the law, the 

police, prosecutors and judges require witnesses to be 

persons who have seen, heard or experienced a criminal 

act without exception being persons with disabilities. 

In addition, law enforcement officials doubted that the 
testimony given by the mentality of retardation was only 

because the answers given to a question were unclear3.

In addition, persons with disabilities are vulnerable 

to becoming victims of criminal acts such as rape, 

assault or sexual abuse so that legal protection should be 

given to them, one of which is through the design of a 

pro criminal justice system for persons with disabilities4. 

The aim is to fulfill their rights to a fair trial5. In addition, 

if the main objective of implementing the criminal 

justice system is to seek material truth, this goal will not 

be achieved if the design of the criminal justice system 
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is still based on the ideology of normality6.

This paper specifically proposes a criminal justice 
system for persons with disabilities, a vulnerable 

group whose existence is increasingly marginalized 

and forgotten in Indonesia. The first part of this paper 
describes the need for a change in theoretical perspective 

in understanding disabilities. So far, the medical 

approach/model have dominated the reading of the 

concept or issue of disability. The implication is that 

persons with disabilities are considered as sick people 

and therefore need to be treated. Of course this approach 

is inadequate and tends to be discriminatory. Therefore, 

discussing disabilities must be seen from how to remove 

barriers and education that eliminates prejudice with the 

ultimate goal of inclusion.

The second part of this paper analyzes the ideological 

basis of the Indonesian Criminal Code which is built 

on the basis of the ideology of normality. KUHAP is 

absolutely not designed for persons with disabilities. As 

a result, they often experience secondary victimization. 

The last part of the article discusses the need for a 

criminal justice system that is pro-disabled. What is 

needed is not the rights of persons with disabilities 

who are suspects, defendants, witnesses or victims of 

criminal acts which investigators, public prosecutors, 

and judges need to pay attention to and fulfill, but rather 
what obstacles to interaction are faced by persons with 

disabilities that prevent them from enjoying their right 

to trial fair. 

Understanding Persons with Disabilities from 
Medical Model to Social Model

Understanding the concept of people with 

disabilities will be more appropriate if examining it 

from developing models. The model that first emerged 
regarding the existence of persons with disabilities was 

the medical model. According to this model, a person 

with a disability is seen as a person who is sick and thus 

needs care, rehabilitation, medication and compassion. 

This model places disability as a problem that lies with 

persons with disabilities, and not in society. He also 

places the responsibility on persons with disabilities 

to change them to be rehabilitated or treated so that 

they can adapt to society7. The term used by adherents 

to the medical model for someone who has a physical 

abnormality is a person with a record or a disability. 

In its development, along with the claims from 

experts and persons with disabilities themselves against 

the medical model, the Minority Group Model of 

Disability emerged. According to this model, persons 

with disabilities are placed as a marginalized minority 

group. According to this model, which was first coined 
by the British Disability Studies expert, people with 

disabilities are victims of humiliation, discrimination and 

exclusion from the community as well as marginalized 

groups on the basis of race, gender or sexual orientation. 

Because persons with disabilities are considered as 

abnormal people whose number is not as many as normal 

people, they will forever be marginalized.

The minority group of disability model is not 

satisfactory for many groups, especially people with 

disabilities. For them, physical abnormalities are a gift 

from God and do not need to be considered a problem 

so that normal or not a person is no longer attached to 

one’s physicality, but rather to their role and function 

in society. This thought has led to a social model in 

looking at disability issues (social model of disability). 

According to this model, disability is seen as a social 

construction and part of the human experience. 

Disability is a relationship problem between persons 

with disabilities and the views of society that are still 

discriminatory. Therefore the strategy used is to remove 

barriers and education that removes prejudice with the 

ultimate goal of insulation. With this in mind, disability is 

defined as a condition in which a person faces barriers to 
interact with the surrounding environment. This obstacle 

actually arises from the surrounding environment so that 

it hinders interactions between persons with disabilities 

and others.

The barrier-based approach in understanding 

disability, which is the substance of the social model, is 

accommodated in Law Number 19 of 2011 concerning the 

Ratification of the Convention on the Rights of Persons 
with Disabilities. It is stated in the preamble letter e that 

“disability is a developing concept and that disability 

is the result of the interaction between physically and 

mentally imperfect people with environmental barriers 

that prevent their full and effective participation in 
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society on an equal basis with other people”. This 

preamble shows that disability is a concept that refers 

to the problems faced by humans because experiencing 

physical, mental, intellectual or sensory suffering for a 

long period of time hinders interaction and makes full 

and effective participation in society based on equality 

with humans in general difficult. 

A person is considered as a person with a disability 

based on the obstacles that exist for him to interact with 

other people or their environment. For example, a deaf 

person is not considered a person with a disability if he 

does not communicate with other people. A person is 

only called a person with a disability if they communicate 

with someone who does not understand the sign language 

used. However, if the other person uses sign language 

that is understood by the deaf person, then the disability 

will no longer exist. Another example is a blind man. 

He is not called a person with a disability if he does not 

interact with his environment, such as when reading 

writing in non-braille forms. A blind person is only 

called a person with a disability if he reads an article in a 

newspaper, book or internet intended for people who are 

not blind. However, if written in braille was provided for 

him, disabilities would no longer exist. 

Ideology Normality in KUHAP

The criminal justice system (SPP) must be able 

to proportionally accommodate at least two kinds 

of interests, namely the public interest, the interests 

of citizens who are victims of crime, either directly 

or indirectly, represented by state law enforcement 

agencies, and the interests of criminals. These two 

interests that must be considered proportionally must 

be one of the main philosophical bases in the formation 

of the SPP. However, if we examine the formulations 

of legal norms in Law Number 8 of 1981 concerning 

the Criminal Procedure Code (KUHAP), it will appear 

that the main issue behind the formation of the Criminal 

Procedure Code is the need for protection of human 

rights for criminals who often violated by criminal law 

enforcement officers. The low condition of human rights 
protection for suspects and defendants who are faced with 

criminal law enforcers, who are equipped with various 

kinds of authority (full power) in the “Het Herziene 

Inlandsch Reglement” or H.I.R. (Staatsblad Number 44 

of 1941), is the reason the Criminal Procedure Code was 

formed.

Because the emphasis is on the protection of 

criminals, it is not surprising that victims in the Criminal 

Procedure Code are forgotten people in the criminal 

justice system (victim as forgotten people in the system)8.

The victim is seen as nothing more than a witness who 

is morally and legally obliged to explain what he saw 

and experienced. If the information has been given 

both at the stage of investigation and examination in 

court, its existence is forgotten. With this configuration 
of thought, it is only natural that the issue of persons 

with disabilities at that time has not yet emerged. It 

is unthinkable that with the number of persons with 

disabilities experiencing an increase in quantity from 

year to year, coupled with their vulnerability to become 

victims of crime, the Criminal Procedure Code should 

also be prosecuted to accommodate their rights when 

dealing with the criminal justice system.

KUHAP was also formed based on the ideology 

of normality, and this ideology is practiced today. 

The policeman must not be deaf, his body must be 

complete, intact, and not in the least bit. A person 

with a lame, midget body, one eye, one hand and one 

leg is not allowed to become a public prosecutor. The 

requirements to become a judge must be physically and 

mentally healthy. With this condition, it is impossible for 

a lifetime to be a judge of a person with one hand, one 

long leg, who sees only the right or left eye, or a midget. 

Because the police, public prosecutors, and judges come 

from people who have physical perfection, even if their 

morals and integrity are corrupt, for example, persons 

with disabilities who are victims of criminal acts must be 

treated as normal people (not persons with disabilities) 

are victims of criminal acts.

A person who is a suspect or defendant is a person 

who is physically normal. The rights of suspects and 

defendants in the Criminal Procedure Code are also based 

on this idea of respect, and in no way take sides with the 

legal interests of persons with disabilities, whether they 

are suspects, defendants, witnesses or victims of a crime. 

First, the right of a suspect or defendant to be clearly 

informed in a language he understands about what he 

is suspected or accused of, is limited to the meaning of 
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Indonesian, and is not related to sign language. Second, 

although a suspect or defendant has the right to get the 

assistance of an interpreter at any time, this provision 

only applies to suspects, defendants, witnesses or victims 

who do not understand Indonesian. Third, the Criminal 

Procedure Code regulates interpreters for defendants or 

witnesses who are deaf or mute, but it is not clear what 

criteria are used as the basis for the translator to truly 

understand the language, character and habits of persons 

with disabilities.

In relation to the process of investigation and 

prosecution, the basic principle is that although there is a 

relationship between investigation and prosecution there 

is a relationship between one another, their existence 

is still separate. There is a moral obligation for the 

investigator to inform the public prosecutor in the event 

that an investigation begins, it cannot be interpreted that 

the two cannot be separated. This is because the public 

prosecutor can state that the Investigation Report (BAP) 

submitted by the investigator is not complete (P19) so it 

needs to be completed (P21). In this process, it is likely 

that the BAP will go back and forth from the investigator 

to the public prosecutor. This situation is clearly 

detrimental to persons with disabilities, especially 

those with communication and intellectual barriers 

such as autism, slow learner, and mental retardation. 

In addition, the process of processing the Crime Scene 

(TKP) which can take place repeatedly psychologically 

affects the active participation of witnesses or victims 

with disabilities in it9.

In the process of examination in court proceedings, 

judges appointed to hear cases apply in general to 

persons with disabilities. In other words, there is no 

specification for judges handling cases of persons with 
disabilities. Judges are also prohibited from showing 

attitudes or issuing statements that discredit witnesses 

or victims. However, it is well known that for crimes 

of rape, revocation or sexual violence, the questions 

raised by the judge often turn the victim into a second 

victim. Victims of criminal acts become victims again 

(revictimization) due to the treatment of law enforcement 

officials who are insensitive to their rights and interests. 

Witnesses or victims who will testify at court 

proceedings are required to take an oath or promise. 

Usually, oaths or promises are still based on the 

perspective that the witness or victim is physically and 

intellectually normal people, so they have not touched 

persons with disabilities. Judges can also hear witness/

victim statements regarding certain matters without the 

presence of the defendant, but this is optional. In practice, 

the judge usually orders the defendant to leave the court 

session if the facts of the trial show that the witness 

was traumatized or was not free when he testified in the 
presence of the defendant. This means that the order 

to issue the defendant when the witness/victim gives 

testimony will only be carried out after it is clear that 

the witness/victim has experienced trauma. Obviously, 

this situation does not protect the rights of persons 

with disabilities, especially intellectual disabilities who 

generally experience trauma for a relatively long time.

The description above shows that the criminal 

justice system manifested in the Criminal Procedure 

Code is not yet pro-interests of persons with disabilities 

and is still based on the ideology of normality. In fact, 

the rights and needs of suspects, defendants, witnesses 

or victims with disabilities who are faced with the 

criminal justice system are not the same as the rights 

and needs of suspects, defendants, witnesses or victims 

without disabilities. The criminal justice system that 

equates the two basically does not protect and does 

not support persons with disabilities. Therefore, it is 

necessary to initiate a criminal justice system for persons 

with disabilities so that on the one hand their rights are 

fulfilled, and on the other hand, the material truth that is 
to be sought and discovered can be realized. 

Pro Criminal Justice System for Persons with 
Disabilities

In order for the criminal justice system to be pro for 

persons with disabilities, the approach used is the barrier 

approach in accordance with the substance of the social 

model. Here, what is needed is not the rights of persons 

with disabilities who are suspects, defendants, witnesses 

or victims of criminal acts that need to be considered 

and fulfilled by investigators, public prosecutors, and 
judges, but rather what obstacles to interaction are faced 

by persons with disabilities that prevent them from 

enjoying the right to fair trial. By knowing and analyzing 

these obstacles, it will be known about the rights of 
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persons with disabilities that must be fulfilled by law 
enforcement officials. Because the social model views 
disability as a matter of interaction between persons with 

disabilities and the person or their environment, the task 

of law enforcement officers is to identify these obstacles. 
Once these barriers have been identified, the rights and 
needs of persons with disabilities can be identified. 

Identification of the obstacles and needs of persons 
with disabilities who are faced with the criminal justice 

system must be carried out at the investigation stage, 

because the results will be used as guidelines for handling 

cases at the prosecution and examination stages at court 

proceedings. Therefore, investigators, public prosecutors, 

and judges handling cases of persons with disabilities 

are required to have knowledge of disability an issue, 

the concrete form of which is competency certification 
and has relatively high patience10,4. The implication is 

that investigations, prosecutions, examinations in court 

proceedings become null and void if cases of persons 

with disabilities are handled by investigators, public 

prosecutors and judges who do not have competency 

certificates. In addition, persons with disabilities can 
become investigators, public prosecutors and judges 

with certain conditions. Why is that? The answer is that 

they are able to identify the barriers and needs of persons 

with disabilities. In addition, it is necessary to develop 

a sense of four in investigators, public prosecutors and 

judges when dealing with persons with disabilities, so 

that it is easier for them to fulfill the rights of persons 
with disabilities.

An easy way to identify the barriers and needs 

of persons with disabilities is to conduct a profile 
assessment, by presenting disability psychologists, 

psychiatrists, translators and teachers, friends of deans 

of persons with disabilities, or their parents, as well 

as organizations of persons with disabilities. This 

assessment must be carried out at the investigative stage, 

and the results will be influential and used to fulfill the 
rights of persons with disabilities at a later stage. After 

the profile assessment is carried out, it will be known 
the type of disability a person with a disability has, 

whether he or she must be provided with a companion 

from the investigation stage to the examination stage 

at the court hearing, whether or not it is necessary to 

meet the defendant when giving information, how 

to communicate and ask law enforcement officials, 
psychological resilience of persons disabilities during 

the examination process, what kind of interpreter is 

needed, the factors that make it prolonged trauma, the 

condition of the investigation room and courtroom, who 

should be in the room, and the necessary infrastructure.

For example, if the victim of a crime is mentally 

retarded who is deaf and mute, and then the profile 
assessment must present a disability psychologist, 

psychiatrist, sign interpreter, and teacher, playmate 

or victim’s family. In general, the obstacles faced 

by persons with disabilities are legal barriers and 

communication barriers. Psychologists with disabilities 

are presented to find out the psychological barriers of 
victims such as how to communicate and ask questions 

with victims with law enforcement officials, length of 
time for examinations, examination methods, design of 

examination rooms, and assistance from the investigation 

stage to the examination stage at court proceedings. All 

costs are borne by the state11. If the victim is traumatized 

when the examination is carried out in the police room, 

the examination process is carried out in places that the 

victim likes, such as in the park, at the victim’s house or 

even where the victim used to play with his friends. If 

the victim will be traumatized when he sees the judge’s 

oversized shirt, the judge is obliged to remove the 

shirt during the examination in court. If the victim was 

traumatized when he saw the defendant, then during the 

victim’s examination, the defendant was immediately 

issued by order of the judge. If the victim can only focus 

on answering questions from investigators and judges 

for a maximum of 30 minutes, then the question and 

answer process must be interspersed with intervals. If 

the victim absolutely needs a psychologist’s companion, 

then from the investigation to the examination in court 

the psychologist must be present12.

Psychiatrists who are presented must be psychologists 

who understand disability issues. Its existence is needed 

both in the process of investigation and examination in 

court in addition to avoiding undesirable things, also to 

measure the mental level of the victim so that medical 

records can be made related to his psychiatric. While 

certain drugs are needed to calm the victim’s mental 
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condition, such as anti-depressants. Sign language 

interpreters are brought in to remove communication 

barriers13. People who can be used as translators should 

be deaf themselves, people close and trusted by the deaf, 

or others who are not deaf but understand and have long 

communicated and interacted with the deaf. It is better 

if the translator that must be provided by investigators, 

public prosecutors and judges is not only one, but three. 

The first is a deaf interpreter who translates directly 
what the deaf perpetrator or victim says. The second 

is the non-deaf translator whose job is to deliver the 

deaf translator’s translation to investigators, public 

prosecutors and judges. The third is another person who 

understands deaf sign language to ensure the validity of 

the deaf translation.

Teachers, playmates, or victims’ parents are 

presented to provide initial information about the 

chronology of the crime, the victim’s daily habits, items 

that the victim always carries, such as calendars or dolls. 

It is often found that in several cases of rape that has 

suffered mental retardation, it is the teacher or playmate 

that is used as a place to confide in the victim. It is easier 
for victims to tell what happened to them, rather than 

to their parents. But in other cases, victims were more 

open to their parents than playmates or school teachers. 

Therefore, their presence is very important to know the 

obstacles and needs of victims.

In addition to the obligation for investigators, 

public prosecutors and judges to have certification 
of competence in handling cases of persons with 

disabilities and conducting a profile assessment, case 
handlers for persons with disabilities must be carried 

out in an integrated manner as in the handling of cases 

of environmental protection and management and 

election criminal cases. The aim is not only so that the 

procedures and processes for handling cases of persons 

with disabilities are not complicated, but also so that the 

right to a fair trial for persons with disabilities is fulfilled. 
Meanwhile, organizations of persons with disabilities are 

needed considering that in several cases where persons 

with disabilities have become victims of criminal acts, 

the role of this organization is the key to the successful 

handling of these cases. In addition, his presence is very 

helpful for investigators, public prosecutors and judges 

when they face difficulties related to the barriers and 
needs of persons with disabilities14. In other words, 

organizations of persons with disabilities have important 

information so that the profile assessment carried out 
by the investigation can run well, such as presenting a 

disability psychologist, the host, and even the victim 

himself. 

Conclusion

Law Number 8 of 1981 concerning the Criminal 

Procedure Code (KUHAP) which is used as a normative 

reference for the administration of the criminal justice 

system (SPP) is believed to be compiled based on the 

ideology of normality, a perspective that all people are 

normal physically and intellectually. Consequently, the 

process of investigation, prosecution and examination in 

court proceedings is only aimed at and designed for those 

who are normal. Only a person, who can see firsthand the 
occurrence of a crime can be used as a witness, while a 

blind person, even though he has the power of the sense 

of smell and “sees” the crime, cannot be a witness. This 

condition clearly negates the existence of persons with 

disabilities such as deaf, blind, and mentally disabled 

when dealing with SPP. 

Because they are considered as abnormal people, 

and because the Criminal Procedure Code is only aimed 

at normal people, the rights of persons with disabilities 

are often violated, both when they are perpetrators and 

witnesses/victims of criminal acts. In order for the rights 

of persons with disabilities to be fulfilled and so that the 
criminal justice system is no longer based on normal 

ideologies but rather applies proportionately to normal 

people and persons with disabilities in accordance with 

their respective characteristics and needs, criminal 

cases where the perpetrator or victim is disabled must 

be handled and examined by investigators, public 

prosecutors and judges who understand disability issues. 

A profile assessment to find out the character, 
barriers and needs of persons with disabilities by 

presenting a disability psychologist, psychiatrist 

and special companion at the investigation stage is 

mandatory because the results will be used as guidelines 

for handling cases at the prosecution and examination 

stages at court proceedings. To find out whether the 
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perpetrator or witness/victim is deaf, mute, blind, 

mentally disabled, slow learner, autism, and others, how 

to communicate and how to ask them, the conditions 

of the investigation room, the examination room in the 

court, whoever who must be in that room, and what 

facilities and infrastructure must be in place to fulfill 
their rights, can only be known after a profile assessment 
is carried out. 
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Abstract 

Intruduction: Stunting is a condition of low height for age in children that indicates a linear growth 
failure influenced to cognitive development for under two children. Balanced Diet Recommendation (BDR) 
specific for stunted children had not explore to get better outcome in nutrition. The purpose of this study was to 
analyze mother’s knowledge and compliance in giving better diet as well as energy, protein, Fe, zinc intake 
for stunted children after getting 3 months education on BDR. Methods: The study was pre-post-test one 
group quasy experimental study. A total of 150 stunted children were involved, selected from 36 primary 
health centers in Surabaya.The BDR was derived from Optifood Linear Programming and prepared it for 
stunted children in Surabaya. Education on BDR was provided 3 times within 3 months by trained supervised 
nutritionists. Mother’s compliance was assessed using the last 6 months Semi Quantitative Food Frequency 
and 2x24 hours food recall were used to measure nutrient intake. Height was measured with microtoise. 
The data were analyzed using paired t-test. Results: There was an improvement in mother’s knowledge 
and mothers’ compliance in giving better diet and nutrition intake to their stunted children. The mean of 
mother’s compliance increased from 8.3 to 10.4 (p=0.00) and nutrients intake of all respondents increased 
significantly (p=0.000). Prolonged education may have impact to height for age z- score.Conclusions: 
Education on locally specific BDR for stunting is an important approach to improve the dietary intake 
and nutrition status of stunted children.
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Introduction

The first 1,000 days of life – between a child’s 
conception and their second birthday – has been proven 

to be the key opportunity to prevent child stunting 

promote child nutrition, growth and development, which 

will have a lasting effect over the child’s whole life1. The 

fulfillment of nutrition intake during the child’s first 1000 

days is very important. If a child gets optimal nutrition 

intake during this time, nutrition decline can be avoided. 

The fulfilment of optimal nutrition intake gives a child 
not only a longer, healthy and productive life, but also less 

possibility of degenerative diseases. Nutrition deficiency 
or malnutrition during early life will give impact on the 

quality of human resource. Malnutrition child will grow 

short (low birth weight) and will influence his cognitive 
development (the development of child intelligent is 

in line with his age) and education and productivity in 

his adulthood. In addition, malnutrition is the primary 

cause of baby and child death. Therefore, we must be 

fully aware that growth faltering during golden age not 

only influences physical growth, but also cognitive and 
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intelligent development. While physical growth can be 

improved by giving better nutrition intake, intelligent 

development cannot2.

Stuntingis the impaired growth and development 

that infants and childrens experience from poor nutrition, 

repeated infection, and inadequate psychosocial 

stimulation. Children are defined as stunted if their 
height-for-age is more than two standard deviations 

below the WHO Child Growth Standards median. The 

prevalence of child stunting in Indonesia has remained 

high over the past decade, and at the national level is 

approximately 37%. Data on the result of nutrition 

status monitoring of height-for-age indicator in East 

Java province shows that in 2010 there was 14,2% 

severe stunting and 18,0% stunting. In Surabaya, the 

data shows there was 7,5% severe stunting and 15,6% 

stunting. Data on Infant and Young Child Partnership 

Program in Surabaya from 2010 to late 2015 showed 

that almost 75% of the children was categorized stunting 

and this number cannot be reduced significantly, even its 
height for age Z-score decreased until -3.2 (very low)3.

Half of the number (50%) of the children in the 

partnership program was stunting, and month by 

month the height of the children tended to become 

lower than WHO standard. There were some factors 

which contribute to this decline, one of which was the 

mother didn’t have knowledge about and didn’t have 

perseverance about giving nutrient balance food in line 

with age problem faced by the children4. Intervention 

efforts have been conducted, both sensitive and specific 
one; however, the results have not been so satisfying.

Linear Programming is a software that is created 

in order to produce a specific food recommendation or 
guideline according to the existing nutrition problem 

and that can be accepted locally in terms of power and 

price by the target society. Efforts to overcome stunting 

in 2017 was done by creating ‘specific’ balanced diet 
recommendation which was aimed to prevent stunting 

or to reduce severe stunting children in Surabaya. 

Therefore, there is a need to implement or promote 

the results of linear programming on Balanced Diet 

Recommendation (BDR) for stunting children in 

Surabaya in order to measure its effectiveness towards 

knowledge, obedience, eating habit, and consumption 

level of the children that can determine their growth and 

nutrition status.  

Materials and Methods 

This research is longitudinal that is Pre dan Post 

Intervention Study where the intervention in the forms of 

educative promotion or implementation balance dietary 

recommendation for stunting children at 3 months 

period. Baseline and endline are carried out before 

and after the intervention. Data analysis was done by 

using Paired t test to measure the variable difference on 

knowledge, obedience, eating habit, and consumption 

level of the children before and after the intervention. 

Intervention of balance nutrition promotion was carried 

out by trained nutritionists and supervised by senior 

nutritionists. Population was 250 stunting children 

under supervision in Surabaya. Samples of the research 

were 150 stunting children (6-59 months old) indicated 

by Z-Score of height for age is < -2.00 SD and were 

undergoing supervision in 2018 in Surabaya. The BDR 

was prepared specific for stunting children, which was 
derived from Optifood Linear Programming. The BDR 

are:1. Give 3 times a day meals plus 2 times a day 

healthy snacks, 2.Give animal protein source every day 

with priority from fish (catfish, milkfish, tongkolfish) 
egg, and or chicken 3 times everyday or at least 4 times 

a week, 3.Give plant protein source from tofu and or 

tempe everyday or at least 4 times a day, 4.Give nut-

based food (soybean extract as supplement), 5.Give 

fruits and vegetables everyday or at least 4 times a week, 

6.Give fortified biscuits 2 time a day or at least 4 times 
a week

Education on BDR was provided 3 times within 

3 months by trained supervised nutritionists. Poster 

and leaflets were used to educate mothers. Mother’s 
compliance in better diet was assessed using Semi 

Quantitative Food Frequency for the last 3 months 

and 2x24 h food recall were used to measure nutrient 

intake5. Height was measured with microtoise. The data 

were analyzed using Paired t-test.  

Results 

Baseline data done to know the characteristics of 

respondents before interventon. Table 1 showed that 

there was no significant differences between stunted and 
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severe stunted children in age, sex, history of breastfed, 

firstly introduce to complementary food and parent’s 
income except for birthweight. The proportion of severe 

stunted children were higher came from Low birthweight 

history.  In this study we found that no differences of 

respondents characteristics at baseline, nd the hypotysize 

of the study was to know the differences of mother’s 

compliance on better diet according to recommendation 

and children dietary intake after 3 months of education 

on balanced diet recommendation specific for stunting   

Table 1. Characteristics of Respondents 

Variables Catagory
Stunted 
(n=64)

Severe stunted 
(n=86)

P value*

Age

6-12 months

>12-24 months

>24-59 months

 1 (1.5)

2 (3.1)

61(95.3)

1 (1.1)

2 (2.3)

83 (96.5)

0.427

Sex Boys 30 (46.8) 40 (46.5) 0.126

Birthweight
Low birtweight 12 (19.4)

34 (40.5) 0,007*

History of Breastfed

Not breastfed

< 6 months

6-12 months

>12 months

5 (7.8)

14 (21.7)

7 (10.9)

38 (59.4)

9 (10.5)

21 (24.4)

18 (20.9)

38 (44.2)

0.227

Table 2 showed almost all respondent had breakfast habit, with more than 50% had 2 – 3 times a day of food 

frequency. No significant different in breakfast habit, food frequency, food portion, mean dietary intake, mother’s 
knowledge score at baseline. Almost all nutrient intake of the children were below the recommendation according 

to age.  

Table 2. Respondent’s Food Habit and Mother’s Knowledge at baseline 

Variables Catagory
Stunted 
(n=63)

Severe stunted (n=86) P value*

Breakfast habit Yes 
60.0

40.0 0.227

Food frequency
2-3 times a day

≥3 times aday
55.3

45.7

57.2

43,8
0.332

Food portion
Not appropriate according 

to age
32.5 35.6 0,53

Mean dietary intake

Energy (Kcal)

Protein (gram)

Vitamin A

Fe (mg)

Zinc (mg)

937.3

30.9

932.6

7.05

4.66

908.9

32.7

848.1

7.4

4.77

 Mother’s knowlwdge 
score

Mean ±SD 7.92±1.35 7.45±1.65 0.08
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Table 3 showed mothers knowledge, mother’s 

compliance in the diet, and children’s mean dietary 

intake were significantly different between pre and post 
intervention. Mean score of Mother’s knowledge was 

7.65 before intervention and it increased after 3 months 

got nutrition education. It increased to 8.62 point. When 

mothers were educate by nutritionist in balanced diet for 

stunted children, they got new information regarding 

with their children’s diet. They knew the specific 
balanced diet for stunted children in their own area. They 

were been refreshed by nutritionits that egg, fish and 
plants protein such as tofu and fermented soybean are 

the source of zinc and iron needed by children’s growth. 

Individual nutrition education to mother at home could 

improve the knowledge as well as mother’s compliance 

in better diet. 

Table 3. Mother’s Knowledge, Mother’s Compliance, Mean Dietary Intake and HAZ  of Respondents before 
and after intervention  (Education about BDR)  

Variables Catagory
Pre

(n=150)
Post

N=150
P value*

Mother’s knowledge 
score

Mean ±SD 7.65±1.38 8.62±1.32 0.000

Mother’s compliance Mean ±SD 8.34±2.61 10.45±2.89 0.000

Mean dietary intake

Energy (Kcal)

Protein (gram)

Fe (mg)

Zinc (mg)

921.5±250.7

31.9±10.8

7.23±4.15

4.73±3.55

979.3±265.0

45.2±36.8

17.9±40.7

18.8±50.5

0.002

0.000

0.001

0.001

Height for age 

Z-Score 
Mean ±SD -3.33±0.81 -3.36±0.93 0.454

At the beginning mean of mother’s compliance 

in better balanced diet for stunted children was 8.34. 

It increased significantly to 10.45 at the end of study. 
Mothers already known about the ideal of meal 

frequency, healthy snacks frequently and the advantages 

of zinc food source and zinc as well as fortified biscuits. 
The specific balanced diet recommendation for stunting 
was derived from Optimal Linnear Programming. 

Several guideline were gived to mothers are appropriate 

meal frequency, appropriate healthy snacks frequency, 

improvement in locally food-animal protein source, plant 

protein source as well as fortified biscuits. Three months 
intervention by nutritionist by persuading mothers 

in practicing the guideline in better diet with addition 

enforcing the food suplementation from public health 

office could increased mean dietary intake of stunted 
chidren. Recommendation on consuming protein source 

every day with priority from locally fish (lele, bandeng, 
mujair or tongkol) and or chicken as well as plant protein 

source such as tofu and tempe 3 times everyday or at least 

4 times a week were the most easy practiced by mothers. 

Nutritionist gived advocay, motivation as well as food 

recipe to mothers in how to increase consuming protein-

source food to their children. Sometime, nutritionist and 

mothers also cooked together if the mothers allow to 

do it. To make mothers memorize whatever they had to 

do, we put the recommendation in 2 pieces of posters 

and we put it the wall of mother’s house. However, the 

significant enhancement of mean dietary intake had not 
been able to change the height for age Z-Score of the 
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children. 

Discussion

Stunting and severe stunting were defined as the 
proportion of children whose weight-for-height z-score 

was below -2 standard deviations and -3 standard 

deviations, respectively, of the median height-for-age 

of the World Health Organization (WHO) Child Growth 

Standards.WHO definitions for indicators of Infant and 
Young Child practices in children aged less than two 

years were applied6. The recommendation that combined 

exclusive breastfeeding for children aged 0-6 months 

with minimum acceptable diet for children aged 6-23 

month. However, in the practice of appropriate feeding 

still remind low especially for those were stunted. 

Stunted Children had less meal frequency and food-

protein source consumption because of several reason7. 

Specifically, to tackle the direct causes of stunting, food 
recommended interventions should focus on appropriate 

complementary feeding focus on improving protein 

and zinc source food consumption and prevent related 

diseases. Improvement of complementary feeding 

through strategies in food‐secure populations such as 

nutrition counselling and in food‐insecure populations 

nutrition counselling, food supplements, conditional cash 

transfers, or a combination of these, could substantially 

reduce stunting and the related burden of disease. 

Our study area is a city with several social problems, 

including slum urban area. More than 60% respondents 

lived in middle low economic condition. We did 

nutrition partnership programme which focus on educate 

mothers how to obey the balanced diet recommendation 

specific for their child conditiaon which were stunted. 
The recommendation already closely mathced with 

their usual food habit and socio economic condition. 

Beside that, the other approach were educate mothers 

in practicing handwashing properly, motivated mothers 

to come to reguler growth monitoring post, motivated 

to complete the immunization as well as motivated 

to obey in consuming children’s supplementation 

from public health office. In the context of urban 
slums, the scoping review found that the interventions 

tackling children’s stunting status were: 1) nutritional 

interventions (supplementation, micronutrient fortified 
food or complementary food, promotion of nutrition), 

2) health interventions (Reproductive and Child 

Health (RCH) immunisation, and increased access 

to health services with performance pay), 3) WASH 

interventions (sanitation programmes and community‐
based handwashing programmes), and 4) safety 

net programmes (conditional cash transfer)8. This 

programmes should implemented together from health 

programme side (speific intervention) and environment 
social programme side (sensitive intervention)2. 

At baseline, our findings showed that stunted 
children had history of low birtweigh and boys 

were slightly had higher risk of stunting. Most of the 

respondents’ age were more 24 months and came from 

poor family condition. These findings were similar 
to those reported by Cochrane Systematic Review 

stated that poor access to food and particularly healthy 

food contributes to undernutrition and increases the 

risk of low birthweight and childhood stunting. This 

scoping review found that the mother’s education was 

the most reported factor associated with the child’s 

stunting, followed by the child’s age, the child’s gender, 

household income, family size and the child’s morbidity 

status.In urban settings, the mother’s education may be 

even more important for nutritional status than in other 

contexts as educational attainment can be linked to the 

ability of mothers to make choices in caring practices. 

In terms of age, the reported age groups with the highest 

prevalence of stunting were: 36 to 47 months and 48 to 

60 months.. Analysis by gender showed that boys were 

more at risk than girls. Low household income was 

identified as a risk factor and is also well known to be 
an underlying cause of stunting8. The same with Erna 

Kusumawati, et.al findings showed that low birtweght, 
infection diseases and mother’s knowledege were some 

risk factors of stunting for under 3 years children1. 

Mother’s knowledge score were low and not 

different between respondents at baseline and it could 

significantly increased after 3 months of intervention 
about spesific balanced diet recommendation for 
stunting . This result was similar with Adelwais and 

Tiurma Sinaga study about education on Balanced Diet 

Recommendation for students . The study was done in 

Bogor, West Java in 2016. It showed the significant 
improvement in knowledge and practice of students 
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in balanced diet after 2 weeks of intervention9. It is 

also in line with Nurmasyita, et al findings with quasi-
experimental study among overweight adolescents. It 

showed that nutrition education could improve nutrition 

knowledge score and fiber intake in treated group10. 

Knowledge about appropriate complementary food 

shoud be given to mothers to prevent children from 

unadequate intake in several nutrient, especially in the 

first one thousand life of children. In addition, proper 
complementary feeding should be well understood by 

mothers and healthworker11. 

Mean dieary intake (energy, protein, zinc and 

Fe) of respondents increased significantly at the end 
of intervention. During three months of intervention, 

nutritionist came to mothers hourse and giving motivation 

individually 3 times a months in how to increased the 

nutrients intake of their children. Poster and leaflet were 
used to make easier mothers in understanding the massages 

of BDR. Nutrition education with proper media such as 

individual poster and leaflets could improve knowledge 
and nutrients intake of students at 3 months12. Macro-

nutrient usually be the main causes of growth disorder or 

stunting is protein. Protein has function as metabolisme 

factor which have the important role to micronutrients 

absorption. Protein is an essential nutreint to get optimal 

child’s growth and development. Zinc, Fe and folic acid 

are the micronutrients have closely related with stunted, 

it consequences in cognitive development13. Lele, mujair 

and bandeng fish are several fish have high protein and 
zinc as well as Fe content inside. And all of this fish are 
available around the mothers and the price also cheap. 

We promoted to mothers to give to their children more 

often fish than usual intake. We put the fishe’s picture and 
other animal and plants protein source such as egg and 

tofu and tempe in the Poster regarding with this advice. 

Mothers could remembering the advice and it could 

increased the children consumption, and in turn it could 

the nutrients intake. The findings from Boris martinez, 
at al and Md. Belal Hosain, et.al.showed the education 

could improved dietary diversity most significantly in 
younger age group which broadly supports The First 

Thousand Days. They said that individual education 

improved consumption and supplements foods (legumes 

and eggs). The trend toward improving fish and egg 
consumption is especially interesting showing their 

importance for complementary feeding intervention. 

Finally, the intervention also improved vitamin A-rich 

food and Zinc-source food, suggesting that the enhanced 

education could improve utilisation of local food 

resources by caregivers7,14. This 3 months intervention 

study could not enhance the height for age Z-Score of 

respondents because of the short time of intervention, 

but also because of the absence of intervention in 

preventing infection diseases among respondents. Our 

research priorities want to examine the impact of longer 

duration intervention as stunting prevention programme 

both sensitive and specific integrated programme7. 

Conclussion

This 3 months intervention education on spesific 
Balanced Dietary Guideline for stunting children could 

increase mother’s compliance in better diet and diatery 

intake of the children, but it could not yet improve 

the height for age Z-Score of children. The future 

research suggestion is implement the longer duration 

of intervention integrated with sensitive and spesific 
intervention to reduce the stunting prevalence. 
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Abstract 

Background: The strong limitations to rights of persons, that we all believed to be inviolable shortly before 
the emergency Covid-19, have raised many questions not only among citizens but also among jurists. The 
fine line between rights of individuals and rights of community is been countless times bypassed in pandemic 
management with government measures having urgent nature of application which have seriously affected 
the labile and difficult balances sought through perennial competitiveness of those rights. Acting in principal 
interest of community has imposed significant restrictions for individuals to freedom of movement and 
even to leave their home. Restrictions, equally stringent, have been taken in health sector: let us consider 
the obligation, in same cases, to undergo an inspection, through a swab, of contagious state. In all of this 
what role did the laws play on privacy and why, often, it was not necessary to acquire the consent of the 
individuals interested in implementing some of the procedures for containing the infection? A question 
which constitute the aim of this study. Methods: Based on a comparative methodology which compares 
acquis communautaire with Italian legislation, the research sets useful elements for an objective assessment 
of what happened during Covid-19 pandemic management. Results: The processing of personal data, even 
if activated without the consent of interested person, does not exclude him from carrying out actions on 
that data. Conclusion: The citizens can perform a control, even active, on the processing of their data by 
exercising their rights extended from access to rectification and even their cancellation. 
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Introduction 

The serious pandemic emergency caused by 

Covid-19, as well as having enormous consequences, 

for loss of human lives and serious damages to the 

economies of nations, companies and families, has 

placed in confrontational competition the right of privacy 

with methods of acting, health and political-government, 

aimed at containing the contagion in the world population 

and at the treatment of infected subjects. 

The simplistic consideration that the absolute value 

of human life takes precedence over any other right 

does not resolve and does not diminish the interesting 

reasoning on the elements that concur to affirm that 
the supremacy of the value of human life is such as it 

represents a harmonious coexistence of a set of rights 

that elevate the very being alive to human dignity. 

To face the pandemic emergency, the governments 

have imposed severe limitations on rights that we have 

all considered inviolable for a long time: think of the 

limitations of time and space for displacements from 
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home or the obligation for those infected with Covid-19 

to provide a complete list of all people attended in a 

certain period so that they were obliged to undergo 

health check. 

The possible examples are numerous and known to 

all but for each of these cases is undeniable the finding 
of a forced lowering of personal rights. However, the 

case in which the State obliges the infected citizen to a 

sort of indictment of its frequenters to identify subjects 

having or causing certain health problems appears 

more striking. Action that has the purpose of creating a 

database of health information and to act, in most cases, 

with compulsory measures of coercion to isolation for 

individual citizens 

Recurring was during the pandemic the question 

if is right that the actions of governments in dealing 

with the health emergency undermines some important 

human rights, primarily that of privacy right. Beyond 

the understandable and obvious consideration of the 

usefulness of these measures, the question arose whether 

these governments provisions and the application of the 

methods of collecting sensitive health data are legitimate, 

then they are based on laws and regulations and whether 

these are already existing in pre-Covid-19 periods or 

have been created specifically to better deal, with less 
cumbersome procedures, the pandemic emergency. 

This study aims to provide elements of objective 

evaluation precisely on these aspect. 

Materials and Methods 

This research has demonstrated the evolutionary 

path that had at national and European level the specific 
issue of the processing of personal data and the role 

assigned both to those who collected and processed that 

data and to the reference person of the data. 

The method used was based on a comparative 

methodology between European legislation and the 

consequent legislative adjustments introduced in Italy on 

privacy and in particular for the processing of personal 

health data, highlighting the legitimacy of government 

measures applied during the Covid-19 pandemic and the 

list of possible alternatives to the granting of consent of 

interested person. 

We used the legislation of the European Union 

and the Italian legislation on privacy and processing 

of personal data. This legal basis has been analyzed 

analytically with the aim of reaching the conclusion of 

the role that laws play on privacy and why, often, it was 

not necessary to acquire the consent of the individuals 

interested in implementing some of the procedures for 

containing the infection. 

Results 

This research found how is important, at the same 

time, to point out that the processing of personal data, 

even if activated without the consent of the interested 

person, does not exclude him from carrying out actions 

on that data. For example, the person to whom the 

data refers may at any time request access to exercise 

control over its existence, methods of collection ecc. 

Furthermore, the interested person can always request 

the correction of the data and even their cancellation 

if the reasons exist. In short, the citizens can carry out 

a control, even active, on the processing of their data 

by exercising their rights extended from access to 

rectification and even their cancellation.  

Discussion 

The cornerstone of reference for European Member 

States is certainly the EU Regulation 2016/679(1) 

because it had the merit of unifying provisions relating 

to personal data and the necessary actions to guarantee 

their protection(2),(3).Going backwards an important 

point of reference is the Directive 95/46/EU(4) which, 

through its article 8, prohibits the processing of data that 

can reveal the state of health of a citizen. 

Before some may hastily think they have found the 

invalidating element of the current emergency health 

procedures it is worth highlighting that the same article, 

in paragraph 3, contrary to paragraph 1, states that this 

prohibition is not applied “when data processing is 

necessary for prevention or medical diagnostics, the 

administration of treatments or the management of 

treatment centers and when the processing of the same 

data is carried out by a health professional subject to 

professional secret sanctioned in national legislation 

including the rules established by the competent national 

bodies”. 
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But what are these sensitive health data? Example: 

medical records, medical prescriptions, clinical 

and diagnostic tests, genetic and biological data, 

information on diseases or disabilities, biometric data 

and physiological status. In conclusion, all of those 

information concerning the health of a citizen(5). 

The treatment of sensitive data means any operation 

of collection, registration, organization, storage, 

consultation, processing, modification, selection, 
extraction, comparison, use, interconnection, blocking, 

communication, dissemination, cancellation and 

distribution of data, even if not registered in the database, 

whether you use the computer or work on paper. 

However, it is the Regulation that introduces for the 

first time the explanatory definition of “data relating to 
health”: “personal data relating to the physical or mental 

health of a natural person, including the provision of 

health care services, which reveals information relating 

to his health state”. 

Returning to the legislative references, it should 

be noted that in Italy after the EU Directive of the year 

1995 emerges the so-called Privacy Code, that is D.Lgs 

(legislative decree) no. 196 of 30 June 2003(6). Through 

the title V of particular relevance is the introduction in 

this Privacy Code of the so-called consent, that is the 

declaration that the citizen signs by stating and authorize 

a subject to operate for the processing of his sensitive 

data. 

Another more specific thing, always in terms of 
health, is the so-called informed consent. The patient 

declares to have been informed by the healthcare worker 

of data referring to his state of health and to authorize 

certain therapeutic procedures. It should be noted that 

in both cases the consent of the interested party is 

considered a legitimate prerequisite and even a condition 

of lawfulness of the processing of personal data. But as 

always also considerations which appear self-evident 

conceal, in the juridical sphere, plurivalences of 

interpretation or application. For example, the consent 

to be legitimizing must be expressed in a free node, that 

is, without any conditioning. 

It is essential that the consenting person be in position 

to be able to make this choice freely. But this means that 

in addition to freedom of thought there must be at least 

on alternative of choice even partially comparable. In the 

case of patient who intends to access medical treatment 

the expressed consent certainly can not be judged as 

free but even mandatory because without it the health 

workers would refuse to perform the necessary service.  

Fortunately, the Regulation overcomes the setting 

of the Privacy Code using the combined provisions 

of articles 6 and 9. For this purpose see the written 

conditions to the letters (h) and (i) of the article 9. With 

reference to the current pandemic, it is relevant that the 

letter (i) allows the treatment when “it is necessary for 

reasons of public interest in the public health sector, 

such as protection from serious threats for the health of 

a cross-border nature or the guarantee of high quality 

standards for the safety of health care and medicines 

and medical devices, on the basis of the European 

Union law or of the Member States legislations which 

provides appropriate and specific measures to protect the 
rights and freedoms of the interested party, in particular 

professional secret”. 

One wonders if the lack of consent of the citizen 

in reference to his health data is always an obstacle 

to their treatment. The answer is no because those 

who have interest to treat them can still do so after 

obtaining specific authorization from the Authority of 
the Privacy Guarantor or in certain situations. In fact it 

is no coincidence for the collection and processing of 

aggregated data through specific technological Apps 
was requested and obtained a preliminary authorization 

opinion by the Privacy Guarantor. It should also be 

taken into account that to the letter c) is written that the 

“processing is necessary to safeguard the vital interests 

of the interested person or of another natural person”. In 

conclusion, there are possible alternatives to acquiring 

the consent of the interested person.  

Article 75 of the Privacy Code indicates the 

application scope of the provisions of title V which is 

dedicated precisely to the treatment of health data. But 

already the year following the European Union Directive, 

the Italy has adapted in this matter by means of the Law 

675/1996 “Protection of persons and other subjects in 

the processing of personal data”(7). The essential fact 

is that the national legislator has thus determined who 
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can process the health data of the citizens and how to 

do it: health professionals and public health bodies. For 

example, the doctor of family and hospital institution. 

Employers may also have a justified interest in drawing 
on the health data of their employers in this pandemic 

period, for example to protect the production sites and 

the staff working there from a high risk of contagion. 

The Guarantor of Privacy, however, was also 

absolutely clear on this and in March 2020 is expressed 

by establishing that the task of ascertaining and 

collecting information on potential situations and 

subjects of contagion it is exclusively the responsibility 

of the competent bodies, then, of health workers and 

civil protection. 

In short, public entities or those having public utility 

purposes and employers have been prohibited from 

carrying out independent investigations and specific 
requests for information on sensitive personal health 

data. However, it should be noted that in addition to 

the Civil Protection, those sensitive health data are also 

made available to the police who obtain them from the 

health authorities. 

Furthermore, to these data are also accessing 

the journalists in application of the right to press. 

While omitting the names, the journalists disseminate 

epidemiological data referring to places and times 

which risk making them easily identifiable not only the 
situations of contagion but also the infected persons. In 

these cases it becomes essential the sense of responsibility 

of the journalists who will have to process such data 

respecting the principle of lawfulness and essentiality of 

the information not separated from the verification of the 
existence of a relevant public interest. 

It should also be noted that the general rule according 

to which the consent of the interested person for the 

processing of personal data is subsequently accompanied 

by exceptions justified by the extraordinary nature 
of the situations. What can be more extraordinary of 

exceptional than a pandemic emergency? The centrality 

of consent leaves space for choices as many legitimizing 

and with equivalent value in terms of processing of 

sensitive data. The six possible alternatives are provided 

for by the article 6 of the GDPR. Furthermore, it is right 

to point that the paragraph 1 of the article 9 of Regulation 

at first places a prohibition on the processing of certain 
categories of data but in the following paragraph lists 

ten conditions that derogate from this prohibition and 

the consent of the interested person appears to be one 

of them.  

Particularly interesting is to be able to learn that 

consent can also be provided after the health service. 

This is clearly established in article 82 of the Privacy 

Code. This is done when there are emergency situations 

and the need to protect the health and physical safety of 

the person. 

In summary, at the end of this research, it is 

considered appropriate to remember that the Legislative 

Decree n. 101 of 10 August 2018(8) in adapting the Italian 

national legislation to the provisions of EU Regulation 

2016/679, gave value to the possibility of processing 

sensitive health data even without the consent of the 

interested person, being able to choose between 6 legal 

bases of the processing that between ten conditions for 

the processing of special categories of personal data.  
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Abstract

Coronary artery diseases (CAD) known as the disorders of the heart and the blood vessels, which claimed 
17.1 million lives a year worldwide. to identify the correlation between the coronary artery disease and some 
physiological and molecular parameters in men. one hundred blood samples (5 ml) collected from coronary 
artery diseases patients, the Complete blood count parameters (CBC), Serum concentrations of Creatinine, 
Glucose, Cholesterol, Triglycerides, HDLLDL, T3 , T4 and TSH were measured in current study. Multiplex 
polymerase chain reaction used to determine the presence or absence of GSTM1 and GSTT1 genes in the 
genomic DNA and CYP1A1 as an internal control. The results of current study showed significant increase 
in the total WBC, Neutrophil, Lymphocyte, MCH, MCHC,PLT, MPV, PCT, creatinine, glucose, cholesterol, 
Triglyceride, LDL andTSH in patients group when compared with control.The percentage of coronary artery 
diseases were increase 47% when the GSTM1 gene absence in patients group compared with control,while 
no significant differences were recorded when GSTT1 gene absence and the two genes absence in patient 
group compared with control.The study concluded that physiological indicators may increase in patients 
with Coronary artery diseases .

Keywords: Coronary artery disease, Physiological, GSTM1, GSTT1 

Introduction 

Coronary artery diseases (CAD) are known 

as the disorders of the heart and the blood vessels, 

which claimed 17.1 million lives a year worldwide (1). 

Cardiovascular diseases (CVD) is the main causes of 

death globally(2). Research and epidemiological studies 

have concluded that 17.3 million people died from CVD 

in 2008. Of the entire death takes place due to CVD, 80% 

of the deaths are from low-middle income countries. It 

has been projected that by the year 2030, >23.3 million 

people will die annually from Cardiovascular diseases 
(3). 

The Coronary artery diseases (CAD) can play 

a crucial role to decide the cause of sudden death 

whether natural or unnatural (4). Getting at the root 

cause of Coronary artery diseases requires a different 

approach. Coronary artery diseases begins with 

progressive endothelial injury, inflammatory oxidative 
stress, diminution of nitric oxide production, foam 

cell formation, and development of plaques that may 

rupture to cause a myocardial infarction (MI) or stroke(5)

Conventional risk factors for the development of CAD 

are hypertension, hypercholesterolemia, diabetes, 

sedentary lifestyle, obesity, smoking, and family history 

have an adverse influence on prognosis in those with 
established disease(6).Atherosclerosis is the main cause 

of coronary artery disease. Atherosclerosis is often 

seen as a chronic low-grade inflammatory condition 
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with a complex pathogenesis involving endothelial 

dysfunction, lipoprotein build up and oxidation, pro-

inflammatory cytokines, and various other factors (7,8).

Glutathione S-transferases (GSTs) detoxify 

environmental agents which influence the onset and 
progression of disease, Dysfunctional detoxification 
enzymes are responsible for prolonged exposure to 

reactive molecules and can contribute to endothelial 

damage, an underlying factor in coronary artery disease 
(9).

Methods

The current study included 100 blood samples (5 

ml) collected from male patients infected with coronary 

artery diseases with age ranged between (20-79)years 

and sleeping in Heart center of Nassiryia city during the 

period from 1/9/2019 to 1/3/2020 and 50 blood samples 

collected from males who were not infected with 

coronary artery diseases as control group. The serum 

separated and stored at –20Cº.

Physiological study

Complete blood count parameters (CBC)were 

measured for patients and control groups by using coulter 

(Genex, Germeny), Serum concentrations of Creatinine 

and Urea were determined by using (Biolabo-France 

kit) , Glucose, Cholestrol (Plasmatec kit), Triglycerides, 

HDL and LDL (Biolabo-France kit) , T3 (Bioactive –

USA kit), T4 and TSH (Monobind –UAS kit).

Molecular study

DNA Extraction: genomic DNA was extracted 

from blood samples of patients and control groups 

by using gSYAN DNA Kit provided from Geneaid 

American company.

DNA Amplification: Multiplex polymerase 

chain reaction was used to determine the presence 

or absence of GSTM1 and GSTT1 genes in the 

genomic DNA and CYP1A1 as an internal control. 

The primers of GSTM1 gene were: (forward) 

5/- GAACTCCCTGAAAAGCTAAAGC -3/ and 

(reverse) 5/-GTTGGGCTCAAATATACGGTGG-3/. 

The primers of GSTT1 gene were: (forward) 

5/-TTCCTTACTGGTCCTCACATCTC -3/ and 

(reverse) 5/- TCACGGGATCATGGCCAGCA -3/. 

The primers of CYP1A1 gene were: (forward) 5/- 

GAACTGCCACTTCAGCTGTCT -3/ and (reverse) 5/- 

CAGCTGCATTTGGAAGTGCTC -3/. 

Results

The results of current study showed significant 
increased in the total white blood cells count, Neutrophil 

and Lymphocyte (P≤0.05) of patients group when 
compared with control, while no significant differences 
were recorded in the Lymphocyte, Eosinophil and 

Basophil counts between the patients and control group 

(Table 1).Significant decrease was record in HGB and 
HCT in patients group when compared with control 

(P≤0.001), the results showed significant increase in 
MCH and MCHC and no significant increase in MCV 
of patients group when compared with control (Table. 

2).The results of current study refer to significant increase 
in PLT, MPV and PCT (P ≤0.001) in patient group 
compared with control (Table. 3).Significant increase 
was record in concentration of creatinine and glucose in 

patients group when compared with control (P≤0.001), 
while no significant differences in concentration of 
urea between patients group and control (Table. 4).The 

results of current study showed significant increase 
in cholesterol, Triglycerid and LDL concentration in 

patients group when compared with control (P≤0.01) 
and significant decrease in HDL concentration in 
patients group compared with control (P≤0.01) (Table. 
4).Significant decrease recorded in T4 concentration of 
patients group compared with control (P≤0.05), while no 
significant increase in T3 concentration in patients group 
compared with control and significant increase in TSH 
concentration in patients group compared with control 

(P≤0.01) (Table. 4). The two genes GSTM1 and GSTT1 
were amplified with CYP1A1 gene as internal control in 
current study by using Multiplex PCR, these genes were 

detect by electrophoresis in Agarose gel, the GSTM1 

gene was amplified at 215 bp, GSTT1 gene at 480 bp 
and CYP1A1 at 312bp (Figure. 1).   
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Table 1: Comparison between patients and control in WBC and differential of WBC.

Bas.
(10³/µL)

Mean ±SD

Eos.
(10³/µL)

Mean ±SD

Mono.
(10³/µL)

Mean ±SD

Lym.
(10³/µL)

Mean ±SD

Neut.
(10³/µL)

Mean ±SD

Total ofWBC(10³/
µL)

Mean ±SD
Group

0.090

± 0.01

0.271

± 0.05

0.580

± 0.03

2.13

± 0.07

5.61

± 0.09

9.55

± 0.82
Patients

0.041

± 0.01

0.162

± 0.03

0.344

± 0.04

1.6 5

± 0.14

2.87

± 0.26

5.01

± 0.27
Control

0.2940.5240.01100.0610.00010.040P-value

Table 2: Comparison between patients and control in RBC and blood parameters 

MCHC

(g/L)

Mean ±SD

MCH

(Pg)

Mean ±SD

MCV

(fL)

Mean ±SD

HCT 

(%)

Mean ±SD

Hb

(g/dL) 

Mean ±SD

RBC  

(106 /µL)

Mean ±SD

Groups

351.03 

± 1.85

28.53

±0.42 

78.68

±0.68 

40.01

± 0.39

13.90

± 0.11

5.01 

± 0.06

Patients

308.27 

± 30.61

25.26 

± 0.52

74.55

±1.17 

44.43

± 0.61

15.03

±0.23 

5.97

± 0.14

Control

0.00020.0110.06440.00080.00240.0001P-value

Table 3: Comparison between patients and control in PLT, MPV, PCT

TSH
(µLU/L)

T4
(nmol/L)

T3
(nmol/L)

PCT
mL/L

Mean ±SD

MPV
(fL)

Mean ±SD

PLT
(10³/ µL)

Mean ±SD

Group

2.85

± 0.09

87.41

± 0.75

1.54

± 0.09
1.83 ± 0.08 9.54 ± 0.09 232.72 ± 1.37 

Patients

1.81

± 0.42

94.81

± 4.46

1.40

± 0.13
0.110 ± 0.01 6.89 ± 0.25 163.00 ± 13.43 

Control

0.00520.05030.3880.0001 0.0001 0.0001 P-value
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Table 4: Comparison between patients and control inCreatinine, Urea , glucose and lipid profile

LDL
(mg/dl)
Mean 
±SD

HDL
(mg/dl)

Mean ±SD

Triglyceride
( mg/dl)

Mean ±SD

Cholesterol
( mg/dl)

Mean ±SD

Glucose
(mg/dl)

Mean ±SD

Urea
(mg/dl)

Mean ±SD

Creatinine
(mg/dl)

Mean ±SD

Group 

136.91

±4.63 

1.89

±28.30

175.89

± 9.11

237.55

± 6.01

134.79

± 2.47

34.86

± 1.36

1.136

± 0.05
Patients

69.18

± 3.69

1.077

±38.67

100.50

± 4.60

126.00

± 3.98

91.00

± 3.22

25.83

± 1.42

0.833

± 0.06

Control

0.00010.00010.00010.00010.00010.1090.0086P-value

 

 

Figure (1): Agarose gel electrophoresis show the Multiplex PCR product analysis forGSTM1 and GSTT1 
gene polymorphisms with CYP1A1 gene as internal control. Where M: marker (2000-100bp). The lane (1, 
3, 5, and 6) were showed positive amplification of GSTM1 and GSTT1 gene polymorphisms with CYP1A1 
gene as internal control at 215bp, 480bp, and 312bp respectively. The lane (2) was showed no amplification 
of GSTM1 and GSTT1 gene polymorphisms and only internal control at 312bp. The lane (4) were showed 

positive amplification of GSTM1 gene polymorphisms with CYP1A1 gene as internal control at 215bp 
and312bp respectively. 

Discussion

 WBCs participate in the chronic inflammatory 
process and affect the development of CVD through 

multiple mechanisms that mediate inflammation, 
cause proteolytic and oxidative damage to the 

endothelial cells, block the microvasculature, induce 

hypercoagulability, and promote infarct expansion (10).

Endothelial cell damage in vasculature is caused by 

changes in haemodynamics and oxidative stress. The 

continuous cycle of inflammation from atherosclerotic 
plaques and arterial wall lesions contributes to elevated 

levels of C-reactive protein in CAD. The low-grade 

inflammation, recruitment and activation of leucocytes 
to the atherosclerotic lesion plays an important role in 
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ROS generation in an attempt to circumvent the spread 

of foreign material, while simultaneously exposing 

biomolecules to oxidative stress(11). There is evidence 

from multiple studies in patients with chronic stable 

heart failure on standard therapy that anaemia in this 

condition is at least in part due to dilution by increased 

plasma volume. These studies have shown increased 

extracellular fluid volume,increased plasma volume 
(normalized for body mass) in the absence of differences 

in red blood cell volume and increased plasma volume6 

in patients with chronic stable heart failure(12).Anemia 

increases cardiac output, may lead to eccentric left 

ventricular hypertrophy, activation of the sympathetic 

nervous system, and stimulation of the renin angiotensin 

aldosterone system, and is closely associated with chronic 

inflammation and increased oxidative stress(13). Increase 

MPV index has also been found to independently predict 

the risk for cardiovascular disease(14). High PCT, MCHC, 

and MPV levels in acute coronary syndrome may be 

beneficial predictive values in terms of complications 
that may develop, TVCAD, and mortality (15). MPV is 

an exact method to measure platelet size which reflects 
platelet function. It has been shown that larger platelets 

have higher hemostatical activity than their normal-

size counterparts. This in turn escalates the risk for 

platelets aggregation (due to increased ADP secretion), 

thrombosis and TE (16). 

Several mechanisms are involved in the relationship 

of serum creatinine with the increased risk for CAD(17). 

Serum creatinine was strongly correlated to other 

indicators of kidney function and to the indices of body 

water status(18). Hyperglycemia results in multiple 

biochemical changes, a few of which we will list: 

an increase in the reduction of nicotinamide adenine 

dinucleotide to NADH is thought but not proven yet to be 

a cellular oxidative stressor; an increase in the production 

of uridinediphosphate N-acetyl glucosamine is thought 

to alter cellular enzymatic function. Very importantly, 

the glycosylation of proteins in the arterial wall is 

thought to contribute to diabetic atherosclerosis. The 

nonenzymatic reaction between glucose and arterial wall 

proteins results in the formation of advanced glycation 

end products process that is enhanced in hyperglycemia. 

AGEs are thought to directly interfere with endothelial 

cell function and accelerate atherosclerosis. Additionally, 

hyperglycemia increases potent vasodilator and regulator 

of platelet activation (19). Endothelial dysfunction is a 

very early step in atherosclerosis, which is one of the 

most common pathological manifestations of vascular 

disease, The interaction between lipoproteins and 

endothelial cells plays a crucial role in the generation 

and development of atherosclerosis, Ox-LDL promotes 

the pathogenesis and development of atherosclerosis and 

the proliferation, migration and phenotype alteration of 

vascular smooth muscle cells into foam cells are critical 

changes in atherosclerosis, It might play a novel role 

in the pathology (20,21). In dyslipidemias, hepatic LDL 

receptors become incompetent; LDL circulates more 

through the body, its degree of oxidation increases and 

contact with the vascular endothelium is prolonged 

Thus, the atherogenic effect is increased (22). Thyroid 

hormone mediates the expression of both structural and 

regulatory genes in the cardiac myocyte(23). Thyroid 

hormones exert chronotropic and inotropic effects on the 

heart, and their main effects are an increase in heart rate, 

shortening of contraction time and an increase in stroke 

volume with increased end diastolic volume and cardiac 

output, resulting in increased left ventricular ejection 

fraction (LVEF)(24).Furthermore, peripheral resistance 

is reduced, probably due to both a direct relaxing effect 

of thyroid hormones on the vasculature and normal or 

reduced sympathetic tone(25).CAD is a multifactorial 

disease affected by both acquired and inherited factors 
(26). Oxidative stress is the result of overproduction of 

reactive oxygen species and/or deficiency of antioxidant 
mechanisms and depends on the balance between 

generation of ROS and enzymatic or non-enzymatic 

systems of antioxidative protection (25). GST is a family of 

enzymes that detoxify reactive electrophiles, particularly 

present in tobacco smoke, reactive oxygen species, and 

known or suspected carcinogenic compounds (27). 

Conclusion

The study concluded that physiological indicators 

may increase in patients with Coronary artery diseases 
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Abstract 

The management of osteoarthritis (OA) remains a challenge. Curcumin is basically a spice that is known 
for its anti-inflammatory properties. In vitro studies suggest that curcumin could be beneficial for cartilage 
in OA. Piperine, derived from black pepper, is added to Curcumin to increase its bioavailability. The aim 
of this randomized, double blind trial was to evaluate the effects of combination curcumin plus piperine in 
knee OA patients.

A total of 43patients were randomly assigned to receive the fixed dose combination (curcumin 500 mg plus 
piperine 5 mg) or placebo twice daily for three months and was evaluated using a Western Ontario MacMaster 
(WOMAC) score. Results revealed the serum levels of High Sensitivity C - reactive protein (HS-CRP)and 
Human Cross Linked C-Telopeptide of Type II Collagen (CTX-II) were changedafter 3 months of treatment. 
In conclusions: The treatment with curcumin was globally well tolerated. It significantly decreased the 
WOMAC score and NSAIDS uses. Serum level of CTXII significantly reduced (p<0.001) and tended to 
decrease serum HS-CRP. In addition, curcumin significantly reduced body mass index,this may point toward 
that curcuminoids has role in weight reduction,and hence, lower risk of OA.

Keywords: Osteoarthritis, Cartilage, Collagen, Curcumin, Non-steroidal anti-inflammatory drugs, 
Biomarker.
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Introduction 

OA ischaracterized by progressive degeneration of 

articular cartilage, osteophyte formation and joint space 

narrowing(1) and involves the breakdown of joint tissues 

in response to a number of factors, including aging, 

stress and obesity which lead to a fibrillation, and loss 
of articular cartilage(2).The mainstay of pharmacological 

therapy of OA is reducing pain, inflammation and/or 
stiffness and cartilage protection associated with OA can 

help improve the joint mobility of patients with OA(3).

Herbal therapies with anti-inflammatory properties and 
minimum side effects are needed for the treatment of 

arthritis, including rheumatoid arthritis and osteoarthritis 
(4). 

Curcuminoids are among the most extensively 

studied natural products due to theirproperties and 

Antioxidant and Anti-Inflammatory Activity(5), anti-

arthriticand analgesic (6).Therefore, several in vitro and 

animal studies have shown that curcuminoid functions 

as a master inflammation switch by modulating many 
significant molecular targets, including pro-inflammatory 
enzymes , transcription factors (e.g., NF-kB , cytokines 

,chemokine), kinases (Janus kinases), and other genes or 

enzymes. (7)

Piperine is the major active component of black 

pepper and, when combined in a complex with curcumin, 

has been shown to increase bioavailability by 2000%(8). 

Piperine inhibits the production of prostaglandins 

(PGE2) and decreasingTNF-α, and cyclooxigenase-2 
(COX-2), resulting in additionalanti-inflammatory 
activity(9). 

DOI Number: 10.37506/ijfmt.v15i3.16001
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In an arthritis animal model study, piperine 

inhibits the IL-6, MMP-13, activator protein 1 (AP-1) 

and reduces PGE2 in a dose-dependent manner, and 

significantly reduced nociceptive and arthritic symptoms 
in piperine-treated rats.(9).Comblain et al 2015 found that 

curcuminoids decreased the gene expressions of MMP-

3, COX-2, PGE-2, and IL-6(10).Ultimately, curcumin’s 

cartilage-protective and anti-inflammatory activity may 
be derived from its activity on the NF-3B system that 

mediates the inflammatory cellular response. It phosph/
orylates IKB and, through ubiquitination, causes it to 

degrade. The liberated NF-βB complex then reaches 
the nucleus and transfers to inflammation-responsible 
genes(11).

Patients and Methods

A randomized, double-blind, placebo-controlled 

study in two treatment groups: curcumin extract and 

placebo. Patients were recruited from the outpatient 

clinic of the department of rheumatology of Baghdad 

Teaching Hospital in Baghdad, Iraq from (September 

2020 to January 2021).A total of 43 patients with knee 

osteoarthritis confirmed by radiographic analysis were 
selected and enrolled in the study. All procedures were 

reviewed and approved by the research ethics committee 

of Baghdad Medical city Centre. The exclusion criteria 

were previous knee surgeries, knee injection treatment 

during the study, knee steroid injections within 2 

months before the study. Patients were instructed to use 

Etoricoxib 60 mg on need only. Fixed dose combination 

of Curcumin 500 mg and Piperine 5 or placebo was 

administered orally twice a day for 12 weeks, which had 

a similar shape and color.

Curcuma longa andBlack pepper powder purchased 

from local market in Baghdad, Iraq and identified by the 
National Iraqi Institute for Herbs and was extracted by 

Soxhelt apparatus with 70 % ethanol,in Baghdad College 

laboratory of pharmacy,according tothe reference 

method.(12,13).Then tested by Gas chromatography–mass 

spectrometry (GC-MS).

Patients were interviewed to assess the symptoms of 

OA and the total WOMAC index score was calculated 

at baseline and after 1, 2, and 3 months. Furthermore, 

the use of NSAIDS (Etoricoxib 60 mg), number and 

duration was reported. HS-CRP level and CTXII level in 

serum and body mass index were calculated at baseline 

and after 3 months.

Statistical analysis of data was performed using SAS 

(Statistical Analysis System - version 9.1). Independent 

and dependent t test was used to assess significant 
differences between means. P <0.05 is considered 

statistically significant.Enzyme Immunoassay was 
used for the quantitative high sensitive determination 

of C-Reactive (hs-CRP) Protein in human serum. 

(Demeditec ,Germany)

The minimal detectable concentration is 

approximately 0.02 µg/ml. Serum (CTX-II) was assayed 

with a competitive ELISA based on a monoclonal 

antibody . (Cusbio®, China) with detection range : 

0.312 ng/ml-20 ng/ml.

Results and Discussion

Data for patients in the two groups assessed for three 

months 23 patients in the curcumin group and 20 patients 

in the placebo group. Patients had similar demographic 

and baseline characteristics (Table 1).

Table 1: Demographic and baseline clinical characteristics of patients in the two treatment groups

Characteristic
Patients

P-value
Placebo (n=20) Curcumin (n=23)

Male 5(25%) 6(22.2%) 0.55 NS

Female 15(75%) 27(77.8%) 

Age (years) 56.70±6.42 54.26±8.42 0.29NS

WOMAC score index 56.82±7.08 55.61±9.85 0.65NS



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4509

Body mass index (Kg/m2) 29.15±4.78 29.83±5.08 0.65NS

CTXII serum level ng/ml 1.81±0.66 2.06±0.67 0.22 NS 

High sensitive-C-Reactive protein (mg/ml) 
serum level

7.12±3.44 8.77±2.20 0.06NS

Cont... Table 1: Demographic and baseline clinical characteristics of patients in the two treatment groups

The primary symptom outcome measure represented 

by the Western Ontario and McMaster Universities 

(WOMAC) score index of severity for OA of the knee in 

the patients treated over 1, 2 and 3 months are depicted 

in table (2 ). There was a progressive and significant 
improvement in the primary symptom outcome measure 

in the patients receiving curcumin who were assessed 

for 1, 2, and 3 months. However, symptoms of patients 

in the placebo group improved, albeit less dramatically, 

and the differences between the group averages showed 

a non significant differences of WOMAC scores at 
baseline and after 1 month follow up between both study 

groups. Ahighly significant improvement in WOMAC 
score in form of reduction of pain, decrease stiffness and 

increase functional capacitywas found after 2 ,3 month 

follow up between both groups and within group B than 

that with group A (p <0.0001 ). 

Table 2 : WOMAC score index at baseline and after 1,2,3 month of treatment

WOMAC Placebo A Curcumin B P-value

Baseline 56.81±7.08 55.61±9.85 0.65 NS

After 1 month 39.89±5.67 37.45±7.65 0.24 NS

2 months 35.71±4.67 28.52±5.99 <0.0001

3 months 33.63±4.65 23.13±5.51 <0.0001

Rate of change -40.80% -58.40%

P-value < 0.0001 < 0.0001

Accordingly, some improvement in symptoms was 

observed in the placebo group could be due to etoricoxib 

use, exercise, and patient follow-up. However, it should 

be noted that the present data suggest a symptom 

improvement with curcumin that cannot readily be 

attributed to a placebo response or regression to the mean. 

Zhiqiang Wanget al (2020)14 showed that curcumin 

improving WOMAC scores knee pain (-47.2 mm [81.2 

to 13.2 mm]; P = 0.006) when used for patients with 
knee OA. ARIF A et al 2018(15), prove that Combination 

of Curcumin and Piperine was effective and safe for 

the management of osteoarthritis in Indian patients and 

WOMAC score improved significantly after 12 weeks 
of treatment.After 3 months of curcuminoid treatment 

a highly significantly lowered Etoricoxib use by 82.80 
% in contrast to the placebo group as shown in (Table 

3). These results suggest that combination treatment of 

curcumin and piperin decrease the pain and discomfort 

of knee osteoarthritis and improve the patient’s general 

condition and quality of daily life. Moreover, curcumin 

has the ability to inhibit PGE2 production by inhibition of 

COX-2 gene expression, lipoxygenase, phospholipase, 

collagenase, elastase, and hyaluronidase. curcumin can 

achieve its anti-inflammatory impact (16)It has also been 

suggested that an important mechanism of curcumin is 

inhibition of NF-kB activation (17). In this study, it is 

worth noting that patients reported being more relaxed 

and engaging more in social life in a good mood due to 
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the palliative impact of avoiding cognitive impairment, energy loss / exhaustion, mood changes and anxiety.(18)

Table 3 : (NSAID) uses at baseline and after treatment

NSAID Placebo Curcumin P-value

After 1 month 19.95±7.20 18.43±2.06 0.37 NS

2 months 16.90±4.05 6.65±2.87 <0.0001

3 months 17.35±4.05 3.17±0.88 <0.0001

Rate of change -13.03% -82.80%

p-value <0.001 <0.0001

There were essentially no significant differences between the two treatment groups, it might be due to more 
consumption of etoricoxib (NSAID) in the placebo group. Although curcumin group appeared to result in higher 

rate of reduction by 44.92% vs. 15.16%in the placebo group. (Table 4).Curcumin is a potent nuclear factor kappa B 

suppressor, a transcription factor that plays a critical role in inflammatory response signal transduction pathways and 
regulates the levels of hs-CRP. (19)

Table 4 : High sensitive C-reactive protein serum level at baseline and after three months

HS-CRP Placebo Curcumin P-value

Baseline 7.12±3.44 8.77±2.22 0.06 NS

After 3 months 6.04±2.95 4.83±1.20 0.07 NS

Rate of change -15.16% -44.92%

P-value <0.001 <0.0001 

Mahdi.Atabak and coworkers (20) showed a noticeably decrease in C-reactive protein (CRP) followed for 3 

months The CRP levels decrease from 2.73 to 1.82. Rahimnia et al. (21)demonstrated no change in the CRP level 

after 6 weeks of study of OA patients.The current study showed significant reduction in serum (CTXII) a cartilage 
degredative marker in curcumin group P<0.001 compared to non-significant in placebo group (Table 5). 

Table 5: CTXII serum level at baseline and after three months of treatment

CTX II Placebo Curcumin P-value

Baseline 1.81±0.66 2.06±0.67 0.22NS

After 3 months 1.88±0.63 1.51±0.48 0.03

Rate of change 4.97% -26.69%

P-value 0.73 NS <0.001

This resulted in reduction in cartilage degeneration 

with significant correlation with improvement in 
WOMAC scoring. Thus the reduction in level of CTX-

II in this study may be considered as one of the modes 

of actions of curcumin plus piperine in patients with 

OA.However, these results are in contradiction to the 

results obtained by Gupte et al 2019(22), who found that 

Urinary C-Terminal telopeptides of type II Collagen 
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did not show any deterioration, the percentage change 

in curcumin group with dose (160 mg/day) showed less 

dispersion or in other words more consistent results. 

While in current study use combination of curcumin 

extract 1000 mg plus 10 mg piperine. Fengyan Gong et 

al (23), showed that administration of piperine improved 

the morphological structure of tendon, increased 

glycosaminoglycans and hydroxyproline levels, and 

inhibited the expression and activities of MMP-2 and 

MMP-9.Combination treatment with curcumin and 

piperineleads to important protective value on articular 

cartilage. Incurrent study curcumin treatment for patient 

with OA, was correlated with a highly significantly 
decline in body mass index BMI by 1.77%, while 

significant increase in placebo group as shown in Table 
6.This study may point toward that curcuminoids plus 

piperine has a role in weight reduction and, hence, lower 

risk of OA.

Table 6 : Effect of BMI before and after 3 months

BMI Placebo A Curcumin B P-value

Baseline 29.15±4.87 29.83±5.08 0.65 NS

After 3 months 29.75±4.97 29.30±5.00 0.76 NS

Rate of change 1.09% -1.77%

P-value <0.001** <0.001 **

Conclusions

Combination treatment shows modest potential 

for the treatment of human knee osteoarthritis with 

remarkable decrease, in serum levels of pro inflammatory 
factors HS-CRP on the contrary to treatment with 

NSAIDS alone. This study provedthat combination 

treatment significantly slows OA disease progression 
and exerts a palliative and chondroprotective potential 

effect. Curcuminoids has role in weight reduction 

and lower risk of OA. It was significantly effective in 
deceasing pain and NSAID necessity and with no major 

adverse events.
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Abstract

The study was designed to evaluate the histological changes occurring in mice liver subjected to a high- 
fat diet for 4 months, and to assess the effectiveness of Rosuvastatin drug in its two forms (free and nano) 
in alleviating these changes. Consumption of a high-fat diet (vegetable oil) resulted in mild to severe 
lymphocytes infiltration, sever lipid accumulation as macro and microvesicularsteatosis, necrosis, pyknotic 
nuclei. The histology of liver sectionsobtained from mice treated with rosuvastatin showed lower severity in 
comparing with positive control mice. Histological changes include infiltrated lymphocytes, pyknotic nuclei, 
apoptotic cells. Furthermore,Liver sections from the Rosuvastatin treatment group showed ameliorated 
steatosis when comparedto a high-fat diet treated group. Liver sectionsof thenanoRosuvastatintreated group 
showed much more improvement comparedtoRosuvastatin treated group.

Keywords: High-fat diet (HFD), Mice, Rosuvastatin (ROS), Liver

Introduction

A high-fat diet (HFD) is recognized as a critical 

factor that contributes to the epidemic of obesity1. 

Medically, obesity is described as a state of increase 

in body weight, more precisely of increased fat tissue 

mass. Several various variables influence the body 
weight and energy storage as a triglyceride in adipose 

tissue, Eventually, these variables work by altering the 

balance between energy consumption and expenditure2.

Obesity can cause hyperinsulinemia, hyperglycemia, 

fat deposition, as well as resistance to insulin in the 

liver, all this, in turn, may affect normal liver function, 

ranging from raising the circulating liver enzyme levels 

and steatosis to local inflammation (steatohepatitis), 
cirrhosis, liver failure and even liver cancer3,4. Non-

alcoholic fatty liver disease (NAFLD) seems to be the 

most prevalent cause of chronic liver disease, ranging 

from steatosis (lipid deposition in the liver particularly 

triglyceride) and non-alcoholic steatohepatitis (NASH) 

to cirrhosis (fibrosis) and hepatic failure5.Rosuvastatin 

acts in the liver by the reversible competitive inhibition 

to the HMG-CoA reductase enzyme, the first and key 
rate-limiting enzyme of the cholesterol biosynthetic 

pathway (mevalonate pathway) by imitating the natural 

substrate molecule, HMG-CoA, and compete for binding 

to the active site of HMGCR enzyme. This competition 

slows down the rate of mevalonate production, the 

next molecule in the serial step to produce cholesterol; 

Rosuvastatin decreases plasma cholesterol levels by 

inhibiting cholesterol biosynthesis in the liver. As a result, 

the gene expression of the LDL receptor is increased6.

Rosuvastatinis a poor water-soluble drug with oral 

bioavailability by only 20 per cent and this impacts its 

solubility rate and, in turn, its bioavailability7. Therefore, 

improving the dissolution of Rosuvastatin can lead to an 

improvement in its oral bioavailability8.The principle 

of the nanotechnology field includes the conversion of 
materials to the nano dimension range from 0.1nm to 

100nm by modifying their physical properties, which 

were used in pharmaceuticals to create a new innovative 

formulation concept for poorly soluble drugs9. 

DOI Number: 10.37506/ijfmt.v15i3.16002
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Material and Method

Animals and groups:The currentexperiment was 

carried out on a total of 40 male albino mice, weighing 

about 25 to 30g each. The animals were purchased from 

the animal care centre of the Iraqi centre for cancer 

research, their ages ranged from 3.5 to 4 months. Animals 

were housed in controlled temperature conditions 

(25±3C°) and light-dark cycles for 12 hours. Mice were 

acclimatized for two weeks and had access to drinking 

water and a standard chow diet. During the experiment, 

animals were caged in large polypropylene cages. Mice 

were randomly divided into four major groups of ten 

(10) animals each. Group A (negative control) animal 

remained on stander chow (SC), group B (positive 

control) animals were fedahigh-fat diet (HFD) rich with 

vegetable fat, group C mice treated by rosuvastatin along 

with a high-fat diet (HFD- ROS), group D mice treated 

by nano-rosuvastatin along with high-fat diet(HFD- 

N.ROS). The composition of the typical diet used in this 

study is shown in table 1.

preparation of vegetable fat-rich diet: diet was 

prepared by adding 850g of powdered 

mice chow diet, to 150g vegetable fat to obtain 

homogeneous soft cake. The vegetable fat-rich 

diet preparation was modelled as a pellet of about 

5g eachaccording to the method of 10,11with some 

modifications

Rosuvastatin Solution Preparation: The 

rosuvastatin dose was taken 10mg as normal human 

adult dose, which was 0.02 mg/kg b.w. as mice dose 

according to the conversion chart12 .Rosuvastatin of 

10mg (AstraZeneca, UK) was crushed into a powder, 

then dissolved in distilled water to prepare rosuvastatin 

solution for oral administration.

Nanoparticle drug Solution Preparation: 
The hybrid nanoparticle solution was prepared by 

following the method described by kolekar39with some 

modification, at the end the hybrid drug was identified 
by using three methods, (FT-IR), (XRD) and (AFM).

Histological processing and staining: Ordinary 

histological processing was prepared for the liver to 

study the changes that may be found in animal groups 

as compared with the animals of the negative control 

group, processing and staining techniques were done13. 

Table 1: The percentages of standard chow and high-fat diet10,11

No. Ingredients
Standard chow HFD (Vegetable fat)

Percentage (g) Percentage (g)

1 Casein 20 20

2 wheat starch 42 30

3 Maize starch 23 23

4 Cane sugar 10 10

5 Salt or mineral mixture 3.5 3

6 Vitamin Mixturecholesterol 1 1

7 Animal fat - -

8 Vegetable fat - 15

9 Choline andMethionine 0.5 0.5

Total (g) 100 100
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Results and Discussion

FT-IR spectrum of rosuvastatin (ROS): The 

strong absorption beam at frequency 1660cm-1 is due 

to the asymmetric stretch vibration of the negative 

carboxylate group ion. As for the structural stretch 

vibration of the C=N bonds and the C=C bonds of the 
aromatic rings of pyrimidine and benzene, they appeared 

at the frequencies 1550cm-1 and 1435cm-1, respectively. 

As for the C-F band, it appeared at thefrequency 1271cm-

1. The powerful absorption beam at frequency 1039cm-1 

is due to the stretch vibration of the alcoholic C-O, as 

for the curvature of the aromatic C-H bonds outside the 

plane of the benzene ring, it appeared at frequencies 

893cm-1, 765cm-1, 619cm-1, The weak absorption 

beams at frequencies 593cm-1 and 449cm-1 are due to 

the structural stretch vibration of the aliphatic C-C single 

bonds38.

FT-IR spectrum of rosuvastatinnanocomposite 
hybrid: The C-H aliphatic bond is shifted to the 

frequency 2912cm-1, the asymmetric stretch beam 

of the negative carboxylate ion also shifted towards 

the lower frequency at 1654cm-1, Also, the structural 

frequency of the C=N bonds and the C=C bonds of the 
aromatic rings of pyrimidine and benzene decreased 

at the frequencies 1545cm-1 and 1429cm-1, and their 

intensity decreased. As for the vibrations of the C-F 

belt, it appeared at the frequency 1275cm-1, thesecond 

beam of symmetric stretch vibration of the sulfone group 

appeared at frequency 1161cm-1, which was shifted 

towards the higher frequency at 1105cm-1, while the 

beam vibration of the alcoholic C-O stretch was shifted 

towards the higher frequency at 1045cm-1. The extra-

plane curvature of the C-H aromatic bonds appeared at 

different frequencies than in the free compound at 900, 

815, 619,705cm-1. The Zn-O band vibration beam was 

also shifted to a higher frequency38 at 455 cm-1,as shown 

in figure 1. 

Figure 1: Infrared spectrum of ROS-ZnO 

X-ray diffraction spectrum (XRD): The X-ray 

diffraction spectrum of both rosuvastatin nanoparticles 

ROS/ZnO and zinc oxide layer ZnO were studied to 

find the difference in the thickness of the layer before 
and after the Rosuvastatin drug insertion between the 

zinc oxide layers using Brack’s law. Figure (2) shows 

the X-ray diffraction spectrum of zinc oxide and shows 

the diffraction of the levels (100) at the angle of 31.29° 

and has a crystalline distance (d) equal to 0.281nm and 

the plane (002) at an angle of 34.82° with a crystalline 

distance of 0.259 nm as for the plane (101) it appeared 

at the angle 36.29° and has a crystal distance of 0.247 

nm37. When carrying out the ion exchange process 

between rosuvastatin and zinc oxide, a diffraction 

level was observed at the angle 23.3θ, indicating that 
the rosuvastatincompound was successfully inserted 

between the zinc oxide layers and thus formed a new 

nanocomposite. The value of the crystal distance (d) was 

0.733 nm. As shown in figure (3).
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Examination with atomic force microscopy (AFM):As shown in Table (2), the average particle sizes of the 

nanocomposite (ROS-ZnO) are around 73.5 nm. The preparation process of this compound led to obtaining minerals 

with diameters between (60- 100 nm). The current result is closer to the result by14,who found that the diameters of 

the prepared rosuvastatin hybrid nanocomposite were 67.21 nm. While a study by Li15mentioned that the average 

nanoparticle diameter of nanoparticle rosuvastatin was 98.4 nm. 

Table (2): Diameters, sizes and particles of the (ROS-ZnO) hybrid nanocomposite after examining it with 
atomic force microscopy

Diameter r 
(nm)<

Volum e 
(%)

Cumulation 
(%)

Diamete r 
(nm)<

Volum e 
(%)

Cumulation 
%)

Diamete r 
(nm)<

Volum e 
(%)

Cumulation 
(%)

60.00 10.95 10.95 75.00 19.79 56.18 90.00 9.19 96.11

65.00 10.25 21.20 80.00 16.25 72.44 95.00 3.89 100.00

70.00 15.19 36.40 85.00 14.49 86.93

 
 

 

<= 10% Diameter: 0nmAvg. Diameter:73.50nm
<=90% Diameter: 85.00nm<= 50% Diameter:70.00nm

The transforming of rosuvastatin to nanocomposite 

by using zinc oxide which characterized with less than 100 

nanometers in diameters, and have a large surface area 

relative to their size and high catalytic activity16, make 

the drug more effective than the free form that showed 

improvement in solubility and oral bioavailability by 

overcoming the hepatic first-pass metabolism17.

Histology of liver:Examination of livers sections 

obtained from mice consuming a high-fat diet (vegetable 

oil) showed, mild to severe lymphocytes infiltration; 
sever lipid 

accumulation as macro and microvesicularsteatosis, 

necrosis, pyknotic nuclei as shown in (figure 4-B)
While, the examination of the Eosin- hematoxylin 

stained section of the livers obtained from mice that 

received 10mg of rosuvastatinrevealed little infiltrate 
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lymphocytes, pyknotic nuclei, apoptotic cells.Also,the Rosuvastatin treatedgroup showed ameliorated steatosis, 

compare with the high-fat diet treated group as shown in figures (4-C1) and (4-C2). Figures (4-D1) and (4-D2) 
showed liver sections obtained from mice treated with nanoRosuvastatin showed much more improvement compare 

with the liver sections treated with Rosuvastatin 

Figure 4:A:SC liver section showing, portal vein (red arrow), hepatocyte (black arrow),400x.B:HFD 
liver section showing, apoptotic cells (yellow arrow), macrovascularsteatosis (black arrow), 

microvascularsteatosis (white arrow), pyknotic nuclei (red arrow), 200x. C1:HFD-ROS liver section 
showing,high lymphocytes inflammatory cells (yellow arrow),microvascularsteatosis (red arrow), 400x. 

C2:HFD-ROS liver section showing, lipid deposition (red arrow), pyknotic nuclei (black arrow), apoptotic 
cell (white arrow), 400x.D1:HFD-N.ROSliver section showing, portal vein (red arrow), bile duct (black 
arrow), lymphocytes inflammatory cells (yellow arrow), 200x. D2:HFD-N.ROS liver section showing, 

lymphocytes inflammatory cells (black arrow), 200x. All Livers section stained by hematoxylin-eosin (H&E). 
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The fat accumulation in the liver is not completely 

understood, but it was suggested that when hepatic fatty 

acid availability surpasses the ability for elimination then 

they are stored as TG in the liver18. TG storage results 

in net fat retention which is a precondition for NAFLD 

progress19. There are many mechanisms by which fat 

can begin to accumulate in the liver, these include the 

increased delivery of fatty acids to the liver from adipose 

tissue lipolysis and elevated transmission of dietary fatty 

acids to the liver20. 

A study by Pan21 explains that mice who consumed 

a high-fat diet for 12 weeks have developed fatty liver 

phenotypes, diabetes, accumulation of triglyceride in 

hepatocytes and an increase in total serum cholesterol. 

The livers of over 70 percent of these mice showed 

dispersed inflammatory zones of mononuclear cells with 
hepatocyte inflating, hepatocyte necrosis and increased 
lipid droplet. Another study by Hassan22 , mentioned 

that feeding mice diet rich with fats for 6 weeks caused 

a various histological change in the liver include micro 

and macro-vesicular steatosis, also revealed several 

ultrastructural changes in the form of several variable 

sized and formed lipid droplets within the hepatocyte 

cytoplasm. The outcome of their experiments is in 

parallel with the result obtained by feeding mice with a 

high-fat diet for 4 months in the present study. The most 

acute variations noted in mice receiving the high-fat diet 

control group were huge numbers in the liver tissue of 

micro-vesicular steatosis and fibrosis. Results from the 
present study are in agreement with previous studies by 

VanSaun23 and Hassan22, which revealedthat feeding 

with a rich fat diet, caused numerous ultrastructural 

changes in the shape of several lipid droplets of varying 

size and shape within the hepatocyte cytoplasm. 

Hepatocyte vacuolation has been characterized as 

microvesicular and macrovesicular steatosis5. One of the 

main mechanisms leading to develop NAFLD caused by 

consuming a high-fat diet is the rising of triglycerides in 

plasma and also in the liver, which noticed in the present 

result in high-fat diet groups as compared with control 

groups.The origin of elevated hepatic triglyceride level 

is due to consuming excess dietary rich with fats, caused 

elevated the synthesis of triglyceride in the liver from 

FFA created through de novo lipogenesis, promote 

FFA flow into the liver from lipolysis of adipose tissue, 

and subsequent transformation into triglycerides, 

decrease fatty acids lipid export from the liver through 

very-low-density lipoprotein particles and minimize 

the oxidation of the fatty acids24 .Another principal 

mechanism demonstrated the hepatocellular injury25; 

the direct mechanism includes direct cytotoxicity of the 

fatty acids on the hepatocytes resulting from excessive 

accumulation of intracellular fatty acids, whereas the 

indirect mechanism involves cytotoxic effects of lipid 

peroxidation of fatty acids. In most extreme cases, the 

liver sections showed various degrees of hepatocyte 

degeneration, apoptotic cells and pyknotic nuclei, these 

changes possibly due to an increase in the potentially 

harmful form of cholesterol called oxidized low-density 

lipoprotein (LDL) formed in the body when the normal 

LDL cholesterol is destroyed by chemical interactions 

with free radicals and it is associated with NASH26.

The oxidized LDL is in much competition with the 

surrounding tissues, which can cause inflammation 
leading to disease and damage to the body organ27. 

Another significant side through the pathogenesis of 
inflammation is apoptotic cell death, which has proven 
to play a significant role in NASH28,it was found that 

OxLDL increases apoptosis by triggering apoptotic 

signalling cascades including the Fas signalling 

pathway29. Rosuvastatin has been reported to reduce 

the activity of hepatic lipase, which plays an important 

role in triglyceride level regulation in the blood by 

maintaining steady levels of HDL and LDL30. Another 

potential mechanism by which rosuvastatin raise HDL-C 

is the inhibition of cholesterol ester transfer protein 

(CETP), the increase in HDL level will promote and 

increase the clearance free cholesterol31,The decrease 

in plasma LDL quantities was attributed to increased 

hepatic LDL receptor expression, which resulted in 

greater hepatic removal of native and oxidized LDL-C 

from circulation and finally reduced lipid peroxidation 
both of these activities would result in reduced lipid 

deposition in hepatocytes.Rosuvastatin 10mg/kg/day 

administration enhanced insulin sensitivity, diminishes 

liver steatosis and body weight, and enhanced 

circulating cholesterol and triglyceride levels in mice 

fed a high-fat diet32. Rosuvastatin decreased steatosis, 

presumably due to decreased FFAs input and increased 

FFAs output due to increased beta-oxidation33. Our 

main result is in agreement with Neto-Ferreira34 and 
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Fraulob32 , where they reported that administrated mice 

with 10mg/kg/day rosuvastatinalong with a high-fat diet 

for 5 weeks improve hepatic steatosis (microvesicular). 

This result is in agreement with Argo35 and Hyogo36 

,who demonstrated that statin therapy in patients with 

NAFLD and nonalcoholic steatohepatitis could decrease 

liver enzyme levels as well as hepatic steatosis, by 

the capability of statins in the improvement of serum 

aminotransferase levels.

Conclusions

The present study demonstratedthat consuming a 

high-fat diet induces hyperlipidemia stimulation with 

various histopathological changes in the liver tissues. 

Rosuvastatin treatment showed improvement in liver 

tissues; convert Rosuvastatin into nano form showed 

improve in solubility and oral bioavailability by 

overcoming the hepatic first-pass metabolism and which 
lead to makingthe drug more effective than the free form.
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Abstract

Background:The services of clinical pharmacy is not included for science purposes only;it includes wide 
variety of public care and patient engagements. Makkah is a holy city in a developing country which indeed 
can improve their clinical pharmacy services perspectives.

Objectives:Our main objectives were appraising therule of clinical pharmacy services in Makkah. 

Materials: This was done bysurvey questionsfor clinical pharmacists in Makkah county hospitals.

Results: Our data showed that most coverage of clinical pharmacy services on both the scale ofdepartment 
is 17.14 percent and the scale of patients is 13.2 percent, that means the service does not cover the exact 
rule of clinical pharmacists. About 57.7 percent of the county hospitals, the pharmacists did not meet the 
requirement, and the numberwas smaller than in other hospitals.

Conclusion:Our data showed that there is a very small percentage of the services of clinical pharmacy as 
well as the software, hardware.Moreover, there was a huge gap in the teaching methods.

Keywords: Clinical pharmacist, Makkah, County hospitals, Services. 
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Introduction

Clinical pharmacy is a health science whereby the 

pharmacists can administer care to the patients in order 

to optimizes medication therapy and enhance health, 

well- being and disease prevention 1. This area of 

pharmacy specializes in patient-orientated in preference 

to drug product-orientated services. This technological 

know-how emerged due to dissatisfaction with old 

norms and the urgent want for an expert with a complete 

expertise withinside the healing use of drugs 2. Problems 

associated with drug treatment such as adverse drug 

reactions and medication errors can result in drug-related 

morbidity and mortality. Studies show that from seven 

up to approximately 30% of hospital admissions are 

directly related to drug treatment problems 3,4. There is 

a clear need for interventions that decrease drug-related 

problems and improve patient safety, for example by 

implementing clinical pharmacy services in hospitals. 

In many countries, clinical pharmacists are part of 

health care teams that work to optimize drug therapy 

and ensure patient safety 5. Clinical pharmacists are a 

number one supply of scientifically legitimate facts and 
recommendation concerning the safe, appropriate, and 

cost–powerful use of medications 6,7. Already, the extent 

of interplay among the physicians and pharmacists 

withinside the evolved global is high, ensuing in safer, 

extra powerful and much less expensive drug therapy 8,9. 

With substantial improvement over the last few decades, 

mainly the worldwide creation of the pharmaceutical 

better schooling and pharmaceutical carrier, the definition 
of scientific pharmacy has extended to embody extra 
than a scientific science; it carries an intricate public 
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fitness care carrier gadget firmly associated with its 
schooling, training, qualification authentication, clinical 
research, public control and human useful resource 

subsystems 10,11. In different words, the assessment of 

the cutting-edge repute of scientific pharmacy includes 
now no longer most effective the clinical advances, 

however additionally all of the factors cited above 
12. The scientific pharmacy carrier gadget is likewise 
worried withinside the improvement plan of nations. 

Initially, in 1948, the American Association of Colleges 

of Pharmacy first counseled introducing the scientific 
pharmacy schooling gadget and scientific pharmacists 
withinside the hospitals for rational drug use. The 

Practice Guidelines for Pharmacotherapy Specialists, 

which clarified the running content, pattern, and goals 
of scientific pharmacists elaborately and systemically, 
changed into issued in 1990 and amended in 2000 13. It is 

the primary control law that regards scientific pharmacy 
as a carrier and occupational gadget, and its definition of 
scientific pharmacy carrier stays a considerable reference 
for the general public fitness management and scientific 
exercise today 14. In 1959, the first college of pharmacy 
in Saudi Arabia was established and baccalaureate 

degrees in pharmacy were granted. In mid-1970s, 

clinical pharmacy practice was introduced in the country 
6. After thirteen years, the first pharmacy department in 
King Khalid University Hospital (KKUH) implemented 

clinical pharmacy program outside the United States of 

America (USA) 15. About 15 clinical pharmacists after 

the initial trial were employed, and then the service was 

expanded to cover all hospitals. In Saudi Arabia, clinical 

pharmacy is relatively well developed 9. The main 

objective of this study was to appraise the current repute 

of the scientific pharmacy provider system in Makkah 
county hospitals, the use of a national questionnaire 

survey primarily based totally on stratified sampling, 
so that you can shape an accurate, comprehensive, and 

precious understanding. 

Materials and methods

The survey questions design

A survey questions turned into designed for the 

scientific pharmacists of county hospitals. The design 
of the questionnaire items turned into primarily based 

totally on a literature review ofassociated studies, the 

current situation of scientific pharmacy exercise in 
Makkah, and the aim of this study. The questionnaires 

have been structured to mainly corner stone the following 

items: simple records about the scientific institution; the 
coverage of the scientific pharmacy provider; the repute 
of the scientific pharmacy provider software program 
and hardware; the professional training of the scientific 
pharmacists.

A pilot survey of five county hospitals in Makkah 
in July 2019 as a take a look at for the designed 

questionnaire, sampling, and survey. Five scientific 
pharmacists of every pilot medical institution have 

been included in the pattern, and the pattern size is 17 

in overall. Additionally, a face-to-face interview of the 

medical institution director(s) of every pilot medical 

institution turned into released with the aid of using 

our researchers to acquire validity and advice on the 

pilot survey questions.Accordingly, a few designated 

modifications of the questionnaire have been made.

Sampling of the scientific institutions

Stratified sampling: all the counties in Makkah 
administrative unit have been added. Convenience 

sampling: inside every institution, the variety of sampled 

county hospitals turned into same to a 1/3 of the overall 

variety of the counties in this institution, and the specific 
sampled hospitals have been decided on in keeping with 

the accessibility in their records and validity of our survey 

questions.A number of survey questions inside every of 

the pattern hospitals, at least one questionnaire turned 

into gathered, and the investigators have been required 

to acquire as many survey questions as available.By 

this sampling methods above, 17 institutions from all 

Makkah administrative units have been decided on to be 

the pattern institutions of this survey. 

We contacted the director of every county medical 

institution withinside the pattern with cellphone or face-

to- face verbal exchange to make a quick creation of 

the aim, the content material and the survey plan of our 

studies. Aninvestigator could be dispatched to a medical 

institution to while verbal consent of in addition dialogue 

is received from the medical institution director.
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Data collection and analysis

All statistics of this study have been gathered via 

area questionnaire surveys. The survey was performed 

all through July 2019 until January 2021. For the 

statistics used SPSS 26 (IBM, USA). 

Ethics approvalthe approval was taken from Umm 

Al-Qura University;(ethical approval code: (HAPO-

02-K-012-2021-02-551). 

Results

A- Clinical pharmacy carrier services in Makkah, 

Saudi Arabia 

The effects encompass medical pharmacy carrier 

services in Makkah, this is of the pattern primarily based 

totally the insurance offerings, using software program 

and hardware, and the staffing of medical pharmacists 

staffing.

1- Clinical pharmacy insurance levels 

Any county clinic is obligated to set up a scientific 
team, which include of physicians, pharmacists, and 

nurses that may be built as a request for 100%insurance 

of medical pharmacy offerings toward each the branch 

and the affected person. Table 1 demonstrates the values 

of the minimum, the decrease quartile, the median, the 

top quartile, and the most that had been carried out to 

explain insurance of the carrier withinside the scopes. It 

is apparent that the medical pharmacy carrier insurance 

on each the branch and the affected person in Makkah is 

immensely low. According to Rules of Pharmaceutical 

Affairs the values of the medium are decrease than 

25%, and the values of the most are decrease than 36%, 

consequently a long way from the necessities needed.

Table 1. clinical pharmacy services coverage in Makkah, KSA. 

Department coverage Patient coverage

Min 6.82% 3.75%

Lower quartile 9.21% 11.65%

Median 19.45% 16.68%

Upper quartile 22.12% 24.6%

Max 33.12% 29.81%

2- Clinical pharmacists staffing 

Our questionnaire on this element had specializes 

in the medical pharmacists staffing in Makkah county 
hospitals. This is described because the wide variety of 

beds and the wide variety of pharmaceutical carrier body 

of workers which might be critical signs for measuring 

each the amount and the best of the carrier. It is important 

to recognize the wide variety of medical pharmacists. 

The Rules of Pharmaceutical Affairs described this as 

any pharmaceutical carrier institution have to have as 

a minimum 3 complete-time medical pharmacists in a 

county clinic. Our findings have proven that the suggest 

wide variety of expert pharmacists withinside the pattern 

hospitals are four, which suggests that extra than 1/2 of 

the county hospitals are nevertheless now no longer 

as much as the extent set through those regulations. In 

addition, the ratio between the wide variety of patients 

and complete-time medical pharmacists and the ratio 

between the wide variety of pharmacists and complete-

time medical pharmacists may indicate the real capacity, 

effectiveness and best of medical pharmacy offerings. 

Our records confirmed the ratio of the wide variety of 
clinicians in complete time and the wide variety of beds 

in large hospitals is decrease, and so is the ratio of the 

wide variety of complete-time medical pharmacists to 
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the wide variety of pharmaceutical experts in general. This may be translated as a lower with inside the staffing 
charges of medical pharmacists because the clinic is ordered in ascending order. 

Table 2. Relative quantity of clinical pharmacists in Makkah, KSA. 

Number of beds 0–50 51–100 101–200 201–500 >501

Percentage 4.38% 0.99% 6.82% 32.43% 55.37%

Mean value of beds 25(±8.76) 100(±0.00) 151.43(±32.46) 402.84(±94.15) 788.43(±503.58)

Mean value of pharmaceutical 
professionals

9.22(±8.97) 9.5(±.1.27) 9.61(±6.74) 29.71(±13.01) 44.9(±258.56)

Mean value of clinical pharmacists 2.89(±1.91) 4.5(±3.58) 1.71(±1.22) 3.3(±4.41) 3.6(±4.16)

Clinical pharmacists per 100 beds 11.56 4.5 1.13 0.82 0.46

The Ratio of clinical pharmacists and 
pharmaceutical professionals

0.31 0.47 0.18 0.11 0.08

3- The software program and hardware of medical 

pharmacy offerings 

Table 3 demonstrates the device of control 

regulations of the medical pharmacists, the rational drug 

use software program, and the fee techniques of the 

pattern hospitals. The pharmacy departments of Makkah 

clinic are required to set up and practice regulations, 

guidelines, and facts of medical pharmacy offerings 

and medical pharmacists withinside the scale of the 

clinic. However, 21.4% of the pattern hospitals in our 

survey located to be inadequate in making use of control 

regulations. Rational drug use software program is 

likewise referred to as the sound drug formulary machine, 

that is a drug facts management machine built primarily 

based totally on medical medicinal drug databases. Its 

capabilities as a part of the clinic facts machine (HIS), 

imparting facts on diagnosis and medical drug use. The 

rational drug use software program has end up acritical 

device for the contemporary-day medical pharmacy 

carrier. Our survey records suggest that simplest 46.9% 

of the pattern hospitals are geared up with the software 

program. Thus, this can constitute the ability flaw of 
the existing medical pharmacy machine of the county 

hospitals. 

Table 3. The software and hardware of clinical pharmacy services. 

Management rules of the clinical pharmacists Rational drug use software

No 21.4% 53.1%

Yes 78.6% 46.9%
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B- Current popularity of medical pharmacists 
in Makkah, KSA 

The medical pharmacist is the real issuer of the 

medical pharmacy carrier. Their professional competence 

and private traits are decisive elements withinside 

the carrier best. This a part of the effects suggests the 

important thing signs for measuring the competence and 

private traits of the medical pharmacists. 

1-  Educational of medical pharmacists.

The medical pharmacy carrier, as a scientific carrier, 
has excessive necessities approximately the information 

of the carrier providers, which may be part measured 

through the instructional diploma and major. In Saudi 

Arabia, Pharm.D is needed for a medical pharmacist. 

This makes the instructional back-floor any other degree 

of the expert expertise and capabilities of the medical 

pharmacists. According to our survey records, the 

instructional heritage of the medical pharmacists varies 

widely. Table 4 describes the shape of the best schooling 

degree of the respondents. The maximum diploma of 

maximum respondents is university diploma (63%). 

A Bachelor diploma debt for the second one biggest 

percentage (21.8%), and the percentage with a doctorate 

diploma (7.7%) is a signoff the better academic heritage 

necessity for medical pharmacists. On the alternative 

hand, as displayed in Table 5, the respondents’ majors 

of each first diploma and the best diploma range greatly. 
55.7 percentage of respondents have first stages in majors 
associated with pharmacy, and the equal percentage for 

the best diploma is 45.9%. Almost 45.1% of respondents 

have a diploma in medical pharmacy. 

Table 4. Highest education level of clinical pharmacists.

College degree 63%

Bachelor degree 21.8%

Master degree 7.5 %

Doctor degree 7.7%

Table 5. Major of degree of clinical pharmacists. 

Major of first degree Major of highest degree

Pharmacy 55.7% Pharmacy 45.9%

Clinical pharmacy 44.3% Clinical pharmacy 45.1%

 

Discussion

This is the first national survey of scientific 
pharmacy services in Makkah. The main objective of this 

survey was to explore the basics of scientific pharmacy 
services in Makkah county hospitals, however numerous 

intriguing facts were discovered based on the survey 

information. These facts were discussed in regard to 

offer situations and administrative measures in Makkah, 

and that they may be treasured references for different 

nations encountering similar problems. 

Low rate of scientific pharmacy carrier software 
program, hardware, and personnel Infrastructure, 

which includes software program, hardware 16, and 

personnel17, determines the accessibility and first-rate of 
the scientific pharmacy carrier to a few extents18. Our 
studies unique the infrastructure fame of the scientific 
pharmacy carrier gadget of Chinese county hospitals in 

line with numerous indicators, which might be similar 

to associated administrative policies or statistics. All 

the information endorses that there may be inadequate 

software program establishment, hardware equipment, 

and scientific pharmacy staffing.

In Makkah, a county health center is needed to set 

up a medical pharmacist institution with greater than 
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3 medical pharmacists, and according to our survey 

records, maximum institutional hospitals have paralleled 

this standard. However, the Rules of Pharmaceutical 

Affairs also suggests that the actual length of the medical 

pharmacy carrier institution ought to be adjusted in step 

with the length, function, and population insurance of 

the health center. Thus, an imbalance withinside the 

staffing of medical pharmacists many of the county 
hospitals of various sizes became detected. The medical 

pharmacist institution of maximum pattern hospitals 

slightly reached the especially required length of 3 in 

large county hospitals. With a significantly decrease 
density of medical pharmacists (referring to the bed 

numbers and length of the pharmaceutical staff), this 

can also additionally seriously harm the accessibility 

and excellent of the medical pharmacy offerings. In 

our study, it is able to be connected to the hassle of 

occupational self-assurance and destiny expectation, 

which is probably because of the absence of charged 

offerings.

For the charged carrier of the clinical services 

in Makkah presents, the shortage of a standardized 

pricing and charging method for medical pharmacy 

offerings and the ensuing uncharged offerings can 

also additionally result in issues in comparing the 

effectiveness and fee of medical pharmacy offerings. In 

turn, this could decrease the occupational self-assurance 

and destiny expectation of the medical pharmacists, 

in step with worldwide experience [19]. The offerings 

supplied through maximum respondents aren’t charged, 

and that is a capability reason behind the imbalance 

among the medical pharmacist institution length and the 

health center length. Low occupational self-assurance 

and destiny expectation is likewise pondered withinside 

the records of the access direction of the medical 

pharmacists. Although the better education service and 

the health center machine are setting significant efforts 
into medical pharmacist cultivation, most effective 

a minor share of medical pharmacists withinside the 

hospitals entered this profession through personal 

consideration.

The majority of respondents maintain a number 

one or medium expert identify and are elderly round 30, 

with common running seniority of round five years. A 

comparison among scientific pharmacists and scientific 
physicians may be made to demonstrate the condition. 

The common age of scientific physicians in 2019 became 
round forty and the running seniority became round 20. 

Additionally, the bulk of scientific physicians had a 
medium identify or higher. The mismatch withinside the 

ages, running seniority levels, and expert titles may want 

to have an effect on the cooperation among scientific 
pharmacists and physicians, who are close collaborators 

in scientific drugs and therapeutics as required in the 
rules.

The deficiency in the qualification of the educational 
schooling of scientific pharmacists displays a systemic 
insufficiency and disease of the employee’s cultivation 
and schooling of the scientific pharmacy service system.

Multiple limitations of our study were due to 

uncontrollable troubles and conditions. Firstly, the 

representativeness of county hospitals most of the 

Makkah medical institution device is handiest legitimate 

in key factors of scientific pharmacy services. Due to 
massive differences in size, capability, function, and 

different factors of various varieties of public hospitals 

or non-public hospitals, the example of the entire photo 

calls for a chain of research narrowed right all the way 

down to unique form of medical institution. Secondly, the 

reason of our studies being attaining a complete and full-

scale description of the prevailing scientific pharmacy 
provider device of the county hospitals in Makkah, a 

few troubles derived from the dialogue require extra 

statistics and references for further dialogue and precise 

conclusions. For example, the reasons that leaders 

forget about the significance of the scientific pharmacy 
provider, and all assumptions pro- vided withinside 

the dialogue are simply primarily based totally at the 

restricted statistics of our survey, the facts supplied in 

different studies, or our understanding of the present-day 

situation, however without stable sup- porting statistics.

Conclusion

This study is a questionnaire survey on the existing 

of the medical pharmacy offerings in county hospitals in 

Makkah. It indicates the overall situation of the complete 

public fitness services. Our findings advise that the low 
gadget price of medical pharmacy carrier software, 
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hardware, and employees are the primary obstacles to 

complete insurance of medical pharmacy offerings, 

whose high-satisfactory is likewise reduced through the 

huge variance in academic schooling of pharmacists at 

county hospitals. This situation indicates a possibility 

to consist of extra pharmacists educated in pharmacy or 

medical pharmacy than different associated fields which 
includes pharmacology, and extra pharmacists with 

better degrees. 
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can be provided upon request.
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Abstract

Background : Plastic pollution in the aquatic environment has become a global concern because of its 
detrimental impact on river and marine ecosystems. Plastic waste that breaks down into plastic particles of 
microplastic size (less than 5 mm), allows fine particles to enter the food chain and leads to humans as top 
predators in the food chain.

The purpose of this study was to determine the microplastic content of Kijing Shells (Pilsbryoconchaexilis) 
in the Tallo Makassar River.

Methods: This type of research is observational with a laboratory approach using Minitab 16 software to 
determine the microplastic content of Kijing Shell (Pilsbryoconchaexilis) in the Tallo Makassar River.

Results: The results of this study indicate that the abundance of microplastics in Kijing Shells 
(Pilsbryoconchaexilis) at station I is 5.6 Mps/Ind, station II is 2.2 Mps/Ind and station III is 1.8 Mps/Ind. 
For contaminants, station I was 100%, station II was 80% and station III was 60%. The most types of 
microplastics were line and fragment types, while the most common microplastics found were red, blue and 
gray. 

Conclutions: Kijing Shells (Pilsbryoconchaexilis) originating from the Tallo River, Makassar contain 
microplastics. The highest abundance of microplastics was at station I at 5.6 Mps/Ind, station II at 2.2 Mps/
Ind and station III at 1.8 Mps/Ind. For contaminants, station I was 100%, station II was 80% and station III 
was 60%.

Keywords: Microplastics, Kijing Shells (Pilsbryoconchaexilis), abundance, contamination
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Introduction

EPA (Environmental Protection Agency) 2016, 

states that waste originating from land enters the waters 

through waterways (run-off) so that it eventually becomes 

marine debris and causes water or sea pollution, and has 

the potential to threaten the health of plants and wildlife 

in the sea1. Environmental plastics come in a variety of 

sizes, from meters to micrometers. The smallest form of 

plastic waste is called microplastic2.

Based on news released by UNEP (United Nations 

Environment Program) in November 2012, citing the 

latest World Bank report entitled “What a Waste: A 

Global Review of Solid Waste Management” states 

that the volume of world waste reaches 1.3 billion tons 

per year, with the amount of solid waste in big cities 

which will continue to increase by 70%, this volume 

is estimated to reach 2.2 billion tonnes by 20253. 

Researchers at the University of Georgia, United States 
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led by Jenna Jambeck, in 2015 launched a ranking of 

countries that dump plastic waste into the sea. Estimated 

total 275 million Metric Tons (MT) of plastic waste 

produced from 192 countries around the world in 2010, 

it is estimated that there is between 4.8-12.7 million 

MT entering the open seas. Indonesia in the study is in 

the second position behind China and one rank above 

the Philippines. The three countries have something in 

common, namely that they are both densely populated 

with urban areas, and have territorial boundaries directly 

adjacent to the sea4.

Microplastic pollution of the marine environment 

is a global problem of increasing concern. Many of 

these effects have not been studied and the long-term 

consequences remain largely unknown5. Additionally, 

the amount of plastic in the ocean is probably 

underestimated by a considerable amount; it is estimated 

that there may be 2.5 times the surface volume of plastic 

in the oceans, because it is mixed in the bottom of the 

water6. Research conducted by Van Cauwenberghe 

et al on microplastics in cultured shellfish for human 
consumption, identified microplastics in two shellfish 
species, Mytilusedulis and Crassostreagigas, found that 

M. edulis contained an average plastic content of 0.36 

± 0.07. particles (wet weight), while a plastic charge of 

0.47 ± 0.16 particles was detected in C. Gigas7.

Microplastic pollution also occurs in Indonesia. 

Research conducted by FitriIchlasiaAinulon Blood 

Shells (Anadaragranosa) taken from TambakLorok 

Semarang, the results obtained were Blood Shells 

(Anadaragranosa) containing microplastics of 5.1 ± 

3.5 5.1 ± 3.5 particles/samples 8. This is what inspires 

researchers to conduct research on the microplastic 

content of Kijing Shells (Pilsbryoconchaexilis) in the 

Tallo Makassar River because Makassar is the largest 

producer of shellfish and fish in South Sulawesi 9. 

Based on preliminary observations, the environment 

around the Tallo Makassar River is partly utilized for 

industrial activities and residential areas. Kijing Shells 

(Pilsbryoconchaexilis) are one of the staple foods 

favored by the people around the Tallo MakassarRiver.

The purpose of this study was to determine 

the microplastic content of Kijing Shells 

(Pilsbryoconchaexilis) in the Tallo Makassar River. 

Materials and Methods

Location and Time of Research

This type of research is observational with a 

laboratory approach using Minitab 16 software to 

determine the microplastic content of mussel shells 

(Pilsbryoconchaexilis). The location of this research 

is on the Tallo Makassar River. This research was 

conducted from August - November 2020

Sampling

Sampling using grab sampling where the clam 

samples are put into a bucket and then closed. In addition, 

interviews were also conducted with local fishermen to 
find out the fishing location and types of shellfish that 
are often consumed.

Identification of Microplastics in Shells

All equipment is sterilized with acetone and distilled 

water. Shell samples were identified using shellbase. 
First, dilution water one and KOH by 20%. The clams 

are cleaned from the attached mud and then the length 

and height of the shells are measured, after which the 

shells are weighed using an electric scale to determine 

the weight of the shells, using the shell and without the 

shell (shellfish).

The identified shells were then put into a sample 
bottle and diluted by adding a mixture of water one and 

KOH, after which the shells were left to stand for 14 

days (2 weeks) so that the shellfish was crushed. After 
14 days (2 weeks), the shells that had been crushed and 

mixed with a solution of water one and KOH were then 

observed under a microscope using a stained plate. The 

visible particles were pricked with a needle to ensure 

that they were microplastic, and were observed by type 

(fiber, films, fragments, pellets) and their colors using 
a stereo microscope. Furthermore, the microplastics 

obtained were counted, photographed with optilab, 

and then measured with image raster software 10.The 

classification of Kijing Shells as follows:

Kingdom : Animalia

Phylum : Mollusca 

Classis  : Pelecypoda
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SubClassis : Lamellibranchia

Ordo  : Schizodontia

Familia : Unionidae

Genus  : Pilsbryoconcha

Species  : Pilsbryoconchaexilis 

Picture: Kijing Shells (Pilsbryoconchaexilis) 

Data Analysis Processing

Data analysis used descriptive statistical analysis to 

determine the number of microplastics between stations. 

Data analysis was carried out, namely a laboratory 

approach using Minitab 16 software. 

Results

Microplastics in Shells

The microplastic content found in Kijing Shells 

(Pilsbryoconchaexilis)in the Tallo Makassar River.

a. Amount of Microplastics  

Table 1: Distribution of Microplastics in Kijing Shells (Pilsbryoconchaexilis)Based on the Amount in the 
Tallo Makassar River 

Station Sample Code (Mps/Ind)

Stasiun I

1 13

2 6

3 2

4 4

5 3

Stasiun II

6 2

7 0

8 2

9 4

10 2

Stasiun III

11 3

12 2

13 0

14 3

15 0

Total 46

Source: Primary Data, 2020 
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b. Abundance of Microplastics

Table 2: Distribution of Microplastics inKijing Shells (Pilsbryoconchaexilis)Based on Abundance in the 
Tallo Makassar River 

Station Abundance (Mps/Ind)

I 5,6

II 2,2

III 1,8

Source: Primary Data, 2020 

c. Microplastic Contamination

Table 3: Distribution of Microplastics in Kijing Shells (Pilsbryoconchaexilis)Based on Contaminants in the 
Tallo Makassar River 

Station % Contamination

1 100

2 80

3 60

Contamination of all samples 240

Source: Primary Data, 2020 

d. Types of Microplastics

Table 4: Distribution of Microplastics in Kijing Shells (Pilsbryoconchaexilis)  by Type in the Tallo Makassar 
River 

Type MP Station I Station II Station III Amount

Fragmen 6 2 2 27

Line 17 6 4 10

Foam 4 0 0 4

Film  1 2 1 4

Total 45

Source: Primary Data, 2020 

e. Microplastic Size



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4535

Table 5: Distribution of Microplastics in Kijing Shells (Pilsbryoconchaexilis)Based on Size in the Tallo 
Makassar River 

Station Sample Code Size (mm) Amount

Station 1

1

0.957

16

0.534
0.645
0.745
1.674
6.053
2.544
1.346
2.216
3.363
1.266
3.654
4.645

2

0.853

6

0.425
0.357
1.629
3.463
5,432

3
6.186

2
3.198

4

6.158

4
3.154
2.645
7.321

5
4.321

32.467
1.769

StationII

6
1.051

2
2,375

7 - -

8
3.161

2
3.246

9

1.235

4
4.345
1.307
0.329

10
5.385

2
3.558

Station 3

11
3.268

32.645
1,467

12
0,234

2
2,435

13 - 0

14
4,35t

32,358
2,085

15 - 0
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Source: Primary Data, 2020 

f. Microplastic Color

Table 6: Distribution of Microplastics in Kijing Shells (Pilsbryoconchaexilis)Based on Color in the Tallo 
Makassar River 

Color Station I Station II Station III Amount

Blue 5 2 2 9

Red 7 2 2 11

Transparent 2 3 2 7

Black 2 1 0 3

Chocolate 3 2 1 6

Green 3 0 1 4

Gray 5 1 0 6

Total 46

Based on table 1, it shows that the highest number of microplastics is at code 1 as much as 13 Mps/Ind, while 

sample codes 7 and 13 are not detected. 

Based on table 2, it shows that the highest abundance 

of microplastics is at station I as much as 5.6 MPs/Ind, 

station II as much as 2.2 MPs/Ind and station III as much 

as 1.8 MPs/Ind. 

Based on table 3, it shows that the most microplastic 

contaminants are at station I as much as 100%, station II 

as much as 80% and station III as much as 60%. 

Based on table 4, it shows that, the most types of 

microplastic fragments were at station I, namely 6, 

while stations II and III were not detected. For line 

microplastics, the highest number was at station I as 

many as 17, while for station III there were 4. The most 

types of foam microplastics were at station I, namely 4, 

while at stations II and III, it was not detected. The most 

types of microplastic films were at station II, namely 2, 
while at stations I and III were 1. 

Based on table 5, it shows that the longest 

microplastic size in sample code 3 is 6.186 mm, while 

sample codes 7 and 13 are not detected. 

Based on table 6, it shows that 5 microplastics that 

are blue in color are found at station I while stations II 

and III are found 2. For red microplastics, 7 are found at 

station I while stations II and III are 2. For transparent 

microplastics, 3 are found. at station II while stations II 

and III were found 2. For black microplastics, 2 were 

found at station I while station III was not detected. 

For brown microplastics, we found 3 at station I while 

station III found 1. For green microplastics, we found 3 

at station I while station II was not detected. For gray 

microplastics, 5 were found at station I while station III 

was not detected.

Discussion

Besides being harmful to marine life, microplastics 

are also dangerous if they are continuously consumed 

by humans11. The number of biota does not have an 

influence on the large or small potential for microplastic 
contamination, because each biota has a susceptible 

response to absorption, different types of environment, 

and depends on different waste polymer waste12.

The results of this study indicate that the Kijing 

Shells (Pilsbryoconchaexilis) taken from three stations 

contain microplastics even though there are 2 undetected 

sample codes. This was due to the location of the Kijing 

Shells (Pilsbryoconchaexilis) sampling location in the 

vicinity of residential areas, shrimp ponds and industrial 

activities. Station I has a higher abundance of 5.6 MPs/
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Ind, station II is 2.2 MPs/Ind and station III is 1.8 MPs/

Ind. This happens because Station I is close to the 

residential area where the amount of plastic waste is 

very large compared to stations II and III. This is in line 

with research conducted by Li et al. which was taken 

in the vicinity of human settlements in the estuary of 

China’s Estuary River, the results obtained from the five 
mollusc species examined, the results obtained were 1.4-

7.0 particles/sample and 1.5-7.2 particles/g dry weight 
13.

The types of microplastics vary depending on the 

fiber they come from. Line and fragment microplastics 
were mostly found at each station in this study, while 

the dominant colors were red and blue. These results 

are in line with research conducted by Ballent et al., 

On shellfish, the results obtained by the average types 
of microplastics found in shells are line, foam and 

fragments 14. Microplastics that enter the body’s biota 

can damage the digestive tract, reduce growth rates, 

inhibit enzyme production, reduce steroid hormone 

levels, affect reproduction and can cause greater 

exposure to toxic plastic additives10.Microplastics can 

affect ecosystems because some microplastics contain 

opposite to microbes components. These components 

are toxic to organisms such as bacteria or fungi that have 

an important role in the ecosystem 15.

Microplastics can also enter the human body through 

the food chain. Humans often consume seafood such as 

shellfish, fish, crab, squid and shrimp, which indirectly 
causes microplastics to enter the human body through 

these marine biota(16). Microplastic exposure can 

affect human health, especially in the human digestive 

system. Microplastics can accumulate into organisms 

causing physical harm, such as internal abrasions and 

blockages17. With regard to its impact, toxicity effects can 

arise from the release of contaminants such as addictive 

compounds from plastics and their monomers which can 

cause carcinogenesis and endocrine disorders6. 

Conclusion

Kijing Shells (Pilsbryoconchaexilis) originating 

from the Tallo Makassar River containmicroplastics. 

The highest abundance of microplastics was at station I 

at 5.6 Mps/Ind, station II at 2.2 Mps/Ind and station III 

at 1.8 Mps/Ind. For contaminants, station I was 100%, 

station II was 80% and station III was 60%. 
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Abstract

Background: Microplastics are plastic particles whose diameter is less than 5 mm, which can be a problem 
for the environment and public health. 

This study aimed to determine the Mussel Shellfish’s microplastic content (Polymesodaerosa) in the Tallo 
Makassar River. 

Methods: This type of research is observational with a laboratory approach using Minitab 16 software to 
determine the microplastic content of Mussel Shellfish(Polymesoda erosa) in the Tallo Makassar River. 

Results: The results of this study indicated that the abundance of microplastics in the Mussel Shellfish 
(Polymesodaerosa) at station 1 was 3.8 Mps/Ind, while at station II and station III was 0.8 Mps/Ind. For 
contaminants, station 1 was 80%, station II was 60%, and station III was 40%. The most types of microplastics 
were line and fragment types, while the most common microplastics found were blue, red and transparent. 

Conclutions: Mussel Shellfish (Polymesodaerosa) originating from the Tallo Makassar River contain 
microplastics. The highest abundance of microplastics was at station I of 3.8 Mps/Ind, while stations II and 
III were at 0.8 MPs/Ind. Station I is 80% for contaminants, Station II is 60%, and Station III is 40%.

Keywords: Microplastic, Mussel Shellfish(Polymesoda erosa), abundance, contamination  
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Introduction

Garbage is the biggest problem in the world because 

until now, it has not appropriately resolved. Garbage 

causes environmental pollution both on land and at sea, 

for example, plastic waste that damages marine waters 

because it can threaten marine life’s living conditions 

to become extinct. 1. Plastic waste, which is generally 

only used once, has become a global environmental 

problem. Plastic waste in nature can decompose into 

microplastics.2

Microplastics are plastic particles with a diameter of 

less than 5 mm 3.Microplastics are plastic particles with 

a diameter of less than 5 mm. The limit that the particle 

size included in the microplastic group has not defined 
with certainty, but most studies have taken objects 

of at least 300 μm4. Microplastics divided into two 

categories, namely large (1-5 mm) and small (<1 mm) 

sizes. Microplastics weigh 0.1-8.8 mg with dominant 

blue angular particles and have a length of less than 

5 mm5.Research conducted by Bai and Li on China’s 

coast, the results obtained from 263 shells examined, 

there were 26 species of commercial shellfish. 32.7% 
identified to ingest more than one type of microplastic. 
Of all the shellfish types discussed, 63.5% were Blood 
Shells, and 36.5% were Feather Shells. A total of 73 

types of microplastics identified, 48 (65.8%) were 

DOI Number: 10.37506/ijfmt.v15i3.16007
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fibres, and 25 (34.2%) were fragmented, the rest were 
polymers (polypropylene, polyethene, alkyd resin, 

rayon, polyester, nylon and acrylic)6. 

Microplastics can be a more severe threat than 

large plastic materials as organisms that inhabit lower 

trophic levels, such as plankton. Which have particles 

susceptible to the digestion process of microplastics 

as a result of which they can affect high-level tropical 

organisms through the bioaccumulation process7.

Laboratory test results show that marine organisms can 

dig microplastics when one of the microplastic particles 

can resemble food8.

Microplastic pollution also occurs in Indonesia. 

Research conducted by Hardianti Dian in Jakarta Bay 

on Green Shells, the results obtained by microplastics in 

shellfish are 15.5-75 particles/gr 9. Inspires researchers 

to research the microplastic content of Mussel Shellfish 
(Polymesodaerosa) in the Tallo Makassar River because 

Makassar is the largest producer of shellfish and fish in 
South Sulawesi.10

This study aimed to determine the microplastic 

content of the Mussel Shellfish (Polymesodaerosa) in 
the Tallo Makassar River. 

Materials ad Methods

Location and Time of Research

This type of research was an observational study 

with a laboratory approach using Minitab 16 software 

to determine the Mussel Shellfish’s microplastic content 
(Polymesodaerosa). The location of this research is on 

the Tallo Makassar River. This research conducted from 

August-November 2020.

Sampling

Sampling using grab sampling where the shellfish 
samples are put into a bucket and then closed. Besides, 

interviews were also conducted with local fishers to 
determine the fishing location and types of consumed 
shellfish. 

Identification of Microplastics in Shells

All equipment sterilized with acetone and distilled 

water, Shell samples identified using shell base. First, 

dilution water one and KOH by 20%. The clams cleaned 

from the attached mud, and then the shells’ length and 

height are measured, after which the shells weighed 

using an electric scale to determine the weight of the 

shells, using the shell and without the shell (shellfish).

The identified shells were then put into a sample 
bottle and diluted by adding a mixture of water one 

and KOH, after which the shells left to stand for 14 

days (2 weeks) so that the shellfish crushed. After 14 
days (2 weeks), the shells that had been crushed and 

mixed with a solution of water one and KOH were then 

observed under a microscope using a stained plate. The 

visible particles were pricked with a needle to ensure 

that they were microplastic, and observed by type 

(fibre, films, fragments, pellets) and their colours using 
a stereomicroscope. Furthermore, the microplastics 

obtained were counted, photographed with optic lab, and 

then measured with image raster software11.

Kingdom  : Animalia

Phylum  : Mollusca

Classis : Bivalvia

Sub Classis  : Euheterodonta

Ordo : Veneroida

Familia  : Corbiculidae

Genus   : Polymesoda

Species  : Polymesoda erosa

 

 

Picture: Mussel Shellfish(Polymesodaerosa) 

Data Analysis Processing

Data analysis used descriptive statistical analysis to 

determine the number of microplastics between stations. 

Data analysis carried out, namely a laboratory approach 

using Minitab 16 software. 
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Results

Microplastics in Shells

The microplastic content found in Mussel Shellfish (Polymesoda erosa)in the Tallo Makassar River.

e. Amount of Microplastics  

Table 1: Distribution of Microplastics in Mussel Shellfish (Polymesoda erosa)Based on the Amount in the 
Tallo Makassar River 

Station Sample Code (Mps/Ind)

Station I

1 11

2 4

3 2

4 2

5 0

Station II

6 1

7 0

8 2

9 1

10 0

Station III

11 0

12 0

13 0

14 1

15 3

Total 27

Source: Primary Data, 2020 

b. Abundance of Microplastics
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Table 2: Distribution of Microplastics inMussel Shellfish(Polymesoda erosa)Based on Abundance in the 
Tallo Makassar River 

Station Abundance (Mps/Ind)

I 3,8

II 0,8

III 0,8

Source: Primary Data, 2020 

c. Microplastic Contamination

Table 3: Distribution of Microplastics in Mussel Shellfish(Polymesoda erosa)Based on Contaminants in the 
Tallo Makassar River 

Station % Contamination

1 80

2 60

3 40

Contamination of all samples 60

Source: Primary Data, 2020 

d. Types of Microplastics

Table 4: Distribution of Microplastics in Mussel Shellfish(Polymesoda erosa)  by Type in the Tallo Makassar 
River 

Type MP Station I Station II Station III Amount

Fragmen 1 4 0 5

Line 14 0 2 16

Foam 2 0 1 3

Film 2 0 1 3

Total 27

Source: Primary Data, 202 
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e. Microplastic Size

Table 5: Distribution of Microplastics in Mussel Shellfish(Polymesoda erosa)Based on Size in the Tallo 
Makassar River 

Station Sample Code Size (mm) Amount

StationI

1

0,846

11

0,615

0,36

0,576

1,503

4,153

1,594

1,227

0,26

0,347

0,364

2

0,85

4
0,425

0,357

1,629

3
4,089

2
1,158

4
4,258

2
3,64

5 - -

Station II

6 0,547 1

7 - -

8
4,696

2
1,769

9 1,051 1

10 - -

Station III

11 - -

12 - -

13 - -

14 0,799 1

15

3,161

33,463

0,908
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Source: Primary Data, 2020 

f. Microplastic Color

Table 6: Distribution of Microplastics in Mussel Shellfish(Polymesoda erosa) Based on Color in the Tallo 
Makassar River 

Color Station I Station II Station III Amount

Blue 5 0 1 6

Red 4 0 1 5

Transparent 2 4 0 6

Black 2 0 0 2

Chocolate 3 0 1 4

Green 1 0 0 1

Gray 2 0 1 3

Total 27

Source: Primary Data, 2020 

Table 1 shows that the highest number of 

microplastics is at code 1 as much as 11 Mps/Ind, while 

the sample codes 5,7,10,11,12 and 13 are not detected. 

Table 2 shows that the highest abundance of 

microplastics is at station I as much as 3.8 MPs/Ind, 

while the lowest at stations II and III is 0.8 MPs/Ind. 

Table 3 shows that most microplastic contaminants 

are at station I as much as 80% while the smallest is at 

station III as much as 40%. 

Table 4 shows that the most types of microplastic 

fragments were at station II, namely 4, while station 

III was not detected. For the microplastic line type, the 

highest number was at station I as many as 14, while 

station II was not detected. The most types of foam 

microplastics were at station I, namely 2, while at station 

II, it was undetectable. The most types of microplastic 

films were at station I, namely 2, while at station II, it 
not detected. 

Table 5 shows that the most extended microplastic 

size in sample code 8 is 4.698 mm, while sample codes 

5,7,10,11,12 and 13 are not detected. 

Table 6 shows that blue microplastics are mostly 

found at station I as many as 5, while station II is 

undetectable. For red microplastics, mostly found at 

station I as many as 4, station II was undetectable. For 

transparent microplastics, the most found at station 

II was 4, while station III was undetectable. The most 

found at station I were 2, while stations II and III not 

detected for black microplastics. The most found was at 

station I as many as 3, while station II was undetectable 

for brown microplastics. For green microplastics, only 1 

station found while stations II and III were not detected. 

For grey microplastics, the most found at station I is 2, 

while station II is undetectable. 

Discussion

Microplastics that enter the body of biota such as 

shellfish can damage the digestive tract, reduce growth 
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rates, inhibit enzyme production, reduce steroid hormone 

levels, affect reproduction, and cause exposure to plastic 

additives with more significant toxicity properties.12.

Microplastics can also function as pathogenic factors, 

potentially bringing microbial species into the waters, 

microplastics that have contaminated biota at various 

trophic levels. There is concern that debris from the 

adopted plastics or chemicals can accumulate at lower 

trophic levels. Furthermore, the lower trophic level 

organisms consumed, biomagnification can occur at a 
higher trophic level; this will affect human health.13

The research results from the three stations showed 

that the Mussel Shellfish (Polymesodaerosa) contained 
microplastics. However, there were some undetected 

codes. This research was because the sampling locations 

for Mussel Shellfish (Polymesodaerosa) were around 
residential areas, shrimp ponds and industrial activities. 

Station I, has a higher abundance of 3.8 MPs/Ind than 

stations II and III, namely 0.8 MPs/Ind. This research 

happens because Station 1 is close to a residential 

area where the amount of plastic waste is enormous 

compared to stations II and III. This research is in line 

with Garth A. Covernton at all in Columbia, namely, on 

shells (oysters) taken around residential areas, the results 

obtained by an average of 0.05 vs. 0.03 Mps more than 

other locations14.

The small microplastics (≤ 5 mm) allows high 
potential microplastics to digested by various marine 

organisms15. Microplastics ingested by shellfish or 
marine organisms will impact these marine organisms, 

both physically and chemically. If ingested, microplastics 

can pass through the intestines or can be retained in the 

digestive tract 13.

Line and fragment microplastics were mostly found 

in each station, while the dominant colours were blue, red 

and transparent. These results align with Li Jiana et al. 

in China, which examined microplastics in commercial 

shellfish. The results obtained were the average types 
of microplastics found in shellfish, namely line, fibre, 
fragments, and pellets. This microplastic type can form 

knots or clots and can be dangerous because the fibre can 
block the digestive tract and block food entry16. If plastic 

particles accumulate in large numbers in small animals’ 

intestines, it will have the same effect as large plastic 

waste and clog the digestive system1. Accumulated 

waste in the digestive tract can cause a false sense of 

fullness. This causes shellfish to experience a decrease 
in appetite 17. There is also concern that if ingested 

by organisms, small objects from plastic waste might 

facilitate the transportation of chemical contaminants 18.

Microplastics found in marine life such as shellfish, 
of course, will have an impact when consumed by 

humans 19.Health impacts that can arise are intestinal, 

stomach disorders (irritation), and plastics’ chemicals 

can trigger cancer cells’ growth20. 

Conclusion

Mussel Shellfish (Polymesodaerosa) originating 
from the Tallo Makassar River contain microplastics. 

The highest abundance of microplastics was at station I 

of 3.8 Mps/Ind, while stations II and III were at 0.8 MPs/

Ind. Station I is 80% for contaminants, Station II is 60%, 

and Station III is 40%. 
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Abstract

The objective of this study was to assess the role of chemical shift magnetic resonance imaging (CSMRI) in 
differentiating benign and malignant vertebral lesions by comparing signal intensity characteristics, signal 
intensity value in opposed phase and inphase, and signal intensity ratio (SIR). The clinical data retrieved taken 
from patients‐ medical records and imaging data of 3T MRI examinations that used chemical shift imaging 
sequence. Opposed phase signal intensity value, inphase signal intensity value and SIR were significantly 
different between healthy vertebrates and abnormal vertebrates (both benign and malignant) with p<0.001, 
p=0.006 and p<0.001, respectively. Our data suggested the signal intensity values in opposed phase was 
significantly higher in patients with malignant lesion compared to benign vertebrate lesions, 195.77 (±62.03) 
and 128.17 (±80.66), respectively with p=0.043. Similarly, SIR in vertebrate with malignant lesions was 
significantly higher (1.13±0.097) compared to vertebrate lesions due to benign processes (0.95 ±0.085), with 
p<0.001. In conclusion, SCMRI potentially be used to differentiate between benign and malignant lesions 
in vertebrates and therefore could help for diagnosis and management of patients with vertebrate lesions. 
However, further studies are warrant to validate the findings of this study. 
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Introduction

Vertebral morphology and bone marrow changes in 

vertebrae occur due to benign process such as infection 

or malignant process, in which both have significantly 
different in management.1 Magnetic resonance imaging 

(MRI) is an excellent imaging modality to evaluate 

vertebral abnormalities because of its high sensitivity 

in detecting changes of fat and water components of 

the bone medulla, intervertebral discs, spinal cord and 

surrounding tissues.2 Chemical shift MRI (CSMRI) is 

a non-invasive, does not require contrast which could 

harm to the kidney function, specific in assessing 
bone marrow, can be done after image formation (post 

processing), and is able to determine the proportion of 

water and fat content in tissue voxels at the molecular 

level.3 

The proportion shift of fat and fluid will affect 
the signal intensity of bone marrow in the CSMRI 

sequence, where this change will be assessed using 

the signal intensity ratio (SIR) obtained by comparing 

signal intensity (SI) in the opposed phase compared to 

inphase. If the opposed phase does not show the signal 

drop image as in normal bone, it will increase the SIR 

value. In benign process, there will be an incomplete 

bone marrow change and thus increasing of SIR value is 
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lower compared due to malignancy process.4 

This sequence has been studied quite extensively 

in distinguishing benign and malignant processes with 

a fairly good level of sensitivity and specificity, and 
has been used in many educational centers in many 

countries. However, this is still rare in Indonesia. The 

aim of this study was to assess the role of CSMRI to 

differentiate between benign and malignant vertebral 

lesions that could be important to be used as an additional 

information for proper diagnosis and management of the 

patients with vertebrate lesions. 

Materials and Methods

Study setting and the data 

This study was a retrospective study in which 

clinical and imaging data were retrieved from patients’ 

medical records and MRI examination from 3T MRI 

of Dr. Soetomo Hospital that used the CSMRI imaging 

sequence. The data were collected between March and 

September 2020. A total of 23 samples for the malignant 

group were included and consisted of patients with 

varied types of malignancy with vertebrate metastatic 

from cervical cancer (n=1), lung cancer (n=1), 
pancreatic cancer (n=1), sinonasal cancer (n=2), thyroid 
cancer (n=1), and breast cancer (n=5), kidney cancer 
(n=2), thymus cancer (n=3), and primary non-Hodgkin’s 
malignant lymphoma (n=7). All patients were diagnosed 
based on history of histopathological examination and/

or MRI. In benign group, 23 patients were included due 

infection (n=22) and haemangiomas (n=1), which were 
diagnosed using conventional MR with contrast and 

advance. Normal MRI images were used as control. 

Instrument and MRI protocol

All examination were performed using 3 Tesla IMR, 

Siemens Magnetom Skyra. MRI protocol consisted of 

sagittal, coronal and axial planes of T1W, T2W and short 

tau inversion recovery (STIR) sequences. This sequence 

examinations were obtained using a sagittal plane with 

following parameters on 3T: inphase TR / TE 120 / 2.52, 

opposed phase TR / TE 120 / 1.3, slice thickness 4 mm, 

gap 1 mm, flip angle 0 degrees, field of view (FOV) 450 
mm2. 

Interpretation of post processing of images was 

conducted by two musculoskeletal expert radiologists 

with more than 5 years of experience and was performed 

blindly. To reduce bias, placement of the region of 

interest (ROI) was applied to the abnormal area at a 

sagittal section that was a round or oval 20-50 mm2 

ROI, was copied and placed in the bone marrow change 

compared to normal bone marrow at the same point in 

both the inphase and the opposed phase. Three ROIs 

were manually selected for each segment examined. 

ROI placement was compared with sequences of T1W, 

T2W DWI, ADC, or with contrast enhancement to avoid 

areas of necrosis and normal tissue around the tumor. 

Data Analysis

The normality of the data was assessed using 

that is Shapiro–Wilk test. Since Shapiro–Wilk test 

indicated that the data was non-normal distribution, 

non-parametric tests were employed. To compare the 

signal intensity value in opposed phase and inphase, and 

SIR between the abnormal patient’s group (benign and 

malignant) and the control group, Kruskal-Wallis test 

was used. The Mann Whitney U test was employed to 

compare between the benign and malignant patients. 

Results

A total of 46 samples were included, 23 benign 

samples and 23 malignant samples. In addition, 20 

control samples were also included as comparisons. 

Morphological characteristics of MRI vertebrate imaging 

of both groups (benign and malignant) are presented in 

Table 1. MRI imaging of patients from benign group 

characterized by multiple segment (48%), rim contrast 

enhancement (46%), paraspinal abscess (46%), and 

involvement of disc space (43%). The malignant group 

were dominated by involvement of pedicle and posterior 

column (48%), heterogenous contrast enhancement 

(41%), skip lesion (41%), and of multiple segment 

(41%). Involvement of pedicle and posterior column 

was more prevalent in malignant compared to benign 

vertebrate lesions. 

Signal intensity in T1W, opposed phase and inphase 

in benign and malignant group were compared. Signal 

intensity on T1W, inphase and in opposed phase were 

normal from all patients from control group (Table 2). 
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In T1W, both of the benign and malignant groups had 

similar signal dominance, 39% and 30% hypointense, 

respectively. In opposed phase, there was difference 

in dominance between benign and malignant in which 

in benign group 43% was slight hyperintense while 

41% was hyperintense signals in the malignant group. 

In phase, 30% and 37% of samples from benign and 

malignant group was hypointense, respectively; 17% 

and 33% were slightly hypointense, respectively (Table 
2). 

Table 1. Distribution data of morphological characteristics in conventional MRI 

MRI morphology Benign Malignant

Gibbus deformity 12 (26%) 0 (0%)

Involvement of disc space 20 (43%) 0 (0%)

Paraspinal abscess 21 (46%) 0 (0%)

Multiple segment 22 (48%) 19 (41%)

Skip lesion 5 (11%) 19 (41%)

Epidural space 18 (39%) 11 (24%)

Convex posterior border 0 (0%) 14 (30%)

Involvement of pedicle and posterior column 0 (0%) 22 (48%)

Paraspinal soft tissue mass 0 (0%) 18 (39%)

Rim contrast enhancement 21 (46%) 0 (0%)

Heterogenous contrast enhancement 0 (0%) 19 (41%)

Kruskal-Wallis analysis suggested that the 

opposed phase signal intensity value and SIR were 

significantly higher in abnormal groups (benign and 
malignant) compared to control group (p<0.001 for both 

comparations). However, in phase signal intensity value 

was significantly higher in normal group compared to 
abnormal groups (p=0.006). The Mann-Whitney test was 
conducted to compare between benign and malignant 

groups and our data suggested that both signal intensity 

value of opposed phase (195.77 vs. 128.17) and SIR 

(1.13 vs. 0.95) were significantly higher in malignant 
lesions compared to benign lesions with p=0.043 and 
p<0.001 (Table 2). 

Discussion 

MRI examination is considered good modality to 

evaluate bone marrow and to distinguish benign and 

malignant lesions compared to biopsy. A study found 

that the accuracy of MRI was approximately 75% when 

compared to biopsy of about 80-90%.5 However, due to 

difficulty in accessibility of the lesions during biopsy, 
MRI sometime is preferred. In the present study, the role 

of CSMRI was assessed as an alternative examination to 

diagnose benign and malignant lesions in vertebrate. Our 

data suggested that the opposed phase signal intensity 

value and SIR of CSMRI were different between benign 

and malignant vertebral lesions. 
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Both benign and malignant groups showed almost the same signal changes in T1W and inphase, while in 

the opposed phase it was seen a difference in dominance where the benign group was more present with slight 

hyperintense while the malignant group was more dominant with hyperintense signals (Figure 1). 

Table 2. Comparison of signal intensity value of opposed phase, in phase, and SIR for normal and abnormal 
(benign and malignant) vertebral lesions

Indicator Phase Normal (±SD)

Abnormal P-value 

Benign (±SD) Malignant (±SD)
Normal vs. 
abnormal 

Benign vs. 
Malignant 

Signal 
intensity

T1W
Normal (isointense) 

100%
Hypointense 

18 (39%)

Hypointense 

14 (30%)
NA NA

Opposed 
phase

Normal 
(hypointense) 100%

Slight 
hyperintense 

20 (43%)

Hyperintense 

19 (41%)
NA NA

Inphase
Normal (isointense) 

100%

Hypointense 

14 (30%)

Hypointense 

17 (37%)
NA NA

Slight 
hypointense 

8 (17%)

Slight 
hypointense 

15 (33%)
NA NA

Signal 
intensity 

value 

Opposed 
phase

73.97 (±47.16) 128.17 (±80.66) 195.77 (±62.03) <0.001 0.043

Inphase 221.68 (±110.22) 131.26 (±76.92) 173.96 (±89.97) 0.006 0.550

SIR 0.37 (±0.15) 0.95 (±0.085) 1.13 (±0.097) <0.001 <0.001

  

Figure 1. Lumbar MRI examination of malignant group patient (Panel 1) and thoracal MRI examination 
of benign group patient (Panel 2). (1A) shows hypointense in T1W sequence, (1B) hyperintense in T2 Fat 
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Sat; and (1C) hyperintense in the opposed phase, 
intensity of the lesion is similar with the intensity 

of the intervertebral discs. (2A) shows hypointense 
in T1W sequence, (2B) hyperintense on T2 Fat Sat; 
and (2C) slight hyperintense in the opposed phase, 

intensity of the lesion is slightly lower than the 
intensity of the intervertebral disc. 

Our data suggested that the signal intensity values in 

opposed phase and SIR were higher in malignant lesion 

compared to benign vertebrate lesions. These findings 
are in line with previous studies3,4,6 with slight variation 

of the values. The mean SIR value of the benign group in 

the present study was slightly higher than in the previous 

studies. This is probably because the variation of 

benign samples in previous studies was relatively wide 

compared to our study, including osteoporosis in which 

only small changes of fat-water imbalance occur.3,4,6 

This study has some limitations. The number of 

samples was relatively small. Most of the lesion pathology 

in benign group were infectious process. A range of 

the benign processes might be required to increase the 

applicability of CSMRI in various non-infection benign 

processes. In addition, not all patients from malignant 

underwent biopsy due to difficulty in accessibility 
of the lesions and therefore had no histopathological 

examination from the vertebrate. However, most the 

patients were cancer patients with metastatic processes 

that have been proven by a histopathological biopsy 

from the primary location of the cancer elsewhere. 

Conclusion

Our data suggest that two SCMRI parameters 

(opposed phase signal intensity values and SIR) 

are higher in malignant lesions compared to benign 

lesions in the vertebrates. This suggests that SCMRI 

is potentially be used to differentiate between benign 

and malignant lesions in vertebrates that could help for 

the diagnosis and proper management of patients with 

vertebrate lesions. 
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Abstract 

An undeveloped fetus in the mother’s womb leads to congenital disabilities where the baby can be fully 
dependent on his mother. Fetal defects in the Health Law are included in medical emergencies to be treated 
with full requirements and provisions regulated by law. Article 32 paragraph (1) points (a) and (b) of the 
Government Regulation on Reproductive Health explains the scope of indications of medical emergencies 
include a condition where it threatens the lives of mothers and babies and babies with disabilities where 
it resulted in a difficult for the baby to live outside the womb or the condition where the baby has some 
defects and cannot be cured. Article 75 paragraph (2) of the Health Law states if doctors do an abortion with 
indications of a medical emergency such as the fetus suffering from a severe genetic disease or congenital 
defects, the doctors cannot be convicted. So the principle of prudence is needed in determining the diagnosis 
to bring off an abortion because abortion is closely related to crime if it is not appropriately treated. 
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Introduction

One of obstetrics and gynecology cases, for 

example, is a baby in the womb that is not developing 

properly or normally or having a disability. It becomes 

such concern since when the baby is born, there may 

be many possibilities for the baby to experience some 

deficiencies, and result in babies’ dependency on parents, 
especially on the mother. The dilemma that occurred 

is that if a pregnancy is terminated, the child will die, 

reducing the burden on parents and children themselves. 

However, this choice, without any doubt, includes the 

act of abortion. An indication of a medical emergency 

detected from an early age of the pregnancy, whether 

it is life-threatening to mother and baby, suffering 

from severe genetic diseases or congenital defects, or 

it cannot be treated back to the normal conditions, will 

give difficulties for the baby to live outside of the womb. 
These two conditions surely head-on the dilemma. If the 

choice is to let the baby born, then there will be many 

difficulties faced; on the other sides, the termination will 
terminate the pregnancy.1

Based on the Maternal-Fetal Medicine Department’s 

data, in Russia between January 2002 and December 

2010, 962 women underwent uterine termination 

because of fetus abnormalities based on four specialists’ 

ultrasound examinations using Voluson 730 Expert (GE 

Healthcare). Most cases are predicted to have down 

syndrome, and others will have congenital disabilities 

such as heart defects. Termination of pregnancy is 

identical to an abortion performed by the mother or the 

doctor who provides the service.2

According to Law No. 36 of 2009 on Health (referred 

to as the Health Law),3Indonesia allows abortion with 

complicated requirements and emphasizes medical 

emergency to save pregnant women’s life. Legislation 

on abortion in the Criminal Code considers abortion a 

criminal offence. This rule creates additional problems 
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with the occurrence of many illegal abortion practices. 

The practice of illegal abortion often results in illness, 

complications, bleeding and leads to maternal death. The 

Criminal Code states abortion in 4 articles (299, 346, 

347, and 348)4, which rigidly regulate punishment for the 

perpetrator and abortion assistants, including doctors, 

nurses, and midwives. In the Health Law, this problem 

tries to be resolved by providing an opportunity for an 

abortion in an emergency to save pregnant women’s life. 

However, this article is not detailed and has multiple 

interpretations because it uses the terms “emergency 

conditions” and “certain medical measures”. These two 

terms have a big chance to be interpreted in various 

ways.

Article 76 of the Criminal Code stipulates that 

abortion may only be performed at the maximum 

gestational age limit (6 weeks), carried out by certified 
medical personnel at qualified service providers, with 
the consent of pregnant women and husbands (except for 

victims of rape).4 Meanwhile, the fetus is the result of 

conception, indicated by a fetal heart rate at eight weeks 

of age by an ultrasound examination or fetal detection 

devices.5 The problem is that abortion is also related to 

the Indonesian doctor’s oath to respect every life. The 

issue of abortion is further explained in Government 

Regulation No. 61 of 2014 on Reproductive Health 

dated July 21, 2014.6 The publicity of this government 

regulation is relatively high considering that abortion is 

a controversial issue. It is more popularly known as the 

Government Regulation on abortion rather than Kespro. 

Abortion permitted in this regulation is abortion with the 

indication of medical emergency and abortion of rape-

caused pregnancy. 

Discussion

Abortion Regulations in the Criminal Code

Basically, the problem of abortion qualified as a 
crime or a criminal act can only be seen in the Criminal 

Code even though the Health Law contains sanctions for 

abortion. The Criminal Code regulates various crimes 

and violations. Abortion in Indonesia’s Criminal Code 

is categorized as a criminal act or better known as 

Abortion ProvocotusCriminalis. In the Criminal Code, 

the criminal act of abortion is regulated in article 299, 

articles 346-349.4 Provisions on abortion are regulated 

in chapter XIV of the second book of the Criminal Code 

on crimes against lives (Articles 346-349).7

According to the juridical construction of Indonesian 

laws and regulations, abortion is an intentional act of 

aborting or terminating the womb by a woman or person 

ordered to do so. According to the Criminal Code, the 

term of a pregnant woman is a woman with her wish 

to abort her womb, while a doctor, midwife or medic 

can perform the abortion. There are various ways of 

abortion. One example of abortion is with the drug. The 

woman can directly drink the drug or inserted using a 

particular device into the woman’s uterus through the 

female genital opening. Abortion can consist of several 

types; spontaneous abortion, induced abortion, and 

therapeutic abortion. Usually, spontaneous abortion 

happens because of the low quality of eggs and sperm 

cells. Induced abortion is the intentional termination 

of a pregnancy before 20 weeks of gestation. Induced 

abortion because of medical indications is called 

therapeutic abortion.8

As stated in Article 346 of the Criminal Code, a 

woman who intentionally aborts or kills her womb 

or orders someone else to do it is punishable by a 

maximum sentence of four years. Based on this article of 

the Criminal Code, the criminal act of abortion consists 

of objective elements and subjective elements. The 

objective element consists of the elements of aborting or 

killing or ordering other people to abort or telling other 

people to kill their womb. In contrast, the subjective 

elements consist of aborting the womb, turning off the 

womb, ordering other people to abort and ordering other 

people to terminate the womb. There are four actions 

prohibited in Article 346 of the Criminal Code: aborting 

the womb, killing the womb, ordering other people to 

abort the womb, and ordering other people to kill the 

womb. Aborting the womb is committing an act of force 

by any means to cause the fetus or baby to come out 

prematurely.9

There are two deliberation points aimed. It is birth 

to release a fetus or baby from the womb and the fetus 

or baby’s death. Whereas in aborting act, its intentional 

elements are only aimed solely at the birth or discharge 

of a fetus or baby from the womb, whether life or death 
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does not matter. Therefore, killing a womb is declared 

as completed after the act has resulted in the fetus or 

baby’s birth and death. Meanwhile, aborting can only be 

declared as realized or completed after the act has been 

completed or has resulted in a baby or fetus coming out 

of the womb. In this context, a birth is a birth that is not 

due according to nature. It can be in the form of alive or 

dead baby or fetus.9

The third and fourth elements in Article 346 of 

the Criminal Code are ordering other people to abort 

the womb and ordering someone else to terminate the 

womb. This action involves two people who play a role 

in causing the baby or fetus to come out prematurely and 

causing the death of the baby or fetus. The meaning of 

involving two people is where two or more people do the 

act of aborting and killing a fetus or baby. The first is a 
pregnant woman who orders to abort and kill the baby or 

fetus, and the party ordered to do the act.9

A woman who intentionally aborts or kills her womb 

is subject to Article 346 of the Criminal Code, while a 

person ordered to abort or kill another woman’s womb 

is subject to Article 348 of the Criminal Code. Although 

specifically, people who are ordered to abort are subject 
to Article 348 of the Criminal Code, however, there are 

similarities to Article 346 of the Criminal Code where 

there is an agreement between women who deliberately 

want to abort their womb and other people who are 

ordered to abort their wombs. In this case, at least both 

parties have the same intention to abort or kill the womb. 

The element of violations in Article 346 of the 

Criminal Code is “intention”, preceding all other 

elements of Article 346 of the Criminal Code. Therefore, 

“intention” must be aimed at the elements of the act of 

aborting, killing, or ordering someone else to do the act 

on the object of her womb. In other words, the woman 

is willing to perform these actions in her womb, and she 

knows the consequences of her actions or other people’s 

actions will result in the death of the womb.

Still, based on article 346 of the Criminal Code, 

a woman who intentionally aborts or kills her womb 

or orders someone else to do so is punishable by a 

maximum imprisonment of four years. The intentional 

element placed in the front means all the elements behind 

must be overwhelmed with the intentional element. The 

perpetrator’s intentions in Article 346 of the Criminal 

Code are aimed at the womb’s death. It means the 

abortion of the womb or the womb’s death must be 

something intended, aimed at, desired, or imagined by 

the perpetrator that his actions will cause the death of 

the womb.

The Criminal Code only sees abortion as an act of 

taking a life away. Therefore, there are more articles 

regulating abortion in Chapter XIX, the second book 

of the Criminal Code, which regulates crimes against 

lives, chapter XIV regulates crimes against decency, 

and Chapter IV of the third book regulates violations 

of decency are only regulated each in one article. 

Meanwhile, abortion is related to the loss of life, but far 

from it, there are a series of previous actions that led to 

an abortion.

Following Articles 346-348 of the Criminal Code, 

in the case of the abortion of the fetus, it applies the 

term “killing the womb”. It is because, logically, the 

term killing is only applicable to animated creatures. 

Judging from the description of the fetal growth process 

mentioned above, the only pure fetus (aged between 16-

40 weeks in the womb) has been alive and have signs 

of life such as blood circulation, heart rate, and the 

fetus can move around in the womb. Regarding articles 

346-348 of the Criminal Code, there are two different 

terms: aborting the womb and killing the womb. The 

grammatical meanings of the two terms are different. 

However, the punishment imposed on each of the 

perpetrators remains the same. It has a maximum of four 

years in prison (Article 346), a maximum of twelve years 

in prison (Article 347) and a maximum of five years and 
six months in prison (Article 348). 

According to obstetrics, if the periodization of fetal 

growth becomes the basis, Article 346, 347, and 348 of 

the Criminal Code only apply to the term aborting the 

womb, which causes the abortion in the form of pure and 

advanced embryos (fetus aged 0 until before the 16th 

week). Meanwhile, the term “killing the womb” means 

causing death or eliminating the womb’s life as a pure 

fetus. For this term, other articles concerning murder 

must be subject to (for example, infanticide, because a 

pure fetus can already be equated with a baby).
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Article 346 of the Criminal Code ensnares women 

who intentionally abort or kill the womb either by doing 

it themselves or by ordering someone else, whereas if 

another person aborts or kills a woman’s womb without 

the woman’s consent, then it will be subjected to Article 

347 of the Criminal Code.

Based on the Health Law, Article 75 that every person 

prohibited from having an abortion can be excluded 

based on an indication of a medical emergency detected 

from an early age of the pregnancy. As stated in Article 

75 and strengthened by Article 77, the government must 

protect and prevent women from abortion, as referred to 

those mentioned above regarding the acts of abortion. 

It includes low quality, unsafe and irresponsible acts 

contrary to religious norms and provisions of laws and 

regulations. In the Health Law, the problem of abortion 

is regulated in Articles 75, 76 and 77.

Article 75 paragraph (1) states that everyone is 

prohibited from having an abortion. Paragraph (2), 

The prohibition as referred to in paragraph (1) may be 

exempted based on a) Indication of medical emergencies 

detected early in pregnancy. Medical emergencies 

include conditions of those that threaten the mother 

and fetus’s life, suffering from severe genetic diseases 

or congenital defects, or the condition where it cannot 

be cured back into normal and resulted in a difficult for 
the baby to live outside the womb; and b) rape-resulted 

pregnancy, which can cause psychological trauma for 

the victim. Paragraph (3), the actions referred to in 

paragraph (2) can only be carried out after going through 

pre-action counselling or advice and ending with post-

action counselling given by a competent and authorized 

counsellor. Paragraph (4), Further provisions on the 

indications of medical emergencies and rape, as referred 

to in paragraph (2) and paragraph (3), will be regulated by 

the government. Article 76 of the Health Law regulates 

that abortion, as referred to in Article 75, can only be 

carried out a) before 6 (six) weeks of pregnancy, counting 

from the first day of the last menstrual period, except 
in the case of a medical emergency; b) by authorized 

and certified health workers stipulated by the Minister; 
c. With the consent of the pregnant mother; d. With the 

husband’s permission, except for the victim of rape; and 

e. Health service providers who meet the requirements 

set by the Minister. The Criminal Code strictly prohibits 

abortion, but the provisions regarding the prohibition 

of abortion are excluded under the Health Law Article 

75 paragraph (2) based on an indication of a medical 

emergency detected from an early age in pregnancy. It 

includes conditions of those that threaten the mother and 

fetus’s life, suffering from severe genetic diseases or 

congenital defects, or the condition where it cannot be 

cured back into normal and resulted in difficulties for 
the baby to live outside the womb. Medical indications 

for the mother whether she is suffering from various 

diseases such as heart, kidney, liver, or hypertension. 

If the pregnancy continues, these diseases can threaten 

the life of the mother. Usually, the medical team will 

provide an alternative for the woman to discontinue her 

pregnancy full of risks. The child’s medical indication to 

be born is if it is known that the child is suffering from 

severe defects and has no hope of life, chromosomal 

abnormalities in the child, or if the mother has rubella 

(German measles).10 The criteria for fetal defects are not 

stated in the laws or regulations clearly, but according 

to the theory of fetal defects, it indicates a failure in 

developing organs and tissues while in the womb, which 

causes the fetus not to grow and develop according to its 

age. Then, an abortion can be done if the child (fetus) 

to be born considered having serious genetic diseases 

or abnormalities (severe defects). It is indicated that 

the baby cannot live outside the womb and make it 

difficult for the baby. For example, the fetus is suffering 
from EctopiaKordalisabnormalities (a fetus that will be 

born without a chest wall so that its heart can be seen), 

Rakiskisis (a fetus that will be born with an open spine 

without being covered with skin) and Anencephalus (a 

fetus will be born without a large brain).11 

The Legal Responsibility of Doctor Who Perform 

Abortions with Indication of Fetal defects in the Womb

The statutory regulations, in this case, apply the 

principle of “lex posteriori derogate legi priori”.This 

principle assumes that if a new regulation is promulgated 

without repealing the old regulation, which regulates 

the same material and both contradicts one another, 

then the new regulation will defeat the old regulation. 

Thus, Article 75 of the Health Law, which regulates 

abortusprovocatusmedicinalis, can still be applied in 
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Indonesia even though the rules are different from the 

formulation of criminal provocatus abortion according 

to the Criminal Code. The enactment of the lex posteriori 

derogate legi priori principle is one of the government’s 

efforts to develop criminal law in Indonesia. Many of 

the Criminal Code, rules which in particular situations 

are no longer relevant to be applied today. To overcome 

the Criminal Code’s weaknesses, the government issued 

a Health Law to provide a conducive atmosphere for 

Indonesian society’s current dynamics. The principle 

of lex posteriori derogate legi priori is a legal principle 

developed in all areas of law.12

Articles 75, 76, 77 and Article 194 of the Health Law 

states the provisions for regulating abortion; meanwhile, 

the prohibition on abortion is also regulated in Article 

75 paragraph (1) of the Health Law. The exception 

described in Article 75 paragraph (2) of the Health Law 

against having an abortion is given only in 2 conditions. 

The act of abortion as regulated in Article 75 paragraph 

(2) of the Health Law can only be carried out after pre-

treatment counselling or advice and ends with post-

action counselling given by a competent and authorized 

counsellor as described in Article 75 paragraph (3) of the 

Health Law.

The explanation on medical action is described in 

the Regulation of Minister of Health No. 290 of 2008, 

in Article 7 paragraph (3) at least includes diagnosis 

and procedures for medical action; b. The purpose of 

the medical action being measured; c. Other alternative 

actions and their risks; d. Risks and complications may 

occur; e. The prognosis for the action taken; f. Estimated 

cost. 

As explained in Article 75 paragraph (2), a doctor 

who performs an abortion with indications of a medical 

emergency, such as the fetus suffers from a severe 

genetic disease or congenital defect, cannot be convicted. 

Article 4 paragraphs (1) to (3), Regulation of the Minister 

of Health No. 290 of 2008 on Approval of Medical 

Action,13 if the mother who is going to be aborted in 

an emergency, the doctor may take action without the 

permission of the mother and or her family to save her 

life,14 then the doctor’s action cannot be convicted. It is 

also applicable for other emergencies conditions such as 

the mother has severe bleeding, severe depression due to 

rape, life-threatening pregnancy, and a pregnancy where 

it threatens the fetus’s health and life (suffering from 

severe genetic diseases or congenital defects) 

Conclusion

The legal norms for abortion of fetal defects in the 

womb in Indonesia are stated in the Criminal Code, 

articles 346-349. It is categorized as criminal acts 

(AbortusProvocotusCriminalis). In contrast, the Health 

Law, article 75 paragraph (2) excludes the prohibition 

of abortion with an indication of the emergency of 

mothers and babies which is suffering from severe 

genetic diseases or congenital defects, or the condition 

where it cannot be cured back into normal and resulted 

in difficulties for the baby to live outside the womb. The 
legal responsibility for doctors who do an abortion with 

the indication of fetal defects in the womb is regulated 

in article 4 paragraph (1), (2) and (3), Regulation of 

the Minister of Health No. 290 of 2008 on Approval of 

Medical Action. If the mother who will be aborted is 

an emergency, the doctor may take action without any 

permission from her or her family to save her life,14 

then the doctor’s action cannot be convicted. It is also 

applicable for other emergencies conditions such as the 

mother has severe bleeding, severe depression due to 

rape, life-threatening pregnancy, and a pregnancy where 

it threatens the fetus’s health and life (suffering from 

severe genetic diseases or congenital defects) 
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Abstract 

Measles is one of the leading causes of morbidity, mortality, and disability in children under two years 
worldwide. The study aimed to analyze factorsassociatedwiththe second dose of measles immunization in 
children under two years in 2019 in Indonesia. The study carried out the ecological analysis using secondary 
data from the 2019 Indonesian Health Profile. The Ministry of Health of the Republic of Indonesia reported 
that in 2019. The study takes 34 provinces as samples. The dependent variable is the coverage of the second 
dose of measles immunization in children under two years. The independent variable isthe ratio of primary 
health centers per district by province, the percentage of primary health centers with sufficient nurses, and 
the percentage of primary health centers with enough midwives. The results showed that three variables 
tended to be related to the second dose of measles immunization in childrenunder two years. The three 
variables consist of theratio of primary health centerper district, percentage of the primary health center with 
sufficient nurses, and percentage of the primary health center with enough midwives. The study concluded 
that the three independent variables analyzed tended to correlate with the coverage of the second dose of 
measles immunization in children under two years. 
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Background 

Measles is a severe acute viral infectious disease that 

is highly contagious. Measles is caused by Paramyxovirus 

and is transmitted mainly by air (airborne). The 

transmission attack rate is more than 90% of infected 

individuals from 4 days before to 4 hours after the rash’s 

appearance. This disease’s incubation period occurs at 

7-18 days1. Measles is believed to be the leading cause 

of death in children worldwide2. Immunization has 

reduced measles transmission worldwide, a decrease 

of 73% between 2000-2018 worldwide, so a Measles-

Rubella (MR) campaign was launched to vaccinate all 

children between 9 months and 15 years of age3.

Over the years, the global coverage for measles’ 

first dose is 85%, while the second dose is 67%. This 
immunization coverage is less than 95%, which is needed 

to prevent an outbreak1.After carrying out essential 

compulsory vaccination, the second dose of measles is 

one immunization type that gets more attention. The 

attention is following Indonesia’s obligation to the world 

to participate in preventing measles and rubella in 2020. 

The participation isto achieve measles coverage at any 

level of 95% in all zone4.

The coverage of the measles immunization program 

in Indonesia in 2019 is 95.14%. This figure has met the 
target of 95%. The second dose of measles immunization 

coverage pattern for the last ten years has consistently 
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been above 90%. However, when compared to data from 

Riskesdas 2018, there were differences, especially in 

children aged 12-23 months who received the measles 

vaccination, which is only 77.3%4.Areas in Indonesia 

with the lowest coverage of the second dose of measles 

immunization are Aceh (50.16%) and Papua (69.98%)4.

The study aimed to analyze factors associatedwiththe 

second dose of measles immunization in children under 

two years in 2019 in Indonesia. 

Materials and Methods 

Study Design

The authors designed the study using an ecological 

analysis approach. Ecological studies focus on 

comparisons between groups, not individuals. The 

data analyzed is aggregate data at a particular group 

or level, which in this study is the provincial level. 

An ecological analysis variable can be aggregate 

measurements, environmental measurements, or global 

measurements5,6. 

Data Source

The authors conduct the study using secondary data 

from the 2019 Indonesia Health Profile report7. 

Data Analysis 

This study’s dependent variable is the coverage of 

the second dose of measles immunization in children 

under two years in 2019. In addition to the coverage of 

the second dose of measles immunization in children 

under two years 2019 as the dependent variable, there 

are three independent variables analyzed in this study, 

namely the ratio of primary health center per sub-

district, percentage of the primary health center with 

sufficient nurses, percentage of the primary health center 
with sufficient midwives by province. The public health 
center, following the provisions to Regulation 75/2014 

of the Minister of Health. The public health center has 

been defined as a public health service that organizes 
the community by prioritizing health promotion and 

prevention to achieve the highest public health status in 

its work area8. Data were analyzed bivariate by using 

cross-tabulation. The entire analysis process utilizes 

SPSS 23 software. 

Results and Discussion 

Table 1. Descriptive statistics of variablessecond dose of measles immunization under in children two years 
in Indonesia in 2019

Statistics

The coverage of the 
second dose of measles 

immunization in 
children under two years

The ratio of the 
primary health 
centerin sub-

district by province

Percentage of the 
primary health 

center with 
sufficient nurses

Percentage of the 
primary health 

centerwith sufficient 
midwives

N 34 34 34 34

Mean 64.33 1.57 5.70 3.77

Median 62.50 1.41 4.67 2.57

Mode 25.60a 1.36a 00.00 00.00
Std. 

Deviation
18.75 1.03 4.17 3.37

Variance 351.67 1,063 17.44 11.40

Range 72.20 6.88 19.01 12.93

Minimum 25.60 0.28 0.00 0.00

Maximum 97.80 7,16 19.01 12.93
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Source: The 2019 Indonesia Health Profile 

Table 1 provides descriptive statistics of all 

variables analyzed in this study. Based on table 2, it is 

found that the dependent variable coverage of second 

dose measles immunization has a minimum value of 

25.60, a maximum value of 97.80, so that it has a range 

of 72.20. Whereas for the independent variable, the 

ratio of primary health centerper district has a minimum 

value of 0.28, a maximum value of 7.16, so it has a 

range of 6.88. The percentage of primary health centers 

with sufficient nurses and primary health centers with 
sufficient midwives ranged from 19.01 and 12.93. 

Table 2. Cross-tabulation the coverage of second dose of measles immunization under in children two years 
and the ratio of the primary health center in sub-districts by the province in 2019

The ratio of the primary health 
centerin sub-district by province

The coverage of second dose measles immunization in childrenunder two 
years 

Low
(25.60 - 49.66)

Middle 
(49.67- 73.72)

High 
(73.73 - 97.80)

N % N % N %

Low (0.28 - 2.576) 9 26.47 13 38.23 11 32.35

Middle (2.57 - 4.86) 0 0 0 0 0 0

 High (4.87– 7.16) 0 0 0 0 1 2.94

Total 9 26.47 13 38.23 12 38.23

Source: The 2019 Indonesia Health Profile 

Based on Table 2, the coverage of second dose measles immunization in children under two years is in the high 

category, with the primary health center’s ratio in sub-districts by province being in the high class having the lowest 

percentage (2.94%). 

Table 3. Cross-tabulation the coverage of second dosemeasles immunization under in children two years and 
the percentage of the primary health center with sufficient nurses in 2019

Percentage of the primary health 
center with sufficient nurses

The coverage of second dose measles immunization in children under two 
years 

Low
(25.60 - 49.66)

Middle 
(49.67- 73.72)

High 
(73.73 - 97.80)

N % N % N %

Low (0 - 6.33) 1 2.94 5 14.70 1 2.94

Middle (6,34 –12,66) 5 14.70 5 14.70 8 23.52

High (12.67 - 19.01) 3 8.82 3 8.82 3 8.82

Total 9
 

26.46
13 38.23 12 35.28

Source: The 2019 Indonesia Health Profile 
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Based on table 3,the coverage of second doseof 

measles immunization underin childrentwo years in the 

high category and the percentage of the primary health 

center with sufficient nurses in the medium category had 

a higher percentage (23.52%). Whereas in the category 

of the percentage of the primary health centerwith high 

nurse adequacy, the category of immunization coverage 

was low with a low percentage (8.82%). 

Table 4. Cross-tabulation the coverage of second dose measles immunization in children under two years 
and the percentage of the primary health center with sufficient midwives in 2019

Percentage of the primary health center 
with sufficient midwives

The coverage of second dose measles immunization in children under 
two years

Low
(25.60 - 49.66)

Middle 
(49.67- 73.72)

High 
(73.73 - 97.80)

N % N % N %

Low (0 - 4.30) 3 8.82 6 17.64 8 23.52

Middle (4.30 - 8.61) 4 11.76 4 11.76 4 11.76

High (8.61 - 12.93) 2 5.88 3 8.82 0 0

Total 9 26.47 13 38.23 12 35.29

Source: The 2019 Indonesia Health Profile 

Based on Table 4, it can be seenthat based on the 

coverage of the second dose of measles immunization 

in children under two years in the high category, the 

percentage of the primary health center with low 

midwifery adequacy category has the highest percentage 

(23.52%). While the coverage of second dosemeasles 

immunization for children under two years was in a low 

category, the primary health center’s percentagewith 

sufficient midwives in the high category had a low 
percentage (5.88%).

The existence of significant differences in 
immunization coverage between provinces is evidenced 

by the reasonably high range value, namely 72.20. 

Following the 2019 Indonesia health profile data 
statedareas in Indonesia with the lowest coverage of 

second dose measles immunization, namely Aceh 

(50.16%) and Papua (69.98%)7. In another study, it 

was stated that there was a relationship between the 

recording and reporting system at the primary health 

centerand the measles immunization coverage9. Measles 

immunization coverage is also influenced by several 

factors, including the knowledge of mothers aged 18-24 

months about advanced DPT and measles immunization 

is lacking, so they do not bring their children for further 

measles immunization10. 

The percentage of primary health centers with 

sufficient nurses and the rate of primary health centers 
with sufficient midwives ranged from 19.01 and 12.93. 
The government cannot distribute personnel in the Java-

Bali region the same as in Sumatra and Indonesia’s 

eastern area. The number of auxiliary primary health 

centerpersonnel varies greatly between Java-Bali, 

Sumatra, and eastern Indonesia. The distribution shows 

sufficient personnel in Java-Bali so that the auxiliary 
primary health centercan be filled with adequate 
personnel11,12.

The coverage of second dosemeasles immunization 

in children under two years was in the high category. The 

primary health center ratioin sub-districts by province 

was in the high category, having the lowest percentage 

(2.94%). This information shows a tendency for a 

positive relationship between the coverage of second 
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dose measles immunization in childrenundertwo years 

and the ratio of the primary health center in sub-districts 

by province. The primary health centeris responsible for 

administering health efforts for the first level13. Access 

to health facilities with geographical situations and 

conditions is a big challenge in providing immunization 

services evenly throughout Indonesia. Based on the 

results of previous research on the effect of access to 

health facilities on completeness of immunization for 

children under two years, it was found that there was 

a significant relationship between travel times to health 
facilities. Travel time to non-community-based health 

care facilities with complete immunization for children 

under two years after being controlled by maternal age 

variables, maternal education, maternal occupation, 

family socioeconomic status, and area of residence14. 

The primary health center’s successin running the 

program is determined by human resources that are 

balanced between medical personnel and promotive and 

preventive personnel on the other hand15.

The primary health center percentagewith sufficient 
nurses to coversecond dose measles immunization under 

two years children was high. In contrast, in the category 

of the primary health center percentage with high nurse 

adequacy, immunization coverage in the low category 

resulted in a low percentage. This information shows a 

trend towards a positive relationship between the coverage 

of second dosemeasles immunization in children under 

two years with the percentage of the primary health 

center with nurses’ adequacy. From the results of several 

studies and discussions, it can be concluded that there 

is a relationship between the presence of immunization 

officers, availability of vaccines, work motivation of 
immunization implementers, recording and reporting 

systems, community motivation in immunization, and 

coverage of advanced measles immunization9.Similar to 

the research results stating that health worker density is 

positively related to vaccination coverage of children in 

developing countries.The interpretation is that a higher 

density of health workers, including nurses, increases the 

availability of vaccination services over time and space, 

making it more likely that children will be vaccinated16.

The second dose of measles immunization coverage 

for under two yearschildren was in the high category; 

the primary health center’s percentagewith sufficient 
midwives in the low category had the highest rate.While 

the second dose of measles immunization coverage 

for under two yearschildren was in a low category, 

the primary health center’s percentagewith sufficient 
midwives in the high category had a low percentage. 

These results indicate a trend towards a positive 

relationship between the coverage of the second dose 

of measles immunization in children under two years 

with the percentage of the primary health centerwith 

nurses’ adequacy. Nurses’ and midwives’ geographic 

distribution is better than that of doctors, but there are 

still disparities.

Based on the Ministry of Health’s latest data, most 

nurses and midwives are located in Java and Sumatra 

islands compared to Papua, NTT, and Maluku islands. 

The lack of percentage of the primary health center 

with sufficient nurses and midwives in Indonesia will 
affect immunization coverage. Only a few provinces 

meet the WHO recommended ratio, namely, 1.58 nurses 

and 0.75 midwives per 1000 population17. Although 

the ratio of midwives was still below standard, several 

provinces were able to show better performance in the 

MCH program than those that met the ratio18. In other 

research, it was found that there was a relationship 

between the role of health workers at the primary health 

centerwith a history of immunization.We hoped that 

the primary health centerwould continue to increase 

education about vaccination benefits by making direct 
visits to the community, especially in social and religious 

activities19. 

Conclusions 

The study concluded that the three independent 

variables analyzed tended to correlate with the coverage 

of the second dose of measles immunization in children 

under two years. The three variables are a ratio of primary 

health centerper district, the percentage of primary 

health center with sufficient nurses, and the percentage 
of primary health centerswith enough midwives. 
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Abstract

Background: A latent lip print can be important evidence, and specific substances are needed for the 
development of a latent lip print. However, collecting the lip print may difficult due to people who have 
sensitive skin with lipsticks and almost men who do not wear lipstick. Moreover, the enhancement methods 
of latent lip print are still lack of standardization and consistency. 

Aim: To develop a new staining method for the study of the lip print patterns Thai population.

Method: The latent lip prints were collected from 24 males and 24 females. The ability of Roselle extract 
was investigated for developing latent lip prints on cigarette paper. The developed lip print was used for 
the morphological pattern analysis using Suzuki and Tsuchihashi’s classification criteria combined with 
Autodesk SketchBook. 

Result: The results revealed that Roselle extract exhibited potential as a staining dye for the development 
of latent lip prints on cigarette paper. Among the 24 males and 24 females, Type I was found to be most 
common and was present in 54.55% of the volunteers, followed by Types I’, II and IV (21.12%, 14.58%, 
and 9.03%, respectively). The least common patterns were Types III and V, each represented in 0.35% of 
the total volunteers. 

Conclusion: latent lip print could be used for study of lip print pattern by stained with Roselle extract. 
Moreover, a digital method using Autodesk SketchBook serves as an alternative method that provides ease 
in storing and identification of lip print pattern.

Keywords: Forensic Sciences; Natural dye, Latent lip print, Digital method, Cheiloscopy.

Introduction

The analysis of lip prints is referred to as cheiloscopy. 

Individual lip prints can be identified by differences in 
the pattern of grooves that develop during the sixth week 

of intrauterine life1. Moreover, individual lip prints are 

unique which possible use for personal identification 2-3.

A lip prints can be visible or latent which may serve 

as a physical evidence. A good quality lip print requires 

a staining dye for the development of the latent lip print. 

When a sprinkle of black fingerprint powder was used, 
some latent lip prints developed lip print patterns4. 

Aluminum powder, silver metallic have also been used 

to develop latent lip prints2. The lysosome dyes (Sudan 

III, Sudan black, and oil red O) dissolve with lipids 
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produced from the sebaceous glands of the lips2. These 

dyes are also effective on both, non-porous and porous 

surfaces5.

Several studies have reported that synthetic dyes 

can cause allergies and cancer. In contrast, natural dyes 

are not only safe for humans, but also environment 

friendly6. Interestingly, indigo, a plant-derived natural 

dye, has been used previously to develop latent lip 

prints7. However, sprinkling of the powdered dye could 

destroy the groove patterns of the lip print.  Moreover, 

collecting the lip print may difficult due to people who 
have sensitive skin with lipsticks and almost men who 

do not wear lipstick. Thus, it is important to develop a 

new method for enhancing the latent lip print.

Hibiscus sabdariffa, also known as roselle which 

can be used as food, traditional medicine and fiber8. 

The most Roselle quality is from Thailand and Sudan. 

However, the main world suppliers are China and 

Thailand8. Besides its advantage for a food or traditional 

medicine, several studies have been used the Roselle 

extract as staining solution for histological study6, 9-12.  

This study aimed to use a Roselle extract as a 

solution for the development of latent lip print and their 

application for study of the lip groove pattern. Moreover, 

this study also aimed to assess a digital technology to 

manage and analyze lip print patterns.

Materials and Methods

Preparation of staining solutions

A fresh Roselle were purchased from the Iyara 

Market, Pathumthani province, Thailand. 10 grams of 

roselle dye were dissolved in 100 mL of 70% ethanol 

and sonicated for 30 minutes at 60°C. Finally, the 

extracted solution was filtered using Whatman filter 
paper No. 1. The extracted Roselle solution was retained 

in glass bottles at 25-28º C. Crystal violet stain was used 

as a reference dye. 

The morphological pattern study of the latent lip 

print.

Lip prints were collected from 24 males and 24 

females from Department of Medical Technology, 

Faculty of Allied Health Sciences, Thammasat 

University, Thailand, whose aged between 18 - 35 years. 

For latent lip print collection, the lips were cleaned 

with normal saline solution and air-dried. Next, Vaseline 

petroleum jelly was applied uniformly on the lips and a 

lip impression (as three replicates) was taken on a 7 × 5.5 

cm cigarette paper for 15 s. The time interval between 

the first and subsequent prints was 1 min. The latent lip 
prints were stained by dipping for 25 s and air-dried. 

The stained latent lip prints were scanned using 

Epson V39 at a resolution of 1200 dpi. The scanned 

pictures were viewed and analyzed by Autodesk 

SketchBook. Each latent lip print picture was divided 

into six quadrants (Fig.1). A color code was used for 

represent each type of lip print pattern as orange, red, 

green, yellow, white and gray for lip print type I, I’, 

II, III, IV and V, respectively (Fig.1). The stained 

latent lip prints pictures were classified according to 
the morphological pattern of the lip print using Suzuki 

and Tsuchihashi’s classification criteria. Pearson’s chi-
squared test was used to compare the frequency of the lip 

groove types between the Thai population and previously 

reported populations 2, 13, 15, 19, 23-26. Statistical analyses 

were conducted using SPSS version 22.0 (IBM Corp., 

Armonk, NY, USA).
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Fig. 1 Analysis of Lip print pattern with color code using Autodesk SketchBook.

Results

The morphological pattern study of the latent lip 
print

A total of 48 latent lip prints were collected 

on cigarette paper (Figs. 2A, 2C, 2E and 2G) and 

stained with the Roselle extract (Figs. 2B and 4F) 

or crystal violet stain (Figs. 2D and 2H). The results 

showed similar color intensity and groove clarity of the 

developed lip prints following staining with Roselle 

extract and crystal violet. 

Each lip print collected from the volunteer was 

divided into six quadrants, and each quadrant was 

analyzed independently by drawing a color line in 

Autodesk SketchBook. Among the 24 males and 24 

females, Type I was found to be most common and was 

present in 54.55% of the volunteers, followed by Types 

I’, II and IV (21.12%, 14.58%, and 9.03%, respectively). 

The least common patterns were Types III and V, each 

represented in 0.35% of the total volunteers (Table 1).
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Fig 2. Four examples from 48 lip prints; latent lip prints detected on cigarette paper by the roselle extract 
staining method (B and F) and crystal violet staining method (D and H).
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Table 1 Lip prints pattern distribution (n)

Types n %

Ⅰ: complete vertical groove 157 54.55

Ⅰ′: incomplete vertical groove 61 21.12

Ⅱ: branched vertical groove 42 14.58

Ⅲ: intersected groove 1 0.35

Ⅳ: reticular groove 26 9.03

Ⅴ: undetermined vertical groove 1 0.35

In the lip prints from the male volunteers, the order of the most common patterns was Types I > II > IV > I’. 

Types II and V were not found in the male population. In the lip prints from the female volunteers, the order of 

appearance of the patterns was Types I > I’ > II > IV > III and V. The significant difference in Lip print I’, II, and IV 
was observed between both sexes (χ2=19.31, p<0.001, χ2=19.08, p<0.001, χ2=10.68, p<0.001, respectively) (Table 
2 and Fig.3)

Table 2 Lip prints pattern distribution regarding gender (%)

Types Male Female χ2 p-value

Ⅰ: complete vertical groove 50.00 59.03 0.74 0.380

Ⅰ′: incomplete vertical groove 7.64 34.72 17.31 <0.001∗

Ⅱ: branched vertical groove 26.39 2.79 19.08 <0.001∗

Ⅲ: intersected groove 0.00 0.69 0.69 0.406

Ⅳ: reticular groove 15.97 2.08 10.68 <0.001∗

Ⅴ: undetermined vertical groove 0.00 0.69 0.69 0.406
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Fig 3. Distribution of the lip print pattern using 
Suzuki regarding gender after the roselle extract 

staining.

The frequencies of the lip print patterns were 

compared among this study and other ethnic groups 

reported earlier (Table 3). Type I was the most common 

pattern in Malaysian (Melaka, Malaysia)13, Indian 

(Maharashtra state, India)19, Libya23 and this study with 

29.84%, 46.50%, 56.72% and 54.51% respectively. On 

the contrary, Type II was the most frequent pattern in the 

Portuguese population15 with 35.50%, the Type III lip 

print was found in the Brazilian2, Portuguese 15, Egyptian 

(Alexandria University, Egypt)24 and Malaysian 

(Alexandria University, Egypt)24 with 44.00%, 34.00%, 

37.50% and 35.45%, respectively. Type V was the most 

common pattern in Iranian25 and Goan population26 with 

35.35% and 53.42%, respectively. Overall, the lip print 

pattern frequency of the Thai group differed signifi cantly 
from the other ethnic groups (p = 0.000).
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Table 3 Lip prints pattern frequencies among population.

Population
Lip print patterns

Type Ⅰ Type Ⅰ′ Type Ⅱ Type Ⅲ Type Ⅳ Type Ⅴ χ2 p-value

Thai (This study) 54.51 21.18 14.58 0.35 9.03 0.35   

Brazilian2 30.00 12.00 4.00 44.00 1.00 0.00 65.13 <0.001

Malaysian13 29.84 13.44 23.12 22.45 9.64 1.61 33.13 <0.001

Portuguese15 22.50 2.50 35.50 34.00 3.00 2.50 74.38 <0.001

Indian19 30.63 1.88 16.50 25.38 8.63 17 63.30 <0.001

Libya23 56.72 7.07 18.49 9.40 8.17 0.00 16.34 0.005

Egyptian24 4.60 10.80 24.50 37.50 21.25 1.65 90.26 <0.001

Malaysian24 5.00 10.80 29.55 35.45 15.00 4.15 88.74 <0.001

Iranian25 9.24 24.17 16.69 3.30 10.74 35.35 69.33 <0.001

Goun26 16.33 17.28 10.42 0.59 2.05 53.42 78.5 <0.001

Discussion

The objective of the present study was to use the 

Roselle dye extract for developing latent lip prints and to 

use the developed lip prints for study of morphological 

analysis. In this study, soaking of the latent lip print 

was used as the staining method instead of the brushing 

technique. However, collecting lip prints is a highly 

sensitive technique that depends on the lip’s impression 

or pressure during collection17. As recommended by 

previous studies14-15,24,26 , the lips should be cleaned 

with a napkin before collecting the prints, and lipstick 

should be applied uniformly.

Generally, a manual method was used for lip print 

pattern analysis. Hence, it is necessary to apply digital 

methods for managing and analyzing lip print pattern. In 

this study, Autodesk SketchBook was used for lip print 

pattern analysis. Result revealed that a digital method 

provide ease in storing and identification of lip print 
images. Likewise, the study conducted by Rachana V. 

Prabhu et al. Adobe Photoshop 7.0 was introduced for 

the lip print analysis in Goan dental students.

In this study, latent lip prints were detected from 

48 volunteers using the Roselle staining method. The 

results from the Roselle dye were similar to those with 

the crystal violet, indicating their reliability. Thereafter, 

the frequencies of the lip print pattern were performed 

using Autodesk SketchBook. The 48 lip groove patterns 

from the Thai volunteers revealed statistically significant 
results and among them no two lip prints were identical. 

The unique arrangement of the lip groove patterns 

confirmed to the findings by Suzuki et al.16. The Type 

I lip print pattern was found to be the most common 

(54.55%) followed by Types I’, II, and IV. These results 

are similar to the findings for Type I in Libya populations 
(56.72%). In the present study, the frequency of Type 

I’ was 21.18%. This is in accordance with the study 

conducted by Nazanin et al. (Iranian populations, Type 

I’= 24.17%)25. 

The frequency of Type II was 14.58% in the current 

study. Similar results were found in Indian19, Libyan23 

and Iranian populations25. In the Brazilian population2, 

Type III pattern was most common, and was present in 

44.00% of volunteers. In contrary, only 0.35% of Type 
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III was observed in this study which coincide with the 

findings in Goun populations26.

For Type IV lip pattern, results of the present 

study agree with Malaysian13, Indian 19, Libyan23 and 

Iranian25. While Type V was the least observed in 

current study. This is in contrast to Iranian populations25 

and Goun populations26. They reported that Type V 

was the most frequent lip groove patterns (35.35 % and 

53.42%, respectively).

Nevertheless, the arrangement and the frequencies 

of the lip groove patterns are differ among populations24. 

This variation in the lip print pattern could be explained 

that geographical origin and ethnicity of volunteers24, 26.  

Conclusion

The current study demonstrated the efficacy of 
roselle dye as a staining agent to develop latent lip 

prints. The stained lip print could be used for study 

of lip print pattern. Moreover, a digital method using 

Autodesk SketchBook serves as an alternative method 

that provides ease in storing and identification of lip 
print pattern. However, studies with larger sample sizes 

should be performed to confirm these results. 
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Abstract

Introduction: Training period is the most important period of the teacher’s career.Doubtlessly, trainee 
teachers are exposed by high requires may developed subsequently to academic burnout.

Aim of the Study : The objective of this research is to assess the academic burnout levels of trainee teachers 
during the training period and measure the internal reliability of the MBI-SS scale and each dimension. 

Materials and Methods: A cross-sectorial study took place between January and March 2020.Seven 
hundred and thirty-nine trainee teachers affiliated to Rabat-Salé-Kénitra Regional Center of Education and 
Training(CRMEF) responded to the French version of the MBI-SS instrument. 

Results: This sample is divided into 52,5 % Men et 47,5 % Women. The average age is 27,4 ± 4,9 years. The 
burnout scores conclude that more than 50% of participants are the moderate to severe levels of emotional 
exhaustion and cynism. Moreover, the internal reliability was calculated to test the homogeneity into the 
different dimensions.The Cronbach’s alpha value for all items was 0.75.

Conclusion: This preliminary study can be applied to more specific samples in other regional centers.

Keywords: Trainee teacher, CRMEF, academic burnout, reliability.
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Introduction

Teacher’s stress and academic burnout has a long 

history. It has become a research topic with worldwide 

Interest(1). However, stress among trainee teachers is less 

well researched, perhaps in part because, as(2)suggested, 

it is seemed as a normal transition from novice to 

qualified teacher (3).

In Morocco, the regional training and education 

centers (CRMEF) (4)manage the professional training 

future teachers lasts two years. The first year, no less 
than 7 months, is organized between the centers and 

school based-training in order to prepare them to cope 

with the teaching demands. While the second year is 

proceeded, alternately between workplace assignment 

and CRMEF centers in sight to start their career develop 

professional teaching skills, prepare and present their 

supervised personal research project.According to this 

demands,trainee teachers appear to run a great risk of 

falling victim and seem to be very vulnerable to the 

burnout syndrome(5). There are many stressful events 

that can lead to psychological distress (a mental state 

characterized by anxietyand depression), which can 

adversely affectstudent teacher’s well-being (6). 

DOI Number: 10.37506/ijfmt.v15i3.16012
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Therefore, it is important to investigate this 

phenomenon especially at the beginning of trainee 

teacher’s career because they may influence the general 
trainee’s attractiveness, can also have a significant effect 
on their efficacy and implication into CRMEF centers 
in training periods and may be an important indicator 

in predicting professional burnout after their workplace 

assignment(7).

To date, most research has explored academic 

burnout. It can be appeared due to feeling exhausted 

because of study demands, having a cynical and detached 

attitude towards one’s studies, and feeling incompetent as 

a student (8). To assess burnout in students,(8) developed 

the Maslach Burnout Inventory–Student Survey (MBI-

SS), a psychometric scale based on the MBI-GS(9), in 

which terms like “work” were replaced with “study”.

In three factor validity, this scale has been confirmed 
in Germany(10), Brazil(11), Chile (12), Colombia (13), 

France (14), Portugal (15 China (16), and South Korea(17). 

Nevertheless, certain research put forward two 

dimensions for the academic burnout conception with the 

essential dimensions being exhaustion and cynicism(18) 

(19).

In a similar vein, other factors may trigger the 

academic burnout in training periods such as living 

conditions (transport, accommodation, catering, 

grants), training requirements, inadequacy between 

initial and professional training at the CRMEF 

continuously, disaffiliation in class activities issues (7), 

poor relationship between trainees and their trainers or 

CRMEF administration staff, lack of security about their 

career. 

To explore this reality,the current paper aimed to 

determine the frequency of academic burnout among 

Moroccan trainee teachers and examine the internal 

consistency of the MBI-SS scale used.

Materials and Methods

The Research Committee of the Francophone 

University Agency (AUF) “Apprendre programme”, 

Ibn Tofail university professors and CRMEF center 

approved this study. From November to December 

2019, a pilot questionnaire was self-administered to 30 

volunteer registrars to determine whether any questions 

were unclear/ ambiguous or uncomfortable to answer. 

Between January and March 2020, 738 trainee 

teachers who belong to 2017, 2018, 2019and 2020 

promotion participate to success this study.

Non-probability sampling was used to decrease the 

probability of selection. The first page of the survey 
describes the objectives of the study and remind the 

anonymity and confidentiality of the data collected. All 
738 respondents expressed their consent and desire to 

participate in this study.

The questionnaire includes a biographical section to 

gather information such as age, gender, family situation, 

region of origin, university level, training center or annex, 

year of internship, training center.Other items assess 

training requirements, training demands, interpersonal 

relationships, safety in training, and feelings of self-

efficacy.

To complete our survey, we used the French 

version of MBI-SS (14).This translated version was 

not different from the original one in terms of content 

and meaning.The validated 15-itemsMaslach Burnout 

Inventory – Student Survey assessed burnout in three 

subscales: emotional exhaustion which represent the 

basic individual stress component of the syndrome 

and define severe fatigue caused by demands (5 items, 
e.g. I feel emotionally drained by my studies); cynism 

represented the interpersonal component of burnout 

which defined by the detachment and mental distance to 
studies (4 items, e.g. I have become more cynical about 

the potential usefulness of my studies); and academic 

efficacy was measured with six items, representing the 
self-evaluation component of burnout, which defined by 
the low sense of accomplishment (e.g., “In my opinion, 

I am a good student”)(7)(16). Students were asked to 

indicate the level of agreement with each item, which 

were scored on a 7-point Likert-type scale ranging from 

0 to 6, in order to best describe how frequently they felt 

in a particular way. The questionnaire has been validated 

internationally(8). Emotional exhaustion was measured 

using five questions (low = 5-13; moderate = 14- 22; 
high= 23-30), while cynicism was measured using four 
questions (low = 4-10; moderate = 11-17; high=18-24), 
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academic efficacy was measured using six questions 
(low= 6-16; moderate =17-26; high= 27-36) (14)High 

levels of either emotional exhaustion ordepersonalization 

were defined as having burnout. Therefore, High scores 
on Emotional Exhaustion, Cynicism, and low scores on 

Academic Efficacy are indicative of burnout (Academic 
Efficacy items are reverse scored).

In order to assess burnout among trainee teachers, 

the French version of Maslach Burnout Inventory-

Student Survey (MBI-SS) developed by (14)was used(20).

Results

A. Statistical Analysis

All data was exported from Excel v365(Microsoft 

Corporation, Redmond, WA) to SPSS v25 (IBM 

Corporation,Armonk, NY). Descriptive statistics 

werepresented (Table 1).The data analysis, descriptive 

and analytical statistics were used to calculate the mean, 

the standard deviation and scores of the MBI-SS items.

After verifying the normality distribution of the data, 

the internal consistency of the MBI-SS was assessed by 

standardized Cronbach’s coefficient alpha.

Table 1: Socio-demographics variables

Academic degree

Licence 505 (68,4)

Master’s 215 (29,1)

Phd 17 (2,3)

other 1 (0,1)

Training center or annex

Rabat -CRMEF 384 (52,0)

Khemissat -CRMEF 9 (1,2)

Kenitra-CRMEF 310 (42)

Sidi Kacem- CRMEF 35 (4,7)

Internship year

2017 72 (9,7)

2018 160 (21,7)

2019 114 (15,4)

2020 392 (53,1)

Training Cycle

Primary 417 (56,4)

Secondary 321 (43,5)
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Seven hundred and thirty-eight trainee teachers met 

the eligibility criteria for this study. The trainee teachers 

are divided into 52.5% men and 47.5% women (Table 1). 

The average age is 27.4 years with a standard deviation 

of 4.9. The age of the respondents varies between 21-45 

years old

The trainee teachers mainly represented in this 

sample come from CRMEF Rabat (52%) and CRMEF 

Kenitra (42%). More than two-thirds of these trainee 

teachers have a bachelor’s degree (68.4%) and 29.1% 

have a master’s degree. The disparate number of 

respondents allowed us to group them into classes.53, 

1% are from the class of 2020, 15.4% are from the 

class of 2019, 21.7% are from the class of 2018 and 

9.7% are from the class of 2017. More than half of the 

respondents are in the primary cycle while 43.5% are in 

the secondary cycle.

B. Descriptive analysis of the Maslach Burnout 
Inventory‐Student Survey (MBI‐SS)

As it seems in table 3, mean and standard deviation 

of scores in emotional exhaustion, cynism and academic 

efficacy are respectively (17,83 ±4,64), (13,28 ± 3,96), 
(22,66 ±5,75). It is important to mention that academic 

efficacy mean is higher than emotional exhaustion and 
cynism mean.

C. Evaluation of academic burnout according 
to MBI-SS

Table 2: MBI-SS scores

Variables
Participants (738)

n Percentage

Emotional Exhaustion (EE)

Low 123 16,67%

Moderate 492 66,67%

High 123 16,66%

Cynism

Low 182 24,7%

Moderate 452 61,3%

High 104 14%

Academic efficacy

Low 104 13,95%

Moderate 436 59,05%

High 199 27%
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The emotional exhaustion is the most central dimension of the burnout syndrome. The results of our sample 

(Table 2) show that moderate to severe levels of emotional exhaustion represent more than three quarters of the 

academic burnout scores, i.e. 83.33%.Cynicism is the second dimension of burnout. Of the trainee teachers surveyed, 

75.3% had moderate to high levels of cynicism.

Table 3 : Descriptive analysis (MBI-SS)

The third dimension of burnout (Academic Efficacy) corresponds to the trainee teacher’s belief of his efficacy in 
his studies. The results of our sample show that at 59.05%, teacher trainees had moderate levels followed by a high 

rate of 27% AE.

 It should be noted that 14% of trainee teachers have severe levels of burnout (high EE and/or CY and/or low 

EA).

D. The internal consistency of MBI-SS

Table 4: psychometric quality of MBI-SS scale

Cronbach’s Alpha

Academic Burnout 0,75

Emotional exhaustion 0,62

Cynism 0,68

rAcademic efficacy 0,7

Cronbach’s alpha was used to calculate internal 

consistency of all MBI-SS items and subscales (Table 

4). Reliabilityscores of ≥0.5 were considered acceptable 
with higher scores indicating greater internal consistency 
(21).

Discussion

The findings of the present study extend previous 
research into the academic burnout among Moroccan 

trainee teachers.

In the literature review, Human service workers are 

highly prone to burnoutespecially on teachers, nurses, 

doctors, managers etc. Recently, the number of studies 

about burnout has increased spectacularly and the study 

of burnout has been extended to almost every job, and 

even to non-occupational samples, for example students.
(22)

In this vein, high academic demands and low 

resources can produce high level of academic burnout(23) 

. According to Yang(24)(22)academic burnout is defined 
as emotional exhaustion, depersonalization, and low 

personal accomplishment feelings displayed due to the 

learning process, course stress, course load, or other 

psychological factors.

Hence, academic burnout also may affect trainee 

teachers.In Morocco, the academic burnout studies 
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among this population are limited; neither has been 

oriented to investigate the burnout phenomenon during 

training period.

This phaseseems a critical stage that includes more 

professional technics and skills, much more events and 

changes (transition from student life to occupational life). 

From the field, the academic burnout related to trainee 
teachers may origin to study demands, disappointment 

of trainees of cycle choice at entry (primary, secondary), 

life conditions, training requirements, cognitive and 

physical efforts, training schedules, career security and 

low self-efficacy etc.

In an effort to gain more insight into this 

syndrome, the present study was intends to measure the 

level of academic burnout using the three dimensions 

of the MBI-SS scale and to examine the internal 

consistency of the three sub-scales emotional exhaustion 

(EE), cynicism (CY) and academic efficacy (AE).

In terms of results, more than half of the sample 

indicated average to severe levels of emotional 

exhaustion and cynicism. This is all the more worrisome, 

especially as the population in question is once again 

starting their professional career.

Compared to other studies, values of 

Cronbachcoefficient alpha for the MBI–Student Survey 
scales are approximatively close to the Chinese version. 

Emotional Exhaustion ranges between .60 and .69, 

Cynicism varies between .68 and .80 and reverse-

scored Academic Efficacy between .65 and .77. While, 
the internal consistency of each subscales from the 

Korean version were .90 for emotional exhaustion, .86 

for cynicism and .84 for academic efficacy(25). In the 

Spanish sample, Cronbach alpha were α= 0.74 from the 
exhaustion subscale, α = 0.76 in the cynicismsubscale, 
and α= 0.79 in the academic efficacy subscale.

In a large sample of Turkish students(26), the 

Cronbach alpha obtained were ranging between .83 and 

.87 for the three- dimensional subscales.

For each samples mentioned above, the Cronbach 

alpha values of the MBI-SS subscales satisfy the optimal 

criteria with the cutoff point at .70(21).

In sum, the results of this study contribute to the 

broader literature on academic burnout among trainee 

teachers especially in Morocco and suggest more 

intention about wellbeing and mental health. High 

levels of academic burnout in the beginning of future 

teacher’s careers can effect negatively their occupational 

environment, performance and similarly their 

relationships to students’ colleagues and administration. 

Limitations

This study were focused to trainee following their 

initial training at the CRMEF in the Rabat-Sale-Kenitra 

region. For that, there is a need to conduct studies in 

other regions andcompare the results obtained for each 

representative sample. However, this study should be 

completed by exploring the training stressors including 

offering greater strategies to adapt to problems faced 

during the beginning and throughout the career path.
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Abstract

The Indonesian government is encouraging childbirth in healthcare to reduce maternal mortality in 
Indonesia, which is still high.This study aims to conduct an ecological analysis related to the factors that 
affect Indonesia’s healthcare childbirth.The researchconducted the ecological analysis using secondary data 
from the Ministry of Health of the Republic of Indonesia report in 2018. The study takes all provincesas 
samples. Apart from the proportion of healthcare childbirth, four other variables analyzed as independent 
variables were the proportion of antenatal care 1st visit, the proportion of antenatal care 4th visit, the ratio of 
health center per district, and the hospital per 100,000 population ratio. Data were analyzed using a scatter 
plot.The study results found a tendency for the proportion of healthcare childbirth to be lower in the eastern 
than other Indonesia regions. The study also found that the higher the antenatal care 1st visit in a province, 
the higher the proportion of healthcare childbirth in that province.Meanwhile, the higher the antenatal care 
4th visit in a region, the higher the proportion of healthcare childbirth in that region. The higher the ratio of 
health centers per district in a province, the higher the proportion of healthcare childbirth in that province. 
Moreover, the higher ratio of health centers per district in an area, the higher the proportion of healthcare 
childbirth in that area.The study concluded that four independent variables were analyzed ecologically 
related to healthcare childbirthin Indonesia. 

Keywords: healthcare childbirth, ecological analysis, maternal health, health policy. 

Introduction 

Maternal Mortality Rate (MMR) is one of the success 

indicators of maternal health programs because of its 

sensitivity to improving health services and is one of the 

SDG achieving targets1. The maternal mortality rate in 

Indonesia has tended to fall in the last three decades. The 

decline challenge has not yet reached the SDG target, 

namely 205 deaths per 100,000 live births in 2020. From 

1991 to 2007, MMR decreased from 390 to 228 deaths 

per 100,000 live births. However, in 2012 there was an 

increase again to 359. The number of maternal deaths in 

2018-2019 decreased from 4,226 to 4,221, with the most 

common cause of maternal death was bleeding2,3.

In 2019, Provinces on Java Island dominated the 

high number of maternal deaths in Indonesia. West 

Java, East Java and, Central Java accounted for the most 

considerable maternal mortality rates of 684, 520 and, 

416 maternal mortality. Meanwhile, the lowest number 

of maternal deaths was in North Kalimantan, with 21 

maternal deaths. Provinces with archipelagic territories 

such as Bangka Belitung Islands, Riau Islands, Maluku 

and, North Maluku have the number of maternal deaths 

of 36, 41, 52 and, 472.
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MMR reduction target using the Average Reduction 

Rate (ARR) model with an average decrease of 5.5% 

per year. Thus MMR Indonesia is estimated to be 70 

per 100,000 live births by20302,4. One of the MMR 

programs reduction is to encourage every childbirth 

helped by trained health workers in health care facilities. 

Maternity coverage in healthcare facilities in 2019 

was 88.7%, up from 86.28% in 2018. Besides, the 

government also implements the Maternity Planning 

and Complication Prevention Program (P4K). Maternity 

Planning and Complication Prevention Program involve 

the participation of families in planning childbirth. 

Health cadres, community, and health workers are also 

actively involved in the assistance of pregnant women5,6.

Maternal health services must meet the minimum 

frequency in each trimester. Assessment implementation 

of maternal health services is seen from antenatal care 

first visit and antenatal care fourth visit coverage. From 
2006 to 2018, antenatal care fourth visit coverage tends 

to increase. However, in 2019 the fourth antenatal care 

visit does not different from 2018 of 88.4% and 88.03%. 

This condition followed by a considerable gap between 

the highest and lowest provincial achievements in DKI 

Jakarta (103.6%) and Papua (36.7%)2,7

Indonesia is the largest archipelago with about 

17 thousand islands with a diversity of topography on 

each island. This condition affects the affordability of 

public access to healthcare facilities8. The convenience 

of access and availability of healthcare number facilities 

is relatively more favorable for people in the west 

of Indonesia compared to the eastern region. Access 

to health facilities, both in primary healthcare and 

advanced healthcare, is one of the crucial factors in the 

success of MMR’s decline4,9. Basic Health Survey data 

shows that urban access to hospitals and primary health 

centers is relatively easy, while rural communities still 

have difficulty accessing hospitals and primary health 
centers10,11.Based on the background description, this 

study aims to conduct an ecological analysis of antenatal 

care visits and the ratio of health services to healthcare 

childbirthin Indonesia. 

Materials and Methods 

Study Design

The study carried out the design using an ecological 

analysis approach. Environmental analysis is based on 

a path that focuses on comparisons between groups, not 

individuals. In this study, aggregate data was provided 

at the provincial level. This study’s ecological analysis 

objective was to draw ecological conclusions about the 

effects on groups (region)12,13. 

Data Source

The study conducted using secondary data from 

the Indonesia Basic Health Survey Report 2018 and the 

Indonesia Health Profile 2018. Both stories were official 
reports from the Ministry of Health of the Republic 

of Indonesia. Moreover, the province was the unit of 

analysis in this study. The study analyzed all provinces 

in Indonesia have (34 provinces). 

Table 1. The data source of thefactors related to healthcare childbirth in Indonesia, 2018

Source Variables

The 2018 Indonesia Basic Health Survey

The proportion of healthcare childbirth

The proportion of antenatal care 1st visit

The proportion of antenatal care 4th visit

The 2018 Indonesia Health Profile

The ratio of health center/district

The ratio of hospital/100,000 population
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Data Analysis 

The dependent variable in this study is the proportion 

of healthcare childbirth. Healthcare childbirth is a 

delivery carried out in all healthcare, both in health 

centers and hospitals, both managed by the government 

and the private sector10. There were four independent 

variables analyzed in this study.The four variables were 

the proportion of antenatal care 1st visit, the proportion 

of antenatal care 4th visit, the ratio of health center per 

district, and the hospital per 100,000 population ratio.

Data were analyzed by univariate and bivariate. The 

research performs a bivariate analysis using a scatter 

plot. Meanwhile, the study uses a fit-line to determine 
the relationship between healthcare childbirth and 

independent variables. The entire analysis process uses 

SPSS 22 software. 

Ethical Approval

In this study, the review used secondary data from 

the official government reports released. For this reason, 
in implementing this report, the study did not require 

ethical clearance. 

Results and Discussion 

Table 2 shows the descriptive statistics of variables 

of the factors related to healthcare childbirthin Indonesia. 

Table 2 provides a very high variation between provinces. 

The lowest proportion of healthcare childbirth was 

30.10%,recorded in Maluku Province, while the highest 

proportion was 98.50%, recorded inBali Province. 

This outcome of the descriptive study follows previous 

studies’ findings informing the backwardness of health 
field growth in the east relative to other Indonesia 
regions12,14.

Table 2. Statistics descriptive of variables of the factors related to the healthcare childbirth in Indonesia, 
2018

N Range Minimum Maximum Mean Std. Deviation

Healthcare Childbirth 34 68.40 30.10 98.50 71.7824 17.08215

Antenatal care first visit 34 30.90 63.50 94.40 81.6559 8.24368

Antenatal care fourth visit 34 46.40 43.80 90.20 67.2765 11.71699

Ratio of health center per district 34 6.57 0.73 7.30 1.5456 1.05118

Ratio of hospital per 100,000 
population

34 1.50 0.70 2.20 1.2706 0.36971

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile 

Figure 1.  Scatter plot of the antenatal care 1st visit and the proportion of healthcare childbirth in 
Indonesia, 2018
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Source:  The 2018 Indonesia Basic Health Survey 

Figure 1 is a scatter plot between the antenatal care 1stvisit and the proportion of healthcare childbirth in Indonesia. 

The relationship between the two variables shows a positive trend. The scatter plot means the higher the antenatal 

care the 1stvisit in a province, the higher the proportion of healthcare childbirth in that province. 

Figure 2. Scatter plot of the antenatal care 4th visit and the proportion of healthcare childbirth in Indonesia, 
2018

Source: The 2018 Indonesia Basic Health Survey 

Figure 2 is a scatter plot between the antenatal care 

4thvisit and the proportion of healthcare childbirth in 

Indonesia. The relationship between the two variables 

shows a positive trend. This analysis shows that the 

higher the antenatal care 4thvisit in a province, the higher 

the proportion of healthcare childbirth in that province.

Figures 1 and 2 show the analysis results in line 

with the findings in several previous studies that 
showed a strong positive relationship between antenatal 

care and delivery performed in healthcare15–17. The 

complete antenatal care performed during pregnancy, 

the more likely it is to deliver delivery to healthcare18. 

This situation is because while pregnant women make 

antenatal care visits, midwives or other health workers 

have the opportunity to motivate delivery to health 

facilities. Meanwhile, the interaction between pregnant 

women and midwives during antenatal care visits can 

increase pregnant women’s knowledge about the danger 

signs of pregnancy19. Moreover, healthcare for childbirth 

provides the chance to minimize the risk of difficulties 
or complications during labor20.

Figure 3 is a scatter plot between the ratio of health 

centers per district and the proportion of healthcare 
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childbirth in Indonesia. The results of the scatter plot of the two variables show a positive trend. The study interpreted 

that the higher the ratio of health center per district in a province, the higher the proportion of healthcare childbirth 

in that province. 

 

Figure 3. Scatter plot of the ratio of health center per district and the proportion of healthcare childbirth in 
Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile 

Moreover, Figure 4 is a scatter plot between the ratio of health centers per district and the proportion of healthcare 

childbirth in Indonesia. In bivariate terms, the two variables show a positive trend. This situation indicates that the 

higher the ratio of health centers per district in a province, the higher the proportion of healthcare childbirth in that 

province. 
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Figure 4. Scatter plot of the ratio of hospital per 100,000 populations and the proportion of healthcare 
childbirth in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile 

Ecologically, health service facilities (both health 

centers and hospitals’) availability is closely related 

to childbirth healthcare. This finding is in line with 
previous research in Indonesia, which informs the 

same conclusion21. The higher the availability of 

health service facilities in an area, the more options or 

alternatives for delivery. This situation will encourage a 

better proportion of childbirth healthcare22,23.

The authors carried out the study with an ecological 

analysis approach to capture the superficial phenomena 
needed by policymakers to encourage healthcare 

childbirth improvement in Indonesia. However, this 

study cannot capture Indonesian territory’s very extreme 

characteristic phenomena. The situationis related to the 

archipelago, underdeveloped areas, borderline, and 

outermost areas24–26. On the other hand, the authors 

conduct the study from the provider side, which could 

be different from the community’s view as consumers27. 

For this reason, we need more specific research that 
considers the characteristics of the region. 

Conclusion 

The research result concludes that the four 

independent variables analyzed ecologically were related 

to Indonesia’s proportion of healthcare childbirth. The 

four variables were the proportion of antenatal care 1st 

visit, the proportion of antenatal care 4th visit, the ratio 

of health center per district, and the hospital per 100,000 

population ratio. 
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Abstract

Background: Acute appendicitis is the most common abdominal surgical emergency requiring surgical 
intervention and its lifetime cumulative incidence is 7%. Yet its diagnosis is still sometimes confusing 
especially in young women and the elderly, which led to the introduction of various scoring systems, 
including the Ohmann score, aiming to increase efficiency in making the diagnosis and reduce negative 
appendectomies.

Aim of Study: To evaluate the statistical parameters of the Ohmann scoring system in the diagnosis of acute 
appendicitis.

Patients and Method: A prospective study of one year duration for patients carried in the emergency 
department of Al-Yarmouk Hospital on whom the decision of appendectomy was based on clinical evaluation 
and investigations, application of the Ohmann score on these patients and statistical analysis was done to 
assess its validity in diagnosing acute appendicitis, and then a comparison was done with the modified 
Alvarado scoring system (MASS) which is the more used score in our department.

Results: A total of 230 patients were studied, 54.3% of them were females and 45.7% were males. 203 
patients had inflamed appendix while 27 patients had normal appendix by histopathology (11.7 % negative 
appendectomy rate). The sensitivity of the Ohmann score was found to be 70%. The specificity was 81%, 
positive predictive value (PPV) was 97%, and negative predictive value (NPV) was 27%. The diagnostic 
accuracy of the Ohmann score was 72%. 

Conclusion: The Ohmann score proved to be simple, easy to use and inexpensive. Although its sensitivity 
is relatively low compared to the MASS.

Keyword: Acute appendicitis, Ohmann score, Modified Alvarado score system 

Introduction

Appendicitis is a troublesome disease that can be 

traced back to the early ages and the earliest discovered 

sign of its presence traces back to Ancient Egypt. 

Scientists discovered that one of the mummified bodies 
which belonged to a young Egyptian woman had a band 

of adhesion between the tip of the appendix and the 

wall of the pelvis suggesting a strong evidence of old 

appendicitis (1). 

The appendix was first described by the Italian 
anatomist Berengario da Carpi in 1521 as an empty 

cavity at the end of the cecum. Later on in that century 

it was compared to a worm (vermiformis) by Gabrielle 

Fallopio (2). 

Appendicitis is a global disease, during the 

21st century the pooled incidence of appendicitis or 

appendectomy (per 100,000 person-years) was 100 in 

Northern America. The pooled incidence ranged from 
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105 in Eastern Europe to 151 in Western Europe. In 

Western countries, the incidence of appendectomy 

steadily decreased since 1990, whereas the incidence of 

appendicitis stabilized. In the 21st century, the incidence 

of appendicitis or appendectomy is high in newly 

industrialized countries in Asia, the Middle East, and 

Southern America (3). 

The first and most popular score for diagnosis of acute 
appendicitis is the Alvarado score. It was introduced by 

Alfredo Alvarado in 1986. It was meant for diagnosis 

of pregnant females with acute appendicitis but then 

it was authorized for the general population as well. It 

was designed to be simple, inexpensive, noninvasive 

and easily repeatable. It contains 6 clinical items and 2 

laboratory investigations making a total score of 10(4,5). 

The main drawback is that many medical facilities don’t 

have the ability to perform a differential white blood 

cell count routinely which led to the introduction of 

the modified Alvarado scoring system with a total of 9 
points (excluding neutrophilia)(6).

Many other scoring systems were developed and put 

into regular clinical use aiming to increase the accuracy 

in diagnosing acute appendicitis. These include Ohmann, 

Fenyo-Lindberg, RIPASA, Lintula, appendicitis 

inflammation and Tzanakis scoring systems (7). 

The modified Alvarado score is a simpler form of the 
Alvarado score, it contains 3 symptoms, 3 signs and one 

laboratory investigation making a total score of 9 points. 

Patients with a score of 7 and above are the high-risk 

group and should undergo appendectomy, those with a 

score of 5-6 are considered suspicious and need more 

investigations and follow up, and those with a score less 

than 5 are considered not having acute appendicitis (8).

The Ohmann score is another simple scoring system 

which was developed in an attempt to reduce the number 

of negative appendectomies. It was developed at German 

and Austrian hospitals in 1995 in a group of 870 patients 

and it was validated in another group of patients four 

months later at the same hospitals. In the prospective 

validation the Ohmann score successfully identified 
patients at low, moderate and high risk of appendicitis. 

The score includes seven clinical variables (Right iliac 

fossa tenderness, rebound tenderness, continuity of pain, 

abdominal rigidity, shifting pain, no difficulty with 
micturition, age less than 50 years) and one laboratory 

test (WBC count). The high-risk group in this score are 

those with a score of 12 points or higher, those with a 

score of 6-11.5 are the moderate risk group, and those 

with a score of less than 6 are a low-risk group (9).

Aim of the Study

To evaluate the statistical parameters of the Ohmann 

scoring system in the diagnosis of acute appendicitis.

Patients and method:

A prospective study conducted in Al-Yarmouk 

teaching hospital from January 2019 to February 2020 

on patients presented to the emergency department 

complaining from right lower abdominal pain on 

whom the decision of appendectomy was made by the 

surgical team depending on clinical evaluation and 

investigations.The Ohmann scoring system consists of 

eight parameters with a total score of sixteen points, 

patients with a score of twelve or higher are considered 

to have a high probability of having acute appendicitis 

and therefore should undergo appendectomy. 

Statistical Analysis

After the data were entered in a table, the analysis 

was done by using the SPSS program, version 23 and 

for qualitative variables, we used frequencies and 

percentages, and for the quantitative variables, we used 

measures of central tendency and dispersion (standard 

deviation). 

Results

The current study included 230 patients with 

suspected appendicitis, with mean age (23±11) years 

and the largest age group was between (11-20) years old, 

females (54.3%) were more than males (45.7%). The 

females mean age was (21±7) years, which is younger 

than males mean age (26±14) years.

Table 1 shows that duration <24 hours was most 

common group regarding both scores (MASS and 

Ohmann). There is no significant association were found 
between duration of illness and both scores (p>0.05).
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Table 1: Distribution of patients according to duration. 

Duration (hours) P value

< 24 hrs 24-48 hrs >48 hrs

No % No % No %

MASS 
<7 29 46.0 22 34.9 12 19.1

0.06 Ns
≥7 103 61.7 48 28.7 16 9.6

Ohmann score
<12 43 52.4 25 30.5 14 17.1

0.09 Ns
≥12 99 66.9 33 22.3 16 10.8

Ns: Not significant

As for the validity test of the MASS to diagnose acute appendicitis we found that from those in group I (MASS 

≥ 7) 155/167 patients were truly positive diagnosed with the disease while 12/167 were false positive (patients don’t 
have appendicitis but were diagnosed as appendicitis). As for group II (Alvarado score < 7) we found that 48/63 were 

diagnosed as false negative and only 15/63 patients were diagnosed as true negative. (Table 2) 

Table 2: Validity test of the MASS group.

MASS group No. Confirmed Appendicitis Not Appendicitis P value

Group I (Alvarado score ≥ 7) 167 (True positive) 155 (False positive) 12

0.001Hs

Group II (Alvarado score <7) 63 (False negative) 48  (True negative) 15 

Total 230 203 27

Hs: Highly significant difference

The cutoff used for Ohmann score was 12 points, in the current study (64.3%) of the patients included were ≥12, 
while (35.6%) were below 12 points, all these were shown in (table 3)

Table 3: Ohmann score distribution.

No. %

Ohmann score
<12 82 35.6

≥12 148 64.3

Regarding the validity test of the Ohmann score in diagnosis of acute appendicitis we found that from those in 

group I (≥ 12) about 143/148 patients were truly positive diagnosed with the disease while 5/148 were false positive. 
As for group II (score <12) we found that 60/82 were diagnosed as false negative and 22/82 patients were true 

negative (Table 4). 
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Table 4: Validity test of Ohmann score group 

Ohmann group No. Confirmed Appendicitis Not Appendicitis P value

Group I (≥ 12) 148 (True positive) 143 ( False positive) 5 

< 0.001 Hs
Group II (score <12) 82 (False negative) 60  (True negative) 22

Total 230 203 27

Hs: Highly significant difference 

Table 5 show the accuracy of the scores to detect acute appendicitis: for the Ohmann score we found that the 

sensitivity was 70%, specificity was 81%, accuracy was 72%, PPV was 97%, and NPV was 27%. While for MASS 
the sensitivity was 76%, specificity was 56%, accuracy 74%, PPV was 93%, and NPV was 24%.

Table 5: Accuracy of the test

Ohmann score MASS

Sensitivity 70 % 76 %

Specificity 81 % 56 %

Accuracy 72 % 74 %

PPV 97 % 93 %

NPV 27 % 24 %

Discussion

The current study found that the incidence of acute 

appendicitis was more prominent in young age group 

between 11-20 years (54.3%), which is in agreement 

with most of the outcomes of frequent world’s studies, 

and established that the disease was mostly in young 

population. Ceresoil et al, 2016 in Italy on his study of 

16544 consecutive cases, revealed that the majorities of 

the cases were in young age groups below 25 years old 
(10).

Moreover, it is in accordance with that found by 

Humes DJ 2006 in UK that mentioned age between 10-

20 years old was the most common age group (> 50%) in 

acute appendicitis but no age is exempt (11).

Nevertheless, it is not in agreement with result of 

Talukder D, 2009 study in Bangladesh that’s shows 

acute appendicitis was most common in the age group 

between 21-30 years (42%), and age group 11-20 was 

the second (26%) (12). This may be due to difference in 

sample size collection.

Our study found that female was more than male 

which is in agreement with that found by Abdeldaim 

Y et al, in a study carried in USA (13), when female 

to male ratio was 1.4:1, moreover same that found by 

Prabhudesai SG et al, when female was more than male 

with 1.33:1 ratio (14).

In the present study inflamed appendix was found 
in (88.3%) while Negative appendectomy was found 

in (11.7%) of the patients (20 females and 7 males). 

Which is in agreement with Al-Hashemy AM, 2004 in 

Saudi Arabia where negative appendectomy was found 

between 8-33% of the cases (15).
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The negative appendicitis was found in 8.7% of 

female and 3% of male which is less than that found in a 

study carried by Munir K et al, 2008 in Pakistan where 

the negative appendectomy rate in female was 28.5% 

and in males was (12%) (16),this may be due to difference 

in sample size when our study was larger (n=230) and in 
the Pakistani study included only 60 cases.

Al Awayshih MM et al, 2019 in Karak city- Jordan 

found that normal or unremarkable appendix were in 

20 patients (14 females, and 6 males) which means a 

20% negative appendectomy rate (17). As for the clinical 

presentation we found that continuity of pain and RIF 

Tenderness were found in all patients (100%) included 

in the study, and obturator sign represent the least one as 

it was found in only 7 (3%) of the patients. 

Regarding Ohmannscore in the current study 

we found that the sensitivity was (70%), specificity 
was (81%) accuracy (72%), PPV (97%), NPV (27%). 

Sencan A et al, 2014 in Izmir, Turkey in a study done on 

children to evaluate the validity of many scoring system 

found that sensitivity of Ohmann score was 21.43 %, the 

specificity was 88.89 %, the PPV was 81.82 % and the 
NPV was 86.0 % (18).

Zielke A. etal 1999 carried a study in Germany 

to validate of the Ohmann score concluded that it has 

sensitivity (63%), specificity (93%), positive predictive 
value (77%) and negative predictive value (86%) (19). 

Unal Ozdemir Z et al, study 2019 in Turkey found that 

the sensitivity of Ohmann scoring system was 58% and 

specificity was 71% (20).

Koppad SN et al, 2016 in Indian study indicated 

Sensitivity of 96%, specificity 66.7%, positive predictive 
value 82.8% and negative predictive value of 90.9% (21).

Moreover in a study carried by Memon Z et al, 2013 

in Karachi, Pakistan found that sensitivity (92.3%) 

and specificity (80.6%), positive predictive value was 
(92.3%) and negative predictive values (83.3%) (22).

There is a statically significant association were 
found in the present study between Ohmann scoring 

and histopathological results (p=<0.001), which is not 
in agreement with that found by Koppad SN et al, where 

there is no significant association were found (p=0.807). 
This can be attributed to that small sample size in Koppad 

SN et al (n=80) patients in comparison to our study (n= 
230) patients and to the fact that we didn’t study the 

correlation with the severity of the inflammation. (21)

Regarding to Modified Alvarado score in the present 
study we found that the validity test at cutoff value of (7) 

points was as follows: the sensitivity (76%), specificity 
was (56%), accuracy (74%), positive predictive value 

(93%), negative predictive value (24%). 

In Kanumba ES et al, 2011 study carried in Tanzanian 

patients showed that use of modified Alvarado score in 
patients suspected to have acute appendicitis provided 

a high degree of diagnostic accuracy (sensitivity was 

94.1%, specificity was 90.4%) and can reduce negative 
appendectomy rate and complication rate (9.4%) (23).

Shuaib A et al, 2017 in Kuwait studied the MASS to 

diagnose the disease and when the cut-off point was the 

same point used in the current study (7) it revealed that 

sensitivity was at 82.8%, a specificity of 56%, a PPV of 
89.3% and a NPV of 42.4% with accuracy of diagnosis 

of 77.94% (24).

Peyvasteh M et al, 2017 in Brazil found that the 

MASS had high sensitivity and positive predictive value 

(91.3% and 87.7% respectively) with low specificity 
(38.4%), and negative predictive value (51.2%) (25).

Conclusion

The Ohmann score proved to be simple, easy to use 

and inexpensive. Although its sensitivity is relatively 

low compared to the MASS.
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Abstract

Introduction: In patient examination, the role of a radiographer is very important especially in applying 
appropriate techniques and procedures to minimize exposure received by patients as needed or optimization. 
Given this, radiographer knowledge of CT parameters is very important, especially the impact on radiation 
and the quality of the image produced. Perception of the risk and estimation of CT radiation doses also need 
to be radiographer’s knowledge because in the service, radiographers are the most frequently interacted with 
patients.

Purpose: To assess the opinion, experience and knowledge of radiographers regarding radiation risk and CT 
parameters in Kota Medan , Indonesia. 

Materials and Methods: a survey study was conducted on 33 radiographers from three hospitals in 
Kota Medan using a 60-question questionnaire consisting of three parts: characteristics, experience, and 
knowledge. Data were analyzed using Excell and SPSS version 25. 

Results: the calculation of 48 knowledge problem questions answered, the total value of each respondent is 
then calculated. Average knowledge value of respondents 56.3% (poor category) with correct value range 
14 - 32 with an average value of 26.1 + 4.2. None of the respondents answered all the questions correctly

Conclusion: the score of the radiographer’s knowledge of estimation, dose comparison and CT parameters 
is still low. Review of knowledge, training or further courses related to CT optimization techniques need to 
be attempted again in the hospital for radiographers. 

Keywords : Radiographers, CT parameters, optimization, radiation protection 
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Introduction

CT is an imaging modality in radiology services 

whose use is increasing nowadays.In the city of Medan, 

North Sumatra, Indonesia, until 2020 there are about 28 

hospitals that have CT scan service facilities.

The trend in the number and use of CT for 

diagnostic purposes also has an impact on increasing the 

radiation dose used. National Commission on Radiation 

Protection and Measurement (NCRP) data shows that 

in 2006 it was estimated that in the United States the 

percentage contribution of doses from medical exposure 

from various radiological examination techniques was 

CT by 49%, Nuclear Medicine by 26%, Interventional 

Fluoroscopy by 14%, and Conventional radiography was 
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11%1.This condition is reinforced by previous studies, 

that radiographers’ knowledge is still low regarding 

CT parameters which have an impact on image quality 

and patient dose2,3,4,5. From various research studies, 

the problem of CT radiation dose received by patients 

so far is more related to the main principle of radiation 

protection, namely: justification.This principle states 
that examination of patients using ionizing radiation 

should take into account the principle of benefits                                                                                                                                         
 compared to its impacts6,7,8.

In patient examination, the role of a radiographer 

is very important especially in applying appropriate 

techniques and procedures to minimize exposure 

received by patients as needed or optimization9. 

Training in the operation of CT Scans by radiographers 

was mostly carried out during the initial installation 

carried out by equipment suppliers (vendors) and some 

hospitals were taught by seniors to junior staff. Training 

largely only focused on the purpose of routine clinical 

examinations , and it is still rare to be trained to optimise 

a patient’s dosage.

Given this, radiographer knowledge of CT scan 

parameters is very important, especially the impact on 

radiation and the quality of the imagery produced. To 

ascertain how deep the level of knowledge related to 

radiation risk and CT Scan parameters, a more detailed 

assessment is needed in order to improve radiographer 

education. Perception of the risk and estimation of 

CT Scan radiation doses also need to be radiographer 

knowledge because in the service, radiographers are the 

most frequently interacted with patients. Radiographers 

play an important role in patient safety in CT Scan 

services.In addition to asking about knowledge issues, 

the survey also asked about experiences and opinions 

on important issues of radiation protection such as 

justification and cancer in children due to CT scans.

Materials and Methods

The design of this research is Cross Sectional which 

was conducted using a survey in February - April 2020. 

Questionnaires were distributed to three hospitals in 

Medan that have CT facilities. All respondents stated 

that they were willing to follow the research by signing 

informed Consent. Any kind of information related to 

research respondents becomes confidential. The number 
of samples of this study was 33 radiographers selected 

by purposive sampling method.

The questionnaire used in this study is a modified 
questionnaire from previous studies10,2,5. The total 

number of questions in the questionnaire was 60. The 

questionnaire is divided into three parts, namely first, 
questionnaires about the characteristics of respondents, 

second, questionnaires about opinions and experiences; 

third, questionnaires on knowledge (estimation and 

comparison of doses, and parameters of CT ). Number 

of questions of opinion and experience issues (12 

questions), estimation and comparison of CT radiation 

doses (9 questions), and CT parameters (39 questions). 

All questions answered correctly are rated 1 while 

the wrong answer is rated 0. During the filling out of 
the questionnaire, radiographers are not allowed to 

open books or other sources of information. They fill in 
based on the knowledge they have. The time required to 

complete the entire questionnaire question is about 20-

40 minutes. Of all respondents there were 5 respondents 

(15.2%) complete answers to questionnaires. 

Data analysis in this study used Excell and spss 

version 25 to obtain descriptive statistics and Mann-

Whitney U test at the level of meaning (P<0.05). The 

value category is divided into poor (<60%), enough (61-

70%), good (71-80%) and very good (>80%)11. 

Results

Thirty-three radiographers from three hospitals 

in Medan were involved in filling out questionnaires. 
Demographic characteristics of radiographers covering 

gender, age, working period, level of education, and 

radiation protection training are shown in Table 1. Male 

respondents as many as 12 people ( 36.4%) and 21 

women (63.6 %) with an age range of 24 - 54 years with 

an average of 31.2 ( SD = 8.0) years. Respondents’ work 
experience is between 1-22 years with an average of 

7.4 ( SD = 5.1) years. Respondents were predominantly 
working age of less than 5 years 33.3% (n = 11) while 
respondents whose working period was more than 20 

years 3.0% (n = 1). Most respondents had a diploma 
equivalent education of 78.8% (n=26) and only 21.2% 
(n=7) were undergraduately educated. Out of a total of 
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33 respondents, related to radiation protection training 

that had been followed, 63.6% (n = 21) never and the 
remaining 36.4% (n = 12) had participated. 

The results of respondents’ opinions and experiences 

during CT service are shown in Table 2. The average 

respondent conducted CT per week < 5 times (9.1%), 

5 - 10 times (21.2%), 10 - 15 times ( 42.4%) and more 

than 15 times (27.3%). The type of CT scan that is often 

done during the respondent’s work in the hospital is a 

brain examination of 97.0 % (n = 32) and the rest is a 

chest of 3.0% (n = 1). When asked if they had the right 
to justify the examination, 63.6% (n=21) answered yes, 
24.2% (n=8) answered no, and 12.1% (n =4) answered 
no idea. A total of 33.3% ( n = 11) think the professions 
responsible for justifying CT examinations are all 

professions (ranging from referring doctors to PPR). The 

main cause of unjustified CT according to respondents 
was 59.3% of examinations without useful diagnostic 

information ( n = 17), examinations carried out too early 
18.2% ( n = 6). 

Table 1. Characteristics of the participants 

Characteristics of the participants n %

1. Gender

A. Male 

B.  Female

12 

21

36,4

63,6

2. Age

A. < 30 years

B. 30 - 40 years

C. 41 - 50 years

D. 50 < years

21

6

5

1

63,6

18,2

15,2

3,0

3. Qualification

A. Diploma

B. Undergraduate 

26

7

78,8

21,2

4. Experience

A. < 5 years

B. 5 - 10 years

C. 11 - 20 years

D.  20 < years

11

13

8

1

33,3

39,4

24,2

3,0

5. Attended radiation protection training 

A. Yes

B.  No

12

21

36,4

63,6

The results of respondents’ opinions and experiences during CT service are shown in Table 2. 
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Table 2. Opinions and experiences 

Opinions and experiences n %

1.  Examinations CT per week

A. < 5

B. 5 - 10

C. 10-15

D. 15 <

3

7

14

9

9,1

21,2

42,4

27,3

2. Most CT examination done

A. Brain

B. Chest

32

1

97,0

3,0

3. Are you entitled by law to justify CT examinations?

A. Yes 

B. No

C. I don’t know

21

8

4

63,6

24,2

12,1

4. With which professional do you consider lies the responsibilitiy of justifiying an CT 
examination?

A. Referring physician

B. Radiologist

C. Radiographer

D. Medical Physicist

E. Radiation Protection Officer
F. All the above

G. I don’t know

4

5

4

6

2

11

1

12,1

15,2

12,1

18,2

6,1

33,3

3,0

5. Which of the following causes contribute the most to non-justifiable use of CT ?

A. Repeating examinations

B. Examinations without any useful diagnostic information

C. Examinations performed too early

D. Wrong examinations

E. Examinations of the wrong patient

F. Failure of referrer to provide appropriate clinical information

G. I don’t know

4

17

6

1

1

2

2

12,1

51,5

18,2

3,0

3,0

6,1

6,1

6. Who had the main responsibility of identifying the pregnancy prior to the examination?

A. Referring physician

B. Person justifiying the examination
C. Person performing examination (operator/radiographer)

D. All the above

E. I don’t know

5

1

3

23

1

15,2

3,0

9,1

69,7

3,0

 



4598    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 2. Opinions and experiences (continued) 

Opinions and experiences n %

 

7. Are you aware of issues “ Radiation from CT in children linked to cancer” ?

A. Yes

B. No 

28

5

84,8

15,2

8.Years of CT experience

A. < 3 years

B. 3 - 6 years

C. 6 -9 years

D. 9 < years

10

10

8

5

30,3

30,3

24,2

15,2

9. Who decides on the routine CT protocol in your department?

A. Radiologist

B. Radiogragpher

C. Application specialist

D. Medical physicist

E. I don’t know

9

14

3

6

1

27,3

42,4

9,1

18,2

3,0

10.Have you changed any CT protocols in the last two years?

A. Yes

B. No 

5

28

15,2

84,8

11. Confidence level to alter the CT parameters correctly in order optimization (max. score: 5)
Average score : 2.91+ 1.53

12. How adequate CT optimization training your department has provided ?  (max score :10)

Average score : 6.45 + 2.98

Respondents’ experience working in CT services 

was < 3 years 30.3% ( n = 10), 3 - 6 years 30.3% (n = 
10), 6 - 9 years 24.2% ( n = 8 ), and more than 9 years 
15.2% (n = 5). Determining routine CT Scan protocol 
according to respondents are radiology specialist 27.3% 

(n=9), radiographer 42.4% (n=14), medical physicist 
9.1% (n=3), application specialist 18.2% (n=6), not 
knowing 3.0% (n=1). In the last 2 years respondents 
answered that they had never changed the CT Scan 

protocol by 84.8% (n=28) and the rest stated that it had 

been 15.2% (n=5). 

Most respondents who responded were responsible 

for identifying a female patient’s pregnancy prior to the 

examination, 69.7% (n=23) were referring physicians, 
people who justified the examination, and those who 
performed the examination (operator/radiographer) and 

only 15.2% (n=5) who stated the referrer physician as 
the one who identified the female patient’s pregnancy 
before the examination. On the question of concern or 

interest in the issue of cancer in children patients as a 
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result of CT radiation, respondents answered yes 84.8% (n = 28) and answered no 15.2% ( n = 5). 

 

Figure 1. Estimation and comparison of CT radiation doses correct knowledge response 

 

Figure 2. CT parameters correct knowledge response 

A high level of confidence of respondents changed 
the CT paremeter in order to optimization (maximum 

score of 5), obtained an average value of 2.91 +1.53. 

How adequate the training given to respondents related 

to optimization of CT parameters (maximum score of 

10), respondents answered an average of 6.45 + 2.98.

The results of respondents’ answers about estimation 

and comparison of CT radiation doses are shown in 

figure 1. In this section, only 15 respondents (45.5%) 
which answers the correct effective dose of adult chest 

radiography examination. For chest radiography dose 

comparison questions against CT chest, Abdominal CT, 

Barium Enema, Abdominal CT (neonatal) none of the 

respondents were able to answer correctly (0.0%). The 

dose ratio to CT Head was only 7.4% of respondents 

(n=2) who answered correctly. Comparison with non 
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ionization modalities   ( MRI and ultrasound) not all 

respondents can answer correctly. Compared with 

MRI, only 63.0% of respondents answered correctly 

(n=17) and compared with ultrasound only 66.7% of 
respondents answered correctly (n=18). Comparing 
dosage with mammography, 66.7% of respondents 

answered correctly (n=18). Of the 9 questions, the 
average of all respondents who answered correctly was 

23.6% (poor category) with the correct value range of 

0 - 5 with an average score of 2.5 +1.6.

The number of questions related to CT parameters 

amounted to 39 questions with the following details: 

Noise Index (4), Patient condition (4), Automated Tube 

Current Modulation or ATCM (4), kVp (4), rotation 

time (2), slice thickness (4), mAs (2), Pitch (3), image 

reconstruction (2) noise (9). The results of respondents’ 

answers to each of the topics above are shown in figure 2. 
In the Noise index the average answering is 37.1% , the 

Patient condition is 81.1%, ATCM 64.4%, kVp 49.1%, 

rotation time 71.2%, slice thickness 50.0%, mAs 59.1%, 

Pitch 74.7%, image reconstruction 43.9%, and noise 

71.9%. Of the 39 CT parameter questions, respondents 

averaged 54.3% (poor category) with the correct value 

range of 14 - 29 with an average value of 23.3 + 4.6.

From the calculation of 48 knowledge problem 

questions answered, the total value of each respondent 

is then calculated. Average knowledge value of 

respondents 56.3% (poor category) with correct value 

range 14 - 32 with an average value of 26.1 + 4.2. None 

of the respondents answered all the questions correctly 

Discussion

So far the problem of justification is in the role of 
referring physicians, but with the increasing radiology 

services, especially CT but a small number of 

radiologists, the role of justification is now starting to be 
transferred to radiographers12. The results of the survey 

of 33 respondents in this study stated that they are 

entitled to do justification in CT examination (63.6%). 
But according to respondents, currently the profession 

responsible for justifying CT examinations is 18.2% 

medical physicists and radiology specialists only 15.2%.

In radiology services, it is the radiographers who 

interact directly with the patient. The radiographer is 

responsible for notifying the radiologist in the event of 

an alleged unjustified referral and the radiographer may 
also discuss a request for a radiology examination with 

the referrer13. Radiologist and radiographer’s knowledge 

of radiation is better than of physicians. Regarding 

radiation safety, radiographers consider radiation doses 

to be more important than radiologists and physicians14.

Based on the results of recent epidemiological 

studies in the population of children showed a positive 

relationship between radiation exposure received 

from CT and the occurrence of cancer. This is due to 

the current lack of optimization, the use of body size 

protocols for examination of children in the health 

service as a result of which children patients get excess 

radiation exposure15-18

The survey also asked respondents about the issue. 

Respondents answered that 84.8% were interested or 

concerned about cancer-related issues in children caused 

by CT Scan radiation exposure, the remaining 15.2% 

expressed disinterest. This means that most respondents 

already understand the need for awareness of children 

patients who are vulnerable to radiation.

The problem of estimated doses and comparison 

of CT scan doses became part of the respondents’ 

knowledge questions in this survey. This is in view 

of the results of previous studies14,19,20. The results of 

the survey showed that for the comparative question 

of chest radiography dose to ct chest dose, Abdominal 

CT, Barium Enema, Abdominal CT (neonatal) none of 

the respondents could answer correctly. The dose ratio 

against CT Head was only 6.1% answered correctly. 

This means that respondents’ knowledge is still low on 

the estimated amount of CT Scan radiation dose.

The results showed that in general, respondents’ 

knowledge related to CT Scan parameters was still 

low. The highest respondent value is only on routine 

parameters. This means that the respondent’s CT 

Scan parameter knowledge is only limited to routine 

operation, not yet have adequate knowledge related to 

changing the parameters for the optimization process. 

While the lowest value of respondents on questions 

related to Noise index. This result is the same as the 

previous study5. 
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Conclution 

The results showed low radiogrefer knowledge 

related to dose estimation and CT scan parameters. 

Further training or courses related to CT Scan 

optimization techniques need to be pursued again in 

hospitals for radiographers. 
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Abstract

The study aim to isolation and identification of Gram negative aerobic bacteria from clinical samples from 
various pathological conditions, investigation the virulence factors genes of bacteria. The present study 
included 250 specimens collected from patients suffering from diabetic foot ulcer , cystic fibrosis , people 
exposed to burns to different degrees , People with eye infections, in addition to those with fistulas , who 
attends to Alsader medical city, Al-Hakim General Hospital during the period extended from September 
2020 to February 2021 for both sexes with an age ranged between )1 -75) years. The results revealed that 20 
specimens of the total number of samples are Burkholderia cepacia . The results revealed that the frequency 
among males 198 (79.2%) more than female 52 (20.8%). The sample distribution according age, it appears 
high 7.6% with group 1-15 years in female , and high 22% with group 31-45 years in male, while high 26.8% 
with group 31-45 years male and female . 
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Introduction 

Burkholderia cepacia is detection as a group of 

highly virulent organisms known as the Burkholderia 

cepacia complex (Bcc). Bcc is ubiquitous in nature 

and is most commonly found in moist environments, 

plant roots and soils. Due to its high inherent antibiotic 

resistance, Bcc is a major cause of morbidity and 

mortality in inpatients. It is most commonly reported 

in immunocompromised patients, especially those with 

cystic fibrosis (1) .

B. cepacia is a Gram-negative bacilli, rod-shaped, 

non-sporeforming, motile, catalase-positive and lactose-

non fermenting bacteria (2). It is considered a common 

environmental species that have been isolated as free 

living microorganisms, they live in close interaction 

with many animals, plants, ameobozoon hosts or fungal 
(3-4) . The evolution of microbial genes involved in the 

biodegradation of foreign body molecules can be a 

powerful and positive development in the fight against 
environmental pollution (5). Many strains of these 

bacteria have often been reported to be isolated from 

different plants capable of promoting host plant growth, 

producing antifungal metabolites and degrading organic 

pollutants (6).

The species B. cepacia is a complex of organisms 

consisting of nine different genomovars (7). Genomovers 

are similar in phenotype but different in genotype. Some 

of these have already been given their own species 

designations. In 2002, Genomover III, which contains 

some of the more infectious strains of B. cenocepacia 

was reassigned to the species designation (8).

This bacterium was relatively unknown as a human 

pathogen until the mid-1980s, when it surfaced as a 

nosocomial infection at cystic fibrosis clinics (9). Like 

many opportunistic pathogens, B. cepacia can establish 

DOI Number: 10.37506/ijfmt.v15i3.16016
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an infection in any favorable environment. However, 

for currently unknown reasons, the organism “prefers” 

the lungs of patients with cystic fibrosis. A 2018 study 
conducted through the Cystic Fibrosis Foundation’s 

National Patient Registry found that 2.6% of all patients 

with cystic fibrosis in the United States were infected 
with B. cepacia (10) . Also, these more serious infections 

appear to be caused primarily by the B. cepacia strain or 

B. cenosepacia from Genomovar III. Genomovar III is 

responsible for about 50% of all cystic fibrosis infections 
in the United States and 80% in Canada, although other 

genomovars can cause infections in patients with cystic 

fibrosis (11-12). 

Methods

Samples Collection 

The study included 280 specimens (Of which 180 

swab specimens) collected from patients suffering from 

( diabetic foot ulcers, urine , bourn , wound , sputum 

and discharge from the eye),who attending to Alsader 

medical city, Al-Hakim General Hospital in ALNajaf / 

Iraq , during the period extended from septmper 2020 

to February 2021 for both sexes with an age ranged 

between )1 -75) years. The specimens were transported 

by sterile transport swabs and inoculated using direct 

method of inoculation on culture media , in addition 

to a specialized medium only for growth Burkholderia 

cepacia , then inoculated at 37°C for 18-24 hours (13). 

All the suspected isolates obtained were examined 

under the microscope after staining with gram stain, they 

appeared as Gram- negative single short bacilli (14-15). 

B. cepacia isolates grown on MacConkey agar medium 

appeared as non- lactose fermenters (NLF), small, pale 

pink color colonies, after 4-7 days, colonies became dark 

pink to red due to oxidation of lactose (16, 2), with clinical 

specimens at patient age (1-75 years). 

Morphologically Characterization 

The bacterial isolates obtained from clinical 

samples were identified initially according to 
cultural morphology, microscopic characteristics and 

biochemical tests. Microscopically B. cepacia appeared 

gram negative bacilli, the cultural identification of B. 

cepacia was depended on the colonial morphology. 

Since the colonies of B. cepacia were grown on blood 

agar appears diffuse-haemolytic (15,17) . B. cepacia non 

lactose fermenting colonies on MacConkey’s agar and 

produced pigment on other media . 

Results and Discussion

 The biochemical test results recorded in Table (1) . 

It is considered to complement the initial identification 
of the B. cepacia isolate. The isolates confirm to general 
characteristics, isolates were positive for oxidase , 

catalase test, motility , citrate utilization , gelatinize and 

smell dirty like odour , but negative result for production 

urease, Voges Proskauer and methyle red test and ,this is 

consistent with (15 , 18), while the indole production and 

H2S production test were positive .

Table 1 . Biochemical tests of B. cepacia isolates.

%
No. samples 

according PCR 
(30)

%
No. of total –ve 

samples (80)
ResultBiochemical testNo.

100%3062.5%50K/ATriple sugar iron (TSI)1

80%2450%40+
H2S production2

20%650%40_

+3075%60+Catalase3

63.3%1968.7%55+
Oxidase4

36.6%1131.3%25_
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76.6%2352.5%42+
Indole production5

25%747.5%38_

100%3043.7%35+Citrate utilization6

100%3077.5%62_(voges proskauer ) VP7

16.6%525%20+
Growth at 42 oC8

83.3%2575%60_

100%3077.5%62+Motility9

100%3057.5%46Dirt like odourSmell10

50%1541.2%33+Growth on

Cetrimide agar medium
11

50%1558.7%47_

The results were out of the 80 gram-negative samples 

according to the initial examination of the gram stain , the 

results obtained from the VITEK 2 System by ID GNB 

cards showed that identification of (45) samples were 
(16) isolate (20%) showed confidence value 99-96% 
(excellent identification), (9) isolate (11.2%) showed 
confidence values 96-95% (very good identification) 
and only (20) isolate (25%) showed confidence value 
(89%) acceptable identification value, while 35(43.7%) 

Cont... Table 1 . Biochemical tests of B. cepacia isolates.

samples not diagnosed. 

The isolates of B. cepacia were distributed among 

11 isolates , designated biopatterns based on the results 

obtained. Based on 80 samples as a total number the 

results of API 20E test showed the 33 (41.3%) isolates, 

22(27.5%) nearest identity, and 25(31.2% ) no identity , 

as show in table (2) . 

Table 2. Results obtained from APi 20E Kit.

Description of group Codes of results test Numbers of isolates

First group

( Exact identity )

( 5 300 004 ) 1,4,6,10,13,15,18,19,11,2,30,31,33,36,39,
41,44,45,49,51,58,59,60,62,63,66,69,70,7

2,74,78,79

Second group

(nearest identity )
( 5 302 004 )

3,14,17,22,12,23,26,27,34,35,42,46,48,50,
52,53,56,64,68,71,73,75

Third group

(no identity )
( 5 302 000 )

5,7,8,9,16,20,21,24,25,28,29,32,37,38,40,4
3,47,54,55,57,61,65,67, ,76,77
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The gene was used to identify bacteria B. cepacia 

recA gene , wer the study evidenced that the recA gene 

was observed in 30 samples out of 45 samples were 

diagnosed with a device VITEK 2 System as in the 

figure (1).

In bacterial systematics, the recA gene has been 

widely used and has been very useful for the identification 
of B. cepacia complex species, with phylogenetic study 

of sequence variance within the gene allowing all nine 

current species to be discriminated against within the 

B. cepacia complex. However the original recA-based 

PCR primers, BCR1 and BCR2, are unique only to the 

members of the B. cepacia complex and do not amplify 

this gene from other species of B. cepacia , although 

this can be used as a constructive way of verifying the 

location of an isolate within the complex, it restricts 

the use of the technique to classify other species of 

Burkholderia in different natural environments (19-20). 

 

Figure 1. PCR amplification products of B. cepacia isolates that amplified with recA gene primers with 
product 429 bp. Lane (L), DNA molecular size marker (100-bp ladder), Lanes (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18 , 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 ) show positive results with the recA gene

The result showed that the 16S rDNA identification 
gene was detected in all isolates of B. cepacia (100%) 

as in figure (2).The 16S rDNA gene consists of closely 

conserved sequences of nucleotides, interspersed with 

genus- or species-specific variable regions. Nucleotide 
sequence analysis of the PCR product, followed by 

comparison of this sequence with known sequences 

stored in a database, may classify bacteria.In the last 

decade, 16S rDNA sequencing has played a crucial 

role in the accurate detection of bacterial isolates and 

the discovery of new bacteria in clinical microbiology 

laboratories due to the extensive use of PCR and DNA 

sequencing. 16S rDNA sequencing is particularly 

important for bacterial detection in the case of bacteria 

with unique phenotypic profiles, rare bacteria, slow-
growing bacteria, uncultivable bacteria, and culture-

negative infections. It has not only offered research into 

infectious disease etiologies, yet also helps physicians 

select antibiotics and assess the length of therapy and 

infection management procedures. Through the use of 

rDNA 16S, in the 21st century (2001-2007) sequencing, 

215 new bacterial species, 29 of which belong to novel 

genera, were discovered from human specimens (21-22) .

 

Figure 2. PCR amplification products of B. cepacia isolates that amplified with 16S rDNA gene primers with 
product 1020 bp. Lane (L), DNA molecular size marker (100-bp ladder), all isolates show positive results 

with 16S rDNA gene. 
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Depending on the results obtained from the diagnosis 

of bacteria in three ways ( API 20E , Vitek 2 system and 

PCR ), there were significant differences between the 

methods, and the likelihood of testing PCR in terms of 

accuracy in diagnosis depending on the presence of the 

diagnostic gene of B. cepacia isolates, as in tables (3) . 

Table 3 . Preparing diagnostic samples according to the methods used and according to the type of sample 
source.

Position * Method Cross tabulation

Result
Method

Total
Api 20 vitek PCR

 B. cepaia 
isolates (+)

Position

Burn

Count 46 43 8 97

%within POSITION 47.4% 44.3% 8.2% 100.0%

% within Method 20.5% 19.9% 19.5% 20.2%

sputum

Count 20 34 3 57

%within POSITION 35.1% 59.6% 5.3% 100.0%

% within Method 8.9% 15.7% 7.3% 11.9%

Urine

Count 23 38 5 66

% within POSITION 34.8% 57.6% 7.6% 100.0%

% within Method 10.3% 17.6% 12.2% 13.7%

wounds

Count 61 44 8 113

% within POSITION 54.0% 38.9% 7.1% 100.0%

% within Method 27.2% 20.4% 19.5% 23.5%

Ulcer

Count 61 47 12 120

% within POSITION 50.8% 39.2% 10.0% 100.0%

% within Method 27.2% 21.8% 29.3% 24.9%

control

Count 13 10 5 28

% within POSITION 46.4% 35.7% 17.9% 100.0%

% within Method 5.8% 4.6% 12.2% 5.8%
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Through the results obtained from the three methods 

used in the current study, there were differences in 

the numbers of diagnosed samples, and the result of 

the Bissier test was considered the most accurate due 

to our use of the B. cepacia diagnostic gene, as well 

as the accuracy of the examination was statistically 

confirmed in the statistical program SPSS according to 
the appearance of the odds ratio [Exp(B) ] . 

Conclusion

 The use of GNB ID cards of VITEK 2 System has 

less error potential than the APi 20 technique, and both 

techniques are less accurate than the PCR technology 

for diagnosis of B. cepacia bacterial isolates. The 

molecular identification using 16s rRNA gene followed 

by sequencing the product and analysis and recA gene 

is very accurate and low cost method compared to 

the previous two techniques method to confirm the 
identification of B. cepacia isolates. 
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Abstract 

Lower extremity injuries are the most common cases of athlete’s injury. Sports athletes often experience 
perturbations that disturb their balance. Poor balance is associated with an increased risk of injury in athletes. 
Plantar fasciitis affects the biomechanics of the foot and impairs pressure distribution and balance during 
walking and running. To compare the dynamic balance between athletes with plantar fasciitis and without 
plantar fasciitis. This analytic observational with a cross sectional retrospective study design was performed 
on 101 athletes, aged 16-32 years. There were 49 male athletes and 52 female athletes have undergone 
dynamic balance checked with the star excursion balance test (SEBT) and plantar fasciitis examinations 
based on ultrasonography (USG) examination. There was no difference in the normalized SEBT value 
between the athlete’s group with plantar fasciitis and the athletes without plantar fasciitis, with p value 
for the anterior direction = 0.317, anterolateral = 0.215, lateral = 0.062, posterolateral = 0.180, posterior = 
0.246, posteromedial = 0.354, medial = 0.409, and anteromedial = 0.245. In summary, there is no difference 
in the dynamic balance between athletes with plantar fasciitis and without plantar fasciitis. Further research 
is needed to determine the compensation mechanism in athletes with plantar fasciitis and specific exercises 
for different sport.

Keywords: athletes, dynamic balance, plantar fasciitis. 
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Introduction

Ankle injuries are common in sports, 40% of sports 

injuries involve the ankle. These injuries can occur in 

basketball, volleyball, soccer, modern dance, and ballet. 

As many as 30,000 cases of ankle injuries in America are 

reported every day1,2. Poor balance can make a person 

prone to falls and injury. Decreased balance function 

will result in malalignment of the body and decreased 

postural control. The athletes are subject to considerable 

perturbation and require strong stability. Athletes with a 

good balance have a superior performance than ordinary 

people. Poor balance is associated with an increased 

risk of injury in athletes. Standardized assessment to 

measure and evaluate balance is needed to determine the 

readiness of an athlete to return to playing on the field3,4.

In a prospective cohort study conducted by Butler 

and colleagues, it was concluded that dynamic balance 

disorders as tested by the star excursion balance test 

(SEBT) were associated with lower limb injury risk. The 

lower the dynamic balance performance, the higher the 

risk of lower extremity injury4. 

Pain can affect dynamic balance control during 

weight bearing activities and is a significant predictor 
of performance in any test of balance and functional 

ability. Chronic musculoskeletal pain in the lower body 

decreases equilibrium in healthy adults5. Alrashidi and 

colleagues reported that one-tenth of humans have 

experienced plantar fasciitis at least once in their lives6. 

DOI Number: 10.37506/ijfmt.v15i3.16017
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In subjects with plantar fasciitis, faulty adaptation in 

the long term, will lead to abnormal muscle activation, 

impaired normal proprioceptive sensation and ultimately 

can lead to dynamic balance disorders7. Comparison of 

dynamic balance in plantar fasciitis and without plantar 

fasciitis, especially in athletes has not been widely 

studied. 

Methods

This research is an analytic observational study with 

a cross-sectional retrospective study design that was 

taken from the screening test data for Puslatda athletes 

in East Java at Dr. Soetomo General Hospital, Surabaya, 

Indonesia who in accordance with the inclusion and 

exclusion criteria. The inclusion criteria were data on 

male and female athletes who underwent a screening 

test for Puslatda East Java athletes who were willing to 

take part in the examination and agreed that the results 

of the examination data were used as research samples 

as evidenced by signing an informed consent. The 

exclusion criteria included athletes who had vestibular or 

visual disturbances that could interfere the examination 

process, and or had a history of musculoskeletal injuries 

or surgery in the last 3 months during the athlete’s 

screening test, that could harm or hinder the athlete 

during the test physical performance.

In this study, 101 athlete’s data were obtained. Based 

on ultrasound results, 57 athletes had plantar fasciitis 

and 44 athletes did not have plantar fasciitis. All athletes 

underwent physical examinations such as height, weight, 

and dynamic balance tests using the star excursion 

balance test (SEBT). Plantar fasciitis examinations 

based on ultrasonography (USG) examination. The 

thickness of plantar fascia more than 4 mm is concluded 

as plantar fasciitis.

Statistical analysis was performed using SPSS 

version 23.0. Test for normality using the Shapiro-Wilk 

test. If data are normally distributed, a parametric test 

will be carried out using the independent T test. If data 

were not normally distributed, a non-parametric test 

would be performed using the Mann Whitney test. The 

difference was considered statistically significant at p 
<0.05. 

Results and Discussion

The characteristics of the research subjects are 

shown in Table 1. The mean age of the research subjects 

was 22.16±3.87 years, the youngest was 16 years and 

the oldest was 32 years. The mean body mass index of 

the subjects of this study was 23.25 ± 3.75, the lowest 

was 16.97 and the highest was 41.11. The homogeneity 

test of the characteristics of the subjects, including age, 

body mass index, and sex, did not find any significant 
differences (Table 1). 

Table 1. Characteristics of Research Subjects.

 Characteristics Plantar Fasciitis
Without Plantar 

Fasciitis
Total p value

Age (years old) 22.54±4.18 21.66±3.40 22.16±3.87 0.432

BMI 22.85±2.55 23.77±4.88 23.25±3.75 0.577

Sex:    

Male 27 22 49
0.793 

 
Female 30 22 52
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The research subjects came from various sports. The 

number of athletes with plantar fasciitis was 57 people, 

and athletes without plantar fasciitis were 44 people. In 

wrestling there were 17 people (16.8%), in gymnastics 

there were 3 people (3%), in athletics there were 30 

people (29.7%), in wushu there were 8 people (7.9%), in 

fencing there were 14 people (13.9%), in hockey there 

were 10 people (9.9%), in handball there were 11 people 

(10.9%), and in sports basketball amounted to 8 people 

(7.9%) (Table 2). 

Table 2. Types of Sports.

Types of Sports Plantar Fasciitis Without Plantar Fasciitis Total (%)

Wresling 5 12 17 (16.8)

Gymnastics 1 2 3 (3)

Athletics 24 6 30 (29.7)

Wushu 4 4 8 (7.9)

Fencing 5 9 14 (13.9)

Hockey 6 4 10 (9.9)

Handball 8 3 11 (10.9)

Basketball 4 4 8 (7.9)

Total (athletes) 57 44 101 (100)

In the measurement results of the Star Excursion 

Balance Test, the variables to assess the dynamic 

balance on the side of the foot with plantar fasciitis and 

non-plantar fasciitis are the Normalized Reach Distance 

value in the anterior direction, anterolateral direction, 

lateral direction, posterolateral direction, posterior 

direction, posteriomedial direction, medial direction, and 

anteromedial direction. For each of the dynamic balance 

check variables, there was no significant difference, with 
p >0.05 (Table 3). 

Table 3. Results of SEBT Normalized Reach Distance in All Type of Sports. 

SEBT Directions Plantar Fasciitis Without Plantar Fasciitis p Value

Anterior 87.02±13.71 84.44±11.38 0.317

Anterolateral 90.25±16.39 85.26±12.23 0.215

Lateral 95.57±18.29 89.09±15.39 0.062

Posterolateral 96.63±19.33 91.85 ±15.03 0.180

Posterior 98.03±21.43 93.46±16.59 0.246

Posteromedial 94.68±20.08 91.41±15.31 0.354

Medial 91.14±17.99 88.36±14.85 0.409

Anteromedial 87.75±13.83 84.57±13.19 0.245
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SEBT is a test to measure dynamic balance. In this 

study, there was no significant difference in dynamic 
balance between the two groups, the athletes with 

plantar fasciitis group and the athletes without plantar 

fasciitis group.

Balance is a complex phenomenon that involves 

many factors including lower extremity muscle strength, 

peripheral sensation, visual activity, and reaction time. 

The strength of the ankle dorsiflexor and plantar flexor 
muscles has been shown to be related to ankle stability. 

The strength and range of motion of the inversion-

eversion ankle also contribute to balance performance8. 

Regular training performed by athletes makes muscle 

strength superior to that of untrained people.

Voluntary movement in humans, including athletes, 

will increase with training. The volunteer movement 

also responds to the feedback mechanism for correction 

of internal and external changes. This mechanism 

consists of feedforward and feedback mechanisms. 

Feedback control is influenced by current conditions and 
sensory signals that detect changes in perturbation, while 

feedforward control is an anticipatory mechanism. This 

anticipatory mechanism relies on experience or training 

which is essential to the fast action of a perturbation 

and this anticipatory mechanism can also modify the 

feedback mechanism9.

Movement of the extremities initiated by motor 

commands originating from the central nervous system. 

Movement of the extremities will undergo postural 

regulation with a feedback mechanism if there is 

postural instability. Motor control in the central nervous 

system consists of motor planning, internal models, 

state estimation, motor learning, and multiple internal 

models. Motor planning is a computational process to 

reduce steps or processes from neural commands to 

muscle activation. This mechanism selects one of the 

many consistent patterns for the motor activity. When 

doing motor activities, the subject adapts to the inverse 

model which is continuously updated based on input 

feedback called the motor learning10.

In this study, the process of daily training for athletes 

can improve balance with a motor learning mechanism. 

The adaptations made by the motor system in athletes 

can change the internal model to match the activity 

or perturbation received by an athlete. With repetitive 

training and motor learning, athletes can perform 

posture stabilization by minimizing the required muscle 

activity compared to minimizing body sway. This is also 

influenced by the internal adaptation of the model to the 
environment and other variables that can affect it11.

One of the factors that can affect the balance in 

plantar fasciitis is pain in the soles of the feet, especially 

if the pain is severe. When performing a closed kinematic 

chain with ankle dorsiflexion and the soles of the feet 
in contact with the ground, there will be an anterior 

movement of the tibia. This causes stretching of the 

plantar fascia and, consequently, increasing tension and 

pain. To protect the musculoskeletal system and prevent 

further discomfort, individuals use compensatory 

strategies in the ankles and feet, which make it difficult 
to maintain posture12. 

There is no data on foot pain in this study, this is 

because the balance check was carried out when athletes 

take the screening test for the national competition 

which is suspected to affect the objectivity of the athletes 

in submitting their complaints. However, regular 

exercise has also been shown to reduce pain sensitivity, 

although the exact mechanism is still unknown. Several 

theories try to explain the effects of exercise-induced 

hypoalgesia. The mechanism most widely considered is 

that of activation of the endogenous opioid system during 

exercise to reduce pain perception. Exercise results in 

peripheral and central release of beta-endorphins that 

have been associated with changes in pain sensitivity.

This study is not in line with a study conducted by 

Agirman (2018) which assessed that there are differences 

in dynamic balance in 50 patients with plantar fasciitis 

compared to 19 controls13. The research by Agirman 

was different in the types of research subjects, namely 

the subjects who were not athletes. The difference in 

research subjects in this study is an important thing to 

note. Pozzi et al. (2015) research on dynamic balance in 

subjects with chronic ankle injury shows that there are 

changes in conditions in physically trained individuals, 

such as increased muscle strength and neuromuscular 

adaptation as a compensation strategy to improve joint 

dynamic stability14.
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There are several limitations in this study, the 

specific exercise of each sport was not differentiated and 
the muscle compensation mechanism was not measured 

which could be assessed by surface EMG examination. 

In this study also did not stated the complaints of leg 

pain. Examination of athletes is carried out during 

screening of PON preparation in athletes, so that biased 

information about the objectivity of pain can occur. 

Conclusion

In summary, there is no difference in the dynamic 

balance between athletes with plantar fasciitis and 

without plantar fasciitis. Further research is needed to 

determine the compensation mechanism in athletes with 

plantar fasciitis and specific exercises for different types 
of sports. 
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Abstract

Background: Meconium staining of amniotic fluid harms newborns. Pregnant women in Palangka Raya 
City have the habit of consuming young coconut water to prevent the meconium staining of amniotic fluid. 
Young coconut water contains the highest mineral potassium. Potassium can affect the intestinal peristaltic.

Objective: Analyzing the effect of potassium of young coconut water consumed by pregnant women in 
the third trimester on the levels of potassium saliva of mothers and the newborn and meconium levels of 
amniotic fluid.

Methods: This study was a prospective cohort study of third-trimester pregnant women. The study sample 
was taken randomly, 24 pregnant women who consumed young coconut water and 24 who did not consume 
young coconut water.

Results: Potassium levels of young coconut water had a positive correlation with levels of maternal salivary 
potassium (b = 0,414, p = 0,000). Maternal salivary potassium levels had a negative correlation with 
meconium levels of amniotic fluid (b = -0,603, p = 0,000). Maternal salivary potassium levels through infant 
salivary potassium levels had a negative correlation with meconium levels of amniotic fluid (b= -0,205, p 
= 0,000).

Conclusion: Young coconut water consumed by pregnant women during the third trimester can prevent the 
meconium staining of amniotic fluid
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Introduction

Meconium levels of amniotic fluid are an indicator 
of meconium staining of amniotic fluid (MSAF). The 

incidence of the MSAF base on ethnicity in the world 
is around 14% -29%1. The MSAF harms newborns2. 
Meconium aspiration syndrome causes the mortality rate 
of newborns to increase by 35%3. Babies accompanied 
by the MSAF are admitted to the neonatal intensive care 
unit (NICU) by 98.4% -100%4.

Pregnant women in Palangka Raya City have the 
habit of consuming young coconut water (YCW) to 
prevent the MSAF. The YCW contains the main mineral 
the highest is potassium, amounting to 7300 mg per 
liter5. Potassium intake is necessary because the body 
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cannot produce and store it6. It is necessary to prove 
the effect of young coconut water potassium on the 
potassium levels of the mother and baby as well as the 
meconium levels of amniotic fluid that is an indicator of 
the MSAF.

Methods

This study was a cohort prospective study 
observational. The study locations were 10 health centers, 
namely Pahandut, Panarung, Bukit Hindu, Menteng, 
Kalampangan, Kereng Bangkirai, Kayon, Jekan Raya, 
Marina Permai and Tangkiling, in Palangka Raya City, 
Central Kalimantan, Indonesia. The population consisted 
of 40 third trimester pregnant women who consumed 
YCW and 38 pregnant women who did not consume 
YCW. The study sample was taken randomly, 24 from 
pregnant women who consumed YCW (YCW group) 
and 24 from mothers who did not drink YCW (control 
group). Data collection from 28 weeks of gestation 
until delivery or the third trimester (November 2019 to 

February 2020). The inclusion criteria were pregnant 
women who entered the third-trimester of pregnancy 
(28 weeks), the age of the pregnant women was 20-35 
years. The exclusion criteria were Gemelli, intrauterine 
growth retardation (IUGR).  The drop-out criteria 
were premature, intrauterine fetal death, placental 
insufficiency, malpresentation, prolonged labor, position 
abnormalities, premature rupture of membranes.

The potassium content of young coconut water was 
measured using the atomic absorption spectrophotometer 
method at the Uanir Pharmacy Laboratory. Daily intake 
of potassium levels was measured using the estimated 
food records method7, photos of food sizes8, NutriSurvey 
software. Maternal salivary potassium levels and 
newborn salivary potassium levels were measured 
using a cardy potassium meter9. The meconium level of 
amniotic fluid was measured using the meconium-crit 
method in the Biomedical Laboratory10. The statistical 
test of the data used path analysis with the help of 
multiple regressions.

Results

Table 1. Characteristics of respondents based on the YCW group and the control group

Variable YCW Group Control Group p 

YCW potassium levels consumed by pregnant women (mg/
day)

646, 79 ± 230,09 -

The potassium levels of daily intake of pregnant women 
(mg/day)

1807,34 ± 434,80 1733,01 ± 423,46 0,551

Potassium saliva levels of pregnant women (mmol/l) 41,00 ± 6,78 27,50 ± 6,08 0,000*

the newborn salivary potassium levels (mmol/l) 22,82 ± 5,03 15,14 ± 6,32 0,000*

Maternal amniotic fluid meconium level (%) 3,75 ± 1,89 11,67 ± 6,03 0,000*

The average YCW potassium level consumed by 
pregnant women in the third-trimester of the YCW 
group was about 1/3 of the daily intake potassium level. 
Daily intake of potassium levels in the two groups did 
not differ p> 0.05. The potassium level in the YCW 

group was 13.50 mmol/l higher than the control group. 
The potassium saliva level of the newborn in the YCW 
group was 7.68 mmol/l higher than the control group. As 
much as 29% of the potassium level in the control group 
was hypokalemia. The amniotic meconium level in the 
YCW group was 7.92% lower than the control group.
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Table 2. Effect of YCW Potassium Levels on Potassium Saliva Levels of Pregnant Women

Variable b p 

YCW potassium levels 0,699 0,000*

The potassium levels of daily intake 0,360 0,000*

YCW potassium levels after controlled for daily potassium levels had a positive correlation on salivary potassium 
levels in pregnant women (p <0.05)

Table 3. Effect of Potassium Saliva Levels of Pregnant Women on Potassium saliva levels of the newborn

Variable b p

Potassium Saliva Levels of Pregnant Women            0,470 0,001

Table 4. Effect of Potassium Saliva Levels of Pregnant Women through the newborn salivary potassium 
levels

Variabel b p

Potassium Saliva Levels of Pregnant Women -0,603 0,000*

the newborn salivary potassium levels -0,435 0,000*

The direct effect of salivary potassium levels of pregnant women on meconium levels of amniotic fluid was -0.603. 
The indirect influence of salivary potassium levels of pregnant women through the newborn salivary potassium levels 
on meconium levels of amniotic fluid was the multiplication result of 0.470 x (-0.435) = (-0.205). The percentage of 
the contribution of the influence of the  maternal salivary potassium and the newborn simultaneously on the  amniotic 
fluid meconium levels  was from the R Square value of 79.9%. Figure of the path analysis results  was as follows.

Figure 1. The results of the path analysis

YCW potassium levels after controlled for 
potassium levels of daily intake through the variable 
between mother and newborn salivary potassium levels 
had an effect on the meconium levels of amniotic fluid

Discussion

After controlled for potassium levels of daily 
intake, YCM potassium increased maternal salivary 

potassium levels. The YCM was more easily and 
quickly absorbed by the body. The ease and speed of 
the YCW was absorbed by the body because of the 
factor composition, specific gravity, osmolarity, and 
homeostasis. The compound of YCW electrolytes was 
similar to electrolytes for body fluids. The major cation or 
electrolyte positive charge YCW and body fluids consist 
of potassium (K), calcium (Ca), magnesium (Mg), and 
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sodium (Na). The major anion or electrolyte negative 
charge of YCW and body fluids, namely chloride (Cl) 
and phosphate (PO4). Apart from the composition that 
caused YCW to be easily and quickly absorbed was 
its specific gravity. The YCW specific gravity was the 
same as the specific gravity of blood plasma, which was 
1.02011. YCW had an osmolarity that corresponds to the 
osmolarity of blood. The YCW osmolarity was around 
300 mOsm / kg, and the blood osmolarity is 280-330 
mOsm/kg12, 13. Based on the homeostasis test YCW 
did not cause coagulation initiation even if half of the 
plasma was replaced with YCW fluid14. Evidence of 
young coconut water was easier and faster absorption in 
the body seen from several speed indicators such as the 
following study results. Young coconut water had the 
highest and fastest recovery rehydration index compared 
to drinking supplement15, plain water16, pocari sweat17, 
watermelon and lemon juice18. Young coconut water was 
more able to maintain plasma volume than the drinking 
of supplement19. Young coconut water accelerates the 
recovery of the pulse better after exercise compared to 
mineral water and drinking of isotonic20

Maternal salivary potassium levels had the effect 
of increasing salivary potassium levels in newborns. 
Maternal potassium levels play a significant role as a 
relaxant and vasodilator of blood vessels, it facilitate the 
flow of uteroplacental blood to the fetus21.  Every 30 
peq/100 g per minute potassium release from the muscle 
causes a 5x increase in blood flow, this does not occur in 
hypokalemia22. In the third-trimester of pregnancy, the 
number of potassium channels increased in the smooth 
muscle of the uterus so increasing fetal oxygenation23,24. 
Infants born with hypoxia had the flow of potassium 
in the pulmonary artery smooth muscle was very little. 
Infants born with normoxia had a dramatic increase in 
pulmonary artery potassium channels25. 

Levels of potassium saliva for pregnant women 
through the newborn salivary potassium levels had the 
effect of reducing meconium levels of amniotic fluid. 
Potassium acts as a stabilizing force in the physiology of 
gastrointestinal movements26. The fetal gastrointestinal 
function began to approach normal in the third-trimester 
of pregnancy but was still inactive6. The results of study 
on 60 fetuses found that progressive potassium addition 
was highest in the pregnancy third trimester27. The 
current density of potassium in fetal colonic smooth 
muscle was very high inactivation was more persistent. 
The phenomenon inhibits the action potential and 
thereby delaying the activation of bowel movements28. 

The results of this study were 29.3% of newborns in 
the hypokalemia control group. Hypokalemia caused 
an incomplete repolarization process resulting in 
reentry, overloads of intracellular Ca2 +, causes colonic 
arrhythmias29. Hypokalemia also caused circulatory 
disorders, caused vasoconstriction, and increased 
intraluminal pressure from 10 to 60 to 100 mmHg24. 
Vascular vasoconstriction impedes the smooth flow of 
blood, leading to intestinal smooth muscle ischemia and 
gastrointestinal arrhythmias30,31. Colonic arrhythmias 
either caused by reentry events or intestinal smooth 
muscle ischemia due to potassium deficiency could lead 
to excretion of meconium in the amniotic fluid.

There was a direct effect of salivary potassium 
levels of pregnant women on meconium levels of 
amniotic fluid. The meconium content of amniotic fluid 
was the percentage of meconium (solute) deposits in 
the amniotic fluid (as a solvent)10. Maternal salivary 
potassium could affect the volume of amniotic fluid so 
affecting osmolarity. If osmolarity decreased (dilute 
solution) could reduce the meconium level of amniotic 
fluid. The amniotic fluid volume was strongly influenced 
by the movement in-out the amniotic space through the 
intramembrane32. Maternal hydration increased the 
volume of amniotic fluid, not because of increased fetal 
urine production but because of intramembranous fluid 
shifting33,11. Maternal salivary potassium promoted 
blood circulation, increased intramembranous flow, and 
affected the volume of amniotic fluid21.

The levels of potassium saliva for pregnant women, 
both directly and indirectly, reduced the meconium level 
of amniotic fluid, which means that it prevented cloudy 
amniotic fluid. The influence of the mother and newborn 
saliva potassium on the amniotic fluid meconium level 
was 79.9%, meaning that there were other variables 
in addition to the variables examined in this study. 
Potassium from the electrolyte content of amniotic fluid 
needed to be considered in subsequent studies where in 
this study it had not been taken into account.

Conclusion

Young coconut water consumed by pregnant women 
during the third trimester can prevent the meconium 
staining of amniotic fluid

Ethical Clearance: This study received a certificate 
of passing an ethical review (Ethical Approval) from 
the Faculty of Nursing Unair Number 1755-KEPK on 
August 14, 2019
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Abstract

Purpose: This analysis considers the prevalence of internal organ injuries sustained from CPR in autopsied 
individuals who died from natural causes as well as correlations between internal organ injury and various 
potentially-related factors.

Methods: This analysis is a descriptive retrospective study which makes use of filed autopsy reports of 
individuals who died of unnatural causes. Autopsies were carried out at the Forensic Pathology Laboratory 
between 2012 and 2016. Excluded individuals who died due to accident and sustained trauma or injury to 
chest and abdominal areas as well as individuals who were younger than 18. 

Results: This study comprised 154 individuals of which 122 males, and 32 females. Age distribution was 
between 18 and 82 years. This study found that injuries resulting from CPR administration were found 
in 83.11% of cases. The most frequent injury including ribs, sternum, and heart at 43.36%, 25.86%, and 
10.33%, respectively. This study also found various types of abdominal and spine injury due to CPR. 
Statistical consideration of potentially correlated variables revealed that age was statistically significant 
(p=0.001) in relation to CPR, while sex and BMI were found to not exhibit statistically significant (p=0.203, 
p=0.351, respectively) in relation to CPR

Conclusion: Nature of CPR techniques it is possible that injury may be sustained to internal organs. It was 
seen that age have potential correlations with injury.
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Introduction

Cardiopulmonary Resuscitation (CPR) is a lifesaving 

technique applied in emergency situations and was 

addressed by Kouwenhoven et al. in 19601 from which 

point it has been further developed and is now widely 

used. To date, CPR is administered both in hospitals and 

in many other environments and is widely used by both 

medical professionals as well as other individuals who 

have received sufficient training, whereby instructions 
of application and implementation of CPR pull largely 

from the American Heart Association’s guidelines2. 

While CPR may be a widely accepted technique 

which is frequently administered the world over, certain 

injuries may be sustained through chest compression and 

ventilation3, and due to this potential, this analysis will 

exclusively focus on the types of injury sustained during 

chest compression. Previous studies have indicated that 

internal organs may sustain injury during administration 

of CPR which comprise injuries of the thoracic wall, 

ribs, sternum, as well as organs located in chest area, e.g. 
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pneumothorax, lung laceration3-15, abdominal organs 

especially the liver and spleen laceration16-19, and even 

the spinal cord have been reported.20

In past autopsies conducted to determine a cause of 

death, it has been found that similarities exist between 

internal organ injuries sustained from CPR and those 

received from accidents or bodily abuse, which often 

complicates clear indication of cause and circumstance 

of death. This analysis considers the prevalence of 

internal organ injuries sustained from CPR in autopsied 

individuals who died from natural causes as well as 

correlations between internal organ injury and various 

potentially-related factors.

Material and Methods

This analysis is a descriptive retrospective study 

which makes use of filed autopsy reports of individuals 
who died of unnatural causes. Autopsies were carried 

out at the Forensic Pathology Laboratory between 

2012 and 2016. Inclusion criteria were adopted such 

that the individual died of unnatural causes who were 

administered CPR between the years of 2012 and 2016. 

Conversely, exclusion criteria include individuals who 

died due to accident and sustained trauma or injury to 

chest and abdominal areas as well as individuals who 

were younger than 18. 

Of the information collected on individuals at the 

time of autopsy, this analysis made use of the following 

information: sex, age, weight, height, nationality, and 

cause of death as well as the injuries sustained due to 

CPR. Statistical descriptions and probes for correlations 

were carried out using Microsoft Excel and SPSS. 

Results

Autopsied individuals who received CPR and 

whose data were made available to this study comprised 

154 individuals, of which 122 (79.22%) were male, and 

32 (21.78%) were female. Age distribution was between 

18 and 82 years of age with mean age of 52.15 years 

and the most of case were in 51-60 age group. It was 

found that 81.16% of cases considered in this study were 

of Thai nationality, and body-mass index were found to 

range between 25.0 and 29.9 (Class 1 Obesity) as can be 

seen in Table 1. The most prevalent cause of death was 

natural diseases and the most prevalent diseases in the 

population were found to be coronary atherosclerosis, 

arrhythmia, and heart failure in order of prevalence 

(Table 1). 

Table 1. General Data Collected from Autopsied Individuals

Desmographic Amount Percent (%)

Sex (N = 154) 

  Male 122 79.22

  Female 32 21.78

Age (N = 154) 

  < 20 3 1.95

  21-30 10 6.49

  31-40 16 10.39

  41-50 36 23.38

  51-60 50 32.47

  61-70 24 25.58

  71-80 14 9.09

  81-90 1 0.65

Race (N = 154) 

  Thai 125 81.16

  ASEAN (Excluding Thai) 7 4.54

  Asian (Excluding ASEAN) 8 8.52

  Other 14 9.09
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Body Mass Index (N = 154) 

  < 18.5 (Underweight) 9 5.84

  18.5 – 22.9 (Normal weight) 38 24.67

  23.0 – 24.9 (Overweight) 27 17.53

  25.0 – 29.9 (Obesity) 45 29.22

  > 30.0 (Morbid obesity) 35 22.72

Cause of death (N = 154) 

  Coronary atherosclerosis 79 51.29

  Cardiac arrhythmia 13 8.44

  Heart failure 8 5.19

  Pulmonary embolism 7 4.54

  Cerebrovascular disease 7 4.54

  Infection 7 4.54

  Aortic aneurysm 6 3.90

  Gastrointestinal bleeding 5 3.25

  Electrocution 5 3.25

  Toxic 4 2.59

  Liver cirrhosis 3 1.95

  Cancer 3 1.95

  Drowning 2 1.29

  Chronic kidney disease 2 1.29
  Hanging 1 0.65

  Gunshot wound 1 0.65

  Unknown 1 0.65

This study found that in 83.11% of considered instances, CPR resulted in internal organ injury as can be seen in 

Table 2. It was found that internal organs in the chest most frequently sustained injury including ribs, sternum, and 

heart at 43.36%, 25.86%, and 10.33%, respectively and as can be found in Table 2. 

Table 2. Number of Cases with CPR-induced Injury as Per Organ

Injuries (N = 154) Amount Percent (%)

  Sustained injury 128 83.11

  Injury not sustained 26 16.89

Injuries by organ (N = 184)

  Rib 89 48.36

  Sternum 66 35.86

  Heart 19 10.33

  Lung 3 1.63

  Liver 4 2.17

  Spleen 1 0.54

  Adrenal gland 1 0.54

  Spine 1 0.54

Note: Some cases presented more than one site of sustained injury

Cont... Table 1. General Data Collected from Autopsied Individuals
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The 3 most frequently observed injuries in order of 

prevalence were: fractured sternum, fractured rib, and 

heart laceration as seen in Table 3

This study found that rib fractures in conjugation 

with sternum fractures were much more prevalent than 

isolated sternum fractures. In 93.26% instances that 

fractured ribs were observed, multiple rib fractures were 

observed, while 59.55% of all rib fractures occurred on 

both right and left sides. 

Table 3. Injured Organs

Type of injury 
Number of injury

(N= 197)
Percent (%)

Bony thorax

  Rib fracture 89 45.17

  Sternum fracture 66 33.50

Heart

  Heart contusion 9 4.09

  Hemopericardium 5 2.54

  Heart laceration

    Right atrium 2 1.01

    Left atrium 2 1.01

    Right ventricle 1 0.05

    Left ventricle 1 0.05

    Both ventricle 1 0.05

Lung

  Pneumothorax 1 0.05

  Hemothorax

    Right 1 0.05

    Left 2 1.01

    Both 3 1.52

  Lung laceration

    Right 0 0

    Left 1 0.05

    Both 2 1.01

Abdominal

  Hemoperitoneum 4 2.02

  Liver laceration 4 2.02

  Spleen hemorrhage 1 0.05

  Adrenal gland hemorrhage 1 0.05

Spine fracture 1 0.05

Note: Some cases presented more than one site of sustained injury.
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Left rib fractures were more frequently observed than rib fracture on the right, and the anterior rib fractures 

accounted for 95.82% of all rib fractures, as seen in Table 4.

Table 4. Sternum and Rib Injuries

Rib injuries Number of injuries Percent (%)

Sternum fracture (N= 66) 

  Sternum with rib fracture 38 57.58

  Sternum fracture only 28 42.42

Number of rib (N= 89)

  Multiple 83 93.26

  Single 6 6.74

Side of rib (N= 89)

  Right rib only 15 16.85

  Left rib only 21 23.59

  Both 53 59.56

Site of distribution (N= 144)

  Right anterior rib 65 45.13

  Right lateral rib 2 1.39

  Right posterior rib 1 0.69

  Left anterior rib 73 50.69

  Left lateral rib 2 1.39

  Left posterior rib 1 0.69

The 3 most frequently fractured ribs in order of frequency were left rib 4, left rib 5, and right rib 4 as can be seen 

in Table 5. 

Table 5. Injured Rib Locations

Ribs
Right side Left side

Anterior Lateral Posterior Anterior Lateral Posterior

1 5 0 0 6 1 0

2 28 1 1 23 2 1

3 41 2 1 43 2 0

4 46 2 0 54 2 0

5 43 1 0 52 2 0

6 21 0 0 32 0 0

7 14 0 0 21 0 0

8 7 0 0 7 0 0

9 3 0 0 2 0 0

10 3 0 0 2 0 0

11 0 0 0 0 0 0
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Note: Some cases presented more than one site of 

sustained injury.

When isolated rib injuries were considered, it was 

found that the most frequently isolated rib injuries 

were left rib 4th, right rib 4th, and right rib 5th in order 

of frequency. Statistical consideration of potentially 

correlated variables revealed that age was statistically 

significant (p=0.001) in relation to CPR, while sex and 
BMI were found to not exhibit statistically significant 
(p=0.203, p=0.351, respectively) in relation to CPR as 
per Table 6. 

Table 6. Statistical Correlations of Injuries Sustained from Administration of CPR

Desmographic Injuries (case) No injuries (case)
Chi-Square 
Tests value 

P-value 

Sex (N= 154)

  Male 99 (77.34%) 23 (88.50%)
1.623 0.203

  Female 29 (22.63%) 3 (11.50%)

Age (N= 154)

  < 20 2 (1.55%) 1 (3.80%)

23.917 0.001**

  21-30 6 (4.65%) 4 (15.40%)

  31-40 9 (6.04%) 7 (26.90%)

  41-50 27 (20.93%) 9 (34.60%)

  51-60 45 (34.88%) 5 (19.20%)

  61-70 24 (18.60%) 0 (0%)

  71-80 15 (11.63%) 0 (0%)

  81-90 1 (0.77%) 0 (0%)

Body Mass Index (N= 154)

  < 18.5 (Underweight) 9 (7.00%) 1 (3.80%)

4.429 0.351

  18.5 – 22.9 (Normal weight) 28 (21.90%) 10 (38.50%)

  23.0 – 24.9 (Overweight) 22 (17.20%) 5 (19.20%)

  25.0 – 29.9 (Obesity) 38 (29.70%) 7 (26.90%)

  > 30.0 (Morbid obesity) 31 (24.20%) 3 (11.50%)

Discussion 

Overall, this study found that injuries resulting from 

CPR administration were found in 83.11% of considered 

cases, which differs with indications found in previous 

research reportings of 21% and 65%.6,14,24,25 In addition, 

it was found age had a statistically significant relationship 

(p=0.001) to injuries sustained during administration of 
CPR, and this is likely due to age-related osteopenia 

which is a part of the natural aging process wherein 

balance of bone formation and resorption becomes 

less stable with age. It has been found, intuitively, that 

osteopenia results in greater susceptibility of injury and 

presents a greater risk to further injure internal organs 
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and bones.7 Black et al.7, Amornlertwatna et al8, Olds 

et al.9, Düger et al.15, and Krajl et al.21 all report similar 

correlations between age and types of injuries sustained 

due to the administration of CPR as supported by this 

analysis; however, contradictory findings can be found 
in previous research by Bedell et al.6, which found no 

significant relationship between age and CPR-induced 
injuries. 

No statistically significant relationship (p=0.203) 
was found between sex and CPR injuries and this is 

line with previous research, which adopted similar 

hypotheses. Hashimoto et al.3, and Amornlertwatna et 

al.8 indicate that women are at greater risk than men to 

develop osteoporosis due to the effect of Oestrogen on 

skeletal system as well as the anatomical structure of the 

female chest wall, which were suspected as potential 

causes for greater risk of injury in data sets. Bedell et 

al.6, Black et al.7 and Kralj et al.21 report, contrarily, that 

no statistically significant relationship was identified 
between sex and CPR injury, and this is echoed by the 

findings of this analysis. 

Similar to sex, BMI was also found to not be a 

statistically significant (p=0.351) indicator of injuries 
sustained during the administration of CPR. This stands 

in contrast to the intuitive hypothesis that BMI may 

be an indicator and exist in a linear relationship with 

sustained injuries given that obese individuals possess 

a larger amount of fatty tissue below the dermis, which 

was suspected to better absorb the impact of CPR chest 

compressions when compared with normal-BMI or 

underweight-BMI individuals. This hypothesis, was, 

however, not supported by the data of this study and 

is therefore indicative that a null hypothesis is present, 

i.e. that no statistical relationship exists in the data set 

between these two variables. 

Several other variables and possible correlations 

have been considered in other bodies of research, which 

were unfortunately not possible to consider in this 

study due to a lack of information and incomplete data 

records. Such variables reveal interesting trends and will 

be the study of future research concerning CPR-induced 

injuries. One such example of these involves the amount 

of time that chest compressions were administered, 

where Bedell et al.6 considered 562 patients over the 

course of 3-year study. In this study no statistically 

significant relationship was found, which contrasted 
with research by Amornlertwatna et al.8 and Olds et 

al.9 which found that longer amounts of time of chest 

compressions resulted in greater amounts of sustained 

injuries. 

Still other studies consider the effect of CPR 

technicians, in which Olds et al.9 found a statistically 

significant relationship between place of administration 
and whether the individuals administering CPR was a 

medical professional. Contrary to this, contradictory 

research by Hoke & Chamberlain11 and Krajl et al.21 

found no significant difference in injuries sustained by 
standard CPR and ACD-CPR administrations. 

It was found that the most frequent sites of injury 

were the ribs, the sternum, and the heart in order of 

frequency, where rib injuries accounted for 45.17% of 

all injuries. This is well-aligned with research conducted 

by Black et al.7 and Hoke & Chamerlain11 which found 

that rib injuries have been observed to be present 3-89% 

and 12.9-96.6% of all observed cases, respectively. 

Similarly, Sternum injuries were found to be present 

in 33.50% of total cases, which is within the reported 

ranges put forth by several bodies of research that found 

Sternum injuries in as little as 1.3% and as great as 43.3% 

of cases.3,7,11,15 In addition, Hashimoto et al.3 posit a 1:3 

ratio of isolated Sternum fractures to Sternum fractures 

accompanied by at least one other fracture in the ribs, 

where this study likewise found a ratio of 2:3. 

With regards to rib fractures, it was found that 

multiple fractures were far more common than isolated 

fractures with multiple rib fractures accounting for 

93.26% of all rib-related injuries. This trend is seen 

in several other studies3,7,11,15,21 as well as Hashimoto 

et al.3, who found the average number of rib fractures 

to be 7.3. In considering the aforementioned data, it is 

immediately evident that Anterior rib fractures were 

found to be more prevalent than both lateral and posterior 

fractures, which is supported by previous research 

involving locations of and types of rib fractures incurred 

during the administration of CPR21,22. This prevalence 

is perhaps intuitively due to the anterior ribs being the 

direct site of chest compression impact. 
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While fractures were found in both right lateral 

and left lateral ribs, values of either case were found to 

be unequal in frequency, with left lateral rib fractures 

occurring more frequently than those on the right. 

Corroboration of this trend was found by research 

conducted by Lederer et al.22 which indicates that left 

lateral rib fractures are more common than right lateral 

rib fractures. Krajli et al.21 report that in male subjects 

left lateral rib fractures were most prevalent, while in 

femal subjects equal proportions of left and right lateral 

rib fractures were observed. 

Heart injuries of various forms were found to 

account for 10% of the total injuries considered in 

this study. These injuries comprise hemopericardium 

in 2 cases, myocardial laceration in 10 cases, and 

heart contusion and hemorrhage in 7 cases, a finding 
which is similar to those put forth by Krischer et al.5, 

a study which considered some 705 cadavers who 

had been administered CPR prior to autopsy from 

the years 1977-1979. In Kirscher et al.5 it was found 

that heart injuries were present in 10.6% of all cases, 

with hemopericardium found in 57 cases, and heart 

contusions and hemorrhage in 27 cases. Contrary to this 

study, instances of myocardial laceration in Kirscher et 

al.5 were less frequent have been present in only one 

instance of 705 total cases. 

Tattoli et al.14 posits that the occurrence of 

myocardial lacerations is assumed to be caused by 

incorrect administration of chest compressions which 

differ from prescribed applications and locations of 

compression from the AHA guideline. This assumption 

is also found in Hashimoto et al.3 study, which found 

3 instances of myocardial laceration, and provides 

the intuitive reason that administration of CPR may 

severely compress the heart, which is located between 

the chest and spinal cord thus resulting in myocardial 

laceration. Furthermore, Hashimoto et al.3 adopts a 

similar mechanism in explaining the occurrence of heart 

contusion and hemorrhage, which contrasts sharply with 

that put forth in both Curca et al.4 and Olds et al.9 The 

latter two studies account for instances of myocardial 

laceration via a mechanism which holds that applications 

of chest compressions cause blood to flow into the heart 
when the impact of compression comes into contact with 

closed heart valves thus causing a water-hammer effect. 

In instances of contusion and hemorrhage both Curca et 

al.4 and Olds et al.9 adopt mechanisms as described by 

Hashimoto et al.3. 

The presence of lung laceration in 3 cases (1.51%) 

as well as pneumothorax and hemothorax in 7 cases 

(2.63%) where similar with previous research finding 
which report values between 0.8-1.2% and 2-3.5%, 

respectively.5,10,23

This study also found various types of abdominal 

injury including gastrointestinal bleeding in 4 cases 

(2.02%), liver laceration in 4 cases (2.02%), a ruptured 

spleen in 1 case (0.05%), and periadrenal hemorrhage 

in 1 case (0.05%). This is confirmed by previous 
studies examining similar concerns, which found that 

gastrointestinal injury was present in 1% of cases, liver 

laceration in 0.4-3% of cases and ruptured spleens in 

0.3% of cases.5,15,18,23

Beydilli et al.18 posits that although CPR is applied 

to the thorax, abdominal injuries are still possible if 

hands are placed in an incorrect position during the 

administration of CPR. Similar assumptions are adopted 

by Martin et al.17 in a case study of patients with liver 

lacerations stemming from CPR. Contrary to this, Ioan et 

al.16 found that even when AHA guidelines were strictly 

followed in administering CPR, injuries and specifically 
liver lacerations were still found. 

One instance (0.54%) of thoracic vertebrae fracture 

was identified in considered cases (69-year-old Danish 
male). Previous research and case studies report the 

presence of such fractures in relation to CPR but in such 

small numbers that rigorous analysis of prevalence could 

not be conducted. In a 2015 study conducted by Bohara et 

al.20 a 78 year-old female subject was identified who had 
sustained fractures to thoracic vertebrae 4th-8th through 

administration of CPR. Importantly, Bohara et al.20 posit 

factors which may increase risk of CPR-related thoracic 

vertebrae fractures including osteoporosis, osteopenia 

and kyphosis. 

Conclusion

Although administering chest compressions as 

prescribed by routine cardiopulmonary resuscitation is 
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an emergency technique for resuscitating individuals, 

given the nature of CPR techniques it is possible that 

injury may be sustained to internal organs in up to 

83.11% of total applications. This increased risk of 

sustained injury is due to application of thoracic chest 

compressions which has been found to most frequently 

cause injuries to the ribs, sternum, and heart. Albeit chest 

compressions are applied directly to the thorax and most 

often affect organs in this area, injuries to abdominal 

organs have also been found including liver lacerations, 

which were found to be the most prevalently sustained 

injury to abdominal organs at 4.19%. When considering 

potential correlations and predictors of risk, it was seen 

that age was a statistically significant (p=0.001) indicator 
of a likelihood to sustain a CPR-related injury, yet sex 

and BMI values were not found to do so. Therefore, it is 

necessary to consider such injuries and their respective 

frequencies, as well as carefully when –– on individuals 

who received CPR.

Key points

1. This study showed the prevalence of internal 

organ injuries sustained from CPR in autopsied 

individuals who died from natural causes as well as 

correlations between internal organ injury and various 

potentially-related factors.

2. This study found that injuries resulting from 

CPR administration were found in 83.11% of cases. 

3. The most frequent injury included ribs, sternum, 

and heart, however, this study also found various types 

of abdominal and spine injury due to CPR.

4. Statistical consideration of potentially correlated 

variables revealed that age was statistically significant 
(p=0.001) in relation to CPR.
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Abstract

Logistic regression or logit regression is a statistical technique used to create predictive modeling. To 
determine the logistic regression equation that will be used to predict the value of the dependent variable, 
parameter estimates must be sought in the logistic regression model, one of the methods in this study uses 
the maximum likelihood method. The 2017 Indonesian Demographic and Health Survey (IDHS) collected 
various information, including about toddler diarrhea. Therefore, the logistic regression method is the right 
method to use in this condition, considering that the diarrhea data collected in the IDHS are categorical 
data. In this study, the variables influencing toddler diarrhea werechild age, birth size (average),exclusive 
breastfeeding, maternal age, maternal education (high school), wealth index (top), and latrine facilities The 
results of the logistic regression analysis showed that the variable with the highest risk figure for reducing 
the diarrhea rate was wealth index (top) (OR=1,438).

Keyword : Logistic regression, maximum likelihood methods, IDHS, diarrhea

Introduction

Logistic regression or logit regression is a statistical 

technique used to create predictive modeling. Therefore, 

researchers predict the dependent variable with a 

dichotomy scale. The dichotomy scale referred to is a 

nominal data scale with two categories, for example: 

Yes and No, Good and Bad or High and Low(1). Logistic 

regression does not require the assumption that the error 

variance (residual) is normally distributed because this 

type of logistic regression follows a logistic distribution. 

Therefore, Logistic Regression is a type of regression 

that connects one or more independent variables 

(independent variables) with the dependent variable in 

the form of categories; usually 0 and 1 (2).

In this case like other statistical modeling methods, 

the goal of logistic regression is to find the most fit 
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and sensible model to explain the relationship between 

the dependent variable (outcome or response) and the 

independent variable (predictor or explanatory)(2). What 

distinguishes the logistic regression model from the 

linear regression model is that the outcome variable of 

logistic regression is binary or dichotomous. Because of 

this difference the y axis on the regression graph is a 

probability and the line in logistic regression is curved(3).

The Indonesian Demographic and Health Survey 

is a survey to provide the latest estimates of basic 

demographic and health indicators for Indonesia. One of 

the specific design objectives of the IDHS is to measure 
the achievement of targets made by the national health 

program, particularly maternal and child health (National 

Population and Family Planning Agency, 2018) . The 

Indonesian Demographic and Health Survey (IDHS) 

in 2017 collected various information, including about 

diarrhea in children under five.

Diarrhea is a disease that causes sufferers to have 

frequent bowel movements, with watery stools. In 

general, diarrhea occurs due to food and drink being 

exposed to viruses, bacteria, or parasites (4). Based on 
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data on Indonesia’s health profile information in 2017 
from the Indonesian Ministry of Health, the number of 

diarrhea cases throughout Indonesia is around 7 million. 

Generally occurs in toddlers and children. But it does 

not rule out diarrhea can affect adults, so that diarrheal 

disease attacks all age groups(5).

The prevalence of under-five diarrhea according to 
the IDHS 2002 - 2003, 2007, 2012, & 2017 is (11%) 

(IDHS, 2003), (13.7%) (IDHS, 2007), (14.3%) (IDHS 

, 2013), & (14.1%) (National Population and Family 

Planning Agency, 2017). Because diarrheal disease is a 

multifactoral disease, ranging from direct causes such as 

infectious diseases and food consumption to sanitation to 

family socio-economic factors (6). Therefore, the logistic 

regression method is the right method to use in this 

condition, considering that the diarrhea data collected in 

the IDHS are categorical data(1).

Based on the description above, it shows that the 

death rate due to diarrhea is quite high. There are many 

factors that can influence the incidence of diarrhea 
in children under five. Therefore, diarrhea disease 
in children under five is a multifactoral disease. So 
that the researcher intends to conduct a research on 

Binary Logistic Regression Modeling in the Incidence 

of Toddler Diarrhea based on the 2017 Indonesian 

Demographic and Health Survey.

Methods

This study uses quantitative research data analysis 

with descriptive methods using secondary datafrom 

the 2017 IDHS results. Population data recorded as 

diarrhea sufferers aged under five in Indonesia in 2017 
are research subjects that are divided into each province 

throughout Indonesia in 2017.

The population of the 2017 IDHS is households 

and women of reproductive age (WUS) throughout 

Indonesia. The sampling technique from the 2017 IDHS 

is a systematic sampling technique. From the results of 

the sample selection, a sample of 49,261 households with 

WUS who met the requirements to be interviewed was 

50,730 women. The sample in this study was selected 

from the 2017 IDHS sample based on the criteria for 

giving birth within the five years preceding the IDHS 
interview. From these criteria, a sample size of 17,848 

respondents was obtained. Then data cleaning was 

carried out and produced a total of 13,921 respondents.

The variables in this study are divided into two, 

namely the dependent variable and the independent 

variable. The dependent variable in this study is the 

data on the incidence of toddler diarrhea (Y), while the 

independent variable in this study is the child’s age (X1), 

birth size (X2), exclusive breastfeeding (X3), maternal 

age (X4), maternal education (X5). ), wealth index (X6), 

and latrine facilities (X7). The analysis step carried out 

in the study was to describe the characteristics of the 

toddler’s diarrhea rate and the variables that influence it, 
then to see whether there was an effect of the independent 

variable on the dependent variable, the Binary Logistic 

Regression test was used.

Results

Descriptive statistical calculations (Table 1) were 

used to see the characteristics of the incidence of diarrhea 

that occurred in Indonesia during 2017 and each variable 

that affected diarrhea.

Table 1. Overview of the incidence of diarrhea

Variable N Mean Variance Minimum Maximum

Y 13921 0,14 0,122 0 1

X1 13921 2,95 1,998 1 5

X2 13921 2,78 0,663 1 5

X3 13921 0,47 0,249 0 1

X4 13921 3,77 1,745 1 7

X5 13921 1,9 0,48 0 3

X6 13921 2,76 2,1 1 5

X7 13921 0,19 0,154 0 1
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Based on table 1, the distribution of diarrhea 

incidence rates in children under five in 2017 with an 
N value of 13921. All respondents on average have 

experienced diarrhea. The average age of the child 

who had diarrhea most frequently was 3 years of age. 

The average measure of body weight at birth that most 

often had diarrhea was a very small measure of body 

weight. The average child who experiences diarrhea is 

not exclusively breastfed. The average age of having 

children with diarrhea is 20-24 years old, with relatively 

low education. The average wealth index of families 

with children suffering from diarrhea are middle to 

lower class families, and on average they still do not 

have latrine facilities.

Logistic Regression Test 

Factors affecting toddler diarrhea in Indonesia 

in 2017 can be analyzed using logistic regression. 

Following are the results of the Logistic Regression Test 

(Table 2).

Table 2. Results of Logistic Regression Test Analysis

No. Variable B Wald P-value Significance

1. Children’s Age -0,006 16.672 0,001 Significant

2 Birth size 9,952 0,041 Significant

3 Exclusive breastfeeding -0,158 10.909 0,001 Significant

4 Mom’s Age -0,023 42.741 0,0001 Significant

5 Mother’s education 13,538 0,004 Significant

6 Wealth Index 18,701 0,001 Significant

7 Latrine Facilities -0,268 19,256 0,0001 Significant

Logistic Regression Test is used to see whether 

there is an effect of each independent variable on the 

dependent variable. Based on Table 2, it is known that 

the value of each of the independent variables has been 

declared significant because the resulting p-value is 
less than α (0.05). So that the variables of children’s 
age, birth size, exclusive breastfeeding, maternal age, 

maternal education, wealth index, and latrine facilities 

have an influence on the incidence of diarrhea.

Logistic regression analysis in this study has 

resulted in a known odds ratio from the Exp (B) value. 

The odds ratio formed from the results of the regression 

analysis in Table 3 is the odds ratio for the incidence of 

diarrhea. The magnitude of the risk of toddler diarrhea 

can be seen in each independent variable which has a 

significant effect on the dependent variable, which can 
be seen from the value in the Exp (B) column.
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Table 3. The results of the Odds Ratio value that affect toddler diarrhea

No Variable Exp (B)

1. Children’s Age 0,994 1,006

2. Birth size 0,791 1,264

3. Exclusive breastfeeding 0,854 1,171

4. Mom’s Age 0,978 1,023

5. Mother’s education 0,721 1,388

6. Wealth Index 0,695 1,438

7. Latrine Facilities 0,765 1,308

Based on Table 3, that diarrhea can occur due 

to several factors. The variable age of children can 

increase the risk of diarrhea by 0.994 ,. For the variable 

size of the baby’s weight at birth can increase the risk 

of diarrhea by 0.791 ,. For variables not given exclusive 

breastfeeding can increase the risk of diarrhea by 0.854 

,. For the variable maternal age can increase the risk of 

diarrhea by 0.978 ,. For maternal education variables can 

increase the risk of diarrhea by 0.721 ,. The wealth index 

variable can increase the risk of diarrhea by 0.695,. For 

the variable not having latrine facilities can increase the 

risk of diarrhea by 0.765.

Logistic Regression Model

The independent variable which is significant with 
the dependent variable will be entered into the binary 

logistic regression model. From the β coefficient value 
the influencing variable can be used to determine a 
person’s chances of being included in the diarrhea 

category. Based on the β coefficient value in table 3, the 
equation model formed is as follows:

Explanation : f(z) = Probability of children under five getting diarrhea

 X1 = Child’s age

 X2 = Birth size (average)

 X3 = Exclusive breastfeeding

 X4 = Mother’s age

 X5(2) = Maternal education (SMP & SMA)

 X5(3) =Mother’s education (College)

 X7(4) =Wealth Index (Top)

 X8 = Latrine

The logistic regression model that has been formed can be interpreted as follows:
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If the mother’s age is 15 years, the mother’s last 

education is not in school / elementary school, the child 

does not receive exclusive breastfeeding, the child is 1 

year old, the size of the child at birth is large / greater 

than average / smaller than average / very small, index 

the lowest / middle upper / middle wealthy people, and 

do not have proper toilet facilities are;

Discussion

The resulting variance value in the incidence of 

diarrhea in children under five is 0.122, where this 
value is considered quite large considering that in 2017 

Indonesia experienced Diarrhea Extraordinary Events 

(KLB). The prevalence of toddler diarrhea in Indonesia 

in 2017 is (14.1%). 

None of the independent variables included in 

modeling the incidence of daire in children under five 
also resulted in a P-value> 0.05. So that H0 is rejected, 

which means that there is an influence from the 
independent variable on the dependent variable.

It is also confirmed that the accuracy of the resulting 
logistic regression model can be seen through the 

Hosmer and Lemeshow test. The Hosmer and Lemeshow 

significance number is greater than 0.05, indicating that 
the logistic regression model formed is in accordance 

with the data or in other words there is no difference 

between the results of the observations and the results of 

the prediction of the model(1).

The regression model formed from this study is a 

logistic regression model by including the variables 

of maternal age, maternal education, exclusive 

breastfeeding, child age, birth size, wealth index, and 

latrine facilities and produces a Hosmer and Lemeshow 

test of 0.18. So that the logistic regression model formed 

is a regression model that fits the data.

The Influence of Child Age on the Incidence of 
Toddler Diarrhea

The results of the logistic regression analysis show 

that the child’s age has a significant value of 0.001, 
which means that the child’s age has an influence on 
the incidence of toddler diarrhea in Indonesia in 2017. 

The age of children has an effect on diarrhea because 

at a low age it is very susceptible to disease. According 

to Wibisono, Marchianti and Dharmawan, (2020) in 

their study stated that younger people are prone to 

disease because the immune system has not developed 

properly(7).

Most diarrhea occurs in the first 2 years of life. In the 
group aged 6 to 11 months, the highest incidence occurs, 

when complementary feeding is given to breastfeeding, 

this is because the natural immunity of children under 

one year of age has not yet been formed. Children aged 

0-24 months are at higher risk for diarrhea than children 

aged more than 24 months (8).

The odds ratio for under-fives is 1.006 (CI95%; 
1.009-1.003), which means that every 1 year increase in 

the child’s age will increase the likelihood of the child 

being included in the category of non-toddler diarrhea 

by 1.006 times. In accordance with research conducted 

by Wibisono, Marchianti and Dharmawan, (2020) states 
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that the older you get, the less you experience diarrhea(7).

The Effect of Weight Measurement at Birth on the 

Incidence of Toddler Diarrhea

The results of logistic regression analysis on the 

weight variable at birth showed that a significant value 
in the category of child size, namely, the average with a 

significance value of 0.017, which means that the size 
of the child (average) has an influence on the incidence 
of toddler diarrhea in Indonesia in 2017. The size of 

the child’s birth. both small and large have an influence 
on the occurrence of diarrhea because children are 

still susceptible to disease. The resulting odd ratio was 

1.264 (CI95%; 1.531-1.043), meaning that underfives 
whose birth weight had an average chance of not having 

diarrhea was greater than 1.264 than children with very 

small, small, large and very large birth weight.

Infectious disease that is at risk in the first 2 years 
of stunting is diarrheal disease. Moreover, if the baby is 

born prematurely, where babies born prematurely have 

low birth weight (LBW), it is possible to get diarrhea(9).

A cohort study conducted by Monalisa et al., (2020) 

with a sample of 13912 children concluded that a history 

of low birth weight babies had a higher risk of diarrhea, 

namely 1.45 (0.74-2.28) times greater than those born 

with normal weight(10).

The Effect of Exclusive Breastfeeding on the 
Incidence of Toddler Diarrhea

The results of logistic regression analysis show 

that exclusive breastfeeding has a significant value of 
0.001, which means that exclusive breastfeeding has 

an influence on the incidence of toddler diarrhea in 
Indonesia in 2017. The resulting odds ratio is 1.171 

(CI 95%; 1.285-1.066), this means that children who 

are given Exclusive breastfeeding is likely not to have 

diarrhea greater than 1,171 times than under five who 
are not exclusively breastfed.

Exclusive breastfeeding contains colostrum which 

produces antibodies to prevent the growth of viruses 

and bacteria in the baby’s body so that exclusive 

breastfeeding has an effect on preventing diarrhea. 

Exclusive breastfeeding for babies aged 4 - 6 months 

will provide immunity to babies against various diseases 

because breast milk is a solution that contains immune 

substances that can protect babies from various bacterial, 

viral, fungal, and parasite infections. With breastfeeding, 

babies who are exclusively breastfed can be protected 

from diarrhea (11).

The Effect of Maternal Age on the Incidence of 
Toddler Diarrhea

The results of logistic regression analysis show 

that maternal age has a significant value of 0.0001, 
which means that maternal age has an influence on 
the incidence of toddler diarrhea in Indonesia in 2017 

with the odds ratio of maternal age to toddler diarrhea 

is 1.023 (CI 95%; 1.035-1.021), this means that every 

1 year increase in the mother’s age will increase the 

possibility of the mother to be categorized as non-toddler 

diarrhea by 1,023 times. Maternal age has an influence 
on the incidence of toddler diarrhea due to the lack of 

knowledge of mothers in fulfilling child nutrition and 
also because the mother’s age is still relatively young. 

Susanti, Novrikasari and Sunarsih, (2016) stated that 

there is a relationship between maternal age and the 

incidence of under-five diarrhea in Indonesia(12).

The younger age group of mothers getting is 

associated with the likelihood of conceiving a child who 

is underweight, and a lack of experience in caring for 

children, as well as difficulties in providing adequate 
food, including those who tend to wean early (8). 

Meanwhile, mothers who enter young adulthood (> 25 

years) are likely to have completed their education at 

least at the middle or university level so that it is possible 

that the mother has prepared herself both knowledgeably 

and economically (12).

The Effect of Mother’s Education on the 
Incidence of Toddler Diarrhea

The results of logistic regression analysis on the 

variable maternal education on toddler diarrhea resulted 

in significant results.The significance value for the 
last education of category mothers was 0.015 with an 

odds ratio value of 1.388 (95% CI 1.805-1.066), which 

means that mothers with junior high school & high 

school education are likely to have their children not get 

diarrhea. greater 1,388 times compared to mothers who 
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do not go to school. 

Mother’s education that does not go to school has 

an influence on toddler diarrhea because the lack of 
knowledge about caring for children is still lacking, 

especially in fulfilling nutrition. Parents’ education is a 
very important factor in the successful management of 

diarrhea in children. Parents with low levels of education, 

especially illiteracy will not be able to provide proper 

care to children with diarrhea due to lack of knowledge 

and lack of ability to receive information (13).

The Effect of Family Wealth Index on the 
Incidence of Toddler Diarrhea

 The results of logistic regression analysis showed 

significant results in the top wealth index category with 
a significance value of 0.0001, which means that the 
wealth index has an influence on the incidence of under-
five diarrhea in Indonesia in 2017. The resulting odds 
ratio is 1.438 (CI 95%; 1.730-1.196). Children under 

five with the highest family wealth index were likely not 
to have diarrhea 1.438 times greater than those with the 

lowest, middle, lower, middle and upper middle wealth 

indexes. Economic factors have an influence on various 
aspects of life, for example the community in meeting 

nutritional needs, sanitation needs, and other needs (14).

The socioeconomic status of the family is closely 

related to the purchasing power of the family which 

in turn affects the nutritional status of children under 

five. Low nutritional status of children under five or 
even malnutrition can increase risk factors for disease, 

including diarrhea (15).

The Effect of Latrine Facility Ownership on the 
Incidence of Toddler Diarrhea

The results of the logistic regression analysis show 

that latrine facilities have a significant value of 0.001, 
which means that the latrine facilities have an influence 
on the incidence of under-five diarrhea in Indonesia 
in 2017. 1.308 children who do not have diarrhea are 

more than families who do not have inadequate latrine 

facilities. There are still many people who do not have 

latrines, this causes a greater risk of diarrhea. Prakoso, 

(2020) which states that the variable of the type of latrine 

used by the family has a significant relationship with the 
frequency of diarrhea(16).

Diarrheal disease is an environmentally based 

disease, the two dominant factors that can cause diarrhea 

are clean water facilities and feces disposal. These two 

factors will interact together with human behavior. If 

environmental factors are not healthy because they are 

contaminated with diarrhea germs and accumulate with 

unhealthy behaviors, such as food and drinks, it can 

cause diarrhea(17).

Conclusion

The prevalence of diarrhea under five in Indonesia 
in 2017 is 14.1 percent. The results of the logistic 

regression analysis showed that the variable with the 

highest risk figure for experiencing diarrhea under five 
was the Family Wealth Index (OR = 1.438). The logistic 
regression model that is formed is

Explanation : f(z) = Probability of children under five getting diarrhea

 X1 = Child’s age

 X2 = Birth size (average)

 X3 = Exclusive breastfeeding

 X4 = Mother’s age

 X5(2) = Maternal education (SMP & SMA)

 X5(3) =Mother’s education (College)

 X7(4) =Wealth Index (Top)

 X8 = Latrine
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The probability value of a 1-year-old toddler, very 

small weight at birth, mother aged 15 years andeducated 

not in school, do not have hand washing facilities, the 

lowest wealth index,do not have proper latrines, as well 

as unsuitable drinking water by 41.3%.

Suggestion

Based on the above conclusions, it is necessary 

to increase public awareness about the importance of 

maintaining health because of not getting diarrhea. In 

addition, the Government of Indonesia can increase 

efforts to reduce the incidence of diarrhea by conducting 

counseling and other programs as a measure to reduce 

the incidence of diarrhea.
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Abstract

The number of COVID-19 cases continues to increase therefore health services in hospitals must adapt 
to the COVID-19 pandemic. One of the services that must be affected is urogynecology services. This 
study aims to examine scenarios in the examination and treatment of patients with urogynecological cases 
in hospitals during a pandemic. A non-systematic review examines several scientific articles related to 
recommendations. The articles were searched through the PubMed and Google Scholar databases with the 
keywords “urogynecology patient” or “hospital” or “treatment” or “urogynecology care” and “COVID-19”. 
Data is arranged in the form of scenarios and narrative reviews. The scenario carried out is telemedicine, 
except for certain severe cases, so one must go to the hospital with a record of patient protection against 
COVID-19. It is possible to use online to prevent the accumulation of patients in the hospital. Management 
emphasizes non-surgical solutions such as lifestyle, nutritional patterns, behavioral concepts, and periodic 
drug administration. Implementation is carried out with preconditions, namely patient safety, an integrated 
system related to payment and prescription of drugs. Things that need to be underlined in telemedicine 
governance are the need for adequate counseling and good cooperation between doctors and patients because 
this will affect diagnosis and management. This effort makes it possible to break the chain of infection 
in urogynecology services and the need for further research related to a complete and comprehensive 
application system.

Keywords: urogynecology, examination, treatment, hospital, COVID-19

Introduction

SARS-Cov 2 is the virus that causes a worldwide 

pandemic. The number of cases continues to increase 

every day with the number of deaths that continues to 

increase. The rapid spread of disease creates challenges 

for the health care system [1]. Infection prevention 

practices are the best at the moment considering that 

COVID-19 is a highly contagious disease. Approaches 

are needed to implement strategic actions and priority 

areas, especially in hospital management. The hospital’s 

essential service scheme must aim to prevent exposure 

to people who are at risk of contracting comorbidities 

while still providing excellent service for COVID-19 

patients and non-COVID-19 patients.

Health systems around the world face the challenge 

of increasing demand for healthcare by people with 

COVID-19, which is exacerbated by fear, stigma, 

misinformation and movement restrictions that interfere 

with the delivery of health services for all diseases. The 

system’s ability to sustain health services will depend on 

the underlying disease burden, as well as the capacity of 

the health system during a pandemic. A well-organized 

and well-prepared health system will be able to maintain 
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equal access to quality essential health services during 

emergencies, to limit direct deaths and prevent indirect 

deaths [2].

In an essential health care scheme, adaptation is 

done through retaining a cadre of health care workers 

who are trained as powered air-purifying respirators and 

super users of high-level protective equipment, including 

nurses and providers, with quarterly recertification and 
training in wearing and doffing in personal protective 
equipment. , maintain standard operating procedures 

(SOPs) for the care of patients with serious infectious 

diseases, which are recognized by departmental 

administrations and can be rapidly deployed and scaled 

as needed and use universal travel screens at patient 

entry points to screen and isolate patients with infectious 

symptoms [3].

Urogynecology health services must also adapt 

to a pandemic situation. Although adaptations and 

provisions are being made to manage urogynecological 

conditions, given that the majority of patients are 

elderly with comorbidities that increase the risk of 

COVID-19 morbidity and mortality, and with most 

surgical procedures for quality of life, elective activity 

is expected to be continued. Consequently, there is 

likely to be a significant impact on quality of life in this 
cohort of patients and the impact of delay in diagnosis 

and treatment on disease trajectories remains to be 

determined [4]. The risk of COVID-19 severity increases 

with age, with older adults at the highest risk. At the age 

of 50-64 years, patients have a 4x higher risk of being 

hospitalized and a 30x higher risk of developing severe 

symptoms until death [5]. This is a problem because 

patients with one of the urogynecological cases such as 

prolapse are mostly elderly. A study shows that age is 

a major factor affecting the degree of uterine prolapse, 

weakening of the pelvic floor tissue and muscles in 
elderly women as the main cause [6]. On this basis, 

efforts are needed to anticipate and protect patients from 

exposure in the hospital.

This study aims to discuss scenarios in the 

examination and treatment of urogynecology case 

patients in the hospital during a pandemic.

Method 

A non-systematic review examines several scientific 
articles related to recommendation systems. This 

literature review is conducted by digging up the qualified 
articles found through Pubmed, Google Scholar, and the 

SCOPUS database. The literature search is carried out 

using boolean logic including (AND, OR, NOT, or AND 

NOT) which is used to specify searches, making it easier 

to determine articles or journals that match the research 

topic. The keywords in this literature review are adjusted 

to the Medical Subject Heading (MeSH). We used 

articles from the last 3 years to 2020 with searches for 

the keywords ‘urogynecology patient’ or ‘hospital’ or 

‘treatment’ or ‘urogynecology care’ and ‘COVID-19’. 

Duplicate articles are removed. We screened potentially 

eligible articles by article titles and abstracts obtained 

from extensive searches, and then, the full text of this 

screened trial was assessed for eligibility according to 

inclusion and exclusion criteria. The first data regarding 
the management of activities in urogynecological diseases 

specific to urinary incontinence, anal incontinence, 
urinary tract infection, and prolapse include assessment 

and management. The urogynecological management 

scheme is illustrated in the diagram. The management 

was studied descriptively.

Results and Discussion

Health services are focused virtually. Management 

emphasizes non-surgical solutions such as lifestyle, 

nutritional patterns, behavioral concepts, and periodic 

drug administration. Surgery for gynecological 

patients during the COVID-19 pandemic must be 

carried out on a case-by-case basis, taking into account 

patient-level factors and available human resources. 

Minimally invasive and vaginal approaches to surgery 

are associated with lower morbidity for patients in 

most cases, as well as shorter hospitalizations. There 

are strategies for all surgical approaches that can help 

reduce the risk of exposure to operating room personnel. 

In pessary fitting services for prolapsed patients, it is 
known that patients can safely extend the time interval 

between pessary clearance by up to 6 months (and, in 

some cases, up to 24 months) with minimal risk of side 

effects, patients who are able to remove the pessary 

and reinsert the pessary should be encouraged. to self-
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clean their pessaries, providers should consider empiric 

vaginal estrogen to minimize side effects for patients 

who have not used vaginal estrogen, for patients who 

report excessive vaginal discharge or bleeding, it may 

be appropriate to encourage self-removal at home and 

observe symptoms such as urinary dysfunction until the 

patient can be safely evaluated at the office. Empiric 
treatment for bacterial vaginosis can be considered [7].

Prior to the onset of the pandemic, the hospital 

had a surgical waiting list scheme. The aim of having 

a pooled waiting list is used to maximize the use of 

surgical resources. Acceptance of the surgical waiting 

list collected among urogynecologic patients was overall 

low, regardless of disease severity. Increasing healthcare 

workers’ understanding of urogynecological patient 

concerns and potential negative perceptions of surgical 

waiting lists is necessary to ensure patient comfort and 

satisfaction are not compromised[8]. This discomfort is 

likely to become a burden as the pandemic forces many 

surgical procedures to be postponed.

The risk of COVID-19 infection during 

urogynecologic surgery is unknown, but theoretically 

low. The urogynecological procedure is considered a 

category 3 operation and can therefore be postponed 

without problems during the “hot” phase of the epidemic. 

It is important to apply nonsurgical management for 

urinary incontinence, as suggested by the International 

Urogynecological Association[9]. Depending on the local 

situation, the procedure can be performed in patients 

with high symptoms when the risk of transmission 

decreases (phase 2) [10].

Management in urogynecology such as physiotherapy 

faces the challenge of continuing its work safely, given 

the application of social distancing measures during 

the COVID-19 pandemic. Telefisiotherapy can also be 
used to provide continuity of care in this area during 

the COVID-19 pandemic, opening up new perspectives 

for physiotherapy in the field of urogynecology [11]. 

In addition, in the management of female pelvic 

floor dysfunction, telehealth promotes significant 
improvements in urinary tract symptoms, pelvic floor 
muscle function and quality of life. Data shows that 

women who receive remote intervention experience 

significant improvement in symptoms, such as reducing 

the number of episodes of incontinence and frequency 

of urination, increasing pelvic floor muscle strength 
and improving quality of life compared to women who 

receive face-to-face care [12].

All patients, service providers and staff who have 

symptoms such as fever, cough or other respiratory 

symptoms and travel history should be screened for 

COVID-19. Cancer patients and survivors should 

use stronger personal protection. Patients who have 

symptoms should not attend a conccology clinic or ward, 

but consult their family doctor or Emergency Room 

and rule out COVID-19. Measures should be taken to 

limit the duration of visiting hours and limit the number 

of people accompanying patients. Communication 

with the patient’s family or friends must be made by 

telephone or other video system with the patient’s 

consent. Medical care providers must be equipped with 

eligible goggles, masks, surgical gowns and gloves. 

Case Referral Patients should be prioritized according 

to the severity of symptoms, the nature of the disease, 

availability of joint care with the family doctor, chances 

of recovery and the patient’s physical fitness. Since 
there is evidence that cancer patients undergoing surgery 

and / or chemotherapy are at risk of developing severe 

complications of COVID-19, the decision must be made 

whether elective surgery or additional chemotherapy for 

certain cancer patients especially those with stabilizing 

disease can be postponed. Surgery Discontinuation of 

surgery should be performed where resources are limited, 

and should be based on factors such as patient symptoms, 

biology of disease, expected life expectancy, operation 

intent, complexity of surgery and possible intensive 

care unit / high dependency unit requir- ment. Decisions 

should be fully discussed in a multidisciplinary team and 

communicated to patients and their families. The number 

of operating room staff should be kept to a minimum 

that can maintain normal service, and an alarm or other 

system should be available that can call for immediate 

assistance during an emergency situation. An improved 

recovery path should be adopted to reduce hospital stay. 

Minimally invasive surgery including robotic surgery 

can shorten the patient’s stay in the hospital, and can 

minimize body fluid spills and the number of medical 
staff exposed directly [13].
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Telemedicine is key in minimizing exposure 

without compromising care and quality of life. Non-

surgical options are essential for starting a treatment plan 

while elective surgery is still limited in many hospitals. 

Drug management and innovative technology, such 

as smartphone applications, are playing an important 

role. Telemedicine has opened new doors to the field 
of urogynecology which enables safe and sustainable 

evidence-based care. The pandemic culture has shifted 

the balance from surgery to nonsurgical care while trying 

not to compromise outcome or quality of care[14].  A 

strategy in dealing with piles of patients in the hospital. 

Telemedicine is an important tool, regardless of whether 

the institution has the right platform or if doctors use 

mobile and smartphone applications. Some of the 

problems faced such as lack of massive tests for patients, 

and insufficient personal protective equipment. In the 
strategy of protecting patients and health workers from 

exposure, the need for the readiness of the operating room 

and space to provide services by minimizing contact 

and piles of patients in the hospital [11]. Health literacy, 

technology tools, and internet access are not universally 

available. Therefore, a multidimensional approach is 

needed to provide various options for patients seeking 

urogynecology care [7].

Telephone interviews have been proposed to 

follow up patients at home after surgery. A prospective 

crossover blind comparative study was performed 

involving women after surgery for SUI and/or cystocele. 

The first evaluation was carried out with TI, including a 
list of questions and a validated questionnaire [Patient 

Global Impression of Improvement (PGI-I), Patient 

Perception of Bladder Condition (PPBC)]. In the results, 

it was found that telephone interviews could assess the 

recurrence of anterior vaginal POP in all women due to 

the fact that all women had cystocele before surgery. 

Despite this, there were errors in the telephone interview 

that led to the misdiagnosis of extrusion due to a lack of 

symptoms[15].

Telemedicine efforts must go through application 

standards for patients. The e-mail platform must meet all 

standards of interoperability and privacy, considerations 

of ease of access, accountability, use of an integrated 

billing system, timely delivery of laboratory data, 

use of remote communication for triage checks, and 

case management. Develop electronic examination 

instruments, conduct rapid online training for application 

use. [2] Figure 1 examines a scenario that might be applied 

in an urogynecology patient care setting in a hospital.

Artificial intelligence development consists of 
using complex algorithms for machines to reason 

and perform cognitive functions, including problem-

solving, outcome prediction, and decision making. This 

tool allows progress in remote treatment, the patient 

condition can be monitored, tracked, and managed 

virtually as well as automates scheduling between 

caregivers, manage treatment plans, create alerts for 

follow-up, and automate billing, as well as a portal for 

patients and families. Virtual visits allow follow-up that 

does not require a physical examination and can shorten 

waiting times while avoiding transportation difficulties 
for patients who live far away or with limited mobility. 

The challenges include updating new knowledge 

information that needs to be obtained regularly, new 

types of errors that can occur (including algorithms 

that do not predict results correctly), confidentiality 
and ethical issues, intellectual property issues, and the 

expensive funds required to develop the technology. 

Service providers must learn to introduce these new 

tools into practice while maintaining a humane, caring 

approach to patient care[16].

The solution in examination and treatment through 

telemedicine is possible in Indonesia because based 

on Kominfo data, it is noted that internet users have 

increased to 73.7 percent. This figure is up from 64.8 
percent from 2018. Internet users are around 196.7 

million users. This number is up from 171 million in 

2019 or an increase of around 8.9 percent or around 25.5 

million users.[17] The literacy rate data has increased 

from 2018 to 2020. In 2018 it was recorded at 98.07, 

in 2019 it was recorded at 98.22 and in 2020 it was 

recorded at 98.29.[18] This figure shows the possibility 
of implementing telemedicine in Indonesia. The use 

of the internet makes it possible to support services in 

urogynecology and reduce the spread of COVID-19. 

Application development and telemedicine schemes 

must be packaged clearly so that they are able to provide 

quality services even during a pandemic.
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Conclusion

Scenarios that can be used in urogynecology 

services in hospitals are patient preparation and patient 

willingness to cooperate with doctors, follow-up virtually 

if this is not possible through scheduled meetings with 

strict health protocols. The need for an application that 

is capable of scheduling virtual meetings, payment 

schemes, and structured recipe taking. The thing that 

really needs to be underlined in the implementation of 

this media is the need for patient and doctor cooperation 

so that counseling runs well because it will affect the 

provisions of diagnosis and management.

Conflict of Interest : There is no conflict of interest 

Research Funding : Self

References 

1. Hall, Heather. The effect of the COVID-19 
pandemic on healthcare workers’ mental health, 
Journal of the American Academy of Physician 
Assistants: July 2020 - Volume 33 - Issue 7 - p 45-
48 DOI: 10.1097/01.JAA.0000669772.78848.8c

2. WHO. 2020. Mempertahankan layanan kesehatan 
esensial: panduan operasional untuk konteks 
COVID-19. 

3. Yaffee AQ, Peacock E, Seitz R, et al. Preparedness, 
Adaptation, and Innovation: Approach to the 
COVID-19 Pandemic at a Decentralized, Quaternary 
Care Department of Emergency Medicine. West 
J Emerg Med. 2020;21(6):63-70. Published 2020 
Sep 25. doi:10.5811/westjem.2020.8.48624

4. Loganathan, J., Doumouchtsis, S.K. & 
CHORUS: An International Collaboration for 
Harmonising Outcomes, Research and Standards 
in Urogynaecology and Women’s Health. Impact 
of COVID-19 on management of urogynaecology 
patients: a rapid review of the literature. Int 
Urogynecol J (2021). https://doi.org/10.1007/
s00192-021-04704-2

5. CDC, 2020. Coronavirus 2019-ncov needs extra 
precautions for older adults. Accessed on https://
www.cdc.gov/coronavirus/2019-ncov/need-extra-
precautions/older-adults.html

6. Shervil Kagayaita Sayko, Eighty Mardiyan 
Kurniawati, Pudji Lestari. 2018 volume 1 issue 1. 
Biomolekular and Health Science Journal 

7. Grimes CL, Balk EM, Crisp CC, Antosh DD, 
Murphy M, Halder GE, Jeppson PC, Weber LeBrun 
EE, Raman S, Kim-Fine S, Iglesia C, Dieter AA, 
Yurteri-Kaplan L, Adam G, Meriwether KV. A 
guide for urogynecologic patient care utilizing 
telemedicine during the COVID-19 pandemic: a 
review of existing evidence. Int Urogynecol J. 2020 
Jun;31(6):1063-1089. DOI: 10.1007/s00192-020-
04314-4. Epub 2020 Apr 27. PMID: 32342112; 
PMCID: PMC7185267.

8. Zee RA, Clancy AA, Khalil H. Patient attitudes 
toward pooled surgical waitlists in urogynecology. 
Int Urogynecol J. 2020 Feb;31(2):311-317. doi: 
10.1007/s00192-019-04050-4. Epub 2019 Jul 26. 
Erratum in: Int Urogynecol J. 2019 Dec 7;: PMID: 
31346655

9. IUGA. 2021. Guidance for the management of 
urogynecological conditions during the Coronavirus 
(COVID-19) pandemic, accessed on https://www.
iuga.org/publications/covid-19-guidance-for-
urogynecological-conditions

10. Chiofalo B, Baiocco E, Mancini E, et al. Practical 
recommendations for gynecologic surgery during 
the COVID-19 pandemic. International Journal of 
Gynaecology and Obstetrics: the Official Organ 
of the International Federation of Gynaecology 
and Obstetrics. 2020 Aug;150(2):146-150. DOI: 
10.1002/ijgo.13248.

11. Ferreira, C.H.J., Driusso, P., Haddad, J.M. et al. 
A guide to physiotherapy in urogynecology for 
patient care during the COVID-19 pandemic. Int 
Urogynecol J 32, 203–210 (2021). https://doi.
org/10.1007/s00192-020-04542-8 

12. Da Mata KRU, Costa RCM, Carbone ÉDSM, 
Gimenez MM, Bortolini MAT, Castro RA, Fitz 
FF. Telehealth in the rehabilitation of female pelvic 
floor dysfunction: a systematic literature review. 
Int Urogynecol J. 2021 Feb;32(2):249-259. doi: 
10.1007/s00192-020-04588-8. Epub 2020 Nov 11. 
PMID: 33175229; PMCID: PMC7657071.

13. Ka Yu Tse, Efren J. Domingo, Hiralal Konar, 
Suresh Kumarasamy, Jitendra Pariyar, Brahmana 
A. Tjokroprawiro, Kimio Ushijima, Perapong 
Inthasorn, Ai Ling Tan, and Sarikapan Wilailak, 
The Oncology Committee, Asia and Oceania 
Federation of Obstetrics and Gynecology. 
COVID-19 and gynecological cancers: Asia and 
OceaniaFederation of Obstetrics and Gynecology 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4645

oncologycommittee opinion. J. Obstet. Gynaecol. 
Res. 2021. 

14. Serna-Gallegos, Tasha; Ninivaggio, Cara S. A 
lasting impression: telemedicine in urogynecology 
during the coronavirus disease 2019 pandemic.  
Curr Opin Obstet Gynecol ; 32(6): 456-460, 2020 
12. 

15. M. Balzarro, E. Rubilotta, S. Bassi, T. Processali, 
M. Pirozzi, A. Soldano,N. Trabacchin, V. Mancini, 
E. Costantini, W. Artibani (AOUI Verona,Verona. 
Utility and criticism of telemedicine 
inurogynecology: A prospective study. European 
Urology Supplements 17 (2018), 167–374

16. Bentaleb, J., Larouche, M. Innovative use of 
artificial intelligence in urogynecology. Int 
Urogynecol J 31, 1287–1288 (2020). https://doi.
org/10.1007/s00192-020-04243-2

17. KOMINFO, 2020. Survei Penetrasi Pengguna 
Internet di Indonesia, Accessed on https://www.
kominfo.go.id/content/detail/30653/dirjen-ppi-
survei-penetrasi-pengguna-internet-di-indonesia-
bagian-penting-dari-transformasi-digital/0/berita_
satker

18. BPS, 2020. Angka melek huruf di Indonesia. 
Accessed on https://www.bps.go.id/indikator/
indikator/view_data/0000/data/1466/sdgs_4/1



4646    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Assessment of Asthma Knowledge, Attitudes, and Practice 
among Health Professionals at Two Hospital Settings in Tabuk 

Region, Saudi Arabia

Abeer Alatawi1, Badr Alsayed2

1Faculty of Applied Medical Sciences, 2Faculty of Medicine, University of Tabuk, Tabuk, Saudi Arabia

Abstract 

Asthma is one of the most common diseases in the world, with particularly high prevalence in KSA. Poor 
asthma management compliance, including inaccurate diagnoses, inappropriate medication use, poor 
patient knowledge, low understanding of the disease, unsatisfactory self-management adherence, incorrect 
techniques in administering inhalant medications and insufficient education are known to exist. The aims of 
this study is to assess asthma knowledge, attitudes and practice among the health professionals within two 
hospitals in Tabuk city, Saudi Arabia. This survey was carried out using self-reporting questionnaires. The 
hospital was a Level 3 site because it has an Emergency department that is open for admissions 24 hours a 
day, and is equipped with a Medical Assessment Unit. For this survey, a descriptive approach was adopted. 
112 (n=112) health professionals were interviewed (nurses n=65 and doctors n=47) through the use of a 
convenience sample. The data was collected using a combination of two questionnaires, both of which were 
validated and deemed reliable while inclusive of demographics. Findings may also be used in the planning 
and implementation of awareness programmes about asthma care and its treatment. Finally, the findings 
of the study may be valuable to researchers interested in conducting further studies to improve asthma 
management.

Keywords: Nurses, Doctor, Asthma Knowledge, Attitudes, Saudi Arabia

Introduction

Asthma is one of the most common respiratory 

problems causing lung airway obstruction (Global 

Initiative for Asthma [GINA], 2019). It is a disease 

which has no cure, but can be controlled by use of 

proper medication and effective self- management 

education (National Heart, Lung, and Blood Institute 

[NHLBI], 1997). Poor control of asthma may lead to 

frequent use of emergency department, hospitalization, 

school absences, and can also lead to death in severe 

cases. During an asthma episode the child develops 

shortness of breath due to the swelling of the airways. 

In addition, the muscles around the airways tighten, 

making the airways become narrow. The shortness of 

breath may also be caused by the thick mucus which 

blocks the small airways. Different triggers cause the 

asthma episodes, and their effect is stronger when they 

are multiple, such as cigarette smoke, odours, pollution, 

sulphite preservatives, weather changes, and emotions 

(Eggleston, 1994).

Asthma episodes could be mild, moderate, and 

severe. In general, according to the International 

Classification of Diseases [ICD], a child with asthma 
categorised as “mild” could experience in recurrent 

attack that react well to early medications and have very 

little disorder of their daily activities, while a child who 

experiences “moderate” asthma episodes would have 

symptoms regularly and a marked asthma exacerbation 

twice monthly (NHLBI). Severe asthma is the difficult 
pattern that has no exact definition; it can produce 
symptoms that disturb child’s daily activities of life, 

increase school absenteeism, and interrupt normal sleep. 

The classification of asthma severity is generally applied 
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to adults, and the application of arbitrary characteristics 

to children has been questioned by some authors (Baker 

et al., 2003; Koterba and Saltoun, 2012). However, 

internationally accepted values do exist to determine 

severe asthma warranting hospital admission (National 

Asthma Education and Prevention Program [NAEPP], 

1997).

In terms of assessing the patient with asthma, 

it is important to have a detailed history of the child, 

particularly regarding family history of asthma, 

hospitalization and previous emergency visits, Intensive 

Care Unit [ICU] admissions, intubation and co-

morbidity, which are pivotal for effective assessment of 

the patient (GINA, 2019). The patients are also required 

to indicate whether they are experiencing the symptoms 

associated with this disease, which include shortness 

of breath, coughing and wheezing, tight chest or a 

combination of any of these. A thorough assessment is 

an important consideration to help the physician reach 

a proper diagnosis and prevent confusion with other 

disease such as chronic obstructive pulmonary disease 

(COPD), cardiogenic and non-cardiogenic pulmonary 

oedema and bronchiectasis (NAEPP, 2018). As a result, 

the current study seeks to assess asthma knowledge, 

attitudes and practice among the health professionals 

(doctors and nurses) at two hospitals. Besides, it 

will outline the needed strategies to improve asthma 

management.(1,2)

Literature Review

Asthma is a common chronic disease affecting an 

average of 297.4 million people worldwide annually 

translating to 3-7% of the general population (WHO, 

2020).The disease can be managed pharmacologically 

and also conservatively through lifestyle adjustment and 

lifestyle changes. Being a lifetime disease recorded cases 

are managed mostly through combined pharmacological 

and conservative approaches. The international mortality 

rate is identified as 0.86 per 100,000 cases commonly 
linked to inappropriate management and failure in the 

management approaches applied. According to Al 

Ghobain et al. (2018), the representation of the World’s 

occurrence of Asthma identifies a small number of those 
that are indeed affected. Epidemiology research has 

identified an increased incidence than the one that is 
commonly identified on national and international reports 
thereby suggesting that more advanced, mechanisms of 

identifying cases need to be applied in order to capture 

the real-time values (Cahill et al., 2009; Spina & Morris, 

2011).Asthma-related morbidity and mortality can 

be reduced but are significantly high in developing 
countries owing to the poor status of healthcare systems. 

Developed countries show a reduced rate of mortality 

as a result of advanced health systems and care models 

applying modern technology and better approaches to 

management.3 

Research on the capacity of the international 

community to curb the incidence of respiratory diseases 

identified that the challenge was most common increased 
numbers of people living below the respective national 

poverty level (Farhana &Alnasser, 2018; NAEPP, 

2007).Poverty reduces the financial capacity to seek 
health services and also reduces the ease to attain the 

ideal environment for management with reduced levels 

of allergens. Poverty in these nations is associated 

with congestion in residential places and low income 

that insufficiently covers for adequate management of 
the diseases (Yas, Alkaabi, Al Mansoori, Masoud, & 

Alessa, 2021). Asthma was identified as one of the most 
common poorly managed respiratory infections in the 

studies owing to low intellectual capacity in poor settings 

and mythical beliefs around the disease (Alshammari et 

al., 2020). In most of these countries with a high poverty 

margin, health systems are not devolved entirely on each 

level of health to reach the general population housed 

in slums and the streets. An evaluation of the health 

systems in Saudi Arabia in regards to the management 

of chronic diseases identifies weakness in the adoption 
of health services in certain religious blocs and among 

women Ministry of Health, Saudi Arabia, 2021). The 

population of women living with asthma is generally half 

that of men in early childhood with a number equalizing 

upon puberty (AL MANSOORI, ALSAUD, & YAS, 

2021). The access to health care in these high numbers 

is affected by social and cultural settings explaining 

the increased negligence in the management of Asthma 

and mortality.(4,5) The inaccessibility of the results and 

lack of knowledge in proper management of the disease 
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leave a large number of people outside the management 

quota (Alshammari et al., 2020; Chipps, 2011). The 

general occurrence of Asthma today in Saudi Arabia 

is increased as a result of the heightened occurrence of 

the risk factors in the environment commonly pollution 

from industrialization and poor management related to 

sociocultural factors. The management approach used 

today is however also scaled up with a greater chance 

to attain the ideal clean environments within homes and 

hospital settings that exclude the allergens. 

The spread and incidence of Asthma could be 

associated with genetically and social class mediated 

factors within the patients affected. A meta-analysis of 

the factors that are commonly related to incidence and the 

spread of the disease could result in more appropriate and 

individualized care. A systemic review of the incidence 

of Asthma in Saudi Arabia by Farhana & Alnasser 

(2018) shows a relative relationship between the factors 

responsible for asthma and the management of choice in 

different individual. The research utilized sample sizes 

of 100 to more than 10000 patients with predominantly 

urban residence to identify the results propagated; the 

pooled weight of results show significant differences in 
symptoms and duration and style of attack as well as the 

response to different treatment modalities suggesting the 

need for individualized care. The report utilizes meta-

analytic research approaches to explain the relationship 

between the management of Asthma and the genetic 

makeup of an individual and how the interplay between 

the two can result in advanced and personalized care. It 

concludes that there is a relative disparity in the rural and 

urban incidence of asthma and shows useful linkages in 

utilizing personalized studies in the management of the 

disease (Farhana & Alnasser, 2018). The presentations 

of Asthma in patients that fail treatment are unique; 

ideally, the best management practice to prevent failure 

of treatment is the institution of individualized care that 

studies the behavior and individual’s body interaction 

with the disease process. 

The etiology of Asthma is closely related to natural 

causes and an increased incidence in industrialized nations 

where the most likely cause of infection is increasing 

pollution levels and a new set of atopy in persons that 

are risked for the disease. The disease process involves 

an inflammatory response to naturally occurring atopic 
allergens, natural physiologic processes, autoimmune 

processes, and environmental changes (Cottrell et al., 

2009; Louis & Manise, 2012). Saudi Arabia being a 

business and industrial hub reports an annual increase 

of the incidence of Asthma by at least 1.23% with equal 

gender and racial distribution (Al-Frayh&Hasnain, 

2007).In childhood, the occurrence of asthma in boys is 

higher than in females until puberty where the ratio almost 

equalizes. In younger cases, the incidence increases as a 

result of sensitive airway responsiveness which is higher 

in young people than older counterparts (Al Ghobain 

et al., 2018; AlAhmari, 2018). An increasing incidence 

in the stress factor that causes the disease result in an 

increased incidence of the disease annually and the 

likeliness of occurrence can be accumulative increase 

to result in a generally high number (Yas, Alsaud, 

Almaghrabi, Almaghrabi, & Othman, 2021). The effects 

of the stress factors are slow, increased exposure, higher 

doses, and poor hygienic management of the condition 

propose a higher attack by asthma. Similarly in Saudi 

Arabia, industrialization and modern adoption constitute 

the increasing occurrence of asthma backed up by poor 

social and cultural environments. 

An increased risk of incidence of Asthma, for example 

with pollution, increases the number of patients that report 

the disease but also inadequate or poor management 

of the disease is a reason for the increased incidence 

of the disease. Management of Asthma is generally a 

multifaceted approach applying pharmacological agents 

and supportive management approaches that reduce the 

exposure to allergens and atopic agents. A consideration 

of the increased mortality commonly associated with 

chronic Asthma by Alshammari et al. (2020) concludes 

that increased death rates in asthma patients are caused 

by improper management which encompasses late and 

improper diagnoses, lack of adherence or low dose 

use, inappropriate medication, poor patient knowledge, 

inappropriate social-cultural beliefs, unsatisfactory 

self-management by the patient, poor professional 

practice and inaccessibility of the services. The research 

results include patient and caregiver responses and 

clinical assessments around the care provided and the 
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environments of the patients. Inappropriate management 

also exposes the patient to more dire consequences and 

increases the risk of acquiring other respiratory diseases 

as a result of airway remodelling (Alshammari et al., 

2020). The physiologic response to infections by the 

airway canal is compromised and remodelling replaces 

the normal cell and organelle composition with structures 

that easily lead to the occurrence of other diseases. Other 

diseases that are implicated are pneumonia commonly, 

and recurrent acute respiratory diseases (Bizzintino et 

al., 2010; NAEPP, 2019; Louis &Manise, 2012). The 

etiology of other infections in remodelled cell linings and 

hypertrophy of the cell wall is related to the loss of the 

expectorating ability of the wall lining and restructuring 

of the cells such that the immune response-ability of the 

airway cells is lost.  

Asthma in Saudi Arabia has a high prevalence 

higher than the rest of the incidence of chronic illnesses 

across all age groups. The regions high incidence of the 

disease is associated to genetically and environmentally 

mediated factors superimposed on social and cultural 

structures that do not support the access to care 

especially by women Ministry of Health, Saudi Arabia, 

2021). Journal evidence shows that the increased 

experiences of chronic diseases and the likeliness of 

death in patients with Asthma is related to individual 

experiences the installed health systems in the country 

citing strong and developing health systems in Saudi 

Arabia although they are not sufficient to cater for the 
incidence. Research associates the occurrence of Asthma 

to an increased risk of other chronic and airway diseases 

thus increasing the likeliness of death in these patients. 

Specific regional studies within Saudi Arabia show a 
varied regional distribution with slight variance in rural 

and urban disparity in distribution. Further identification 
of factors increasing the incidence of the disease can be 

used in individualizing care in patients which resultantly 

will lead to containment of the health condition. 

Sociocultural adjustment is necessary to institute equal 

access to healthcare and appropriate response to the 

disease in all gender and race within Saudi Arabia.

RESEARCH METHODS

A cross-sectional descriptive study was conducted 

from March to Jun 2019 within two governmental 

hospitals in Tabuk city, Saudi Arabia. The 112 subjects 

were recruited from these two hospitals. Purposive 

sampling used in this study. All participants fulfilled the 
inclusion criteria, consented to participation in the study. 

Health professionals (doctors, nurses) who are working 

with asthmatic patients in targeted hospitals. We clearly 

explained the study objectives to the participants and 

obtained written consent from all of them. Their right to 

refuse participation and their right to confidentiality were 
communicated. We obtained ethical approval from the 

IRB committee in the University of Tabuk. There were no 

potential risks from the research.

Sample Size and Setting

An approximately 210 settings (outpatient clinic, 

Emergency Room, medical and surgical wards). Returned 

responses questionnaires were distributed at the two 

hospital sites. Participants were recruited from specific 
clinical area numbered, with a response rate of 56%.

Demographic Information

A summary of demographic information is presented 

in table (1) above. 60.5% of the sample respondents 

were from King Khaled hospital and 39.5% were from 

King Fahad Specialist hospital. It also clear that 40.7% 

of sample respondents are males and 59.3% are females 

which reflect fairness distribution of gender variable 
among research sample.  Most of respondents were in 

age period 36-45 years. According to position 46 % of 

the respondents held nurse staff position, 44.4% were 

physicians, 1.2% for medical director position and 7.4% 

held other positions. 45.7% from respondents were 

doctors including resident, specialist or consultant, while 

45.3% were nurses including specialist and technician. 

According to specialist area 34.6% specializes in medical 

ward, 32.1% for surgical ward, 16% for emergencies, 

8.6% for OPD, 1.2% for critical care units and 7.4% for 

other areas.
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Table 1.0 Demographic Information

Category Frequencies Percentage

Hospital
King Khaled Hospital 49 60.5%

King Fahad Specialist Hospital 32 39.5%

Gender
Male 33 40.7%

Female 48 59.3%

Age

23-35 26 32.1%

36-45 28 34.6%

46-55 13 16.0%

> 55 14 17.3%

Position 

Medical Director 2 1.20%

Physician 45 44.4%

Nurse staff 59 46.0%

Others 6 7.40%

Qualifications

Resident 15 18.5%

Specialist 18 22.2%

Consultant 4 4.90%

Nursing Specialist 14 17.3%

Nursing technician 30 37.0%

Specialties area

Critical care units 1 1.20%

Emergency Room 13 16.0%

Medical ward 28 34.6%

Surgical ward 26 32.1%

OPD 7 8.60%

Other 6 7.40%
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Methods of Learning about Asthma

Doctors and nurses try to increase their knowledge 

about Asthma using different methods of learning table 

(2) below indicate the percentage of each method based 

on research sample. Books and experience were the most 

used methods for doctors and nurses to increase their 

knowledge about Asthma, 38.6% of nurses and 40.5% 

use books, 34% of nurses and 35.1% of doctors based on 

their experience to increase their knowledge

Table (2) Methods of Learning about Asthma

Asthma Guide 
line

Books Internet
Conferences and 
Training courses

Experience

All 19.8% 56.8% 46.9% 12.3% 49.4%

Nurses 11.3% 38.6% 29.5% 6.8% 34%

Doctor 16.2% 40.5% 32.4% 8.1% 35.1%

Data Analysis 

Asthma knowledge assessment between doctors and nurses 

For the purpose of Asthma assessment between doctors and nurses we calculated the mean and standard deviation 

for each statement first for doctors then for nurses. If the mean value for the statement is greater than or equal to 
2.34 then we can conclude that this statement is effective otherwise it will be not effective. Table (3) below show the 

results of mean and standard deviation for both doctors and nurses for the first section in the questionnaire.

Table 3: Mean and Standard deviation of Section A-D

Doctors Nurses

Mean St. Dev. Mean St.Dev

Asthma Symptoms 
can be caused 

by: Allergy, air 
pollution or any 

other type of irritate 
(dust, fumes, etc.)

· Asthma etiology

· Pathophysiology of 
Asthma 

· Asthma Medication

· Beliefs and Attitudes

2.95

2.78

2.95

2.19

0.39

0.584

0.329

0.927

2.86

2.57

2.91

2.43

0.510

0.801

0.421

0.136

A common cold and 
Exercise

· Asthma etiology

· Pathophysiology of 
Asthma 

· Asthma Medication

· Beliefs and Attitudes

2.27

2.89

2.89

1.59

0.932

0.393

0.393

0.458

2.25

3.00

2.80

2.07

0.943

0.00

0.553

0.974

Asthma is a genetic 
disease (in previous 
generation already 

has asthma)

· Asthma etiology

· Pathophysiology of 
Asthma 

· Asthma Medication

· Beliefs and Attitudes

2.23

2.30

1.73

2.74

0.884

0.909

0.939

0.837

1.93

2.74

2.80

1.89

0.902

0.544

0.553

0.868
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Asthma damages 
the heart

· Asthma etiology

· Pathophysiology of 
Asthma 

· Asthma Medication

· Beliefs and Attitudes

1.86

1.22

1.73

2.57

0.156

0.630

0.962

0.836

1.48

1.14

2.32

2.84

0.762

0.472 

0.664

0.526

  
 

Can Asthma be 
deadful

· Asthma etiology

· Pathophysiology of 
Asthma 

· Asthma Medication

· Beliefs and Attitudes

2.95

2.38

2.62

1.49

0.329

0.758

0.758

0.944

3.00

2.38

1.73

2.57

0.00

0.583

0.924

0.695

Asthma Knowledge Assessment for Hospitals 

To assess the knowledge between doctors and nurses in two different hospitals king Khaled hospital and king 

Fahad specialist hospital mean and standard deviation were calculated for responses. Table (1) shows the results of 

Asthma etiology assessment, we can notice mean difference between the hospitals. It is clear from table (11) below 

that doctors and nurses in both hospital strongly agree that Asthma is life threating disease and it can be caused by 

allergy, air pollution or any other type of irritate such as dust, fumes. Doctors and nurses from King Khaled hospital 

have stronger agree that Asthma symptoms can be caused due to common cold and exercises than doctor and nurses 

in King Fahad Specialist Hospital. 

Table 5 :Asthma Knowledge Assessment for Hospitals

King Khaled Hospital
LKing Fahad 

Hospital 

Mean St. Dev. Mean St.Dev

Asthma Symptoms 
can be caused by: 

Allergy, air pollution 
or any other type of 
irritate (dust, fumes, 

etc.)

· Asthma etiology

· Pathophysiology of Asthma 

· Asthma Medication

· Beliefs and Attitudes

3.00

1.22

2.95

2.19

0.000

0.621

0.329

0.927

2.75

1.47

2.91

2.43

0.652

0.842

0.421

0.136

A common cold and 
Exercise

· Asthma etiology

· Pathophysiology of Asthma 

· Asthma Medication

· Beliefs and Attitudes

2.35

2.89

2.89

1.59

0.925

0.393

0.393

0.458

2.13

3.00

2.80

2.07

0.942

0.00

0.553

0.974

Asthma is a genetic 
disease (in previous 
generation already 

has asthma)

· Asthma etiology

· Pathophysiology of Asthma 

· Asthma Medication

· Beliefs and Attitudes

2.23

2.30

1.73

2.74

0.884

0.909

0.939

0.837

1.93

2.74

2.80

1.89

0.902

0.544

0.553

0.868

Cont... Table 3: Mean and Standard deviation of Section A-D
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Asthma damages the 
heart

· Asthma etiology

· Pathophysiology of Asthma 

· Asthma Medication

· Beliefs and Attitudes

1.86

1.22

1.73

2.57

0.156

0.630

0.962

0.836

1.48

1.14

2.32

2.84

0.762

0.472 

0.664

0.526

  
 

Can Asthma be 
deadfall

· Asthma etiology

· Pathophysiology of Asthma 

· Asthma Medication

· Beliefs and Attitudes

2.95

2.38

2.62

1.49

0.329

0.758

0.758

0.944

3.00

2.38

1.73

2.57

0.00

0.583

0.924

0.695

Cont... Table 5 : Asthma Knowledge Assessment for Hospitals

It is clear from statistical analysis results that there 

is a statistical significant differences between some of 
responses between doctors and nurses. Nurses have 

strongly agreed that: Severity of asthma can be measured 

at home by simple device called a peak flow meter, 
medicine of asthma has to be taken till the symptoms 

persist and then can be stopped, asthma inhalers can 

cause addiction and cannot be stopped them,  prescribing 

inhaler for longer period  cause severe adverse effect. 

On the other hand doctors strongly agreed that asthma 

can be caused without obvious reasons, medicines for 

asthma has to be taken even the symptoms are no longer 

there.

Also there was a significant statistical mean 
difference for Doctors and nurses responses in King 

Khaled hospital and King Fahad Specialist hospital. 

Doctors and nurses in King Khaled Hospital strongly 

agreed that allergy, air pollution or any other type of 

irritate such as dust, fumes cause asthma, and the best 

way to assess the severity of asthma is using asthma 

control test. While doctors and nurses in King Fahad 

Specialist hospital strongly agreed that Asthma cannot 

be cured and medicines for asthma has to be taken even 

the symptoms are no longer there.(8,9)

There were a significant difference between doctors 
and nurses in the same hospital related to Knowledge 

about Etiology of asthma and their beliefs and attitudes 

about asthma. While there were a significant difference 
between doctors and nurses in different hospital related 

to knowledge about asthma pathophysiology.

Discussion

Numerous studies in the literature have revealed 

that factors such as knowledge, beliefs, medication and 

etiological factors impacts the management of asthma. 

The current study was conducted to assess asthma 

knowledge, attitudes and practice among the health 

professionals (doctors and nurses) at two hospitals. 

Besides, it outlined the needed strategies to improve 

asthma management.(11,12) The findings of the current 
study depicts that books and experience are the most 

education resources used by nurses. This findings were 
supported by the existing literature which indicates 

asthma knowledge, patients’ negative emotion and some 

health care givers provide an inappropriate education 

are the main factors which have shown a decrease with 

increased experience and evidence review (William, 

2005). 

The current study established that Asthma is a 

deadly disease. This findings are supported by the 
existing literature. For instance,  in a study conducted 

by  Al-Ali et al., (2019),the severity of Asthma was 

found to have has a higher mortality and high impact on 

life quality especially in prolonged cases. This depicts 

how Asthma is a dangerous and life threatening disease 

whose prevalence seems to be on the rise.  From the 

findings of the current study we can observe that that the 
value of mean for both doctors and nurses are slightly 

different, even though both nurses and doctors highly 
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agreed that Asthma symptoms can be caused by allergy, 

air pollution or any other type of irritate, and Asthma 

is a life threading diseases.(18) Further investigation 

about the significance of the mean difference between 
doctors Using one sample Kolmogorov-Smirnov to 

test data normality, the findings of the study indicates 
that the data don’t follow the normal distribution. The 

findings of the study indicates that  can conclude that 
there is no significance the mean difference for doctors 
and nurses responses. This findings are supported by the 
existing literature. For instance, in a study conducted by 

Abudahish & Bella (2006), Asthma was found to 

be a deadly disease caused by factors those that induce 

airway inflammation with eosinophil’s (more common) 
or neutrophils along with airway hyper-responsiveness 

(AHR).

The findings of the study indicates that nurses 
agreed that severity of asthma can be measured at home 

by simple peak flow meter more than doctors, which 
means that the attack is dangerous. This findings also 
indicates that the breathing tubes in lung become narrow 

due to swelling of their walls and tightening of muscle 

and mucous collection as a result of Asthma. Besides, 

the findings indicated that whistling breathing is a 
symptom of Asthma. This findings are supported by the 
existing literature, for instance, a study conducted by 

Abutien et al., (2019) it was established that effective 

home asthma diagnosis and treatment requires routinely 

tracking symptoms and measuring how well your lungs 

are working. Taking an active role in managing your 

asthma treatment helps patients to maintain better long-

term asthma control, prevent asthma attacks and avoid 

long-term problems.(21,22)

The existing literature points out that Asthma 

medication can either be given as relievers or preventers. 

In a study conducted by Besh (2018), most Asthma 

medications would either relive the severity of the disease 

or prevent it from occurring. The findings of the current 
study depicts that Asthma medications can always 

be given as tablets, syrups, or inhalers. Additionally, 

they depict that the identification of trigger factors are 
important in the management of Asthma. This findings 
is supported by the existing literature, for instance, 

Haughei et al., (2008) argues that returning to the basics 

of making a diagnosis is essential. This includes a 

thorough history, physical examination, and appropriate 

diagnostic testing. Ideally, a diagnosis of asthma should 

be based on objective evidence of reversible airflow 
obstruction. Because asthma is a variable disease, 

challenge testing may be required.(25,26)

Limitations of the Study 

One of the major limitations of this study is that its 

participants were drawn from urban institutions, that 

is, King Khalid Hospital and King Fahad Specialist 

Hospital. The use of participants from this institutions 

might have had a significance influence on the outcomes 
of the study. This may indicate that the information may 

not be a good knowledge to the general population of 

health professionals  in the region.(28) 

Conclusion 

Majority of the nurses and doctors participants in the 

current study have impeccable knowledge about Asthma 

epidemiology, path physiology. However, some of the 

doctors lacks information on the influence of beliefs 
and culture on the treatment of asthma. Besides, based 

on the statistical analysis results and for the purpose of 

asthma management improvements, it is recommended 

to provide more education or training courses for health 

care providers (nurses and doctors). Additionally, 

institutions should understand that there is the need to 

improve the ability of doctors to transform the base 

knowledge into clinical practice.  
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Abstract

This cross-sectional study was carried in Baghdad city form the period of March to December 2018. 
Newly diagnosed children with acute lymphoblastic leukemia (ALL), admitted to the Oncology center for 
chemotherapy were included in the study. Their ages range from 15 months to 12 years. Patients with 
hemoglobinopathies (sickle cell disease and thalassemia) hemophilia and liver diseases were excluded from 
the study. Healthy children included as a control group aged between 16 months to 13 years. Blood samples 
were collected from 25 patients diagnosed from Iraqi child with (ALL). The diagnosis for ALL based on 
the following findings: age, leukocyte count, involvement of tissues other than bone marrow. Age and 
sex matched 25 healthy persons who are devoid of conditions like diabetes mellitus, epilepsy, psychiatric 
disorders or history of any drug intake are selected as control. Five ml of venous blood was drawn from (50) 
patients of ALL ranging between (1-15) years old, after 30 days induction therapy treatment and (30) normal 
control. The study demonstrated that Serum Fetuin A mean was significantly elevated in children with acute 
lymphoblastic leukemia as compared with the control group (20.11±4.1 and 9.22± 2.83 pg/ml) respectively 
(P. value <0.001). The study showed that, hemoglobin level was reduced significantly (P<0.001) in ALL 
children (8.73 g/dl) as compared with healthy children (12.32 g/dl). The study showed that, WBCs level was 
elevated significantly (P<0.001) in ALL children (8.83 cell/cmm) as compared with healthy children (5.65 
cell/cmm), Lymphocyte also elevated in in ALL children (5.85 cell/cmm) as compared with healthy children 
(3.21 cell/cmm). The study showed a significant negative correlation of serum fetuin A with hemoglobin in 
children with ALL, (r: -0.72). The also study showed a significant positive correlation of serum fetuin A with 
WBCs and lymphocytes levels in children with ALL

Keywords: Fetuin A, ALL; Leukemia; Children; Kirkuk 

Introduction 

Acute lymphocytic leukemia (ALL) is a type of 

cancer of the blood and bone marrow — the spongy 

tissue inside bones where blood cells are made. Acute 

lymphoblastic leukemia (ALL) is a cancer of the lymphoid 

line of blood cells characterized by the development of 

large numbers of immature lymphocytes(1). Symptoms 

may include feeling tired, pale skin color, fever, easy 

bleeding or bruising, enlarged lymph nodes, or bone 

pain. As an acute leukemia, ALL progresses rapidly and 

is typically fatal within weeks or months if left untreated 
(2). Children with acute lymphoblastic leukemia (ALL) 

often present with signs and symptoms that reflect 
bone marrow infiltration and/or extramedullary disease. 
When leukemic blasts replace the bone marrow, patients 

present with signs of bone marrow failure, including 

anemia, thrombocytopenia, and neutropenia(3). It is 

widely accepted that solid tumor cells have an altered 

metabolic profile. First described by Otto Warburg in 
1956(4). The cells of solid tumors have been shown to 

have elevated rates of glucose transport and glycolysis 

compared to their nonmalignant counterparts. Fetuin-A 

is an anti-inflammatory protein that can act to attenuate 
the inflammatory responses. However, the expression 
of fetuin-A is frequently negatively regulated by 
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several pro-inflammatory cytokines which produces 
down regulation of its synthesis during inflammation; 
hence fetuin-A is considered as a “negative acute 

phase reactant(5). Fetuin-A is a systemic inhibitor of 

calcification and is present throughout the extracellular 
space, and about 50% of calcification inhibitory capacity 
of the human serum is related to fetuin-A. In the serum, 

fetuin-A stabilizes calcium and phosphate and prevents 

their precipitation by binding to basic calcium phosphate 

(BCP) (6). Fetuin-A urine level is found to be increased in 

intensive care unit (ICU) patients with AKI compared to 

those without AKI and healthy volunteers. Although the 

function of fetuin-A in AKI has not been clearly defined, 
it might have important role in tubular cell apoptosis (7,8). 

The study aim of this work was to evaluate the level of 

Malondialdehyde (MDA) in diabetic patients with and 

without retinopathy and healthy controls.

Patients and Methods

This cross-sectional study was carried in Baghdad 

city form the period of March to December 2018. Newly 

diagnosed children with acute lymphoblastic leukemia 

(ALL), admitted to the Oncology center for chemotherapy 

were included in the study. Their ages range from 15 

months to 12 years. Patients with hemoglobinopathies 

(sickle cell disease and thalassemia) hemophilia and 

liver diseases were excluded from the study. Healthy 

children included as a control group aged between 16 

months to 13 years.  Blood samples were collected from 

25 patients diagnosed from Iraqi child with (ALL). The 

diagnosis for ALL based on the following findings: age 
,leukocyte count, involvement of tissues other than bone 

marrow. Age and sex matched 25 healthy persons who 

are devoid of conditions like diabetes mellitus, epilepsy, 

psychiatric disorders or history of any drug intake are 

selected as control. Five ml of venous blood was drawn 

from (50) patients of ALL ranging between (1-15) years 

old ,after 30 days induction therapy treatment and (30) 

normal control. The blood was allowed to clot for at 

least 20 min. at room temperature, centrifuged for (15) 

min. at (3500xg). 

 Results

 The study demonstrated that Serum Fetuin A 

mean was significantly elevated in children with acute 
lymphoblastic leukemia as compared with the control 

group (20.11±4.1 and 9.22± 2.83 pg/ml) respectively (P. 

value <0.001), as shown Table 1

Table 1: Level of S. Fetuin A in children with ALL and the control group

Variable N Mean SD Minimum Median Maximum

Fetuin-A Patients 25 20.11 4.1 14.2 20.2 28.5

Fetuin-A Control 25 9.22 2.83 3.900 10.2 13.1

P<0.001

The study showed that, hemoglobin level was reduced significantly (P<0.001) in ALL children (8.73 g/dl) as 
compared with healthy children (12.32 g/dl), Table 2
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Table 2: Hemoglobin level in ALL children and with healthy children

Variable N Mean SD Minimum Median Maximum

Hb (patients) 25 8.73 0.9 7.7 8.5 11.1

Hb (control) 25 12.32 1.1 10.1 12.1 14.2

The study showed that, WBCs level was elevated signifi cantly (P<0.001) in ALL children (8.83 cell/cmm) as 
compared with healthy children (5.65 cell/cmm), Lymphocyte also elevated in in ALL children (5.85 cell/cmm) as 

compared with healthy children (3.21 cell/cmm) Table 3

Table 3: Levels of WBCs and lymphocytes in ALL children and with healthy children

Variable N Mean SD Minimum Median Maximum

WBCs (patients) 25 8.83 2.812 3.330 9.000 14.000

Lymphocytes (patients) 25 5.85 1.255 3.400 6.000 8.400

WBCs (control) 25 5.65 1.557 2.400 5.390 9.210

Lymphocytes (control) 25 3.21 0.732 2.000 3.000 5.000

The study showed a signifi cant negative correlation of serum fetuin A with hemoglobin in children with ALL, 
(r: -0.72). Figure 1.

Figure 1: Correlation of serum fetuin A with hemoglobin in children with ALL.
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The study showed a signifi cant positive correlation between serum fetuin A and WBCs levels in children with 
ALL, (r: 0.76). Figure 2.

Figure 2: Correlation between serum fetuin A and WBCs levels in children with ALL.

The study showed a signifi cant positive correlation between serum fetuin A and lymphocytes levels in children 
with ALL, (r: 0.74). Figure 3.

Figure 3: Correlation between serum fetuin A and lymphocytes levels in children with ALL.
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Discussion

The study demonstrated that Serum Fetuin A 

mean was significantly elevated in children with acute 
lymphoblastic leukemia as compared with the control 

group (20.11±4.1 and 9.22± 2.83 pg/ml) respectively 

(P. value <0.001). This comes in accordance with 

Dalamag et al (4) study, what was reported that Fetuin 

A mean was significantly elevated in children with ALL 
as compared with healthy ones. In different study and 

positive correlation with lymphocytes counts. Ragab 

et al (9) showed that serum fetuin was also elevated in 

ALL patients as compared with control group. Published 

data about serum fetuin-A level in ALL are scarce. One 

previous study reported increase of serum fetuin-A levels 

in certain hematological malignancies including ALL. 

Its level was further reduced by concomitant infection 

and cytostatic treatment during a follow-up duration 

of 18 months. The authors related this to elevated 

production caused by associated bacterial infection 

due to low immune response, a hepatotoxic effect of 

cytostatic treatment and to a lesser degree, to increased 

consumption. In a result that contradicts our finding, 
serum fetuin-A showed statistically significant negative 
correlations with hemoglobin level (10). Fetuin levels 

recorded to be elevated in other disorders. Recently, 

positive associations between fetuin‐A concentrations 
and risk of type 2 diabetes(11-13)  and cardiovascular 

disease(14,15)  have been observed in large prospective 

studies. Insulin resistance and associated metabolic 

states such as hyperinsulinemia, hyperglycemia, low‐
grade inflammation and hypoadiponectinemia have been 
associated with increased risk of colorectal cancer in 

several prospective studies, (16)  including the European 

Prospective Investigation into Cancer and Nutrition 

(EPIC). (17-20)  

Conclusions

The study concluded that, vaspin and irisin levels 

were highly elevate din diabetic patients with retinopathy. 
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Abstract

Complete blood count parameters provide novel inflammatory markers. We aimed to assess any differences 
in these novel inflammatory markers between case and control and according to exacerbation severity in 
patients with acute exacerbation of chronic obstructive pulmonary disease.

Method: This a case control study was conducted at Marjan medical city among patients Previously 
diagnosed as COPD and admitted to the hospital with acute exacerbation were enrolled into the study. 
Complete blood count parameters were performed for both cases and control and compared among two 
groups by student T test. The severity of disease was measured by FEV1 and correlated with Complete blood 
count parameters to find any association by SPSS version 23.

Result: Of 50 cases, 58% (29) of cases had Peripheral blood eosinophil ≥2. The mean white blood cell count, 
total Lymphocyte count, total neutrophil count, Neutrophil/lymphocyte ratio, hematocrit and mean platelet 
volume were significantly higher in case than control, but only white blood cell correlated with FEV1.

Conclusion: In acute exacerbation, some of the complete blood count markers show a significant increase. 
These findings may be crucial for evaluation of acute exacerbation, determine the severity of exacerbation 
and treatment response during follow-up of the patient.

Keywords: Chronic obstructive pulmonary disease (COPD), acute exacerbation, Complete blood count 
(CBC), hemoglobin, platelet count. 

Introduction

Chronic obstructive pulmonary disease (COPD) 

affects more than two hundred million people and it is 

currently the world’s third leading cause of death (as of the 

sixth in 1990), also COPD mortality rates was predicted 

to raise(1, 2). COPD adds greatly to healthcare costs, 

due to regular hospitalization, loss of productivity and 

disability(3). Acute exacerbations of Chronic obstructive 

pulmonary disease, described as worsening of baseline 

dyspnoea, cough and/or sputum, are an important 

component of the disease’s natural history (4). Acute 

exacerbations of COPD is accompanied with raise risk of 

later exacerbations, deterioration of coexisting medical 

diseases, poor health and physical activity, impairment 

of respiratory function and, finally, increase mortality (5) 

Owing to their Acute exacerbations of COPD variability 

and lack of usable laboratory diagnostic testing, Acute 

exacerbations of COPD is mostly diagnosed on the basis 

of a medical gestalt, which is subjective and variable 

inside and between physicians. In copmlete blood count 

(CBC) there were various parameters can be calculated 

and excellent to assesses the Acute exacerbations of 

COPD based on it. Studies done in different parts of the 

world has shown the association of CBC parameters 

with COPD. This study was conducted to find out the 
role of CBC parameters in acute exacerbation COPD. 

Patients and Methods

Case-control study conducted between the first of 
December,2019 and the first of March, 2020 among 
patients with approved diagnosis of Acute exacerbations 

of COPD and attendees to emergency unit and respiratory 

outpatient clinic or admitted to general word and 

intensive care unit of Marjan medical city/ Iraq. History 
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of malignancy or haematologic disorder. The study 

excluded patients with systematic or autoimmune 

disorder, thyroid disease, liver cirrhosis, heart failure, 

history of gastrointestinal or other hemorrhage, 

renal disease, blood transfusion in the last 4 months, 

patients less than 50 years, patients diagnosed with 

pneumonia, COPD without exacerbation and mislabeled 

asthmatics (never-smokers with or without obstructive 

spirometry). Complete blood count parameters were 

performed for both cases and control and the severity 

of disease was measured by FEV1 and student T test, 

chi-square test and correlation test were used by SPSS 

version 23.

Result

A total of 100 participants were enrolled in this 

study, 50 participants with approved diagnosis of acute 

exacerbation of COPD and 50 health control participants. 

The mean ±SD of participants was 64.1±7.1 years and 

there were 49 female and 51 males. The two groups were 

homogenous in term of age and gender (p=0.058 ,0.72 
respectively), table -1-. 

Table -1- Demographic characteristic of studied groups.

 Variable 
Participants 

Total P value 
Control Case 

Age Mean±SD 62.8± 6.3 65.5± 7.7  64.1±7.1 0.058*

Gender 
Female NO(%) 29 (58%) 20(40%) 49

0.072**

Male NO (%) 21(42%) 30(60%) 51

*Student T test, ** Chi-square test, signifi cant ≤0.05.

 FEV1 measurement for cases shown that, 14(28%) case had FEV1 between 80-50 %, 23(46%) case had FEV1 

between 30-50% and 13(26%) case had FEV1 below 30%, fi gure -1-.

 

Figure -1- FEV1 assessment for case with COPD. 
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The mean WBC was significantly higher in case 
than control (10.9 vs 7.33 103/ µL, p<0.001). also, total 

Lymphocyte count, total neutrophil count and NLR 

were significantly higher in case than control (p=0.008, 
<0.001, 0.034 respectively), Red blood indices for both 

group shown, hematocrit was significantly higher in 
case than control (41.7 vs 38.1%) with p=0.013, MCV 
show no significant difference between two groups 

(p=0.54), MCHC for case was significantly lower than 
control(31.7 vs 34.2 g/dl) with p=0.038 and RDW% 
shown no significant difference between two group(p 
0.117). The mean platelet count in case was lower than 

control but the difference in mean between case and 

control was not significant(p=0.107). the mean platelet 
volume was significantly higher in case than control (8.1 
vs 6.51) with p <0.001, table -2-.

Table -2- Difference in CBC parameters between two groups.

Variables 

Participants 

P VALUE 
Control

Mean ±SD
Case 

Mean ±SD

WBC in 103/ µL 7.33 ±2 10.9 ±5.1 <0.001*

Total lymphocyte count 2.67 ±1.4 3.9 ±2.9 0.008*

Total neutrophil count 4.32± 1.8 7.1 ±3.8 <0.001*

NLR 1.98± 1.1 2.7± 2.2 0.034*

HCT % 38.1± 5.9 41.7± 7.9 0.013*

MCV in fL 82.4± 8.9 80.6 ±18.5 0.54*

 MCHC in g/dl 34.2± 7.5 31.7 ±3.3 0.038*

 RDW % 13.8 ±1.4 14.7 ±3.8 0.117*

Platelet count in 103/ µL 298.9 ±133.8 262.3± 85.5 0.107*

Mean platelet volume in fL 6.51 ±1.6 8.1 ±1.9 <0.001*

*Student T test, significant ≤0.05. WBC: white 
blood cell count, NLR: Neutrophil/lymphocyte ratio, 

HCT: Hematocrit, MCV: Mean corpuscular volume, 

MCHC: mean corpuscular hemoglobin concentration, 

RDW: Red Cell Distribution Width. 

The correlation test shown that there was a negative 

moderate correlation between FEV1 and WBC count (p 

<0.001), other parameters shown no correlation, table 

-3-.
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Table -3- Correlation of FEV1 with CBC parameters. 

Variables 
FEV1

R P value 

WBC in 103/ µL -0.48 <0.001*

Total lymphocyte count -0.21 0.12

Total neutrophil count -0.16 0.25

NLR 0.05 0.71

HCT % -0.18 0.21

MCV in fL -0.13 0.33

MCHC in g/dl 0.1 0.44

RDW % -0.04 0.76

Platelet count in 103/ µL -0.19 0.18

Mean platelet volume in fL -0.015 0.91

R correlation coefficient *Correlation test is 
significant at 0.01. WBC: white blood cell count, NLR: 
Neutrophil/lymphocyte ratio, HCT: Hematocrit, MCV: 

Mean corpuscular volume, MCHC: mean corpuscular 

hemoglobin concentration, RDW: Red Cell Distribution 

Width 

Discussion: There have been several studies on the 

acute exacerbation of COPD over the last decade with the 

goal of creating tailored and more efficient therapeutic 
options, or altering current strategies. COPD clinical 

presentations are the product of endotypes showing 

the pathobiological processes performed by exposome, 

That is, combined cigarette smoking exposure, air 

pollution, diseases, food and allergens, and genome 

based exposure(6, 7). In this study we examined several 

CBC biomarkers in patients with acute exacerbation of 

COPD. Our findings as well as current knowledge point 
to the use of multiple biomarkers in the assessment, 

follow-up patients and to determine patient response. 

In this study, 60% of cases with AECOPD were males, 

and the mean age was 65.5 years. These features are in 

line to those of COPD patients in a general population 

like in the Israel and in the Netherlands. Increased 

in white blood cell count has been revealed in 

COPD patients(8). this study showed higher mean 

of WBC in cases than control and the difference 

was statistically significant, where WBC count 
had negative correlation with severity of acute 

exacerbation of COPD. Similar to study finding, 
Nepal study (9) and Greece study (10) also showed 

significant increase in WBC among AECOPD 
patients. In the last few years the NLR has been used as 

a marker to tested among patients with stable COPD or 

during acute exacerbation of COPD. The current study 

found that the mean NLR was significantly higher in 
case than control. Other studies like Turkey study (11) 

That studied in-patient records of 269 COPD cases with 

stable disease and among acute exacerbations, as well as 

50 health controls matching sex and age. The mean±SD 

level of NLR in controls was 1.71±0.65, in stable COPD 

was 2.59±1.79 and in AECOPD was 4.28±4.12 with 

a substantial difference in NLR values. Other Korean 

Studies(12) that prospectively assessed the NLR in 59 

acute exacerbation of COPD patients, 61 stable COPD 

patients and 28 controls. NLR levels in patients with 

acute exacerbation of COPD were substantially higher 

than in those with stable COPD and controls. Regarding 
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red blood indexes: COPD has long been known to cause 

polycythemia secondary to erythrocytosis triggered by 

hypoxia present in advanced COPD cases (13). Also 

acidosis may cause polycythemia, whether due to 

metabolic lactic acidosis or due to chronic respiratory 

insufficiency (14), However, some studies have shown 

that some patients with COPD have anemia, rather 

than erythrocytosis (15, 16). Our result shown that HCT 

was significantly higher in case than control but the 
two mean were lies in normal range. On the contrary, 

multiple theories were proposed: these findings were 
obtained either from patients with COPD at various 

stages of the disease and varies age, or from patients 

undergoing various forms of therapy. In addition 

various types of tests used, some of them being very 

old, which makes it difficult to compare the findings. 
In the current study the mean RDW was marginally 

higher but statistically no difference between case and 

control was found. Elevated RDW has been related to 

the inflammatory process of chronic disorders and it 
is well known that inflammation induces erythrocyte 
membrane degradation and decreases red cell lifespan. 

Other Studies had shown that RDW increases 

significantly with increase COPD severity (17, 18). 

It was also seen that RDW elevation is becoming 

more prevalent as the COPD stage advanced (57), 

We hypothesized that the explanation of this could 

lie in that RDW variation merely reflected the 
consistency of erythrocyte size and shape rather 

than the oxygen-carrying capacity. Mean platelet 

count (MPC) in acute exacerbation of COPD patients 

was comparatively less than in control and the 

difference was no significant in current study. This 
was in line of Poland study(19) that conclude the COPD 

has no effect on the platelet count in humans. In contrast 

to this, Elevated levels of platelets in patients with 

stable COPD have previously been found to be 

more prevalent (20), correlated with increasing airflow 
obstruction (21), all-cause mortality (22), And could be a 

platelet activation surrogate. In the Croatian study of 

109 patients with stable COPD the number of platelets 

was considerably higher than that of 51 controls subject 
(20) . also many Studies had shown significant 
increase in the platelet count in acute exacerbation 

of COPD(20, 23). A widely performed clinical assay, 

platelet count may be a biomarker for moderately 

serious COPD symptoms (23). Certainly, this may be, 

at least in part, because of the small number of patients 

in our sample and Poland study. These Conflicting 
reports necessitates conduction of more research at this 

point. The mean platelet volume (MPV) shows the 

severity of inflammation and as inflammation plays 
an important role in acute exacerbation of COPD so 

this biomarker can used in evaluation of such patients. 

According to current study, there were  statistical 

significance among acute exacerbation of COPD 

patients and control, with higher mean was in cases 

but the two mean were within normal range. Other 

studies in various parts of the world have shown that 

MPV values in acute exacerbation of COPD patients 

are significantly lower like in in Egyptian studies (24), 

Turkey study (25)and Indian study (26) and explain that 

because of systemic inflammation observed during the 
exacerbation of COPD, overproduction of inflammatory 
mediators such as CRP, tumor necrosis factor-α, and 
other proinflammatory cytokines takes place(27, 28) . This 

results in the suppression of platelet size because of an 

interference with megakaryopoiesis and the subsequent 

release of small-size platelets from the bone marrow (29, 

30). this variation between study may be due to that our 

study not excluded the smoker and as Cigarette smoking 

was proved to be associated with an increased MPV(24). 

This was supported by our finding. In current study, 
we failed to find any correlation between MPV and 
FEV 1 this in line of other studies, like Greece study (10), 

Croatian study(20) and Turkey study (25) that noted, MPV 

did not correlate with any indices of COPD severity. 

Conclusion

Chronic obstructive pulmonary disease is quite 

common in our country and acute exacerbations are 

also very common. Though inflammatory markers 
are readily available, some are not cost-effective 

and other tests like culture takes time. CBC is easily 

available and it parameters like WBC, NRL, HCT, 

MCHC and MPV.  
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Abstract 

Background: Antibiotics are one of the most commonly prescribed drugs today. Rational use of antibiotics 
is extremely important as injudicious use can adversely affect the patient, cause emergence of antibiotic 
resistance and increase the cost of health care; Antibiotics resistance is out of the scope of this study. 
Methods: This study was carried out on (600) patients with age range (34.4±16.9 years), of both sexes; 
to whom ceftriaxone was prescribed for different medical and surgical causes that dispensed in private 
community pharmacy in Baquba, Diyala; over the period of four months. The selected patients were 
allocated into 2 groups: Group A (300) patients to whom ceftriaxone prescribed without clinical pharmacist 
intervention considering guidelines for antibiotic prescription, compared with group B (300) patients to 
whom Ceftriaxone prescribed with clinical pharmacist intervention depending on standard guideline. To 
each group the following information were collected: age, sex, diagnosis, number of days were ceftriaxone 
prescribed , dose given, laboratory tests done to patients during hospitalization and drug interaction if present 
in addition to other parameters designed according to this study.

Results: Results obtained in this study showed that prescription of Ceftriaxone depending on clinical 
pharmacist intervention regarding standard guideline of antibiotic improve the Ceftriaxone true dose %, 
reduce occurrence of drug interaction (%), decrease significantly (P<0.05) Ceftriaxone misuse ratio and 
significantly (P<0.05) reduce amount and cost of Ceftriaxone prescribed per month. Conclusion: Strictly 
following clinical pharmacist intervention using standard guidelines for antibiotic prescription; improve 
therapeutic process outcome, prevent many problems like adverse effects and high cost and lead to rational 
use of antibiotic-the dream of many therapist.

Key words: Ceftriaxone, antibiotic, Cost, Clinical Pharmacist Intervention.

Introduction

Antibiotics have been potential sources of life-

saving and protection against infectious diseases, 

but they are hampered by the propensity of bacteria 

to rapidly develop resistance, which often results in 

failure of therapy. Antimicrobial resistance represents 

a current and ongoing threat to human and animals (1, 

2). Both appropriate and inappropriate antibiotic use 

drive antimicrobial resistance (3, 4). Inappropriate use of 

antimicrobial agents and the consequences of spread of 

antimicrobial resistance is an ever existing public health 

problem of great concern. In recent years, resistance to 

antimicrobial agents that were previously effective has 

emerged or re-emerged in many geographical regions 

causing global health threat and huge economic impacts 

that involve humans, livestock, and wildlife.(1,4)

Selection of Antimicrobial Agents: Selection 

of the most appropriate antimicrobial agent requires 

knowledge of:-

1) The organism’s identity.

2) The organism’s susceptibility to a particular 

agent.

3) The site of the infection.

4) Patient factors.

5) The safety of the agent, and

DOI Number: 10.37506/ijfmt.v15i3.16191
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6) The cost of therapy ;(4).

Ceftriaxone:-

Ceftriaxone is a semisynthetic, broad spectrum 

third generation cephalosporin antibiotic for parentral 

administration. The bactericidal activity of Ceftriaxone 

results from inhibition of cell wall synthesis. It has 

in vitro activity against wide range of gram positive 

and gram negative organisms, and has a high degree 

of stability in the presence of B-lactamases, both 

penicillanase and cephalosporinases, of gram negative 

and gram positive bacteria. Ceftriaxone has been shown 

to be active against many microrganisms, gram positive 

like Staphyllococcus aureus, Streptococcus epidermidis, 

Streptococcus pyogenes, MRSA and gram negative like 

E-coli, H.influenzae, Klebsiella, Neisseria gonorrhoeae, 
Proteus spp. and Pseudomanas aeruginosa; also active 

against Anaerobes spp. (5). Ceftriaxone is indicated for 

the treatment of patients with serious infections caused 

by susceptible strains in the following diseases (6):

1- Lower respiratory tract infections. 2- 

Genitourinary infections.   3- Gynecologic infections.   

4- Bacteremia /Septicemia.   5- Skin infections.  6- Intra-

abdominal infections.  7- Bone and /or joint infections.   

8- Central nervous system infections.

A t1/2 of ~8 hours is the outstanding feature. 

Administration of the drug once or twice daily has been 

effective for patients with meningitis, whereas dosage 

once a day has been effective for other infections. 

About half the drug can be recovered from the urine; the 

remainder appears to be eliminated by biliary secretion. 

A single dose of ceftriaxone (125-250 mg) is effective in 

the treatment of urethral, cervical, rectal, or pharyngeal 

gonorrhea, including disease caused by penicillinase-

producing microorganisms.(7)

There are few reports in literature on the use of 

antibiotics among the population in Iraq.

Objectives of the Study

1- To study the current status of ceftriaxone use in 

community pharmacy  in a sample of Iraqi patients in 

Baquba .

2- To study the prescribing behavior and practices, 

dispensing practices of ceftriaxone compared with 

standard guidelines.

3- To identify weak areas, if any in the use of 

ceftriaxone and suggest strengthening measures to get 

rational use of ceftriaxone.

4-To assess the role of clinical pharmacist in 

community pharmacy in rational use of antibiotics.

Methods

This study was carried out on (600) patients (350 

male and 250 female), with age range (34.4±16.9 years); 

to whom Ceftriaxone was prescribed for different 

material,medical and surgical causes admitted in private 

pharmacy (Al-Zahara pharmacy and Karam Al-Rahman 

pharmacy in Baquba, - Diyala; out of (1500) patients 

which is the total number of patients admitted to these 

private pharmacy for different causes over the period of 

four months. The selected patients (their list of treatment 

involve ceftriaxone) were allocated into 2 groups: 1- 

Group A: (300) patients, (175 male and 125 female) out 

of ( 800 ) patients which is the total number of patients 

admitted to these private pharmacy over the period of 

two months, in this group Ceftriaxone was prescribed 

without clinical pharmacist (discussion with physician 

considering any guidelines for antibiotic prescription. 

2- Group B: (300) patients, (150 male and 150 female) 

out of ( 700 ) patients which is the total number of 

patients admitted to these private pharmacy over the 

period of other two months, in this group ceftriaxone 

was prescribed with clinical pharmacist intervention 

depending on standard guidelines for antibiotic 

prescription.

To each group the following information were 

obtained: age, sex, diagnosis, number of days 

were ceftriaxone prescribed , dose of ceftriaxone 

administered, laboratory tests done to patients specially 

culture and sensitivity test and drug interaction if 

present. In addition to that, many other parameters were 

calculated in this study such as percent of medical and 

surgical cases in each group, percent of cases in which 

ceftriaxone dose given according to standard guidelines 
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with clinical pharmacist intervention in relation to the 

total number of cases in which ceftriaxone prescribed, 

we can call it ceftriaxone true dose %; percent of cases 

in which ceftriaxone was prescribed in relation to the 

total number of prescription dispensed in each group, 

we can named this percent ceftriaxone prescription 

%. Also, to give a clear idea about the behavior of 

ceftriaxone use in each group, ratio of ceftriaxone 

prescription-to- ceftriaxone indication was calculated; 

we can call it ceftriaxone misuse ratio. In addition to 

that; total amount of Ceftriaxone prescribed and cost 

of ceftriaxone  depending on local market prices were 

calculated to each group.

Statistical Analysis: The results were expressed as 

mean ± S.D. and student t-test was used to examine the 

degree of significant changes; and P value less than 0.05 
was considered significant.

Results: As shown in (table 1), use of ceftriaxone 

with clinical pharmacist intervention  regarding standard 

guidelines for antibiotic prescription has many beneficial 
effects including increase the ceftriaxone true dose % by 

32%, increase in laboratory test % from 4% to 34%, also 

reduction in occurrence of drug interaction manifested 

as drug interaction % from 16% to 3%. In addition to 

that ceftriaxone prescription % decreased by 34% after 

followed clinical pharmacist intervention regarding 

antibiotic guidelines compared to group A where these 

intervention are not considered, also ceftriaxone misuse 

ratio reduced significantly (P<0.05) by 57.76% which 
is a very interested change. On the other hand, total 

amount of ceftriaxone prescribed (1 gm vial)/month 

reduced from 4550 vial (group A) to 1785 vial in (group 

B) which is a significant (P<0.05) reduction, also total 
cost of ceftriaxone month significantly (P<0.05) reduced 
by $ 5253.5 in group B compared to group A (table 1)

Table 1: Details of  Ceftriaxone prescription and dispensing behavior in Baquba General Hospital over the 
period of three months.

Parameters Group A Group B

1- Course using ceftriaxone (days) 4.75±2.25 a 3.65±1.45 a

2- Ceftriaxone True dose % 27% 60%

3- Laboratory test % (C/S) 4% 34%

4- Drug interaction % 16% 3%

5- Ceftriaxone prescription % 60% 26%

6- Ceftriaxone Misuse ratio 7.34 a 3.1 b

7-
Total amount of ceftriaxone prescribed 

(1gm vial) /month
4550 a 1785 b

8- Total cost of ceftriaxone /month 8645$ a 3391.5$ b

9- Surgical cases in which ceftriaxone used % 45.5% 55%

10- Medical cases in which Ceftriaxone used % 54.5% 45%

-Group A: patients to whom Ceftriaxone was prescribed without clinical pharmacist intervention considering 

any guideline for antibiotic prescription. -Group B: patients to whom Ceftriaxone was prescribed depending on 

standard guidelines for antibiotic prescription. -Results represents mean±S.D., percent of total, ratio or total sum. 

-Results with non-identical superscripts (a,b) were considered significantly different (P<0.05).
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Figure 1: Course using ceftriaxone (days). 

Figure 2: Ceftriaxone True dose %.
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Figure 3: Laboratory test % (C/S). 

 

Figure 4: Drug interaction %. 
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       Figure 5: Ceftriaxone prescription %. 

 

Figure 6: Ceftriaxone Misuse ratio. 
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Figure 7: Total amount of ceftriaxone prescribed (1gm vial) /month. 

 

Figure 8: Total cost of ceftriaxone /month. 
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Figure 9: Surgical cases in which ceftriaxone used %. 

 

Figure 10: Medical cases in which Ceftriaxone used %. 
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Discussion

There are many drivers for the emergence of 

antimicrobial resistance among pathogens. Inappropriate 

use of antibiotics constitutes a growing global public 

health concern especially in IRAQ. Increasingly, there 

are reports of outbreaks caused by bacterial strains that 

have acquired multiple mechanisms of antimicrobial 

drug resistance (8). The unnecessary widespread and 

imprudent use of antibiotics in humans and in agriculture 

plays an inevitable role in the increasing problem 

of antimicrobial resistance in both developing and 

developed countries (9, 10). Effective utilization of these 

drugs is hampered by their frequent overuse and misuse, 

causing an increase in the frequency and speed of 

emergence of resistant bacterial strains and unacceptable 

adverse effects. Moreover, the unnecessary and extensive 

use of antibiotics has also placed a significant burden on 
national health budgets (11).

In most of the Iraqi hospitals and community 

pharmacy , antibiotics are among the most commonly 

used therapeutic agents accounting for a high percent of 

medical prescriptions, their use ranges from treatment of 

minor self-limited out patient symptoms to potentially 

fatal conditions in critically ill patients; the rational use 

of antibiotic in Iraqi remain a matter of great challenge 

(12). Results obtained in this study as shown in table (1); 

showed that describing ceftriaxone depend on clinical 

pharmacist intervention utilized standard guidelines for 

antibiotic prescription resulted in many significant and 
beneficial effects including the elevation of ceftriaxone 
true dose % from 27% to 60%; elevation of this percent 

mean decrease the cost of treatment and decrease 

the adverse effect that the antibiotic may cause. In 

contrast, table (1) and, showed elevation in culture and 

sensitivity request % (C/S %) from 4% in group A to 

34% in group B an indicator which mean that first step 
on the true way in prescribing antibiotic was done (13). In 

addition to that, table (1) clearly showed the reduction 

in the occurrence of drug interaction manifested as % 

reduction which give a good impression about the true 

method by which antibiotic were prescribed in case of 

group B, a result to which an other indicator may lead 

is ceftriaxone prescription %, which reduced from 60% 

in group A to 26% in group B; the third parameter that 

assures this results is the significant reduction (P< 0.05) 
in ceftriaxone misuse ratio from 7.34 in group A to 3.1 

in group B (14) . On the other hand, results obtained in 

table (1) clearly showed the reduction in total amount 

of ceftriaxone prescribed from 4550 vials in to 1785 

vials. The amount of ceftriaxone prescribed in group B 

was 1785 vials and the total cost is 3391.5 US$ which 

is a significant (P< 0.05) reduction in the amount of 
ceftriaxone prescribed and total cost which is a very 

important indicator to rational use of antibiotic and to 

avoid the patients unnecessary overload regarding the 

cost treatment (15,16). It is of importance and interest to 

know that clinical pharmacy in the private pharmacy 

activate its work and clinical pharmacist involved 

actively in private pharmacy lead to rational use of 

antibiotic in hospital (17).

Conclusion

Results of this study clearly showed that prescription 

of ceftriaxone depending on clinical pharmacist in 

community pharmacy  improve in the ceftriaxone true 

dose %, reduce occurrence of drug interaction, reduce 

ceftriaxone misuse ratio, and avoid the patient and 

hospital unnecessary expenditures. Also this study 

clearly showed the vital and important role of clinical 

pharmacist regarding rational use of antibiotics.
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Abstract

Background: Blood borne transmitted diseases are a major public health problem worldwide, which has a 
significant socioeconomic impact, especially in developing countries.

Objectives: To determine the infection rate of hepatitis B virus, hepatitis C virus and human immunodeficiency 
virus among blood donors attended to Blood Bunk in Baqubah City, Diyala, Iraq.

Patients and Methods: Cross sectional study which conducted at Blood Bunk in Baqubah City. All data 
presented in this paper were collected from blood donors, males 2729 and females 71; they’re aged from 
17-62 years; during the period from 1st July 2018 till 1st October 2018. Blood samples were collected from 
all participants then analyzed by use different enzyme linked immunosorrbent assay (ELISA) kits.

Results: High frequency of HBsAg (13.82%) was noticed in this study followed by HCV and HIV 9.25% 
and 0.61% respectively. Infection in males more than females, and most positive HBV, HIV were in the 
age group 17-37 years and HCV in age group 38-57 years. Blood group O+ve individuals were commonly 
infected with HBV, 188 (48.58%), HCV 12(52.85%) and HIV, 3(37.5%) as compared with all other blood 
group donors, followed by another percentage regarding others, blood group B+ve individuals were 
commonly infected with HBV 97 (25.07%) after blood group O+ve. Blood group A+ve individuals were 
commonly infected with HCV 9 (32.15%) after blood group O+ve. While, HIV is an equal number reported 
in A+ve and B+ve blood group individuals. Low percentage was noticed to blood group AB+ve. However, 
higher number of Rh D positive donors than Rh D negative

Conclusions: There were association between viral infections (HBV, HCV, HIV) and blood group of donors, 
infections with HBV were more than other viruses and common in males and age group (17-37) years. 

Key word: Blood donors, hepatitis B virus, hepatitis C virus, blood group. 

Introduction 

Blood donation is a significant methodology that 
spares a great many lives, nonetheless, dangerous 

transfusion rehearses additionally put a high number 

of individuals in danger of transfusion-transmissible 

infection (TTI) [1]. Infection with transfusion-

transmissible viral for example, hepatitis C infection 

(HCV), hepatitis B infection (HBV), and human 

immunodeficiency infection (HIV), stay a noteworthy 
general medical issue in developing countries. The 

pervasiveness of these viral infections among blood 

benefactors may mirror the weight of these maladies 

among populaces [2]. These pathogens that cause acute 

illness, infertility, long-term disability, medical and 

psychological consequences for millions of women and 

infants [3]. 

Hepatitis B virus is DNA virus and the most widely 

recognized reason for incessant liver illness around the 

world [4]. A great many people who become infected 

with HBV can clear the infection without treatment, 

and they become resistant to HBV. A little extent of the 

individual tainted with HBV (around 10% in the all-

DOI Number: 10.37506/ijfmt.v15i3.16192



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4681

inclusive community) create constant HBV infection, 

which had after some time inclined to liver fibrosis, 
cirrhosis, hepatocellular carcinoma, and end organize 

liver illness [5]. 

Hepatitis C virus is an RNA virus; it is the main 

source of quiet liver aggravation, terrifying (cirrhosis), 

and hepatocellular carcinoma [6]. Both HBV and HCV 

are transmitted through blood, sexual contact, vertically 

from the mother to posterity, and on a level plane through 

blood items and body discharges [7]. 

The human immunodeficiency virus is a lentivirus 

a subgroup of retrovirus that causes HIV infection 

and over time acquired immunodeficiency syndrome 

(AIDS). Human immune deficiency-1 is transmitted by 
sexual contact across mucosal surfaces, by maternal-

infant exposure, and by percutaneous inoculation [8]. 

Human immunodeficiency virus differs from many 
viruses in that it has very high genetic variability. This 

diversity was a result of its fast replication cycle [9]. 

Donated blood was tests by numerous techniques, 

however the main tests prescribed by the World Health 

Organization are these four: hepatitis B surface antigen, 

antibody to hepatitis C and HIV ordinarily subtypes 1 and 

2 and serologic test for Syphilis and the WHO revealed 

in 2006 that 56 out of 124 nations studied don’t utilize 

these fundamental tests on all blood gifts donations [10]. 

The susceptibility of blood transfusion to 

complications was based on the fact that some blood 

groups can act as a receptor and a ligand for viruses, 

bacteria and parasites. Research had also revealed that 

cells lacking ABO antigens are at risk of TTIs because 

of their inability to block the binding of the causative 

agents of TTIs to the polysaccharide [11]. Accordingly, 

the blood group distribution plays a significant role in 
blood transfusion and organ transplantation due to the 

relationship between blood groups and certain diseases 
[12]. Several studies had reported different findings 
regarding the possible relationship between TTIs and 

blood groups in Iraq and outside Iraq [13,14,15]. 

   The aims of present study to determine the infection 

rate of hepatitis B virus, hepatitis C virus and human 

immunodeficiency virus among blood donors attended 
to Blood Bunk in Baqubah city.

Patients and methods 

   Cross-sectional study carried out among blood 

donors at Blood Bunk in Diyala province, 1st July 

2018 till 1st October 2018. A sample size was 2800, 

(2729) were males and (71) females; they were aged 

from 17-62 years. Blood samples were collected from 

all participants then analyzed by use enzyme linked 

immunosorrbent assay (ELISA) as fallows hepatitis B 

surface antigen (HBsAg) by the use of ELISA kits from 

(Fortress diagnostics, BXEO741C, United Kingdom) 

and anti-HCV               (4th generation) (Fortress 

diagnostics, BXEO781C, United Kingdom), after taken 

5ml of blood samples (Giavarina and Lippi). Relevant 

socio-demographic characteristics of these participant 

such as age and gender were included. 

Statistical Analysis 

   All data presented in this study were analyses as 

number and percentages. 

Results

Two thousand and eighty hundred blood donors at 

the blood donor unit of the Baqubah Teaching Hospital 

- Blood Bank were recruited for this study, among these 

populations, 387 (13.82%) were positive to HBV and 

28(1%) were positive for HCV while HIV showed low 

frequency were 8 cases (0.29%) as shown in Table (1). 
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Table (1): Distribution of HBV, HCV and HIV among blood donors. 

Viral marker Frequency Percentage

HBV

Positive 

Negative 

Total 

387

2413 

2800

13.82

86.18 

100%

Anti-HCV (IgM)

Positive 

Negative 

Total 

28

2772 

2800

1

99 

100%

HIV

Positive 

Negative 

Total 

8

2792 

2800

0.29

99.71 

100%

Regarding gender, the results of the present study showed that males were predominant than females, according 

to positive viral infection, on the other hand only 4 positive cases of HBV were recorded among females while do 

notice any positive cases among other viruses as showed in Table (2). 

 Table (2): Gender distribution according to HBV, HCV and HIV infection in study population. 

Viral marker Frequency Percentage

HBV (positive cases)

Males

Females 

Total

383

4 

387

98.97

1.03 

100%

HCV (positive cases)

Males

Females 

Total

28

0 

28

100%

0 

100%

HIV (positive cases)

Males

Females 

Total

8

0 

8

100%

0 

100%

The results of age group distribution showed that most positive HBV, HIV were in the age group 17-37 years, 

while in HCV with age group (38-57) years followed by (17-37) as showed in Table (3). 
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Table (3): Age distribution according to HBV, HCV and HIV infection in study population. 
Viral marker Frequency (%)

HBV (Positive cases) 

17-37 years 

38-57 years 

58≥  
Total 

177 (45.74%)

180 (46.51%)

30 (7.75%) 

387 (100%)

HCV (Positive cases)

17-37 years 

38-57 years 

58≥  
Total 

14 (50%)

12 (42.86%)

2 (7.14%) 

28 (100%)

HIV (Positive cases)

17-37 years 

38-57 years 

58≥  
Total 

6 (75%)

2 (25%)

0 

8

According to the results of blood group, the result of current study showed that blood group O individuals were 

commonly infected with HBV188 (48.58%), HCV 12(52.85%) and HIV, 3 (37.5%) as compared with all another 

blood group donor, followed by other percentage regarding others, blood group B individuals were commonly 

infected with HBV 97 (25.07%) after blood group O. Blood group A individuals were commonly infected with HCV 

9 (32.15%) after blood group O. While, HIV is an equal number reported in A and B blood group individuals. Low 

percentage was noticed to blood group AB as shown in Table (4). 

Table (4): Blood groups distribution according to HBV, HCV and HIV infections in study population. 

Viral marker Frequency (%)

HBV (Positive cases) 

O

A

B

AB 

Total 

188 (48.58%)

78 (20.15%)

97 (25.07%)

24 (6.20%) 

387 (100%)

HCV (Positive cases)

O

A

B

AB 

Total 

12 (52.85%)

9 (32.15%)

5 (17.85%)

2(7.15%) 

28 (100%)
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HIV (Positive cases)

O

A

B

AB 

Total 

3 (37.5%)

2 (25%)

2 (25%)

1 (12.5%) 

8 (100%)

 Rh distribution showed that most positive viral cases belong to plus Rh than minus Rh, so 85.78% in patients 

infected with HBV, 85.71% in patients infected with HCV and 87.50% among patients with HIV as shown in Table 

(5). 

Table (5): Distribution of Rh blood group in relation to the HBV, HCV, HIV serological status in study 
population. 

Viral marker and Rh Frequency Percentage 

Positive for HBV

Rh +

Rh - 

Total 

332

55 

387

85.78%

14.22% 

100%

Positive for Anti-HCV (IgM)

Rh +

Rh -

 

Total 

24

4 

28

85.71%

14.29% 

100%

Positive for HIV

Rh +

Rh -

 

Total 

7

1 

8

87.50%

12.50% 

100%

Cont... Table (4): Blood groups distribution according to HBV, HCV and HIV infections in study population. 

Discussion 

   According to the result of the present study, the 

infection rate of HBV (13.82%) was more common than 

other viruses, HCV (1%) and HIV(0.29%) among blood 

donor (Table 1), these results were comparable with 

several reports done in different Iraqi cites such as (13) 

which reported that among 347 healthy blood donors, 

there were 72(16.15%) cases of HBV infection and 

12(2.79 %) cases of HCV infection and with [14] in Basra 

city. But the results of this study are higher than a study 

done in Saudi Arabia by Almaiman and Sulaiman (1018) 

which reported that among 9460 donors, the frequency 

of HBV, HCV, and HIV were 0.26%,0.21%,0.01% 

respectively. And much higher than other study done by 
[15] in Tahran, which were 0.39% HBV, 0.11% HCV, 

and 0.01% HIV. Hepatitis B virus was more common 

than others this could be related with fact the HBV can 
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survive outside the body for at least 7 days. During that 

time, the virus is still capable of causing infection [17]. 

Also, this trend reflects the effect of continuous public 
health awareness given to the masses about the dynamics 

of HBV infection as well as about the preventive 

measures including HBV vaccination. 

Regarding gender distribution, the result of current 

study found that a high percentage among males than 

females, this result agreed with the Omar et al., (2012) 

and with Al-Rubaye et al.,(2016) there was found higher 

infection rate among males than females but statistically 

non-significant (p=0.28). Also, this finding corresponds 
with a study done by Wang et al., (2015) who found 

after experimental study the sex disparity of HBV-

related liver diseases have been notice for a long time, 

which could be attributed to sex hormone effects, other 

than gender behaviors or environmental impact after, so 

androgen and estrogen pathways were identified to play 
opposite regulations of HBV transcription by targeting 

viral enhancer I at the molecular level. In addition to 

the direct effects of the HBV life cycle, sex hormones 

may be also involved in the immune response to HBV 

infection and the progression of associated liver diseases, 

although the detailed mechanisms are still unclear. 

However, several unaddressed issues such as HBV entry, 

microRNA profiles, viral integration, and adaptability in 
which androgen and estrogen axes might be involved 

are warranted to be delineated [18]. Both genders, male 

and female in various ages were exposed to chances of 

infection due to the fact that all of them were living under 

the same conditions, but in male was more than female, 

according to the result of the present study, this could 

be explained by most donation in our population from 

males, the greater rate of high risk activities in men as 

compared with women, high usage of intravenous drugs, 

their high exposure and contact with other people and 

their wide range occupations. Also, higher prevalence 

of HBsAg and anti-HCV in males was reported by other 

studies done around Iraq. This was 93% in Jordan and 

91% in Kuwait [19,20]. 

   Age distribution show that high percentage found 

in two age categories which are 17-37 years with 45.74% 

frequency and 38-57 years with 46.51% frequency, while 

positive results occur much less frequently in ages older 

than 58 years. This result agreement with study done 

by Luksamijarulkul et al., (2011) who found infection 

was higher in age group (21-30) years and recorded 66 

(57.09%) in husbands and 81(71.1%) in wives. Also, 

agreement with several workers have, also, reported 

increased rates of exposure to HBV (Al-Mashhadani 

et al., 2009) and HCV (Bakir et al., 2003). This related 

to a high frequency of sexual activities and intravenous 

drugs usage at young and middle ages than older people 

as well as young people use tattoos and arkeelia more 

than elderly. 

Relations of blood groups were also included in this 

study, so among patients infected with HBV the blood 

group O was most common 188(48.58%) followed by 

blood group B 97(25.07%) more than others. Blood 

group A individuals were commonly infected with HCV 

9 (32.15%) after blood group O. While, HIV is an equal 

number reported in A and B blood group individuals. 

Low percentage was noticed to blood group AB. This 

result agreed with another study done in Iraq such as 
[13] in Al-Ramadi city, the similar distribution of blood 

group were reported by [24,25,26,27]. ABO antibodies can 

be considered part of the innate immune system against 

some bacterial pathogens and enveloped viruses that 

carry ABO-active antigens [28]. A relation between the 

liability to develop hepatitis and the ABO blood groups 

could be related to host factors may be of importance 

in the genesis and due to geographical distribution, 

extended tribes and ethnic groups in local population. 

Also, this could be related with several genetic, 

developmental, and clinical conditions can affect ABO 

typing, with implications for epidemiology studies. 

In many epithelial tissues, ABO expression is heavily 

dependent on the inheritance of the Secretor/FUT2 gene 
[28]. 

Most positive viral cases were noticed in Rh-D 

positive donors this result consist with study done in 

India found, Rh-D positive donors were 92.9% and 

remaining 7.1% were Rh-D negative [29]. In a study 

carried out in Egypt on blood donors, 2157 donors were 

screened for HBsAg and anti-HCV [30]. It was observed 

that RhD positive blood group subjects had 4.4% and 
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RhD negative had 3.1% positivity for HBs-Ag and that 

there was no significant difference between these two 
groups. As far as anti-HCV positivity is concerned, RhD 

positive donors were 2.9% positive and RhD negative 

were 0.0% positive for anti-HCV with significant 
difference between the two groups. Similarly, in a study 

carried out in Thailand, 2167 donors were screened for 

HBsAg and anti-HCV [31]. It was observed that there was 

no significant difference between frequencies of HBsAg 
positivity among various blood group types. While 

disagree with other study showed a high frequency 

of Rh HBsAg, VDRL and malaria positivity among 

the O-ve blood group donors, i.e. 3.70%, 9.25% and 

0.61% respectively. Blood group B-ve individuals were 

commonly infected with HCV (12.5%) as compared with 

all other blood group donors. HIV is more commonly 

reported in A+ve blood group individuals. Blood group 

O+ve is more prevalent (37.41 %) [32]. 

Conclusion

There were associated between viral infections 

(HBV, HCV, HIV) and blood group of donors, infections 

with HBV were more than other viruses and common in 

males and age group       (17-37) years. The data suggests 

further studies are warranted to identify key risk factors 

for blood-borne infections and to develop population-

specific interventions to interrupt transmission. Such 
programs have the potential to avert hepatitis B, C and 

HIV epidemic entirely in Iraq, and reduce the overall 

burden on an already fragile health care system. 
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Abstract 

Under the German-Yemeni Financial Co-operation Program three treatments Sewage stations have been 
developed for the towns of Bajil, Bet Al-Faqih and Zabid in Tehama region. 

This present investigation work covers the following aspects ,Design and specific characteristics of the 
stabilisation ponds description of the existing situation, and presents analytical results for key values such 
as Biological Oxygen Demand ( BOD) and Dissolved Oxygen( DO), interpretation, problem diagnosis and 
suggested remedies. 

Key words: Tehama, Sewage Stations, BOD, Imhoff, Anaerobic Prozess, Maturation Ponds. 

Introduction 

The provision of sewage treatment by stabilization 

ponds and air drying of digested sludge which is proven 

and reliable method of Sewage treatment suitable for 

warm climate.[1]. They are low cost (where sufficient 
and cheap land is available,) simple to maintain and can 

produce higher quality effluent and quantities of sludge 
that a conventional physical and biological treatment 

plants can do. They will provide a high level of pathogen 

removed that will minimize the potential for disease 

transmission from the disposal, degradation of organic 

compounds (by anaerobic, facultative and aerobic 

process, elimination of nutrient and finally the reuse of 
Effluents and sludge.) [2] 

Stabilization ponds are classified as Aerobic, 
Anaerobic, and facultative according to the type of 

biological activity that takes place in them, pre-treatment 

includes flow measurement and screening [3] .

Facultative pertaining to bacteria and other 

organisms that are able to grow in presence or absence 

of a specific environmental factor e.g., bacteria that 

can use either molecular (dissolved) oxygen or oxygen 

obtained from food material such as sulphate or nitrate 

ions. In other words, facultative bacteria can live under 

aerobic or anaerobic conditions. 

Maturation pond shallow, aerobic waste stabilization 

pond used for polishing wastewater effluents from 
an activated sludge plant, a trickling filter plant, or 
a facultative pond. The maturation pond is usually 

2-4 ft deep and provides a retention time of to 10 to 

15 days. Aerobic lagoons are designed and operated 

to exclude algal. This is accomplished by two means. 

First, sufficient mixing is used to keep all biomass in 
Suspension, thereby providing turbidity that restricts 

penetration of light into the water column. The mixing 

although has the effect of making the SRT equal to the 

HRT. Second the HRT is controlled to values less than 

minimum SRT for algal growth. [4] Maturation ponds are 

designed to handle BOD load less than or equal to 15 

pounds.

Gunar Gutzeit [5] present a new development in this 

context. Their intention, decreasing of used areas and thus 
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minimizing loss by evaporation, controlled removing 

of phosphor and nitrogen parallel to degradation of 

organic carbon. The principal idea is the formation of 

aggregates containing algae and bacteria incorporated 

via biosorption. The interaction algae-bacteria and their 

gas-exchange is benefit for the treatment process.

However, the disposal of the treated effluent 
and sludge has to be arranged in an environmentally 

acceptable and sustainable manner to avoid unacceptable 

impact [6]. The scope of the STP designs [7 , 8] does 

not include specific plans for the discharge and reuse 
conditions of the effluent and sludge nor consider the 
potential environmental impacts that may arise. 

But tomorrows, sanitation systems need to be able 

to manage the available resources efficiency, in this 
framework Franziska Meinizinger[9] presented a study 

combining cost, Energy and flow analysis, and secondly 
comparative assessment of different systems aimed at 

nutrient recovery is carried out for two case studies.

An important aspect in water treatment, which need 

to be considered too is the nitrogen observation and 

reduction by denitrifcation. Joern Einfeldt [10] presented 

a model for post-coupled denitrification using bed-fixed 
microorganism, and activated sludge as intern-substrate 

and organisms resource. Improving treatment is reported 

by Constansa Riedel and Uwe Neiss [11] by increasing 

activated sludge efficiency ca 20-50% using Ultra Sonic.

Table (1) : Physical Characteristics of STP Designs (2010)

 

 Bajil and Betalfaqih Sanitation Project and Zabid 

Sewage Project Environmental Impact Assessment [6].

Analytical Methods & Instruments

There are a variety of analytical methods Ernis 

Saracevic and Stefan Winkler [12] give a brief dense 

suggestions for the selected parameters and suitable test-

locations. Ions sensitive probes and UV-spectroscopy 

are advised as measuring technique which are applied in 

this study. Jacek Namiesnikand Piotor Szeferk [13] gave 

a review of singnificant tests, there according:

BOD

One of the most important treatment process is the 

removal of biodegrade gradable organic materials from 

water.[14] BOD is the amount of oxygen mg/L Required 

for the oxidation of the organic matter ,contained 

in water by biological action under standarized test 

conditions(usually a temperature of 25  and an 

incubation time of 5 days)the test is often used to evaluate 

the efficiency of wastewater treatment processes. 
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Test Method:

The BOD test is performed according to the standard 

method (DIN 38409 H 51) [15].

The respirometic Method for Determining BOD is 

the classical self-monitoring method.

The Determination of the BOD concerns the 

Determination of the degradation of organic substances 

by microorganisms. The analysis time is 5 days.

Measuring kit:

Measuring Device used for 

the BOD test is OXI TOP system  

1S 6/1 S 12

DO-electrode measurement 

Measuring device-applied in the study is a microbial 

sensor (Do –Hanna Instrument). The response of the 

sensor is related to the change in the concentration of 

DO caused by degradation of the organic matter .

DO frequently is the key substance in determining 

the extent and kinds of life in a body water. [14]  

The best method to determine-DO, is the 

electrochemical measurements. The istruments consists 

of an electrode as detector and a recorder. The most used 

are membrane cells. On the surface of the electrode go a 

electrochemical reaction producing an electrical current 

proportional to the dissolved oxygen diffused through 

the membrane. 

Results, Findings, Discussion, & suggestion 

Biological oxygen demand and dissolved oxygen 

were measured at different locations of the stabilisation 

ponds for a period of time. The results are presented 

below. 

  Bet Al-Faqih plant

Fig-1- Bet alfaqih
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(Fig-1) shows dissolved oxygen results, which are very good, with an increased trend towards maturation 
pond M3 (Fig-2) indicating good aeration and degradation of organic matter. This is confirmed by BOD 

results (Fig. 3-and 4) which show good BOD decreasing towards STP- outlet. 
Fig - 1-. Bet alfaqih/ DO values 
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Zabid plant

Dissolved oxygen values are given in (Fig-5) the 

oxygen content is low and show no increase towards 

outlet of STP.

This indicates high organic content in one hand and 

in the other hand is a sign of bad aeration.

BOD values are presented in(Fig-6) 

 Fig.-5-ZABID DO values 

 Fig.-6-ZABID BOD values 
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 There is a reasonable BOD degradation, (Fig, 6) 

but one can recognize a rein- crease in BOD after the 

facultative ponds in the maturation ponds, this might 

be due to the mentioned eventual bad aeration, but it 

could be affected by growth of algae which is according 

to our observation and inspection flourish in this very 
suitable warm clime, and this will contribute definitely 
to increase of organic matter .

As one can see the dissolved oxygen determined in 

Zabid is low, which could contribute to the high BOD. 

In order to create a good mixing and may be improving 

of aeration structures with separating walls, which can 

change the streaming behaviour ,improving mixing and 

aeration [16].

One cause of bad result in the facultative ponds is a 

bad regulation of Imhoff outlet, so that one, pond will be 

over loaded, which is recognized by high BOD and seen 

by changing its colour. The second operational mistake 

is the not isolating of this pond to give enough time for 

digestion.The total designed retention time in the ponds 

is 33d with a total pond area of 3 ha.                      

Other source of high BOD values is the algae.

Remedies & Achievement

Remedies 

As remedies for all these points advice was given to 

the following measures:

a- Regulating the Imhoff output.

b- Closing and isolating of the facultative pound 

and not allowing for through streaming without enough 

retention time for digestion.

c- Cleaning of the algae.

d-  Freezing the sample and using special filter 
paper in order to remove algae which can contribute to 

high BOD tests result.  

 Summary : 

As Indication for the efficiency of the treatment 
stations, can be seen in the increasing of Do values and 

decreasing of the BOD values from the first start ponds 
towards the maturation ponds, as it is evident in the 

presented Fig (1, 2, 3, 4, 6, 7). 

Acknowledgments:  I would like to express my 

thanks to the water sanitation authority of Zabid and Bet 

Alfaqih for their friendly cooperation by the monitoring 

and analytical work. Thanks should be addressed to the 

RAMCO andCES-CONSUKTING Engineers LINGEN 

companies for the documents and manuscripts provided. 

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols 

were approved under the 1Bilad Al-Rafidain University 
colloge Depart. Medical Lab. Technologies and all 

experiments were carried out in accordance with 

approved guidelines. 

References

1- Pearson H W. Expanding the horizons of pond 
technology and application in an environmentally 
conscious world ,Water Science and Technology, 
1996;(33)7.1-9.

2- Schilton A. Pond Treatment Technology-the State 
of the Art,6 International Conference on Waste 
Stabilization Ponds; Avigon, 2004 ;26:9-01:10.

3- Charachterization of DOD Installation wastewater 
treatment Noblis centre for sustainability Judith A. 
Barry, 2012;27. 

4- Biological wastewater treatment third Edition C P, 
Leslie G, Jr. Glent T, Daigger N G, Love Carlos D 
M. Filipe CRC, Press. 2017.

5- Gunar G E, Modelierung eines neuartigen 
Abwasserreingungsverfahrens mit symbioticher 
Algen-Bacterien-Biomasse. Dsiseration Technische 
universitaest Hamburg Harburg/Germany. 2006.

6- Bajil and Betalfaqih S P, and Zabid Sewage Project 
Environmental Impact Assessment. 2006.

7- CES / Ramco Sanitation Project Bajil and 
Betelfaqih, Prepatory Project Planning Report. 
HWWSLC. 2002.

8- Tihama Development Authority Tihama Basin 
Water Resources Study, Data Year Book Climate, 



4694    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

2002.

9- Franziska M, Resource Efficiency of urban 
sanitation systems a comparative assessment using 
material and energy flow /analysis. Dsiseration 
Tecnische Universitaet Hamburg-Harburg/
Germany. 2010.

10- JoernEinfeldt, Schlammbeteratktoren zur 
nachgescha-lteten denitirifikation: Bemessung, 
Betrieb and Modellierung. Dissert-ation 
Teachnische Universitaet Hamburg /Germany. 
2008

11- Contansa R, Izabla B, Uwe N, Beinflu-ssung der 
mikrobiologischen Diveresitaet und Stoffwech-
selleistung im Belebtschlamm : Nachweis und 
Zweck. 20 kollogium zur.Abwasserwietschaft, 
Hamburg, 2008;17-18-19.

12- Ernis Saracevis Saracevic und Stefan Winkler, 
Institut fuer wasserguete, Technische Universitaet 
Wien , 20 Kollogiunm zur Wasserwritschaft 
Hamburg, 2008.

13- Jack Namiesinkand and Piotor Szefark/Analytical 
Measurments in Equatic Enviroments, August/, 
CRC Press, IWA Publishing. 2009.

14- Stanley Manahan, Enivromental chemintry tenth 
Edition CRC Press, 2017.

15- DIN 38409 H51: Deutche Einheitsverfahren zur 
Abwasser und schlam untersuchung. Bestimmung 
des Biochemischen Sauerstll bedarf.

16- Barjenbruch M, Brockhaus S. Abwasserteiche 
im Laendlichen Raum- Reinigungsleistung und 
Optimierung,ATV-DVWK Bundestagung Weimar. 
2002. 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4695

Effect of Imidacloprid on the Testicular Activity and Endocrine 
Disruptive and Its Impact on Fertility in Male Rats

Mohammed S. A. Al-Awar

Assist. Prof., Department of Biology, Faculty of Applied Science, Amran University. Yemen

Abstract 

The present study aims at finding out effect of imidacloprid (IM) on the testicular activity and endocrine 
disruptive and its impact on fertility in male rats. Results. Administration of imidacloprid, orally (2 doses:45 

and 90 mg/kg b.w) to adult male rats for 4(D1), 8 (D2) or 12 (D3) weeks caused a disorganization of 

the spermatogenic cells, degeneration and congested of interstitial connective tissue, degeneration of 

seminiferous tubule, reduction in number of cell layers per seminiferous tubules, number of seminiferous 

tubule sections, percentage of normal seminiferous tubules, seminiferous tubule diameter height of the 

germinal epithelium, Infiltration of the immune-mononuclear cells, and a decrease in weight of the body, 
testes, epididymis, Vas deference, Seminal vesicle and prostate, this change was significant after 4 weeks of 
treatment in high dose treated rats whereas it was significant after 8 weeks treatment in low dose treated rats, 
when compared to controls. Fertility index in female, Gestation index, weight of the litter born and number 

pups to rats mated with IM treated (two doses) males in D2 or D3 was lower than controls whereas Gestation 

period, Fertility index of mal, viability index, Sex-ratio at birth did not significantly vary from controls. 

Keywords: Imidacloprid, Testicular activity, Endocrine disruptive, Fertility

Introduction

The extensive use of insecticides has been criticized 

in recent years due to their persistence in the environment 

and their accumulation in the living tissues of organisms. 

Many studies have reported adverse effects of various 

environmental toxicants on reproductive systems of 

humans and experimental animals. Imidacloprid (IM) is a 

neonicotinoid insecticide first registered for agricultural 
usage in 1994. It is occupied dominant position in global 

market due to broad spectrum of activity to pests, low 

residue in environment and low toxicity to human (23). 

and because of its high selective toxicity in insects (44). 

Its selective toxicity results from its high affinity to 
insect’s nicotinic acetylcholine receptors compared to 

mammals. It acts on nervous system by blocking post-

synaptic acetylcholine receptors, which kills the insect. 

According to the world health organization (WHO) 

and United States Environmental Protection Agency 

this compound is categorized as a “moderately toxic” 

Class II or III requiring a Warning or Caution labels on 

marketed products. IM is rapidly and almost completely 

absorbed from the gastrointestinal tract, and eliminated 

via urine and feces. The most important metabolic 

steps include the degradation to 6-chloronicotinic acid 

(6-CINA), neurotoxic agent (45). Many studies reveal 

that exposure to pesticides affects the reproduction by 

interfering with the neurotransmission and endocrine 

regulation leading to alterations in the physiology of 

reproductive organs (3,34). IM is metabolized by human 

cytochrome P450 isozymes through two pathways: 

(i) imidazolidine hydroxylation and desaturation, 

resulting in 5-hydroxy IM and an olefin, respectively, 
and (ii) nitroimine reduction and cleavage, yielding the 

nitrosoimine, guanidine and urea derivatives (68).

Pesticides are also known to increase the production 

of reactive oxygen species (ROS), which in turn 

prompt oxidative stress (OS) in different tissues (59,28). 

IM is hydrophobic molecules bind extensively to 

DOI Number: 10.37506/ijfmt.v15i3.16194
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biological membranes and leads to perturbations in the 

phospholipids bilayer structure, enhancing the production 

of ROS, which in turn generate OS in different tissues 
(40), including testicular tissue (11,12). Testicular toxicity 

of insecticides is an important side effect on account of 

infertility, although there is no report of infertility in 

IM toxicity. Testicular tissues are the vital organs for 

the production of androgen and disrupt by exposure to 

IM . However, there are some publications reporting 

that IM may have deleterious effects on people exposed 
(1,35), there are some reports that show IM has an adverse 

effect on the reproductive system including effects 

on testicular tissues and spermatogenesis which can 

ultimately cause infertility problems. Histopathological 

changes have been widely used as significant biological 
markers for environmental toxicity (15). The adverse 

effects of IM on reproductive system have also been 

recognized in vivo. IM and other neonicotinoid pesticides 

could adversely affect mammalian reproductive organs 

leading to retardation of testicular development, damage 

to spermatogenesis, decrease in sperm quality and 

change of testes morphology which potentially can 

cause infertility (33,34,11,12). This alterations potentially 

can cause infertility (48). This is similar with the report of 
(27) who reported that administration of IM in three doses 

(45, 90 and 450 mg/kg bw for 15 days to adult male rats 

altered the LH, FSH, testesteron, Estradiol 2, prolactin 

and semen quality as well as vacuolar degeneration of 

germinal epithelium and loss of spermatids, seminiferous 

tubules suggesting inhibition of spermatogenesis, and of 
(46) who revealed that exposure of IM (1/10 of LD50 for 

10 and 20 consecutive days)induced testicular damage in 

rabbits which probably can cause reproductive disorders 

in animals and these estimating eco toxicological 

hazards. 

Despite that both animals and humans are intensely 

exposed to IM either directly through spraying or 

indirectly through consuming the pesticide or its 

metabolite contaminated products there are very 

little data available on the chronic toxicity of IM on 

mammalian reproductive functions viz. on testicular 

tissue, spermatogenesis, hormonal alterations or on 

epididymal sperms. Further, studies on effects of IM 

on the testis reported thus far, have focused on only 

generalized histopathological changes whereas adverse 

effects on fertility and spermatogenesis process were 

not studied. There is a need to study reproductive toxic 

effects of chronic exposure to low doses and high dose 

of IM. Therefore, the present study aims at finding out 
effect of IM on the reproductive organ system, histology, 

spermatogenesis and sperm quality in different doses 

and various periods of exposure time. Additionally its 

impact on testicular biochemistry and fertility in adult 

male rats. 

Materials and Methods

Materials

2.1.1 Animals

One hundred and sixty adult rats (80 males and 80 

females) weighing 230-250g were obtained from the 

Zoo, Sana’a, Yemen. The rats were housed in stainless 

steel cages (five rats per cage) in a well-ventilated 
room, under standard conditions of humidity at room 

temperature and normal light dark cycle in the animal 

house of the Zoo, Sana’a, Yemen. The animals were 

fed on a diet composed of fresh vegetables, pea nuts, 

millet, dried bread, and water ad libitum during the 

entire period of the study. All animal experiments were 

carried out in accordance with the Guide for the Care and 

Use of Laboratory Animals published by the National 

Institute of Health (NIH, 1978), and were approved by 

the Animal Experiments Local Ethics Committee at the 

Zoo, Sana’a, Yemen.

2.1.2 Chemicals and Reagents 

The active ingredient of imidacloprid 98% technical 

grade (Chemical Abstract Name: 1-[(6-chloro-3-

pyridinyl)methyl]-N-nitro-2-imidazolidinimine) was 

obtained from general directorate of plant protection. 

Ministry of Agriculture and Irrigation, Sana’a, 

Yemen (Produced: KAMSUN Chemicals Co., Ltd. 

China). Diagnostic kits for the testosterone, follicular 

stimulation hormone (FSH) and luteinizing hormone 

(LH) were purchased from Roche Diagnostics Ltd. All 

other chemicals and reagents were of highest purity 

commercially available.
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2.1.3 Experimental Design

The doses of IM used in the current study were based 

on rats oral LD50 value of technical grade imidacloprid 

(450 mg/kg b.w) (22,39). An active ingredient of IM (98%) 

was dissolved in Di Methyl sulfoxside and corn oil and 

administered at a dose 1/10 of LD50 equal 45mg/kg bw/

day & 1/5 of LD50 equal 90 mg/kg bw/day in a solution 

that was freshly prepared within 5 min of administration. 

The adult male rats were randomly divided into three 

groups, controls (20) and two treatment groups (30 in 

each group). Body weight (initial bw) of each rat was 

recorded before commencement of treatment. Control 

group received 1ml Di Methyl sulfoxside and corn oil 

per rat, whereas each rat in 2nd and 3rd groups received 

45 (low dose) and 90 (high dose) mg IM/kg bw in 1ml of 

Di Methyl sulfoxside and corn oil respectively. The rats 

were administered Di Methyl sulfoxside and corn oil or 

IM orally by gastric gavage for three durations, 4 weeks 

(D1), 8 weeks (D2) and 12 weeks (D3). Body weight 

of each rat was recorded at weekly intervals throughout 

the experimental period i.e. 12 weeks and expressed as% 

change in body weight compared to initial body weight.

2.1.4 Blood and Tissue Collection

After each treatment period five rats in each group 
were autopsied 24 h after last administration. The testes, 

epididymes, vas deference, seminal vesicle and prostate 

were excised quickly and weighed. After weighing, the 

testicular specimens were removed, washed in normal 

saline and fixed in bouin’s fixative for histopathological 
study. The epididymis of each rat was carefully separated 

from the testis and used for sperm motility, count, 

viability and abnormality. The Blood samples were 

taken before autopsy from the eye and collected into 

sterile tubes without anticoagulants, and centrifuged at 

3500 rpm for 20 min, serum was stored at -80 C until the 

hormones (testosterone, FSH and LH) were measured. 

Five rats of each treated group were used for fertility 

test. 

2.2 Methods

2.2.1 Histopathological Examination

The testicular specimens were fixed in in 10% 

bouin’s fixative and immediately processed by paraffin 
technique. Blocks were cut at 5 μm thickness using 
rotary microtome and stained with hematoxylin and 

eosin for detection of histopathological alterations in the 

testes. The prepared samples were studied by multiple 

magnifications (400X and 1000X). The number of cell 
layers per seminiferous tubules counted in 50 randomly 

selected seminiferous tubules from one cross section of 

the testis in total 25 cross section of the testis per rat. 

Twenty five random selected cross section of the testis to 
count the number of seminiferous tubule cross sections 

and percentage of normal seminiferous tubules per cross 

section of the testis per rat. The seminiferous tubule 

diameter and the height of the germinal epithelium were 

measured in 50 randomly selected seminiferous tubule 

from one cross section of the testis in total 25 cross 

section of the testis per rat. The number of mononuclear 

Immune Cells and the leydig cells per one mm2 of the 

connective tissue were evaluated in 8 randomly selected 

random regions per cross section in total 25 cross section 

of the testis per rat by using 100 squares morphometric 

lens device.

2.2.2 Evaluation of epididymal sperms 

The epididymis was divided into 3 segments; head, 

body and cauda. The epididymal cauda was trimmed, 

minced and placed in a Petri dish containing 2 mL 

phosphate buffer (0.1 M, pH 7.4). A drop of the solution 

was put on a Neubauer chamber to assess sperm motility. 

Both motile and immotile spermatozoa were counted in 

different fields to determine the percentage of motile 
sperms. Sperm count was determined in the same way, 

with the exception that 1% formalin solution was used 

instead of phosphate buffer (8). The solution obtained 

for determine the percentage of motile sperms was used 

for analyzing the percentage of sperm viability (live or 

dead). The solution was mixed with 1% aqueous eosin Y 

and kept for 30 min. A drop of the solution was taken on 

a clean slide and a uniform smear was made and dried. 

Sperm with head shape abnormalities were considered 

as morphologically abnormal sperm content. The 

proportion of abnormal spermatozoa was determined by 

counting 100 squares in a randomly selected field from 
twenty smeared slides, for each case.
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2.2.3 Hormone Assay

The serum of testosterone, FSH and LH levels were 

measured by Electrochemiluminescence immunoassay 

(ECLIA) according to the standard protocol supplied by 

the kit manufacturer.

2.2.4 Fertility Test

Forty adult female rats with proven fertility were 

used for fertility test. Fertility was determined during 

the last 10 days of treatment. Each male in all the 

experimental groups (five per group) was left in a cage 
with 2 females. The females were examined for the 

presence of vaginal plug and sperm in the vaginal smear 

every day after they were left with males as a criteria for 

successful insemination and each spermpositive female 

was caged separately and observed after 21-24 days for 

deliver. Furthermore, the pregnant females were allowed 

to deliver the pups to find out differences if any in the 
litter size, litter weight, sex, viability or gestation period 

between control and treated animals. Fertility index of 

male {(number of fertile males/ number of males used 

in the test)×100}, fertility index of female{number of 
pregnant rats/number of females mated) ×100}, gestation 
index {(number of pups born alive/number of total pups 

born) ×100}, parturition index {(number of females 
delivered/number of pregnant rats)×100, viability index 

{number of pups alive at day 4/ total number of pups 

born alive)×100} and lactation index {(number of pups 
alive at day21/number of pups alive at day 4)×100} were 
also calculated according to the method of (38,85,2). 

2.8. Statistical analyses

Results

3.1 Body Weights

Controls showed consistent increase in body weight 

during treatment period whereas that of rats treated with 

low and high dose of IM showed gradual loss in their 

body weight in various periods of exposure time during 

the same period, this loss in body weight was significant 
after 4 weeks of treatment in high dose treated rats 

whereas it was significant after 8 weeks treatment in 
low dose treated rats, as compared to initial body weight 

(Fig. 1).

3.2 Reproductive Organ Weights

Table (1) shows non-significant decreases in the 
mean relative weighs of the testes and epididymis 

following low dose IM treatment in D1, whereas 

D2 and D3 cause significant reduction compared to 
controls. In three durations (D1, D2 and D3), high 

dose IM treated rats showed significant reduction in 
the testes and epididymis compared to controls group. 

The treatment with low dose IM in three durations did 

not show significant reduction in vas deference weight 
and also after high dose treatment in D1 compared to 

the control, whereas high dose treatment in D2 and D3 

cause significant reduction compared to that of controls. 
A significant decrease in the relative weight of the 
seminal vesicle was observed in rats following D3 low 

dose IM treatment compared to that of controls, whereas 

it show significant lowering after high dose treatment in 
durations D2 and D3. There was non-significant increase 
in the weight of the prostate in low dose IM treated rats 

in all durations and also after high dose treatment in D1 

and D2 compared to the controls, whereas that of high 

dose treated rats show significant rise in D3 compared to 
the controls.

3.3 Testicular histomorphology

The testis of controls exhibited normal 

histomorphology. Seminiferous tubules were presence 

in the cross section of the testis and separated by a 

thin intertubular connective tissue containing the 

Leydig cells. Germinal epithelium was normal with 

normal spermatogenesis and normal arrangement of 

spermatogenic cells viz. spermatogonia, primary and 

secondary spermatocytes, spermatids and spermatozoa 

as well as attached to the Sertoli cells.(Figure 2a). The 

testes of rats treated with low and high IM doses for 

three durations (D1, D2 and D3) revealed degeneration 

of the seminiferous tubule with spermatogenic cells 

depletion and degeneration and amyloidosis of the 

interstitial connective tissue with leydig cells decreasing 

as well as congestion, dilatation and thickening of the 

blood vessels. This histopathological alterations in the 

testicular histomorphology were more drastic following 
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high dose IM treatment for three durations and also after 

low dose treatment in D3. 

The mean number of cell layers per seminiferous 

tubules (NO. Cell layers/Sts) of high dose IM treatment 

in three durations (D1, D2 and D3) was significantly 
lower than that of the controls and also after low dose 

treatment in D2 and D3 compared to the control, whereas 

those in D1 following low dose did not significantly 
differ from the controls (Fig. 3). The change in mean 

number of seminiferous tubule sections (No. Sts/cross 

section) and percentage of normal seminiferous tubules 

(% normal Sts/cross section) per cross section of the 

testes showed same pattern as that of mean number of 

cell layers per seminiferous tubules (Fig. 4).

The mean seminiferous tubule diameter (Sts.D) 

was significantly decreased following treatment with 
IM in D1, D2 and D2 in all treated groups compared to 

the respective controls. This lowering was 36.77% and 

36.48% in D1 and 36.77% and 36.48% in D2, whereas 

it was 41.73% and 34.40% in high and low doses of IM 

treated rats respectively (Fig. 6). The changes in the 

height of the germinal epithelium (HGE) showed same 

pattern as that of diameter of seminiferous tubule (Table 

2).

Infiltration of the immune-mononuclear cells (IMN. 
Cells) per mm2 of the interstitial connective tissue 

following high dose IM treatment in three durations 

was significantly rise than controls, and also after low 
dose treatment in D3 compared to the control, whereas 

in low dose treatment in D1 and D2 it did not show 

significant difference from the respective controls. The 
mean number of leydig cells (L. Cells) per mm2 of the 

interstitial connective tissue was significantly decreased 
with a hypertrophy following treatment with high dose 

IM for all durations and also after low dose treatment in 

durations D2 and D3, whereas that of low dose after D1 

treatment did not changes were observed (Fig.5).

3.4 Epididymal sperms

The treatment of IM in different doses (low and 

high doses) and various periods of exposure time 

viz. 4 weeks (D1), 8 weeks (D2) and 12 weeks (D3) 

revealed significant loss in sperm count when compared 
to controls. The high dose for durations 8 weeks and 

12 weeks as well as low dose for 12 weeks exhibited 

maximum sperm count lowering in comparison to 

control cases. A significant increase in the percentage of 
morphologically abnormal sperms with decreased sperm 

viability was observed in rats following all durations 

high dose IM treatment and also after low dose treatment 

for 8 weeks (D2) and 12 weeks (D3) compared to that 

of controls, whereas it did not show significant variation 
either six weeks after low dose treatment for 8 weeks 

(D1). The motile sperm was reduced in in all IM treated 

groups of rats in various periods of exposure time, as 

compared to the controls (Table 3).

3.5 Disturbances of gonadal activity

A significant downward trend of concentrations of 
testosterone and LH in serum was observed following 

high dose IM treatment for all durations as well in 

low dose for 6 weeks (D2) and 12 weeks (D3) was 

significantly lower than controls, whereas in low dose 
treatment in D1 rats it did not show significant difference 
from the respective controls. As shown in fig. 5 there is 
significant decrease in serum FSH together 5after high 
dose IM treatment in D3 compared to controls, whereas 

high dose IM treatment in D1 and D2 as well as low 

dose IM treatment in various periods of exposure time 

viz. D1,D2 and D3 it did not show significant difference 
from the respective controls (Fig. 6).

3.6.Fertility parameters

Rats in all the treatment groups showed normal 

fertility. Fertility index in female, Gestation index, 

weight of the litter born and number pups to rats mated 

with IM treated (two doses) males in D2 or D3 was 

lower than controls whereas Gestation period, Fertility 

index of mal, viability index, Sex-ratio at birth did not 

significantly vary from controls (Table 4).



4700    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Figure 1. Vertical bars showing mean% change in body weight following low dose (45 mg/kg bw) and high dose (45 mg/kg 
bw) IM treatment in rats compared to initial body weight. Bars with same superscript letters are not signifi cantly different 

whereas those with different superscript letters are signifi cantly (P < 0.05) different as judged by ANOVA followed by 
Duncan’s multiple test. 

Fig. 2: Photomicrographs of sections of the testis. (a): control group showing a normal architecture without pathological alterations. Seminiferous tubules (ST), 
spermatogonia (Sg), spermatids (Sd), sperm (S), Intact basement membrane (BM), intact Interstitial connective tissue (I) with normal leydig cell (Lc). (b, c, 

d, e &f): Sections of the testis of rat treated with low and high dose IM for three durations showing obvious histopathological changes. disorganization of the 
spermatogenic cells (DS), Degeneration of interstitial connective tissue (DLs), congested blood vessels (CBV), Thickening in the central vein (TCV), Vasodilatation 

(D), Degeneration of seminiferous tubule (DST), Amyloidosis in interstitial connective tissue (A), Infi ltration of immune-mononuclear cells in connective tissue, 
(M). (HE) stain. 
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Fig. 3: sections of the seminiferous tubules. A) control group showing a normal Leydig cells. B)Sections of the seminiferous 
tubules of rat treated with low and high dose IM for three durations showing decrease in the leydig cells with hypertrophy. 

(HE) stain. 

Fig. 4: sections of the seminiferous tubules. A) control group showing intact germinal epithelium with normal spermatogenesis 
and normal arrangement of spermatogenic cells. B) Sections of the seminiferous tubules of rat treated with low and high dose 
IM for three durations showing germinal epithelium dissociation are represented (GED) with disorganization and depletion of 

the spermatogenic cells (arrows) . (HE) stain. 
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Figure 5. Vertical bars showing number of IMN. Cells and leydig cells per mm (M±SE. of five rats) following low dose (45 
mg/kg bw) and high dose (45 mg/kg bw) IM treatment in rats compared to control. Bars with same superscript letters are 
not significantly different whereas those with different superscript letters are significantly (P < 0.05) different as judged by 

ANOVA followed by Duncan’s multiple range test. 

 

Cont... Figure 5. 
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Figure 6. Vertical bars showing serum levels of testosterone, LH and FSH (M±SE. of five rats) following low dose (45 mg/
kg bw) and high dose (45 mg/kg bw) IM treatment in rats compared to control. Bars with same superscript letters are not 

significantly different whereas those with different superscript letters are significantly (P < 0.05) different as judged by 
ANOVA followed by Duncan’s multiple range test. 

Cont... Figure 6. 
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Table 2 :  Cell layers NO. /Sts, Sts. No./ Cross section , normal Sts. %/cross section , Sts.D ( μm), HGE ( 
μm), IMN. Cells No/mm2 and L. Cells NO/mm2 in control and 4 weeks (D1), 8 weeks (D1), and 12 weeks 

(D2) imidacloprid treated rats.

Groups Dose

Testicular activity M±SE

Cell layers
 NO. /Sts

Sts. No./ 
Cross section

Normal Sts.
 %/cross section

Sts. D
(μm)

GEH
(μm)

Control

D1 6.53±0.05a 397.51±18.54a 88.51±2.12a 305.43±2.12a 85.63±1.38a

D2 6.69±0.03a 400.7±17.98a 89.54±1.54a 310.9±1.65a 86.97±1.54a

D3 6.46±0.0.9a 400.0±19.08a 87.93±2.01a 307.86±1.87a 85.35±1.44a

Low dose

D1 5.73±0.11a,b 376.23±16.54a,b 76.69±2.76a,b 269.34±1.90b 75.26±1.29b

D2 5.11±0.07b 331.65±14.76b 60.52±1.87b 255.18±2.11b 71.09±1.54b

D3 4.87±0.11b 304.24±16.87b 51.73±1.91b 243.94±1.87b 68.72±1.87b

High dose

D1 4.99±0.10c 300.82±19.76c 47.78±2.07c 229.42±1.63c 64.41±2.01c

D2 4.43±0.09c 289.56±18.76c 40.22±2.11c 213.76±1.55c 59.84±1.96c

D3 3.08±0.11c 272.91±20.01c 32.96±1.50c 197.15±1.28c 55.82±1.76c

Values are expressed M±S.E. of 5 rats, values with same superscript letters are not significantly different whereas 
those with different superscript letters are significantly (P < 0.05) different as judged by ANOVA followed by 

Duncan’s multiple range test. Low dose = 45 mg/kg bw, High dose = 90 mg/kg bw. D1= 4weeks, D2= 8 weeks, D3= 12 
weeks.

 
Table 1: Effect of imidacloprid on the weight of the testes and accessory organs of male rats.

Groups Durations
Relative reproductive organ weight (mg/ 100g b.w) M±SE

Testes Epididymides Vas deference Seminal vesicle Prostate

Control

D1 96.55±4.23a 25.11±2.52a 7.66±0.91a 30.64±2.89a 16.17±1.87a

D2 95.72±5.04a 25.53±2.12a 7.2±1.01a 30.22±2.65a 16.09±1.76a

D3 93.59±4.16a 24.89±2.16a 7.45±0.87a 30.43±2.49a 16.12±1.58a

Low dose

D1 90.35±5.43a,b 23.54±2.98a,b 7.04±1.25a 26.93±3.08a 15.76±1.21a

D2 85.47±7.54b 20.85±1.87b 6.86±1.18a,b 27.38±3.01a,b 15.38±0.98a

D3 81.7±8.76b 18.72±2.08b 6.82±1.76b 19.16±2.24b 15.11±1.31a,b

High dose

D1 84.65±6.29b 20.29±2.17b 7.13±1.08a 26.88±2.65a 14.28±1.07a

D2 79.54±6.18c 16.60±1.78c 6.33±1.02b 22.97±2.18c 14.12±1.29a

D3 73.2±5.05c 13.19±1.67c 5.53±1.14c 16.58±2.28c 12.99±1.11c

Values are expressed M±S.E. of 5 rats, values with same superscript letters are not significantly different whereas 
those with different superscript letters are significantly (P < 0.05) different as judged by ANOVA followed by 

Duncan’s multiple range test. Low dose = 45 mg/kg bw, High dose = 90 mg/kg bw. D1= 4weeks, D2= 8 weeks, D3= 
12 weeks.
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Table 3 : Sperm motility, count, viability and abnormality in control and 4 weeks (D1), 8 weeks 
(D1), and 12 weeks (D2) imidacloprid treated rats.

Groups Dose

Epididymal sperms M±SE

Sperm count millions/
ML

Sperm Viability (%)
Morphological 

Abnormalities (%)
Sperm motility 

(%)

Control

D1 72.4±1.12a 78.9±3.42a 21.2±1.06a

79.8±1.12a

77.4±0.98a

D2 69.7±0.87a 80.3±3.76a 19.7±1.11a

D3 75.1±1.01a 77.8±3.44a 22.2±1.14a 80.8±1.02a

Low dose

D1 59.8±1.05b 61.4±3.65b 38.6±±1.76b 73.5±1.23b

D2 52.1±0.97b 50.5±3.42b 49.5±2.09b 53.3±1.39b

D3 46.3±1.01b 39.4±3.61b 66.6±3.11b 45.6±1.43b

High dose

D1 40.9±0.89c 41.4±3.98c 58.5±3.02c 40.5±0.99c

D2 34.3±0.87c 33.5±3.39c 66.5±3.31c 35.5±0.87c

D3 23.6±0.92c 20.4±2.76c 79.5±3.58c 22.50.73c

Values are expressed M±S.E. of 5 rats, values with same superscript letters are not significantly different whereas 
those with different superscript letters are significantly (P < 0.05) different as judged by ANOVA followed by 

Duncan’s multiple range test. Low dose = 45 mg/kg bw, High dose = 90 mg/kg bw. D1= 4weeks, D2= 8 weeks, D3= 12 
weeks.

 

Table 4 :  Fertility parameters in control and 4 weeks (D1), 8 weeks (D1), and 12 weeks (D2) 
imidacloprid treated rats.

Groups

D
ur

at
io

ns

Fertility parameters M±SE.

Gestation 
period(days)

Fertility 
index of 
male%

Fertility 
index in 
female%

Parturition 
index(%)

Gestation 
index(%)

viability 
index (%)

No. 
pups 
/rat

Weight 
of litter 

(g)

Sex-ratio 
at birth 
(no. of 
male to 
female 

%)

Control

D1 21 a 100±0.00a 100±0.00a 100±0.00 a 100±0.00 a 100±0.00 

a 13 a 25.6 53.9

D2 21 a 100±0.00a 100±0.00a 100±0.00 a 100±0.00 a 100±0.00 

a 12 a 24.4 50

D3 21 a 100±0.00a 100±0.00a 100 ±0.00a 100±0.00 a 100±0.00 

a 12 a 27.2 54.5
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Low 
dose

D1 21 a 100±0.00a 100±0.00a 100±0.00a 100±0.00 a 100±0.00 

a 12 a 23.9 44.4

D2 22 a 100±0.00a 80b 90 90
100±0.00 

a 10 21.6 42.9

D3 22 a 100±0.00a,b 70b 80 90
100±0.00 

a 10 18.8 50

High 
dose

D1 22 a 100±0.00a 60c 70 90
100±0.00 

a 10 18.2 60

D2 23 a 100±0.00a 60c 70 87.5
100±0.00 

a 8 14.3 75

D3 23 a 80c 50c 50 71.4 80 7 12.7 60

Values are expressed M±S.E. of 5 rats, values with same superscript letters are not significantly different whereas those with 
different superscript letters are significantly (P < 0.05) different as judged by ANOVA followed by Duncan’s multiple range test. 

Low dose = 45 mg/kg bw, High dose = 90 mg/kg bw. D1= 4weeks, D2= 8 weeks, D3= 12 weeks.

Cont... Table 4 :  Fertility parameters in control and 4 weeks (D1), 8 weeks (D1), and 12 weeks (D2) 
imidacloprid treated rats.

Discussion

Sperm count is one of the most sensitive tests 

for assessment of spermatogenesis (89) and fertility 
(86,65). Recently, there has been an increased interest in 

exploring the antifertility effect of insecticides, including 

a male antifertility effect. About 5% of the world’s 

population (mainly agro-workers) are directly exposed 

to these insecticides, this population is calculated to 

be 2.6 million persons (David, 2014). Majority studies 

observed that there is a positive association between 

insecticides exposures and alterations of semen 

parameters (32), but not all the published studies. Among 

these insecticides is imidacloprid which is may induced 

male reproductive toxicants affecting fertility of human 

and animal. In the present study IM caused a significant 
reduction in body weight in high dose IM treated rats 

following 4 weeks treatment, whereas it was evident in 

low dose following 8 weeks treatment, thus reduction 

in the body weight was more drastic with increase 

in the dose and duration of treatment. Our results are 

in agreement to the observations of (48,11,12) in rats 

treated with IM and of (9) in Swiss albinos mice treated 

with IM. Adverse effect on body growth is the most 

common clinical symptom of IM in treated animals (73). 
(46) showed loss of body weight after IM treatment in 

rabbits due to reduced feeding, hence decrease of body 

weight of rats following IM treatment could be due to 

the decrease in feed consumption. This decrease in feed 

consumption could be due to the decrease in metabolism, 

or inhibition of the hunger resulting in a lack of appetite 

or anorexia (50). Similarly, reproductive organ weights 

viz. testes, epididymis, Vas deference, seminal vesicle 

and prostate were significantly lower in high dose IM 
treated group compared to low dose in three durations 

and in each dose treatment there was further reduction 

in reproductive organ weights after 12 weeks treatment 

compared to that of 6 weeks. These results reveal a dose 

and duration dependent action of IM in the present study 

in rats. These results are similar to the observations of 
(30) in rats treated with organophosphate moncrotophos, 
(7) in albinos mice treated with cypermethrin, (50) in rats 

treated with dimethoate and of (46,48) in rabbits and rats 

treated with imidacloprid. The observed reduction in 

reproductive organ weights may be due to a degeneration 

of the seminiferous tubule and germ cells necrosis with 

depletion of spermatogenic cells and degeneration of 

the interstitial connective tissue as well as the decrease 

in bioavailability of antiandrogenic activities, which 

were observed in this study. Testicular weight and size. 

Insecticides act as reproductive toxicants in male rats and 

histologically induce severe focal necrosis of the germinal 

cells in seminiferous tubules associated with tubular 

atrophy (49 ,18). (11,12) showed that the administration of 

IM at doses of 0.5, 2 and 8 mg/kg bw for 90 days to adult 

male rats decreased in the weights of body, epididymis 

and accessory sex organ. Since the epididymis and 

accessory sex organs require a continuous androgenic 

stimulation for their normal growth and functions (41). 

This is in agreement with the report of (75,65) who reported 
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that the decrease in testicular weight could be due to 

reduction in the tubule size, spermatogenic arrest and 

inhibition of steroid biosynthesis of Leydig cells, a site 

of steroid biosynthesis, and with (50) who reported that 

the observed reduction in weight of accessory sex organs 

may be due to a reduction in bioavailability of estrogenic 

and/or antiandrogenic activities of insecticides.

Spermatogenesis depends on testosterone 

production by Leydig cells in response to stimulation 

by FSH and LH (31). Hence, our present study showed 

that the serum testesterone significant reduction in high 
dose treated rats in all durations as well in low dose 

for 8 weeks and 12 weeks, thus reduction in the serum 

testesterone levels were more drastic with increase in 

the dose and duration of treatment. Similarly there was a 

significant reduction in the LH level in high dose treated 
rats in durations D2 and D3 as well in low dose in D3. 

The decrease in FSH concentration reached statistical 

significance only at the 12 week high dose of the IM. 
The decrease in the hormones levels recorded in the 

present study is supported by the results reported by 
(48,43) Hafez et al. (2015). Lonare et al. (2015) reported 

that the inhibition of testicular androgenic enzymes 

due to pesticides exposure could be attributed to lower 

LH which is a prime regulator of testicular androgenic 

enzyme activities. The administration of IM may disrupt 

the biosynthesis of testosterone in Leydig cells because 

of decreased LH secretion by the pituitary and/or from 

decreases in steroidogenic enzyme gene transcriptional 

activity (11,12,87,36), showed that a decrease in serum 

testosterone induced a decrease in secretory activity 

of the mass of the sexual tissues. also showed that 

a decrease in testosterone levels blocked testicular 

steroidogenesis in Leydig cells by decreasing the 

expression of the protein that regulates steroidogenesis. 

Accessory reproductive organs are structures rich 

in 5 alpha-reductase, an enzyme responsible for 

converting testosterone to dihydrotestosterone is the 

active hormone (29). The conversion of testosterone to 

5 alpha-dihydrotestosterone by 5 alpha-reductase in the 

cells of certain accessory reproductive organs or the 

binding testosterone or dihydrotestosterone to androgen 

receptors and the induction of selective genes are two 

important aspects of the androgen action on target cells 

that could be disrupted by toxic agents (50).

The testosterone in testis is essential for normal 

spermatogenesis as well as the maintenance of structural 

morphology and normal physiology of seminiferous 

tubules (Russell et al., 1988). Decrease in the level of 

intratesticular testosterone may lead to detachment 

of germ cells from seminiferous epithelium and 

may initiate germ cell/testicular cell apoptosis and 

degeneration (17). Hence, histopathological alterations 

viz. degeneration of the seminiferous tubule and germ 

cells necrosis with spermatogenic cells depletion as 

well as degeneration and amyloidosis of the interstitial 

connective tissue with decrease in the leydig cells were 

clearly noticed in our study following high and low dose 

IM treatment in three durations, thus histopathological 

alterations were more drastic with increase in the dose 

and duration of treatment. Likewise, number of cell 

layers per seminiferous tubules, number of seminiferous 

tubule sections and percentage of normal seminiferous 

tubules per cross section of the testes showed significant 
reduction in high dose treated rats in three durations and 

also after low dose treatment in D2 and D3.Similarly 

there was a significant reduction in the seminiferous 
tubule diameter and height of the germinal epithelium 

following treatment with IM in D1, D2 and D3 in all 

treated groups. Likewise, Infiltration of the immune-
mononuclear cells and significant reduction in the 
number of leydig cells significantly showed following 
high dose IM treatment in three durations , and also 

after low dose treatment in D3, and changes were more 

drastic with increase in dose and duration of treatment. 

These results indicate a dose and duration dependent 

adverse actions of IM in male rats. Our findings of IM 
are in agreement with others findings using different 
pesticides in rodents, viz. bromopropane and dimethoate 

an organophosphorus compound (50), ndosulfan, 

malathion (18), methomyl an insecticide compounds 
(42), cypermethrin (6,7) and Solignum a Permethrin (53). 

Insecticides act as reproductive toxicants in male rats 

leading to severe histopathological focal necrosis of 

germinal cells associated with tubular atrophy. Oxidative 

stress is a major causative factor responsible for the male 

reproductive failure (37). There are numerous studies 

suggesting that, chronic exposure of IM exhibit defects 
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in the gonads of animals (44). (46) revealed that, 20 days 

exposure of IM exerted conspicuous changes in the 

testicular structure with severe congestions in interstitial 

space as well as empty seminiferous tubules in the lumen 

and picnosis in the spermatocytes and vacuolation in the 

seminiferous tubules was observed. Similar observation 

was reported by Hafez et al. (2015). (48) revealed 

alterations in testicular tissue like increased thickness 

of tunica albuginea, atrophied seminiferous tubules, 

arrested spermatogenesis, negative tubular differentiation 

and repopulation indexes, decreased Leydig cells as 

well as, infiltration of immune-mononuclear cells and 
reduction in the seminiferous tubule diameter and height 

of the germinal epithelium. (35) reported that the IM and 

many other neonicotinoid agrochemicals could cause 

potential effects on reproductive organs in animals like 

disruption of testicular tissues and spermatogenic cells 

and decline in sperm motility. Low dose exposure of 

neonicotinoid insecticide had moderate effects on the 

gonads and could be more severe at higher doses so 

that the reproductive system can be more vulnerable to 

exposure of neonicotinoids (11). 
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Abstract

Carbon Materials, especially interesting for practical application in the different areas of science and 
technique, by virtue of the numerous unique physical and chemical properties. The popular object of 
researches presently is allotropic modification of carbon – diamond that is examined as a classic model 
crystal. One of the most effective going near research of physical and chemical properties of diamond 
is his study by means of preliminary computer design of the studied dielectric descriptions. The authors 
of the article examine the traditional and alternative mathematical models of the electronic configuration 
of nonpolar valency chemical connection of diamond. Results over of design of dielectric descriptions 
of resilient electronic polarization of the examined material are brought on the basis of an offer physical 
interpretation of electronic structure.

Key words: carbon, electronic polarization, complex electronic polarizability modeling. 

 Introduction. 

Diamond and Carbon materials have pulled in broad 

logical premium because of their superb actual properties, 

for example, high hardness, low contact and wear rate, 

optical straightforwardness, and compound idleness [1,2]. 

Diamond, when embedded with substantial particles 

to adequately high portions goes through a particular 

change. Rutherford backscattering [3]. just as electron 

diffraction tests[4] show that diamond changes from an 

ideal precious stone to some scattered structure; EPR 
[5,6]. In recent years, in the physics of a condensed state, 

research and development in the field of nanomaterials 
and nanotechnologies have become most popular. The 

urgency of the problem of production of nanomaterials 

is determined by the peculiarity of their physico-

mechanical properties, which allow creating materials 

with qualitatively and quantitatively new properties 

for use in practice The existing methods of calculating 

these properties are not sufficiently effective, and a large 
amount of time is required for their implementation. 

Increasing their effectiveness involves the development 

of completely new computational methods based on 

fundamentally different methods of calculation.                                                                           

Method of computing experiment

In describing the physical process under 

investigation, it is proposed to use a cybernetic model of 

the general electronic polarization of a crystal [7, 8]. In 

this case, the initial dynamics of the elastic deformation 

of the electron shells of particles can be represented as 

the following system of linear differential equations of 

a general type:

DOI Number: 10.37506/ijfmt.v15i3.16195
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where  µk (t)- functions of the time variation of the induced dipole moments of the electronic orbits of each 

variety:

βk and ω0k -are the attenuation coefficients and frequencies of their natural oscillations, respectively;

qk- is the number of electrons that populate orbits;

e, me - charge and mass of electron;

k - numbers of electronic orbitals;

K- is the total number of different electronic orbits;

E (t)- is the effective field strength function;

On the basis of expression (1), the complex electronic polarizability of each individual particle is equal to:

 In turn, the complex dielectric permittivity of a condensed material formed by the same type of particles is 

described by a cybernetic quation of the form:

 
 

 where ɛ0- is the electric constant

(the dielectric constant of the vacuum)      

N- is the volume concentration of particles, 

calculated on the basis of the values of the physical 

density of the sample and its molecular weight.

Taking into account the structure of expressions (2) 

and (3), it is possible to analyze the effectiveness of the 

proposed interpretation of the electron configuration of 
particles, which determines the dynamic features of the 

initial description of the form (1). This circumstance is 

due to the fact that the physically measured imaginary 

frequency response of the complex the permittivity ε” 
(ω), denoted ε2 (ω) in 
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Fig. 1, is the sum of the imaginary parts of the electron polariza of individual particles α”(ω) 

(Figure.1)shows the reflection spectra of three 
different samples of diamond( №№. 1, 2, 3), on the 
insets - spectra in the regions 6.5 - 8.5 and 21-31 eV [9].

Fig. Electron-volt spectra of the imaginary part of 
the dielectric permittivity of diamond

Thus, the adequacy of the theoretical model used can 

be assessed by qualitative comparison of their behavior 

strata

Traditional treatment of covalent bond of 

diamond

A diamond crystal can be viewed as a huge molecule 

in which each carbon atom is surrounded by four 

neighboring atoms located at the vertices of a regular 

tetrahedron. Each of them is connected by homeopolar 

connection It is known that carbon atoms in a diamond 

crystal that are in chemical bond with other atoms are in 

an excited state with the configuration 1s22s12px2py 2pz .                                                                                     

Consider the traditional model of the chemical 

bond of the species, C3 + (3e-)2 C3 +, which contains 

six electrons, where the pair of electrons corresponds 

to three electrons in the outer orbitals. The electronic 

configuration of the crystal in question is shown in Fig. 2 
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Based on the figure, one electron is found on the inner shell (1-s atomic orbital), and on the outer (optical) 
shell three electrons, which experience the maximum displacement, and make the main contribution to the electron 

polarization. On the basis of the scheme, this process can be represented as the following system of linear differential 

equations, where the first equation of the system describes the electron displacement on the inner shell, and the 
following equations on 2-s and 2-p atomic orbitals :                                                           

The standard transformations of the presented system of equations make it possible to obtain the imaginary 

frequency characteristics of the electron polarizability in the investigated material of the form:   
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On the basis of the mathematical model under 

consideration, a computational experiment was carried 

out aimed at modeling the continuous frequency 

spectrum of the imaginary component of the complex 

electron polarizability of the crystal, within which the 

numerical values of the dynamic parameters were set of 

abstract values, starting from the mutual ratio of the radii 

of the corresponding electron orbits .                                                         

The results of the simulation performed in MatLAB 

on the basis of equations (4) and (5) are shown in Fig.3. 

Comparing the general form of the absorption bands of 

the electronic orbitals that occur on the theoretical curve 

with their physically observable analogs (Fig.1.) note 

that: 

Fig. 3. Imitation spectrum of the electron polarizability of a diamond corresponding to the model (5).
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-the resonant emission of the 1s orbitals included in 

the composition of the atomic residue should be located 

in the X-ray spectral range, therefore, when analyzing 

the general adequacy of the model under study, it can not 

be taken into account, since the control data cover only 

the region of ultraviolet frequencies; 

-the traditional interpretation of hybridized orbitals 

(Fig. 2) makes it practical to model a single clearly 

pronounced resonant ejecta characterizing the elastic 

deformations of the 2p orbitals. In this case, the physical 

experiment indicates the presence of a more complex 

spectral picture.

-the existence of yet another small absorption band, 

observed in the region of 7.5 electron-volts.-

Alternative treatment of diamond carbon bond

The results of earlier applied research [10, 11] have 

shown that the efficiency of mathematical modeling of 
optical and dielectric spectra of substances possessing a 

polar covalent type of chemical bond can be significantly 

increased due to its purely ionic interpretation. Thus, 

within the framework of the modified interpretation of 
the mechanism for realizing the nonpolar covalent bond 

arising for each pair of neighboring diamond atoms, 

it is assumed that one half goes to the cation state C4 

+, and the other to the anion state C4- [12]. The main 

advantage of the changes lies in the fact that on their 

basis it becomes possible to consider carbon particles 

in the form of incompressible ion balls [6], which 

have a complex electronic structure, depicted in Fig. 

4.In addition, analyzing the optical characteristics of 

crystalline substances (for example, the long-wave 

spectrum of the refractive index of a quartz crystal [7], 

one can note the presence of several absorption bands, 

which, in accordance with the Pauli exclusion principle, 

agrees well with the electronic structure of the outer 

shells of anions.

Thus, on the basis of the physical interpretation of 

the diamond carbon bond shown in Figure 4, taking into 

account the proportions of electron pairs that populate 

the electron orbitals, it becomes possible to describe this 

process mathematically:

Fig. 4. Diagram of the ionic interpretation of the electronic configuration of diamond.
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On the basis of expression (7), the imaginary frequency characteristic of the complex electron polarizability 

takes the form:

 simulation results on the basis of equations (4) and (7) are shown in Fig. 5. The 

Fig. 5. Imitation spectrum of the electron polarizability of a diamond corresponding to the model (7)
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Comparing the general form of the absorption 

bands of specific electronic orbitals that occur on the 
theoretical curve with their physically observable 

analogs, it should be noted that the ionic treatment of the 

formation of the carbon bond considered above, on the 

one hand, retains the previously indicated merits of the 

model of hybridized orbitals concerning arrangement of 

resonance emissions of 1s and 2s electrons; on the other 

hand, it also corrects the revealed shortcoming of the 

traditional interpretation, since it allows one to simulate 

a complex spectral picture of the electron polarization of 

2p orbitals.

Conclusions

The theoretical models of elastic electronic 

polarization of diamond described above make it 

possible to simulate the polarization characteristics of 

a dielectric, which turn out to be sufficiently effective. 
In addition, the proposed modified diamond carbon 
bond model allows the most accurate study of its optical 

properties. Consequently, its practical use in the study 

of the internal structure of crystalline substances can 

be useful for the further evolution of the theoretical 

principles of condensed-state physics.                                                  
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Abstract

Introduction: On 12 March 2020, world health organization (WHO) declared that COVID-19 was a global 
pandemic when more than million humans were infected in more than 200 countries in less than four months. 
To limit its spread, WHO recommended preventive measures such as hand washing frequently, social 
distancing, and face mask wearing. Public knowledge and practice towards the disease is important. Aim 
of study: We assess the level of knowledge and practices towards COVID-19 among students in Al-Bayan 
University. Method: A cross- sectional study was conducted to gather information regarding the COVID-19 
related knowledge and practices among undergraduates. This survey was conducted between October 10 
till October 15,2020. Results:351 students were participated from medical and non- medical colleges by 
completing the questionnaire online. The overall correct answer rate of the knowledge questionnaire was 
85.71% and 86.22% of them practicing preventive measures according to WHO guidelines and instructions 
of ministry of health(MOH). There were no significant differences in knowledge and practices between 
medical and non-medical. Conclusion: The students have moderate knowledge and appropriate practices 
towards COVID-19, this indicates the success and the efficacy of the of campaigns and the advertisements 
announced by WHO and the local MOH. 

Key words: COVID-19, knowledge, practice, students, Iraq

Introduction

Many Chinese people in Whan region have got 

pneumonia of unknown cause in December 2019 1. The 

causative pathogen then discovered that it was RNA virus 

that belong to the family Coronaviridae 2. It was given 

the name of  n COV 2019 by international Committee on 

taxonomy of viruses then it was changed to severe acute 

respiratory syndrome coronavirus 2(SARS-CoV-2) for 

depending on its main clinical symptoms appeared in 

most patients 3. The disease became pandemic in March 

2020, when more than million humans were infected in 

more than 200 countries all over the world in less than 

four months 4. 

The main routes of virus transmission are by direct 

contact from person to person and by droplets produced 

by the infected person 5. Its incubation period is (1-14) 

days and it is contagious in the asymptomatic patients 
6. According to epidemiological studies, each infection 

results in 1.4-3-9 new cases if preventive measures are 

not taken 7.

The most common symptoms of COVID-19 

infection are dry cough, fever, shortness of breath, 

fatigue, and myalgia 8. Elderly people and people with 

decreased immunity due to a disease or medication are 

at high risk of infection 9.

Several drug companies try to develop a vaccine for 

COVID-19, but till now there is no approved vaccine, 

also there is no effective antiviral drug, treatment of the 

patients depends on the supportive therapy 10. 

To limit its spread, the world health 

organization(WHO) recommended preventive measures 

such as hand washing frequently, wearing face masks, 

social distancing, cover the mouth and nose when 

someone cough or sneeze , and self-isolation if infected 
11.

DOI Number: 10.37506/ijfmt.v15i3.16195
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Iraq, similar to other countries in the world, the 

number of infected people with COVID-19 is increasing 

since the first case has been discovered in February 2020 
in Najaf (12). By April, the number of confirmed cases 
was 1202 in different regions of Iraq. On 18 March, 

as the number of positive testes had increased, the 

government imposed partial or total curfew in Baghdad, 

closed the schools and universities as precautionary 

measures (13). By 27 October the number of confirmed 
cases reported by ministry of health (MOH) in Iraq was 

455,398 confirmed cases, 10,671 deaths and 348,593 
recovered 14. 

To limit the virus spread, the preventive measures 

should be applied by public, so knowledge and practices 

assessment is essential in such outbreak, especially 

among the university students.

The aim of this study is to assess the knowledge and 

behaviors of the students towards COVID-19 in different 

colleges in the University. According to our search, this 

is the first descriptive study among students in Iraq since 
the COVID-19 outbreak.

Method

A cross sectional study was conducted. The 

questionnaire was designed after reviewing several 

articles and formulated in Arabic then translated 

to English and distributed online for students. The 

questionnaire measured the knowledge and practice of 

medical students (pharmacy and nursing colleges) and 

non-medical students (law and business administration 

colleges) towards COVID-19. 

The questionnaire consisted of 3 sections, namely 

demographic characteristics of the participants, 

knowledge regarding (the virus, symptoms of the disease, 

routes of transmission, prevention and treatment of the 

disease) and practices and behaviors of the participants 

during COVID-19 pandemic. A correct answer was 

assigned 1 point. A score ≥ 75% was regarded as 
high, 50%-75% as moderate and ≤50% as low level of 
knowledge. Data were analyzed using SPSS version 

24, the frequencies and percentages were computed for 

variables. To detect the significant difference between 

the medical and non- medical student’s knowledge and 

practice, independent sample t- test was used; p value of 

0.05 or less was considered statistically significant. 

Results

A total of 351 participants filled in the questionnaire 
from four colleges in Al-Bayan University. The mean 

age was 24 years. Among the participants, 179(51%) 

were male and 172(49%) were female. 185(52.7%) of 

participants from medical colleges and 166(47.3%) from 

non-medical colleges (Table 1).

Table 1: Demographic characteristics of 
participants

Variable Count (%)

Age  24years(mean)

Male 179(51%)

Female 172(49%)

Medical colleges 185(52.7%)

Non-medical colleges 166(47.3%)

Total number 351

The prevalence of knowledge among all participants 

is shown in table 2. The result indicates that the overall 

knowledge about the virus, symptoms of the disease, 

transmission routes, and preventive measures was good 

(85.78%). The majority of the students were aware that 

the virus is highly contagious (91.1%) and the main 

symptoms of the disease is fever, dry cough, and fatigue 

(98.6%). They also agree that the condition will be worse 

when elderly patients with chronic disease infected with 

COVID-19(98.8%). The majority of the students were in 

agreement of the main routes of the transmission which 

are by droplets from the infected person( 97.7%) and 

may be transmitted by touching the paper currencies( 

92.5% ).Our participants had high awareness towards 

the preventive measures to limit the spread of infection, 

(96%) of them answer yes to washing hands frequently 

and (95.2%) agree with isolation and quarantined of the 

infected person. Only 60% thought that wearing face 
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mask protect the person from virus infection. They knew 

that there is no treatment (79.8%) or vaccine (83.5%) 

against coronavirus till now, but about half of the 

participants thought that antibiotics are effective against 

the virus. (Table 2) 

 Table 2:Prevalence of knowledge towards COVID-19 among the participants

Question % of correct answers

The name of corona is derived from the Latin that means crown 66%

Is COVID-19 highly contagious?  91.%

The virus may affect all age groups 84.9%

Are the main clinical symptoms of COVID-19 fever, fatigue, dry cough and myalgia? 98.6%

Is the condition become worse in elderly patients when infected with COVID-19?  98.8%

Is the virus can be transmitted from asymptomatic persons? 90.6%

Droplets of the infected person is one of the transmission routes 97.7%

Paper currencies can transmit the virus when touching it. 92.5%

Washing hands several times for 20-40 seconds may prevent infection  96.%

Wearing masks protect persons from infection by the virus 60.1% *

Isolation of infected persons is effective measure to limit spread of infection 95.2%

The infected persons should be quarantine for a minimum of 14 days period. 95.2%

Corona virus can be treated by antibiotics 57.3%*

Is there any effective treatment against coronavirus?  79.8%

Is there any effective treatment against coronavirus? 83.5%

Total 85.78%

*Item with lowest scores
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 Practicing among our participants towards 

COVID-19 are shown in Table 3, the results revealed that 

majority of them shared their agreement with washing 

hands regularly (83.8%) and avoid contact mouth, nose, 

and eyes before washing hands (88%), about(87% ) 

accept mask wearing, while ( 85.8%) avoid crowded 

places and ( 86.6%)applied social distance instructions. 

Table 3: Prevalence of Practicing preventive behaviors among participants

Question % of yes

Do you wash your hands several times for 20-40 seconds? 83.8%

Do you apply the social distance instructions? 86.6%

Do you avoid going to crowded places? 85.8%

Do you wear face mask when going outside? 86.9%

Do you avoid contact your mouth, nose and eyes before washing your hands? 88%

Total 86.22%

  Mean difference of knowledge between participants of medical and non-medical colleges are shown in table 4. 

The p value was more than 0.05, the results concluded that there is no significance difference in knowledge level for 
all items except the one in which about 30% of non-medical students believed that antibiotics are effective against 

viral infection.

Table 4: Differences in Knowledge scores between medical and non- medical students

Knowledge questions Medical students
Non- medical 

students
P value

The name of corona derived from the crown in Latin 117(50.4%) 115(69.6%) 0.234

Is COVID-19 highly contagious? 170(53.1%) 150(46.9%) 0.615

The virus may affect all age groups 156(52.3%) 142(47.7%) 0.751

Is the condition become worse in elderly patients when infected with 
COVID-19?

184(53.2%) 163(47%) 0.266

Are the main clinical symptoms of COVID-19 include fever, fatigue, 
dry cough and myalgia?

184(53.2%) 162(46.8%) 0.141

Is the virus can be transmitted from asymptomatic persons? 104(50.7%) 101(49.3%) 0.381

Droplets of the infected person is one of the transmission routes 182(53.1%) 161(46.9%) 0.358

Paper currencies can transmit the virus when touching it. 170(52.3%) 155(47.7%) 0.598

Washing hands several times for 20-40 seconds may prevent infection 179(53.1%) 158(46.9%) 0.453

Wearing masks protect persons from infection by the virus 115(54.5%) 96(45.5%) 0.410

Isolation of infected persons is effective measure to limit spread of 
infection

177(53%) 157(47%) 0.634

The infected persons should be quarantine for a minimum of 14 days 
period.

176(52.7%) 158(47.3%) 0.984

Corona virus can be treated by antibiotics 122(60.7%) 79(39.3%) 0.000 *

Is the vaccine available now? 158(53.9%) 135(46.1%) 0.88

Is there any effective treatment against coronavirus? 154(55%) 126(45%) 0.088

*P Value< 0.05(significant difference) 
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Figure 1: Level of knowledge among medical and non -medical students towards COVID-19.

Figure 1 demonstrate that 98% of the total number of participants had moderate level of general knowledge 

towards COVID-19 with no significant differences between medical and non- medical students.

 Practices toward COVID-19 among medical and non- medical students is shown in Table 5. The result recorded 

a negative significance differences between medical and non-medical students p value more than 0.05.

Table 5: Difference in Practicing between medical and non-medical students towards COVID -19

Question Medical students
Non - medical 

students
P value

Do you wash your hands several times for 20-40 seconds? 141(53.4%) 123(46.6%) 0.647

Do you apply the social distance instructions? 145(49.3%) 149(50.7%) 0.486

Do you avoid going to crowded places? 158(52.5%) 143(47.5%) 0.844

Do you wear face mask when going outside? 162(53.1%) 147(47.6%) 0.694

Do you avoid contact your mouth, nose and eyes before washing 
your hands?

162(52.4%) 147(47.6%) 0.777
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Discussion

 COVID-19 is a highly contagious disease, to limit 

its chance of its spread, preventive measures should be 

taken by all population. The good practices of these 

measures depend on the awareness of population. 

 This cross- sectional study highlighted on the 

knowledge and practices of university students towards 

COVID-19 outbreak. To the best of our knowledge, this 

is the first study carried among students in Iraq. We used 
the WHO website as a reference concerning information 

about the COVID-19 disease. 

Our sample consisted of 351 students from medical 

and non- medical colleges. Concerning student’s general 

information about COVID-19, the results showed high 

level of knowledge and practices among our students 

and there is no significant differences between the 
medical and non- medical students, the results agree with 

previous study conducted in Jordan among university 

students from different colleges( 9 ) .A survey data of 

COVID-19 related knowledge and practice among 6.249 

undergraduates students showed significant differences 
between medical and non-medical students in their 

knowledge and practices 15.

 Our students showed moderate level of knowledge 

among participants about the virus name origin, our 

result is higher than that recorded among students 

in Saudi Arabia (8). Majority of our students (91%) 

mentioned that the virus is highly contagious, this 

response is similar to  nursing student’s response in 

Saudi (93.5%) 16

Almost all of our students knew the main symptoms 

of disease, this is agreed with previous studies conducted 

in Jordan, Iran, and Egypt 9,15,17. 

Regarding routes of transmission, 97.7% of our 

participants mentioned that the virus spread through 

the droplets of infected persons compared with 77.4% 

of nursing students in Saudi(8) .92.6% of our students 

stated that the virus can spread also by touching the 

paper currencies, this result is higher than findings 
reported by Egyptian population (87%) and students in 

Saudi (37.8%) 17,18.

 The majority of our participants were aware of 

handwashing role in preventing the virus transmission, 

this result similar to findings revealed among participants 
in Jordan 9. Moderate satisfaction was shown by our 

participants regarding the protection by using surgical 

masks, this is less than results recorded among students 

in Saudi (85.5%) 17. 

95.2% of our students were aware that isolation of 

infected persons and quarantine for 14 days reduces virus 

transmission, this finding is agreed with study conducted 
in China (98%) 19

Antibiotic cannot treat COVID-19 20. This was 

known by only half of our students, about 50% of 

participants believed that antibiotics can treat the viral 

infection, such response indicates the prevalence of 

antibiotics misuse in Iraq 21. However,79.8% of them 

knew that there is no effective treatment and there is no 

available vaccine against this virus (83.5%), these results 

agree with results recorded in other studies conducted in 

Jordan, China, and India 119,22,23.

In this study, most participants reported the 

application of preventive measures such as wearing 

masks, avoiding crowded places, practicing hand 

hygiene, and maintaining social distancing, these good 

practices were also recorded in studies conducted in 

India, Jordan and Saudi Arabia 17,22,23. This reflects 
the success of the awareness campaigns and advices 

by MOH and other health authorities to prevent virus 

spread. 

Conclusion

The present study revealed a moderate  level of 

knowledge and appropriate practice among the students 

towards COVID-19. This indicates the success and the 

efficacy of the of campaigns and the advertisements 
announced by WHO and the local MOH. The findings 
also revealed that there is no significance differences 
between medical and non- medical students concerning 

information and practice towards COVI-19 outbreak.
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Abstract

Objective: To evaluate the association of metformin use with vitamin B12 deficiency in Iraqi patients with 
type II diabetes mellitus.

Methods: This is a prospective study conducted among the diabetic patients coming to the outpatient clinic 
at Al-Zahraa teaching hospital in Al-Kut and Al-Baghdad teaching hospital in the medical city of Baghdad 
from October to December 2018, the samples taken randomly after taking a short history from each patient. 
Data concerning age, medical disease including diabetes mellitus, and medications including metformin 
(average daily dose and duration of use) at the time of vitamin B12 measurement were collected. Our patients 
were classified into 2 groups: diabetic patients taking metformin, diabetic patients not taking metformin. The 
statistical analysis was done using the SPSS 23 statistical package to analyze the data. The two groups were 
compared by Paired Samples t-test. Data are presented as the number, percentage, mean value, and standard 
deviation. The p-value < 0.05 was taken as significant.

Results: Vitamin B12 level in diabetic patients who have been on metformin for ≤ 1 year at a dose of ≤ 1 gm/
day showed a significant difference with those patients with no history of metformin use.

Conclusion: Low levels of vitamin B12 are related to a longer period and a higher dose of metformin use. 

Keywords: “Metformin, Type 2 diabetes mellitus, Vitamin B12”. 

Introduction 

Metformin is mostly prescribed as a primary line 

glucose-lowering medical therapy for the diabetic 

patient’s type II due to the great clinical effectuality and 

low risk of hypoglycaemia (1). Additionally, metformin 

demonstrates vessel safety and probable vessel 

advantages (2, 3). However, the employment of metformin 

will increase the danger of vitamin B12 deficiency with 
prevalence varies between 5.8% and 33% in studies 
(4). Mechanism of metformin-induced vitamin B12 

deficiency is unclear; however, the alternation of calcium-
dependent membrane operates in terminal ileum looks 

to be a presently additional accepted rationalization. 

As nutrition B12-intrinsic factor complex uptake by 

the ileal cell surface receptor is calcium dependent (5). 

Metformin interferes intestinal calcium metabolism 

(6). which in turn impairs the delivery of vitamin B12 

to an ileal cell, leading to vitamin B12 malabsorption. 

This interfering effect could be reversed with calcium 

supplementation (7). 

Vitamin B12 deficiency predisposes patients to 
hyperhomocysteinemia that is related to enhanced 

cardiovascular risk(8). Furthermore, peripheral 

neuropathy of diabetes could also be indistinguishable 

from pathology resultant from vitamin B12 deficiency 
and will cause permanent nerve damage if correction 

of deficiency is not prompt(9). Furthermore, vitamin 

B12 deficiency is related to cognitive impairment and 
depression, which may impede the ability of self-care 

and independence. These may increase the burden of 

medicine intake for the resultant medical conditions 

and complicate the medical management. Taken along, 

DOI Number: 10.37506/ijfmt.v15i3.16197
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metformin-related vitamin B12 deficiency might 
counteract the potential advantage of metformin in the 

long run. Thus, detection in time with correction is 

warranted (10).

Elderly people are at risk of vitamin B12 deficiency 
due to the enhanced prevalence of pernicious anaemia 

and high prevalence of gastric atrophy that successively 

impairs the release of vitamin B12 from food protein for 

absorption (11). The prevalence varies between 5% and 

40% within the older among studies (12). 

In this study, we tend to evaluate the association 

between metformin use and vitamin B12 deficiency in 
one hundred twenty Iraqi diabetic patients with type II 

diabetes mellitus of that 50% taking metformin and the 

other 50% not taking metformin. 

Patients and Methods

This is a prospective study conducted among 

diabetic patients coming to the outpatient clinic of Al-

Zahraa teaching hospital in Al-Kut and Al-Baghdad 

teaching hospital in the medical city of Baghdad from 

October to December 2018, the samples taken randomly 

after taking a short history from each patient. Data 

concerning age, medical disease including diabetes 

mellitus, and medications including metformin (average 

daily dose and duration of use) at the time of vitamin 

B12 measurement were collected. Our patients were 

classified into 2 groups: diabetic patients taking 
metformin (Glucophage 1000 mg tab, Merck company), 

diabetic patients not taking metformin. Serum vitamin 

B12 concentration measured by using Vitamin B12 kit 

(ALA_PACK B12 is designed for VITRO diagnostic 

Use only for the quantitative measurement of Vit. B12 

in human serum 00 TOSOH ALA system analyser) 

and immunoassay method by AIA-2000 Automated 

Immunoassay Analyzer. Vitamin B12 deficiency was 
diagnosed if the serum vitamin B12 concentration was 

< 173 Pg /ml (13). 

Results

In this study a review of (120) Type 2 D.M patients, 
(60) with metformin treatment and (60) without 
metformin treatment which examined by measuring 
Vitamin B12 levels (Pg/ mL) as follows:

“The statistical analysis was done using the SPSS 23 

statistical package. The two groups were compared by 

paired samples t-test”. Data are presented as the number, 

percentage, mean value, and standard deviation. The 

p-value < 0.05 was taken as significant.

Mean age (years) among the type 2 diabetes (on 

metformin treatment) 47.80 ± 7.213 and 52.20 ± 

8.578 among the type 2 diabetes without metformin 

use, significant difference, P < 0.05. while the gender 
distribution in both groups was male (18, 30.0%) and 

female was (42, 70.0%) respectively, the statistically non-

significant difference was P > 0.05. Duration of diabetes 
lasted more than a year among patients on metformin and 

without metformin treatment. The mean Vitamin B12 

levels Pg/ mL in patients on metformin were 311.80 ± 

141.124 and in patients without metformin were 399.60 

± 146.333, the difference was statistically significant, 
P < 0.05. About the range of Vitamin B12 levels in 

patients represented as percentage frequencies which 

are less than 173 Pg/ mL were (6, 10.0%) on metformin 

treatment and without metformin treatment respectively. 

Within the normal range of vitamin B12 (173-700 Pg/ 

mL) were (54, 90%) on both groups respectively. The 

difference was statistically non-significant, P > 0.05, 
(Table 1). 

Table-1: Clinical characteristics of study group

Parameters Patients on Metformin Patients without Metformin P value

Age (years) mean (SD) 47.80 ± 7.213 52.20 ± 8.578 .006

Male n (%)) 18 (30.0) 18 (30.0)
1.000

Females (n (%)) 42 (70.0) 42 (70.0)
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Vit.B12 levels Pg/ mL (mean (SD)) 311.80 ± 141.124 399.60 ± 146.333 .001

Range of Vit.B12, deficiency (n (%)) 6 (10.0) 6 (10.0)
1.000

Range of Vit. B12, normal (n (%)) 54 (90) 54 (90)

Total 60 60

· Paired samples t-test, · N = number,· S.D = standard deviation,· P- Value < 0.05 significant.

 

Figure-1: Serum Vitamin B12 range (Pg/ mL) in all patient groups. 

Cont... Table-1: Clinical characteristics of study group

Discussion

In this study groups, the vitamin B12 range (Pg/ 

mL) in the serum of all patient groups as in table (1) 

and figure (1) were (173-700) with high frequency and 
percent (54, 90 %), with low frequency and percent (6, 

10 %), the non-significant difference in these groups (P 
> 0.05). The prevalence of vitamin B12 levels among 

diabetic patients taking metformin in this study and 

those not taking metformin is significant P = 0.001. Our 
results are non-concordance with previous studies (14). 

This non-concordance may be due to many reasons; 

the relatively small number of metformin users in this 

study, low dosage of metformin with a short period of 

treatment, low awareness of our patients concerning the 

disease, short history period of sampling collection about 

patient information, and accurate dose of metformin 

usage, most of our patients taking multivitamin 

supplements which contain vitamin B12 and finally not 
all patients are elderly with minimum age/ year 40 year 

and maximum age/ year 60 year (4). 
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Although our results not in concordance with 

previous studies, the fact of metformin usage still 

present that metformin not only exacerbates the risk of 

developing vitamin B12 deficiency but also magnify the 
severity of vitamin B12 deficiency among the elderly 
patients (15). Most of our patients using multivitamin 

supplements due to the knowledge of our physicians that 

multiple comorbidities and the chronic disease state of 

the elderly diabetic patients are detrimental to nutritional 

status in the body and may increase the body’s vitamin 

requirements. Furthermore, medications, in addition 

to metformin, prescribed for comorbidities, such as 

proton pump inhibitor or H2-blocker and phenytoin, 

can interfere or reduce vitamin B12 absorption and 

metabolism. Gastrointestinal intolerance resulting from 

metformin use may exacerbate poor dietary intake and 

further compromise the vitamin status (15).

The risk of developing vitamin B12 deficiency in 
metformin users is related to the dose and duration of 

metformin use, which is the most consistent risk factor 

found in previous studies (16). Which is not shown in this 

study because of the many reasons mentioned above. 

There are even graded increase in risk with the higher 

dose and longer duration of metformin use demonstrated 
(17). Due to the relatively small number of samples 

included in this study; the graded increase in risk with 

longer duration was not obvious. 

The deficiency of vitamin B12 in the serum of type 
II diabetes mellitus is explained as in (16). The risk of 

developing metformin-associated vitamin B12 deficiency 
is greatly influenced by the patient’s characteristics such 
as age, health status, metformin dose, and length of use 
(15). 

One Chinese study was done showing the effect of 

metformin treatment on vitamin B12 levels for periods 

ranging from more than three years of treatment (18). The 

decrease in vitamin B12 absorption and levels following 

metformin use generally starts as early because of the 

fourth month (19). Clinically severe options of vitamin 

B12 deficiency manifest by 5–10 years due to the big 
body stores within the liver principally that don’t seem 

to be quickly depleted (20). The planned mechanisms to 

elucidate metformin-induced vitamin B12 deficiency 
among patients with type II diabetes mellitus comprise 

alterations in little small intestine motility that stimulates 

microorganism overgrowth and important vitamin B 12 

deficiency, impaired absorption of vitamin B12, change 
in intrinsic factor (IF) levels, and interaction with the 

endocytic receptor (21). “Metformin has additionally 

been shown to inhibit the calcium-dependent absorption 

of the vitamin B12-IF complex at the terminal small 

intestine. This restrictive result is reversed with calcium 

supplementation” (21). To avert vitamin b12 deficiency 
particularly among adult type 2 diabetic patients on the 

future use of metformin, it is plausible to adopt an easy 

and efficient supplementation and approach to diabetes 
care. A 1000 μg dose of vitamin b12 given annually 
would be enough to fill again the body’s vitamin b12 
stores among this class of patients (22).  While high or 

very high levels of vitamin B12 in this study represented 

as (5% of a total percent) with more than 700 pg/ mL are 

due to liver disease especially with uncontrolled patient 

type II diabetes mellitus without treatment. A larger 

sample of metformin users and a prospective study 

would allow the strength of association between the dose 

and duration of metformin and vitamin B12 deficiency 
to be shown in detail and for a suggestion of timeframe 

for screening. 

Conclusion

In this short-term study, patients with type 2 diabetes 

showed significant reductions in vitamin B12 levels in 
the blood with metformin at a high dose of more than 1 

gram daily and for a long period of more than a year. It is 

therefore very important to measure the levels of vitamin 

B12 in the blood of patients with type 2 diabetes to be 

needed to take dietary supplements with vitamin B12 to 

avoid the severe deficiency of vitamin B12 levels due to 
metformin treatment. 

Recommendation

Physicians should acknowledge this necessary 

reality and screen diabetics on metformin treatment for 

underlying vitamin B12 deficiency, particularly those 
presenting with neuropathic symptoms. Additional 

studies are needed to judge the result of vitamin B12 
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replacements in these patients towards reducing vitamin 

B12 deficiency and associated symptoms. 
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Abstract

The game of volleyball is one of the competitive team games that has taken the lead in terms of its spread in 
the world. The game of volleyball depends on basic skills as an important base on which this game builds 
to advance in the level of performance, and among these skills is the skill of spoiling and blocking, the 
research aims to identify the extent of the relationship of critical thinking with the performance of spoiling 
and blocking in volleyball for junior players. The sample was chosen from volleyball players from Baghdad 
clubs represented (Sulaikh Club, Students Club, Army Club, Police Club, Industry Club, Al Hussainiya 
Club, Al Karkh Club, Frontier Club) for the 2020 season, the researchers used the descriptive approach and 
the research community was composed of (101) players. The researchers prepared the pundit thinking scale 
consisting of 36 items, Percentages were calculated, the arithmetic average and hypothesis were calculated. 
The reliability coefficient was found using the half segmentation method and (Alpha Cronbach) to know 
the test stability and correlation coefficient (Pearson) validation discriminatory paragraph and t-test, in light 
of the results of the research, conclusions were reached, where the players found critical thinking to have 
a positive relationship in the skills of hitting and spoiling, and the researchers also recommend conducting 
more research on critical thinking skills in other variables in the game of volleyball. 

Key words: Pundit thinking, spiking, block. 

Introduction

Pundit thinking has a vital role in the success of 

players and their progress in technical performance 

because their performance 1 in the task of sports activity 

exerted during play and after its completion are the 

products of their thinking and according to which the 

extent of their success and failure is determined, and 

players often face situations that call for a departure 

from the usual traditional solutions, whether in learning 

For basic skills in volleyball in new ways or in choosing 

a unique and innovative method of training, or in 

dealing with technical problems in motor performance, 

accordingly 2, it is imperative to recognize this 

relationship, explain it and find appropriate solutions 
to it, and that the heightened behavior and feeling of 

thinking must be characterized by positive energy in 

addition to the morale based on the desire and struggle to 

excel in the playing situations that will result in a certain 

type of distinct activity characterized by effectiveness 

and perseverance and that the motor skills are varied and 

multiple, there is the skill of spiking and blocking wall 3, 

and performing each skill requires a degree of thinking, 

in addition to the motor part, mental processes are used 

that require precision in performance, that is, the process 

of implementing physical movements coordinates a 

group of processes that are closely related to thinking 

processes, and the importance of research lies in helping 

players realize the similarities and differences between 

subjects and things, and developing their ability to 

classify 4, distinguish, and judge the adequacy of this 

information in solving a problem, also the research 

objectives to identify the relationship between pundit 

thinking and its relationship to the performance of the 
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two skills spiking and blocking, since learning any skill 

depends on the way the learner processes information 

while learning the skill and its own cognitive style. 

Therefore, the two researchers decided to study pundit 

thinking and its relationship to the performance of 

spoiling and blocking in the ball, the plane is for the 

junior players to better understand that relationship and 

explain it.

Research methodology and field procedures: 

Research Methodology

The researchers used the descriptive approach in the 

two survey methods and the correlational relations for 

its suitability to the nature of the research. The research 

community included volleyball players Baghdad clubs 

represented (Sulaikh Club, Students Club, Army Club, 

Police Club, Industry Club, Al Hussainia Club, Al Karkh 

Club, Al Houdoud Club) for the 2020 season. (101) A 

player, and the comprehensive restriction method was 

chosen.

Methods of data collection: The two researchers 

used a questionnaire as a means to collect data on the 

research variables.

First - Pundit Thinking Scale: (1)

Devices and tools used in the search:

- Manual calculator (scientific).

- Computer (laptop).

Table (1): Procedures for codifying the questionnaires: The validity of the paragraphs of the Critical 
Thinking Scale and table (1) shows that:
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Sig

4، 8، 10، 15، 20، 24، 25، 26، 33، 
34

10 12 0% - 0% 12 - Valid

1، 2، 6، 7، 11، 16، 21، 22، 29، 30، 
31، 35 12 11 92% 1 8% 8.333 0.004 Valid

5، 17، 18، 32 4 10 83% 2 17% 5.333 0.041 Valid

19، 23، 27، 28 4 9 75% 3 25% 3.00 0.068 Invalid

32 1 8 67% 4 33% 1.333 0.258 Invalid

9، 12، 14 3 7 58% 5 42% 0.333 0.568 Invalid

13 1 6 50% 6 50% 0 - Invalid

3 1 5 42% 7 58% 0.333 0.576 Invalid

Total paragraph 36
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The scientific foundations of the tests:

Validity of the results of the questionnaire:

The researchers adopted in calculating the validity 

of the results of the questionnaire (discriminatory 

validity) as one of the important indicators of construct 

validity, by using the (t) test of two independent groups, 

to find out the significance of the difference between the 
two extremes because the (T) value computed for the 

significance of the difference between the two extreme 
groups in the total score represents the discriminatory 

validity of the questionnaire. Therefore, the total scores 

of the questionnaire were ranked from highest to lowest, 

and the two extreme groups were determined in the total 

score of (33% in each group), then a t-test was used 

for two independent samples to find the significance 
of the difference in the resolution of the two extremes. 

Where the value of discriminatory honesty (t) of the 

resolution was (9.382), its level of significance (0.001), 
at a degree of freedom (27), and its statistical function 

was significant.

The reliability of the questionnaire results:

The researchers used two methods to verify the 

stability of the resolution, namely:

First - Split-Half: The researchers adopted the 

half-segmentation method to verify the stability of the 

scale, as the scale paragraphs were divided into two 

halves (the paragraphs that carry odd numbers and the 

paragraphs that carry the even numbers), after which 

the correlation coefficient between the total scores of 
the two halves of the questionnaire was extracted using 

the simple correlation coefficient (Pearson), which 
amounted to (0.655), in order to obtain the stability of 

the questionnaire as a whole, the equation (Getman) was 

used, where the value of the overall stability coefficient 
was (0.718), and since (the coefficient of stability is in 
fact the coefficient of correlation of the scale with itself), 
the reliability coefficient is high, because the square of 
its value is equal to (0.62) and this value It lies between 

(0.5 - 0.85), so the correlation coefficient is high and the 
relationship is strong if its value is within this indicator(2). 

 Table (2)The value of the coefficient of stability and the value of the (Gtman) parameter.

Reliability variance Coefficient 
value 

(Spearman - 
Brown)

Coefficient 
value 

(Getman)
First half Second half Correlation First half Second half Total

0.6370 0.7280 0.6550 16.185 21.045 58.120 0.7230 0.7180

Second - coefficient (Alpha Cronbach):

The value of the coefficient (Alpha Cronbach) came 
at (0.773) and since (the coefficient of stability is in fact 
the coefficient of correlation of the scale with itself), the 
reliability coefficient is high, because the square of its 
value is equal to (0.60) and this value lies between (0.50 

- 0.75), so the correlation coefficient is It is high and the 
relationship is strong if its value is within this index.

The main experiment:

The researchers conducted the main experiment on 

Sunday, 1/11/2020, where the researchers distributed 

the pundit thinking form to the members of the research 

sample, and recorded the results in the data registration 

form to be unpacked and statistically processed and 

ended on Tuesday 15/12/2020.
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Statistical methods: The researchers used the statistical bag for social sciences (spss).

Presentation, analysis and discussion of results:

Table (3) shows the arithmetic mean, standard deviation and standard error of the research sample in the 
critical thinking variable.

Variable 
Sample 
volume

Hypothetical 
Mean

Mean
Freedom 
degree

Value (t)

Sig type

Calculated Sig level

Pundit thinking 101 105 120.640 99 15.348 0.000 Sig 

Table (4) shows the arithmetic mean, standard deviation, coefficient of torsion and standard error of the 
research sample are shown in the research variables for the skills of spiking and block skills.

Variable 
Sample 
volume

Hypothetical 
Mean

Mean
Freedom 
degree

Value (t)

Sig type

Calculated Sig level

Spiking 101 102 121.420 99 13.756 0.000 Sig 

Block 101 103 122.321 99 14.753 0.000 Sig 

Discussion

Tables (3) (4) show that the relationship is moral 

and the researchers attribute that the players are an 

integral part of the sports community, as it affects and 

is affected by the culture of other players, as positive 

critical thinking, standards and values   that support the 

feeling of all players in the sports club also contribute 

to their feeling of a spirit of participation and respect, 

and this may be due to the nature of the circumstances 

that the research community is going through, and who 

have acquired a variety of experiences and a cultural 

level, according to their knowledge of the various 

components of their surrounding environment and the 

information they possess (Fathi Abd al-Rahman) (3), so 

the relationship between critical thinking and volleyball 

skills (smash hitting and blocking wall) is significant 

as thinking is responsible and facilitates access to 

intellectual knowledge in light of standards, it is also 

based on self-evaluation, the degree of sensitivity of 

the situation and its elements (Rafiq Walid Al-Ayasrah) 
as well as critical thinking. the psychological factor of 

players performing skills is considered to be of great 

importance in maintaining or decreasing the level of 

players on the field, especially during the competition 
period (4), so the players will be exposed to nervous 

tension caused by the level of the match as well as 

the audience, the referee and the stadium as well as 

the absence of an important player from the team that 

requires the team to make extra effort in the match that 

thinking is one of the basic requirements that qualify 

the player to perform these physical abilities at constant 

rates and levels (Akram Zaki Khatayba) (5), in order for 
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everyone to be able to carry out the tasks assigned to 

them on the stadium, they must train and master all basic 

skills in volleyball (Muhammad Subhi Hassanein and 

Hamdi Abdel Moneim) (6).

Conclusions and Recommendations

Conclusions:

- The results of the research showed that pundit 

thinking has a significant relationship with the skills of 
spiking and block.

Recommendations:

- Conducting studies and research to find out 
the relationship between Pundit thinking and other 

activities.. 
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Abstract

The importance of research lies in the preparation of qualitative exercises, which researchers studies the 
affect in the development of the ability complex skills of basketball people. The aim of this study: is to 
have a positive effect in the ability to timing the situation and the performance of the complex skills with 
the basketball (blocking and rolling, receiving the ball and lay- up ) The researchers used the experimental 
method divided in two groups to solving the research problem, and the research community has been known 
as the basketball players under 16 years  of the National Center for the Care of Sports of Babylon for the 
sports season 2020-2021 ,(12) players, and were divided in two equal groups. The most important conclusions 
were: The period of the experiment by using suggested exercises, was suitable in the development of the 
ability to timing the situation and the complex skills in the basketball of the experimental research group. 
The most important recommendations were: The researchers recommend focus on the qualitative exercises 
as basic in training under16 years players in basketball, and the need to use modern tools of assistance in 
training because there effective in learning and the best performance of complex skills in basketball .

Keywords: Ability, Skill, blocking, rolling, lay- up, qualitative. 

Introduction

We all see the world great development in several 

fields, one of them the field of sports, which has 
witnessed the development and variation of training 

methods in all sports games and sports events and at 

various levels. The countries of the world put all the 

possibilities and capabilities available in order to reach 

the high level in sports achievement, the continuous 

development in all sports depends on the results of all 

the research’s and studies in sports sciences to reach 

the high level of capabilities and possibilities. The 

basketball activity is one of the activities that have 

become large interested in studies and research to 

develop the methods and programs of training which’s 

needs of the high compatibility capabilities to perform 

complex skills, And that the skilled performance of the 

game of basketball needs a high level of ability to timing 

the situation in performance in the complex skills. 

Where the complex skills are known by the difficulty 
of performing because of the estimate of the field and 
the ability to streamline motor irrigation, Therefore, it 

is important that the ability to timing the situation and 

perform the complex skills must continue in basketball 

complement the other in achieving the best achievement, 

and can try to increase the level of abilities of the player 

through these variables. Because of that , the researchers 

experience in the field limited the problem of their 
research, they noted that there was a decrease in the 

ability to timing the situation and the ability to link in the 

performance of the complex skill (blocking and rolling- 

receiving the ball and lay- up).

This decrease leads to the failure to timing the 

situation correctly and to the weakness of the perception 

of the field during the performance complex skills of the 

DOI Number: 10.37506/ijfmt.v15i3.16200
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basketball, and the researchers believe that the reason 

for this is not given enough time to training the ability to 

estimate the situation that participates in the performance 

of the complex skills in accordance with the nature of 

the performance of the complex skill, so the researchers 

try to put a new methods of training by preparing quality 

exercises suitable to the players and there aged  and the 

aim is to make a positive impact in the ability to timing 

the situation performance of the complex skill (blocking 

and rolling - receiving the ball and lay- up) in basketball. 

They also hypothesis of the study that there was an effect 

of qualitative exercises using assistive tolls in the ability 

to timing the situation in the complex skill performance 

of the basketball (blocking and rolling - receiving the 

ball and lay- up).

The research community consisted of , the juniors 

of the National Center for the Care of Sports season 

2020-2021, and the time of the experiment was held 

on 18/10/2020 until 8/1/2021, and in terms of the field 
of conducting exercises and field experiments, the 
researchers chose the indoor sports hall of the Center for 

the Care of Sports in The al-hala city center of Babylon. 

Keywords: Quality exercise, ability to timing the 

situation, complex skill

Research methodology and field procedures: 

Research method:

  The method is one of the important factors 

followed by the researchers to solve their problem and it 

is must be suitable to the nature of the problem , as the 

nature of the problem is required to use the experimental 

method because it fits with it, and the design of the 
method of the two equal groups (experimental and 

control) with pre , post- tests.

Community and sample research:

The research community was limits by the juniors of 

the National Center for the Care of Sports season 2020-

2021, (12) players selected by the researchers by 100%, 

divided in to two equal groups in the random way as 

experimental group underwent training includes The use 

of qualitative exercises using modern assistance tolls 

while the control group continued to use the training 

method adopted by the trainer.

Devices, tools and means used in the research:

Means of datd collection:

- Arab and foreign sources and references.

- Personal Interviews.

- Tests and measurements.

- Test paper to record test results for players.

Tools and devices used:

- Legal basketball court (1).

- A light instrument (fitlait) contain of (4) parts.

- Light discs (LED Light Remont) (6) pieces.

- ( 2) ladder with a length of (8 m). 

- - movable plastic rings number (8) pieces .

- terraces with a height of (30) cm (2) pieces .

- Plastic contraindications at different heights (8) 

pieces. 

- Sports stopwatch type (Casio) number (2) 

pieces.

-  (3) Whistle type (FOX) .

- tape measure 7m.

- An electronic device to measure height and 

weight Chinese-made .

Field search procedures:

the chosen tests for variables:

First Test:

Name of the test: Ability to timing the situation 

(jumping on limits circles with numbers)

The purpose of the test : measuring the ability to 

timing the situation.
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- The instruments used (stop clock) draw on the 

ground eight circles with a diameter of 60 cm each and 

number the circles as shown in form (1).

-  Performance specifications / The player stands 
within circle number one and when you hear the starting 

signal he jumps by his feet together to circle 2 and then 

to circle 3 and so on to circle 8 in minimum time as he 

could .

Record:

Record the time it took the player to move across 

eight circles. 

Figure (1)

Ability to timing the situation (jumping on numbered 

circles)

Second Test:

Name of the test : complex skill test (blocking and 

rolling - receiving the ball and lay- up)

Test purpose: timing the performance of complex 

skill.

Test tools: basketball court, whistle, basketball, 

camera ,signs.

Description of performance: The player stands at 

point (A) at the area (A-B) of the zone and when you 

hear the whistle goes to point (B) to the right of the 

free throw area which is (6.50) m to make the offensive 

blocking attack then roll to receive the ball and perform 

the lay-up to the zone (one attempt) .

Registration: The performance is filmed then 
presented to the experts for evaluation of (10) degrees 

according to the prepared form by the researchers (the 

score is divided as follows):

-  Evaluate blocking and rolling of (3) degrees.

-  Evaluates the performance of receiving the ball 

from (3) degrees. Evaluates the performance of the lay-

up of (4).

Figure (2)

Shows the skill test on the basketball (blocking and 

rolling, receiving the ball, lay-up)

Field research procedures: 

Exploratory experiment:

It is a way to know the method of work field of the 
researcher in a scientific design and the same conditions 
to control and identify all problems and difficulties and 
make the research work easy to continue accurately 

where the exploratory experiment is (an experimental 

study carried out by the researcher on a small sample 

before doing the research with the aim of choosing 

research methods and tools) (8: p. 79).so that the 

researcher strated the test with sample (3)players out 

of the samples groups in 22-23/1/2020 , the researchers 

limits problems and difficulties and also time , the way 
of the tests ,assist team and all conditions belong the test.  

pre - Tests:

The researchers conducted the pre-test through the 

two groups on Wednesday and Thursday 28-29/10/2020, 

where the tests were in the following sequence:
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 - Testability to timing the situation.

- Complex skill test (blocking and rolling - receiving 

the ball and lay- up).

Training design:

The researchers prepared and organized qualitative 

exercises based on the personal experience of the 

researchers, and applied to the experimental group 

performance training units dated 29/10/2020 until 

29/12/2020,under trainer observation (using the 

assistance tools) and the researchers codified these 
exercises according to scientific bases, to be effective 
in developing the ability to timing the situation and 

Complex skill in basketball (blocking and rolling - 

receiving the ball and lay- up). The details of the specific 
exercises came using assistance tools in the training 

methods:

 - The period of the exercises (2) months.

- divided in to (8) weeks.

- as of (16)units.

- training units per week (2) units. 

-Exercise time per training unit (30-35) minutes.

-The application of exercises at the beginning of the 

training the trainer explain the aims of this exercises to 

the two groups to “teach the players a new experience 

such as various basic skills, game plans, complex skill 

components or theoretical information in the field of 
training and competition.”3

post- tests:

The research sample were conducted after the 

completion of the application of qualitative exercises 

using modern assistance tools prepared by the researchers 

and it was on Friday and Saturday (8-9/1/2021) the first 
day of the test of the ability to timing the situation and 

the second day of the test of skill in basketball (blocking 

and rolling, received the ball, lay-up ), taking into 

account that the pre- tests are in the same conditions as 

the post-tests.

Statistical means: Researchers used the statistical 

bag (spss) to analyze the results of the research:

 - Main .

- Standard deviation.

- Testing (t) of interrelated samples.

- Test (t) for independent samples.

Presenting the results, analyzing and discussing:

presentation and discussion of the results of 

pre and post- tests of the control and experimental 

groups of variables in research.

Presentation of test results of the control group 

of the variables and it analysis:

Table (1) Show the main, standard deviations, the (t)test of the control samples, the level of test significance 
and the difference morale of pre post-tests of the variables.

Variables

Pre-test Post- test

T test Sig level Sig type

Main
St.

deviations
Main

St.
deviations

Timing the situation (sec.) 8.161 0.6311 8.020 0.516 21.8 0.009 Sig

(blocking and rolling, 
received the ball, lay-

up(deg.)
6.294 0.409 6.921 0.215 6.148 0.002 Sig
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presentation of the results of pre post- tests of the experimental group of the variables researched:

Table (2) Shows the main, standard deviations, the (t) test of the experimental group, the level of test 
significance and the difference morale of the of the variables in research.

Variables

Pre-test Post- test

T test Sig level Sig type

Main
St.

deviations
Main

St.
deviations

Timing the situation (sec.) 8.303 0.491 6.9417 0.464 12.354 0.000 Sig

(blocking and rolling, 
received the ball, lay-

up(deg.)
5.805 0.609 7.726 0.450 16.600 0.000 Sig

presentation of the results of the post-test for the control and experimental groups of the variables 

researched:

Table (3)shows the (t) test value of independent samples, between the (post- post) test results between the 
control and experimental groups the level of test significance and the morality of the differences of the 

variables researched.

Variables

Control Experimental

T test Sig level Sig type

Main
St.

deviations
Main

St.
deviations

Timing the situation (sec.) 8.020 0.516 6.941 0.464 3.800 0.004 Sig

(blocking and rolling, 
received the ball, lay-

up(deg.)
6.921 0.210 7.726 0.450 3.968 0.005 Sig

Discussion of Results

 The results presented in tables (1) and (2) for tests 

of the ability to timing the situation and the complex skill 

(blocking and rolling, received the ball, lay-up). The 

shows significant differences between pre - tests to the 
post-tests of the control and experimental groups, and the 

researchers indicted that the reason for this significant 
difference to the exercises applied by methods prepared 

by the trainer in his training units.

The development of those abilities which are one 

of the most important basics of the game of basketball, 

which make the player able to perform the offensive 

skills well complex, which led to the existence of 

significant differences of the post- tests. As for the 
significant differences that appeared in the tables 
above for the research variables of the experimental 

group the researchers indicted as a result of their use 

of qualitative exercises using assistance tools, variety 

and changed by the performance of motor skills and 

different styles, distances and speed., To the ability to 

timing the situation represented by the high ability to 

control the field movement and perform the complex 
skills of basketball, and this was found in the qualitative 
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exercises prepared and applied by the researchers to 

the experimental group, as the qualitative exercises are 

the ones that “help to raise the level of complex skilled 

performances in various sports activities, and that these 

exercises reach the maximum degree of specialization in 

the development of skilled and physical performance as 

well as type and timing of performance.”4

“The Varity of the practice method helps to organize 

the motor program of the game with a high mechanism 

so that the player is ready to limit and solve the problems 

of playing easily,”5.

Also, the specific exercises that were prepared 
included exercises similar to the actual skills 

performance during the game and simulated by adopting 

performance-like conditions with the progression 

difficulty to develop the level of performance of the 
complex skills in basketball, , “the compatibility abilities 

if trained in a same conditions and the training exercises 

used in the training are similar in the motor performance 

of the movement to be taught and trained, that’s raise 

the characteristics of motor learnings movement skills6.

 It was also important the need to perform motor 

skills in different and changing forms and situations, 

that’s leads to the adaptation players in the performance 

of skills, as the player always needs to develop his skills 

and abilities to achieve the best level of achievement, 

as “it is necessary to reach the performance of the 

skill automatically through the constant repetition 

of performance and the use of various exercises 

characterized by changes of requirements and external 

factors during the exercise.”7

Based on this fact, the qualitative exercises using the 

assistance exercises prepared were carried out accurately, 

make equivalent situation between the development of 

the timing situation and the performance of the complex 

skill of basketball (blocking , rolling, receiving the ball, 

lay-up) which was reflected in the level of development 
by performance, as well as the accurate selection of the 

exercises taking into account the suitable of the research 

sample and their capabilities taking into account the 

continuous repeated exercise as well as the gradual of 

the level of difficulty.

As for the results presented in table (3) which show 

the preference of differences in of the experimental group 

in the post- tests, the researchers attribute that the reason 

for this development of ability (the ability to timing the 

situation and the complex skill of basketball due to the 

effectiveness of the quality of exercises prepared by the 

researchers, which was prepared using the assistance 

tools and relationship with the exercises and physical 

exercises applied to the players of the experimental 

group. 

The researchers also indicated this development 

to the balance between the specific exercises prepared 
and the use of exercises tools, which make it easy the 

process of learning and improving performance and 

organizing different exercises in learning a complex of 

skills in basketball to players under 16 years, schmidt 

(2000) confirms to “the organization of the exercise in a 
variety or changed and using sensational or tools is more 

influential in learning and the many attempts repeating 
constitute a clear development in learning”8 and the 

researchers were take care on graduating the difficulty 
of these exercises and change and diversification. 
“Researches has shown that the neuromuscular system 

responds better when it is sensing in a different way 

all the time and the neuromuscular system needs to be 

change in situation to adapt, which means performing 

different types of exercises for a few days and changing 

the number of repetitions, stress and exercises from 

other days.”9.

Conclusions and Recommendations

Conclusions:

 Based on the findings reached, the following 
conclusions were reached:

- The duration of the application of the exercises, 

represented by the number of training units, was 

appropriate in creating adaptations that reflect the extent 
to which the experimental research group developed the 

ability to assess the situation. 

- The quality exercises contributed to the 

development of the performance of the skill of the 

basketball complex (booking and rotation, receiving the 
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ball, peaceful shooting). 

Recommendations:

 In light of the findings the researchers recommend 
several recommendations:

- Researchers recommend the adoption of 

qualitative exercises as basic data when training 

basketball players.

- The need to legalize quality exercises to suit 

the level of age of players in terms of gender, biological 

age and training, because of their role in influencing 
performance.

- Conducting similar studies on other individual 

and group events, and on different age groups. 
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Abstract

The researchers decided to go into this study by applying a training method represented by (MetCon) 
training for the purpose of giving a clear and accurate scientific indication for coaches to develop these 
abilities because their development will contribute to reaching high skill performance through upgrading 
the physical capabilities and skill in defensive performance required to perform during play. The research 
aims to prepare (MetCon) exercises to develop rapid strength and defensive follow-up for young basketball 
players. And learn about the impact of MetCon training in developing rapid strength and defensive follow-
up for young basketball players. The researchers hypothesized that there is a positive effect of (MetCon) 
training in developing rapid force and defensive follow-up for young basketball players. The researcher used 
the experimental method in the method of (equal control and experimental groups) of pre and post-test for 
its suitability to the nature of the research, and the research community was determined by the young Hilla 
club basketball players for the year (2019-2020), whose number is (16) players. The research sample was 
represented by (12) players who were deliberately selected from the research community and distributed 
randomly into two groups, a control group and a group of MetCon training, and the most important conclusion 
was that the MetCon training has a positive effect in developing rapid strength and defensive follow-up for 
young basketball players.

Key Words: Metabolic conditioning (MetCon) , rapid strength, defensive foot movements. 

Introduction

In order to improve the training level and develop the 

special capabilities of the players, the coaches used many 

training methods and means to develop them in terms of 

physical, skill and planning, in line with the specificity 
of the game and their individual capabilities. Each game 

or event has its own 1 requirements in training and in the 
1 energy system prevailing in it, as the steps for success 

in all sporting events and activities require coaches 

and experts to follow the correct training method that 

achieves the goals set to reach the best achievements by 

following training methods that are commensurate with 

the characteristics and type of the game, the prevailing 

energy system, the level of players and their capabilities 

according to the movement path of skills for the 

purpose 2 of improving the level of sport achievement. 

(MetCon) training is one of the modern high-intensity 

functional training exercises, which is the nervous 

system exercises that require a relatively large muscular 

effort by stimulating the muscle groups and mobilizing 

the largest possible number of muscle fibers, this leads 
to her having the property of rapid muscle contraction, 

and she stimulated her to work with great capacity by 

focusing on the rapid force represented by explosive 

abilities and the force characterized by speed of skillful 

performance, therefore 3, it is called the exercises of the 

nervous system because it generates a great effort on it 

because of the nerve movements to mobilize the largest 

number of movement plaques, and then the adaptation 

and development of these capabilities occur 2.

Basketball is one of the games that is characterized 

by the rapid rhythm of switching between attack 

and defense and vice versa, and as a result of this the 

multiplicity of different movement performances, which 

are characterized by speed, strength and work with 

explosive capabilities in line with the various situations 
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that the player faces while playing, especially in defense 

to face the different attack methods, so mastering the 

performance of defensive skills, especially defensive 

follow-up, is an important requirement to win the game 

through strong and fast moves that enable the 3 player to 

take the best defensive place and reserve the opponent, 

Among this is the great importance of defensive follow-

up and its large space in defensive performance as 

well as the movement of the player for the purpose of 

possession of the ball and follow-up. The researcher’s 

opinion is to go into this study by applying a modern 

training method represented by (MetCon) exercises to 

develop and improve the strength, required speeds and 

explosive capabilities for defensive follow-up of youth 

basketball players 4.

Research problem:

The research problem is embodied in the presence 

of a weakness in the abilities of defensive skills 

performance of young basketball players as a result of 

the lack of appropriate training methods in developing 

these abilities as raising the training level of any player 

cannot be promoted, whether physically, skillfully, or 

planned without following modern training techniques to 

develop and master skills defensive, especially defensive 

follow-up, because it is the cornerstone of the beginning 

of the attack using physical, skillful, complex defense 

exercises, characterized by high intensity, combining 

strength and speed, by using methods that simulate 

the movement path of defensive follow-up according 

to competitive playing conditions, and through the 

researcher’s interest and follow-up to the training units, 

being a former player and his contact with coaches of 

the Iraqi Basketball Premier League for Youth, it was 

found that they are not given enough time to focus on 

training that needs a high level of speed and strength, 

maximum capabilities are complex and integrated to suit 

the movement path of defense follow-up, which led to a 

clear weakness in the possession of the rebound balls, and 

if any, it does not meet its purpose due to the failure to 

follow the appropriate methods that employ the physical 

side by using (MetCon) training in the skill side during 

training and the lack of awareness of the players about 

it and their lack of adaptation to perform such exercises 

and with high intensity with skill proficiency Follow-up 
defensive young basketball players.

Research objectives:

- Preparing (MetCon) training to develop quick 

strength and batch follow-up for young basketball 

players.

- Identify to the impact of (MetCon) training in 

developing rapid strength and defensive follow-up for 

young basketball players.

Research hypothesis: The (MetCon) training has 

a positive effect in developing the quick power and 

defensive follow-up of young basketball players.

Research fields: 

The human field: Young Hilla basketball players 

for the sports season (2019-2020).

Time field: From (11/12/2019 to 1/7/2020).

Spatial field: Martyr Hamza Nouri Hall for Sports 

Games in Babel Governorate Center

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental approach 

because of its suitability to the nature of the research. 

Community and sample research:

The research community was identified with the 
young basketball players of Al Hillah Sports Club for 

the 2019-2020 season, and their number is 16 players 

aged between (17-19), and the sample was chosen by 

an intentional method, then they were divided into two 

equal groups randomly, each group of 6 players, who 

represent 75% of the research community, and (MetCon) 

training was given to the experimental group.

Homogeneity and equivalence of the sample: 

The homogeneity and parity between the two groups 

(control and experimental) were performed in the 

dependent variables using the Levine test and (T)test for 

the independent samples of equivalence, in which the 
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significance level value appeared greater than (0.05), which confirms the homogeneity and parity of the two groups, 
as shown in table (1). 

Table (1) the F-test shows the levene test and the T. test for independent samples
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1 Explosive power Watts 0.41 0.54 0.22 0.84 Non sig

2 Velocity power Meter 0.65 0.85 1.54 0.32 Non sig

3
Defensive follow-

up
Second 3.04 0.31 1.60 0.160 Non sig

At a degree of freedom (10), and a level of 

significance (0.05)

Devices, tools and means used in the research:

Means of data collection:

- Observation.

- Tests and benchmarks.

- Personal interviews

- Questionnaire.

Tools and devices used:

- Sony Chinese imaging cameras.

- Computer (HP) of Chinese origin.

- A Chinese digital (Canon) camera of 25 images 

/ second.

- (8) basketballs, type (Molten), made in China.

- Two (2) electronic Chinese-made electronic 

stopwatch.

- 25m metal tape measure.

- 12 plastic signs of different heights.

- Fox whistle, count (3).

- Agility ladder, length of 8 m.

- Barriers, 30 cm high, count (4).

Field research procedures:

Determine the tests for the skills studied: For 

the purpose of determining special capabilities, the 

researcher sought to seek the use of scientific sources 
and research that dealt with the above topic and was 

presented to a group of experts and academics in the field 
of basketball with scientific and field experience and the 
elements of quick force and follow-up were identified.

- Explosive power.

- Velocity power.

- Defensive follow-up.

Tests and measurements used in the research:

Velocity power Tests:

First: The vertical jump test of stability. (1)
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The purpose of the test: Measurement of the 

explosive power of the muscles of the legs and the stump.

Second: the three-partial test (right and left). (2)

The purpose of the test: Measurement of force 

characterized by velocity for all parts of the body.

Third: the defensive follow-up test: (3)

The purpose of the test: Measure the speed of 

defensive follow-up performance.

Exploratory experience:

The exploratory experiment was conducted before 

the start of the basic experiment on Friday 2/10/2020 

in order to find out the most important obstacles 
and negatives in order to be addressed, and among 

the objectives of the exploratory experiment are the 

following:

- Identify the difficulties that the researcher may 
face while applying the tests in the main study

- Knowing the maximum intensity for each 

exercise and rationing on the basis of that.

- Training of assistants on how to take the tests.

- The extent to which the individuals of the 

research samples understand the proposed exercises

- Ensure that tests are easy to apply while saving 

time and effort.

Pre-test:

The pre-tests were conducted on Monday 12/10/2020 

at four o’clock in the afternoon. They included rapid force 

tests represented by their effect on the nervous system, 

which are the explosive ability test and the characteristic 

velocity force, then a defensive follow-up test.

Main experience:

 MetCon training has been prepared, and these 

exercises include the skills and physical aspects in a 

manner consistent with the capabilities and capabilities 

of young basketball players on 18/10/2020, and it was 

distributed in the training units in a coordinated and 

appropriate manner, taking into account the components 

of the training load (intensity, repetitions, appropriate 

rest periods), to be able to develop the physical and 

skill capabilities of the experimental research group to 

achieve the objectives and goals of the training process 

and research.

Details of the component exercises used for the 

experimental group:

- The total number of training units will include 

exercises (24) doses.

- The number of training units per week is (3) 

doses for a period of (8) weeks.

- The time for one training dose is (25-30) 

minutes.

- Training days during the week will be (Sunday, 

Tuesday, Thursday) for the experimental group (MetCon 

Training).

- The goal of MetCon training is to develop 

explosive ability and strength, advantage with speed and 

follow-up defense for young basketball players.

- Taking into account the training and orientation 

pregnancy during the one week and between the eight 

weeks through rationing of intensity, size and intensity.

Post-test:

 The post tests were conducted on Sunday 

13/12/2020, taking into account the same circumstances, 

conditions and instructions that were used in the pre-

tests.

Statistical methods used:

- Mean.

- Std. Deviation.

- Leven test for homogeneity.

- (T) test for cross-linked samples.

- (T) test for independent samples.
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Presentation, analysis and discussion of results:

Presentation of the results of the experimental 

and control groups in the pre and post-tests in the 

rapid force and defense follow-up is under discussion.

Table (2) it shows the arithmetic mean and the standard deviation in the results of the pre and post-tests of 
the experimental and control groups in the quick force and the defensive follow-up.
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Velocity 
power

Explosive 
power

Watts 11.21 1.14 11.94 0.90 12.98 0.80 14.93 0.84

Velocity 
power

Meter 4.33 0.393 4.810 0.439 5.20 0.60 6.81 0.62

Skillfully
Defensive 
follow-up

Number 16.40 1.42 17.06 1.12 14.34 0.94 12.25 1.14

Presenting the differences of the arithmetic mean and the standard deviation between the pre and post-tests of 

rapid strength and the defensive follow-up of the experimental group (MetCon training ), analyzing and discussing 

them. 

Table (3) it shows the difference of the arithmetic mean, its standard deviation, (t) value, the level of 
significance, and its significance the differences between the results of the pre and post- tests in the explosive 

ability and force characterized by speed and defensive follow-up of the experimental group (MetCon 
training).

Testing Measuring unit
Difference of 

means

Standard 
deviations 
difference 

T value
Calculated

Sig level Sig type

Explosive power Watts 284.9 83.72 8.33 0.000 Sig

Velocity power Meter 2 0.63 7.79 0.001 Sig

Defensive follow-up Second 4.81 1.89 6.21 0.002 Sig

Degree of freedom (5), level of significance (0.05)
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Discuss the results of Velocity power and 

defensive follow-up for the experimental group 

(MetCon training).

Through the presentation and analysis of the results, 

it was noted that there are significant differences between 
the pre and post measurements and in favor of the post-

test in the explosive power test, the researcher attributes 

the reason to the use of the MetCon training method, 

in which exercises characterized by high intensity and 

explosive movements related to rapid rebound jumps 

using all parts of the body as Step up (Burpee. Squatting) 

exercises. All of these exercises depend on combining 

force with speed with harmonic movements under the 

influence of the central nervous system And with a high 
intensity to develop explosive power.

Through the presentation and analysis of the results, 

it was observed that there are significant differences 
between the pre and post measurements and in favor 

of the post- test in the characteristic strength test with 

the speed. The crisis adaptations of the central nervous 

system by mobilizing the largest number of motor units 

during muscle contractions repeatedly and in the shortest 

possible time.

Table (3) showed that there are significant differences 
between the pre and post- test in the defensive follow-

up test for the experimental group (MetCon training 

) and in favor of the post test, as this group showed a 

significant development in the test of defensive follow-
up skill as a result of the impact of the MetCon exercises 

that the researcher inspired from actual competition 

situations similar to conditions different play and focus 

on developing fast force special abilities associated with 

this skill, Represented by the explosive ability and the 

distinctive force of speed, such as jumping, jumping, 

partridge and pushing up with the two legs in the 

manner of special compound harmonic exercises with 

follow-up with one hand, both hands were entrusted 

to the basket through successive jumping exercises 

over the huts and terraces as “choosing the appropriate 

exercises enables the coach to develop physical qualities 

and at the same time to perfect the player’s skills” (4), 

as well as developing follow-up in conditions similar 

to competition by making a box-out movement, so the 

defender tries to occupy the right place according to his 

expectation of bouncing the ball. 

Presenting, analyzing and discussing the differences 

of the arithmetic mean and the standard deviation 

between the pre and post-tests of the control group.

Table (4) it shows the difference of the arithmetic mean, its standard deviation, (t) value, the level of 
significance, and its significance the differences between the results of the pre and post-tests in the explosive 

power and force characteristic of the velocity of the control group.

Testing
Measuring 

unit
Difference 
of means

Standard 
deviations 
difference 

T value
Calculated

Sig level
Sig 
type

Explosive power Watts 1.77 1.38 3.13 0.026 Sig

Velocity power Meter 0.78 0.61 3.45 0.018 Sig

Defensive follow-up Second 2.06 1.09 4.61 0.45 Sig

Degree of freedom (5), level of significance (0.05)

Discussing the results of the explosive ability and the force distinguished by the speed and defensive follow-up 

of the control group between the pre and post- tests.
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Through the presentation and analysis of the results, 

it was noticed that there are few significant differences 
for the control group in the explosive ability test between 

the two measurements before and after, and in favor of 

the post test. The researcher attributes the reason for 

the significant differences to the effect of the regular 
approach set by the trainer in addition to the continuation 

and regularity of the players in training, which had a 

clear role, on the development of motor abilities. (Saad 

Mohsen) asserts, “Whatever the scientific and practical 
methods of their culture differ, the training program 

inevitably leads to the development of achievement, if 

it is built on a scientific basis in the training process, 
programming and using the appropriate intensity and 

progression and noting individual differences as well 

as the use of optimal repetitions and effective interval 

periods under the supervision of specialized trainers 

under good training conditions in terms of place, time 

and tools used”(5), in which exercises were used that were 

performed repeatedly and in a simplified and sequential 
manner, according to scientific and well-studied training 
standards.

Through the presentation and analysis of the results, 

it was noticed that there are few significant differences 
for the control group in the strength test characteristic of 

speed between the two measurements before and after 

and in favor of the post test. The researchers attribute 

the reason for the significant differences to the effect of 
the regular approach developed by the trainer as it had 

an effect on the members of the control group sample. 

Continuity in training, feedback and commitment 

throughout the week helped in the development and 

implementation of the trainer’s program prepared in an 

accurate manner, according to his style. In addition to 

his choice of exercises that play a role in development, 

Bastwissi Ahmed and Abbas al-Samarrai (1994) 

mentions: “Exercises are organized and targeted 

movements through which they obtain the development 

of motor and skill qualities in the field of life and sports” 
(6).

Table (4) showed that there were not significant 
differences between the pre and post-test in the defensive 

follow-up test of the control group, as it showed that the 

control group did not increase its performance level in 

the defensive follow-up tests. The researcher attributes 

the reason for the lack of development of the defensive 

follow-up of the control group in the post-tests to the 

lack of the curriculum followed by the trainer to special 

exercises related to developing the defensive follow-up. 

While the experimental group showed significant results 
between the pre and post measurements in the defensive 

follow-up test due to the training of (MetCon) which 

the researchers believe has had an effective impact on 

the development of the experimental group players. The 

researchers also attribute the lack of development to 

the lack of the methodology used by the trainer to rapid 

force training to develop explosive ability and force 

characterized by speed and its limitation to general and 

unregulated skill training and lack of difficulty and focus 
on the control and control capabilities of movement 

relationship to defensive follow-up, and it is not directed 

to achieve a specific goal or to develop defensive follow-
up, unlike the experimental group on which (MetCon) 

exercises were applied to develop quick strength and 

skill at the same time, as it included exercises for physical 

abilities in addition to skill exercises, and these had an 

active role in the accuracy and speed of performance of 

the mentioned skills, which led to their development In 

the experimental group, it did not develop in the control 

group.

Presentation of the results of the differences 

between the control and experimental groups in the 

dimensional tests of rapid forces and defense follow-

up, analyzing and discussing them. 
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Table (5) it shows the differences of the arithmetic mean for the tests of explosive power, rapid force, and 
post-defense follow-up of the two research groups (experimental - control).
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Explosive 
power

Watts 12.98 0.80 14.93 0.84 1.94 4.08 0.002 Sig

Velocity 
power

Meter 5.20 0.60 6.81 0.62 1.61 4.54 0.001 Sig

Defensive 
follow-up

Second 14.34 0.94 12.25 3.43 2.09 3.43 0.006 Sig

Degree of freedom (10), level of significance (0.05).

Discussing the results of the explosive ability and 

force tests characterized by velocity and defensive 

follow-up of the two research groups in the post- tests.

Through what has been presented in tables (5), the 

researchers attribute the significance of the differences 
in the explosive ability test between the two groups 

(experimental and control) to the effect of special MetCon 

exercises prepared by the researcher, as these exercises 

contributed to the development of explosive ability 

among young basketball players, It was performed in an 

orderly and orderly manner, with effective repetitions 

and adequate rest periods, and was characterized by 

diversification and focus on the explosive ability to be 
developed, and this was confirmed by Qasim Hassan 
that “special exercises contain an element or several 

elements of effectiveness similar to the movement 

or close to it towards the movement or the force of 

movement” (6), also, the skillful physical compound 

MetCon training contributed to the development of this 

important ability by using the jumping, jumping and 

partridge exercises over the huts and stables and then 

following up on the basket. As for the control group, 

there was a development in the explosive ability, but in a 

small percentage because the trainer’s exercises were not 

a wave to develop the abilities of the defensive follow-

up, such as the exercises of the MetCon, which the 

researchers focused in it, rebound exercises by jumping, 

jumping and partridge, with follow-up on the basket to 

receive the ball.

Through what has been presented in tables (5), we 

note the presence of significant differences between 
the tests of the two groups (control and experimental) 

in the strength test of the advantage with speed and 

in favor of the experimental group due to the MetCon 

training prepared by the researchers, as these exercises 

contributed to the development of this group in the post-

test measurements that distinguish it with repetitions 

the persistent severely under-maximum, represented by 
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the bug jumping exercises over specific marks on the 
ground, the repeated rebound jumps over the barriers 

and the stairs and the boxes with both feet or one foot, 

and the skill exercises of the defensive foot movements 

represented by the defensive move and defensive 

follow-up. All these exercises had a positive effect on 

the development of the MetCon group in the strength 

test characterized by speed.

Through what has been presented in the tables (5), 

we note that there are significant differences between the 
results of the two groups in the post- tests for defensive 

follow-up and in favor of the MetCon training group, 

the researchers attribute the reason for these differences 

to the fact that the training of MetCon had a positive 

and important effect in developing the skill of defensive 

follow-up because it is similar exercises to playing 

conditions through the presence of the attacker, the 

researcher noticed during the training units that when 

the players’ implementation of the exercises is linked 

to the presence of the attacker, their implementation 

of those exercises and duties is characterized by 

great seriousness and focus, which contributed to the 

increase in the rapid transmission of nerve signals to the 

working muscles as well as the internal compatibility 

as the planned, organized and continuous training has 

an effect. Effective in developing compatibility and 

upgrading work among highly common motor units (7), 

this is consistent with what Hara mentioned that “the 

benefit of special exercises lies in being directed, that is, 
they can distribute the kinetic effects of them more than 

other exercises.” (8), also the researcher agrees with what 

Muhammad Abdul Rahim Ismail indicated. As much as 

possible, creating a lot of playing situations similar to the 

conditions of competition leads to the creation of a team 

accustomed to matches “ (9) , the MetCon training aims to 

develop the explosive abilities of harmony between the 

speed of the ball bouncing from the basketball board and 

the jumping of the players, as this was a positive effect on 

the accuracy of the performance of this skill, because the 

player’s success in receiving the rebound ball from the 

basket depends on his ability and ability to match during 

the jump and receiving the ball, we conclude from this 

that the development of the compatibility of following 

the defensive rebound balls has a great impact on the 

development of this skill, as the basketball player must 

have explosive ability and a high compatibility between 

the eyes, arms and legs when performing this skill, and 

this is confirmed by Louay Ghanem. The hand and the 
leg are the most important factors for the performance of 

the athlete, and there is a transmission of nerve signals 

between the nervous and muscular systems. Therefore, 

all movements that he performs require a degree of 

compatibility between the nervous system and the 

muscular system necessary for the performance of skills 

” (10), as well as the development of defensive follow-

up skill for a group of MetCon exercises is due to the 

specificity and quality of these exercises because they 
are comprehensive exercises for all parts of the body, 

such as Burpee exercise. Squattin and thus, MetCon 

exercises the main role in developing this important 

skill that has a major role in deciding the outcome of the 

game with basketball. The use of optimal repetitions and 

intermediate periods of interval influencing as well as 
training to take the appropriate place using the maneuver 

with the feet based on the expectation of rebounding 

the ball from the correction board had a positive effect 

in developing the defensive follow-up of the group of 

MetCon exercises.

Conclusions and Recommendations

Conclusions:

 In light of the results that the researchers have 

reached through the field experiment, he concluded the 
following:

- The experimental group achieved good results 

in arithmetic mean differences between the two pre-post 

measurements and in favor of the post-test in the rapid 

strength tests and defensive follow-up.

- The control group did not achieve good results 

in the arithmetic mean differences between the two 

pre-post measures in the rapid strength tests and the 

defensive follow-up).

- The experimental group achieved good results 

in arithmetic mean differences in the two dimensional 

measurements in tests of explosive power and strength 

characterized by velocity and defensive follow-up.
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- MetCon training is an advantage in developing 

rapid strength and defensive tracking of the experimental 

group.

Recommendations:

- The necessity of using modern training methods 

such as MetCon training and in various sports by coaches 

in order to save effort and time and achieve training 

goals.

- Adopting MetCon training and codifying it 

according to energy systems in order to save effort 

and time and achieve training goals in line with the 

capabilities, capabilities and preparation periods of the 

trainees.

- Adopting complex and functional exercises 

according to the dynamic course of the skill for the 

purpose of developing defensive follow-up for young 

basketball players.

- Conducting other studies and research using 

other modern training methods on different age groups 

with different skills and for both sexes in different 

games. 
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Abstract

The researchers used the experimental design, as for the research community, the third-year students in the 
College of Physical Education and Sports Sciences at the University of Kufa for the academic year 2020-
2021, whose number is (56) students, then a sample consisting of (20) students was selected in order to 
apply the main experiment on it according to the experimental design of one group, then tests of biomotor 
abilities and artistic gymnastics skills were applied to them, and appropriate statistical treatments were used 
to reach the results, after which the results were presented, analyzed and discussed, and he reached the 
following: The use of exercises according to the pedagogy strategy of the project has a positive effect on 
developing some biomechanical abilities and learning some artistic gymnastics skills for students. The use 
of exercises according to the pedagogy strategy of the project is better than the method used, which increased 
the development of some biomechanical abilities and learned some technical gymnastics skills for students.

Key Words: Project pedagogy strategy, artistic gymnastics, biomotor abilities

Introduction

The strategy of (project pedagogy) is one of the most 

important modern methods that depend on intellectual 

and practical interaction 1 between the teacher and 

the student by giving the student a major role in the 

educational process and the extent of their benefit in 
learning the basic skills in gymnastics, which is an 

important base for progress, it makes teachers spend 

most of the time learning on performing these skills 

and learning them properly and giving them a greater 

share in the educational curricula 2, to learn motor skills. 

Therefore, it requires us to look for methods and methods 

that accelerate the learning process, especially those that 

give a “prominent” role to the learner in discovering what 

he needs of the methods, there are many methods and 

strategies that help to quickly learn and acquire motor 

skills, and each sporting event has its own movement 

performance that distinguishes it from other activities, 

most of the previous studies dealt with methods and 3 

strategies in terms of influencing the learning of motor 

skills while their effect is not limited to the learning 

process only, but rather this effect extends to another 

process, and that achieving the level of proficiency in 
learning helps ease the recall of the learned material, 

as memory in its general sense is the support the basic 

element of mental activity and that the human mind 

would not grow or develop in the absence of memory, it 

is the basis of all learning and adaptation processes, it can 

also be said that the process of learning, remembering 

and performing 4 are interrelated processes that are 

difficult to separate. While the performance is based on 
how this information is used, and your gymnastics is 

one of the sporting activities that are characterized by 

its difficult performance that depends on the effort of the 
individual learner in particular, and it is taught within 

the curricula of the Faculties of Physical Education and 

Sports Sciences in both theoretical and practical aspects 
5.
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Research problem :

Through the follow-up of the researchers, they found 

that the educational process should be characterized 

by diversity in the use of strategies, methods and 

methods by those in charge of the education process. 

The corresponding thing is that most of the gymnastics 

lessons that are presented to learners according 

to teaching strategies may not be compatible and 

compatible with modern trends and developments in the 

educational process, and that these strategies should take 

into account the discovery of the ideas and concepts of 

learners, therefore, the researchers decided to use the 

pedagogy strategy of the project, seeking to contribute 

to the teaching process with effective strategies, in order 

to bypass many of the weakness factors that may face 

learning some basic skills in your artistic gymnastics and 

to develop some of the biomechanical abilities associated 

with them through the use of various exercises, that is, 

a combination of exercises, devices and tools, modern 

or innovative help to reduce the effort exerted and the 

length of the period allocated to learning as well as the 

accuracy of learning.

Research objective:

- Preparing exercises according to the project 

pedagogy strategy.

- Identify the impact of the project pedagogy 

strategy on developing some biomechanical abilities and 

learning some artistic gymnastics skills for students.

Research hypothec : There is an effect of the 

project pedagogy strategy in developing some biomotor 

abilities and learning some artistic gymnastics skills for 

students.

Research fields:

The human field: Third-year students in the College 

of Physical Education and Sports Sciences / University 

of Kufa for the academic year 2020-2021.

Time field: From 11/11/2020 to 29/1/2021.

Spatial field: Gymnastics hall at the College of 

Physical Education and Sports Sciences / University of 

Kufa..

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental approach 

by designing the experimental two equal groups 

(experimental and control).

Research community and sample:

The third-year students in the College of Physical 

Education and Sports Sciences at the University of 

Kufa for the academic year 2020-2021 are determined, 

and their number is (56) students, and then a sample 

of (20) students was chosen in order to apply the main 

experiment on it according to the experimental design of 

one group.

Methods of data collection: 

- Questionnaire.

-  Scientific sources and references.

-  Tests.

Devices and tools used:

- Legal rugs (1).

- Calculator (Dell) 5040 count (1).

- Signs.

Field procedures:

Determination some technical gymnastics skills, 

biomotor abilities and their tests:

 Some skills were selected (front hands jump 

on the ground movements device, front hands jump on 

the jump platform and standing on the shoulders from 

weighted on the parallel device), and also biomechanics 

were identified by researchers after consulting with 
experts and approved by an agreement rate (100%).

Exploratory experience: 

The experiment of (front hands jump on the ground 

movements device, front hands jump on the jump 
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platform and standing on the shoulders from weighting 

on the parallel apparatus, the explosive power of the 

arms, the strength of the arms and legs, the high chuck, 

handling, aiming from stability) was conducted on (8) 

students, and that is at exactly ten o’clock in the morning 

on 7/12/2020 , the performance was evaluated by the 

arbitrators, and after (5) days the skills were evaluated 

again and by the experts themselves, and the results 

were confirmed in the evaluation form. 

Scientific foundations:

Validity: Use (content validity) in the research after 

conducting an interview with experts and specialists, as 

“content veracity is one of the most valid types of use” 
(1).

Reliability: It is “that the test gives the same 

results if it is re-applied to the individuals themselves 

under the same circumstances.” Accordingly, the test 

reliability factor was found by testing and retesting on 

the pilot sample, as it was conducted on 12/7/2020 and 

it was repeated on 12 / 12/2020 on the same sample 

and in similar conditions and the stability coefficient 
of the tests was high, as the stability coefficient of the 
front hands jump test on the ground movements device 

reached (0.88) and the front hands jump test on the jump 

platform (0.85) and the shoulder standing test weighted 

on the parallel device (0.87). ), The explosive test for 

the arms (0.88), the strength test for the arms (0.84) 

and the strength for the two legs (0.90), which are high 

coefficients.

Objectivity: Objectivity of the test “is a test in 

which there is no discrepancy between the opinions of 

the arbitrators if the arbitration of the individual tested 

more than one judgment” (2) and the correlation between 

the results of the arbitrators is used. It was found from 

the results that the test is highly objective.

Description the selected tests:

First: The test: Throwing a 2 kg ball from the 

sitting farthest distance. (1)

Test objective: To measure the explosive force of 

the arms.

Tools used: Flat space, small rope, weight ball (3 

kg), chair.

Performance description: The player sits on the 

chair and back straight, the medical ball is held by the 

hands in front of the chest and below the chin, then the 

laboratory is tied with the rope around his chest and held 

from behind the chair in order to prevent the body from 

moving forward with the ball, then the student throws 

the ball forward with the hands.

Conditions: Each player has two attempts that 

count as the best attempt.

Registration: The distance that the ball travels in the 

direction in front of the chair is recorded for the best of 

two attempts, and the distance is recorded to the nearest 

centimeter

Second: bending and extending the arms (the 

maximum number in 10 seconds).(2)

The purpose of the test: To measure the force 

characteristic of velocity in the arms.

Tools :Handball court, stopwatch, whistle to signal 

start and end.

Performance description: From a standing 

position, bending and extending the arms, the maximum 

possible number in (10 seconds).

Test evaluators:

- Register : Calling names and registering the 

number of times performed.

- Timer: Timed the test.

Register: Registered for the player the number of 

times to bend and stretch within 10 seconds.

Third: The test: The test of the forward jump 

with the two legs within (10 seconds).(3)

The purpose of the test: To measure the force 

characteristic of velocity of the two legs.

Tools: flatbed area, tape measure, stopwatch, 
whistle, chalk.
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Description performance: The player stands on 

the starting line and when the start beep is heard and 

the stopwatch starts, the laboratory starts at full speed 

by leaping forward with the two legs from the moment 

of the start whistle until the arrival of the timing and the 

distance that the student has traveled is calculated during 

the time.

Register: The distance covered is measured in 

meters and its parts over time.

Pre-test.

 The sample was organized and distributed to the 

unit timings and their names were recorded on Tuesday 

12/8/2020, in cooperation with the subject teacher to 

explain the test procedures and students’ performance of 

them.

Implementing the educational curriculum: After 

performing the pre-tests for the research group, the 

researchers did the following:

- Total units (10) educational units.

- The number of units (two educational units) per 

week.

- The teaching unit time (90) minutes.

- Main section time (60 minutes).

- The applied department time (45) minutes.

- Exercises were applied to the experimental 

group.

Post- tests.

 The tests were conducted on Tuesday 19/1/2021. 

Statistical analysis: Use the statistical bag for the 

social sciences, seventeenth edition(spss)

The statistical methods used:

- Mean.

- Std. Deviation.

- Correlation coefficient (Pearson).

- (T) test for independent samples.

Presentation and analysis of results: -

Presentation of the experimental group results: - 

Table (1) shows the results of the experimental group.

N Variables

Pre- test Post- test

T
 c

ol
lo

ca
te

d 

Si
g 

le
ve

l

Si
g 

ty
pe

M
ea

n

St
d.

 D
ev

ia
ti

on

M
ea

n

St
d.

 D
ev

ia
ti

on

1 The explosive power of the arms 4.87 0.26 5.67 0.82 8.14 0.001 Sig 

2 The strength of the arms 5 0.46 7.01 0.32 9.52 0.000 Sig 

3 Capacity for two men 6.26 0.46 9.01 0.32 11.17 0.000 Sig 

4
The front hands jump on the ground 

movements device
4.76 0.89 6.54 0.48 8.93 0.004 Sig 

5 Front two hands jump on the jump platform 3.5 0.44 6.37 0.98 12.47 0.001 Sig 

6
Stand on the shoulders of a weighted on a 

parallel machine
4.88 0.79 6.81 0.69 10.6 0.000 Sig 
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By displaying the results in table (1), it was found 

that there are differences in the arithmetic mean and 

standard deviations of the results concerned with the 

tests before and after the experiment, and in order for 

the researchers to know the truth of these differences 

and discrepancies between the tests before and after the 

experiment, use the T-test, in which the results indicated 

that all the results The moral came, which indicates the 

existence of a difference and for all the tests.

Discussion

It is evident that there are significant differences in 
the experimental group in all the tests and in favor of the 

post-tests, and the researchers attribute the emergence of 

such differences to the use and follow-up of the group 

exercises according to the project pedagogy strategy in 

developing some biomechanical abilities and learning 

some technical gymnastics skills for students that have 

influenced them. Various sporting events, as they must 
be practiced without exception, especially exercises 

according to the project’s pedagogical strategy, in order 

to overcome and reduce effort, as well as the presence of 

elements of suspense and excitement “ (4). 

 The researchers believe that the use of exercises 

greatly contributes to developing abilities, because the 

ability to make decisions and proper performance is 

based on a good vision, so when the student exercises 

specific exercises with auxiliary means related to 
various skills, as a result of repeating these exercises, 

they contribute to the acquisition of these abilities ” (5).

 The researchers can attribute the reason for 

the moral differences due to the fact that the exercises, 

which facilitated and increased the clarification of the 
required skills, were reflected positively by the results 
of good understanding and awareness of the features, 

characteristics and parts of the skill, and this was not 

available and available for the control group and modern 

learning works to form a clear perception of movement 

because “the auxiliary means on learning, she was able 

to clarify difficult skills, give them clear explanations 
and perceptions, enrich them with illustrations, and alert 

the learner to errors that may occur in performance (6).

Conclusions and recommendations:

Conclusions

- The use of exercises according to the project 

pedagogy strategy has a positive effect on developing 

some biomechanical abilities and learning some artistic 

gymnastics skills for students.

- The use of exercises according to the strategy 

of the pedagogy of the project is better than the method 

used, which increased the development of some 

biomechanical abilities and learned some technical 

gymnastics skills for students.

- The exercises according to the pedagogy 

strategy of the project had the effect of controlling the 

correct performance of your gymnastics skills.

Recommendations:

- Adopting an exercise curriculum according 

to the project pedagogy strategy in the process of 

developing some biomotor capabilities and learning 

some technical gymnastics skills for students.

- Reliance on exercises according to the project 

pedagogy strategy as an essential part of the curriculum 

content for artistic gymnastics skills for students.

- Emphasis on disseminating the contents of 

exercises according to the pedagogy strategy of the 

project in developing some biomechanical capabilities 

and learning some technical gymnastics skills for 

students and benefiting from the experiences you provide 
in the educational process. 
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Abstract

The importance of the research lies in the preparation of qualitative exercises in a scientific way, as 
researchers see that they affect the development of the ability to speed the movement response and the 
complex skill (V cat rotation, receiving the ball, lay-up shot) for the beginners of basketball. The objective 
of the research was to: Prepare qualitative exercises using auxiliary means, to identify the effect of specific 
exercises in developing the ability to speed the movement response and the compound skill (V cat rotation, 
receiving the ball, lay-up shot) for junior basketball. The researchers used the experimental approach in 
solving the research problem, and on the research community, the research community was identified with 
the (12) players of the Al Hilla Sports Club for the 2020-2021 sports season, and they were distributed 
into two groups equally in a random way (the draw method), and then dealt with Data using appropriate 
statistical methods.

Key words: Qualitative exercise, speed motor response, complex skill of basketball. 

Introduction

There is no doubt that scientific research has become 
one of the most important necessities in our modern 

society in reaching the highest levels for all aspects of 

life by recognizing what God has endowed man 1 with 

different capabilities and energies in an attempt to achieve 

the greatest possible benefit from scientific theories and 
their application to serve and develop society, including 

the sports field and many sporting events may require a 
great deal of time to reach the high level of capabilities 

and capabilities 2.

One of the games that has become of great interest 

in recent times is the game of basketball, which is one 

of the most popular games in the world, and the game of 

basketball requires a great speed of movement to perform 

its skills, as it requires the players when performing their 

skills to high harmonic abilities 3.

And that the skillful performance of the basketball 

game requires a high level of motor response speed in 

addition to physical preparation, the offensive skills 

are characterized by the difficulty of their rapid and 
surprising skill performance, so it is important that 

the ability to speed the movement response and skill 

performance serve one another to achieve the goal, and 

it can stand on the player’s ability level through these 

variables.

So, through the researchers’ field experience, they 
identified their research problem, and they noticed that 
there is a noticeable decrease in skill performance in the 

runs where the level of technical performance is very 

high or the continuation of the match for longer periods 

of time, and this decrease leads to slow movement to take 

the right place during the performance of those skills. 

The researchers believe that the reason 4 for this is not 
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giving priority to the ability to speed the motor response 

that directly participates in the skillful performance 

in a manner consistent with the nature of the motor 

performance, so the researchers decided to go into this 

experiment by preparing specific exercises and the aim of 
it is to have a positive effect on the ability to speed motor 

response and complex basketball skill (V cat rotation, 

receiving the ball, lay-up shot) for junior basketball 4. 

Consequently, the researchers set the objectives of the 

research, which are (preparing qualitative exercises for 

basketball, identifying the effect of specific exercises 
on the ability to speed motor response and the complex 

skill of basketball (V cat rotation, receiving the ball, lay-

up shot) for junior basketball. Likewise, they assumed 

that there was an effect of specific exercises on the 
ability to speed motor response and the complex skill 

of basketball (V cat rotation, receiving the ball, lay-up 

shot) for junior basketball 5. As for the areas of research, 

they were represented by the basketball players of the 

Al-Hillah Sports Club for the 2020-2021 sports season, 

and the time for conducting the experiment was from 

18/10/2020 to 8/1/2021. As for the place of conducting 

exercises and field experiments, the researchers chose 
the sports hall Closed to the Sports Talent Center in 

Babel Governorate. 

Research methodology and field procedures: 

Research Methodology

The approach is one of the important factors that the 

researcher follows to solve his problem, and it is chosen 

according to the nature of the problem to be studied, as 

the nature of the problem necessitates researchers to use 

the experimental approach because it is consistent with 

the nature of the research problem, and by designing the 

method of the two equivalent groups (experimental and 

control) with the pre and post-tests.

Community and sample research:

The research community was determined by the 

junior sports club Al Hilla club players for the sports 

season (2020-2021) and they numbered (12) players 

and the researcher selected them entirely for the 

experiment, and they were distributed into two groups 

equally by random method (lottery method), and then 

the experimental group underwent training that includes 

the use of specific exercises while they remained The 
control group uses the usual coaching curriculum.

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and the internet.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results.

Tools and devices used:

- Legal basketball court.

- A tape measure (7 meters).

- A fitlight device consisting of (4) parts.

- Optical discs (LED Light Raymont), count (6)

- Floors and barriers of different heights (40.30), 

count (10).

- A Chinese electronic device for measuring 

height and weight, count (1).

- A mobile ground ladder with a length of (8 m) 

count (2).

- Mobile plastic rings, (8).

- (3) Casio sports stopwatch.

- (1) whistle type (FOX).

- Office tools (papers and pens). 

Field research procedures:

Determine the tests for the skills studied:

Ability to speed the motor response test: (1)

Title of the test: Nelson test.

The purpose of the test:. Measurement of motor 

response velocity.
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The tools: 20m barrier-free space zone / whistle / 

stopwatch / duct tape / tape measure. 

Measures: The test area is planned with 3 lines, the 

distance between each line is 6.40m and the line length 

is 1m.

Performance description: The player stands on 

one end of the center line and the middle line is between 

the feet so that his body bends forward slightly, the 

arbitrator holds the stopwatch with one of his hands 

and raises it to the top and then quickly moves his arm 

either to the left or right and at the same time he turns 

on the stopwatch, and the laboratory responds to the 

hand signal he tries to run at full speed in the specifi ed 
direction to reach the lateral line that is away from the 

center line (6.40), and when the laboratory crosses the 

correct side line, the referee stops the clock and gives the 

tester (10) consecutive attempts between each attempt 

of (20) seconds and with (5) attempts on each side, as 

shown in fi gure (1). 

Registration method: The time for each attempt 

is calculated to the nearest (1/10) seconds, and the 

laboratory score is the average of the ten attempts.

Figure (1)

Motor response velocity.

Compound skill (V Cat and rotation - Receiving 

the ball – Lay-up shot) test:

Title of the test: Compound skill (V Cat and 

rotation - receiving the ball – lay-up shot) test.

The purpose of the test:. Evaluates the performance 

of Compound skill (V Cat and rotation - receiving the 

ball – lay-up shot).

The tools: Basketball court, whistle, basketball, 

photography camera, signs 

Performance description: The player stops at 

point (A) when hearing the starting whistle, he starts a 

distance of (4,20) m to the (A-B) area of   the forbidden 

area and then changes direction to point (B) a distance 

of (5,70) m, then turns and starts towards the goal to 

receive the ball from point (C) and perform a one-time 

peaceful correction, as shown in fi gure (2). 

Registration method: The performance is 

photographed and presented to the experts for evaluation 

of (10) scores according to the score calculation form 

prepared by the researcher where the score is calculated 

as follows:
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-  It evaluates the performance of (V cat) and 

rotation from (3) degrees.

- The performance of receiving the ball shall be 

evaluated from (3) degrees.

- Evaluate the performance of a Lay-up shot from 

(4).

Figure (2) shows the skill test combined with basketball(V cat and rotation - Receiving the ball – Lay-up 
shot).

Main experience:

Pre- tests:

After completing the exploratory experiment 

and making sure of it, the researchers applied the 

main experiment by applying the tests to the research 

community, and the pre-tests were conducted on 

Wednesday and Thursday 28-29 / 10/2020, as the tests 

were according to the following sequence:

A test of the ability to speed the motor response:

Test combined skill of basketball(V cat and 

rotation - Receiving the ball – Lay-up shot).

Preparation and implementation of qualitative 

exercises:

The researchers prepared and organized the 

qualitative exercises based on the personal experience of 

the researchers, and they were applied to the experimental 

group on 4/11/2020 until 27/12/2020, taking into 

account (change, diversifi cation and gradation from easy 
to diffi cult) and researchers codifi ed these exercises on 
a scientifi c basis according to tools and means used, in 
order for these exercises to be able to develop the ability 

to speed the movement response and the combined skill 

of basketball(V cat and rotation - Receiving the ball – 

Lay-up shot)for junior basketball, and to achieve the 

objectives and goals of the training process. 

The details of the qualitative exercises in the 

training curriculum are as follows:

- The total number of training units that included 

qualitative exercises (16) units, and the number of 

weekly training units that applied specifi c exercises (2) 
units for a period of (8) weeks.

- The time for qualitative exercises in one training 

unit (30-35) minutes.
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- The goal of specific exercises is to develop the 
motor response capacity of basketball beginners.

- The goal of specific exercises is to develop 
the complex skill (v cat, turning, receiving the ball, 

peacetime) for beginners basketball.

- Observing the exchange of action between 

muscle groups.

- Specific exercises are given at the beginning of 
the main section, and thus aim to “teach the athlete a 

new experience such as various basic skills, play plans, 

complex skill components or theoretical information in 

the field of training and competition.

Post-test:

 The researchers, with the help of the assistant 

work staff, conducted the post-tests for the research 

sample after completing the application of specific 
exercises, and that was on Tuesday and Wednesday (5-6 

/ 1/2021) and with the same sequence of pre-tests, as 

the researcher took into account the same conditions 

in which the pre-tests were conducted in terms of the 

sequence of tests.

Statistical methods used:

- Mean.

- Std. Deviation.

- (T) test for cross-linked samples.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presenting and discussing the results of the 

pre and post tests for the control and experimental 

groups for the variables under discussion:

Presenting the results of the pre and post tests for 

the control group for the searched variables:

Table (1) it shows the arithmetic means, standard deviations, the value of (t) calculated for the correlated 
samples, the level of test significance, and the significance of the difference for the pre and post tests of the 

control group for the investigated variables.

Variables
Measuring 

unit

Pre-test Post-test

Value (T)
Calculated

Level 
sig

Type 
sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

speed motor 
response

Second 2.448 0.249 1.952 0.623 6.059 0.002 Sig

V cat and 
rotation - 

Receiving the 
ball – Lay-up 

shot

Degree 6.188 0.424 6.900 0.334 7.625 0.001 Sig
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Table (2): Presenting the results of the pre and post tests for the experimental group of the studied variables:

Variables
Measuring 

unit

Pre-test Post-test
Value (T)

Calculated
Level sig Type sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

speed motor 
response

Second 2.383 0.865 1.718 0.637 5.232 0.003 Sig

V cat and 
rotation - 

Receiving the 
ball – Lay-up 

shot

Degree 5.753 0.609 7.826 0.212 11.533 0.000 Sig

Table (2) shows the arithmetic means, standard deviations, the calculated value of (t) for the correlated samples, 

the level of test significance, and the meanness of the difference for the pre and post tests for the experimental group 
of the investigated variables.

Table (3): Presentation of the results of (post-post) tests for the control and experimental groups for the 

searched variables.

Variables
Measuring 

unit

Control Experimental
Value (T)

Calculated
Level sig Type sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

speed motor 
response

Second 1.952 0.623 1.718 0.637 3.617 0.005 Sig

V cat and 
rotation - 

Receiving the 
ball – Lay-up 

shot

Degree 6.900 0.334 7.826 0.212 5.727 0.000 Sig

Table (3) shows the calculated value of (t) for the independent samples, the level of test significance, and the 
significant differences between the test results (post-post) for the control and experimental groups of the investigated 
variables.

Discuss the Results

The results presented in tables (1) and (2) for tests 

of ability on speed of response movement, compound 

skill (v cat, rotation, receiving the ball, pacifist shot) for 
beginners basketball. There are significant differences 
between the pre and post-tests in favor of the post tests 

for the control and experimental groups, the researchers 

attribute the reason for this significant difference to 
the members of the control group due to the exercises 

that have been applied with methods and methods 

prepared by the coach in his training units, as they have 

caused the development of those abilities that are one 

of the most important pillars of the basketball game, 

which enables the player to perform well combined 

offensive skills. It led to significant differences in favor 
of the post-tests, as for the significant differences that 
appeared in the above tables of research variables for 

members of the experimental group, which researchers 

attribute as a result of their use of specific exercises, 



4768    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

the philosophy and nature of qualitative exercises is the 

diversification and change in the performance of motor 
skills with different directions, distances and speeds, up 

to the ability to perform at a high response speed and 

the performance of complex skills with basketball and 

with a high compatibility between them, this is what was 

found in the qualitative exercises prepared and applied 

by researchers to the members of the experimental 

group, as specific exercises are what “help in raising the 
level of many skillful performances in various sporting 

activities, and that these exercises reach the highest 

levels of specialization in the development of skill and 

physical performance in quantity and quality and timing 

for performance “ (3).

In addition to what was characterized by qualitative 

exercises with change, composition, overlap and 

continuous diversification in the means and auxiliary 
tools, as “the diversity in the tools and their exercises 

all of this would stimulate the players and increase their 

motivation towards progress and upgrading the athletic 

level” (4). The diversification and change in exercises 
makes the basketball player ready and ready to deal 

with all the situations he faces during the match, and 

the diversification and change in training achieves many 
goals for the player or the learner during the practice, 

which is consistent with the actual performance of 

basketball skills during the competition, “Exercise 

is a necessary and auxiliary factor in the interaction 

between the learner and the motor skill, controlling his 

movements, and achieving coordination between the 

component parts of the motor skill in a proper sequential 

performance and in a suitable time”(5).

This is also indicated by (Schmidt 2000) from 

“The diversification in the method of exercise helps 
to organize the movement program of the game with 

a high mechanism so that the learner is prepared to 

receive playing problems and solve them easily” (6). 

Likewise, the qualitative exercises prepared by the 

researcher included exercises similar to the actual 

skill performance during game play and simulate 

them by adopting situations and repetitions similar to 

performance with the gradual increase in the difficulty of 
developing the level of kinetic performance of complex 

skills with basketball, and this is supported by, “The 

harmonic abilities if they are trained in a standard way 

and the exercises used in the training are similar in the 

kinematic performance of the movement to be taught 

and trained, which is compatible with the characteristics 

of the dynamic movement as the learning increases and 

the skill performance improves”(7).

In preparing specific exercises, the researcher 
emphasized the need for players to perform movement 

skills in different and variable forms and situations, 

which in turn leads to adaptation events for players in 

the skillful performance, as the player always needs to 

develop his skills and abilities to reach higher levels and 

to achieve the best achievement, it is necessary for the 

player to reach the performance of the skill automatically 

through the constant repetition of performance and the 

use of various exercises, which are characterized by 

changing conditions and external factors during the 

training (8).

This is what the researchers were keen to achieve 

in all the training units of the experimental research 

group, and based on the above, the qualitative exercises 

that were prepared were implemented accurately, which 

created a state of parity between the development of the 

ability speed the movement response and the combined 

skill of basketball(V cat and rotation - Receiving the 

ball – lay-up shot) for the player who was reflected in 
the level of development in performance, in addition 

to the focus on correcting the errors accompanying the 

performance, the players gained the characteristic of 

accuracy in performing the complex offensive skills, as 

well as that a large proportion of those exercises were 

similar to the state of competition, as well as the careful 

selection of exercises taking into account their suitability 

for the research sample and their abilities, taking into 

account the repetition of the exercise, on an ongoing 

basis as well as the graduation in the level of difficulty, 
which guarantees performance by all.

As for the results presented in table (3) that show the 

preference of the differences in favor of the experimental 

group in the post-tests, the researchers attribute that 

the reason for this development of composite skills 
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in basketball is due to the effectiveness of qualitative 

exercises prepared by researchers, which were prepared 

using educational aids and their integration with 

physical and skill exercises vehicle applied to trial 

group players, the researchers have been concerned with 

the gradual difficulty of these exercises, the change, 
the diversification and the overlap with the harmonic, 
attention and skill exercises. “Research has shown that 

the nervous-muscular system responds better when 

it is excited in a variable manner all the time, and the 

neuromuscular system needs to be surprised in order to 

be forced to adapt and this means performing different 

types of exercises. For a few days and changing the 

number of repetitions, stresses and exercises from other 

days (9), the researchers also attribute this development 

also to the overlap between specific exercises designed 
to develop the speed of movement response and the skill 

combined with basketball (v cat, rotation, receiving the 

ball, peaceful correction) and the use of modern aids 

that facilitate the learning process, improve performance 

and organize various exercises in learning a number of 

complex skills Basketball in a way that is consistent 

with the age stage of the junior group, as Schmidt 

(2000) asserts that “organizing the exercise in a varied 

or variable manner and using stimuli or methods is more 

influential in learning, just as the many repeated attempts 
constitute a clear development in learning” (10).

Conclusions and Recommendations

Conclusions:

Based on the research results reached within 

the limits of the research community, the following 

conclusions were reached:

- The duration of the independent variable, 

represented by the number of training units, was 

appropriate in creating adaptations that express the extent 

to which the experimental research group developed the 

ability to speed the motor response.

- Qualitative exercises contributed to the 

development of the combined skill of basketball(V cat 

and rotation - receiving the ball – lay-up shot) for junior 

basketball.

Recommendations:

 In light of the findings of the researchers that 
have proven the effectiveness of using specific exercises, 
researchers recommend several recommendations: -

- Researchers recommend the adoption of specific 
exercises as a basic data when training basketball 

players.

- The need to legalize specific exercises to suit 
the age level of players in terms of gender, biological 

and training age, because of their role in influencing 
performance.

- Conducting similar studies on other individual 

and group activities, and on different age groups. 
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Abstract

  Objective: to contribute in the development of speech audiometry (speech reception threshold test) in Iraqi 
Arabic-speaking adults.

Methods: The study population included seventy normal persons aged 40-65 years (40 males and 30 
females), they randomly recruited from the department of otolaryngology/ENT-clinic in Al-Sader Medical 
City i n  Al-Najaf Al-Ashraf government through a period which extends from December 2019 to May 
2020 that divided into two equal groups. In both groups calculate pure tone average (PTA) and determine 
speech reception thresholds SRT monaurally by using bisyllable Ratcliff’s words in first group and Arabic 
spondee words used in Zagazig University Hospitals in Egypt for second group through monitored live 
voice (MLV) speech test.

Results: revealed that there is a strong correlation between PTA and SRT in both groups within acceptable 
level (±12 dB), also there are no significant differences between SRT₁ of first group with SRT₂ of second 
group.

Conclusion: this study suggests that these two spondee word lists can be used in Iraqi Arabic- speaking 
adults to determine SRT. 

Keywords: Iraqi Arabic speech audiometry, SRT, PTA 

Introduction

Pure-tone testing is not enough to evaluate hearing 

of patients because we does not communicate through 

simple tones, but through complex speech which can 

be tested by speech audiometry to evaluate an person’s 

ability to distinguish speech 1. The use of speech test 

is necessary for many factors: speech stimulation 

are regarded as the basis of the hearing stimulus that 

happen in life daily, the perception of talk is necessary 

for combination into community and the words used 

in the examination are commonly simple and well-

known, for that reasons speech audiometry has a great 

level of validity 2. Speech reception threshold (SRT) is 

an essential component of speech audiometry. In 1988, 

the American Speech-Language Hearing Association 

(ASHA) named SRT as “the minimum hearing level for 

speech at which an individual can recognize 50% of the 

speech material”(3). Measurement of the SRT is used to 

determine speech threshold and to validate the outcome 

of PTA testing. It also gives as a reference level for further 

test of speech as word recognition score 4,5. Also, because 

SRT is not time expenditure so it is helpful clinically 

and useful to evaluate the sensitivity for conversational 

messages 5, 6. The SRT is an assessment of the degree at 

which the person can rerun after disyllable words (e.g., 

eardrum and woodwork) 50% of the time; it is mostly 

written in dB HL. 

Spondee, or spondaic words (disyllable words), are 

words that have two-syllable identical in stress. These 

words are uniform, simple, common and familiar 3. 

Uniformity of test words with regard to intelligibility is 

urgent due to it rises the certainty of the formation of 

DOI Number: 10.37506/ijfmt.v15i3.16204
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the speech threshold. It also admits the employment of 

lesser items of test, which reduce period of the test and 

hearer tiredness 7. Familiarity of examination words is 

necessary due to it support that the test is valid 8.The 

words should be as common, easy and well-known as 

probable to confirm the speech test evaluate SRT instead 
the information of vocabulary. The words should have 

phonetic dissimilarity, which does not admit for alike 

or poetry words, provides the removal of hearing 

discrimination 2. The patient is educated to repeat the 

words (spondee) they hear, even if the words are very 

faint. The words are then presented to the person at a 

comfortably loud level in order to familiarize the listener 

with approximately 8 to 10 test word items that will be 

used for the test.

Determination of SRT

There are different procedures by using to measure 

SRT. 

 1) ASHA method: a descending threshold search 

(3): 

a- Initial beginning level: Introduce one disyllable 

word at 30 to 40 dB HL over the expected speech 

threshold. If an exact answer is accepted, decrease the 

intensity by 

10-dB steps till an inaccurate answer happen. Once 

an inaccurate answer is confirmed, introduce a second 
disyllable word at the same level of intensity. If the 

second word is said again accurately, decline by 10-dB 

steps till two words are lost at the same intensity . Once 

you arrive at the level where two disyllable words are 

lost, raise the intensity by 10 dB.

b- Threshold evaluation: by using 2-dB or 5-dB 

steps size.

  2-dB step size: introduce two disyllable words at the 

beginning level. Decline the level by 2 dB and introduce 

two disyllable words. A person should obtain the first 
five out of six words accurate or otherwise level want to 
be elevated near 4-10 dB. If at least five of the first six 
words are accurate, persist decreasing the intensity by 2 

dB till the person loss five of six presentations.

  5-dB step size: introduce five disyllable words 
at the beginning level of intensity. The person should 

receive the first five disyllable words accurate at the 
beginning. Decline the intensity by 5 dB and introduce 

five disyllable words. Persist decreasing 

by 5 dB down to the person loss complete five 
disyllable words at the same intensity.

Evaluation of speech threshold is located on the 

Spearman–Kärber equation. An SRT is determined by 

subtracting the number of words said again accurately 

from the beginning level of intensity and increase a 

correction factor of 1 dB or 2dB according to which 

step size used either the 2-dB or the 5-dB steps size 

respectively. For example of a 5-dB Step, with a 

beginning intensity at 35 dB, the person obtain all 

five disyllable words; at 30dB, two of the words were 
accurate; and at 25 dB, none were accurate. Seven of 

the 15 disyllable words were accurate. Therefore, the 

evaluation of SRT would be 35 − 7= 28,+ 2 for the 
correction factor, equivalent to 30 dB HL 9.

2) The Downs and Minard (1996) method 

,ascending threshold, for obtaining an SRT is a relatively 

fast and easy to perform with same results. (Figure 1) 

a- Initial beginning or starting level begin by 

presenting one spondee at the lowest audiometer setting 

or at least 30 dB below the estimated or known PTA; 

continue presenting one spondee in 10 dB ascending 

steps until the patient repeats one spondee correctly. 

Decrease the level by 15 dB (starting level) .

b- Threshold evaluation: at the starting level and 

at each 5 dB HL ascending step, present blocks of either 

two, three, or four spondees as needed until patient 

repeats two spondees. This level is the patient’s SRT 10. 

Figure(1): Illustration of how speech recognition 
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estimated 10.

Subjects and methods:

This study was carried out at Al-Sader Medical City 

i n  Al-Najaf Al-Ashraf government through a period 

which extends from December 2019 to May 2020.

It included seventy normal persons aged 40-65 

years (40 males and 30 females) divided into two equal 

groups. After determining hearing thresholds in quiet 

room through calculating pure tone average (PTA) 

from air conduction thresholds at 0.5, 1 and 2 KHz by 

pure-tone audiometer, determine speech thresholds SRT 

monaurally through speech audiometer (Path medical 

GmbH Germany) by using bisyllable Ratcliff’s words in 

first group and Arabic spondee words used in Zagazig 
University Hospitals in Egypt for second group through 

monitored live voice (MLV) with the microphone at a 

distance of about 15cm distance from the tester’s lips 

which are covered by paper or mask to avoid lip-reading. 

The typical VU meter has a range that goes from –20 dB 

to +10 dB relative to the calibration point at 0 dB. The 

Downs and Minard (1996) method used to determine 

SRT. Ratcliff (2006) develop a familiar and uniform 

subset of 23 disyllabic Arabic words which are used to 

evaluate the speech threshold of persons whose home 

language is Arabic (Palestinian/Jordanian dialect) 11. 

Results

1- Correlation between PTA and SRT:

There is a strong correlation between conventional 

three frequency average (0.5,1 and 2 KHz) PTA and 

SRT in right and left ears for both groups.

2- Correlation between SRT1 and SRT2:

there are no significant differences between SRT1 
of first group with SRT2 of second group. Table (1,2) 

 Table (1) T-test: Paired Samples Correlations between, PTA/SRT and SRT1/SRT2 in right and left ears of 
two groups

N Correlation Sig.

Pair 1 PTA1Rt & SRT1Rt 35 .932 .000

Pair 2 PTA1Lt & SRT1Lt 35 .940 .000

Pair 3 PTA2Rt & SRT2Rt 35 .950 .000

Pair 4 PTA2Lt & SRT2Lt 35 .970 .000

Pair 5 SRT1Rt & SRT2Rt 35 -.243 .159

Pair 6 SRT1Lt & SRT2Lt 35 -.221 .201
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Table (2) Paired Samples T- test: paired differences between, PTA/SRT and SRT1/SRT2 in both ears for 
two groups

Paired Differences

t df Sig. (2-tailed)

Mean
Std. 

Deviation

Std. 
Error 
Mean

95% CI of the 
Difference

Lower Upper

Pair 1 PTA1Rt - SRT1Rt -8.68571 1.98185 .33499 -9.36650 -8.00492 -25.928 34 .000

Pair 2 PTA1Lt - SRT1Lt -8.45714 1.89958 .32109 -9.10967 -7.80461 -26.339 34 .000

Pair 3 PTA2Rt - SRT2Rt -8.82857 2.06491 .34903 -9.53789 -8.11925 -25.294 34 .000

Pair 4 PTA2Lt - SRT2Lt -8.00000 1.68034 .28403 -8.57722 -7.42278 -28.166 34 .000

Pair 5 SRT1Rt - SRT2Rt .14286 8.95132 1.51305 -2.93203 3.21774 .094  34 .925

Pair 6 SRT1Lt - SRT2Lt .00000 8.91133 1.50629 -3.06115 3.06115 .000 34 1.000

 

Discussion

The purpose of this study is to contribute in 

development of SRT test in Iraqi-Arabic dialect for 

adults by measuring the correlation between PTA and 

SRT and by comparing the SRTs of two groups that are 

measured by two different bisyllabic words lists i.e. the 

first group use Ratcliff’s words while second group use 
Zagazig words.

Arabic is the native language for about 300 million 

speakers while the total number of Arabic speaking more 

than 450 million. Hearing impairment is more prevalent 

in developing countries is twice as much as in developed 

countries 12 while services and technology are still very 

limited 13.

 The Arabic language is diglossia i.e. two levels of 

the dialects are the spoken dialects (Colloquial Arabic) 

and the formal dialects (Literary or Standard Arabic). 

The former one, home Arabic, that is used by peoples in 

their life communication with each other 14. This form of 

the language differ according to country and even from 

region to region inside any country 15. The difference in 

dialects between Arab countries is one of the factors that 

limit the distribution of speech materials 16. 

There is a strong correlation between conventional 

three frequency average (0.5,1 and 2 KHz) PTA and SRT 

.This results agree with Jeong Min Kim et al 2016 which 

conclude the best-matched pairs was found between 

3FA (0.5,1 and 2 KHz) and weighted 3FA doubling 1 

kHz threshold PTA and SRT 17. In addition to that the 

speech threshold is found within 10 dB HL of the PTA 

which agree with acceptable levels of PTA/SRT values 

(9,10,18). The difference between the SRT and PTA is 

considered good if within ±6 dB, fair if between ±7-12 

dB (19,20). While there are no significant differences 
between SRT1 of the first group that used Ratcliff’s 
spondee words list and SRT2 of second group that used 

Zagazig spondee words list.
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  This study conclude that these two spondee word 

lists can be used in Iraqi Arabic- speaking adults to 

determine SRT. 

Recommendations: 1-In Iraq, SRT test must be 

used in audiological examination in addition to PTA test.

2- Test the SRT in noise.
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Abstract

This research aims to identify the following: Preparing a curriculum according to digital sports 
communication. Identifying the impact of the effectiveness of a program for sports digital communication 
on mental motivation and some volleyball skills for students. The experimental method was used with the 
design of one group, as the research community was determined by the fourth stage students of the College 
of Physical Education and Sports Sciences at the University of Kufa for the academic year 2020-2021, 
of which (21) female students, then, the mental motivation scale and the skills of the volleyball test were 
applied to them, also appropriate statistical treatments were used to reach the results. After that, the results 
were presented, analyzed and discussed. The following were achieved:

1.Using the curriculum according to a digital sports communication program has a positive effect on the 
mental motivation and some volleyball skills of the female students.

2. The use of the curriculum according to a program for digital sports communication is better than the 
method used, which increased mental motivation and some volleyball skills for female students.

3. The curriculum according to a program for digital sports communication had the effect of controlling the 
accuracy and correct performance of skills.

Based on the results of the research, the researchers reached the most important recommendations:

1. Adopting the curriculum according to a program for digital sports communication a positive effect on the 
mental motivation and some volleyball skills of the female students.

2. Reliance on modern means of communication as an essential part of the content of the educational 
curriculum for skills in volleyball. 
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Introduction

Kinetic learning is one of the most important aspects 

that play an important role in the advancement of society 

because it has a comprehensive impact on the upbringing 

of athletes, especially if it is based on 1 modern scientific 
basis, that the learner (the student) is the focus of the 

educational process, that it requires comprehensive 

and careful attention in providing the requirements that 

serve the learning process and provides the opportunity 

to achieve 2 the optimum performance of various sports 

skills, including volleyball, which gained widespread 

interest and popularity due to the aesthetic of the game 

and its strength in defense and skill in attack, and it is 

necessary to recognize them in order to achieve the 

required level and mastery and excel with them, that the 

educational 3curriculum that includes various exercises 

and that works to develop them very well, and we must 

take into consideration the teaching methods which 

serve the goal of the curriculum that we aim to reach 

through the use of a curriculum according to a program 
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for digital sports communication in mental motivation 

and some volleyball skills 4 for females students. 

The Problem of the research:

Through the researchers’ observation of most of the 

educational units of the curriculum which followed in 

the Faculties of Physical Education and Sports Sciences 

in Iraq, and reviewing of the curriculum items and 

exercises that are used in the learning process, they 

noticed that most of the units do not contain modern 

means of communication that help and increase mental 

motivation and learn basic skills in volleyball, which 

contribute to reducing effort in the learning process. 

From the above, the researchers decided to prepare, 

apply and use a curriculum according to a program for 

digital sports communication in mental motivation and 

some volleyball skills for female students.

The Goal of the research: 

1-Preparing a curriculum according to digital sports 

communication.

2- Identifying the effect of the effectiveness of a 

program for sports digital communication on mental 

motivation and some volleyball skills for students.

1-4 Research Hypothesis:

- There is an impact of a digital sports communication 

program on mental motivation and some volleyball skills 

for female students.

Research Domains:

-The human domain: It included the fourth-year 

female students in the College of Physical Education 

and Sports Sciences at the University of Kufa for the 

academic year 2020-2021

- The temporal domain: the period from 6/10/2020 

to 1/21/2021

-Spatial field: the closed hall in the College of 

Physical Education and Sports Sciences at the University 

of Kufa - Najaf Governorate.

3- The Research methodology and its field 

procedures.

3-1 The Research methodology: The experimental 

method was used by the experimental design of one 

experimental group (experimental).

Research community and its sample.

The research community included the fourth stage 

female students in the College of Physical Education and 

Sports Sciences at the University of Kufa for the academic 

year 2020-2021, which about (5) female students were 

selected to conduct the exploratory experiment on them, 

also a sample of (21) female students was selected.

3-3 Collecting the Information:

1- The Questionnaire.

2- The Scientific sources and references.

3- The Tests.

2-3-2 used devices and tools:

1. Legal playground number (1).

2. Balls (15).

3. Computer (Dell 5040) (1)

4. Signs.

3-4 The field procedures:

1- Determining the scale of mental motivation 

and some volleyball skills and its tests: 

The researchers used the mental motivation scale 

that was constructed by the researcher (Rehab Nabil 

Abdel Azim) (1) (see Appendix 1) as the scale consists 

of (38) items that the female student answers according 

to five alternatives, which are (it applies to it with a very 
high degree, it applies to it, it applies to it in a moderate 

degree, it applies to it to a small degree, it applies to it to 

a very small degree) that the grades are given (1,2,3,4,5) 

respectively, to make sure more about the validity of 

the scale, it was presented to a group of experts and 

specialists in the field of sports psychology, testing 
and measurement (see Appendix 2), for the purpose 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4779

of evaluating and judging it in terms of its validity in 

what was set for it, then a set of tests were selected for 

volleyball skills that had previously been applied to a 

similar sample to the current research, and to be more 

sure the researchers prepared a special questionnaire 

that included a set of tests and was presented to a group 

of experts, after which the scale and skill tests were 

approved with an agreement of (100%).

2- Exploratory experience:

The experiment on the mental motivation scale and 

some volleyball skills was conducted on (5) students, at 

exactly ten in the morning on December 9, 2020, and the 

performance was evaluated by the arbitrators, after (5) 

days passed, the skills were evaluated again and by the 

experts themselves, as the results were confirmed in the 
evaluation form.

3- Scientific foundations:

First: The Validity: Use (content validity) in the 

research after conducting an interview with experts 

and specialists, presenting tests to female students in 

volleyball (see Appendix (2), as “content validity is one 

of the most valid types of use.” (1)

Second: Stability: It is “that the test gives the 

same results if it is re-applied to individuals themselves 

under the same circumstances.” Based on that, the test 

reliability coefficient was found by testing and retesting 
on the exploratory sample, as it was conducted on 

12/9/2020 and was returned on 12/17/2020 on the same 

sample and in similar conditions, that the stability factor 

of the tests was high, as all the selected tests achieved a 

high stability coefficient.

Third: Objectivity: Objectivity of the test “It is a test 

in which there is no discrepancy between the opinions of 

the arbitrators if the individual who tested has more than 

one judgment” (2) as the correlation between the results 

of the arbitrators is used. * It was found from the results 

that the test is highly objective.

9 – The Post-tests: The tests were conducted on 

Sunday 20/12/2020.

7- Implementation of the educational curriculum: 

After conducting the pre-tests for the research sample, 

the researchers did the following:

-The Total units (10) educational units.

- The number of units per week (two educational 

units).

- The time of educational unit (90) minutes.

- Main section time (60 minutes) (see Appendix 3).

- The applied section time (45) minutes.

- Exercises were applied to the experimental group.

8- The post-tests: The tests were conducted on 

Thursday 1/21/2021.

9- Statistical analysis: Use the statistical bag for the 

social sciences, seventeenth edition:

- Arithmetic mean.

- standard deviation.

- (t.test) for correlated samples.

-Correlation coefficient. 

The Presentation and analysis of the results: - 

1-Presentation of the experimental group results: - 
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Table (1) shows the results of the experimental group

N
Tests

Pre-tests Post-test
Statistical 

significance
S- P S- P t Sig

1 Mental motivation scale 90.17 5.14 144.74 5.66 18.76 0.000 significant

2
Technical performance 

of numbers
4 0.46 7.18 0.32 11.32 0.000 significant

3
Technical performance 

of the transmission 
reception

3.26 0.46 6.01 0.32 10.11 0.000 significant

4
Technical performance 

of the transmission
3.76 0.89 6.54 0.48 8.32 0.000 significant

By presenting the results in Table (1), it is showed 

that there are differences in the arithmetic mean and 

standard deviations of the results concerned with the 

tests before and after the experiment, in order for the 

researcher to know the truth of these differences and 

discrepancies between the tests conducted before and 

after the experiment, the T-test was used, in which 

the results indicated that all results were significant, 
indicating a difference.

It is evident that there are significant differences in 
the experimental group in all the tests and tends to the 

post-tests, as the researchers attribute the emergence 

of such differences to the use and adoption of modern 

means of communication that facilitated the learning 

process and developed mental aspects that effectively 

affect the selected skills, this is also due to the fact 

that the exercises, which facilitated and increased 

the clarification of the required skills, were positively 
reflected in the results of good understanding and 
awareness of the features, characteristics and parts of the 

skill, that this was not available for the control group, as 

“exercises are very important in various sporting events, 

that they must be practiced without exception, especially 

specific exercises with modern means, in order to 

overcome and reduce effort, as well as the presence of 

elements of suspense and excitement” (2)

The researchers believe that the use of exercises 

greatly contributes to develop abilities, because the 

ability to make decisions and proper performance is 

based on a good vision, as when the student performs 

specific exercises with auxiliary means related to various 
skills, like a result of repetition of these exercises, they 

contribute to acquiring these capabilities ”(3).

Modern learning creates a clear perception of 

movement because “the learning methods was able to 

clarify difficult skills, then it gives clear explanations 
and visualizations, enriches them with illustrations, and 

alerts the learner to errors that may occur in performance. 

”(1)

Conclusions

Through the research results, the researchers were 

able to reach:

1- Using the curriculum according to a digital 

sports communication program has a positive effect on 

the mental motivation and some volleyball skills of the 
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female students.

2- The use of the curriculum according to a program 

for digital sports communication is better than the 

method used, which increased mental motivation and 

some volleyball skills for students.

3- The curriculum according to a program for digital 

sports communication had the effect of controlling the 

accuracy and correct performance of skills.

Recommendations:

In light of the researchers ’findings, the following 
recommendations:

1. Adopting the curriculum according to a 

program for digital sports communication a positive 

effect on the mental motivation and some volleyball 

skills of the female students.

2. Reliance on modern means of communication 

as an essential part of the content of the educational 

curriculum for skills in volleyball.

3. Designing curricula according to digital sports 

communication on skills from different sports.

The appendices as a measure finalized mental 
motivation 

Scale Instructions:

The researchers aim to conduct a scientific study, so 
you put in your hands a set of items that you are required 

to read and acknowledge to what extent they express 

your feelings about your performance and then indicate 

the extent of their applicability or non-applicability to 

you by placing a sign (√) in front of each item under the 
appropriate alternative, noting that your answer will not 

be seen by anyone except the researcher, and it will only 

be used for scientific research purposes.

· The answers Instructions:

1- The answer will be on all items.

2- There is no right or wrong answer.

3-There is no specific time to answer.

4- After reading all the items, you will find five 
alternatives in front of you.

5-Put a sign (√) in the box under the alternative that 
corresponds to each item of the scale.

6-Not writing the name explicitly.

7-Results are for scientific research purposes and 
are confidential.

Example: If your opinion (it applies to a very high 

degree) on the item, put a sign (√) in front of it. 
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Abstract

The research aims to prepare (S.A.Q) and (MetCon) exercises to develop some motor abilities, explosive 
ability and defensive foot movements for young basketball players, and to learn about the effect of (S.A.Q) 
training and (MetCon) in the development of some movement abilities, explosive ability and defensive 
foot movements of young basketball players. The researcher hypothesized that there is a positive effect of 
(S.A.Q) training, which consists in developing some movement abilities, explosive ability and defensive 
foot movements for young basketball players. The researcher used the experimental method using the 
method of (the two equal experimental groups) of pre and post-test due to its suitability to the nature of 
the research, the research sample was represented by (12) players who were deliberately selected from the 
research community and randomly assigned to two groups, two experiments, a group of (S.A.Q) exercises 
and a group of MetCon exercises. The most important conclusion is that (S.A.Q) training has a positive 
effect in developing some movement abilities, explosive ability and defensive foot movements for young 
basketball players. Through the conclusions, he mentioned some recommendations, the most important of 
which is the emphasis on the use of (S.A.Q) and (MetCon) training to develop the defensive foot movements 
of young basketball players. And the use of complex exercises by integrating motor abilities and explosive 
ability with defensive foot movements in similar conditions according to the motor path of the skill.

Key words: S.A.Q0 exercises - MetCon training - defensive foot movements

Introduction

The steps for success in all sporting events and 

activities require coaches and experts to follow the 

correct scientific method that achieves the goals set to 
reach the best achievements by using training methods 

that are commensurate with the characteristics and type 

of the game, the prevailing energy system 1, the level of 

players and their capabilities, in order to raise the level 

of sports achievement, this only comes through the use 

of training methods that simulate the movement path of 

motor skills according to the conditions of play with the 

latest means, methods and technology in planning and 

training.

The (S.A.Q) exercises which consist of modern high-

intensity functional exercises, are the nervous system 

exercises that require relatively large muscular effort by 

stimulating the muscle groups and mobilizing the largest 

possible number 2 of muscle fibers, and this leads to their 
having the property of rapid muscle contraction, and it 

stimulated it to work with great capacity by focusing on 

the biomotor capabilities represented by the different 

speeds, agility, and the maximum capabilities of the 

skillful performance, so it is called the exercises of the 

nervous system because 3 it generates a great effort on 

it due to the neurotransmitters to mobilize the largest 

number of movement plates, and then adaptation and 

development in these capabilities take place.

Basketball is one of the games that is characterized 

by the rapid rhythm of switching between attack 

and defense and vice versa, and as a result of this the 

multiplicity of different movement performances, which 

are characterized by changing speed and direction and 

working with explosive capabilities in line with the 
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various situations that the player faces during defense 

or attack especially defense 3, which is the cornerstone 

of the beginning of the attack to face the different attack 

methods, so mastering the performance of defensive 

skills is one of the most important topics that concern 

those concerned with the game and that foot movements 

(moving forward, backward and sides) in defensive 

skills, it is one of the important requirements for its 

performance, as the rapid movements of the feet enable 

the player to take the best defensive place and confuse the 

opponent, cut the ball and perform the defense in the best 

way as it guarantees the performance of what happens 

in the competition 4 and the kinetic performance of the 

skills while ensuring the work with the same muscular 

and nervous pathways for defensive skills, therefore, 

raising the level of training for any player cannot be 

promoted, whether physical, skill, or planning without 

developing the skills of defensive foot movements and 

from this great importance of foot movements and their 

large space in defensive performance as well as the 

movement of the player and changing his speed and 

direction with maximum capabilities

The researcher decided to go into this study by 

applying 3 modern training methods represented by 

(S.A.Q) training, which are used to develop and improve 

the required speeds and explosive capabilities of some 

defensive skills related to the foot movements of young 

basketball players.

Research problem:

The research problem is embodied in the presence 

of weakness in the foot movements of young basketball 

players despite its direct link and importance with 

defensive skills, due to the lack of time given in training 

and focus on developing it during the training units by 

most coaches, using functional and complex training 

methods according to the motor duty of the skill.

Through the researcher’s interest and follow-up to 

the training units, being a former player, and his contact 

with coaches of the Iraqi Basketball Super League for 

Youth, it was found that they are not given enough time 

to focus on training that needs a high level of speed, 

agility, compatibility and maximum abilities in the 

form of a complex and integrated to suit the movement 

path of the movements of the feet, which led to a clear 

weakness in the performance of the defensive skills 

associated with the movements of the feet, and if any, it 

does not meet its purpose due to the failure to follow the 

appropriate methods that employ the physical side in the 

skill side during training and the lack of awareness of the 

players and their lack of adaptation to the performance 

such exercises with high intensity and great mastery of 

the skillful movements of the feet for young basketball 

players.

Research objectives:

- Preparing S.A.Q and MetCon exercises to 

develop some movement abilities, explosive ability and 

defensive foot movements for young basketball players.

- Identify to the effect of S.A.Q and MetCon 

training to develop some motor abilities, explosive 

ability and defensive foot movements for young 

basketball players.

Research hypothesis: The S.A.Q training and 

MetCon have a positive effect to developing some motor 

abilities, explosive ability and defensive foot movements 

for young basketball players..

Research fields: 

The human field: Young Hilla basketball players 

for the sports season (2019-2020).

Time field: From (11/12/2019 to 1/7/2020).

Spatial field: Martyr Hamza Nouri Hall for Sports 

Games in Babel Governorate Center 

Methodology

The researchers used the experimental approach 

because of its suitability to the nature of the research. 

Community and sample research:

The research community was identified with the 
young basketball players of Al Hillah Sports Club for 

the 2019-2020 season, and their number is 16 players 

aged between (17-19), and the sample was chosen by 
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an intentional method, then they were divided into two 

equal groups randomly, each group of 6 players, who 

represent 75% of the research community, and (MetCon) 

training was given to the experimental group.

Devices, tools and means used in the research:

Means of data collection:

- Observation.

- Tests and benchmarks.

- Personal interviews

- Questionnaire.

Tools and devices used:

- Sony Chinese imaging cameras.

- Computer (HP) of Chinese origin.

- A Chinese digital (Canon) camera of 25 images 

/ second.

- (8) basketballs, type (Molten), made in China.

- Two (2) electronic Chinese-made electronic 

stopwatch.

- 25m metal tape measure.

- 12 plastic signs of different heights.

- Fox whistle, count (3).

- Agility ladder, length of 8 m.

- Barriers, 30 cm high, count (4).

Field research procedures:

Determine the variables used in the search : For the 

purpose of determining some of the motor capabilities, 

foot movements in the basketball game and its tests, the 

researcher sought to seek the help of scientific sources 
and research that dealt with the above subject and were 

presented to a group of experts and academics in the 

field of basketball with scientific and field experience. 
Young people, which are commensurate with the nature 

of work, namely:.

- Agility.

- Coordination. 

- Motor speed.

- Explosive power. 

- Defensive foot movements.

Tests and measurements used in the research:

Motor abilities tests:

First: Agility (T) Test. (1)

The purpose of the test: Measurement of the 

Agility.

Second: Coordination test (eye and feet 

Coordination). (2)

The purpose of the test: Measurement of 

coordination of movement between the eyes and the 

legs. 

Third: The test of the motor speed of the two 

men: (3)

Test name: side steps.

The purpose of the test: Measuring the player’s 

speed in lateral leg movement.

Fourth: The vertical jump test of stability: (4)

The purpose of the test: Measurement of the 

explosive power of the muscles of the legs and the stump.

Fifth: Test the movement of defenders with 

basketball : (5)

The purpose of the test: Measuring the time of 

movement of a defender with a basketball. 

Pre-test:

The pre-tests were conducted on Sunday 11/10/2020 

at four o’clock in the afternoon, and included tests of 

motor and physical abilities represented according to 

their effect on the nervous system, which are the test of 

explosive ability, the motor speed of the legs, agility, 
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and the defensive movement test.

Main experience:

The (S.A.Q) and MetCon exercises had been 

prepared, and these exercises include the movement, 

physical and skill sides and in a manner consistent with 

the defensive foot movements on 18/10/2020, it lasted 

for eight weeks and was distributed in the training 

units in a coherent and appropriate manner, taking into 

account the components of the training load (intensity, 

repetitions, appropriate rest periods) as well as the 

movement capabilities, explosive ability and defensive 

foot movements of the research sample, the tools used 

and the training method, to be able to develop these 

capabilities for the two experimental research groups To 

achieve the objectives and goals of the training process.

Details of the S.A.Q and MetCon exercises used for 

the two experimental groups:

- The total number of training units will include 

exercises (48) doses for each group (24) doses

- The number of weekly training units for each 

group is (3) doses, for a period of (8) weeks.

- The time for one training dose is (25-30) 

minutes.

- Training days during the week will be (Saturday, 

Monday, Wednesday) for the first experimental group 
(S.A.Q exercises)

- Training days during the week will be (Sunday, 

Tuesday, Thursday) for the second experimental group 

(MetCon Training).

- The goal of S.A.Q training is to develop 

explosive ability, agility, agility, and defensive skills 

related to the foot movements of young basketball 

players.

- Taking into account the exchange of work 

between muscle groups and legalizing the training load 

for both experimental groups, so that they are close in 

intensity, size and intensity.

Post-test:

The post tests were conducted on Sunday 13/12/2020, 

taking into account the same circumstances, conditions 

and instructions that were used in the pre-tests.

Statistical methods used:

- Mean.

- Std. Deviation.

- Pearson Correlation Coefficient.

- Leven test for homogeneity.

- (T) test for cross-linked samples.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presentation of the results of the two experimental 

groups in the pre and post-tests in some motor, physical 

and skill abilities under study.

Table (1) it shows the difference of the arithmetic mean, its standard deviation, the value (t), the level of 
significance, and its significance, the differences between the results of the pre and post-tests in some motor 

abilities, explosive ability, and defensive foot movements for the first experimental group, (S.A.Q.).

Testing Measuring unit
Difference of 

means

Standard 
deviations 
difference

T value
Calculated

Sig level Sig type

Agility Second 3.06 0.63 11.82 0.000 Sig

Compatibility Second 2.35 0.75 6.26 0.008 Sig

Two legs motor speed Second 2.83 0.98 7.05 0.001 Sig

Explosive power Watts 1.77 1.38 3.13 0.026 Sig

Defensive move Second 4.28 2.10 4.98 0.004 Sig
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Degree of freedom (5), level of significance (0.05).

Discussing the results of some movement 

capabilities, explosive ability, and defensive mobility 

for a group of (S.A.Q.) exercises.

Through what has been presented in the tables (1), 

we note that there are significant differences between 
the pre and post-tests to test agility and in favor of the 

post test. The researchers attribute this development in 

this ability to (S.A.Q) exercises, as the exercises used 

in this method had a positive effect on agility, because 

it was focused on developing double and triple abilities 

in one exercise, through the use of floor stairs and their 
coupling with jumping and rapid movements, in addition 

to kick and start exercises, rapid movement exercises 

by changing direction, whether using the feet, trunk or 

hands, with linking the exercises together in one exercise 

according to the conditions of correct performance was 

one of the important factors in achieving development in 

agility. Physical abilities within a single training program 
(6), the researcher attributes the reason for reaching these 

results in the development of the experimental group’s 

performance level in the dimensional measurement of 

the tests of movement capabilities represented by testing 

the numbered circuits to the effect of SAQ exercises 

developed by the researcher and related to motor 

compatibility represented by (ground stairs and jumping 

on specific marks with one or both legs on the ground and 
exercises steps in different directions and sudden stops 

using stopping, support, rotation and rope jumping), 

this resulted in highly efficient movements, that is, 
neuromuscular compatibility and the agreement of the 

limbs on which the defensive foot movements depend 

on basketball, which have effectively contributed to 

developing the compatibility of the eye with the feet and 

this is in agreement with (Aline Wadih and Salwa Ezz El 

Din) “during the movement that is performed in various 

directions The working muscle groups in cooperation 

and succession in a systematic and sequential framework 

in terms of time and place to obtain an efficient and 
effective complex movement (7) . Likewise, the various 

repetitions and the constant focus of foot movements 

had a great role in developing the special compatibility 

between the eye and the man, as the player produced the 

correct responses to the movements of the feet, which 

have an important role in the coordination process, as 

the success of Mahdi and Akram Sobhi indicates that 

“Continue to perform the exercise or repeat it until The 

muscular response to performance is formed at a high 

level, because compatibility exercises need to be trained 

more than other features in order to reach the desired 

level of performance (8).

Through what was presented in the tables (1), we 

note that there are significant differences between the 
pre and post tests for testing the kinematic velocity and 

in favor of the post test, the researcher attributes this 

development in this ability to (S.A.Q) training because 

it depends on the development of all types of speed, as 

mentioned by Zoran Milanović, et al. (2011) “Sacho 
training is considered one of the training forms that 

contribute to improving some special physical abilities, 

the most important of which is speed of all kinds” (9), 

by focusing on compound exercises and by developing 

more than one trait in one exercise as quickly as possible 

during the performance of the exercise and for all parts 

of the body, the nature of (S.A.Q) exercises that focused 

on the accuracy in implementing the exercises prepared 

for the player in terms of a sense of place, time and the 

ball, where we notice that the higher the accuracy of 

execution Motor performance indicates the high level 

of compatibility, “good compatibility is related to the 

nature of movement and the feeling of placing the body 

in a vacuum in terms of the process of arrangement 

and coordination of movements in order to achieve the 

desired goal and with the least possible effort” (10).

Through the presentation and analysis of the results, 

it was noticed that there were few significant differences 
for a group of (S.A.Q) exercises in the explosive ability 

test between the pre and post measurements and in favor 

of the post test. The researcher attributes the reason to 

the use of (S.A.Q) exercises, in which exercises were 

used that were performed repeatedly, in a simplified 
and sequential manner, according to scientific and 
well-studied training standards, as we note that these 

exercises have affected the results of the dimensional 

tests clearly due to their reliance on speed to develop 

explosive power, as the maximum speed stimulates the 
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nervous system to perform quickly, (Abu Al-Ela Ahmad 

1992) states that capacity training requires high speed 

during exercises to obtain better motor performance 

during competitions (11), in addition to the adoption of 

(S.A.Q) exercises on various explosive capabilities, 

including jumping over barriers, partridge, jumping, 

starting, stopping and sudden launching with explosive 

movements that depend on lengthening and shortening, 

reducing the recoil time, and consequently increasing 

the explosive power.

Through what was presented in table (1), we note 

that there is a difference in the arithmetic circles between 

the two measurements before and after the defensive 

movement test for a group of S.A.Q exercises and in favor 

of the post-test as a result of the effect of S.A.Q exercises 

that the researcher was inspired by the actual situations 

of competition, which is characterized by change and 

diversity in a way that serves the motor duty that has had 

an effective impact on the development of defensive foot 

movements by integrating the components of exercises 

in order to have complex goals (physical - kinesthetic 

- skill), which helps in the acquisition of players joint 

development of the abilities of the defensive move, the 

researchers attribute the reason for this development to 

the effectiveness of the training used by the user, and the 

researcher’s keenness to have (S.A.Q) exercises close 

or similar to situations and conditions of play and in a 

standardized manner represented by sudden releases and 

different moves in directions and levels with changing 

speed and direction and their money from a direct effect 

on developing defensive movement and thus getting 

used to the player performs in conditions similar to what 

is happening in the match, and this was confirmed (Ali 

Al-Baik). “Training takes a form very similar to training 

during matches, so that vital equipment gets used to this 

performance” (12) , as well as choosing the exercises 

that were distinguished by focusing on the motor path 

of the skill and linking more than one movement at the 

same time and diversity in technique and tactics in the 

skillful performance of foot movements by performing 

these exercises in four different directions and focusing 

on the use of the left and right leg when performing the 

exercises and for various directions had a clear effect. 

In developing this skill, according to their movements, 

reluctance to move quickly to allow the player to move 

as best as possible, thwarting the opponent’s attack, 

turning it into a counterattack, and scoring points. As 

these technical performances, through their multiplicity, 

diversity and method of training, enable the player to 

cope with changing circumstances and positions during 

the match, as the forms of these exercises were closely 

related to the defensive foot movements of basketball, as 

they included harmonic movements by changing speed, 

direction, stopping, rotation and maneuvering with the 

feet in conditions quite similar to competition, states, 

“The individual’s possession of a high level of motor 

abilities helps him to successfully practice sporting 

activities”(13), accordingly, the researcher has achieved 

the research goal with regard to developing defensive 

foot movements for young basketball players.

Presenting the differences of the arithmetic mean 

and the standard deviation between the pre and post-tests 

of some motor abilities, explosive ability, and defensive 

foot movements for the second experimental group 

(MetCon exercises), analyzing and discussing It.

Table (2) It shows the difference of the arithmetic mean, its standard deviation, the value (t), the level of 
significance, and its significance The differences between the results of the pre and post-tests in some motor 

abilities, explosive ability, and defensive foot movements for the second experimental group (MetCon 
training).

Testing Measuring unit
Difference of 

means

Standard 
deviations 
difference

T value
Calculated

Sig level Sig type

Agility Second 1.22 0.64 4.59 0.006 Sig
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Compatibility Second 1.05 0.46 4.51 0.020 Sig

Two legs motor speed Second 1.83 0.75 5.96 0.002 Sig

Explosive power Watts 2.66 1.10 6.64 0.001 Sig

Defensive move Second 2.83 2.67 2.58 0.049 Sig

Degree of freedom (5), level of significance (0.05).

CONT... Table (2) It shows the difference of the arithmetic mean, its standard deviation, the value (t), the 
level of significance, and its significance The differences between the results of the pre and post-tests in 

some motor abilities, explosive ability, and defensive foot movements for the second experimental group 
(MetCon training).

Discussing the results of some motor abilities, 

explosive ability, and defensive foot movements for the 

MetCon training group.

Table (2) showed that there are significant 
differences between the pre and post -test in the agility 

test for the group, the MetCon exercises and in favor of 

the post test, as this group showed a slight significant 
development compared to the (S.A.Q) group because the 

MetCon exercises lacked sudden change in speed and 

direction exercises and focused on jumping, jumping 

and partridge exercises and backlash training as for the 

simple development in the MetCon training in the agility 

test, it was the result of linking the MetCon training 

with the skillful movements of the feet and defensive 

follow-up. The researchers attribute the reason for the 

little development in the compatibility test to linking 

the exercises used as well to the quality of the exercises 

used and their appropriate repetitions that the team 

used within the approach followed, which had a role 

in developing the movement’s abilities of the player, 

but this development is not at the required level when 

compared to the development of the (S.A.Q) group, 

which relied on skill training which is more specific in 
addressing the weaknesses that the player suffers from 

and which the researcher seeks to develop through the 

development of the motor abilities to be developed, 

because it is considered one of the basic capabilities of 

skillful performance, and the researcher also attributes 

this development to the MetCon training group for 

their commitment to the exercise and its accurate 

application and continuing to perform the training units 

without interruption, structured training results in an 

increase in the individual’s performance ability as a 

result of performing physical exercises for several days, 

weeks or months, by imprinting the body’s systems on 

performance to such exercises, given that continuing 

training, whatever its goal, will have an effect, even if 

it is simple. The functional aspect of the player’s body.

Table (2) showed that there are significant 
differences between the pre and post- test in the kinetic 

velocity test for the group, the MetCon exercises and 

in favor of the post test, as this group showed a slight 

significant development compared to the S.A.Q group 
of exercises because the MetCon do not focus on speed 

of all kinds ,they are limited to the instantaneous speed 

of explosive movements and move away from the 

transitional speed. As for the simple development in the 

kinetic velocity of the MetCon group, it came as a result 

of the use of compound movements for all parts of the 

body, which was reflected in the speed of performance 
in the performance of the defensive skills of the foot 

movements of young basketball players.

 Through the presentation and analysis of the 

results, it was noted that there are significant differences 
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regarding the mean differences of the group of S.A.Q 

exercises between the pre and post measurements and in 

favor of the post-test in the test of explosive power. The 

researcher attributes the reason to the use of the method 

of MetCon exercises, in which exercises characterized 

by high intensity and explosive movements related to 

rapid rebound jumps using all parts of the body as Step 

up (Burpee. Squatting) exercises. All of these exercises 

depend on combining force with speed with harmonic 

movements under the influence of the central nervous 
system and with high intensity to develop the explosive 

ability for that. The mean differences between the pre 

and post measurements in the explosive power test were 

high compared to the S.A.Q exercises, in which the 

mean differences were small.

Through the presentation and analysis of the results, 

it was noticed that there are significant differences for 
the second experimental group (MetCon training) in 

the defensive move test, but these differences are small 

compared to S.A.Q training in defensive movement, 

this little development is due to the effect of (MetCon) 

training by linking it to the performance of lateral 

movements (slid) and moving forward and backward, 

in addition to that, these exercises are characterized 

by change and diversity in a way that serves the motor 

duty that had an effective effect on the development of 

defensive foot movements.

Presentation, analysis and discussion of the results 

of the differences between the two experimental groups 

in the dimensional tests of motor abilities, explosive 

ability, and defensive foot movements.

Table (3) shows the differences of the arithmetic mean for tests of some dimensional motor abilities of the 
two experimental research groups (S.A.Q - MetCon).
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fir
st

 
E

xp
er

im
en

ta
l 

gr
ou

p
(S

.A
.Q

 t
ra

in
in

g)

Se
co

nd
 

ex
pe

ri
m

en
ta

l 
gr

ou
p 

(M
et

C
on

 
tr

ai
ni

ng
)

D
if

fe
re

nc
e 

m
ea

ns

T
 v

al
ue

C
al

cu
la

te
d

Si
g 

le
ve

l

Si
g 

ty
pe

M
ea

n

St
d.

 D
ev

ia
ti

on

M
ea

n

St
d.

 D
ev

ia
ti

on

Agility Second 7.79 0.51 9.69 0.49  1.9 6.56 0.000 Sig

Compatibility Second 5.67 0.42 7.05 0.51 1.37 4.08 0.006 Sig

Two legs 
motor speed 

Second 10.16 0.75 8.66 1.21 1.5 2.57 0.028 Sig

Explosive 
power

Watts 12.98 0.80 14.93 0.84 1.95 4.08 0.002 Sig

Defensive 
move

Second 17.97 1.17 21.48 1.33 3.51 4.83 0.001 Sig

Freedom degree (10), level of significance (0.05).

Discussion of the results of the two experimental research groups on tests of motor abilities, explosive ability, 

and two dimensional defensive foot movements.
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Through what was presented in tables (3), we note 

that there are significant differences between the tests of 
the two experimental groups (S.A.Q - MetCon) in the 

agility test and in favor of the group of S.A.Q exercises 

prepared by the researcher, as these exercises contributed 

to the development of this group in the dimensional 

measurements between the two groups due to the S.A.Q 

exercises, which were distinguished by combining speed, 

harmony and strength training exercises in a way that 

serves the motor duty such as agility ladder exercises 

and the change of direction between the signs, quickly 

and with high accuracy.

The researchers attribute the reason for reaching 

these results in the evolution of the experimental group’s 

performance level in the dimensional measurements in 

the compatibility test to the effect of S.A.Q exercises 

developed by the researcher during the implementation 

period of the main experiment, which was built on correct 

scientific foundations in terms of the use of focused and 
appropriate exercises, gradually, the use of optimal 

repetitions and effective intervals of interval, and the 

focus on harmonic movements using ground ladder, 

jumping ropes and jumping over the figures that have 
been carefully prepared in order to affect the working 

muscles, Compound skill exercises for defensive foot 

movements also contributed to the development of these 

important abilities through a sudden stop with several 

tools and various maneuvers by changing speed and 

direction, which play a major role in the development 

of motor control and control on which the special 

compatibility between the eye and the two legs depends, 

by sending different nerve signals at the same time, 

and thus these complex exercises have the main role in 

developing this important ability that the player relies 

on when performing the defensive move. Moreover, 

“the development of kinetic compatibility enables the 

athlete to perform the motor performance of the skill in 

the best possible way” (14), we conclude from this that 

the development of the compatibility of defensive foot 

movements has a great impact on the development of this 

skill, as the basketball player must have explosive ability 

and a high compatibility between the eyes, arms and 

legs when performing this skill, and this was confirmed 
by Luay Ghanem “Where the compatibility between 

the eye, the hand and the leg is the most important 

factor for the performance of the athlete, and there is a 

transmission of nerve signals between the nervous and 

muscular systems. Therefore, all the movements that he 

performs require a degree of compatibility between the 

nervous system and the muscular system necessary to 

perform the skills” (15).

Through what was presented in Table (3), we note 

that there are significant differences between the tests 
of the two experimental groups (SAQ - MetCon) in 

the test of kinetic velocity and in favor of the group 

of SAQ exercises prepared by the researcher, as these 

exercises contributed to the development of this group in 

the dimensional measurements between the two groups 

due to exercises(S.A.Q.), which was characterized 

by rapid performance through exercises that change 

direction, sudden breakthroughs, speed of response 

and decision-making according to the kinetic path of 

defensive foot movements, the choice of appropriate 

and varied exercises and their standardized repetition 

and their consistency with the level of the players 

helped in the development of movement speed. Thus, 

these exercises have the main role in developing these 

important movements that the player relies on when 

performing defensive skills with basketball, as Cracken 

emphasized, according to the planning theory that “the 

organization of training in a manner Varied or variable 

and using stimuli or means is more influential in learning 
than training or organizing training in a constant manner 

without any change from one iteration to another “ (16), 

the researcher also attributes these differences to the 

selection of appropriate exercises for the development 

of rapid force, kinetic velocity and kinetic abilities 

represented by explosive ability and force characterized 

by velocity, harmony, kinetic velocity and kinematic 

balance, which work to develop skillful performance and 

this is what Makram Al-Saadoun confirmed, “that the 
individual’s possession of a high level of rapid strength, 

movement velocity and capabilities mobility helps him 

to successfully practice sports activities (17).

Through what has been presented in tables (3), the 

researchers attribute the significance of the differences in 
the explosive ability test between the two experimental 
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groups (SAQ - MetCon) to the effect of the MetCon 

exercises prepared by the researcher, as these exercises 

contributed to the development of explosive ability 

of young basketball players and were performed in a 

manner. Organized, arranged and influential repetitions 
Qassem Hassan asserted that “special exercises contain 

an element or several elements of activity similar to the 

movement or close to it in the direction of the movement 

or the strength of the movement” (18),also, compound 

MetCon exercises with defensive foot movements 

contributed to the development of this important ability 

using jumping, jumping and partridges exercises over 

the hips and stairs. In the S.A.Q exercises, there was 

an improvement in explosive ability, but in a small 

percentage, compared to the MetCon exercises, in which 

the researcher focused on rebound exercises through 

jumping, jumping and partridge, MetCon exercises focus 

on fast force, while S.A.Q exercises focus on speed by 

changing direction, i.e. skill speed in accordance with 

the kinetic path of defensive foot movements.

And through what has been presented in tables (3), 

we note that there are significant differences between the 
tests of the two experimental groups in the dimensional 

tests between the two experimental groups to test the 

defensive movement and in favor of the training group 

S, A.Q , whereas, the reason for the development of the 

defensive movement is due to the effect of the various 

and different skill exercises related to that skill, so 

that the (S.A.Q) exercises prepared by the researchers 

scientifically in terms of planning, organization and 
application helped in developing the skill of defensive 

foot movements with basketball, and this is what Hanafi 
Mahmoud Mukhtar confirmed. And testing appropriate 
exercises enables the coach to develop physical qualities 

and at the same time work to perfect the player basic 

skills and digest playing plans (19) . And that these 

exercises are inspired by the researcher from the actual 

situations of the competition, which are compound 

exercises that are applied by linking many movements 

in different areas similar to the places in which the 

player moves during the competition, this is consistent 

with what Muhammad Hassan Abu Ubayya said, “as 

they are taught how to properly link skills to each other 

to become a complex, and the various exercises that 

work to achieve the skills of the game must be selected 

and developed in a manner similar to what happens in 

the match”(20). Also, the use of training tools It has an 

effective effect on the development of defensive foot 

movements for the members of the (S.A.Q) training 

group, because “auxiliary means make the player able 

to address deficiencies, especially those whose leg 
movements are slow and increase the effectiveness of 

the training unit” (21).

The researcher attributes the development of the 

defensive movement to a group of S.A.Q exercises 

and the exercises it contained in order to develop 

special motor abilities, which had a positive effect on 

developing the motor abilities of compatibility, agility 

and balance. Which has great importance in skill 

performance and this is consistent with what Essam 

Abdel Khaleq referred to, that “the motor performance 

of the skill depends on the special motor abilities” (22), 

as the growth and development of the motor capabilities 

would contribute to the process of events of balance and 

coordination in the work of muscles and then employing 

balanced ratios of physical abilities such as strength 

and speed in performing various motor duties with high 

compatibility, and this is what a basketball player needs.

Conclusions and Recommendations

Conclusions:

- The (SAQ - MetCon) training achieved good 

results in arithmetic mean differences between the pre 

and post measurements and in favor of the post-test in 

tests of some biomechanical abilities and defensive skills 

(motor velocity, agility and defensive movement) and 

did not achieve good differences in the test (explosive 

ability and strength distinguished by speed and defense 

follow-up ).

- The (S.A.Q - MetCon) training achieved good 

results in the differences of arithmetic mean in the two 

dimensions - dimensional, and in favor of S.A.Q exercises 

in tests of some motor abilities (agility, compatibility, 

and kinetic speed), and did not achieve good differences 

in the test of explosive ability and defensive movement.
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- The two groups of (S.A.Q-MetCon) training 

achieved good results in the differences of arithmetic 

mean in the two dimensional measurements and in favor 

of the group of MetCon exercises in the test of explosive 

ability and did not achieve good differences in tests of 

movement speed, agility and defensive movement.

- The (S.A.Q) training are preferred in developing 

agility, compatibility, speed of movement, and defensive 

movement. As for MetCon training, they have an 

advantage in developing explosive ability.

Recommendations:

- The necessity of using modern training methods 

such as S.A.Q and MetCon in various sports by coaches 

in order to save effort and time and achieve training 

goals.

- Adopting MetCon training and codifying it 

according to energy systems in order to save effort 

and time and achieve training goals in line with the 

capabilities, capabilities and preparation periods of the 

trainees.

- Adopting complex and functional exercises 

according to the movement path of the skill for the 

purpose of developing defensive skills related to foot 

movements for young basketball players.

- Approving the results of the examined tests 

when evaluating the exercises.

- Conducting other studies and research using 

other modern training methods on different age groups 

with different skills and for both sexes in different 

games. 
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Department to Developing Imagined Fluency According to 
(VTS) for Some Teachers and Female Teachers of Physical 

Education in the Karbala Education Directorate

Muntadhar Saheb Mahdi1, Ali Hussein Ali2, Mazin Jalil Abdulrasool1, Wissam Salah Abdul Hussein3 
1Lect. Dr., 2Assist. Prof. Dr., 3Prof. Dr., Faculty of Physical Education and Sports Sciences / University of Karbala, 

Iraq

Abstract

The research problem and its importance were dealt with while mentioning the imposition of the research 
and its objectives in which the researchers sought to measure imagined fluency with the latest technological 
technologies, some physical education teachers and teachers have knowledge of the effect of courses of the 
preparation and training department to developing this important mental variable. The researchers also dealt 
with the concept and types of fluency, the executive functions of the brain, cognitive flexibility, and other 
topics related to the research problem. Then the researchers mentioned the research methodology, its field 
procedures, the most important tools, devices and tests used, along with a detailed explanation of the Vienna 
Test System (VTS) abbreviated to (Vienna Test System). To conclude with the research results that were 
presented, analyzed and discussed. To come up with conclusions, the most important of which is the positive 
impact of the training courses held by the Preparation and Training Department, recommendations and 
scientific and practical proposals, most notably the call to establish a contemporary psychological laboratory 
in the Iraqi education directorates to measure and develop complex psychological, mental and personal 
capabilities. With documentation of Arab and foreign sources and an appendix to a sample for the result 
of the (5 point) test, which measures the imagined fluency and cognitive flexibility of the research sample

Key Words: Imagined fluency , Vienna Test System (VTS).

Introduction

Keeping up with technological progress in the 

fields and fields of life requires researchers to seek 
methods, means and tools that simulate this tremendous 

development in digital technologies in the field of 
education, especially with regard to the nature of the 

programs and curricula of the Preparation and Training 

Department 1, which provides its courses to teachers 

throughout the year in order to raise their scientific, 
knowledge and educational level, so that the participant 

can develop his psychological capabilities (mental and 

creative) to be reflected in his personal and professional 
abilities. Researchers believe that it is necessary to move 

from a strategy of imparting 2 knowledge to a strategy 

for producing knowledge to bring about a qualitative 

leap in psychological measurement and evaluation at 

the Preparation and Training Department in the Karbala 

Education Directorate. The importance of the research lies 

in the investment of modern computerized technologies 

in measuring mental capabilities and creative energies, 

such as imagined fluency, which cannot be measured 
with traditional methods, and harnessing technology to 

provide 3 an accurate database for the preparation and 

training department that enables it to rely on the same 

method and curricula for the courses or to make an 

amendment or addition to the content and method of 

the courses. Those interested in psychological sciences 

may notice the magnitude of the unprecedented trend 

towards acquiring and learning electronic and computer 

technologies, especially applied scientific innovations 
that have imposed their existence as an alternative 4 

DOI Number: 10.37506/ijfmt.v15i3.16207
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to electrical and manual devices and tools in various 

fields and fields of scientific and practical life, which 
prompted researchers to experiment with these digital 

technologies on a research sample that represents part of 

Physical education teachers and teachers in the Karbala 

Education Directorate.

Research problem:

 Researchers wonder about the nature of their 

work in the teaching profession for nearly (13) years 

about the effectiveness of the courses that the Preparation 

and Training Department annually holds for teachers and 

physical education teachers and the extent of its impact 

on developing their creative abilities, among which 

the most important is the visual fluency that shows the 
ability of (the teacher / school) to produce new ideas and 

expresses the extent of their ability to find quick solutions 
to the situation that they pass through being (conceptual 

fluency) is an indicator of the mental flexibility and 
visual perception that the teacher needs in all stages of 

preparing and implementing his theoretical and practical 

lessons, and before and during his participation in school 

tournaments periodically. The research problem can be 

summarized through the researchers’ attempt to answer 

the following question:

Do the courses of the preparation and training 

department for physical education teachers have a 

positive impact on developing imagined fluency as 
an indicator of some of the mental and psychological 

abilities of the participants?

Research objectives:

- Identifying the level of imagined fluency and 
creative thinking of some physical education teachers 

according to the (VTS) system.

- Identify the effect of the preparation and training 

department courses on developing the conceptual fluency 
of the research sample.

Research hypothesis: The presence of statistically 

significant differences between the results of the pre 
and post-test in the conceptual fluency of the research 
sample..

Research fields: 

The human field: Physical education teachers 

participating in the preparation and training department 

for the academic year 2017-2018 in the Karbala 

Education Directorate..

Time field: For the period from 14/10/2020 to 

1/2/2021.

Spatial field: Course hall in the preparation and 

training indoor gymnasium. 

Methodology:

 The researchers used the experimental approach 

to design the one experimental group with pre and post-

test, as it fits into the nature of the research problem. 

Community and sample research:

 The community of origin is represented by 

teachers of physical education in the Karbala Education 

Directorate, who participate in the annual training 

courses of the Directorate of Preparation and Training, a 

random sample was chosen from among the participants 

in the training courses to apply the mental test to them. 

The number of male and female teachers within the 

experimental group reached (20) teachers and female 

teachers representing (40%) of the total number of 

participants in the training course for the academic 

year (2017-2018) and of (50) teachers from among the 

participants in the training course, as (4) were selected 

Examined by two (2) teachers and two (2) female 

teachers as a survey sample, so the number (16) was 

examined as a main sample for the research. 

Devices, tools and means used in the research:

Means of data collection:

- Arab and foreign sources and references.

- User test.

- The global information network (the Internet).

- The assistance of the experts of the Austrian 

company Schofried, the manufacturer of psychological 

systems.
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Tools and devices used:

- The Vienna Test System for Psychometric 

Assessment and Evaluation.

- 1 laptop HP electronic calculator, origin tray.

- Desktop Discovery Calculator, number 1, 

Chinese origin.

- Microsoft Office suite of programs for word 
processing and tables.

- SPSS data analysis program to statistically 

process numbers and results.

- 1 x HP laser printer, origin tray.

- Sony digital camera, number 1, of Chinese 

origin.

- Chair for sitting the subject and examiner, 

number 2.

- Record for taking notes, number 1.

Vienna Tests System VTS:

 The Vienna Test System for Psychological 

Screening and Assessment is one of the systems 

produced by the Austrian company Schuhfried, which 

is prepared on the computer, one of the most important 

systems of the contemporary psychological laboratory, 

and the portable (mobile) laboratory, which is called in 

short the VTS system, as this system contains a large 

group of tests And diagnostic tests, including:

- Alternative tests and standards for specific tools 
or devices.

- Tests and benchmarks that require computer-

controlled devices.

- Tests and benchmarks using the Multimedia 

feature.

Steps to work on the VTS:

- Enter the full information of the subject: 

With the test date, and everything related to the subject.

- Choose the type of test: As the VTS system 

contains an integrated set of modern and contemporary 

tests in the field of sports, and thus the type of examination 
required is chosen from among a group of tests for 

individual and team games and other international tests, 

and there are diagnostic tests, tests for attention and 

perception functions, stress tests, etc. It is also possible 

to store data and compare the results of the subjects with 

each other.

- Test application: After completing the entry 

of the subject’s data and completing the process of 

selecting the tests to be applied, the test shall be applied 

face-to-face in front of the computer screen directly, 

by pressing the buttons on the system’s control panel 

according to the instructions given by the researchers to 

each laboratory individually.

- Test evaluation: After the subject completes 

his answer to the test, the VTS system evaluates the test 

automatically.

- View and print the test results: The results of 

the tests are clearly displayed on the computer screen, 

and can be printed immediately after the completion 

of the test, which makes the Vienna tests system for 

examination and evaluation an original and professional 

scientific research tool, free from typographical errors, 
and far from the examiner’s bias, see appendix (1).

Tests used:

The five point test ( 5point): (1)

The purpose of the test: It is a test that measures 

conceptual fluency in dealing with figures and images, 
divergent thinking, and executive functions.

Theoretical framework: The paper-based 

version of the Five Point Test, or FPT, is a common 

test of brain function. The test places requirements on 

various neuropsychological functions such as planning, 

cognitive flexibility and divergent thinking. The FPT is 
important as a clinical test that has been validated for 

both neurological and mental disorders. The effect of 

various demographic variables was also discussed in 

the description of this test, especially with regard to age 
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and academic achievement, as they appeared to affect 

performance on the FPT test.

Note that the current test is based on an experimental 

proven model to measure divergent thinking as an aspect 

of executive functions. This test can be used to assess 

neuropsychological deficits and prepare for a therapeutic 
intervention.

Test application: The test consists of squares, each 

of which contains five points or spots (similar to the 
number 5 on a die). And the test takers must produce as 

many shapes as possible within just two minutes, subject 

to certain rules. Shapes involve connecting two or more 

points (spots) with straight lines.

Registration and calculate the scores: The main 

variables describe the total number of shapes produced, 

the number of valid shapes, and errors occurring in 

different situations. The number of strategies used, 

the error rate and the percentage of correctly formed 

paragraphs are also recorded.

Reliability of test : The test reliability was estimated 

by calculating the alpha-Cronbach equation and other 

measures of stability using standard sample data. The 

alpha-Cronbach fluency coefficient was estimated using 
figures around 0.861. Therefore, the test reliability could 
be classified as high stability.

Validity of test: There are significant field 
indications of the validity of the task model used in the 

five-point test. As the test correlation coefficient itself 
with the paper version of it provides evidence of the 

availability of construct validity for this test. The validity 

of the construction was also verified by calculating the 
correlation coefficient between the five-point test and 
other neuropsychological tests.

Standards: The standard sample for the 

Langensteinback (Five Point Test) included 331 

participants representing all age groups of the adult 

population.

Field research procedures:

The researchers conducted a computerized test using 

the Vienna Test System (VTS) for mental measurement 

and evaluation to measure visual fluency as an indicator 
of creative and divergent thinking and cognitive 

flexibility in order to identify the level of participants 
in this subtle variable. After completing the course 

established in the Preparation and Training Department, 

the researchers re-tested the research sample in order to 

compare the pre- and post-results, and use the statistical 

bag (spss) to statistically process the data to identify the 

differences between the pre and post results to know the 

effect of the course, its approach, and its effectiveness 

on the research sample.

Pre-test:

The researchers conducted pre-tests on the research 

sample on 10/15/2020 from (9:00) in the morning 

until (2:00) in the afternoon in the lecture hall in the 

Directorate of Preparation and Training. The researchers 

recorded and installed all the conditions related to the 

tests in terms of time, place, devices, and the method 

of carrying out the tests in order to create the same or 

similar conditions when performing the post-tests.

Main experience:

After completing the pre-tests using the Vienna Test 

System (VTS), the researchers waited for the participants 

(including the research sample) to finish receiving the 
vocabulary of the training course held by the Preparation 

and Training Directorate of lectures, theoretical lessons, 

practical applications and workshops, which took (5) 

days until the conclusion The session is on 19/10/2020. 

The researchers, in cooperation with the respected 

Director of Preparation and Training, coordinated the 

research procedures as follows: 

The first section: Explanation of the test: With an 

indication of the importance of the abilities measured by 

the test and the extent of their relevance to the personality 

and mentality of the teacher and their reflection on his 
job performance with students in the physical education 

lesson and school tournaments.

The second section: Explaining how to apply the 

test: It is the stage that precedes the implementation of 

the test, as the researchers have a full explanation of 

how to perform the test so that the subject does not make 
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errors that may affect his final result.

Post-test:

After the research sample completed the period 

allocated for the curriculum training course, the post tests 

were conducted on 29/1/2021 in the closed gymnasium, 

and the researchers were keen to conduct the post tests 

in conditions similar to the pre-tests.

Statistical methods used: Statistical methods were 

used in the Statistical Data Processing Program (Spss).

Presentation, analysis and discussion of results:

The researchers presented, analyzed and discussed 

the results of the pre and post-tests of the research 

sample, as the results were presented in the form of 

tables and figures, because they are an explanatory tool 
for the research as it reduces the possibility of error in 

the following stages of the research and strengthens 

the scientific evidence and gives it strength (2), on the 

conceptual fluency and to achieve the first objective 
of the research, which states: (Identifying the level 

of conceptual fluency and creative thinking of some 
physical education teachers according to the (VTS) 

system).

In order to know the extent of the impact of the 

training course (in developing the conceptual fluency 
of the research sample) established by the Preparation 

and Training Department, and to achieve the second 

research objective, which states: (Identify the effect of 

the courses of the Preparation and Training Department 

in developing the conceptual fluency of the research 
sample). The researchers presented the results of the 

pre and dimensional research sample in the research 

variable, analyzed and discussed them.

Presentation and analysis of variable results 

(imagined fluency):

Table (1) it shows the arithmetic mean, standard deviation, and (t) value between pre and post-test in the 
variable (imagined fluency)

Variable

Pre test Post test
T value
Tabular

T value
Calculated

Sig level Sig type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Imagined 
fluency 42.750 19.264 74.000 21.639 2.042 4.314 .000 Sig 

Significant ≤ 0.05 at degree of freedom (30).

Through Table (1), we find that in the variable 
(Imagined fluency) the arithmetic mean was in the pre-
test with a value of (42,750) and a standard deviation 

of (19,264) .As for the post test, the arithmetic mean 

was of (74,000) and a standard deviation of (21,639) 

when calculating the value of (V) The calculated value 

appeared with a value of (4,314) and with a real meaning 

of (.000) which is (smaller) than (0.05). This indicates 

that the difference is (significant) and in favor of the 
(post) test. Figure (1) shows the values   of the arithmetic 

mean for the pre and post-test in the variable fluency 

conceptual

Discussion the Results of Variable (Imagined 
Fluency):

By displaying and analyzing the results of the 

pre and post- tests of the research sample that was 

presented in table (1), the results showed us the presence 

of significant differences between the two tests and 
in favor of the post- test in (Imagined fluency), as the 
researcher attributes the reason for this development to 

the effect of the training course whose contents were 
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received by the members of the research sample. With 

the theoretical and practical materials included in the 

course curriculum at the hands of specialized professors, 

which reflected positively on the speed and accuracy 
of thinking and the creation of many new and creative 

forms within the influence of the time pressure factor, 
which expresses superior and rapid mental capabilities 

in the process of divergent and creative thinking, as 

the intensive theoretical lectures in the preparation and 

training department produced an integrated effect on 

the mental abilities of the participants and increased 

from their mental cognitive flexibility, which reflected 
positively on their performance and improving their 

abilities to create diverse and creative perceptions and 

shapes in the shortest possible time, this indicates the 

development of the velocity of the inherent reaction, 

which is generated from the speed of branched thinking 

associated with the development of conceptual fluency in 
the research sample participating in the training course 

of the preparation and training department.

The researcher also attributes the reason for this 

development to the effect of practical applications 

in the games hall, which reflected positively on the 
method of manufacturing and producing out-of-the-

ordinary solutions to perform the required training 

and competitive duties, because the tests focused on 

measuring and evaluating the participants’ unfamiliar 

mental dimensions, so the participants were forced to use 

new methods to meet the test challenge. Which makes 

the tester able to get out of difficult situations with high 
efficiency as he has developed the ability to find the 
appropriate alternative at any critical moment and as soon 

as possible. The aforementioned meaning is consistent 

with the concept of (cognitive flexibility), which refers 
to the brain’s ability to use alternative pathways and 

rely on new brain activity and patterns to meet its 

needs. (The main message that can be obtained from 

this cognitive flexibility is that if you work to preserve 
cognitive ability, and engage yourself in learning new 

things and difficult mental activities, the likelihood that 
cognitive flexibility will work to your benefit increases 
by delaying any impending disturbances in your mental 

ability compared to individuals. They did not participate 

in such activities (3).

 The researcher also attributes the development 

in this variable to the presence of individuals from the 

subjects who have completed their higher education or 

are still in the study, and this factor supports the subject’s 

cognitive side and strengthens his ability to think creative 

and divergent, as (one of the factors that contribute 

to innovative thinking is flexibility factor) (72:24), 
which helps him to carry out synthesized procedures 

and advanced coordination efficiency between the 
surrounding variables and the ability to quickly adapt 

to the emergency event due to the cognitive stockpile 

revealing a significant increase and development in his 
cognitive flexibility. This is called adaptive flexibility 
(and it refers to the ability that helps an individual solve 

problems that require an unusual solution(4).

Conclusions and Recommendations

Conclusions:

- The computerized 5 point test within the (VTS) 

system enables the measurement of conceptual fluency 
and divergent thinking with high accuracy compared to 

other tests.

- The training courses held by the Preparation 

and Training Department for physical education teachers 

have a great positive impact on developing conceptual 

fluency and creative and divergent thinking.

- The results showed statistically significant 
differences for the research sample in the variable of 

conceptual fluency, which reflects the development of 
the research sample in this variable and the maximum 

benefit from the theoretical and applied information 
included in the training course.

Recommendations:

- Researchers should use the computerized 

mental test (5point) and other tests within the Vienna 

Test System (VTS) in psychology studies and research.

- Those in charge of the training course curricula 

should pay attention to the curricula including theoretical 

and practical materials for developing the psychological 

aspect of the participants (by measurement and training) 

as much as they are interested in developing other 
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aspects. To keep pace with the scientific development in 
the developed world.

- The Preparation and Training Department of the 

Holy Karbala Education Directorate and the rest of the 

governorates adopted the establishment of an integrated 

contemporary psychological laboratory equipped with 

the latest digital devices and equipment, due to the data 

it provides that are difficult to find elsewhere.

- Adopting some mental and personality tests 

as part of the differentiation and acceptance tests for 

new teachers applying for appointment in all education 

directorates as part of the personal and intellectual 

requirements.

- The directorates of the Ministry of Education 

in general and the Karbala Directorate of Education 

in particular have adopted the Vienna test system for 

measurement, psychological and mental diagnosis, to 

assist in the process of selecting students in schools 

of excellence, challenge schools and applicants to 

accelerate, to determine the level of their mental abilities 

and personal characteristics as an objective alternative to 

paper-based intelligence tests.

- Conducting a comparative study between the 

results of male and female teachers participating in the 

training courses held by the Preparation and Training 

Department. 
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Abstract

In order to advance the education process and raise the educational level of the players, it became necessary 
to introduce new educational aids, programmed education in the education process, through which the basic 
skills to be learned are explained and clarified, and immediate feedback is provided that would enhance 
the information of the learner, and Reaching the goal to be achieved, taking into account the individual 
differences between the players, and thus it is possible to move away from the educational methods used 
in learning skills, which requires great effort and time, in addition to that the open playground may not 
perform the skill accurately and the player looks from one side, while when using the computer you look 
from several sides and at different speeds, as well as you see the best and most accurate performance because 
you see perfect performance. The aim of the research is the programmed education strategy to learn the 
two skills of sending from the bottom and the skill of receiving the transmission with volleyball emerging, 
and the researchers used the experimental method of pre and post testing for the experimental and control 
groups, the research population was identified for (24) volleyball players for the 2020 training season, as 
the research sample was chosen by a comprehensive inventory method and the sample was divided into two 
experimental groups and the control group, with (12) players for each group, programmed education was 
applied to the experimental group for a period of eight weeks at three training units per week, and they used 
the SPSS statistical bag to process the data and obtain the results, from which the researchers reached the 
most important conclusions that the programmed education strategy had a positive effect on learning the 
under hand service and receiving service skills of volleyball for juniors 

Keywords: programmed learning, the under hand service, receiving service skills. 

Introduction

Reaching high levels of learning requires following 

modern and advanced educational strategies that meet 

the needs of society and its growing requirements. 

Science is multiplying amazingly, and the learner 

must be successful in reaching the desired goal, the 

programmed learning strategy aims to take 1 into 

account the individual differences and the self-speed of 

the players, it is one of its types, and one of its main 

principles is that the learner works on mastering the 

learning material because he is not allowed to move from 

the other stages of learning unless he has mastered the 

previous phase, therefore, this method works to develop 

the learner’s self-direction ability and make him bear 

responsibility in decision-making, so this programmed 

learning is a modern methodological process that works 

on the interaction between the player and the program 

presented 2 to him without direct influence from the 
trainer, but the coach’s role remains the guide and leader 

of the educational process, and the game of volleyball 

is one of the popular sports that broadcast the spirit of 

competition or recreation because it is a team game that 

does not cause direct contact with the opponent, it is 

practiced by different age groups, and the importance 

of the current research lies in finding 3 an effective and 

effective educational method for learning, taking into 

account the ease of use by the learner and providing 

DOI Number: 10.37506/ijfmt.v15i3.16208
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it for his effort and time. Programmed education 

represents one of the latest products produced by modern 

technology as it entered various walks of life due to 

its advantages that are not In other educational aids, 

therefore, the two researchers decided to use a modern 

educational curriculum from the means of learning 4, 

which is programmed education as it is one of the means 

through which it is possible to learn and master the skills 

of sending from below and the skill of receiving the 

transmission with volleyball emerging.

Research problem :

Through the experience of the two researchers in 

the educational field and in the field, they found that 
in order to advance the education process and raise the 

educational level of the players, it became necessary to 

introduce new educational aids, programmed education 

in the education process, through which the basic 

skills to be learned are explained and clarified, and 
immediate feedback is provided, that would enhance 

the information of the learner, and reach the goal to be 

achieved, taking into account the individual differences 

between the players, thus, it is possible to move away 

from the educational methods used in learning skills, 

which requires great effort and time, in addition to the 

fact that the open playground may not perform the skill 

accurately and the player looks from one side, while 

when using the computer you look from several sides 

and at different speeds as well as you see the best and 

most accurate performance because it sees perfect 

performance, so the researchers decided to use the 

programmed education that one of the self-education 

methods is to teach the two skills of sending from below 

and the skill of receiving the volleyball transmission for 

players.

Research Objective:

- Preparing the programmed education strategy 

to learn the skills of serving from below and the skill of 

receiving service for junior volleyball.

- Identify the programmed education strategy in 

learning the skills of serving from below and the skill of 

receiving volleyball.

Research hypothec : There are no statistically 

significant differences between the pre and post-tests in 
learning the under hand service and receiving service 

skills of volleyball for juniors.

Research fields:

The human field: Volleyball players for the 2020 

season.

Time field: From 1/11/2020 to 5/1/2021. 

Methodology:

 The researchers used the experimental method 

by pre and post testing of the experimental group and 

the control group, in accordance with the nature of the 

research..

Research community and sample:

 The research community was determined for the 

volleyball competition players for the 2020-2021 sports 

season of (24) players, and the sample was divided into 

two groups, the experimental group and the control 

group, with (12) players for each group. 

Measures of homogeneity and equivalence were 

performed for the sample, and the results were: 

Table (1) Shows the homogeneity of the sample:

Variables Measuring unit Mean Median Std. Deviation Skew ness

Length Cm 153.166 153 1.266 0.134

Weight Kg 46.333 46 1.302 0.154

Age Year 11.5 12 0.674 0.068
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Table (2): Shows the arithmetic mean, standard deviations, the calculated (t) value and the significance of 
the differences in the examined tests between the experimental and control groups in the pretest.

Variables Groups Mean
Std. 

Deviation
(T)

Calculated
Sig level Sig type

Under hand service
Experimental 31.833 2.124

0.371 0.714 Non sig
Control 31.500 2.276

Receiving service
Experimental 72.32 3.431

0.379 0.709 Non sig
Control 64.52 3.482

Significant at level (0.05) if the error level is less 
than (0.05).

Methods of data collection, devices and tools 

used : 

- Note

- Tests and measurements

- A device for measuring height and weight

- The volleyball court is legal

- 10 volleyball balls

- 6 computers, 12 CDs.

Tests used:

First: Test the service to a stadium divided into 

(4) zones: (1)

The purpose of the test: Service skill test measure.

Tools: Volleyball court divided into areas, each with 

a number, which is an indication of the value of points 

for the area to which the number belongs, 10 volleyball.

Performance description: The student stands in 

the designated area to perform the service, and performs 

the service in a legal manner to cross the net in the field.

The rules:

- The student makes three serve attempts to warm 

up before beginning the actual notification.

- The student performs (10 transmission 

attempts).

- Foot faults and grid faults are scored zero. 

Registration: Calculates the total point values   in its 

area.

 When the ball touches one of the lines of the 

court, the highest number is calculated for the area that 

this line follows. The maximum degree(40).

Second: Test the Receiving service: (2)

The purpose of the test: Measure the skill of 

receiving service.

Tools: 

- Legal volleyball court and net of legal height.

- Two circles (A and B) are drawn in the corners 

of the playing field, so that the distance between the 
center of the circle and the line of the side is (1.5 m), 

while the distance between its center and the end line is 

(3 m), and the diameter of the circle is (1 m).

- The attack area is divided into three equal areas 

(1,2,3) with a distance of (3 x 3 m). (Figure 2).

Performance description: The student stands 

inside circle (A) while he is facing the net, and the teacher 

must send the ball to him, while he is in that place so that 
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the laboratory receives it and directs it to the inside of 

area (1) for five balls sent, the same thing applies to the 
next five balls, so that five balls are directed to area (2), 
and five balls are directed to area (3). The same action 
will be repeated with the same number of attempts from 

circle (B).

The conditions:

- For each laboratory (15) attempts from Circle 

(A) and (15) other attempts from within Circle (B).

- In all attempts, reception with two hands is used 

from the bottom.

- An attempt in which the ball is sent from the 

teacher to the laboratory in an inappropriate manner or 

outside the circuit in which the laboratory is standing is 

canceled.

- The sequence of attempts must be adhered to:

- From circle (A). Five attempts for the region 

(1). Five attempts for the region (2). Five attempts for 

the region (3).

- B. From circle (b). Five attempts for Region 

(1), five attempts for Region (2). Five attempts for the 
region (3).

Registration: The tester records the total points 

obtained from the thirty attempts granted to it (15) 

attempts from each department according to the 

following method.

- The fall of the ball inside the designated area 

gives the laboratory (three marks).

- Falling the ball outside the area and into the 

vicinity gives the laboratory (2 marks).

- If the ball falls outside the area and inside the 

court, the tester gets a score of 1.

- Except for the above, the laboratory gets a 

(zero).

The maximum degree (90).

Pre-test:

The researchers conducted the pre-tests on Sunday, 

11/1/2020.

Educational programs:

- The implementation of the educational units 

began on Wednesday, 11/4/2020, and ended on Sunday 

3/1/2021.

- The duration of the educational curriculum is (8 

weeks) for each week, three educational units, each on 

Sunday, Tuesday, and Thursday.

- The educational unit time was (90) minutes.

- The researchers used to display a set of 

illustrations for each skill and comment on it with 

explanations and slow presentation. For each skill, 

programmed learning was included using the power 

point program, which is a program that provides images, 

drawings and explanations for the skill, and adds dynamic 

and visual effects, and is displayed in the Duetto Shop

- The preparatory section, its duration is (15) 

minutes, and the section as follows:

- The main section: its duration (65) minutes.

- The final section: its duration (10) minutes.

Post- tests.

  After completing the implementation of the 

educational units within the specified period, then 
conducting the research tests on Tuesday corresponding 

to 5/1/2021, and the researchers took into account the 

provision of conditions similar to the pre-tests in terms 

of (time, place, tools used, and the method of conducting 

tests) The Hall of the College of Physical Education and 

Sports Sciences for Girls / University of Baghdad.

Statistical analysis: The researchers used the 

statistical package (SPSS) to find the appropriate 
statistical treatments.
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Research Results

The results of the experimental and control 

groups in the studied variables were presented, 

analyzed and discussed, as well as the results of the 

differences between the pre and post-tests of the 

experimental group in the studied variables were 

presented and analyzed. 

Table (3) it shows the difference of the arithmetic mean, its standard deviation, the value of (t) and the 
significance of the differences between the results of the pre and post-tests of the two research groups in the 

variables under investigation.

Variables

M
ea

su
ri

ng
 u

ni
t

Groups 

Pre-test Post-test

(T
)

C
al

cu
la

te
d

Sig level Sig type

Mean

St
d.

 D
ev

ia
ti

on

Mean

St
d.

 D
ev

ia
ti

on

Under hand 
service D

eg
re

e experimental 31.833 2.124 31.083 2.810 18.542 0.000 Sig 

control 31.500 2.276 32.300 3.437 10.086 0.000 Sig 

Receiving 
service D

eg
re

e experimental 72.34 3.241 76.12 4.432 11.134 0.002 Sig 

control 64.12 3.416 68.21 4.613 12.342 0.004 Sig 

Significant at level (0.05).

Table (4) it shows the difference of the means, the value of (t), the level of error and the significance of 
the differences between the results of the post-test of the two groups of research in the variables under 

investigation.

Variables
Measuring 

 unit

experimental control

(T
)

C
al

cu
la

te
d

Sig level Sig type

Mean

St
d.

 D
ev

ia
ti

on

Mean

St
d.

 D
ev

ia
ti

on

Under hand service Degree 31.083 2.8190 32.300 3.437 3.965 0.001 Sig 

Receiving service Degree 79.12 2.523 73.21 3.217 4.451 0.000 Sig 

Significant at level (0.05).
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Discussing the Results

The results of tables (3 and 4) show, we find that there 
has been an evolution in the results of the tests searched 

for the experimental group, in the post-measurement, 

which indicates that the program prepared by the 

researchers has positively affected the research variables. 

The two researchers attribute this development of the 

experimental group and its superiority over the control 

group in the skill of learning forward transmission from 

below and learning the skill of receiving the transmission 

to the method of programmed education in which the 

senses were invested through the clarity of presentation 

among the players and the immediate correction of 

common errors, especially among them is the pause of 

preparation (preparation), placing the hands and focusing 

the eyes, as well as the appropriate repetitions used in the 

educational units that facilitated the process of kinetic 

control over the conditions of playing situations during 

performance, and linking ideas and perceptions with 

what should be done, as well as the presence of serial 

images that illustrate the parts of the skill Muhammad 

Saad Zaghloul and others (3), the volleyball player needs 

to perform according to certain times, and this in turn 

requires a high degree of control over the output of the 

motor performance and a great deal of motor perception 

(Zaki Muhammad Hassan(4), programmed education can 

be used in physical education curricula in educational 

institutions by providing an encyclopedia of information 

on various sporting activities and also deals with 

educational and training programs to develop physical 

and motor characteristics Qasim Hassan Hussein (5). 

Conclusions

- The use of the programmed learning strategy has 

facilitated the process of learning and feedback in a way 

that helped the players to interact with the educational 

material for basic skills.

- The use of the programmed education strategy 

in the learning process worked to save time and effort 

by the coach in delivering the scientific material for the 
basic skills in volleyball. 

Recommendations:

- The importance of using modern educational 

methods for a programmed education strategy in learning 

other basic skills of volleyball.

- Conducting similar studies on other groups and 

for both genders in volleyball competitions. 

Financial Disclosure: There is no financial 
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Abstract

A total number of 40 children with iron deficiency anemia and 40 healthy control children between the ages 
of 5 – 11 years were included in this prospective study which was done in kerbala Pediatric teaching hospital 
in Iraq from the period of April to November 2019 to assess serum ghrelin levels. Iron deficiency anemia 
was diagnosed based on clinical and laboratory findings ((complete blood count by automated coulter), 
serum iron, Total iron binding capacity, and serum ferritin by Abbott machine)), and serum ghrelin levels 
by ELISA. All patients and controls were included by these investigations. In children with iron deficiency 
anemia the mean values of Hb, PCV, MCV, serum iron and serum ferritin levels were significantly lower 
than that of the control. (Patients’ Hb (g/dl): 9.8 ± 1.8, control: 12.5 ± 0.8), (PCV (%) for patients: 29.9 ± 
2.9, control: 36.3 ± 4.5), (MCV(fl) For patients: 67.9 ± 7.9, control: 76.2 ± 4.7), (serum iron (µmol/l) for 
patients: 5.7 ± 1.7 , control 16.7 ± 4.4 ), (Serum ferritin (ng/ml) for patients’ group: 11.5 ± 3.9, control: 82.3 
± 35.1)Serum ghrelin levels were low in children with iron deficiency anemia (mean: 3.5 ± 3.3 ng/ml) with 
statistically significant differences from that of the control (mean: 5.4 ± 2.2 ng/ml). Serum ghrelin levels 
are reduced in children with iron deficiency anemia. Low ghrelin levels might cause delay in growth and 
development of children with iron deficiency anemia. 

Key words: Ghrelin hormone and iron deficiency anemia. 

Introduction

Anemia is known as a reduction in the total of 

hemoglobin or the masses of red blood cells. Iron 

deficiency anemia (IDA) is a type of anemia that occur 
as a result of insufficient materials (iron) to create 
mature RBCs. Iron deficiency anemia is ideally result 
from insufficient iron intake, prolong bleeding or both 
of them. the most common cause of anemia throughout 

the worldwide is IDA 1. The most prevalent hemopioetic 

disease in infants, children and adolescent, except the 

neonate 2 Ghrelin is a kind of growth hormone (GH) 

secretagogue which induce GH secretion. The headmost  

hormone which connect gastrointestinal-pituitary axis 
3. Ghrelin is a peptide consist of 28-amino acid, and 

its functionally act on growth hormone secretagogue 

receptor (GHS-R). Ghrelin is a chief controller of 

sensing nutrient, initiation of meal, and appetite 4,5. 

Signal of ghrelin has involved in control of insulin 

resistance, obesity and DM. A lot of those unrelatedon 

effect of ghrelin on intake food 6. This statement depend 

on current evidence of ghrelin effect in glucose & 

energy homeostasis 7-9, heart disease, bone metabolism, 

muscular atrophy and cancer involvement /evolution 
10. For the diagnosis of iron deficiency anemia, serum 
ferritin level is very important which is usually low; 

however, the reduction in serum ferritin levels is 
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statistically not significant with the clear cut off value 
of 30 µg/L 11. Persistent low ghrelin levels interfere with 

growth and development of children.

Materials & Methods

This prospective study included 40 children, with 

age range of 5-11 years with iron deficiency anemia 
who are diagnosed on basis of clinical findings (Pallor, 
generalized weakness, palpitation, decreased appetite 

and shortness of breath) that are confirmed by laboratory 
findings (decrease Hb, MCV, and serum iron, increase 
serum total iron binding capacity, and decrease serum 

ferritin) in pediatric hospital in Kerbala/Iraq through 

the period from April to November 2019. Another 40 

children with no anemia (healthy control) who were age 

and sex matching with the patients’ group were also 

included in the study. 

A venous blood sample of 5 ml was obtained from 

each patient and control child after taking a written 

consent from their parents. Each blood sample was 

divided into two parts; 3 ml for gel tube (for measurement 

of serum iron, serum TIBC, serum ferritin by Abbott 

biochemical analyzer and serum ghrelin by ELISA) and 

2 ml for EDTA tube (for CBC by automated counter). 

Statistical analysis was done by using SPSS version 22.0

Results & Discussion

As shown in table 1, Results showed that Hb, PCV, 

MCV, serum iron and serum ferritin are low for 40 

children (100% of cases) with statistically significant 
differences from that of the control. Serum TIBC 

levels were higher in 40 children (100% of cases) with 

statistically significant differences from that of the 
control. 

Serum ghrelin level was low with a mean value of 

3.5 ± 3.3 ng/ml (range: 0.01-8 ng/ml) for children with 

iron deficiency anemia with statistically significant 
difference from the mean level of the control (5.4 ± 2.2 

ng/ml, range: 1.1-9.8 ng/ml). 

The most prevalent hematopoietic system disease 

seen through infants and children and considerably 

influence life quality and performance. The top cause of 
IDA in childhood is reduce dietary iron, with increase 

requirement for iron, as a result of rapid growth, 

malnutrition and blood loss 12. In this study, laboratory 

findings of decrease Hb, MCV, and decrease serum iron, 
increase serum TIBC, and decrease serum ferritin in 

patients’ group were very important for establishing the 

diagnosis of IDA. 

Through a study noticed that serum ghrelin levels 

in anemic children after treatment were greater than that 

of normal children 12. In current study, children with 

IDA were diagnosed and assessed for serum ghrelin 

levels with no further assessment of serum ghrelin after 

treatment.

Low serum ghrelin can lead to loss of appetite 

and growth retardation 14. A considerable positive 

association was found between body iron status and 

ghrelin levels. Low ghrelin levels in IDA can lead to 

anorexia 15. Another study showed a positive association 

depleted store of iron with ghrelin levels, which indicate 

that ghrelin intermediate reduce appetite in IDA 16. 

Ghrelin may influence in absorption of iron from GIT 
and recruitment from the stores in the liver. As a result 

of that concentration of ghrelin may give reflection about 
body iron stores and probably marker of anorexia, but 

more research with large prospective study need to be 

done to illustrate the mechanisms leads to reduce serum 

ghrelin in IDA 17. 
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Table 1: Different parameters of patients and controls.

Parameter (unit)
Patients
n= (40)

Mean ± SD

Control
n= (40)

Mean ± SD
P value

Hb (g/dl) 9.8 ± 1.8 12.5 ± 0.8 <0.01**

PCV (%) 29.9 ± 2.9 36.3 ± 4.5 0.03**

MCV (fl) 67.9 ± 7.9 76.2 ± 4.7 <0.01**

Serum iron (µmol/l) 5.7 ± 1.7 16.7 ± 4.4 <0.01**

Serum TIBC (µg/dl) 304.8 ± 46.6 202.2 ± 30.6 <0.01**

Serum ferritin (ng/ml) 11.5 ± 3.9 82.3 ± 35.1 <0.01**

Serum ghrelin (ng/ml) 3.5 ± 3.3 5.4 ± 2.2 <0.01**

There were a association the serum ghrelin levels with Hb, PCV, MCV, S. Iron, S. TIBC and S. ferritin. As 

shown in the table 2. The relationship  serum ghrelin with Hb is shown in Figure 1.  

Table 2. The correlation between Serum Ghrelin and other Parameters. 

Ghrelin
(ng/ml)

Parameters (unit)

rP-value

0.7**<0.01Hb (g/dl)

0.7**<0.01PCV (%)

0.4**0.006MCV (fl)

0.3**0.4Serum iron (µmol/l)

-0.20.2Serum TIBC (µg/dl)

0.5**<0.01Serum ferritin (ng/ml)

*Correlation is significant at the 0.05 level (2-tailed).

**Correlation is significant at the 0.01 level (2-tailed).
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Figure 1: The association of serum levels of Ghrelin (ng/ml) with  Hb (g/dl) in the patients group. 
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Abstract

Background: Abortion is one of the most common gynecological procedures worldwide (1). Abortion is a 
significant public health problem for women and young adults (2).

Methodology: A descriptive study conducted to identify Incidence Rate of Abortions and its relation with 
Sociodemographic Characteristics and reproductive history among Women at AL Diwaniyah City’s Maternal 
and Pediatric Hospital from the period 16 September 2020 to 16 March 2021 . The sample study include 
(100) pregnant women. The study tool was a questionnaire, The panel of experts determines the validity 
of the questionnaires, and the reliability of the questionnaire is very high in terms of stability and internal 
consistency. The information was collected from 25 November 2020 to 25 February 2021 .The data was 
analyzed through the use of a statistical package for social sciences (SPSS) version. Descriptive statistical 
measures were used and inferred.

Results: The results of the study indicate that the majority of the study sample was in middle age (25 -35) 
years is mean (x ̅ ∓S.D., 19.1± 0.805), living in city areas 54%, and a middle school level (24%), mostly 
housewives (63%) and with regard to monthly family income Barely Sufficient (45%), number of pregnancy 
fifth and more(28%), number of previous births is zero (31%), number of times abortion occurs is once 
(63%), Point of abortion occur in first trimester (63%),Types of abortion is surgical interference (56%).

Conclusions: The study concluded that the Incidence Rate of Abortions in Women in this study was 0.8%, 
statistically significant there was relationship between Sociodemographic Characteristics , Reproductive 
History of Maternity and abortion . There was no significant relationship between abortion and residence, 
education level and socio-economic levels.

Key words: Incidence rate , abortion, Sociodemographic, Reproductive History , among Women. 

Itroduction

Abortion is a frequent occurrence in the reproductive 

lives of women (3). Abortion is defined as the termination 
of pregnancy before viability is reached. In other words, 

the termination of pregnancy before the fetus is capable 

of independent life (4)..The emotional issue of induced 

abortion is (5).

The ages at which women have repeated abortion-

induced abortions vary greatly across regions. Almost 

60% of women who have repeatedly induced abortion 

in sub-Saharan Africa are younger than 25-25% are only 

in their teens. In Asia, women 25 and older account for 

70% of repeat-induced abortions; many of them already 

have children and want to reduce the size of the family. 

More than half of repeated induced abortions occur 

among women in Latin America and the Caribbean who 

are in their 20s, indicating that women in this area use 

repeated induced abortion for space births and restrict 

family size (6). 

DOI Number: 10.37506/ijfmt.v15i3.16210
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Abortion is responsible for a significant portion 
of maternal mortality in developing countries (7). 

According to the findings in his study, there was a 
statistically significant connection between abortion 
and maternal age. There are three ways of management 

once spontaneous pregnancy failure has been diagnosed: 

expectant, medical, or surgical. gestational age 

determines the optimum mode of management (8).

Both surgical and medical abortion are highly 

efficient, safe and appropriate, but vary in different 
ways, such as length, bleeding and cramping (9) . We 

were unable to determine the exact gestation week of 

each abortion, which is known to be a strong predictor 

of complication risk (10). An significant time sometimes 
fraught with complications such as bleeding and pain 

is the first trimester of pregnancy, leading to extreme 
motherhood apprehension (11).

Methodology 

The aims of the study: 

Study design: The study was descriptive (no 

experimental)using quantitative data collection method, 

Across section study conducted to identify A descriptive 

study conducted to identify Incidence Rate of Abortions 

and its relation with Sociodemographic Characteristics 

and reproductive history among Women at AL 

Diwaniyah City’s Maternity Hospital during the period 

of (from September 16th, 2020 to March, 16th, 2020).

Study Sample: A purposive and non-probability 

sample consisted of one hundred married women who 

were at reproductive age , pregnant ( prime or multipara) 

who were pregnancy. 

Study Instrument: A questionnaire is constructed 

for the purpose of the study throughout the review of 

literature and background experience and consultation 

from panel of experts and related studies. It consists of 

two parts: 

Part I: This part contains Socio-Demographic 

information It includes the following variables; Age, 

Residence, Educational level for woman, Occupation, 

Monthly income (From woman’s point of view.(

 Part II: Women’s Reproductive History  

Data Collection the Methods: Data collection 

process preformed using the study questionnaire started 

at 25 November 2020 to 25 February 2021, The duration 

of the data collection was Two month.

Statistical analysis:

Data are analysis through the use of SPSS (Statistical 

Package for Social Sciences) version 25.0 application 

Statistical analysis system and Excel application The 

following statistical data analysis approaches are used in 

order to analyze and assess the results of the study. 

 Results

Table (1): Participants’ Sociodemographic characteristics (N = 100)

Basic Information Groups Frequency Percent

 Age groups

15 – 25 Years 34 34

26 – 35 Years 44 44

36 – 45 Years 19 19

46 Years and more* 3 3

x ̅ ∓S.D. 19.1± 0.805

Total        100            100   
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Residency

Attended 54 54

Attended Parties 34 34

Rural 12 12

Total 100 100

Educational Qualification

Read and Write
12 12

Read Only 
2 2

Don’t read and don’t write
16 16

Primary
11 11

Middle school
24 24

preparatory
11 11

Institute
16 16

Bachelor and Higher
8 8

Total
100 100

Occupation

Housewife
63 63

Government Employ
18 18

Free profession
19 19

Total
100 100

Monthly Income 

Sufficient 
37 37

Not Sufficient
18 18

Barely Sufficient
45 45

Total
100 100

Freq.=Frequencies, %=Percentages,  =Arithmetic Mean and Std. Dev. (S.D.), * Age 

more than 41 years.

Cont... Table (1): Participants’ Sociodemographic characteristics (N = 100)

This table indicated that (44%) of the study sample  

at  age groups of (26-35 ) years with mean of (19.1 ) 

years.

Concerning  the residence of women , the greater 

number of study sample are 54 were lives at Attended 

account for (54%).

In related to the educational qualification, the 
majority of study sample are (24.0%) have Intermediate 

school.

Regarding Occupation the majority of study sample 

where (63%) Housewife.

Regarding to Monthly income of women the 

majority of study sample were  (45%) Barely  Sufficient.
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Table (2): Distribution of the Women Reproductive  History

Basic Information Groups Frequency Percent

Number of Pregnancies

Once 23 23

Twice 14 14

Third 22 22

Fourth 13 13

Fifth and more 28 28

Total 100 100

Number of Previous Births

0 31 31

0nce 23 23

Twice 15 15

Third 11 11

Fourth 4 4

Fifth and more 16 16

Total 100 100

Number of Times Abortion 
occurs

Once 63 63

Twice 27 27

Third 8 8

Fourth 2 2

Total 100 100

Point of Abortion Occur

First Semester 63 63

Second Semester 29 29

Third Semester 8 8

Total 100 100

Types of Abortion

Automatic 44 44

Surgical Interference 56 56

Total 100 100
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Freq.=Frequencies, %=Percentages  

   Regarding to number of pregnancies of women in 

this study the majority of study sample (28%) were fifth 
and more.

Related to number of previous births of women 

in this study the majority of study sample (31%) zero 

number of previous birth.

The number of times abortion occurs of women in 

this study the majority of study sample (63%) once times 

of abortion occur.

Regarding to the point of abortion occurs of women 

in this study the majority of study sample (63%) at first 
semester of pregnancies.

Finally the majority of study sample types of 

abortion (56%) were with surgical interference.

Table (3) : Distribution and Association between number of abortion and number of previous births :

Study Sample

Number of previous births

Once Twice Third Fourth
Fifth and 

More
Total

X2 
 P
Sig

Number 
of Times 
Abortion 
Occurs

Once
F 23 9 9 7 15 63

27.662

0.006

S

% 36.5% 14.3% 14.3% 11.1 23.8 100%

Twice
F 0 5 9 4 9 27

% 0.0% 18.5% 33.3% 14.8 33.3 100%

Third
F 0 0 4 2 2 8

% 0.0% 0.0% 50.0% 25.0 25 100

Fourth
F 0 0 0 0 2 2

% 0.0% 0.0% 0.0% 0 100% 100

Total
F 23 14 22 13 28 100

% 23% 14% 22% 13% 28% 100%

Freq.=Frequencies, %=Percentages, X2= Chi Square P=P-value, S= Significant , N.S.=Non-Significant . 

Table (3) show there is statistical significant association between the numbers of abortion and number of previous 
births at (p value > 0.05).

Table (4): Statistical Associations of the Study Sample between the Demographic Variables (age, Residency, 
Educational Level, Occupation and Monthly Income ) by (ANOVA):

N
Demographic Variables Statistics 

Mean±S.D. F d.f P. value Sig

1
Age 

19.1± 0.805 9.420 99 0.009 S

2
Residency

1.59 ±0.700 1.027 99 0.418
N.S

3
Educational Level

4.70 ± 2.067 1.555 99 0.159
N.S

4
Occupation

1.56 ± 0.795 1.312 99 0.254
N.S

5
Monthly Income

2.08 ± 0.709 1.292 99 0.263
N.S

=Arithmetic Mean (  and Std. Dev. (S.D.), F = Fisher test, d.f = degree of freedom, 

P = probability value, , NS : Non Significant at P ≥ 0.05 , S : Significant at P < 0.05. 
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This table show statistically significances differences 
between demographics variables (age) while there is 

non-statistically significances differences between 

demographics variables (residency, educational level, 

occupation and monthly income) and incidence rate of 

abortion for women  ,when analyzed by ANOVA . 

Table (5): Statistical Associations between the Reproductive history and Abortion:

No Incidence Rate

Statistics 

Mean±S.D. F d.f P. value Sig

1 Number of Pregnancies 3.09± 1.525 1.614 99 0.023 S

2 Number of Previous Births 1.82 ±1.783 103.795 99 0.003 S

3 Number of Times Abortion occurs 1.49 ± 0.732 6.544 99 0.001
S

4 What Point did abortion occur 1.45 ± 0.642 2.959 99 0.030 S

5 Types of Abortion 1.56 ± 0.499 1.292 99 0.008 S

=Arithmetic Mean (  and Std. Dev. (S.D.), F = Fisher test, d.f = degree of freedom, 

P = probability value, , NS : Non Significant at P ≥ 0.05 , S : Significant at P < 0.05. 

This table show statistically significances 
differences between all obstetric history of women that 

were attending maternal and pediatric hospital  and the 

incidence rate of abortion for women ,when analyzed by 

ANOVA . 

Discussion

Table (1) shows that the age means are (19.1± 

0.805) , the most of the study sample is within the age 

group of (26-35) years-old, This finding is agree with the 
result Alemayehu et.al., (2019) in his study “Magnitude 

and associated factors of repeat induced abortion among 

reproductive age group women who seeks abortion Care 

Services at Marie Stops International Ethiopia Clinics in 

Addis Ababa, Ethiopia” in which the study concluded 

repeat induced abortion was linked to the age groups 

(20–24), (25–29), and (30–34).

 Table (1) indicates the majority reported they live 

in urban region (54%) . This result is disagree with the 

result of Zheng et.al.,(2017) in their study “Factors 

associated with spontaneous abortion: a cross-sectional 

study of Chinese populations” Most research samples 

were discovered by rural residents.

table (1) shows (24%) of the study sample has 

Middle school. The result of present study is agree with 

the results of Moradinazar et.al., (2020) of his study 

“Lifetime Prevalence of Abortion and Risk Factors in 

Women: Evidence from a Cohort Study” Women with a 

secondary education have a higher rate of abortion.

Regarding to the mother occupation, the present 

study finding the majority study sample are housewives. 
This result is agree by the result Fadhil & Rabe’a 

(2013) in his study “Effects of Spontaneous Abortion 

on Women’s Psychological Domain of Quality of Life” 

Which finding of (80%) housewives.

Regarding to the family monthly income, most of the 

study sample has barely sufficient. This result is support 
with the result of Kim et.al., (2018) in title of his studies 

“Socioeconomic status can affect pregnancy outcomes 

and complications, even with a universal healthcare 

system” One of the most important factors influencing 
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medical outcomes is socioeconomic status (SES).

Table (2) shows regarding to number of pregnancies 

of women in this study the majority of study sample 

(28%) were fifth and more, This result of present study 
is agree with the results of Hu et.al.,(2018) in his study 

“Reproductive Factors and Risk of Spontaneous Abortion 

in the Jinchang Cohort”, Female reproductive status 

was associated with an increased risk of spontaneous 

abortion in this cohort. 

Study the majority of study sample (31%) zero 

number of previous birth, this result is Agree by the result 

of Fadhil, (2015) in his study “Effects of Spontaneous 

Abortion upon Women’s Physical and Spiritual Status” 

The reproductive details showed that (66%) of women 

were primi and multi gravida, (25%) of women had at 

least 2 previous births, and (52.5%) had had at least 

1 abortion. 

The number of times abortion occurs of women in 

this study the majority of study sample (63%) once times 

of abortion occur, This result is disagree by Magnus 

et.al., (2019) in his study “Role of maternal age and 

pregnancy history in risk of miscarriage: prospective 

register based study” Where most of the sample have 

previous abortions. 

Regarding to the point of abortion occurs of women 

in this study the majority of study sample (63%) at first 
semester of pregnancies, this result is agree by the result 

of Upadhyay et.al., (2015) in his title of study “The 

effect of abortion on having and achieving aspirational 

one-year plans” The finding show the 1.3% (n=438) for 
first-trimester aspiration abortion. 

This table (4) show statistically significances 
differences between demographics variables (age) 

while there is non-statistically significances differences 
between demographics variables (residency , educational 

level, occupation and monthly income) and incidence 

rate of abortion for women ,when analyzed by ANOVA 

, There is Associations of the Study Sample between 

the age of Maternity and Incidence Rate of Abortion 

Significant at P < 0.05, This result agree with the result 
Azo & Akbay, (2016) in his study “Prevalence and risk 

factors of abortion among a sample of married women 

in Kurdistan Region of Iraq” There is a substantial 

link between abortion and maternal age, education, 

socioeconomic status (excluding middle class), marital 

age, the number of live children, and governorate 

(Duhok). There was no connection between abortion 

and where you work, what you do for a living, what sort 

of marriage you have, or what governorate you live in 

(Suleymaniye).

This table (5) show statistically significances 
differences between all obstetric history of women that 

were attending maternity hospital and incidence rate 

of abortion for women , Significant at P < 0.05. The 
result of present study is agree with the results of Hu 

et.al.,(2018) in his study “Reproductive Factors and 

Risk of Spontaneous Abortion in the Jinchang Cohort”, 

In this cohort, female reproductive status was linked to a 

higher risk of spontaneous abortion. 

Conclusions

The study concluded that the Incidence Rate of 

Abortions in Women in this study was 0.8%, and 

statistically significant relationship between abortion 
and maternal age, Reproductive History of Maternity, 

There was no significant relationship between abortion 
and residence, education level and socio-economic 

levels. level of mean score in the number of pregnancies  

were fifth while the number of previous births of women 
in the study was not effect in the study but the majority 

numbers of times at of abortion was once time occur , 

the majority of the study sample was at first semester 
of pregnancy and also the majority of the study sample 

types of abortion were with surgical interference. 
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Abstract

Objectives of Study : To Assess of nurses knowledge toward nutritional status for patients with end stage 
renal failure. to find a correlation among knowledge of nurses with socio-demographic attributes.

Methodology: A descriptive study is carried out on non-probability sample of (100) nurses who work on 
dialysis units and dialysis wards at Al-Hussain Teaching hospital in Al-Nasiriyah city. The research was 
carried out over an interval of September 15th 2020 to March 15th 2021. In order to achieve the study’s goals, 
an interview questionnaire is used as a research instrument. A pilot study is done to assess the reliability and 
validity of the questionnaire by 12 experts. A descriptive and inferential statistics were used to analyze the 
findings.

Results: The research findings are as follows: the bulk of the current study (64%) were female and the 
remaining were male. The highest percent of the study sample (29 percent) were within age group (25- 29) 
years old. In regard to the subject marital status, the majority of the sample were married, and they accounted 
for (56 %) of the whole sample. Relative to their professional qualification, the greater number of nurses 
were with Bachelor`s degree in nursing and they accounted for (47 %). Concerning years of experience, the 
majority of the sample (72%) having 3 - 5 years of experience in working field. 

Keyword : Knowledge, Nutritional, Renal Failure, End Stage Renal Disease 

Introduction

Nutrition is a basis for health and welfare for all, 

leaving no one behind, and a substantial element of primary 

health care, through its advancement and avoidance, 

addressing its bases, and a people-focused method. In 

good health peoples are attained through multi-sectoral 

activities that are not restricted to health organizations 

only, however, frequently using the management, 

corroboration and regulatory tasks of health ministries. 

Optimum nutrition for singular health and improvement 

bonds interferences by health systems to develop the 

health of inhabitants. 11on not just works, upcoming 

health, but also how realize at present. Today. 

A meager nourishment can make feel sluggish, sick, and 

delicate. Healthful food can assist to revitalize instantly. 

A kidney-amiable food may assist to conserve 

kidneys from further worsening. In initial chronic 

kidney disease (CKD) stages the embracing of healthy 

diet might dawdling glomerular filtration rates (GFR) 
decline and reducing the incidence of complete kidney 

failure. Sick persons with kidney injury should restrict 

the uptake of certain foods to decrease the buildup of 

excessive metabolic produces, but also to preserve 

against hypertension, proteinuria and other heart and 

bone health problem 3

 Several patients with end stage renal disease 

(ESRD) are under nutrition , placing them at raising 

death-rates risk. Anorexia, when existent, is oftentimes 

multi-factorial and may be as a result of accretion of 

toxins, chronic inflammation, comorbid conditions, 

DOI Number: 10.37506/ijfmt.v15i3.16211
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gastrointestinal malfunction, acidic conditions, in 

addition to the definite dialysis procedure. Socioeconomic 
features can also play a part, as patients may be dismal 

, incapable of buying their own food, unable to bring 

good value food, or nonexistent in social assistance. 4 

Nutritional management in the primary stages of 

CKD may extend life, nevertheless, this hypothesis 

has not been appraised in a prospective randomized 

clinical trial. The Third National Health and Nutrition 

Examination Survey (NHANES III) related death-rate 

file measured the relationship among four lifestyle 
aspects (diet, physical activity, body mass index—BMI, 

and smoking) with all-cause mortality amongst CKD 

entrants.2

Methodology

Design of the study

 The descriptive research design was used for 

this analysis. A descriptive design analysis is used to 

learn more about the characteristics of a specific field 
of study. Their aim is to provide a picture of instances 

as they naturally occur. This study started from 15th of 

September 2020 up to 15th March 2021. 

setting of the study 

An assessment knowledge has conducted at Al-

Hussain Teaching Hospital for nurses toward nutritional 

status for patients with end stage renal failure in Al-

nasiriyah city. 

Sampling of the study 

A purposive (non-probability) sample covers (110) 

nurses who works in the dialysis unit and dialysis wards. 

(10) nurses for pilot study, were excluded from the study. 

The rest (100) nurses for the study implementation, (64)

nurses in dialysis unit and (36) nurses in dialysis wards 

from both morning and evening shifts who worked 

in the hospital during the study period, met the study 

requirements, and decided to participate in the study. 

Inclusion Criteria. 

The inclusion criteria were for nurses who work in 

dialysis unit and dialysis wards , and the nurses have 

vary degree of education include ( high school nurses 

, institute nurses , academic nurses and high studies 

nurses. 

Exclusion Criteria: The exclusion criteria were for 

any nurse who works in intensive care unit(CCU) and 

coronary care unit (CCU)

Instrument that Used for Data Collection :

To achieve the objectives, a questionnaire was 

developed by the researcher and adopted to meet the 

purpose of the data collection of the research project 

related to nurses` knowledge of nutrition status toward 

end stage renal disease at Al-Hussein Teaching Hospital. 

It consists of two parts: first one involving demographic 
information, second one involving six items(protein, 

vitamins , minerals, carbohydrates& fats, fluid, and 
nurses roles)

Results 

Table (1 ): Distribution of the Study Sample by their Demographic Characteristics.

Gender F %

Male 36 36

Female 64 64

Total 100 100

Age F %

20 - 24 21 21

25 – 29 29 29
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30 – 34 28 28

35 – 39 14 14

40 – 44 4 4

45 and more 4 4

Total 100 100

Marital status F %

Single 29 29

Married 56 56

Widowed 7 7

Divorced 8 8

Total 100 100

Professional qualification F %

High school Nursing 16 16

Diploma 34 34

Bachelor`s degree 47 47

High studies 3 3

Total 100 100

Working experience F %

Less than 1 year to 2 years 21 21

3 – 5 years 72 72

6 years and more 7 7

Total 100 100

Training Course participation of chronic kidney disease Nutrition F %

Yes 10 10

No 90 90

Total 100 100

If the answer was yes , number of courses F %

1 - 2 10 10

No sharing 90 90

Total 100 100

Time of Courses F %

1 week 8 8

2 weeks 2 2

Not sharing 90 90

Total 100 100

Location of Courses F %

Inside Iraq 10 10

Outside Iraq 0 0

Not Sharing 90 90

Total 100 100
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Table (1 ) indicated that the majority of the study 

sample (64%) were female and the remaining were 

male. The highest percent of the study sample (29 

percent) were within age group (25- 29) years old. In 

regard to the subject marital status, the majority of the 

sample were married, and they accounted for (56 %) of 

the whole sample.

Relative to their professional qualification, the 

greater number of them were with Bachelor`s degree in 

nursing and they accounted for (47 %). Concerning years 

of experience, the majority of the sample (72%) having 

3 - 5 years of experience in working field. The greatest 
percent of the study sample (90 %) were not sharing in 

training course, while just (10 %) of the study sample 

were sharing in training sessions in about one to two 

training courses in which all of them were conducted in 

Iraq in about 1 – 2 weeks.

Table (2 ): The Distribution of Nurses’ Knowledge toward protein that found in chronic renal failure 
patient`s foods.

No Items

Frequency
Mean 

of 
score

severity

I know
I am 

not sure
I do not 
know

1
Unless renal failure develops, or there is 

diminished urine output (oliguria) protein is NOT 
restricted.

14 40 46 1.68 M

2 fish, Milk, chicken food groups are rich in proteins. 37 38 25 2.12 M

3
protein or phosphorus restriction can help slow the 

progression of renal disease.
22 34 44 1.78 M

4
50% of protein should come from sources high in 

biological value.
17 21 62 1.55 M

5
The daily recommended dietary protein intake for 

ESRD Patient is 1.1 to 1.2 g/kg.
10 29 61 1.49 L

6
High Biological Value of Protein is recommended 

for ESRD Patients.
17 41 42 1.75 M

This table showed that nurses’ knowledge toward protein within moderate level in all points except in point five 
that was related to recommended dietary protein intake for ESRD patients.
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Table (3 ): The Distribution of Nurses’ Knowledge toward vitamins, and their sources for patients with 
chronic renal failure.

No Items

Frequency

Mean of 
score 

severity
I know

I am 
not sure

I do 
not 

know

1

it is possible that patients with chronic 
kidney failure who have a protein deficiency 

diagnosed with less than (0.6 g / kg / day) and 
have phosphorus deficiency less than (800)Mg 
/ day) they are at risk to vitamin B3 deficiency

13 37 50 1.63 M

2
Liver, duck, milk, eggs, mushrooms, spinach, 

chicken, and enriched grains are all good 
sources of riboflavin.

22 57 21 2.01 M

3
Folic acid is contained in legumes, orange 

juice, spinach and other leafy greens, broccoli, 
and beets, among other foods.

17 40 43 1.74 M

4
The following food sources are naturally rich 
in B12: liver, beef, chicken, eggs, trout, and 

salmon
33 40 27 2.06 M

5
Fatty fish, including salmon or sardines, and 

eggs are rich in vitamin D.
47 31 22 2.55 M

6
Vitamin B 6 is preferred to be given a daily 

dose of 5 mg
16 34 50 1.66 M

7
Maintain vitamin D at a level greater than 30 
ng/mL and PTH between 150 and 300 pg/mL

11 35 54 1.57 M

8 carnitine can infuse 10 to 20 mg/kg 8 29 63 1.45 L

9 Serum ferritin levels between 100-800 mcg\l 16 22 62 1.54 M

10
Men and women with Chronic 

kidney disease must intake at least 90 mg/day 
and 120 mg/day respectively of vitamin K.

20 27 53 1.76 M

11 ESRD Patient Are risky for anemia 37 32 31 2.06 M

This table showed that nurses’ knowledge toward vitamins for ESRD patients were within moderate level of 

knowledge in all points except in point number eight that was related to carnitine which was presented with low level.



4826    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table (4): The Distribution of Nurses’ Knowledge toward Carbohydrates and fats for patients with chronic 
renal failure.

No Items

Frequency
Mean 

of 
score

severity

I know
I am 
not 
sure

I do 
not 

know

1
Carbohydrates (like grains) produce and store 

energy and contribute to fat metabolism.
39 37 24 2.15 M

2
it recommended to increase carbohydrate intake for 

a renal patient.
14 42 44 1.7 M

3
patients follow a low-fat, low-cholesterol diet , with 

Omega 3.
21 22 57 1.64 M

4
the relationship between total cholesterol and 

cardiovascular mortality is significantly evident in 
patients end stage of kidney failure

23 34 43 1.8 M

5
Dialysis patients should follow a diet low in 

saturated fat and cholesterol.
26 27 47 1.79 M

This table showed that nurses’ knowledge toward carbohydrates and fats for patients with ESRD were within 

moderate level of knowledge. 

Table ( 5): Causes correlationship of the contingency coefficient and significant level responding nurses’ 
knowledge among age.

               Nurses’
            Knowledge

 Age 

L
ow

M
od

er
at

e

H
ig

h

Total *C.C. test **P-value CS

20 - 24 F 9 9 3 21

.28 .549 N.S

% 9 9 3 21

25 – 29
F 9 15 5 29

% 9 15 5 29

30 – 34 F 9 13 6 28

% 9 13 6 28

35 – 39
F 7 3 4 14

% 7 3 4 14

40 – 44
F 1 3 0 4

% 1 3 0 4

45 and more
F 3 1 0 4

% 3 1 0 4

Total
F 38 44 18 100

% 38 44 18 100
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This table showed that (15 %) of the study sample (in age group (25 – 29) years old) were within moderate 

level of nurses’ knowledge, while the result has indicated that there was no significant relationship between age and 
nurses’ knowledge at P value = .54). 

Table (6 ): Causes correlationship of the contingency coefficient and significant level responding nurses’ 
knowledge among gender.

               Nurses’
             knowledge

 Gender 

L
ow

M
od

er
at

e

H
ig

h

Total
*C.C. 
test

**P-value CS

Male

F 15 15 6 36

0.057 .85 N.S

% 15 15 6 36

Female

F 23 29 12 64

% 23 29 12 64

Total

F 38 44 18 100

% 38 44 18 100

This table showed that (44 %) of the study sample (in which most of them were female) were within moderate 

level of nurses’ knowledge, while the result has indicated that there was no significant relationship between gender 
and nurses’ knowledge at P value = .85). 

Discussion

Findings in table(1) show that majority of the study 

sample (64%) were female and the remaining were male. 

The highest percent of the study sample (29 percent) 

were within age group (25- 29) years old. In regard to the 

subject marital status, the majority of the sample were 

married, and they accounted for (56 %) of the whole 

sample. Relative to their professional qualification, the 
greater number of them were with Bachelor`s degree 

in nursing and they accounted for (47 %). Concerning 

years of experience, the majority of the sample (72%) 

having 3 - 5 years of experience in working field. The 
greatest percent of the study sample (90 %) were not 

sharing in training course, while just (10 %) of the 

study sample were sharing in training sessions in about 

one to two training courses in which all of them were 

conducted in Iraq in about 1 – 2 weeks. These results 

come along with Adejumo et al.(2018) 1 who report 

that Demographic variables of non-Nephrology nurse 

findings were consistent with the findings of this study.

Findings in table(2) showed that nurses’ knowledge 

toward protein within moderate level in all points 

except in point five that was related to recommended 
dietary protein intake for ESRD patients. These results 

come consistent with 8 who reported On CKD-related 

nutritional information, the majority of participants had 

a moderate level of knowledge and were capable of 

describing foods with high biological value proteins. 

This finding agreed with the result obtained from the 
study done by 6 who mentioned that the majority of the 

nurses in the study were better able to deal with high 

biological value protein foods on a moderate level.

Results in Table (3) presented that nurses’ 

knowledge toward vitamins for ESRD patients were 

within moderate level of knowledge in all points except 

in point number eight that was related to carnitine which 

was presented with low level. This finding agreed with 
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the result obtained from the study done by 6 More than 

half of the nurses in the study were unfamiliar with the 

following questions: if a large dose of certain vitamins 

is taken regularly, it may accumulate to a dangerous 

level in the body, and vitamin, which is not a necessary 

supplement for chronic renal failure patients. This finding 
agreed with the result obtained from the study done by 

Cupisti et al. (2012) 5 who indicated that the prevalence 

of correct answers to phosphorous knowledge questions 

was acceptable with relation to the knowledge of other 

nurse nutrients.

Results in Table (4) presented that nurses’ 

knowledge toward carbohydrates and fats for patients 

with ESRD were within moderate level of knowledge. 

These results come consistent with Masia et al. (2020) 
7 who indicated that only a small percentage of nurses 

had sufficient nutrition information about carbohydrates, 
with less than half having adequate knowledge and more 

than half having little or no knowledge. These results 

come inconsistent with 8 who reported that Many nurses 

showed the high fat content of toasted Muesli compared 

with the other cereals listed; a large proportion of nurses 

were able to choose a group of high cholesterol foods.

Results showed that (44 %) of the study sample 

(in which most of them were female) were within 

moderate level of nurses’ knowledge, while the result 

has indicated that there was no significant relationship 
between gender and nurses’ knowledge at P value = 
.85), and (15 %) of the study sample (in age group (25 

– 29) years old) were within moderate level of nurses’ 

knowledge, while the result has indicated that there 

was no significant relationship between age and nurses’ 
knowledge at P value = .54), (31 %) of the study sample 
have bachelor’s degree in nursing within moderate level 

of nurses’ knowledge, while the result has indicated 

that there was a highly significant relationship between 
professional qualification and nurses’ knowledge at P 
value = .000), These results agree with 6 who indicated 

that the Correlation among the socio-demographic 

features of nurses and their level of knowledge. No 

significant changes were noted between the nurses` 
gender , age groups and work experience. Differences 

between professional qualifications have been identified, 

indicating that a high level of education is significantly 
correlated to a high nutritional knowledge score of P 

<0.05.

Conclusion

According to the present study findings and 
discussion the researcher is able to generate the 

following conclusions: There was no significant 
relationship between (gender, age group, marital 

status, years of experience, and training courses)and 

nurses` knowledge toward nutritional status for patients 

end stage renal disease. There was highly significant 
relationship between professional qualification and 
nurses` knowledge (p-value ≤ 0.05). Dialysis nurses 
had a moderate level of dietary knowledge. High school 

nurses and nurses with a diploma were less knowing than 

nurses with a bachelor’s degree and a high studies 

degree.

Recommendation.

The researcher recommends conducting an 

educational program for nurses about nutrition of end-

stage renal failure patients. The researcher recommends 

conducting training courses for nurses on nutrition for 

chronic kidney disease. The researcher recommends 

developing nurses’ information by allowing diploma 

holders to complete their bachelor’s studies or higher 

degrees.
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Abstract

The importance of the research lies in preparing educational units with a strategy of cognitive conflict, and 
knowing the effect of educational units in the strategy of cognitive conflict in the performance of some 
offensive positions for the players of the Specialized School of Football in Kerbala.

As for the research problem, it was that the researchers noticed the difficulty of the development of players 
in completing the correct offensive structure, due to the diversity of offensive positions, which makes the 
player unaware of the appropriate performance, with a weakness in the mental aspects of the player and his 
inability to assemble an intellectual picture of the performance of the offensive duty optimally, and for the 
purpose of using everything that would improve learning outcomes and achieve the desired benefit, moving 
from what he previously learned to what he is currently learning by using a modern knowledge strategy 
in the mathematical field that invests the learners’ abilities to the maximum extent possible, therefore, the 
researchers decided to use this strategy and try to know its effect on the performance of some offensive 
situations for football players.

As for the objectives of the research, it was to identify the impact of the cognitive conflict strategy on the 
performance of some offensive positions for the players of the specialized school of football at ages (14-16) 
years, as well as to identify the preference for the effect between the strategy of cognitive conflict and the 
method used in the performance of some offensive positions in football at ages (14-16) years in the post 
tests. 

key words: Cognitive conflict strategy, offensive situations, football. 

Introduction

There is no doubt that scientific progress in the 
various fields of life is a form of scientific research 
and experiments, which resulted in results that benefit 
all humanity, as a result, all sciences, including the 

sciences of physical education in all its branches, have 

developed in the modern age in the form of caring for 

the learners and taking care of their affairs 1. In light 

of the great progress that has occurred recently, it has 

become necessary to move away from traditional 

methods that depend entirely on the teacher (the trainer), 

and to move to more advanced strategies to bring the 

learner to high levels of performance, the cognitive 

conflict strategy is one of the most important strategies 

that depend on the constructivist theory, and it is an 

educational learning strategy that is used to organize the 

content of the material and teach it with the intention 

of helping 2 learners to modify their perceptions and 

make a clear change in their performance, this strategy 

is characterized by the fact that it is a dialectical one 

that uses questions in a real educational environment 

related to real play situations, in which learners are 

given the opportunity to collaborate with each other 

to solve problems, and it facilitates building their own 

knowledge, motivation towards learning and making 

it meaningful by presenting the event by forming a 

cognitive conflict between what Learners have previous 
concepts and perceptions and what information will be 
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presented to them about the concept that the learners 

share in the learning process in order to reach knowledge 

by forming relationships between concepts, and it also 

allows the largest number of ideas and perspectives to be 

presented for discussion, which is important for finding 
new innovative solutions3.

The importance of the research lies in preparing 

educational units with a strategy of cognitive conflict 
and knowing its impact on the performance of some 

offensive positions for the players of the specialized 

school of football in the holy Kerbala.

Research problem :

The researchers noted the difficulty of the 
development of players in completing the correct 

offensive structure, due to the diversity of offensive 

positions, which makes the player unaware of the 

appropriate performance, with the weakness in the 

mental aspects of the player and his inability to assemble 

an intellectual picture of the performance of the offensive 

duty in an optimal manner, and for the purpose of using 

everything that would improving learning outcomes 

and achieving the desired benefit to move from what he 
previously learned to what he is currently learning by 

using a modern cognitive strategy in the sports field that 
invests the capabilities of the learners to the maximum 

extent possible, therefore, the researchers decided 

to use this strategy and try to know its impact on the 

performance of some offensive situations for soccer 

players. 

Research objective: 

- Identify the impact of the cognitive conflict 
strategy on the performance of some offensive positions 

for the players of the specialized school of football at 

ages (14-16) years.

- Identify the preference for the influence between 
the strategy of cognitive conflict and the method used in 
the performance of some offensive positions in football 

at ages (14-16) years in the post tests.

Research hypotheses:

- The strategy of cognitive conflict has a positive 

effect on the performance of some offensive positions 

for the players of the Specialized School of Football at 

ages (14-16) years.

- There is a preference in the effect of the 

cognitive conflict strategy (the experimental group) in 
the performance of some offensive positions for the 

players of the specialized school of football at the ages of 

(14-16) years compared to the method used (the control 

group) in the post-tests.

Research fields:

The human field: Players of the specialized school 

of football aged (14-16) years in holy Kerbala for the 

year (2020-2021).

Time field: from 11/11/2020 to 2/3/2021.

Spatial field: Youth Sports Stadium in the holy 

Kerbala.

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental approach of 

the control and experimental groups with the pre and 

post-test for its suitability to the objectives and nature 

of the research and the problem to be solved, which is 

considered one of the most successful and best methods 

used since the extraction of results is done through 

experiment.

Community and sample research:

The research community determines the (45) players 

of the Specialized School in the Holy Karbala, ages (14-

16) years.

Research sample: 

The researchers chose his main sample, which was 

represented by the players of the Specialized School in 

the Holy Karbala at the ages of (14-16) years, whose 

number was (28) players, and they were divided into two 

experimental and control groups (14) players for each 

group, by the method of the lottery and by the random 

method, and thus the percentage of the research sample 
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is (62%) (10) players were taken for the purpose of the 

exploratory experience.

The homogeneity of the sample and the equivalence 

of the two research groups:

 Homogeneity of the sample: Before starting the 

implementation of the educational units of the cognitive 

conflict strategy, and in order to control the variables that 
affect the accuracy of the research results, the researchers 

sought to verify the homogeneity of the research sample 

in the variables related to the morphological measures 

(length , mass , age and training age), as shown in table 

(1). 

Table (1) shows the homogeneity of the members of the research sample in the variables (age, mass, length , 
training age)

Variables
Measuring 

unit
Freedom Degrees 
between groups

Freedom Degrees 
within groups

Levin value 
for mean

Sig level Sig type

Length Cm 1 26 0.352 0.558 Non sig

weight Kg 1 26 0.398 0.534 Non sig

Training age Year 1 26 0.724 0.402 Non sig

Age Year 1 26 0.188 0.668 Non sig

Equivalent :

Before starting the implementation of the strategy, the researchers resorted to checking the equivalence of the 

two groups of research in the variables related to the test scale test space intelligence and offensive stances test, and 

as shown in table (2)

Table (2) shows equivalence between research variables.

Variables Groups Mean Std. Deviations T value Sig level Sig type

First offensive position

Control .9286 .61573

.924 .364 Non sig

Experimental .7143 .61125

Second offensive 
position

Control .7857 .69929

.924 .364 Non sig

Experimental .5714 .51355

Third offensive position

Control .8571 .77033

.804 .429 Non sigExperimental .6429 .63332

Experimental 44.2143 6.81829
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Table (2) shows that the differences in the scale tests 

and offensive positions between the two research groups 

appeared insignificant, as the calculated (T) values   were 
less than their tabular value of (2,04) at a significance 
level (0.05) and below the degree of freedom ( 26), and 

this indicates the equivalence of the two research groups 

in the tests.

Means, tools and devices used in the research:

Methods of gathering information

-  Arab and foreign sources.

- Tests and measurements.

- Questionnaires to survey the opinions of experts 

and specialists.

The devices and tools used in the research:

- A Chinese electronic weighing scale.

- A Japanese-made SONY video camera with a 

frequency capacity of (25 images / s), count (2).

- The metric length scale

- A DELL computer.

- Data Show

- A legal football field.

- 20 legal footballs.

- Signs of different heights and colors.

Search procedures:

Determine the positions of offensive play football:

 After the researchers reviewed several sources 

related to measuring offensive playing positions, the 

researcher presented a set of positions to the committee 

for approving the topic * The offensive game positions 

that were prepared and designed by the researcher 

Hussein Hamza Najm (1) were chosen and that they 

are consistent with the feature to be measured and in 

agreement with the supervisors. The researcher adopted 

it in his thesis, and these are:

- Depth in the attack.

- Breakthrough in the attack.

- Exchange centers.

The researcher describes the tests as follows:

First :Depth attack test:

Test name: Depth position test in offensive play.

Propos of the test: to measure the depth of attacking 

play.

Tools : Legal football field, legal soccer balls, 
evaluation form.

Performance description: Player No. 4 in 

possession of the ball, after hearing the whistle, rolls the 

ball between five signs, each 1 m away from the other, 
as follows:

- Pass the ball to player No. 3 and shoot at the 

goal.

- Pass the ball to player No. 2 and shoot at the 

goal.

- Pass the ball to player No. 1 and shoot at the 

goal.

The score is calculated for the test individual who 

passes the ball to create the offensive position for 

testing the depth in attack, and the players stand on the 

boundaries of the penalty area, and the attacking players’ 

movement begins the moment the player in possession 

of the ball reaches the last sagging.

Registration: The laboratory obtains.

- The player is awarded three points for the first 
choice.

- The player is awarded two marks on the second 

choice.

- The player is awarded one score for the third 

choice.

- The player is awarded a zero if he passes the 
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ball outside the previous options.

- Each laboratory is given three attempts, as shown in the following fi gure:

Figure (1) shows the test of the position of the depth in offensive play

Second :Breakthrough in the attack:

Test name: Penetration test in offensive play.

The objective of the test: to measure penetration in 

offensive play.

Tools: legal soccer balls, legal soccer fi eld, 
evaluation form.

Performance description: Player No. 4, after 

hearing the whistle, rolls the ball between fi ve signs, 
each 1 m away from the other, as follows:

- Pass the ball to the penetrating player 1, and 

shoot the goal.

- Pass the ball to player No. 2 and shoot at the 

goal.

- Pass the ball to player No. 3 and shoot at the 

goal.

 The score is calculated for the individual 

passing the ball to make the offensive position for the 

penetration test in the attack, the players stand at the 

boundaries of the penalty area and the attacking players 

start to move the moment the player in possession of the 

ball reaches the last sagging.

Registration: The laboratory obtains:

- The player is awarded three points for the fi rst 
choice.

- The player is awarded two marks on the second 

choice.

- The player is awarded one score for the third 

choice.

- The player is awarded a zero if he passes the 

ball outside the previous options.

- Each laboratory is given three attempts, as 

shown in fi gure (2):
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Figure (2) show offensive play penetration test.

Third : Exchange positions in the attack:

Test name: Exchange position offensive in play 

test.

The objective of the test: To measure the exchange 

positions in offensive play.

Tools: legal footballs, legal football fi eld, evaluation 
form.

Performance description: Player No. 4, after 

hearing the whistle, rolls the ball between fi ve signs, 
each 1 m away from the other, as follows:

- Pass the ball to player No. 1 cutter and shoot at 

the goal.

- Pass the ball to the player No. 2 cut to the side.

- Pass the ball to player No. 3 and shoot at the 

goal.

 The score is calculated for the individual 

passing the ball to make the offensive position for the 

penetration test in the attack, the players stand at the 

boundaries of the penalty area and the attacking players 

start to move the moment the player in possession of the 

ball reaches the last sagging. 

Registration: The laboratory obtains:

- The player is awarded three points for the fi rst 
choice.

- The player is awarded two points on the second 

choice.

- The player is awarded one score for the third 

choice.

- The player is awarded a zero if he passes the 

ball outside the previous options.

- Each laboratory is given three attempts, as 

shown in the following fi gure (3):
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Figure (3) show the test of exchanging positions in offensive play

Exploratory experience:

Conducting the experiment is to inform the 

researcher of the ability and validity of what helps him in 

conducting his experiment from a support team, devices 

and tools, and his tests that he will use in the research, 

and it is an experiment or a mini-test in preparation for a 

larger test, as the researchers conducted his exploratory 

experiment before the researcher conducted a pre-test in 

his research to fi nd out the obstacles that may be faced.

Pre-test:

Before the implementation of the educational units 

according to the cognitive confl ict strategy, the pre-
tests were applied to the members of the control and 

experimental research groups for the tests of the offensive 

playing positions in football on Friday 4/12/2020 in the 

Al-Shabab Sports Stadium, and the researchers were 

keen to fi x the times and conditions for the tests like 
time the location, the method of testing, the personnel of 

the assisting work team and its location, each in order to 

work as much as possible to create the same atmosphere 

and conditions when we perform the post tests.

Implementation of educational units according 

to the cognitive confl ict strategy:

The researcher applied the educational units of 

the cognitive confl ict strategy on the players of the 
experimental group on Saturday 12/12/2020 and the 

time for implementing the educational units ended on 

Saturday 23/1/2021, while the control group used the 

approach followed by the coaches.

Post-test:

After the completion of the educational units 

prepared according to the strategy of cognitive confl ict, 
the post-tests were conducted on Wednesday 27/1/2021 

on the players of the experimental and control research 

groups, which included offensive football positions 

under the direct supervision of the researchers and with 

the same conditions, specifi cations and conditions of the 
pre-tests, and for the purpose Get more accurate results. 

Statistical means: The researcher used the statistical 

bag SPSS.

Presentation, analysis and discussion of results:

Presentation, analysis and discussion of the 

results of the offensive situations tests for the 

effectiveness of football: -

Presentation and analysis of the results of the 

offensive situations tests for the football effectiveness 
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of the control group in the pre and post- test:

Table (3) Shows The mean, standard deviations, and the two calculated and tabular (T) values   in the pre 
and post-tests of the control group for the tests of offensive situations for the effectiveness of football.

Variables

Pre-test Post-test

T value
Sig 
type

Mean
Std. 

Deviations
Mean

Std. 
Deviations

Depth in attack 0.9286 0.61573 2.1643 0.20609 7.344- Sig

Breakthrough in the attack 0.7857 0.69929 2.1643 0.20609 6.692- Sig

Exchange position 0.8571 0.77033 2.0571 0.35887 4.642- Sig 

At a level of significance (0.05) and at a degree of 
freedom (13)

From Table (3), we show the following:

Depth in attack: The value of the mean in the 

pre-tests was (0,9286) and with a standard deviation 

(0,61573), and in the post tests the value of the mean 

was (2,1643) and with a standard deviation (0,20609). It 

is equal to (7,344) below the level of significance (0.05) 
and the degree of freedom (13), which indicates the 

existence of a statistically significant difference between 
the pretest and the post test and in favor of the post test.

Breakthrough in the attack: The value of the mean 

in the pre-tests was (0.7857) with a standard deviation 

(0.69929), and in the post tests the value of the mean was 

(2,1643) and with a standard deviation (0.20609). The 

value of (t) calculated between the pre and post-tests It 

is equal to (6,692) below the level of significance (0.05) 
and the degree of freedom (13), which indicates the 

existence of a statistically significant difference between 
the pretest and the post test and in favor of the post- test.

Exchange poisons: The value of the mean in the 

pre-tests was (0,8571) and with a standard deviation 

(0,77033), and in the post tests the value of the mean was 

(2,0571) and a standard deviation (0,35887). The value 

of (t) calculated between the pre and post-tests It is equal 

to (4,642) below the level of significance (0.05) and the 
degree of freedom (13), which indicates the existence of 

a statistically significant difference between the pretest 
and the post test and in favor of the post test.

Presentation and analysis of the results of the 

offensive situations tests for the effectiveness of 

football between the experimental group in the pre 

and post- test: -

Table (4) shows the arithmetic mean, standard deviations, and the calculated and tabular (t) values   in the 
pre and post-tests of the experimental group of tests of offensive situations for football effectiveness

Variables
Pre-test Post-test

T value
Sig 
type

Mean
Std. 

Deviations
Mean

Std. 
Deviations

Depth in attack 0.7143 0.61125 2.7857 0.42582 8.453- Sig

Breakthrough in the attack 0.5714 0.51355 2.7143 0.4881 12.093- Sig

Exchange position 0.6429 0.63332 2.8571 0.36314 11.846- Sig 
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At a level of significance (0.05) and at a degree of 
freedom (13)

From Table (4), we show the following:

Depth in attack: The value of the mean in the pre-

tests was (0.7143) with a standard deviation (0.61125), 

and in the post tests the value of the mean was (2,7857) 

and with a standard deviation (0.42582), the value of (t) 

calculated between the pre and post-tests It is equal to 

(8,453) below the level of significance (0.05) and the 
degree of freedom (13), which indicates the existence of 

a statistically significant difference between the pretest 
and the post test and in favor of the post test.

Exchange poisons: The value of the mean in the 

pre-tests was (0,5714) and with a standard deviation 

(0,51355), and in the post tests the value of the mean was 

(2,7143) and a standard deviation (0,4881), the value of 

(t) calculated between the pre and post-tests It is equal 

to (12,093) below the level of significance (0.05) and the 
degree of freedom (13), which indicates the existence of 

a statistically significant difference between the pretest 
and the post test and in favor of the post test. 

Breakthrough in the attack: The value of the 

mean in the pre-tests was (0.6429) and with a standard 

deviation (0.63332), and in the post tests the value of 

the mean was (2,8571) and with a standard deviation 

(0.36314), the value of (t) was calculated between the 

pre and post-tests, it is equal to (11,848) below the level 

of significance (0.05) and the degree of freedom (13), 
which indicates the existence of a statistically significant 
difference between the pretest and the post test and in 

favor of the post test.

Presenting and analyzing the results of the post-tests 

between the control and experimental groups for the 

football offensive situations tests:

Table (5)The values   of the mean, the standard deviations, and the calculated and tabular (t) value for the 
tests shows the offensive positions between the control and experimental groups by the post- tests.

Variables

Control Experimental 

T value
Sig 
type

Mean
Std. 

Deviations
Mean

Std. 
Deviations

Depth in attack 2.1643 0.20609 2.7857 0.42582 4.915- Sig

Breakthrough in the attack 2.1643 0.20609 2.7143 0.4881 4.019- Sig

Exchange position 2.0571 0.35887 2.8571 0.36314 5.863- Sig 

At a level of significance (0.05) and at a degree of freedom (26).

From Table (5), we show the following:

Depth in attack: The value of the mean of the 

control group in the post- tests was (2,1643) with a 

standard deviation (0,20609), while the value of the 

mean of the experimental group in the post tests was 

(2,7857) and with a standard deviation (0.42582) and 

the value of t was (0,42582), calculated for the post-tests 

between the control and experimental groups is equal 

to (4,915) at a level of significance (0.05) and with a 
degree of freedom (26), which indicates the existence 

of significant statistical differences between the control 
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group and the experimental group and in favor of the 

experimental group.

Breakthrough in the attack: The value of the 

mean of the control group in the post- tests was (2,1643) 

with a standard deviation (0,20609), while the value of 

the mean of the experimental group in the post tests was 

(2,7143) and with a standard deviation (0,4881) and 

the value of t Calculated for the post-tests between the 

control and experimental groups equal to (4,019).

Exchange position: The value of the mean of 

the control group in the post- tests was (2,0571) with 

a standard deviation (0,35887), while the value of the 

mean of the experimental group in the post tests was 

(2,8571) and with a standard deviation (0,36314) and 

the value of t was (0,36314), calculated for the post-tests 

between the control and experimental groups is equal 

to (5,863) at a level of significance (0.05) and with a 
degree of freedom (26), which indicates the existence of 

significant statistically significant differences between 
the control group and the experimental group and in 

favor of the experimental group.

Discussing the results:

 Through our observation of the tables (3, 4, 5), 

it was found that the results of the tests of the offensive 

positions in football were of a significant difference 
with statistical significance with a probability of error 
(0.05) and in favor of the post test of the control group, 

and the researchers attribute this development to the 

members of the control group in their post-test. For the 

curriculum used by the coach, in addition to the players’ 

understanding of the duties assigned to them, their 

commitment and discipline, and their compatibility with 

offensive positions.

 As for the experimental group, the results 

showed that there is a moral difference in favor of the 

post-test of the experimental group, and the researchers 

attribute this development to the proper use of 

educational units according to the stages of the strategy 

and their containment of exercises chosen in a scientific 
way and with correct repetitions and consistent with 

the capabilities of the players as well as commitment 

to goals for the work of the strategy and this is what 

confirmed accordingly (Fouad Sulaiman Qilada, 1989), 
“Clear and specific goals are portrayed in behavioral or 
performance at a certain level, so they are of good and 

remarkable effectiveness” (2).

The researchers also attribute the reasons for the 

development of the members of the experimental group 

in the post-test to the nature of the cognitive conflict 
strategy and its stages that were used in the research, 

as each of its stages included a set of steps that helped 

the players to modify their previous knowledge and 

information by searching for a solution to the conflict and 
its awareness, a stage on specific information so that they 
can understand and realize a broader and better than their 

previous knowledge and awareness, and that “learning 

is built automatically, that is, the learning process is a 

continuous process characterized by innovation where 

the player arranges concepts in a broader way of what 

they were and all that they acquired new experience 

where the importance of linking scientific knowledge 
appears The precedent for new knowledge in order to be 

able to form concepts in an accurate manner and thus a 

meaningful development occurs “ (3).

Conclusions and Recommendations

Conclusions:

- The cognitive conflict strategy and the strategy 
adopted by the coach were clearly effective in increasing 

the players’ ability to develop the offensive positions of 

soccer players.

- The cognitive conflict strategy showed a 
clear and significant development for the members of 
the experimental group by developing the offensive 

positions of the soccer players.

Recommendations:

- Activate the use of the cognitive conflict 
strategy in developing the offensive positions of football 

players.

- The necessity of providing adequate and 

appropriate equipment, tools, activities and means to 

achieve the educational goals of the football event.
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- Conducting studies similar to this study that 

include other variables that were not covered in this 

study or with other samples, such as if they were females, 

and compare their results with the results of the current 

research. 
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Abstract

Box-jumping exercises, which are considered a type of plyometric training, are one of the training methods 
that can be used in a wide field to develop muscular capacity and strength distinguished by speed (according 
to the type and requirements of the activity) and which has to do with the development of the achievement 
ability of various sports, including the game of basketball, which is a series of interconnected technical skills 
that the player needs in high coordination and compatibility, as the basketball player, in order to obtain good 
technical performance, must have the basic physical elements and high skill performance, and he must use 
all the muscles and joints of the body working on movement accurately. It is high and smooth because it 
helps to collect the force produced from all the muscles from the bottom of the foot to other parts. The aim 
of the research is to prepare box-jumping exercises from different heights and distances, and this is done 
with weights added to the trunk, arms and legs once, and again with tools that help in the performance of 
jumping from the boxes and this will be determined according to the amounts of work-ability and according 
to the goal of each exercise, and to identify the effect of these exercises to developing achievement ability of 
the legs and shoot accuracy from jumping to the zone for advanced basketball players. The aforementioned 
exercises were applied for a period of two months at the rate of three training units per week on the research 
sample. They are the players of Al-Tadamon Sports Club participating in the Elite Advanced League, the 
number of which is 12 players. In a random way, they were divided into two equal groups. 

Keywords: Added weights, auxiliary tools, work and ability, achievement ability, shooting from jump.

Introduction

Sports training is a way to raise the level of players, 

physically and mentally, so that they can practice 

sports activities and games effectively 1 and efficiently 
to achieve the best results and achievements, and the 

interconnectedness between different sports sciences 

(such as learning and training in sports, biomechanics, 

physiotherapy ... etc.) is one of the scientific fields 
that have been involved in the development of sports 

achievements for various games, which helps researchers 

and shows them the importance of these sciences in order 

to develop levels of motor performance and achievements 

of various sporting events… etc. And the use of training 

methods aims to develop the level of athletic performance 

2 to achieve high levels of achievement in addition to 

saving time, effort and money, there are several training 

methods and their differing effects motivating trainers 

to choose the training methods and methods that may 

be the most influential in developing achievement, one 
of these training methods is the use of box-jumping 

exercises, as it is one of the training methods that can 

be used in a wide field to develop muscle capacity and 
rapid strength, which has to do with the development of 

special strength for various sports, including basketball 

that depends on the achievement ability directly during 

correction from jumping and from different 3 positions 

among the most prominent features of the basketball 

game is that rotation in exerting effort physically and 

DOI Number: 10.37506/ijfmt.v15i3.16213
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skillfully in a coherent and continuous manner among 

members of the same team in order to reach the desired 

goal is to score points and win the match, among the 

requirements that basketball players must have, we find 
that they depend on the specificity of each game, whose 
features are evident from the nature of the movements 

performed during the game, the force element besides 

the high explosive force of jumping, jumping and 

aiming, this is done through the player’s acquisition 

of those abilities and thus corresponds directly to the 

functional determinants, which leads to an improvement 

in the athletic level, the shooting skill is considered one 

of the most important skills on which the team’s result 

depends, therefore, most of the researchers’ attention 

is focused on this skill because of its excitement and 

suspense and the dependence of the team’s result on 

it, and that the skill of correction is performed from 

different positions depending on the state of play and 

one of the most modes 4 is shooting from jumping that 

allows the player to shoot the most important features 

are its proximity to the correction ring, as well as 

its distance from the opponent player, which gives 

preference and shoot accuracy process, in addition to the 

skill required to aim, as it is considered and enjoyed by 

the performer with high physical competence in terms of 

speed, muscular strength and agility, when performing 

jumping movements that contain many secondary 

rotational movements that occur in different parts of 

the body (arms, legs, and torso) during jumps on the 

ground with body weight or weights specifically added 
to body parts, as it is used widely in the world now to 

develop the elements of physical fitness and the qualities 
interconnected with it through the use of exercises that 

have a direct relationship with sports performance, 

and the trainer must have a full knowledge of it when 

determining the methods of sports training, because each 

of these abilities has a special method in training, which 

leads to the work on its development to enable the athlete 

to master the art of motor performance (skill). Moreover, 

(one of the important factors on which the success of 

performance is based to reach the highest levels of 

sports), and the development and promotion of these 

special characteristics is closely related to the process 
5 of developing motor skills (Ibrahim Magdy, 1991)
(1), where the importance of this research lies through 

training according to these principles in the method of 

plyometric (jumping from the boxes) to develop the 

achievement ability of the two men and the accuracy of 

correction from jumping from Inside the zone (the area 

inside the target area), and the playmate exercises are 

accompanied by additional weights for the trunk, legs, 

and auxiliary tools, and the intensity that is used in these 

exercises is determined according to the height that the 

player needs, as well as the amount of weights that are 

added to the different parts of the body, and the research 

aims to prepare training jumping boxes with added 6 

weights and auxiliary tools and to identify the effect 

of these exercises In the achievement ability of the two 

men and performing the shooting accuracy by jumping 

with basketball advancing from the zone area.

Research methodology and field procedures: 

Research Methodology

The experimental method was used to design the 

two equivalent experimental groups.

Community and sample research:

The research sample included (13) advanced players 

from the Solidarity Sports Basketball Club participating 

in the basketball Premier League for the 2019-2020 

sports season and their percentage was from the original 

community (100%). A player was excluded due to injury 

and the final number of the sample became (12). Divide 
them into two equal groups, the first experimental group 
trains jumping exercises with boxes with weights added 

for the legs, arms or torso, or the second experimental 

group trains jumping exercises with boxes with auxiliary 

tools and the torsion coefficient was calculated and table 
(1) illustrates this.
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Table 1: It is clear from the results of Table (1) that the research sample is homogeneous in anthropometry, 
and this is what was shown by the values   of the torsion coefficient, which were all confined to (± 1).

Variables Measuring unit Mean Std. Deviation Mode Skew ness

Age Year 23.76 3.78 24 -0.06

Training age Year 5.7 1.65 5 0.42

Length Cm 192.13 1.01 193 -0.83

Weight Kg 91.32 4.23 90 0.25

Table 2 : Equivalence was performed for the research sample in the variables under study using the (t) test 
for independent samples as shown in the table (2).

Variables
Measuring 

unit

Pre-test Post-test

T value
Error 
level

Sig 
type

Mean
Std. 

Deviations
Mean

Std. 
Deviations

Achievement ability / 
Lateral jumping

Meter 2.93 0.11 2.92 0.10 0.99 0.541
Non 
sig

Achievement ability / 
vertical jump

Meter 0.82 0.05 0.81 0.04 0.86 0.872
Non 
sig

shooting accuracy Degree 22 1.3 22 1.4 0.39 0.980
Non 
sig

Significant at an error ratio (0.05) and in front of a degree of freedom (5)

When comparing the value of (T) calculated for 

the research variables with the error rate of (0.05) at 

a degree of freedom (5), it becomes clear that all the 

calculated values   are higher than the error rate, and this 

indicates the parity of the two groups (experimental first 
and experimental second) in all research variables, i.e. 

no differences Significance between the two groups.

Means of collecting information, research tools 

and devices used:

Means of collecting information: scientific and 
technical observation, the exams, measurements.

Tools:

- Different weight straps for the arms, with 

different weights.

- Trampoline device, diameter 110 cm, 3 count.

- 3 curved gloves (1 meter long, 80 cm wide, 40 

cm high) with 3 different rebound strengths depending 

on the number of springs.

- A device that has a height of 3.5 meters and a 

width of one meter contains rubber ropes from the top 

and the rubber ropes attached to the torso of the player 

to help pull up while performing training jumps from 

the boxes of different heights, and rubber ropes of 2 

meters in length were used in different colors as follows: 

(yellow color 10 libre, blue 15 libre, Red 25 Libre, Green 

30 libre, black 35 libre).

- Boxes with heights of 20 cm, 30 cm, 40 cm, 50 

cm, 60 cm, 70 cm, 80 cm, 90 cm, 100 cm, 110 cm, 120 

cm, 130 cm, 140 cm, 150 cm, 3 of each height.
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Search Tests:

First: Achievement capacity: The explosive power 

was measured through the tests below:

1- Long jump stability test (Laila El-Sayed Farhat, 

2003). (2)

- Propos of the test: To measure the achievement 

ability of legs together from jump forward.

- Tools : Flat space area three and a half meters 

long and one and a half meters wide, tape measure, 

markers or chalk.

- Performance description: The laboratory 

stands behind the starting line with the feet parallel and 

slightly apart, the laboratory bends the knees and swings 

the arms back, and bounces forward as far as possible, 

by raising the knees and swinging the arms.

- Registration: The measurement is made from 

the beginning to the last part of the body that touches 

the ground from the direction of the starting line. The 

measurement line also enters the distance and the 

measurement is to the nearest cm. The laboratory has 

three attempts, the results of which are all recorded and 

take the best achievement.

2- High jump stability test: To measure the 

achievement of the two men together in the jump up, and 

with almost the same procedures for the previous test.

Second: Scoring by jumping from the left of the 

free throw line, then moving circularly to the middle and 

right (Ali Salloum Al-Hakim. 2004) (3).

- The purpose of the test: To measure the 

accuracy of scoring by jumping.

- Tools: basketball court, tape measure, 2 

basketball, basketball goal, chalk.

- Procedures: Draw three points in the form of 

small circles of 15 cm in diameter as signs indicating 

the three areas through which the test is performed as 

follows: (The first mark is to the left of the end of the free 
throw line, and at 30 cm, the second mark is the middle 

of the free throw line and 90 cm from the free throw line 

towards the three-point line and the third mark is to the 

right of the free throw line and 30 cm away).

- Performance description: The player takes a 

standing position in the specified position outside the 
free throw area on the left side with the ball, the player 

leads the scoring by jumping with one hand towards the 

basket.( Each player has 15 shots taken by three groups, 

with each group having five shots: The first group is left 
of the free throw line, the second group is the center of 

the free throw line, and the third group is to the right of 

the free throw line).

- Register: A player is assigned a score of 2 when 

the ball enters the goal, the player is awarded one score 

for each throw in which the ball hits the ring and does 

not enter. There is no score for each ball that does not 

touch the ring at all.

 Figure (1)
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The accuracy shooting from jump test 

Exploratory experience:

It was implemented on Sunday (6/9/2020) in order 

to identify the test, the validity of the measurements, 

and extract the variables for the research. During this 

experiment, the additional weights (the chest and 

the heavy belts of the arms) were extracted and their 

suitability for the research sample of the experimental 

group. The training was done by wearing the chest and 

weight straps with a weight (2-5%) of the body part 

weight and determining the exercises used, as well as the 

heights of the boxes and auxiliaries, and the maximum 

intensity for each exercise.

Pre-test:

It was held on Thursday (10/9/2020) at the Al-

Tadhamon Sports Club’s large hall. The researcher 

videotaped the research sample when performing the 

achievement test. And achievement ability tests.

Box-jumping training with adding weights and 

auxiliary tools for achievement ability of the legs:

The training was carried out by (3) training units per 

week and by the method of repetitive training to develop 

the achievement ability of the two men in the horizontal 

direction and in the vertical direction, and the training 

time in part of the main section within the training unit 

ranged between (30-40) minutes, the exercises were 

implemented on Saturday (12/9/2020) until Thursday 

(5/11/2020), The training included (24) training units 

on (Saturday, Monday, and Wednesday) of each week, 

as the implementation of the exercises took (8) weeks 

for special preparation and the progress of training was 

through progression of the training pregnancy gradually 

for three weeks and the fourth week, a decrease in 

pregnancy and so on, progress 3 : 1.

1- As for the added weights as follows: The real 

weights of the legs were approved by the following 

equation:

Total body weight x relative weight of legs = actual 
weight of leg

From the real weight of the leg we extract the 

required intensity of the added weight of the leg as 

follows:

Actual leg weight x required intensity = training 
intensity

As well as the real weights of the torso were adopted 

by the following equation:

Total Body Weight x Relative Torso Weight = 
Actual Torso Weight

From the actual weight of the arm, we extract the 

required intensity of the weight added to the trunk, as 

follows:

Actual body weight x required intensity = training 
intensity

Example: 90 kg body mass x 0.50 the relative weight 

of leg = 45 kg the mass of a real leg.

45 torso mass x 0.05 weight added = approximately 
2.25 kg the weight added to the torso when training, 

and this weight decreases or increases according to the 

intensity to be trained with. And so for the legs.

2- As for the auxiliary tools, it is as follows:

- For the rubber ropes, the color of the ropes was 

used.

- Gloves were used depending on the number of 

springs.

- The use of the trampoline device as an aid and 

the intensity of one only, but rather relied on the height 

of the funds.

- The time, distance, heights and number of 

jumps were also determined as the maximum intensity 

for jumping exercises to determine the required intensity 

for these exercises according to the work-energy theory 

by determining the intensity from the heights of the time 

boxes according to the law below.

Work = force x displacement

As for power = work ÷ time
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Or power = force x displacement ÷ time

Or power = strength x speed

- The intensity was determined with respect to 

the repetition of a single exercise relative to the number 

of repetitions in a specific time. 

Post-test:

 After completing the training for the research 

group, the post tests were conducted on Sunday 

(8/11/2020), taking into account the same temporal and 

spatial conditions in which the pre-tests were conducted.

Statistical means: The researchers used the 

statistical program (SPSS) to treat the results.

Presentation and discuss results:

Presentation of the arithmetic mean and 

standard deviations before and after the values   of 

achievement and accuracy of correction from within 

the zone of the two experimental groups that use 

jumping exercises with weights and the group that 

uses jumping exercises with auxiliaries and discuss 

them:

Table (3) shows the means, standard deviations, and the value of (T) calculated for the values   of the 
achievement ability and shooting accuracy by jumping from within the zone of the two experimental groups 

and for the pre and post-tests.

Variables

gr
ou

ps

M
ea

su
ri

ng
 u

ni
t

Pre-test Post-test

T value
Error 
level

Sig 
type

Mean

St
d.

 D
ev

ia
ti

on
s

Mean

St
d.

 D
ev

ia
ti

on
s

Achievement ability / 
Lateral jumping

Fi
rs

t e
xp

er
im

en
ta

l Meter 2.93 0.11 3.08 0.10 2.99 0.001 Sig 

Achievement ability / 
vertical jump

Meter 0.82 0.05 0.88 0.04 4.15 0.000 Sig

shooting accuracy Degree 22 1.3 25 0.9 2.22 0.003 Sig

Achievement ability / 
Lateral jumping

Se
co

nd
 e

xp
er

im
en

ta
l

Meter 2.92 0.10 3.01 0.08 3.01 0.000 Sig

Achievement ability / 
vertical jump

Meter 0.81 0.04 0.91 0.04 5.13 0.000 Sig

shooting accuracy Degree 22 1.4 26 1.08 2.76 0.000 Sig

Significant at an error ratio (0.05) and in front of a degree of freedom (5)
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Discussing the Results

The results in Table (3) show that the values   of (T) 

calculated for the two groups that used the box jumping 

exercises with the added weights according to the 

amounts of work-energy or with the auxiliary tools for 

all the study variables were statistically significant under 
an error level less than 0.05 and a degree of freedom (5) 

and this indicates A significant development occurs in 
the results of these variables in favor of the post-test, 

whereas, the training of the achievement ability of the 

two men has a special importance within the training 

curricula of various sporting events as one of the main 

factors of performance, as most of the training theories 

emphasize the importance of preparing the achievement 

ability in special numbers by means of exercises that 

approach the true form of the skillful performance of 

the effectiveness of practice or skill, and the researcher 

attributes that to the result of the exercises that The first 
experimental sample was used, which is the pliometric 

(jumping boxes) with additional weights for the torso and 

arms, the intensity used in it was determined according 

to the theory of work - ability (determining performance 

times, distances, and both), as deep jumping exercises 

are a “training system designed to develop the strength 

of the elastic muscle, where the working muscle groups 

first begin to relax under the influence of a certain load 
before Contractions begin as hard as possible (Alford. 

Plyometrics, 1989)(4), (Alerhelgn ,1994)(5) states that the 

pliometric action is divided:

- The first stage: the phase of eccentric 
contraction, which is the stage in which the muscle fibers 
will be stimulated and those excitations depend on the 

intensity of the endurance, so it begins with the eccentric 

contraction, where this contraction is at the origin of the 

muscle suppressor.

- The second stage: It is the short stopping stage, 

which is a short period of time that starts from the 

beginning of the decentralized contraction (which is the 

stage of touching the ground) to the beginning of the 

central contraction action (which is the beginning of the 

stage of jumping up).

- The third stage: is the stage of central 

contraction, which appears through the reservoir of the 

motor energy of the muscle, and the contraction is in the 

center of the muscle.

As these exercises that were used by the experimental 

group through plyometric exercises with added weights 

according to the work theory helped - the ability to 

increase the ability of the muscles responsible for the 

performance of the main movements, which helped 

the process of increasing the acceleration through the 

body and reducing inertia to increase achievement by 

influencing the development achievement ability and 
this is what has been emphasized in developing through 

Plymouth training, the mass of the body is one of the 

important factors in inertia, which is the mass of the 

moving body. To move a large body part and it contains 

additional weights from the stationary position requires 

a large amount of force compared to the force used if we 

wanted to move a small body part without weights of 

stability (Samir Muslat al-Hashemi, 1999) (6) , and this is 

what was put to the sample by placing additional weights 

for the trunk and arms during the performance of the 

plyometric exercises, which helped stimulate additional 

movement units during training to overcome these 

resistances, and this means that the working muscles 

have developed as a result of the training represented 

in the amount of resistance that was represented by the 

added weights at the plyometric exercises The explosive 

force, which is considered the most important factor in 

developing muscle strength and capacity, as it is possible 

to achieve a better level of strength and muscle capacity 

depends mainly on choosing the appropriate training 

method (Talha Hussam Al-Din and others, 1998) (7) . 

When the body moves in a transitional movement, there 

is a role for mass in resisting this movement, as is the case 

when using different jumping movements, and in this 

case there is a role for the force of gravity and directly 

on the body mass this is the true principle of body-mass 

strength training on which the plyometric exercises 

depend, which causes a change in muscle contraction 

between central and eccentric, and the greater the body 

mass, the greater the body’s resistance to transitional 

movement, which works to develop the technical 

performance of the event has importance in achieving 
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the best achievements). The researcher believes that this 

development in the variables is due to the plyometric 

exercises with the added weights used within the training 

program (according to the theory of work - ability) based 

on the correct scientific foundations, which leads to an 
improvement in the level of motor performance, physical 

characteristics and mechanical variables that the player 

needs to achieve the best achievement that allows it has 

its capabilities during the various technical stages of the 

event.

As for the group that used deep jumping exercises 

with auxiliary tools, it also led to a clear improvement 

and development in all study irregularities, which 

reflected well on the achievement achieved through the 
good use of deep jumping exercises and auxiliary tools 

such as rubber ropes, jumps or trampolines, whereas 

when players want to apply their skills, the explosive 

ability attribute (strength and speed) to perform the 

skill of correction or to intercept the opponent during 

the defense needs enormous ability in the legs , thus, 

“plyometric exercises are considered one of the important 

and influential pillars of progress in achievement level 
along with technique, as these exercises positively 

affect the level of technique and thus affect in turn 

the achievement” (Bastwissi Ahmed, 1997) (8), deep 

jumping exercises are an effective method of training 

and developing explosive ability that develops the 

ability of the nervous-muscular system for rapid change, 

and that deep jumping exercises can be used with all 

levels of athletes. And that the deep jump affects the 

increase in the reaction and the explosive power of the 

legs. ”(Sulayman Ali Hassan, 1983) (9). As indicated by 

(Amar Allah Ahmad Al-Basati, 1998)(10) that training 

cases depend on the degree of their components, so the 

higher the level of the components the higher the level of 

achievement with Taking into account the consistency 

between the degree of development of these components 

according to the level of competition.

Finally, (Ayed Fadl, 1999) (11), indicates that this 

characteristic is important in many activities or sporting 

events, including the game of basketball, as they must 

have high muscle strength and speed of movement 

during performance and thus, they need these two 

elements to produce ability and that the training method 

of jumping boxes focuses heavily to develop capacity 

and to embody the gap between power and speed. 

Because these exercises are the link between muscle 

strength and ability, because it improves the level of 

performance through these two characteristics, because 

muscle strength is a basic characteristic, as for training, 

playmate (jumping boxes) is directing these forces in 

their appropriate paths to raise the level of performance 

speed.

Presentation of the mean and post standard 

deviations of the values   of achievement ability and 

shooting accuracy from jumping within the zone of the 

two experimental groups that use jumping exercises 

with weights and the group that uses jumping exercises 

with auxiliary tools and discuss them:

Table (4) shows the mean, standard deviations, and (T) value calculated for the values   of, achievement 
ability and biomechanical variables for the effectiveness of the triple jump for the experimental group that 

uses jumping exercises with auxiliary tools 

Variables
Measuring 

unit

First experimental Second experimental

T value
Error 
level

Sig 
type

Mean
Std. 

Deviations
Mean

Std. 
Deviations

Achievement ability / 
Lateral jumping

Meter 3.08 0.09 3.01 0.08 1.17 0.007 Sig 

Achievement ability / 
vertical jump

Meter 0.88 0.04 0.91 0.05 2.01 0.000 Sig

shooting accuracy Degree 25 0.02 26 0.02 0.67 0.723
Non 
sig
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Significant at an error ratio (0.05) and in front of a 
degree of freedom (5).

Discussing the Results

The results in Table (4) show that the values   of (T) 

calculated for the post-tests of the first two experimental 
groups that used box jumping exercises with added 

weights and the second that used box jumping exercises 

with auxiliary tools showed that the preference was for 

the achievement / horizontal jumping ability in favor 

of the first group that used the box jumping exercises 
With the added weights of the two groups, the first group 
that practices deep jumping with added weights for the 

legs, torso and arms, and the second group that practices 

deep jumping with weighting of the limbs and the 

torso. The preference for the first group is the variables 
(hopscotch time, step time, jump time, long jump from 

steady forward), the researcher attributes the reason for 

obtaining these results to that the preference of the first 
group in the aforementioned variables until he states 

(Sarih Abd al-Karim al-Fadhli, 2010) (12), “To develop 

muscle strength, muscles must work against resistances 

greater than they are used to, and these resistances must 

increase. Directly with increasing muscle strength, 

taking into account the principle of overloading the work 

of muscles regularly against resistances greater than their 

strength, as well as the principle of increasing resistance 

by gradually increasing the resistance according to the 

increase in muscle strength, and that the way to develop 

the element of strength is to increase the external force 

that corresponds to the muscle, and it uses weights or 

other means. The researcher also believes that the aim 

of applying training is according to a prior training plan 

and by adopting the scientific foundations in the process 
of rationing intensity according to the theory of work 

- energy in determining jumps, distances, heights and 

times, as well as the weights that have been set for the 

body or arms during these exercises, therefore, in most 

sporting events, the requirements for achievement do 

not depend on muscle strength only, but rather often 

requires exerting force associated with speed, although 

the amount of force employed in motor performance 

may decrease or increase depending on the amount 

of resistance, as when the resistance decreases, it 

decreases. The amount of strength and the characteristic 

of speed increases at its expense and vice versa. One of 

the advantages of training the plyometric exercise with 

the accompanying weight leads to improved alignment 

within the muscle and thus leads to rapid gains in the 

level of strength without an increase in body weight 

mass, and it is of great importance in activities in 

which explosive force plays an important role, as well 

as training content for speed force players of the high 

training level, which is difficult to advance their strength 
level. This is what happened with the first experimental 
group, as the practice of training vocabulary was applied 

to these individuals contributed to the development of 

the explosive force and the development of the ability 

to deal with the variables of the movement from the 

understanding of the resistance forces (decrease or 

increase them) that the body is exposed to as a result 

of increasing and reducing the burden Lying on the 

muscles of the body working performance, this helped 

to comprehend, to a large degree, the members of the 

experimental group of the forces affecting movement 

around the movement of the muscles that work on the 

joints and parts of the body (Bullard. 1995 )(13) and 

by adopting a scientific training intensity regulated 
according to specific distances and times that should be 
achieved during exercises. And explosive force means 

pushing the force, which is contained in the concept is 

to use force at the highest possible speed and one time 

during the transitional movement, that is performed 

when the straight movement, as for the preference for the 

achievement ability / vertical jumping, it was in favor of 

the second group that used box-jumping exercises with 

auxiliary tools. Jumping, which was built according to 

the work-energy theory with the two groups, because 

jumping exercises from boxes is a moving contraction, 

but it consists of two successive processes in two 

different directions, where the contraction begins with a 

rapid occurrence of elasticity of the muscle as a response 

to a moving load, which initially leads to a tension on the 

muscle to counter the rapid resistance located on it, and 

a kind of elasticity occurs in the muscle, which alerts the 

sense members in it, so it performs a reflexive reaction in 
which a rapid muscle contraction occurs automatically. 

This happens when performing all the exercises with 
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which players are trained, which increases the rise in 

the required direction, according to Newton’s third law, 

that every action has an equal and opposite reaction in 

magnitude and that the auxiliary device with this jump 

works on that, which was reflected in all movements 
of upward mobility in this group, where he mentioned 

(Carter,1994)(14) to the principle of diversification in the 
training loads within the training program, as training 

that contains a sufficient level in intensity and volume 
in addition to the diversification between them in the 
use of various training aids that stimulate the nervous 

system is considered a successful method in developing 

special ability. Among the aspects that must be taken 

care of based on the best application of this law and 

its investment in the performance of the techniques of 

different activities is that the line of action of all parts 

of the body that contribute to the amount of action force 

in one direction and one pattern of action in accordance 

with the principle that the angle between the components 

of the forces must be small in order to reach the outcome 

with a greater principle Its value when the lines of 

action of the force compounds coincide, and the value 

of the resultant decreases as the angle between these 

components increases, so it can be said that the resultant 

magnitude is inversely proportional to the angle’s 

magnitude.

As for the results of the accuracy of shooting by 

jumping, there is no preference between the two groups, 

and this is due to the fact that the two groups were 

exposed to an almost uniform effect in the development 

process of the variable ability of achievement in the 

horizontal and vertical direction as the player during the 

jumping process to perform the correction, he chooses 

the appropriate height for his ability, which helps him to 

focus well on accuracy of correction and is suitably far 

from the opponent, as he confirms (Saad Mohsen 1996. 
pg. 89) “The opinions, regardless of the scientific and 
practical methods of their culture, the training program 

inevitably leads to the development of achievement, 

if it is based on a scientific basis in organizing and 
programming the training process, using the appropriate 

and graded intensity, noting individual differences, 

as well as using the optimal repetitions and effective 

interval periods, under the supervision of specialized 

trainers, under good training conditions in terms of 

place, time and tools used (15), in addition, special 

exercises contribute to assisting in the development of 

traits and motor abilities, and this is confirmed by (Abu 
Al-Ela Ahmad 1997. p. 162) that compatibility is related 

to many other physical characteristics such as speed, 

agility, balance and accuracy. The temporal aspect, 

as the characteristic of agility, balance and accuracy 

appears in the requirements of movement in terms of 

form and space, that is to move the body and its parts 

with the required accuracy during a vacuum (16). The 

researcher believes that there are no differences in the 

accuracy of the correction variable from the jump, which 

depends on the achievement ability, that is, strength and 

speed in the first place, and then the skill of correction 
from an appropriate position, where “muscle strength 

plays a large role in the level of speed, whether it is the 

speed of movement or the speed of movement, where 

the results of the experiments indicate Scientific and 
practical indicate that there is a significant correlation 
between the elements of speed and strength, so the 

muscle or muscle group cannot contract quickly if it 

does not have sufficient strength for this performance. 
”(Muhammad Othman: 1990) (17). It is important to 

have a basic understanding of the relationship between 

the force of motion and the velocity of movement. The 

explosive power is a strong relationship between force 

and time, which can be seen in the following equation 

formula:

The goal of explosive ability training is to transform, 

or change, the component of time in favor of applying 

force in skillful performance, and that ability training by 

its nature focuses on the force component of movement, 

which means that any increase in force or speed leads 

to a subsequent increase in explosive power, however, 

strength plays a simple role unless the athlete can apply 

it explosively over a short period of time (Muhammad 

Jaber Berekaa and Ihab Fawzi Al-Badiwi. 2004) (18) 

.Playtime training is considered the best methods of 

ability training, and the reason for this is to avoid the 

problem of slowing down that occurs during training 

traditional weights that negatively affect ability output 

because they train the muscle to slow down. 
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 Conclusions and Recommendations

Conclusions:

- Box-jumping exercises with added weights 

for the trunk, arms and legs in the ability of the legs 

in the horizontal direction are better than box-jumping 

exercises with auxiliary tools.

- Box jumping exercises with auxiliary tools for 

the erectile ability of the legs in the vertical direction are 

better than box jumping exercises with added weights 

for the torso, arms and legs.

- Developing the accuracy of shooting from 

inside the zone as a result of the development of the 

achievement ability of the legs, according to box-

jumping exercises with weights and auxiliary tools, and 

the preference for box-jumping exercises with auxiliary 

tools.

Recommendations:

- Emphasis on coaches and players to use the 

results of the current study during training and to benefit 
from them for all sporting events that directly depend on 

the ability to perform in achievement, especially in team 

games.

- Emphasis on the use of deep jumping exercises 

(boxes) according to job theory - the ability to exert 

weighting and assistive tools in parallel to achieve better 

results for various sporting activities.

- Emphasis on the use of deep jumping exercises 

(boxes) according to the theory of employment - the 

ability to exert weighting with auxiliary tools in parallel 

to ensure better results for various sporting events.

- Emphasis on allocating training to physical 

exercises similar to a technique (technical performance), 

especially in activities that depend on physical abilities 

directly, which affects achievement.

- Conducting a similar study on other activities. 
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Abstract

The importance of the research lies in identifying the reality of the skillful performance of female players 
in the middle Euphrates clubs in futsal football, as well as deriving standards and setting standards for the 
skillful performance of futsal female players.

As for the research problem, through the researchers’ follow-up of most futsal tournaments for female 
players, they noticed a clear weakness in the skillful performance of this game and without the level of 
ambition, and this came as a result of selection based on the experience of the training process, and it may 
be accompanied by randomness in choosing without relying on evaluation evidence that helps in selecting 
the female athletes, which is what urged researchers to study this phenomenon and stand on its true reality 
and delve into this matter and find the correct scientific evidence based on the correct scientific foundations 
for the skills of passing and scoring in futsal football, which is a scientific attempt in order to contribute to 
the Iraqi feminist sport. 

Key Words: Evaluation model, passing and shooting, futsal. 

Introduction

The process of reaching higher levels and 

achieving superiority and achievement over sports 

teams and at various levels is no longer easy, whether 

this excellence is individual or collective, in terms of 

the sporting 1 level now and for most sporting events 

have reached advanced stages that cannot be bypassed 

by traditional training methods, this requires the use of 

many measuring methods and tests, through which the 

evaluation is done based on the results of these tests, and 

futsal is one of the games that is popular for children 

and adults, regardless of age and gender, as it depends 

on basic skills as an important base for progression so 

that coaches spend most of the time 2 training on the 

performance these skills are taught and given a greater 

share in training programs, with the aim of developing 

the skillful performance of futsal female players for 

passing and shooting skills, so the researcher believes 

that standing on the real levels of the players will help 

coaches to monitor the negative aspects that accompany 

work and review their vocabulary by setting standards 

and standards for female players in the middle Euphrates 

clubs in order to find out what they enjoy It has skillful 
capabilities through which we can monitor the future 

picture of what events will be like in the coming days, 

depending on the available procedures and capabilities. 

Hence the importance of the current study on the method 

of studying the offensive skills of passing and shooting 

skills for futsal female players in order to fulfill the 
requirements of the game in the hope of reaching the 

higher levels 3.

Research Problem :

Through the researchers’ follow-up of most futsal 

tournaments for female players and his belief in the 

adoption of appropriate testing and evaluation tools to 

reveal the characteristics and capabilities of the female 

players of the Middle Euphrates clubs that qualify them 

to excel in all matches and to reach good levels of sports 

skills performance, they noticed a clear weakness in the 

skillful performance of this game and below the level 

DOI Number: 10.37506/ijfmt.v15i3.16214
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of ambition, and this came as a result of the choice 

based on the experience of the training process, and it 

was accompanied by randomness in choosing without 

relying on evaluation evidence that helps in selecting 

the players, which prompted the researcher to study this 

phenomenon and to stand on its true reality and go into, 

in this matter and the creation of an evaluation evidence 

based on the correct scientific foundations for the skills 
of passing and scoring in futsal, it is a scientific attempt 
to contribute to it in the service of Iraqi women’s sport.

Research objective: 

- Identify to the reality of the skillful performance 

of female futsal players from the Middle Euphrates clubs 

in futsal football in (2020-2021).

- Deriving standards and setting standards for the 

skillful performance of female futsal players.

Research hypotheses:

- There is a positive significance relationship of 
passing and shooting skills for the skillful performance 

of female futsal players

Research fields: 

The human field: Female players from the central 

Euphrates provinces (Babil, Karbala, Kufa) for the 

2019-2020 sports season.

Time field: from 24/12/2021 to 10/3/2021.

Spatial field: Halls and stadiums of the Middle 

Euphrates clubs covered by the study.

Research methodology and field procedures: 

Research Methodology:

 The researcher used the descriptive approach - 

survey and correlational studies, in order to suit it with 

the aim of the study..

Community and sample research:

 The research community consists of female 

futsal players in the clubs of the central Euphrates 

governorates (Al-Hillah, Al-Baladi, Al-Jamhour, Al-

Ghadriyah, Al-Fatat), of which there are (85) players..

Tools and equipment used in the research:

Scientific Research Tools : Accordingly, the 

researcher has used the following research tools:

- Questionnaire.

- Observation.

- The interview.

The devices used:

- Electronic stopwatch.

- Legal footballs.

- Whistle type (FOX).

- Plastic inserts and cones.

- A textile tape measure (50 m) in length.

- Colorful adhesive tapes.

- Electronic calculator (laptop) type (DELL).

- Hand Calculator (Casio).

- Forms for recording test results.

Field research procedures:

Determining the tests concerned with measuring 

passing and shooting skills.

There is no doubt that the tests themselves are not 

an end, but rather a means to achieve the purpose for 

which these tests were developed, which is to measure 

the characteristic to be measured and identify the factors 

affecting them, so the selection and selection of the tests 

should be done very carefully so that they can achieve 

the desired goal. In order to filter the tests that express 
the measurement of the skills concerned with the current 

research and in light of the required specifications.

Exploratory experience: 

Reaching an objective scientific formula for 
evaluation comes through reliable results, and achieving 

this requires adopting recognized scientific contexts 
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when conducting tests on the current research sample 

whose skill capabilities should be measured, and from 

these contexts:(1)

- Ensure the validity of the tests and their 

suitability for the research sample.

- Availability of tools and capabilities.

- Experimenting with all the possibilities and 

circumstances surrounding the work to reach the optimal 

formula and the most successful organizational style.

- Identify negatives to avoid them when 

conducting the main work of research.

The scientific basis for the tests:

 In order for the tests to be considered and give 

an objective and accurate picture of the characteristic to 

be measured, the two variables (the two skills) should 

have certain specifications, and given the variety of 
tests that measure skill abilities, the chosen person must 

have certain characteristics without which it is difficult 
to rely on them in making sound decisions related to 

among the tested, and among the most important of 

these characteristics are the scientific foundations, 
which among its conditions are (validity, reliability, and 

objectivity):

Validity :

It is known that honesty always pertains to a specific 
use, and accordingly, validity should not be understood 

as a general characteristic of the measuring instrument, 

just as it is my position (a qualitative character) with 

respect to the purpose for which it was prepared, and 

accordingly the researcher used three types of honesty 

according to the purpose for which it was prepared.

The researcher used to calculate the validity of skill 

tests (associative validity), which is one of the types of 

validity in which the scores that represent the current 

performance of skills are related to the scores obtained 

from the tests, where the correlation coefficient calculated 
between the test scores and test scores indicates the 

relevance of the test, all skill test validity coefficients 
came with statistical significance at significance levels 
(3,4), and the researcher notes that he had used trainers 

’estimates as criteria for calculating associative validity.

Where the experimental validity coefficient for 
testing the accuracy of scoring feet on the overlapping 

rectangles to measure the accuracy of scoring was 

(0.440), while the level of significance was (0.015), and 
the experimental validity factor was to test the rebound 

pass to a target drawn on a wall 5 m away for a period of 

(20) seconds to measure the accuracy of the quick pass 

is (0.701), and the level of significance is (0.000), which 
indicates the significance of the two tests.

Reliability 

In calculating the reliability factor of the form, the 

researcher relied on the method of analysis of variance 

and the Hoyt equation. This equation in calculating 

reliability depends on the amount of variance between 

individuals and the variance of error.

To achieve this, the researcher used the analysis of 

variance for repeated measurements of the degrees of 

the questionnaire, for the sample of the pilot experiment, 

and from the results of the analysis of variance referred 

to in table (1), the stability coefficients were calculated 
with the (Hoyt) equation.
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Table (1) Shows The results of the analysis of variance for the repeated measurements, the reliability factors 
and the sensitivity index of the form for the tests:

N Tests
Contrast 
source

Total 
squares

Freedom 
degree

Middle 
squares

Reliability 
coefficient

Interpretation 
coefficient

1

Foot shooting accuracy 
test on overlapping 

rectangles to measure 
shooting accuracy.

Between 
individuals

1.702 29 49.360

0.88 0.77
Interact (error) 0.212 29.000 6.150

Interact (error) 42.350 29.000 1.460

2

Test the return pass to a 
target drawn on a wall 
away (5 / m) for (20 
seconds) to measure 

the accuracy of the fast 
pass.

Between 
individuals

67.150 29 2.316

0.92 0.85

Interact (error) 5.683 29.000 .1960

And since the reliability coefficient is a correlation 
coefficient of some kind - the reliability coefficient in 
its reality is the test correlation coefficient with itself - 
and since the coefficients of the common interpretation 
of reliability mentioned in table (4) are greater than 

(50%) therefore, the reliability coefficients of the form 
are considered good, as the coefficient of consistency is 
reliability is good if its common interpretation coefficient 
is greater than (50%) (2)

Objectivity:

The researcher extracted the objectivity coefficient 
for the tests by finding the correlation relationship 
between the results of two judgments, where the 

objectivity factor for testing the accuracy of foot scoring 

on the overlapping rectangles was (0.997) and the value 

of the aggregate significance of the distribution of (T) 
was (0.000). The statistical significance was significant. 
As for the return pass to a target drawn on a wall 5 m away 

for a period of 20 seconds, the objectivity coefficient was 
(0.931) and the value of the aggregate significance of the 
(T) distribution was (0.000), the statistical significance 
was significant.

The final implementation of the performance 
tests:

After extracting the results of the exploratory 

experiment and confirming the validity of the skill 
tests as well as the performance evaluation form, the 

researcher proceeded to apply the tests and measure 

the skill performance on the remainder of the research 

community (the model building sample, the application 

sample).
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Table (2) Shows the procedures for performing the skill performance and the biological and skill tests

Day Date Club Governorate Purpose
Place

implementation

Thursday 15/10/2020

Hillah Babylon
Performance photography - 

application of skill tests
Hall of the martyr 

Hamza Nuri

Friday 16/10/2020

Sunday 18/10/2020

Al-fetat Najaf
Performance photography - 

application of skill tests

The closed hall - 
College of Physical 

Education and 
Sports Sciences - 

University of KufaMonday 19/10/2020

Tuesday 20/10/2020

Al-balady Babylon
Performance photography - 

application of skill tests

The closed hall - 
Faculty of Physical 

Education and 
Sports Sciences 
- University of 

Babylon
Wednesday 21/10/2020

Saturday 19/12/2020

Al- 
jemaheer 

Kerbala
Performance photography - 

application of skill tests
Kerbala Olympic 

Hall

Sunday 20/12/2020

Saturday 19/12/2020

Al-
gatherea 

Kerbala
Performance photography - 

application of skill tests
Kerbala Olympic 

Hall

Sunday 20/12/2020

Statistical means: The researcher used the statistical 

package (SPSS) to process the data and show the results. 

The following is a presentation of the statistical methods 

used:

- Mean. 

- Standard deviation.

- Standard error.

- Test (Klimangov - Smirnov).

- Simple correlation coefficient (Pearson).

-  (K2) test.

- Analysis of variance for duplicate measurements.

- Multiple linear regression.

- Equations. 

- Loach equation.

- Hoyt equation.

Statistical description of the distributions of the 

search variables for the model building sample:
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Table (3) shows the mean, standard deviations, standard error, and the value of (Kolmogorv Smirnov) test 
for the sample building model in the searched variables.

Variables N Tests Mean
Std. 

Deviations
Difference of standard 

deviations
K2

Basic skills

1 Shoot 8.5800 1.51082 .163870 .0680 .0930

2 Pass 6.3215 2.09050 .226750 .2000 .0780

The results of Table (3) indicate the good spread 

of the scores of the model building sample at the two 

research variables (skill performance), as the values   of 

the level of significance associated with the calculated 
values   of the (ks) test, which all came greater than the 

value of the significance level (0.05), indicated that the 
two variables achieved the equilibrium curve. The matter 

did not stop at this point, as the small standard error 

values   (zero) confirm their good choice and validity in 
representing the studied society, who are the players of 

the middle Euphrates football clubs.

Evaluation of the biological abilities and basic 

skills of the research sample:

In order to develop the scientific formula for 
evaluating the completion of the research sample 

(female futsal players) and thus building the evaluation 

model, the researcher will deal with it according to the 

following:

- Setting standards related to skill indicators for 

the sample under investigation.

- Building a model to evaluate the skill indicators 

of the sample, in light of the standards and ratios under 

the achieved curve.

- Conducting evaluative comparisons between 

what the researched sample has achieved according 

to the studied variables and using the standard scores 

achieved and those who represent the club players of the 

central Euphrates governorates.

Building criteria for my skills (passing and 

scoring) for the research sample:

The researcher tried to derive the skills-related 

criteria from the scores of the main experiment sample 

(building the model), so the researcher intended to derive 

the (standard T) scores, where (Saad Abdel-Rahman 

2003)(3), indicates that these grades are normalized 

grades converted to an average distribution ( 50) and its 

deviation (10), which differs from the modified standard 
grades, as it converts the distribution of raw degrees to a 

moderate distribution, from this the necessary standard 

tables were built that accommodate (99.73%) of the 

sample individuals, and it can be seen in table (4).
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Table (4) standard scores and corresponding raw scores and their frequencies of the research sample results 
in the shoot skill and passing skill test, respectively.

Standard scores and the corresponding raw scores and their frequencies of the results of the research sample in the 
shooting skill test

Skill
Grades 
rough

Repetition
Cumulative 
redundancy

Adjusted 
cumulative 
frequency

Percentage Standard score

Shooting 

10 15 85 77.5 91.1 63

9 33 70 53.5 62.9 53

8 21 37 26.5 31.1 45

7 10 16 11 12.9 38

6 6 6 3 3.5 32

Standard scores and the corresponding raw scores and their frequencies of the results of the research sample in the 
pass skill test

Skill
Grades 
rough

Repetition
Cumulative 
redundancy

Adjusted 
cumulative 
frequency

Percentage
Standard 

score

Passing 

17 1 85 84.5 99.4 75

16 1 84 83.5 98.2 71

15 4 83 81 95.2 67

14 14 79 72 84.7 60

13 14 65 58 68.2 55

11 17 51 42.5 50 50

10 15 34 26.5 30.5 45

9 13 19 12.5 14.7 39

8 6 6 3 3.5 32

6 1 85 84.5 99.4 75

5 1 84 83.5 98.2 71

4 4 83 81 95.2 67

3 14 79 72 84.7 60

Standard levels of my skills (passing and scoring) for the research sample:
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The method of plotting the (standard) levels 

according to the equilibrium distributions - using the 

natural curve - is one of the most appropriate methods 

for setting standard levels, as levels are based on units of 

standard deviation from the mean of those distributions, 

in light of the percentages concerned with these 

deviations (they represent the limits of confidence in the 
circles Arithmetic), in a moderate distribution, the data 

are distributed as follows:

- (27‚68%) of data between (Mean + Std. 

Deviations 1).

- (44‚95%) of data between (Mean + Std. 

Deviations 2).

- (73‚99%) of data between (Mean + Std. 

Deviations 3).

In order for the researcher to have an opportunity to 

interpret the results of the players in the variables under 

consideration, and to make objective comparisons, at 

each level, between what was actually achieved at that 

level and that was supposed to be achieved, the ideal 

levels were derived.

For the purpose of comparing the ratios achieved 

in the normal distributions with the ideal ratios in the 

equilibrium distribution, and in light of the specified 
standard levels concerned with the research sample, 

and for all the variables examined, the researcher will 

present them in light of the table concerned with the 

ranges achieved for each standard level according to the 

applicable classifications, and shown in table (5). 

Table (5) shows the ideal levels, numbers and percentages achieved for the vocabulary of the research 
sample in the test of shoot skill and passing skill

The ideal levels, numbers and percentages achieved for the vocabulary of the research sample in the shoot skill test

Skill

Ideal Verified

K2The ideal 
percentage

The ideal 
number

The viewer
Viewer 

percentage

Shooting 

0.0204 2 15 17% 101.49

0.2276 19 33 39% 0.15

0.5034 43 21 25% 11.09

0.2276 19 10 12% 4.51

0.0204 2 6 75% 10.49

Total 127.73
The ideal levels, numbers and percentages achieved for the vocabulary of the research sample in the passing skill 

test

Skill

Ideal Verified

K2The ideal 
percentage

The ideal 
number

The viewer
Viewer 

percentage

Passing 

0.0041 1 1 1% 1.22

0.0263 2 1 1% 0.68

0.1107 9 4 5% 3.10

0.2143 20 14 16% 0.97

0.2886 20 14 16% 4.52

0.2243 21 17 20% 0.22

0.1007 9 15 18% 4.84

0.0263 2 13 15% 51.83

0.0041 1 6 7% 91.64

Total 159.02
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Table (5) shows a comparison of the percentages 

achieved for the scores of the research sample (futsal 

players) in skill performance and at each (standard) level 

with similar percentages in light of the ideal distribution. 

We find that the above percentages vary and differ 
from the ideal proportions of the area under the curve 

Moderation, and from this we find that the distribution of 
the sample vocabulary did not match what it is supposed 

to be

To verify this matter, the researcher tested this 

distribution statistically by testing (K2), and from it the 

results were confirmed for what he reached, as the value 
of (Ca2) calculated by (127.73) was greater than the 

tabular amount of (9.49) at the degree of freedom (4) and 

with the level of significance ( 0.05) and this indicates 
that the two distributions (spectator and ideal) mismatch 

of shoot skill.

The researcher also tested the distribution 

statistically by testing (chi square), and from it the results 

came to confirm what he reached, as the value of (Ca2) 
calculated by (159.02), which is greater than the tabular 

amount (15.51) at the degree of freedom (8) and at the 

level of significance (0.05). Indicates the mismatch of 
the two distributions (scenes and ideal) of passing skill.

Prototype application:

Application of the model for the shooting skill :

After the researchers realized that the model is able 

to predict the skill of scoring well, it will apply the model 

to make some predictions, where the model will take the 

following form:

Non-Standard Equation:

S= A+B1× C1+B2×C2

Whereas:

S= Score Value (shoot skill performance).

A,B= Constant magnitude.

C= The value of predictive variables (force 
characterized by velocity - translational velocity - 

muscle capacity).

Standard equation:

S= B1× C1+B2×C2

Now, predictions about the performance of the 

scoring skill can be made, by replacing the strength 

characteristic with velocity - translational velocity 

- muscle capacity with the values   we want, without 

measuring the scoring skill.

S= 10.910+(- 0.950×40)+0.056×6+0.968×2= - 
24818

S= (- 0.595) ×5+0.259×20+0.132×7= 3.129

Application of the model for the passing skill :

Non-Standard Equation:

S= A+B1× C1+B2×C2

Whereas:

S= Score Value (shoot skill performance).

A,B= Constant magnitude.

C= The value of predictive variables (force 
characterized by velocity - translational velocity - 

muscle capacity).

Standard equation:

S= B1× C1+B2×C2

Now, predictions about the performance of the 

scoring skill can be made, by replacing the strength 

characteristic with velocity - translational velocity 

- muscle capacity with the values   we want, without 

measuring the scoring skill.

S= 19.005+(-2.103) ×4+(-0.110) 
×30+0.533×1.70=8.1991

S=(-0.824) ×4+(-0.107) ×30+0.046×1.70=-6.4678

A form for evaluating the skill preparations for the 

research sample:

In order to clarify the evaluation process by the 

model, by identifying the strengths and weaknesses of 

the variables searched for futsal players, the researcher 
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selected five players randomly, and the researcher will try to shed light on the evaluation of the basic skills of these 
players, while reviewing the mechanism of the model in the evaluation and comparison as a figure (1).

Figure (1)

The player’s evaluation is shown according to their 

standard levels in the variables under study

 

In order to evaluate the results of the (first) player 
for the Hilla club through the model, it appears that there 

is a discrepancy in some levels that this player has in 

the skill tests, where the results of the tests for the skill 

(scoring) came within the (fourth) level. As for the test 

results for the skill (passing), they came within level 

(Six).

When studying these results, we find that there is 
a weakness in the two indicators (passing and shoot) 

and that they need to be developed, and accordingly, 

we must focus on them through exercises that work to 

develop them.

As for the (second) player, the Baladi club player, 

evaluating her results through the model shows that the 

first player is generally better than the second player, and 
through the model it appears that there is a discrepancy 

in some levels that this player has in the skill tests, where 

the results of a skill test ( shoot) within the (first) level, 
while the test results for the skill (passing) came within 

the (fifth) level.

 As for the (third) player, evaluating her results 

through the model shows that the first player and 
the second player are generally better than the third 

player, and through the model it appears that there is a 

discrepancy in some levels that this player has in the skill 

tests, where the results of the skill test (shoot ) Within 

the (first) level, as for the test results for the (passing) 
skill, they came within the (eighth) level

Upon studying these results, we find that there is a 
weakness in the variable (passing) and that it needs to be 

developed, and therefore we must focus on them through 

exercises that work on their development.

As for the (fourth) player, evaluating her results 

through the model shows that the first player and the 
second and third player are generally better than the 

fourth player, and through the model it appears that there 

is a discrepancy in some levels that this player has in the 

skill tests, where the results of a skill test came ( shoot) 

within the (second) level, as for the test results for the 

(passing) skill, they came within the (eighth) level.

When studying these results, we find that there is a 
weakness in the variable (passing) and that it needs to be 

developed, and therefore we must focus on them through 

exercises that work on their development.

As for the (fifth) player, evaluating her results 
through the model shows that the first player and 
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the second player are generally better than the fifth 
player, and through the model it appears that there is a 

discrepancy in some levels that this player has in the skill 

tests, where the results of the skill test (scoring Within 

the (second) level, as for the test results for the (passing) 

skill, they came within the (sixth) level.

 When studying these results, we find that there 
is a weakness in the variable (passing) and that it needs 

to be developed, and therefore we must focus on them 

through exercises that work on their development.

 In summary of this evaluation model for female 

players, we find that the (second) player has clearly 
outperformed the players (first, third, fourth and fifth) 
and that her cuff is the most dominant in the variables 

under consideration. 

Conclusions

- The test criteria used in the research represent 

a reliable evaluation and interpretation method for 

evaluating the level of achievement of the player, by 

comparing her level with her peers from among the 

players.

- There is a match in the achieved levels with 

what the results of the achievement (skill) of the 

research sample are supposed to be in the researched 

skill classifications.

- The results proved that the ideal proportions do 

not match the observed ratios.

- The results proved the correctness and accuracy 

of the basic skills evaluation guide.

- The results demonstrated the possibility of 

selection using the model for basic skills.

- The results confirmed the knowledge of the 
strengths and weaknesses through the evaluation guide 

for basic skills.

Recommendations:

- It is very necessary to use objective methods 

in the evaluation process, in any studies and research 

related to this matter.

- The necessity to conduct such studies 

periodically, because of their importance in developing 

the (skillful) performance of the club players in the 

Middle Euphrates provinces.

- Encouraging the conduct of studies and similar 

research on samples represented by age groups, clubs 

and other sporting events.

- It is important to evaluate the general and 

specialized situation of the players using the (Personal 

Profile) method as a method to reveal their strengths and 
weaknesses.

- Developing programs and implementation 

plans that affect basic futsal skills.

- The use of all available methods and means, 

which guarantee the development of basic skills 

performance for female club players in the central 

Euphrates provinces.

- Adopting the tests used in this study as one 

of the criteria for evaluating the level of performance 

(physical, skill) of soccer players and for different age 

groups after being legalized. 
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Abstract

Objectives: the study aimed to assess the psychological problems among the nurses- rescuers who are working 
at ambulance department in Baghdad city, and to determine the relationship between the Psychological 
Problems and some demographic characteristics of sample.

Methodology: A descriptive – analytic study that used the technique of assessment was conducted on 200 
male nurses-rescuers staff who are working at ambulance department in Baghdad city from October 29th 
2007 to october15th 2008. A questionnaire was constricted to achieve the study objectives, which consisted 
of two major parts with (71) items. The first parts were the demographic characteristics ,while the second 
part dealing with psychological problems (Acute stress disorder, Phobia, Depression & Post traumatic 
disorder) of these Nurses-Rescuers .Data was analysis through the use of the suitable statically methods.

Results: The finding of the study showed that most of the NR were suffering from the psychological 
problems (ASD, Phobia ,Depression ,PTSD),and the results showed that there was significant relationship 
between psychological problems & age, marital status , educational level ,monthly income , occupation area, 
years of experience & type of violence. While, there was no significant relationship between psychological 
problems & family size, residency, training sessions. 

Keywords: psychosocial problems, Nurses- Rescuers, Ambulance Department. 

Introduction

Every day thousands of people often face a lot of 

accidents and different diseases. Actually, many victims 

face the danger of death because of the shortage of 

necessary equipment for saving their life. Existence 

special groups have been formed to give urgent First 

Aid for patients suffering from accidents in different 

circumstances such us fire and war crises is important. 
First Aid is an important job &it requires quick arrival to 

the place of accidents, and Providing nursing care while 

moving in the road to the health center (1).Iraq, like many 

countries, faces violence, terrorism, fear of kidnapping 

people, fear of killing, physical and psychological 

abuse for both patients and civilians. These factors have 

many serious effects on psychological status positively 

or negatively on the rescuers and health provides. 

The psychological status has come on the rescuers 

and their abilities in performing their duties correctly 

(2) .The nurses–rescuers must do their job in a calm 

psychological status and be able to control the situation 

properly with full confidence. Otherwise, the patient will 
go frightened & the medical care may be not successful.

(3,4). The psychological factors considered to identify the 

psychological problems, and to find out the relationship 
of these problems and some variables, that the researcher 

believe that Iraqi rescuers facing these problems as a 

result of their work at Ambulance.

Methodology

A descriptive–analytic study using the technique of 

assessment was conducted on nurses-rescuers staff(NR) 

from October 29th 2007 to october15th 2008.A purposive 

sample of (200)male nurse-rescuer who were working 

in different places (from each of the four sections at 

DOI Number: 10.37506/ijfmt.v15i3.16215
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ambulance department, North and South Karkh, North 

and South Rasafa) were selected. A questionnaire was 

constructed by the researcher to achieve the purpose 

of the study of assessing the psychosocial problems of 

nurses-rescuers.

 Part one: Demographic data Sheet: This part 

include (7) items is concerned with the demographic 

characteristics of the NR which includes: age, sex, 

marital status, educational level, number of years of 

employment, number of years of experience and number 

of training sessions. 

Part two: Psychological problems, this part consists 

of (4) sections which contain (64) item distributed as the 

following: A-(15) item to measures acute stress  B-(14) 

item  measures phobia- (20) item measures depression.            

D-(15) item measures Posttraumatic stress disorder 

(PTSD).

The questionnaire was scored according to Likert 

scale as 3 for (always),2 for(sometimes),and1for(never).
(6)The higher score of the questioners (RS) indicates the 

greater psychosocial problems among nurses .A pilot 

study was carried out on (20) NR in order to determine 

the reliability of the questionnaire (6)through the use 

of Cranach-Alpha and Spearman- Brown formula 

,data were collected through the use of questionnaire& 

interview technique with each Nurse-rescues and they 

were fulfilled the information needed for this study. 
Appropriate statistical methods were employed such as 

frequencies, Chi–Square & relative sufficiency (RS). 

Results of the study

Table (1): Demographic characteristics of the sample with comparison significant:

Parameters Group Frequency Percent
Cumulative 

Percent
C.S.

P-value

Age Group

20-29 43 21.5 21.5

P=0.000
30-39 77 38.5 60

40-49 51 25.5 85.5

50-59 29 14.5 100

Total 200

Education Levels

School Nurses 
Graduates

59 29.5 29.5

P=0.000

Secondary Nurses 
School Graduates

73 36.5 66

Institute Graduates 64 32 98

College Graduates 4 2 100

Total

Marital Status

Single 40 20 20

P=0.000Married 155 77.5 97.5

Divorced 5 2.5 100

Total 200
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Monthly Income

Sufficient 38 19 19

P=0.000Barely Sufficient 85 42.5 61.5

Insufficient 77 38.5 100

Total 200

Family Size

Nuclear 105 52.5 52.5
P=0.525

Extended 95 47.5 100

Residency

urban 177 88.5 88.5
P=0.000

Rural 23 11.5 100

Total 200

C.S.=Comparison significant, P(<.01) si \(P <.05), NS at P (>.05) 

The table shows that (38.5%) of the sample was of age group (30-39) years old and the next frequent age group 

is (40-49) years old, (25.5%). In regard to educational level,(36.5%) of the study sample is secondary school Nurses. 

This table also shows that (77.5%) of the sample was married .In regard to monthly income, (42.5%) of them had 

barely sufficient income .Also this table shows that the percentages of family size was nearly the same in family size 
,Nuclear Family ,(52.5%) extended family (47.5%) .Relative to residency, (88.5%) of them was from urban, and 

(11.5%) was from Rural .There was a highly significant with age, educational level, Marital status, Monthly income 
& residency, While non-significant with family size. 

 Table (2): Some Related Characteristics of the Study Sample Frequency, Percent, and Cumulative Percent 
with comparisons significant

Parameters Groups Frequency Percent Cumulative Percent
C.S.

P-value

Training
Yes 156 78 78

P=0.000
No 44 22 100

Training location
Inside Iraq 143 71.5 92.3

P=0.000
Outside Iraq 13 6.5 100

 

work Area
North Karkh 40 20 20

P=0.000

South Karkh 70 35 55

1st Rasafa 40 20 75

2nd Rasafa 38 19 94

Office Center 12 6 100

Cont... Table (1): Demographic characteristics of the sample with comparison significant:
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Years of experience 
1-5 72 36 36

P=0.000

6-10 41 20.5 56.5

11-15 27 13.5 70

16-20 27 13.5 83.5

21-25 20 10 93.5

25 > 13 6.5 100

Violated
Yes 138 69 69

P=0.000
No 62 31 100

 

Type of violence threatening 51 25.5 37

P=0.000

shooting 45 22.5 69.6

explosion 29 14.5 90.6

Assassination attempt 10 5 97.8

kidnapping 3 1.5 100

HS: at P (<.01)  S: at P(<.05)  NS: at P(<.05)

Table (2) represents that (78%) of the sample having training sessions, and (71.5%) of them has training inside 

Iraq .Relative to occupation area (35%) of the sample work at south karkh sector. Also, the table shows that (36%) 

of the sample has (1-5) years of experience at ambulance department.(69%) of tem was exposed to violence and 

(25.5%)of them had espoused to menace .This table also shows that there was a highly significant relationships with 
all these characteristics.  

Table (3): Descriptive Statistics of the Psychosocial Problems among the Study Sample 

No. Psychosocial problems Number Mean Std.  Dev. RS

1
Psychological problems part 1 

ASD
200 1.8737 .48777 62.45

2
Psychological problems part 11 

Phobia
200 2.0189 .46288 67.29

3
Psychological problems part 111 

Depression
200 1.8830 .50076 62.76

4
Psychological problems part 1V 

PTSD
200 1.9490 .45584 64.96

5
Social problems part IV

200 1.8219 .57226 60.69

Table (3)the results shows that phobia was the most severe problems among them(RS=67.29) then the PTSD( 
RS=64,96),then depression (62.76) and ASD (62.45), while the social problems present at( RS=60.69). 

 Cont... Table (2): Some Related Characteristics of the Study Sample Frequency, Percent, and Cumulative 
Percent with comparisons significant
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Table (4): Relationship Between Educational Levels and Psychosocial Problems:

Parameter

Evaluated by Score

Total
C.S.

P-valueUnder cut off 
point

Upper cut 
off point

Educational Levels

School Nurses 
Graduates

Count 21 38 59

Chi.= 21.750
P= 0.000 

C.C.= 0.313
P = 0.000

% of Total 10.5% 19.0% 29.5%

Secondary school 
Nurses Graduates

Count 55 18 73

% of Total 27.5% 9.0% 36.5%

Institute Graduates

Count 38 26 64

% of Total 19.0% 13.0% 32.0%

College Graduates

Count 3 1 4

% of Total 1.5% 0.5% 2.0%

Total

Count 117 83 200

% of Total 58.5% 41.5% 100.0%

Table (4) shows that there is a highly significant relationship between educational level and psychosocial 
problems at P(<.01) 

 Table (5 ): Relationship Between Marital Status and Psychosocial Problems  :

Parameter

Evaluated by Score

Total
C.S.
P-valueUnder cut 

off point
Upper cut 
off point

 Marital Status

Single
Count 18 22 40

Chi.= 7.481

P= 0.024 

C.C.= 0.190

P = 0.024

% of Total 9.0% 11.0% 20.0%

Married
Count 98 57 155

% of Total 49.0% 28.5% 77.5%

Divorced
Count 1 4 5

% of Total 0.5% 2.0% 2.5%

Total
Count 117 83 200

% of Total 58.5% 41.5% 100.0%
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The finding shows a significant association between marital status and psychosocial problems at (<.05) . 

Table (6): Relationship between Monthly Income and Psychosocial Problems:

parameter

Evaluated by Score

Total
C.S.

P-valueUnder cut 
off point

Upper cut 
off point

 

Monthly Income

Sufficient
Count 14 24 38

Chi.= 13.998
P= 0.001 

C.C.= 0.256
P = 0.001

% of Total 7.0% 12.0% 19.0%

Just Sufficient
Count 61 24 85

% of Total 30.5% 12.0% 42.5%

Insufficient
Count 42 35 77

% of Total 21.0% 17.5% 38.5%

Total

Count 117 83 200

% of Total 58.5% 41.5% 100.0%

The result revealed that shows a highly significant relationship between psychosocial problems & monthly 
income at P (<0.1). 

Table (7): Relationship between Training and Psychosocial Problems:

Parameter

Evaluated by Score

Total
C.S.

P-valueUnder cut 
off point

Upper cut off 
point

 

Training

Yes

Count 92 64 156

F.E.P. 

P= 1.000 
C.C.= 0.002

P = 0.978

% of Total 46.0% 32.0% 78.0%

No

Count 25 19 44

% of Total 12.5% 9.5% 22.0%

Total

Count 117 83 200

% of Total 58.5% 41.5% 100.0%

Table (7) shows a non-significant relationship between training session and psychosocial problems at P(>.05). 
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Table (8): Relationship between Work Area and Psychosocial Problems:

Parameter
Evaluated by Score

Total
C.S.

P-valueUnder cut off point Upper cut off point

 work Area

North Karkh
Count 13 27 40

Chi.= 21.870
P= 0.000 

C.C.= 0.314
P = 0.000

% of Total 6.5% 13.5% 20.0%

South Karkh
Count 40 30 70

% of Total 20.0% 15.0% 35.0%

North Rusafa
Count 27 13 40

% of Total 13.5% 6.5% 20.0%

South Rusafa
Count 25 13 38

% of Total 12.5% 6.5% 19.0%

Office Center
Count 12 12

% of Total 6.0% 6.0%

Total
Count 117 83 200

% of Total 58.5% 41.5% 100.0%

Table (8) shows a highly significant association between work area and psychosocial problems at P(<.01). 

 Table (9): Relationship between Years of Experience and Psychosocial Problems:

Parameter
Evaluated by Score

Total
C.S.

P-valueUnder cut off point Upper cut off point

 

 

 

Experience years

1-5
Count 57 15 72

Chi.= 46.404
P= 0.000 

C.C.= 0.434
P = 0.000

% of 
Total

28.5% 7.5% 36.0%

6-10
Count 21 20 41

% of 
Total

10.5% 10.0% 20.5%

11-15
Count 7 20 27

% of 
Total

3.5% 10.0% 13.5%

16-20
Count 7 20 27

% of 
Total

3.5% 10.0% 13.5%

21-25
Count 12 8 20

% of 
Total

6.0% 4.0% 10.0%

>25
Count 13 13

% of 
Total

6.5% 6.5%

Total

Count 117 83 200

% of 
Total

58.5% 41.5% 100.0%

Table (9) shows a highly significant association between years of experience and psychosocial problems at P 
(<0.000). 
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 Table (10): Relationship between Nurses-Rescuers Exposure to Violence and Psychosocial Problems:

Parameter

Evaluated by Score

Total
C.S.

P-valueUnder cut off 
point

Upper cut off point

 

Violent

Yes

Count 76 62 138

F.E.P. 

P= 0.164 
C.C.= 0.103

P = 0.142

% of Total 38.0% 31.0% 69.0%

No

Count 41 21 62

% of Total 20.5% 10.5% 31.0%

Total

Count 117 83 200

% of Total 58.5% 41.5% 100.0%

Table(10) shows a non-significant relationship between exposure to violence and psychosocial problems at 
P(>.05). 

Table( 11) : Relationship between Type of Violent and Psychosocial Problems :

Parameter
Evaluated by Score

Total
C.S.

P-valueUnder cut off point
Upper cut off 

point
 

 

Type of Violent
menace

Count 26 25 51

Chi.= 9.176
P= 0.057 

C.C.= 0.250
P = 0.057

% of Total 18.8% 18.1% 37.0%

fire
Count 26 19 45

% of Total 18.8% 13.8% 32.6%

explosion
Count 19 10 29

% of Total 13.8% 7.2% 21.0%

assassination
Count 2 8 10

% of Total 1.4% 5.8% 7.2%

abduction
Count 3 3

% of Total 2.2% 2.2%

Total
Count 76 62 138

% of Total 55.1% 44.9% 100.0%

Table(11) shows there was a significant between association type of violence and Psychosocial problems at 
P(<.05). 
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Discussion

The results of this study in table (1) indicate that 

the range of age was between (30-39) Years, (38.5%). 

This means that the age of the members is from the 

reproductive age. In relation to educational level,(36.5%) 

of the sample was from secondary school level. The 

result shows that 77.5% of the sample was married, this 

because they were passed the age of marriage. Kethry 

et al (2003)(7)found that (89.3%) of their study sample 

which consist of firefighters in Australian were married. 
Moreover, the study revealed that (42.5%) of the sample 

has barely in sufficient income, This is due to their 
satisfaction & depend on monthly salary. The study 

revealed that family type was nearly equal for Nuclear 

and Extended family (52.5%, 47.5%) respectively. This 

result is due to the nature of Iraqi families which were 

from extended family. The study shows that (88.5%) of 

the sample was from urban .This is inconsistent with 

Kethry,(7) (2003) who found that a number of regional 

centers, were in rural area. 

    Table (2) shows that 78% of the sample has training 

sessions, and 71.5% of them have their training inside 

Iraq .This result supported by the training programmed 

in emergency and First Aid men which was conducting 

by ministry of health as a continuous education session 

conducting for those employee. The study also revealed  

that the majority (35%) of nurses-rescuers has worked 

in south Karkh sector of Baghdad as distributed by the 

ministry of health related to population in different area 

in Baghdad. The study reveals that 36% of the sample has 

1-5 years of experience .This is because they previously 

worked at different jobs in Nursing. The study  revealed 

that  (69%) of the sample was exposed to the violence 

& (25.5%) of them was threatened by others. Houston 

(1993) (8) stated that exposure to traumatic event and 

violent actions lead to psychological distress.

 Table (3) although the sample size was 200 nurses-

rescuers, the finding revealed important information 
regarding psychological problems in the Ambulance 

Department in Baghdad city. Most of nurses-rescuers 

suffer from psychosocial problems. Psychological First 

Aid (PFA) is emerging as the crisis intervention of 

choice in the wake of critical incidents such as trauma 

& mass disaster. In the past decade, there had been a 

growing movement in the world to develop a concept 

similar to physical first aid for coping with stressful & 
traumatic events in life. In this regard, WHO,(2003)
(10) stated that psychological first aid (PFA) is a group 
of skills identified to limit distress & negative health 
behavior. PFA generally includes education about 

normal psychological responses to stressful & traumatic 

events ; skill in active listing understanding the 

importance of maintaining physical health & normal 

sleep nutrition and rest; and understanding when to seek 

help from professional caregivers . Hughes et al .,(2007)
(11)stated that it is critical to ensure that nurses-rescuers 

have the skill & knowledge to respond effectively to 

contribute to the psychological recovery of survivors 

of emergencies, particularly as an increasing proportion 

of the population  is at risk of being exposed to a 

catastrophic & violence . Burton et al,(1999)(12)found 

that the nature of mental health of worker was associated 

with productivity reduction. The study revealed the high 

rates of acute stress disorder, phobia, depression & Post 

Traumatic Stress Disorder, RS: (62.45, 67.29, 62.76, 

and 64.96) respectively, while the social problems 

was (60.69).Houston,(1993)(8)shows that emergency 

workers (nurses-rescuers) are often exposed to traumatic 

stress when helping people in emergency situations. 

Clohessy & Ehlers,(1999),(14) indicated that the repeated 

high daily stress endured by emergency workers who 

have to cope with events outside the range of human 

experience easily develop stress and Post Traumatic 

Stress Disorder. Helps, (1997)(15) shows that any trauma 

exposure can trigger traumatic stress. Some situations 

are always traumatic, for example, car accidents, rapes, 

violence Experience. Anderson et al, (1991) (16)stated 

that occupational stress in emergency situations can 

induce an acute or prolonged stress disorder. Gibbs et al 

.,(1993) (18)found that about two thirds of the participants 

(ambulance workers ) experience of traumatic situation 

and the vast majority (86%) of those were at stress 

situation in relation to trauma of work. Davidson et 

al., (1991)(19) stated that the everyday work can lead to 

occurrence of stress among rescue workers. Also this 

result is in line with Mayou et al (2000)(20) who stated that 

emergency workers are at risk of developing stress, even 
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if they are not exposed to major distress. Lois,(2008)(21) 

stated that ambulance personnel are working in wide 

range of settings and environment from emergency 

medical services to taking care of chronically ill citizen, 

and they work in hazardous environment and they are 

exposed to very different types of stressors. James & 

Wright (1991) (22) agree with the result of this study, they 

found that some of the ambulance personnel might have 

symptoms that are the result of series of events called 

prolonged duration stress has a clinical impact on bodily 

complaints and on psychiatric disorders. From point of 

view during nearly every duty day ambulance personnel 

are exposed to experience that could be characterized as 

traumatic. The lack of coping strategies may facilitate 

stress symptoms and physiological illness. Burn et al., 

(1993)(24) reported that stress reaction may be alarming 

for individuals. Some will be frightened or otherwise 

distressed by their own responses to an event; some may 

view their reactions in negative and distressing ways. Mc 

Millen et al, (1997) (25)stated that exposure to disaster 

and other traumas, is critical to ensure that nurses have 

the skills & knowledge to respond effectively and to 

contribute to the psychosocial recovery.. (National 

Institute of Mental Health, (2002)(23). Mercy, et al (1989)
(27) stated that simply feeling uncomfortable or uncertain 

about an object or situation may be normal. If fear is 

not disrupting life it is not considered a disorder .But if 

fear becomes irrational and uncontrollable to the point 

that it affects social interaction or job duties, it requires 

treatment. Johnson et al. (2003)(27) stated that emergency 

workers, including ambulance personal, must cope with 

a variety of duty related to stressors including traumatic 

incident exposures to prevent depression. Lundin, 

(1995)(28) stated that chronic exposure to stress has been 

shown to be an important factor in the formation of 

post-traumatic stress symptoms, and job stress was most 

important factor of sickness among emergency workers 

.William & the shiel (2008)(29) stated that Post Traumatic 

Stress Disorder is an emotional illness that develops 

as a result of a terribly frightening, life threatening, or 

otherwise highly unsafe experience. Vranesic, (2005)(30) 

stated that most psychological responses to trauma are 

relatively immediate , mild, and traumatized individuals 

experience more intense stress reactions and develop 

post –traumatic stress disorders. Lois (2008) (21)stated 

that emergency rescue can be dangerous, virtually any 

event that is life –threatening and severely compromises 

the emotion being of an individual may cause Post 

Traumatic Stress Disorder.

The result also shows a highly significant association 
between age & psychosocial problems at P (<.01).This 

result is in line with Follette(2006)(31) who stated that age 

was significantly associated with psychosocial problems 
, and the younger age are more probable to affected with 

psychosocial distress specially Posttraumatic Stress 

Disorders . Bowman, (1999)(32)found that Acute Stress 

Disorder after Vietnam War was observed among youth, 

and AL-Krenawi,(2004)(33) also found that Posttraumatic 

Stress Disorders was high among Palestinian adolescents 

.

Table (4) shows a highly significant association 
between education level & psychosocial problems 

among the sample. This result is inconsistent with 

Follette, (2006)(31) who stated that Acute Stress Disorder 

& Posttraumatic Stress Disorders are not associated 

with education. This finding may reflect the absence 
of greater number of protective coping strategies and 

also a multiple exposure to traumatic events are lead to 

psychological problems.

Table (5) shows a significant relationship between 
marital states & psychosocial problems among the 

sample. This result is inconsistent with Follette,(2006) (31)

who stated that Acute Stress Disorder and Posttraumatic 

Stress Disorder are not associated with education.

Table (6) shows a highly significant relationship 
between psychosocial problems & monthly income. 

From the point of view, this is due to that those workers 

have experienced trauma of previous war and they have 

continues exposure to daily stress.

Table (7) shows a non–significant relationship 
between psychosocial problems & Training.

Table (8) shows a high significant association 
between Occupation area & psychosocial problems 

among nurses-rescuers. This result is supported by 

Norris, (2005)(34) who reported that location of disaster 
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influenced the severity of its effects on the people. Also 
from my point of view of the researcher, the violence in 

Iraq was more in south of Baghdad and terrorism was 

not equally distributed among two sides of Baghdad.

Table (9) shows a high significant association 
between years of experience & psychological problems. 

This result is agreed with Lundin, (1995) (28) who stated 

that the risk of psychological distress is high among 

ambulance workers who have many years in ambulance 

service. Also Kulka ,(1991)(35) stated that there is a 

strong connection between the number of years in 

ambulance service & Posttraumatic Stress Disorders 

& other psychosocial problems .These emphasizes the 

need for a deeper understanding of the psychological 

outcomes of ambulance work . 

Table (10) showed that there was no significant 
association between exposure to violence and 

psychosocial problems. This result in the point of view 

of the researcher is due to the nature of the sample work 

in the ambulance department and in the period of data 

collection these workers were attained the violence 

place in different areas.

  Table (11) showed that there was a significant 
association between type of violence and psychosocial 

problems. Hughes (2007)(36) stated that Psychological 

distress or problems was common in threatened areas, 

where fighting is expected to occur, and they exposed to 
different type of violence. 

Conclusions: According to the discussion and 

interpretation of the study findings , the researcher 
concluded the following :

1- The high prevalence of psychological problems 

symptoms (Acute stress disorder, phobia, depression and 

Post Traumatic Stress Disorder) in ambulance workers 

indicate an inability to cope with stress in daily work. 

2- Ambulance workers  have to cope with death, 

grief and events outside the normal range of human 

experience; situations that can be risk factors for 

inducing psychological distress reactions.

3- The all of the nurses –rescuers were males, with 

secondary  school graduation, married, have just satisfied 
with their income.   

4-The nurses-rescuers have training inside Iraq, and 

most of them work at south karkh, with (1-5) years of 

experience.

5-Phobia was the greatest problems among nurse 

rescuer- Rs : (67. 27) and the next was Post Traumatic 

Stress Disorder- RS :( 64.96) .

6- Social problems among nurse rescuers with their 

family and at work were evidence RS :( 60.69).

7-There was a highly significant association 
between psychosocial problems and age, educational 

level, marital status, monthly income, occupation area, 

years of experience and types of violence.    

8- There was a non-significant relationship between 
psychosocial problems and family size, residency, 

training and exposure to violence.

Recommendations:

1- To prevent or reduce the upcoming of 

psychological symptoms among nurse-rescuer it is 

possible to take leave or absence for a longer time or to 

be transferred to non-emergency duties.

2- Pointing to emergency personnel underreporting 

their psychological symptoms, because in the rule of 

helping others  they deny that they are vulnerable to the 

same risks as the victims. 

3- Propose some measures to prevent psychological 

problems and give further support to ambulance workers 

(nurses- rescuers) with these problems. 

4- Information have to be spread among management 

to increase awareness of psychological symptoms and 

take action accordingly.

5- Need of vocational counseling to prevent or reduce 

the upcoming of psychological symptoms especially 

post-traumatic stress disorder for those workers.

6- Evaluation of the management organization 

should be taken into consideration and be done to meet 
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any change specially from increased workload in the 

ambulance stations which may use shift rotations to 

reduce stress of working .

7- Emphasis the need for a deeper understanding of 

the psychological outcome of ambulance workers. 

8- Intervention programs are needed to identify 

those at risk for promoting  recovery in adversely groups. 
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Abstract

Drug omission in patients with schizophrenia is the main reason for frequent relapses, poor treatment 
outcome, reduced quality of life and significant increases in healthcare cost. 

Objectives: This study was conducted to assess the causes of drug omission in patients with schizophrenia 
and patients at there in Baghdad.  

Design A descriptive study was carried out in order to achieve the  early stated objectives. The study was 
initiated from February 1st, 2017 through May  1st, 2017. 

Method: Descriptive study one hundred and twenty patients with schizophrenia receiving treatment in Ibn 
Rushd mental health hospital and Baghdad teaching hospital were randomly selected to participate in the 
study. Data were collected using a socio-demographic questionnaire, the translated version of the 8-item 
Morisky medication adherence scale (MMAS-8). Logistic regression was used to determine significant 
variables associated with suboptimal adherence to medication. 

Results: The prevalence of continuance drug omission by phenomenon schizophrenia patients outgrow 
and override 51.7%. The factors associated with that were weakness in treatment methods (OR 0.067, 
95%CI0.012-0.387, P-value 0.03) lack of supervised treatment (OR 0.117, 95%CI 0.038-0.352, P-value 
<0.001) and also previous experiences about side effects of treatment (OR 4.40, 95%CI= 1.358-14.313 
p-value 0.01).

Conclusions:  Medication adherence among patients with schizophrenia is low. 

Recommendations: The study recommends the need to develop a standard protocol for carrying out 
adherence counselling to all patients and their relatives 

Key words: Causes, Drugs omission, Schizophrenic patients. 

Introduction

Antipsychotic drugs are the cornerstone in the 

management of schizophrenia. They have been available 

since the mid-1950s, and although antipsychotics do not 

cure the illness, they greatly reduce the symptoms and 

allow the patient to function better, have better quality 

of life, and enjoy an improved outlook. The choice and 

dosage of medication is individualized and is best done 

by a physician who is well trained and experienced 

in treating severe mental illness (1). Higher rates of 

non-adherence are likely in chronic diseases, such as 

schizophrenia, where medication may be required to 

be taken indefinitely. Comparing non-adherence rates 
across studies is difficult due to the range of methods 
used (2) . Several factors are thought to contribute to non-

adherence in patients with schizophrenia. For example, 

the type of medication is thought to be important due 

to differences in the nature of side effects associated 

with each. The older generation of antipsychotic 

medications, the so called “typicals”, elicit the following 

side effects: Parkinsonian side effects (including tremor, 

hyper-salivation), akinesia (slowing of movements), 

DOI Number: 10.37506/ijfmt.v15i3.16216
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acute dystonic reactions (characterized by dramatic 

muscle spasms), akatgusua (characterized by an inner 

subjective restlessness), tardive dyskinesia (a movement 

disorder), anticholinergic side effects (including dry 

mouth and constipation), diminished sexual function 

and weight gain. The newer antipsychotic medications 

reduce neurological problems commonly experienced 

with typicals, but many of the other side effects, such as 

weight gain and sedation are common to both classes of 

antipsychotics (Freudenreich et al, 2004)..(3,4). 

Methodology

 A descriptive study was carried out in order to achieve 

the early stated objectives. The study was initiated from 

February 1st, 2017 through May  1st, 2017. This study 

was conducted at the following hospitals: Ibn Rushd 

Hospital for Mental Health and Baghdad hospital from 

the 1st of March 2017 to the 1st of April 2017(appendix 

A). All these hospitals are located in Baghdad, Iraq. The 

sample of the current study was collected from both 

outpatient and inpatient clinics of the above-mentioned 

hospitals. The sample size consisted of one hundred and 

twenty (n=120) patients with schizophrenia who were 
randomly selected based on the table of random number 

on each clinic visit. A subject was enrolled if he/she met 

the following inclusion criteria: 

1- a diagnosis of Schizophrenia

2- subjects who had been on medications for at 

least one year prior to study entry

3-  adults above the age of 18 years

4-  Who granted consent. 

The exclusion criteria were: Patients who were 

unwilling to participate (did not give consent).

Patients who met the inclusion criteria were 

recruited into the study after a comprehensive 

psychiatric evaluation and diagnosis by resident doctors 

in psychiatry. The Mini International Neuropsychiatric 

Interview (MINI) English Version 5.0.0 (Sheehan et 

al, 1998) was further used to confirm the diagnosis of 
schizophrenia in the participants. The MINI was 

designed as a brief structured interview for the major 

Axis 1 diagnosis in the Diagnostic and Statistical Manual 

(DSM-IV) (Morisky et al, 2008) and ICD-10.

The study was carried out using the Morisky 

Medication Adherence Scale (MMAS). The compliance 

level of patients was defined by the application of the 
MMAS-8. The MMAS is a reliable and validated 8 

items; self-reported measure of medication use patterns. 

Each item on the MMAS measures a specific medication-
taking behavior. Each of the items is presented in a 

“yes or no” format. These involve asking the patient 

about the extent and tendency to forget to take their 

medication and their discontinuance of medication 

treatment upon feeling that their condition has improved 

or worsened. Answers were scored as 0 or 1, with score 

1 corresponding to positive answers. The item scores 

obtained from the MMAS are summed to indicate an 

overall level of medication adherence. The MMAS 

scores range from 0 to 8 and have been stratified into 
three levels to classify adherence levels: high adherence-

MMAS score of 8, moderate adherence-MMAS scores 

of 5 - 7 and low adherence-MMAS score of less than 

or = 4. 

A questionnaire format was used for data collection. 

The validity of questionnaire was estimated through a 

penal of experts related to the field of study. The content 
validity is estimated through a panel study of experts. 

Reliability of the questionnaire was estimated through 

the use of Alpha Cronbach for the test-retest approach 

(5).

Descriptive statistics such as frequencies, median, 

mean and standard deviation were computed for 

socio-demographic and clinical characteristics of the 

participants and other variables as appropriate. Relevant 

inferential statistics such as:

1- Chi-square. 

2- T-test was used to determine the relationship 

between outcome and independent variables. Significant 
variables were entered into 

3- A regression analysis to determine predictors 

of attitude to medication and treatment adherence. 

Significance was computed at p < 0.05.



4880    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Morisky Medication Adherence Scale (MMAS): This scale consists of 8 items and it is a self-reported measure 

of medication use patterns. 

Results of the Study

Table (1) Socio-demographic characteristics of participants.

Participants N (%)VariablesNo 

81(67.5)
39 (32.5)

Age (mean=35.92±11.09,Range=20-60)
≤ 40 years

 40 years 
1

53(44.2)
67(55.8)

Gender 
Male
Female 

2

86(71.7)
34(28.3)

Marital status 
Single 
married

3

12 (10.0)
57(47.5)
51(42.5)

Education status
Primary 
Secondary 
Tertiary 

4

48(40.0)
72(60.0)

Employment status 
Employed 
Unemployed 

5

107(89.2)
13(10.8)

Living in supported housing 
With someone 
Alone 

6

55(42.3)
75(57.7)

Treatment supervision 
Supervised 
Not supervised 

7

96(73.8)
34 (26.2)

Duration of illness (mean=9.83±7.65,Range=1-32)
≤ 10 years

10 years 
8

Females constituted (55.8%) of the subjects. The majority were single (71.7%) and unemployed (60.0%). Most 

of the subjects (57.5%) had secondary education as the highest level of education attained (Table 1). 
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Table (2) Distribution of clinical variables in the subjects.

Participants N (%)VariablesNo 

74(62.7)
44 (37.3)

Class of medication
Conventional
Atypical

1

59(49.2)
61(50.8)

Dosing frequency
Once per day
More than once per day

2

46(38.3)
47(61.7)

Medication cost 
More than $ 200 per month
Less than $ 200 per month

3

20(16.7)
9(7.5)
15(12.5)
8(6.7)
5(4.2)
4(3.3)
39(32.5)

Medication side effects
Extrapyramidal side effects
Sedation
Weight gain
Hyper prolactin
Anticholinergic 
Sexual problems 
No side effects5

4

58(48.3)
28(23.4)
34(28.3)

Treatment Adherence
High
Medium
Low

5

64(53.3)
56(46.6)

Attitude to medication
Positive 
Negative

6

    28.3% of the subjects were categorized as low adherence, 23.4% were categorized as medium adherence and 

48.3% were classified as high adherence. The overall prevalence of non-adherence was 51.7% using an MMAS cut-
off score of ≤7 adapted for this study. The findings are shown in Table 2.

Table (3) Association between socio-demographic variables and adherence to medication.

P - value
Statistics 

X2
Non Adherent

 (n %)
Adherent

 (n %)
VariablesNo 

0.650.2038(46.9)

20 (51.3)

43(53.1)

19 (48.7)

Age 

≤ 40 years

 40 years 

1

0.340.9323(43.4)

35(52.2)

30(56.6)

32(47.8)

Gender 

Male

Female 

2

0.073.2312(35.3)

46 (53.5)

22(64.7)

40(46.5)

Marital status 

Single 

married

3
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0.510.44

12(35.3)

46 (53.5)

16 (57.1)

46(50.0)

Education level 

 ≤ 6 years

 6 years

4

0.122.45

19(39.6)

39 (54.2)

29(60.4)

33(45.8)

Employment 

Employed 

Unemployed 

5

0.990.00

43(48.3)

15 (48.4)

46(51.7)

33 (45.8)

Duration of illness 

≤ 10 years

10 years 

6

 0.001>39.89

8(15.4)

50 (73.4)

44(84.6)

18 (26.6)

supervision of Treatment 

Supervised 

Not supervised

7

Table (3) revealed that the majority 46 (51.7) of adherent were more than 10 years and majority 50 (73.4) non 

adherence were not supervised 

Table (4) Shows association of clinical variables and treatment adherence.

P - value
Statistics 

X2

Non Adherent
 (n %)

Adherent
 (n %)

VariablesNo 

0.001 >X2 =34.6
17(26.6)

45 (80.4)

47(73.4)

11 (19.6)

Attitude to medication 
Positive 

Negative 

1

0.001X2 =11.9
48(59.3%)

10(25.6)

33(40.7%)

29(74.4)

Experience of side effects 
Yes 

No 

2

0.001 >X2 =24.27
16(26.2)

42 (71.2)

22(64.7)

40(46.5)

Dosing frequency 
Once per day 

 Twice per day≤
3

0.17X2 =1.91
40(54.1)

18(40.9)

16 (57.1)

46(50.0)

Class of medication 
Conventional 

Atypical 

4

Table (4) revealed that the majority 47 (73.4) were positive of adherence and majority 48 (59.3) were experience 

side effects. 

Table (5) Predictors of adherence by logistic regression analysis

Variables OR  95%C.I P-value 

Dosing frequency 0.343 0.06-1.957 0.23

Experience of side effects 4.40 1.358-14.313 0.01

Table (3) Association between socio-demographic variables and adherence to medication.
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Cost of medication 3.867 1.232-12.136 0.02

Supervision of treatment 0.117 0.038-0.352 < 0.001

Attitude to medication 0.16 0.061-0.40 < 0.001

Cont... Table (5) Predictors of adherence by logistic regression analysis

Multivariate analysis for factors associated with 

non-adherence

The significant variables were then entered into 
regression analysis to determine predictors of treatment 

adherence. The variables fitted into logistic regression 
model for multivariate analysis were lack of availability 

of supervised treatment (OR=0.117, 95%CI 0.038-
0.352, P-value<0.001), a negative attitude to medication 

(OR=0.067, p-value <0.001), cost of medication (OR 
3.867,95%CI 1.232-12.136, P value=0.02), Dosing 
frequency (OR 4.40, P value 0.01) and experience of 

side effects (OR 4.40, 95%CI 1.358-14.313, P= 0.01).

Discussion

The prevalence of treatment non-adherence in this 

study was 51.7% indicating that almost one in two 

patients were non-compliant with their medications. 

Similar rates have been reported in studies conducted in 

other studies conducted in other countries have indicated 

that over 60% of patients with schizophrenia were non-

compliant with medication (Adelufosi et al, 2012; Amr 

et al, 2013; Hofer et al, 2002; Nose et al, 2003; Buckalew 

et al, 1986; Diaz et al, 2004; Dixon et al, 1997; Ibrahim 

et al, 2015; Kemp et al, 1998; Lacro et al, 2002). 

The variations in the reported rates of treatment 

non-adherence between these studies may be due to 

differences in the methods used in estimating adherence, 

different cut-off values and some peculiar characteristics 

of the study populations. Nevertheless, this level of non-

adherence is bound to translate to increased morbidity, 

relapses and re-hospitalization and increased cost burden 

of management.

In this study, socio-demographic variables of the 

participants had insignificant impact on treatment 
adherence. Some subjects’ characteristics were found 

to influence treatment adherence to varying degree 
but their impact were not significant statistically. In 
previous studies, demographic variables have not 

been consistently associated with medication non-

compliance. Present study results are in support of the 

previous findings that there is no significant relationship 
of adherence with gender (Baby et al, 2009), age and 

marital status (Adewuya et al, 2006). Although patients 

who were less than 40 years of age, who were married 

and who were employed were more likely to be adherent 

to treatment though, their impact were not statistically 

significant.

We found a significant association between attitude 
to medication and treatment adherence. Previous study 

had reported that attitude to medication was an indirect 

representation of adherence to treatment (Fenton et al, 

1997). We found an average level of general positive 

attitude to medication among patients with schizophrenia. 

Subjects with positive attitude were significantly more 
likely to adhere to medication compared to those with 

poor attitude. Previous studies showed some features 

of mental disorders which were significantly associated 
with attitude to medication like having insight, the 

degree of psychopathology and the side effects burden 

of medication (Dixon et al, 1997; Kemp et al, 1998). It 

has also been reported that beliefs regarding the need 

for treatment and the benefit of treatment may affect 
medication adherence in a patient (Fenton et al, 1997). 

In this study, the degree of involvement of relatives in 

the management of patients and the dosing frequency of 

medication were significantly associated with positive 
attitude to medication. Also, from a cultural perspective, 



4884    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

the patients’ belief systems and cultural values may be 

associated with poor attitude to medication and non-

adherence since some patients may prefer traditional 

spiritual healing over conventional medical treatment. 

The belief in spiritual causation of mental disorders may 

influence patients and their caregivers’ help-seeking 
behavior and attitude to medication in believing that 

a spiritual solution is required to resolve their mental 

health problems and therefore treatment with orthodox 

medicine becomes futile (Sheehan et al, 1998). However, 

the degree of positive attitude observed in this study 

may be related to more discernable improvements in 

treatments outcomes in orthodox setting compared to the 

treatment outcomes in religious and traditional medical 

settings.

The degree of psychopathology has been cited 

as an important reason for poor attitude to medication 

and treatment non adherence. We found a significant 
association between the degree of negative symptoms 

and treatment adherence. Fenton et al reported in 

their study that the severity of psychopathology and 

failure to respond to treatment are associated with non-

adherence to treatment (Fenton et al, 1997). In this 

study, increased negative symptoms was a risk factor 

for non-adherence. This partly can be attributed to the 

social, emotional withdraw and lack of volition seen in 

these patients which may impair their ability to comply 

with medication. Social support may become crucial to 

enhance treatment adherence.

The availability of family or friends to assist or 

supervise medications has been consistently associated 

with outpatient adherence (Casey, 2001). In this 

study, patients who were supervised at treatment 

were significantly more likely to adhere to medication 
compared to those who were not supervised. This 

outcome seems related to the fact that relatives’ 

involvement in treatment will ensure compliance with 

treatment and regular long term follow up management.

The role of medication related variables in adherence 

was also explored in this study. The independent 

medication-related predictors of non-adherence found in 

this study were; the cost of the medications, the dosing 

frequency and the side effects profile. The side effects 
burden has been reported as an important reason for 

treatment non-compliance (Freudenreich et al, 2004). 

Casey noted that for many patients, extra pyramidal side-

effects (EPS), weight gain, and sexual dysfunction are 

especially likely to decrease adherence (Casey, 2001). 

Our finding is in agreement with studies that have found 
a significant relationship between extra-pyramidal side-
effects (Freudenreich et al, 2004), and in disagreement 

with those studies that found no such relationship (Lacro 

et al, 2002).

In terms of the cost of the medications, the higher the 

cost of the medication per day, the higher the rate of non-

adherence. This partly may be due to the observation in 

this study that a high proportion of participants (60.0%) 

were unemployed and majority (57.5) were observed to 

have had less than 12 years of formal education implying 

that most patients with schizophrenia are from a low 

socioeconomic background.

Conclusions

In conclusion, this study has shown that the level of 

adherence to treatment is suboptimal among out-patients 

with schizophrenia in our setting and that strategies that 

encourage family member’s participation in patient’s 

management will significantly improve treatment 
adherence.

Recommendations: 

1. Encourage family or friends to assist or 

supervise medications to be given to the patient.

2. We recommend to develop a standard protocol 

for carrying out adherence counselling to all patients and 

their relatives.  
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Abstract

Biochemical and physiological variables are among the essential scientific basics that the coach must measure 
in training. The research problem’s importance deals with detecting the effect of the match on the functional 
state through the concentration of lactate salts in the blood and the pulse rate—the research problem centred 
on the disparity in physical fitness and the appearance of signs of fatigue. With the handicapping challenge 
after the match and the research aims to identify the concentration ratios of blood lactate salts and the heart 
rate of the disability challengers after the matches in the Paralympic Committee for the governorates of 
Najaf and Diwaniyah. The researchers hypothesized that there were significant differences between the 
concentration ratios of lactate salts and the heart rate between the first and second groups and in favour 
of the first group. The researchers used the descriptive approach using the method of comparative studies. 
Players were all chosen by the comprehensive inventory method to represent the research sample. They were 
divided into two groups, the first representing the Paralympic Committee players for the province of Najaf 
and the second representing the Paralympic Committee players for the province of Diwaniyah. 

Keywords: Blood Lactate, Heart Rate, Disability, Tennis 

Introduction

The scientific aspect has become apparent in 
achievement through qualitative shifts in scientific 
research and sports achievement 1. There has been a 

significant development in the science of sports training 
and physiology that has taken a new curve, which is 

the laboratory analysis of various physiological and 

biochemical variables 2 that can have a profound 

effect on the detection of responses Actions occurring 

by athletes as a result of implementing training units 

and competitions 2. Knowing the physiological and 

biochemical variables is one of the scientific basics that 
the trainer must follow in the daily training process. It 

is one of the influencing factors in preparing the various 
training vocabulary 3. The qualified trainer benefits from 
his useful information about the players in designing 

the appropriate training programs for them, so the 

importance of the study lies in Detecting the effects of 

match effort on the functional and biochemical status 

through the two indicators of the concentration of lactate 

salts in the arterial blood and the pulse rate because they 

are two indicators necessary to know the level of fatigue 

of the players after the match and its effect on the skill 

level of them. 

Research Problem:

By following the researchers and reviewing some 

of the functional and biochemical aspects of the players 

of the Najaf and Diwaniyah committees in table tennis, 

they noticed that there is an apparent disparity in their 

physical fitness and signs of fatigue appearing after a 
short time of effort, so the researchers decided to know 

the causes of this problem by taking blood samples to 

see the percentage of salt concentrations blood lactate 

and heart rate, and compare these results between them 

so that the variation in these variables is known. 

DOI Number: 10.37506/ijfmt.v15i3.16217
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Research Objectives:

1- Knowing the blood lactate concentration and 

heart rate of the table tennis Paralympic committee 

players in Najaf and Diwaniyah.

2- Comparison of the results of blood lactate 

concentration and heart rate results between the two 

groups.

 Imposing Research:

The existence of large variations in lactate 

concentrations and heart rate ratios between the first and 
second groups prevailed. 

Research areas:

The Human Domain: Paralympic committee 

players in the governorates of Najaf and Diwaniyah in 

table tennis

Temporal Domain: The time range for the period 

from 1/9/2020 - 1/1/2021.

Spatial Domain: (the sports hall of the Youth 

Forum of the Martyr Sabah Al-Karawi). 

Methodology 

Research Methodology

The method used in the research differs according 

to the nature and quality of the study, as the descriptive 

way aims to collect data to try to test a hypothesis or 

to answer questions related to the current situation 

of the individuals of the research sample . Therefore, 

the researchers used the descriptive approach in the 

comparative study method for its relevance to the 

research problem. 

Research Society and Sample:

The research community identified the Paralympic 
Committee players in the governorates of Najaf and 

Diwaniyah in table tennis, which amounted to (16) 

players. They were all chosen by a comprehensive 

inventory method to represent the research sample. They 

were divided into two groups, the first representing the 
Paralympic committee players in Najaf and the second 

representing the Paralympic committee players in the 

Diwaniyah governorate, thus the sample percentage 

(100%) of the original community. 

Homogeneity of Research Sample:

To ensure the homogeneity of the members of the 

research sample represented by the two groups, the 

researchers used the torsion coefficient, as shown in 
Table (1): 

Table (1). Shows statistical parameters (arithmetic mean, standard deviation, weighted mean and coefficient 
of torsion of the variables (length, weight)

S
Statistical 
Treatment
Variables

Measurement Unit S -
Weighted 

Mean
H±

Coefficient of 
Torsion

1 Length Cm 168 165 1.29 0.674

2 Weight Kg 59.60 60 2.34 0.512

3 Training Age Month 48 47 5.22 0.481

Since the torsion coefficient results were all between (+1), the research sample individuals would be homogeneous 
with the mentioned variables. 
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Means, Devices and Tools used in the research:

Methods of gathering information

- Sources and references from Arabic and other 

languages. 

- Observation, observations, and measurements 

are all part of the process. 

- Personal interviews.

Devices and tools used in the research:

· Lactate Pro 2 blood glucose meter of Japanese 

origin (1).

· The heart rate measuring system from Santa 

Medical, which is made in the United States, has various 

features (8). 

· Counting calculator for Chinese-made HP 

laptops (1). 

· Count on an electric medical scale (2). 

· Needle drill with needles, count (25).

· Count with a lactate measuring tape (25). 

· Medical cotton and alcohol sterilization 

· Medical hemp, alcohol-based sterilization 

Field Research Procedures:

The researchers carried out several field procedures 
to verify the study’s objectives and reach a scientific 
comparison based on scientific data using some of the 
tests and measurements they came through research and 

questioning some experts. 

Tests and Measurements of the two Research 

Groups:

Firstly: The first functional test and measurement: 
Measuring the concentration of lactic acid in the blood:

The test aims to know the level of lactic acid 

concentration in the blood after exertion.

Tools used: (Lactate Pro 2) device manufactured by 

the Japanese company (Arakray), (2) needle drill, test 

strips, medical cotton, sterile materials, (2) small hand 

towel, registration form.

Performance description: After the tested player 

finishes performing two full matches, the number of runs 
(10) is according to international law, the level of lactic 

acid concentration in the blood is measured after the 

effort, that is, after the completion of the two matches 

at a time of (5) minutes, and this period is suitable to 

ensure the transmission of lactic acid from muscle to 

blood, taking the following steps to test:

1. Preparing the device to work by operating it 

from the power button and then placing the Test Strip 

and installing it in the device.

2. Clean the finger from which the blood is to be 
drawn, preferably the index finger or the thumb, then 
sterilize it with sterilized materials.

3. Pricking the tip of the finger with the needle 
drill provided with the device.

4. After the blood comes out from the finger, a 
drop of blood is placed on the measuring tape attached 

to the device.

5. The device will show a sound, after which the 

device will start counting down from (15 seconds) until 

the measurement result appears on the device’s screen in 

the unit of measurement is (millimoles/liter). Figure No. 

(2) shows the (Lactate Pro 2) device. 

Recording: The reading shown by the device is recorded in 
mmol/liter, and Figure (2) shows the (Lactate Pro 2) device. 

 Figure (2): shows the device (Lactate Pro 2) 
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Secondly: The second functional test and measurement (pulse rate measurement):

The researchers measured the pulse rate after the match with the Santa Medical heart rate meter, as shown in 

Figure (3): 

Figure (3): shows a pulse rate meter 

Exploratory experience:

The exploratory experiment was applied on 

9/15/2020 on a sample consisting of (3) players from 

the research community to identify the following 

purposes: Using tests for particular functional and 

biochemical markers, determining their mode of action, 

and arranging them in the best and most scientific way 
possible to calculate what was set for it, the exploratory 

experiment was applied on a sample consisting of (3) 

players from the research community to identify the 

following purposes:

· The safety of the devices, the tools put in place, 

and the method of measuring them.

· Time taken for tests. 

Main Experience:

The main experiment’s implementation was 

started on 9/18/2016 and in the hall of the Martyr 

Sabah Al-Karawi Youth Forum in Najaf. The heart 

rate measurement was taken immediately after the 

completion of the two matches by the device mentioned 

previously; then the blood lactate level measurement 

was taken after (5 d) From the two games, to ensure its 

spread in the blood, unique lactate strips were used in 

the test, which was very accurate in calculating the level 

of lactate.

Statistical methods:

To identify the results of the study, the researchers 

used the electronic computer to extract the results of 

the tests using the statistical bag (spss) to remove the 

results of the research, in which the following statistical 

methods were used:

(Arithmetic mean, median, standard deviation, 

(T-test) for independent samples, torsion modulus, 

percentage). 

Presentation, analysis and discussion of the 

results

1.1.  Presentation of the results of the arithmetic 

means and standard deviation of the level of lactate 

concentration and heart rate for the first experimental 
group:

After testing the first experimental group of 
Paralympic committee players in Najaf, we obtained the 

following results, as shown in Table (1)
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Table (1) Shows the mean and standard deviation of the heart rate and lactate level for the first group.

S
Statistical 
Treatment
Variables

Measurement Unit Arithmetic means
Coefficient of 

Torsion

1 HR after the effort immediately Z.D 140 1.8

2 Concentration of lactate salts mmol/liter 15.6 0.933

The mean heart rate was (140) Z.D, and the standard deviation was (1.8), while we see that the lactate level had 

its mean (15.6) mmol / liter, and the standard deviation (0.933).

Presentation of the mean results and standard deviation of lactate concentration level and heart rate for 

the second experimental group:

After performing the test for the second experimental group, the results were as shown in Table (2)

Table (2) (shows the mean and standard deviation of the heart rate and lactate level for the second 
experimental group) 

S
Statistical 
Treatment
Variables

Measurement Unit Arithmetic means
Coefficient of 

Torsion

1 HR after the effort immediately Z.D 145.6 1.36

2 Concentration of lactate salts mmol/liter 17.63 0.445

The mean heart rate is (145.6) zd, and the standard deviation (1.36), while we see that the lactate level was its 

arithmetic mean (17.63) mmol / liter, and the standard deviation (0.445).

 Analysis and discussion of the results of the differences in the values   of the variables of blood lactate 

concentration and heart rate of the two research groups.

After performing the test for the two research groups, we obtained the following results, and for the purpose 

of comparing the results of the tests and for the first and second groups, a t-test was used for the two independent 
samples to find the significant differences between them, as shown in Table (3)

s
Statistical 
Treatment 

Skills

Measurement 
Unit

First 
Experimental 

Group 

Second 
Experimental 

Group T-Test 
Value

T
he

 t
ab

ul
ar

 (
t)

 v
al

ue
 *

 2
.1

4

Statistical 
Function

S- H± S- H±

1
HR after 
Match

Z.D 140 1.8 145.6 1.36 4.86 abstract

2
Level of 
lactates

mmol/liter 15.6 0.93 17.6 0.45 3.54 abstract

Table (3) shows a comparison between the two tests of the searched variables for the two research groups.
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* The tabular (t) value is (2,145) at the level of 

significance (0.05) and the degree of freedom (14)

From Table (3) it appears that there is a significant 
effect in improving (the studied variables) and for 

the first experimental group represented by the Najaf 
committee players, and this is evident through the 

differences in the arithmetic meanings of the two tests, 

and it is clear from the table that there is a significant 
effect in improving (heart rate) and for the group. The 

first experimental group, and this is evident through 
the differences in the arithmetic mean of the two tests, 

as the arithmetic mean of the first experimental group 
reached (140), while the arithmetic mean of the second 

experimental group reached (145.6), and the value of 

the calculated t-test reached (4.86) It is greater than 

the tabular value (2.145) and with a degree of freedom 

(14) and below the level of significance (0.05), which 
indicates the presence of significant differences in favor 
of the first experimental group, which was considered 
the best in the improvement.

We also see that there is a significant effect in 
improving (the level of lactate concentration) in the 

arterial blood and for the first experimental group, and 
this is evident through the differences in the arithmetic 

mean of the two tests, as the arithmetic mean of the first 
experimental group reached (15.6), while the arithmetic 

mean of the second experimental group reached (15.6). 

17.6), as for the calculated t-test value, it reached 

(3.54), which is greater than the tabular value (2.145), 

with a degree of freedom (14) and below the level of 

significance (0.05), which indicates the presence of 
significant differences in favor of the first experimental 
group, which was considered the best. Have an impact 

on the improvement.

The researchers attribute these significant differences 
in favor of the first group to the nature of the training 
curriculum, which included many anaerobic and aerobic 

exercises that contributed to raising their physical fitness 
and produced multiple functional adaptations that 

resulted in a relatively low concentration of lactate after 

exertion as well as a relative decrease in heart rate after 

effort compared to the group. The second, which led to 

the development of functional devices and the increase 

in muscle stores of glycogen, confirms this (Muhammad 
Nasreddin 1998) that the prevailing energy system 

reliance on the changes brought about by the approach 

followed in terms of strength and speed of performance 

in addition to controlling intensity, size and rest periods, 

as different energy systems contribute During the time of 

maximum and sub-maximum performance, with values   

that depend on the time taken for the performance, 

when the speed of performance decreases and the time 

increases somewhat, the energy system switches from 

phosphatic anaerobic to lactic oxygen. 

Conclusions and Recommendations

Conclusions: By presenting, analyzing and 

discussing the results, the researchers concluded the 

following:

1. The fitness of the first experimental group in 
the variables of lactate concentration and heart rate was 

better than the second experimental group.

2. The improvement in the functional variables 

of the first experimental group was because the training 
curriculum included abundant aerobic and anaerobic 

exercises.

3. The preference for the first experimental group 
over the first in the test indicates an improvement in the 
lactic anaerobic energy system.

4. The accumulation of functional effects for years 

of training for the first experimental group was better 
than for the second experimental group.

 Recommendations: Through the results presented, 

analyzed and discussed, and the conclusions reached, 

the researchers recommend the following:

1. The need to pay attention to lactic anaerobic 

exercises in a standardized way to develop this system.

2. The necessity of conducting periodic checks on 

the various functional variables to know the effects of 

sports exercise, and the curricula and vocabulary are put 

on the basis of it.
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3. The necessity of setting special records for the 

level of players and the results of their job tests every 

year in order to know the development curve.

4. The necessity of making other comparisons 

between the remaining functional and biochemical 

indicators. 
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Abstract

The research objectives were defined in preparing fartlek exercises in both ascending and descending styles, 
to develop coordination, balance, and Lay-up shot for young basketball players, and also to identify the 
effect of the ascending and descending Fartlek exercises on the development of coordination, balance, and 
Lay-up shot for youth basketball players . The researchers used the experimental approach to design the two 
equal groups with the pre and post-tests, and on the main research sample of (12) players from the Al Hilla 
Sports Basketball Club, the youth group, aged (16-17) years, the sample was divided into two groups with 
(6) players for each group, and the first experimental group followed the Fartlek exercises in an ascending 
manner, while the second experimental group followed the fartlek exercises in a descending manner, and a 
parity process was performed in the pre-tests, and then implementing the vocabulary of the fartlek exercises 
in the ascending and descending methods on the first and second experimental research group within a 
period that lasted (6) weeks and at (3) training units per week, thus the total number of units reached (18) 
units and the time of the educational unit was (90) minutes 

Key Words: Fartlek exercises, ascending and descending styles, coordination, balance . 

Introduction

The game of basketball occupies a great place 

among the sports games in the world, but it ranks first in 
some countries due to the wonderful 1 combination of the 

speed of performance in the quick and lightning attack 

and his strength in defensive follow-up and jumping to 

score points as well as technical performance in moving 

inside the stadium and doing By tactics, it is one of the 

differential games that requires privacy in its training, 

especially after recent adjustments in its performance 

system 2, fartlek exercises in both the ascending and 

descending styles are complex exercises that consist 

of two qualities (endurance and speed) and these are 

important and necessary qualities for a basketball player, 

in addition to the rest of the qualities, and the choice 

of appropriate exercises is one of the factors that are 

given great importance in training 3, as players can reach 

the required levels through the use of various modern 

exercises in the proper planning and programmed of the 

training process that aims at an integrated preparation 

of physical and skill aspects with the help of various 

exercises in order to elevate the players to distinguished 

technical performance, which is the main goal that 

coaches seek because it is an important thing. For age 

groups, including the youth, because it represents a basic 

base in the correct construction and developments that 

work to make players more organized and balanced, in 

addition to preparing players for all different tournaments 

and reaching higher levels, which is concentrated using 

correct scientific training methods that are consistent 
with the element to be developed 4, whether physical or 

skillful, as the coach must be an expert in choosing the 

appropriate method for the form of sport he is working 

on, which can be used from the rest of the methods for 

developing any component of fitness to achieve what 
should be achieved.

DOI Number: 10.37506/ijfmt.v15i3.16218



4896    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Here lies the importance of the research in the use 

of Fartlek exercises in their ascending and descending 

manner in order to develop some biomechanical abilities 

and offensive skills for youth. Therefore, the researcher 

adopted the fartlek method in order to develop some 

biomotor abilities as well as the offensive skills of young 

basketball players, it consists of a variety of exercises 

and an approach to the player’s performance during the 

match, and thus this research makes a serious scientific 
contribution to the study of one of the field problems in 
the game of basketball.

Research problem :

Through the experience of field researchers, they 
noticed a weakness in some biomotor abilities that 

contribute to the performance of basketball skills, 

especially offensive ones well so the researcher decided 

to find appropriate solutions by introducing fartlek 
exercises by the ascending and descending methods, and 

what is best for developing some biomotor abilities that 

can contribute to the development of offensive skills 

especially the shooting skill of basketball for young 

players. 

Research objective: 

- Preparing fartlek exercises by ascending and 

descending styles to develop some biomotor abilities 

and offensive skills of basketball for young players.

- Identify the impact of the ascending and 

descending Fartlek exercises in developing the biomotor 

abilities and offensive skills of basketball for young 

players

- Identify the superiority of the ascending and 

descending methods of fartlek exercises to developing 

the biomotor abilities and offensive skills of basketball 

for young players.

Research hypotheses:

- That Fartlek exercises by ascending and 

descending styles has a positive effect to developing 

some biomotor abilities and offensive skills of basketball 

for youth.

- Fartlek exercises in the two ascending styles also 

have an advantage in developing some biomechanical 

abilities and offensive skills in basketball for youth.

Research fields:

The human field: Players Hilla Sports Club for 

youth.

Time field: from 10/11/2020 to 20/3/2021.

Spatial field: National Center for Sports Talent/ 

Hilla Youth .

Research methodology and field procedures: 

Research Methodology:

 The experimental method was used because it 

was compatible with the nature of the research problem, 

and by designing the method of two equal groups of pre 

and post-tests.

Community and sample research:

 The main research sample of (12) players from 

Al Hilla Sports Club with basketball was selected, and 

they were divided into two experimental groups of (6) 

players for each group, as the first experimental group 
followed (the ascending method), while the second 

experimental group followed the (descending method), 

thus the main research sample constituted a percentage 

(70.59%) of the research community, which is a good 

percentage for the true and true representation of society.

Devices, tools and methods used in the research:

Methods of data collection:

- Arab and foreign sources and references.

- Personal interviews.

- Tests and measurements.

- Special forms for recording test results for 

players.

Tools and devices: 

- Legal basketball court.



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      4897

- Legal basketball, count (12).

- A tape measure (5) meters long.

- A colored tape with a length of (3) meters.

- Two (2) whistles.

- A medical balance to measure mass.

- Stop watch number 2).

- Sony digital camera.

- DVD, count (3).

Field research procedures:

First: Coordination test:

Test name: Test of throwing and receiving tennis 

balls.(1)

Purpose of the test: To measure the coordination of 

movement between the eye and the arm.

Tools: 1 tennis ball, a wall that draws a line 5 meters 

away from the wall, a pre-prepared registration form.

Performance description: The tested player stands 

in front of the wall and behind the line drawn on the 

ground, where the test is conducted according to the 

following sequence:

- Throwing the ball fi ve times in a row with the 
right hand, provided that the tester receives the ball after 

bouncing from the wall with the same hand.

- Throwing the ball fi ve times in a row with the 
left hand, provided that the ball is received by the tester 

after it rebounds from the wall with the same hand.

- Throwing the ball fi ve times with the right hand, 
provided that the tester receives the ball after bouncing it 

from the wall with the left hand.

Register : The test player is calculated a score for 

each correct attempt, as shown in fi gure (2).

Total score for test: (15) marks.

Figure (1): Shows a throw and receive ball test to measure the coordination of movement between the eye 
and the arm
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Second: The balance test

Test name: Modified bass test for dynamic balance.
(2)

Purpose of the test: to measure the ability to 

balance during and after movement.

Tools : (1) stopwatch, tape measure, tape, pre-

prepared registration form.

Procedures: Marks on the ground with adhesive 

tape (11) a mark on a rectangle whose dimensions are (8 

x 8) cm affixed to the ground and the distance between 
the starting line and the first mark is (1) meter.

Performance description: The tested player stands 

on the starting line with the right foot, then leaps with 

the left foot on the first marker on the left side (notice 
that the mark is covered with the foot) so that he stands 

on the harness and weighs a maximum period of time (5) 

seconds, then he leaps with the right foot on the second 

mark and so on to That the tested player reaches the last 

mark in the same manner.

Register:

- The tested player is awarded (5) points for each 

successful landing directly above the mark.

- The tested player is awarded one point for every 

second in which he maintains his balance above the mark 

for a maximum of (5) seconds, as shown in figure (2).

Total score of the test: (100) marks.

Figure (2): A modified bass test demonstrates balance

Third: the Lay-up shot skill of basketball test .

The Lay-up shot skill test of basketball for (40) 

seconds. (3)

purpose of the test: To measure the endurance of 

Lay-up shot skill.

Tools: basketball court, basketball, stopwatch, pre-

prepared evaluation form.

Performance description : The tester stands on the 
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free throw line, holding the ball with the two hands 

and has heard the whistle and performs the peaceful 

correction in any direction he desires and then returns 

to take a second ball on the chair and on the free throw 

line to complete the peaceful correction for up to (40) 

seconds note that he leaves the ball after the correction 

to take up another player to bring her back on the chair.

Register : For each successful hit, one point is 

calculated and the number reflects the amount of injuries 
that achieved its goals within (40) seconds, and as shown 

in figure (3).

Fig(3): The Lay-up shot skill test for (40) seconds

Exploratory experience:

The exploratory experiment is one of the important 

steps in the implementation of scientific research, as 
the researcher obtains through it many information 

and notes related to the implementation of his research 

procedures, and the exploratory experiment is defined 
as a preliminary experimental study that the researcher 

performs on a small sample before carrying out his 

research with the aim of testing research methods and 

tools, so the researchers by conducting an exploratory 

experiment on a sample of Al-Hilla club, which 

numbered (6) players, the purpose of which was: -

- Knowing the time taken to take the test.

- Ensure the scientific basis for the tests.

- Identify the difficulties that the researcher may 
face in the course of his work and develop appropriate 

solutions to them.
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- Ensure the validity of the devices and tools 

used.

- Ensure the adequacy of the supporting work 

team.

- Identify errors in advance before performing 

the main experiment.

Main experience:

Pre-test:

The pre-tests were conducted on 12-30 /12/2020 

4:00 PM in Al Hillah Gymnasium for the research 

sample.

Implementation of vocabulary of fartlek exercises 

by ascending and descending styles:

- The application of vocabulary according to the 

Fartlek exercises (ascending and descending methods) 

began on Friday, 8/1/2021 during the training units 

and in a part of the main section only, on days (Friday, 

Sunday and Tuesday) of each week, on the Sports Talent 

Hall in the Babil Governorate Center at the time One in 

the afternoon.

- The total implementation period is (6) weeks.

- The number of training units per week is (3) 

units.

- The total number of training units for the 

exercises is (18) units.

- The training unit time is (90) minutes.

- The first experimental group used the fartlek 
exercises in an ascending fashion, while the second 

experimental group followed the fartlek exercises in a 

descending style.

- The application of the vocabulary of the 

Fartlek exercises was completed in the ascending and 

descending manner on Tuesday 16/2/2021.

- The training modules for the two groups were 

implemented by the team coach. 

Post-test:

 After completing the application of the training 

modules for the vocabulary of the Fartlek exercises 

(ascending and descending methods) in a period of (6) 

weeks, the post tests were carried out on the research 

sample, as the researcher sought to create the same 

conditions in terms of time, place, equipment, tools, 

method of implementation and the assistant work team 

in order to work as much It is possible to find the same 
or similar circumstances in which the pre-tests were 

conducted.

Statistical means: The researcher has adopted the 

following statistical methods:

- Mean .

- Standard deviation.

- Simple Correlation Coefficient (Pearson).

- Law (t) for symmetric and independent samples.

Presentation, analysis and discussion of results:

Presenting the results of the pre and post tests for 

the two groups of the variables under study: 

Table (1) Shows the values   of the mean and the standard deviations for the pre and post-tests of the searched 
variables for the ascending and descending method groups.

Variables
Measuring 

unit
Group

Pre-test Post-test

Mean
Std. 

Deviations
Mean

Std. 
Deviations

Coordination between eye 
and arm

Number

Ascending 5.33 0.82 11.75 0.55

Descending 4.83 0.75 9.92 0.63
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Balance Degree
Ascending 68.5 3.32 89.76 1.25

Descending 67.2 3.58 82.87 2.44

Lay-up shot Number
Ascending 4.5 1.04 12.69 0.82

Descending 4.16 1.17 8.58 0.96

Presentation and discussion of the results of the differences between the two groups in the post- tests of 

the studied variables. 

Table (2) shows the mean, standard deviations, and (t) values   calculated in the post- tests of some biomotor 
abilities between the two groups of ascending and descending styles.

Variables
Measuring 

unit
Group

post-test Calculated 
(T)Value Sig type

Mean
Std. 

Deviations

Coordination between eye 
and arm

Number
Ascending 11.75 0.55

4.89
Sig 

Descending 9.92 0.63 Sig

Balance Degree
Ascending 89.76 1.25

5.62
Sig

Descending 82.87 2.44 Sig

Lay-up shot Number
Ascending 12.69 0.82

7.30
Sig

Descending 12.69 0.82 Sig

The tabular value (t) (2.23) at a level of significance (0.05) and below the degree of freedom (10)

Cont... Table (1) Shows the values   of the mean and the standard deviations for the pre and post-tests of the 
searched variables for the ascending and descending method groups.

Discussing Results

Through the results presented in table (1) that show 

the existence of significant differences between the 
pre and post tests for some biomechanical abilities of 

the two groups of ascending and descending methods 

and in favor of the post tests and for both groups, the 

researchers attribute the reason for these differences to 

the effectiveness of exercises according to the fartlek 

method, by ascending and descending methods, in 

addition to the commitment and discipline of the 

members of the two experimental research groups 

to perform exercises prepared according to scientific 
and educational foundations, the researchers took into 

account the ability of graduation with the components 

of the training load in terms of intensity, size and 

comfort, as well as the element of diversification and 

change in exercises, which is of great importance 

and high specificity in training the biomotor abilities 
of basketball, the Fartlek training method and the 

ascending and descending methods are characterized by 

an important ability, which is the ability of continuity in 

the performance of exercises, as well as the possibility 

of adjusting according to the needs of the players 

without being restricted to a specific shape or area as 
it depends in its performance on the change in speed 

during the time of performance, and this is consistent 

with the study of ( Nasser Abdel Moneim 2004) (4) ,”In 

which she indicated that “the use of Fartlek exercises 

increases the efficiency of the respiratory circulatory 
system and raises endurance as well as improves the 

physiological aspects”. The researchers believe that 

the need for biomechanical abilities is important and 

significant to integrate skill performance and raise the 
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level, and this is consistent with what (Hajjaj Hussain 

2015)(5) said, “Improving physical abilities has an 

effective, direct and fundamental role in improving the 

level of skill performance and without developing these 

requirements it is difficult to master technical skills own, 
“ Also, the superiority in skill performance depends on 

the improvement of the group of physical and motor 

abilities and the possibility of developing and continuing 

these capabilities through training and competition, and 

this is what was achieved through Fartlek exercises in 

both ascending and descending methods”.

And through the results presented in table (2) that 

show the existence of significant differences between 
the two experimental groups (the ascending and 

descending method) in the post-tests of the researched 

variables, and in favor of the experimental group (the 

ascending method), the researchers attribute the reason 

for these differences in the post-tests to following a 

group of exercises the Fartlek method is ascending in 

the development of biomotor abilities, which are very 

important abilities that a basketball player needs during 

training and competition, as (Qasim Lazam (2005) 

notes, “Whoever has a level of motor abilities will help 

to develop basic skills”(6) , the researchers also attribute 

the reason for the significant differences that appeared 
between the two groups in the ability of compatibility 

to the experimental group’s adoption of the progressive 

fartlek exercises, as this method had a clear preference 

through the results achieved for this ability, because 

this method of training is a specific system aimed at 
developing the athlete’s abilities through continuous 

running performance for different distances from short, 

medium and long and with different intensities between 

extreme, high and medium according to the distances 

traveled Significant variables in speed” (7). As well as 

from that the researcher attributes the reason for these 

differences to that this coordination ability contains 

an important combination of a group of movements 

performed at different speeds, as well as includes a 

sudden stop and then a rotation, and these matters are 

developed effectively by the Fartlek exercises in an 

descending manner.

The results also showed the development of the 

ability of movement coordination between the eyes and 

arms and balance, which had a positive effect on the 

accuracy of the performance of Lay-up shot and jumping 

within the area, because the success of the basketball 

player depends on his ability to achieve coordination 

and that he has a high coordination between the eyes and 

arms when performing these Skills, and this is confirmed 
by Louai Ghanem” (8). Where the coordination between 

the eye and the hand is the most important factor for the 

performance of the athlete, and there is a transmission 

of nerve signals between the nervous and muscular 

systems. Therefore, all the movements that he performs 

require a degree of coordination between the nervous 

system and the muscular system necessary to perform 

the skills.

The researcher also attributes the reason for the 

differences between the two groups to the fact that the 

selection of Fartlek exercises in an appropriate and 

varied ascending method and their regularized repetition 

with the level of the players and their abilities helped 

to developing the performance of offensive skills (Lay-

up shot and shooting), thus, these exercises according to 

the ascending method have the main role in developing 

these important skills, and this is consistent with what 

has been indicated that “organizing training in a varied 

or variable manner and using stimuli or means is more 

influential in learning than training or organizing training 
in a constant manner without any change from repeat to 

last “(9). 

Conclusions and Recommendations

Conclusions:

- Fartlek exercises in both the ascending and 

descending methods have an important role in the 

coordination of movement between the eye and the arm, 

the balance).

- Also, the Fartlek exercises in both ascending and 

descending styles have an important role in developing 

the skill Lay-up shot of basketball for youth.

- The experimental group (descending method) 

achieved noticeable differences in the telemetry tests in 

the skills of Lay-up shot and correction from jumping 
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inside the area with basketball.

Recommendations:

- Emphasizing the application of Fartlek exercises 

in both ascending and descending styles, due to its 

effectiveness and positive impact on young basketball 

players.

- And also the need to focus on Fartlek exercises 

in both the ascending and descending styles when 

developing experimental approaches, as they have a 

positive effect on biomotor abilities and offensive skills 

in basketball alike.

- Emphasis on conducting other studies of 

movement abilities and other basketball skills and 

individual and team sports skills using the two-method 

Fartlek exercises, on other samples, and for both genders. 

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: “All experimental protocols 

were approved under the Faculty of Physical Education 

and Sports Sciences were carried out in accordance with 

approved guidelines”.

References

1. Hussain A. The significance of the contribution of 
some physical characteristics to the level of skillful 
performance of the junior duels, Journal of Theories 
and Applications, College of Physical Education for 
Boys, Alexandria, 2015; 24.

2. Hosseini Syed Ayoub (and others): (2005);Modern 
Principles in Basketball, Egypt, United Press, 

3. Ali Jawad Salloum Al-Hakim: (2004); Tests, 
measurement and statistics in the mathematical 
field, Al-Qadisiyah University, Al-Taif for printing,.

4. Loay Ghanem Al-Sumaida’i (et al.) : 
(1985);Volleyball between theory and practice, i-1, 
Mosul, Higher Education Press.

5. Muhammad Subhi Hassanein and Hamdi Abdel 
Moneim: (1997); The Scientific Foundations of 
Volleyball and Measurement Methods, 2nd Edition 
Cairo, Al-Kitab Center for Publishing.

6. Nasser Abdel Moneim Mohammed: The effect of 
using different methods of Fartlek training on some 
physical and physiological variables and the level 
of digital achievement for (1000, 2000) running 
meters, Master Thesis, Helwan University, College 
of Physical Education for Boys, 2004.

7. McCracken H.D Stelmech.Atest of the Schema 
Theory of Discrete Motor  Learning. Journal of 
Motor Behavior, 19,pp.193-2012. 



4904    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Invasion of Diabetic and Atherosclerotic Vessels Patients 
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Abstract 

Both Periodontitis & Atherosclerosis of Cardiovascular system are chronic inflammatory disorders can be 
performed by invasion of their connective tissues with aerobic & anaerobic infectious bacteria & formation 
of polymicrobial biofilms. Microbial & metabolic plaques are considered to be the initiating factor for many 
infectious & metabolic diseases, invasion of an oral & systemic organs with various opportunistic pathogens 
have been reported in many populations. Several studies have been published Conventional & Real time 
PCR with 16S r RNA gene to improve the existence of the DNA molecules of the most invasive periodontics 
pathogens in atheromatous plaques of diabetic & cardiovascular blood vessels disease patients.

In the present study, among 100 atherosclerotic & diabetic patients suffered from various degrees of ischemic 
heart disease, the DNA molecules of Treponema denticola was detected in (45/100)45% of atheromatous 
plaque samples significantly in male 28 /45 (62%) more than 17/45(38%) in female patients (p = 0.07) with 
no significant importance in cardiovascular & diabetic patients more than 50 years old 23/45(51%) which 
was approximate to 22/45(49%) in younger than 50 years old. As well as, T. denticola DNA molecules were 
significantly displayed in atheromatous plaques of type (1, 2) diabetic patients 35 /45 (78%) more than in 
non-diabetic group 10/45(22%) (p= 0.07) & T. denticola DNA molecules did not displayed in the controller 
group. 

In conclusion: the present cross sectional study demonstrated the invasion of atheromatous plaques of 
cardiovascular atherosclerotic vessels & diabetic patients with highly aggressive anaerobic periodontal 
spirochetes T. denticola, these results improve the existence of additional risk factor that interfere with 
the pathogenesis of periodontitis & genesis of cardiovascular atherosclerosis & may be correlated with the 
atherosclerosis & diabetes mellitus diseases patients in Iraqi population. 

Keywords: Periodontitis, Atherosclerosis Biofilms, Spirochete Treponema denticola, Serotype-specific 
primers of 16S ribosomal-RNA gene and PCR.

Introduction 

Cases of diabetes is severely growing internationally 

which characterizes an significant problem for patients 
& for the society as well due to micro & macro vascular 

complications that people with this condition may 

experience & consequently cardiovascular diseases 

that are the most predominant causes of illness & death 

among patients with diabetes. Cardiovascular diseases 

(CVD), which internationally rank 1st in the list of illness 

& death, are public in many adult populations over the 

last 15 years. Atherosclerosis is the main fundamental 

vascular disease responsible for cardiovascular & 

cerebra vascular death & illness. The development 

of atherosclerosis & the generating of cardiovascular 

proceedings includes the interference of a sequence of 

risk factors, such as age, smoking, hypertension, diabetes 

mellitus, insulin resistant & hypercholesterolemia (1) .   

Atherosclerosis is the progressive build-up of plaque, 

& biomass creation which consists of a mixture of the 

macrophages, lipids, smooth muscle cells, platelets, 

clotting factors, & the products of infection, including 

antigens, antibodies, & various immune complexes. (2) . 

DOI Number: 10.37506/ijfmt.v15i3.16219
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Atherosclerotic CVD, previously the primary source of 

passing away in the USA , is predicted to be the most 

common cause of death in all parts of the world by the 

year 2020 (3) . Connotation between infectious disease, 

atherosclerosis, & cardiovascular disease was described 

as initially in 1911 (4) . Bacterial & /or viruses infection 

have been hypothetically to possibly contribute to the 

pathogenesis of atherosclerosis through direct & indirect 

mechanisms. Numerous quantity of Periopathogen have 

been described in cardiovascular atheromatous plaques 

according to the environment throughout the world, 

most of them have been proposed to have associations 

with cardiovascular diseases (5, 6) . Pathogenesis of the 

disease prompted by infectious agents has been refer 

to 3 diverse ways of act : discharge of toxins or super 

antigens, induction of inflammation, & molecular 
mimicry or cross-reactivity. Any of these ways can 

product in plaque foundation (7) .

Periodontitis is a chronic inflammatory disease of the 
connective tissues surrounding the teeth, significantly, 
one of the main causes of the progress & development 

of periodontal disease is characterized by bloated of the 

concentration of particular Periopathogen within the 

sub gingival plaques that stimulates a massive noxious 

immune response (8) . Chronic Periodontitis caused 

by specific anaerobic pathogens, marks advises that 
periodontal infection may significantly increase the risk 
for certain systemic conditions including atheromatous 

plaques of coronary heart disease with related events 

such as angina & myocardial infarction, atherosclerosis, 

stroke, diabetes mellitus, preterm labor, low birth-weight 

delivery, & respiratory conditions. (9) Several studies 

have reported epidemiological associations between 

periodontitis & cardiovascular diseases (10) .

Treponema denticola is a Gram-negative, slender, 

helically shaped & flexible, anaerobic motile bacteria 
from the spirochetes family, it shows ordinarily four 

periplasmic flagella, which facilitate its mobility even in 
a viscous environment (11) it is part of the microbiota of 

the human oral environment & exists as one member of 

the red complex bacteria (T. denticola, Porphyromonas 

gingivalis, as well as Tenerella forsythia) that has 

been prominently participate in severity & complexity 

of chronic periodontitis & strongly associated with 

polymicrobial biofilms formation in oral periodontal 

lesions & it initiates dysregulation of inflammation 
& tissue homeostasis (12) . T. denticola have major 

virulence factors in chronic periodontitis & other 

systemic infections represented by its motility & 

chemotaxis, which enable the bacterium to rapidly 

colonize new sites, penetrate deep periodontal pockets, 

& penetrate epithelial layers as well as its ability to 

produce cytotoxic metabolites & a range of cell-surface 

proteins for in vivo biomass & polymicrobial biofilms 
formation to dysregulate the host defense mechanisms 

& cause host tissue destruction (13) as well as in vitro 

biofilm formation (14) . 

During the last two decades, detection & 

quantification of DNA molecules of periodontal 
pathogens was differ in the frequency among the reported 

studies, several cross sectional & epidemiological 

studies have been published Real time PCR & 

conventional PCR with 16 Sr RNA gene to improve 

the presence of DNA molecules of Periopathogen in 

periodontal plaques (15,16) & in atheromatous plaques of 

cardiovascular system (17, 18, 19, 20). Therefore, the aim 

of the present study was to demonstrate the presence of 

periodontal pathogen spirochetes Treponema denticola 

in atheromatous plaques of Iraqi cardiovascular diseases 

& diabetic patients & sustain the role of this putative risk 

factor in chronic systemic infections.   

Materials & Methods

Work was done from October 2018 to December 

2019; Ethical clearance was obtained from the Ethical 

Committee of Ministry of Health in Kerbala Health 

organization. Gathering of athermanous plaque 

specimens was performed in Unit of Cardiology of 

AL-Hussein Educational Hospital in Kerbala City, 

(100) Cardiovascular diseases patients (63 males & 

37 females) were suffered from various degrees of 

ischemic heart disease, as well (35) of them have type 

(1, 2) diabetes mellitus & periodontitis was diagnosed 

in more than 50% of the patients were enrolled in this 

study, all patients were aged between (38 to 74) years 

old who received the surgical procedures of catheter-

based atherectomy, endarterectomy because of several 
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manifestations of ischemic heart valve, coronary artery 

& blood vessels atherosclerotic patients, as well as a 

group of (20) diagnostic catheterization tissue samples 

were gotten as a control group. Indeed, written informed 

consent (questioner) was obtained from the subjects 

immediately with the samples collection. 

Collection of Specimens & DNA Isolation

Vascular tissues & atheromatous plaque biopsies 

were collected under the surgical treatment from the 

walls of aneurysms & during excision of intravascular 

plaques from concerned blood vessels such as coronary 

artery & common carotid artery & others have been taken 

from the tips of the therapeutic & diagnostic catheters 

of CVD patients & control group were achieved with 

highly sterile conditions, each endarterectomy specimen 

was immediately transferred into1.5 ul polypropylene  

microcentrifuge  tube 500 ul of 0.9 % disinfected normal 

saline solution , quickly moved to the research laboratory 

for molecular examination.(59-62) .

 Genomic DNA Extraction

Total DNA samples were extracted from all of 

the vascular & atheromatous plaque biopsies by using 

Tissue protocol DNA Purification Mini Kit (Genaid, 
Korea) conferring to the producer’s extraction process. 

The quantification of genomic DNA was measured with 
Q5000 UV-Vis Spectrophotometer at (260nm) & DNA 

quality was measured by the 260:280 nm absorbance 

ratio, & about 20 – 25  nomogram / microliter of isolated 

DNA cast-off for uncovering of Treponema dentocola 

by Polymerase Chain Reaction (PCR) technique under 

strict aseptic conditions & according to (21) . 

Molecular Detection of Spirochetes Treponema 

denticola By PCR

Purified DNA samples were used for detecting the 
genus & species of T. denticola by PCR depending upon 

Species-specific pair primers for 16S ribosomal RNA 

gene of Treponema denticola that demonstrated in table 

no.1, according to the amplification reaction program in 
table no.2. in accordance to (21, 22) techniques. 

Table 1: Primer sets used for detecting of Treponema denticola by PCR.

Bacterium Sequence of Primers ( 5 – 3 )       Length

Treponema
 
 denticola

F
 5 “ – T A A T A C C G A A T G T G C T T T A C A T - 3 “ 

3 1 6 b 
pR

 5 “ - T C A A A G A A G C A T T C C C T C T T C T T C T T A - 3 “ 

   

Table 2 : (Amplification reaction program) for amplifying 16 S r R N A gene of the Genus & Specie-specific 
of Treponema denticola by  PCR  technique ( 21, 22, 23) .       

No. of cycles Stage Temperature °C Time

1 Initial denaturation 95 2 min.

36

Denaturation 95 30 Sec.

Annealing 60 1 min.

Elongation 72 1 min.

1 Final extension 72 2 min.
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DNA Analysis & Electrophoresis 

Amplified DNA products of PCR reaction for 
Atherosclerotic & diabetic plaques & control specimens 

were analyzed by electrophoresis in a concentration of 

(1.5) %  Agarose  gel  , separation of the amplified DNA 
product was done by mixing  5 μl of PCR product  with  
2  μl  of  6 x loading dye , then, the blend was placed into 
the well with the using of DNA ladder with a molecular 

weight 1 K b p Ladder & 100 b p . ( Accu Bioneer/Korea) 

as a molecular size marker via the agarose gel at 90 V. for 

1 hr. ( Sigma  Chemicals  Co.  USA  ) (ethidium bromide 

dye) with a concentration (0.5μg/ ml) (63-64) , then, 

visualized on a gel documentation system (Biometra, 

Germany) according to previous study technique (22) .

Statistical Analysis 

Data evaluated by Chi – Square ( χ 2 ) test , with 
P - value of ≤ 0 . 0 5 .

Result & Discussion

The CVD are the supreme public reason of adult 

mortality in the world. More than 80 % of CVD mortality 

occurred in low - & middle - income nations & arise 

almost equally in men & women. The chief reasons of 

cardiovascular diseases are tobacco use, unhealthy diet, 

physical inactivity, high blood pressure & high blood 

cholesterol (24) .  

The correlation of coronary heart disease & 

periodontal disease may be due to fundamental response 

trait, which seats an individual at high risk for having 

both of periodontal disease & atherosclerosis (25) .  

Atherosclerosis is a chronic disease happening at 

places of blood movement harassment & is the main 

reason of severe illness, loss of creative life years & 

passing away among individuals all over the world. The 

infectious hypothesis of atherosclerosis has been studied 

for some decades, simulating participation of both innate 

& adaptive immune systems in atherogenesis, as well 

as, human atherosclerosis can be considered both a 

metabolic & an inflammatory disease (26, 27) .       

However, despite of the several investigations were 

published microbial infections & recommended them 

as an important contributing feature in pathogenesis of 

atherosclerosis, the effectiveness of the indications for the 

greatest of the Periopathogen related with atheromatous 

plaque of cardiovascular disease is truthful., In major of 

the cases bacteria surrounded by a biofilm matrix convert 
to be more resistant to specific antibiotics & the host 
immunity system than are planktonic forms of the same 

bacteria, possibly cumulative the existing difficulties 
connected to medical biofilms (28) & particularly to 

bacterial biofilms probably related with the pathogenesis 
of atherosclerosis (29) . 

In this study, DNA molecules of Treponema 

denticola was detected in (45/100) 45% of cardiovascular 

atheromatous plaque samples, this result was in 

accordance with the previous correlated studies that 

reported presence of DNA samples of T. denticola in 

(49.01 %) of atherosclerotic plaques & (39.21%) in both 

sub gingival & coronary atheromatous plaque samples 
(21) as well as, the proportion of T. denticola DNA 

samples in the current study was greater than the ratios of 

other corresponding studies that revealed DNA samples 

of T. denticola were (6%) & (23.1% ) in atherosclerotic 

samples (30, 22) respectively, & less than in other related 

studies which mentioned the ratios of T. denticola DNA 

samples in sub gingival plaques & atheromatous plaque 

lesions was (54.5%) (31, 21). Indeed, Mahendra et al. 

reported presence of periodontal bacteria in  Coronary  

Heart Disease  patients & T. denticola was meaningfully 

improved from 4 1 . 2 % to 6 6 . 7 % in patients with 

Coronary Heart Disease (32) .   

Furthermore, other researchers ensure these details 

& published T. denticola  can infiltrate gingival tissues 
& entering the blood vessels, with chance to attack the 

heart & cardiovascular epithelium in middle to great 

arteries containing aorta, coronary & carotid arteries (33) 

. Additionally, the role of T. denticola in pathogenesis of 

atheromatous plaque of coronary heart disease achieved 

via numerous pathways , counting straight arterial 

contagions, endothelial dysfunction, initiation of the 

inflammatory response, producing variations in the lipid 
profile as well as change the expression of specific genes 
(34) .  
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Moreover, distribution of demographic data in the 

current study demonstrated the existence of T. denticola 

in cardiovascular atheromatous plaques was significant 
in male 28 /45 (62 %) more than 17/45 (38%) in female 

atherosclerotic patients (P = 0.07) table (3) these 
findings were compatible with correlated study (35) & 

these finding may be related to the estrogen hormone 
in females, as we know estrogen is one of the defense 

aspects against coronary heart disease in females since 

estrogen can control numerous metabolic feature such 

as lipid, inflammation marker, & coagulation system. 
Estrogen similarly has vasodilatation against α & β 
receptors in blood vessel walls (36) . Otherwise, these 

finding may be due to the greater number of the males 
(63) in comparison to the number of the females (37) in the 

current study (63-64) . 

Furthermore, positive atherosclerotic plaques with 

T. denticola DNA samples were present in elderly 

patients above 50 years old 23/45(51%) approximate to 

22/45(49%) in atherosclerotic vessels patients younger 

than 50 years old with no significant importance, table 
(3), these finding may be due to decrease the activity 
of immune system (adaptive immune response to 

bacterial infections) in affected participants which was 

in line with closely related study referred that oldness 

moderate adaptive immune response , in excess of innate 

immune response , reduction in immune system will rise 

susceptibility & occurrence to contagions (30, 37). These 

results may unpredictable thru the results of Janket & 

colleagues (38) , Mattila & colleagues (39) that suggested 

the periodontal disease might generate a greater risk for 

CVD between younger contributors. 

Besides, there were more male Coronary Heart 

Disease patients compared to female. These findings 
were in line with the study done by Mosca et, al., (36) that 

showed the prevalence of male Coronary heart disease 

patients is higher for every age groups up to 75 years 

old. 

On the other hand, in the current study detection of 

Treponema denticola in atherosclerosis plaque samples 

was accomplished up on the species specific 16S rRNA 

gene of these spirochetes as demonstrated in figure no. 1, 
& several corresponding researches have largely relied 

on Conventional & Real Time PCR technique with 16S 

rRNA gene for the detection & quantification of various 
Periopathogen including T. denticola DNA in oral (16, 

35, 40) & systemic microbiome including cardiovascular 

atheromatous plaques (30, 34) & the identification 
method used in this study proved to be a reliable & 

sensitive assay (66 -71 ) . 

 Figure 1. Amplified DNA samples of Athermanous plaque specimens of patients with vascular diseases 
represented by 316 – b p of Treponema denticola  1 6 S r R N A gene segment . Lane 1 DNA  Ladder  1 0 0 b 

p.,  Lanes (2,3,5,6 & 8) positive specimens , & (4,7) negative samples. 
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Moreover, in the present study, T. denticola DNA molecules were detected in 35/45(78%) of blood vessels 

atheromatous plaques of (type1 & 2) diabetic patients higher than those (1045/)22% whom non diabetic (p = 0.07) 
& T. denticola did not displayed (2/00) 0 % in control group table (3).

Table 3. Prevalence of Treponema denticola In Atherosclerotic Vessels & Diabetic patients

 Variable

Atherosclerotic Patients
 45 /100 (45%)

Diabetic Patients 
35 /45 (78%)  

Statistical 
analysis

(+) No., 
Percentage

(-) No.,
Percentage

(+) No., 
Percentage

(-) No., 
Percentage

Gender

Male 28 /45

(62 %)

35 /55

(64 %)
23 /35 (66%)

5/10

(50 %)

X2= 3.52
DF= 1 

P = 0.07

Female
17/45 (38%)

20 /55

(36 %)
12/35 (34%)

5/10

(50 %)

Total 45 / 100 55 / 100 35 / 45 10 / 45

Age

38-50 

years

22/45

(49 %)

17 /55 

(23 %)
15 /35

(43%)

3 /10

(30 %)

X2= 0.288
DF= 1

P = 0.59> 50 

years

23/45

(51 %)

28 /55

(77 %)

20 /35

(57%)

7 /10

(70 %)

Total 45 / 100 55 / 100 35 / 45 10 / 45

These findings (presence the highly putative 
Periopathogen T. denticola in  atheromatous plaques of 

diabetic patients) may submit an evidence for participating 

of the most Periopathogen invader in polymicrobial 

biofilms in local periodontitis & chronic systemic 
infections such as cardiovascular atherosclerosis as well 

as diabetes mellitus, this phenomenon was in line with 

various epidemiological surveys have recommended 

that Periopathogen may be considered as an important 

risk factor & possibly corelated to the development & 

development of atherosclerosis & myocardial infarction 

& periodontal disease can be tightly connected with 

diabetes & cardiovascular diseases (10, 25, 41, 42).   

It is necessarily to demonstrate that one of the 

virulence factors of  T. denticola  it is ability to  in greatly 

gluey media & it is probable that in polymicrobial 

biofilms, T. denticola intermediates the renovation 

of biofilm constructions & that the ensuing improved 
nutrient flow permits a higher biofilm, biomass to be 
continual. (43) , in biomass Polymicrobial biofilms, T. 

denticola consistently have a synergistic effect in these 

biofilm formation with Porphyromonas gingivalis in 

periodontal environment & then, this property offers 

many chances for recurring distribution of these 

pathogens in the blood circulation more simply & can 

consequently get occupied in the coronary atherosclerotic 

plaques (44) .    . 
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Several authors also rigorously reported smoking, 

type 1,2 diabetes mellitus, hypertension, hyperlipidemia, 

male sex & advanced age are considered as risk factors for 

atherosclerosis (45, 46,47). Indeed, recent studies proposed 

the periodontal disease as a risk factor to atherosclerotic 

cardiovascular diseases because of the endothelial 

damage caused by the toxins of the periodontal 

pathogens (21, 48, 49,) & this effect (endothelial damage) 

is related to the host immune response (inflammatory & 
adaptive immune response) contribute to the progress of 

these conditions (10, 50).    

In spite of few studies stated distinct role of 

periodontal disease in sub-clinical atherosclerosis (51) , 

the percentage of oral bacteria in atherosclerotic plaques 

was extraordinarily low, as well, the microbiome pattern 

of atherosclerotic plaques was totally diverse from that 

existing in periodontal microbiome, that revenue, oral 

pathogens did not straightly encourage the atheromatous 

plaque formation. Thus, the metabolic yields of the oral 

microbiome, or the host’s inflammatory & immune 
response, might indirectly affect the atheromatous 

plaque configuration (52) .

Moreover, in 2012, according to the American 

Academy of Periodontology which demonstrated that 

the current studies have not yet offer any provision to 

the underlying association among the cardiovascular 

& periodontal disease. Some studies also confirmed 
incompatible consequences.(53). Whereas, after an 

extensive review of the literatures, the American 

Heart Association confirmed that periodontitis & 
Periopathogen were independently associated with 

arteriosclerotic vascular diseases, these relationships 

were demonstrated with level A evidence, they proposed 

that there were numerous reasonable mechanisms by 

which Periopathogen could be associated with arterial 

disease (54, 72) .   

In overall, many chronic diseases like cardiovascular 

atherosclerosis & diabetes mellitus can be caused from 

person’s risk factors, non - modifiable risk factors 
like family history, increasing age, male gender, 

menopause, & race activities are risk factors which 

cannot be changed, while changeable risk factors can be 

modified, controlled, or treated. The more risk factors 
of our population such as Periopathogen have the larger 

coincidental for our families for evolving cardiovascular 

diseases as enhanced in comparable studies (55). 

In fact, about (55) corresponding studies according 

to periodontal disease, atherosclerosis & Treponema 

denticola were identified, in vitro & in vivo studies were 

published between 2002 & 2020 on PubMed. & elevating 

related insights about the role of T. denticola & the 

related Periopathogen P. gingivalis & their association 

with the systemic diseases such as atherosclerosis, most 

of them focused on the bacterial pathogenesis for tissue 

invasion & development of polymicrobial biofilms & 
existence of T. denticola with its putative risk factors 

like dentil sin activity & pathogenicity that involved in 

proteolysis function (56), other risk factors were reported 

to be involved in cell invasion, bacterial co-aggregation, 

nutrient uptake, complement activation, evasion of the 

host immune response, inhibition of the hemostasis 

system (49, 52). 

Furthermore, the highly existence of Periopathogen 

within the blood circulation & the synergistic effects 

with other oral pathogens in cardiovascular tissues, 

these evidences can interpret the strong associations 

with atherosclerosis, so, they can conclude that the 

invasion of highly resistant, putative periodontal 

pathogens & their toxins associated to the host’s immune 

mechanism & inflammatory response may contribute 
to the development & progression of cardiovascular 

atheromatous plaques & atherosclerosis, with diabetes 

mellitus as well improved in various recent correlated 

studies (10, 57, 58, 70) .  

Conclusion & Recommendation

Our study revealed the presence of DNA molecules 

of putative periodontal pathogen Treponema denticola 

in cardiovascular & diabetic atheromatous plaques. 

these findings represent a clear evidence that periodontal 
pathogens can arrive to the blood circulation, producing 

transient bacteremia , then, can aggregate in unhealthy 

blood vessel walls which propose the extra conceivable 

risk factor that intermediate with pathogenesis of 

periodontal bacterial infection & genesis of atherosclerosis 
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& may be associated with diabetes. These annotations 

can offer visions into the pathogenesis of cardiovascular 

atherosclerosis & diabetes with periodontitis & help to 

plan protective behavior plans counting primary oral 

prophylaxis for this life threatening disease. 
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Abstract

Hypertension is one of the most common chronic diseases characterized with continuous elevation of blood 
pressure. The present study involved tested 45 hypertensive men and 45 hypertensive women. Sixty (60) 
apparently healthy subjects (30 men and 30 women) were also included to serve as a control group. All men 
and women were subdivided into three groups according to their ages (41-50, 51-60, 61-70 years old). 

Results yield from present study indicated a significant decrease (p<0.05) in the levels of testosterone and 
estradiol in first age group of hypertensive men and women respectively and there were nonsignificant 
differences (p>0.05) in second and third age groups of patients compared to healthy groups. 

  A significant progressive increase (p<0.05) in the levels of tissue factor (TF) in all groups of hypertensive 
men and women compared to healthy groups. In contrast, values of tissue factor pathway inhibitor (TFPI) 
confirmed a significant lowering (p<0.05) in all age groups of hypertensive men and women when compared 
with those healthy subjects. In conclusion, data obtained from this study can be attributed to damage of 
vascular system resulted from continuous increase blood pressure, drop of sexual hormones, and aging 

 Key words: - Hypertension, tissue factor, sexual hormones 

Introduction 

Hypertension is one of the most common chronic 

diseases manifested itself with heightening blood 

pressure, if blood pressure continues increase for long 

term, it causes damage for many organs including 

kidneys, heart, and brain (12). 

Sex hormones of both males and females can affect 

levels of blood pressure in particular a higher level of 

testosterone is related with increase blood pressure levels 

and these effects are inflected with women matched age 
(14).

Prevalence and control of hypertension appear to be 

different according to age, sex, and other factors such as 

obesity, physical activity and caffeine abuse (8).

Among pathophysiological effects of arterial 

hypertension are vasoconstriction, increase incidence of 

thrombosis, disturbances of coagulation pathways and 

platelets function (26). 

Tissue factor is essential factors of blood clotting, 

it is expressed by vascular and nonvascular cells of the 

body and exerts prominent role in hemostasis through its 

function which involves initiation of blood coagulation 
(18).

It is well documented that TF can be released and 

expressed by blood platelets and T lymphocytes and 

clearly demonstrated that it play a key role in various 

cellular signaling, gene expression, and survival of 

cell(9). 

There are two forms of TF that can be detected as 

cryptic functional forms, FVII has ability to bind with 

both forms of TF at different range (4). 

When FVIIa-bind with TF on surfaces of cells 

trigger two mechanisms, Firstly induce blood 

coagulation cascade and the second involves induction 

of intracellular signaling process which depends on 

the presence of protease-activated receptors which are 

DOI Number: 10.37506/ijfmt.v15i3.16220
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localized on the cell surface (22).

  TFPI is glycoprotein that has ability to inhibit blood 

coagulation (anticoagulant) at early phase of beginning 

of coagulation response, it synthesized and released by 

vascular endothelial cells and blood platelets, there are 

two forms of TFPI are presented: TFPI is synthesized by 

endothelial cells and it represents the powerful inhibitor 

for tissue factor-FVII complex, the second form of 

is TFPI-α secreted by blood platelets and similar to 
B-domain of factor V in number of amino acids that are 

9 amino acids (19). 

  Tissue factor pathway inhibitor α (TFPIα) contains 
three of kunit 2-type inhibitor of domains including 

K1, K2, and K3 with basic of C-terminus, unlike TFPI 

β contains K1 and K2 domains only that are linked to 
glycosylphosphatidly inositol-connected to C-terminus 
(27). 

It is well noted that 80% of TFPI in plasma is 

undergone carboxylated terminal and appears bound 

with low density lipoprotein, the remaining (20%) 

amount of TFPI circulate as free form (6). 

Materials and Methods

Subjects of the study 

The present study was carried out in college of 

sciences for women/Babylon university and Marjan 

medical city in Hilla. A total number of subjects included 

in the present study was 150 men and women of those, 

45 men and 45 women were affected with hypertension 

at a least 4 years ago. The remaining 60 apparently 

healthy subjects (30 men and women 30 women) were 

also recruited in this study to serve as a control group. 

All subjects were subdivided according to their ages 

into three groups (41-50, 51-60, 61-70 years old). The 

included criteria were blood pressure ≥ 90/150 mmHg, 
the patients were diagnosed by consultant specialized 

physician, and blood collection was performed before 

intake antihypertensive therapies. The excluded criteria 

of patients who had diabetes mellitus, thyrotoxicosis, 

rheumatoid arthritis, myocardial infarction, and deep 

venous thrombosis. 

All patients were attended to hospitals and health 

care units for checking up their own blood pressure 

and received therapies. In regard control subjects, they 

were recruited from public health center and workers of 

hospitals who had normal medical history.  

Methods

Collection of blood samples: -

The blood samples were collected at 8-10 a.m, the 

antecubital of left arm was selected. Tubes containing 

trisodium citrate anticoagulant were brought to avoid 

blood coagulation and ensure obtaining of plasma. Tubes 

containing blood samples were directly transferred 

for centrifugation at 3000 rpm for 10 minutes then 

the plasma was obtained to estimation of hormones 

(testosterone and estradiol), tissue factor, and pf TFPI. 

Measurements of testosterone concentrations 

(pg/ml): -

  Testosterone hormone was estimated according 

to competitive-ELISA kit prepared by Elabscience 

company.

Measurements of estradiol hormone 

concentration (pg/ml): - 

  Competitive-ELISA principle was employed 

for measurements of estradiol hormone according to 

Elabscience company instructions. 

Determination of tissue factor and tissue factor 

pathway inhibitor: - 

ELISA kits were brought to estimation the 

concentrations of both tissue factor and tissue factor 

pathway inhibitors in vitro according to instructions of 

abicam company. 

Statistical Analysis 

Results of the present study were illustrated as 

means ± standard deviation (SD). The values were 

statistically analyzed by using SPSS 20 program 

and analysis of variance were explained. The lowest 

significant differences (LSD) among studied groups was 
p< 0.05 (Daniel, 1999).  
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Results 

1. Results of testosterone hormone (pg/ml): -

   Values of testosterone hormone that were illustrated 

in figure (1a) showed a significant decrease (p<0.05) in 
levels of testosterone hormone of hypertensive men of 

first age group (41-50 years old (10.03 ± 1.8 pg/ml) when 
compared with healthy control group (11.9± 1.3 pg/ml) 

of the same group. In contrast, the results of second 

and third group (51-50 and 61-70 years old) indicated 

insignificant difference (p>0.05) (9.1± 1.2, 8.1 ±1.4 pg/
ml) of hypertensive men in a comparison with healthy 

control men (9.2 ±2.1, 8.2 pg/ml, respectively). 

Figure (1a): - Means of testosterone hormone (pg/ml) of men affected with hypertension and healthy control 
men. 

Results were means ±SD.

Means with different letters were significantly 
different at p<0.05.

Means with the same letters were non-significantly 
different (p>0.05). 

2. Results of estradiol hormone (pg/ml) in 

hypertensive women 

  Data that were illustrated in figure 1b showed a 
significant decrease (p<0.05) in the level of estradiol 

hormone (75.7 ±14.2 pg/ml) in first age group (41-50 
years old) of women complained from hypertension 

compared to healthy women (99.4 ±13.1 pg/ml). On 

the other hand, these observations were conflicted with 
second and third age groups (51-60, 61-70 years old) 

since they pointed out insignificant differences (p>0.05)

(28.7 ±29, 16.2 ±4.2 pg/ml, respectively) when 

they matched with their counterparts of healthy women 

(27.3±3.3, 16.2 ±4.5 pg/ml, respectively). 
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 Figure (1b): - Results of estradiol hormone concentration (pg/ml) in both hypertensive and normotensive 
women (healthy control). 

Values were means ±SD.

Values with different letters were significantly 
different at p<0.05. 

Values with the same different letters were non-

significantly different (p>0.05). 

3.  Levels of tissue factors (pg/ml) men with 

hypertension and healthy men: -

  Values of tissue factor figure (2a) in men with 
hypertension were significantly higher (p<0.05) in second 
and third age groups (160.9 ±25.3, 184.9 ±17.5 ng/ml, 

respectively) than of healthy men (109.8 ±17.3, 19.6 

±14.9 ng/ml, respectively), but there was insignificant 
increase (p>0.05) in first age group (41-50 years old) 
(114.3 ±24.7 ng/ml) compared to normotensive men 

(100.4 ±26 ng/ml) of first age group. 

Figure (2a): - Shows the levels of tissue factor (pg/ml) in men affected with hypertension and healthy control.
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 Values were means ±SD.

Values with different letters were significantly at 
p<0.05. 

Values with the same letters were insignificantly 
different at p>0.05. 

4. Values of tissue factor (pg/ml) in women with 

hypertension and healthy control: -

Results that explained in figure 2b indicated a 
significant elevation (p<0.05) in the levels of tissue 
factors concentration of second and third age groups 

of hypertensive women (131.5 ±21.7, 171.3 ±13.4 pg/

ml, respectively) compared to healthy women (106.0 

±18.3, 107.0 ±4.4 pg/ml, respectively). In contrast, 

the first age group was insignificant different (p>0.05) 
in hypertensive women (101.1 ±20.0 pg/ml) in a 

comparison with healthy women (102.7 ±33.1 pg/ml). 

Figure (2b): - Levels of tissue factor concentration (pg/ml) of women with hypertension and healthy women. 

Results were means ±SD.

Results with different marks were significantly 
different at p<0.05. 

Results with the same marks were insignificantly 
different (p>0.05). 

5. Levels of tissue factor pathway inhibitor (TFPI 

ng/ml) of men affected with hypertension and healthy. 

  The following figure (3a) explains with detail 
levels of TFPI of hypertensive and normotensive men, 

the data pointed out subsequently a significant lowering 
(p<0.05) in the levels of TFPI a fall age groups of 

hypertensive patients (47.1 ±6.4, 42.8 ±4, 42.1 ±4.4 

ng/ml respectively) in matching with those healthy 

control groups (54.1 ±9.3, 50.1 ±5.9, 47.2 ±5.3 ng/ml, 

respectively) of all studied age groups. 
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Figure (3a): - Explains levels of tissue factor pathway inhibitor (TFPI ng/ml) in men with hypertension and 
healthy control men. 

Values were means ±SD.

Values with different letters were significantly 
different at p<0.05.  

6. Levels of tissue factor pathway inhibitor (TFPI 

ng/ml) concentration in hypertensive and healthy 

women.

  Results that were explained in figure 3b confirmed 
a significant lowering (p<0.05) in the levels of TFPI 
of first and second age groups of hypertensive women 
(45.2 ±6.4, 40.5 ±4.7 ng/ml respectively) compared 

to healthy counterpart women (57.4 ±6, 50.5 ±5.5 ng/

ml, respectively). However, results of third age group 

showed non-significant drop (p>0.05) of TFPI levels in 
hypertensive women (37.3 ±5.4 ng/ml) in comparing 

with healthy women (40.7 ±6.3 ng/ml). 

 Figure (3b): - Levels of tissue factor pathway inhibitor (TFPI ng/ml) of women with hypertension and 
healthy women.
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Results were means ±SD. 

Values assigned with different letters were significantly different at p<0.05.

Values assigned with same letters were insignificantly different at p>0.05. 

y = -7.4499x + 220.74
r=-0.354
sig=0.017
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 Figure (4): - Shows the correlation between testosterone and tissue factor in hypertensive men 
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 Figure (5): - Shows the detail of correlation coefficient between estradiol hormone (pg/ml) and tissue factor 
(pg/ml) in hypertensive women. 
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 Figure (6): - The correlation occurring between results of estradiol hormone (pg/ml) and tissue factor 
pathway inhibitor (TFPI ng/ml) of women with hypertension. 

Discussion 

It have been document that heightened levels of 

both total and free testosterone with drop of sex binding 

protein are predisposing factors to increase blood 

pressure and these observations were pointed out in 

women but the opposite findings were found in men (15). 

Blood pressure is substantially influenced with sex, 
so that, it have been found the arterial blood pressure 

is lower in premenopausal women than of age-matched 

men, on the other hand postmenopausal women 

undergoing elevation of blood pressure (11).

With age a decrease in the levels of sexual hormones 

in men and women can worse to state of blood pressure 

further study also depicted that women have low mean 

load of blood pressure compared to age-matched men 

and then after concluded that testosterone hormone has 

major role and correlates with incidence of hypertension 

and organ damage (17). Unlike women, men have high 

prevalence of cardiovascular problems and increase 

incidence of hypertension (21). 

When take together (testosterone) in men and 

women; testosterone at a high levels exerts defense 

agent to prevent cardiovascular diseases in men but 

its levels tend to be decreased with age progression, 

in postmenopausal women, levels of testosterone are 

very low but become slightly increased compared to 

premenopausal women, the hypothesis obtained from 

these documents believed that testosterone interacts 

with various receptors and mediates different reactions 

in men and women (17).

From these illustrated observations, sexual hormones 

(testosterone and estradiol) in men and women can 

modulate blood pressure during young ages but these 

mechanism disturbs when persons of both sexes become 

old because of lowering level of both sexual hormones. 

Following observation is consistent with present 

study data that obtained from previous study indicated 

and suggested that together hypertensive patients and 

animal hypertensive model showing a high levels 

of tissue factor (TF) and at the same time, there is 

an evidence revealed that an angiotensin II initiates 
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expression of TF (7), to support these findings, it is well 
confirmed that system of renin-angiotensin components 
mediates the incidence and progressive of hypertension 

and to do this, angiotensin II potentiates the expression 

of TF on vascular smooth muscles, cell of vascular 

endothelium, and monocytes (2).

Another previous study showed conflicted results, 
because it indicated that expression of TF mRNA and 

its activity in monocytes of uncomplicated hypertensive 

patients is matched with those normo-tensive individuals 

but hypertensive patients with atherosclerotic 

complication presented increase level of TF mRNA (24).

The present data are supported with previous, 

experimental study carried out on rat induced 

hypertension investigate whether hypertension induce 

expression of platelets TF and finally the authors 
concluded that expression of platelet TF increase on 

megakaryocytes that are releases into circulation as 

platelets having more TF (5). Study of (25) examined 

the relationship between IL-33 with TF of endothelial 

cells to explain the link occurring between clotting and 

inflammatory processes and it demonstrated that IL-33 
increase expression of TF on endothelial cells of blood 

vessels and smooth muscles cells. 

The present results are not agree with previous 

study published by (23) carried out on postmenopausal 

hypertensive women and concluded that TFPI levels 

increase when pulse pressure and vascular endothelial 

damage increase, and they support their findings through 
dependent on fact which indicates increase synthesis of 

TFPI by vascular smooth muscle cells because of stress 

occurring in vitro. Following study established that tissue 

factor (FIII), and its inhibitor (TFPI) were increased 

significantly in old women and these parameters have 
association with coronary heart diseases (16).

Another previous study was high light on levels of 

TFPI during pregnancy hypertension and it found that 

a high level of TFPI as long as pregnancy hypertension 

progresses (13).

However, TFPI was found to be increased in subjects 

who have asymptomatic and subacute inflammation 

including atherosclerosis, chronic inflammation of 
bowel, liver diseases, and respiratory system discases 

(20) and this is consistent with (28) who confirmed that 
there is association between inflammation and systolic 
blood pressure, since, they were established elevated 

of c-reactive protein levels when human affected with 

hypertension. 

It have been found that hypertension impairs 

endothelial function through increase oxidative stress 

and inflammation, among endothelial dysfunctions are 
decrease synthesis of nitric oxide (No) (as vasodilator 

agent), increase IL, and C-RP (10), so that may be 

considered a predisposing factor to increase incidence of 

thromboembolism because of suppression of TFPI and 

increase activity of TF-FII pathway. 

Further investigation are consistent with present 

study in regard to effect of gender of TFPI, it was found 

that decreased level on TFPI in healthy postmenopausal 

women taking hormone replacement therapy (HRT) (1). 

Moreover, in regard to androgens, there is substantial 

evidence details increase cardiovascular problems in 

older men because significant decrease of testosterone 
hormone, and previous experimental study indicated 

that testosterone significantly elevates of TFPI (3). 

It can hypothesize that drop of natural estrogen in 

postmenopausal women and old men are implicated in 

lowering of TFPI.

In conclusion, it appears that drop of sexual 

hormones, aging, and continuous hypertension may be 

predisposing factors that make the blood of old human is 

hypercoagulable and increase incidence of thrombosis. 
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Abstract

Background: Adolescence is a phase of exposure to several risk behaviors which lead to high morbidity rates 
and different health issues. Study aim: To evaluate the communal health difficulties and risk behavior among 
secondary school students and to suggest health guidelines for students to minimize these risk behaviors. 
Subject and Methods: correlational design as descriptive was used in the current work. Setting: The current 
work pereformed at 2 secondary schools: El-Saneya secondary school for girls and El- Khedewey secondary 
school for boys – Governorate of Cairo . Sample: 180 students were randomly selected from first and second 
secondary grades from each school. Tools: three parts questionnaire sheet was prepared part I: demographic 
students characteristic, part II: communal health difficulties (social, physical, and psychological), part III: 
common risk behavior executed via secondary school students. Results: respiratory difficulties (25%), skin 
difficulties (45.8%). Regarding psychological difficulties (61.1%) of students reported that they complain 
of inability to communicate well with others, while (66.7%) complain of low self-esteem. Social health 
difficulties were having difficulties with parents at home and with their colleagues at school. The most 
common risk behaviors were as follow: 25% of students smoke tobacco, 60% of them engaged in physical 
violence, while 42.2% have unhealthy dietary behavior. Smoking was positively correlated along age 
(p= 0.001). Conclusion: The mostly communal risk behavior found was smoking tobacco, engagement 
in physical violence, and having unhealthy dietary habits. There was significant relation among students’ 
age & gender and common risk factors as: drug use, smoking, violence involvement, eating fast food 
and non-participation in activities. Recommendation: Dissemination of health guidelines for secondary 
school students to prevent health difficulties and application of health education programs to raise students’ 
awareness regarding how to prevent risk behaviors.

Key words: secondary school students, health difficulties, risk behaviors. 

Introduction 

Adolescence is a critical transitional period that 

includes the biological changes of puberty, the need 

to increase independence, preoccupation with the self 

and normative experimentation [1]). There is a growing 

interest in assessing adolescent health because mortality 

and morbidity rates for adolescents have increased 

in the past few decades [2] .Students knowledge about 

management of commonly occurring injuries and 

illnesses, particularly in rural areas has been documented 

to be fragmented, disintegrated and non-sequential. 

Obtainable proof specifies that secondary school 

students are susceptible to numerous health influencing 
conditions including injuries and disorders as non-

communicable and communicable because of influences 
of environmente, personal choices, and changes in 

lifestyle [3]. Secondary school students are more likely to 

be engaged in risky behavior at home, street and schools 
[4]. Such behavior involving substance abuse, unsafe sex 

, improper nutrition habits and irresponsible driving, 

may be seen as ways to prove that they become adult [5]. 

Globally, WHO revealed that around 3/4 (73%) 

of all deaths of road traffic happen among young men 
below 25 years old (male adolescents in a road traffic 

DOI Number: 10.37506/ijfmt.v15i3.16221
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crash are nearly 3 times expected to be killed compared 

to women) [6]. Interpersonal violence represents 43% of 

all adolescent male deaths [7]. In Egypt secondary school 

adolescent students who aged between 15-19 years 

represent 5% of total population. Anemic secondary 

school students represent 21.7 % of total secondary 

school students. Secondary school students of the same 

age group who smoked cigarettes represent 18.9%,while 

percentage of secondary school students who were in 

a physical fight one or more times during the past 12 
months represented 62.0% of total secondary school 

students aged 13 to 15 years old [8].

Secondary school students usually engage in 

behaviors that threaten their current and future health. 

They also establish health related behavior patterns that 

can continue through adulthood. In 2003, a Youth Risk 

Behavior Survey (YRBS) developed by the Centre for 

Disease Control and Prevention (CDC) was conducted 

to monitor health risk behaviors that contribute to the 

major causes of mortality, disease, injury and other 

health difficulties. It was found that smoking, substance 
use, eating behaviors and physical activity behaviors 

were the most common injuries related behavior [9].

There is now national recognition of the importance 

of investing in the needs and ambition of adolescents 

and creating the space for them to engage in national 

development [10]. Unhealthy lifestyle has increased 

in Egypt in recent years because of the presence of 

health risk behaviors such as inappropriate dietary 

habits, poor hygiene, mental health disorders, physical 

inactivity, unprotective factors, tobacco use, violence, 

and unintentional injuries [11]. Health risk behaviors can 

determine whether an adolescent will become a healthy 

adult or not. Overweight acquired during childhood or 

adolescence may persist into adulthood and increase 

the risk for coronary heart diseases, diabetes, and 

osteoarthritis. Poor hygiene among adolescent school 

students may deteriorate their health and decrease their 

learning achievement. Oral diseases as well dental caries 

may distress their capability to communicate, eat, and 

learn properly [12]. 

Also, sufficient physical activity aids in building 
and maintaining healthy muscles and bones, weight 

controlling, lean muscle building, fat reduction, reduce 

anxiety and depression feelings, and promoting well-

being psychologically [13]. Injuries as un-intentional are 

a death and disability main reason among adolescents. 

Each year, 875 000 children under age 18 die from 

injuries, Many injuries lead to permanent disability and 

brain damage. Also, victims of bullying have increased 

stress, depression, reduced ability to concentrate, 

increased risk for substance abuse, and aggressive 

behavior [14]. These are considered as modifiable risk 
behaviors that can be prevented before persisting during 

adulthood and result in morbidity and mortality.

This study will provide appropriate and accurate 

common health difficulties and health-risk behaviors 
assessment among secondary school students of (15- 18) 

years. Such risk behaviors identification is necessary for 
health care specialists especially school health nurses 

in schools, for understanding the risk behaviors nature, 

recommend health guidelines needed to minimize 

these risk behavior among students, and to plan better 

for early intervention [15]. The results of this study will 

help school health nurses for developing interventional 

health promotion programs which concentrates on 

students’ health improvment, and decreasing their 

health difficulties and risk behavior performed by them. 
Early controlling of these risky behaviors in life might 

aid minimize the diseases burden in life of adult, and 

hence minimize the pressure on society and the system 

of health care [16]. 

Thus, the study aim is to evaluate the most common 

health difficulties and risk behaviors among secondary 
school students, and to suggest health guidelines for 

students to minimize these risky behaviors.

Subject and Methods

Setting: The current work was pereformed at 2 

secondary schools: El-Saneya secondary school for 

girls and El- Khedewey secondary school for males, 

Governorate of Cairo . These schools are governmental 

secondary schools. They were selected randomly out 

of 36 schools affiliated to South Cairo educational 
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directorate.

Sample: One class was chosen randomly from first 
and second secondary grades at each school; each class 

had around 50 students. All students at these classes were 

included in the study. Due to some students dropping out 

and absence at data collection time, the actual sample 

size was 180 students.

Study Design: Descriptive cross- sectional study 

design was utilized to fulfill the study aim. The cross-
sectional research is a research approach in which the 

researcher investigates the state of affairs in a population 

at a certain point in time [17].

Data collection tools: One tool was utilized in the 

current study. It was developed by the researcher based 

on Global School Based Student Health Survey (GSHS) 

which was developed by WHO and applied primarily 

among students aged from 13-18. This tool is considered 

as self- administered questionnaire that included three 

parts as follows:-

Part I - Demographic characteristics of the students: 

includes questions about gender, age, place of residence; 

family data, as total family number, parent occupation 

and education, and socioeconomic class.

Part II -Communal health difficulties 
(psychological, physical, and social) among secondary 

school students. It was divided into three sections; A) 

Physical health difficulties: include questions about 
chronic health difficulties, skin difficulties, visual 
difficulties and gastric difficulties. These questions were 
answered with present or absent and scored 1or zero. 

B) Psychological health difficulties: include questions 
about: communication with friends. Self esteem 

toleration of stressful situations, aggression, isolation 

and depression. These questions were answered with 

likert scale (always, sometimes and never) scored 1, 2 

or3 respectively. C) Social health difficulties : include 
questions about relationship with parents at home, peer 

pressure and relationship with teachers at school. These 

questions were answered with yes or no and scored 1or 

zero. 

Part III -Health risk behavior was done via 

student’s secondary school. It included questions about 

diet, physical activity, tobacco use, drug abuse and 

performing violence at school. Questions of this part 

were answered with yes or no with score of 1 or zero 

respectively. 

Procedure: Permission officially was achieved 
from the education ministry, the public mobilization 

and statistics central agency, directorate of Cairo 

educational, and the educational department at 

Governorate of Cairo, for conducting the present work. 

Then, obtained permission from the directors of the 2 

selected schools was documented as well. One class was 

selected randomly from the first and second secondary 
grade classes by cluster sample method. The researcher 

introduced herself to the students; also, the study aim was 

elucidated to the school administration and to students. 

Also, a written consent was obtained from students 

who are willing to participate. Data was collected for 3 

months from October to December 2016. The researcher 

meets the students 2 days per week according to the 

student’s time during break time or spare time at school 

day. Sheets were distributed over the students to fill the 
data. Each sheet was reviewed by the researcher to detect 

any missing data or to explain any vague items. Students 

were individually requested for filling the sheets and 
every sheet took from 20-25 minutes. 

Ethical and legal considerations: all students 

included in the study were assured that they would not 

be identified in the report of the study. The researcher 
stressed that study participation is voluntary entirely; 

and all rights will be protected; confidentiality and 
anonymity will be guaranteed during data coding, and 

that non participation in the study would not affect them 

in anyway.

Statistical Analysis: Up on completion of data 

collection, the data were scored, coded , tabulated, and 

analyzed by computer using the “statistical package for 

the social science” (SPSS) version 20. Numerical data 

were expressed as mean and SD, and range. Qualitative 

data were expressed as frequencies and percentages. 

Inferential as well as descriptive statistics were utilized 
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for answering the study questions. At p-value <0.005, 

significance was considered. 

Pilot study: It was done on 10% of the total sample 

to examine the clarity, applicability and feasibility of 

the study tool and for estimatation the time needed to 

complete it. The students who participated in the pilot 

study were excluded from the study sample.

Results

Results of the current study will be presented in the 

following sections:

· Part I. Demographic student’s characteristics.

· Part II. Health student’s difficulties.

· Part III. Risk behavior performed by students.

· Part IV. Relation between study variables. 

Table (1): Secondary school students distribution % based on their demographic characteristics (N= 180)

Total sample (n=180)

Demographic data Frequency. %

Age

80

48

52

44.4

26.7

28.9

15 years

16 years

17 years

Mean ± SD 16.8±0.9

Gender

Male

Female

86

94

47.8

52.2

Place of residence

Urban 100 55.6

Rural 80 44.4

Family size

2- 4 members

5 - 6 members

More than 6 members 

20

88

72

11

49

40

Father occupation

Government work

Private work

No work

120

37

23

66.7

20.5

12.8

Father education

Can’t read and write

Read and write only

Technical education

University or higher

5

20

50

105

2.8

11

27.9

58.3

Mother occupation

Working

Housewife 

60

120

33.3

66.7
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Mother education

Can’t read and write

Read and write only

Technical education

University or higher

8

10

62

100

4.4

5.6

34.4

55.6

Socioeconomic level

low

middle

High 

15

125

40

8.3

69.4

22.3

- Table (1) indicates that the student’s age are of range (15 to 17) with mean age 16.8±0.9, percent of female 

students (52.2%) was more than male students (47.8%), more than half of students (55.6%) live in urban areas, 

while nearly half of them (49%) were having 5-6 family members. It was found also that nearly 2 thirds (66.7%) of 

fathers of students were working in governmental work, and 66.7% of mothers were house wives. Regarding the 

socioeconomic level, more than 2 thirds of families of students were from middle level. 

Table (2): Distribution % of secondary school students based on their health difficulties (N= 180)

Presence of health difficulties 

Yes No Total 

N % N %

180
72 40 108 60

* Type of health difficulties as reported by the 
students 

N %

§ Respiratory difficulties 
- Asthma

- Allergic rhinitis 

- Sinusitis

- Bronchitis 

18

11

5

7

 

25

15.2

6.9

9.7

 

72

§ skin difficulties 
- Acne vulgaris

- Allergy

33

20

 

45.8

27.7

§ Anemia

- Iron deficiency anemia 18 25

§ Visual difficulties 
- Astigmatism

- Myopia (Nearsightedness)

20

15

 

27.7

20.8

§  Chronic disease

- Heart disease 

- Hypertension

- Hypotension

- Diabetes

10

12

17

10

13.8

16.6

23.6

13.8

§ Gastrointestinal difficulties 30
41.6

* Responses are not mutually exclusive 

Cont... Table (1): Secondary school students distribution % based on their demographic characteristics (N= 
180)
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- Table (2) specifies that 40% of students were having one or more health problem. These health difficulties 
are categorized as following: respiratory difficulties (25%), skin difficulties (45.8%), visual difficulties (27.7%), 
hypertension (16.6%), gastric difficulties (41.6%), while diabetic students were 13.8%).  

Table (3) Percentage distribution of secondary school students according to their psychological difficulties 
(N= 180) 

Psychological health difficulties 

Total sample (n=180)

Always Sometimes Never

N % N % N %

Unable to communicate well with friends 110 61.1 44 24.4 26 14.5

 Low self-esteem 120 66.7 42 23.3 18 10

Inability to tolerate stressful situations 88 48.9 83 46.1  9 5

 Feeling isolated 125 69.4 32 17.8 23 12.8

Feeling depression or anxiety 100 55.6 30 16.7 50 27.7

 

Table (3) shows that 61.1% of students reported that they complain of inability to communicate well with 

others, while 66.7%, 69.4%, and 55.6% reported complaining of low self esteem, feeling isolated and depression 

respectively. 

Table (4): Percentage distribution of secondary school students according to their social difficulties (N= 180) 

Social health difficulties 
Yes No

N % N %

- Problem in relation with parents 85 47.2 95 52.8

- Problem in relation with teachers 56 31.1 124 68.9

- Problem in relation with colleagues 103 57.2 77 42.8

-Follow peer pressure 87 48.3 93 51.7

- Problem in academic performance 92 51.1 88 48.9

- Problem in school attendance 77 42.8 103 57.2

Table (4) points out that most of students reported 

that they have one or more social difficulties, as 47.2% 
and 57.2% of them had difficulties with parents at home 
and with their colleagues respectively. While 51.1% 

and 42.8% of students reported having difficulties in 
academic achievement and in high absenteeism in 

school, correspondingly.
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Table (5): Health risk behavior distribution among secondary school students (n=180) 

Health risk behavior
Yes No

N % N %

- Alcohol intake 60 33.3 120 66.7

- Drug usage 67 37.2 113 62.8

-Smoking tobacco 45 25 135 75

-Engagement in physical violence 108 60 72 40

- Unhealthy dietary behavior 76 42.2 104 57.8

-Non participation in physical activity 42 23.3 138 76.7

-Unsafe driving 24 13.3 156 86.7

Table (5) denotes that 33.3% and 37.2% of students reported having alcohol intake and drug usage respectively. 

Also, 25% of students smoke tobacco, 60% of them engage in physical violence, 42.2% have unhealthy dietary 

behavior, 23.3% of them don’t participate in physical activity, while 13.3% of students have unsafe driving.

Table (6): Relation between students’ age & gender and common risk factors (N= (180)   

Risk factors

Gender Age

r P value r P. value

Drug use 1.450 0.001** 0.397 0.002**

 Smoking 0.828 0.547 2.328 0.021*

Involvement in violence 0.412 0.001** 2.739 <0.001**

Eating fast food (poor diet) 0.395 0.002** 1.412 0.041*

Not participation in physical 
exercises

0.410 0.001** 1.348 0.213

* Statistically significant correlation (p<0.05) 

** Highly statistically significant correlation (p<0.01)

Table (6) shows that there was statistically significant 
relation among students’ age & gender and common risk 

factors as: drug use, smoking, violence involvement, 

eating fast food and non-participation in activities. 

Discussion 

Adolescence is a key time period during which risk 

and protective behaviors are initiated that will influence 

overall health in adulthood. Understanding secondary 

students’ difficulties, and their risky behavior performed 
by them, is very important for the school health nurses 

to find the solutions for them as a part of school health 
programs. Also, to design programs that help those 

students to prevent health difficulties and minimize their 
risk behavior (Kamal, Nagy, Shehad and Samir, 2010) 
[9].
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The results of the current study indicated that, 

secondary school students’ age ranged between 15 to 

17 with mean age 16.8±0.9, percent of female students 

(52.2%) was more than male students (47.8%), more 

than half of students (55.6%) live in urban areas. The 

obtained results were in accordance with Ismail, Mahran, 

Zarzour and Sheahata findings (2017)[18] who conducted 

a study in Assiut, Egypt for determining the poor sleep 

quality prevalence and assessing its psychological and 

general health correlations among 829 secondary school 

students from secondary schools as private, public, and 

technical. Students aged 15–19 years and 2 thirds of the 

sample was from areas as urban. Such finding related to 
the high population density in Assiut city where number 

of students living in urban areas overtook those living in 

rural areas.

Considering physical health difficulties, it was 
found that the most common health difficulties were as 
follow: respiratory difficulties (25%), skin difficulties 
(45.8%), visual difficulties (27.7%), hypertension 
(16.6%), gastric difficulties (41.6%), while diabetic 
students were 13.8%). This result agreed with a study 

done by EL Gilany(2011) [19] who devolved a study in 

Egypt to estimate the prevalence of the common self-

reported chronic diseases among 1493 students in public 

secondary schools in Mansoura, Egypt and found that 

acne vulgaris was the most frequent somatic disease. 

Similarly, another study done by Al Shatari, 

Fathalla, Raoof ,2019) [20] which had done to discover 

of secondary school students’ difficulties and their 
types in catchment area of Bab-Al-Moatham-PHC-

for-family-health, and to find the association between 
students’ demographic features and their difficulties . It 
was found that high percent of students were suffering 

from psychological, physical difficulties then sexual 
difficulties, and seeking help mostly from their parents, 
friend, internet, private clinic, respectively. While less 

than ten percent seeking no help. Allergy and asthma 

are the most types in physical health difficulties, while 
anxiety and stress are most psychological difficulties.

In the same line, a study done by Chukwuocha, 

Ashiegbu, Dozie and Aguwato,2009 [21] for assessing 

female and male adolescents perspectives on communal 

diseases they practice and used medicines for treatment 

throughout a 3 months study in a secondary boarding 

school in Owerri, Imo State of Nigeria. It was found 

that students named and ranked diseases such as: flu 
(33.1%), typhoid (45.7%), scabies (48.9%), ringworm 

(51.8%), cough (58.2%), diarrhea (79.5%), and malaria 

(87.4%) as communal diseases adolescents’ experience.

In relation to psychological difficulties of the 
students, it was found that extra than 1/2 of students 

(61.1%) reported that they complain of inability to 

communicate well with others, while 66.7%, 69.4%, and 

55.6% reported complaining of low self esteem, feeling 

isolated and depression respectively. Such finding was 
in accordance with a study carried out by Abdel-Fattah 

et al., (2004) [22] in Saudi Arabia to identify secondary 

school students’ emotional and behavioral issues and 

their possible risk factors. Data were collected from 4 

schools in Taif Governorate with total sample of 1313 

secondary school students. They found that (8.3%) 

of secondary school students were emotionally and/

or behaviorally disturbed students, and (16%) of them 

were isolated and feeling depressed. It is apparent that 

adolescent students usually experience many changes in 

their personality which affects their psychological status.

Regarding adolescents’ social relationships, it was 

found that, 47.2% and 57.2% of them had difficulties 
with parents at home and with their colleagues at 

school respectively. In the same context, Gardner and 

Steinberg(2005) [23] developed a study in United States 

to examine the influence of peers on risk behavior 
among 306 adolescents aged from 13 to 24 years old and 

indicated that in presence of peers, adolescents tend to 

take more risk decisions. It was found also that (16%) 

of students have difficulties with their colleagues. These 
results may be due to lack of support from adolescents 

‘students family, which causes them to seek acceptance 

from other places. So, it is important for adolescents to 

have open and trusting family relationship with them, 

which leads to decreasing social difficulties.

In relation to smoking habit among students, more 

than one third (33%) of students having drug usage, 
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and one quarter of the students (25%) smoked cigarette. 

Such finding was reinforced via Karimy et al (2013) [24] 
who pereformed a study in Iran to evaluate smoking 

habits on 365 adolescent secondary school students of 

high schools aged from 15 to 19 years. They concluded 

that the prevalence of cigarette smoking in secondary 

school students was high among male students and 

having friends or parents who smoke were significant 
contributing factors to adolescent’s cigarette smoking 

behavior. From the investigator’s point of view, peer 

pressure, parental smoking, thinking that smoking 

makes young secondary school students look older or 

independent and believing that no harm will come to 

them are the reasons behind the higher rate of smoking 

among secondary school students.

Considering violence at school, it was found that 

more than half of the students (60%) mentioned that 

they always had been witnessed violence at school, 

while nearly one third of them reported that, they got 

involved into physical fight inside school. These results 
were supported by Alshareef et al.,(2015) [25] who made 

a study in United Arab Emirates to investigate violence 

in preparatory and secondary schools on 1054 students 

and indicated that violence was more common in boys , 

who are more liable to be involved in physical violence 

at school than girls. These results could be attributed to 

that student’s environment at school and the way they 

were raised at home, all contributes to the formation of 

adolescent’s aggressive relations with peers and others 

in the community. 

Regarding correlation between study variables, it 

was found that there was a statistically correlation was 

found between students’ age & gender and common risk 

factors as: drug use, smoking, violence involvement, 

eating fast food and non-participation in activities. 

Similarly, Steinberg and Monahan (2008) [26] conducted 

a study in Netherlands to investigate age and gender 

difference in the developmental trajectory of resistance 

to peer influence. Sample included 464 adolescents 
from 7 schools in Leiden, Netherlands and participants 

aged from 10-18 years old. Results showed that age and 

gender were significant factors among secondary school 
students, which were associated with risk behavior 

performed by students.

The undertaking invistigation also exposed that 

there was a significant +ve correlation between smoking 
behavior and age. Also, it was found that there was 

relation of significance between common risk behaviors 
and students’ age where such behaviors including: 

smoking, physical activity and having proper diet. In 

the same line, Ferreira and Torgal, 2010 [27] developed 

a study in Portugal to evaluate the rate of tobacco use 

among high-school adolescents. Sample was drawn from 

5 public schools. Sample comprised of 680 adolescents. 

Results indicated that increasing age was associated 

with significantly higher smoking rates. Similar results 
were obtained by Ansari et al., 2016)[11], who conducted 

a study for determining the overall risky behaviors 

prevalence among university students; for determining 

the prevalence of drifting, smoking, physical inactivity 

and fast driving among university students. It was 

concluded that the overall risky behaviors prevalence 

of (drifting, smoking, physical inactivity and fast 

driving) among students was 47.35%. Overall, 25.2% 

were involved in drifting, 28% of the students were 

smokers, 66.4% were physically inactive and 60.9% 

reported driving fast. The age between 18-20 years was 

associated significantly with higher drifting rates, fast 
physical inactivity and driving. 

Conclusion

The study concluded that most common physical 

difficulties were skin difficulties, while psychological 
difficulties were: inability to communicate well with 
others, low self esteem, feeling isolated and depression. 

Regarding social difficulties, they were as follow: having 
difficulties with parents at home and with their colleagues 
at school. The most common risk behavior found was 

smoking tobacco, engagement in physical violence, and 

having unhealthy dietary habits. A significant relation 
between students’ age & gender and common risk factors 

was found as: drug use, smoking, violence involvement, 

eating fast food and non-participation in activities. Also, 

a significant relation between students’ age and common 
risk behaviors was found as: smoking, physical activity 

and having proper diet.
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Recommendations

Based on the study results, the following 

recommendations are suggested:

1. Health education programs are needed to 

raise students’ awareness regarding communal health 

difficulties and risk behaviors among adolescent students 
of secondary school.

2. School based health programs should be 

implemented through formal and informal media to 

promote the health of secondary school students and to 

help them to adhere to healthy life style.

3. Disseminate the health guidelines for secondary 

school students to prevent health difficulties and 
minimize risk behavior.

4. Conducting future studies on large sample 

of secondary school students for evaluating the health 

guidelines influence in the common health difficulties 
and risk behaviors prevention. 
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Abstract

The aim of the current study is to identify the effect of learning the active method for small groups in 
developing some motor skills and learning the skill of peaceful correction for basketball students. The 
researcher believes that learning the skill of peaceful archery requires the teacher to apply it. The methods 
of dealing with students ’thinking and their reliance on self-learning affect positively and effectively in 
learning this skill, and for this the research community is identified and students represent the first stage of 
the College of Physical Education and Sports Sciences, Dhi Qar University. An academic year (2018-2019) 
with a total of 100 students, 30 students were selected randomly by lot, and they were divided into two 
groups, one experimental p. (15) students, an applied educational curriculum prepared by the researcher by 
learning to adopt small groups of type B Active in developing some motor abilities and learning the skill of 
peaceful association, the basketball department for a period of (4) weeks, at a rate of two educational units 
per week, and the second supervising the number of (15) students representing Division (E). The method 
followed by the subject teacher was used, and after several procedures the researcher concluded that the 
educational curriculum prepared by e, which was applied to the members of the experimental group, had an 
impact on the development of motor abilities and the level of skill performance. 

Key words: Active Learning - Small Group Method - Motor Abilities - Peaceful Goal

Introduction

There is no doubt that the correct beginnings of 

any sporting activity are through the physical education 

lesson, as it contributes effectively to the teaching 

and acquisition of motor skills through preparation, 

preparation and proper organization of the lesson and the 

use of effective methods and methods. It is commensurate 

with the level and capabilities of the students, which 

facilitated the process of understanding and assimilating 

the lesson content in a better way, and perhaps one 

of these methods in modern educational learning is 

active learning and yjj creating a positive atmosphere 

and raising motivation. Learners towards learning and 

enhancing the spirit of cooperation through the use of 

the method of small groups based on the principle of 

teamwork and works to consolidate the basic personality 

traits of the student, and it strengthens the relationship 

between the teacher and the student, develops a spirit 

of creativity and rapid perception, and gives them the 

importance of working to correct the peaceful situation 

between other types, so we find that Many teachers make 
strong efforts, whether technical or physical, to harness 

education and mastery in this type of correction, which 

is one of the complex skills that require the performer 

of a high degree of motor abilities in order to perform 

well. Therefore, the researcher sought to organize 

the content of the lesson that makes the participating 

students positive in it by following the method of late 

small groups, the principle of coordination with the least 

effort and time for teachers when teaching this important 

skill, and the current study aims to identify the effect 

of active learning in the style of small groups in the 

development of some motor abilities and learning The 

skill of peaceful correction in basketball for students, 

as well as identifying the significance of the differences 
between the control and experimental groups in the post-

DOI Number: 10.37506/ijfmt.v15i3.16222
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tests. The research problem represented that most of 

the practical lessons that students take follow a general 

context in teaching skills in correcting basketball so 

that most of them tend to follow the method based on 

the relationship of tools and directing the motivation 

with them. And the teacher’s response by the external 

laboratory, where the teacher made a good space for the 

stages of the son who generates monotony in teaching 

this skill, sometimes reaching a state of boredom, and 

not giving the opportunity for students to participate 

positively in the lesson through positive dialogue 

and thinking children and analyzing the duties done 

collectively, as well as some students have a quantity 

They are limited by their motor and thus they will face 

problems that hinder them from performing this skill 

appropriately, so the researcher felt that this problem 

is being studied and identified solutions that may be 
appropriate through an anti-teaching approach through 

the use of active learning in a manner of healthy 

adsorption pools, late jealousy, some motor abilities and 

learning a skill Peaceful Basketball Correction.

Methodology

Study methodology: The experimental method 

was chosen with the method of equal groups, which is 

commensurate with the nature of the research problem.

Study Association: The students of the research 

community represent the first stage of the Faculty of 
Physical Education and Sports Sciences of Dhi Qar 

University for the academic year (019-2018) with a 

total of 100 students, and a random sample of them was 

selected. Method The lottery is done by (30) students 

with a percentage of (30%) from the community, then 

they are divided into two groups around Way Pumpkin 

as well, which is an experimental group and the number 

(1 5) students representing Division (c), using small 

groups in the style of active learning, and follow The 

second officer and the number (1 5) students representing 
Division (E) the teacher uses the essay method. It ranged 

between height (± 174.46 cm), weight (± 67.6 kg), and 

ages (± 20,466 her age).

Devices, means and tools used in the research

)Arabic sources - personal interviews - weight 

measuring device - tape measure (metric) - basketball 

court - number (2 0) basketball - watch to be paid No. 

(3) - Video camera - banners - tennis ball No. 2(

There is no test data used in the study

1. The test of throwing balls on the wall is 

completed according to the compatibility of the eyes and 

arms, the examiner throws five balls with the left hand 
on the wall, then five balls with the right hand calculates 
the result for each correct attempt from 10 scheduled 

throws, i.e. (Total points 10). (481: 2(

2. A modified bus test to measure the scale. (418: 
2(

3. Conduct a test between four plastic barriers to 

measure agility, and four plastic barriers or square-based 

boxes (9 x 9) high, 12 inches high - stopwatch - 12 x 19 

feet area, and the student starts from starting point (A) 

towards point ( B) Twat rotates on the steamy side and 

returns to point (d) To wield war outside the right hand, 

it heads rapidly towards point (A) and turns outside the 

right, then changes the run back toward point (C) and 

turns outside it from the left and heads rapidly towards 

point (B) and turns from Outside it from the left side, 

then heading to the end point (A) with sideways steps, 

time closer to 1/10 of a second is counted. (479: 2(

4. The test in which the late peaceful movement 

was directed assessed the level of technical performance 

with the skill of peaceful correction, through a special 

form according to which the researcher designed the 

material on the default form of the skill, and it was 

presented to a group of experts. Ensure that they achieve 

the desired purpose, noting that the final score of the 
evaluation is (10) marks. (235: 5(

An exploratory experience

The researcher applied the experimental experiment 

on Monday (10-21-820 1) on a sample of (8) students 

who were not from the research sample and that the 

purpose of the exploratory experiment: (Determining 

the difficulties that the researcher may face during the 
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study period). The main experiment - determining the 

suitability of the methods used - ensuring that the sample 

members understand the test vocabulary.

Preliminary test

After creating all the conditions, the pre-tests were 

done on Wednesday (12-1-2-2019), where the researcher 

conducted tests of movement capabilities and then 

tested the correct basketball using each type of imaging 

(Canon), and the camera position was fixed to the right 
of the student. Who conducts the non-violent correction 

test outside the last line of the basketball court, the 

height of the center of the camera lens from the level of 

the playing field (1.52 m).

The educational curriculum 

The education curriculum was applied to the sample 

of the Valair Yacht experiment by Meder Q for both the 

experimental and control groups and adults (4) weeks, 

starting from the second day corresponding to (21-21-

8201) until Wednesday (9-1) 2019-2019, as it included 

a curriculum Education on (8) unified teaching data, by 
means of standardized education T yen per week, the 

educational unit (90 minutes). The priest was divided 

into three sections and it is (preparatory (20) minutes - 

major (60) minutes - final (10) minutes). G did the two 
groups as follows: Control group: This group applied 

the educational curriculum prepared by the subject 

teacher according to the method used and at the rate of 

two educational units per week on days (Monday and 

Wednesday (

Experimental group: This group applied the 

educational curriculum prepared by the researcher using 

active learning by encouraging interaction between 

learners and relying mainly on self-evaluation and peer 

evaluation and accustoming them to self-management 

by dividing them into small groups in order to contribute 

to the development of some motor abilities and learn 

the skill of peaceful shooting with a roller The basket 

consists of two educational units per week over the 

course of days (Monday and Wednesday(

Post-test: The researcher conducted Meta tests 

for some movement abilities and corrected peaceful 

basketball skill with the same conditions, the tests take a 

disaster in one day corresponding to (1-13-2019(

Statistical means: The researcher used statistical 

bags.

Consequences

Table No. (1) Shows the arithmetic averages, standard deviations, the calculated value and the level of 
significance in the pre and post tests of the research variables for the experimental group.

No
Statistical processors

Variables
measuring 

unit

Tribe auditions
Dimensional 

tests
TSigindication

sPsP

1

Peaceful 
aiming

AgilityTha19,2450.65317,2470,7018,6140,0 0 0Moral

2BalanceDegree423,496597,3786,530,0 0 0Moral

3CompatibilityDegree4,8330.9377,750,7538,1470,0 0 0Moral

4
Skillful 

performance
Degree4,90,8757,30,6747.060,000Moral

* D at a significance level of ≤ 0.05 and with a degree of freedom of 14.
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Table No. (2) Shows the arithmetic averages, standard deviations, and the value of (t) for the level of 
significance calculated in the pre and posttests of the research variables for the control group.

No
Statistical processors

Variables
measuring 

unit

Tribe auditionsDimensional tests

TSigndication

sPsP

1

Peaceful 
aiming

AgilityTha19,150,49818,3160.5935,4380,0 0 0moral

2BalanceDegree404,08244,54,3773,8570,00 4moral

3CompatibilityDegree4,251,0555,0830.7922,4190,034moral

4
Skillful 

performance
Degree50.81660.94230 .015moral

* D at a significance level of ≤ 0.05 and with a degree of freedom of 14.

Table (3) shows the arithmetic averages, standard deviations, r value, and the level of significance computed 
in the post-tests of research variables for the experimental and control groups.

No
Statistical processors

Variables
measuring unit

Experimental 
group

Control group

TSigIndication

sPSP

1

Peaceful 
aiming

Agilitya second17,2470,70118,3160.5934.030.001Moral

2BalanceDegree597,37844,54,3775,3440.000Not moral

3CompatibilityDegree7,750,7535,0830.7928,4430,00 0Moral

4Skillful performanceDegree7,30,67460,9423,5450,002Moral

    * D at a significance level ≤ 0.05 and at a degree of freedom 28 .

Discussion

Through the results presented in tables (1, 2), it was 

found that there are statistically significant differences 
between the pre and posttests, for the control and 

experimental groups, and in favor of the post tests. 

The researcher attributed this to the safety of the two 

educational approaches of the two groups (experimental 

and control) and their containment of scientifically 
selected exercises. With the correct, consistent and 

consistent repetition with the level and ability of 

the sample members and based on correct practice, 

teaching and practice on a specific skill within the 
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motor assignment increases experience and improves 

educational ability, so practice is the most important 

variable in the learning process for complex and even 

simple skills. (6: 56) and through the results presented in 

Table (3)) the results of the dimensional tests of motor 

abilities and the skill of correction from the peaceful 

movement, where the results showed a clear superiority 

of the experimental group over the control group. The 

rate of development into the effectiveness of the teaching 

method and the effective learning exercises it contained, 

as well as the logical and objective hierarchy of learning 

The skill of peaceful correction of basketball and the use 

of appropriate tools, where they practice based on the 

principle of balance and the students ’ability to maintain 

the relationship between the weight of the center of the 

body and the building base on it. As the task of balance 

the motor abilities that helps the individual athlete E. 

Achieve one of the movement diseases correctly, and 

this is what the researcher sought to achieve. Indeed, 

through promising exercises for him as it was based 

on the correct performance of the skill of peaceful 

correction, which requires students to be able to control 

Body postures and control of its balance in stability or 

movement. (99: 4) In addition to the above, the exercises 

prepared by the researcher according to the educational 

curriculum had a significant impact on the development 
of the agility variable which is one of the important 

motor abilities for most sports, whether individual or 

group, in particular. Basketball, which students must 

perform the basic game skills of the game, specifically 
the skill of peaceful correction, which requires students 

to perform this skill quickly, the ability to maneuver, 

change direction and move with ease and complete flow. 
The ability to rapidly change movement performance 

appropriately according to changing performance 

status, and this is what (Muhammad Hassan Allawi 

and Muhammad (Nasreddin Radwan, 2001) indicated, 

citing Hertz, that agility is a concept that expresses the 

individual’s ability to perform. A compatible movement 

and the ability to rapidly adjust engine performance 

to suit the intelligence and requirements of changing 

situations (233: 8)

Whereas, the exercise that the members of the 

experimental group received, contributed to the 

development of motor compatibility, especially since 

most of the exercises prepared by the researcher focused 

on harmonizing and distinguishing the work of the 

muscular aggregate with the central nervous system. 

The importance of compatibility with basketball players 

through a person’s illness to correct the skill, which 

requires the student to show consistency in the work 

of muscle groups and demonstrate the necessary speed 

for performance, strength and the ability to perform 

correction with high accuracy. This coordination and 

harmony in the work of muscle groups depends on 

the integrity of each of the necessary central nervous 

system To perform this skill and muscle, harmony in 

its general sense means the ability of the individual to 

integrate more than one movement in one frame, and the 

movements that require the performance of more than 

one movement in different directions require complete 

control by the nervous system over the different nerve 

pathways of the individual so that the process of 

stopping and excitement takes place in a timely manner. 

. The disruption of the nerve signal whose origin is 

performance is called the rotating rotator cuff process, 

followed by a complete equilibrium stage between the 

processes of the rotator cuff and excitation, in which the 

movement becomes automatic. (270: 9) As for the skill 

performance, the results showed a clear and remarkable 

superiority for the experimental group at the expense of 

the control group in the skill of peaceful correction, and 

the researcher believes that this superiority is due to the 

exercises used. Which was applied to the members of 

the experimental group and is based on correct practice 

by effectively employing active learning according to 

small cooperative groups, where active learning works 

to accustom learners to research, criticism, self-learning 

and methods of accessing knowledge (learning to learn) 

((*)). This method develops the feeling of every student 

in each group that my serious work and my success in 

accomplishing the educational mission assigned to them, 

and when the gendarme student is in the group one, 

the group adopts upon completion of the educational 

mission and I feel a spirit of synergy with others as well 

as following up the students in the group and the teacher 

contributes to providing nutrition The appropriate 

feedback in order to complete the educational process 
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and their treatment with the external laboratory with 

each other and with the teacher through leadership 

dialogue, mutual trust and cooperation in making lesson 

decisions for the homogeneous small group increases 

the interaction between the i Lab degree and the teacher 

confirms during the practice of applied activities (Abbas 
Ahmed Saleh) that Team work can be expressed in the 

positive development of the group level through the 

group leader with the help of the subject teacher and 

the percentage of implementation by each student. To 

the main subject of the required topic. (183: 3) The 

researcher also saw that active learning is the making of 

the learner who gives great importance to the task or skill 

that they impose themselves, which makes them focus 

with them and considers them alert, which contributes 

to reaching better results, as the choice of the student 

for the movement work he started doing According to 

his abilities and his presence within small, homogeneous 

groups to make the practice of activity more enthusiastic 

and synergistic between groups compared to the method 

of teaching the Emir, which does not give long with any 

opportunity for the initiative to participate and occur 

many interruptions in work and practice, as emphasized 

(Kamal Abdel Hamid and Muhammad Subhi Hassanein) 

“the use of exercises It works directly on developing 

abilities at all times of the lesson, and that the student 

maintains continuous physical fitness requires regular 
exercise and appropriate planning for performance. 

(123: 7)

Conclusions

1. The curriculum prepared by generating Q ‹s 

Palmjuah control, as well as the approach 

applied by the experimental group prepared by 

the researcher of rights of sloop small aggregates 

have had a positive role in the development of the skill 

of the correction of peaceful basketball and both sets.

2. That the curriculum of education prepared by 

the researcher , which has been applied to members of 

the group Altger Libyan had a effect of the development 

of motor abilities and touched Wei performance skills 

for the skill of shooting peaceful basketball students .

Recommendations

Adopting the educational curriculum, which the 

researcher prepared according to the method of small 

groups for its active and large role in developing some 

movement abilities and the level of skill performance of 

the skill of peaceful shooting with basketball.
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Abstract

Handball has become practiced in the most countries of the world still suffer from obstacles that impede 
their development to achieve the better, and one of those obstacles is sports injury, researchers noticed the 
high incidence of sports injuries among handball players in recent sports seasons and the lack of interest of 
coaches in the physical preparation for the prevention of frequent injuries among handball players, The aims 
of the research were preparing preventive exercises according to the (muscle and motion) application, and 
identifying the effect of preventive exercises on the most important physiological variables associated with 
high load injuries and muscular soreness for handball players. Researchers used the experimental method 
to solve the problem of the research by implementation of the experimental design using pre-test and post-
test. The research’s community consisted of 20 players from the Karbala Sports Club, they were divided 
into two equal groups (experimental and control groups). The researchers carried out pre-tests for players 
who represent the research community, Preventive exercises applied with members of the experimental 
group for 8 weeks, 3 session per week, 24 training sessions, Post-tests were conducted for the experimental 
and control groups, After collecting the data, it was processed statistically using the statistical package 
SPSS, the researchers concluded that preventive exercises according to the application of MUSCLE and 
MOTION have a positive effect on developing the physiological variables associated with high load injuries 
and muscular soreness for handball plyers player.

Keywords: Preventive exercises, MUSCLE and MOTION application, physiological variables, high load 
injuries, muscular soreness, handball players. 

Introduction

Handball has achieved an important and prominent 

position in the sports world, it has become practiced 

in the most countries of the world, as the game of 

handball includes many offensive and defensive skills 
1, and these skills still suffer from obstacles that impede 

their development to achieve the better, and one of 

those obstacles is sports injury, for many reasons, the 

most important of which is the high effort exerted, 

the training loads that are not precisely regulated, the 

loss of coordination and compatibility between the 

muscular groups involved in the performance, which 

face resistances higher than their ability as a result of 

mechanical errors in the performance of skills, and it is 

one of the influencing factors 2 that occur biomechanical 

imbalance between the working muscular groups, which 

leads to change the range of motion and its path and 

cause the injury. Through the experience of researchers, 

they noticed the high incidence of sports injuries among 

handball players in recent sports seasons and the lack 

of interest of coaches in the physical preparation for 

the prevention of frequent injuries among handball 

players , the researchers believe that the reason of 

this problem is not giving suitable importance for 

the preventive exercises that participate directly In 

the skillful performance in line with the nature of its 

performance 3 in terms of physical and physiological 

DOI Number: 10.37506/ijfmt.v15i3.16223
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1-6, so the researchers decided to search this problem by 

preparing preventive exercises and study their effects. 

The importance of the research represented in preparing 

preventive exercises according to the muscle and motion 

application in a scientific method, as the researchers 
see that they effect on the most important physiological 

variables associated with high load injuries and muscular 

soreness, which are directly share in the performance 

of handball matches. The aims of the research were 

preparing preventive exercises according to the (muscle 

and motion) application, and identifying the effect of 

preventive exercises on the most important physiological 

variables associated with high load injuries and muscular 

soreness for handball players. 

Research Methodology

Researchers used the experimental method to solve 

the problem of the research by implementation of the 

experimental design using pre-test and post-test. The 

research’s community consisted of 20 players from 

the Karbala Sports Club, they were divided into two 

equal groups (experimental and control groups). The 

researchers carried out pre-tests for players who represent 

the research community, included the following tests:

- Measuring physiological variables:

1- Measurement of the maximum oxygen 

consumption (VO2max): (5 : 486).

2- Lactic acid concentration: (4 : 27).

3- Scale of muscular soreness (2 : 154).

The level of muscular soreness was measured by 

using the McGill scale to assess a person’s suffering 

from real pain, developed by Dr Melzack at McGill 

University. Translated into several languages. It was 

translated and prepared in Arabic by Prof. Dr. (Ahmad 

Yousif Miteb and Dr. Ahmad Shaker Kazem).  

Preventive exercises applied with members of the 

experimental group for 8 weeks, 3 session per week, 

24 training sessions. The purposes of training were 

keep players from injury with a lower level of muscular 

soreness. Post-tests were conducted for the experimental 

and control groups, and all the tests used the same 

conditions of pre-tests included the time and the place 

of tests and the test specifications. After collecting the 
data, it was processed statistically using the statistical 

package SPSS.  

Results and Discussion 

Table (1). Shows the Value of (t test) and the Significance Level and Kind between the Results of Both the 
Pre and Post Measurements for the Control Group 

indicateSIGT

Post testsPre tests

UnitsVariables

Standard dev.MeanStandard dev.Mean

Moral0.003.921.0411.480.9312. 96Mlm
Lactic acid 

concentration

Moral0.003.892.3954.803.9751.70MLVO2max

Moral0.003.853.23372.1639.70Degreemuscular soreness
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Table (2). Shows the Value of (t test) and the Significance Level and Kind between the Results of Both the 
Pre and Post Measurements for the Experimental Group

indicateSIGT

Post testsPre tests

UnitsVariables

Standard dev.MeanStandard dev.Mean

Moral0.000.6016.270.9013.23Mlm
Lactic acid 

concentration

Moral0.004.0664.501.2652.60MLVO2max

Moral0.002. 3427.804.1240.10Degreemuscular soreness

Table (3). Shows the Value of (t test) and the Significance Level and Kind between the Results of Post 
Measurements for the Experimental and Control Group 

indicateSIGT
Experimental groupControl group

UnitsVariables
Standard dev.MeanStandard dev.Mean

Moral0.008.870.6016.271.0411.48Mlm
Lactic acid 

concentration

Moral0.006.504.0664.502.3954.80MLVO2max

Moral0.008.202. 3427.803.2337Degreemuscular soreness

The researchers attribute the reason for the 

emergence of the moral differences due to the nature 

of the preventive exercises that were applied on the 

research sample, the training by using interval method 

of alternating intensity led to an increase in the burden 

on both the circulatory and respiratory system and this 

caused to develop the efficiency of the members of the 
experimental group, the researchers explain this as a result 

of the experimental group’s response to the preventive 

exercises that were prepared and included combined 

exercises that led to an increase in the efficiency of 
the circulatory and respiratory system and an increase 

in the mitochondria (energy houses) within the muscle 

fibers, which was reflected in the ability of the muscles 
to consume oxygen from the blood. The physiological 

changes that occur in the body’s systems come as a 

result of the rated physical effort that lasts for more than 

(8) weeks, these changes are responsible for increasing 

the muscle’s ability to consume oxygen and produce 

aerobic energy (6 : 599). This is what the researchers did 

through prepared exercises according to the MUSCLE 

and MOTION program for the experimental research 

sample that had a role in the regularity of training, 

which led to an adaptation in the respiratory system 

and increase its efficiency, which was reflected in 
the ability of the muscular system to extract oxygen, 

which increased its ability to increase Consumption. as 

correlation of the pulse with the maximum in relation to 

the heart muscle and calculating the percentage of work 

according to the amount of oxygen consumed by the 

heart rate at the moment of the end of the effort, which 

reflects the specificity of cardiovascular and respiratory 
fitness (3 : 111). Through what was presented in Table 
(3), there are significant differences in the post-tests 
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between the two groups (control and experimental) in 

the concentration of lactic acid in the blood and in favor 

of the experimental group, and the researchers attribute 

these differences between the control and experimental 

groups due to the quality of the prepared exercises, And 

designed according to the method of interval training 

with alternating intensity, which is compatible with the 

two energy consumption systems for the handball game, 

depending on the scientific foundations of sports training 
and sports physiology, as these exercises were prepared 

according to the aerobic and anaerobic energy systems, 

and this helped the players to get rid of lactic acid 

rapidly. The concentration of lactic acid in the blood of 

well-trained athletes is lower compared to untrained or 

less effective training if they perform the same training 

load or effort (1 : 66). The researchers believe that the 

differences between the control and experimental groups 

were due to the quality of the exercises that they prepared 

and designed according to the method of alternating 

intensity interval training, which is compatible with 

the two energy consumption systems of the handball 

game depending on the scientific foundations of training 
and sports physiology. The researchers believe that an 

increase in the concentration of lactic acid in the blood 

immediately after the effort indicates an improvement 

in the efficiency of the anaerobic energy system, and 
a decrease in the concentration of lactic acid after an 

appropriate period of hospitalization indicates the 

efficiency and improvement of the lactic acid recovery 
system. Whereas, the concentration of lactic acid in the 

blood of well-trained athletes is lower compared to the 

non-trained or less effective training if they perform 

the same training load or effort (1 : 66).Through an 

observation of the arithmetic meanings in Table (3) of the 

level of muscular soreness for the two research groups, it 

is evident that there are significant differences between 
the two groups in favor of the experimental group, as the 

level of muscular soreness among the experimental group 

members decreased better than the control group. The 

increase in muscle cracks is accompanied by an increase 

in some chemicals in the body that stimulate the nerve 

receptors and the most important of these chemicals is 

prostaglandin, which is responsible for stimulating the 

nerve endings of the muscles, which gives us a sense 

of pain, contributing to the healing process when tissue 

is damaged or infected by activating the inflammatory 
reaction and causing pain and high temperature when 

tissue is exposed to any damage, white blood cells travel 

to that tissue, and prostaglandins are then synthesized in 

the same site to spark the healing process (8). Most of 

these proteins reduce the amount of substances produced 

by tissue inflammation by eliminating the source of 
inflammation as the damaged tissue parts separate, 
which leads to tissue regeneration (7 : 2169).

Conclusion

The researchers concluded that preventive exercises 

according to the application of MUSCLE and MOTION 

have a positive effect on developing the physiological 

variables associated with high load injuries and muscular 

soreness for handball players. 
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Abstract

Handball is one of the games that has achieved great interest in recent years, it is one of the most important 
popular games in the world, when focusing on the nature of performance in handball, find that it needs 
high energy to perform its skills with appropriate strength, speed And endurance, as it requires high-
level of biomotor abilities from players when performing its skills. The researchers noted the neglect of 
the preventive aspect of the players and the focus on aspects of achievement while prevention is no less 
important than aspects of achievement, The aims of the research were preparing preventive functional 
exercises, and identifying the effect of preventive functional exercises on some biomotor  abilities and 
physiological variables for handball players. Researchers used the experimental method to study the 
problem of the research by implementation of the experimental design using pre-test and post-test. The 
research’s community consisted of 20 players from the Karbala Sports Club, they were divided into two 
equal groups (experimental and control groups). The researchers implemented pre-tests for players who 
represent the research community, Preventive exercises applied with members of the experimental group 
for 8 weeks, 3 session per week, 24 training sessions, Post-tests were conducted for the experimental and 
control groups, After gathered data, it was processed statistically using the statistical package SPSS, The 
researchers concluded the preventive functional exercises have a positive effect on developing of some 
biomotor  abilities and physiological variables for handball players.

Keywords: preventive functional exercises, biomotor abilities, physiological variables, handball players.

Introduction

Handball is one of the games that has achieved great 

interest in recent years, it is one of the most important 

popular games in the world 1, handball game requires 

a great muscular capacity to perform its skills, when 

focusing on the nature of performance in handball, 

we find that it needs high energy to perform its skills 
with appropriate strength, speed And endurance, as it 

requires high-level of biomotor abilities from players 

when performing its skills 2. The researchers noted 

the neglect of the preventive aspect of the player and 

the focus on aspects of achievement while prevention 

is no less important than aspects of achievement, as a 

result of lack in sports medical institutions’, modern and 

advanced prevention programs which given to players to 

avoid the injury, as well as the lack of modern scientific 
research on sports prevention, and the weak interest 

of some coaches and players 3 in Preventive exercises 

in training and competitions, that led to an increase 

in the percentage of injuries among handball players. 

Therefore, the researchers decided to conduct an 

experimental study, which includes preparing preventive 

and functional exercises for the purpose of developing 

some biomotor abilities and physiological variables 

related with injuries that occur to players in handball 

and apply it in the transition period and the general 

preparation phase as it is one of the constructive and 

developmental training stages, which aims to improve the 

athlete’s capabilities 4 to Higher levels. The importance 

of the research represented in preparing preventive 

functional exercises for the purpose of restoring the state 

DOI Number: 10.37506/ijfmt.v15i3.16224
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of physical, functional and psychological balance that 

may face imbalances in the stage of past competitions 

and preparing a physical, functional and psychological 

base that qualifies the athlete to face the highest level 
of training loads and burdens 5 in the next competition 

stage with safety and security of injuries. The aims of the 

research were preparing preventive functional exercises, 

and identifying the effect of preventive functional 

exercises on some biomotor  abilities and physiological 

variables for handball players. 

Methodology

Researchers used the experimental method to study 

the problem of the research by implementation of the 

experimental design using pre-test and post-test for 

control group. The research’s community consisted of 

20 players from the Karbala Sports Club, they were 

divided into two equal groups (experimental and control 

groups). researchers implemented pre-tests for players 

who represented the control and experimental groups, 

included the following tests:

1- Babylon test to measure the explosive power of 

the leg muscles (3 : 116 ).

The purpose of the test: to measure the explosive 

power of the leg muscles.

2- The long three-step test (7 : 132 ).

   The purpose of the test: to measure the speed 

strength of the leg  muscles.

3- Shuttle running test of different dimensions 

(9–3–6–3–9) meters (6 : 353 ).

The Purpose of the test: to measure agility.

4-  Measuring the rate of metabolism during 

physical exertion (8).

The Purpose of the test: to measure the expended 

energy during physical exertion, using the Fitmat Pro 

device.

Preventive exercises applied with players of the 

experimental group for 8 weeks, 3 session per week, 

24 training sessions. The purposes of training were 

developing some biomotor  abilities and physiological 

variables for handball players to face the highest level 

of training loads and achieve the next competition stage 

with safety and security of injuries. Post-tests were 

conducted for the experimental and control groups, 

and all the tests used the same conditions of pre-tests 

included the time and the place of tests and the test 

specifications. After gathering the data, it was processed 
statistically using the statistical package SPSS. 

Results and Discussion 

Table (1). Shows the Value of (t test) and the Significance Level and Kind between the Results of Both the 
Pre and Post Measurements for the Control Group

indicateSIGT

Post testsPre tests

UnitsVariables
Standard 

dev.
Mean

Standard 
dev.

Mean

Moral0.013. 75
33. 68

1379.60
37.80

1308.03Watts
explosive power of 

the legs

Moral0.007. 050.358. 020.497. 53meter
speed strength of the 

legs

Moral0.005. 340.3410.880.2811.62secondAgility

Moral0.004.250.6411.581.1310.31
Kilo 

calories
spent energy during 

physical exertion
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Table (2). Shows the Value of (t test) and the Significance Level and Kind between the Results of Both the 
Pre and Post Measurements for the Experimental Group

indicateSIGT
Post testsPre tests

UnitsVariables Standard 
dev.

Mean
Standard 

dev.
Mean

Moral0.0013.1321.901472.2030.731311.51Watts
explosive power of 

the legs

Moral0.0014.910.128. 580.097. 57meter
speed strength of the 

legs

Moral0.009. 170.1510.110.3011.54secondAgility

Moral0.00I. 890.7913.481.3010.29
Kilo 

calories
spent energy during 

physical exertion

Table (3). Shows the Value of (t test) and the Significance Level and Kind between the Results of Post 
Measurements for the Experimental and Control Group 

indicateSIGT

Experimental groupControl group

UnitsVariables
Standard 

dev.
Mean

Standard 
dev.

Mean

Moral0.005.6421.901472.2033. 6841379.608Watts
explosive power of the 

legs

Moral0.007.130.228. 580.358. 021meter
speed strength of the 

legs

Moral0.004.960.1510.110.34810.880secondAgility

Moral0.005.060.7913.480.64611.588
Kilo 

calories
spent energy during 

physical exertion

The results presented in Tables (1) and (2) for 

the tests of biomotor abilities showed that there are 

significant differences between the pre and post-tests in 
favor of the post-tests for the control and experimental 

groups. The researchers attribute the reason for this 

moral difference of the control group due to the exercises 

were applied with training methods and styles which 

prepared by the trainer in training units that caused the 

development of those abilities, which are one of the most 

important pillars of the handball game. The researchers 

attribute the significant differences between the results 
of the pre and post measurement of the biomotor 

abilities and the energy expended during the physical 

effort of the experimental group, which was a result of 

use the preventive functional exercises. The philosophy 

and nature of preventive functional exercises is to use 

movements within the three directions and surfaces of 

movement (lateral or sagittal, anterior, transverse), The 

nature of all human body movements in life and sports 

generally and the skills of the handball particularly in 
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working on these three surfaces, and jointly working of 

the muscles of the body during preventive functional 

exercises with high coordination, caused the increase 

and development of muscle strength as a basis for 

biomotor abilities, and these were the purposes of the 

preventive functional exercises which designed and 

applied by the researchers for the experimental group 

players. Preventive Functional exercises are those that 

“coordinate the work of the muscles together to produce 

the optimum energy for the motor work. It is the fastest 

and most powerful way to obtain muscle development 

and its capabilities at all levels. It improves strength 

production and protects joints from injury (4 : 3 ).

Preventive functional exercises work to develop 

motor compatibility, and (Juan Caros, 2016) stressed 

the necessity of using preventive functional exercises 

in training programs “because they achieve increasing 

strength without increasing weight, as one of the most 

important characteristics of neuromuscular adaptation, 

that you can become stronger. Without gaining more 

size or more weight, and this can be done through 

coordination between the work of the muscles in a way 

that allows the distribution of the load on the different 

muscles of the body, and this distribution works to 

reduce the pressure on the muscles, which reduces the 

need for a specific muscle to adapt and obtain a larger 
size, and Preventive functional exercises protection is 

not isolating one muscle, instead it creates the whole 

body and this is the essence of increasing strength by 

motor coordination (4 : 5 ).

Training that includes all primary and secondary 

muscles that contribute to the implementation of 

motor performance, and create skill stability during 

performance, is a force that balances continuous 

neuromuscular work with the employment of motor units 

within the muscle (5 : 5). Ahmed Youssef confirmed that 
the legalization of the intensity, volume and density of 

training loads in special training units for developing 

biomotor abilities is by placing a training load affecting 

on the muscles and vital organs, in a way that ensures 

the performance of the players under the influence of an 
appropriate level of fatigue, which is necessary for the 

development of biomotor abilities (1 : 113).

The results presented in Table (3) which showed the 

preference of the differences in favor of the experimental 

group in the post-tests, the researchers attribute this to the 

preventive functional exercises that were implemented 

by the experimental group, which are characterized 

by high intensity that helped to develop the explosive 

power and the speed strength of the leg muscles as 

well as agility and the energy expended by the players 

of the experimental group during the physical effort, 

as the handball players need, during the performance 

of the various motor skills, rapid and repeated muscle 

contractions that serve the specialized activity. The 

exercises which resistance is used are an appropriate 

means to develop explosive power components, and 

TRX exercises are considered one of the functional 

resistance exercises aimed to directing the resulting 

strength in the direction of performance, and performed 

in multi-level movements (2 : 34). 

Conclusion

The researchers concluded the preventive functional 

exercises have a positive effect on developing of some 

biomotor  abilities and physiological variables for 

handball players. 
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Abstract

As for the research goals, they focused on developing specific exercises to develop the speed of the kinematic 
response and the accuracy of receiving service of volleyball, and to know the effect of these exercises in 
developing the speed of motor response and the accuracy of the receiving service for students of volleyball, 
this research was conducted on a sample of (12) medium-fat students, who were divided into two equal 
groups, one experimental and the other control, each group consisting of (6) students, after conducting 
the processes of homogeneity and parity, The appropriate tests for this skill were also chosen, with an 
exploratory experiment conducted on a group of medium-fat volleyball students from outside the basic 
research sample with the use of tools and aids in the research, pre-tests were conducted on the two groups, 
and then the vocabulary of specific exercises was applied within the educational units of (16) educational 
units. The time of each unit is (90) minutes by two units per week, the share of exercises within the main 
section of the educational unit was (30) minutes, the end of the educational units for this skill, the post 
tests were taken, and then treating the results of the research using appropriate statistical means. The two 
researchers came up with several conclusions, the most important of which was that the vocabulary of the 
specific exercises that were used had a positive effect on developing the speed of motor response and the 
accuracy of receiving service e volleyball.

Keywords: Speed, Response, Receiving service, Secondary school, Students 

Introduction

The game of volleyball is one of the important 

sports and includes basic defensive and offensive skills, 

as reaching a high level in the performance of its skills 

needs to focus on certain physical abilities without others 
1, in certain stages of mathematical learning, because 

these abilities have the main role in scoring points and 

winning in games, which are called specific mobility 
abilities, according to the conditions required by the 

volleyball game in order to reach positive results and 

economize effort and through the role of the student who 

learns the skill of receiving service, and the use of specific 
exercises for the main part of the educational units have 

an effective effect 2 on learning the skill, whereas the 

student needs a quick reaction in the shortest period of 

time and with a minimum of resistance and the least 

amount of excessive movements on him, he must have 

the necessary high motor qualities, including the speed 

of motor response, which is a physical and kinesthetic 

characteristic if the student possesses it, it is very 

necessary in the place of its influence in the performance 
of all defense skills because all skills need the rapid 

performance that is contained 3 in the lower extremities 

and one of the factors affecting the educational process, 

and it is one of the important variables that determine the 

activity and ability of the student to conduct the correct 

movement and performance. Many specialists agree that 

a good student is the one who uses his legs to know when 

to run and when to jump in order to be able to perform a 

technical level and master the skills, especially defensive 

ones, and to reach the best technique for the handling 

process of accuracy receiving service the ball to and 

from the colleague 4, which is one of the components 
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of physical fitness and kinetic fitness. It is an important 
characteristic of volleyball on which victory in the 

match depends, because of its prominent role in taking 

points and controlling the match. Hence the importance 

of research in preparing specific exercises to develop 
the speed of motor response to ensure the success of the 

volleyball.

Through the researchers’ knowledge of previous 

research and studies and their work in the field of 
teaching and learning, and their observations of the 

student’s performance of the skill of receiving volleyball 

for medium-bully students, they found that there are 

different responses, including fast and slow during 

the reception performance 5, which prevents the ball 

from reaching the prepared student and losing many 

opportunities to make the overwhelming attack The 

researchers believe that the reason for their different 

levels of response is due to the difference in their levels 

of interest in specific motor abilities, including the speed 
of the kinetic response, being one of the important factors 

that affect the student’s performance to receive the 

transmitter, which prevents the student from progressing 

in his performance.

Research objective: 

- Preparing specific exercises to develop the speed 
of motor response and the accuracy of the receiving 

service for secondary school students in volleyball. 

- Identify the effect of specific exercises in 
developing the speed of the kinematic response and 

the accuracy of the dispatch reception of students with 

volleyball.

Research hypotheses:

- Specific exercises have a significant effect in 
developing the speed of motor response and the accuracy 

of the receiving service for middle school volleyball 

students.

Research fields:

The human field: Al-Fatwa Intermediate School 

for Boys for the year (202-2021).

Time field: From (1/12/2020) to (29/1/2021)

Spatial field: Al-Fatwa secondary school square 

for Boys.

Research methodology and field procedures:

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental method to 

design the two equivalent groups to suit the nature of 

the problem.

Community and sample research:

The researchers selected their research sample of 

students (medium fatwa) for the academic year (2020-

2021) and they were divided as follows: -

-  The experimental group that worked with 

specific exercises to develop the speed of the kinematic 
response and the accuracy of receiving the volleyball, 

and its number (6) students.

- The second group that worked with the 

curriculum followed by the sports teacher and its number 

(6) students.

Homogeneity of the research sample:

The researchers conducted a process of homogeneity 

of the sample in the variables (age, height and weight of 

the skill in question). 
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Table (1). calculating the torsion coefficient of the results of the sample members

Variables Measuring unit Mean Std. Deviation Mode Skew ness

Length Cm 155.16 1.48 176 0.77

weight Kg 68.59 1.79 68 088

Age Year 14.14 1.21 16 0.95

 It is evident from Table (1) that the values   of the torsion coefficient were smaller than (+1), which indicates 
that the sample members are homogeneous in the variables (age, height, weight and technical performance of the 

receiving service).

Equivalent :

Before applying specific exercises to develop the speed of motor response and the accuracy of the volleyball 
receiving service by the two researchers, and in order to ensure the equivalence of the two experimental research 

groups, the equivalence process between them was carried out by using the (t) test for independent samples to find 
the significance of the differences, and as shown in table (2). 

Table (2) Shows the equivalent between the experimental and control groups in some body measurements 
and pre-tests for the skill performance of receiving service of volleyball.

N Variables
Measuring 

unit

Experimental Control

T value
Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1 Accuracy of performance Degree 12.22 1.98 11.37 1.62 0.70
Non 
sig

2 Motor response Second 3.82 0.84 3.56 0.68 0.56
Non 
sig

Table (2) shows that the values   of (t) calculated in 

the pre-tests in some body measurements, pre-tests, the 

skill performance of the volleyball receiving service and 

motor response are all smaller than the tabular value 

of (2.23) at a significance level (0.05) and a degree 
of freedom (10). The differences are not significant, 
which achieves the principle of equivalent of the two 

experimental groups.

Means, devices and tools used by the researcher:

Methods of data collection:

- Arab and foreign sources and references.

- Observation and experimentation.

- The resolution.

- Skill tests and motor response.

Tools and devices used in the research:
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- The volleyball court is legal.

- 20 legal volleyballs.

- Metal tape measure.

- Tape, whistle, stopwatch, and scientific hand 
calculator.

- A form for evaluating the technical performance 

and accuracy of receiving service the volleyball skill.

Selection of tests: - In order to determine the most 

important qualitative tests on the subject of the research, 

the two researchers approved the following: -.

First: - The accuracy of receiving service from 

the thrown balls : (1)

Purpose of the test: Measuring the accuracy of 

receiving service

Test requirements: Volleyball court, exercise 

bench, balls count (5)

Test description: The table is placed in the center 

(3), the laboratory stands in the center (6). The teacher 

who is standing in the center (6) of the second half of 

the court throws the ball to the laboratory, which in turn 

drops the ball onto the floor (his pass is used to receiving 
service with the arms).

- Each player has five attempts.

Register distance:

- Points for every correct pass, in which the ball 

falls on the bench.

- Points for every correct pass, in which the ball 

falls so that it touches the boundaries of the bench.

- Points for each valid pass, in which the ball falls 

within 3 m.

- One point for every valid pass in which the ball 

falls on either side of 3 meters.

- Each student has (5) attempts.

- The total score of the five attempts is calculated 

(total score of 20).

Nelson test for motor response: 

Exploratory experience: In order to control the 

study variables and find out what impediments to 
work and to ensure the qualitative exercises to develop 

the speed of the motor response and the physical 

intelligence-kinematic and the accuracy of the skill 

performance and the receiving service, the researcher 

conducted an exploratory experiment before the main 

experiment of the research, on 4/12/2020 on a sample 

from outside a sample the original research consisted of 

(6) students representing medium fatwa and those who 

did not participate in the basic experiment. The aim of 

this experiment was the following: -

- Knowing the suitability of the tests for the 

research sample.

- Knowing the time taken to perform the tests.

- Knowing the suitability of the tools used.

- Knowing the obstacles that may face the 

research process.

Scientific transactions of the tests:

The two researchers resorted to finding scientific 
parameters (truthfulness, consistency and objectivity) 

for technical performance and accuracy tests for the skill 

of receiving service e volleyball and the speed of motor 

response as follows: -

Validity: The validity of the content or content was 

used for the tests under discussion, as it was presented 

to a group of experts and specialists in the fields of 
(volleyball, tests, measurement and mathematical 

learning) and they unanimously agreed that these tests 

are valid and measure the characteristic to be measured.

Reliability: The two researchers obtained the 

stability parameter for accuracy tests of the volleyball 

transmitter receiving skill and the speed of the movement 

response, by re-testing, as the test was applied to a sample 

of (6) students from the Al-Fatwa intermediate stage of 

the second stage (the pilot sample) on 3/12/2020 and the 
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test was repeated on 10/12/2020, and by using the law 

of correlation (Spearman), the stability coefficient was 
extracted, where the stability coefficient was for each of 
the technical performance (0.95) and the accuracy of the 

performance (0.96) and the motor response (0.95)

Objectivity of the tests: Objectivity coefficient was 
obtained for the tests under consideration by evaluating 

two qualified and experienced arbitrators, and the 
objectivity coefficient was for each of the technical 
performance (0.95), the accuracy of the performance 

(0.94), and the motor response (0.90).

Field research procedures: 

Pre-test:

The researchers conducted the pre-tests on 

11/12/2020. 

Implementation of exercises:

Specific exercises were applied to develop the speed 
of the motor response and the skillful performance 

of reception and dispatch with the volleyball on the 

members of the experimental and control groups for the 

period from 12/15/2020 to 1/18/2021, as the vocabulary 

of specific exercises was included in the main part of the 
main section of the qualitative educational unit, which 

is physical and kinetic exercises associated with skilled 

and directed performance. Towards specific goals that 
depend on repetition, correcting errors, developing 

the speed of the movement response and receiving the 

service, according to what the teacher prepares the ball 

for In the school and under the supervision of the teacher 

of the subject, these vocabulary took a period of (4) 

weeks, with (3) educational units per week, and the total 

number of units was (12) educational units, the time of 

one educational unit was (90) minutes,

Post-tests:

The post-tests were conducted on 20/1/2021 under 

the same circumstances and conditions as the pre-tests.

Statistical means: The statistical package (spss) 

was used to process the data, and the following was used 

to extract the results.

- Mean.

- Standard deviation.

- Coefficient of torsion.

- Correlation coefficient (Spearman).

- (T) test for symmetric samples.

- (T) test for independent samples.

Presentation, analysis and discussion of results:

Presentation and analysis of the results of the 

tests of the experimental and control groups.

Presenting and analyzing the results of the 

experimental group tests (specific exercises).

Table (3) shows the arithmetic mean, standard deviations, and (t) test results calculated between the pre and 
post-tests of the experimental group (qualitative exercises)

N Variables
Measuring 

unit

Pre-test Post-test

T value
Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1 Motor response Second 3.82 0.84 2.65 0.42 3.78 Sig 

2 Accuracy of performance Degree 12.22 1.98 16.34 2.17 6.32 Sig 
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 The results of table (3) showed that the values   

of (t) computed between the pre and post tests for tests of 

motor response speed, body motor intelligence, and the 

accuracy of receiving service of volleyball in question 

were greater than the tabular (t) value of (2.57) with 

a degree of freedom (5) and at a level of significance 

(0.05), which indicates the presence of a significant 
difference, and for the benefit of post- tests.

Presentation and analyze the results of the 

control group tests:

Table (4) shows the mean, standard deviations, and (t) test results calculated between the pre and post-tests 
of the control group

N Variables
Measuring 

unit

Pre-test Post-test

T value
Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1 Motor response Second 4.12 0.54 3.67 0.37 3.16 Sig

2 Accuracy of performance Degree 11,12 1.62 13,15 2.78 4,34 Sig

The results of table (4) showed that the values   of (t) computed between the pre and post tests for the tests of body-

kinetic intelligence, the speed of motor response and the accuracy of the reception performance, the transmission 

with the ball in question, was greater than the tabular value of (t) of (2.57) with a degree of freedom (5) and at the 

level of significance. (0.05) this indicates the existence of a significant difference in favor of the post-tests.

Presentation of the results of (t) test between the experimental and control groups and their analysis:

Table (5) shows the means, standard deviations, and (t) test results computed in the post-tests between the 
experimental and control groups.

N Variables
Measuring 

unit

Pre-test Post-test

T value
Sig 
type

Mean
Std. 

Deviation
Mean

Std. 
Deviation

1 Motor response Second 2.65 0.42 3.67 0.37 2.84 Sig

2 Accuracy of performance Degree 16.34 2.17 13.15 2.78 5.91 Sig

The results of table (5) showed that the values   of 

(t) calculated in the post- tests between the experimental 

and control groups for tests of speed of motor response 

and technical performance and the accuracy of receiving 

service of volleyball transmission under investigation 

were greater than the tabular value of (t) of (2.23) with 

a degree of freedom (10) and at a level of significance 
(0.05), demonstrates a significant difference in favor of 
the experimental.

Discuss Results

Through the results presented in tables (5,4,3), there 
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were significant differences between the pre and post tests 
and in favor of the post tests, and for the experimental 

and control groups. On exercises for physical and kinetic 

qualities of strength, speed and agility, which played a 

“fundamental” role in developing these qualities and 

thus developing the accuracy of the skillful performance 

of the receiver, in addition to the “number of educational 

units, as it was (3) units per week” and the use of 

appropriate educational stresses related to the number of 

repetitions commensurate with the intensity of each skill 

exercise, which was of great importance in developing 

the speed of the motor response by developing the motor 

and physical characteristics associated with it and thus 

developing Skillful performance, reception, sending, as 

the teacher should give the largest possible number of 

repetitions when performing any exercise to develop the 

required characteristic(2). 

But these differences in which the control group 

members appeared are not as large as the differences that 

the experimental group members showed, which the two 

researchers attribute to the use of specific exercises that 
suit the quality of the skill and its specificity, as well as 
“the level of what is required to deal with them, to banish 

students’ boredom and push them seriously towards 

better performance because the various exercises made 

them eager to learn and stimulate different muscle groups 

according to the type of exercise, as “specific exercises 
are not an alternative means of learning, but rather they 

are a very important means that are“ indispensable and 

effective during the special preparation period ” (3) . 

Likewise,“ specific exercises should not be seen as 
being on the precaution, but rather they are a device with 

multiple physical and skill requirements” (4). 

The specific exercises contained in the main part 
of the educational unit are a mixture of physical and 

kinematic abilities (the speed of the kinetic response) 

accompanying the performance of the volleyball 

transmission reception, which are exercises mixed with 

the physical activity (movement) and the skill to be 

developed, as these exercises were given in a manner 

directed towards specific goals, as well as repetition 
with correcting errors, which made the beating student 

reach and develop through the implementation of these 

exercises, as “the student reaches the performance of 

the skill automatically through constant repetition” 
(5) , and this is consistent with what was referred to as 

“teachers are required to encourage students to perform 

as many exercise attempts as possible” (6), in addition 

to the specific exercises that took place from the time 
of the main part of the educational units, their effective 

effect was in raising the students’ efficiency, not in 
other characteristics, especially the explosive ability 

of the muscles of the arms and legs, the scientific 
controls of specific exercises have the importance of 
operating the largest possible number of muscles while 

improving old skills and developing physical fitness 
characteristics, through the interpreted results of the 

results that show that the development of the speed of 

the kinematic response and the skillful performance 

of the reception, the transmission with the volleyball 

is the outcome of the development of the physical and 

motor characteristics associated with the skill or activity 

required to be developed This is in agreement with what 

has been mentioned that specific exercises are aimed at 
developing the physical and psychological characteristics 

associated with the type of activity or sport chosen, 

aiming at learning the technical performance (technique) 

associated with that activity (7) .

Conclusions and Recommendations

Conclusions:

- The vocabulary of the specific exercises that 
were used had a positive effect on the development 

of the speed of the kinetic response and the skillful 

performance of the reception, the volleyball.

Recommendations:

- Emphasis on developing the speed of the motor 

response in early stages of learning, because learning on 

it in later stages requires a long time and a great effort 

from students and teachers.

- The necessity of introducing qualitative 

exercises (physical and kinetic) because of their 

positive impact on developing kinetic qualities and 

then developing the skillful performance of receiving 

volleyball.
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- Applying the suggested exercises to lower age 

groups, which is the junior group, because of its positive 

role in developing some motor characteristics.

- Conducting research and studies on other 

kinematic characteristics because of their great 

importance in developing the technical performance and 

accuracy of volleyball students in particular and other 

games in general. 
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Abstract

As for the research problem: There is a weakness in the physical fitness of the employees of the Babylon 
Governorate Police Department, which may create loopholes that prevent the achievement of the tasks 
and duties assigned to the employee of the police in pursuing wanted persons or raiding or confronting 
terrorists, and in light of the above, the researchers sought that the problem of the current study will answer 
on the following question: (What are the levels of physical fitness among employees of the Babylon 
Governorate Police Directorate and installations)?. Among the objectives of the research are: preparing and 
standardizing the physical fitness test battery for employees of the Babil Police Directorate and facilities, 
and getting acquainted with the special physical fitness of the employees of the Babylon Police Directorate 
and installations. The researchers used the descriptive method in the survey method for its suitability to 
the nature of work, and it represented the community of employees of the Babylon Governorate Police 
Department and the establishments included in the course of those eligible for promotion, the July schedule 
for the year (2021), and the research sample consisted of (142) affiliates, and they formed a percentage of 
(28.4%) of The research community, and they were chosen by a simple random method (lottery).

Keywords: Special physical fitness, employees of Babylon Governorate Police Directorate and installations.

Introduction

Feeling of security and safety is one of the most 

important human needs, whether in his home, at work, 

or in the other activities 1 of his daily life, and the 

members of the internal security forces are the most 

important pillar in achieving the stability on which the 

building of the modern state is based, as they assume 

many tasks, duties and responsibilities, through them, 

the citizen can enjoy the blessings of security and safety 
2 in his homeland. In order for the security man to be 

able to fulfill the tasks and duties assigned to him, he 
must have the capabilities of special physical fitness 
and to the extent that helps the member to perform the 

tasks and duties assigned to him without feeling tired 

and exhausted 3.

The special physical fitness is one of the physical 
characteristics that the affiliate must have and to the 
extent that he can use all his muscles in the face of the 

various resistances encountered in performing the duties 

assigned to him by the institution in which he works 

and thus enables him to succeed in confronting and 

overcoming them, and also expresses the ability of the 

body and its muscles 4 to withstand fatigue during the 

exercise of a certain activity or job assignment without 

feeling tired, and this is the amount of special physical 

fitness that must be provided for those who work in 
conditions that require long and arduous hours of work.

The importance of the research lies in the need 

for security institutions to make private fitness one 
of the basic criteria that must be applied to members 

of the security forces to achieve the highest quality 

of performance that will achieve the highest level of 

performance in the tasks assigned to it and thus increase 

security and safety with the least possible losses. There 

are convictions in the development of a special physical 

fitness, there will be creativity and dedication to work, 
which will clearly affect the performance of the security 
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component of its tasks and then achieve security.

Research problem :

Through the researchers’ observation and field 
follow-up of the many tasks and duties assigned 

to the security services in general and the police in 

particular, and the fact that the researchers are part of 

this security system, he noticed that there is a weakness 

in physical fitness, which may create gaps that prevent 
the achievement of the tasks and duties assigned to 

an affiliate. The police pursue wanted people, raid, 
or confront terrorists, in light of the foregoing, the 

researchers sought that the problem of the current study 

will answer the following question: (What are the levels 

of physical fitness among the employees of the Babylon 
Governorate Police Directorate and installations)?

Research Objectives: 

- Preparing and standardizing the physical fitness 
test battery for employees of the Babil Police Directorate 

and facilities.

- Identify to the special physical fitness of the 
employees of the Babylon Police Directorate and 

installations.

Research methodology and field procedures: 

Research Methodology:

 The researchers used the descriptive approach 

to suit it for the current study.

Community and sample research:

The research community included the employees 

of the Babil Governorate Police Directorate and the 

establishments who were included in the course of 

those eligible for promotion, the July schedule for the 

year (2021), and the research sample consisted of (142) 

affiliates, and they formed a percentage of (28.4%) of 
the research community, and they were chosen by a 

simple random method (lottery) ).

Search tools :

- Electronic balance industry (U.S.A) (2008 YA).

- Tape measure.

- (3) fox40 whistle.

- Five-pointed stadium, number (1).

- Suppression number (6).

- Manual stopwatch type (flott) count (3).

Field research procedures:

Fitness Battery:

After the researchers viewed a group of test batteries 

for a group of researchers, the researchers adopted a 

(physical - movement) test battery prepared by (Habib, 

2016) (1) to accept students of the Military College, 

being the closest to the researchers’ work in terms of the 

sample, work method and specialty.

Table (1) shows the target capabilities and abilities, the name of the tests, and the unit of measurement.

N Targeted capabilities and abilities Test name Measuring unit

1 Speed (40) meters ran Flying Mode Second

2 Muscular strength Abdominal exercises within (30) seconds Number

3 Endurance (600) meters ran around a square Minutes and parts

4 Endurance It ran in place (2) minutes Number

5 Flexibility Raise the torso up Cm

6 Agility Multidirectional slalom ran Second
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The researchers presented the battery to a group of 

(14) experts specialized in sports training and physical 

fitness to indicate whether the battery is valid or not, and 
it was found that the battery is suitable for the sample 

after the approval of all experts.

Fitness Battery Tests:

First - Maximum Speed:

Test name: Run (40) m from the flying start: (1)

Purpose of the test: Maximum speed measurement.

Test requirements: (2) stopwatch, number (3) 

funnel, (1) flag, football field.

Procedures: The test procedure area is defined by 
three lines, a first starting line and a second starting line 
10 meters from the first line, and an end line 30 meters 
from the second line and 40 meters from the first line.

Test description: The tester stands behind the first 
line, when the start signal is heard, the tester runs at an 

incremental speed that reaches its maximum range at 

the second starting line. An observer is assigned at the 

second line and raises his arm up and when the tester 

cuts the second starting line, the proctor lowers his arm 

down quickly and then the timer turns on The clock with 

this signal, and when the tester crosses the finish line, the 
timer stops the clock and calculates the time that the test 

takes between the signal given by the observer and the 

moment he crosses the finish line.

Test administration:

- Permission to start: it gives the start signal.

- Number of (2) observers for the second starting 

line: The task of each observer is to give a signal with his 

arm when the contestant crosses the second starting line, 

as the timer starts the clock with this signal.

- Timer: records the time the laboratory takes 

between the signal given by the observer to the finish 
line.

Register: The time taken by the laboratory in 

its questionnaire in seconds, to the nearest (0.01) of a 

second.

Second : Speed strength: (2)

Test name: Sitting while lying on the back from a 

bent knees position for a period of (30) seconds.

Purpose of the test: Measurement of the force 

characteristic of velocity of the abdominal muscles

Test requirements: Stopwatch (timer, recorder, 

monitor)

Test description:

- The tester will lie on the back, then bend the 

knees and pull the seat toward the side so that the 

distance between them is as small as possible.

- The tester interlocks the fingers of the hands 
behind the neck.

- One of the testers (the colleague) fixes the two 
lab heels during the test.

- When the tester is given the start signal, he sits 

with the knees touching the elbows and alternately.

- The laboratory continues to repeat the previous 

performance as many times as possible, until the end of 

the specified time within (30) seconds.

Instructions:

- The feet should remain on the ground for the 

duration of the test and slightly apart.

- Every time the laboratory lies on the back, 

it must touch the ground with the backs of the hands 

before sitting again.

- The laboratory gives only one attempt.

Register: Calculates the number of sitting times 

from lying down correctly within (30) seconds.

Third : Respiratory Periodic Endurance: (3)

Test name: The 600 m from high start ran around 

a square. 

Purpose of the test: Measuring competitive 
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periodic endurance.

Test requirements: Stopwatch, five football field 
(20 x 40m).

Test description:

- The tester is in the standby position behind the 

starting line in the high start position.

- When the signal is given, the laboratory runs 

around the pentathlon stadium five times, until it reaches 
a distance of 600 meters.

Register: Calculates the time for the tester from 

giving the start signal until it crosses the finish line to 
the nearest (0.01) of a second.

Fourth - General Endurance: (4)

Test name: It ran in place (2) minutes.

Purpose of the test: Measurement of general 

endurance.

Test requirements: Babil Police Training 

Directorate stadium.

Test description: The tester stands so that it faces 

the rubber thread, at the start signal stethoscope from the 

supervisor of the test, he runs steadfastly in a motion that 

does not allow him to leave his place, taking into account 

that the thread touches his knees while running, stops 

performing when he hears the signal of the supervisor 

of the timing after the lapse of (2) minutes from the start 

of the test .

Instructions: When the performance is compelled 

to climb the runway with both knees during the specified 
period of performance and not to allow partitions during 

the performance, the repetitions are canceled (the number 

of times the right leg is fixed from the knee and descends 
on the ground) that do not agree with the conditions

Register: Records the number of times the right 

foot hits the ground when performing the test correctly 

within a specified time of two minutes

Fifthly – Flexibility: (5)

Test name: Test the flexibility of lifting the torso 
from prone.

Purpose of the test: The test aims to measure the 

elasticity of the muscle material to the back.

Test requirements: A measuring tape or ruler is 

included.

Test description: The tester lies on the ground 

and intertwines the fingers of his palms behind his neck 
while his colleague helps him in stabilizing the hip and 

not allowing his body to move from under the belt, while 

the other colleague places the measuring tape or ruler 

perpendicular to the ground. Three seconds.

Register: The height of the chin is measured in 

centimeters in three seconds, to give us the degree of 

flexibility to be measured. 

Sixth : Agility: (6)

Test name: Slalom jogging between brackets.

Purpose of the test: Agility measurement.

Test requirements: 5 signs, a stopwatch.

Test description: From stopping at the starting 

line (one meter wide) which is 3 meters away from the 

first barrier, running between the four signs, which is 
one meter between each barrier and another, the time is 

calculated for the laboratory in two cycles.

Register: The laboratory calculates the time for two 

continuous cycles of a fitness indicator

Exploratory experience:

The researchers conducted the exploratory 

experiment with the help of the assistant work team on 

Sunday 3/1/2021, as the tests were applied on a sample 

consisting of (10) associates, randomly selected from 

the research community, and after the explanation 

and clarification of the importance of interaction in 
performing the tests that numbered ( 6) test and respond 

to how to perform and adhere to the special instructions 

for each test, and a sample of how the test is performed 

was presented, and the purpose of this experiment was to 
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find out how the assisting work team was in harmony and 
to know the difficulties they face in order to overcome 
them, the method for recording results in the different 

measurement recording units, and to know the time 

taken to perform each test and the total time for the tests.

The scientific basis for the tests:

First: Validity.

The researchers used the validity of the content or 

the content through the questionnaire form that was 

distributed to a group of experts and specialists in the 

field of sports training and fitness, totaling (14) experts, 
and all experts agreed to approve the final extracted 
battery that contains the (6) candidate tests..

Second : Reliability.

On Monday, January 4, 2021, the researchers 

selected for this experiment a sample consisting of (40) 

affiliates from the Babil Governorate Police Directorate 
and the establishments included in the course for 

those eligible for promotion, schedule July 2021, and 

they formed a percentage of (8%) from the research 

community, and they were chosen randomly. Simple 

and after explanation and clarification of the importance 
of interaction in performing tests and responding to how 

to perform and adhere to the special instructions for 

each test, the purpose of this experiment is to measure 

the stability of the tests, and after the passage of (7) days 

and on Monday, 11/1/2021, the researchers repeated the 

tests on the same sample, who are (40) affiliates, in order 
to verify the scientific basis for the test as shown in table 
(2).

Table (2) shows the value of correlation for tests and statistical significance.

N Test name Measurement unit Correlation value Sig type

1 (40) meters ran Flying Mode Second 0.81 Sig

2 Abdominal exercises within (30) seconds Number 0.79 Sig

3 (600) meters ran around a square Minutes and parts 0.80 Sig

4 It ran in place (2) minutes Number 0.85 Sig

5 Raise the torso up Cm 0.88 Sig

6 Multidirectional slalom ran Second 0.86 Sig

Third - Objectivity of the tests: As for the 

objectivity of the tests, their selection by experts and 

specialists in the sports field indicates that these tests are 
characterized by high objectivity and far from self-bias.

Distinguishing Capacity of the Fitness Tests 

Battery:

The researchers used this type of validity to 

determine the adequacy of the tests to distinguish 

between the high-level and the low-level group, the 

researchers arranged the raw grades obtained by the 

testers and converted them into standard grades that were 

arranged in ascending order for the sample members 

consisting of (40) affiliates from the Babil Governorate 
Police Directorate and the establishments included in 

the course for those entitled to promotion, schedule July 

2021, and they formed a percentage of (8%) from the 

research community , and their selection was in a simple 
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random way, and table (3) shows that.

Table (3) Shows the discriminatory ability of tests.

N Test name

Higher group Lower group

T value
Sig 
type

Mean
Std. 

Deviations
Mean

Std. 
Deviations

1 (40) meters ran Flying Mode 6.95 0.90 4.71 0.58 03.014 Sig

2
Abdominal exercises within 

(30) seconds
28.21 4.43 14.59 2.99 15.89 Sig

3
(600) meters ran around a 

square
4.80 0.36 2.53 0.25 31.91 Sig

4 It ran in place (2) minutes 1.77 22.85 82.95 22.38 3.48 Sig

5 Raise the torso up 8.98 0.77 8.01 1.09 2.85 Sig

6 Multidirectional slalom ran 39.92 6.28 37.31 6.17 2.21 Sig

Main experience:

On the date (01-4 / 2/2021), the main experiment 

was conducted on the rationing sample for the physical 

fitness test battery in the period on a sample consisting 
of (142) affiliates from the Babil Governorate Police 
Directorate and the establishments included in the course 

for those entitled to promotion, schedule July 2021, with 

a percentage of (28.4) %) Of the research community, 

and their selection was by a simple random method. 

Data were collected for the raw test scores because the 

units of measurement for the tests were different and 

were statistically processed, and the standard score was 

extracted for each test. The standard scores for the six 

tests were collected to be the standard score for each 

laboratory.

Statistical means:

Use the statistical bag (spss) in treating the results 

statistically. 

Presentation, analysis and discussion of results:

View the battery standard score results for 

fitness tests:

In order for us to study the physical fitness situation 
of the employees of the Babil Governorate Police 

Directorate and the facilities, the most important data 

related to the description of the levels achieved by the 

sample members in terms of physical fitness elements 
must be presented, as these levels are expressed in 

central values   of significance for the distribution of 
the values   obtained by the sample members in the tests 

concerned with measuring the elements of physical 

fitness (transition velocity, muscle strength, elongation, 
flexibility, and agility). After the raw results were 
statistically processed and in accordance with the special 

laws to convert them into standard degrees bypassing 

the different units of measurement for the fitness battery 
tests, as shown in table (4).
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Table (4) Shows the mean, standard deviations and torsion of the battery standard degrees and according to 
each test:

N
Physical 

attributes
Test name

Measurement 
unit

Mean
Std. 

Deviation
Skew ness

1 Speed (40) meters ran Flying Mode Second 5.004 0.99 0.801

2
Muscular 
strength

Abdominal exercises within (30) 
seconds

Number 5.00 0.99 0.718

3 Endurance (600) meters ran around a square Minutes and parts 4.99 0.99 0.49

4 Endurance It ran in place (2) minutes Number 5.005 0.99 0.081

5 Flexibility Raise the torso up Cm 5.0005 0.99 0.123

6 Agility Multidirectional slalom ran Second 4.99 0.99 0.901

Total 29.998 5.94 3.114

From Table (4) it becomes clear to us that the 

descriptive values   of the physical fitness tests differ 
from one test to another, whether at the level of one 

test or at the level of all tests, for example (running 40 

meters from the flying start) so the arithmetic mean of 
the test was (5.004) with a standard deviation (standard 

deviation). 0.99) and the torsion coefficient was (0.801), 
and with regard to the (Skew nesswithin (30) seconds) 

test, the arithmetic mean of the test was (5.004) with a 

standard deviation of (0.99) and the torsion coefficient 
was (0.718), with regard to the test (running 600 meters 

around a square), we find that an arithmetic mean of 
(4.99) was achieved with a standard deviation of (0.99) 

and a torsion factor of (0.49), the test (ran in place 

(2) minutes) was the arithmetic mean of (5.00) and a 

standard deviation of (0.99) and the torsion coefficient 
was (0.081), regarding the test which is (raising the 

torso up from prone), the arithmetic mean of the test 

was (5.0005) And a standard deviation of (0.99) and 

the Skew ness efficient was (0.123), the last test was 
(multidirectional slalom run), so the arithmetic mean of 

the test was (4.99) with a standard deviation of (0.99) and 

the torsion coefficient was (0.901). The researchers see 
the reason for this difference between the tests for one 

sample due to the fact that each of these tests measures a 

physical characteristic, a certain amount. 

What the researchers seek in this research is to 

know the levels that the members of the research 

sample have for the purpose of comparison in each of 

the tests concerned with measuring the elements of 

physical fitness, since these tests are varied in the units 
of measurement, some of them are measured by the 

second and its parts, some of them are measured by the 

number of times and others are measured in centimeters, 

accordingly, this measurement must be standardized by 

converting the raw degrees (resulting from the tests) 

to standard degrees and from them to standard levels 

that the research sample members have in each of the 

physical elements measured in this way that facilitates 

the process of comparing the important facts on which 

the societal facts are determined. 

In order for researchers to obtain the standard scores, 

they intended to extract the raw degrees of fitness as a 
whole, and for them, extracted the arithmetic mean and 

standard deviation for them, and they also set standards 

for them, after converting the raw grades to standard 

grades and placing them in special tables, the researcher 
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can extract any standard grade for any of the raw grades obtained by the sample members in any of the tests they 

underwent .

Table (5) shows the standard levels and their limits in standard scores and the frequencies observed at each 
level along with the percentage of the sample.

Levels very high high Acceptable Weak Very weak

Total

Limits of degrees 33.75 – 37.13
30.37 – 
33.74

26.99 – 30.36 23.61 – 26.98 20.23 – 23.60

Duplicates 17 49 53 16 7 142

percentage 11.97% 34.51% 37.32% 11.27% 4.93% 100%

Mean 29.998

Std. Deviation 5.94

Researchers did not stop at this limit, and rather 

its purpose was beyond the standard levels. One level 

is considered, for example, the degree (20.23 - 23.60) 

has a level (very weak), so the number of iterations is 

(7), with a percentage of the sample of (4.93%), and the 

degree (23.61 - 26.98) had a (weak) level, so the number 

of iterations was (16), with a percentage of the sample 

of (11.27%), and the grade (26.99 - 30.36) had its level 

(acceptable), so the number of iterations was (53), and 

by a percentage of the sample of (37.32). %), And the 

score (30.37 - 33.74) had a (high) level, so the number 

of iterations was (49), with a percentage of the sample 

of (34.51%), and the degree (33.75 - 37.13) had a level 

(very high), so the number of iterations was (17) and by a 

percentage of the sample of (11.97%), and the arithmetic 

mean was (29.998) with a standard deviation of (5.94). 

In the ratios between what levels achieved.

(Abu Hatab and Othman 1976) indicated that 

“standard grades are the best picture of raw grades 

conversion, and they express the distance the individual 

gets from the mean in light of the standard deviation of 

the distribution. After calculating both the mean and the 

standard deviation, the difference can be found between 

the degree obtained by the individual and the group 

mean, then the value of this difference on the standard 

deviation of the group, and in this way we replace the raw 

score with a derived degree indicating the individual’s 

position in relation to the group mean ”(Abu Hatab and 

Othman: 1979) (7) .

Conclusions and Recommendations

Conclusions:

- Reaching the standardization of a special 

physical fitness test battery consisting of six tests and for 
the physical characteristics (velocity, Endurance, agility, 

muscle strength, flexibility) for the employees of the 
Babil Governorate Police Directorate and the facilities.

- Reaching the extraction of five standard levels 
(very high, high, acceptable, weak, very weak) on the 

basis of the lower and upper limits of the standard scores 

obtained by the sample.

- Most of the sample was concentrated in the 

(acceptable) level.

- The associate who enjoys high physical fitness 
helps him to perform the duties and tasks assigned to 

him and endure all difficulties.
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Recommendations:

- Conducting continuous special fitness sessions, 
especially for those who are obese.

- One of the conditions for admission to the 

promotion courses from one rank to another for the 

police employee is to pass the physical fitness test 
battery, so it will be an incentive for the police employee 

to continuously maintain his own physical fitness.

- Paying attention to the provision of 

infrastructure, even in a simple form, such as sports halls 

and squares to perform sporting events in emergency 

regiments and divisions directorates, which makes it 

easier for the affiliated to perform sports even if it is in a 
recreational way, that a healthy mind is in a healthy body

- Activating and revitalizing the morning sport, 

there is always a curriculum for this topic, but it is not 

activated most of the time. 
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Abstract

The researchers in this study resorted to designing a smart training room to prepare special exercises to 
develop response speed, some movement abilities, and special basic skills of a goalkeeper, which are of 
great importance for preparing goalkeepers, the aim of the research is to design a smart training room to 
train goalkeepers of specialized schools at ages (12-14) years, and to prepare special exercises using the 
smart training room to develop the speed of response for goalkeepers of specialized schools of handball 
under the age of (12-14) years, and to identify the effect of special exercises. By using the smart training 
room to respond quickly to goalkeepers of specialized handball schools under the age of (12-14) years. 
The researchers used the experimental approach to design the two equal groups in the pre and post-tests. 
The researchers identified the goalkeeper research community in the specialized schools in the central 
Euphrates governorates affiliated with the Ministry of Sports and Youth, whose number is (25) goalkeepers, 
the researchers intentionally chose the Specialized School in Karbala Governorate and the late Zaki Sabbar 
School, where the experimental group is the Specialized School with (6) guards, and the control group is the 
late Zaki Sabbar School.

Keywords: training, impact, response, speed

Introduction

The importance of the research lies in preparing 

goalkeepers with high physical capabilities and skills that 

qualify 1 them to decide the results of matches through 

the use of the innovative smart training room designed 

by researchers hoping that it has a prominent role to 

develop this category so that it is an expressive means 

and is used by coaches to achieve the best results and 

shorten the time and effort 2. Scientific and technological 
progress plays a major role in promoting and paying 

attention to all aspects that contribute to improving the 

level of performance and achieving the best results. Due 

to the presence of special features that distinguish the 

goalkeeper from the rest of the players and the speed 

of movement response that the owner of this position 

(the goalkeeper) enjoys, he needs to pay attention to 

the aspects of training prepared for him to help him 

in carrying out his duties in the goalkeeping 3. The 

researchers noted that preparing goalkeepers depends 

on exercises using ancient methods that are far from the 

use of contemporary modern devices and technologies, 

as well as some weaknesses in the capabilities and skills 

of goalkeepers 4. Therefore, the researchers in this study 

resorted to this experience by designing a smart training 

room to contribute to this work. The scientific addition 
first and also contributes to the development of the 
goalkeeper’s capabilities, which are of great importance 

in the field of goalkeeping, which must be taken into 
consideration in order to raise the level of performance.

Research Objective:

- Designing a smart training room to train 

goalkeepers for specialized schools at ages (12-14) 

years.

DOI Number: 10.37506/ijfmt.v15i3.16227
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- Preparing special exercises using the smart 

training room to develop response speed and movement 

compatibility for goalkeepers of specialized handball 

schools under the age of (12-14) years.

- Identify the effect of exercises for using the 

smart training room on the speed of response and 

movement compatibility of goalkeepers of specialized 

schools of handball under the age of (12-14) years.

Research hypotheses:

- There is a positive effect of the exercises 

for the use of the smart training room on the speed of 

response and movement compatibility of goalkeepers of 

specialized schools of handball under the age of (12-14) 

years.

- The preference of the experimental group 

with the use of exercises in the smart training room in 

response speed and movement compatibility over the 

control group for goalkeepers of specialized schools of 

handball under the age of (12-14) years.

Research fields:

The human field: Handball goalkeepers for 

specialized schools in the central Euphrates region, ages 

(12-14) years.

Time field: From (19/11/2020) to (4/3/2021)

Spatial field: Al-shaheed Hall and Olympic Hall. 

Research methodology and field procedures: 

Research Methodology:

 The researchers used the experimental approach 

using the method of equivalent experimental groups for 

its suitability to the nature of the problem.

Community and sample research:

The researchers identified the research community 
as goalkeepers for the specialized schools of handball in 

the provinces of the Middle Euphrates, whose number 

is (25) guards of ages (12-14) years, as the first group 
(experimental) is training, they are the goalkeepers 

of the specialized school of handball for the Karbala 

governorate, which are (6), while the second group 

(control) consists of goalkeepers for the handball school 

of the late Zaki Sabbar of Karbala governorate, which 

trains with the coach, who are (6) Conduct homogeneity 

and parity between the two groups in influencing 
variables.

Means, devices and tools used:

- Note.

- The questionnaire.

- Tests and scales.

Search procedures:

Smart Training Room Design:

After discussions with the supervisors and the help 

of engineers specialized in this field about the idea of   
creating a smart room for training, for the purpose of 

training goalkeepers with hand reel, and to clarify the 

specifications of the designed smart training room, a 
summary of it and its parts will be presented with their 

own illustrations.

Determine the tests used in the research:

- Response speed test: (1)

- Coordination Test : (2)

Pre-tests:

The researchers conducted the pre-tests on the 

research sample on (Monday) 30/11/2020 at (four) in 

the evening at the closed martyr hall of the Ministry of 

Youth and Sports.

Main experience:

After completing the pre-tests, the researchers 

entered the exercises prepared for the handball 

goalkeepers assigned to the research sample, and 

according to the following:

- The start date for the exercises was on (Sunday) 

6/12/2020.

- The exercises were applied in the special 
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numbers stage.

- The duration of the experiment was (6) weeks 

distributed into (18) training units at a rate of (3) units 

per week, and the frequency of exercises was fixed for 
three units, after which the researchers changed the 

exercises used in the next unit within the vocabulary of 

the training program to benefit from the exercises and 
make appropriate adaptations.

- It has been agreed with the goalkeeper coach 

for their goalkeepers to give them the special exercises 

scheduled for them at the beginning of the main part 

of the specialist center on days (Sunday, Tuesday, 

Thursday), and after completing the special exercises 

they are integrated again with the team to complete the 

training unit for them under the supervision of a coach 

the specialized center, as well as that, the control group 

was trained with their trainer at the Karbala Olympic 

Hall.

- The researchers determined the intensity of the 

exercise between (90-100%).

- The time for performing the exercises ranges 

from (40-50 minutes) from the beginning of the main 

part of the training unit, which ranges from (90-95 

minutes).

- The researchers took into account the stability 

of training volumes and the convergence of training 

stresses between the experimental and control groups.

- The researchers used the repetitive training 

method.

- The end of the experiment was on (Thursday) 

28/1/2021.

Post-tests:

The researchers conducted the dimensional tests 

on the research sample on (Sunday) 7/2/2021 at exactly 

four o’clock in the evening at the Al-shaheed Hall of the 

Ministry of Youth and Sports, taking into account the 

same conditions and conditions in the pre-tests.

Statistical means:

The researchers used the (SPSS) statistical system 

for social sciences through the following statistical 

treatments:

Presentation, analysis and discussion of results:

Presentation, analyzing and discussing the 

results of the tests in the pre and post measurement 

of the two research groups:

Presentation and analyzing the results of the tests 

in the pre and post measurement of the two research 

groups:

Table (1) shows the arithmetic mean, standard deviations, differences, the calculated (t) value, and the level 
and type of significance for the experimental group in the pre and post-tests.

Tests

Pre-test Post-test
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T value
Sig 

level
Sig 
type

Means
Std. 

Deviations
Means

Std. 
Deviations

Response speed 1.27 0.041 1.03 0.06 0.237 0.077 7.537 0.001 Sig

Coordination 9.33 0.82 17.17 1.17 -7.83 0.753 -25.49 0.00 Sig

At the level of significance (0.05) and the degree of freedom (5)
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Table (1) shows the statistical indicators of the 
results of the tests in the pre and post measurement of the 
research variables that the members of the experimental 
group. The results in the post-test showed that the average 
values   (for response speed) were less than in the pre-test, 
and there was a fundamental change between the two 
tests in favor of the post test because this variable has an 
inverse value, because it depends on the time factor, that 

is, the lower the arithmetic mean, the better the level. 
As for the (Coordination) variable, the value of the 
arithmetic mean was greater in the post-test than the pre-
test, and a significant change occurred between the two 
tests in favor of the post, and this is what the significance 
levels indicated as they were less than the significance 
level (0.05), which indicates the presence of significant 
differences Between the two tests.

Table (2) shows the mean, standard deviations, differences, the calculated (t) value, and the level and type of 
significance for the control group in the pre and post- tests.

Tests

Pre-test Post-test
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T value
Sig 

level
Sig 
type

Means
Std. 

Deviations
Means

Std. 
Deviations

Response speed 1.27 0.038 1.17 0.038 0.102 0.07 3.573 0.016 Sig

Coordination 9.17 1.17 13.8 1.17 -4.67 2.07 -5.534 0.003 Sig

At the level of significance (0.05) and the degree of freedom (5)

Table (2) shows the statistical indicators of the 

results of the tests in the pre and post measurement of 

the research variables that the control group members. 

As the results showed that the values   of the arithmetic 

means of the variable (response speed) were less in 

the post test than the pre-test, and a significant change 
occurred between the two tests and in favor of the post-

test since this variable has an inverse value, i.e. the lower 

the arithmetic mean, the better the level, because it deals 

with a factor time by analogy. While the (Coordination) 

variables, the value of the arithmetic mean was greater 

in the post-test than the pre-test, and a significant change 
occurred between the two tests and in favor of the 

post, and this is what the significance levels indicated 
as it was less than the significance level (0.05) for all 
research variables, which indicates there were significant 
differences between the two tests.

Discussing the results of the tests in the pre and post 

measurement for the two research groups:

With regard to the control group, the researchers 

attribute that the reason for this development that 

occurred to it and to all the variables discussed is the 

regularity in the training process and work according to 

a prepared and organized curriculum also by competent 

trainers who were chosen by the Ministry of Youth and 

Sports for this purpose, it is certain that the development 

of individuals will occur, this is for a group. As organized 

sports training leads to an increase in the efficiency of 
the functioning of the functional apparatus, especially 

the nervous and muscular systems, and this is directly 

evident in the ability of muscles to produce strength 

with an increase in the speed of muscle contraction and 

decision-making (Muhammad Hassan Allawi and Abu 

Al-Ela Abdel Fattah) (3). 

And that repetition plays a big role in the training 

process, especially for young age groups, this is 

confirmed by (Muhammad Hassan Allawi). The player 
cannot learn and acquire a lot of skills, knowledge, 

behavior, etc. from one time only, as it is necessary 

to repeat and practice to ensure access to an adequate 
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degree of success and mastery (4).

The training of the goalkeeper has also become 

of great importance, so that the training is special and 

at the hands of a coach specializing in this particular 

center. Gerd Langehoff emphasized, “The coach should 

improve the selection of whoever coaches him to keep 

the goalkeeper as one of the most important players 

who clearly influence the course of the match and direct 
the players despite The goalkeeper’s most work is 

defensive” (5). 

As for the experimental group, the researchers 

attribute to the effectiveness of the exercises prepared 

in the smart training room the reason for developing 

the studied variables while continuing and adhering 

to them according to the deadlines for their results, 

as the exercises inevitably lead to the development 

of the goalkeeper’s level, “if it is built on a scientific 
basis in organizing the training process, programming 

it and using intensity appropriateness and observation 

of individual differences as well as the use of optimal 

repetitions and effective intermittent breaks under the 

supervision of specialized trainers under good training 

conditions in terms of place, time and tools used ”(Saad 

Mohsen Ismail), in addition to“ Training in specific 
exercises leads to an improvement in the capacities of 

the different stages of the age, especially the juniors ( 

Sharma) (6) .

 The researchers believe that special exercises in 

the smart training room through the use of the innovative 

exercises on the chest, the Reaction X device, the 

rebound wall and the virtual reality glasses (VR) within 

a sound and interesting scientific methodology, helped 
the sample to achieve high speed and compatibility 

by identifying the performance requirements. Proper 

locomotion related to the required motor ranges, timing 

and correct alignment of the motor link between its parts, 

“that such kind of training has an important effect on 

the speed of training beginners when compared to other 

methods and methods used to learn motor skills” (Walf 

droge) (7).

The use of the method of repetitive training has an 

effective effect on the development of the nervous system 

and its adaptation on the speed of decision-making, 

improving the work of receptors and neurotransmitters, 

increasing the neuromuscular compatibility within the 

muscle, and increasing the frequency of nerve impulses 

to stimulate the muscles at high speed (Bastutsi Ahmed) 
(8).

Also, these special exercises in the smart training 

room helped the trainee acquire the ability to organize, 

coordinate and arrange for the instructions and nerve 

cells sent from the brain to the muscles and working 

parts of the body, so that the continuous repetition of 

these exercises contributed to the development of the 

ability to send and organize specific and different nerve 
signals in terms of the direction of movement. And 

strength to multiple parts of the body at the same time 

(Wajih Mahjoub and Ahmed Badri) (9).

This was confirmed by Muhammad Tawfiq that it 
is necessary to use modern equipment and techniques 

during the training of handball goalkeepers, because they 

have a positive effect in blocking balls from different 

directions and heights (Muhammad Tawfiq Al-Wailili) 
(10).

The exercises for the use of the prepared smart 

training room also focused on improving the researched 

variables, especially response time, which has a 

significant impact on the goalkeeper’s performance with 
hand reel, as the position of the goalkeeper often requires 

a wide response speed in addition to his high mobility 

expectation. He has to make several reactions to the ball 

and deal with it, especially when it is sudden and fast 

towards the goal, and this is what Kamal Darwish agrees 

with, “as the success of the defensive and offensive 

performance of the goalkeeper requires that he be 

distinguished by many qualities, the most important of 

which is the speed of response to counter the attacks of 

opponents” (Kamal Darwish and others) (11).

Presenting and analyzing the results of the post 

tests of the two research groups and discussing them:

Presenting and analyzing the results of the post 

tests of the two research groups:
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Table (3) shows the mean, standard deviations, and the significant differences between the results of the 
post- tests for the control and experimental groups.

Tests Measuring unit

Experimental Control 

T value Sig level
Sig 
type

Means

St
d.

 D
ev
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s

Means

St
d.

 D
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ti
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s

Response speed Second 1.033 0.060 1.17 0.04 -4.593 0.001 Sig

Coordination Degree 17.17 1.169 13.83 1.169 4.939 0.001 Sig

At the level of significance (0.05) and the degree of freedom (5)

Through the results that appeared in table (3), and 

upon reviewing them, it becomes clear to us that there 

are positive differences between the measurement of 

the post-tests between the two groups, and in favor of 

the experimental group, the fact that the values   of the 

significance level were less than the level of error (0.05) 
and for all research variables.

Discussing the results of the post tests for the two 

research groups:

Response speed:

The researchers attribute the reason for the 

superiority of the experimental group members to the 

use of the smart training room in training, which helped 

them reduce the response time, which helped increase 

the speed of the guards, the gradation in the visual 

stimuli that the guard is exposed to from easy to difficult 
and from simple to complex, which makes it difficult for 
the guard to exercise and thus increase the number of 

motor units that help in the speed of muscle contraction 

of the muscles involved in the performance of the skill, 

this was confirmed by (Abu Al-Ela Ahmed Abdel-Fattah 
in Sports Biology and Sports Health), “The degree of 

muscle contraction increases as a result of the increase 

in the signal of the motor neurons, and this increase does 

not mean just the involvement of new motor units, but 

also the increase in the speed of the frequency of nerve 

signals of the small motor units” (12). 

Also, as the use of the smart training room is a strange 

and new medium for the research sample in the training 

method, as well as the use of multiple means such as the 

innovative bra, the Reaction X device, the rebound wall, 

and the virtual reality glasses (VR) as well as the rubber 

cords in the corners of the room and all these tools and 

devices helped in Increase the motivation of athletes that 

it is necessary to use modern equipment and techniques 

in goalkeeper exercises because of their positive impact 

on developing response time in general, the need to use 

modern equipment and technologies during goalkeeping 

exercises because of their positive effect in blocking 

balls from various directions and heights, which are 

within a sound and interesting scientific methodology 
that has worked to develop feeling, attention and speed, 

all of which contribute to the speed of response, and this 

is what Abu Al-Ela confirmed. As it is necessary for 
the exercises to perform the speed of response and its 

training by following a correct scientific methodology 
that works to develop the goalkeeper’s ability to sense, 

pay attention and anticipate the various stimuli of the 

game and his positions or the speed of decision-making 

based on the opponent’s movement and his reactions and 

responses ”(Abu Al-Ela Ahmed and Ahmed Nasreddin) 
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(13).

Here it should be noted that the work of the nervous 

system is divided into two parts, namely improving 

the internal compatibility between the motor units 

themselves and improving the external compatibility 

that takes place between the work of the different 

muscles as well that (the muscle must be equipped to 

carry out these contractions in terms of its ability to start 

quickly or from the process of increasing speed. Which 

depends largely on the compatibility between the work 

of the motor units and the nerve reflexes within the 
muscle and the harmonics between the arms, arm and 

feet on contracting at the highest speed as well as on 

their ability to relax and elasticity is an important factor 

to achieve high speed and good performance) (Amr Al-

Sukkari) (14) .

The researchers also see that increasing the use 

of stimuli in the smart training room, which was 

characterized by gradual and multiplicity in that one 

and similar to the course of play, helped to reduce the 

time spent quickly in decision-making in performance 

and then develop the speed of the movement response, 

which is one of the important factors to overcome the 

competitor and achieve a positive result. By increasing 

the number and diversity of stimuli and finding various 
alternatives to the response, a positive situation was 

created between the stimulus and the response, which 

worked to develop the level of performance through 

the various training used, this is what was confirmed 
by Muhammad Ibrahim Shehata and Muhammad Jaber 

Berekaa, “Experiences have shown that speed increases 

through the application of the main principles of an 

organized training increase, and the principle of gradual 

increase means that in the case of muscle contraction or 

a muscle group, a regular contraction against resistance 

to the increase in the speed of response” (Muhammad 

Ibrahim Shehata and Muhammad Jaber Berekaa)(15) .

Coordination:

The development of compatibility is an important 

requirement for a goalkeeper in handball, and its 

importance is evident in complex movements that 

require the movement of more than one part of the 

body simultaneously. Darwish also emphasized that 

compatibility is one of the important and necessary 

physical characteristics or elements of the handball 

goalkeeper, especially for young goalkeepers Or the 

start of playing the game “(Kamal Darwish)(16) .

The researchers believe that the development in 

compatibility came as a result of the exercises used in 

the smart training room, which indicates the extent of the 

importance of these various exercises in developing some 

important motor abilities that goalkeepers need, and this 

is what (Mahmoud Mowafi) referred to. (Coordination) 
general, simple and easy, then the vehicle in the start-up 

phase or the establishment phase, Abu Al-Ela Ahmed 

states that “the structured training process works to 

regulate and improve the neuromuscular compatibility 

processes in order to achieve the organization of the 

work of the motor units and the accuracy of estimating 

the resistance facing the muscle and the mobilization of 

the appropriate number of motor units that participate in 

muscular contraction”(17). 

The researchers also attribute the various exercises 

that he used in the smart training room to develop the speed 

of response, which effectively contributed to increasing 

the motor compatibility that came within unexpected 

situations and paths, through the interconnection between 

the work of the nervous and muscular systems as an 

integrated system, which helped stimulate the central 

nervous system Which plays a very big role in the process 

of finding the required compatibility between muscles 
and nerves so that contraction occurs at the desired 

moment and at the speed possible for the goalkeeper’s 

performance because “as compatibility requires full 

cooperation between the muscular and nervous systems 

in order to be able to perform movements that are used 

in the performance of more than one part of the body 

at a time. One “(Muhammad Subhi Hassanein), this is 

what is required by the basic skills of a goalkeeper with 

handball through high efficiency in the nervous and 
muscular systems and controlling voluntary muscles 

and directing them towards the desired goal, and that 

any defect in the work of the two systems affects the 

nerve signals received to the working muscles and then 

on the level of technical performance and accuracy, 
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being Precision is nothing but the ability of the player 

to control his movement system towards a specific target 
and it is an important component of the success of the 

performance “(Eliasz, Jerzy) (18). 

Conclusions

- The innovative smart training room has proven 

its efficiency and method of work by helping goalkeepers 
to train, as it is a valid means of performing the purpose 

through which it has contributed to exciting goalkeepers 

in completing the exercises with a high degree of 

accuracy and focus.

- The smart training room exercises have 

contributed to the development of response speed 

and some movement abilities and basic skills of the 

goalkeeper with hand reel.

- The exercises prepared by the coach for the 

control group contributed to the development of the 

speed of response and some movement abilities and 

basic skills of the goalkeeper with handball.

- Smart training room exercises are better than 

prepared exercises by the coach in developing the speed 

of response and some movement abilities and basic 

skills of goalkeepers with hand reel.

- The use of various exercises in the smart 

training room, thanks to the presence of various devices 

and tools within the vicinity of the training room, made it 

a suitable place for training of a modern and interesting 

nature for goalkeepers with hand reel.

Recommendations:

- Developing the smart training room to make 

more use of it in the training process as well as testing.

- It is necessary to use modern technologies and 

equipment during special goalkeeping exercises, as they 

have a positive effect in goalkeeper handball training 

in defending the goal to block balls from different 

directions and heights.

- The coaches’ adoption of the smart training 

room in the process of training goalkeepers with handball 

and developing their efficiency.

- Conducting similar studies to find out the effect 
of the smart training room on the process of training 

motor abilities, skills, and other sporting activities.

- Designing and making training devices locally 

and at a small cost that contribute to assisting coaches in 

teaching, training and preparing novice players. 
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Abstract

The importance of the research lies in the application of a modern training method for training handball in 
order to raise the player’s physiological and skill efficiency throughout the game and maintain a constant 
level of performance and resistance to fatigue, especially the ability to perform with the presence of lactic 
acid and benefit from it after converting it to energy. The research aims: To identify the effect of the dynamic 
lactate method on developing the tolerance for defensive and offensive performance of handball players 
under 19 years of age. The researchers used the experimental design with two groups of experimental and 
control, with pre and post- test, for its suitability to the nature of the problem. The researcher identified 
the research community with handball players in the Karbala Sports Club for the youth category of under 
19 years of age for the 2020-2021 training season, whose number is (16) players. By (7) players for each 
group. As for the most important conclusions, the results of this study demonstrated the effectiveness of the 
dynamic lactate method in developing endurance of defensive and offensive performance with handball 
among the players of the research sample, while the recommendations were, the researchers recommended 
that the dynamic lactate method should be used in the training units.. 

Keywords: Dynamic lactate, defensive , offensive ,endurance. 

Introduction

Reaching the higher levels of sports in the game 

of handball was not a coincidence. Rather, it came as 

a result of the effort and attempts 1 of scientists and 

specialists to find different scientific methods and 
methods to reach the athlete to the best levels, handball 

is a game with many physical requirements and this is 

due to the nature of the game, which necessitates making 

movements characterized by high intensity and with 

limited distances and a short period of time, so physical 

work is one of the basic requirements for the occurrence 

of necessary physical adapters that differ in their degree 

from other sports 2.

Handball is one of the group games of a competitive 

and exciting character, which developed significantly 
until it reached its current form, including defensive and 

offensive formations, physical and skill characteristics, 

and in this context there have been many studies on 

various areas of developing endurance performance in 

the game handball, especially the field Sports training 
as the main focus and the first pillar that contributes to 
raising standards 3.

The (dynamic lactate) method is considered one 

of the modern methods that aims primarily to raise the 

player’s physical and skill competence throughout the 

period of the match, especially in the second half and 

near the end of the match by preserving the level of 

performance and resistance to fatigue, and because it is 

the (dynamic lactate) method that works to supply the 

body with energy and vitality, which works with high 

alternating effort, and thus we find that one of its functions 
is to supply the body’s functional organs with energy and 

develop performance endurance in the presence of lactic 

acid and benefit from it after converting it to energy 5. 

DOI Number: 10.37506/ijfmt.v15i3.16228
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Continuing to perform efficiently throughout the time 
of the match without dropping the level, as endurance 

of performance is a major and fundamental requirement 

for handball players for the team’s supremacy in 

successfully completing attacks and the possibility of 

returning to defensive positions quickly and without 

stopping even in the last times of the match, from here 

came the importance of research to work on the dynamic 

lactate style and to know its impact on and withstanding 

the defensive and offensive performance of handball 

players under 19 years of age.

Research problem :

Through the researchers’ interest in the handball 

game and their follow-up to the matches and training of 

the Kerbala Sports Club, the youth group, they noticed 

that there is a slow transfer of the ball between the players 

during the attack and a slow return during defense to 

their defense positions, specifically in the last quarter of 
the match time, which prompted the researcher to apply 

a modern training method in training handball in order 

to raise the player’s physiological and skill efficiency 
throughout the game and to maintain a constant level 

of performance and resistance to fatigue, especially the 

ability to perform with the presence of lactic acid and 

benefit from it after converting to energy, therefore, 
the researchers decided to study this problem through 

knowledge of the effect of the dynamic lactate method 

in developing endurance for the defensive and offensive 

performance of handball players under 19 years of age.

Research objective:

- Identify the effect of the dynamic lactate style 

in developing endurance, defensive and offensive 

performance of handball players under 19 years of age.

Research hypothec :

- The dynamic lactate style has a positive effect 

on developing the endurance of defensive and offensive 

performance of handball players under 19 years of age.

Research fields:

The human field: Kerbala Sports Club handball 

players under the age of 19 for the 2020/2021 training 

season.

Time field: 10/11/2020 to 1/4/2021.

Spatial field: Muhammad Baqir al-Hakim 

gymnasium in Kerbala governorate and the physical 

physiology laboratory at the University of Kufa..

Research methodology and field procedures: 

Research Methodology

The researchers used the experimental design with 

two groups (experimental and control) with pre and 

post-test for its suitability to the nature of the problem.

Research community and sample:

The researchers identified the research community 
with handball players in the Kerbala Sports Club for the 

youth category of under 19 years of age for the 2020-

2021 training season, whose number is (16) players, and 

the research sample was chosen, which consisted of (14) 

players, and after excluding goalkeepers, it was divided 

into two groups (Control - experimental) and by (7) 

players for each group of them.

Homogeneity and equivalence of the research 

sample:

Homogeneity: 

Homogeneity was performed for the research sample 

in terms of (height, weight, age, training age, endurance 

of defensive and offensive performance with handball) 

using the (Leven test) as shown in table (1). 
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Table (1) Shows the homogeneity of the research sample.

N Variables
Measure 

unit

Leven test
Significant 

type 
Type sig

Calculated Level sig

1 Length Cm 1.080 0.319 Random Homogeneity

2 Weight Kg 0.000 0.986 Random Homogeneity

3 Training age Month 0.443 0.518 Random Homogeneity

4 Age Year 0.391 0.543 Random Homogeneity

5
defensive and offensive 
performance endurance

Minutes 0.292 0.599 Random Homogeneity

Table (1) shows the homogeneity of all variables 

and measures in the statistical treatment, as their value 

ranges (sig) greater than (0.05), which indicates the 

randomness of the differences and the homogeneity of 

the sample. 

Devices and tools used in the research:

Information-gathering tools and means:

- Note.

- Test and measurement.

- Questionnaire.

Devices and tools used in the research:

- Calculator (Lenovo) of Chinese origin, number 

(1).

- A digital scale for measuring weight of Chinese 

origin, number (1).

- A tape measure (Fetti) for measuring height of 

Chinese origin, number (1).

- (2) Korean-made EXILIM camera.

- An electronic stopwatch number (1).

- Hand balls (7).

- 12 plastic signs.

-  (2) whistle.

Handball defensive and offensive endurance 

test:(1)

The purpose of the test: Measure the player’s 

ability to withstand defensive and offensive performance 

with handball.

Tools : Handball court, hand balls, signs, stopwatch.

Performance description: The playing player 

stands on the 6m line, and upon giving the start signal, 

he makes defensive moves between the plastic cones 

between the 6m line and the 9m line three times, then 

he sets off to perform a lightning attack in the other half 

of the stadium and then performs the same previous 

performance between the 6m line and the 9m line, then 

he takes a handball placed on the 6m line and takes the 

ball stroke with a quick run to the 9m line in the other 

half of the stadium to shoot from outside it on the goal, 

and the performance is for three consecutive rounds 

without stopping as shown in the figure.

Test conditions :Commitment to defensive moves, 

and what came in the manner of performance.

Register: The performance time is calculated from 

the moment the start signal is made to the moment the 
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player left the ball during correction for the third round.

Figure (1) 

Demonstrates offensive defensive endurance test. 

Exploratory experience:

The fi rst exploratory experiment was conducted 
in the Muhammad Baqir Al-Hakim Sports Hall / 

Karbala Governorate on a sample of (5) on Wednesday, 

2/12/2020 for players from the research community, and 

the goal of this experiment was the following:

- Knowing the extent to which the research 

sample responds to the tests.

- Knowing the adequacy of the work team.

- Identify the suitability of the physiological 

equipment used in the test.

Pre-tests:

The researchers conducted the pre-test on the 

research sample at the closed Muhammad Baqir al-

Hakim hall in the Karbala governorate and in order to 

control the research variables on Tuesday 8/21/2020 and 

on Wednesday 9/21/2020 for a period of two days at 

exactly 3 in the afternoon, the researcher, with the help 

of the supervisor By conducting a pre-measurement to 

test the bearing of defensive and offensive performance.

Exercises (physical - skill) prepared by the 

researcher:

- The exercises consisted of (24) training units, at 

the rate of (3) units per week and training days (Sunday, 

Tuesday, Thursday).

- The intensity used in the exercises ranged 

between (80-90%) of the player’s maximum pulse, 

depending on the results obtained by the researcher from 

the pre-tests that will be conducted by the researcher and 

the exploratory experiment in which the intensity and 

time of performance were determined.

- The exercise time ranged from 30 to 40 minutes 

from the main section of the training unit.

- The researcher used the high intensity interval 

training method with the dynamic lactate method.

- The researcher used the number of heartbeats 

and time to determine the rest periods between the 

repetitions and the groups.

- The researcher, in cooperation with the trainers, 

supervised the warm-up process for the experimental 

group. The researcher also gave a model of the proposed 

exercises and their timing to the team’s coaches so that 

he could view them and unify training vocabulary in a 

way that does not negatively affect his work and training 

for the control group.

- The researcher took great care of the principle 

of diversity in exercises, which was used to raise the 

morale of the player and ensure that he would not feel 

bored by repeating or repeating some exercises, as well 

as by diversifying the places and method of work in the 

exercise.

- The exercises prepared by the researcher were 

applied in the special numbers stage. 

Main experience:

 The researcher applied the exercises prepared 

by the researcher using the dynamic lactate method 

on the experimental research sample for a period from 

12/12/2020 to 15/2/2021.

Post-tests:

The researchers conducted the post-test on the 

research sample at the closed Muhammad Baqir Al-

Hakim Sports Hall in Karbala governorate on Sunday 

14/2/2021 and Monday 15/2/2021, taking into account 

the same conditions and conditions in the pre-test as 
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possible for a period of two days at exactly the same time. 

3 pm: The researcher, with the help of the supervisor, 

made a pre-measurement to test the defensive and 

offensive performance.

Statistical means:

 The researcher used the SPSS statistical bag, 

using the following statistical methods: 

- Arithmetic mean.

- Standard deviation.

- T-test for symmetric samples.

- T-test for independent samples.

- Simple Correlation Lab (Pearson).

- Leven Test.

Presentation, analysis and discussion of results:

Presenting the results of the research groups, 

analyzing and discussing its:

Presenting, analyzing and discussing the results 

of the pre-post tests for the control group.

Table (2) shows the mean, standard deviations, the calculated (t) value, level and type of statistical 
significance for pre and post- tests of the studied variables of the control group
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Table (1). Presenting, analyzing and discussing the results of the pre-post tests for the experimental group.

Variables
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Presenting and analyzing the results of the dimensional tests of the control and experimental research 

groups and discussing them 

Table (4). The mean, the standard deviations, the value (t) calculated for independent samples, the level of 
test significance, and the significant differences between the results of the dimensional tests for the control 

and experimental groups for the searched variables.

Variables
Measure 

unit

Experimental Control

T value
Level 

sig
Type 
sig

Mean
Std. 

Deviation
Mean

Std. 
Deviation

Defensive and 
offensive performance 

endurance
Minutes 1.271 0.646 1.348 0.401 2.671- 0.020 Sig

Discussing the results of the post-tests for the 

research variables for two groups (control and 

experimental): 

Handball defensive and offensive performance 

endurance:

Through the presentation and analysis of the results 

of the tests and measurements before and after the control 

and experimental groups in table (4), it was revealed that 

there is a significant difference between the control and 
experimental research groups in the post-tests and for the 

benefit of the experimental group, for the defensive and 
offensive performance tolerance variable with handball.

The researchers attribute this development to the 

experimental group that the exercises used by the 

researcher (dynamic lactic exercises) had a role in 

developing this variable more than the exercises used 

by the trainer as the dynamic lactic exercises work and 

depend on the change of running speed within the group 

the one varies between fast, slow and moderate jogging, 

with fixed breaks between repetitions of the training 
period, this means that there is an effect in training that 

occurs between the period of fast and slow jogging. 

In other words, in periods of fast jogging and in high 

intensity, lactic acid accumulates in the muscle cells, 

after which this amount of lactate decreases with slow 

jogging with the next repetition due to the availability of 

oxygen in the slow jogging, which means a drop in the 

lactate level occurs during this period, then the lactate 

rises immediately after a sprint, and this means that the 

lactate will have a wavy movement between up and down 

in one group, according to the running speed and that this 

type of training method provides ideal special endurance 

conditions, and with this method the muscle cells will 

adapt to the accumulation of lactate and will also adapt 

to get rid of it by using lactate as an energy source during 

the recovery period of less intensity, which means that 

the lactate rates will be Variable throughout the recovery 

period between ups and downs, and this training gives 

the ability to withstand constant changes in different 

playing situations. Especially the handball game and this 

was confirmed by Jabbar Rahima Al Kaabi (2011), “It is 
stated that the dynamic lactate training aims primarily at 

developing special endurance, i.e. non-oxygen capacity, 

as well as general endurance, i.e. oxygen capacity, and 

it also develops and facilitates the player to use tactics 

against competitors during competition or Matches or 

tournaments, and the player also bears the competitors’ 

tactics during the competition and the different 
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conditions imposed by the oxygen debt (lack of oxygen) 

and the accompanying accumulation of lactic acid during 

the performance of those exercises or competitions “(2). 

The other reason is the nature of the exercises used in 

the training process based on scientific foundations in 
terms of the number of repetitions, intensity and periods 

of rest, as well as in terms of numbers and degree of 

similarity to a large extent from the conditions of real 

competition, with what these exercises contain in terms 

of skill and worked to develop endurance performance. 

Mufti Ibrahim (1988) states, “The closer the training 

condition is to the competition condition (the match), 

the more useful and effective the exercise is for the 

player, and it achieves the goals of reaching the level 

of endurance of match performance”(3). Muhammad 

Jamal al-Din and Nadia Hassan (1990) mentioned that 

physical preparation and skills improved the work 

of the heart, blood circulation and the entire internal 

organs of the body, as well as developing muscles in a 

consistent manner and at the same time paving the way 

for the development of performance endurance and the 

ability to economize in physical effort. The necessary 

specialization, and this applies to a large extent to the 

sport of youth and youth (4) .

The researchers believe that this development 

through the use of (physical-skill) exercises in a 

dynamic and directional lactic manner in the intensity of 

performance helped increase the tolerance of defensive 

and offensive performance as well as the principle of 

organizing these exercises and how to apply them within 

the training units, as training can be organized with 

what is consistent with the desired goal the principle 

of gradation from easy to difficult and from simple to 
complex, as “the rule of gradient works on the regular 

coordination and linkage between the exercises used in 

the training unit and the ascending height, intensity and 

size depending on the level of the player in training” (5).

Conclusions and Recommendations

Conclusions:

- The dynamic lactate approach positively 

improved the tolerance performance.

- The results of this study demonstrated the 

effectiveness of the dynamic lactate method in developing 

endurance of defensive and offensive performance with 

hand reel among the research sample players.

- The continuous training in the dynamic lactate 

method before the young players of the members of the 

experimental group led to the development of defensive 

and offensive endurance.

Recommendations:

- The necessity to use the dynamic lactate method 

in the training modules.

- Conducting a study to find out the effect of 
the dynamic lactate method in developing tolerance for 

defensive and offensive performance in another sporting 

event. 
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Abstract

Objective : To identify the efficiency of perfusion, weighted magnetic resonance imaging techniques and 
protocols in, evaluation of cerebral blood, flow, blood volume, & vascular, permeability of a tumor in the 
brain in correlation with viability of brain neoplastic tissues.

Material and Methods : One hundred and fifteen patients with histologically proven brain tumors were 
examined by 1.5 Tesla PHILIPS MR System. For four months, patients who were referred in an MRI 
assessment were included in this review. Conventional MRIs protocol, (axial T2WI (TSE), Axial T1WI 
(FSE), axial T2WI FALIR, axial T1WI post contrast). PW-MRI protocol axial Fast Echo –Echo Planner 
Image (FE-EPI) Neuro-T2

* Perfusion Dynamic Contrast Enhancement agent (DCE-MRI), (Gadolinium(Gd) 
contrast Magnevist).

Results and discussion: Magnetic Resonance Imaging in (10) patients (8.70%) revealed feature consistent 
with brain tumors (control cases), the brain has been evaluated by routine study or conventional (protocol 
C). (105) patients (91.3%) underwent examination with PW-MRI (FE-EPI) Neuro-T2* Perfusion (DCE-
MRI) ( protocol P). (18) patients (15.65%) with the anaplastic astrocytoma WHO grade (III), (17) patients 
(14.78%) with metastatic brain tumors, (15) patients (13.04%) with non-recurrence of post-operative brain 
tumors, (11) patients (9.57%) with high grade glioma, (10) patients (8.70%) with craniopharyngioma, (9) 
patients (7.83%) with glioblastoma multiform WHO grade IV, (9) patients (7.83%) with low grade glioma, 
(8) patients (6.96 %) with meningioma, the agemistocytic astrocytoma WHO grade(II) was the lowest 
diagnosed brain tumor (2.61%). 

Keywords: Perfusion MRI, Brain neoplasms, cerebral blood flow, cerebral blood volume, Vascular 
Permeability

Introduction 

Brain tumors are destructive diseases and the 

Cancerous brain tumors are uncontrolled. [1]. Cancer is a 

serious life-threatening disease. [2]. As a tumor grows in 

the cranium, it must displace or replace the surrounding 

tissue, the tumor growth-induced deformation of the brain 

– the so-called “mass effect” – can cause severe disability 

or death. Perfusion-Weighted Magnetic, Resonance, 

Imaging (,PW-MRI) offers a plethora of additional 

parameters to resolve the limitations of traditional MRI. 

PW-MRI can be used to image neovascularization, a 

hallmark of tumor progression [4]. Blood vessels are a 

closed passage system that carries blood across the body. 

The volume of blood that streams through capillary beds 

to a tissue is known as tissue perfusion. [5]. The circle 

of Willis is the most important intracranial pathway for 

collateral circulation. [3]. The most damaging disease 

is brain tumors, and cancerous brain tumors are not 

managed. [1]. The blood-brain barrier (BBB) divides the 

blood from the parenchyma of the brain and controls 

the distribution of energy metabolites. [6, 7]. The BBB is 

essential for maintaining a stable micro - environment 

DOI Number: 10.37506/ijfmt.v15i3.16229
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in the central nervous system. [8]. The integrity of the 

BBB is considered to be affected by tumors, this results 

in a highly heterogeneous vasculature known as blood-

tumor, barrier (BTB). [9]. Cerebral Perfusion is arguably 

one of the key physiologic parameters in the brain, 

because it plays a central role to ensure tissue viability 

and function, cerebral perfusion is responsible for the 

distribution of oxygen and nutrients and the elimination 

of waste products so we are not surprised to carry disease 

process during in one way or distribution cerebral blood 

supply. [11]. 

Research Hypotheses: (Index= CBF, Negative 
Integral = CBV, Mean Transit Time= MTT). [10]. 

Perfusion parameters have been calculated using this 

unit:- CBV: cerebral, blood, volume, the volume, of 

blood per, unit of, brain tissue, (4-5 ml/100g) . CBF: 

cerebral blood flow, or cerebral perfusion [11]. The 
amount of blood flow per minute per unit of brain tissue 
(50-60ml/100g/min) Vascular permeability MTT : 

mean, transit, time, difference in time between arterial 

and venous inflow and outflow MTT=CBV/CBF [12].

Material and Methods

A total (115) patients with pre and post-operative 

of brain tumors from the first of November 2020 to 
the end of February 2021 were retrospective reviewed. 

The following are the study’s eligibility requirements 

(1) All patients in this study were referred to radiology 

department from the Oncology clinic, and Neurological 

Sentence clinic the clinical examination with history of 

brain tumor that demonstrated brain tumors (neoplasms), 

in Babylon Province. (2) For gadolinium chelate, contrast 

agent, normal renal function test, normal serum creatinine 

test. (3) In patients with new diagnosis brain tumor 

before treatment with radiotherapy & chemotherapy.(4) 

Preparation, the Patients Before Examination on MRIs. 

Things that might affect the magnetic imaging: Hearing 

aids, Jewelry, Hairpins, Watches, Removable dentures, 

Eyeglasses, Wigs, Underwire bras, Metal-particle-

containing cosmetics, Make-up, especially eyelashes, 

Credit cards. This study include the number patient 

females (58) cases while the number of patients males 

(57) cases with all brain tumors distribution in the table 

2.1.

Table 1. The Distribution of studied sample according to Age Group, Age, Gender.

GROUPS

Cases(N=105) Controls(N=10) Total(N=115)

No % No % No % p. value 

Age groups <or =20 11 10.48 0 .00 11 9.57

0.006*

 

20-29 31 29.52 0 .00 31 26.96

30-39 10 9.52 0 .00 10 8.70

40-49 18 17.14 6 60.00 24 20.87

50-59 9 8.57 3 30.00 12 10.43

60-69 23 21.90 1 10.00 24 20.87

≥70 3 2.86 0 .00 3 2.61

Age Mean ±SD=39.50±19.42 Mean ±SD=44.5±18.9

 Total 105 100.00 10 100.00 115 100.00

Gender Males 50 47.62 7 70.00 57 49.57
0.176

Females 55 52.38 3 30.00 58 50.43
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Acquisition Images: The PHILIPS Achieva 1.5Tesla 

magnetic resonance imager was used to test all of the 

patients. Brain MRIs are typically done on the exam 

room sofa, with the patient supine, arms beside the trunk, 

ear plugs, and the head placed within the Birdcage head 

coil In the midline of the patient lies the longitudinal 

alignment red leaser light, while the horizontal alignment 

light passes through the nasion. With the patient’s head 

fixed in the head coil using a vacuum cushion. (10) from 
patients examined by conventional protocol axial T1WI-

SE, axial T2 WI-TSE, axialT2 FLAIR, axial T1 post 

contrast, (105) from patient examined by PW-MRI(FE-

EPI) (DCE). All the protocols in the (Table2.2).

Table 2: Parameters of MRIs 1.5 T Phillips Systems Protocol C & Protocol P

Study Sequence
Slice 

orientation 
TR
ms.

TE
ms.

FOV
Mm

Slice 
Thickness

Gap
Mm

Matrix

Routine Study

(Conventional 
protocol C)

T2WI-TSE Axial 5285.7 110.0 230x180 5mm  0 256x161

T1WI-SE Axial 650.0 15.0 230x180 5mm 0.5 256x163

T2 FLIAR Axial 6000.0 120.0 230x180 5mm  5 240x144

T1 post (Gd.) Axial 450.0 15.0 230x180 5mm 0.5 256x163

Additional 

Perfusion weighted 
MRIs (Protocol P) FE-EPI Axial 2485.5 40.0 220x220 5mm 0.5 88x89

PW-MRI T2
*Dynamic contrast enhancement(DCE) 

scan: Dynamic scanning the method for acquiring a series 

of MRIs for 40 dynamic scan, every nine milliseconds 

and eight-tenths he takes an image with one slice for 

each phase,(Gadolinium(Gd) contrast Magnevist (1mL) 

contains Dimeglumine gadopentetate 469mg, each vial 

or package contains 20 mL Bayer Pharma AG Germany, 

Gd using a standard dose 0.1mmol/kg - 0.2mmol/

kg body weight, viewing the wash-in and wash-out of 

contrast MRI to improve appearance &detection of brain 

tumors, appropriate venous access, The injection rate is 

best performed using an MRI injector with a flow rate 
of at least 2ml /S with a subsequent flash of 0.9% saline 
solution.

Post processing the PW-MRI: Raw data were 

imported into the Philips MR Systems all MRIs were 

transferred to a Unix workstation Images were displayed 

and processed with the software package MR Vision the 

software to post process these data is widely available 

and relatively straightforward to use, evaluation of 

the scan can be done with the” Neuro T2*perfusion” 

package, one calculation is based on a curve fit 
algorithm, from FE-EPI neuro- perfusion select image 

processing workstation using built-in analysis software 

to automatically.

ROI Positioning: The phase involves manually 

drawing a ROI along the tumor’s margins so that the 

program can correctly measure perfusion values. When 
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placing the ROI, careful care should be taken not to 

include the grate vessels, air, or surrounding fatty tissue, 

and to ensure that the ROI does not spread beyond the 

tumor’s margins. The ROI must be located at the inner 

margins of the tumor in all perfusion scan images. For 

this reason, an accurate assessment of all images must 

be performed in cine-loop mode. From Gamma Variate 

Fitting Through maps, to select the map of interest adjust 

Threshold strong, and select applay spatial smoothing 

strong and generate parameters (Index= CBF, Navigate 
Integral (NI)= CBV, Mean Transit Time(MTT)= 

vascular permeability). 

Result and Discussion

In current study, the distribution of the studied 

sample according to demographic characteristics, the 

mean age of study sample for cases M±SD =3.50 ±19.42 
while for control groups was M±SD=44.5±18.9. 31 
patients aged 20-29 years (26.96% ) were the highest 

affected age group while 23 patients aged 60-69 years 

old were the lowest affected age group (20.87%). 
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Figure (1) The figure shows the distribution of types of tumors according to gender 
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Figure (2) The figure shows that Anaplastic astrocytoma WHO grade ( III) is the higher brain tumor type, 
occurrence in (18) patients, while the lowest brain tumor is agemistocytic astrocytoma WHO grade ( II) ( 3) 

patients . 

Table 3: The Distribution the patients with classification brain tumors and normal patients according to 
parameters of perfusion weighted MRIs cerebral blood flow, blood volume, and vascular permeability

 N Mean Std. Deviation F test P. value

Index mL/100g /min
Primary 24 1.6400 .47274

11.663 .0001*

secondary 66 3.1011 2.54800

Normal 15 .5453 .26115

Total 105 2.4020 2.24891

NI mL/100g
Primary 24 24.3529 19.20694

6.011 .0031*Secondary 66 38.3992 39.60856

Normal 15 7.4000 1.51678

 Total 105 30.7602 34.46203

Vascular Permeability 
,MTT =CBV/CBF sec

Primary 24 15.4504 13.51087
 

.195

 

.824

Secondary 66 14.3714 11.04183

Normal 15 16.1520 7.38286

  Total 105 14.8724 11.15265
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The signifi cant differences were found primary, secondary brain tumors and normal patients Index p< 0.0001*, 
the mean primary M±SD=1.6400±0.47274, while the mean secondary M±SD=3.1011±2.54800. Regarding The 
signifi cant differences were found primary, secondary brain tumors and normal patients NI p< 0. 0031*, the mean 
primary M±SD=24.3529±19.20694, while the mean secondary M±SD=38.3992±39.60856 
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Figure (3.3) The Distribution the patients with classifi cation primary, secondary, and normal brain tumors 
according to all types of brain tumors 

As shown in Figure (3.4 ) Patients (41) years old male single mass post-operative recurrence tumors results 

correlation with histopathology, (protocol C) (a)T1WI, (b)T2 WI,(c) T2 FLAIR,(d) sagittal T2 WI, ( e) T1 post (Gd) 

contrast (p) perfusion weighted parameters (A Index, B NI, C MTT) 

     (a)                 (b)                      (c)                 (d)

   (p)A CBF          (p)B CBV      (P) C vascular permeability  (e) T1 post Gd

Figure (3.4) shows MRI of the brain tumors (Anaplastic astrocytoma WHO grade (III) in all protocols
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In our study, (10) patients evaluated with MRIs 

of the brain by protocol C ( conventional or standard 

examination) and (105) patients protocol P( perfusion 

weighted magnetic resonance imaging) showing the 

sensitivity and specificity to demonstrate the brain tumors. 
Protocol C shows the anatomical zone mass with limited 

diagnostic features consistent with brain tumors, while 

the (protocol P) was better than (protocol C), (protocol 

P) FE-EPI has sensitivity, specificity and diagnostic 
accuracy about (100%), the highest hyper-perfusion 

percentage about (78.26%), total time of these sequences 

less (1:49min). In this sequence we get (1040) images, 

in addition to that, the perfusion imaging technique is 

a hemogenous technique with using an intravenous 

contrast agents, gadolinium ,the method called EPI 

Neuro- perfusion T2* Dynamic technique. Dynamic 

contrast enhanced (DCE-MRIs) is the preferred method 

in-vivo [13]. We used (PW-MRI) sequence the new 

protocol for demonstrate (CBF), (CBV), and (vascular 

permeability). Sensitivity, specificity and accuracy 
were about (100%) in all types and grades of brain 

tumors. The glioblastoma multiform WHO grade IV 

type brain tumors mean was (M±SD=3.8344±3.92235), 
while the mean of Anaplastic astrocytoma WHO grade 

(III) was (M±SD=3.2344±3.15817). Sensitivity and 
specificity accuracy index was about (100%) in the 
patients with classification of brain tumors, the mean of 
primary brain tumors was (M±SD=1.6400±0.47274), 
while the mean of secondary brain tumors was 

(M±SD=3.1011±2.54800) in sixty six cases of (105) 
cases, also the mean in post-operative, non-recurrence 

brain tumors was (M±SD=0.5453±0.26115). NI 
sensitivity and specificity accuracy was (100%) about 
the site of all brain tumors. The significant differences 
were found primary, secondary brain tumors and control 

cases NI p< 0.0031*, the mean of primary brain tumors 

was (M±SD=24.3529±19.20694), while the mean of 
secondary was (M±SD=38.3992±39.60856). PW-
MRI can reflect tissue perfusion and microvascular 
permeability, and infiltrating tumors could be 
characterized by abnormal permeability, the significant 
differences were found in primary, secondary brain tumors 

and control cases, MTT p<0.824. MTT sensitivity and 

specificity accuracy was (100%) in all types and grades 

of brain tumors, the mean of Anaplastic astrocytoma 

WHO grade(III) was (M±SD=11.7617±6.26837).

In current study, the stage is very important 

determinant of survival [14], the highest diagnosis 

percentage (15.65%) the anaplastic astrocytoma WHO 

grade (III) of all type of brain tumors, while the lowest 

percentage (2.61%) with the agemistocytic astrocytoma 

WHO grade(II) Since MRIs can be used to determine 

tumor vascularity quantitatively, (PW-MRI) (DCE- 

MRIs) can be used to measure the tumor’s cerebral blood 

flow, which represents underlying tumor vascularity. 
High grade glioma, Anaplastic astrocytoma tend to have 

higher (CBF) and (CBV) than low grade glioma but 

lower (CBF) and (CBV) glioblastoma. In this study can 

be done with a 1.5 T MRI system or a 3T MRI device 

even provide us with more knowledge and specifics 
about brain tumors. 

Conclusion

Role of Cerebral perfusion weighted magnetic 

resonance imaging increase in detection of brain 

neoplasms the recently . FE- EPI Neuro- Perfusion 

T2
* Dynamic imaging after an intravenous injection of 

tracer is an attractive or efficiency technique to measure  
cerebral blood flow, cerebral blood volume, and BTB or 
vascular Permeability. A broad class of heterogeneous 

neoplasms, which will provide us with more knowledge 

and data about the brain tumors Glioblastoma multiform 

WHO grade (IV) is a tumors more aggressive and 

poorly differentiated tumor that percentage (7.83%) of 

all type of tumors occurs in males percentage (10.53%) 

more than females percentage (5.17%), and it is very 

malignant. This method is recommended by us. 
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Abstract

Background: Newborn health and survival depend on the care given to the newborn, although newborn 
care is a very essential element in reducing child mortality; it is often receives less than Optimum attention 
in maternal and child health programmers.1

Objective: To assess Nurses’ Knowledge Regarding Essential Newborn Care. 

Method: Descriptive cross-sectional hospital based study was conducted from January 2021 – Abril 2021 
at Bint al-Huda Teaching Hospitals. The sample included 35 nurses who agreed to participate in this 
study. The data was collected using self-administered questionnaire, questionnaire divided into two parts 
demographic characteristics, and midwives nurses’ knowledge regarding essential newborn care. Statistic 
data was analyzed by computer using statistical package for social sciences SPSS19 program and presented 
in simple tables and figures 

Result: In this research, (82.86%) of respondents interpreted newborn age correctly. is one of the components 
of worm chain. (51.43%) knew that the breast-feeding should be initiated within an hour and 60% of nurses 
knew that breastfeeding should be on demand. About (74.29%) of nurses identified immunization that taken 
at birth. Only (11.43%) of nurses was known that vitamin K at birth can be taken orally and intramuscularly. 
Around (25.72%) of nurses are conscious of the value of applying eye ointment for conjunctivitis prevention.

Conclusions: At birth, infant immunization was (74.29 %), breast-feeding (55.42 %), cord care (75.99 %), 
thermal care (80.95 %), eye care (58.09 %) and vitamin K (61.43 %). The overall awareness of nurses was 
strong, with (70.88 %).

Key word: Essential Nursing Care, Newborn, Newborn Intensive Care Unite

Introduction

Health and survival of newborns depend on the 

treatment provided to the newborn, while care of 

newborns is a very important element in reducing infant 

mortality; in maternal and child health programmers, it 

often receives less than optimal attention.(1)

The World Health Organization (WHO) has 

developed a set of protocols on essential newborn 

care, evidence-based cost-effective measures to 

improve newborn outcomes, to manage these issues. 

All stakeholders involved with the newborn, including 

health care providers and mothers, as well as the 

community and government, should use this protocols. 

These practice outlines include clean delivery and 

clean cord care, thermal protection, early and exclusive 

breastfeeding, eye care, birth immunization, extra care 

for newborns with low birth weight, early detection 

of problems or hazard signs, and newborn illness 

management. (3) For the development and healthy life 

of a baby, newborn care is very important, care takes 

place immediately after birth, in the transition period, 

and during the postnatal period.(4,5) All newborns need 

essential newborn care to minimize the risk of disease 
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and maximize their growth and development (1) 

          Globally, almost 40 % of all deaths in children 

under five are among newborn infants every year, 75 
% of newborn deaths occur in the first week, and 25 
% occur within the first 24 hours and die in the first 24 
hours. Globally, almost 40 % of all deaths in children 

under five are among newborn infants every year, 75 
% of newborn deaths occur in the first week, and 25 
% occur within the first 24 hours and die in the first 24 
hours.(1)

     Many newborn emergencies will also be prevent 

by this care. The umbilical cord, for example, may be 

the most common source of newborn sepsis and tetanus 

infection, and good treatment of the cord may reduce the 

risk of these serious conditions. There is a significant 
protective effect of exclusive breast-feeding against 

infections. Early breast-feeding and keeping the child 

near the mother decreases the risk of hypothermia and 

hypoglycemia. (6) 

       One strategy for improving newborn health 

outcomes is the promotion of essential newborn care. 

Nurses have a unique opportunity which provide 

knowledge-based care and to prevent newborn 

infections. Due to the helplessness of the newborn 

infant, nursing staff must meet his needs initially. With 

a newborn infant, nursing care does not stop in the 

formation of a family unit; interaction with the parents 

is also important.8

Essential newborn care (ENC) is a holistic approach 

designed through interventions to enhance the health 

of newborns. It involves essential preventive newborn 

treatment such as control of temperature, care of the 

eyes and cords, and early and exclusive breastfeeding; 

administration of vitamin K, immunization, and early 

identification of problems or indications of risk. (7) 

If they are born, well, small or unwell, critical 

newborn care is the care needed for all neonates. It 

requires proper preventive treatment, routine care and, 

if appropriate, resuscitation at birth and care for sick 

and small babies. The efficacy of reducing mortality 
and morbidity would rely to a large degree on the 

engagement and skill of the health workers responsible 

for newborn care. (6) 

        In order to ensure an improved newborn 

outcome, the World Health Organization has developed 

a series of simple, cost-effective interventions that can 

be use by both the health care worker and the primary 

caregiver. WHO Critical Newborn Care components 

include specific preventive measures such as cord care, 
breastfeeding, warmth, eye care, immunization, vitamin 

K administration, and early hazard identification signs.(3) 

Materials and Methods 

Study designs: Descriptive cross-sectional hospital 

based study conducted to appraisal midwives nurses’ 

knowledge regarding essential newborns care from 

January 2021 – Abril 2021 at Bint al-Huda Teaching 

Hospitals.

Study area: The study was carry at Bint al-Huda 

Teaching Hospitals. Which is located in Thi-Qar 

governorate. It contains a newborn intensive care unit 

(NICU), intensive care unit (ICU), delivery rooms, 

postnasal and privet word. 

Study population: Nurses worked at Bint al-Huda 

Teaching Hospitals in newborn intensive care unit. 

During period of January to Abril 2021. 

Sample size: 35 nurses working at Bint al-Huda 

Teaching Hospitals in newborn intensive care unit.. 

Statistic and Analysis: The data was analysis by 

computer using statistical package for social sciences 

SPSS, the method is descriptive using mean stander 

deviation and using frequency and %age. 
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Result 

Table (1) Distribution of Midwife nurses overall nurses’ knowledge (N=35)

Items of knowledge Items F. P. k.

1. ENC and Newborn 
age

Newborn age
Is from birth up to one year 9 25.71%

74.29%Is from birth up to 28 days 28 74.29%

2.Umbilical cord care

Instruments used for cutting the 
cord 

New blade or Scissor 32 91.4%

 

75.99%

Any Scissor 3 8.6%

Materials used to tie the cord 
New clamp 33 94.28%

Rope 2 4.72%

The tie of the cord should be
Well tie 34 97.15%

loose 1 2.85%

Materials applied to the cord
Nothing applied 22 62.85%

Sprit 13 37.15%

Umbilical cord should be
Cover 12 34.29%

UN cover 23 65.71%

 3.Thermal care

Time of wiped / dried and 
wrapped of newborn

before delivery of placenta 28 80%

 

80.95%

after delivery of placenta 7 20%

Place of the newborn after birth

 (skin to skin contact) the mother’s 
chest

32 91.43%

beside the mother 3 8.57%

Benefit of skin to skin contact 
(kangaroo mother)

Effective thermal control 29 82.85%

Interfere with breastfeeding 6 17.15%

Mother care (Kangaroo)
Especially use for low birth weight 21 60%

Must be uses for all babies 14 40%

Know about worm chain 
Yes 27 77.15%

No 8 22.85%

4.Hypothermia 

 care

Hypothermia occurs when 
the body temperature become 

below 36.5o

YES 33 94.28%

 

86.56%

NO 2 5.72%

Signs of hypothermia
Lethargic, Suck poorly 34 97.14%

Vomiting, red eyes 1 2.86%

Can Hypothermia as 
complication lead to death

Yes 33 94.28%

No 2 5.72%

Newborn first wash/bath.
within one hour 14 40%

At least 24 after birth 21 60%
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5.Eye care

Cleaning of the newborn eyes 
With sterile swab 25 71.42%

 

58.09%

With cotton 10 28.58%

Method of eyes cleaning
from inner to outer 27 77.15%

from outer inner 8 22.85%

Preventing conjunctivitis by 
applying eye ointment within 

one hour of birth:

Yes 9 25.72%

No 26 74.28%

 

6.Breast feeding

Breast Feeding initiation
within 1-2 hours 17 48.58%

 

55.42%

within an hour 18 51.43%

The sign of good latching or 
attachment of newborn when 

breast feed is

Nipple and areola within the 
newborn mouth 

20 57.15%

only the nipple 15 42.85%

The frequency of newborn 
feeding per day

On demand 21 60%

6-10 times every day 14 40%

 

7.Vitamin K

Vitamin k given at birth
Intramuscularly 31 88.57%

 

61.43%

Intramuscularly and orally 4 11.43%

Vitamin K given to prevent
Infection 12 34.29%

bleeding 23 65.71%

Vitamin K at birth given as
prophylaxis 31 88.57%

therapeutic 4 11.43%

Dose of vitamin K for term 
newborn

0.5 mg 12 34.29%

1.0 mg 23 65.71%

8.Immunization at 
birth

At Birth 
BCG,HBV,OPV 26 74.29%

74.29%
DTP,BCG,OPV 9 25.71%

overall total nurses’ knowledge 70.88%

ENC = Essential Newborn Care         F = Frequency               P = %age              k = Knowledge 

Cont... Table (1) Distribution of Midwife nurses overall nurses’ knowledge (N=35)

In the research, all nurses indicated that they 

had knowledge about critical care for newborns. 

Approximately 74.29% of nurses were correctly informed 

of the newborn 91.4% of responding nurses are aware of 

recent blade or scissor cutting of the umbilical cord. The 

correct answers concerning umbilical cord tying were 

stated by (94.82%). In addition, 97.15 % remembered 

that the tie was meant to be a fair tie. 62.85 % mentioned 

the correct response to the material added to the heart. 

Of the total respondents, 65.71 % of nurses must be 

left expose without any dressing to correctly respond 

to umbilical stump. The average overall awareness is 

75.99 %. The nurses (80 %) stated the correct response 

from the nurses about the wiped/dried and wrapped 

time of the newborn. Around 91.43% of the responding 

nurses replied correctly with respect to the immediate 

placement of the newborn. The correct response to 

kangaroo mother treatment was referred to by (82.85 

%). 77.15 % of responding nurses said that they knew 
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about the worm chain. 94.28 % of the responding nurses 

gave a correct response to the concept of hypothermia; 

the correct answer to the signs of hypothermia was state 

by the (97.14 %). The correct response to hypothermia 

complications was stated by (94.28 %). 60 % suggested 

the right response for newborns to the first bath. Total 
awareness is 86.56%.71.42 % of responding nurses 

reported the correct response about the cleaning of 

newborn eyes. Around 77.15 % of nurses correctly 

referred to the eye cleaning process. Around 25.72 % 

of responding nurses answer correctly that it should 

avoid the application of eye ointment within one hour 

of birth can prevent. The average overall knowledge is 

58.09%. Around 48.58 % of responding nurses respond 

correctly to the time of initiation of breast-feeding. 

Although 57.15 % of responding nurses gave, a right 

response about the breast-feeding sign of successful 

latching.60%age of nurses listed the frequency of breast-

feeding per day as the correct response. Total knowledge 

is 55.42%. 10.4% of nurses discussed the method in 

which vitamin K should be given at birth as the correct 

answer. Approximately 65.9 % of nurses responding 

gave the correct response about the reason that vitamin 

K was provided. The vitamin K given as prophylaxis at 

birth is correctly mentioned by about 89.6 % of nurses. 

Regarding the term vitamin K dosage, about 65.2 % of 

nurses reported the correct response for newborns. The 

total knowledge average was 77.5 %. 74.29 % of the 

responding nurses mentioned the right immunization 

response.

Table (2): Distributions of participants according to their years of experience& qualification (no=35)

Item Frequency %age

years of experience
years of experience between (1-5years) 29 82.86%

years of experience more than five years 6 17.14%

qualifications

Diploma 25 71.43%

B.Sc. 9 25.72%

M.Sc. and above 1 2.85%

This table showed that about 82.86% of participants 

have years of experience between (1-5years) and 17.14% 

more than five years. Majority had diploma (71.43%), 
while (25.72%) carried B.Sc., and 2.85% post graduate.

Discussion

The answer of all nurses that they have information 

about essential newborn care; while all nurses answered 

that about 28 (74.29 %) that understood correctly 

newborn age had information about essential newborn 

care.

Approximately 23 (65.71 %) of nurses in this study 

knew that umbilical cord should be exposed without 

applying any substance in the cord 32 (91.4 %) of nurses 

knew that umbilical cord should be cut with new blade or 

scissor and bound with new clamp, and the bond should 

be well tied. The chosen maternity hospital in Bagalkot, 

India, conducted a similar study in 2011. This study 

showed that, on average, 72.73 % of 100 staff nurses 

had strong knowledge about umbilical cord infection 

prevention.

With regard to thermal treatment, about 28(80%) 

of responding nurses knew that newborns should be 

cleaned and/or dried before placenta delivery, and about 

32(91.43%) of responding nurses knew that the newborn 

was put on the mother’s chest immediately after birth. 

Around 82.85 % of nurses are also conscious that efficient 
thermal management is kangaroo mother treatment. 

Nurses out of response 21 Nurses out of response 21 

(60 %), Wear mentioned they knew about the worm 
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chain, and about 27(77.15%) of nurses know that breast-

feeding is one of the worm chain’s components.

The Ultimate Personage Approximately 33 (94.28 

%) of participants correctly described hypothermia, and 

34 (94.18 %) know the symptoms of hypothermia, and 

about 33 (94.28 %) of nurses are aware that death can be 

caused by hypothermia. The overall level of awareness 

was 86.42 % of 21 (60 %) of responding nurses aware 

that bathing of the newborn should be at least after 24 

hours and favored on the second day.

A review of research reports regarding knowledge 

of Newborn Hypothermia in health professionals 

showed the result as about 51.8% of the subjects defined 
Newborn Hypothermia correctly , Lethargy, refusal 

of feed and cold to touch was mentioned as common 

symptoms of hypothermia by 77.5%. 

More than half of 71.42 %of nurses knew that 

newborn eyes should be washed with sterile swab, 

and about 25 (77.15%) of nurses knew the method 

of cleaning the eyes correctly, but only 9 (25.72 %) 

of responding nurses knew the value of applying eye 

ointment to avoid conjunctivitis, the overall awareness 

level was 58.09 %.34 

More than half of participants in breast-feeding 17 

(48.57%) understood that breast-feeding should start 

within one hour, as suggested by the WHO, and about 20 

(57.15 %) of responding nurses were aware of the sign 

of a successful breast-feeding latch. 21(60%) of nurses 

recognized that breast-feeding should be on demand, 

with a total awareness level of 55.42%. Similarly, a 

cross-sectional descriptive survey was done in obstetric 

units in Cape Town; a random sample of 45 nursing staff 

was drawn working in the obstetrics department. The 

results showed that the level of knowledge on exclusive 

breastfeeding among nurses was 62.4%. (35) 

In this research, only 4 (11.43 %) of nurses knew 

that vitamin K can be taken orally and intramuscularly at 

birth, and about 31 (88.57 %) of nurses knew the correct 

dose of vitamin K for the term newborn. 31 (88.57 %) 

knew that vitamin K was administered as prophylaxis 

at birth, while 23 (65.71 %) knew that vitamin K was 

given to avoid bleeding. Total levels of knowledge was 

61.43%. 

Elevated %age 74.29% of nurses involved in the 

study are aware of the immunization provided at birth. 

A survey was conduct in Riyadh City to determine the 

knowledge of childhood immunization; the study stated 

that 94.3% of the health care providers’ knowledge 

of immunization at the primary health care centers in 

Riyadh City was strong. (36) 

Conclusions

The knowledge of the midwives nurse is about 

components of Immunization. Was immunization of the 

newborn at birth 74.29%, breast-feeding 55.42%, cord 

care 75.99% , thermal care 80.95%, eye care 58.09% and 

vitamin K 61.43%.The overall total nurses’ knowledge 

was a good knowledge, which scored for 70.88% 

Recommendation 

1. To review and update their expertise, regular 

and scheduled training courses on essential and critical 

newborn care should be applied to nurses at hospitals.

2. Coordinate and prioritize knowledge education 

program to improve nurse actions to:

· Stop adding something to the cord stump

· Additional studies on variables correlated with 

the expertise of nurses must be performed. 
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Abstract 

Apnea is a common occurrence in sick neonates, characterized as a cessation of breathing those results in 
pathological changes in heart rate and oxygen saturation. In the neonatal age, apnea is the most common 
form of breathing disorder. A neonate with apnea must be admitted to a special ward known as a neonatal 
intensive care unit (NICU) (1)

The study aims to study nurse’s knowledge regarding nursing management of apnea in neonate and to detect 
association between nurse’s knowledge of apnea in neonate and nurses demographic data.

A descriptive hospital based is carried out at neonatal intensive care unit at Bint Al-Huda teaching hospital 
and Al-Musawi pediatric hospital, the study period from 3 January 2021 and 15 Abril 2021. Total coverage 
(50) nurses were participated in the study to achieve the objective of the study the researcher has established 
the constructed questionnaire which consists of two parts (1) sociodemographic data for nurses 4 items, 
(2) knowledge of nurses about apnea in neonate that consist of 17- items. Data were coded & analyzed by 
electronic was sent to the nurses participants in the study through social media after taking the approval of 
Dhi Qar health directorate to research in hospitals covered by the study and statistical tables and pie charts 
were construct from the data using a statistical package for social sciences (SPSS) program version 20 and 
excel. 

Results: The finding of the present study suggested that assessment of nurses’ Knowledge about nursing 
management for apnea in neonate. The level of knowledge (16% good, (48 % )fair,(36%) poor knowledge, 
because their relative sufficiency (76%) were under cutoff point(4), there is a significant association between 
nurses’ knowledge about nursing management and demographic data such (age –level of education and level 
of experience) in neonatal intensive care unit by P value < 0.05. The study indicated to provide Nursing 
management of apnea in neonates’ educational program for nurses, including updating booklets, pamphlets, 
and boosters to help nurses improve their awareness of apnea in neonates. 

 Key Words: Neonate, Apnea Nursing care, Neonate Intensive Care Unit 

Background 

Apnea is a very common problem in preterm babies. 

It is a symptom of serious concern as timely intervention 

is must to prevent serious hypoxia/death and morbidities. 

Hypoglycemia, hypothermia, infection, or patent ductus 

arteriosus may all be caused by apnea.

Neonate with apnea need to stay in the placed in 

special unit called a neonatal intensive care unit (NICU) 

.or special care baby unit. The neonate need proper 

observation &care from competence nurses, careful 

assessment, and other therapeutic interventions as need. 

Therefore, Researcher would like to assess nurse’s 

knowledge about apnea in neonate to reduce mortality 

rate and improve outcome of neonates’ apnea.

The absence of respiratory airflow is referred to 
as apnea. Over the last few decades, the length of time 

required to be classified as a true apneic event has 
changed dramatically: 2 minutes in2006, (2) 1 minute 

DOI Number: 10.37506/ijfmt.v15i3.16231
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in2009,(3) 30 seconds in2010,(4) and 20 seconds or less 

if associated with bradycardia or cyanosis in 2018. (5) 

The reduction in the duration of apnea’s definition 
reflects doctors’ desire to intervene early enough to 
avoid systemic consequences. In the neonatal age, apnea 

is the most common form of breathing disorder (3). 

Artificial surfactants, new technologies, and advances in 
neonatal care have allowed for a significant increase in 
the survival of neonates weighing less than 1.500g and, 

as a result, in the population at risk for apnea in recent 

years. (5) 

Most of the time, apnea is a one-time occurrence, 

but it can put a neonate’s life in jeopardy if not diagnosed 

and treated promptly. Sever apnea rarely affects term 

is neonates, but it common in neonates weighing less 

than 2.500 grams. A 12% point prevalence of apnea was 

found in a descriptive study of babies who had exchange 

transfusions for hyperactive bilirubinemia (6).

Furthermore, in some low-resource parts of the 

developing world, where resuscitative measures are 

inadequate, it is a leading cause of perinatal and neonatal 

mortality. Indeed, in India, apnea has been shown to 

predict mortality in neonates with very low birth weight 

by a factor of three (9).

Butcher-Puech and colleagues discovered that 

infants with obstructive apnea lasting longer than 20 

seconds had a higher risk of intraventricular hemorrhage, 

hydrocephalus, prolonged mechanical ventilation, and 

abnormal neurologic development after one year of life 

(10). According to international data, 91 % of premature 

neonates had apnea lasting more than 12 seconds at 

the time of hospital discharge. Because of the severity 

of their apnea and bradycardia, 31% of these babies 

also had bradycardia, and 6.5 % needed prolonged 

hospitalization (11).    

Premature neonates suffer from apnea, which is 

the most common concern. During their hospital stay, 

approximately 70% of babies born before 34 weeks of 

pregnancy have clinically severe apnea, bradycardia, or 

o2 desaturation. The greater the infant’s immaturity, the 

greater the risk of prematurity apnea. Apnea can occur 

in 25% of neonates weighing less than 2500 g at birth 

and 84 % of neonates weighing less than 1000 g at birth 

during the postnatal period. Approximately half of all 

living infants weighing less than 1500 g at birth have 

apnea episodes (10).

Apnea is a common cause of neonatal morbidity, 

with estimates of it affecting 10% of hospitalized babies 

in a Chinese province (3) and 25% of babies in Mexico 

City (5).

The prevalence of apnea in the cohort of Nigerian 

babies examined was19.4 %, which corresponds to 

one out of every five hospitalized babies having apnea. 
Unfortunately, there is a severe lack of local data 

on apnea prevalence in the West African subregion 

with which to compare the current findings 2008). In 
certain low-resource areas of the developing world, 

where resuscitative measures are inadequate, apnea is 

the leading cause of perinatal and neonatal mortality. 

(7) Indeed, in India, apnea has been shown to predict 

mortality in neonates with very low birth weight by a 

factor of three (9). 
(7, 8) Indeed, in India, apnea has been 

shown to predict mortality in neonates with very low 

birth weight by a factor of three (9).   

Methodology

Design of the Study:

A cross sectional descriptive study of (50) nurses in 

this group was performed in separate units of the Bint 

Al-Huda and Al-Musawi hospitals between 3 January 

and 15 Abril 2021.

Settings of the Study:

The current study will be conduct in the governorate 

of Thi-Qar, at the Bint Al-Huda Teaching hospital and 

Al-Musawi Hospitals, in neonatal intensive care units, 

morning, evening, and night shifts.

Study population:

Both trained pediatric nurses working in the 

neonatal intensive care unit (NICU) in Bint Al-Huda and 

Al-Musawi hospitals were chosen to conduct the study 

to evaluate their knowledge of apnea in neonates.
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Ethical consideration:

The Faculty of Nursing at Thi-Qar University 

provided ethical clearance, which facilitated the writing 

of an official letter to the selected hospitals to obtain 
their permission and cooperation for the research. 

Every participant gave verbal consent; the researchers 

respected the participants’ rights and treated the data 

with confidentiality. The participants had the choice to 
not participate in the study or to withdraw at any time.

Data collection Tools: 

• Official letters were written to the headmaster 
of administration, requesting permission to do this job.

• The data was collected using the direct interview 

method.

• The nurses on the unit were given details about 

the report.

Results

Table (1): Demographic characteristics of nurses at Neonate Intensive Care Unite 

      Demographics Frequency Percentage

1 Age by years

< 30Y 32 64%

31 – 35Y 8 16%

36 -40Y 4 8%

 <40 Y 6 12%

2 Gender 

Female 39 78%

Male 11 22%

3 Educational level 

Master degree and above 5 10%

Bachelor degree 16 32%

Diploma degree 29 58%

4 Years of experience 

< 10 Y. 15 30%

6 -10Y. 9 18%

1 – 5Y. 24 48%

1>Y. 2 4%
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Table (2) Distribution of Nurses Knowledge Domain 

No. Variables Frequency Percentage

1 Taught about apnea Yes 37 74%
No 13 26 %

2 Training course Yes 15 30%
No 35 70%

3 Definition of Apnea
Irregular breathing 10 20 %
Cessation of respiratory movement (15-20 seconds) 34 68%
Cessation of heart Rate (15-20 seconds) 6 12%

4 Associations with 
apnea 

Bradycardia 20 40%
Cyanosis 6 12%
A & B 24 48%

5 Types of apnea 

Central and obstructive apnea 6 12%
Central and persistent apnea 31 62%
Central and mixed apnea. 9 18%
A & C 4 8%

6 Causes of apnea 
Prematurity 33 66 %
Necrotizing Enterocolitis 12 24 %
Sepsis 5 10 %

7. High risk of apnea
Patent ductus arteriosus 6 12%
Birth weight less than 2500 grams 20 40%
Gestation less than 34 weeks 24 48%

8 Evaluate apnea for 
newborn

Clinical Examination 30 60%
Emergency Treatment 3 6%
A&B 17 34%

9
Important blood 
chemistries for 
apneic newborn

Glucose 19 38%
Calcium – electrolyte 6 12%
Urea –Creatinine 3 6%
A &B 22 44%

10 P h a r m a c o l o g i c 
therapy for apnea

Atropine 8 16%
Aminophylline 12 24%
Epinephrine 30 60%

11 Non-pharmacologic 
therapy for apnea

Maintain air way breathing and circulation 38 76 %

Identify under lying causes 4 8 %
Transfuse packed cells 8 16 %

12
Prevention of 
bradycardia and 
cyanosis

Tactile stimulation 20 40%
Prophylactic antibiotic 6 12 %

Clear air way(frequent suction ) and correct position 24 48 %

13 Equipment’s beside 
apneic neonate

Bag and mask set ups 4 8%
Oxygen. 4 8%
Equipment’s of CPAP or ventilation 18 36%
a and b 24 48%

14
nurse can do If 
neonate develop 
apnea

Tactile stimulation and bag mask ventilation(BMV) 19 38 %

prepare equipment of CPAP or ventilation 14 28 %

Taking vital sign 17 34 %
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15 Avoid aspiration Maintain air way clearance 20 40%
Attention to gastric tube placement during feeding 22 44 %

Promote inspiration and ventilation 8 16 %
16 Treated of  

recurrent episodes of 
apnea

Bag mask ventilation (BMV). 20 40%
Put on CPAP or mechanical ventilation 18 36%

Maintain air way breathing and circulation 12 24%

17 Stimulation by 
conduct tactile 

gentle rubbing of soles of feet and chest wall 21 42%

gentle rubbing of back and chest wall 23 46%
gentle rubbing of soles of feet and back 6 12 %

Table (3) Overall Knowledge of Participants

Variables Frequency Percentage

Knowledge of Participates 

Good 8 16%

Fair 24 48%

Poor 18 36%

Table (4) Association between the Knowledge of participates and education level

Knowledge

Education Level

Total

Diploma Bachelor Post graduated

 

Type

F. P. F. P. F. P. F. P.

good 1 2% 2 4 % 3 6% 6 12%

fair 17 34% 10 20 % 2 4% 29 58%

poor 11 22 % 4 8 % 0 0% 15 30%

Total 29 58% 16 32% 5 10% 50 100%

p. value= 0.05 significant

     This table show that Positive association between all knowledge about apnea in neonate and education level 

of nurses participated. 

Cont... Table (1): Demographic characteristics of nurses at Neonate Intensive Care Unite 
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Table 5: Association between knowledge with demographic data of nurses

Variable Gender Age Level of Education Level of Experience

Knowledge p. value:= 0.855 p. value: 0.000 p. value: 0.026 p. value: 0.042

P. Value not significant Significant  Significant Significant

This table show that positive association with knowledge and (age, level of education and Level of Experience)

Discussion

Preterm babies sometimes develop apnea. It is a 

sign of serious concern, as immediate care is needed to 

avoid serious hypoxia, death, and morbidity.

The aim of this study was to examine nurses’ 

knowledge of nursing management of apnea in neonates 

in the neonatal intensive care unit (NICU) at Bint 

Al-Huda teaching hospital and Al-Musawi pediatric 

hospital, as well as the relationship between nurses’ 

knowledge of apnea in neonates and demographic data 

such as age, sex, year of experience, and qualification.

In this research, overall coverage was considered 

(50) nurses. In the present study, the majority of the 

nurses 32(64%) in the NICU were under the age of 30, 

while all of the pediatric nurses 39(78%) in the unit are 

female, which may be due to hospital policies that women 

have a normal sense of motherhood. Most of nurses 

having diploma degree as educational level 29(58%) 

and most of nurses having 1-5 years of experience in 

this study 24 (48%). 

According to the findings, 37 (74 %) of nursing 

students were taught about apnea in neonates as part of 

their education. Knowledge gaps are often managed and 

fixed through training courses; nevertheless, 35(70 %) 

of nurses did not obtain in-service instruction on these 

topics, necessitating the implementation of a continuous 

training curriculum on the management of high-risk 

neonates in order to upgrade nursing knowledge.

The majority of the study participants 34 (68%) 

understood that apnea is characterized by the absence of 

breathing activity for 15-20 seconds. This is similar to 

a study conducted at Omdurman Maternity Hospital by 

(Zubeida Abohmieda,2015) of National Ribat University, 

which found that nurses have strong knowledge. Almost 

of half the participants were aware that apnea with 

bradycardia and cyanosis is a real condition associated 

with apnea. This is a positive finding or experience 
because they have played a significant role in lowering 
neonatal mortality rates. For accurate assessing apnea 

in neonates, 17(34%) only used clinical assessment 

and emergency treatment; this is poor awareness, and 

they need to be aware of the renewal of details. This is 

different from the study done by (Tinuade A Ogunlesi)

(16) in the western Nigeria who stated that nurses had 

adequate knowledge of evaluation. Unfortunately, the 

majority of nurses were unaware of the various forms 

(type) of apnea in neonates. Just know about various 

forms of apnea, which is inadequate information and 

requires updating. Prematurity 33(66%) is the most 

common cause of apnea in neonates, though necrotizing 

enterocolitis and sepsis are also causes of apnea but are 

less common than prematurity. This study is similar 

to a study done by (Rajith M.L, Punyashree R.) of the 

Postgraduate Institute of Pediatrics, India, who reported 

that prematurity is the most common cause of apnea. 

Half of the participants in the study (50%) knew that 

neonates with a gestation period of less than 34 weeks 

had the highest risk of apnea. This is a positive outcome, 

they have good expertise, and they play an important 

role in orienting pregnant women in the group, which 

decreases the incidence of prematurity.14 
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They have a good understanding of emergency 

essential blood chemistries for apneic neonates 22 

(44%) who take both (glucose and calcium –electrolyte) 

19(38%) who only take glucose 6 (12%) who only take 

calcium –electrolyte).

When it comes to pharmacologic treatment for apnea 

in neonates, only 12(24%) of nurses used aminophylline, 

considering the fact that it is the better drug for apnea 

when opposed to epinephrine and atropine 30(60%) 

of nurses used epinephrine and 6(12%) used atropine, 

which is considered poor awareness. This differs 

from a research conducted in Iran-Isfahan by (Amir-

Mohammad)(13) , who found constructive practice and 

aminophylline to be effective in the treatment of apnea. 

When asked about non-pharmacologic treatment for 

apnea in neonates in an emergency, 38(76%) of nurses 

said that non-pharmacologic therapy should be the first 
priority. Maintain airway ventilation and circulation 

to avoid early apnea symptoms and maintain a normal 

breathing pattern. This is called good knowledge in this 

situation. This is similar to a study conducted in western 

Nigeria by (Tinuade A Ogunlesi) (16)

Which found that nurses had sufficient information. 
With regard to preventing bradycardia and cyanosis of 

apnea in neonates, 24(48%) of the study group prevent 

by clear airway (frequent suction) and correct location, 

the nurses are working suction to let airway clearance 

with some mistakes, did not wear mask, inserting 

catheter with compliance, knew time between on and 

off during suction 20(40%) of the study group prevent 

by tactile stimulation knowledge .This is similar from 

the study done by(Widad Ietimad I) of Soba University 

hospital.(17)

Since aspiration is one of the most common causes 

of apnea in neonates, and nurses often make mistakes 

when inserting nasogastric tubes, 22(44%) of nurses are 

paying attention to gastric tube placement during feeding 

to prevent aspiration (did not measured the length of the 

tube should be inserted, do enforcement. Just 20(40%) 

% of them keep their airways clear to stop aspiration, 

which is considered bad awareness. This is similar to a 

study conducted at Soba University Hospital by (Widad 

, Ietimad I). (16)

Half of the nurses prepared equipment for apneic 

neonates (bag and mask set ups and oxygen) but made 

mistakes (did not check bag, mask, oxygen source at least 

daily) and the other half prepared CPAP or ventilation 

equipment, which is called fair information. If a neonate 

develops apnea, only 18(36%) nurses perform tactile 

stimulation and bag mask ventilation (BMV), but only 

19(38%) of nurses can perform true tactile stimulation 

(gentle rubbing of soles of feet and chest wall), which 

is considered inadequate information. This differs from 

a research conducted in western Nigeria by (Tinuade A 

Ogunlesi) (16). 

Regarding the treatment of chronic apnea episodes 

in neonates 18(36%) Just a small number of nurses 

know how to adequately handle patients by putting them 

on CPAP or mechanical ventilation. This is because 

the hospital did not have enough CPAP or mechanical 

ventilation, resulting in 40 deaths. Poor knowledge this 

research similar to study doing by (Afifa R A, Murtadha 
AAH) Iraq –Hussein Pediatric Teaching Hospital 

       The following is the level of knowledge: 8(14%) 

considers themselves to have good knowledge. Regard 

fair knowledge is 24(48%), while bad knowledge is 

regarded by 18(36%) As a result, the majority of nurses 

have a good understanding of the subject. Revealed a 

statistically significant positive relationship between 
awareness and nurses (age, level of education and 

experience).

Conclusion

· The majority of pediatric nurses had a fair 

understanding of general information about apnea in 

neonates, but they lacked clinical skills in neonatal apnea 

nursing management, especially in tactile stimulation 

and feeding techniques. 

· According to the findings of this study, nurses 
have varying levels of knowledge about apnea in 

neonates, which is a concerning sign. As a result, the 

findings of this study support the concern of insufficient 
knowledge about apnea in neonates.
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· The research also found a connection between 

experience and the level of qualification and the age of 
the nurses who participated in the study.

Recommendations: 

1) Nursing management of apnea in neonates’ 

educational program for nurses, including updating 

booklets, pamphlets, and boosters to help nurses improve 

their awareness of apnea in neonates.

2) Both NICU nurses should have access to apnea 

in neonate management protocols and written guidance. 

Financial Disclosure: There is no financial 
disclosure. 

Conflict of Interest: None to declare.

Ethical Clearance: “All experimental protocols 

were approved under the Pediatrics Nursing Department, 

College of Nursing, Al-Muthanna University were 

carried out in accordance with approved guidelines”.
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Abstract

Objective of Study: Evaluation of nurse midwives practice regarding nursing care to a woman receiving 
oxytocin

Methodology: A cross sectional descriptive analysis of (50) nurse midwives of this category of maternity 
nurse midwives was conducted work in the labor room of the Bint Al-Huda teaching hospital between 5 
July 2020 and 31 August 2020. The questionnaire’s validity and reliability was calculated through a pilot 
test. Due to the condition in the nation and the governorate, the emergence of the Corona epidemic and the 
implementation of curfews, the questionnaire was submitted electronically and the nurses and midwives 
completed the questionnaire, The data collection tool is well Structured interview questionnaire Ethical 
consideration permission was taken from the hospital administrator and consent from each nurse midwives. 
Data was processed using the SPSS edition (19).

Results: The study results showed that within the age group, the largest percentage of the study sample was 
76% of the research sample graduated from high school, 32% of nurses had 21-25 years of experience, 96% 
had no training course in oxytocin administration, 90 percent do not describe oxytocin as a hormone, 100 
percent of nurses have only one response about oxytocin uses, although at least 3 answers must be right, 54 
percent of nurses have only one answer about oxytocin drug complications during delivery, 32 percent of 
nurses have only one answer about oxytocin pre-administration evaluation is 7 points, 50% of nurses have 
time-consuming practices to increase the dosage of oxytocin infusion during labor after 30 minutes after 
the initial dose, after 30 minutes and early signs of fetal distress and uterine contractions Greater than 5 
contractions per 10 mint. 

Keywords: Evaluation, Nurse Midwives, oxytocin, labor  Introduction

Introduction

Oxytocin drug administration during childbirth 

requires effective nursing supervision and close 

observation since oxytocin is a drug used for labor 

induction when cervical dilatation and fetal descent 

with spontaneous uterine contraction fail. In order to 

avoid complications such as fetal respiratory failure 

due to excessive uterine contraction and uterine rupture, 

oxytocin is a serious medication that requires close 

monitoring. In addition, close monitoring is required to 

assess labor progress and to identify signs of induction 

failure if present at an early stage.(1)

The induction or increase in labor can increase the 

risk of neonatal complications or lead to an unnecessary 

DOI Number: 10.37506/ijfmt.v15i3.16232
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cesarean section. In complicated pregnancies, in which 

prolongation of gestation presents additional risks to 

the mother or fetus or both, these risks may need to be 

assumed.(2)

The patient should be informed about the indications 

for the use of oxytocin, the methods of administration 

to be used, the risks of failure and cesarean delivery, or 

fetal compromise before starting the oxytocin infusion. 
(3).

Methodology

Design of the Study: 

It is a cross-sectional descriptive study of the 

hospital foundation. Duration of study between from 5 

July 2020 and 15 December 2020. Area of study nurses 

who work in the Bint Al-Huda Teaching Labor Room 

Study population all nurse midwives who work in the 

labor room of the Bint Al-Huda teaching and their 

number is 50.

Data collection Tool:- Questionnaire Organized as 

research need

Method of data collection:-

Due to the condition in the nation and the 

governorate, the emergence of the Corona epidemic and 

the implementation of curfews, the questionnaire was 

submitted electronically and the nurses and midwives 

completed the questionnaire, The data collection tool 

is well Structured interview questionnaire Ethical 

consideration permission was taken from the hospital 

administrator and consent from each nurse midwives. 

Data analysis:-

All data obtained enter in master flow chart then 
analyzed using software package program for social 

science (SPSS 19). 

Results

Table (1): Distribution of the study sample according to their some variables

Variables Frequency Percentage

 

1. Age

>25 y 2 4

25-30 y 2 4

30-35 y 3 6

35-40 y 5 10

40 & above 38 76

Total 50 100

 

2. Level of education

3. 

Primary 2 4

Intermediate 6 12

Secondary 40 80

University 2 4

Total 50 100
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  4. Years of experience

1-5 y 0 0

6-10 10 20

11-15 3 6

16-20 15 30

21-25 16 32

26-30 4 8

31 & above 2 4

Total 50 100

5. Training course

Yes 11 22

No 39 78

Total 50 100

6. Oxytocin consider is a hormone

yes 12 22

No 38 76

Total 50 100

             N=50                                  y= year

     Table (1) shows that age 30-35 years 3(6%), 35-40 years 5(10%) and 40 & above frequency 38(76%).Most 

of the study sample their ages about 40 and above. The level of education are intermediate level 6(12%), secondary 

level40 (80%) and university 2 (4%). most of study sample their level is secondary school 38 (76%). The Years of 

experience are 6-10 years 10 (18%), 11-15 years 3 (6%), 16-20 years 15(30%), 21-25 years16 (32%), 26-30 years 

4(8%) and 31&above two (4%) and shows that (11) 22% receiving training course and 39(78%) did not receive 

training course. Finally that 12(22%) answered correctly and 38(76%) gave incorrect answer.

Cont... Table (1): Distribution of the study sample according to their some variables
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Table (2): Practice about the uses of oxytocin drug.

Variables Uses of oxytocin drug are three Frequency Percentage

1. Practices to uses of oxytocin drug

a) Induction of labor

b) Augmentation of labor 

c) In the third stage of labor for separation of the 
placenta and to prevent bleeding)

Gave three correct answer 3 6

Gave two correct answer 8 16

Gave only one answer 39 78

2. Practices about complications of oxytocin drug 
during labor 

a) Rupture uterus

b) Fetal distress

c) Precipitate labour 

1. 

Complications of oxytocin are three Frequency Percentage

Gave three correct answer 3 6

Gave two correct answer 13 26

Gave only one answer 36 72

Total 50 100

3. Practices of Pre administration oxytocin 
evaluate.

a) Pregnancy history and medical history

b) Gestational age of fetus

c) Estimation of fatal weight

d) Fetal presenting part

e) Adequacy of pelvis

f) Cervical status

g) fetal heart sound

Pre administration of oxytocin 
assessment are 7 points

Frequency Percent
Frequency 

Percent

Gave one correct answer 12 24

Gave two correct answer 6 12

Gave three correct answer 6 12

Gave four correct answer 8 16

Gave five correct answer 7 14

Gave six correct answer 7 14

Gave seven correct answer 4 8

4. Practices for administration route of Oxytocin during 
labor.

Rout administration of oxytocin Frequency Percent

Intravenous/ in infusion 48 96

Intramuscular 2 4

5.  Practices for initial dose of oxytocin infusion.

2 micro units / minutes Frequency Percent

Yes 45 90

No 5 10

6. Practices for the time to increase the dose of oxytocin 
infusion during labor in delivery room.

Is after 30 minute from the initial dose. Frequency Percent

yes 47 94

No 3 6

7. Practices for the time to assess the maternal and 
fetal condition after start of the initial dose of oxytocin 

infusion.

Is after 30 minute Frequency Percent

yes 39 78

No 11 22

8. Practice of the early sign of fetal distress.

Fetal heart sound more than 160 beat 
per minute

Frequency Percent

yes 35 70

No 15 30

9 Practices and knowledge when to discontinue the 
oxytocin infusion during labor. 

Uterine contractions More-than 5 
contractions in 10 mint

Frequency Percent

yes 31 62

No 19 38
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Table(2) shows that in point 1 all the study sample 

50(100 percent) gave only one correct answer. Point 

2 show 9(18 percent) gave three correct answer,(4(28 

percent) gave two correct answer and 27(54 percent) 

gave only one correct answer. In point3, the entire study 

sample gave the correct response, which is infusion/

intravenous, to 50 (100 percent). The correct answer was 

provided by all the study sample of point 4 of 50 (100 

percent), which is 2 micro units. Point 5 gave the correct 

response, 30 minutes from the initial dose, to the entire 

study sample of 50 (100 percent). The correct response 

was given by point 6 of the entire study sample 50 (100 

percent). The correct answer was provided by all the 

section 7 study sample of 50 (100 percent). Finally, all 

of the study sample 50(100 percent) gave the right point 

8.

Discussion

- The study found that nursing care procedures 

during oxytocin infusion administration are not as 

disclosed as only 2(4%) of the study sample received 

training course ( Table 1 point 4)

- The research sample knew the concept of 

oxytocin drug with respect to the definition of oxytocin 
drug only (10 percent) and the reason may be due to 

a low level of their general education and may not be 

taught in their nursing or midwifery courses (point 5 T2)

- Oxytocin is a medication used for labor 

induction, labor increase, if there is no usual progress 

and also used in the third stage of labor for placenta 

delivery and vaginal bleeding, the outcome of the study 

sample’s knowledge of the uses of oxytocin drug during 

labor is, all of the study sample gave only one out of 

three responses, the average result is 33.3%.

- It also needs close monitoring to evaluate labor 

progress and detect signs of induction failure if present 

early but unfortunately the outcome of the study sample’s 

knowledge of complications of oxytocin during labor is 

low, which is only (18 percent) responding to the three 

correct responses, (28 percent) providing the correct 

response out of three and (54 percent) of the study 

sample providing (point 2 T2)

- Nurse midwives should evaluate the 

maternal and fetal condition of pre-oxytocin infusion 

administration by taking medical history and obstetric 

history to identify possible complications and to estimate 

the probability of success, as this is an important task 

for nurse midwives to play. But the result showed that 

only 7 percent of the study sample replied to the seven 

correct answers, (10 percent) gave six correct answers, 

(12 percent) gave five correct answers, (12 percent) gave 
four correct answers, (14 percent) gave three correct 

answers, (14 percent) gave two correct answers, (32 

percent) gave only one response and the average result i. 

(point 3 T2)

- There are two routes for oxytocin drug 

administration during labor infusion and all research 

sample intravenous (100 percent) they knew the routes 

of oxytocin drug administration during labor, this 

finding may be attributable to their everyday practice 
(point 4T2)

- The initial oxytocin infusion dose is 2 micro 

units per minute for all research samples(100%) that 

were conscious of the initial oxytocin infusion dose, 

and this could be attributable to their everyday practice 

(point 5 T2).

- All research samples(100%) have complete 

knowledge of the time taken to raise the dose of oxytocin 

infusion during labor, which could benefit from their 
experience (point 6 T2).

- It is very important for the nurse midwives to 

know the time required to evaluate the maternal and fetal 

condition during infusion of oxytocin during labor and 

this is crucial for the early detection of any anomalies 

and for the prevention of complications, luckily all 

research samples(100%) knew that (point 7 T2).

- It is very important for nurse midwives to know 

the early sign of fetal distress, which is the fetal pulse, to 

sound more than 160 beats per minute in order to prevent 

risks and complications, and it is a positive result that all 

research samples(100%) are aware of that. point 8 T2

- It is important for nurse midwives to know 

when to stop the infusion of oxytocin during childbirth 
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in order to avoid mother and fetus complications, and 

it is good that all research samples (100 percent) know 

when to stop the infusion of oxytocin during labor ( 

point 9 T2).

Conclusions

    The researchers concluded from the results of the 

analysis that most of the study sample had a significant 
deficiency in the Practices on Oxytocin Drug Use in 
Labor, Practices on Oxytocin Drug Complications in 

Labor, and Practices on Mother and Fetus Evaluation 

Pre-administration of Oxytocin Infusion. On the other 

hand, both nurse midwives had 100% Practices on the 

route of oxytocin drug administration, the initial dose 

of oxytocin infusion, Practices on the period required 

to raise the dose of oxytocin infusion, Practices on the 

time after the start of the initial dose of oxytocin infusion 

to determine the maternal and fetal state, the early sign 

of fetal distress and when to discontinue the oxytocin 

infusion during labor 

Recommendations:

1-Provide procedural instructions or procedures to 

the units, which should be followed by workers in the 

labor room.

2-Provide in-service training programs or seminars 

to provide information and practice to nurse midwives 

regarding the administration of oxytocin drugs during 

childbirth.

3-A trained supervisor should be given in the labor 

room.

4-Encourage the research sample to update itself by 

searching and reading.  
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Abstract

Objective of Study: To awareness of nurse-midwives toward pre-eclamptic women care.

Methodology: Between 5 April 2020 and 7 June 2020, a cross sectional descriptive analysis of (50) nurses 
of this category of maternity nurse midwives was carried out in separate units of the Bint Al-Huda hospital. 
The validity and reliability of the questionnaire was calculated through a pilot test. The questionnaire was 
sent electronically, the questionnaire was completed by the nurses because of the situation in the nation and 
the governorate, the outbreak of the Corona epidemic, and the introduction of curfews, data was collected 
using the SPSS version (20).

Results: The results showed that most participants(43%) of  study sample were at age group 20-25-years 
with mean and SD (2.14±7.969), more than a one third (58.0%) of study sample had 1-5years and showed 
that (94%) had the correct answers about the type of high blood pressure and (86% ) had correct answers 
about the definition of preeclampsia, (92%) know the correct answers about time of preeclampsia while 
more than half (90%) know the correct answers about the risk factors, (70%) know the correct answers about 
the signs and symptoms while less than half (83%) gave the correct answers about the danger signs of pre-
eclampsia, (62%) know the correct answers about tests and (70%) complications of preeclampsia, more than 
half (64%) had correct answer about nursing care , (72%) of them identified prevention of the preeclampsia 
and most(88%) had correct answers about what the ideal advice should be told to pre-eclamptic patient and 
(90%) of nurses prescribed prescription drugs on schedule and (73%) checked vital signs, but more than half 
(65%) did not receive kick count tests, (53%) did not receive edema tests, (47%) did not receive appropriate 
advice on optimal diet, and only (50%) assessed the weight of their patient.

Keywords: Awareness, Nurse-Midwives, toward, Pre-eclamptic, Women, Care

Introduction

Hypertension is one of the common pregnancy 

disorders, and significantly contributes to maternal and 
prenatal morbidity and mortality. Hypertension may first 
appear during pregnancy as a direct result of a severe 

condition or as a sign of underlying pathology that may 

pre-exist and be classified to (preeclampsia, eclamptic 
and gestational hypertension) Both systolic and diastolic 

blood pressure drop early in the first trimester, hitting 
a nadir by (24 28) weeks; then they slowly rise to term 

but never return to normal pregnancy. Diastolic falls, as 

much as 15 mm Hg, more than systolic. Arterial blood 

pressure during breastfeeding is rarely naturally elevated 
1.

Hypertension complicates between 5 to 8 percent of 

all births and 80 percent of these pre-eclamptic accounts 

occur most often in young prime gravidae and mothers 

over the age of 35. It is known to be related to mole 

hydatidia, multiple pregnancy and maternal diabetes 2.

About 5% of all pregnant women undergo a rapid 

rise in arterial blood pressure to hypertensive levels 

during the last few months of pregnancy. Is often 

DOI Number: 10.37506/ijfmt.v15i3.16233
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characterized by excess salt- and water retention by the 

mother’s kidneys, bodyweight gain, and development of 

edema (James & Nelson-Piercy, 2004) 

Every year 10 million people worldwide experience 

preeclampsia. About 76,000 pregnant women die 

from preeclampsia and related hypertensive disorders 

worldwide each year. However, it is believed that the 

number of babies that die from such diseases is on the 

order of 500,000 per annulment developing nations, a 

child is seven times as likely to experience preeclampsia 

than a child in a developed world. 3.

Between 10-25% in all cases, pre-eclampsia maternal 

mortality and associated hypertensive pregnancy 

complications will affect 5-8% of all child births in 

the United States Incidence rates for pre-eclampsia 

alone-in the United Kingdom, Canada and Western 

Europe, range  between 2-5% ses of preeclampsia and 

eclamptic are more prevalent in the developed 

world, varying from a low in 4% of all deliveries to 

as high as 18% in areas of Africa. The variability 

in occurrence levels is influenced by the variety of 
interpretations and other factors (including methods, 

assessments and their methodologies); Preeclampsia is 

the first cause of maternal mortality in Latin America 4

Hypertension is one of the common pregnancy 

disorders, and significantly contributes to maternal and 
prenatal morbidity and mortality. Hypertension may first 
appear during pregnancy as a direct result of a severe 

condition or as a sign of underlying pathology that may 

pre-exist and be classified to (preeclampsia, eclamptic 
and gestational hypertension) Both systolic and diastolic 

blood pressure drop early in the first trimester, hitting 
a nadir by (24 28) weeks; then they slowly rise to term 

but never return to normal pregnancy. Diastolic falls, as 

much as 15 mm Hg, more than systolic. Arterial blood 

pressure during breastfeeding is rarely naturally elevated 
1.

Hypertension complicates between 5 to 8 percent of 

all births and 80 percent of these pre-eclamptic accounts 

occur most often in young prime gravidae and mothers 

over the age of 35. It is known to be related to mole 

hydatid, multiple pregnancy and maternal diabetes 2

About 5% of all pregnant women undergo a rapid 

rise in arterial blood pressure to hypertensive levels 

during the last few months of pregnancy. Is often 

characterized by excess salt- and water retention by the 

mother’s kidneys, bodyweight gain, and development of 

edema (James & Nelson-Piercy, 2004)

Every year 10 million people worldwide experience 

preeclampsia. About 76,000 pregnant women die 

from preeclampsia and related hypertensive disorders 

worldwide each year. However, it is believed that the 

number of babies that die from such diseases is on the 

order of 500,000 per annulment developing nations, a 

child is seven times as likely to experience preeclampsia 

than a child in a developed world. 3.

Between 10-25% in all cases, pre-eclampsia maternal 

mortality and associated hypertensive pregnancy 

complications will affect 5-8% of all child births in the 

United States Incidence rates for pre-eclampsia alone-

in the United Kingdom, Canada and Western Europe, 

range between 2-5%. Extreme cases of preeclampsia 

and eclamptic are more prevalent in the developed world, 

varying from a low in 4% of all deliveries to as high as 18% 

in areas of Africa. The variability in occurrence levels is 

influenced by the variety of interpretations and other 
factors (including methods, assessments and 

their methodologies); Preeclampsia is the first cause of 
maternal mortality in Latin America 4

The role of nursing (educating the mother about 

signs and the potential risks of preeclampsia, being 

ready to listen and learn from the mother she is caring 

for, being alert to prevent frequent medical mistakes, 

being receptive to fragile emotional situations, Patient 

reassurance of love and empathy, helping mothers and 

their families deal of suffering or raising a baby in 

intensive neonatal care unit). 

Methodology

Design of the Study:

Between 5 April 2020 and 7 June 2020, a cross 

sectional descriptive analysis of (50) nurses of this 

category of maternity nurse midwives was carried out in 

separate units of the Bint Al-Huda hospital.
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Settings of the Study:

The present research is performed in the Governorate 

of Thi-Qar; Bint Al-Huda Teaching Hospital in two 

units, including: maternal terms, terms of emergency 

and the morning work room, evening and night shift 

Sample of the study: which include:-

- Inclusion Criteria are: 

A purposeful study of (50) nurses “non-probability.” 

These maternity nurses were distributed in different 

units of hospital units at Bint Al-Huda

- Instrument that Used for Data Collection:

The aim of the online structure questionnaire was 

to gather the data needed for this study, fi rst of all 
the nurses’ sociodemographic data such as age, jobs, 

experience, then questions to determine information 

such as (time and concept of pre-eclampsia, nursing 

treatment, prescribed guidance, ,etc…). 

- Data collection 

Data obtained by the use of electronic resources due 

to the situation in the country and the governorate, the 

spread of the Corona epidemic and the introduction of 

curfews, the form was submitted electronically and the 

form was fi lled in by the nurses and midwives, evaluated 
using the Statistical Kit of Social Sciences (SPSS) 

program version22 basic. They represent the sample 

available during the study time, and percentage tables 

have been used to report the fi ndings 

Results

Figure (1): Nurse-Midwives Age  Figure (1) revealed that the higher percentage (43%) of  study sample were 
at age group 20-25-years with mean and SD (2.14±7.969), while the lowest percentage for those who age 

41-45-years were (n = 3; 6.0%). 

Figure (2): Nurses -midwives Education Level

Figure (2) shows that one third (n = 16; 32.0%) of study sample were nursing school graduates while the lowest 
percentage (n = 5; 10.0%) of them hold diploma in nursing. 
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Figure (3): Nurses -midwives Years of Experience 

Figure (3) shows that more than a one third (58.0%) of study sample had 1-5years, while the lowest percentage 

(8.0%) had 11-15 years of experiences. 

Figure (4): Nurses -midwives Social status

Figure (4) shows that more than a half (50.0%) are married of study sample, while the lowest percentage is 

(5.0%) who is separated 

Table (1): Distribution of the test samples depending on the awareness of the nurse As regards elevated 
blood pressure and preeclampsia description 

Items Correct In correct

No. % No. %

1.Type of high blood pressure 47 94 3 6%

2. Defi nition of preeclampsia 43 86% 7 14%

3. When preeclampsia does happen 46 92% 4 8%

4. Risk factors of preeclampsia 45 90% 5 10%

5. Signs and symptoms of preeclampsia 35 70% 15 30%

6. Dangers Will Sing 19 38% 31 62%

7. Confi rm preeclampsia with test 31 62% 19 38%

8. Occurring complication 35 70% 15 30%

9. Nursing care 32 64% 18 36%

10. Prevention 36 72% 14 28%

11. Recommended 44 88% 6 12%
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Results in table (1) showed that (94%) had the 

correct answers about the type of high blood pressure 

and (86% ) had correct answers about the definition of 
preeclampsia, (92%) know the correct answers about 

time of preeclampsia while more than half (90%) know 

the correct answers about the risk factors, (70%) know 

the correct answers about the signs and symptoms while 

less than half (83%) gave the correct answers about 

the danger signs of pre-eclampsia, (62%) know the 

correct answers about tests and (70%) complications of 

preeclampsia, more than half (64%) had correct answer 

about nursing care , (72%) of them identified prevention 
of the preeclampsia and most(88%) had correct answers 

about what the ideal advice should be told to pre-

eclamptic patient 

Table (2): Study sample distribution according to their care performance of women Preeclampsia

Procedure Done correctly Not done

1. Medication Management 90%            2%

2. Verify vital signs 73%            20%

3. Counting goals 25%            65%

4. Edema search 30%            53%

5. Proper diet 34%           47%

6. Measuring Weight %38            50%

Table(2) showed that (90%) of nurses prescribed 

prescription drugs on schedule and (73%) checked vital 

signs, but more than half (65%) did not receive kick 

count tests, (53%) did not receive edema tests, (47%) 

did not receive appropriate advice on optimal diet, and 

only (50%) assessed the weight of their patient.

Discussion

Pregnancy induced hypertension (PIH) is the most 

common hypertensive disorders that appears after 20 

week gestation. Is one of the main causes of severe 

morbidity, long term disability and death among both 

mothers and their babies. 

Preeclampsia, is common throughout the world but 

more frequent in developing countries 9. 

Preeclampsia of pregnancy are leading cause of 

maternal and infant mortality and morbidity.

Preeclampsia is pregnancy-induced hypertension 

disease, it affects mother and infant health and all this 

relies on the awareness of nurses.

In the current study , the majority of participants 

(43 percent) were nursing school graduates in their age 

group (20-25yaers) (32.0 percent) of the study sample. 

More than one third of the survey population (58.0 

percent) had 1-5 years, This result was not similar to the 

research performed by (Magee, 2015), which claimed 

that most of its participants had years of experience with 

(12.6-8.7)

This research found that (86%) had excellent 

information about pre-eclampsia definition, this result 
was compatible with the study conducted by (Saria 

2015) she reported that (42%) of her participants knew 

just about the meaning.

Majority (94 percent) of participants displayed 

excellent awareness of the form of pregnancy that causes 

hypertension, and what advice should be provided to 

the patient by (88 percent) and (72 percent) of the pre-
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eclampsia prevention research sample defined.

This research also showed good knowledge of risk 

factors (90%) in line with the study performed by (Saria 

2015) she reported that (90%) of her participants had 

outstanding knowledge of risk factors.

Less than half (38%) of the survey population had 

low awareness  of the dangerous signs of pre-eclampsia, 

which was compatible with the research performed by 

(Saria Abdullah 2014) where only (8%) of its participants 

recognised the dangerous signs of pre-eclampsia.hile 

the  complications of preeclampsia increased prenatal 

mortality by more than half (70%) had right responses to 

the complications, this finding is not comparable to 
the study performed by 8, she said that (52%) of her 

participants had inadequate awareness of complications. 

(64%) Participants had a good knowledge of the 

treatment needed by pre-eclamptic patients, and this 

finding was consistent with the findings of the research 
conducted by 7 She said (89%) that she had excellent 

knowledge of treatment at the same time as the research 

performed by (Saria 2014) reported that (80%) of her 

researchers had excellent knowledge of pre-eclamptic 

patient nursing care.

While preeclampsia complications increased 

prenatal mortality by more than half (70%) had correct 

answers about the complications, this finding is not 
identical to the study conducted by (Gandeh 2016), 

she reported that (52%) of her participants had poor 

awareness of complications.

Preeclampsia a human pregnancy specific disease 
defined as the occurrence of hypertension and significant 
proteinuria in a previously healthy woman on or after 

the 20th week of gestation occurs in about (2–8%) of 

pregnancies.

The study revealed (90%) that the drug was correctly 

administered, this finding being consistent with the 
research conducted by 9 who reported that the medicine 

was not administered (100%) of their test sample and 

(73 percent) of them accurately calculated the vital 

signs, finding it far closer to the conclusion that it was 
(72 percent).

More than half (65%) of the test sample did not 

measure the kick count that is necessary to define the 
fetal well-being of this result in line with the research 

performed by 9 who reported that (37%) of their 

participants did not measure the kick count.

Unfortunately more than half (53 percent) were not 

tested for edema and (47 percent) were not given dietary 

recommendations for pre-eclamptic patients, the edema 

is one of the main harmful symptoms of preeclampsia. 

With regard to weight measurement of less than 

half ( 50 per cent) of the study sample of pre-eclamptic 

patient, they were correctly measured pre-eclamptic 

patient weight. 

Commendation: 

The study recommended the researcher would 

recommend by put a log book with how to prevent 

and treat pre-eclampsia in clinical settings. Build 

understanding among nurses through training services 

to enable them to use evidence-based practice in their 

day-to-day work. 
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Abstract 

Aims: This study was conducted to the determine quality nursing skin care about child with burn injuries. 
Methodology: Results A descriptive study design was carried out at the non Teaching Hospitals in Baghdad 
City from the August 27th of 2020up to the 20th of November 2020.The study aims to determine the quality 
of nursing care to provide  the child with burns injury at burn units .Non probability (purposive) sample of 
(70) nurses were selected from burns wards in non Teaching Hospitals in Baghdad City, and they have at 
last one year of experience in burn units. The study instruments consisted of four major parts which were 
constructed for the purpose of the study. First part related to nurses demographic data, the second part 
related to nurse’s practices about part concerning skin care of observational checklist and composed of (16)
items. The data were collected through the using of constructed questionnaire which consists of (16) items 
and filled by using observational checklist, data analyzed by using two statistical approaches: descriptive 
statistical analysis frequencies, percentage, range of scores, mean of scores, and inferential statistical analysis 
(correlation coefficient and chi- square test). In addition (37.1%) of the sample have acceptable scores related 
to skin care provided to child with burns at burn units. Moreover, the findings also reflects that no significant 
relationship between nurse’s practices and their age, gender, monthly income, number of training sessions 
and place of training. However , significant relationship is found between their practices and the nurses’ 
level of education, and training session.                                                        

Results: table (1) shows (44.3%) of the sample (20-29) years old ,(71.4%) were male, (52.9%) were graduate 
from institute of nursing ,(70.0%) their monthly income was not enough , (71.4%) of the sample have less 
than 5 years of experience in burn units ,(52.9%) have training sessions related to child’s burn care , 22 
(59.5%) of sample have one training sessions and place of training in burn care,19 (51.4%) trained outside 
of Iraq..The finding of this table and figure indicated that (26) (37.1%) of nurses provide good skin care, (26) 
(37.1%) did the care in acceptable level and (18) (25.7%)was in poor level figure 1.                       

Key word: Determination, Quality, Skin care , Burns, Children.

Introduction 

The structure of the skin consists of three layers: 

epidermis, dermis, and subcutaneous tissue. The 

epidermis is the thin outer-layer of the skin, containing 

both living and dead cells. It lacks blood vessels and has 

few nerve endings. The bottom layer of the epidermis 

is called the basal layer where cells continually divide 

and move up through the epidermis to replace the old 

dead cells that fall off the skin surface. The dermis is 

much thicker than the epidermis. It contains blood 

vessels, nerves, lymph vessels, hair follicles, and sweat 

glands. It is held together by a protein called collagen. 

The subcutaneous layer is a connective tissue layer at 

the base of the skin. It consists mostly of fat, and carries 

major blood vessels and nerves to the overlying skin (1).         

Burns are a common cause of preventable injury, 

affecting over 1million people in the United States (us) 

leading to the hospitalization of almost 40,000 children 

each year and over 1000 deaths. Half of burn injuries are 

in children under the age of 4 years. Although children 

are often burned by contact with hot liquids, household 

appliances, sun exposure and etc…, and the scald burns 

DOI Number: 10.37506/ijfmt.v15i3.16234
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are the most common burn injury in younger children (2).                                                                

Many burns patients need to undergo cleaning and 

debridement, which involves removing devitalized 

tissue around the wound, and this should only be done 

by a health care professional (3). The primary care 

setting offers numerous opportunities for promoting 

safety measures to prevent burns and scalds since young 

children are the most population at risk and they are 

usually seen routinely. The morbidity and  mortality of 

burns rises with increasing  burn surface area and rises 

with increasing age (4).       There are many factors that 

impact upon the care to the patient with burn injury. 

Therefore, providing safety of burn nursing care to the 

patients is important, in accordance with clinical practice 

guidelines which is developed by the service. The 

minimization of infection risk is a priority issue for the 

service with infection surveillance mechanisms in place. 

Medical, nursing and allied health staff and expertise 

are sufficient to maintain safety in the management of 
burn patients. The service promotes fire safety and burn 
prevention activities in the community. Providing an 

optimal first aid management and initial resuscitation to 
patient with a severe burn injury (5).                                                                         

A severe non - fatal burn injury is the most 

devastating injury because the young skin of a child 

tends to burn more quickly and deeply than adult skin, 

at lower temperatures. Moreover, the child has endure a 

number of painful surgical procedures over an extended 

period of time. Even though advances have been made 

in techniques to improve care management, expediting 

the child’s physical recovery from deep partial and full-

thickness burns, and the emotional and the physical 

scarring of the child last a lifetime. The economic 

impact is huge on the family and society as a whole 

when a child is severely burned. The psychological and 

emotional devastation for the child and the child’s family 

are extreme pain, hospitalization and the consequence 

of the burn. Caring for a child who is burned demands 

specialized knowledge and skills to efficiently attend to 
all of the child’s needs (6).                                                                 

   Braden scoring protocol mentioned that moderate 

and severe burn injured patients are in the high risk 

category for pressure area development according to the 

severity; as they have reduce levels of mobility and skin 

integrity are compromised .Therefore ,the pressure area 

prevention and treatment are another major feature of 

burn wound management (7).                                                        . 

Recommendation: The study recommended that 

an educational and training program of burns care 

is important for the nurses working in burns wards. 

Emphasis on follow up child with burns and the nurses’ 

education level should be improved with an increasing 

the number of professional nurses employed in burns wa

rds.                                                                           

Methodology: The design of the study A descriptive 

study design evaluation of the study is conducted at 

Baghdad non Teaching Hospitals. The study is carried 

out to determine the quality of nursing care for children 

with burns injuries in burn units and centers in Baghdad 

City non -Teaching Hospitals from August 27th of 2020up 

to the 20th of November. Setting of the Study The study 

is carried out at Baghdad city non -Teaching Hospitals 

which included (3) hospitals according to the Ministry 

of Health . A total of (3) burn units and center which 

are selected for the purpose of the study .These hospitals 

included AL- karkh General Hospital which is located in 

AL-karkh side ,specialist Burn’s Hospital in AL- Russafa 

side . AL- Imam Ali hospital in AL-Russafa side . All 

these hospitals are non Teaching Hospitals in Baghdad 

city. The Sample of the Study :The sample of the study 

involves (70) staff nurses .They were selected by non-

probability technique. They were selected according 

to certain criteria which include at least one year of 

experience and worked at the burn units and centers in 

the hospitals that have such facilities to provide burn 

nursing. Study Instruments Construction: Through 

an extensive review of literature,instruments are 

constructed by the researcher for the purpose of study, 

to measure the underlying concepts in the present study. 

It is composed of three parts and overall items, which are 

included in these parts are (16) items These (16) items, 

scored and rated according to the three levels likert scale 

which are indicated by score (3) for always, score (2) for 

sometimes, and score (1) for never (Polite and Hungler, 

1999)(8). Demographic Data Sheet of the Nurses in 
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Burn Units: The part data of demographic that Includes 

(6) variable : nurses’ age, gender, level of education, 

monthly income , years of experience in burn units and 

center and course of training sessions in burns care. 

Skin Care Questionnaire : The part of questionnaire 

is also a checklist which includes (16) items concerning 

nurses’ practices for skin care provided to the child with 

burn at burn units and centers. This part rated on (3) 

point likert scale .The total scale ranged between (16-

48) , the lowest score indicated poor practices score 

while the highest score reflected the good practices for 
child with burns injury . Therefore , the levels are poor 

when score = <32 , while score (32-39) acceptable and 

good practices are (=>4o) of scores. Methods of Data 

Collection: Data are collected through the utilization 

of  the developed questionnaire by Arizona Burn Center 

(2018) with the modification of this standard according 
to policy of ministry of health in Iraq, and the checklist as 

a tool .The investigator collected the subjects responses 

through direct observation of their practices technique 

as means of data collection and keeping records of all 

available contact that facilitates the access to the study 

sample. Checklist takes approximately (25-35) minutes 

to be checked . The data collection is carried out from 

August 27th of 2020up to the 20th of November 2020.              

Results of the Study

Table (1) Distribution of the Sample according to their Demographic  Characteristics:    

Variables F %

1. Age (years) < 20 3 4.3

20-29 31 44.3

30-39 26 37.1

40-49 and more 10 14.3

 Total 70 100

2. Gender Male 50 71.4

Female 20 28.6

Total 70 100

3. Education Primary nursing 6 8.5

Secondary nursing 27 38.6

Nursing institute 37 52.9

 Total 70 100

4. Monthly income  Enough 5 7.1

To some extent enough 16 22.9

Not enough 49 70.0
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                      Total  70 100

5.Years of experience  
in burn units  

< 5 50 71.4

5-9 11 15.7

10-14 6 8.6

15-19 - -

=>20 3 4.3

                    Total 70 100

6.Training of burn  
 care  

Yes 37 52.9

            No 33 47.1

                                 Total                70   100

6.1 Number of training courses on burn care (yes)     

         One 22 59.5

         Two 6 16.2

          Three 3 8.1

Four and more 6 16.2

                  Total 37 100

6.2 Place of training 
  on burn care  

Inside Iraq 18 48.6

Outside Iraq 19 51.4

                  Total 37 100

Cont... Table (1) Distribution of the Sample according to their Demographic  Characteristics:    

This table shows (44.3%) of the sample (20-29) 

years old ,(71.4%) were male, (52.9%) were graduate 

from institute of nursing ,(70.0%) their monthly income 

was not enough , (71.4%) of the sample have less than 5 

years of experience in burn units ,(52.9%) have training 

sessions related to child’s burn care , 22 (59.5%) of 

sample have one training sessions and place of training 

in burn care,19 (51.4%) trained outside of Iraq.
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Figure (1): Distribution of nurses’ intervention of skin care scores

 The fi nding of this table and fi gure indicated that (26) (37.1%) of nurses provide good skin care, (26) (37.1%) 
did the care in acceptable level and (18) (25.7%)was in poor level fi gure1.

Discussion

 Figure 1. show that nurses’ interventions in burn 

units indicated that high grades in practices are for 

items questionnaire for standard care :” prepare a sterile 

surgical instruments for changing the dressing of child 

with burn , disinfection used to sterilize the bathroom 

washing between one burn child and another, check 

the temperature of water used to wash the burns’ child, 

uses a sterile medical solution (iodine) to sterilize the 

affected burns’ area, used ointment for burns, wearing 

a face mask, wearing sterile gloves for each patient, 

wearing a special boot for burn units, prepare sterile 

dressing materials (cotton ,bandage , and gauze), daily 

wash the affected body burns and removed death tissues, 

assessment the burns case of child after the washing 

process that includes (exudates from burn area, skin 

color and healing of burn area”. These items refl ect 
completed skin care , this is a routine work for nurses to 

do to child with burn injury. Also this study shows low 

grades in other items (elevate the affected child’s limbs 

to decreased of swelling ,wearing a sterile uniform and 

wearing a head cover).

  The mention that the interesting note they found 

that burns nurses in their study experienced low levels 

of burnout and stress, and high levels of hardiness. 

Therefore it is evident that a correlation exists between 

burnout and hardiness among nurses (9) .  

  The avoiding infection remains a primary goal in 

wound care .In the acute burn units , patient are treated 

daily in a tank room. On the burn unit , patient have a 

private room ,bathroom ,and shower. This is an important 

component of care to be as it minimizes the possibility 

of cross-contamination. Once in rehabilitation ,child 

wound care begins with the shower .The occupational 

therapist participant on the fi rst day to evaluate the need 
for adaptive equipment (10). 
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 The good evidence from a systematic review that 

moist dressings are superior to non-moist dressings for 

healing time, comfort and infection rates for burn donor 

sites. However, it is uncertain whether this evidence is 

applicable to the care of superficial and/or mid dermal 
burns in primary care (11).

The surface infection can occur at any stage in 

healing process. Common causes include gram-negative 

and gram-positive bacteria. Although surface infection 

is a setback, it often is easily treated, and responds well 

to topical antimicrobial , bacteriostatic , and bactericidal 

therapies, including those that contain silver. It is 

extremely important to prevent surface area infection; 

daily cleansing of the patient’s skin with a solution of 

any mild, perfume-free soap and water is acceptable for 

daily showering and cleansing. Removing sloughing 

skin cells, dried ointment ,and/or drainage helps prevent 

bacteria from invading fragile sites. It is essential to 

wear gloves during burn wound care and any time there 

is a contact with open skin . Hand washing, head cup 

and mask is essential for caregivers, patients, family and 

relative (12).

  Wasiak mention that the most burn wounds are 

initially sterile. Careful aseptic wound-care procedures 

along with the use of antimicrobial cream for the first 
three days are generally sufficient to prevent infection. 
The wound should be regularly monitored, as infection 

can delay healing, increase scarring and potentially 

cause systemic infection (13). 

 The study found that the majority of staff of 

their sample working in the severe burns injury unit, 

did not have an experience for burns care. In addition 

,claimed that burn nurses experience lower levels of 

depersonalization compared with critical care nurses in 

which rationale was related to the patient (14) .           This 

results that most nurses are in a key position to improve 

the quality of care for children with burn injury through 

children safety interventions and used of strategies of 

burns care. The nurses focused on positive quality for 

skin care to prevent of infections , joint contracture , 

scare of skin and another deformities by burn injury. 

While their dimension of safety remains important of 

nursing interventions that leads to fewer (15).         
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with Burns Injuries in Baghdad City Hospitals
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Abstract

Objectives: To determine of the quality follow-up care provided by nurses for children with burns in burn 
units and centers at Baghdad City Hospitals and to identify of the relationship between nurse’s demographic 
characteristics like (gender, age, years of experience, monthly income, place of training sessions, course 
of training in burns, level of education) and their follow-up of burns care provided to children with burns 
injuries. Methodology: A descriptive study design has been conducted in burns centers and burns units 
at the Teaching Hospitals in Baghdad City from the January 14th of 2018 up to the 17th of May 2018.A 
purposive non probability sample of (70) nurses were selected from burns centers and units . and they have 
at least  one year of experience in burn centers. The questionnaire is consisted of two parts , the first part 
is concerning with nurse’s demographic characteristics (7) items, while the second part is dealing with 
nurses’ practices (follow-up care) and composed of (27) items about nurses’ practices of child’s with burns 
at burn centers and units. Select the stability of the questionnaire during and select the pilot study through a 
group of 13 experts. Been described and data analyzed through using of 2 statistical approaches: descriptive 
statistical analysis and inferential statistical analysis. Results: The study revealed 12;(17.1%) of the sample 
has acceptable practices 58; (82.9%) of them has poor practices and good 0;(0.0%) of the sample has good 
practices about follow-up care for child’s with burns at burn centers and units. Moreover, the findings reflects 
that no significant relationship between nurse’s practices and their demographic characteristics. However, 
significant relationship is found between their practices there is a significant relationship between training 
sessions of education and their practices.         

Keywords: Nursing, Burns Injuries, Baghdad City Hospitals, Quality. 

Introduction

Resource requirements and the complexity of the 

management of severe burn injuries have led to the 

development of regional burn centers. Centralization 

of burn services has in turn provided an opportunity 

for focused basic, translational, and clinical science 

research in an evolving field. This has led to the 
significant developments in our understanding and vast 
improvements in outcomes following major burn injuries 

over the past few decades. Advances in an array of 

medical and scientific fields have dramatically improved 
the prospects of patients following severe burn injuries 

over the second half of the 20th century (2).             

Major areas of advancement in burn care include 

fluid resuscitation protocols, early burn wound 

excision and closure with grafts or skin substitutes, 

nutritional support regimens, topical antimicrobials 

and infection control, treatment of sepsis, thermally-

neutral environments, and pharmacological modulation 

of the hyper metabolic response. These factors have 

contributed to improved wound healing, reduced 

inflammation and energy demands, attenuated hyper 
metabolism and muscle catabolism, and consequently 

decreased morbidity and mortality following severe 

burns (3) .  The progress made over this period is reflected 
in the improvements seen in survival rates. Burns in 

children of 30% total body surface area (TBSA) led 

to 50% mortality in the era between the World Wars, 

with 40% burns resulting in 90% mortality. By 1954 

at a pioneering UK unit, 50% expected mortality now 

necessitated a 50% TBSA burn, with factors considered 

DOI Number: 10.37506/ijfmt.v15i3.16235
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to have contributed to this advance understood to include 

blood transfusion, infection control, and early surgery. 

With major advances in burn care, mortality following 

pediatric burns continued to decline, such that 50% of 

pediatric patients were expect.(4).

The situation in Iraq published data regarding burns 

in Iraq including Al-sulymania City. The WHO estimate 

that there were 3,390 fire-related deaths in 2004 in which 
is equivalent to a death rate of 12.3 per 100,000 per year, 

which is higher than the global rate (5).                                          

Administrative: Approval is issued from the 

Ministry of Health in Baghdad city Teaching Hospital 

and initial agreement of three Teaching Hospital in 

Baghdad city in order to carry out the study and finally 
subject agreement is also obtained from the nursing 

staff, in burn units and centers. Data Analysis: The 

data of the study were analyzed through the use of 

statistical package of social sciences (SPSS) version 20 

through descriptive and inferential statistical analyses.                  

Design of the Study: A descriptive of study.                                                

Setting of the Study: The study is carried throughout 

Baghdad city non Teaching Hospitals as a total of (3) 

burn units and center is selected for the purpose of the 

study .These hospitals had included ; Specialist Burns 

Hospital were in the AL- Russafa side .AL-Imam Ali 

hospital AL-Russafa side. AL- karkh General Hospital 

which were located in the AL-karkh side All these 

hospitals Teaching Hospitals in Baghdad city.                                                                        

Data Collection: Data are collected through the 

utilization of the developed questionnaire and the 

checklist as a tool. The investigator collected the subjects’ 

responses through direct observation of their practices 

technique as means of data collection and keeping 

records of all available contact that facilitate the access 

to the study sample. Checklist takes approximately (25-

35) minutes. The data collection is carried out from the 

January14th of 2018 up to the 17th of May2018.                               

Instruments : By the researcher according to 

the burn units and center nursing care to measure 

the underlying concepts in the present study. The 

questionnaire is consisted of (16) items. All these items 

have been measured, scored and rated three levels liker 

scale which are indicated by score (3) for always, score 

(2) for sometimes, and score (1) for never (1). 

Table (1) Distribution of the Sample according to their Demographic  Characteristics:                                                 

Variables F %

1. Age (years) < 20 3 4.3

20-29 31 44.3

30-39 26 37.1

40-49 and more 10 14.3

                              Total 70 100

2. Gender Male 50 71.4

Female 20 28.6

                               Total 70 100

3. Education        Primary nursing 6 8.5

      Secondary nursing 27 38.6

      Nursing institute 37 52.9
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                                Total 70 100

4. Monthly income  Enough 5 7.1

To some extent enough 16 22.9

Not enough 49 70.0

                              Total 70 100

5.Years of experience

in burn units  
< 5 50 71.4

5-9 11 15.7

10-14 6 8.6

15-19 - -

=>20 3 4.3

                               Total 70 100

6.Training of burn care  
Yes 37 52.9

No  33 47.1

                               Total 70 100

6.1 Number of training courses on burn care (yes) 

         One 22 59.5

         Two 6 16.2

 Three   3 8.1

Four and more 6 16.2

                               Total 37 100

6.2 Place of training 

  on burn care  

Inside Iraq 18 48.6

Outside Iraq 19 51.4

                                Total 37 100

This table shows (44.3%) of the sample (20-29) years old ,(71.4%) were male, (52.9%) were graduate from 

institute of nursing,(70.0%) their monthly income was not enough, (71.4%) of the sample have less than 5 years of 

experience in burn units ,(52.9%) have training sessions related to child’s burn care, 22 (59.5%) of sample have one 

training sessions and place of training in burn care,19(51.4%) trained outside of Iraq.                                                                   

 

Cont... Table (1) Distribution of the Sample according to their Demographic  Characteristics:  
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Figure (1): Distribution of nurses’ intervention toward follow up process of child’s with burn injury                                                                 

The fi nding of this table and fi gure refl ect that more than half (58) (82%) of nurses with poor level and (12) 
(17.1%) was acceptable fi gure(1).  

Table (2): Association between Nurses’ Demographic Characteristics and their Level of Nursing 
Interventions Practices of Follow- up for Child with Burn Injury 

  Follow up  Level    

           

Variables                 

Follow up level

P valuePoor Acceptable Good

No. % No. % No %

1- Age (years)

0.302

<20 3 100 0 0 0 0

20-29 28 90.3 3 9.7 0 0

30-39 19 73.1 7 26.9 0 0

    40-49 and more  8 80.0 2 20.0 0 0

2- Gender
0.764

Male 41 82.0 9 18.0 0 0

Female 17 85.0 3 15.0 0 0

3- Level of education       

0.194
Primary nursing 6 100 0 0 0 0

Secondary nursing 24 88.9 3 11.1 0 0

Nursing institute 28 75.7 9 24.3 0 0

4- Monthly income

0.960
Enough 4 80.0 1 20.0 0 0

To some extent enough 13 81.3 3 18.8 0 0

Not enough 41 83.7 8 16.3 0 0
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5-Years of experience in burn units 

0.113
< 5 43 86.0 7 14.0 0 0

5 – 9 10 90.9 1 9.1 0 0

10-14 3 50.0 3 50.0 0 0

15-19 0 0 0 0 0 0

=>20 2 66.7 1 33.3 0 0

     There is high significant relationsship between 
nurses’ training sessions with their nursing practices of 

followup for child with burns at burn units.            .                            

Discussion of the Results

The sample of the study included (70) nurses 

working in burn units at Teaching Hospitals in Baghdad 

city. In regard to table (l) demographic characteristics 

the age of the study sample within age group of (20-

29) years old, and the result agrees with (Kadhaer,2006) 

in his study “Assessment of Nurses Knowledge toward 

Children with Guillian-barre Syndrome at pediatric 

Hospital in Bagdad city” who mentioned that (40%) 

of this sample are in age (<30) years old. This agrees 

with the present study. Majority of Kadhaer results of 

this study might reflect the number of medical institute 
graduates which account (56.5%) and this age(around 

twenties (6).

Moreover most of the sample are graduated from 

medical institute and this result agrees with (Al-sultani, 

2006) in his study” Evaluation of Nurses Practices 

toward Coronary artery Bypass Grafting Patient in the 

Intensive Care Units in Baghdad City” who mentioned 

the majority of his study sample were institute graduate 

working in intensive care units and therefore the medical 

institute graduates had specially capable to work in 

respiratory care units. The findings also report that 
experience of (1-5) years in nursing account of (82%) 

in ICU, and concerning training sessions in intensive 

care units, high percentage (64%) of nurses have 

undergone (1-2) training sessions these results agree 

with the results of present study (7). Rajab (2005) in his 

study “Evaluation of Performance in cardiopulmonary 

Cont... Table (2): Association between Nurses’ Demographic Characteristics and their Level of Nursing 
Interventions Practices of Follow- up for Child with Burn Injury 

Bypass Units”, finds the majority of the staff in cardiac 
perfusion units were male and their education of nursing 

are graduated from medical institute. These results agree 

with the present study. He also reported that the males 

whose age ranges between (25-30) years accounted of 

(83.3%) of the sample and have no training sessions. 

Most of the nurses have experience in cardiac perfusion 

unit range between (l-6) years. The results disagree with 

the present study in relation to years of experience (8) 

   (figure1) show that the bad practices of the nurses 
accounted two third (82.9%) of the sample got poor scores 

nurses practices toward follow up of child with burns 

injury for the following items “check body temperature 

and recorded in the child’s chart ,check respiration status 

that includes (depth, rate, sound and other abnormalities) 

and recorded in the child’s chart,check pulse rate and 

recorded, checking insertion site of the cannula set 

(hematoma ,swelling ,bleeding) and intravenous infusion, 

monitoring and recorded of input fluid, monitoring and 
recorded output of fluid, calculate the amount of fluid 
by the child’s weight, severity of burn and degree of 

burns, observe signs of the localize inflammation the 
site of cannula ,presence of calculate sheet, observe 

of child’s breathing and his or her responses to (02) 

includes (rapid of breathing cyanosis and tacycardia), 

use the stethoscope to check of amount of air entering 

to the child’s lung, document the rate and concentration 

of O2 and the time of given (02) in child’s chart, daily 

child’s weight,continuously movement of affected joint 

of the lower and upper limbs, working splint for affected 

limbs, observe signs of the localized inflammation at 
site of child’s indwelling catheter, give the treatment as 
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recorded in the child’s chart, send blood samples to the 

laboratory potassium and calcium checking ,change the 

child’s position every two hours and follow-up results 

of the tests and save results in the child’s..All these 

items revealed bad practices which meas bad quality 

of care provided to child with burns injury . These 

results need an important gain steps to improve the care 

which help in healing , recovery and discharge of child 

out of the hospital without any complications and to 

reduce child’s mortality and morbidity.The findings of 
present study shows that only (17.1%) of nurses have 

acceptable practices. This practices include; select the 

right size of cannula, choose a place free from burns to 

insertion the cannula , monitoring of (O2) concentration 

and infiltration (O2 supply) ,prepare the necessary tools 
for discussion of the results follies catheter,cleaning 

and using disinfected solution for genital area,select 

the sutable size of indwelling catheter used ,give the 

treatment as recorded in the child’s chart and put the 

results of laboratory tests in child’s chart”  

The results disagree with the finding of the study 
conducted by the finding of the study indicated that 
professional integrity on and having knowledge of 

burn management caring for children and the nurses 

and the hospital appointed specialists have a common 

understanding of what their role entails and the skills 

required to provide quality care and support to the 

children at burn units and centers (9) . 

Hettiaratchy mention*hat the nurses monitor 

with urinary catheter, ECG, pulse, blood pressure, 

temperature, respiratory rate, pulse oximetry or blood 

gases as appropriate. Insert nasogastric tube for larger 

burns or associated injuries, insert intravenous set for 

fluid infusions, X-rays in traumatic injury, order X-rays 
as indicated. The measurement of burn surface area is 

important during the initial management of people with 

burns for estimating fluid requirements and determining 
referral criteria. It is essential that all of the burn is 

exposed and assessed.(10). 

  This result of the study indicated the most of nurses 

have poor practices toward follow up of child with 

burns injury .They worked routine for child with burns 

injury at burn units. The practices of standard nursing 

care is not performed by large number of nurses which 

is due to many causes: the different level of education 

of nurses may affect their checking and readings of the 

vital signs ,the preparation and using equipments that is 

used in Providing nursing care as measurement of vital 

signs which is not enough lack of interventions related 

to inadequate structural continues education Programs 

as a result of hospitals’ policy and policy of Ministry of 

Health for continuing of nursing education,insufficient 
nursing resources like nursing library, online resources, 

nursing journals and lack of nursing documentation

All these items revealed bad practices which mearf 

bad quality of care provided to child with burns injury. 

These results need an important gain steps to improve 

the care which help the major areas of advancement 

in burn care include fluid resuscitation protocols, 
early burn wound excision and closure with grafts or 

skin substitutes, nutritional support regimens, topical 

antimicrobials and infection control, treatment of sepsis, 

thermally-neutral environments, and pharmacological 

modulation of the hyper-metabolic response. These 

factors have contributed to improved wound healing, 

reduced inflammation and energy demands, attenuated 
hyper-metabolism and muscle catabolism, and 

consequently decreased morbidity and mortality 

following severe burns (11)   

Nursing staff form the largest section of 

the multidisciplinary burn team, responsible for 

implementing the daily continuous care of the burn 

patient. Severely burned patients can be very challenging 

to care for, requiring intensive support physically as well 

as emotionally. Burn nurses require a range of skills from 

management of acutely unwell critical-care patients on 

mechanical ventilation and renal support, sophisticated 

wound dressing techniques, to emotional support for 

patients and their families. Nurses on a burn critical-care 

unit will often be the first to spot and bring attention to 
any changes in the condition of a patient and institute 

remedial action (12).  Due to the nature of the injury, burn 

patients often require a prolonged period of recovery 

both in the acute and rehabilitative phases. Continuity 

of nursing staff for patients allows trusting relationships 

and bonds to develop, improving satisfaction for both 
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patients and staff   Pulmonary injury suffered by burn 

patients can be severe and arises due to inhalation injury, 

impaired ventilatory mechanics, as well as due to sepsis 

and the systemic inflammatory response following 
severe burns. As mortality in the US has declined from 

earlier predominant causes such as shock and sepsis 

due to the implementation of early fluid resuscitation, 
early wound excision and antimicrobial use, smoke 

inhalation injury in association with burns has become 

a leading cause of death. burn management courses for 

non-specialists. Greater autonomy for specialist nurses 

promotes retention of experienced and senior staff, 

and enhances the efficiency of the burn team overall 
(13).   Respiratory therapy forms an essential aspect of 

the burn treatment program if a favorable outcome is 

to be achieved. Through a protocol-based approach, 

respiratory therapists provide a range of skills to evaluate 

pulmonary mechanics, enhance patient ventilation, and 

reduce the risks of complications considerable technical 

and creative skill is required to construct and adapt items 

and programs to match the particular needs of a patient, 

based on knowledge and familiarity with burn injuries. 

Post-burn resistance and aerobic exercise programs have 

been shown to improve muscle strength and power and 

lean body mass gain during the rehabilitation stages (14).                         
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Abstract

Objective: The study aims to assess nurse’s knowledge toward postoperative wound care also the discover 
any link between sociodemographic characteristics concerning the knowledge nurses.

Methodology: This cross – sectional descriptive design study was carried out with 1st of March 2020 to the 
1st of September - 2020. (70) staff nurses in surgical ward of Al Diwaniya Teaching Hospital. In order to 
assess the nurses’ knowledge about post-operative wound care. This staff who agreement to participate and 
were recruited on giving oral consent .knowledge about postoperative wound care through (38) items  that 
deals with .data was collected by distribution structure a self-administered questionnaire , these questionnaire 
also distribution on (11) experts .while finalized on the basis of the Test- retest reliability was determined 
through a uses of Pearson Correlations. (r= 0.931**).

Results: The outcomes of the search reveals, more than half nurses (54 %) at the age between 20 -28 years 
old. Concerning to gender results of study showed half of the study sample (50%) were female and (50%) 
of study sample were male. Most of them (60%) were single and reminder was married. Regarding to their 
educational status, majority (50%) of the nurses was secondary nursing school degree holders, (28%) of 
the nurses had up to diploma nursing holder and( 22%) of the nurses were BSc degree holders. As regard 
their years of experience it was found that nearly three quarter of the nurses (72%) were5 to 10 years. The 
majority of studied nurses (86%) had participated in training course. Twenty six (52%) of the nurses had 
high level of knowledge regarding postoperative wound care, following by (30%) of total participants had 
moderate knowledge, finally few number of study participants (18%) were had poor knowledge. The finding 
of study demonstrated no relationship between awareness for nurse  with sociodemographic variables. 

Keyword:- Assessment, Nurses, Postoperative, Knowledge, Wound Care

Introduction

Globally , an represented of  4511 operations per 

100,000 population occur a normal, equilibrium to 1 

surgical procedure each year for each 22 patient . Surgical 

sites are the most common wounds managed in acute care 

settings and are associated with a variety of complications 

such as haemorrhage and dehiscence. However wound 

infection are one from more complication—also they 

are causes of hospital acquired infection (1). Surgical site 

management is an important to prevent of infection . these 

caring of wound more information and competence, and 

the care should be based on the evidence available and 

up-to-date knowledge. With complete awareness , both 

skill of care and patient privacy can be improved; and 

when evidence-based interventions are implemented in 

skills performance , it is possible to reduce the costs of 

management (2,3). Clinical Nurses play an important role 

in the restricted of wound infection and the progressive of 

healing through the dressing. Surgical site infection can 

arise from day one, but usually occurs between the fifth- 
and tenth-days after surgery, due to inadequate technique 

for intervention with surgical wound (4) . The objective 

of the study was to discover the level of education about 
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postoperative wound care among staff and to manifested  

the relationship between demographic of the nurses and 

their Knowledge with respect to wound care.

Methodology

This study used a descriptive design study, to assess 

nurses knowledge regarding postoperative wound care 

who working in the general surgical department in Al-

Diwaniya teaching hospital. The study was carried out 

from 1st of March 2020 to the 1st of September - 2020. A 

non – probability purposive sample of (50) staff (male 

and female), in surgical wards, who met the sample 

criteria were included in the study. A set of structured 

questionnaires by reviewing different literatures, 

previous study, personal experience, interest in work 

felid and interview with nurses and physicians, and 

modified by the researcher was used in this study. It was 
developed in English and was translated in to Arabic .It 

was designed to include part I: socioeconomic variables 

consists of (6) items such as age, gender, marital status, 

educational level, years of experience in surgical wards 

and training course. Part II: will have (38) questions 

that examine the level of nurses’ knowledge regarding 

postoperative wound care. The correct response for each 

item receives a score of “2” and “1” for incorrect response 

.The pilot study was done on ten nurses from “surgical 

ward” to ensure validity and reliability of the instrument. 

Necessary correction and modification was made after 
reviewing by a panel of (11) the experts and the research 

instrument was finalized on the basis of the Test- retest 
.was determined through uses of Pearson Correlations 

Coefficients for the (38) items of postoperative wound 
care were (r= 0.931**). The data were coded numerically 

and entered into statistical software (SPSS version 23) 

for analysis. 

Results

Table (1) Table 1: Socio-Demographic Characteristics of Respondents ( 50) Nurse

Variables Categories Frequency Percent

Age ( years )

20- 28 Years 27 54.0

29- 36 Years 8 16.0

37- 44 Years 14 28.0

53 Years 1 2.0

Total 50 100

Gender

Male  25 50.0

Female 25 50.0

Total 50 100.0

Marital status

Married 19 38.0

Single 30 60.0

Widowed 1 2.0

Total 50 100.0

Level of education

Secondary nursing school 25 50.0

Nursing institute graduate 14 28.0

Nursing of college 11 22.0

Total 50 100.0
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Experience of years

1-10 36 72.0

11-20 13 26.0

21-30 0 0

31-40 1 2.0

Total 50 100.0

Training sessions

Yes 63 86.0

No 7 14.0

Total 50 100.0

Cont... Table (1) Table 1: Socio-Demographic Characteristics of Respondents ( 50) Nurse

Frequency, Percent

This schedule showed that half (52%) the respondents 

in the age group 20-28 years. Related gender the study 

sample demonstrated equal in distribution between 

men and female, Fifteen percent of the respondents 

were female and the rest of them were male. 60% of 

the respondents were single followed by 38% were 

married, and remaining were widowed.. About 50% 

of the respondents had secondary nursing school level 

of education, followed by who had diploma in nursing 

(28%), and B.Sc. in nursing (22%). The majority (72%) 

of the respondents had 1 year and above years of service 

experience and the rest had more than 11-20 years’ 

service experience (26%). The majority of studied nurses 

(86%) had participated in Training sessions related to 

postoperative wound care.  

Table (2) Distribution of Total Knowledge of Nurses toward Postoperative Wound Care

No Variable Frequency Percentage

1 Poor 9 18.0

2 Moderate 15 30.0

3 High 26 52.0

Total 50 100.0

This table demonstrated that the majority of study sample (52%) had high level of knowledge toward postoperative 

wound care followed by (30%) of them have moderate knowledge and few number of study sample  (18%)were had 

poor level of knowledge . 

Table (3): The Association between Nurses’ knowledge about post-operative wound care Score and the 
Demographic Characteristics.

Variable
Knowledge

Chi-Square Tests df P. value Sig.*

Age 4.685a 6 0.585  NS

Gender .178a 2 0.915  NS 
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Marital status 1.273a 4 0.866     NS

Level education 3.432a 4 0.488 NS

Experience 2.499a 4 0.645  NS

Training 14.175a 10 0.165 NS 

df= degree of freedom p. value= probability value 

Sig. = Significance level ≤ 0.05= significant, NS= no Significant, HS = 

High Significant, S = Significant

This schedule appear that there is no relationship 

between level of information concerning postoperative 

wound care and the demographic by use of Chi-Square 

Tests.

Discussion

According data interpretation of the study outcomes 

, indicated  that more than half (52%) of the respondents 

were in the age group 20-28 years. Related gender the 

study sample demonstrated equal in distribution between 

men and female, Fifteen percent of the respondents 

were female and the rest of them were male this result 

nearly to result of Hameed, he explained the male more 

than female(5). 60% of the respondents were single 

followed by 38% were married, and remaining were 

widowed.About 50% of the respondents had secondary 

nursing school level of education, followed by who 

had diploma in nursing (28%), and B.Sc. in nursing 

(22%). The majority (72%) of the respondents had 1 

year and above years of service experience and the rest 

had more than 11-20 years’ service experience (26%). 

The majority of studied nurses (86%) had participated 

in training sessions related to postoperative wound 

care. These results are agreement other researcher who 

indicated more all nurses had have for ≥5 years whereas 
16.3% of staff had <5 years in surgical ward . staff with 

secondary, college, and university education accounted 

for 55.8%, 25.6%, and 16.3%, respectively. Besides, 29 

out of 43 (67.4%) staff they have qualification that deals 
with wound care  (6) .These results similar to outcomes 

obtained from other researcher who stated that, more 

Cont... Table (3): The Association between Nurses’ knowledge about post-operative wound care Score and 
the 

than half of the nurses at the age between 25 -30 years 

old (7) .This finding were in accordance with results of 
study declared by Mohamed who illustrated that related 

to half of nurses were aged between 20 - 30 years old (8). 

Concerning sex, it was found that the majority of studied 

nurses were females .From the researcher point of view, 

this could be explained in light of the known fact that the 

majority of females in Egypt and the nature of nursing 

profession is a job for females, this findings supported 
by Sabouret al., (9) who mentioned that the majority of 

the nurses are females. The result also comes in agree 

with Mohamed et al., (9) whose study results revealed 

that all participants were females. As regards to their 

qualifications the present study revealed that, more than 
half of the nurses had secondary school holder in nursing 

while only (15% and 8.3%) respectively were bachelor 

degree and bachelor degree plus higher education in 

nursing, this result is disagree with Mohamed et al., (9 

) who found that ,related to one half of the sample had 

nursing diploma . 10% were bachelor degree in nursing. 

this means that majority of nurses dealing with wound 

and in contact with patient are diploma nurses. This 

finding in disagree with Ibrahim (10) and Brouwers et 

al.,(11)whose study results mentioned that around half of 

the nurses were holding bachelor degree. In relation to 

nurses’ years of experience, the result of the current study 

showed that, more than half of the nurses were from 1-10 

years. The result comes in congruent with Sheta et al.,(8) 

who noted in their study that, the majority of nurses had 

experience from 5-10 years.the results is similar with 

other researcher who indicated that high incidence of  

samples ( 60%) were females, most of them were age 

group between (18- 27) years old, a high percentage 

of them were institute graduate (38%), majority of 
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them(74%) were married, (38%) were for (1-5) years 

were employment in nursing, Majority of them (34%) 

were employee (1-5) years in surgical wards, and finally 
most of nurses (70%) have training session (12). Thirty 

eight questions utilized to explore nurses’ knowledge 

concerning postoperative wound care. Majority of study 

sample (52%) had good level of knowledge toward 

postoperative wound care followed by (30%) of them 

have moderate knowledge and few number of study 

sample  (18%)were had poor level of knowledge . this 

findings in the similar to study conducted by other 
researcher who indicated that nurses’ age from 20 to less 

than 30 had the highest mean scores of knowledge and 

performance. Although like study was perfect in Al-Najaf 

City to detected the nurses knowledge and present high 

level knowledge (13) .  nurses who hold bachelor degree 

in nursing had the highest, mean scores of knowledge 

and performance. nurses who were head nurses in 

nursing had the highest, mean scores of knowledge and 

performance (14). These findings with a study was done 
in Khartoum who indicated that the majority of nurses 

(83.1%) had poor knowledge in the initial assessment 

of wound, compared with 64.8% in the low knowledge 

regarding type of dressing. Nurses’ dressing skills 

were satisfactory in two steps; preparation and wound 

cleaning, but they were poor in the documentation. 

Seventy five percent (75%) of nurses were satisfactory 
in the preparation of dry dressing, and 58.3% in applying 

dry dressing (15) .This result is accordance with outcome 

of study showing more than half of nurses had good 

knowledge. However, the average knowledge score of 

all nurses was low (64%) (16). Many studies disagree 

with current findings, who stated that the nurses in this 
studied demonstrated a significant knowledge deficit 
in wound management (17). There are no significant 
association between socio-demographic variables with 

nurses’ knowledge concerning postoperative wound 

care at p value ˂ 0.05 .the results is similar to other 
obtained from other study who detect that correlation 

between age and clinical experience of staff with quality 

of their documents chi-square test was used, there was 

no meaningful statistical correlation between qualities of 

nurses’ documents with their age (χ2 = 1.34, DF = 2, p = 
0.51 (18). Our findings are similar to study done by other 

researcher who stated that s no significant association 
between nurse’s documentation for nursing care and the 

demographic characteristics (19).

Conclusions

Results this study point to the high number of nurses 

that working in surgical ward had good knowledge about 

the care of wounds.No significant association between 
nurses ‘knowledge about postoperative wound care with 

demographic characteristics of nurses. 

Recommendation

Based on the conclusions, the study indicated to the 

following:-                   

1. An educational program and continuous 

education are necessary to improve the nurses’ ability 

dealing with postoperative wound care.

2. Further study with replication of the current 

study on a larger sample is recommended to achieve 

wider utilization of the designed educational program 

for better quality of care. 
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Abstract

Objective: Nanotechnology is “a term that involve a spectrum of technologies, techniques and processes 
that can deal with a matter at the nanoscale”. Many new diagnostic modalities and nano-delivery systems 
that have been introduced by improvement of the materials mechanical and physical properties’ in the field 
of dentistry.The aim of study was to evaluate undergraduate dental student perceptions of nanotechnology 
in Iraq. Method: This study was based on an online questionnaires distributed to students of dentistry for 
the five stages, a number of students (417), the questioner include general information and then questions 
distributed into four axes. The generation of a single variable in the second, and third axes was analyzed 
by five point of Likert scale. Result: 58% of students had an idea about nanotechnology, while 42% of 
students did not had an idea about nanotechnology. the largest percentage of students have difficulties in 
accessing information about nanotechnology. The largest percentage of the student want to introduce the 
nanotechnology in the curriculum, also largest percentage of the student wish to search information about 
the nanotechnology and support the use of nanotechnology in clinic. Conclusion: Based on the results of 
this study, the dental students of University of Babylon have inadequate knowledge about nanotechnology 
and its applications in field of Dentistry. We think that the incorporation of nanotechnology in the dentistry 
curriculum of colleges in Iraq was mandatory.

Key word: nanotechnology, dentistry field, dental student, curriculum, awareness.

Introduction

Nanotechnology is “a term that involve a spectrum 

of technologies, techniques and processes that can 

deal with a matter at the nanoscale – fall in between 1 

nanometer to 100 nanometers in size”. [1] Many new 

diagnostic modalities and nano-delivery systems that 

have been introduced by improvement of the materials 

mechanical and physical properties’ in the field of 
dentistry and medicine .[2] 

The nanoscale is using to measure atoms which 

are consider the building blocks in biological tissue. 

An interaction on a molecular level can be produced 

by introducing nano-sized particles and this will result 

in increasing the total effectiveness and affinity when 
compared to interacting of biological molecules with 

micro or macro sized particles [3]. In the nanoparticle, 

there are more atoms on the surface than deep within its 

core, this due to the high surface to core ratio which is 

a unique physical characteristic for nanoparticles. And 

this physical characteristic is useful because the atoms 

on the surface have unbound when compare with atoms 

on the core, and have a potential for making new and 

strong bonds, and this why the nanoparticles are more 

reactive when compare with micro and macro particles 

which have more atoms with its core than that on the 

surface.[4] 

In the field of prosthodontics, nanoparticles and 
nanotechnology has been incorporated in numerous 

aspects of removable and fixed prosthodontics. Addition 
of metal oxide nanoparticles to conventional PMMA 

( polymethyl methacrylate) will improve the flexural 
strength, antimicrobial property and reduced porosity 

, and the addition of carbon nanotubes into heat cure 
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monomer will reduce the polymerization shrinkage and 

also the mechanical properties will improve .[5] 

Incorporation of silver and platinum nanoparticles 

into the denture base materials which is considered as an 

effective antimicrobial agent that acting by improving 

the viscoelastic property of resins, and this will prevent 

many oral pathological condition like denture stomatitis 

which is caused by adherence of biofilm onto the denture 
base of the prosthesis.[6-8] 

The impression materials like vinyl poly siloxanes 

can produce with improved hydrophilic properties 

because of fewer voids at margin, better model pouring 

and with better flow by integrations of nanofillers. [9] 

The use of silica nanofiller nanotechnology 
contributes to higher bond strength performance and 

provides a stable, filled adhesive. When used as coating 
agent over esthetic restorations, it produces stain and 

wear resistant surface with smooth luster.[10,11] 

Though, a study to evaluate undergraduate dental 

student in Dentistry perceptions of nanotechnology has 

never been achieved in Iraq. So, to assess their awareness 

and concern about nanotechnology, we conducted this 

survey and its purposes were: 1) to understand students’ 

awareness concerning nanotechnology; 2) to understand 

the students’ need for suitable information and education 

about nano materials; and 3) to understand students’ 

needs for developing suitable statement about the 

applications and risks of nano materials. 

Method

This study was based on an online questionnaires 

distributed to students of dentistry for the five stages 
from the first to the fifth stage in the College of 
Dentistry/ University of Babylon during (June-July) 

2020 and the way of choosing the sample was stratified 
random sampling. The participation included a number 

of students (417), the age range was 18-23 years old, 

included both gender males(166) and females (251), 

the questioner include general information and then 

questions distributed into four axes: first; evaluation of 
students’ general nanotechnology knowledge, second; 

evaluation of knowledge concerning the application 

of nanotechnology in the field of dentistry, third; 
assessment of attitude to learn and know more about 

the nanotechnology, fourth; to know the student attitude 

about the source of information he/she prefer about 

nanotechnology (table 1). The generation of a single 

variable in the second and third axes was analyzed by 

five point of Likert scale (scoring as 5 = strongly agree 
to 1 = strongly disagree). A pilot study was conducted 
on 50 students to evaluate the questionnaire questions 

reliability by cronbach’s alpha test and validity was 

analyzed by Pearson’s correlations. The result of pilot 

study was excluded from the study. Ethical approval was 

obtained from the Institutional Review Board (IRB) and 

the Scientific Committee of Prosthodontics in College of 
Dentistry/University of Babylon. 

Table (1):Questionnaire – Nanotechnology knowledge and attitude among dental students in Iraq (2-3 min.)

Demographic information

· What is the year of study? (1st , 2nd , 3rd , 4th, and 5th ).

· What is the sex? (Male and female).

First axes: evaluation of students’ general nanotechnology knowledge

Do you have an idea about nanotechnology? (Yes, No)
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Second axes: evaluation of knowledge concerning the application of nanotechnology in the field of dentistry:
1. Do you think that you have enough information about nanotechnology, nanoparticles and nanomedicine to enable 

you to attend and understand a scientific panel discussion on the topic?
2. You think you have a sufficient understanding about the application of nanotechnology used in the Dentistry field.
3. There are difficulties in accessing information about what nanotechnology is and its applications in dental sciences 

due to the novelty of the topic. 

4. The incorporation of nanoparticles into composite fillings and dental materials in general improves their properties.
5. You think nanotechnology treatment does not cause long-lasting side effects.

6. The applications of nanotechnology have a used effectively in dentistry field sciences at the present time.

Third axes: assessment of attitude to learn and know more about the nanotechnology:

1. Promoting nanotechnology education in medical colleges improves the efficiency of services provided in the future.
2. you supports the inclusion of essentials of nanotechnology topics in the curriculum .

3. Enhancing the role of the media, research centers and scientific studies to provide and disseminate information about 
nanotechnology and its effects on society.

4. You had some knowledge about nanotechnology and now, you are being eager to learn more.

5. You will actually use nanotechnology in your clinical work if it is already proven that is greatly improves the work.

6. After this survey, you will review your information and search for additional information on a broader and deep 
understanding of nanotechnology.

Fourth axes: the student attitude about the source of information preferences: 

The source that provide you a reliable and scientific information about nanotechnology will be:
· The college and its seminars and conferences.

· Browse to scientific sites specialized in nanotechnology.
· Science journals, cultural magazines, scientific programs and reports.
· All of them.

Cont... Table (1):Questionnaire – Nanotechnology knowledge and attitude among dental students in Iraq 
(2-3 min.)

Statistical analysis 

Data were analyzed by using Statistical Package 

for Social Studies (SPSS 22; IBM Corp., New York, 

NY,USA), percentages and frequencies were used to 

expresses the variables.

Result

Distribution of the dental students studying at 

University of Babylon is listed in table (2) which 

showing that the least number of the student responses 

(58) were for fifth year students and the largest number 
(122) were for first year of the study. The majority of the 
sample were female (60.2%).

Regarding evaluation of students’ general 

nanotechnology knowledge , 58% of students had an 

idea about nanotechnology, while 42% of students did 

not had an idea about nanotechnology (fig. 1). 

The second axes of the questioner, regarding 

evaluation of knowledge concerning the application 

of nanotechnology in the field of dentistry, the student 
answered six questions, first question: do you think that 
you have enough information about nanotechnology, to 

enable you to attend and understand a scientific panel 
discussion on the topic, the largest percentage of student 

answers were disagree (33.3%), the second question: 

you think you have a sufficient understanding about 
the application of nanotechnology used in the dentistry 

field, the largest percentage of student answers were 
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disagree (42.4%), the third question: about difficulties 
in accessing information about nanotechnology, the 

largest percentage answers’ agree (36.7%). The last 

three questions, which are direct about material and its 

applications and the side effects, the largest percentage 

of student answers were neutral (table 3).

The third axes of the questioner, regarding 

assessment of attitude to learn and know more about 

the nanotechnology, the student also answered six 

questions, the first and second questions given to see 
if the student want to introduce the nanotechnology 

in the education system (curriculum), and the largest 

percentage were agree (40.3%, 41.2% ) and strongly 

agree (33.3%, 27.8% ) respectively. The third, fourth 

and sixth questions given to see if the student wish to 

search information about the nanotechnology and largest 

percentage were agree (46.3%, 40.0%, 44.4%) and 

strongly agree (28.5%, 22.1%, 24.7%) respectively. The 

fifth question about the use of nanotechnology in clinic, 
the largest percentage of students (about 75%) believe 

that the use of nanotechnology in work and clinic will 

improve performance by a high rate (36.9 % were agree 

and 38.1% were strongly agree) (table 4).

Figure (2) shows the source that the student prefer 

to search for reliable and scientific information about 
nanotechnology, largest percentage were for fifth (66% 
) and forth stage (64.9%) prefer browsing to scientific 
sites specialized in nanotechnology, while the first 
three stages prefer the college and its seminars and 

conferences (first stage 63.1%, second stage 58.6% and 
third stage 64.4%) .

Table (5) the Relative Importance Index (RII) for 

the questions shows the highest importance paragraphs 

the students liked are their belief that promoting 

nanotechnology education in medical colleges improves 

the efficiency of services and also the use nanotechnology 
in your clinical work is greatly improves the work, 

while the lowest importance paragraphs were that the 

student have enough information about nanotechnology 

and sufficient understanding about its application in 
Dentistry field.

Cronbach’s alpha for the variables regarding 

attitudes towards nanotechnology was also measured 

that showed the internal consistency and reliability of 

the questionnaire. The second axes with Cronbach’s 

alpha test for reliability equal 0.696 and the third axes 

with Cronbach’s alpha test for reliability equal 0.886, it 

equal or more than 0.70 that mean the question is really 

and the questionnaire is stronger [12]. Also Pearson 

correlation coefficient for the questions of the second 
axis were (0.670, 0.670, 0.525, 0.723, 0.723, 0.723) and 

for the third axis questions (0.843, 0.824, 0.842, 0.765, 

0.780, 0.747), the correlation is significant at the 0.01 
level(2-tailed). Pearson correlation coefficient near to 
0.5 that mean there is moderate relationship between 

them.

Table (2): distribution of study sample:

Number Percentage

Year of study

1st stage 122 29.3%

2nd stage 87 20.9%

3rd stage 73 17.5%

4th stage 77 18.5%

5th stage 58 13.9%

Gender 

Male 166 39.8

Female 251 60.2
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Figure (1): First axes: Do you have an idea about nanotechnology?

Table (3): 2nd axes; evaluation of knowledge concerning the application of nanotechnology in the field of 
dentistry:

Type of question
Strongly 
disagree

(%)

Dis
agree
(%)

neutral
(%)

agree 
(%)

Strongly 
agree
(%)

1.Do you think that you have enough information about 
nanotechnology, to enable you to attend and understand 
a scientific panel discussion on the topic.

12.9 33.3 29.0 20.6 4.1

2.You think you have a sufficient understanding about 
the application of nanotechnology used in dentistry field. 10.8 42.4 29.0 15.1 2.6

3.There are difficulties in accessing information about 
what nanotechnology is and its applications in dental 
sciences due to the novelty of the topic. 

5.8 11.0 30.7 36.7 15.6

4.The incorporation of nanoparticles into composite 
fillings and dental materials in general improves their 
properties.

3.1 7.2 39.3 31.2 19.2

5.You think nanotechnology treatment does not cause 
long-lasting side effects.

4.6 14.1 54.4 20.4 6.5

6.The applications of nanotechnology have used 
effectively in dentistry field sciences at the present time. 2.4 11.8 34.3 32.6 18.9
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Table (4): 3rd axes; assessment of attitude to learn and know more about the nanotechnology:

Type of question
Strongly 
disagree

(%)

Disagree
(%)

neutral 
(%)

agree 
(%)

Strongly 
agree
(%)

1.Promoting nanotechnology education in medical 
colleges improves the effi ciency of services provided in 
the future.

1.9 3.8 20.6 40.3 33.3

2.you supports the inclusion of essentials of 
nanotechnology topics in the curriculum .

4.6 5.3 21.1 41.2 27.8

3.Enhancing the role of the media, research centers and 
scientifi c studies to provide and disseminate information 
about nanotechnology and its effects on society.

2.9 3.4 18.9 46.3 28.5

4.You had some knowledge about nanotechnology and 
now, you are being eager to learn more. 4.8 9.1 24.0 40.0 22.1

5.You will actually use nanotechnology in your clinical 
work if it is already proven that is greatly improves the 
work.

2.2 3.1 19.7 36.9 38.1

6.After this survey, you will review your information 
and search for additional information on a broader and 
deep understanding of nanotechnology

2.9 5.0 23.0 44.4 24.7

Figure (2): the student attitude about the source of information preferences.



5050    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table 5: Relative Importance Index (RII) for the questions:

No. Type of question Importance level RII

1
Do you think that you have enough information about 
nanotechnology, nanoparticles and nanomedicine to enable you to 
attend and understand a scientific panel discussion on the topic?

Moderate 0.54

2
You think you have a sufficient understanding about the 
application of nanotechnology used in the Dentistry field. Moderate 0.51

3
There are difficulties in accessing information about what 
nanotechnology is and its applications in dental sciences due to the 
novelty of the topic. 

Moderate-high 0.69

4
The incorporation of nanoparticles into composite fillings and 
dental materials in general improves their properties.

Moderate-high 0.71

5
You think nanotechnology treatment does not cause long-lasting 
side effects.

Moderate-high 0.62

6
The applications of nanotechnology have a used effectively in 
dentistry field sciences at the present time. Moderate-high 0.71

7
Promoting nanotechnology education in medical colleges 
improves the efficiency of services provided in the future. high 0.81

8
you supports the inclusion of essentials of nanotechnology topics 
in the curriculum .

Moderate-high 0.76

9
Enhancing the role of the media, research centers and 
scientific studies to provide and disseminate information about 
nanotechnology and its effects on society.

Moderate-high 0.79

10
You had some knowledge about nanotechnology and now, you are 
being eager to learn more.

Moderate-high 0.73

11
You will actually use nanotechnology in your clinical work if it is 
already proven that is greatly improves the work.

high 0.81

12
After this survey, you will review your information and search 
for additional information on a broader and deep understanding of 
nanotechnology.

Moderate-high 0.77
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Discussion

Nanotechhnology science field is an emerging 
technology and undergraduate students should be curious 

about this future promising technology. Thus students are 

expected to be aware of basic nanotechnology science. 

The questioner was distributed to (417) student, all five 
stages were participated, about 58% of students had an 

idea about nanotechnology, while 42% of students did 

not had an idea about nanotechnology and this result 

differ from the result of Asmaa et al [13] study who found 

69.7% had heard of nanotechnology, whereas 30.3% had 

never heard of nanotechnology, and 

results of Sakr et al.[14] in which 69.3% of participants 

had heard of nanotechnology. This result may be due 

to the deficiency in the curriculum about this topic in 
all study stages or may be it mention in curriculum but 

briefly. 

The second axes of the questioner, that include 

questions to evaluate the knowledge concerning the 

application of nanotechnology in the field of dentistry, 
and if the students have enough information enabled 

him to enter discussion about this subject, the largest 

percentage of student answers were disagree and this 

result was similar to Pakistan study’s result [15] 35% 

had no idea about the applications of NT, the third 

question: about difficulties in accessing information 
about nanotechnology, the largest percentage answers’ 

agree (36.7%) and this result agree with the result of 

Nagib A et al  [16] who found that the respondents from 

medical science 32.25% faced difficulties in obtaining 
information , this mean the students search about the 

subject and this subject not included in the curriculum 

or the information was little. The last three questions, 

which are directed about material and its applications, 

the side effects, and uses the largest percentage of student 

answers were neutral, and this result were disagree with 

result of H. Albraidi and M. Al-Haddab study [17] who 

found that about 32.7% think that there is a long-term 

side effects of nanotechnology and about 27.2% answer 

that nanotechnology was effectively used in the field of 
medicine. These last three questions were more specific 
so we notice that the positive response decreased as 

the questionnaire move towards more specific question 

that need a greater level of familiarity with the topic, 

and this mean that the students can not draw a definitive 
conclusion because their level of awareness was not 

enough.

In the third axes of the questioner, all the six 

question put to evaluate the attitude of the students to 

learn and know more about the nanotechnology, the first 
and second questions given to see if the student want to 

introduce the nanotechnology in the education system 

(curriculum), and the largest percentage were agree 

and strongly agree (agreement) (81.5%) and (61.1%) 

respectively, and this result was agree with the study 

of Nagib A et al  [16] who found that the about 60% 

of the participants which consider the majority were 

strongly supported the introducing of nanotechnology 

studies idea to the undergraduate curriculum, and also 

agree with the study of Asmaa et al [13] who found that 

the majority of the students (88.4%) supported the 

idea of addition of lectures about nanotechnology in 

the curriculum of academia .  This result means that 

the undergraduate student are eager to know and learn 

more about this modern technology and its benefits in 
dentistry field , and this explanation was supported by 
study of Chow L and Chia Sung [18] which state that 

nanotechnology programs have even been designed 

for the high school level and should implemented in 

all stages of education, also the RII for introduce the 

nanotechnology in the curriculum was high that mean 

the students liked this paragraph . 

The third, fourth and sixth questions given to see 

if the student wish to search information about the 

nanotechnology and largest percentage were agree 

(46.3%, 40.0%, 44.4%) and strongly agree (28.5%, 

22.1%, 24.7%) respectively. The fifth question 
about the use of nanotechnology in clinic, the largest 

percentage of students (about 75%) believe that the 

use of nanotechnology in clinical work will improve 

performance and this result agree to the result of 

Abiodun-Solanke I study[19] who found that 91.6% 

of students believed that the quality of treatment in 

dentistry will improved by use of nanotechnology, and 

this will affects the daily life of human and its important 

applications expected to alter health care in important 
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ways, also agree with Auplat [20] study who found that 

life standards of the community members’ will improve 

by nanotechnology as assured by good proportion of the 

participants. The RII for this question shows the highest 

importance paragraph the students liked and this means 

that the undergraduate students want to improve their 

selves and be in line with evolution of nanotechnology 

which is a developing part of fundamentally every 

industry and it has a reflective effect on people lives of 
in the 21st century.

Finally, about the source of reliable and scientific 
information that the student prefer to search about 

nanotechnology, largest percentage were for fifth and 
forth stages prefer browsing to scientific sites specialized 
in nanotechnology, , this result may be because the 

final stage have no time to take courses because this 
questionnaire made at the ending of the courses so they 

go to take information from another reliable site such as 

browsing to scientific sites, while the first three stages 
prefer the college as lectures in the curriculum or as 

seminars and conferences . 

Conclusion

Based on the results of this study, the dental students 

of University of Babylon have inadequate knowledge 

about nanotechnology and its applications in field of 
Dentistry. Furthermore, nanotechnology is not effectively 

used in the dentistry field as they believed. We think that 
the incorporation of nanotechnology in the dentistry 

curriculum of colleges in Iraq was mandatory to increase 

the awareness, knowledge and attitude. Authors of higher 

education, centers of research, university bodies should 

stand-in teamwork among themselves and work in the 

short period to plan and create nanotechnology courses. 

This research data represented the f[irst step in preparing 

the input for the development of nanotechnology within 

the country. 
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Abstract

Objectives : Evaluate the educational program’s effect on health-workers’ knowledge of the IMCI approach.

Study design : A quasi-experimental design was implemented in the research to achieve the study goals 
by using pre- and post-tests for one group of health workers This study was linked to the efficacy of an 
Integrated Childhood Disease Management Health Education Program in primary health centers in Al-
Amara Region. The research was conducted during the time October 13th 2019 to April 1st 2021.

Data collection : A formal administrative approval to conduct this study was obtained from Misan Health 
directorate and also obtained from each health workers through direct interviews .during the study period, a 
total of (25) health workers served in IMCI units in primary health care centers and met the study requirements 
and agreed to participate. Purposive study (Non-probability sample) were working in first health sector of 
Misan health directorate .

Conclusion :The study found that nursing at primary health care centers in Amara’s first health sector had a 
moderate level of knowledge about integrated management of childhood illness and there was no statistical 
significant association between nursing characteristic and their general information.

Keywords: Health Worker’s Knowledge, Integrated Management, Childhood Illness, Primary Health Care 

Introduction 

In low- and middle-income countries, over 11 

million children die before reaching the age of five, with 
a large number of these deaths occurring during the first 
year of life., Diarrhea, Pneumonia , Malaria , Measles 

, and starvation are the leading causes of death in the 

United States. 70% of these deaths. often in combination 
(1).

The Newborn and Childhood Illness Integrated 

Management Program involves educating healthcare 

providers in the management of common childhood 

diseases with an emphasis on infections of the 

respiratory system, in particular pneumonia, malaria, 

measles, diarrhea, and malnutrition. In addition, funding 

for health programs associated with prevent of specific 

illness and promote health of children was also included. 

The IMNCI training course initially lasted 11 days, but 

the course was shortened to seven or eight days in a 

variety of countries and locations (2).

The Ministry of Health has implemented health 

program assets focused on the systematic system of 

diagnosis and care, nutrition, etc., over the past 20 

years. These multiple initiatives are incorporated into 

the IMNCI strategy and promise a detailed, integrated 

guide model for coping with major childhood diseases, 

especially those that are a major cause of mortality and 

morbidity (3).

The benefits of the IMNCI protocol in enhancing the 
quality of nursing care given to children have also been 

revealed by recent studies. An assessment of the IMNCI 

DOI Number: 10.37506/ijfmt.v15i3.16238
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strategy in 12 countries around the world showed that 

health care workers’ training improved the standard 

of care, decreased mortality of under five by about 
13 percent, and increased use of government health 

facilities over its two-year implementation (4).

The importance of the IMNCI program to provide 

evidence-based curative and preventive interventions 

that have been shown to be effective, such as oral 

rehydration solution (ORS) for diarrhea, treatment 

of neonatal infections, pneumonia antibiotics and 

improvement of optimal feeding of infants and young 

children. So, it seems reasonable that the infant mortality 

rate should be reduced by this method. On a national 

level, Egypt was one of the countries in which it was 

implemented. A retrospective review of national data 

in Egypt also found that IMNCI implementation was 

correlated with a doubling in the annual reduction rate of 

under-five mortality since IMNCI was implemented (5). 

Methodology

Design of the study 

A quasi-experimental design was implemented in 

the research to achieve the study goals by using pre- and 

post-tests for one group of health workers This study was 

linked to the efficacy of an Integrated Childhood Disease 
Management Health Education Program in primary 

health centers in Al-Amara Region. The research was 

conducted during the time October 13th 2019 to April 

1st 2021.

Data collection

A formal administrative approval to conduct this 
study was obtained from Misan Health directorate and 
also obtained from each health workers through direct 

interviews .

Sample of the study:

During the study period, a total of (25) health 

workers served in IMCI units in primary health care 

centers and met the study requirements and agreed to 

participate. Purposive study (Non-probability sample) 

were working in first health sector of Misan health 
directorate .

Study Instrument:

       The study instrument was prepared by the 

researchers after reviewing related literature and books 

that focus on the topic of the study. A structured-
questionnaire was divides into two parts: The first part 
concerns the socio-demographic data of the health 

workers such as age , gender, level of education, years 

of employment in health field, years of employment in 
primary health care centers, type of primary health care 

center . The second part includes questions about health 

workers knowledge regarding integrated management of 

childhood illness was composed of (20) Items divided 

into (3)sub items as multiple choice questions ,one sub 

item of multiple choice questions correct and other 

incorrect foe each main items. 

Validity of the study:

The content of the validity for the early instrument 

and program was determined through the panel of 

experts who has had more than 5 years of experience in 

their specialty field(IMCI ). A preliminary copy of the 
questionnaire and program were designed and presented 

to ( 8 ) experts .

Reliability of the study:

A pilot study was carried out on (10) health workers 

who was excluded from the study samples .
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Result

Table (1):  the data of demography distributed regarding  study participants (n=25 health worker)

Variables Characteristics
Sample of the study

C.S.
P-value

Freq. %

Age (years)

≥ 29 3 12.0

t-test p=0.730
NS

30-39 6 24.0

40-49 9 36.0

≥ 50 7 28.0

Total 25 100.0

41.84 10.119

Gender

Male 18 72.0
FEPT

P=0.086
NS

Female 7 28.0

Total 25 100.0

Level of Education

Secondary School 11 44.0

t-test

P=0.145
NS

Diploma 12 48.0

Bachelor 2 8.0

Total 25 100.0

Years of Experience in the 
Health field 

2-4 years 4 16.0
FEPT

P=0.164
NS

≥ 4 years 21 84.0

Total 25 100.0

Years of Experience in the 
Primary Health Care Centers

< 2 years 5 20.0
t-test

P=0.702
NS

2-4 years 1 4.0

≥ 4 years 19 76.0

Total 25 100.0

Type of Primary Health Care 
Center

Typical 6 24.0
FEPT

P=0.365
NS

Atypical 19 76.0

Total 25 100.0
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Table 1  showed most of participants’ age were 9 

(36%) of in the study sample within (40-49 years) with 

Arithmetic Mean and standard deviation(41.84

10.119), This finding is consistent with Abd-Al-Wahed(6) 

According to the study’s results, the majority of nurses 

(54.3 %) were between the ages of 40 and 49. the most 

of gender 18(72%) of participants in the study sample 

were male and this finding agrees with Al-Hreshawi (7) 

who found that more than half of the nurses in his study 

sample were male (65.7 % ).

,education level finding revealed more of health 
workers 12(48%) in the study sample were diploma , 

This finding is consistent with the research sample Abd-
Al-Wahed (6) Concerning the nurses’ educational level. 

the majority of the sample (58.6%) were technician 

institute graduates, which agrees with Al-Hreshawi 

(7) who stated in his research sample that the majority 

of the study sample was technical institute (Technical 

Diploma) graduates (47.2 % ).

regarding the years of experience in the fields of 
health were more than 4 years 21 (84% ),This result 

agrees with Abd-Al-Wahed (6) in relation to his study 

most of the study sample in relation to years of experience 

were (61.4%), also Al-Hreshawi(7) mentioned that study 

sample were more than half of his study (52.9%) 

. Regarding years of experiences in PHCCs, the 

majority of health workers  have years of expert (≥ 4 
years), as they showed 19(76%) , Concerning type of 

primary health care center the most of participants were 

work in atypical health care center , 19 (76%) of the 

participants in study sample.  

Table (2): Overall evaluation of health worker’s knowledge to IMCI for the study sample at pre-test and 
post-test 

Test Period Levels of Evaluation
Study sample 

Frequency Percent

Pre-Test

Deficit 7 28.0

Moderate 18 72.0

Good 0 0.0

Total 25 100.0

0.38 

Post-test 

Deficit 0 0.0

Moderate 7 28.0

Good 18 72.0

Total 25 100.0

       0.71  0.087
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 The table 2 shows that the majority of participants 

have moderate level of knowledge 18(72%) , with 

arithmetic mean and standard division (0.38 ∓ 0.093) 

Also, shows high improvement in post-test 18(72%) 

in good level, with arithmetic mean and standard 

division (0.71 ∓ 0.087), This reflect the health workers’ 
knowledge affected by IMCI instructional lectures  in 

the study sample at post-test.

Discussion of the Results

The study’s sample consists 25 of health workers 

they worked in the integrated management of childhood 

illness units in primary health care centers in Al-Amara 

City, The most of age group were 34.0% of participants 

in the study within (40-49 years) respectively , 

according to table ( 1 ). The findings reveal that there 
is no statistically sicnificances association among 
health-care providers’ knowledge and their ages at the 

time of the study. ( pretest, post-test1 and post-test2), 

and there are no differentiation between age arithmetic 

mean of knowledge when tested by ANOVA. This result 

supported by AL-Saidi(8). 

In regards to the gender of the study sample, the 

most of gender (60%) of participants in the study were 

male while (40.0%) of participants were female , The 

results indicate that there is no statistically significances 
association among gender and their knowledge related 

to integrated management of childhood illness in the 

study sample in (pre, post-1, and post-2 tests) at (p value 

> 0.05), and no differences in gender arithmetic mean of 

knowledge when tested by Leven’s test and t-test. table 

(4.9 ). Also Salih(9) as his finding shows no statistical 
significant association between nurses gender and their 
knowledge and nursing care.

The Study finding showed the level of education, 
the more half of health workers (48%) in the study have 

Diploma , In post-test1 and post-test2 , ANOVA analysis 

revealed a statistically relevant association between the 

effect of the educational program on health workers’ 

knowledge and their level of education for the sample 

group ( P > 0.05). a table(4.10), Shauq(10) she revealed 

a statistically significant relation between a nurse’s 
educational level and their knowledge. 

        In relation to the years of experience in the health 

field were more than 4 years (90.0% ), In the pretest, 
post-test1, and post-test2 analyses, a t-test shows that 

there is no statistically significant association between 
the effect of an educational program on health workers’ 

knowledge and their years of experience in the field 
for the sample group ( P > 0.05). this result agree with 

Adenkaya & Odetola (11) showed that nurses’ years pf 

experience in pediatric setting had little or no influences 
on their knowledge related to IMCI. 

        Table(2) a total of 20 questions divided into (3 

Multiple Choices Questions ) sub question for each main 

question  were used to assess health workers knowledge 

at integrated management childhood illness . The results 

indicated that the health worker’s knowledge revealed 

that most of participants in (study sample and control 

group) were at moderate level of knowledge 18 (72%) 

prior to start the educational program for study sample 

This result supported by Grace (12) stated in them study 

as 48(44.04%) respondents had fair knowledge to IMCI 

while 35 (32.11% ) respondents had poor knowledge to 

IMCI . also Kagoda (13) mentioned health worker are 

found to have poor knowledge to IMCI but will be beter 

if they are trained. the results shows high improvement in 

study sample post-test1 18(72%)and post-test2 16 (64%) 

were good knowledge level to integrated management 

childhood illness this result supported by Joshi& Vasta 
(14) when theme result showed the majority of nurses 

had good knowledge to IMCI training program . the 

majority of participants of control group are remained 

in the same level (moderate level) in posttest1 16 (64%) 

and posttest2 16 (64%) , this (table ) at the posttest, 

represent the effectiveness of an instructional program 

on the knowledge in the study category of health-care 

providers.

Conclusion

The study found that nursing at primary health care 

centers in Amara’s first health sector had a moderate 
level of knowledge about integrated management of 

childhood illness and there was no statistical significant 
association between nursing characteristic and their 

general information.
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Recommendations:

Modern educational facilities for nursing team at 

IMCI unit should be provided to enhance health workers’ 
knowledge .
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Abstract

The importance of the study lies in the fact that it carries a purposeful mission that seeks to study classroom 
management with physical education teachers in Babylon Governorate by making use of what he possesses 
from appropriate teaching experience in order to benefit from it in directing material and human potentials 
because of its great impact on the quality of the educational process, as the researchers hope for during this 
study and its results, the educational institutions benefited in particular. 

As for the research problem, through the researchers’ experience in the educational field, they noticed 
that there is a lag in the classroom management process by some male and female teachers through poor 
consideration of the psychological and social aspects and individual differences of students, which are 
important factors for the success of the classroom management process.

While the objectives of the research were to build the classroom management scale for physical education 
teachers in Babil Governorate, as well as to identify the reality of classroom management among physical 
education teachers from the point of view of school administrations. The researchers used the descriptive 
approach to solve the research problem due to its suitability to the nature of the study, and on the main 
research sample of (120) sports education schools in Babylon Governorate, after extracting the results and 
treating them with appropriate statistical means.

Keywords: Management, Education, Babylon Governorate

Introduction

The scientific progress that the sports field is 
witnessing, especially in developed countries, was not 

a coincidence, but rather came from the adoption by 

these countries of several components of progress and 

interest 1 in everything that contributes to achieving the 

goals of classroom management, controlling students 

and delivering the material to be taught, as classroom 

management is a set of steps necessary to build and 

maintaining an appropriate classroom environment, a 

successful teacher is the one who can get to know the 

characteristics of his students and their needs. Then, 

he can manage his class in a way whose motto is 

cooperation between him and his students by organizing, 

coordinating and investing the efforts of these individuals 
2 as much as possible to obtain the best results with the 

least time and effort possible through arranging and 

organizing students and preparing climate appropriate 

for the classroom environment, and also controlling their 

behavior and teaching them on respect and obedience, 

as the focus of classroom management is the student, 

and the success of classroom management requires the 

teacher to avoid problems, and if they occur, he must 

respond quickly to solve them, and his decisions must 

be effective and based on clear concepts and correct 

scientific foundations 4.

The importance of the study stems from that 

it carries a meaningful message that seeks to study 

classroom management with physical education teachers 

in Babylon Governorate by making use of what he 

possesses from appropriate teaching experience in order 

to benefit from it in directing the material and human 
capabilities because of its great impact on the quality 

of the educational process, the researchers also hope, 
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through this study and its results, to enrich and benefit 
educational institutions in particular. 

Research problem :

Through the researcher’s experience in the teaching 

field, their meetings and continuous discussions with 
physical education teachers in Babil Governorate, and the 

teaching activities of the physical education teachers, they 

have noticed there is a lag in the classroom management 

process from some male and female teachers through 

poor consideration of the psychological and social 

aspects and individual differences of students, which 

are important factors for the success of the classroom 

management process, that is why the researchers decided 

to conduct a descriptive study to identify the classroom 

management of physical education teachers in Babil 

Governorate, because classroom management is of great 

importance as it is concerned with controlling students 

’behavior and creating the appropriate climate for the 

lesson and proper planning before the lecture begins.

Research objective: 

- By building the size of classroom management 

for physical education teachers in Babylon Governorate.

- Identify the reality of classroom management 

among physical education teachers from the point of 

view of school administrations. 

Research methodology and field procedures: 

Research Methodology

The researchers used the descriptive method in the 

survey method, as it is consistent with the nature of the 

research problem.

Research community and sample:

The main research sample of (120) schools for 

physical education in Babylon Governorate was selected, 

and the research study was conducted on that sample.

Tools and methods used in the research:

- Questionnaire form, 

- Stationery 

- Pens and papers.

Procedures for building a classroom management 

scale:

Since one of the research objectives is to build a 

scale (classroom management) for physical education 

teachers in Babylon Governorate, and in view of the 

absence of a local tool that meets the required conditions 

in terms of its suitability for this research according 

to the researcher’s knowledge, so the researcher built 

this scale to achieve this goal, and for the purpose of 

achieving that the researcher followed the specific steps 
in the construction process in order to obtain a scale 

with solid scientific foundations, and work on that by 
following a number of important steps, namely:

Determining the goal of building the classroom 

management measure:

The aim of building the classroom management 

scale is to identify the level of classroom management of 

physical education teachers in Babil Governorate from 

the point of view of their managers.

Determine the theoretical framework for the 

classroom management scale:

After determining the goal of building the classroom 

management scale, the researcher relied on personal 

interviews with experts and review of previous studies, 

in addition to the researcher being a school of physical 

education in developing the areas and paragraphs of the 

classroom management scale, formulating them and 

realizing what they go to in terms of interpretation.

Determine the fields and their relevance to the 
class management scale:

In order to divide the scale into its primary elements 

so that each element represents a specific field, or a 
frame of reference for deriving the paragraphs from 

it, evaluating them and finding their characteristics, 
and after reviewing the references, sources, theories 

and studies related to the current scale, the researchers 

identified (4) areas for this scale, which are: (Efficiency 
and teaching performance, tools) And educational aids, 

communication and classroom interaction, adjusting 
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the lesson, regulating the social and psychological 

atmosphere), in order to identify the validity of these fields 
for measuring this feature, these fields were presented to 
a group of expert professors specialized in the field of 
teaching methods and sports psychology, which totaled 

(11) experts within a questionnaire prepared for this 

purpose, to analyze the experts ’opinions statistically, 

the researcher used the (Ki2) test to show the agreement 

of the experts’ and specialists’s opinions regarding the 

scale’s fields, thus demonstrating the validity of all fields 
that were presented to the experts and specialists for the 

classroom management scale.

Determine the method and principles of drafting 

the scale paragraphs:

The researchers relied on the developed (Likert) 

method in formulating alternatives to the scale 

paragraphs, which is similar to the multiple choice 

method, which is considered one of the common methods 

of measurement and educational and psychological 

research, as it presents the respondent with a position 

and asks him to determine his answer by choosing an 

alternative from several alternatives having different 

weights.

There is a set of foundations that the researcher 

followed in drafting the paragraphs of the scale, which 

is that the paragraph contains one idea, that the language 

of the paragraph is simple and direct, and avoids the use 

of negation or negation of the negation in the paragraph 

because this confuses the respondent. Those whom 

the researcher consulted, and in order to reduce the 

possibility of falsification in the respondent’s answer, the 
two researchers took care not to mention the name of the 

respondent, and that the answer would be confidential, 
and alternatives to answering the scale paragraphs were 

used after being agreed upon by experts and specialists, 

and five alternatives for each paragraph were reached 
five alternatives for each paragraph are (always, often, 
sometimes, rarely, ever). As for the correction key, the 

grades were as follows (5, 4, 3, 2, 1).

Determine the validity of the scale paragraphs:

The researchers presented the scale paragraphs 

to an expert and a specialist to evaluate them from the 

linguistic point of view to be correct and free from 

defective linguistic errors, before identifying the validity 

of the scale paragraphs, and the researchers took the notes 

made by the linguistic assessor on the scale paragraphs, 

and thus the paragraphs are linguistically sound.

These paragraphs were presented with a 

questionnaire to determine their validity to a group of 

experts and specialists in teaching methods and sports 

psychology for the purpose of judging their validity in 

terms of formulation and their suitability to measure the 

areas of classroom management and the responses of 

specialists were analyzed by using the law (Ka2), it was 

found that all of the (51) paragraphs obtained complete 

agreement in their validity in measuring (classroom 

management), because the value of the error percentage 

is less than (0.05).

Preparing answer instructions for the scale:

The preparation of the scale instructions clarifies 
to the respondent how to answer his statements, and it 

was taken into account in preparing these instructions 

to be clear, easy and understandable, and to increase 

clarity, the instructions included on how to answer the 

scale paragraphs, and it was indicated in the instructions 

that the important answer is what fits the respondent’s 
requirements really, i.e. those that apply to the school’s 

work. Indeed, and the need to answer all paragraphs of 

the scale in all frankness and accuracy, the answer will 

be completely confidential for the purposes of scientific 
research, and the researcher prepared instructions for the 

scale as follows:

- To read each statement carefully and carefully, 

to make it clear its content well before answering it.

- Choose one alternative for each phrase.

- Put a sign (√) in the field that you think 
appropriate as the answer to the paragraph.

- That the answer is for all the terms of the scale, 

and it is not permissible to leave a statement without an 

answer.

Exploratory experience:
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To build a scale of a high degree of quality and to 

verify the clarity of the instructions, to understand the 

phrases and words from the respondents, as well as to 

identify the method of the answer in the paper, and to 

calculate the time taken for the answer, it was necessary 

to test the scale by conducting an exploratory experiment, 

as the purpose of conducting the exploratory experiment 

was :

- Identify the difficulties that the researchers face 
during the basic experiment.

- The time taken to submit and receive the forms.

- Identify to the clarity of the phrases to ensure 

the integrity of their language

The scale was applied to an exploratory sample of (12) 

schools on Sunday, Monday and Tuesday corresponding 

(24-25-26 / 1/2021). The school administrations were 

asked to read the instructions and phrases, inquire about 

any ambiguities and mention the difficulties they face 
during the response, and after completing the application 

it became clear the instructions are clear and the phrases 

are understandable by the respondents, and it became 

clear that the average time taken to answer the scale 

(14) minutes within the range of the highest time (16) 

minutes and the least time (12) minutes, thus the scale, 

with its instructions and 51 paragraphs, became ready 

for implementation for the statistical analysis of the 

paragraphs.

Application of the grade management scale to 

the construction sample:

The purpose of applying the scale paragraphs to 

the building sample is to analyze it statistically and 

choose the valid ones and exclude the invalid based on 

their ability to discriminate using methods (preliminary 

analysis of the scale paragraphs and the two end groups) 

in preparation for preparing the final version of the scale 
before extracting the validity and reliability indicators, 

the scale was applied to the building sample, which 

numbered (120) schools, by their school administrations, 

and the researchers emphasized the need to read the 

instructions and paragraphs accurately and answer 

honestly and honestly for all the scale paragraphs, during 

the period from 30/1/2021 to 20/2/2021.

Method for correcting the classroom management 

scale:

The process of correcting the scale is carried out 

by placing an appropriate score for each paragraph 

and according to the respondent’s answer through the 

correction key, which is the tool by which the examiner 

reveals the answers that indicate the existence of the 

result that is being measured, and to find out the responses 
of the teachers about the class management scale, the 

researcher used the correction key (5-1) prepared For 

this purpose, the total score was calculated on the basis 

of the sum of the weights of the answers for the scale 

paragraphs, amounting to (51) paragraph, the grades 

were given to the alternatives to the answer as follows: 

(always 5), (often 4 degrees), (sometimes 3 degrees), 

(rarely 2 degrees), (never 1 degree), and thus the highest 

score that can be obtained is (5) and the lowest a score 

obtained (1), and these scores were collected to find the 
total score for each questionnaire using the correction 

key prepared for that, and table (1) shows the frequency 

distributions of these scores.

Table (1) grade categories, their repetition, and percentage of a sample building a class management scale:

Categories grades Repetition Percentage

169- 178 1 0.83%

179- 188 1 0.83%

189-198 2 1.67%

199-208 7 5.83%

209-218 12 10%

219-228 38 31.67%
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229-238 28 23.33%

239-248 29 24.17%

249-255 2 1.67%

Total 120 100%

Mean 227.91

Median 227.5

Mode 225

Std. Deviation 14.48

Skew ness 0.965

Flattening 1.972

Standard error 0.221

Cont... Table (1) grade categories, their repetition, and percentage of a sample building a class management 
scale:

Statistical analysis of the classroom management 

scale:

Statistical analysis aims to calculate the 

discriminatory ability and internal consistency of the 

scale’s paragraphs, as the discriminatory ability refers 

to “the ability to differentiate or distinguish between 

individuals who obtain high scores and individuals who 

obtain low scores on the same scale, while the internal 

consistency refers to the extent of homogeneity of the 

paragraphs in their measurement of the trait, that is, the 

analysis of the paragraphs means retaining the good 

paragraphs in the test “(Michael: 1999)(1), the specialists 

in testing and measurement indicated that the standard 

characteristics of the measures’ paragraphs represent 

great importance in increasing the ability of these 

measures to measure what they are actually designed 

to measure, and that it is no less important than the 

standard characteristics of the scale itself, because the 

standard characteristics of the scale depend to a large 

extent on the characteristics of its paragraphs (Mansi 

and Abdel Halim: 1988)(2), and the researchers followed 

two methods in analyzing the paragraphs of the class 

management scale, namely, the discriminatory strength 

(the two end groups) and the internal consistency 

coefficient.

Discriminatory ability (the two extremes):

 To reveal the discriminatory ability of 

the paragraphs of the class management Scale, the 

researcher used the two terminal group method, as this 

method is considered one of the appropriate methods for 

distinguishing paragraphs, and the researcher verified 
the ability of the paragraph to distinguish using this 

method through a sample of statistical analysis of (120) 

forms, and to calculate the discriminatory ability of the 

paragraphs. The researcher followed the following steps:

- Ranking the scores in descending order from 

highest score to lowest score on the scale.

- Determination of (27%) of the forms obtaining 

higher degrees and (27%) of the forms obtaining lower 

degrees, because this percentage achieves two groups as 

far as possible in terms of size and distinction, as the 

number of forms in each group reached (33) forms, 

and the percentage of (46%) and the middle (54) were 

excluded. As (Kelly, Kelly) states that when analyzing 

the test vocabulary, one must rely on the proportion 

(27%) of individuals in each of the two peripheral 

groups and exclude the middle (46) ratio, because this 

ratio gives the largest size and the maximum possible 

differentiation, and it is useful to mention here is that 

this percentage is when the number of a building sample 
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is approximately (100) individuals, but if it is less than 

that, a percentage of up to (33%) can be adopted (Al-

Khakani and Al-Jabouri: 2016) (3).

- Calculating the discrimination factor for each 

of the (51) items of the scale, using the t-test for two 

samples independent by the Statistical Portfolio of Social 

Sciences (spss), the T-value was considered a statistical 

function as an indicator of paragraph discrimination.

After analyzing the results of the scale’s paragraphs, 

we found that all paragraphs of the classroom management 

scale are significant, except for the paragraphs (16, 42, 
33). Thus, the number of paragraphs of the classroom 

management scale is (48) items.

Coefficient of internal consistency:

The internal consistency factor is used to determine 

the extent of homogeneity of the paragraphs in their 

measurement of the behavioral phenomenon measured, 

and the researchers extracted the value of this indicator 

using the Pearson correlation coefficient between the 
score of each paragraph and the total degree of the 

scale, the degree of each paragraph and the total degree 

of the field to which it belongs, and the degree of the 
field by the degree of the total scale of all the (120) 
questionnaires, and to ensure internal consistency 

through the correlation relationship between the score 

of the paragraph and the total degree of the scale, and to 

find this indicator, the (Pearson) correlation coefficient 
was used in order to verify the significant significance 
of the correlation coefficient between the scores of the 
sample members. The number of them (120) schools on 

each paragraph and their total score on the scale, using 

the (R) test, as it appeared that all the paragraphs are 

of statistical significance because the value is the value 
of the error percentage less than (0.05). After analyzing 

the results of the scale’s paragraphs, we found that all 

paragraphs of the classroom management scale are 

significant, except for the items (19,10,9). Thus, the 
number of paragraphs of the grade management scale 

is (45) items.

The psychometric properties of the classroom 

management scale:

Validity :

 The researchers relied on two types of validity 

to ensure the validity of the class management scale, 

namely:

- Content validation (expert verification): 
The researchers achieved this type of honesty when 

the classroom management scale, with its domains, 

paragraphs, alternatives and instructions, was presented 

to a group of experts and specialists in the field of 
teaching methods and sports psychology and meetings 

with experts to confirm the validity of each paragraph of 
the areas of the scale candidate for use.

- Constructive validity (validity of hypothetical 

formation): The researchers verified this validity in the 
classroom management scale through statistical analysis 

of the scale paragraphs by finding discrimination 
coefficients by the two peripheral groups, and relying on 
it to keep the paragraphs of high, good and acceptable 

discrimination, and by extracting the paragraph 

distinction and the relationship of the paragraph to the 

overall degree of the scale and the relationship of the 

paragraph to the field.

Reliability :

In order to verify the consistency of the scale, the 

researchers used the half-segmentation method, which 

is a method in which two scores are obtained for each 

person, by dividing the test into two equal halves, and 

this method provides us with a measure of consistency 

with respect to previewing the content (Anastasi and 

Aurena: 2015) (3), for the purpose of verifying this 

method, the researcher divided the scale paragraphs 

into individual and even paragraphs, according to 

the discrepancy of the odd and even paragraphs, and 

subjected them to a coefficient (F) of variance to ensure 
the homogeneity of the two halves if it turns out that the 

value of the error ratio is less than (0.05), its statistical 

significance is revealed, and this means the homogeneity 
of the variance of the individual and even paragraphs, 

after which it is according to the correlation coefficient 
(Pearson), as the reliability coefficient reached half of 
the test (70). (Spearman - Brown), as the reliability 
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coefficient reached (82), which is a high value indicating 
the stability of the scale.

Presentation, analysis and discussion of the 

research results:

Presenting, analyzing, and discussing the class 

management scale results:

Table (2) shows the mean values, standard deviations, and skew coefficient of the row management variable 
fields:

Variables Mean Std. Deviation Skewness

Teaching aptitude and performance 43.73 3.91 2.40

Educational tools and aids 26.05 2.93 1.25

Classroom communication and interaction 48.43 3.73 0.51

Lesson control 45.40 3.13 0.52

Regulating the social and psychological atmosphere 35.94 3.25 1.08

Total 208.04 14.41 1.897

Table (2) shows the grades of the classroom 

management scale fields, for example the value of the 
arithmetic mean for the field of classroom communication 
and interaction was (48,43) and the value of the standard 

deviation (3.73), while the value of the torsion was 

(0.51) and the value of the arithmetic mean for the field 
of lesson control came (45, 40) and the value of the 

standard deviation (3.13), while the value of the skew 

was (0.52), the value of the arithmetic mean for the field 
of teaching aptitude and performance came (43.73), 

while the value of the standard deviation coefficient was 
(3.91) and the value of the skew was (2.40). As for the 

value of the arithmetic mean for the field of organizing 
the social and psychological atmosphere (35.94), 

the standard deviation (3.25), the value of the skew 

(1.08), the values   of the arithmetic mean for the field 

of educational tools and means (26.05) and the standard 

deviation (2.93). The value of the skewness (1.25)

Establishing standard levels for the classroom 

management scale:

Standard levels have been set for the grade 

management scale, and the researcher used the normal 

distribution curve on the basis of percentage. This was 

done by determining the lowest degree that an individual 

can obtain as a result of his response to the scale’s 

vocabulary, as the lowest value that can be obtained 

theoretically is (47) degrees while the highest a degree 

that may reach (235) degrees. Thus, it becomes clear that 

the scores of any individual on the scale paragraphs will 

be limited between those two degrees.
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Table (3) shows the standard levels, their limits in degrees, and the size and percentage of the sample 
distribution at those levels grade management scale and percentage

Levels Limits in degrees Repetition percentage

Very high 197,4- 235 99 82,5

High 159,4- 197 20 16.67

Acceptable 121,4-159 1 0,83

Weak 83,4- 121 0 0

Very weak 47-83 0 0

Table (3) shows the clear rise of the levels achieved 

for the classroom management scale sample, as (120) 

schools obtained the amounts of the very high level, a 

percentage of (82.5%), and the high level, a percentage 

of (82.5%). The good and acceptable shows that a 

percentage (100%) of the sample was distributed among 

the first three levels, while the two levels were weak 
and very weak, no repetition or a significant percentage, 
and this indicates that all classroom management level 

values   are high among physical education teachers in 

Babylon Governorate. The researchers attribute the 

reason for this rise in the values   and levels achieved to 

the role of physical education teachers in managing their 

classes, in addition to their possession of leadership and 

wise management.

Conclusions and Recommendations:

Conclusions:

- The effectiveness of the (classroom 

management) scale in measuring the purpose for which it 

was prepared, which is to identify the level of classroom 

management of physical education teachers in Babylon 

Governorate.

- The ability of physical education teachers in 

Babylon Governorate to manage their classrooms at a 

high level as a result of their accumulated experience in 

this field.

Recommendations:

- Involving physical education teachers in 

developmental courses inside and outside the country to 

develop their capabilities in classroom management and 

inform them of everything new in the world of teaching 

and modern methods developed.

- The necessity to take into account the level of 

individual differences among the female students in view 

of the environmental, economic and social conditions 
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Abstract

Immediate newborn care is the care given to newborns in the transitional period (immediately after birth) 
which crucial to their survival. Nurses- midwives require adequate knowledge and skills to provide 
immediate newborn care. The study was aimed at determining the effectiveness of education program on 
nurses- midwives’ knowledge before and after the implementation of an educational program regarding 
immediate newborn care in delivery room among study sample. Quasi-experimental study was conducted 
from 1st October 2019 to 20th January 2021 at three maternity teaching hospitals in Baghdad city/Al-Russafa 
Health Directorate: Al-Elwiya Maternity Teaching hospital, Fatema Al- Zahra Maternity and Pediatric 
Hospital, Al- Za’faraniyah General Hospital. Non-probability (convenient sample) used to collect the data 
from (40) participant (nurse-midwife) who work in delivery room that considered as study sample. The 
results of study indicated that nurses– midwives’ knowledge assessment before the implementation of an 
educational program for study sample was moderate related to immediate newborn care in delivery room. 
There were high significant differences in participants’ knowledge at pretest and posttest before and after 
the implementation of education program for study sample. Socio- demographic and professional variable 
were no significant effect on their knowledge. The study findings showed that program had been an effective 
method of increasing the nurses- midwives’ knowledge about immediate newborn care in delivery room. 

Key words: Delivery rooms, Effectiveness, Education, Immediate newborn care, knowledge, Nurse-midwife, 
Program  

Introduction

  Neonatal mortality and morbidity were the biggest 

challenges in the current healthcare scenario. The 

neonatal period (the first 28 days of life) is the most 
vulnerable time for children under five ages. Three 
quarters of all neonatal deaths occur within the first 
week of life, and approximately a third occurs within 

the first day after birth. Focusing on the critical periods 
before and immediately following birth is essential to 

saving more newborn lives (1). Most of the neonatal 

deaths occur in Asian countries, which accounts for 

more than a quarter of the global neonatal mortality. In 

2019, neonatal mortality rate in Iraq was 15.3 deaths 

per 1000 live births (2). Immediate newborn care (INC) 

is the care given to newborns in the transitional period 

(immediately after birth) is crucial to their survival. 

Nurses- midwives require adequate knowledge to 

provide immediate newborn care interventions (3). 

The care given to newborns immediately within the 

first few hours of birth was critical for their survival. 
However, their survival depends on the nurse- midwife’s 

knowledge to deliver appropriate newborn care 

interventions. Therefore, the knowledge of health care 

workers on immediate newborn care was vital to reduce 

neonatal morbidity and mortality. Nurses- midwives 

require knowledge provide immediate newborn care 

interventions (4). Professional care at birth is crucial for 

both the newborn baby and mother. Nurses- midwives 

are regularly placed in the care of newborns admitted to 

formal health care facilities. Improving their knowledge 

are very important aspects of these health facilities (5). 

DOI Number: 10.37506/ijfmt.v15i3.16240
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The most important for newborn and maternal survival 

are labor, birth and the immediate postnatal period. 

Unfortunately, in low and middle income countries most 

mothers and newborns do not receive adequate care. 

Studies were showed that many newborn lives can be 

saved by using procedures involving simple equipment 

provided by a single professional birth attendant who 

cares for the mother and the neonate. Caring of all 

newborns involves immediate and thorough drying, 

skin to skin contact, cord clamping and cutting after the 

first minutes after birth, early initiation of breastfeeding, 
and exclusive breastfeeding. After the first hour of 
life, newborns should receive eye treatment, vitamin 

K, and recommended immunizations (6). Competent 

nurse- midwife practitioner and skilled delivery care are 

crucial to ensure quality health services for saving of 

mothers and newborns lives. However, nurse- midwife’s 

knowledge is essential for improving the newborn health; 

there has been a great gap in recommended knowledge 

of maternity health services among them in developing 

countries (7). The reason of neonatal death was the low 

levels of knowledge among health workers regarding 

newborn care (8). 

Materials and Method

A quasi experimental design one group “pre/post 

intervention” approach was conducted throughout 

the present study with the application of pretest and 

post-test approach on nurses-midwives knowledge 

regarding immediate newborn care before and after 

the implementation of an educational program during 

the period 1st October 2019 to 20th January 2021. 

Non-probability (convenient sample) used to collect 

the data from subjects (nurses- midwives) who work 

at three maternity teaching hospitals in Baghdad city/

Al-Russafa Health Directorate: Al-Elwiya Maternity 

Teaching hospital, Fatema Al- Zahra Maternity and 

Pediatric Hospital, Al- Za’faraniyah General Hospital. 

45 nurses-midwives were selected. Five participants 

were dropped out from entire sample. The criteria for 

selecting the study sample are: nurses –midwives who 

are working in the morning and night shifts in delivery 

rooms, different educational levels, and who agree 

to participate in the study. The sample (40) nurses-

midwives were exposed to pretest to assess knowledge, 

and then the implementation of an educational program 

was carried out by the researcher and posttest was applied 

for study sample. The questionnaire was instrument of 

study consisted of two main parts which includes: part 

one/ socio demographic and professional variables, part 

two/ nurse- midwife knowledge regarding immediate 

newborn care that consisted of (67) items were designed 

as multiple choices, The rating score of response options 

were (two) for correct answer and (one) for incorrect 

answer with cut-off point (1.5). The questionnaire sheet 

was consisted of (three) domain, first domain/general 
knowledge about newborn care: this domain consists 

of (seven) items. Second domain/ immediate newborn 

care within one hour of birth: this domain was consisted 

of (nine) items. Third domain/ immediate newborn 

care after one hour of birth: this domain was consisted 

of (four) items. A program is constructed to contain 

three components: introduction, immediate newborn 

care within one hour of birth, immediate newborn care 

after one hour of birth /prior to discharge from delivery 

room. Instrument is constructed relative to program, to 

determine the effectiveness of the program on nurses-

midwives’ knowledge concerning immediate newborn 

care. The program and the instrument’s content validity 

is determined through panel of (17) experts. A pilot study 

was conducted before starting actual data collection on 

(10) nurses- midwives who work at Baghdad Teaching 

Hospital/ Maternity department/delivery room. The 

reliability of instrument was determined through the test 

and re-test approach, with distance period two weeks 

between these tests. The result of the reliability was 

(r1= 0.993) with Pearson correlation coefficient was 
calculated (r = 0.988) for knowledge items. To analyze 
the data, statistical procedures were used as descriptive 

statistic and inferential statistic with a p-value equal or 

less than 0.05 were considered significant. 

Results and Discussion

   Analysis of demographic variables indicated that 

the mean (±SD) age was (37.18 , majority 

(22.5%) were ranged between (36- 40) years. This 

results was disagreed with Jennifer et al., (2018) who 

studied that more than half of the nurses- midwives’ 

were aged between (22– 24) years (9). The highest 

percentage (85%) of the subjects in the study sample 
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was graduated from midwifery secondary school. This 

result was disagreed with Gebru et al., (2019) who 

studied that majority (83%) of nurses-midwives were 

diploma graduated (10). The highest percentage (47.5%) 

of study sample was married. This result was disagreed 

with Yemaneh & Dagnachew (2017) who showed that 

only (26.1%) of nurses their marital status was married 
(11). The mean (±SD) nursing experience of study 

sample was (9.55  7), the majority (40%) were ranged 

between (6-10 ) years. And mean (±SD) experience in 

delivery room was (6.53 5.94), the majority (52.5%) 

were ranged between (1- 5 ) years. This result was agreed 

with Traore (2018) who revealed that the study sample 

have more than five years of professional experience in 
midwifery (12). Negussie et al., (2018) concluded that two 

third of the study participants had less than six years’ 

experience of delivery care service (13). The highest 

percentage (67.5%) of study sample has training courses 

in immediate newborn care. This inconsistent with those 

of Devi et al., (2017) who stated that majority (83%) of 

the staff nurses were not exposed to any other additional 

courses of immediate newborn care (14). The highest 

percentage (100%) of study sample (nurses- midwives) 

interest to work in midwifery. This result was agreed 

with Arba & Zana (2020) who stated that all participants 

interest to work in delivery room (15). As shown in table 

(1). The finding of current study showed that a significant 
improvement in the nurses- midwives knowledge after 

the implementation of an educational program regarding 

immediate newborn care in delivery room at (P≤ 0.05). 
And there was a high significant correlation between 

pretest and posttest (before and after the implementation 

of an educational program for study sample. As shown in 

table (2) by using of paired samples t-test, and figure (1). 
So the researcher accepted the alternative hypothesis and 

rejected the null hypothesis which means that the mean 

posttest knowledge score for nurses- midwives’ who 

attend education program regarding immediate newborn 

care in delivery room have significant higher than their 
mean pretest knowledge score (Mean pre ≠ Mean post) 
at p-value ≤ 0.05. The finding was agreed with Thukral et 
al., (2015) who develop an evidence-based educational 

program designed to increase cognitive knowledge of 

nurses-midwives in immediate newborn care in low-

resource areas. The course focuses on the immediate care 

of the newborn after birth and during the first day or until 
discharge from the health facility (16). The program was 

highly acceptable, demonstrated improved confidence, 
improved knowledge. Immediate newborn care specific 
training has positive impact of on the level of knowledge 

of the nurses-midwives (Makene, 2014) (17). The 

finding was revealed that the age, nursing experience, 
experience in delivery room, educational level, social 

status, training courses variables have no association 

with nurses-midwives knowledge before and after 

implementation of an educational program regarding 

immediate newborn care in delivery rooms among 

study sample. This result was agreed with Jamsheer & 

Shaker (2018) who reveals that there were no significant 
associations between overall immediate newborn care 

knowledge and nurse/midwife’s educational level, 

experience years and training course (18). 

Table (1) Distribution of Study Sample According to the Socio- Demographic and Professional Variables

Study sample     (n=40)

F. % Cumulative Percent

Age / years

21-25 8 20 20

26-30 7 17.5 37.5

31-35 2 5 42.5

36-40 9 22.5 65

41-45 3 7.5 72.5
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46-50 7 17.5 90

51 and above 4 10 100

 SD 37.18

Educational level

Midwifery secondary school graduate 34 85.0 85

Medical technical institute graduate 1 2.5 87.5

High health institute graduate 5 12.5 100

Social status

Married 19 47.5 47.5

Widow 3 7.5 55

Divorced 6 15 70

Single 12 30 100

Nursing Experience/ years

less than one year 1 2.5 2.5

1-5 11 27.5 30

6-10 16 40 70

11-15 6 15 85

16 years and more 6 15 100

 SD 9.55  7

Experience in delivery room/ years

less than one year 5 12.5 12.5

1-5 21 52.5 65

6-10 6 15 80

11-15 5 12.5 92.5

16 years and more 3 7.5 100

 SD 6.53 5.94

Participated in previous training courses

Yes 27 67.5 32.5

No 13 32.5 100

F. = Frequencies, % = Percentages, SD = Standard Deviation, =Mean 

Cont... Table (1) Distribution of Study Sample According to the Socio- Demographic and Professional 

Variables
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Figure (1): Bar chart plot illustrates the mean scores and improvement percentage of the study sample for 
main domains related to nurses- midwives’ knowledge at overall periods. 

Table (2): Effectiveness of an Educational Program regarding Immediate Newborn Care in Delivery Rooms 
on Nurses -Midwives’ Knowledge at Overall Periods (n= 40)

Paired Sample Test

Sig. (2-tailed)Dft

Paired Differences

Periods

95% Confi dence Interval 
of the

Difference
Std. 

Error 
Mean

Std.
Deviation

Mean of 
Difference

LowerUpper

0.0039-24.742-32.182-27.3171.2027.604-29.750
Pre- Post 1 

Test

0.0039-7.488-2.159-1.2400.2271.435-1.700
Post1- 

Post2Test

0.0039-27.396-2.1591-1.2400.2277.260-31.450
Pre- Post2 

Test

t = t-test, df= degree of freedom Sig. =Signifi cant at p-value = ≤ 0.05 

Conclusion

The study fi ndings showed that the education 
program regarding immediate newborn care contributes 

in improving nurse- midwife’s knowledge. The 

educational program had been an effective method of 

increasing the nurses– midwives’ knowledge regarding 

immediate newborn care. 
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Abstract

Samples of clove obtained from local baser in Erbil-Iraq to determine the potential antimicrobial, and 
applicant as external physical potential analgesic action. The clove extracts were found to inhibit the growth 
of Staphylococcus aureus, Escherichia coli, and Pseudomonas aeruginosa. Extract of Cloves oil gotten and 
mixed with Olive oil with deferent ratios (1:1, 1:2, 1:3, 1:4, 1:5 and2:1) volumes clove oil: olive oil, and 
homogenized to preparing the formulas. The prepared formulas were tested for healing and checked for any 
adverse effects on 30 donors who presented with muscle spasms and pain. The best formula concentration 
(I: 5) Clove: Olive oils, confirmed 40% of healing in the first day and 100% of healing within three days of 
applying the formula for the donors, and show no adverse effect. Then the best formula was used to treat 
120 donors who presented with muscle spasms and muscle pain. and the result was fantastic as 40% of them 
cured after the first day of applying this formula and all (100%) of them cured within three days of using 
this formula without any adverse effect; while there were side effects recorded such as weakness, sleepiness, 
delirium and confusion: the positive group (control group) who used analgesic medications to relieve muscle 
spasm under the supervision of a professional nurse; whereas the negative group (healthy individual) who 
used this formula showed no side effects. This indicates that using the new prepared formula is healthier than 
using medications like analgesics in managing muscle spasms.

 Kew word: Cloves oil, physical analgesic, pathogenic bacteria

  Introduction

  Clove is an important spice and has been used since 

the third century before birth in China, and was known to 

the Romans and reached Europe during the ages central 

and its origin unknown until the Portuguese discovered 

the Moluccas in the sixteenth century the Portuguese 

monopolized it for some time and then the Danes from 

after them[1].

 The active ingredients in clove bud are 20% volatile 

oil. It is extracted from the buds after drying and the 

most important active ingredients that contain oil Cloves 

are eugenol, about 90% of the oil, and it is a phenolic 

substance [2]. The oil contains scotterpenic materials, the 

most important of which are alpha and beta-caroflene 
and materials alcohol%, and the buds contain tannins of 

up to 1%. It is the active substance that clove oil contains 

and is also called (4 Allyl-2-methoxyphenol) is an 

aromatic chemical compound with a characteristic odor 
[3]. Its melting point under pressure atmosphere is -9 °, 

and its boiling point is 253 °, reaching. Its density is 1.06 

g / cm3, and it is soluble in ethanol and dichloromethane 

reduce the solubility in water and chloroform, and this 

oil is dried with dryers Chemical anhydrides, such 

as sodium sulfate, to maintain its quality as long as 

possible [4].Eugenol oxidation (1) gives strong oxidants 

such as potassium catalysts (Or the ozone that forms 

vanillin (3) passes through the form of Iso-eugenol as an 

intermediate stage [5].

DOI Number: 10.37506/ijfmt.v15i3.16241
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Eugenol Iso Eugenol  Vanillin

Shape (1) illustrates the oxidation of eugenol

 In modern medicine, clove oil is more used in 

dentistry, as it is used to relieve dental pain, preparation 

of rinsing, toothpaste, for the treatment of gum wounds 

and ulcers [6]. Epidemic immunity, benefits from toxins, 
reduces allergic infections, and stimulates the heart [7]. It 

also contains a large number of phenols, so it is used as 

an anti-inflammatory, rheumatism, arthritis, and mental 
illness [8].Clove oil also has antioxidant effects and some 

research has indicated that it helps to prevent cancer 

effectively, especially lung cancer and gut cancer. It also 

works to strengthen the immune system, regulate blood 

sugar levels, and as a preservative in meat products [9].

 It has been postulated that geographical locations 

of the herbs affect the constituents of their essential oils 

and thus the degree of their antimicrobial action. This 

study examines two samples of clove obtained from 

local baser in Erbil– Kurdistan region –Iraq to determine 

the antimicrobial potential, and applicant as external 

physical analgesic action potential

Material and Methods

Extraction of cloves oil: The volatile oil was 

separated from the parts of the plant containing it. This is 

done by evaporating the oil and its volatile components 

from the rest of the non-volatile components using hot 

water vapor and then condensing the volatile components 

by lowering the temperatures. Then separate the 

condensed volatile oil from the water [10].

Antimicrobial activity: The test microorganisms 

(Stap. aureus, E.coli, and Ps. aeruginosa) were obtained 

from local isolates in the clinical microbiology 

laboratories [11].

The Agar diffusion method (12) was employed to 

determine the antimicrobial activity. Since the stock 

solution was made for the sample by mixing the extracts 

in DMSO to get a concentration of 200 µl /ml. A 100 

µl volume of each sample was introduced in wells into 

plates already seeded with the pathogenic inoculums of 

the test bacteria cells. All test plates were incubated at 37 

ºC for 24-48 hours and examined (13).

Muscle spasms treatment:

Preparation of herbal extracts formula: Extraction of 

cloves oil mixed with olive oil with deferent ratios(1:1, 

1:2, 1:3, 1:4, 1:5, and 2:1) volumes clove oil: olive oil, 

mixing continue to homogenize, and select the best 

formula for healing and less superficial side effect.

One hundred and twenty donor participants were 

screened by a physician, laboratory test, and specialist 

nurse for diagnoses and treatment with the best formula. 

The participants were divided into cases of the test group 

(muscle spasm group); were found muscle contraction 

with pain, and negative control (healthy muscle. (

-Treatment of muscle:

Test group: One hundred and twenty test donors 

group where diagnosed muscle contraction had been 

treated with prepared herbal mixtures formula by 

massaging with herbal extract mixture two to three times 

daily. 

Positive control group: The positive control 

consisted of (10) cases with muscle contraction but 

used medications such as (Ibuprofen Group, Vitamins, 

Diazepam, and anti-muscular spasm drugs) without 

prepared formula. Then check for the time to treat and 

check for the side effects of the medications.

Negative control group: The negative control 

consisted of (10) cases of a healthy individual (healthy 

muscle) and not get treatment, they agreed to participate 

in the current study and use the prepared formula to 

massage muscles twice a day 2-3 days at least, and 

investigate for any adverse effect to the formula.

Result and Discussion

Assays were performed with Staph. aureus, E.coli, 

and Ps. aeruginosa as a representative scenario of 

Gram-positive and a gram-negative response against 

clove oil extract. Table (1) and figure (1)showed that 
Cloves essential oil can be considered as a potential 

antimicrobial agent, whatever it was more active on 

gram-positive than gram-negative bacteria in the second 
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concentration. Also within the gram-negative variation found between bacteria since the antimicrobial agent farther 

acts on E.coli than Pseudomonas aeruginosa.

Table (1) Effect of different concentration of oil on pathogenic bacteria

Bacterial strains Con.1 Con.2 Con.3

Staph.aureus 11.2 15 0

E.coli 3 10   0

Ps. aeruginosa 4 0 0

 

Figure (1) Zones of inhibition produced by three concentrations of clove oil extract against Staph.aureus, E. 
coli and Ps. aeruginosa

Table (1) shows the results of deferent experimental formulas on the donors and the effects of each formula on 

healing time and its side effects, in this study six deferent formula concentrations were prepared and applied for the 

donors; then scope for the treatment effects and side effects.

      Table (1): Deferent Formula concentration comparing with healing time and side effects

Clove (Vol.): Olive 
(Vol.) formula:

Period of management to Healing percent in days: (Superficial Skin 
redness  &/or 

Burning)
%1 3 5 7 9

1:1 0% 0% 20% 40% 100% 30

1:2 0% 10% 30% 60% 100% 30

1:3 10% 40% 40% 70% 100% 20

1:4 10% 40% 50% 80% 100% 10

1:5 40% 100% - - - 0

2:1 0% 10% 30% 40% 60% 50
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The first formula concentration used was one to one 
of both clove and olive oils which shows 20% healing on 

the fifth day of applying this formula and there were 30% 
side effects as superficial skin redness and/or burning, 
while the second formula concentration was one clove 

oil to two olive oil (1 clove: 2 olive) oils, that displays 

10% of healing in the third day of applying the formula, 

but also there were 30% of the same side effects.

The study demonstrations better results in the third 

and fourth experimental formula concentrations when 

confirmed 10% of healing on the first day of applying 
both formula concentration which was (1: 3 and 1: 4) 

clove: Olive oils respectively; however, the adverse 

effects were deferent as the third formula indicates 20% 

of superficial redness and/ or burning, while the forth 
formula concentration shows only 10% of the same 

contrary effect.

The fifth formula concentration (1: 5) Clove: Olive 
oils, indicates the best outcomes which confirmed 40% 
of healing on the first day and 100% of healing on the 
third day of applying the formula for the donors, and 

there was no side effect of the formula on any case of 

the donors.

The last experimental formula concentration used 

by the researchers was (2: 1) Clove: Olive oils, which 

demonstrate only 10% of healing on the third day and 

60% of healing on the ninth day of applying this formula; 

although it shows 50% of superficial skin redness and/or 
burning for the donors.

These outcomes indicate wherever the clove oil 

concentration was increased; the adverse effects were 

increased as a face of superficial skin redness and/or 
burning. Whereas the current research confirmed that 
the best formula concentration is the (1: 5) Clove: Olive 

oils as the healing effect were brilliant, and there were 

no signs of adverse effects.

The second step of the current research was applying 

the best-chosen formula which is (1: 5) Clove: Olive 

oils to One hundred and twenty donors for managing 

muscle spasms and muscle pain under the supervision of 

a professional nurse.

Test group: One hundred and twenty donors 

participated in this experimental study, their age was from 

16-73 years, both gender, and different occupations; they 

were selected randomly, and they were suffered from 

different sites of muscle pain. With the supervision of 

a professional nurse; the effect of the formula appeared 

from the first 10 minutes to 30 minutes, depending on 
the severity of the muscle spasm and pain.

The mixture oil formula was applied for the 

donors mostly 2-3 days, twice to three times daily by 

the supervision of a professional nurse, some of them 

used the formula 5-10 days and still, there were no side 

effects. The control group was 10 participants who have 

muscle pain but used medications such as analgesics 

under the supervision of a professional nurse, they felt 

better 5 days after and there were side effects such as 

weakness, sleepiness, delirium, and confusion. 

The Negative group was ten donors who have no 

muscle pain (Healthy Persons), agreed to participate 

in this study and used the mixture formula 2-3 days 

twice to three times per day under the supervision of 

a professional nurse, and they didn`t record any side 

effect.

Conclusion

In conclusion, the current study shows the effect 

of Clove-Olive oils on some pathogenic bacteria 

(Stap. aureus, E.coli and Ps. aeruginosa) and its effect 

to manage muscle spasm; and found out the best 

concentration formula which is (1 Clove: 5 Olive) Oil 

mixture formula and there was no any side effect found 

for it: whereas there were side effects recorded such as 

weakness, sleepiness, delirium, and confusion: in the 

control group who used analgesic medications to relieve 

muscle spasm under the supervision of a professional 

nurse. This indicates that using the newly founded 

formula is better than using medications like analgesics 

in managing muscle spasms. 
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Abstract

Objective (s): This study aims to evaluate the effectiveness of an interventional program on nursing staff’ 
knowledge concerning prevention of pressure ulcer at the intensive care unit in Al-Diwaniyah Teaching 
Hospital, and to find out the relationships between nurse’s knowledge and their socio-demographic 
characteristics (age, gender, level of education, years of experience in intensive care unit, and participation 
in training session).

Methodology: A pre-experimental design (one group of sample) used to guide this study, it was conducted 
by use of a pre-posttest approach during the period October 5th 2020, to March 20th 2021. A non-probability 
(purposive) sampling has been performed during a selection of (27) nurses who works at the intensive care 
unit in Al-Diwaniyah Teaching Hospital were exposed to the interventional program. In order to reach 
the aims of the study, the researcher constructed program and questionnaire format to assess the nurses` 
knowledge, the questionnaire format was consisted of (4) domains; composed as a total of (24) questions 
regarding pressure ulcer prevention. The validity of the program and instrument was determined by 
presenting it to (15) specialist experts and reliability of the instruments was determined through (test-retest) 
approach for knowledge test. The data analyzed through the use of a descriptive and inferential statistical in 
order to discover the differences between the pre and post implementation.

Result: The findings of the current study revealed that there are highly statistically significant differences in 
posttest in the study sample in all knowledge domains at P equal 0.001. The findings also show that there is 
a statistical association between nurses` knowledge and their educational level and participation in training 
sessions regarding pressure ulcer prevention. 

Conclusion: The study concluded that the effectiveness of an interventional program on nurses’ knowledge 
regarding pressure ulcer prevention is positive at a high rate. 

Key words: Interventional Program, Knowledge, Pressure Ulcer, Prevention.

Introduction

Pressure ulcer (PU), they have been called pressure 

sore, bedsore, pressure injury, and decubitus ulcer is 

a localized injury induced by prolonged pressure for 

a longer period to the skin and underlying soft tissue 

that leads to tissue ischemia, which in turn, decreases 

the supply of oxygen, essential nutrients, and ultimately 

tissue necrosis and can lead to serious complications 

including death. (1, 2)

Thus, the single most significant factor is pressure. 
Tiny blood vessels provide the skin with oxygen-rich 

blood and drain deoxygenated blood out; at the arterial 

end, the pressure in a capillary is (32mmHg), and at the 

venous end (12mmHg). So, unrelieved pressure shuts 

down the supply of capillaries and prevents oxygen and 

nutrients from being obtained by the skin. The result is 

tissue death, and pressure ulcers develop. (3)

So, for nurses, the treatment of pressure ulcers 

remains a serious burden, because of high treatment 
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expenses, litigation matters, and increased workloads 

on nursing staff’. Moreover, they affect the emotional, 

physical, and social well-being of patients. Rehabilitation 

and hospital stays were prolonged by the pain caused by 

pressure ulcers and could lead to disability and death. (4)

The intensive care unit (ICU) is a complex 

area containing several factors that adversely affect 

fundamental care to prevent PUs in critically ill 

patients, these include nursing workload, time demands, 

dependency on technological support, and critical 

illness. In ICU patients, effective prevention strategies 

to relieve intensive and prolonged pressure and address 

factors such as malnutrition, fecal incontinence, and 

shear and friction forces should be implemented, once 

higher risk patients are identified.(5)

Every year in the United States, (2.5) million people 

are prone to a high risk of developing PUs, among them 

(60,000) people who die due to its complications such 

as osteomyelitis and sepsis. PUs can also adversely 

impact health institutions’, communities and service 

providers, impose therapeutic burdens on family and 

medical centers. The health system costs (18.5) billion 

in America to treat them, of which ($129,000) is spent 

to treating patients whose entire skin thickness has been 

compromised by the ulcer.(6)

Regarding the actual pressure ulcers in the ICU 

patients have a huge effect on mortality and treatment 

costs. It has been calculated that (5%) of the overall 

ICU budget is spent on the prevention of pressure ulcers 

and treatment, and if an ulcer occurs, the nursing staff 

workload rises by about (50%). Mortality of patients in 

ICU who have the chance of developing pressure ulcers 

four times higher than in patients in another setting 

(the patients have a minimal chance of developing this 

complication), so accurate risk assessment of pressure 

ulcers is of special significance for the critically ill 
patients treated in ICU.(7)

The pressure ulcers when present or absent have 

usually been considered as a performance measure for 

quality nursing care. As primary caregivers, nurses 

should have knowledge of pressure ulcers in order to 

conduct the necessary measures to prevent and treat the 

complication of pressure ulcers; knowledge increases 

nurses’ understanding of pressure ulcer problems and 

provides the foundation for informed decision-making, 

as well as a framework for developing and maintaining 

high-quality nursing care delivery competency.(8)

In addition, (9) confirmed that nursing staff’ play an 
integral role in preventing and treating pressure ulcers, 

and knowledge and decision-making can be improved 

by nursing education programs; knowledge is important 

in order to classify patients at high risk of developing 

PU, as well as which interventions are successful in the 

treatment of PU and how to apply these measures. (10, 11)

According to international literature, the level of 

knowledge of the nurses regarding the prevention of 

pressure ulcers has been described as poor, and this 

reflects negatively on their practices in this field because 
they do not meet with guidelines for best practices. So, 

poor nurses’ knowledge and practice contribute greatly 

to the higher incidence of pressure ulcers. (12, 13, 14)

In this context, it is important to provide education 

and increase awareness among healthcare professionals 

about the effective use and implementation of risk 

assessment scales to ensure that patients are adequately 

treated. Therefore, the causes, grading of pressure ulcers 

and prevention strategies to reduce their occurrence 

should be known to nurses. (15)  

Methodology

Design of the Study: A pre-experimental design 

(one group) used to guide this study, it was applied by 

use of pre-posttest approach, from the October 5th 2020, 

to March 20th 2021. 

Setting of the Study: The study was conducted at 

Intensive Care Unit in Al-Diwaniyah Teaching Hospital.

A Sample of the Study: A purposive (Non-

probability) sampling has been performed for all nursing 

staff who works in the intensive care unit, the total 

number of nurses who participated in the study was (27) 

nurses exposed to the interventional program.

Instrument: To evaluate the effectiveness of the 

interventional program, the researcher constructed a 
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questionnaire format in order to reach the aims of the 

study. The instruments consists of (2) parts:

Part 1: Self-administered questionnaire sheet 

related to demographic characteristics of the nurses. 

This part is concerned with the collection of basic socio-

demographic data obtained from the nurse’s by interview 

questionnaire sheet that involved (age, gender, marital 

status, level of education, and years of experience in 

nursing, years of experience in the intensive care unit, 

and participation in training sessions regarding pressure 

ulcer prevention).

Part II: Self-administered questionnaire sheet 

related to nurses’ knowledge concerning pressure 

ulcer prevention (pre-posttests).

The questionnaire constructed to assess nurses` 

knowledge concerning prevention of pressure ulcer. It 

comprises (24) multiple-choice questions that include 

(4) domains:

First domain: nurses’ knowledge related to the 

anatomy of the skin. This axis has consisted of (6) 

multiple-choice questions.

Second domain: nurses` knowledge related to 

overview of pressure ulcer. This axis has consisted of 

(6) multiple-choice questions.

Third domain: nurses’ knowledge related to risk 

and skin assessment of pressure ulcer. This axis has 

consisted of (6) multiple-choice questions.

Fourth domain: nurses’ knowledge related to 

preventative measure of pressure ulcer. This axis has 

consisted of (6) multiple-choice questions.

Reliability of the Knowledge and Practice Items: 

The reliability of the questionnaire is determined 

through the use of test and re-test approach, the results 

of reliability of the questionnaire revealed (r= 0.95) for 
nurses` knowledge regarding the prevention of PU. 

Statistical Methods: Data have been analyzed 

through the use of Statistical Package for Social Science 

(SPSS version 25 application).  

Result

Table (1): Distribution of the participants (Study sample) according to their Demographic Characteristics 

Demographic data Rating and interval Frequency Percent

Age / years 

21-25 10 37

26-30 10 37

31-35 6 22

36-40 1 4

Total 27 100

Mean (27.96), S.D. (3.50)

Gender

Male 16 59

Female 11 41

Total 27 100

Marital Status

Single 13 48

Married 14 52

Total 27 100

Educational Level

Primary school 4 15

Diploma 8 30

Bachelors and higher 15 55

Total 27 100
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Years of Experience in Nursing 

Less than or equal 5 year 16 59

6-10 6 22

11-15 5 19

Total 27 100

Years of Experience in ICU

Less than or equal 5 year 18 67

6-10 6 22

11-15 3 11

Total 27 100

Participate in Training Session
No 23 85

Yes 4 15

Number of Training session 

Total 27 100

Inside Iraq 4 100

Total 4 100

S.D. =standard deviation; ICU=intensive care unit

Table (1) demonstrate the frequency count for selected demographic data of the study sample relative to intensive 

care unit nursing staff’, the study results show that the predominant age sample of nursing staff’ were within thirty 

years old (n=20; 74%); gender, (n= 16; 59%) of the sample is male; (n=14; 52%) of them was married; (n=15; 55%) 
were have a bachelor’s degree. The highest percentage (n=16; 59% and n=18; 67%) concerning years of experience 
in the nursing field and years of experience in ICU respectively have less than or equal five years; (n=23; 85%) of 
nurses had not participated in training courses regarding PU prevention.  

Table (2): Comparison between Nurses Knowledge in Study Sample for Pre and Post-test Regarding Overall 
Domains. 

  K
no

w
le

dg
e 

  
pa

rt
s  

Nurses Knowledge domains
 P

er
io

ds

Study sample
n=27

t-
 t

es
t P. Value &

Sig.
Mean S.D

Fi
rs

t p
ar

t

Assessing nursing staff knowledge related 
to anatomy of the skin

Pre 1.24 0.125

24.428
.0001

HS
Post 1.88 0.047

Se
co

nd
 p

ar
t

Assessing nursing staff knowledge toward 
pressure ulcer

Pre 1.19 0.110

27.402
.0001

HS
Post 1.89 0.123

T
hi

rd
 P

ar
t

Assessing nursing staff knowledge toward 
risk and skin assessment of pressure ulcer

Pre 1.08 0.096

21.804
.0001

HS
Post 1.77 0.138

Cont... Table (1): Distribution of the participants (Study sample) according to their Demographic 
Characteristics 
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Fo
ur

th
 P

ar
t Assessing nursing staff knowledge toward 

preventive measures of pressure ulcer Pre 1.20 0.141

23.436
.0001

HS
Post 1.92 0.125

Overall nursing staff knowledge
Pre 1.18 .057

53.835
.0001
HS

Post 1.88 .047

n=Number of sample, S.D= Standard deviation, t= paired sample t-test, degree of freedom=26, Sig.: Significance, 
N.S: Non-Significant at p>0.05, S: Significant at p<0.05, H.S: high Significant at p<0.001.

Table (2) shows that there is highly statistically significant differences between pre and post-test of all knowledge 
domains regarding pressure ulcer prevention for the study sample at (P less than 0.001); participants’ knowledge in 

the study sample has increased significantly at the post-test score when analyzed by Paired-sample t-test.  

Table (3) Association Between demographic characteristic with nursing staff’ knowledge for the study 
sample at post test  

Socio-demographic variables
Knowledge level

Statistical test P value Sig.*

Age groups/years F= 0.733 0.543 N.S

Gender t= 0.450 0.657 N.S

Educational level F= 4.223 0.027 S

Years of Experience in ICU F= 2.428 0.110 N.S

Training session in PU prevention t= 3.096 0.005 H.S

PU= pressure ulcer prevention; t= independent t-test; F= analysis of variance; Degree of freedom=25; Sig.: 
Significance; N.S: Non-Significant at p>0.05; S: Significant at p<0.05; H.S: high Significant at p<0.001.

Cont... Table (2): Comparison between Nurses Knowledge in Study Sample for Pre and Post-test Regarding 
Overall Domains. 

Table (3) shows that there is a statistically significant 
association between the educational level of nurses’ and 

participation in training session concerning pressure 

ulcer prevention and their knowledge level at post-test; 

and show no statistically significant association between 
nursing staff” knowledge and other demographic 

information, when analyzed by one way ANOVA and 

independent sample t-test.

Discussion of demographic characteristics of 

nursing staff’ in Intensive Care Unit for study sample 

(Table 1):

Through the data analysis distribution of 

demographic variables, the percentage distribution of 

participants concerning to their age groups; the results 

of this study reveals that the most (n= 20; 74%) nurses 
within thirty years and the mean age of the nurses was 

(27.96) years for the study sample in (Table 4.1); this 

indicates that the majority of nurses are from the youth 

category, and this is very necessary to do the heavy-

duties nursing work in the ICU. 
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These results are concordant with a study conducted 

by (16) at (ICU) in Iran, which revealed that the highest 

percentage (n=55; 61.80%) of participants were within 
thirty years. Moreover, these finding was consistent 
with the study performed in Oman by (17), the result of 

this study revealed that the highest percentage (n=229; 
56.3%) of participants were within thirty years. While 

this result inconsistent with the study conducted by (4) 

in South Africa, that revealed the highest percentage 

(n=114; 51.1%) were more than thirty years.

In term of their gender, the findings of the current 
study revealed that the highest percentage (n=16; 59%) 
of nurses were male in (Table 4.1). This result concordant 

with an observational study conducted by (18) in Jordan, 

that stated the highest percentage (n=204; 64.1%) of 
participants (nurses) were male. Also, this finding agree 
with a prospective study performed in Lebanon by (19), 

that revealed most (n=244; 58.1%) of respondents’ were 
male. While the finding of present study disagree with 
a study conducted by (20) at the Center Zone of Tigre 

in Ethiopia, which revealed that the highest percentage 

(n=68; 55.7%) of participants were female.

Concerning the marital status of samples, the result 

of current study revealed that the highest percentage 

(n=14; 51.9%) were married in (Table 4-1). This result 
agrees with an experimental study carried out by (21) in 

Iran; that revealed the majority (69.7%) of participants 

were married. Also, the result of the current study 

consisted with the study carried out by (22) in Egypt, 

which revealed that majority (93.9%) of participants 

were married. While this findings in consistent with 
study performed by (13) in general hospital Lahore, 

that reported the highest percentage (n=166; 65.6%) of 
participants were single.

Concerning the level of education of sample, the 

findings of present study showed the highest percentage 
(n=15; 55.6%) of nurses were with bachelor degree in 
(Table 4-1). This result consistent with study carried 

out by (23) in Korea, that revealed the majority of 

participants (n=25; 83.3%) were with bachelor graduate. 
The findings of another study performed by (24) in Saudi 

Arabia also concordant with the result of current study, 

which revealed that the majority (n=29; 85.3%) of 
participants were with bachelor’s degree. While these 

finding inconsistent with the study performed by (22) in 

Egypt, which revealed that the majority (83.8%) were 

had diploma in nursing.

Concerning the years of experience in nursing, the 

current study showed in (Table 4-1) that the highest 

percentage (n=16; 59.3%) of participants have less than 
or equal to five years. The finding of the current study 
agreed with the study performed by (25), which revealed 

that (n=96; 43.6%) of participants have less than or 
equal to five years regarding years of employment in 
nursing. Also, the finding of the current study agreed 
with the study performed in general hospital Lahore by 

(13), reported that the highest percentage (n=116; 45.8%) 
of participants have less than or equal to five years of 
employment in nursing. While this result inconsistent 

with a study conducted in Turkey via (26), stated that the 

highest percentage (n=105; 30.3%) have more than or 
equal 16 year of employment in nursing. 

In the term of years of experiences` at ICU, the result 

of current study revealed that the highest percentage 

(n=18; 66.7%) of participants have less than or equal to 
five years in (Table 4-1). This result supported with a 
study performed by (11) in Jordan, that stated the most 

of participants (n=129; 47.8%) have less than five years 
of experience in intensive care unit. While the result of 

the current study disagrees with a study conducted by 

(10) in Turkey, that stated that the most of (n=42; 51.9%) 
of participants have more than (5) years’ experience in 

the ICU.

Percentage distribution of samples with respect 

to participating in training courses concerning PU 

prevention, the results of current study revealed that 

majority (n=23;85.2%) of participants had no training 
courses concerning pressure ulcer prevention in (Table 

4-1). This result supported with a study performed by (27) 

in Iran that revealed that the highest percentage (n=137; 
64.0%) of nurses not participating in the training 

courses concerning pressure ulcer prevention. In this 

context, the result of the current study agreed with the 

study conducted by 11in Jordan, that revealed that the 
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highest percentage (n=139; 51.5%) of participants not 
enrollment in training courses regarding pressure ulcer 

prevention. While this result inconsistent with a study 

conducted by (4) in South Africa, that stated the highest 

percentage (n=128; 60.4%) of participants participate in 
training courses regarding pressure ulcer prevention.

Discussion the effectiveness of an interventional 

program on the level of nursing staff’ knowledge 

concerning pressure ulcer prevention at post-test (Table 

2).

The most common role of nursing staff` in the ICU 

is preventing occurrence of pressure ulcer in bedridden 

patients; this happens when the nurse has inadequate 

knowledge of the following domains; skin anatomy, 

knowledge of the basic concept of pressure ulcer, risks 

of PU, and assessment of the skin, and PU preventive 

measures. Moreover, poor nursing staffs` knowledge 

regarding of PU prevention leads significantly to higher 
prevalence of PU; prevention is considered better 

than treatment, so it is very important to incorporate 

preventive measures for PU prevention to investigate 

any patient who at risk for developing a PU and to 

enforce optimal nursing intervention to prevent the 

incidence of PU. This study provides details information 

on what is optimal training in preventing of PU at ICU 

in Al-Diwaniyah Teaching Hospital.

Regarding the post-test of this study, data analysis 

of the current study revealed that the application of the 

interventional program has the beneficial effects on 
nursing intensive care unit staff’ through performing 

of knowledge test in post-interventional program. 

Highly statistically significant differences, in the pre 
and post-tests of all knowledge domains concerning 

the prevention of PU for all the study sample at (P less 

than 0.001); participants’ knowledge in the study sample 

has increased significantly at the post-test score when 
analyzed by Paired-sample t-test, with a statistical mean 

equal to (1.88) for study sample at post-test as shown in 

(Table 2).

This result consistent with a pre-experimental study 

design conducted by (28) in Egypt, that showed significant 
differences between pre and post-implementation the 

program; where total mean post-test were significantly 
higher than total mean pre-test scores concerning 

pressure ulcer prevention regarding nurses’ knowledge. 

Also, this result agreed with a comparison study 

sample (pretest-posttest design), conducted by (23) in 

Korea, that stated increases in the score of knowledge 

from pre to posttest; Therefore, there is importance 

implement training programs concerning pressure ulcer 

prevention to ensure that nursing staff` knowledge and 

practices improved efficiently.

The present study revealed that the interventional 

program was found to be efficient for nurses about 
prevention of pressure ulcer. So, the result of the current 

research revealed the importance of continuing training 

to improve nursing staff` knowledge concerning PU 

prevention.

Discussion association between demographic 

characteristics with nurses’ knowledge and practices for 

the study sample at post-test (Table 4). 

The result of the current study indicates that there 

is no statistically significant association between 
nursing staff’ knowledge and their socio-demographic 

characteristic (age, gender, years of experience in 

ICU). In contrast, the nurses’ educational level and 

participating in training session regarding pressure ulcer 

prevention had a statistically significant association with 
their knowledge level at post-test when analyzed by one 

way ANOVA and independent sample t-test (Table 4.3).

This finding could be supported through study 
carried out by (25), which revealed there was no 

association found between the nurses’ knowledge and 

their age and gender.

The results in the (Table 4.3) revealed that there is 

a significant association between the levels of education 
with nursing staffs’ knowledge in the study sample 

related to main domain toward prevention of PU at 

post-test. This finding could be supported through study 
conducted by (29) in China; the researcher reported that 

the highest educational group (bachelor or higher) was 

found to have an association of significance with regard 
to their knowledge, which concordant with the current 
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study.

While the result of the current study inconsistent 

with a study performed in Iran, by (16), which reported 

there was no statistically significant correlation between 
the level of nurses` education and their knowledge 

concerning PUs prevention.

Concerning the association between nursing staffs’ 

years of experience and the main domains knowledge 

about the prevention of PU, the study demonstrate that 

there was no statistically significant difference, between 
the years of experience of the nursing staff` and their 

post-test knowledge in Table (4.3). The result of the 

current study is supported with a study undertaken by 
(25), which revealed there was no association found 

between the adequacies of nurses’ knowledge regarding 

PU prevention with their years of experience. While 

the result of the current study inconsistent with a study 

conducted by (11), which showed that the statistical 

analysis of the participants’ demographics revealed that 

years of experience in ICU had significant relationship 
with nurses’ knowledge of PU prevention.

As a result of the data analysis, there is association 

between the nursing staffs’ knowledge of the study 

sample with their exposure to training courses regarding 

PU prevention and the main domains concerning 

prevention of pressure ulcers in the post-test in (Table 

4.3). This result concordant with a study undertaken 

by (6) in Iran to investigate the nurses` knowledge and 

practices on the prevention of PUs and their related 

factors, concordant with the current study; which reveals 

a significant association between nurses’ knowledge 
and their receiving training sessions concerning PU 

prevention.

Additionally, the result of the current study 

concordant with a study conducted by (11), concordant 

with the current study; which reveals a significant and 
independent influence on the knowledge of participants 
concerning the prevention of PUs regarding training 

obtained on the prevention of PUs.

While the result of the current study inconsistent 

with a study conducted by (30) in Jordan, which showed 

that the statistical analysis of the demographics of the 

participants demonstrate that, was no relevant association 

between the knowledge level of PU prevention by nurses 

and their participation in PU prevention training.

Conclusion

The majority of intensive care unit nursing 

staff’ had poor knowledge regarding pressure ulcer 

prevention when assessed at pre-test. The effectiveness 

of the interventional program demonstrated a highly 

statistically significant of all knowledge domains for 
the study sample regarding pressure ulcer prevention 

when assessed after implementation of an interventional 

program (at post-test).

Recommendations:

Providing an interventional program periodically to 

the nursing staff’ who working in ICU and those very in 

contact with bedridden patients that considered at risk 

for developing a pressure ulcer in order to enhance their 

knowledge and practices level regarding pressure ulcer 

prevention. Providing Training courses (workshops) for 

all nursing staff’ in ICU regarding how to use the Braden 

scale to enhance their level of knowledge and practices 

about pressure ulcer prevention.  
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Abstract

The research problem was that the handball game is one of the different activities and sports which are 
taught in three stages of the faculties and departments of physical education and sports sciences, and in the 
three stages, there is a set of skills required to be learned by the student as well as the students’ enjoyment 
of physical, kinetic and other psychological abilities. Additional duties as a method for teaching female 
students has become necessary for female students in light of their limited capabilities, especially at the 
present time, as we have not learned that most of the female students in colleges and departments of Physical 
Education and Sports Sciences come from a non-athletic environment, which makes it difficult for the task 
of teaching staff in specific colleges and departments, and the objectives of the research were to identify 
On the effect of the style, additional duties in developing some physical and motor abilities for female 
students, the research community consisted of students of the third stage of the Department of Physical 
Education and Sports Sciences - College of Education for Girls / University of Kufa for the academic year 
(2020-2021) and of (35) students for this was determined a sample Research from that community by (20) 
students by random method (lottery) from the research community, and (10) students were selected for each 
group, and the physical abilities were The mobility of the research is (the transitional velocity and the force 
distinguished by the speed and explosive power) and the conclusions were: The two additional duties and - a 
positive effect on the development of the physical and kinetic abilities under study for the handball students, 
and the two additional duties and - positive impact on the development of the psychological endurance of 
the handball students .

Keywords: extra-assignment technique, physical and motor abilities, handball 

Introduction

The Problem of the research was that the handball 

game is one of the activities and differential sports 

games that are taught in three stages of the colleges and 

departments of physical education 1 And mathematical 

sciences, and in the three stages there is a set of skills 

to be learned by students In addition to the students’ 

enjoyment of physical, kinetic and other psychological 

abilities, the researchers found that giving additional 
2 duties as a method of teaching female students has 

become necessary for female students in light of their 

limited capabilities, especially at the present time, as we 

have learned that most of the female students in colleges 

and departments of physical education and sports science 

come from a non-athletic environment 3 The task of 

teaching personnel in specific colleges and departments 
is difficult, and the objectives of the research were to 
identify the effect of the method and additional duties in 

developing some of the physical and kinetic abilities of 

female students 4. 

practical part:

The research community consisted of students of 

the third stage of the Department of Physical Education 

and Sports Sciences - College of Education for Girls / 

University of Kufa for the academic year (2020-2021) 

and their number (35) students. Therefore, the research 

sample from that community was determined by (20) 

students by the random method (lottery) From the 

research community, (10) students were selected for 

DOI Number: 10.37506/ijfmt.v15i3.16243
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each group

Homogeneity and equivalence of the sample:

To avoid extraneous influences that may affect the 
research results of the individual differences that exist 

with the players and to reach a single level for the sample, 

some variables that represent the specification of the 
sample have been identified to ensure their consistency 
in those variables that are influencing the experiment and 
which must be controlled which are (Chronological age, 

length, mass) and show that the sample is homogeneous.

For the researcher to attribute the differences in 

the results of the dimensional tests of the variables 

understudy to the effect of the experimental factor, the 

researcher resorted to verifying the equivalence of the 

two groups by using the (t) test for independent samples, 

as the significance of the test is not significant.

Defining search variables:

After reviewing many scientific sources, as well 
as conducting some personal interviews, the research 

variables were determined, and they were as follows: -

Physical and motor abilities: These include: -

1- Transitional speed.

2- Force characterized by speed.

3- The explosive power.

Tests and metrics used in research:

Physical and motor abilities tests:

After reviewing many scientific sources, and 
personal interviews with experts and specialists, physical 

and motor abilities tests were determined, and they are: -

First: Tests of physical abilities:

- (Jogging fast for a distance of 30 meters from the 

high start):

The purpose of the test: to measure the translational 

velocity:

Crisis Tools:

- Determine the area for conducting the test with 

two lines, one at the beginning and the other at a distance 

of (30 m) to the end.

- Two electronic stopwatches and a Burke whistle.

- Description of the test: the laboratory stops 

performing the test from a moving start, i.e. by running 

for a distance of (15 m) until it reaches the starting line 

of the original distance, which is defined with a small 
flag.

Test Instructions:

To create a spirit of competition, an exam is 

administered to each of the two students, taking into 

account the harmony between them.

A student is given only one attempt.

Test Administration:

Recorder: He calls the names first and records the 
time for taking the test second.

- Count (2) timer: gives the start and end signal 

with timing and noting the correct performance.

2- The strength distinguished by the velocity 

of the two legs: the test of three and the stability of 

longitudinal

The purpose of the test: to measure the force 

characteristic of the velocity of the leg muscles.

- Tools used: a distance of not less than (9 m), a 

tape measure.

- Performance specifications: the laboratory 

stands behind the starting line, then the laboratory leaps 

forward with both feet together and for three consecutive 

steadies. Each laboratory is given two attempts that are 

considered the best of them.

- Scoring: The distance from the starting point to 

the last footprint of the feet is measured after the third 

jump (the distance of the three jumps).
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3. The vertical jump test of stability:

The purpose of the test: to measure the explosive 

power of the two legs from jumping up.

- Tools:

• A wooden panel, painted black, is 50 cm wide and 

150 cm long, on which lines are drawn in white, and the 

distance between each line is 2 cm.

• A smooth wall whose height is not less than 3.60 

meters from the ground.

• Cut chalk or lime powder, a piece of cloth to wipe 

off lime marks after reading each lab attempt.

• The board can be dispensed with a stepped piece of 

wood fixed on the wall.

• medical balance.

• Two (2) photographic cameras.

Method of performance:

• The board or piece of wood is fixed on the wall 
so that the lower edge of it is at a height that allows the 

shortest laboratory to perform the test, and it is taken 

into account that the board is fixed away from the wall 
at a distance of not less than 15 cm so that there is no 

friction with the wall during jumping up.

• Draws a line on the ground perpendicular to the 

wall with a length of (30) cm. The laboratory holds a 

piece of chalk whose length is not less than (2.5) cm and 

then stands facing the board and extends the arms as high 

as possible and marks a mark with chalk or magnesium 

powder on the board and extends the arms on the board 

with an adjacent note. The heels to the ground.

• The laboratory then stands facing the board to the 

side, so that the feet are on the 30 cm line.

• The laboratory swings the arms down and back, 

with the torso bending forward and downward and the 

knees bent to a right-angle position only.

• The laboratory extends the knees and pushes the 

feet together to jump up with swinging the arms strongly 

forward and up to reach them to the maximum possible 

height as she places a mark with chalk on the board or 

wall at the highest point it reaches.

• The tester swings the proximal arm forward and 

downward to adjust the timing of the movement to reach 

the maximum possible height.

• The test is given from three successive attempts 

and the result of the best attempt is calculated, and 

measurements are taken to the nearest 1 cm.

• Jumping up with the feet from a steady position 

and not by taking a step or elevating. The piece of chalk 

should not be extended outside the fingers of the hand so 
as not to affect the results.

• Two (2) photographic cameras.

- Calculation of degrees: Power is measured in 

watts and is equal to kg/meter / second according to the 

following equation: 

Vertical explosive power = mass X 9.8 X 

Exploratory experience:

To find out accurate and reliable results and to know 
the obstacles that face the researcher when implementing 

the main experiment, the researcher conducted an 

exploratory experiment with the assistant work team and 

the experiment on 11/29/2020 at ten in the morning on 

a sample other than the research sample and they are (6) 

students who were not entered in the main experiment 

And from the same research community, the aim of 

which was: -

1- Learn about the difficulty and ease of testing.

2- Correcting errors, if any, during the 

implementation of the educational curriculum.

3- After performing the tests to perform the sample 

to see its suitability.

4- Training the assistant work team and knowing the 

extent of its ability.
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5- When performing the test, we need to prepare the 

appropriate place.

6- Determine the time required for the exams 

concerned with the search.

The pilot survey showed the following:

1- The equipment and tools used for the tests must 

be appropriate.

2- It must be ensured that the selected tests are valid 

in applying the test vocabulary used to the research 

sample.

3 - The adequacy of assistants to carry out their 

mission while performing the selected tests.

The scientific foundations of the tests:

First: Certification of tests:

The test is considered valid “if it measures only what 

was prepared to measure it”. To ensure the validity of the 

individual rapid attack test, the researcher presented it to 

a group of experts and specialists referred to previously. 

Accordingly, the standardized test was selected by the 

apparent validity of the specialists, and its validity for 

the members of the research sample was agreed upon 

by them in Measuring the characteristic to be measured.

Second: Stability tests:

The test is considered constant “if it leads to the 

same results in case they are repeated, especially if the 

conditions surrounding the test and the laboratory are 

similar in the two tests”, and on this basis, the reliability 

coefficient was found by applying the test to a sample 
of female students from the same community, and the 

same test was re-applied. On the research sample in the 

pretest, the results of the correlation law of (Pearson) 

proved that the test has a high stability score (0.95).

Third: Objectivity:

One of the important factors that must be met 

in a good test is the objectivity requirement, which 

means the extent to which the arbitrators are free from 

subjective factors such as bias, and this is done by 

determining the degree of agreement of the arbitrators so 

that the judgment is independent. The simple correlation 

coefficient Pearson between the results of the two 
judgments through time and the degree of objectivity is 

(0.98).

Main experiment procedures:

Pre-tests:

The two researchers, with the help of the assistant 

work staff, conducted the pre-tests on the research sample 

for the two experimental groups of the study variables 

(physical abilities, motor abilities, psychological 

endurance, individual rapid handball attack) on the 

two days (Sunday and Monday) corresponding to 

6, 7/12/2020, at the full hour. At nine o’clock in the 

morning in the closed gymnasium of the Department 

of Physical Education and Sports Sciences - College of 

Education for Girls and the tests were according to the 

following sequence: -

The first day: Physical and kinetic abilities 

(translational velocity, force characterized by velocity, 

explosive ability, endurance of speed, agility, motor 

compatibility).

The second day: (individual rapid attack, 

psychological endurance).  Educational curriculum:

The researcher prepared an educational curriculum 

to achieve the objectives of the research by presenting 

this curriculum to a group of experts and specialists, 

and they agreed to the curriculum for its suitability for 

this stage of (the students). On the second experimental 

group.

The researcher implemented the prepared 

curriculum on 12/8/2020, and the curriculum included 

the following: -

1- The number of educational units per week is (2) 

educational units.

2- The number of the total educational units is (16) 

educational units.

3- The time of one educational unit is (90) minutes.
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4- The educational curriculum for developing the 

variables under discussion took (8) weeks.

The group competition-style group:

This group applied the educational curriculum 

using group competition after applying the exercises 

for teaching and developing them by the teacher and 

using one or more female students to apply the skill, 

then the members of this group applied physical and 

motor abilities exercises according to this method by 

dividing the group members into different models and 

formations, two groups and each group It consists of (5) 

students, and the exercises are applied to the students in 

a collective manner. The start and end of the exercises 

are with a signal from the teacher and according to the 

time allocated to the exercise, then prepare a special 

form for each group to know the extent of the progress 

and delay of the group.

Additional assignments method group:

The group applied the educational curriculum 

using the additional duties method when explaining 

the skill in the basic activity and how to perform the 

additional skills the same as the previous skills and when 

applying special exercises by the teacher and Tom all 

the students by applying the exercises and dividing the 

group members into different models and formations 

that possessed the capabilities or simple tools such as 

( Barriers - Shakhas - Hand Balls - Soft Balls - Colored 

Circles Drawn on the Ground - Handball Goal) and you 

choose special formations that are appropriate for the 

lesson according to the type of skill, where the student 

performs zakat between a group of signs once or twice 

according to the conditions of the lesson or jogging on 

coloured circles And drawn on the ground, and then give 

a worksheet to demonstrate the skills of the leaders in 

each group to teach one another to excel the other group 

in terms of tension or competition between one group 

with other groups.

Dimensional tests:

The researcher, with the help of the assistant work 

staff, conducted the post-tests for the research sample 

after completing the implementation of the educational 

curriculum, as the tests were conducted on 2 and 3/2/2021 

with the same sequence of pre-tests, and the researcher 

was committed to the procedures that she used in the 

same pre-tests and taking into account the temporal and 

spatial conditions of those the exams.

Statistical Means:

The researcher used statistical methods in the 

statistical bag (spss) 

Results

Table (1) It shows the arithmetic means, standard deviations, the calculated (t) value for the correlated 
samples, the level of test significance, and the meanness of the difference for the pre and post-tests of the 

second experimental group for physical and motor abilities

Variables

U
nit m

easurem
ents

Pre exertion Post exertion

(t) value

Significant

Significant type

Mean STD.EV. Mean STD.EV.

The transition velocity Time 4.820 1.24 4.40 0.27 4.622 0.000 Sig.

The explosive power Watt 241.9 5.49 292.7 8.57 11.08 0.000 Sig.

The force is characterized by 
speed

meter 5.18 2.01 6.55 0.22 4.11 0.000 Sig.
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Table (2). Shows the arithmetic mean, standard deviations, and (t) value calculated for independent samples, 
the two groups of physical and motor abilities.

Variables

U
nit m

easurem
ents

Pre exertion Post exertion

(t) value

Significant

Significant typeMean STD.EV. Mean STD.EV.

The transition velocity Time 4.55 0.127 4.40 0.27 4.33 0.001 Sig.

The explosive power Watt 276.6 13.74 292.7 8.57 4.5 0.025 Sig.

The force is characterized by 
speed

meter 6.03 0.13 6.55 0.22 3.11 0.031 Sig.

Discussing the Results

The results presented in the previous tables of the 

tests of the variables under investigation represented by 

(physical and motor capabilities in hand reel) showed 

that there are significant differences between the pre and 
post-tests for the two experimental groups and in favour 

of the post-tests. Prepared by the two researchers, the first 
experimental group that used the additional assignment 

method has achieved an improvement in the post-test 

compared to the pre-tests. The researchers attribute this 

development to the regularity of students in educational 

units that lasted for eight weeks, as the attempts made 

to develop self-reliance for female students and reduce 

Waiting times and increasing the amount of movement 

as the student moves from one station to another to 

perform exercises similar to the original skill.

Also, the suitability of the method of additional 

duties for the ages of students and their skill, physical and 

mobility abilities, which increases the learners’ pleasure 

and suspense, and the use of time and avoids boredom. 

The additional can represent paragraphs to link the 

different activities with the performance of skills, and 

the method used aims to raise the level of the members of 

the research sample to suit their physical, motor and skill 

capabilities together, which led to the improvement of 

their skill performance as the diversification of exercises 

led to the development of the level of physical abilities 

represented by the speed of transition And the strength 

distinguished by speed, 

Conclusions

1. The two methods of additional duties and - a 

positive effect on the development of the physical and 

motor abilities understudy for the handball students.

2. The two methods of additional duties and - 

a positive effect on developing the psychological 

endurance of handball students.

3. The method - was better than the method of 

additional duties in developing the physical and motor 

abilities of students.

4. The method of additional duties was better than 

the method of - in the psychological endurance of the 

students.  
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Abstract 

Introduction: The masses or cysts of the ovary, masses of the fallopian tube, pathology of the broad 
ligament, and cysts of the para tubal are all referred to as adnexal masses. The first-line imaging modality 
is ultrasound. MR imaging has played and continues to be of high importance in treating adnexal disease 
patients. 

Purpose: To equate the diagnostic accuracy regarding ultrasound and Magnetic Resonance Imaging (MRI) 
in females with adnexal pathology. 

Patients and method: The research was conducted in Baghdad medical city/radiology institute. There were 
60 women in this study. If ultrasound is associated with adnexal pathology, all patients have been subjected 
to MRI and ultrasound examination. The imaging was done with a (Mindray, Dc-80A) ultrasound machine. 
1.5 Tesla was used for the MRI (Magnetom Avanto, Siemens). 

Results: In an MRI study of 60 patients, the right-side lesions were found in 25 (46%), the left side lesion 
seen in 24 (44%), and bilateral in 6 (11%). In an MRI, 37 (61%) of the patients were cystic, while 18 (30%) 
were complex mass lesions. Regarding diagnosis of malignant lesions with MRI, the sensitivity, precision, 
and accuracy were all 100%, 100%, and 100%, respectively. 

Conclusions: For the measurement of pelvic masses, ultrasound is often used as the first imaging modality. 
The high contrast resolution of MRI allows for precise tissue characterization and better anatomic delineation. 
In the case of benign pathologies, this would undoubtedly assist in preventing needless surgeries. 

Keywords: magnetic resonance imaging, Ultrasound, Adnexal Pathologies. 

Introduction 

The adnexa contains the supporting ligaments of the 

uterus, the fallopian tubes, and the ovaries. [1] Adnexal 

masses refer to the masses or cysts of the ovary, masses 

of the fallopian tube, pathology of the large ligament, 

and cysts of the para tubal. Females of all ages with 

substantially variable prevalence can be found to have 

an adnexal mass. [2] Functional or physiological changes, 

inflammatory processes, endometriosis, Benign and 
malignant tumors can cause the adnexal mass. [3] It can 

be an accidental finding or diagnosed in patients showing 

signs of a palpable mass or abdominal distension in the 

asymptomatic patient. [4] While most adnexal masses are 

asymptomatic, insidious pain or signs of pressure can 

often occur. Benign and malignant masses can cause 

adnexal torsion, which is often accompanied by nausea 

and vomiting with acute pelvic pain.[5] Adnexal lesions 

are typically observed in everyday radiology practice, 

with an estimated incidence in the general population 

of 4-18 percent. Depending on the imaging presentation 

and clinical image, the treatment of adnexal lesions 

differs.[6] Patients’ age is the first clinical parameter to 

DOI Number: 10.37506/ijfmt.v15i3.16244
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be considered: whereas the adnexal cysts were typical 

in females of reproductive age, the malignancy risk in 

such group is considered to be low; also, a large cysts 

proportion were functional in origin, continuing to 

resolve over time. At the same time, the malignancy 

risk and, therefore, the malignancy clinical suspicion is 

high in postmenopausal women. [7] The two radiological 

methods that better describe adnexal lesions are 

ultrasound and MRI. They will decrease the number of 

women examined who undergo surgery incorrectly and 

retain fertility in young women as well. [8] 

In the treatment regarding patients experiencing 

suspected pelvic pathology, ultrasound can be specified 
as a first line imaging modality. It can be used simply, 
and it doesn’t expose patients to ionizing radiation, yet 

it depends on the operator. The pelvis’ ultrasound must 

be optimally done with the transabdominal approach 

with the use of sonographic window related to distended 

urinary bladder as well as the transvaginal method with 

bladder empty.[9] Transvaginal ultrasound (TVUS) in 

assessing ovarian cysts and adnexal masses is now a 

process of high accuracy. [10] The best assessment of 

complex adnexal masses to differentiate benign from 

malignant tumors is given by Gadolinium-enhanced MR 

imaging, thereby preventing improper management and 

minimizing aggressive surgical action for benign diseases.

[11]The process utilized for MR imaging regarding 

indeterminate adnexal mass includes 2 components: a 

collection of simple T1- and T2-weighted sequences for 

assessing the mass site and signal characteristics; after 

that selecting problem-solving sequences for refining the 
diagnosis tailored to the alleged nature of the mass.[12] 

Patients and Methods 

The work is conducted on a total of sixty females 

who have been referred to the department of radiology 

with assumed adnexal pathologies. Also, the research 

is carried out from a period of September 2020 to 

February 2021 in MRI and US Units at X-ray Institute, 

Baghdad medical city. All patients have been subjected 

to MRI and ultrasound evaluation in the case when the 

ultrasound is related to adnexal pathology. If available, a 

final correlation with histopathology is performed. Also, 
ultrasound imaging with the use of (Mindray, Dc-80A) 

was performed. Transabdominal ultrasound using a (3.5-

5 MHz) probe was performed, as well as transvaginal 

ultrasound with the use of (10 MHz) probe is performed. 

MRI was done using a 1.5 Tesla MR System (Magnetom 

Avanto, Siemens, Erlangen, Germany) with a phased-

array coil. Gadolinium is the most common contrast 

agent used in MRI. The next sequences are done, 

involving sagittal T2 WI, coronal T2 WI, axial T2 WI, 

axial T2 WI fat suppression, axial T1WI. 

Table 1: Parameters of MRI protocol

Parameters of MRI protocol TE TR FOV SL Matrix

Sagittal

T2 WI
104 8620 250 4 192×256

Coronal

104 8620 250 4 192×256

Axial

104 8811 250 4 192×256

T2 WI Fat suppression
Axial 87 4050 308 6 166×256

T1 WI Axial 11 682 200 4 384×512
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Statistical Analysis

Data analysis is conducted with the use of the 

available statistical package of SPSS-25. Also, the 

data were provided in simple measures of percentage, 

frequency, standard deviation, mean, and range 

(minimum-maximum values). In addition, the 

significance of difference regarding various percentages 
(qualitative data) is tested with the use of the Pearson 

Chi-square test (2-test) with the application of Fisher 

Exact or Yate’s correction test whenever possible. 

Furthermore, the statistical significance is considered 
whenever the P-value is less than or equal to 0.05, 

and determined Sensitivity, Specificity, PPV, NPV, 
and Accuracy according to epidemiological equations. 

The results of the analysis were presented using tables, 

charts, and graphs. 

Result 

Our study was included 60 women with age is 

ranges (30-39) years as the most common range (36%). 

All patients undergo examinations by US and MRI. 

(Table 2 of age). Among them, 55 (91%) suffered from 

abdominal pain, and 5 (8%) were suffering from pain 

and bleeding. The lesion’s laterality is on the right side, 

28 (50%), left side, 22 (39%), and bilateral 6 (11%) on 

the US. In MRI, the site of lesion was right side25 (46%), 

left side 24(44%), and bilateral 6(11%). On ultrasound, 

33 (55%) of the adnexal masses were cystic, 23 (38%) 

were complex. On MRI, 37 (61%) were cystic, and 18 

(30%) were complex. 

Table 2. Distribution of patients by age groups

Group No. (60) % (100)

14-24 11 22

Age
25-34 13 26

35-44 6 12

45-54 10 20

Table 3. Distribution According to the type of lesion 

Type of lesion in U/S No. %

Cystic mass 33 55

Complex mass 23 38

Type of lesion in MRI

Cystic mass 37 61

Complex mass 18 30
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Figure 1: Presentations 

Table 4. Distribution Preliminary Lesion Diagnosis

U/S Provisional Diagnosis of the lesion No %

Chocolate Cyst 7 12

Haemorrhagic cyst 11 20

Dermoid Cyst 6 11

Complex Cyst 12 21

MRI Provisional Diagnosis of the lesion

Chocolate Cyst 7 13

Haemorrhagic cyst 9 16

Dermoid Cyst 7 13

Complex Cyst 5 9

Discussion 

The current research included 60 female patients 

with adnexal masses texted with MRI and ultrasound. 

The remaining 60 cases were treated conservatively, with 

40 undergoing surgical procedures and the excised tissue 

being subjected to histopathological analysis for final 
diagnosis. In this work, the major objective is comparing 

the accuracy of MRI and ultrasound in adnexal lesion 

diagnosis. The average age in our sample was 37 years, 

with 30-39 years being the most frequently affected age 

group. These results are in accordance with the results of 

Aruna et al. 13 and Al-Shukri et al. 14, in which the mean 

age was 30 years and 29 years, respectively. Adusumilli 

et al. 15 found that the average age was much higher, 46 

years. 
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The most common presenting symptoms in our 

sample were abdominal pain in 91% of cases and pain 

and bleeding in 8% of cases. Our findings are close to 
those of Guzel Al et al. 16, who found that abdominal 

pain is the major complaint in approximately 77.5% 

of cases, and a study conducted by Al-Shukri et al. 
14 indicating that lower abdominal pain is the major 

complaint in approximately 98% of cases. In this work, 

the right side is the major adnexal masses site, and in 

another study, Taj-Aldean et al. 17, the right side is 

the major adnexal masses site. In a study by Prabha et 

al. 18, they discovered that 0% and 42% of lesions in 

the US were cystic and complex, while MRI revealed 

27% and 31% cystic and complex lesions. In a research 

carried out via Aruna et al. 13, 50 percent of the adnexal 

masses were cystic, while 32 percent were complex. On 

MRI, 56 percent of the patients were cystic, and 26% 

were complex, which is close to our results. Due to the 

variations in appearance in ultrasound, a slight dermoid, 

chocolate, and hemorrhagic cyst were misdiagnosed as 

a complex mass. There might be a diffuse appearance 

of endometriotic cysts, and comparable findings by 
sonography might overlap in other lesions like dermoid 

cysts, haemorrhagic cysts, and other lesions, as stated 

via Douglas et al. 19 in their work regarding adnexal 

lesions characterization through ultrasound. Also, the 

MR capability for recognizing specific tissue properties 
like hemorrhage, fat, fibrous tissue, and fluid was aided 
via its good soft tissue characterization characteristics.20 

Aruna et al. 13 indicated that MR imaging had 100% 

sensitivity and 97.7% specificity, while ultrasound 
had 80% sensitivity and 95% specificity. In research 
conducted by Sohaib et al. 21, the MR imaging accuracy 

in detecting and characterizing the adnexal mass 

lesions has a 95% sensitivity and 88% specificity. The 
specificity and sensitivity of gray-scale ultrasound of 
adnexal masses in a research carried out via Madan et al. 
22 is 92.5% and 55.3%. Furthermore, comparable results 

were provided via Scoutt et al. 23and Hriack et al. 24. The 

MRI sensitivity and specificity of this work were 100% 
and 100%. Ultrasound had specificity and sensitivity of 
100% and 50%, respectively, which have been close to 

past works. 

Conclusion 

Often, ultrasound is considered as the first imaging 
modality utilized for assessing the pelvic masses, 

particularly in women whose ovaries could be a source. 

MRI, on the other hand, has a high contrast resolution 

that allows for accurate tissue characterization and 

better anatomic delineation. As a result, MRI has been 

shown to be more accurate compared to ultrasound in 

determining the nature of adnexal masses. The best way 

to tell the difference between malignant and benign 

adnexal lesions is using MR imaging characteristics. This 

will undoubtedly aid in the avoidance of unnecessary 

surgeries in the case of benign pathologies, as well 

as in the planning of treatment options for malignant 

pathologies. 
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Abstract 

The development aims to achieve continuous progress in the life and well-being of all residents and is based 
on the effective and professional contribution of all individuals to development, and the fair distribution of 
its revenues, which requires a scouting leadership that can keep pace with the innovations in society and 
can meet the requirements of society focused on preparing a positive citizen who contributes to a solution 
His problems and the problems of his society. The educational institutions in some countries have paid 
great attention to scouting because of its positive effects represented in achieving the advancement and 
advancement of societies, in addition to a course in strengthening the sense of citizenship and belonging 
to members of society, as well as contributing to community participation and development, as Scouting 
is one of the pillars of volunteer work. Educators have unanimously agreed on the importance of Scout 
education and its effective role in achieving its goals. Its goal is to build a good citizen by contributing to the 
education and development of youth to achieve the maximum advancement of their physical, mental, social 
and spiritual capabilities as good individuals and responsible citizens and members in their local, national 
and global societies, and the research aims to build a scale The reality of the Scout curricula according to 
the perspective of the Sustainable Development Goals of Scout leaders in Iraq, and identifying the level of 
reality of the Scout curricula according to the perspective of the Sustainable Development Goals among 
scout leaders in Iraq. 

Keywords: Scouting Curricula, Sustainable Development, Scouting. 

Introduction

The researchers used the descriptive approach in the 

survey method, due to its blame and the nature of the 

research, and the research community was identified with 
leaders and scout leaders in the education directorates 
1 in the governorates of Iraq except for the Kurdistan 

region for the academic year 2019-2020, and the 

researchers randomly identified the research sample. To 
achieve the first goal of the research, which is building a 
scale of the reality of the scouting curricula according to 

the perspective 2 of the sustainable development goals, 

where the researchers followed the following scientific 
steps: -

Defining the goal of the Scout Curriculum Scale 
according to the sustainable development goals 

perspective:

The first step to building the scale is to clearly define 
its goal and what is the intended use of this scale, and the 

researchers have set the goal 3, which is to build the scale 

of the reality of the scouting curricula according to the 

perspective of the sustainable development goals

Determining the fields of measuring the reality of 
scouting curricula according to the perspective of the 

sustainable development goals: -

After reviewing the scouting curricula for some 

Arab countries, including (the Arab Republic of Egypt, 

the Kingdom of Saudi Arabia, Palestine, Jordan, Algeria, 

the Maghreb, Tunisia, Oman) and collecting them to take 
2 full information and review the scouting curricula for 

DOI Number: 10.37506/ijfmt.v15i3.16244
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Iraq for the previous years and the academic year 2019-

2020 AD, as well as reviewing The goals of sustainable 

development according to the perspective of the World 

Scout Office and access to the references, sources, 
and related studies and personal interviews of 3 the 

experts and the Arab experts and specialists in scouting 

education and sustainable development. Eight axes have 

been identified to measure the reality of the scouting 
curricula according to the Sustainable Development 

Goals. Of the experts and specialists of (15) experts 

to express their opinions on it, and after collecting the 

data, the researchers used the law of relative importance 

to identify the importance of the fields, as the degree 
of acceptance of the field must be greater than (80) or 
(53.33%), as shown in the table (1).

Table (1). shows the relative importance of the agreement of experts and specialists on the axes of measuring 
the reality of the Scout Curricula.

v Domain degree of importance significance significance

1 The religious sphere 19 12.67% not acceptable

2 The national sphere 55 36.67% not acceptable

3 The social sphere 103 68.67% acceptable

4 The Health sphere 90 60 % acceptable

5 The Environmental sphere 124 82.67% acceptable

6 Physical and athletic sphere 72 48% not acceptable

7 Cultural and scientific sphere 45 30% acceptable

8 Scouting activities sphere 93 62 % not acceptable

Preparing the initial formula for the scale: 

To develop the initial formula for this scale, the 

researchers conducted several scientific steps, which 
were summarized as follows:

Collecting and preparing the scale paragraphs: -

After the goal of the scale was determined and 

the axes were identified, the other step was to collect 
the paragraphs and their numbers, as the researchers 

reviewed the sources, references, and personal interviews 

with specialists and experts, and (133) paragraphs were 

obtained and distributed over the four accepted axes 

after studying and analyzing the paragraphs and these 

paragraphs are distributed over the scale axes The four, 

as the first axis (the social axis) includes (41) paragraphs, 
the second axis (the health axis) includes (31) paragraphs, 

the third axis (the environmental axis) includes (26) 

paragraphs, and the fourth axis (the scouting activities 

axis) includes (34) paragraphs as is Shown in Table (2).
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Table (2). The number of paragraphs for each axis of the scale attempt

v sphere total number

1 The social sphere 41

2 The Health sphere 31

3 The Environmental sphere 27

4 Cultural and scientific sphere 34

The total number of paragraphs total of 133

Determine the validity of the paragraphs of the 

Scout Curriculum Reality Scale by the sustainable 

development goals perspective: -

After the researchers finished drafting the scale 
paragraphs in their initial form, it was presented to 

a group of experts and specialists of (12) experts to 

demonstrate their validity and amend them if they needed 

to be modified, as the differences between them were 
statistically significant at the level of significance (0.05), 
and after presenting the paragraphs to the gentlemen. 

Scale Instructions Setting: 

After the validity of the paragraphs was approved 

by the experts and specialists, instructions for the scale 

were prepared that explain to the leader and leader how 

to answer its paragraphs. It was taken into account in 

preparing these instructions to be clear and easy to 

understand and to increase clarity. The instructions 

included a special form on how to answer the paragraphs 

of the scale and indicated In the instructions, there is no 

correct answer and a wrong answer, but what is important 

is to choose the answer that applies to the scouts. He also 

asked the leaders to answer all the scale paragraphs with 

frankness and accuracy, and that their answer will be 

completely confidential and it is for scientific research 
purposes only.

Choosing answer alternatives for the scale: 

The researchers presented alternatives to the scale 

answer to the experts and specialists, and after it was 

presented it included the five-test test to suit the research 
and give more freedom to express the answer (always, 

often, sometimes, little, rarely).

Exploratory experience: 

To ensure the clarity of the scale’s instructions and 

the clarity of its paragraphs for the testers and to know 

the time taken for the response, as well as to identify 

the conditions for applying the scale and the difficulties 
or obstacles associated with that, the researchers applied 

the scale on an exploratory sample consisting of (10) 

leaders chosen randomly and it became clear from 

these Experience is that the scale instructions and its 

paragraphs are clear and that the time it took to answer 

the scale paragraphs ranged between (15-20) minutes, 

with an average of (17) minutes. Thus, the scale, with its 

instructions and paragraphs, is ready to be applied to the 

construction sample.

The main experiment: 

The main experiment was done by applying the scale 

to the building sample to conduct a statistical analysis of 

its paragraphs to select the valid paragraphs and exclude 

the invalid ones based on their discriminatory strength 

and internal consistency, as well as to extract the validity 

and stability indicators of the scale, and the scale was 

applied to the building sample of (40) leader And a 

leader, as the scale forms were distributed to the leaders 

electronically.
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Scale correction: 

The answers of the leaders and leaders were 

corrected on the scale of the reality of the scouting 

curricula according to the perspective of the sustainable 

development goals using the correction key prepared 

for this purpose. The total score was calculated based 

on the sum of the weights of the answers on the scale 

paragraphs amounting to (87) paragraphs and the 

weights were determined from (0-4) degrees for each 

paragraph and according to the alternatives chosen by 

the leaders, experts and specialists.

Statistical analysis of the paragraphs of the 

Scout Curriculum Reality Scale, according to the 

sustainable development goals perspective: -

The goal of statistical analysis is to calculate the 

discriminatory ability and internal consistency of the 

scale paragraphs, as the discriminatory ability refers 

to the ability to differentiate or distinguish between 

individuals who obtain high scores and individuals who 

obtain low scores on the scale itself, and the researcher 

followed two methods in analyzing the scale paragraphs 

statistically, namely: 

The two-terminal groups (discriminatory 

power): 

To reveal the discriminatory ability of the scale 

paragraphs, the two-group approach was used, as this 

method is considered one of the appropriate methods 

for distinguishing the paragraphs. The overall scores 

obtained by the leaders and leaders after correcting 

the scale were arranged in descending order, then a 

percentage (27%) was chosen for the lower and upper 

group to represent the two peripheral groups and exclude 

The percentage of (46%) in the middle, and on this 

basis, each peripheral group included (27%), where the 

number is (24) leaders and leaders of the upper group 

and (24) leaders and leaders of the lower group and 

represented to calculate the coefficient of distinguishing 
each paragraph of the scale of (87) A paragraph and the 

use of the t-test for two independent samples within the 

statistical means and the statistically significant T value 
is considered an indicator to distinguish the paragraphs. 

It becomes clear that the calculated T values   ranged 

between (0.338 - 7.164) and when comparing the SIG 

value, (16) paragraphs were rejected because the value 

of (SIG) was less than (0.05), and keeping (71) items

Psychometric properties of the scale: 

Building the scale requires the availability of 

basic and important conditions to ensure the safety 

and scientific construction of the scale, and one of the 
most important of these conditions is its honesty and 

reliability, as well as the psychometric properties of the 

scale paragraphs, are of great importance and they are 

no less important than the psychometric properties of 

the scale itself because the characteristics of the scale 

depend greatly on the characteristics of its paragraphs 

The characteristics of the scale paragraphs play an 

important role in the ability of the scale to achieve the 

goal for which it was set, and this is revealed through the 

process of analysis of its paragraphs.

Validity scale: 

Truthfulness is one of the important basic 

indicators and concepts in evaluating measurement 

tools. Researchers have relied on the validity of the 

content, which aims this type of honesty to know the 

extent to which the test or scale represents the aspects 

of the characteristic or characteristic to be measured, 

and whether the test or scale measures a limited aspect 

of this phenomenon or Measures it all. That is, how 

well its content matches what it wants to measure. In 

determining it, it uses the opinions of experts in the field 
that the test tries to measure, and this truth was achieved 

when the scale of the reality of the scouting curricula was 

presented according to the perspective of the sustainable 

development goals to a group of experts and specialists in 

the field of psychology and sports psychology to confirm 
the validity of its basic components as well as the validity 

of its paragraphs and the extent of representation These 

paragraphs are for the components you’re measuring. 

With that, some paragraphs were modified, merged and 
moved.

Stability of scale: 

The concept of consistency is one of the basic 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5107

concepts in the scale and it must be provided in the scale 

for it to be usable and when compared to the concept 

of honesty, truthfulness is more comprehensive than it. 

Therefore, it can be said that any test (scale) is a fixed 
test, but it cannot be said otherwise that a fixed test is, to 
be honest. Always.

The stability was calculated as follows:

Halftone segmentation: 

The half-segmentation method is one of the methods 

that are characterized by saving effort and time, as it 

requires applying a test only once, and it is one of the 

most used methods in educational and psychological 

studies to find the coefficient of stability, and to verify 
this method, the scale paragraphs were divided into 

individual and marital paragraphs, after which it was 

Calculating the Pearson correlation coefficient between 
the two halves of the scale and its calculated value 

was (0.779). Thus, the correlation coefficient was 
extracted for the stability of the half scale. To obtain the 

complete stability of the scale, the researcher applied the 

(Seberman Brown) equation. 

The scale describes the reality of the Scout 

curricula according to the perspective of the 

sustainable development goals in its final form: -

The scale consists of (71 paragraphs) distributed 

over its four axes by (21) paragraphs for the social axis, 

(16) paragraphs for the health axis, (15) paragraphs for 

the environmental axis, and (19) paragraphs for the 

cultural and scientific axis, to be corrected through the 
correction key Which consists of five alternatives which 
are (always, often, sometimes, rarely, at all) and the 

weights were given (4 - 3 - 2 - 1 - 0) respectively, the 

highest score obtained by the subject is (284) and the 

lowest score (0). The hypothetical means of the scale 

(142), and whenever the score obtained by the subject is 

equal to or higher than the hypothetical mean, indicates 

the prevalence of the scout curricula according to the 

perspective of the sustainable development goals among 

scout leaders.

Results

Statistical estimates of the Scout Curriculum 

Scale, according to the sustainable development 

goals perspective.

To present the results obtained after measuring the 

level of reality of the scouting curricula according to 

the perspective of the sustainable development goals 

among the sample members of (40) leaders and leaders, 

they were presented in the form of tables for ease of 

analysis and discussion. And to complete the subsequent 

statistical analysis processes that aim to achieve the 

objectives of the research, as the statistical estimate of 

the results of the sampled individuals was presented 

in the reality of the scouting curricula according to the 

perspective of the sustainable development goals. 

Table (3). shows the statistical description of the results of the research sample regarding the reality of the 
scouting curricula according to the perspective of the sustainable development goals

Variable’s mean
standard 
deviation

skewness Kurtosis
lowest 
value

highest value

The reality of the Scout 
curricula according to the 
sustainable development 

goals perspective

149.45 29.24 0.353 - 0.656 128 167
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Table (3) shows that the arithmetic mean of the 

scale of the reality of the scouting curricula according 

to the perspective of the sustainable development goals 

was (149.45) and the standard deviation (29.24) and 

the coefficient of torsion was (-0.353), which indicates 
that the members of the research sample were normally 

distributed in the sense that the internal structure of the 

scale The reality of the scouting curricula according to 

the perspective of the sustainable development goals 

was correct.

Presenting, analyzing and discussing the level 

of reality of the Scout curricula according to the 

perspective of the sustainable development goals.

After completing the application of the Scout 

Curriculum Reality Scale according to the sustainable 

development goals perspective, which included (71) 

paragraphs in its final form on the members of the (40) 
main experiment sample of leaders and leaders of Scouts 

in the Education Directorate in the governorates of Iraq, 

and after collecting the forms and unpacking the data, 

the researchers sought to extract The values   of the mean 

and standard deviation of the players’ scores on the scale 

and then calculated the theoretical mean of the scale. 

And after inferring the significance of the differences 
between the two mediators, he calculated the value 

(t) of one sample as a statistical means to achieve this 

purpose and identify the reality of the level of reality of 

the scouting curricula according to the perspective of the 

sustainable development goals among the members of 

the main research sample 

Table (4). shows the significance of the differences between the achieved arithmetic mean and the 
hypothetical mean of the Scout Curriculum Reality Scale according to the sustainable development goals 

perspective

Variables mean
standard 
deviation

Theoretical 
average

t significance

A measure of the reality of the 
Scout curricula according to the 
perspective of the Sustainable 

Development Goals

149.45 29.24 142 13.99 Not a function

Table (4) shows the difference in favour of 

the arithmetic mean achieved by the players in the 

variable reality of the scouting curricula according to 

the perspective of the sustainable development goals, 

and this means that the level of use of the sustainable 

development goals by the scout leaders is a higher level 

than the average because the value of the achieved 

arithmetic mean was higher than the value The theoretical 

mean of the scale, which indicates the state’s interest 

and development, the need to improve the process of 

preparing scout leaders in the field of education for 
sustainable development. Governments committed to 

updating or preparing strategies aimed at integrating and 

developing the environment as a common issue between 

educational sectors at all levels during the past years. 

The educational program is developing an in-service 

training program that clarifies the nature and methods of 
training for sustainability for all teachers.

Conclusions

1- The current scale is a tool to reveal the level of 

reality of the Scout curricula according to the perspective 

of the sustainable development goals.

2- It appeared that the research sample had achieved 

a higher level than the average for the scale of the reality 

of the Scout Curricula according to the perspective of 

the sustainable development goals. 
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Abstract 

Cryptosporidium is an apicomplexan parasite that is increasingly recognized among immunocompetent hosts 
as a leading cause of childhood diarrhea in lower source settings and of waterborne diarrheal outbreaks in 
high income countries. C. parvum, which infects bovines, wild animals and humans, account for the majority 
of human infections. Cryptosporidium oocysts are transmitted via the fecal oral route, including by person to 
person spread, from contaminated food or water, or from contact with infected animals. 300 Stool samples 
were collected from patients in Hilla city from different hospitals. DNA extracted from stool samples, PCR 
amplification of DNA. Genotyping of HSP70 gene and DHFR Gene was performed using a polymerase 
chain reaction technique, followed by DNA sequencing. Accordingly, these DNA polymorphisms were 
confirmed using DNA sequencing. The sequencing results showed the presence of many SNPs determined 
in the HSP70 gene and DHFR gene.

Key words: PCR, sequencing, polymorphism, Cryptosporidium parvum, HSP70 gene, DHFR gene. 

Introduction 

Cryptosporidium parvum It is one of several species 

that cause cryptosporidiosis, a parasitic disease of the 

mammalian intestinal tract, that primarily involves 

watery diarrhea (intestinal cryptosporidiosis) with or 

without a persistent cough (respiratory cryptosporidiosis) 

in both immunocompetent and immunodeficient humans 
[1]. In immunosupressed individuals, the symptoms are 

particularly severe and can be fatal. It is primarily spread 

through the fecal-oral route, often through contaminated 

water; recent evidence suggests that it can also be 

transmitted via fomites in respiratory secretions [2].

C. parvum is considered to be the most important 

waterborne pathogen in developed countries. The 

protozoa also caused the largest waterborne-disease 

outbreak ever documented in the United States, making 

403,000 people ill in Milwaukee, It is resistant to all 

practical levels of chlorination, surviving for 24 hours 

at 1000 mg/L free chlorine. It is an obligate intracellular 

pathogen [3]. The risk factors for outbreak transmission 

of cryptosporidiosis are well known. In industrialized 

countries, waterborne outbreaks by contaminated 

drinking or recreational water are increasingly frequent 
[4].

The genome of C.parvum, sequenced in 2004, was 

found to be unusual amongst eukaryotes in that the 

mitochondria seem not to contain DNA [5]. A closely 

related species, C. hominis, also has its genome sequence 

available [6].

For PCR-based analyses, the most commonly 

used Cryptosporidium-specific biomarker is the gene 
encoding the 18S rRNA subunit, which has been used 

for the detection and genotyping of oocysts present in 

environmental and clinical samples [7,8]. Other markers, 

DOI Number: 10.37506/ijfmt.v15i3.16246
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including Cryptosporidium 60 kDa glycoprotein 

(gp60), microsatellite locus 1 (ML-1) and 2 (ML-2), 

Cryptosporidium heat-shock protein )HSP70), b-tubulin 

and Cryptosporidium oocyst wall protein (COWP), CP-

HPS7O and CP-DHFRF have also been used for this 

purpose [9,10] .

PCR nucleotide sequence might be of great value for 

identification on the species level. Sequencing usually 
involves part or all the mitochondrial genome followed 

by its comparison with known sequences in Gene Bank 

(NCBI). PCR technique is suitable and accepted but it is 

expensive and needs to more time and lab our consuming 

due to the further step of sequencing products, mixtures 

cannot be separated, and the generated samples may not 

produce enough sequence results [11].

DNA Sequencing gives much information with 

no need for more steps like digestion with enzymes 

or analysis of the given data. The most appropriate 

mitochondrial genes used for species identification using 
sequencing technology are cyt b, 12S and 16S rRNA 

genes could give a considerable number of mutations 

and there is also much information found on data bases 

concerning their sequences [12]. The variations in the 

sequences of mitochondrial 12S and 16S rRNA gene 

are suitable and sufficient for identification between 
different species from high number of vertebrates such 

as birds, fish, reptiles, mammals, and amphibians [13].

   the aim of this work was to detected CP-

HPS7O and CP-DHFRF using of -PCR technique 

and DNA sequencing to investigate single nucleotide 

polymorphisms among Cryptosporidium parvum 

isolated from different pathological samples in hilla city. 

Methodology 

Sampling

Stool samples were collected from patients ,children 

and adults, male and female patients from to Babylon 

maternity and children hospital and specialized Marjan 

Hospital for Internal and Cardiac Diseases in the Babylon 

province as well as primary health care and private clinics 

during the period from October 2018 till February 2019, 

and transferred to the advance parasitology laboratory in 

the College of Science Babylon University, where they 

were collecting 300 samples and placed in the sterilized 

plastic containers the size of approximately 20gm, and 

with a tight lid to keep samples moisture and prevent 

dry.

DNA Extraction 

The extracted genomic DNA from faeces samples 

(96 samples) for all parasites were checked by using 

nanodrop spectrophotometer, that check and measure 

the purity of DNA through reading the absorbance in at 

(260 /280 nm) according to DNA Extraction Kits From 

stool Favorgen- Taiwan.

Primers

Two PCR primers were designed in the present 

study for detection Cryptosporidium parvum. based 

subunit ribosomal rRNA gene by using NCBI- Genbank 

( U11761.1, U69698.2 respectively).

Table (4): the primers.

Primer Sequence 5--------------------------3 

CP-HPS7OF
5-ATG TCT GAA GGT CCA GCT ATT GGT ATT GA-3

CP-HSP7OR
5-TTA GTC GAC CTC TTC AAC AGT TGG-3

CP-DHFRF
5-GTG GGG ATT TAA CTT GAT TT-3

CP-DHFRR
5-GGT ATT TCT GGG AAA TAA GT-3
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PCR amplification 

Final product of 25μl reaction volumes containing 
1 ul of forward and reverse primer ,12.5 ul of green 

Master combine ,3 ul of Genomic deoxyribonucleic acid 

and the reaction volume has been rounded to 25 ul with 

the addition of 8 ul of nuclease free water Amplification 
has been dispensed in a very thermo-cycler (Eppendorf) 

programmed for 5 mins. At a temperature of 94 degrees 

Celsius; for 35cycles 1 min. at a temperature of 94 degrees 

Celsius, 1 min at a temperature of 61degrees Celsius and 

2 mins at a temperature of 72 degrees Celsius; and a final 
extension of 10 mins at a degree of 72 degrees Celsius. 

Amplification product were electrophoresed in 2% 

agarose gels then visualised via staining with ethidium 

bromide. standard molecular markers were conjointly 

enclosed in every electrophoresis run. Ultraviolet trans-

illuminated gels have been captures as photographs.

Results

Genotyping of HSP70 gene in Cryptosporidium 

parvum 

   For HSP70 gene genotyping, the genomic DNA 

was amplified using specific primers and accomplished 
by the Thermo-cycler apparatus under the optimal 

conditions. The results revealed that the presence a 

single band (2010 bp) of the target sequence of HSP70 

gene gene in agarose gel (Fig. 1). 

Figure (1): Agarose gel electrophoresis image that showed PCR product analysis for HSP70 gene 
in Cryptosporidium parvum isolates. M (Marker ladder 3000-100bp). Lane (1-19) only positive 

Cryptosporidium parvum isolates at 2010bp product size. 

 

Fig. (2): phylogenetic tree anaylsis results for cryptosporidium parvum, HSP70 gene using by NCBI BLAST 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5113

Genotyping of DHR gene in Cryptosporidium parvum 

   For DHR gene genotyping, the genomic DNA was amplified using specific primers and accomplished by the 
Thermo-cycler apparatus under the optimal conditions . The results revealed that the presence a single band (575 bp) 

of the target sequence of DHR gene in agarose gel (Fig. 3).

Figure (3): Agarose gel electrophoresis image that showed PCR product analysis for DHR….. gene 
in Cryptosporidium parvum isolates. M (Marker ladder 3000-100bp). Lane (1-9) only positive 

Cryptosporidium parvum isolates at 575bp product size. 

Fig. (4): phylogenetic tree anaylsis results for cryptosporidium parvum, DHR gene using by NCBI BLAST 
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Discussion

For HSP70 gene genotyping, the genomic DNA 

was amplified using specific primers The results 
revealed that the presence a single band (2010 bp) of 

the target sequence of HSP70 gene while For DHR 

gene genotyping, the genomic DNA was amplified 
using specific primers The results revealed that the 
presence a single band (575 bp) of the target sequence 

of DHR gene. Heat shock proteins (HSPs) are molecular 

chaperones which are involved in maintaining regular 

cellular functions with a crucial role in protein folding, 

unfolding, aggregation, degradation, and transport [15]. 

In addition, these highly conserved proteins are involved 

in cell differentiation and morphogenesis [16], cell 

signaling, and in the protection of cells against stress and 

apoptosis [17]. HSPs are organized into several families 

based on their molecular mass (kDa), with Hsp70 and 

Hsp90 proteins belonging to the two major families 

(70 and 90 kDa, respectively). Some Hsp70 family 

members are constitutively expressed such as seen with 

cognate Hsc70 or with inducible expression as seen with 

cytosolic Hsp70 [15]. 

For PCR-based analyses, the most commonly 

used Cryptosporidium-specific biomarker is the gene 
encoding the 18S rRNA subunit, which has been used 

for the detection and genotyping of oocysts present in 

environmental and clinical samples [18]. Other markers, 

including Cryptosporidium 60 kDa glycoprotein 

(gp60), microsatellite locus 1 (ML-1) and 2 (ML-2), 

Cryptosporidium heat-shock protein (HSP70), b-tubulin 

and Cryptosporidium oocyst wall protein (COWP) have 

also been used for this purpose [19]. Although the direct 

use of PCR does not distinguish between live and dead 

oocysts, it can be used to detect the DNA of excysted 

sporozoites of Cryptosporidium oocysts after incubation 

in excystation medium. The viability of Cryptosporidium 

is then determined by amplification of an 873 bp region 
of a 2359 bp DNA fragment encoding a repetitive oocyst 

protein. This method is adequate to detect low numbers 

of viable oocysts, such as during routine monitoring of 

drinking water and environmental samples [18].

Many researchers have also developed PCR-based 

techniques for differentiating C. parvum of human origin 

and C. parvum of animal origin. These techniques are 

based on the polymorphic nature of C. parvum strains 

that infect humans and most animals at the b-tubulin, 

oocyst wall protein (COWP), dihydrofolate reductase 

(DHFR), thrombospondinrelated adhesive protein 1 

(TRAP-C1), thrombospondin-related adhesive protein 

2 (TRAP-C2), internally transcribed spacer 1 (ITS1), 

polythreonine repeat (Poly-T), small-subunit (SSU) 

rRNA, and undefined genomic sequences [13].

In recent years, researchers have developed PCR 

based techniques for the detection and identification 
of Cryptosporidium spp. These techniques target the 

genes of thrombospondin-related adhesive protein 1 

(TRAP-C1) [15]. Consequently, molecular analysis used 

to characterize the genetic structure of Cryptosporidium 

parasites and to assess their zoonotic signifi cance 
proved to be a sensitive diagnostic method capable of 

determining Cryptosporidium spp. with high selectivity 

in environmental and clinical samples and allowing for 

genotyping [16]. 
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Abstract

This study aimed to know the effect of an electronic learning environment according to the collaborative 
e-learning strategy on cognitive achievement by studying teaching methods for female students. The 
experimental approach was used in the study, by two experimental groups, a control, and each group (20) 
students. To achieve the objectives of the study, the cognitive achievement test was built to study teaching 
methods and design an electronic learning environment to study the teaching method material, and the 
results indicated that there are statistically significant differences between the averages of the two groups in 
the measure of cognitive achievement in the post-application and for the benefit of the experimental group. 
The results were discussed in light of the theoretical framework, as well as Some recommendations and 
future studies have been drawn up.

Keywords: E-learning environment, cognitive achievement, teaching methods.

Introduction

The transformation of the educational system 

from traditional methods of education to new methods 

based on e-learning programs must be preceded by a 

real change in the concept of the traditional education 

trilogy (teacher, student and educational institution) 

and its transformation into a more modern and modern 

educational process that includes the modern teacher and 

the positive student. The modern university, advanced 

educational technology, advanced educational curricula 

and non-formal education. The characteristics that 

characterize e-learning programs are that they provide 

content for courses in a multimedia environment, written 

or spoken texts, sound effects, line drawings in all their 

styles, animations, still images, snapshots. Video.(1)

Several studies and researches have recommended 

paying attention to active learning and its multiple 

strategies because of their impact on the level of cognitive 

achievement and their impact also on the acquisition of 

scientific concepts and the development of cooperative 
trends. (2)

Therefore, the importance of research lies in 

designing an electronic learning environment according 

to the electronic cooperative learning strategy in 

cognitive achievement by studying teaching methods for 

female students.(3)

Research Problem

In view of the circumstances that prevented the 

continuation of the practical application of female 

students in universities and the reliance on the theoretical 

side of the laws and concepts of skills, which prompted 

the researchers to pay attention to the topic of integrating 

technology in education and its results are known in the 

achievement of female students through the application 

of the cooperative learning strategy electronic in the 

cognitive achievement of the students by studying 

methods of teaching Computer-based physical education 

in the light of her knowledge of the characteristics of 

this strategy to facilitate the delivery of information 

to students in a fun, easy and attractive way, and to 

help them to be able to build their knowledge on their 

own and display information for them and thus benefit 
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from their capabilities and capabilities in the learning 

process better than the routine methods followed, that 

the problem of research lies On the reasons that the two 

researchers called for designing an electronic learning 

environment according to the electronic cooperative 

learning strategy in cognitive achievement by studying 

teaching methods for female students. (4)

Research Objectives

1. Designing an electronic learning environment 

according to the electronic cooperative learning strategy 

in cognitive achievement by studying teaching methods 

for female students.

2. Building a cognitive achievement test in the 

lesson of teaching methods for female students.

Search procedures

The two researchers used the experimental method 

on the second-stage students of the Department of 

Physical Education and Sports Sciences in the (College 

of Education for Girls, University of Kufa), who 

numbered (51) students, and the third-year students 

of the College of Physical Education, University of 

Karbala and the University of Kufa, of which (61) were 

students. The total number of the research community is 

(112) female students, and they were divided into three 

samples (the reconnaissance sample, the building or 

preparation sample, and the application sample for the 

main experiment) and they were deliberately chosen, as 

they were divided according to scientific foundations 
in line with the research problem so that the sample is 

consistent with the phenomenon The studied, the sample 

included (11) students for exploration, (50) students for 

construction, and (51) students for application. (5)

practical part:

Defining search variables:

“One of the most important characteristics of the 

experimental work is that the researcher processes 

certain factors under carefully controlled conditions 

to verify how a specific case occurs and determine the 
causes of its occurrence. The following variables have 

been identified:

1. The independent variable:

A- The electronic educational environment 

according to some active learning strategies.

Dependent variables:

A- Knowledge achievement.

B- Learning motivation.

Procedures for the e-learning environment:

It consists of a group of several stages as follows:

The first stage: gathering the raw material and 
writing the script:

The designer and the researchers made use of a 

set of video clips, pictures, drawings, and forms of 

the curriculum vocabulary available on the Internet, 

in addition to the scientific information about the 
educational material in the vocabulary of the subject 

in addition to the subject school (*) that is used in the 

preparation of the electronic educational environment 

and identifying the most important programs It will be 

used in the preparation of the e-learning environment.

Likewise, the script was written for not dispersing 

ideas in preparing the e-learning environment with the 

best efficiency and as shown in the following steps. (6)

The second stage: design and montage:

After determining the programs that were used in the 

preparation of the electronic educational environment, 

the designer made the necessary montage and designs 

on the images, audio and video that were previously 

collected in addition to designing mental maps in 

line with what is required to prepare the electronic 

educational environment as follows:

1. Adobe audition (audio program):

It is one of the modern applied programs specialized 

in editing and processing acoustics, such as introducing 

some sound effects, reducing noise, and introducing other 

effects such as adding echo to the recorded voiceover 

to be more exciting to the recipient. The curriculum is 

according to what is required by the experiment and 
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recording it in the form of audio clips in preparation for 

the next step, which is to modify and design the images.

2. Adobe Photoshop CS6 photo design program:

Image design program, or what is called Photoshop, 

is done by modifying and processing images in all their 

formats, as it was done by removing distortions in images 

as well as scaling images to the required and appropriate 

size in line with the electronic educational environment, 

and the program’s format

MindMup:

It is a mind mapping application written mainly in 

JavaScript and designed to run directly on the Internet 

(online) without the need to download to a computer 

or mobile device and is characterized by ease of use 

and also supports the Arabic language, as it was done 

by drawing mental maps of the lectures in line with the 

curriculum and the scenario developed by the designer 

And researchers, and the format of the program

3. Sony Vegas11 montage program:

This program formed the basic part of preparing 

the electronic program because of its importance and 

production of video files. This program is one of the 
modern programs specialized in producing educational 

explanation videos as well as integrating sound and 

image and adding explanations according to the 

designer’s request, as the sound and image that was made 

in previous programs were combined In addition to the 

videos that were made together to give in its content a 

final video with an educational purpose, and after the 
video is extracted in the final form, it is uploaded to 
YouTube and the program format.

4. Youtube:

YouTube (Youtube) is known as a website that can 

be used for free, through which it is allowed to view 

videos posted by other users of this site, in addition to 

the ability for users to upload their videos, and YouTube 

is one of the most famous websites. Located on the 

internet.

5. Android app inventor design program:

(English: App Inventor for Android) is an 

application programmed by Google and is currently 

supervised by MIT University. The application allows 

the user to program applications via the web by dragging 

and dropping cubes to make applications that work on 

the Android environment as well as it is designed to run 

directly on the Internet and in the form of the program

The third stage: designing the e-learning 

environment:

If the electronic learning environment was prepared 

to work in the Android environment by adding interfaces 

and installing previously designed images, as well as 

adding programmed buttons and linking them to the 

video links that were uploaded to YouTube in a previous 

step, and the final form of this environment was as it was 
planned in preparing the scenario that was covered. It is 

in the first step for the e-learning environment as in the 
following description:

1- Main interface:

When you open the program from the mobile device, 

the name of the supervisor and the researcher appears 

in it, and from there you enter the electronic learning 

environment and to the main page of the program and it 

includes the title of (lectures). It takes you to a new page 

bearing the names of the titles of the lectures within the 

curriculum and followed in the experience of the two 

researchers, that the Exit button expresses the exit From 

the program and a button that takes us back to the main 

interface, and the last planted the program, it represents 

the property rights of the researchers.

2- Lectures interface:

When you click on the title of (lectures), a new page 

will appear bearing the titles of the curriculum lectures, 

and when you click on one of the curriculum titles, its 

contents will appear in the form of buttons organized in 

the form of sub-menus for each lecturer, and when you 

click on any of them, a detailed explanation will appear 

in the form of video and photo presentations according 

to the goal to which it refers Title
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After reading and reading by the researchers on the 

most important details of the curriculum vocabulary, he 

reached a summary of a comprehensive introduction to 

each of the curriculum lectures that are under discussion 

with the method of their performance and the precise 

details about them, taking into account an explanation 

of the level of mental abilities of the sample members.

Finally, the title button (about the program) located 

in the main interface of the electronic educational 

environment, where when you click on it, a new sub-

window appears for us in which the name of the 

university and the title of the research appear, and two 

titles also appear. The production of this electronic 

learning environment, as well as the information for the 

issuance of the electronic educational environment, the 

second under the name of (the designer), which is also 

a button, and when pressed, the designer’s information 

appears in addition to the YouTube channel of the video 

site that they upload to it.

Building the cognitive achievement test in 

teaching methods:

The construction included defining the scientific 
material (academic content) for studying teaching 

methods, formulating behavioural objectives for 

the cognitive achievement test, preparing a table of 

specifications for the cognitive achievement test, 
drafting test items, preparing and compiling items for 

the cognitive achievement test, determining the validity 

of the paragraphs to test cognitive achievement, and 

test instructions for cognitive achievement. And the 

exploratory experience to test cognitive achievement, 

the application of the test to the construction sample, the 

correction of the items of the cognitive achievement test, 

and the statistical analysis of the cognitive achievement 

test items that include

First: Extracting the difficulty and ease 
coefficients of the items of the cognitive achievement 
test.

Second: Extracting the coefficient of 
discrimination

Scientific indications for cognitive achievement 

test:

First - validate the test:

Second: Stability:

The building of the cognitive achievement scale test 

for teaching methods for female students, consisting of 

(44) items, was completed.

Pre-test:

On December 10, 2020, the two researchers 

conducted the pre-tests for the experimental and control 

research groups, and the conditions for the tests were 

fixed in terms of place, time, and nature of the tests to 
achieve the same or similar conditions when conducting 

the post-tests and retaining to obtain accurate results. 

The cognitive measure of the two groups of research and 

collecting them according to the established conditions.

Likewise, the cognitive achievement results of the 

experimental and control research groups were obtained, 

and it was collected and then corrected and the results 

were extracted for all students. 

The mechanism for implementing the educational 

curriculum:

The electronic educational environment: The two 

researchers, with the help of an expert in the electronic 

field, created an electronic learning environment that 
facilitates communication with the students by presenting 

the lectures with more interest and interaction in the basic 

topics, as the lectures were made with video clips and 

provided with pictures and a detailed explanation with 

the two researchers ’voice. Each lecture takes a specific 
strategy to explain the lecture. According to what fits 
with the main topic of the lecture and the strategy that 

fits with it, then grouping these lectures into the main 
program that contains several doors or keys. This 

program is sent using a link to the sample for reference 

when needed at any time in addition to the student’s 

ability to download the lecture in pdf format and that 

the entry mechanism On these lectures, they were placed 

in the links of these links opened by the YouTube site, 

so that the program can carry a capacity that allows 

any device to be easily downloaded, and this electronic 
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learning environment was applied to the meet program, 

and as the two researchers used four strategies of active 

learning strategies, which are the concept maps strategy, 

and the strategy Collaborative learning, brainstorming 

strategy, discussion strategy, and each strategy will be 

explained Detailed advice:

The application of educational units for the 

electronic cooperative learning strategy: The two 

researchers prepared educational units in which the 

cooperative learning strategy was used, through which 

the contents of the teaching methods were read and 

analyzed from the main and sub-aspects, and the sub and 

main concepts of each aspect were determined and the 

relationships between those concepts were determined, 

and the lectures were designed. By using a variety of 

audio and image programs, which are displayed on the 

mobile screen in the meet program, a headline was set 

for each lecture, and the secondary idea that includes 

modern teaching methods through video clips, errors, 

and the delivery of information and material, was asked. 

A question was asked at the end of each video clip, as 

well as The lecture is designed in a way that suits the 

topics that will be discussed in the lecture. The lecture 

is taken with a cooperative learning strategy in the form 

of groups. Each group contains an appropriate and equal 

number with the other group.

The question and the group leader consults with 

group members and poses the appropriate answer to the 

question, and the answer is written by the teacher on a 

board and so on to the end of the topics presented, and 

the lecture is designed according to the requirements of 

each major and sub-concept, and it must be taken into 

account how to move between these groups and how 

to move between these topics easily and smoothly. At 

the beginning of each lecture, attendance is taken and 

confirmation of commitment to the time of the lecture, 
then a test for the previous lecture is conducted, and the 

test is done by an electronic form sent through a link 

to the students, then after that, the lecture link is sent 

for the lecture to be viewed in video, pictures, and an 

explanation in the voice of the two researchers, and then 

the students are distributed in groups With interventions 

made by the subject school, and at the end of the lecture, 

the lecture is sent in pdf format to the students, thus 

ending each lecture, in which all students participate 

with the explanation, regularly, easily and with suspense 

without boredom or non-participation.

Dimensional tests

The two researchers conducted the post-test for the 

experimental and control research groups on 2/2/2021, 

on Tuesday, with the help of the auxiliary work team, 

and under the same conditions of the pre-tests that were 

previously proven, and the conditions for the tests were 

fixed in terms of place, time and nature of the test to 
achieve the same conditions. Or similar when performing 

a retention test to obtain accurate results. 

Statistical means:

The researchers used the Statistical Package for 

Social Sciences (SPSS) 

Results

Presentation and analysis of pretest results for 

the two research groups:

Table (1). It shows the arithmetic mean, standard deviation, and (t) value calculated for the pre-tests of the 
two research groups.

Variables the group
pre-test

((t) is 
calculated

Indication level Indication type
Mean STD.EV.

Cognitive 
achievement

Empirical 15, 70 2, 61 1, 021 0, 314 Immoral

Control 16, 50 2, 32
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By analyzing Table (1), it was found that all 

the differences between the pre-test for cognitive 

achievement and the learning motivation for both 

the experimental and control research groups are not 

significant, because the level of significance is less than 

(0, 05).

Presenting the results of the pre and post-tests 

for the experimental group: 

Table (2). Shows the arithmetic mean, standard deviation, and (t) value calculated for the tribal and 
dimensional tests of the experimental group

Variables the group

pre-test post-test

((t) is 
calculated

Indication 
level

Indication 
type

Mean STD.EV. Mean STD.EV.

Cognitive 
achievement

Empirical 70.15
29.64

85.32 30.57 14.025 0.000 moral

Displaying the results of the pre and post-tests for the control group:

As for the research results related to the level of cognitive achievement and the learning motivation achieved 

by the individual of the research sample and for both the pre and post-tests of the control group, and the data were 

processed statistically, to know the significant differences, the t-test was used for the related samples, and Table (2) 
shows that. 

Table (3). It shows the arithmetic mean, standard deviation, and value of t� calculated for the tribal and 
dimensional tests of the control group

Variables the group
pre-test post-test

((t) is 
calculated

Indication 
level

Indication 
type

Mean STD.EV. Mean STD.EV.

Cognitive 
achievement Control 50.16

12.2
35.26 13.2 18.267 0.000

moral

Through the analysis of Table (3), it was found 

that all the differences between the pre and post-test 

of the cognitive achievement results and the learning 

motivation of the control group are significant because 
the level of significance is less than ‐0.05‐.

Presentation of the post-test results of the two 

research groups and their analysis:

After obtaining the research results related to 

the level of cognitive achievement and the learning 

motivation achieved by the individuality of the research 

sample and for each of the dimensional tests the data 

were processed statistically, so to know the significance 
of the dimensional differences, the t-test was used for 

the related samples, and Table (4) shows that. (7)
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Table (4). It shows the mean, standard deviation, and tةميق value calculated for the dimensional tests of the 
two research groups

Variables the group
post-test

((t) is 
calculated

Indication level Indication type
Mean STD.EV.

Cognitive 
achievement

Empirical 85.32 30.57
16.92 0, 000 moral

Control 35.26 13.2

Through the analysis of Table (4), it was found that 

all the differences between the post-test of the results 

of cognitive achievement and the learning motivation of 

the two groups of experimental and control research are 

significant because the level of significance is less than 
(0.05).

Discussing the results of the pre and post-tests 

for the experimental group:

Through their findings, the two researchers see 
a significant improvement in the level of cognitive 
achievement of the two research groups, and the 

researchers attribute the reason for this improvement to 

several factors:

- Adequate explanation by the school and 

presentation of a good model for both groups of research, 

which led to the drawing of a clear mental picture for the 

learner for this lesson.

- Feedback used by the teacher, which can 

contribute significantly to increasing the effectiveness 
of learning and its integration into educational attitudes 

and experiences, and in turn lead to correcting errors and 

drawing correct paths for students’ performance to reach 

better performance.

- Focus by the teacher on the application of the 

electronic learning environment for both groups.

The school’s shedding of light on the most important 

points of the subject enables the learner to form the 

correct and clear image in her and to refer to it whenever 

this is needed, the learner has acquired a knowledge 

outcome that raised her cognitive potential,

- The two researchers attribute these results to the 

electronic educational environment, as the experimental 

group studied within an electronic learning environment 

according to the electronic cooperative learning strategy, 

while the control group studied by regular methods, and 

the researcher believes that the electronic educational 

environment strengthened among the students the 

ability to imagine, as it is an enjoyable way of teaching. 

Especially since this strategy makes the student more 

interactive and increases the chances of her participation, 

and the teacher becomes only a facilitator and facilitator 

of the learning and teaching process.

- The electronic educational environment also 

has characteristics that distinguish it from other 

teaching methods, as it is interesting in teaching, and 

is commensurate with the requirements and nature of 

technology curricula, as well as the employment of 

active learning strategies contributed to activating the 

role of students in learning

- The electronic educational environment that 

employs active learning strategies is considered a new 

learning environment that the students have never known 

or studied through, which led to the enthusiasm and 

excitement of the students to study in this environment, 

so they showed the desire to learn while moving from 

one strategy to another strategy through the learning 

environment. e.

- The electronic educational environment that 

employs active learning strategies provides an 

opportunity to think, develop higher-order thinking 

skills and organize information, and this is in contrast 

to the traditional method, which allows the learner to 

acquire information by memorizing and reading only.
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Effective learning and positive participation of 

female students, their learning through groups, and their 

assuming responsibility in every task present within 

each strategy, and solving various thought-provoking 

questions that led to an exchange of views and knowledge 

among the students.

- The electronic learning environment supported by 

active learning strategies provided an opportunity for 

students to ask questions, debate and discuss. (8) 

Conclusions

1- The electronic educational environment, 

according to the electronic cooperative learning strategy, 

achieved a positive impact on the level of cognitive 

achievement.

2- The use of the electronic educational environment 

according to the electronic cooperative learning strategy 

in cognitive achievement by studying teaching methods 

for female students works to improve and raise their 

scientific knowledge. 
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Abstract

Contraception is a program employed to avoid pregnancy during premenopausal period where as hormone 
replacement therapy (HRT) is a medical option to ameliorate menopausal complications. The present study 
was designed to evaluate the effects of contraceptions and HRT on estradiol hormone ,tissue plasminogen 
activator-1 (TPA-1),and plasminogen activator in hibitor-1(PAI-1).

One hundred (120) women were recruited ;30 women with contraception; 30 women with HRT ,and 
60women contraception ; with HRT , and 60 women as a control group. All ages of women were ranged 
between 31-70 years old and subdivided into four groups(31-40,41-50, 51-60, 61-70 years old ). 

Data obtained from this study indicated a significant elevation (p<0.05) in the levels of estradiol hormone in 
all tested groups of women compared to control women (without contraception and HRT).It was established 
a significant drop (p<0.05) in the concentration of TPA-1 in women taking contraception and those intake 
HRT in a comparison with control groups. About levels of PAI-1,they were significantly higher (p<0.05) 
in both women with contraception and HRT than of control women .From these observations the available 
conclusion may be administration of contraception and HRT influence fibrinolytic system and increase 
incidence of thrombotic events . 

Key words :- contraception , estradiol, Fibrinolysis. 

Introduction

The contraceptives pills are always having both 

essentially sexual hormones of women that are estrogen 

and progesterone and that are presented as synthetics 

preparations. These synthetic preparations of hormones 

influence the hypothalamus – anterior pituitary – ovaries 
axis of fertile women in order to inhibit ovulation so 

that they can prevent pregnancy (1) . Combined hormone 

contraceptive that can be give by injection for women 

they are contained medroxy-progestrone and estradiol 

cyprionate can give intra muscular injection at one dose 

monthly as well as depot medroxy progesterone and 

norethisterone can be intake sub cutaneously (2) .

The mechanism by which inactive plasminogen 

converts in to active plasmin is mediated by two factors 

including tissue plasminogen activator -1 and urokinase 

plasminogen activator -2 (UPA-2) , these activators are 

also inhibited by to plasminogen activator inhibitors 

(type 1 and 2 (3) .The main function of plasmin includes 

fibrinolysis of clot to ensure blood flow to area beyond 
blood clot, the system of plasminogen –plasmin mediates 

major physiological and pathological processes in 

many different disease including inflammation , tumor 
metastasis , wound healing and tissue remodeling (4). 

The main function of PAI-1 are to inhibitor of both 

tissue plasminogen activator (TPA-1) and urokinase 

plasminogen activator, PAI-1 exerts major role in 

regulation of fibrinlytic system in many disease such 
as myocardial infraction , deep venous thrombosis and 

pulmonary thromboembolism (5) .Plasminogen activator 

inhibitor has ability to inhibit serine protease superfamily 

(serpin) , each of ranged between 350 to 400 amino acid 
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molecules having molecular mass approximately 38 

to 70 kDa (6) . From these results , it is appear clearly 

that intake of contraceptives and HRT can be affected 

fibrinolytic process and make the women at high risk 
factor for incidence of thrombosis. 

Material and Methods 

Women of the study

The present study was performed in different 

locations including Zain alabidein hospital of Karbala 

province, Marjan medical city of hilla city , and college 

of science for women in Babylon university . 

This study was ranged between the period from 

September 2020 to April 2021. One hundred twenty 

(120) women were enrolled in this study. Primarily, 

women were classified according to menstrual cycle 
in to two groups, first premenopausal women and their 
ages ranged between 31-50 years old. The second group 

was postmenopausal women that their ages between 

51-70years old The thirty (30) premenopausal women 

who had been administered contraceptive pills at a least 

two years ago were sub divided in to two groups (31-40, 

41-50 years old).

The thirty (30) postmenopausal women that lost 

their menstrual cycle about two years ago and they were 

intake hormone replacement therapy at least one year ago 

those women were also subdivide according to their age 

in two groups (51-60 , 61-70 years old) . the remaining 

number (60women) who had been represented pre and 

post menopausal women were selected to serve a control 

group and those women do not used contraceptive pills, 

HRT , non pregnant and, non lactating. All women were 

free from chronic disease such as diabetes mellituse , 

thyrotoxicosis, rheumatoid, artheritis, autoimmune 

disease, renal and hepatic disease and cardiovascular 

disease. All women were attended to hospitals and other 

health care centers to check up their own health criteria 

and cuationairs were directed to each women to explore 

about her health history for taking blood samples.

Methods

Collection of blood samples

    The collection of blood samples was carried out at 

8 to 10 a.m. Before collection the women were asked to 

sit down on chair at a least 10 minutes . The anticubital 

vein of left hand was more perfered . Massage was 

blood performed to targeted arm in order to improve 

blood circulation . About 7cm above site of collection 

tourniquet tightened around arm to increase protrusion 

of vein because of accumulation of blood . 

Measurement of estradiol hormone concentration 

(pg/ml),TPA-1,PAI-1:- 

The principle measurements were based on ELISA 

kit suppored by Elabscience company ,China .This 

method based on binding between antibodies on the 

surface of wells in plate and antigens the optical density 

was 450±2nm,accoding to instructions of supplier 

company.

Statistical Analysis

Data which were obtained from the present study 

and illustrated in the following referred as means ± 

standard deviation (SD)and then were analyzed by using 

computerized program called SPSS program . p<0.05 

was considered the limit of lowest significant differences 
among studied groups of the study (Daneil, 1999).

1- Results of estradiol hormone (pg/ml) in 

premenopausal women in take contraceptive and control 

groups. 

   Data that were illustrated in figure -1 , showed 
a significant increase (p<0.05) in the level of estradiol 
hormone (134.1±5.9, 119.5±10.8pg/ml, respectively) 

in first and second groups (31-40, 41-5 years old ) of 
premenopausal women intake contraceptives therapies 

and those control group (108-10.6, 96.2±13.4 pg/ml , 

respectively)
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Figure (1): Results of estradiol hormone (pg/ml) in premenopausal women intake contraceptive and control 
groups. 

-values were means ±SD 

-values with different letters were significantly 
different at p<0.05.  

2:- Levels of tissue plasminogen activator- (TPA-

1ng/ml) in women with contraceptives and control 

women (without contraceptives) : 

Results of TPA-1(figure 4) were significantly 
lowering (p<0.05) (5.9±1.6, 4.9±ng/ml)in first and 
second age groups(31-40, 41-50 years old ) of women 

who had intake contraceptives when matched with those 

counterparts of control groups (7.6±1.9, 7±1.4 ng/ml 

respective. 

Figure (2): levels of tissue plasminogen activator -1 (TPA-1ng/ml) in premenopausal women with 
contraceptives and control women groups . 
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-Levels were means ±SD.

-Means that were marked with different letters were 

significantly different at p <0.05. 

(3): Results of plasminogen activators inhibitor 

-1 (PAI-1ng/ml) of premenopausal women intake 

contraceptive and control women . 

Data that were depicted in figure(4-5) showed a 
significant elevation (p<0.05) in the contcentration of 
PAI-1 (25.6±5.5,26.4±4.9 ng/ml, respectively in groups 

of women intake contraceptives (14.7±4.5, 12.4±4.2   

ng/ml respectively. 

Figure(3): contraception of plasminogen activator inhibitor-1(PAI-1ng/ml) in premenopausal women with 
contraceptive and control groups . 

-Results were means ±SD.

-Results marked with different letters were 

significantly different (p<0.05).

(4):-Concentration of estradiol hormone (pg/

ml) in postmenopausal women with hormone 

replacement therapy (HRT):-

Data that were depicted in figure (4-10) showed 
a significant increase (p<0.05) in level of estradiol 
hormone (61.2±17.8, 26.5±7.3pg/ml)of both age 

groups(51-60, 61-70 years old ) of women treated with 

HRT in a comparison with control women (37.5±7.8, 

11.5±4.9 pg/ml, respectively). 
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Figure (4):- Levels of estradiol hormone (pg/ml) in postmenopausal women treated with hormone 
replacement therapy (HRT) and control women .

-Results were means ±SD.

-Means with different letters were significantly 
different (p<0.05). 

(5):-Concentrations of tissue plasminogen 

activator-1(TPA-1 ng/ml) in postmenopausal women 

intake hormone replacement therapy (HRT) :- 

Finding obtained from this study confirmed a 
significant drop (p<0.05) in the levels of TPA-1 of 
women with HRT (5.3±1.2, 4.2±1.2 ng/ml) when 

compared with those women without HRT (7.1±1.5, 

5.3±1.2ng/ml) . 

Figure (5):- values of tissue plasminogen activator-1 (TPA-1) in postmenopausal women intake hormone 
replacement therapy and control women 
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-Results were means ±SD.

Results having different marks were significantly 
different at( p<0.05). 

(6):-Levels of plasminogen activator inhibitor-1 

(PAI-1ng/ml) in postmenopausal therapy (HRT) :-

    The observation which mentioned in the following 

figure (4-14) confirmed a significantly heightening 
(p<0.05) in the levels of PAI-1 (36.5±4.3, 36.5±5.1ng/

ml) in all age groups of women having HRT when they 

compared with their counterparts of control women 

(22.7±3.7,22.1±6.1ng/ml, respectively ). 

Figure (6):- concentrations of plasminogen activator inhibitor -1(PAI-1ng/ml) in postmenopausal women 
intake hormone replacement therapy (HRT) and control women .

-Results were means ±SD.

-Results assigned with different letters were 

significantly different at p<0.05. 

Discussion

Results of estradiol hormone were significantly 
increased (p<0.05)in premenopaual women taking 

contraceptions and postmenopausal women treated with 

HRT in a comparison with control women The present 

findings were consistent with concept that most if not 
all of contraceptive pills contain both estrogens and 

progestins in their compositions that are synthetic and 

similar to that natural hormone which are synthesized 

by the body , the hypothalamus- gonadal axis of women 

become affected by these synthetic hormone , the 

continuous taking of synthetic contraceptive hormone 

(estrogen plus progesteron ) lead to disturbance of natural 

hormone production and consequently the imbalance of 

normal hormone production leads to adverse reactions 

such as breast cancer , thrombosis and cervical cancer 
(1) . 

In postmenopausal women who taking HRT , it 

was recorded increase breast and uterine cancer when 

matched with those women without HRT and concluded 

that synthetic HRT containing estrogen and progestins 

are metabolized by hepatocytes to the analogue of nature 

17beta estradiol and progesterone (7) . 

The present results appears consistent with evidence 

that Inspit of hormone replacement therapy can restore 
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and compensate the drop of sexual ovarian hormones 

levels , taking constant amount of HRT and added 

with those residual hormones leads to increase their 

concentrations causing different side effects (8) . 

The existing results of this study (Figure3)indicated 

a significant drop(p<0.05)in the levels of TPA-1 in 
both premenopausal women having contraceptives 

and postmenopausal women intake HRT compared to 

control women. It is clearly found that taking of oral 

contraceptive can be related with increase risk factors 

and incidence of thrombotic events , however , there 

is a hypothesis indicated that oral contraceptive have 

many effects on axis of procoagulant and antifibrinolytic 
processes , for more explanation , women who exert 

physical exercise and intake oral contraceptives remain 

have the same activities of coagulants and anticoagulant 

of that women with no contraceptive use (9) . 

The effects of both procoagulant and anticoagulant 

out comes of combined oral contraceptive used by 

healthy women are decrease and there is an associated 

with occuring of thrombotic events and it recommended 

use of natural estrogen and natural progestron can 

reduce the pro- coagulation processes in healthy women 

because the new generations of contraceptives are 

recorded minimal effects on hemostatic processes (10) . 

In regard of estrogen deficiency and hormone 
replacement therapy on blood coagulation particularly 

fibrinolytic system , previous experimental study was 
established on rats with induced surgical menopause 

(ovariectomy and then drenched with different doses of 

contraceptive (alone or compined ) then after levels of 

tissue plasminogen activator (TPA) and plasminogen 

activator inhibitor were estimated and their results 

showed a significant reductions in the TPA and 
fibrinolytic activity (11). 

Finding recorded from the present study confirmed 
a significant increase (p<0.05)in the levels of PAI-1in 
women with contraceptive and those with HRT compared 

to control group The present results w ere some what 

agree with previous data that indicat is represented 

principal inhibitor for plasminogen activators and 

regulates their activities the levels of PAI-1 were found 

to be increase at menopause as estrogen become deficient 
and PAI-1 level return to normal values when combined 

oral contraceptives are used (12). 

Moreover, administration of contraceptive pills 

are showed elevated of inflammatory cytokines as 
well as increase plasminogen activator inhibitor and 

increase risk of hypertension.Pervious study established 
(13), demonstrated that oral contraceptives have two 

gestodene and either 20mg or 30 mg of ethinyl- estradiol 

in premenopausal women and final results pointed out 
a down - regulation in fibrinolytic activity especially 
PAI-1 .Study was achieved by(14).gave inconsistent 

data , since , it explained that the use COC having 20mg 

ethiny estradiol with 100mg of levonogestrel do not 

influence the levels of PAI- 1 in premenopausal women 
It is widely demonstrated that COC are associated with 

increase incidence of thrombo embolism with increase 

of thrombo embolism with in different regions of the 

body and represent risk factor threatening the life (15). 

Concerning the impact of HRT in postmenopausal 

women, it is found a significant heightening of TPA 
associated with drop of plasminogen activator inhibitor 

in a comparison with control group at short- term use 

but long term use of HRT in healthy postmenopausal 

women can improve of fibrinolytic system(16).Recent 
experimental study found that 17-betal estradiol can 

inhibit gene expression and enzymatic activity of PAI-

1 that triggers by lysophosphophatidyl cholin and also 

17 beta estradiol exerts inhibitory effects TPA activity 

by reducing its binding with PAI-1 and so that estrogen 

results a beneficial effects on fibrinolytic system (17) .

Fibrinolysis , vascular remodeling , and angiogensis 

processes are controlled by PAI-1 which in women 

is regulated by estrogen hormone , since it is well 

demonstrated that estrogen increase expression of PAI-

1 by endothelial cells of blood vessels(18). From these 

results , it is appear clearly that intake of contraceptives 

and HRT can be affected fibrinolytic process and make 
the women at high risk factor for incidence of thrombosis 
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Abstract

Renal replacement therapy is a treatment option for people who have acute or chronic renal failure. A patient 
with increasing symptoms of renal failure is referred to a dialysis and transplantation center early in the 
course of progressive kidney disease. Hemodialysis is one of the most widely used dialysis procedures. 
Muscle cramps are the most common complication experienced by hemodialysis patients that usually 
develop during and in between hemodialysis therapy. These cramps appear to be the most common reason 
for the early termination of the hemodialysis session. Study Design: Pretest-posttest non-blind randomized 
controlled trial has been used in the present study to evaluate the effectiveness of Intradialytic stretching 
exercises on the leg muscle cramps among patients undergoing hemodialysis, from the period of September 
5th, 2020 to March 22nd, 2021. Study Sample: Non-probability purposive Sample of 60 patients undergoing 
hemodialysis. The sample is divided randomly into two groups; 30 patients as the study group and the 
other 30 as the control group. The setting of the study: The study is conducted in Al-Najaf City/Al-Najaf 
Al-Ashraf Health Directorate / Al-Sadder Medical City / The specialized center for kidney diseases and 
transplantation / Hemodialysis Unit. Result: The study result signifies that the level of muscle cramps 
improved significantly among the study group participants compared with control group. 

Keywords: Stretching Exercises, Muscle Cramps, Hemodialysis. 

Introduction

Chronic kidney disease (CKD) has become a 

global public health problem with a rising prevalence 
(1). In 2017, 697.5 million cases of all-stage CKD were 

recorded, for a global prevalence of 9.1%. The global 

all-age prevalence of CKD increased 29·3% since 1990. 

In Iraq, the prevalence of CKD about 3,044,399 cases in 

2017 (2). Current international guidelines define CKD as 
decreased kidney function shown by GFR of less than 

60 mL/min per 1·73 m², or markers of kidney damage, 
or both, of at least 3 months duration, regardless of 

the underlying cause. End-stage renal disease (ESRD) 

occurs when a person’s GFR falls below 15 mL/min 

per 173m2, indicating that kidney function is no longer 

capable of sustaining life over the long term and the 

patient will rely on one of the renal replacement therapy 

methods: dialysis or kidney transplantation (3).

Hemodialysis is one of the most widely used 

dialysis procedures. It is a treatment that uses a dialyzer 

to remove excess fluid, waste materials, and poisonous 
substances from the blood accountable for the uremic 

syndrome, and then returns pure and filtered blood to 
the patient, and prolongs survival (4–6). The client must 

remain dependent on the periodic hemodialysis sessions 

for life unless the kidney transplant is done successfully 
(4). About 9,20,000 people are undergoing hemodialysis 
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per day in the world, i.e., 7.8 % of the total population 
(7). 

On the other hand, hemodialysis does not fully 

correct uremia and can be linked to complications arising 

from the disease itself or the treatment process. Patients 

are unable to achieve maximum health as a result of 

these complications, which interfere with certain aspects 

of their lives. The ability of an individual patient to 

adapt to medical and psychological pressures is reflected 
in his or her quality of life. Tiredness, dyspnea, muscle 

cramps, headaches, pruritus, and joint pain are the six 

most common symptoms of hemodialysis patients (6).

Muscle cramps are one of the most common physical 

symptoms experienced by dialysis patients (8). It is an 

abrupt involuntary muscle contraction characterized 

by severe pain that occurs repeatedly in hemodialysis 

patients. Leg cramps most often affect the calf muscles, 

feet, toes, and thigh, but they can also affect the arms 

and hands, in addition to the abdominal muscles (9,10).

Although the exact etiology of muscle cramps is 

not fully understood, several common triggers have 

been identified including; hypovolemia, hypotension, 
dialysate composition, rapid ultrafiltration (UF) (11), 

disruptions in an electrolyte and mineral metabolisms, 

such as high serum calcium and phosphorus levels and 

low sodium, potassium, and magnesium levels in HD 

patients (12), in addition to the inability to move for 

three to four hours leads to progressive muscle wasting, 

and the lack of blood supply and reduced blood flow 
leads to muscle fatigue and cramping (13). Such cramps, 

which affect 33% to 86% of patients, may occur during 

hemodialysis treatment or at home following dialysis 
(9,10,14).

Therefore, intradialytic muscle cramps may 

have serious consequences on patients undergoing 

hemodialysis, as it represents the most common reason 

for the early termination of the hemodialysis session. 

Also, it may lead to a reduction of fluid removal, 
inadequate clearance of waste products, fluid overload, 
hypertension, and increased mortality risk Furthermore, 

muscle cramp negatively affects sleep and patients’ 

quality of life. In severe cases, it may influence a 

patient’s decisions to eventually withdraw from dialysis 

treatment (15).

So, hemodialysis nurses must be able to recognize 

complications associated with chronic renal failure, 

as well as the effectiveness of non-drug treatment 

options and non-pharmaceutical interventions for these 

patients (8). Stretching exercise, strengthening exercise, 

and oil massage is the most commonly used non-

pharmacological therapies in reducing muscle cramps 
(16). Patients’ compliance with hemodialysis can be 

improved by reducing muscle cramps, and the quality of 

life of these patients can be enhanced by increasing the 

hemodialysis’ adequacy. This would also alleviate fears 

about non-drug options for muscle cramp relief (8). 

Methodology

Study Design: Pretest-posttest non-blind 

randomized controlled trial has been used in the present 

study to evaluate the effectiveness of intradialytic 

stretching exercises on prevention and reduction of leg 

muscle cramps among patients undergoing hemodialysis, 

from the period of September 5th, 2020 to March 22nd, 

2021.

Administrative Agreements and Ethical 

considerations: The researcher obtained permission 

from the Ethics Committee of the Faculty of Nursing / 

University of Kufa, Ministry of Planning/Central Council 

for Statistics, Al-Najaf Al-Ashraf Health Directorate/ 

Al-Sadder Medical City. In addition, the researcher also 

obtained the approval of the muscle cramp questionnaire 

chart designer to use this tool. Also, in order to respect 

the principles and desire of the participants in the study, 

the researcher obtained informed consent from each 

study participant using the subjects’ agreement sheet 

which formed according to scientific resources such 
as Roberts and Hyatt, (2019) (17) after explaining the 

purpose of the study and an emphasis on maintaining the 

confidentiality of the participant’s information.

The Setting of the Study: The study is conducted 

in Al-Najaf City/Al-Najaf Al-Ashraf Health Directorate 

/ Al-Sadder Medical City / The specialized center for 

kidney diseases and transplantation / Hemodialysis Unit.
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Study Sample: Non-probability purposive Sample 

of 60 patients undergoing hemodialysis. The sample is 

divided randomly into two groups; 30 patients as study 

group are exposed to intradialytic stretching exercises, 

and the other 30 patients are not exposed to the exercises 

considered as the control group.

The Study Instrument: This tool consists of three 

parts:

Part I: Socio-Demographic Data: consists of (6) 

items, which included residency, gender, age, smoking, 

educational level, occupational status. 

Part II: Clinical Variable: consists of (10) items, 

which included duration of dialysis treatment, number of 

hemodialysis session per week, duration of hemodialysis 

session, frequency of leg muscle cramps per week, site 

of leg muscle cramps, comorbidity, level of calcium, and 

body mass index.

Part III: Muscle Cramp questionnaire chart: 

Adopted with permission from Morris, (2014) (18) to 

assess the level of muscle cramps during hemodialysis, 

before and after the intervention. It contains various 

features of muscle cramps such as the frequency of 

muscle cramps, duration of muscle cramps, level of pain, 

temperature, and discomfort which was comprehensively 

scored as a level of muscle cramps ranging from (0-13).

Score Interpretation: Four scores are used for 

rating the levels of leg muscle cramps among patients 

undergoing hemodialysis in terms of no cramps, mild 

cramps, moderate cramps, and severe cramps. These 

cramps levels are scored as (0) for no cramps, (1 - 4) for 

Mild cramps, (5 - 8) for moderate cramps, and (9 - 13) 

for severe cramps (18).

Reliability of the Study Instrument: Reliability 

involves the accuracy and reliability of a testing 

instrument to calculate an interesting variable. Reliability 

has not been calculated, for the study instrument of the 

present study because it is a global and stable standard 

and there are no suggested modifications made by the 
experts.

Data collection: The Data Collection was done 

at Al-Sadder Medical City / The specialized center for 

kidney diseases and transplant / Hemodialysis Unit. 60 

patients with muscle cramps during hemodialysis was 

assigned based on the purposive sampling technique. 

after that, these patients were randomly allocated into 

two groups; 30 patients as study group are exposed 

to intradialytic stretching exercises, and the other 30 

patients are not exposed to the exercises considered as the 

control group. Before Administering the intra- dialytic 

stretching exercise to the patients, socio-demographic 

data, clinical data, and muscle cramp status were assessed 

as a pre-test for both groups. Then the intradialytic 

stretching exercise was administered to the study group 

with muscle cramp from the first day. The investigator 
administered intradialytic stretching exercises to the 

subjects for 20- 30 minutes twice a week. after that, the 

post-test 1 muscle cramp was assessed after two weeks 

of intervention. then, after four weeks of intervention, 

post-test 2 was assessed, muscle cramp status also was 

assessed as a post-test for the control group without 

applying the intra-dialytic stretching exercises.
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Results of the Study

Table (1) Summary Statistics of the Socio-Demographic Data related to the Study and Control Groups. 
(N=60; 30 for each of the study and control groups)

Socio-Demographic Data Rating And Interval
Study group Control group

Freq. % Freq. %

Age/years

20 - 29 6 20 3 10

30 - 39 6 20 6 20

40 - 49 12 40 7 23.3

50 - 59 4 13.3 8 26.7

60+ 2 6.7 6 20

Mean 40.57 45.40

SD 11.004 11.976

Gender
Male 21 70 17 56.7

Female 9 30 13 43.3

Residency
Rural 10 33.3 10 33.3

Urban 20 66.7 20 66.7

Occupational status

Retired 0 0 5 16.7

Housewife 8 26.7 13 43.3

Employee 5 16.7 1 3.3

Jobless 13 43.3 2 6.7

Free job 4 13.3 9 30

Smoking

Yes 2 6.7 0 0

No 19 63.3 25 83.3

Past Smoker 9 30 5 16.7

Table (1) represents the socio-demographic 

distribution of the study and control groups. Study 

results indicate that most of the study group participants 

(40%) are within (40 - 49) years old, males (70 %), 

urban residents (66.7 %), jobless (43.3%), and (63.3) of 

them are non-smokers. The majority of the control group 

are 40 years old and more (70%), males (56.7%), urban 

residents (66.7%), housewives (83.3%), and (63.3) of 

them are non-smokers.
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Table (2) Summary Statistics of the Clinical Variables related to the Study and Control Groups

Clinical Variables Rating And Interval
Study Group Control Group

Freq. % Freq. %

Hemodialysis Duration/Months

<= 12 5 16.7 13 43.3

13 - 25 9 30 8 26.7

26 - 38 7 23.3 3 10

39 - 51 4 13.3 1 3.3

52+ 5 16.7 5 16.7

Mean 32.03 28.5

SD 19.871 30.482

Session Number/Week
Two times 25 83.3 28 93.3

Three times 5 16.7 2 6.7

Session Duration
Three hours 8 26.7 6 20

Four hours 22 73.3 24 80

Cramp Number/Week

Two times 17 56.7 11 36.7

Three times 8 26.7 14 46.7

Four times 1 3.3 1 3.3

Five times 4 13.3 4 13.3

Cramp Site

Calf 28 60.9 25 64.1

Hamstring 7 15.2 3 7.7

Soleus 11 23.9 11 28.2

Comorbidities

Diabetes 2 5.6 7 17.9

Hypertension 23 63.9 23 59

Ischemic heart disease 5 13.9 2 5.1

None 6 16.7 7 17.9

Calcium Level

Hypocalcemia 18 60 21 70

Normal 12 40 9 30

Hypercalcemia 0 0 0 0

Body Mass Index*

Under weight (< 18.5) 7 23.3 3 10

Normal (18.5-24) 12 40 15 50

Over weight (25-29) 9 30 7 23.3

Obesity (30-34) 2 6.7 5 16.7

* Scored according to Centers for Disease Control and Prevention, (2020) (19) 
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Table (2) demonstrates the clinical variables of the 

study and control groups. Study results revealed that 

most of the study group participants underwent 2-year 

hemodialysis sessions (30%); twice a week (83.3%); 

4 hours per session (73.3%), more than half of them 

experience muscle cramps twice a week (56.7%), 

(60,9%) in Calf site. in addition. (60%) of the participants 

had hypertension as a related medical illness, (60%) 

from Hypocalcemia, the study also points that (40%) of 

the participant have a normal weight.

Most of the control group participants underwent 

1-year or less hemodialysis sessions (43.3%), twice a 

week (93.3%), 4 hours per session (80%), almost half 

of them experience muscle cramps 3 times a week 

(46.7%), (64,1%) in Calf site. In addition. (59%) of 

the participants had hypertension as a related medical 

illness, (70%) from Hypocalcemia, the study also points 

that (50%) of the participant have a normal weight.

Table (3) Levels of Muscle Cramps among Study Group Participants throughout the Three Periods of 
Measurements (Pre-test, Post-test 1, Post-test 2)

Periods of measurements Levels of muscle cramps Freq. %

Pre-test

No Cramp 0 0

Mild Cramp 0 0

Moderate Cramp 17 56.7

Severe Cramp 13 43.3

Post-test 1 (After two weeks)

No Cramp 22 73.3

Mild Cramp 8 26.7

Moderate Cramp 0 0

Severe Cramp 0 0

Post-test 2 (After four weeks)

No Cramp 27 90.0

Mild Cramp 3 10.0

Moderate Cramp 0 0

Severe Cramp 0 0

Table (3) denote the levels of muscle cramps among 
study group participants throughout the three Periods 

of measurements. In the pre-test, more than half of the 

participants (56.7%) have moderate cramps and (43.3%) 

with severe cramps. While, in post-test 1, the majority of 

them (73.3%) with no cramps and (26.7%) with moderate 

cramps. In post-test 2, the majority of participants have 

no muscle cramps (90%), while only (10%) experienced 

mild muscle cramps.
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Table (4) Analysis of variance (ANOVA) in levels of muscle cramps among the study group participants 
throughout Three periods of measurements

Periods of Measurement N Mean Std. Deviation F Sig.

Pre-test 30 3.43 .504

277.563 .0001Post-test 1 30 1.27 .450

Post-test 2 30 1.10 .305

Table (4) reveals that there are highly significant differences among study group means score throughout three 
periods of measurement (pre-test, post-test 1, post-test 2 ) at p-value less than 0.01 (i.e. Using stretching exercises is 

an effective way to prevent and reduce muscle cramps).

Table (5) Levels of Muscle Cramps among Control Group Participants throughout Two Periods of 
Measurements

Periods of measurements level of muscle cramps Frequency Percent

Pre-test

No Cramps 0 0

Mild Cramps 0 0

Moderate Cramp 15 50.0

Severe Cramp 15 50.0

Post-test 1 (After four weeks)

No Cramps 0 0

Mild Cramps 0 0

Moderate Cramp 18 60.0

Severe Cramp 12 40.0

Table (5) illustrates the levels of muscle cramps among control group participants throughout two Periods of 
measurements. In the pre-test, half of the participants (50%) have moderate cramps and another half (50%) with 

severe cramps. While, in post-test 1, (60%) of them with moderate cramps and (40%) with severe cramps.
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Table (6) Mean Differences in Levels of Muscle Cramps among the Control Group Participants throughout 
Two Periods of Measurements

Test N Mean Std. Deviation t-value Df. P-value

Pre-test 30 3.50 0.509

1.361 29 0.184

Post-test (After four weeks) 30 3.40 0.498

Table (6) indicates that there are no statistically 
significant differences between the control group means 
throughout two periods of measurement (pre-test, post-

test) (i.e. there is no improvement in the patients’ muscle 

cramps levels).

Discussion

After the application of the stretching exercise 

program throughout the current study, the study 

concludes that there are highly significant differences 
among study group means score throughout three periods 

of measurements (pre-test, post-test 1, post-test 2 ), This 

result signifies that the level of muscle cramps improved 
among the study group participants compared with two 

periods of measurements for participants in the control 

group (i.e. Using stretching exercises is an effective way 

to prevent and reduce muscle cramps).

This study is supported by Chavda and Singh, 

(2018) (4), who conducted a study entitled: “Intradialytic 

stretching exercises: A conservative way to reduce 

muscle cramps”. The result of this study showed that 

the intradialytic stretching exercises enhance blood 

circulation, depression, and quality of life, in addition 

to physical function. Patients undergoing hemodialysis 

also can benefit from an intradialytic stretching exercise 
to avoid muscle cramps caused by fluid loss during the 
hemodialysis session.

Also, other authors Salem and Elhadary, (2017) 
(10) conducted a study entitled: “Effectiveness of Intra-

dialytic Stretching Exercises on Leg Muscle Cramp 

among Hemodialysis Patients” explained that there was 

a substantial difference in the severity and frequency 

of the study participants’ leg cramps before and after 

applying leg stretching exercises, indicating that intra-

dialytic stretching exercise is an efficient method for 
improving leg muscle cramps among hemodialysis 

patients.

Conclusion

Based on the study results and the discussion, 

the study concluded that the participating patients 

have moderate to severe muscle cramps during the 

hemodialysis procedure. After the application of the 

stretching exercise program throughout the present 

study, a significant improvement in the level of muscle 
cramps has been reported; therefore, the intradialytic 

stretching exercise is a simple and efficient technique for 
reducing and preventing muscle cramps among patients 

undergoing hemodialysis. That means there is no enough 

evidence to accept the null hypothesis. Otherwise, the 

alternative hypothesis is accepted. 
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Abstract

The researchers used the experimental method of experimental design with pre and post-test for one 
experimental group for its suitability to the nature of the research, the research community was identified 
with young basketball players belonging to the Al-Ghadriyah Sports Club of (16-18) years for the 2020-
2021 training season, which totaled 12 players. The research sample was chosen by (7) players representing 
the training group, and 5 players were hired for the experiment, the researchers prepared his exercises in 
a high-intensity interval training method and repetitive training in order to achieve the goal of reaching 
the development of endurance and performance of the skill of lay-up shot among the players of the Al-
Ghadriyah sports club in basketball in Kerbala. The application of the exercises continued for (8) weeks, in 
which 16 training units were achieved, the total number of training units included exercises in the (Tabata) 
style (16) units and the number of weekly training units that included exercises in the (Tabata) style (2) 
units for a period of (8) weeks, the time of exercises in one training unit (11-15) minutes. The intensity used 
ranges between 90-100 %. Among the most important conclusions reached by the researchers is the presence 
of statistically significant differences between the results of the pre and post-tests of the experimental group 
in the researched variables, which indicates that the (Tabata) exercises are effective in developing endurance 
and performing the skill of lay-up shot of basketball.

Key words: Tabata exercises, endurance ability, skill of lay-up shot of basketball

Introduction

Sports competition and obtaining advanced positions 

has become an important criterion for most developed 

countries, as sport has become a civilized interface that 

reflects the progress of countries and their development 
through 1 correct work based on the scientific foundations 
on which the sports sciences are based and work to solve 

all obstacles that may be encountered to reach the higher 

levels and then higher achievement 2.

Basketball is characterized as one of the games that 

specifically rely on performing fast, strongly supported 
movements to overcome the defensive and offensive 

movements of the opponent and for the duration of the 

match, the duties assigned to the player during the match 

require a high physical effort to compete and monitor the 

opponent’s movements, followed by the offensive duties 

and the high 3 speed intertwined in the transition from 

defense to attack and vice versa.

Here, the basketball player needs, physically 

and skillfully, to endurance ability, as this ability 

means maintaining the performance of strong and fast 

movements at the maximum level or below the maximum 

level and with a high degree of efficiency because one of 
the features of the game is the diversity and instability in 

the performance of playing movements as the opponent’s 

movements and the strong must be matched by double 

movements of the defender in terms of countering 

deception, speed of handling and correction, moving to 

a quick attack, and repeating that with high and varying 

limits and ratios during the playing time. Hence, the 

importance of research in preparing special exercises to 

DOI Number: 10.37506/ijfmt.v15i3.16251
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develop endurance and attack skills complex for young 

basketball players.

Tabata exercises are performed with high intensity, 

with the participation of various muscle groups, and they 

are effective and efficient movements for the body, but 
the most important aspects of physiological movements 

are when the exercises are collectively, these three 

characteristics (intensity, size and comfort) 4 qualify and 

compound exercises to produce high capacity. According 

to the special endurance of performing the exercises, 

(Tabata) training is one of the modern training programs 

that have been used at the present time in the form of 

comprehensive, varied and complex sporting events 

and competitions that require high physical fitness for 
the participant, they can be organized anywhere in the 

hall, the stadium, on the beach, the street, or at home, 

and these exercises are primarily multi-level exercises 

in order to improve, develop and evaluate basic physical 

fitness elements such as strength, speed, endurance, 
flexibility, agility, compatibility, and balance 5. In this 

way, the importance of the research is evidenced by 

preparing specialized exercises in the (Tabata) style, 

as the researcher believes that it will have an effect on 

endurance ability and performance of the skill of peaceful 

correction with basketball for young players under the 

age of 18 years, as this training method improves the 

player’s functional, physical and skill ability, so he 

desires the researcher delve into this experience.

Research problem :

The research problem centered and through the 

researcher’s experience as an observer and interested 

in basketball, and through his follow-up to the training 

units of first-class clubs, he noticed that there is a clear 
decline in the level of implementation of basketball 

skills, including the skill of lay-up shot of basketball, 

which reflects negatively on the team’s performance and 
results, and this is not commensurate with the aspirations 

of the programs training for trainers, the reasons may 

be due to a decline in the level of physical abilities, 

including endurance of strength, endurance of speed, 

endurance ability, or failure to give it enough time in 

training units, lack of focus on training it, or different 

training conditions in competition, so he applied modern 

exercises (Tabata exercises) and worked to study its 

effect on the side. The skills and physical of basketball 

players, and the researcher’s suggestion of scientific 
research that it is the best way to solve problems.

Research Objective

- Preparing Tabata exercises to develop 

endurance and performance of the skill of lay-up shot of 

basketball for youth under 18 years of age.

- Identify the effect of special exercises to 

develop endurance and endurance to perform the skill of 

lay-up shot of basketball for youth under 18 years of age.

Research hypothec :

- Tabata exercises have a positive effect on 

developing endurance and performing the skill of lay-up 

shot of basketball for youth under 18 years of age.

Research fields:

The human field: Al-Ghadria Sports Club basketball 

players under the age of 18 for the season 2020-2021.

Time field: 1/12/2020 to 1/2/2021.

Spatial field: Basketball court at Al-Ghadriyah 

Sports Club in Kerbala Governorate.

Research methodology and field procedures: 

Research Methodology:

The researchers used the experimental approach 

with the pre and post-test experimental design of one 

experimental group for its suitability to the nature of the 

research.

Research community and sample:

The research community was identified with young 
basketball players belonging to the Al-Ghadriyah Sports 

Club of (16-18) years for the 2020-2021 training season, 

which totaled 12 players. As the research sample was 

selected by (7) players representing the training group, 

and 5 players were hired for the experiment.
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Devices and tools used in the research:

- Observation.

- Tests and measurements.

- A form for registering and discharging the 

results of the exams for the search.

- A device for measuring height and weight.

- Basketball court, number 1.

- 15 legal basketballs.

- A 20-meter leather tape measure.

- Colorful adhesive tape.

- 6 signs.

- Caslo electronic stopwatches, number 3.

Performance endurance test (skill of lay-up shot 

of basketball): (1)

The lay-up shot test for (30) seconds:

The purpose of the test: to measure the endurance 

of lay-up shot.

Performance description: The tester stands on the 

free throw line and holds the ball with the two hands and 

upon hearing the whistle, performs a lay-up shot in any 

direction he desires and then returns to take a second 

ball on the chair and on a free throw line to complete 

the peaceful correction for up to 30 seconds note that he 

leaves the ball after the correction for a player another to 

bring it back on the chair.

Register: For each successful injury, one point is 

counted, and the number reflects the amount of injuries 
that have achieved their goals within (30) seconds.

Variable endurance ability test : (2)

Test name : The (12) sign test:

The purpose of the test: To measure the endurance 

ability time.

Tools :A basketball court, (12) signs, adhesive tape, 

an electronic stopwatch, and a whistle.

Procedures: The back yard of the stadium is divided 

into four parts by lines separating each line from the line 

before it by a distance (3.5 m).

Performance description: The player stands at 

the starting point, on the left side of the field and on the 
backyard of the court, at the start signal with the whistle, 

the player starts off directly to point No (1) then to sign 

No (2), then to sign No (3), then to sign No (4), then to 

sign No (5) and then to sign No (6) Then to the sign No 

(7), then he goes to the sign No (8) to make (5) batches of 

the shine , then he goes to the sign No (9) to go towards 

the sign No (10) to perform the partridge on the right leg, 

then to the figure No (11) to perform the partridge on the 
left leg and then to the figure (11) to make the handles 
with the medical ball (5) handles with the colleague, 

then to the figure (12) to perform the stepping frequency 
for a period of (3) seconds, which is the end point.

Test instructions: The test is taken as fast as 

possible, the timer stops at the end point, each player is 

given only one attempt.

Register : Calculates the time from the moment you 

start until you cross the finish line.

Exploratory experience:

The researchers conducted an exploratory 

experiment on a sample of (5) players at three o’clock in 

the afternoon in the Al-Ghadriyah Sports Club hall. The 

exploratory experience of the researchers in identifying:

- The validity of the devices and tools used in the 

research.

- The time it takes to run the tests.

- Identify the difficulties that the researcher may 
encounter when performing the main tests.

Pre-test:

The researchers conducted the pre-tests at exactly 

three o’clock in the afternoon and after giving and taking 

measurements of height, weight, chronological and 

training age, and after that skill and physical tests were 
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performed on the research sample. 

Main experiment (application of the Tabata 

exercises):

The researchers prepared its exercises in a high-

intensity interval training method and repetitive training 

in order to achieve the goal of reaching the development 

of endurance and performance of the skill of lay-up shot 

among the players of the Al-Ghadriyah Sports Club in 

basketball in Kerbala. On the authority of Williamor 

and Kostel, “Most of the changes resulting from training 

often occur within 6-8 weeks”(3), the Tabata exercises 

are as follows:

- The total number of training units that included 

exercises in the Tabata style (16) units.

- The number of weekly training units that 

included exercises in the Tabata style (2) units, for a 

period of (8) weeks.

- The time for exercises in one training unit (11-

15) minutes.

- The intensity used ranges between 90-100%.

Post-test:

After completing the implementation of the 

exercise vocabulary set within the specified period, then 
conducting the search tests at three in the afternoon in 

the Al-Ghadria sports club hall, the researchers took care 

to provide conditions similar to the pre-tests in terms of 

(time, place, tools used, and the method of conducting 

the tests).

The statistical methods used in the research: The 

researchers used the statistical package (SPSS) to find no 
appropriate statistical treatments.

Presentation, analysis and discussion of results:

Presentation of the results of the differences 

between the pre and post-tests of the experimental 

group in the studied variables and their analysis.

Table (1)the difference of the arithmetic mean, its standard deviation, the value (t), and the significance of 
the differences between the results of the pre and post-tests of the experimental group in the variables under 

consideration.

Variables

m
ea

su
ri

ng
 u

ni
t

Experimental Control

(T)
Calculated

Sig level
Sig 
type

Mean Std. Deviation Mean Std. Deviation

Endurance 
ability

second
29.321 1.621 30.692 2.998 7.883 0.008 Sig

Performing the 
skill lay-up shot.

Number 5.778 1.089 8.998 1.223 5.799 0.023 Sig

Discuss Results

The results showed that there is a significant 
difference between the pre and post- tests of the 

experimental research sample to test the endurance 

of ability and test the performance of the skill of 

peaceful correction and in favor of the post test, and 

the researcher attributes that moral difference to the 

effectiveness of special (Tabata) exercises, especially if 

it is built on an organized scientific basis through the 
use of appropriate and graduated stresses and taking 

into account individual differences this development 
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in enduring special physical ability was reflected in the 
results of complex offensive skill tests, and this is what 

(Essam Abdel-Khaleq) confirmed by saying”,

The performance of the skill is related to the 

individual’s physical and motor abilities, so special 

physical numbers must be taken care of in order to master 

the skills of the practicing activity “ (4). The researchers 

believe that the development of endurance has an 

impact on skill performance by maintaining the level 

of performance throughout the period of performance. 

Here, the benefit of using exercises appeared, as some 
studies have shown “a significant correlation between 
the skill level for shooting in basketball and the ability 

of arms and legs” (5).

In general, the two researchers believe that the 

development in the results of the complex offensive 

skill tests is due to the effectiveness and adequacy of the 

special exercises, which contributed to the development 

of endurance of the researched ability, which in turn 

affected the performance of the skill tests, and this is 

confirmed by (Ibrahim Magdi Saleh) that “physical 
characteristics are one of the important factors On 

which the success of performance is based to reach 

athletic levels, and the development and promotion of 

these special qualities is closely linked to the process of 

developing motor skills (6).

Therefore, the development of the ability to endure 

the ability of the working muscles helped the players to 

perform offensive skills, as the players who possess this 

ability (in addition to other abilities) will be distinguished 

by the ability and the possibility of continuing to perform 

for a longer period of time. The process of developing 

physical fitness components (including carrying strength 
as well as developing motor skills as two penalties for 

one process “ (7).

This is confirmed by (Ekström) and others, “The 
Tabata method improves the storage capacity of energy 

production by improving the efficiency of the different 
metabolic pathways, and that it is better for the body 

to use exercises that create the greatest amount of 

(confusion) for the metabolism rate (8) , (Abu Al-Ela 

Abdel Fattah) states that “training improves the athlete’s 

competence to continue despite the increase in lactic acid, 

and despite the feeling of fatigue for a longer period” 
(9). In addition to that, specialized exercises prepared 

are somewhat similar to the movement performance of 

some technical skills with handball as well as exercises 

bearing defensive or offensive performance, that is, there 

is a peculiarity in training, because the exercises used by 

the researcher were varied and close to a large degree of 

playing situations and similar to the modifications that 
occurred in the game, which is characterized by high 

speed, and the nature of the exercises was towards the 

lactic energy system, which gained the muscle tissue 

the ability to withstand acid concentration lactic and 

endurance ability.

Conclusions and Recommendations

Conclusions:

- The presence of statistically significant 
differences between the results of the pre and post-tests 

of the experimental group in the researched variables, 

which indicates that the Tabata exercises are effective in 

developing endurance and performing the skill of lay-up 

shot of basketball. 

Recommendations:

- The necessity of adopting Tabata style exercises 

in special training programs for youth basketball players 

between 16-18 years of age to benefit from it physically 
and skillfully.

- The necessity of attention before coaches in 

allocating sufficient time during the training units in 
developing endurance due to its important role in the 

game of basketball.

- The need to focus on developing offensive 

skills, including the skill of lay-up shot of basketball, 

because of its great importance in basketball training.

- Expanding the conduct of similar studies on 

other samples such as advanced Iraqi club players and 

national teams (youth / advanced / women) basketball 

players. 
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Abstract

Objective: to contribute in the development of speech audiometric test in Iraq by using Arabic-Iraqi dialect 
for measuring word recognition score (WRS).

Methods: sixty normal persons aged 40-65 years (30 males and 30 females) divided into six equal groups. 
After determining hearing thresholds (PTA) determine WRS , each list of 25 words to one group, monaurally 
in the better ear at several intensities through speech audiometer by using monosyllable Alusi’s words lists 
through monitored live voice (MLV).

Results: the normal speech audiometric curves of word recognition test in this study are similar to the 
normal curves obtained with previous Arabic, European and American monosyllabic word lists in addition 
to no intelligibility differences between Alusi’s monosyllable word half-lists.

Conclusion: this study suggests Alusi’s monosyllable word lists can be used in Iraqi Arabic-speaking adults 
to determine WRS. 

Keywords: Iraqi Arabic speech audiometry, WRS, PTA 

Introduction

Speech audiometry is considered as a standard 

audiologic evaluation because it includes a measure of 

person’s ability to understand and process speech (1). 

The clinical use of speech test is very important for 

several reasons.

First, it is used to measure speech reception threshold 

(SRT) which provide a check of validity for pure-tone 

test results.

Second, it is used to determine suprathreshold levels 

by word recognition score (WRS). Third, It is useful in 

differential diagnosis of site of lesion in the auditory 

system (2).

Word recognition score (WRS) is an essential 

component of speech audiometry i.e. WRS testing 

determines one’s ability to correctly perceive and repeat 

a list of words presented at a suprathreshold level. It is 

the most common test for suprathreshold measurement 

in percent correct at a level (dB HL) relative to either 

the SRT or an average of puretone thresholds (3). The 

purpose of WRS testing is to assess how well a person 

can understand speech in a quiet environment when the 

level of the speech is loud enough to obtain a maximum 

WRS (PBmax), which is performed approximately 

30–40 dB above the level of the SRT, or at the client’s 

most comfortable level. By using single-syllable words, 

which are phonetically or phonemically balanced lists 

of single-syllable words (consonant-vowel-consonant), 

called PB words. The PB word lists were constructed to 

approximate the frequency of occurrence for different 

speech sounds or phonemes based on their occurrence in 

the English language. 

For example, if a patient has an SRT of 20 dB HL, 

the presentation level of the speech stimuli used for 

WRS would be approximately 55–60 dB HL (4).
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In 1948, Egan proposed six criteria for selecting 

words to formulate word lists for word recognition 

testing in English: (a) monosyllabic structured words, (b) 

equal average of difficulty among lists, (c) equal range 
of difficulty within lists, (d) equal phonetic composition 
among lists, (e) composition representative of spoken 

English, and (f) commonly used words (5). Scoring is 

recorded as a percentage based on 25 (half list) or 50 

(full list) words, at the discretion of the examiner. For 

example, if a list of 25 words is presented and the listener 

correctly repeats back 21 out of 25 words, a WRS Score 

of 84% would be recorded (4), to determine the degree 

of impairment as in table (1).

 A common representation of word recognition test 

results is through a psychometric function as displayed 

by an ogive or S-shaped curve. 

This curve represents how an individual’s hearing 

ability increases with an increased intensity level (6). 

 There are two ways to score the results for word 

recognition tests: One way is to count the number of 

words that are correctly identified and convert to the 
percentage of the number of words presented, called 

whole word score. The other way is to count the number 

of phonemes that are correctly identified, called phoneme 
score, where each phoneme (initial consonant, vowel, or 

final consonant) in each word is scored as an item, and 
converted to the percentage of the number of phonemes 

presented(7). 

Table(1). Commonly Used Categories to Generally Describe Results of WRS Testing (7). 

WRS (% Correct) Degree of Impairment Word Recognition Ability

100–90 % None Excellent/normal

89 – 75 % slight Good

74 -60 % Moderate Fair

59 – 50 % poor Poor

Less than 50 % Very poor Very poor

There are very few speech tests available in Arabic 

for audiological assessment (Messouak, 1956; Alusi 

et al. 1974; Ashoor & Prochazka, 1982 (8,9,10).These 

tests were developed for speakers of Maghrebin, Iraqi 

and Saudi Arabic. The major differences in the dialects 

and vocabularies make it difficult to generalise to other 
populations in the region (6). The lack of speech tests and 

the increasing number of hearing impaired individuals 

in the Arab world do necessitate the development of 

clinical tools that are appropriate for each population(2). 

Alusi et al(1974) produced the so called Pan-Arabic 

Speech Test, consisting of 150 monosyllabic Arabic 

words divided into 6 PB lists of 25 words each and 

meant to be understood throughout the Arabic-speaking 

world. This was the first phonetically balanced and 
therefore useful Arabic speech test; this is the teaching 

language in schools and universities in order to meet the 

criteria and conditions of familiarity, homogeneity (9). 

The criteria used to select the words in Alusi et al, 1974 

based on the research done by Fry (1964) and Hirsh et 

al. (1952) as follows:

(1)Familiarity of the words that chosen to both 

educated and non-educated persons to make this test valid 

for the examination. The main sources of words were 

primary school books, daily newspapers and children’s 

story books. Technical and scientific words were 
avoided. (2)Homogeneity with respect to intelligibility 

i.e. difficult words were excluded. (3) Similarity of 

words between literary and colloquial Arabic dialects.

(4)Phonetically balancing (PB):the lists were PB in the 

sense that vowels and consonants appear with the same 

frequency (8,11,12). 
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Subjects and Method

   This study was carried out at Al-Sader Medical 

City in Al-Najaf government through a period which 

extends from December 2019 to June 2020. It included 

sixty normal persons aged 40-65 years (30 males 

and 30 females) divided into six equal groups. After 

determining hearing thresholds through calculating pure 

tone average (PTA) from air conduction thresholds at 

0.5, 1 and 2 KHz by pure-tone audiometer, determine 

WRS monaurally in the better ear at several intensities 

through speech audiometer (Path medical GmbH 

Germany) by using monosyllable Alusi’s words lists 

(9) through monitored live voice (MLV) with the 

microphone at a distance of about 15cm distance from 

the tester’s lips which are covered by paper or mask to 

avoid lip-reading. The typical VU meter has a range that 

goes from –20 dB to +10 dB relative to the calibration 

point at 0 dB. Later, count the number of words that are 

correctly identified and convert to the percentage of the 
number of words presented (whole word score) (7).  

Each group is tested by one half list at different 

intensity levels beginning at a speech level of 10 dB and 

increasing this level step-wise by an intensity of 10 dB 

until 60 dB when the subject reached maximum score in 

order to obtain the performance-intensity function and to 

assess interlist intelligibility differences. 

Results

Sixty Individuals participated in this study. Pure tone 

thresholds average (PTA) indicated that all participants 

fit the criteria of a PTA of 15dB HL or better with a 
mean PTA of 12.5 dB HL (standard deviation = 1.85). 
The better ear was selected based on PTA. All subjects 

had healthy middle ear (normal tympanometry) and free 

of otological disorders..

Word recognition scores increased with the increase 

of intensity. Scores at the lowest intensity level of 10 

dB HL ranged from 0 to 12% while scores at the highest 

intensity level of 60dB HL ranged from 92 to 100%.

Performance-intensity curves are shown for six 

monosyllabic word recognition half-lists are shown 

in Figures 1 to 6. Results of the regression analyses 

are show a positive correlation (R²= 0.923) between 
intensity level and WRS as in table 2 so that, the lists are 

fit for speech testing. 

Figure 1. Average WRS in percent correct are compared across the six lists of monosyllabic word using 
different intensity levels.
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Table 2. Results of regression analyses for six monosyllablic word lists.

By using ANOVA to examine variability across the 

lists, there are no differences in performance between 

groups (lists) and within groups (gender) i.e. male and 

female individuals. 

Discussion

The purpose of this study is to contribute in 

development of WRS test since audiologic testing in 

Iraq now is depending on non-speech related audiometry 

as pure-tone audiometry. In this study, the improvement 

in individuals’ performance as a function of intensity is 

consistent across the six lists(6,13,14). All had the same 

shape of curve and very similar 20%-80% slopes (∆y/∆x) 
(≃ 3 %/dB) and saturated at 50-60 dB SL. The Slopes of 

the psychometric functions when measured from 20 to 

80% were slightly lower slopes (Mean≃3 %/dB), when 

compared to WRS of other languages, the mean slope of 

monosyllabic words in English were reported as 4.6%/

dB for CID W-22 (15), 4.4%/dB (16), 3.6%/dB (17) for 

the NU-6 tests and 3.1%/dB (18). In a Mandarin study, 

the mean slope was 6.3%/dB for male recordings (19). 

While in Arab was reported as 3.5%/dB(2)

The differences in the slopes between languages may 

be due to differences in complexity across languages. 

These variations could range from a shallow slope of 1% 

per dB to as steep as 44% per dB (20). 

Recommendations:

1- In Iraq word recognition test must be used in 

audiological examination in addition to PTA test.

2-  Test word recognition in noise.
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Abstract

This study aimed to assess the level of nurses’ knowledge about bariatric surgery and to find the relationship 
between Nurses’ knowledge about bariatric surgery and their demographic characteristics (age, gender, level 
of education, and years of experience). A descriptive-analytic study was conducted on nurses’ knowledge 
toward bariatric surgery at surgical wards at Al-Sader Teaching Hospital, Al-Faiha Teaching Hospital, and 
Al-Mawani Teaching Hospital in Al-Basra City. The period of the study was extended from the 15th of 
November 2020 to the fifth of April 2021. Purposive (non-probability) sample covers (100) nurses who 
work in the surgical wards, a questionnaire was designed to investigate nurses’ demographics, knowledge 
toward obesity, bariatric surgery, complications of bariatric surgery, and postoperative nursing care and 
patient education. The results of this study showed that 85% of studied nurses had poor knowledge about 
bariatric surgery, 14% of nurses had moderate knowledge and only 1% of nurses had good knowledge.             

Keywords: Nurses, Knowledge, Bariatric Surgery.

Introduction

In both economically stable and emerging areas of 

the world, obesity has been one of the most critical public 

health issues. About 1.9 billion people were overweight 

globally in 2016, and of these, more than 650 million 

were obese, a figure that has tripled since the 1970s. If 
the rate continues to grow, it is projected that by 2025, 

about one-third of the world’s adult population will be 

overweight and over 1 billion will be obese (1), and up to 

57.8% of the adult population of the planet (3.3 billion 

people) will be either overweight or obese by 2030 (2).

In the Eastern Mediterranean region, the prevalence 

of obesity and obesity ranges from 74% to 86% in 

women and 69% to 77% in men (3), in Iraq alone about 

23.6 million are obese, accounting for 65.6% of the adult 

population (4).

Obesity refers to body fat collection and irregular 

distribution caused by several causes such as inheritance, 

high-calorie, high-fat intake, and absence of count of 

physical activity (5).

Bariatric surgery is a successful treatment for 

extreme obesity that leads to the reduction and reversal 

of multiple comorbidities associated with obesity, 

consistent weight loss over time, quality of life 

improvement, and extended longevity (6).

Surgery leads to substantial weight loss and helps 

to avoid, improve or overcome more than 40 illnesses 

or disorders linked to obesity, including cardiac disease, 

type 2 diabetes, obstructive sleep apnea, and some 

cancers (7).

There are three forms of surgical procedures: gastric 

restriction, malabsorption, or both. Restrictive surgery 

reduces the ability of the stomach to reduce the amount 

of food that can be consumed at the same time. As 

the name implies, malabsorption procedures interfere 

with the gastrointestinal tract’s absorption of food and 

nutrients (8). 

The choice of operation depends largely on the 

severity of obesity, the occurrence of comorbid disorders, 

the surgeon’s expertise, and the particular needs of the 

patient or other contraindications (9).
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Until recommending surgical treatment, stringent 

selection criteria are applied, such as (i) over 5 years 

of obesity, (ii) frequent insufficiency of non-surgical 
treatment, (iii) BMI >40 kg/m2 or BMI >35 kg/m2 in the 

case of concomitant comorbidities, (iv) between 21 and 

65 years of age, (v) absence of mental illness, and (vi) 

absence of alcohol or psychotropic drug abuse (10).

The mortality rate for bariatric operations is poor, 

but the possibility of postoperative complications is high; 

potential postoperative complications include leakage 

of the anastomosis with peritonitis, wound infections, 

abdominal wall hernia, deep venous thrombosis, 

gallstones, swelling, gastrointestinal symptoms, and 

dietary deficiency (11). 

A nurse plays a vital role in the treatment and care 

of patients, in their planning for surgery, in teaching 

patients about future complications after surgery, and in 

preparing for discharge (12).

Material and Methods

To achieve the aims of this study: A descriptive-

analytic study was conducted on nurses’ knowledge 

toward bariatric surgery at surgical wards at Al-Sader 

Teaching Hospital, Al-Faiha Teaching Hospital, and Al-

Mawani Teaching Hospital in Al-Basra City. The period 

of the study was extended from the 15th of November 

2020 to the fifth of April 2021.

Instruments were constructed by the researcher 

for the study. A non-probability purposive sample of 

(100) nurses. The study instrument is composed of five 
parts: the first part dealing with the socio-demographic 
characteristics of the nurses, the second part dealing 

with knowledge about obesity, the third part knowledge 

about bariatric surgery, while the fourth part including 

knowledge about complications of bariatric surgery and 

knowledge about postoperative nursing care and patient 

education, which consists from (51) items (Know, 

Uncertain, and Don’t Know).

Each question was composed of (3) items in the 

form (Know, Uncertain, and Don’t Know). and given 

(3 for Know answer, 2 for Uncertain, and 1 for Don’t 

Know). About (30-45) minutes are given for the test 

completion.

The validity of the study instrument was determined 

through a panel of (13) experts and the reliability of the 

instrument was determined through the alpha Cronbach 

method. The analysis of the data used was descriptive 

statistics and statistical inferential, to find the differences 
between the socio-demographic characteristics of the 

nurses and their knowledge.

Data were analyzed through the use of SPSS 

application version 26.0. Descriptive data analysis 

including Mean of the score (M.S), with their Standard 

Deviation (S.D), and frequency (f). Inferential data 

analysis includes the T-test for independent samples, 

One-way analysis of variance (one-way ANOVA), 

Pearson correlation.

Table 1: Distribution of the Variables Related Demographic Characteristics N=100 nursing staff

 descriptive statistics of Demographic Variables

PercentFVariables ClassesDemographic Variables

48 %48Male

Gender
52 %52Female

100 %100Total

17 %1720-24

 

Age

30 %3025-29

12 %1230-34

11 %1135-39

10 %1040-44

20 %2045 & more

100 %100Total
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21 %21Single

Marrital status
79 %79Married

100 %100Total

48 %48Secondary School

Education level

39 %39Institute

13 %13College

100 %100Total

34 %341-5

 

Years of experience 

28 %286-10

11 %1111-15

8 %816-20

19 %1920 & more

100 %100Total

F = frequency

This table shows the socio-demographic characteristics of the nurses in the present study 52% were female 

(more than half), age group were (25-29) years (30%). Regarding educational levels, the highest percentage is seen 

with the secondary school of nursing (30%). Most of them married (79%). Approximately one-third of the sample 

(34%) had 1-5 years of experience and without any training courses inside or outside Iraq. 

Table 2: Nursing Staff’s knowledge toward Bariatric Surgery   

Nursing staff’s knowledge

Total

Scale%FAssessment levels

Ass.SdMS

 
Weak

 
0.311

 
1.36 

1 – 1.6685 %85Weak 

1.67 – 2.3314 %14Medium 

2.34 – 31 %1Good

100 %100Sum 

  F = frequency, % = percent, Ass. = Assessment, MS= Mean Score, Sd=Standard Deviation

The findings of this table indicate that the majority of the nurses (85%) has weak knowledge about bariatric 
surgery (all domains), 14% of them has medium knowledge, and only 1% of them has good knowledge at the level 

of the mean score and standard deviation= (1.36+0.311). 

Cont.. Table 2. Results of regression analyses for six monosyllablic word lists.
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Table 3: Relationships of Demographic Variables with Nurses’ Knowledge (all domains)

Relationships of Demographic Variables with Nurses’ Knowledge (all domains)

Significant
dfAss.SdMSF

Variables 
Classes

Demographic 
Variables

Sig.P-valueTab.Cal.

NS0.272T-test =1.98T-test =1.1098

W0.2951.3248Male
 

Gender W0.3241.3952Female

 

NS

 

0.999

 

Anova = 2.31

 

Anova =0.323
 

94,5

W0.2531.351720-24

 

Age

W0.3511.403025-29

W0.2951.271230-34

W0.3781.361135-39

W0.3751.371040-44

W0.2481.342045 & more

NS0.085T-test =1.98T-test =1.7398

W0.3891.2621single
 

Marrital status W0.2831.1879married

 

S

 

0.00

 

Anova = 3.09
 

Anova =238.2
 

97,2

W0.0991.1548
Secondary 

school

 

Education level
W0.1481.3739Institute

M0.1592.0213College

 

NS

 

0.472

 

Anova = 2.47

 

Anova =0. 892 
 

95,4

W0.3591.40341-5

 

Years of 
experience

W0.2201.30286-10

W0.3491.421111-15

W0.1861.22816-20

W0.3451.371920 & more

MS = mean score, W=Weak, M=Medium, Ass= Assessment, Sd= standard deviation, S=significant, if (P-value) 
< 0.05 is significant (S), if (P-value) > 0.05 is nonsignificant (NS), 

P-value using T-test for independent samples when it is two groups, P-value using one-way ANOVA (Analysis 

of Variance) when it is three or more group
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df: degree of freedom, T-test (n – 2), ANOVA (n – 

groups), Cal.= calculated, Tab.= tabular

The results of this table shows there is a significant 
relationship between nurses’ education level and their 

knowledge about bariatric surgery (all domains) at a 

P-value ≤ 0.05. 

Also, the findings of this table shows there is 
no significant relationship between nurses’ (gender, 
age, marital status, and years of experience) and their 

knowledge about bariatric surgery at a P-value ≤ 0.05. 

Table 5. Pearson Correlation for the Relationships between domains

Pearson Correlation for the Relationships between domains

Obesity domain with Bariatric Surgery domain

Sig.P-valuerSd
df

MSNDomains
N – 2

S0.0000.721**

0.412
98

1.44100Obesity domain

0.3301.31100Bariatric Surgery domain

obesity domain with Complications domain

S0.0000.647**

0.412
98

1.44100Obesity domain

0.3151.30100Complications domain

obesity domain with Postoperative Care domain

S0.000
0.687**

0.412
98

1.44100Obesity domain

0.3231.38100Postoperative Care domain

Bariatric Surgery domain with Complications domain

S0.0000.851**

0.330
98

1.31100Bariatric Surgery domain

0.3151.30100Complications domain

Bariatric Surgery domain with Postoperative Care domain

S0.0000.824**

0.330
98

1.31100Bariatric Surgery domain

0.3231.38100Postoperative Care domain

Complications domain with Postoperative Care domain

S0.0000.802**

0.315
98

1.30100Complications domain

0.3231.38100Postoperative Care domain

r= Pearson Correlation, **. Correlation is significant at the 0.01 level and df = (n – 2) = 98

The findings of this table shows there is a significant relationship between all domains of the study questionnaire 
at a P-value ≤ 0.01, therefore the knowledge in one domain will affect the remaining domains because all domains 
are linked with each other.  



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5157

Discussion

The characteristics of the present sample included in 

this study at age group (25-29) years old (30%). These 

results agreed with (Fan et al., 2020) which the majority 

of the nurses’ age was between (18-27) years old 

(39.8%). The researcher believes that nurses working 

in the surgical wards were young and this indicated a 

positive point because they have a greater desire to 

develop their information than nurses who are older and 

also this work requires more effort muscle. 

Regarding gender, this study shows that more than 

half of the samples are female and they were accounted 

for (52%). This study agreed with (Lopez et al., 2020) 

which reveals that the majority of respondents were 

female (58.5%). The majority of the nurses worldwide 

are female. In Iraq, the College of Nursing and Nursing 

Institute accepts the female more than male.

Regarding the marital status, this study reveals that 

the majority of nurses who work in the surgical wards 

were married (79%). The results of this study agreed 

(Al-hzoy, 2020) which stated that the (50%) nurses were 

married. The researcher believes that most nurses are 

married because all nurses in the surgical wards are 20 

years and above and employed at young ages.

Regarding educational levels, in the present study 

the highest percentage is seen with the secondary school 

of nursing (30%). The findings of this study agreed with 
(Mansour et al., 2019) which stated that (56.7%) of 

studied nurses were Secondary School nurses. In Iraq, 

we have a nursing secondary school, nursing institute, 

and college of nursing. Hospital wards depend on 

nurses who graduated from Nursing Secondary School 

and Nursing Institute while nurses who graduated from 

nursing college are work in special units (critical wards) 

and their numbers are small compared to other nurses.

This study reveals that the majority of nurses who 

work in the surgical wards were between (1-5) years of 

experience with a percentage (34%). These results are 

agreed with (Ak et al., 2021) which shows that more 

than half of the sample has (1-5) years of experience. 

The results of the present study indicated that 

the majority of the study samples (85%) have poor 

knowledge about bariatric surgery.

The researcher believes that nurses’ knowledge 

deficit regarding bariatric surgery might be due to many 
causes; This surgery is a new technique for the treatment 

of obesity, nurses not studied obesity and bariatric 

surgery in all levels of education for nursing, the nurses 

not have any training courses about bariatric surgery, 

the nurses do not develop and update their knowledge 

continuously. 

The results of this study agreed with (Mansour et 

al., 2019) in their study the results showed that more 

than two-thirds of studied nurses (73.3%) had poor 

knowledge and practice.

The findings of this study agreed with (Fan et al., 
2020) in their study “Knowledge and Attitudes Towards 

Obesity and Bariatric Surgery in Chinese Nurses” they 

concluded that the Chinese Nurses have poor knowledge 

of obesity-related metabolic disorders and also have 

poor acceptance of surgical treatment modalities. 

The results of this study also agreed with (Ponstein, 

2012) in his study “Assessing the Nurses’ Knowledge 

of Bariatric surgery: A Performance Improvement 

Project” his results showed that 66.7% had no previous 

experience of caring for bariatric surgical patients.      

Concerning the result related to associations between 

nurses’ knowledge and demographical data. The present 

study reveals that there is no significant association 
between nurses’ knowledge and demographic data of 

the study group concerning (age, gender, Marrital status, 

and years of experience) except the level of education. 

The results of the present study are supported by other 

studies that indicated no significant difference between 
demographic data and nurses’ knowledge (Al-hzoy, 

2020) who mentioned in their results that the nurses’ 

demographic data did not affect the results.               

Conclusions

1. The majority of the nurses who participate in the 

present study had a knowledge deficit toward bariatric 



5158    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

surgery in all domains (knowledge about obesity, 

knowledge about bariatric surgery, complications of 

bariatric surgery, and postoperative care and patient 

education).

2. There are no significant differences between 
demographic data (age, gender, Marrital status 

educational level, years of experience) and nurses’ 

knowledge.

3. The vast majority of the nurses in the present 

study 52% were female (more than half), age group 

was (25-29) years (30%). Regarding educational levels, 

the highest percentage is seen with the secondary 

school of nursing (30%). Most of them married (79%). 

Approximately one-third of the sample (34%) had 1-5 

years of experience and without any training courses 

inside or outside Iraq. 

Recommendations

The researcher recommends the following based on 

the findings of the present study: 

1- Providing education programs for nurses to 

improve their knowledge about bariatric surgery.

2- Training courses should be provided to these 

nurses to increase their knowledge about bariatric 

surgery, complications of bariatric surgery, and pre and 

postoperative nursing care.

3- The researcher recommended more studies about 

bariatric surgery because of the deficit studies about this 
topic in Iraq.

4- Creating a continued education unit in the surgical 

ward to help nurses develop their knowledge about 

bariatric surgery because of the curriculum at all levels 

of nursing that doesn’t include obesity and its surgeries. 
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Abstract

Background: Promoting and sustaining the knowledge of nurses in primary health care centers about 
preventing transmission of communicable diseases intended to enable the nurse to develop health trends 
in people, building healthy behavior, and enable the people to understand health messages to their families 
about preventing the spread of communicable diseases.

Objective: The study aim to evaluate the nurses’ knowledge about preventing transmission of Communicable 
disease at Primary Health Care Centers, and to construction of educational program. 

Methodology: A quasi-experimental design has been carried out from (19) Primary Health Care Centers 
started from the 17th, November 2019 to 12th, April 2021. Select purposive sample comprised of 50 nurses 
is divided into two groups equally, study group were exposed to the nursing educational program, and 
control group. Constructed the study instrument by researcher. Questionnaire consisted of (56) questions to 
evaluate the nurses’ knowledge about preventing transmission of Communicable diseases. The validity of 
the instrument obtained by 15 experts panel while reliability of instrument is determined using test and retest 
approach. The analysis of data by application of description statistic (frequency, percentage, arithmetic 
mean and standard deviations) and inferential statistical (ANOVA, t-test and chi-square test) 

Results: The study reveal that the majority of nurses had deficit level of knowledge of evaluation at pre -test 
while control group were moderate level of knowledge about preventing transmission of Communicable 
disease in Health promotion and Immunization units, while for post-test1,post-test2 presented improve in 
study group for knowledge. 

Keyword: Effectiveness; Health Promotion Program; Nurse; Knowledge; Preventing transmission of 
Communicable disease; Health Promotion and Immunization Unit. 

Introduction

Communicable diseases (CDs) consider a 

significant threat to the public health, in today’s world; 
such diseases is transmitted globally as the result of 

mobile (groups of people/animals/things) increased 

urbanization, and worldwide travel (1). A pathogen is 

a disease-producing microorganism. Communicable 

diseases (CDs) were characterized as a condition that 

consequences from the presence of a microorganism 

in/on the body(2).Communicable diseases (CDs) can 

be occur brought about by pathogenic microorganisms 

(causative agents), for example, viruses, bacteria, fungi, 

and parasites. Communicable diseases (CDs) can be 

transmitted from one individual to different, direct or 

indirect, through exposure to the vector from causative 

agents or the environment (3) (4). The rapid worldwide 

spread of communicable diseases such as Severe Acute 

Respiratory Syndrome (SARS) coronavirus (SARS-

CoV), which was first detected in southern China 
specifically in Guangdong, during November 2002, 
which resulted in more than (8000) infected person and 

(774) deaths have spanned to (37) countries during, 
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2002 and the Middle East Respiratory Syndrome 

(MERS) coronavirus (MERS-CoV), that emerged in 

Saudi Arabia in 2012 and was responsible (2494) lab.-

confirmed cases of MERS have been recorded, and 
(858) associated deaths have occurred(5). In December 

2019 a coronavirus, SARS-CoV-2, was distinguished as 

the causative agent of an outbreak of viral pneumonia, 

which was first detected in China specifically in Wuhan, 
Hubei, that disease is presently called COVID-19, 

the virus has caused a global outbreak of disease 

similar to SARS throughout the world (6). Incidence 

of tuberculosis (TB) the mentioned mortality rate was 

estimated at (0.7) per (100 000) people in 2013 (7). 

In addition, Incidence of Mumps Cases in 2017, in 

Columbia in the U.S. revealed mumps infections was 

estimated at 4667 people(8). Information estimated about 

(35000000) Health Care Workers (HCWs) included 

nurses worldwide, and about (3000000) exposures to 

blood borne viruses each year (2000000 HBV; 900,000 

HCV and 300,000 HIV)(9). According to the estimates 

by the Centers for Disease Control & Prevention (CDC) 

and (37,000) deaths in Europe, and health care related 

infections reported deaths (99,000) deaths in American 

health care setting (10) (11). Despite the focus of this 

approach on communicable disease, especially in the 

developed world, Health promotion support strategies 

considered equally valid for prevention and control of 

communicable diseases (12). Importance of the Study: 

The nurses’ knowledge supports through teaching 

and protection of the health well-being of uninfected 

people, important and effective prevention measures 

to community members through understanding the 

fundamental concepts of (CDs) control and the many 

surrounding issues assistances public health workers 

work efficiently in peoples and groups to prevent and 
control transmissible diseases (1). Objective of the 

study: The main objective of the study is to determine 

the effectiveness of Health promotion program on 

nurses’ knowledge about preventing transmission 

of Communicable disease at primary health care 

centers in Al-Amara city , as well as to evaluate the 

nurses’ knowledge about preventing transmission of 

Communicable Disease, and to identify the relationship 

between the nurses’ knowledge and their demographic 

characteristics (age , gender, level of education, years of 

experience in nursing field, and training courses ).

Methodology

A quasi- experimental design was used to achieve 

this study, by application of pre, post-test-1and post 

test-2 approach for study and control groups. This study 

applied in AL Amara city at (19) primary health care 

centers started from the 17th, November 2019 to 12th, 

April 2021. A purposive sample consisted of (50) nurses. 

The sample was divided into two groups randomly, 

each one consisted of (25) nurses as study group was 

exposed to educational program while control group was 

not exposed. The program consisted of six sessions and 

have implemented in eight day and time each session 

was one hour. Constructed the study instrument by 

researcher. Questionnaire consisted of (56) questions 

to evaluate the nurses’ knowledge about preventing 

transmission of Communicable Diseases., it consisted of 

three parts: First part. Self-administered questionnaire 

sheet regarding demographic characteristics of the 

nurses consisted of (5) variables (age, gender, level 

of education, years of experience in nursing, and 

training sessions). Second part: Questionnaire Nurses’ 

knowledge about Common Communicable Diseases, 

it was composed of (35) questions in four domains 

(General information about Communicable disease 

consisted of (5) items, nurses’ knowledge relative to 

their information about Coronaviruses consisted of (4) 

items, nurses’ knowledge relative to their information 

about Tuberculosis TB consisted of (4) items, nurses’ 

knowledge relative to their information about (Measles 

Mumps Rubella) consisted of (9) item nurses’ knowledge 

relative to their information about H1N1 consisted (4) 

item nurses’ knowledge relative to their information 

about Viral hepatitis A and B (5).and nurses’ knowledge 

relative to their information about Scabies consisted 

of (4) items). Third Part: Nurses’ knowledge about 

Health Promotion Approaches it was composed of (16) 

questions in four domains (nurses’ knowledge relative 

to general information of the health promotion program 

consisted of (4) items, nurses’ knowledge relative to 

their information about Health Protection consisted (4) 

item, nurses’ knowledge relative to their information 
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about Disease prevention consisted (4) item, and nurses’ 

knowledge relative to their information about Health 

education on communicable diseases consisted (4) 

item. Each question comprised of (4) alternatives for 

multiple choice. The questions were scored as correct 

(1) point and incorrect (0) point. Scores of response 

are categorized according to the following : Deficit 
knowledge = (> 0.33): 1; Fair knowledge = (0.33-
0.66):2; Good knowledge = (0.67-1.00):3. 

Validity of the Program content and the study 

instruments is determined by the panel of 15 experts. 

Reliability of instrument via use of Alpha Cronbachs’ 

reliability, it is a high acceptance level (0.80) . 

Analyze data through a statistical approach (frequency, 

percentage, Mean of score and standard deviation and 

an Inferential statistical approach (T- test, Chi-Square & 

ANOVA test).  

Results and Finding

Table (1): Overall evaluation of nurses’ knowledge about preventing transmission of communicable disease 
for the study and control groups at pre, pre-1, and post-2 tests

Test Period Levels of Evaluation
Pre-Test Post-1 Test Post-2 Test

Freq. % Freq. % Freq. %

Study Group 

Deficit ( 0 - 0.33 ) : 1 16 64.0 0 0.0 0 0.0

Moderate (0.34 – 0.67) : 2 9 36.0 2 8.0 5 20.0

Good (0.68 – 1.00) : 3 0 0.0 23 92.0 20 80.0

Total 25 100.0 25 100.0 25 100.0

0.39 0.83 0.075 0.81 0.114

Control Group 

Deficit ( 0 - 0.33 ) : 1 10 40.0 10 40.0 10 40.0

Moderate (0.34 – 0.67) : 2 15 60.0 15 60.0 15 60.0

Good (0.68 – 1.00) : 3 0 0.0 0 0.0 0.0 0.0

Total 25 100.0 25 100.0 25 100.0

   0.41  0.085 0.43  0.095 0.43  0.092

 =Arithmetic Mean (  and Std. Dev. 

(S.D.) .

Table -1- shows that the two-third of participants in 

the study group 16(64%) have deficit level of knowledge 
of evaluation at pre -test while control group 15(60%) 

were moderate level of knowledge. This table Also, 

shows high improvement in study group at post-1 test 

23(92%) and post-2 tests20 (80%) in good level. While 

the majority of participants of control group are remained 

in the same level of evaluation in post-1 and post-2 tests 

15(60). This reflect the effectiveness of an educational 
program on the nurses’ knowledge in the study group at 

post-test. 

The results of this table show that a moderate 

evaluation of the knowledge of nurses concerning 

overall domain for pre-testing communicable disease 

for the study and control group and post-testing for 

control group have remained at the same level of 
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evaluation, depending on the correct response of the 

nurses. Although the knowledge evaluation of nurses 

in the post-2 study group is improved following the 

implementation of the education program, it is increased 

to a good level .In the study group of all domains for 

nurses’ knowledge related to preventing transmission of 

communicable disease, the table also reveals significant 
differences between pre- and post-2.When analyzed by 

independent sample t-test 

Table (2): Association between Nurses’ Knowledge with Their Demographic Variables 

Nurses’ 
Knowledge  
 Variables

Pre- Test Post -test t 1 Post –Test2

ANOVA d.f p-value Sig. ANOVA d.f
P-value

Sig ANOVA
d.f

p-value Sig.

Age 0.999 21 0.413 NS 1.152 21 0.351 NS 1.782 21 0.181 NS

Experiences 
Years in 

Nursing Field
1.043 21 0.394 NS 2.687 21 0.073 NS 4.765 21 0.011 S

Participation 
in Training 

Courses
0.899 22 0.421 NS 0.065 22

0.937
NS 0.072 22 0.931 NS

Pre- Test Post –test1 Post -test 2

t-test d.f p-value Sig. t-test d.f p-value Sig. t-test d.f p-value Sig.

Gender 1.537 23 0.138 NS 0.455 32 0.654 NS 3.327 23 0.003 HS

Level of 
Education

1.380 23 0.181 NS 1.385 23 0.179 NS 1.000 23 0.328 NS

Discussion

Part I: Discussion Effectiveness of Health Promotion 

Program on Nurses’ Knowledge about preventing 

transmission of communicable disease in PHCCs at 

(Pre-Post Tests)

Table -1- shows that the two-thirds of study group 

participants 16 (64%) have pre-test deficit in their 
evaluation knowledge and the 15 (60%) control group 

was moderate. The table in addition, the study group 

showed high improvements in good level of knowledge 

in the post-1 and post-2 tests, 23(92%) and 20 (80%). 

In post-1 and post-2 tests, the majority of control 

participants remained at the same evaluation level 

15. (60).This indicates the effectiveness of a nursing 

education program in the post-test study group

The findings of the present study indicate that the 
nurses have weak knowledge before application of 

program but have had a positive impact on a high degree 
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of knowledge among nurses on prevention transmission 

of communicable diseases after implementation of an 

educational program (13). 

There are high significant differences( between 
pre and post tests of study group, as well as post- test 

between study and control group) in all domains for 

nurses’ knowledge related to prevention transmission 

of communicable diseases. There were statistical 

significant difference between both groups presented by 
P value (<0.01) in all the above mentioned items (14) .

The finding of table-3- is shown, there are highly 
significant differences (between pre and post tests2 of 
the study group, and as well as post- test2 between study 

and control group) in all domains for nurses’ knowledge 

related to preventing transmission of communicable 

diseases. The study showed that there was a highly 

statistically significant relationship between nurses’ 
knowledge level regarding pre and post2-program 

implementation, and positive impact on increased 

knowledge (15)  (16). 

Part II: Discussion Of The Relationship 

Between Nurses’ Knowledge With Demographical 

Characteristics For Study Group at (Pre Test, Post 

Test1 and Post Test2)

Table -4- shows that there is no statistically 

significant association between nurses’ knowledge and 
their demographic variables at (Pre Test, Post-Test1 

and Post Test2), except (age and level of education) in 

post-test2 are showed highly significant differences in 
relationships to nurses’ knowledge were found. 

this result support by study which showed that 

there was no significant relationship between nurses 
knowledge and age (16) (17). This totally agrees with a study 

published by (15) it shows that a significant relationship 
between nurses’ knowledge and their gender post-test 

2 (at P=0.024). This result supported by recent study, 
which revealed that there were no significant statistical 
difference in knowledge, score among group of nurses 

and their level of education (17). The current study 

revealed significant statistical relationship between years 
of experience and total knowledge scores in the post-2 

test, they don’t update their knowledge and may have 

no time for searching and increasing their knowledge, 

therefore nurses carryout certain aspects of care without 

knowledge. This result support by (15) showed that there 

was significant relationship between nurses knowledge 
and year of experience in the field of nursing. Training 
courses especially in the health promotion units and 

immunization unit can improve the scientific framework 
of the nurses whose working there, so, will lead to a 

dream of comprehensive care that can be given, and 

it shows no statistical differences association between 

nurses’ knowledge training courses at (p value 0.524)
(18) .

Conclusions

1. Not all nurses in the health promotion and 

immunization units in the PHCCs approved by the Iraqi 

Ministry of Health have been adequately trained for the 

promotion of health in order to prevent the transmission 

of communicable diseases. 

2. The results of this study show that the knowledge of 

nurses shows that two-thirds of study group participants 

16(64%) had a pre-test deficit of evaluation knowledge 
while the control group 15(60%) was moderately aware 

of PHCC in Al-Amara City.
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Abstract

Nutrition is a critical feature of a lifetime and plays an important role in the growth and development of a 
healthy child free from illness and disability. The objective analysis is to assess the mother’s awareness of 
the nutritional status of her children and to evaluate her relationship with socio-demographic characteristics 
in Baghdad District (Karkh and Rasafa area).

Methodology: Methodology: The Descriptive Study was planned to assess mothers with information 
concerning the nutritional status of their children from January 2020 to November 2020 in the Karkh and 
Rasafa areas of Baghdad Region.

The sample form is intended for 100 volunteer mothers who have been chosen randomly from the Primary 
Health Center in Bagdad City to participate in the study. The study included four health centers divided 
between the Karkh and Rasafa regions of Bagdad, and the number of samples in each center was (25) 
participating mothers.

Results: The findings of the study have been verified by the use of the fisher-test and ANOVA to assess 
mothers’ knowledge of the nutritional status of their children of high significance between mothers’ 
knowledge and age, occupation status, number of children in the family at (p-value < 0.01), while the level 
of schooling, monthly income and knowledge sources have shown that there is no relevance to this. 

Keywords: Nutritional, Children, Primary Health Centers at Baghdad City, Knowledge 

Introduction

 Human lifespan can be divided into stages (prenatal 

and postnatal) and nutrition at each stage is very 

important for growth and development normally prior to 

adulthood. Unhealthy and unbalanced diet, particularly 

two years after birth, can lead to growth retardation, 

rickets, and iron deficiency anemia. (1) Good diet during 

pregnancy is one of the most significant factors that can 
influence the health of the mother as well as the growth 
and health of the fetus. Malnutrition during pregnancy 

is known to be one of the most significant factors in 
deciding intrauterine fetal development, and nutritional 

elements play an important role in the child’s growth 

and development, which may have an effect on fetal 

life after birth. (2) Nutritional over two years of a child’s 

life is a crucial time, since much faster growth and 

development at this point, poor nutrition or deficiency 
of one of the nutrient elements which cause malnutrition 

or deficiency, which may cause health effects, which 
means that it cannot be recovered even if nutritional 

needs can be met. (3) 

A good balanced diet plays an important role 

throughout childhood development in the prevention 

of growth and developmental retardation, childhood 

malnutrition, health problems such as iron deficiency 
anemia, obesity, cardiovascular disorders, diabetic type 

2, cancer and stunting. The nutritional knowledge of 

mothers or cares who have children under 5 years of age 

is a very important task that may or may not influence 
the eating behavior of children contributing to the health 

of their children. (4) 
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   The mothers are the primary care providers of their 

children, their basic nutritional knowledge and health 

diet have an effect on their children’s dietary patterns, 

and the mother understands basic nutritional knowledge, 

including a balanced healthy diet, breast-feeding and 

artificial feeding, the starting age for complementary 
diet and the type of complementary diet (5).

   In most developing countries, mothers’ lack of 

knowledge about food choices, feeding, and health-

care seeking practices contributes significantly to 
poor nutrition outcomes for children. The relationship 

between mother nutritional knowledge and child 

nutrition outcomes is far less well understood. (6) 

Methodology

 A descriptive study was planned to assess mothers’ 

awareness of the nutritional status of their children in 

Karkh and Rasafa region in Baghdad City between 

January 2020 and November 2020. A selection of 100 

volunteer mothers who wished to participate in the 

research was selected randomly from the Primary Health 

Center in Baghdad District. The study included four 

health centers divided between the Karkh and Rasafa 

regions of Bagdad, and the number of samples in each 

center was (25) participating mothers. Owing to the 

Covid-19 and the ban imposed, there was a pause in the 

selection of the sample, and the apprehension of mothers 

with children to contract the virus also contributed to a 

delay.

The questionnaire was created by the researcher 

on the basis of a systematic analysis of the literature 

related to the study and consisted of two key categories 

(6 items) of socio-demographic characteristics and (24 

items) to assess the awareness of mothers concerning the 

nutritional status of their children.

Part I: Socio-demographic Characteristics:

The first part of the questionnaire dealt with 
the socio-demographic characteristics of mothers 

participating in the sampling process, which included 

(6 items) age, mother’s educational level, occupation, 

monthly income, number of children under 5 years of 

age, and sources of mother’s nutritional information.

Part II: The second part of the questionnaire 

concerned the evaluation of mothers’ dietary knowledge 

for their children under the age of five (24 items).

The questionnaire was a self-report where the 

consent of the mother involved in the sample selection 

process was obtained and the required time was given to 

fill out the form and returned to the researcher at the same 
time. And 12 mothers who participated in the sample 

questionnaire were omitted as a result of leaving certain 

items of the questionnaire and the number excluded was 

compensated for by the participation of other mothers 

of children after obtaining their consent. participation of 

other mothers of children after obtaining their consent. 

Result and Finding 

Table (1): The first table shows the socio-demographic characteristics of the mothers participating in the 
study sample.

Variables Groups ( n=100 ) Freq. Percent

Age (years)

≤ 24 11 11.0

25- 34 50 50.0

35-44 33 33.0

45-54 6 6.0

Total 100 100.0
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Level of Education

Read and write 17 17.0

Primary school graduate 22 22.0

Intermediate school graduate 16 16.0

Secondary school graduate 43 43.0

Institute & College 2 2.0

Total 100 100.0

Occupational Status

Housewife 58 58.0

Employee 42 42.0

Total 100 100.0

Monthly Income

Enough 27 27.0

 Rather enough 52 52.0

Insufficiency enough 21 21.0

Total 100 100.0

Number of Children

One 19 19.0

Two 45 45.0

Three 17 17.0

Four 14 14.0

Five 5 5.0

Total 100 100.0

Sources of Knowledge

Relatives and Friends 65 65.0

Browse the internet 24 24.0

Social Media 10 10.0

TV Program 1 1.0

Total 100 100.0

Cont... Table (1): The first table shows the socio-demographic characteristics of the mothers participating in 
the study sample.
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Table (2): overall assessment of mothers’ knowledge regarding the nutritional status of their children

Assessment Level
Knowledge

Frequency Percent

Low 0 0.0

   Moderate 81 81.0

 High 19 19.0

Total 100 100.0

1.25 

=Arithmetic Mean ( and Std. Dev. (Standard Deviation), Assessment Level: (0.00 - 0.66) = 

Low ;( 0.67 – 1.33) = Moderate; (1.34 – 2.00) = High 

Table (3): Association between mothers’ knowledge with their socio-demographic characteristics

 ANOVA  
Demographic characteristics

knowledge

d.f F Sig.

Age (years) 96 12.215 0.000

Level of Education 95 1.364 0.252

Occupational Status 98 6.518 0.012

Monthly Income 97 0.249 0.780

Number of Children 95 6.879 0.000

Sources of Knowledge 96 1.832 0.146

ANOVA=Analysis of Variance, d.f.= degree of freedom , F= f-test, Sig.=Significant. 

   Discussion of the Findings

 The results of the research showed that half of the 

participants (50%) of the study sample are within the 

age group (25-34 years). The subject of occupational 

status represents more than half of mothers who 

were housewives (58%). The highest percentage of 

participating mothers who have two children in the 

family was (43%) and this result was consistent with 

the research (A. Al. Hially, 2010) where it was found 

that (44%) of mothers fall within 25 - 34 years with 

occupational status two-thirds of the mothers’ subject to 

the study (70.0%) are housewives and mothers. Women 

with two to three children in a family 20.0%.

  As for the educational level of the mothers 

participating in the study sample, the study confirmed 
that (43%) were secondary graduates, which has an 

impact on their knowledge about the nutrition of their 

children. As well as concerning the family’s monthly 
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income, the results showed more than half of the study 

sample (52%) of families with insufficient or limited 
income. As for mothers’ access to knowledge or 

information about feeding their children, the highest 

percentage was (65%) through family and friends then 

browse the internet (24%). The results of the study are in 

disagreement with (Amanuel. B et al.,2013) in terms of 

mothers ’education level, where the highest percentage 

of them was (33.3%) of primary school graduates, while 

the income of families that had no income was higher 

and it was (38.4%) as well as from the point of view. The 

source of information and knowledge of mothers looked 

at nutrition, were listening to the radio was the highest 

rate (53.6%) receiving information, then television 

(36.0%). (Sanusi, R, A. and Gbadaamosi, A.O.,2009) 

are mentioned the educational level of the mother is a 

factor that influences the child’s life expectancy and 
nutritional status; woman literacy is a risky factor that 

affects child survival and nutrition.

In the second table our findings were a comprehensive 
assessment of mothers ’knowledge regarding the 

nutritional status of their children under five years, and 
the assessment level was generally average (81%) and 

tends towards negativity due to the educational level 

of the mothers participating in the study sample, as 

the majority of mothers were secondary graduates and 

the source of their information was taken by parents 

and friends that affected their knowledge and effect 

on relationship between their knowledge and children 

dietary intake. This is disagreement of the results 10 are 

confirmed there was a positive relationship between 
mothers’ nutritional knowledge and children nutrient 

food intake, the mother’s information and nutritional 

knowledge can be improving and enhances dietary 

intake.

Findings of the table 3 showed that there is a high 

significant association between the mothers’ knowledge 
with their age, occupational status and number of children 

at (p value < 0.01), age is a factor that may increase the 

mother’s experience in her knowledge, especially as it 

was associated with the number of children she had with 

more experiences , this is finding agreement with results 
of the study (Nicklas,T.A & Hayes, D , 2008) mothers 

nutritional knowledge to elevate with age (excluding 

˃36) and increase with experiences of the life in more 
time. 

  While the level of education, monthly income 

and sources of knowledge, showed that there is non-

significant association with their knowledge at (p value 
> 0.05). And which we inferred through a cognitive 

evaluation that appeared moderate level and negatively 

oriented in most of the items of the questionnaire, this is 

disagreement of the result with 10 mentioned that there is 

a positive relationship between nutritional knowledge of 

the mother’s and educational level which can the effect 

of work on their direction of healthy diet eating at (p 

value < 0.01). 

Conclusion

  In general, the mothers ’knowledge was moderate 

level (81%) and tended to be negative, and the effect of 

taking information from friends and family also harmed 

mothers’ nutritional knowledge. The educational level of 

the mother is very important in all periods of life and is 

not limited to a specific period or age of life. It is possible 
to raise the educational level of the mother through her 

participation in educational programs and programs that 

talk about feeding children in health centers or television 

programs and the dissemination of correct and accurate 

nutritional information through Social media that the 

mother can apply to her child and take advantage of to 

make her child grow in a healthy way. 
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Abstract

Objectives: The study goals to: To assess diabetic patients’ knowledge of diabetic retinopathy (DR), to 
assess the knowledge of diabetic patients regarding the prevention of diabetic retinopathy and to find out the 
relationship between the level of knowledge regarding the prevention of diabetic retinopathy and clinical 
socio-demographic characteristics.

Methodology: A cross-sectional study design was performed though out the present study for period 
from 1st December 2020 to 20st March 2021. A non - probability purposive sample of 100 patients at the 
Endocrinology and Diabetes Center in Basra City. Data were collected through the questionnaire constructed 
and the self-management reporting process. The questionnaire consists of three parts: social and clinical 
demographic characteristics (age, gender, marital status, educational level, occupation, the environment, 
economic Status, duration of illness, type of diabetes mellitus, A family history of diabetes, type of treatment 
for diabetes and history of eye disease).The second part consist of questionnaire contain questions related 
to general information regarding knowledge of diabetic patients about diabetic retinopathy. The third part 
contains questions related to the prevention of diabetic retinopathy in patients with diabetes. The validity 
of the tool content was determined by a committee of experts, and the internal consistency of the tool was 
determined through a pilot study and the calculation of the alpha correlation coefficient (r = 0.70). Analyzing 
data by descriptive and inferential statistical approaches using (SPSS) version 22.0. 

Results: The results of the study showed that (55%) had a poor level of knowledge regarding diabetic 
retinopathy, and (50%) had a moderate level of knowledge regarding the prevention of diabetic retinopathy. 

Keywords: Knowledge, Diabetic, Prevention, Diabetic Retinopathy. 

Introduction

Diabetes (DM) is a progressive disease with 

metabolic disorders and microvascular complications 

such as retinopathy, neuropathy, and nephropathy. 

Diabetic retinopathy (DR) is one of the most common 

complications of diabetes, its severity, and a major cause 

of blindness worldwide (1). 422 million people suffer 

from diabetes worldwide, especially in developing 

countries. Diabetes is currently one of the fourth leading 

causes of death in the world. Global estimates of 

diabetes among adults over the age of 18 increased from 

4.7% in 1980 to 8.5% in 2014.1 Diabetes can be treated 

so that its consequences can be avoided or delayed 

through diet, physical activity, regular examination 

and treatment for complications (2). The World Health 

Organization (WHO) aims to stimulate and support the 

adoption of effective measures to control, prevent and 

control diabetes and its complications, particularly in 

low and middle income countries (3). Patient awareness 

of DR will be the key to further improvements in DR 

management and prevention. Patients should be told that 

they play an essential role in blood sugar control and 

eye care (4). Early detection and intervention of diabetes 

has been shown to be critical for preventing irreversible 

blindness and improving patient quality of life. The 

DOI Number: 10.37506/ijfmt.v15i3.16256
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effectiveness and cost-effectiveness of early detection 

of DR has been demonstrated (5). 

Objectives of the Study:

1. To assess diabetic patients’ knowledge of 

diabetic retinopathy (DR).

2. To assess the knowledge of diabetic patients 

regarding the prevention of diabetic retinopathy.

3.  To find out the relationship between the 
level of knowledge regarding the prevention of 

diabetic retinopathy and clinical socio-demographic 

characteristics.

Methodology 

In this chapter present the following:

Design of study:

    Descriptive study design was conducted though 

out the present study from period 1st December 2020 to 

20st March 2021.

The setting of the study:

    Study was conducted at Endocrinology and 

Diabetes Center in Al- Basra City.

Sample of the study: randomize sampling of (100) 

patients that come and admitted to Endocrinology and 

Diabetes Center in Al- Basra City. 

Criteria:

A- Female and male patients have diabetes.

B- Patients accepted to cooperate in study. 

Tool of study:

In order to determine the Assessment Knowledge 

of Diabetic Patients towards Prevention of Diabetic 

Retinopathy, the researchers constructed questionnaire 

consists of:

Part 1: Social and clinical demographic 

characteristics: include (age, gender, marital status, 

occupation , educational level, economic Status, the 

environment , duration of illness, type of diabetes 

mellitus, A family history of diabetes , type of treatment 

for diabetes and history of eye disease).

Part 2: Questionnaire consists of questions 

related to General information regarding knowledge 

of diabetic patients about diabetic Retinopathy.

Part 3: Questionnaire consists of questions 

related to prevention of diabetic retinopathy among 

diabetes patient. 

Ethical Considerations: -Official permission was 
obtained from the administrative of Basra health office 
and from patients at Endocrinology and Diabetes Center 

before their inclusion in the study. The researcher 

explained the purpose of the study for each patient 

before participation.

Data collection:-

Data collection was performed through the use of 

the study tool although application interview technique 

was used as an appropriate method of data collection. 

Statistical Analysis

Data were analyzed using IBM.SPSS (version 22) to 

data presented as number and percentage data analyzed 

by applying frequency and percentage. 
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Results 

Table (1): Distribution of the sample according to social and demographic characteristics

Characteristic Groups Frequency Percent

Age

18 – 27 9 9.0

28– 37 8 8.0

38 – 47 20 20.0

48– 57 34 34.0

58 -- 67 29 29.0

Total 100 100

       Mean ± SD   3.66 ± 1.232

Gender 
Male 40 40.0

Female 60 60.0

Total 100 100

Marital status 

Married 80 80.0

Single 9 9.0

Widow 11 11.0

Divorced 0 0

Total 100 100

Education Level 

Primary 42 42.0

Intermediate 32 32.0

Secondary 15 15.0

diploma 6 6.0

University or higher 5 5.0

Total 100 100

Occupation

Work 24 24.0

Don’t work 16 16.0

House wife 49 49.0

Retired 11 11.0

Total 100 100

Economic Status

High 12 12.0

Middle 75 75.0

Low 13 13.0

Total 100 100

The environment

Urban 92 92.0

Rural 8 8.0

Total 100 100

F=Frequency, %= Percent
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The results of this table reveal that average age 

of patients among study (3.66 ± 1.232) years old with 

highest percentage (34.0%) of age (48‐ 57), Concerning 
the gender of patients the largest number of study sample 

are female (60.0 %), The marital status among study 

sample refers that more of them are married with the 

highest percentages (80.0 %), Regarding the educational 

level of patients, the finding refers that the highest 

percentage of patients are graduated from primary 

school (42.0 %) , The occupational status indicates 

that (49.0%) of patients are housewives , The patients 

among the study sample reveal that they associated with 

moderate socioeconomic level (75.0%), Relevant to 

the environment , the finding reveals that more of the 
patients are resident in an urban area (92.0%).

Table (2): Distribute the sample according to their clinical characteristics

Characteristic Groups   Frequency   Percent

Duration of illness

1-5 39 39.0

6-10 28 28.0

11-15 21 21.0

>15 12 12.0

Total 100 100

Type of diabetes mellitus 

Type l 13 13.0

Type ll 12 12.0

Don’t know 75 75.0

Total 100 100

Family history of diabetes 

Yes 59 59.0

No 41 41.0

Total 100 100

Type of treatment for DM 

Tablets only 44 44.0

Injection only 47 47.0

Both 9 9.0

Total 100 100

History of eye disease

Yes
49 49.0

No 51 51.0

Total 100 100
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F: Frequency, %: Percentage

This table indicates duration of illness is (1-5 years) 

for patients among the study sample (39.0 %), regarding 

type of diabetes mellitus the results showed that a higher 

percentage of the studied sample is don’t know (75.0%), 

Most of the patients among the study sample showing 

that they having a family history of diabetes (59.0%), 

they also show that most of them are on injection only 

treatment of diabetes (47.0%) , Regarding suffering from 

eye diseases, only (51.0%) of the patients are suffering 

from eye disease. 

Table (3): Overall assessment of patient’s knowledge regarding diabetic’s retinopathy

Classification Frequency Percent M.S  S.D Ass

Poor 55 55.0

1.1688 0.49409 poor

Moderate 32 32.0

Good 13 13.0

Total 100 100

Ass: Assessment, F: Frequency, %: Percentage, M.S: Mean of Score, S.D:standard deviation  

Poor = 1 – 1.67, Moderate = 1.68 – 2.33. Good = > 2.33

This table presents the level of patients’ knowledge regarding diabetic’s retinopathy; the finding among the study 
sample reveals that patients are showing poor level of knowledge (55.0%).

Table (4) Overall assessment of patient’s knowledge regarding prevention of diabetic’s retinopathy

Classification Frequency Percent M.S S.D Ass

Poor 35 35.0

1.8400 0.33382 Moderate

Moderate 50 50.0

Good 15 15.0

Total 100 100

Ass: Assessment, F: Frequency, %: Percentage, M.S: Mean of Score, S.D: standard deviation

Poor = 1 – 1.67, Moderate = 1.68 – 2.33. Good = > 2.33

   This table reveals the overall assessment of patients’ knowledge about prevention of diabetic retinopathy; the 

finding indicates that patients among the study samples are showing moderate level of knowledge (50.0%).
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Table (5): Association between Socio-Demographic characteristic of patients and Overall knowledge 
regarding diabetic’s retinopathy.

Socio-demographic 
Characteristics

Rating
 Knowledge 

Sig.
Poor Moderate Good

Age 

18 – 27 6 1 2

p- value (0.70)

d.f = 8
N.S.

28– 37 3 4 1

38 – 47 9 7 4

48– 57 16 8 10

58 -- 67 16 8 5

Gender
Male 21 10 9 p-value (0.858)

d.f = 2
N.S.Female 29 18 13

Marital status

Married 38 26 16
p-value ( 0.294)

d.f = 4
N.S.

Single 6 0 3

Widow 6 2 3

Education Level

Primary 22 15 5

p-value (0.003)

d.f = 8
H.S.

Intermediate 16 8 8

Secondary 10 3 2

diploma 2 2 2

University or higher 0 0 5

Occupation

Work 7 7 10

p-value (0.037)

d.f = 6
S

Don’t work 11 5 0

House wife 25 15 9

Retired 7 1 3

Economic Status

High 8 4 0
p-value ( 0.258)

d.f = 6
N.S.

Middle 37 18 19

Low 4 6 3

The environment
Urban 45 25 22 p-value (0.292)

d.f = 2
N.S.Rural 5 3 0

df: Degree of freedom, P: Probability value, Sig: Significant, N.S: Not Significant, H.S: high significant
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This table depicts that there is no significant 
relationship between patients’ knowledge with their (age, 

gender, marital status, the environment and economic 

status) among study sample evidenced by insignificant 
differences at p-value ≤ 0.05.

Also, the table show that their significant 
relationship between patients’ knowledge with their 

occupation at p-value ≤ 0.05, and high significant with 
their educational level at p-value ≤ 0.05. 

Table (6): Association between clinical characteristics of patients and Overall knowledge regarding  
diabetic’s retinopathy.

clinical characteristics Rating
Knowledge 

Sig.
Poor Moderate Good

Duration of illness

1-5 23 8 8

p-value (0.173)

d.f = 6
N.S.

6-10 9 13 6

11-15 13 3 5

15 and more 5 4 3

Type of diabetes mellitus

Don’t know 43 19 13
p-value (0.077)

d.f = 4
N.S.

Type I 3 6 4

Type II 4 3 5

Type of treatment for DM

Tab only 22 11 11
p-value ( 0.128)

d.f = 4
N.S.

Injection only 27 12 8

Both 1 5 3

Family history of diabetes
Yes 26 17 16 p-value (0.252)

d.f = 2
N.S.No 24 11 6

History of eye disease
Yes 19 18 12 p-value ( 0.070)

d.f = 2
N.S.No 31 10 10

df: Degree of freedom, P: Probability value, N.S: Not Significant

This table depicts that there is no significant 
association between patients’ knowledge with their 

( duration of illness , type of diabetes mellitus , type 

of treatment for diabetes mellitus , family history of 

diabetes and history of eye disease) among study sample 

evidenced by insignificant differences at p-value ≤ 0.05. 

Discussion

1. Discuss the social and demographic 

characteristics of the study sample

The finding of current study reveals that the average 
age of patients among study sample is (3.66 ± 1.232) years 
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old with highest percentage (34.0%) of age (48– 57). 

This result congruent with cross-sectional descriptive 

study was conducted by (6), their studied results revealed 

that (35.2%) of sample their age between (50-59) years 

and this finding in the same line with present study. The 
findings of the study underhand depict that (60.0 %) of 
patients are females among study sample. These results 

are compatible with a cross-sectional study, the findings 
referred that (64.2%) of patients were females (7). 

Concerning the marital status among study sample. The 

results of the current study illustrate that more of them 

are married with the highest percentages (80.0 %). These 

findings are identical with (8) who have been found 
that (79%) of the sample were married. Regarding the 

educational level of patients; The results of the current 

study reveal that the highest percentage of patients are 

graduated from primary school (42.0 %).These results 

are harmonizing with cross-sectional that carried out by 

(9) who stated that (54.0%) of the sample were primary 

school. The results of the study underhand indicate that 

(49.0%) of patients are housewives among the study 

sample. These findings come along with cross sectional 
study, in which (32.0%) of patients were housewife 

(10). The result of the current study depicts that the 

socioeconomic level of patients among the study group is 

associated with moderate socioeconomic level (75.0%), 

These results come along with (11) Their studies were 

stated that (71.2%) of participants were with moderate 

socioeconomic levels. Results of the current study reveal 

that more of the patients are residents in an urban area 

among the study sample (92.0%). These results are 

inconsistent with (12) study; their results stated that 

(52.0%) of participants are resident in urban areas. 

Discussion of Clinical Characteristics

The results of current study indicate duration of 

illness is (1-5 years) for patients among the study sample 

(39.0 %). These findings harmonizing with study (13) 
who reported that sample of study had duration of 

diabetic between (1-5 years) (45.1%). The finding of 
the study showed that a higher percentage of the studied 

sample is don’t know (75.0%). This study was in 

agreement with a cross-sectional study conducted in two 

primary health care centers at King Abdulaziz Medical 

City in Riyadh (14). Who reported that sample of study 

don’t know the type of diabetic mellitus (85.0%). And 

also show that most of study sample have a family 

history of diabetic (59.0%) and this congruent with 

this study reported that (71.0%) with family history for 

diabetes mellitus. The results of the current study show 

that more patients are undergoing parenteral therapy for 

diabetes patients (47.0%) .These findings are identical 
with (15) who indicated that most of patients on insulin 

drugs (57.5%). The findings of study underhand reveal 
that only (51.0%) of the patients among the study 

sample suffering from eye disease. These results are 

incompatible with study entitled (Factors associated 

with retinal screening among patients with diabetes in 

Taiwan) conducted by (13). The findings referred that 
the majority of participants (42.9%) suffering from eye 

problem.

Overall assessment of patient knowledge 

regarding diabetic’s retinopathy

     The findings of the present study reveal the overall 
assessment of patients’ knowledge regarding diabetic’s 

retinopathy; the finding indicates that patients among the 
study sample show poor level of knowledge (55.0%). 

These results are consistent with (16) who reported that 

half of the respondents (60.8%) had no knowledge of 

diabetic retinopathy.

Overall assessment of patient’s knowledge 

regarding prevention of diabetic’s retinopathy

The findings of present study reveal the level of 
patients’ knowledge regarding prevention of diabetic’s 

retinopathy; the results show that (50.0%) of study 

sample have moderate level of knowledge and these 

findings in-contrast with cross-sectional survey 
conducted by (17) who reported that (75.0%) have poor 

knowledge regarding prevention of diabetic retinopathy.

The relationship between sociodemographic 

characteristics of patients and general knowledge 

regarding diabetic retinopathy.

The results of the present study show that there is 

no statistically significant relationship between patients’ 
knowledge with (age, gender, and economic status). This 
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finding is contradicted by a study (18). The results of the 
study underhand depict that no statistically significant 
relationship between social status and environment.

These findings are not compatible with (12) who said 

that there is significant association with environment. 
The results of the current study also revealed the 

existence of statistically significant differences between 
patients knowledge with their occupation, the results 

are in the same line with (12). And the finding of current 
study depict that there is significant relationship between 
patients’ knowledge with their educational level .These 

findings are compatible with (5) who said that there is 

significant differences with education at (P<0.05).

Association between clinical characteristics of 

patients and Overall knowledge regarding  diabetic’s 

retinopathy.

The findings of the present study indicate that there is 
no statistically significant relationship between patients’ 
knowledge with their duration of diabetes. These results 

are matching with cross sectional study conducted by 

(19) their results stated that no association was found 

between diabetes duration and consciousness level. And 

this current study not compatible with (12) who reported 

that significant association with family history of DM. 
These findings go along with a cross- sectional study 
mentioned by (20) there was no significant relationship 
between DR and type of diabetes . These results are 

inconsistent with (20) their results mentioned that there 

was significant association with type of treatment for 
DM. The findings of the present study indicate that 
there is no significant relationship between patients’ 
knowledge with their history of eye disease. These 

results are incongruent with (10), which stated that there 

is a significant correlation between patients’ knowledge 
with history of eye disease. 

Association between Socio-Demographic 

characteristic of patients and Overall knowledge 

regarding  prevention of diabetic’s retinopathy.

    The findings of the study underhand indicate 
There was no statistically significant relationship 
between patients’ knowledge regarding prevention of 

diabetic retinopathy and their gender. These study in 

same line with (2). But significant association with their 
age and this disagree with current study. The results of 

the current study indicate that there is no statistically 

significant relationship between the patients’ knowledge

with their education, marital status. These results 

are in the same line with (21) who said that there is no 

significant. The results of the study underhand indicate 
that there is no significant relationship with their 
economic status and this disagree with (22) who said that 

there is significant association. The results of the present 
study indicate that there is no statistically significant 
relationship between knowledge of the patient with 

their occupation and environment, this study disagree 

with (10) who reported that significant association with 
occupation and environment.

Association between clinical characteristics of 

patients and overall knowledge regarding prevention 

of diabetic retinopathy.

The results of the present study show that no 

statistically significant relationship between them was 
reported (duration of DM and family history for DM) 

and regarding prevention of diabetic retinopathy. 

These not compatible with (2) reported that there is 

statistical association between them. The finding of 
this study shows that high significant association 
between knowledge and history of eye disease and this 

harmonizing with (14) who reported that high significant 
with eye problem. The finding of this study shows that 
no Significant correlation of knowledge regarding the 
prevention of diabetic retinopathy with type of DM and 

type of DM treatment .These study incompatible with 
(23) who reported that significant association. 

Conclusion

1. A highest percent of the study sample were middle 

age female, married, housewife, and primary school, 

resident in an urban area with moderate socioeconomic 

level.

2. There is a significance need for improving patient 
knowledge regarding prevention of diabetic retinopathy 

between (occupation, environment, duration of illness, 
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type of DM and treatment, eye disease).

Recommendations:

1. Encourage people with diabetes to talk about 

diabetic retinopathy with their doctors. 

2. Presenting the most important points in this 

study to primary health care center physician in training 

centers and writing a booklet on diabetic retinopathy for 

distribution to diabetic patients. 
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Abstract 

This aims of the study include assess of nursesꞌ knowledge and find out the effectiveness of the educational 
program among nurses about risk factors for bleeding of acute myocardial infarction in patient receiving 
thrombolytic therapy at coronary care unit in Al-Diwaniyah Teaching Hospital, and find out the relationship 
between the nurses’ knowledge and their demographic variable. Methodology a pre-experimental design is 
applied with utilizing (one group design: pre-test and post-test) has been done at Coronary Care Unit in Al-
Diwaniya Teaching Hospital. Duration of study beginning from (September 17, 2020 to April 4, 2021 ) on 
a non-probability (purposive) sample comprising of (40 nurses) employing in the Coronary Care Unit. The 
results of this study illustrated that there is a highly significant differences among the nurses’ knowledge 
about risk factors for bleeding AMI in a patients receiving thrombolytic therapy at the score post-test 
compared with the score pre-test(at post -test M= 1.76 versus at pre -test M= 1.26 at p-value 0.0001) to the 
nurses’ participation in these study. The researcher concluded that the nursesꞌ knowledge were (low), and 
after Implementation the educational program, the nursesꞌ knowledge were improving to (good) about risk 
factors for bleeding AMI in a patients receiving thrombolytic therapy at coronary care. 

Keywords: Effectiveness of an education program,  nurses’ knowledge, acute myocardial infarction, 
thrombolytic therapy. 

Introduction

Cardiovascular diseases (CVDs) are a category, as 

the disturbances in the cardiac and the blood vessel, and 

included the coronary heart disease, acute myocardial 

infarction, heart failure, a cerebrovascular disease, 

peripheral of the vascular disease, defects of the 

congenital cardiac, the deep vein thrombosis, and the 

pulmonary embolism [1]. Acute myocardial infarction 

(AMI) is a severe type of the coronary artery disease 

which, occurs from the blocked arteries in the heart. 

Infarction means the dying of tissue related to decrease 

of support of the blood. Although acute myocardial 

infarction may result in permanent heart damage and cell 

death with symptoms that usually involve the chest pain, 

difficulties breathing and rapid heartbeat, a sweating, 
nausea, palpitations [2] [3]. Diagnostic methods for 

discovery the patients with acute myocardial infarction, 

are electrocardiogram (ECG) and markers of the heart 

muscle necrosis. special markers for injury of the heart 

muscle, are Troponin T and troponin I. It appears to be a 

clinical situation described by the fast advancing critical 

the muscular tissue of the heart ischemia, is one of the 

generally, health conditions in the people and related to 

the dying [4]. The period from onset of symptoms, until 

the time of restoration of the blood flow has a significant 
effect on acute myocardial infarction on the rating of 

death, to decrease death-rate and the complications 

through the therapy to the reperfusion either thrombolytic 

therapy or the percutaneous coronary intervention (PCI) 
[5]. Thrombolytic therapy is occurred, as a preference in 

the treatment of acute myocardial infarction, improves 

suffering from a disease and rating of the dying by 

DOI Number: 10.37506/ijfmt.v15i3.16257
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breaking down the clot in the blood vascular and achieving 

reperfusion, this decreases the infarction volume, 

preserves the left ventricular activity. It is dissolve the 

thrombosis of heart blood vessel, by transforming the 

plasminogen to the plasmin [6]. Bleeding is the generality 

frequent complication of the thrombolytic treatment 

in patient with acute myocardial infarction and could 

happen on puncture location or suddenly throughout, 

within the body. Intracranial bleeding or the bleeding 

stroke has been the most major problem. Knowing the 

bleeding risks, can help to decide as to if thrombolytic 

medication must be given to persons [7]. In this study, the 

important risk factors involved the major surgery over 

the past three weeks, inner hemorrhaging over the past 

four weeks, the high blood pressure, acute myocardial 

infarction, a stool occult positive hemorrhaging, the 

existence of gastrointestinal hemorrhaging previous 

to three month, race African-American, balloon pump 

intra-aortia, the cardiopulmonary resuscitation for more 

than ten minutes, aortic dissection, acute pancreatitis, 

the sex of women was independently related to the levels 

of severe extra cranial bleeding, progressing age of more 

than 75 years old, bilirubin more than 3 mg/dL, and 

dementia [8]. It may be a significant the event, leading 
to the premature death or the severe blood circulation 

degradation. The delivery of the thrombolytic therapy, 

for the patients who are undergoing acute myocardial 

infarction lowers the relative the death rating by 18% as 

well as the absolute a death rating by about 2% [9].

Method of the study 

A pre-experimental design is applied with utilizing 

(one group design: pre-test and post-test) has been done at 

Coronary Care Unit in Al-Diwaniya Teaching Hospital. 

Duration of study beginning from (September 17, 2020 

to April 4, 2021 ) on a non-probability (purposive) 

sample comprising of (40 nurses) employing in the 

Coronary Care Unit.

Study instrument 

The tool for the study, including two parts, 

first consists of (7) items involving age, gender, 
educational level, years of experience in nursing, years 

of experience in CCU, educational/ training courses 

related thrombolytic therapy, and educate yourself about 

the knowledge of thrombolytic therapy. The second 

part consists from (4) domains which include: nurses’ 

knowledge about the heart and AMI, nurses’ knowledge 

about the AMI medications, nurses’ knowledge about 

the thrombolytic therapy, and nurses’ knowledge about 

risk factors for bleeding in patients with AMI receiving 

thrombolytic therapy 

The content validity was limited by assessment 

of the educational program and the multiple choice 

questions through a panel of (11) experts which had 

more than 10 years from professional experiment in 

their fields, for examining the content of the questions 
of multiple choice and educational program concerning 

acute MI and thrombolytic therapy. 

Scoring:

The number of correct answers was utilized to 

identify the level of knowledge to every nurse, rating 

score from answers (2) to correct and (1) to incorrect, the 

knowledge test occupy of (20-30) minutes for complete.

The Statistical Data Analysis:

The data of the study were analyzed and evaluated 

utilizing the Statistical Package for Social Sciences 

(SPSS) version 25 of the statistical analysis system 

application, to analyze and assess the finding of the 
study.

Results and Discussion

Demographic data of the present study 

The table (1) shows the demographic data of this 

study. the results of the study regarding the age of nurses 

revealed that the majority of participants (45.0%) were 

between (20-25) years old. These findings of the current 
study was supported by a study conducted by Abdulrdha 

and Mansour (2018) that was displayed about (36.20%) 

of the nurses were in the age group (20-24) years old [10].

The results explanted that the highest percentages of 

the nurses participants in the study sample were female 

(60%) while were the male (40%). This finding from 
the current study was agrees with a study conducted by 
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Toppo, Dungdung, and Kumar (2019) which showed 

that the majority of the study sample were females 

(93.0%) [11].

With regard to educational levels, the findings of 
the study showed that most of the study participants 

graduated from high school nursing (45%). A study 

by Attiah, Khader, and Hassan (2012) is completely in 

agreement with the results of the current study which 

acknowledged that most of the participants (52.7%) 

were high school nursing graduates [12].

According to years of experience in nursing field 
the results illustrates that the greater number of nurses 

were (50.0%) were ranging of their nurses have less 

than 5 years of experience in nursing. These findings of 
the study conducted by Abed and Kadhim (2014), Al-

Tameemi and Khudur (2017), and Ahmed et al., (2019) 

who reported that most the sample of the study had less 

than 5 years of experience in nursing, supported the 

findings of these current study [13] [14] [15].

Regarding years of experience in coronary care 

units, the maximum of participants in the study found 

(72.5%) were ranging in their years of experience less 

than 5 years. While regarding to the training courses 

about thrombolytic therapy, the findings of the study 
explain that all of the nurses (100 %) don’t have training 

courses about thrombolytic therapy. this results were 

totally agrees with results found in Hami (2020) [16].

The results of the study demonstrated that (85%) 

of the sample have not educate yourself about the 

knowledge of thrombolytic therapy, the nurses at 

coronary care unit in AL-Diwaniyah Teaching Hospital, 

have no obtainable written protocols or the resources 

of the information to improving their knowledge about 

risk factors for bleeding of AMI in patient receiving 

thrombolytic. Also, the absence of persistent monitoring 

and evaluation necessary to preserve the correct 

knowledge (The research).

Table (2) The results of the study illustrated that the 

knowledge of nurses about risk factors for bleeding acute 

myocardial infarction in a patients receiving thrombolytic 

therapy at the pre-test was low at mean score (1.26), and 

in the post-test experience, the knowledge of the nurses 

were improved to good at mean score (1.76) after the 

educational program was implemented.

Table (3) show there a high statistically significant 
difference between the nurses participants overall 

assessment in two periods of measurements about risk 

factors for bleeding of acute myocardial infarction in 

patient receiving thrombolytic therapy at pretest and 

posttest in the p-value (0.0001).There was a marked 

improvement in the knowledge of the nurses in the 

post-test compared with the pre-test scores, after 

implementation the education program

These findings agree with a study conducted by Lu et 
al., (2013), Hammod and Mohammed (2016), Toppo et 

al., (2019), and Hami, (2020) indicate that an improved 

knowledge following the application of the educational 

program in the study sample [17] [18][16] [11].

Association between demographic data and nurses’ 

Knowledge.

Results of tables (4) illustrated that there is no 

significant relationship between the overall nurses’ 
knowledge after application the educational program 

(post-test) with their demographic data(age, gender, 

educational level, number of years in nursing, years of 

experience in coronary care unit, and educate yourself 

about the knowledge of thrombolytic therapy) at p-value 

more than (0.05).

The results of the current study were agreed with the 

studies conducted by Nasir and Hassan (2015), Sameen 

and Al-Attar (2015), Al-Tameemi and Khudur (2017), 

and Atiyah (2018) was occurs that there is no statistically 

significant relationship between the participants’ 
demographic data and their knowledge [19] [20] [14] [21]. 
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Table (1): Study Sample Demographic Data (N= 40)

Demographic Data Rating and Intervals Frequency Percent

Age / years 

20-25 18 45

26-30 12 30

31-35 7 17.5

36-40 3 7.5

Total 40 100

Gender

Male 16 40

Female 24 60

Total 40 100

Educational Level

Secondary School of Nursing 18 45

Diploma in Nursing 9 22.5

Bachelor in Nursing 13 32.5

Total 40 100

Years of experience in nursing

1-5 20 50

6-10 9 22.5

11-15 8 20

16-20 3 7.5

Total 40 100

Years of Experience in CCU

1-5 29 72.5

6-10 4 10

11-15 7 17.5

Total 40 100

Participate in training courses 
related to thrombolytic therapy

Yes 0 0.0

No 40 100

Total 40 100

Educate yourself about the 
knowledge of thrombolytic 

therapy

Yes 6 15

No 34 85

Total 40 100
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Table (2) Overall Assessment of the Nurses’ Knowledge at two Periods of measurements (pre-test and post-
test)

Main studied domains Levels
Pre-test Post-test 

Freq. % Mean Assessment Freq. % Mean Assessment

Nurses’ Knowledge about the Heart 
and AMI

Fair 12 30

1.35 Fair

0 0.0

1.82 Good
Good 2 5 40 100

Low 26 65 0 0.0

Total 40 100 40 100

Nurses’ Knowledge about the AMI 
Medications

Fair 5 12.5

1.30 Low

0 0.0

1.79 Good
Good 3 7.5 40 100

Low 32 80 0 0.0

Total 40 100 40 100

Nurses’ Knowledge about the 
Thrombolytic Therapy

Fair 5 12.5

1.18 Low

15 37.5

1.70 Good
Good 0 0.0 25 62.5

Low 35 87.5 0 0.0

Total 40 100 40 100

Nurses’ Knowledge about Risk 
Factors for Bleeding in Patients 

with AMI receiving Thrombolytic 
Therapy

Fair 6 15

1.22 Low

1 2.5

1.74 Good
Good 0 0.0 39 97.5

Low 34 85 0 0.0

Total 40 100 40 100

Overall Nurses’ Knowledge 

Fair 8 20

1.26 Low

1 2.5

1.76 Good
Good 0 0.0 39 97.5

Low 32 80 0 0.0

Total 40 100 40 100

Good (mean 1.68-2), fair (mean 1.34-1.67), low (mean 1-1.33) 
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Table (3) Mean Difference (Paired T-Test) of the Overall Assessment of the Nurses’ Knowledge at two 
Periods of measurements (pre-test and post-test) 

Main studied domains 
Periods of 

Measurements 
Mean

Std. 
Deviation

t-value d.f. p-value

Nurses’ Knowledge about the Heart 
and AMI

Pre-test 1.35 0.14

20.017 39
.0001

HS
Post-test 1.82 0.06

Nurses’ Knowledge about the AMI 
Medications

Pre-test 1.30 0.18

17.046 39
.0001

HS
Post-test 1.79 0.07

Nurses’ Knowledge about the 
Thrombolytic Therapy

Pre-test 1.18 0.13

24.895 39
.0001

HS
Post-test 1.70 0.06

Nurses’ Knowledge about Risk 
Factors for Bleeding in Patients 

with AMI receiving Thrombolytic 
Therapy

Pre-test 1.22 0.12

24.895 39
.0001

HS
Post-test 1.74 0.06

Overall Nurses’ Knowledge 

Pre-test 1.26 0.08

38.861 39
.0001

HS
Post-test 1.76 0.03

Table (4) Association between the Overall Assessment of the Nurses’ Knowledge (post-test) and their 
Demographic Data 

Demographic Data
Chi-Square 

Value
D.F. P-Value

Age/Years 2.393 3
.495

NS

Gender 1.538 1
.215

NS

Education Levels 2.130 2
.345

NS

Years Of Experience In Nursing 1.026 3
.795

NS

Years Of Experience In Ccu .389 2
.823

NS

Self-Education .181 1
.671

NS
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Abstract

The present study is an attempt to investigate the changes in serum cardiac troponin (cTn) and High-
sensitivity C-reactive protein (HsCRP) markers levels in Iraqi ischemic heart disease (IHD) patients 
including stable angina (SA), unstable angina (UA) and myocardial infarction (MI) compared to the healthy 
controls (HC), and to evaluate the importance of the HsCRP between these diseases combination groups 
from the dignostic point of view, in addition to find a significant correlation between HsCRP level and some 
IHD risk factors. The IHD’s mortality surpass that of every major disease, so it is important that to get 
such research especially among Iraqi patients. IHD is defined as blood flow reduction to the heart muscle 
due to build-up of fatty strips (plaque) in the coronary arteries, it exists when the coronary blood flow 
becomes incapable of both delivering sufficient oxygen (O2) to the myocardium and taking away the carbon 
dioxide (CO2) from the cells. Collecting the blood samples from one hundred thirty IHD patients (during the 
period from October 2020 to February 2021) with ages ranged (30-80) years, of both genders, investigated 
for HsCRP by enzyme linked immune sorbent assay (ELISA) technique and cardiac Troponin (cTn I) by 
immunochromography method. This study observed that the HsCRP marker is a reliable diagnostic indicator 
in both MI and UA groups (but not in SA patients), and in all diseases combination groups, and that there 
was significant correlations between each of the triglyceride level and the hypertension, and the HsCRP 
marker level, only in the MI group, but not in SA and UA patients. 
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Introduction

 The ischemic heart disease (IHD) is the most common 

of the cardiovascular disease (CVD) (1), in which there is 

a blood supply reduction to the myocardium, mostly due 

to atherosclerosis in the coronary arteries (2). IHD can 

be classified into chronic stable angina (SA) and acute 
coronary syndrome (ACS) that include unstable angina 

(UA) and myocardial infarction (MI) (3). The primary 

prevention of IHD is dependent upon the ability to 

identify high risk individuals and by studying the cardiac 

markers long before the development of overt major 

adverse cardiac events (MACEs) (4). Some of the factors 

are considered to be predictive risk factors for CAD such 

as C-reactive protein (CRP) (5), hypertension (6), mean 

arterial blood pressure (MABP) (the average pressure in 

the arteries throughout one cardiac cycle) (7) and blood 

triglyceride (TG) (8). The high-sensitivity C-reactive 

protein (HsCRP) marker is a major acute phase protein 

and extensively studied in the IHD, measures the CRP 

in low range (0.5-10 mg/L), and it is more precise than 

standard CRP in the diagnosis of CVD (9). The cardiac 

troponin (cTn) marker reflects myocardial necrosis (10), 

it is a complex of three globular contractile regulatory 

proteins (cTn T, I, and C) (11), the cTn I (inhibitory 

subunit) is more specific than other subunits for the heart 
(12). The present study aimed to investigate the changes 

in the serum high sensitivity C-reactive protien and 
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cardiac troponin I markers, as well as the risk factors 

such as blood pressure, mean arterial blood pressure, 

peripheral capillary oxygen saturation (SPO2) and 

serum triglyceride level, in Iraqi IHD patients who are 

with SA, UA and MI compared to apparently healthy 

controls (HC) group, in addition to an attempt to find any 
correlation between these risk factors and HsCRP level 

in these three diseases groups of IHD Iraqi patients.

Patients and Methods

  Collecting the blood samples from one hundred 

thirty patients with ages ranged (30-80) years, of both 

genders, newly admitted to Ibn Al- Betar Teaching 

Hospital, classifying them into fifty patients with MI, fifty 
patients with SA and thirty patients with UA according 

to the clinical manifestations, electrocardiogram findings 
and laboratory investigations. 

Thirty five apparently HC were enrolled in this study 
with the same age range of both genders. Investigated 

for cardiac Troponin I (cTn I) by immunochromography 

method, HsCRP by enzyme linked immune sorbent 

assay (ELISA) technique [(sandwich kit) (Human)] and 

blood triglyceride level [by chemistry auto analyzer 

(AU480, Beckman)]. The blood pressure was measured 

by mercurial sphygmomanometer, from which the 

MABP was calculated from this equation: [(diastolic 

pressure x 2) + systolic pressure] / 3, while the SPO2 

was assessed by pulse oximeter. 

Statistical Analyzing

Analysis of data was carried out by using the 

available statistical package of SPSS-22 (Statistical 

Packages for Social Sciences-version 22). Data were 

presented in tables (Frequencies and Percentages), as 

well as mean and standard deviation. The significance 
of the differences was tested by using Mann – Whitney 

U test between two independent means, while Pearson’s 

Correlation Coefficients was calculated for the 
correlation between two quantitative variables. The 

correlation coefficient value (r) was either positive 
(direct correlation) or negative (inverse correlation); in 

addition to the graphical presentation by using Receiver 

Operation Characteristic (ROC) curve chart. 

Results

 Table (1) shows that the results of the studied risk 

factors in this study were recorded highly significant 
difference at P <0.01 compared with HC group. The 

MABP usually considers the range (70-100 mmHg) to 

be normal, this study stated that the MABP exceeded 

the upper limit range in both SA and UA groups, while 

in MI group, it was registered mean values within the 

normal range, the mean ± SD (mmHg) were (101.9 ± 

17.6), (100.2 ± 12.9) and (94.1 ± 19.9) in SA, UA and 

MI groups respectively. Regarding the blood pressure 

(systole/diastole mmHg) usually consider the (120/80) 

to be normal, the results of current study show that 

the most patients with hypertension on treatment were 

accounted 36 (72 %) in the SA group and 23 (76.7 %) in 

the UA group, while in MI patients were accounted 22 

(44.0 %).

The SPO2 (%) usually consider the (94-99) range to 

be normal, where the results show that the mean ± SD 

were (94.08 ± 2.3), (93.7 ± 2.02) and (95.0 ± 2.53) in the 

SA, UA and MI groups respectively, the abnormal cases 

were accounted 24 (48 %),   12 (40 %) and 13 (26 %) in the 

SA, UA and MI groups respectively. The TG test usually 

consider (0-150 mg/dl) ranged for male and female to be 

normal, where the results show that the mean ± SD were 

(152.7 ± 60.26), (175.85 ± 84.33) and (156.3 ± 61.38) 

in the SA, UA and MI groups respectively. The results 

of TG test indicated that the SA, UA and MI groups 

illustrated a major number of increased TG level cases, 

and they are accounted 22 (44 %), 17 (56.7 %), and 26 

(52 %) respectively. The results of cTn marker test 

indicated that all MI patients (100 %) illustrated positive 

result, while all SA and UA patients (100%) illustrated 

negative result. So in the current study, we observed that 

the serum cTn I marker test show higher both sensitivity 

and specificity in the differential diagnosis of MI from 
the both SA and UA with a highly significant difference 
at P <0.01 in comparison with a control group. 
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Table (1): Frequency distribution concerning risk factors for Anthropometrics Physical 

Characteristics Parameters and Cardiac Troponin (cTn) Marker Test in the Studied Groups.

Risk Factors

Groups Stable Angina Unstable Angina Myocardial Infarction Control

P-value (*)

Classes No. % No. % No. % No. %

MABP

Below normal 2 4 0 0 2 4 0 0

P1=0.000
(HS)

Normal 23 46 20 66.7 40 80 32 91.4

Abnormal 25 50 10 33.3 8 16 3 8.6

Mean ± SD (mmHg) 101.9 ± 17.6 100.2 ± 12.9 94.1 ± 19.9 94.7 ± 6.01

Hypertension

on treatment

No 14 28 7 23.3 28 56 35 100

P1=0.000
(HS)

Yes 36 72 23 76.7 22 44 0 0

SPO2

Normal 26 52 18 60 37 74 35 100

P1=0.000
(HS)

Abnormal 24 48 12 40 13 26 0 0

Mean ± SD (%) 94.08 ± 2.3 93.7 ± 2.02 95.0 ± 2.53 97.54 ± 1.36

TG

Normal 28 56 13 43.3 24 48 35 100

P1=0.000
(HS)Increased 22 44 17 56.7 26 52 0 0

Mean ± SD (mg/dl) 152.7 ± 60.26 175.85 ± 84.33 156.3 ± 61.38 102.86 ± 17.56

c TnI

Negative 50 100 30 100 0 0 35 100

P1=0.000
(HS)

Positive 0 0 0 0 50 100 0 0

  (*) HS: Highly significant at P value <0.01; SD: Standard deviation; P1: Testing among groups with control; 

 MABP: Mean arterial blood pressure; SPO2: 

Peripheral capillary oxygen saturation; TG: Triglyceride; 

 cTn: Cardiac troponin; No.: Number; %: Percentage; 

mmHg: Millimeters of mercury. 

 The red colored figures indicate the more important 
and interesting figures. 

 Testing based on Kruskal-Wallis test for ordinal 

scale, and on Median test for nominal scale.

 In the table (2), the HsCRP marker test results 

reprted that the increase level of estimates compared 

with HC group. The 5% trimmed mean (mg/L) was 

6.58, 9.51, and 11.67 versus 6.57 in SA, UA, MI and HC 

respectively. Also this table shows that    Mann-Whitney 

U test statistic for testing distribution of HsCRP readings 

in each pair of groups. The significant differences are 
accounted at P <0.01 among SA group against UA and 

MI groups, and between each of UA and MI against the 

HC, and at P <0.05 between UA and MI groups, while 

the significant level was not achieved (at P >0.05) in SA 
against HC groups. 
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Table (2): Studied High-sensitivity C-reactive protein (HsCRP) marker in all combinations of studied 
groups.

Marker

Groups
Stable

Angina
Unstable 
Angina

Myocardial 
Infarction

Healthy 
Controls

Combinations 
Groups

Z-value P value
Statistics

HsCRP

(mg/L)

5% Trimmed Mean 6.58 9.51 11.67 6.57

SA x UA

SA x MI

SA x HC

UA x MI

UA x HC

MI x HC

-2.993

-5.946

-0.465

-2.113

-2.594

-5.398

0.003 HS

0.000 HS

0.642 NS

0.035 S

0.009 HS

0.000 HS

Median 4.40 12.00 12.70 5.20

Range (minimum-
maximum)

(1.30-13.60) (0.80-38.00) (3.50-13.80) (0.60-12.80)

Interquartile Range 8.33 8.70 1.45 80.40

Data presented as 5% Trimmed Mean, Median, 

Interquartile Range and P value tested by Mann-Whitney 

U Test. SA: Stable angina; UA: Unstable angina; MI: 

Myocardial infarction; HC: Healthy controls; 

HS: Highly significant at P value <0.01; S: 
Significant at P value <0.05; NS: Non significant at P 
value >0.05; 

HsCRP: High-sensitivity C-reactive protein. The 

red colored figures indicate the more important and 
interesting figures. 

  In the table (3), the results recorded significant area 
by ROC curve under the guideline of HC group in all 

IHD groups, with 95% confidence interval of all diseases 
with HC groups in light of studied HsCRP marker. 

In both UA and MI patients, the results show that the 

recorded significant area at P <0.01, so it is considered 
good diagnostic indicator for them; while in SA group, 

the results recorded no significant area at P <0.05, so it 
is considered weak or not reliable diagnostic indicator 

for SA.

Table (3): ROC Curve statistics for studied High-sensitivity C-reactive protein (HsCRP) marker responding 
according to (diseases and healthy) groups.

Groups
Cutoff 
Point

Sensitivity Specificity Area
Standard 

Error
A. S.

Asymptotic 95% C. I.

L. b. U. b.

Stable Angina 6.800 0.480 0.629 0.470 0.065
0.642 
NS

0.342 0.599

Unstable Angina 12.050 0.500 0.857 0.688 0.068
0.009 
HS

0.555 0.820

Myocardial 
Infarction

12.400 0.680 0.914 0.845 0.041
0.000 
HS

0.764 0.926
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 HS: Highly signifi cant at P value <0.01; NS: 
Non signifi cant at P value >0.05; A. S.: Asymptotic 
signifi cant; 

 C. I.: Confi dence interval; U. b.: Upper bound; L. 
b.: Lower bound; The red colored fi gures indicate the 
more important and interesting fi gures. 

  Figures (1), (2) and (3) show that the ROC curve distribution concerning the HsCRP marker responding 
according to compare SA, UA and MI patients under the guideline of HC group respectively.

Figure (1): ROC Curve distribution for studied (HsCRP) marker distributed according to (Stable and 
Healthy) groups. HsCRP: High-sensitivity C-reactive protein. 

 

Figure (2): ROC Curve distribution for studied (HsCRP) marker distributed according to (Unstable and 

Healthy) groups. HsCRP: High-sensitivity C-reactive protein. 

Figure (3): ROC Curve distribution for studied (HsCRP) marker distributed according to (Myocardial 
infarction and Healthy) groups. HsCRP: High-sensitivity C-reactive protein; MI: Myocardial infarction. 
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 By the table (4), only in the MI group, the results 

show that there was a significant perfect positive 
correlation between the TG level and the HsCRP level at 

P <0.01, and a significant negative correlation between 
the MABP and the HsCRP level at P < 0.05. While there 

was no such a significant correlation between them in 
each of the SA and UA groups. In all diseases groups, 

there was no any significant correlation between the 
SPO2 level and the HsCRP level. 

Table (4): Correlations among Different Variables for the studied diseases Groups with Comparisons’ 
significant.

Group
Person’s Correlation Coefficients 

with P values
Variables HsCRP

Stable

Angina

Correlation

MABP -0.082

SPO2 0.065

TG 0.136

Significance

MABP 0.285 NS

SPO2 0.328 NS

TG 0.173 NS

Unstable

Angina

Correlation

MABP 0.121

SPO2 -0.110

TG -0.112

Significance

MABP 0.262 NS

SPO2 0.281 NS

TG 0.277 NS

Myocardial

Infarction

Correlation

MABP -0.268

SPO2 0.071

TG 0.327

Significance

MABP 0.030 S

SPO2 0.311 NS

TG 0.010 HS

HS: Highly significant at P value <0.01; S: Significant at P value <0.05; NS: Non significant at P value >0.05; 
TG: Triglyceride;

MABP: Mean arterial blood pressure; HsCRP: High-sensitivity C-reactive protein; SPO2: Peripheral capillary 

oxygen saturation.
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The red colored figures indicate the more important 
and interesting figures. 

Discussion

 Among the preventable modifiable risk factors, the 
hypertension and lipidemia (presented by high serum 

triglyceride level) play a role in the atherosclerosis 

development (13).Our triglyceride level study results 

compatible with (Shen et al., 2015) study results (8). 

Our MABP study results agree with study (14) which 

explained that the MABP will be decreased when there 

is myocardial ischemia and then it start to restore to the 

normal level during reperfusion period, while our blood 

pressure study results agree with (Jawad, 2018) study (15) 

which demonstrated that the high significant differences 
also had achieved in hypertensive patients.

 The IHD involves the blood flow reduction to the 
myocytes due to build-up of fatty strips (plaque) in the 

coronary arteries (2), it is better to define myocardial 
ischemia as an imbalance between ATP consumption 

(O2 demand) and blood flow (O2 supply) (16). Regarding 

to current study results of the SPO2, they agree with 

the results of (17) and (18) studies who reported that the 

IHD patients may or may not be presented with the 

hypoxemia.

 The cardiac markers play a role in the IHD 

diagnosis (10). The cTn marker is more sensitive and 

specific than creatine kinase myocardial band (CK-MB) 
in the MI diagnosis (19) in which the cTn is increased, 

while in the UA, there is no elevation of the cTn level 
(20). The cTn marker results in this study agree with 

many researches such as (21), (10) and (20) studies. The 

IHD leads to the release of pro-inflammatory cytokines 
and is characterized by increased levels of Interluekin-6 

(IL-6) and CRP, the later mediates athero-thrombosis (10) 

and it may play a role in the diagnosis of the MI (12). It 

is well-established that elevated levels of the HsCRP are 

associated with an increased risk of MACEs in patients 

with the ACS (22).

 In current study, the HsCRP marker illustrated 

weak or non-reliable indicator for the SA diagnosis, 

since significant level was not achieved. The same 

result was observed by (Seyedian et al., 2016) study 

who reported that there was no significant difference 
between SA and HC groups. While in both UA and MI 

patients, the HsCRP marker could be reported very good 

indicators for patient’s diagnosis, these results agree 

with (Seyedian et al., 2016) (23) study regarding to UA 

and agree with   (Wang et al., 2020) study (24) which 

stated that the HsCRP has an important clinical value in 

the MI diagnosis. Also the present study observed that 

the HsCRP marker is always significant in the diagnosis 
between all the groups’ combinations, as pointed by the 

many studies such as (23), (25) and   (24) studies. 

 Regarding to the correlation between HsCRP level 

and the IHD risk factors, no significant correlation 
was found between HsCRP marker and each of the 

triglyceride level (26) and the blood pressure (27) in both 

SA and UA patients. While in MI patients, there was a 

perfect positive correlation between the triglyceride level 

and the HsCRP level (28). The results of (Hage, 2014) 

study (29) observed that the HsCRP was significantly 
associated with systolic blood pressure in IHD.

Conclusion

 The current study considered that the high blood 

pressure, low peripheral capillary oxygen saturation 

and high blood triglyceride level are the risk factors for 

Iraqi IHD patients. The serum cTn I marker test had 

higher both sensitivity and specificity in the differential 
diagnosis of the myocardial infarction group from the 

others two groups. The HsCRP marker is significantly 
increased and a reliable diagnostic indicator in the MI 

and UA groups, and in all diseases combination groups. 

Significant correlation was found, in MI group, between 
each of the triglyceride level and the blood pressure, and 

the HsCRP marker level. 
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Abstract 

Fenugreek is one of the most commonly used herbal medicinal plants. Another benefit of fenugreek seeds 
is that it is used to enhance the flavor, color and texture of fruit. Fenugrek comprises a number of chemical 
components such as trigonellines, choline, flavonoids and fixed oils. SSCP –PCR is useful to reach rare and 
endemic species’ genetic diversity and also to resolve genetic links between populations. . PCR amplification 
of DNA. Genotyping of ITS4 was performed using a polymerase chain reaction technique, followed by single-
strand conformation polymorphism. Accordingly, these DNA polymorphisms were confirmed using DNA 
sequencing. The results appeared that the presence of three different haplotype patterns named according 
to the number of bands were 4-bands, 3-bands, 2 –bands using SSCP –PCR technique. The pattern of all 
resolved SSCP bands can however be difficult to establish using gel visualisation alone. This polymorphisms 
of DNA must then be verified by the use of DNA sequencing. The findings of the sequence shown that the 
haplotypes of the ITS region have been identified by several SNPs.

Conclusion: our findings indicated that SSCP-PCR technique is more informative for evaluation of genetic 
diversity and relationships among fenugreek populations.

Key words: PCR, SSCP, sequencing, polymorphism, fenugreek

Introduction 

Fenugreek is an annual herb belonging to the 

Leguminoae family (Trigonella foenum graecum L). 

That is the well-known inhuman spices. Fenugreek’s 

seeds and green leaves are both used in diet and medicine, 

the ancient tradition of human history [1]. 

The Fenugreek includes a number of chemical 

constituents, including trigonelline and choline, such as 

fibres, saponins, flavonoids, fixes, and alkaloids. Seeds of 
plants are economically attractive as they contain 1-2% 

steroidal saponins, particularly diosgenine [2]. Fenugreek 

is a versatile resource for diosgenin production, used as 

a synthesis medicine for more than 200 types of steroid, 

representing in fenugreek bioactive steroid saponin [3] 

and known in fenugreek as a fat-decreasing, antidiabetes, 

anti-cancer and antioxidants stressful substance [4]. [3]. 

The rDNA (ribosomal DNA) ITS region is made up of 

highly diverse areas which can be used for the study 

of recent diversification taxonomic classes, or indeed 
within populations. In contrast, ribosomal DNA, in the 

case of animals compared to ancient diversification, has 
strongly conserved areas [5]. However, studies so far 

have been limited by the nature of the markers utilized 
[6]. The single-stranded polymorphic conformation 

analysis is defined as an alternative method of genetic 
variants identification and genotyping in various species. 
The main advantage of the SSCP approach is that the 

genetic composition of multiple species can be sampled 

simultaneously and are considerably economical than 

other genetic analysis. In comparatively unrealized 

laboratory settings, the approach outlined here can be 
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used with very basic equipment and thus be useful for 

both clinical laboratories and research laboratories [9].

 Due to its relative technical simplicity and high 

mutation detectability the PCR-coupled SSCP is a 

powerful tool to detect genetic polymorphism and to 

screen for genetic efficacy, the capacity of SSCP to 
detect point mutations in different Genes was clearly 

demonstrated and significant savings in cost, time and 
effort have been saved for the SSCP analysis of large 

samples [8].

 Though these procedures have been shown to 

be useful for the ribosomal and mitochondrial DNA 

study, they have the ability to be used in any gene in an 

organism [9]. 

Rapid technological advancement has allowed 

biologists to generate large, high quality sequencing 

readings at reduced costs [10,11]. The key discrepancies 

between different DNA platforms in library generation, 

amplification technology and sequence identification 
recording methodology [ 12].

 The objective of this work was to demonstrate 

the effectiveness of the use of SSCP-PCr technique for 

research into trigonella foenum graecum L’phylogenetic 

connections isolated from different areas of our country. 

Methodology 

Sampling

  Fenugreek samples were collected from three 

different regions in Iraq, North (Sulaymaniyah) Middle 

(Hilla) and South (Basrah) between September 2020 

to December 2020. Before being used, the samples 

were held in sterile plastic bags and transferred to the 

laboratory in the deep freeze. 

Genotypic identification 

DNA Extraction 

DNA of the plant Trigonella foenum graecum was 

collected and purified using the “wizbio” extraction and 
clearing kit (south Korea).

Primers

For ITS region obtained from Bioneer, 

IDTDNA(USA). DNA of Trigonella foenum graecum 

plant were tested for specific primer for SSCP -PCR 
technique (table1).

Table (1): Primer Sequences used in this study 

primer name Sequence 5------------------3

ITS 3 5- GCATCGATGAAGAACG CAGC-3

ITS4 5- TCCTCCGCTTATTGATATGC-3

PCR amplification 

Final result of 25μl reaction volumes of 1 ul. forward 
and reverse primer, 12.5 ul. green Master, 3 ul. Genomic 

deoxyribonucleic acid, and even reaction rate, rounded 

off to 25ul. In a very thermo-cycler (Eppendorf), 

programmed for 5 minutes, amplification was given. 
At 94°C temperature, 35cycles 1 min at 94oC, 1 min at 

55oC and 2 min at 72°C; and a final extension at 10 min 
at 72°C. A total amount is available to be achieved at 

35cycles 1 min. At 94°C. In 2% agarose gels a product 

amplification was electrophored and then visualized 
by ethidium bromide. standard molecular markers 

were conjointly enclosed in every electrophoresis run. 

Ultraviolet trans-illuminated gels have been captures as 

photographs.

SSCP- Sequencing 

 It has been stated that SSCP goods are better 

to run on minigels to sum up time and cost [13]. The 

pattern of all resolved SSCP bands can however be 

difficult to establish using gel visualisation alone. This 
polymorphisms of DNA must then be verified by the use 
of DNA sequencing.

Results

Genotypes of Trigonella foenum-graecum L 

Using Universal Primer 

 For general genotyping the genomic DNA has been 

amplified with certain primers and carried out under the 
optimum conditions described above by the thermo-
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cycling device The findings showed that a single band was present. (400 bp)

Fig. (1): Agarose gel electrophoresis of ITS 4 amplified product:1(North), 2 (South) and 3 (Middle) of Iraq.

4.3 PCR –SSCP

 After the target area was amplified, the genotyping 
of the ITS4 region by PCR-SSCP approach was 

examined. The results indicated that, as shown in figure 
(2) of PCR-SSCP gel Electrophoresis (PCR-SSCP gel 

photo), there were three separate haplotype models 

named by the number of bands. The single stranded 

(ssDNA) DNA bands that occupy the top of the gel 

and the double stranded (dsDNA) bands that occupy 

the bottom portion of the gel have been detected. The 

ssDNA variations in SSCP gels are used to determine 

each amplified’s genetic pattern.

Fig. (2): ITS region polymorphisms according to the number of the bands using PCR-SSCP method
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Electrophoresis conditions: 8% polyacrylamide gel 

concentration; 200V (7.5V/cm) – 100mA, run time 90 - 

120 min. Staining method; ethidium bromide.

 The pattern of all resolved SSCP bands can however 

be difficult to establish using gel visualisation alone. 
This polymorphisms of DNA must then be verified 
by the use of DNA sequencing. The sequence (Fig. 2) 

findings indicate that several SNPs have identified the 
ITS area haplotypes in line with the NCBI Blast 

Discussion 

 The estimate of genetic diversity was a priority of 

plant curators, since it is the first step towards improving 
crops in developing global scenarios, including food 

safety, starvation, global warming and climate change. 

There has been a higher threshold of marginal plants 

and medicinal plants such as fenugreek because more 

services are being used for staple or commercial plants 
[14]. Different molecular and biochemical techniques 

are crucial to the detection of various seed genotypes 
[14,15,16].

 After the target area was amplified, the genotyping of 
the ITS4 region by PCR-SSCP approach was examined. 

The results indicated that, as shown in figure (2) of PCR-
SSCP gel Electrophoresis (PCR-SSCP gel proto), there 

were three separate haplotype models named by the 

number of stripes. The research findings accepted that 
the ITS regions are of large varying size and series with 

Chalmers et al[9]. Furthermore, the small size of the ITS 

region (>700 bp in angiosperms) and highly preserved 

sequences that fly in this region are easy to amplify from 
even herbary materials using universally constructed 

eukaryotic primers [5].

  The SSCP theory is based upon the sensitivity of 

nucleic acid to both size and form of electrophoretic 

mobility of the non-denaturating gel. Denaturation 

processes have led dsDNAs with double stranded 

DNAs) to be converted into ssDNAs with one strand. In 

contrast to dsDNAs, ssDNAs are modular and follow a 

conformation that is peculiar to their sequence structure 

based on intramolecular interactions and basic folding. 

This conformation of ssDNAs can also influence the 

modification of one foundation which is identified by 
variations in substitution sequences such as insertions 

and deletions in separate electrophoretic movement [17]. 

Also, Genomic variations measured in total detectable 

fragments of the RFLP by the number of polymorphic 

fragments. The disparity may be due to the prevalence of 

genetic polymorphism in non-coding regions [18,5]. The 

methodology of SSCP, however, is good technique for 

polymorphic identification. And it demands quite a lot of 
high quality because the SSCP processes are dependent 

on nucleotid heterogeneity of haplotypes of homologous 

sequences between two genomes and it is not wonderful 

if we do not use the tool to detect a comparable estimate 

of genomic diversity.

 A reproductive, fast and very easy approach to detect 

deletions/insertions/rearrangements of polymerase 

chain reaction amplified DNA [16, 20, 21] is a single strand 

conformation polymorphism [20, 21].

 Homogeneity of DNA sequences is a requirement 

in the molecular phylogenetic analysis before they are 

implemented. In phylogenetics, internal ribosomal DNA 

transcribed spacer (ITS) area (nrDNA) is typical but it 

is also very difficult to achieve a homogenous sequence. 
For the identification of homogeneity for nine pooled 
amplified ITS products we use the single-stranded 
conformation polymorphism (SAPS) process. Our 

findings show that the SSCP mechanism was used before 
use in sequencing processes for detecting homogeneity 

of the ITS region [22].
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Abstract

The importance of research is to find out which resistors added to the special strength endurance test 
contribute to a greater percentage with the achievement of a 1500-meter run for young runners.

As for the research problem, it is summarized and through the researchers’ observation and acquaintance 
with many sources, research and studies that dealt with the added resistors in tests for athletics, especially the 
strength endurance tests for the effectiveness of 1500 meters running, it was found that what was used test 
a distance of 500 meters with resistances rates (3%, 5%) %, 7%) of the runner’s mass to measure the force 
tolerance of a 1500-meter run, and which resistors are most appropriate for this test will not be determined.

The study also aimed at the percentage of the added resistors’ contribution to the strength endurance test 
for accomplishing 1500-meter jogging for youth runners, to achieve the goal, the researchers used the 
descriptive method of the survey method to suit it with the research problem, the research community 
included a 1500-meter runner for the youth category, and the sample was deliberately chosen, their number 
is (10) runners, which represent a percentage of (33.33%) of the original community.

Key words: contribution ratio, added resistors, , 1500m running efficiency.

Introduction

The continuous development in the achievement 

of the effectiveness of (1500) meters necessitates 

reference to the measurement of physical capabilities, 

including the bearing of special strength because of 

its importance in achieving achievement, in order to 

overcome the resistances for a relatively long period of 

time. Accurately updating the existing tests to be more 

specific for the sporting event to reach more accurate 
results to be of help to the coach in assessing the level 

and diagnosing weaknesses and defects.

Among the previous studies that have dealt with 

such a study is a study (Wisal Sabih, 2010 (1), which 

concluded in its study that all distances are a candidate 

for measuring endurance for short jogging and the 

medium proved to be really suitable for measuring that 

power in different proportions, as well as the study (2) 

, whose study concluded that the central weights have 

contributed to the mobilization of the largest possible 

amount of muscle fibers in the rates of production of 
muscle strength, and also the study (Laith Muhammad, 

2018)(3) reached to define standards for strength 
endurance tests for juniors, the study (Abbas Ali Laftah, 

2009)(4) found that the use of lesser distances than the 

racing distance helps to develop special endurance, and 

also the study (5) found that the method of weighting in 

the track affected the development of the level of special 

endurance, which led to the development of the level 

Achievement of a 1500-meter run, as for the study (6) 

, it found that the percentages of the contribution of 

physical abilities in the achievement of the junior runners 

(100) meters competition came in different ways, as the 

priority appeared to be special endurance.

From the foregoing, the importance of research 

appears in knowing which resistors added to the special 

strength endurance test contribute to a greater percentage 

with the achievement of a 1500-meter run for the youth 

runners.
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Research problem:

The problem of the study is summarized by the 

researchers ’observation and acquaintance with many 

sources, research and studies that dealt with the added 

resistors in tests for athletics, especially the strength 

endurance tests for the effectiveness of 1500 meters 

running. It was found that the 500 meter distance test 

was used with resistances at rates (3%, 5%). , 7%) of 

the runner’s mass to measure the force tolerance for a 

running distance of 1500 meters and will not determine 

which resistors are most appropriate for this test.

Research objective:

- Contribution of added resistors to the strength 

endurance test for accomplishing a 1500-meter run for 

youth runners.

Research methodology and field procedures: 

Research Methodology

The researchers used the descriptive method in the 

survey method, due to its suitability to the nature of the 

problem and the study to be investigated.

Community and sample research:

The research community included a 1500-meter 

runners event for the youth group of (30) runners, and 

the sample was deliberately chosen, and its number (10) 

runners, which represents a percentage of (33.33%) of 

the original community.

Devices, tools and means used in the research: 

The researchers used the following devices and tools :

- Athletic stadium.

- A heavy robe.

- Resistors with different weights.

- Kinlee Medical Balance for Mass Measurement.

- (3) CASIO digital electronic stopwatches.

- Japanese whistle.

- Tape measure.

- Colorful tape.

- Sagging

- (2) Sony video camera.

- DELL computer.

- CD discs.

Exploratory experience:

 The two researchers conducted an exploratory 

experiment at the National Center for Sports Talent 

Care for Athletics in Baghdad, affiliated to the Ministry 
of Youth Sports, with the aim of which was to ensure 

the necessary number of members of the assisting work 

team, as well as to identify the validity of the tools used 

in the research, as well as to identify the most important 

obstacles That the researchers may encounter during the 

testing process.

The test used in the study:

Test name: A test running 500 meters with 

resistance (3%, 5%, 7%) of the runner’s mass (Ali Awad 

and Iman Abdel Amir, 2021)(7) .

The aim of the test: To measure the private strength 

endurance.

Tools: (athletics track, tape measure, colored tape, 

bevels, weighted chest, resistors of different weights, 

mass measuring scale, whistle, electronic stopwatch, 

registration form).

Performance description: The laboratory is 

standing behind the starting line wearing the weighted 

vest, and upon hearing the instruction from the standing 

position, the laboratory starts running 500 meters to the 

end of the distance.

Test conditions:

- The weight of the resistance is calculated by 

applying the following law:

    Runner’s mass x ratio ÷ 100.

- The runner performs three tests, the tests are 
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divided into three days :

- First test (ran 500 meters with 3% resistance).

- The second test (ran 500 meters with 5% 

resistance).

- Third test (ran 500 meters with 7% resistance).

Registration: The running time is calculated from 

starting from the starting line to crossing the end line.

The researchers used the statistical bag (Spss) to 

treat the results of the research by applying the following 

laws: (arithmetic mean, standard deviation, skew 

coefficient, simple correlation law (Pearson), regression 
coefficient. 

Results

Table (1) the values   of the arithmetic mean, standard deviations and torsion coefficient for the achievement 
test and the special strength tolerance for a distance of (500) meters and the resistance ratios for the 

application sample.

N Test name Measuring unit Mean
Std. 

Deviation
Skewness

1 Achievement of 1500 meters Second 243.895 2.871 0.785

2 3% Second 73.4830 .253770 0.272

3 5% Second 74.0680 .477020 0.188

4 7% Second 74.8910 .342940 -0.584

Table (2) the values   of the correlation coefficient and the error ratio for the special strength endurance test 
for a distance of (500) meters and the resistance ratios with completion of the application sample

N Resistance percentage Measuring unit

Achievement of 1500 meters

Correlation value Error percentage Sig type

1 3% Second .9600 0.000 Sig 

2 5% Second .9770 0.000 Sig 

3 7% Second .9070 0.000 Sig 

At a level of significance (0.05) and a degree of freedom (9).
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Table (3) correlation coefficient values, contribution ratio, adjustment square, standard error, variance 
analysis, and linear regression error ratio between the special force bearing test for a distance of (500) 

meters and resistance ratios with completion of the application sample

Variables
Correlation 

Value
Contribution 

Ratio
Adjustment 

Square

Standard 
Error of 

Estimation
F value Sig level

3% 0.960 0.921 0.912 0.85430 93.711 0.000

5% 0.977 0.955 0.950 0.64276 171.678 0.000

7% 0.907 0.823 0.801 1.28036 37.282 0.000

Table (4) it shows the values   of the estimates of the constant limit and the slope (effect) for times of a 
distance of (500) meters with resistance (3%, 5%, 7%) of the mass of hostility and achievement, its standard 

errors, its true level of significance, and the significance of the differences.

N Variables Beta B Standard error T value Error percentage Sig type

1 Fixed limit 130.627 121.806 1.072 0.32 Non sig

2 3% -5.059 3.127 -1.618 0.15 Non sig

3 5% 12.978 2.141 6.061 0.00 Sig 

4 7% -6.359 1.513 -4.202 .000 Sig 

At significance level (0.05). 

Through Table (2), the data showed the presence of 

significant correlations between strength endurance tests 
and achievement, and the researcher attributes these 

moral relationships to the more good the force tolerance 

among runners by continuing to exert force to push 

the ground while running and maintain the length and 

frequency of the step during the race, which makes them 

cross the race distance in the shortest possible time, and 

this indicates that the commitment of the sample members 

to training in scientific methods studied and the diversity 
of their training units that include the diversity of 

exercises that develop their physical abilities, including 

strength endurance, and through the results it was found 

that the strength endurance is important and necessary 

for the 1500 meter runners game, because it has an 

effective effect on speed endurance because whenever 

a runner has good strength in his muscles, it leads to 

the development of speed endurance and thus achieves 

achievement in the shortest time possible, as the strength 

develops in the muscles, the more it has a positive effect 

on the development of velocity, the development of force 

endurance results in an improvement in speed endurance, 

as it gives the ability to resist fatigue resulting from high 

intensity and a relatively long distance, which results 

in the accumulation of lactic acid, which impedes the 

work of muscle contractions. choose tests and exercises 

for this physical ability that are similar and close to the 

performance of the activity by determining distances 

and resistances that are appropriate for the training age 

of the sample.

This is confirmed by (Muhammad Reda, 2009) that 
all sports and events in which performance lasts more 

than (2) minutes need to improve strength endurance as 

one of the main factors that lead to improving the level 

of achievement, such as the running 1500 meters, and he 
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must develop this type of ability. It is necessary to build 

a training curriculum similar to the specificity of the 
activity practiced by choosing exercises whose method 

of performance is very similar to the state of muscle 

contraction for the basic performance of the game(8).

Through table (3), the percentage of the contribution 

of the strength endurance tests for all distances and 

the ratios of their resistances appeared with high 

achievement, as the best resistance ratio for the strength 

endurance test for a distance of (500) meters is (5%) of 

the player’s body weight, and the researchers attribute 

this because of the size. The training of the sample was 

appropriate and was based on the special endurance and 

endurance training, which is the bearing of strength to 

overcome the resistances (resistance to body weight, 

resistance to Earth’s gravity, resistance to air) when 

crossing the distance.

Through the analysis of the technical performance 

of the running event of (1500) meters, it was found that 

the distance of (500) meters is important at the end of the 

race because this distance represents the maintenance of 

speed by maintaining the length and frequency of the 

step as the runner begins to complete the remaining 

distances of the race distance by increasing the speed to 

achieve Best achievement, these distances are based on 

the anaerobic (lactic) energy system.

And (Wisal Sabih, 2010) signals that this stage 

is the stage of maintaining speed by maintaining the 

length and frequency of the step while running and the 

intensity is almost maximum until the end of the race 

and continues until the player reaches the ideal speed, 

which is the middle stage of the race and the player tries 

to run at the same speed and for the longest distance 

Possible from the race, as the competitor relies on it with 

his high strength and speed endurance that qualifies him 
to complete the race as quickly as possible by enduring 

functional fatigue due to the accumulation of lactic acid 

as the player tries to resist it through what he possesses 

of special physical abilities such as endurance of muscle 

strength (9).

And (Abu El-Ela, 1997) emphasized that the 

strength-endurance trait varies according to the different 

quality of sports activities, as it may sometimes be 

very short and with a high level of intensity, and here 

the muscles depend on the anaerobic phosphate energy 

production system, and performance may continue for 

a relatively longer period in some other activities. The 

anaerobic system depends on the lactic acid system, 

or it may be for a long time depending on the oxygen 

system(10) .

And from a mechanical point of view, through the 

power law (Sarih Abdul Karim 2020).

Power = kg x m2 ÷ N3

He confirms that as the resistance and distance 
increase, the speed decreases and thus the time increases, 

forcing the runner to show a great ability to resist fatigue 

and continue to complete the race at the maximum 

possible speed, and this explains that a resistance (5%) 

of the weight of the player’s body with a distance of 

(500) meters is most appropriate among the resistances. 

The other thing, which is consistent with the law of 

power when running these distances, is the stamina of 

the runner due to the added weight.

Conclusions and Recommendations

Conclusions:

- The times of the tests that were studied showed 

a significant correlation with the time of achieving of the 
running (1500) meters.

- Through the results, a high contribution rate 

appeared with achievement and for all tests, and that 

the best resistance ratio for a distance of (500) meters is 

(5%), of the player’s body weight.

Recommendations: The dependence of the distance 

and the ratios of the resistors that have been determined 

to test and train the strength endurance of the (1500) 

meters run for young runners. 
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Abstract

The importance of the research lies in the construction and codification of a test for defensive moves and the 
shooting accuracy from front jumping for handball players and placing this test under the hands of coaches to 
detect the levels of handball players of ages (15-17 years), and work to develop their levels through this test. 
And to achieve the goals, the researchers used the descriptive method in the survey method to suit it with the 
research problem, and the research community included handball players of (15-17 years), and the sample 
was chosen by the deliberate method, and their number is (60) players, which represent a percentage of 
(57.14%) of the research community, the researchers conducted exploratory experiments. The validity of the 
test was confirmed and its scientific characteristics (truthfulness, consistency, and objectivity) were verified 
as well as its ability to distinguish the research sample, and appropriate statistical treatments were carried 
out. The process of evaluating the game of handball, and contributes to raising the levels of skills (defensive 
and offensive) handball research subject, the researchers recommend the adoption of the defensive moves 
test and the accuracy of shooting by jumping forward in the process of continuous evaluation of the players 
in addition to this is an important factor in selecting qualified players within their clubs and the national team 
with handball, and building other complex tests on age groups other than the current research sample as well 
as complex skills (defensive and offensive) that were not discussed, as well as the interest in training the 
skills that were covered in the study and comprehensive scientific approaches to the complex skill aspects 
(defensive and offensive) together. 

Key words: Building and codifying tests, defensive moves, shooting accuracy, handball.

Introduction

Tests and measurement are among the necessary 

scientific means in the field of physical education 
because of their importance in the process of proper 

planning and the continuation of progress, as objective 

testing and accurate 1 scientific measurement have a 
great role in giving the true indication of what the player 

has of the capabilities, as it is one of the most effective 

evaluation methods in arousing the player. Towards 

learning and training to reach the highest levels of sports 

and its results indicate the player’s performance level in 

a particular skill, as the player’s awareness of the level 

he reached helps him to stabilize the successful response 

and try to correct and avoid wrong attempts 2. Among the 

previous studies that dealt with such a topic is the study 

(Muhammad Anwar, 2013)(1), in which a battery was 

built to test basic offensive handball skills for second-

stage students in the Faculty of Physical Education at 

Salahaddin University, and in another study (2), in which 

it was reached to prepare a test battery for special physical 

abilities as an indicator for the selection of talented 

people with hand reel in Diyala province, the study (3), 

found the construction and codification of a test battery 
for harmonic abilities and its relationship to emotional 

intelligence among handball players aged 13-15 years, 

in the study (4) reached an emphasis on the necessity of 

linking some physical abilities and performing some 

individual and collective defense moves within the limits 

of open defense formations, the study (5) concluded the 

design and rationing of two batteries for a (physical-skill) 

DOI Number: 10.37506/ijfmt.v15i3.16261
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test to select five-year soccer juniors in Baghdad at ages 
(14-16) years, in the study (6) , it found the construction 

and codification of tests (physical - physical and kinetic 
- skills) and their use in terms of information technology 

to test and market handball players at the ages of (16-17) 

years. From the foregoing, the importance of research 

in building and codifying a test for defensive moves 

and the accuracy of correction from jumping in front of 

handball players shows that we put a modest test under 

the hands of coaches to reveal the levels of players and 

work to develop their levels through this test.

Research problem:

As for the problem of the study, it came through the 

researchers’ exposure to many researches and studies 

that dealt with the subject of tests and measurements 

in handball, and it was found that what was designed 

was either defensive tests separately or offensively 

separately, no one who took into account found that 

there are some constants that cannot be separated, and 

it is very necessary for there to be a link between these 

tests in order for them to be integrated and their use is 

better and optimal, as the research problem lies in linking 

defensive and offensive skills with handball, which 

gives scientific importance in finding more accurate and 
reliable measurements in designing tests for handball, 

these tests can be a substitute for the unilateral tests 

to be comprehensive to measure capabilities and skill 

(defensive and offensive) and to shorten the time and 

effort and reveal the weaknesses and strengths of those 

components to develop immediate solutions to them. 

Jumping in front of handball players of the ages (15-17 

years).

Research objective:

- Building and standardizing the test of defensive 

moves and shooting accuracy from jumping in front of 

handball players of ages (15-17 years).

Research methodology and field procedures: 

Research Methodology:

 The researchers used the descriptive method in 

the survey method to fit it with the research problem.

Community and sample research:

The research community included handball players 

of (15-17 years) age, whose number is (105), and they are 

of a community of origin. ), two exploratory experiment 

players, (40) players the building sample, (10) players the 

scientific foundations sample, (60) players the rationing 
sample consisting of the main experiment sample.

Devices, tools and means used in the research: 

The researchers used the following devices and tools :

- Legal handball court.

- (10) legal handballs.

- (3) digital electronic stopwatches (Casio).

- A Japanese-made whistle.

- (10) signs.

- (10) collars.

- Number barriers (5).

- Computer (laptop) type (Lenovo).

- Leather tape measure (20 m) length.

- (2) Japanese-made (Nikon) video camera.

- Adhesive tape, discs (CD). 

Field research procedures:

 Through the researchers’ exposure to a lot 

of studies and research in the field of handball, which 
examined the most important abilities in terms of 

physical, skill, motor and functional aspects, as well as 

the researcher conducted personal interviews with some 

experts in the field of handball, the researchers reached 
a test for defensive moves and shooting accuracy From 

jumping forward with a handball.

Exploratory experience:

The researchers conducted an exploratory 

experiment on the closed hall of the National Center for 

Sports Giftedness and Handball affiliated to the Ministry 
of Youth and Sports, and the aim of the experiment is:
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- The time to take the test.

- The validity of the tools and devices used in the 

research.

- Knowing the number and competence of the 

assistant work team.

- Diagnose errors and obstacles that will appear 

in the pilot experiment and overcome them.

Psychometric properties of the test:

Validity: 

The researchers used the validity of the content 

(the content) by distributing a questionnaire form to the 

experts and specialists, totaling 10, to seek their opinions 

in determining the validity of the defensive moves test 

and the accuracy of the correction from jumping front, 

and they unanimously agreed on the validity of the tests.

Reliability: 

 Reliability was found by testing and re-testing, 

as the two researchers applied the test on the scientific 
foundations experiment sample, which is part of the 

building sample, which is number (10) players, and the 

test was repeated again on the same sample after (7) days, 

and the reliability factor was extracted using correlation 

coefficient (Pearson), where the results showed high 
reliability coefficients by observing the significance 
values   which are less than (0.05), which indicates the 

significance of the correlation.

Table (1) validity and reliability of vehicle tests (Physical _ Skilled) used in the research:

Test name

Validity

Reliability
Agree Disagree Parentage 

Test defensive moves and shooting accuracy from front 
jumping. 

10 0 100% 0.639

Objectivity

As for the objectivity of the test, it is “the extent of 

clarity of the instructions for the application of tests and 

the calculation of grades” (Mustafa Hussein Bahi, 1999)
(7) , and because all the tests depend on time, distance and 

number in their calculation, and validity and consistency 

are used, they are considered highly objective.

After the pilot experiments proved the correctness 

and safety of the steps and procedures that were 

implemented and their inclusion in the scientific 

conditions for the tests as well as their suitability for the 

research sample and the surrounding conditions, the two 

researchers applied the tests to the building sample.

As the researchers extracted the ease and difficulty 
coefficient by presenting the statistical description of 
the candidate tests, where the arithmetic mean, standard 

deviation and torsion coefficient were extracted for the 
candidate tests as in table (2), and if the values   of the 

torsion coefficient were confined to (1+), this indicates 
that the tests used are distributed normal distribution, 

which means that the tests are appropriate. 

Table (2) values   of the mean, standard deviations, and skew factor of the tests:

Test name Measuring unit Mean Std. Deviation Skewness

Test defensive moves and shooting accuracy 
from front jumping.

Degree/second 0. 4530 0. 1280 0.200
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The discriminatory ability was extracted as the raw 

scores for each test were arranged in ascending order 

from “the lowest degree to the highest degree, and (27%) 

of the higher grades and (27%) of the lower grades were 

selected in order to identify the ability of the tests to 

distinguish between the group of high level high and low 

level, (Waheeb Al-Kubaisi, 2010)(8) , and accordingly, a 

(T) statistical test was used for equal, unrelated samples. 

Table (3) Test defensive moves and shooting accuracy from front jumping.

Test name
Measuring 

unit

High level Low level

T value
Sig 

level
Mean

Std. 
Deviation

Mean
Std. 

Deviation

Test defensive moves and 
shooting accuracy from front 

jumping.

Degree/

second 
0.611 0.009 0.300 0.060 16.964 0.000

Final specifi cations for testing defensive moves 
and shooting accuracy from jumping forward:

Test name: Test of defensive moves and accuracy 

of correction from jumping forward.

The purpose of the test: to measure the speed of 

defensive moves and the accuracy of correction from 

jumping forward.

Tools: handball court, hand balls, tape, tape measure, 

electronic stopwatch, whistle, signs, registration form.

Performance description: Three signs are placed 

as in fi gure (1), and the player stands in the middle on 
the 6-meter area line, and upon hearing the whistle, 

the player starts to touch the fi rst person in the front, 

which is 3 meters away, and then pulls back to rotate 

around the second person, which is 3 meters away from 

the fi rst person and a distance of 1.5 meters from where 
the player is standing, and to go forward to touch the 

fi rst person, and then return by pulling back to revolve 
around the third person and then the player goes forward 

to receive the ball from the teammate and perform the 

correction process Jumping forward from an area (9) 

meters, as in fi gure (1).

Test conditions:

- The player must take the test as quickly as 

possible and in the shortest possible time.

- The player is given three attempts and the best 

is considered.

Figure (1) Defensive moves and shooting accuracy from front jumping.
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Registration:

- The tester is awarded the score he gets from the 

precision areas in the target.

- (5) scores if the ball hits an area (1, 3, 7, 9).

- (4) scores if the ball hits an area (2, 8).

- (3) if the ball hits area (4, 6).

- Two degrees if the ball hits an area (5).

- One degree if the ball hits the edge of the 

squares inside the goal.

- Zero if the ball comes outside the goal.

- The time for the test is calculated by calculating 

the player’s overall performance time from the moment 

the start signal is given to the ball leaving the player’s 

hand and then the accuracy scores are calculated divided 

over time through the (modified FTS) law, which states: 
(Yaroub Khayun, 2010)(9) … Skill Performance = 

Accuracy / Time scores

The researchers used the statistical bag (Spss) 

(arithmetic mean, standard deviation, skew coefficient, 
percentage, simple correlation coefficient (Pearson 
Person), (T) test for equal asymmetric samples, standard 

scores (Z and T)).

Results

The researchers applied the tests on the rationing 

sample of (60) players. The results of the research were 

presented as shown in Table (4). The two researchers 

presented the statistical description of the candidate 

tests, as the arithmetic mean, standard deviation and 

torsion coefficient were extracted for the candidate tests, 
as it was found that the values   of the torsion coefficient 
are all less than (+1), and this indicates that the tests used 

are suitable for the sample, as the test is appropriate if 

its distribution is normal, provided that the tests do not 

constitute a severe torsion. (Salah El-Din Muhammad, 

2000) (10). 

Table (4) shows the mean values   of the arithmetic, standard deviations and torsion coefficient for testing 
defensive moves and shooting accuracy from jumping front.

Test name Measuring unit Mean Std. Deviation Skewness

Test defensive moves and shooting accuracy 
from front jumping.

Degree/second 0.457 0.136 0.171-

The researchers extracted the standard scores for 

the combined tests by converting the raw scores into 

standard (Zai and modified T), which indicate “the 
level that these individuals must reach in order for 

their answers to be considered acceptable (Salah al-Din 

Muhammad, 2000)(11) .

The criteria are a set of scores derived by certain 

statistical methods from the raw scores and are used 

in comparing the performance level of a particular 

individual with the performance level of the group 

to which he belongs, by deviating any score from 

the arithmetic mean of that group as the degree of an 

individual that he obtains in a test, (Raw score) has no 

meaning in itself and is not suitable for comparison with 

his score in other tests or with another person’s score on 

the same test or on other tests unless it is converted into 

standard scores, so the criteria are important because 

they express how others perform on the test and thus 

provide a basis for that. For comparison. (Douglas N. 

Hasted & Alan C. 1998) (12). 
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Table (5) Standard scores (Z and T) for the defensive movements test and accuracy of correction from 
jumping forward.

Raw degree 
d / s

Z-degree T degree
Raw degree 

d / s
Z-degree T degree

Raw degree 
d / s

Z-degree T degree

0.64 1.33765 63.38 0.57 0.82598 58.26 0.36 0.70903 42.91

0.64 1.33765 63.38 0.54 0.60669 56.07 0.36 0.70903 42.91

0.64 1.33765 63.38 0.53 0.5336 55.34 0.36 0.70903 42.91

0.64 1.33765 63.38 0.5 0.31431 53.14 0.35 0.78212 42.18

0.63 1.26455 62.65 0.49 0.24121 52.41 0.35 0.78212 42.18

0.63 1.26455 62.65 0.48 0.16812 51.68 0.35 0.78212 42.18

0.62 1.19146 61.91 0.48 0.16812 51.68 0.34 0.85522 41.45

0.62 1.19146 61.91 0.47 0.09502 50.95 0.34 0.85522 41.45

0.62 1.19146 61.91 0.47 0.09502 50.95 0.33 0.92831 40.72

0.62 1.19146 61.91 0.46 0.02193 50.22 0.32 1.00141 39.99

0.61 1.11836 61.18 0.46 0.02193 50.22 0.3 -1.1476 38.52

0.61 1.11836 61.18 0.45 0.05117 49.49 0.3 -1.1476 38.52

0.61 1.11836 61.18 0.45 0.05117 49.49 0.28 1.29379 37.06

0.6 1.04526 60.45 0.44 0.12426 48.76 0.27 1.36688 36.33

0.6 1.04526 60.45 0.42 0.27045 47.3 0.26 1.43998 35.6

0.6 1.04526 60.45 0.42 0.27045 47.3 0.24 1.58617 34.14

0.59 0.97217 59.72 0.4 0.41664 45.83 0.24 1.58617 34.14

0.59 0.97217 59.72 0.38 0.56283 44.37 0.22 1.73236 32.68

0.58 0.89907 58.99 0.38 0.56283 44.37 0.22 1.73236 32.68

0.58 0.89907 58.99 0.37 0.63593 43.64 0.2 1.87855 31.21

After it was recognized that the sample is normally 

distributed through the torsion coefficient, apart from 
obtaining its standard grades, the researcher used the 

kaos curve, which is considered one of the objective 

methods of grading assessment and is one of the most 

common distributions in physical education because 

many of the characteristics are measured in this the 

field is distributed naturally (Princess Hanna Morcos, 
2001), the naive approach consists of (6) standard levels 

because the standard scores extend to (6) deviations, 

three of which are to the right of the arithmetic mean 

and three others to the left of the arithmetic mean, which 
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is over a period of six standard degrees corresponding 

to six standard levels, meaning that each standard score 

corresponds to six modified standard degrees (T) and 
it certainly corresponds to one standard level, and the 

standard levels are determined using the equilibrium 

curve through the following steps:

- We find the arithmetic mean and the standard 
deviation of the raw scores.

- We add the mean of the raw scores with their 

standard deviation and the three deviations towards the 

right of the curve.

- We subtract the standard deviation from the 

arithmetic mean of the raw scores and for three deviations 

to the left of the curve.

- So we get (7) standard levels and table (6) 

shows that. 

Table (6) standard levels and ratios.

standard levels Excellent Very good Good Middle Acceptable Weak

Standard ratios 2.14% 13.59% 34.13% 34.13% 13.59% 2.14%

It is clear to the researchers from the above that there 

is a difference in the percentages of the standard levels 

achieved by the players according to the test compared 

to what is determined for them in the normal distribution 

curve. 

The researcher explains the results as follows:

The sample on which the study was conducted is 

the players of the National Center for Giftedness for 

Handball, and the shorter training age is proportional 

to the levels obtained from the tests on them, as the 

concentration of the results and their ratios from the 

level (very good to average) and this shows that the 

sample does not have weak levels, this is a result of 

the players’ involvement in organized training in a 

government institution that is interested in the game of 

handball and is the best in terms of support, although the 

presence of different proportions at these levels is due 

to individual differences between players, on the other 

hand, the players’ failure to reach the (excellent) level 

in these tests is a clear indication of the lack of training 

curricula in specialized schools in handball. Training on 

physical abilities through skill in order to be a test for the 

player in achieving good results during his performance 

of skills in matches and this is what he indicated. (Abdel-

Khaleq, 2003) “The improvement in skill performance 

depends on the extent of interest and development of 

the physical and motor aspects associated with the skill, 

and because most of the players’ training is based on 

developing the skill side, this in turn helped to develop 

many aspects, including the physical and motor side of 

the player because repeated practice of the skill leads 

to reaching the correct performance of the skill with 

consistency, harmony and control without stiffness or 

tension. Daqqa (Wajih Mahjoub (et al.), 2000).

The researcher also attributes this to other reasons, 

including the difficult conditions the Iraqi sport has 
experienced, including the suspension and interruption 

of training due to the corona pandemic, as well as the 

lack of financial capabilities for the players, as well as the 
lack of continuous training camps and friendly matches 

at a good level through which the player can develop 

his skill and planning abilities In addition to the lack of 

complex skill tests (defensive-offensive) and the use of 

grades and standard levels to compare the performance 

of players and their skill abilities, and its adoption as a 

solution to judge the skill performance. the researchers 

concluded that the test of defensive moves and accuracy 

of correction is an objective test because it is more 
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realistic when evaluating the game of handball, and that 

it contributes to raising the levels of composite skills 

(defensive and offensive) with handball in question.

The researchers recommend the adoption of the 

defensive moves test and the accuracy of shooting in the 

continuous evaluation process for players. In addition, 

it is one of the important factors in selecting qualified 
players within their clubs and the national team with 

handball, and building other complex (defensive and 

offensive) tests on age groups other than the current 

research sample, as well as the skills that were not 

researched, as well as paying attention to training the 

capabilities and skills that were covered in the study and 

comprehensive scientific approaches to the skill aspects 
(defensive and offensive) together. 
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Abstract

The importance of the research lies in preparing exercises in a modern training method (S.A.Q) that 
contribute to development of the maximum anaerobic capacity affecting the performance of soccer scoring 
for youth, as well as to identify the effect of these exercises to developing the maximum anaerobic capacity 
and scoring skill within the foot of football for youth. As for the research problem, through the researchers’ 
experience, they found that most of the exercises are limited to the offensive physical side and their focus 
is largely on scoring football in general and not focusing on scoring within the foot in particular, as well 
as not paying attention to the physiological aspect of the player during training and competition, which 
reflected negatively on the performance of most of the players. The researchers have identified the research 
community and the deliberate method of the football players represented by Al-Hussein Sports Club at the 
age of (19 years), whose number is (23) players for the training season (2020-2021). The research sample 
was chosen by (14) players and a percentage of (60.869)% of the community Searching, (6) players were 
selected for the reconnaissance experiment and (3) goalkeeper players were excluded.

Keywords: Development, anaerobic capacity, skill, foot, youth 

Introduction

The world has witnessed significant and tangible 
development in all sporting fields, and this progress 
is largely reflected in the training 1 process for all 

individual and team events and competitions alike, and 

this reflection is reflected by raising the physical and 
skill level of the players and this has been shown by the 

great achievements that have been 2 achieved, and this 

progress is due to the development of the achievements 

to Programmed planning process and modern training 

methods that contribute to developing and improving 

the level of athletes in a way that ensures that they 

will achieve the best results in all games and events, 

including football 3.

Football is one of the games that requires continuous 

research and study because of the multiplicity of its 

skills and the large number of variables that occur during 

the matches, as it needs a variety of exercises in order 

for the player 4 to be more subtle and more stable when 

performing skills, and among these skills the scoring 

skill is one of the basic skills of an offensive character, 

the first offensive weapon in the modern soccer game.

Therefore, (S.A.Q) exercises are one of the latest 

methods and techniques used in the sports field as they 
improve performance efficiency by developing the ability 
to perform rapid movements, which in turn contribute to 

the development of the maximum anaerobic capacity, 

which is reflected in the completion of the skill of 
scoring inside the foot as required, hence the importance 

of research on preparing (S.A.Q) exercises by providing 

scientific foundations throughout the training period 
that help the player perform movements under changing 

conditions, so that the player is able to face the various 

conditions and situations that he is exposed to during the 

rounds of the match.

DOI Number: 10.37506/ijfmt.v15i3.16262
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Research problem: 

Through the researchers following up on the first-
class league for the youth category of Kerbala football 

clubs and seeing many modern scientific sources and 
what the researchers have of experience, they found 

that most of the exercises are limited to the offensive 

physical aspect and their focus is largely on scoring 

football in general and not focusing on scoring inside 

the foot in particular, in addition to the lack of attention 

to the physiological aspect of the player during training 

and competition, which reflected negatively on the 
performance of most of the players, and this prompted 

researchers to delve into this problem by preparing 

exercises and in a modern training method that contribute 

to the development of the maximum anaerobic ability 

affecting the performance of soccer scoring for young 

people under the age of (19) .Therefore, the researcher 

decided to prepare SACO exercises (S.A.Q) that work 

to develop the maximum anaerobic capacity and skill 

inside the foot for young.

Research objectives:

- Identify to the effect of (S.A.Q) exercises 

to development of maximum anaerobic capacity and 

scoring skill within the foot of youth in football.

Research hypotheses:

- There is a positive effect of (S.A.Q) exercises 

to developing maximum anaerobic capacity and in-foot 

scoring skill for youth in soccer. 

Research fields:

The human field: Players of Al-Hussein Football 

Club in the youth category for the training season 2020-

2021.

Time field: From 16/11/2020 to 1/4/2021.

Spatial field: Al-Hussein Sports Club Stadium 

and Physiology Laboratory in the College of Physical 

Education and Sports Sciences - University of Kufa. 

Research methodology and field procedures: 

Research Methodology:

 The researchers used the experimental approach 

to design the equivalent control and experimental groups 

with pre and post-test in order to suit the nature of the 

research problem. 

Community and sample research:

 The research community was determined by 

the deliberate method of the football players represented 

by Al-Hussein Sports Club at the age of (19 years), 

whose number was (23) players for the training 

season (2020-2021). The research sample was chosen 

by (14) players and a percentage of (60.869)% of the 

research community. (6) players were selected for the 

reconnaissance experiment, and (3) goalkeepers were 

excluded.

Sample homogeneity:

The researchers conducted the homogenization 

process for the variables (height, mass, training age, and 

chronological age) using the (Leven) test, as shown in 

table (1). 

Table (1) shows the homogeneity of the research sample.

N Variables
Measuring 

unit

Leven test
Sig type

Calculated value Sig level

1 Length Cm 0.185 0.674 Non sig

2 Mass Kg 1.586 0.232 Non sig

3 Chronological age Years 2.541 0.137 Non sig

4 Age of training Years 0.028 0.870 Non sig
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It shows us through table (1) that the value of (sig) for 

all the variables was greater than (0.05), which confirms 
that there are no differences within the samples, and this 

confirms the homogeneity.

Equivalence of the sample:

 The researchers measured the variables under 

study, to ensure the equivalence of the control and 

experimental groups, and the researchers used (t) test for 

independent samples between the two research groups. 

Table (2) shows the equivalence between the research groups in the dependent variables.

N Variables
Measuring 

unit
Groups Mean

Std. 
Deviation

T value Sig level Sig type

1
Maximum 
anaerobic 
capacity

Watts

Experimental 6839.6286 372.03664

0.278 0.786 Non sig
Control 6668.1286 119.4750

2 Shooting Degree
Experimental 11.1429 2.26779

-0.580 0.573 Non sig
Control 11.8571 2.34013

Through Table (2), the (t) test shows that the value 

of the significance level of the test (sig) is greater than 
the value of the significance level (0.05) for all the 
variables examined, which confirms the equivalence of 
the research sample in the studied variables.

Devices, tools and means used in the research:

- Arab and foreign sources.

-  Note.

- The questionnaire.

- Test and measurement.

- football yard .

- Small goals, number (2).

- Small circles with (8) numbers inside.

- Monarch bicycle (1), made in Sweden.

- (1) Weight measuring device of Korean origin.

- One (1) hp laptop of Korean origin.

- Manual stopwatches, number (3) type (Kislo 

610) of Chinese origin.

- Manual electronic calculator (SHARP) count 

(1).

- (6) long markers.

- 10 short marks.

- A tape measure (2).

- Two (2) rope.

- (3) whistles.

- 20 barriers.

- (7) balls.

- White powder

Field research procedures:

Maximum anaerobic capacity:

Wingate test: (1)

The researchers used the (Wingate) test with a 

Monarch exercise bike to measure maximum anaerobic 

capacity.
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Shooting by inside foot:

The researcher used the test of scoring the (7) balls 

on a goal divided into (3) areas. (1) To test the scoring 

skill by inside the foot.

Exploratory experience:

The researchers conducted the exploratory 

experiment on a small sample consisting of (6) players 

from the Al-Hussein Youth Sports Club from the youth 

category and they are from outside the main sample at 

the Youth Sports Stadium on Saturday 26/12/2020 at two 

o’clock in the afternoon before the resurrection of the 

main experiment in order to choose Research methods 

and their tools for more safety for this experiment, 

experience has shown the following:

- The suitability of the equipment and tools used 

in the research.

- Identify the suitability of the tests.

- The readiness of the testers to take the tests.

- Identify errors that may occur during the 

implementation of the main experiment and the pre and 

post-tests.

- Knowing the time taken to perform the tests.

- The readiness of the assisting work team.

 The researchers also conducted a second 

exploratory experiment to apply the saku training on a 

small sample consisting of (6) youth players who are 

outside the main sample at the Youth Sports Stadium on 

Monday 28/12/2020 at two o’clock in the afternoon for 

the purpose of knowing the obstacles that the researcher 

faces when applying (S.A.Q) exercises.

Pre-test:

After dividing the sample into two control groups 

of (7) players and experimental number of (7) players, 

the pre-tests for the research sample of (14) players 

were conducted on Wednesday 01/13/2021 at 2 pm in 

the Youth Sports Stadium in the holy Kerbala, which 

included the scoring test, and on the second day, which 

falls on Thursday 14/1/2021 at exactly eleven o’clock in 

the morning, the maximum anaerobic capacity test was 

conducted in the physiology laboratory at the Faculty of 

Physical Education and Sports Sciences / University of 

Kufa, and the researcher confirmed the conditions for the 
tests, the method of conducting them, and the auxiliary 

work team In order to achieve the same conditions when 

performing the post tests.

The (S.A.Q) exercises prepared by researchers:

 After completing the implementation of the pre-

tests, the researcher reviewed the scientific references 
and previous theoretical studies that dealt with the 

training curricula and with the help of the research 

supervisors, the researcher prepared the numbers of 

(S.A.Q) exercises with proportion to the football game, 

where the experimental group applied the exercises that 

were prepared for developing the maximum anaerobic 

ability and the skill of shooting by inside the foot, while 

the control group applied the curriculum prepared for 

it by its trainer, the exercises included (24) training 

units, and the implementation of the exercises took (8) 

weeks, with (3) training units per week. Each training 

unit included 3 exercises, and the researcher took into 

account the following when applying the exercises:

- The duration of the training exercises was (8) 

weeks, and it was within the special preparation periods.

- The one training unit included (3) exercises, 

as it included exercises of (S.A.Q) exercises aimed 

at developing the variables of the study, which are 

the biomotor abilities of explosive ability, agility, 

compatibility, response speed, maximum aerobic 

capacity, suppression skill shooting by inside the foot.

- The training days were (Sunday - Tuesday - 

Thursday).

- The intensity used in the exercises ranged from 

(90% - 100%) to the maximum endurance of the player.

- The time of the exercises ranged from (25-35 

minutes) in the main part of the training unit, which 

ranged from 85 to 90 minutes.

- The researchers used the repetitive training 
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method.

- The researchers took into account the principle 

of diversity in training and the exercises that were used. 

All exercises were with balls to raise the morale of the 

player and ensure that he does not feel bored by repeating 

or repeating some exercises, as well as by diversifying 

the places and method of work in the exercise.

Main experience:

The researchers applied the (S.A.Q) exercises from 

the kiss and on the experimental group members for the 

period from 17/1/2021 to 20/3/2021.

Post-test:

The researchers conducted the post-tests on the 

research sample, namely the players of Al-Hussein 

Sports Club at the ages of (16-19) years after completing 

the training vocabulary on Monday and Tuesday (22-

23/3/2021) and at two o’clock in the afternoon and eleven 

in the morning, taking into account the provision of the 

same conditions and conditions that They were in the 

pre-tests as much as possible, and in the same sequence 

in which the pre-test was carried out, and the results 

were recorded in special forms that were prepared in 

advance according to the conditions and specifications 
specified for each test.

Statistical means: The researchers used the 

statistical bag (spss).

- Mean

- Std. Deviation

- Ki2

- Levene test.

- Simple correlation coefficient.

- The t-test of independent and analog samples.

Presentation, analysis and discussion of results:

Presenting, analyzing and discussing the results 

of the research groups

Presentation, analysis and discussion of the 

results of the pre-dimensional measurements tests of 

the control group. 

Table (3) shows the arithmetic mean, standard deviation, the calculated (t) value, the level of significance of 
the sig test, and the significant differences for the control group in the pre and post- test.

Variables

Pre-test Post-test
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6668.128 119.470 6740.128 100.918 72.000 17.175 4.192 0.006 Sig

Shooting 11.857 2.340 14.571 1.618 2.714 0.359 7.550 0.000 Sig
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Presentation, analysis and discussion of the results of the pre-dimensional tests of the experimental group: 

Table (4) shows the arithmetic mean, the standard deviation, the calculated (t) value, the level of significance 
of the sig test, and the significant differences for the experimental group in the pre and post- test.

Variables

Pre-test Post-test
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6839.628 372.366 714.314 378.619 301.687 17.704 17.040 0.000 Sig

Shooting 11.142 2.267 17.571 1.988 6.42857 0.528 12.173 0.000 Sig

Presentation and analysis of the results of the post tests of the two research groups and discussing them: 

Table (5) shows the arithmetic mean, standard deviations, the value (t) calculated for independent samples, 
the level of test significance, and the significance of the differences between the results of the post-tests of the 

control and experimental groups of the investigated variables.

N Variables
Measuring 

unit
Groups Mean

Std. 
Deviation

T value Sig level Sig type

1
Maximum 
anaerobic 
capacity

Watts

Experimental 7141.3143 378.61942

2.709 0.019 Sig 

Control 6740.1286 100.91876

2 Shooting Degree

Experimental
17.5714 1.98806 3.096 0.009

Sig 

Control
14.5714 1.61835

Discussing the results of the post-tests for 

the research variables and for the control and 

experimental groups:

Maximum anaerobic capacity:

Through the presentation and analysis of the results 

of tests and dimensional measurements of the control 

and experimental groups in table (5), where there 

were significant differences between the control and 
experimental group and in favor of the experimental 

group in the variable maximum anaerobic capacity.

The researchers attribute the development in the 

post-test of the experimental group in the value of the 

maximum anaerobic capacity to the (S.A.Q) exercises 
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prepared by the researcher, which included special 

exercises with body weight resistance, response speed 

exercises and agility exercises that targeted most of the 

leg muscles and joints that participate in the performance 

of soccer, this is in agreement with (Saadoun Jawad), 

“The increase in the muscle reserve of ATP_CP and 

the increase in the activity of the enzyme creatine 

kinase contributed to the reconstruction of ATP and 

these factors work to increase the production capacity 

of anaerobic energy and thus increase the maximum 

anaerobic capacity”(2) .

Shooting by inside the foot:

Through the results presented in table (5) of the 

results that show the evolution of the experimental 

group in the post-test compared to the control group in 

the scoring variable, where the researcher sees that the 

outcome of the scoring skill, which is considered one 

of the important skills, is due to the effect of (S.A.Q) 

exercises and a focus in these exercises on scoring and 

specifically scoring inside the foot, therefore, there 
should be more attention to developing this skill and 

emphasizing the increase in repetitions in exercises 

because repetition increases the experience factor, 

feeling and accuracy in hitting the target and this is what 

is included in the proposed exercises.

 The researchers adopted the development of 

(S.A.Q) exercises according to the correct scientific 
methods and foundations in the development of physical 

and skill exercises related to the skill of scoring inside 

the foot, which clearly showed this great influence in 
developing the level of performance of this skill by 

choosing the appropriate exercises that enabled the 

trainer to develop physical qualities and at the same time 

work On the player’s mastery of skills (3) .

 As we see that the curriculum has developed 

the physical attributes, motor and mental abilities that 

the scoring skill depends on some of them, as we see 

in the speed of response, explosive ability, agility and 

neuromuscular compatibility, as well as that a soccer 

player “cannot master basic skills in the event that he 

lacks the necessary physical attributes on the other hand. 

It is the distinctive character of basic football skills that 

determines the types of essential physical characteristics 

that should be developed and developed” (4). 

Conclusions and recommendations:

Conclusions:

- The (S.A.Q) exercises has greatly affected 

the development of the functional variables (maximal 

anaerobic capacity).

- (S.A.Q) exercises have a great impact on the 

development of scoring skill within the foot

- (S.A.Q) exercises are used to develop the 

player’s excitement to surrounding influences, and to 
develop the player skillfully and physically.

Recommendations:

- The necessity of using modern training 

methods and (S.A.Q) exercises due to its importance 

in discovering everything new and developing practice 

sport and moving away from traditional methods.

- The Wingate test should be used as a test 

to measure the maximum anaerobic capacity, or 

physiological or functional variables, to identify these 

variables by trainers. 
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Abstract

Although the association between type 1 diabetes mellitus and celiac disease is well known, the presenting 
features and clinical characteristics of the two diseases, when they coexist, are less well documented so 
the study aimed to Estimate the incidence of celiac disease among patients attended to diabetic clinic in 
the Babylon maternity and pediatric teaching hospital. Include retrospective study involves patients with 
T1DM attending the pediatric diabetic clinic in the Babylon maternity and pediatric teaching hospital, were 
screened for celiac disease by serological testing for celiac antibodies (tissue transglutaminase). Control 
group without diabetes mellitus were also been evaluated. The control group are those who were admitted to 
the hospital for other diseases like gastroenteritis or chest infection, have no past medical history or chronic 
illnesses, and have no diabetes mellitus neither symptoms nor abnormal blood investigation results. Of the 
50 patients with T1DM and 50 without diabetes mellitus, 3 patients (6%) of the study group tested were 
antibody positive. Celiac disease presented atypically in the majority of cases with an unpredictable interval 
between diagnosis of diabetes and celiac disease presentation. In this study, we found that patients with 
classical symptoms of celiac disease, (diarrhea, anorexia, abdominal distension, foul smelling stool, short 
stature, unexplained hypochromic anemia), may have negative screening for celiac disease, while those with 
positive screening test, were asymtomatic.

Keywords: Diabetes mellitus, celiac disease, patients, maternity, children 

Introduction 

Celiac disease is an immune-mediated systemic 

disorder elicited by gluten and related prolamines in 

genetically susceptible individuals and characterized 

by the presence of a variable combination of gluten-

dependent clinical manifestations, celiac disease– 

specific antibodies, HLA-DQ2 or DQ8 haplotypes, and 
enteropathy (1). HLA DQ2/DQ8 was present in 98,4% 

of celiac patients (2). Celiac disease and T1DM have 

common autoimmune origins. Both are associated with 

the major histocompatibility complex class II antigen 

DQ2 encoded by the alleles, HLA typing may be useful 

in patients who are already on a gluten-free diet without 

having achieved a firm diagnosis. Those without HLA 
DQ2 or DQ8 are very unlikely to have celiac disease(3). 

Recent work has also revealed 7 shared non-HLA loci 

associated with CD and T1DM including RGS1 on 

chromosome 1q31, IL18 RAP on chromosome 2q12, 

TAGAP on chromosome 6q25, PTPN2 on chromosome 

18p11, CTLA4 on chromosome 2q33, SH2B3 on 

chromosome 12q24, and a32-bp insertion-deletion 

variant on chromosome 3p21 (3). This shared genetic 

basis is strongly suggestive of a common etiology for 

both conditions (3) The prevalence of celiac disease based 

on serologic test results is 1.4% and based on biopsy 

results is 0.7%. The prevalence of celiac disease varies 

with sex, age, and location.(4) While the prevalence of 

CD in IDDM has been reported to be 5–7 times greater 

than the general population with increased prevalence 

rates among most ethnic groups (5). Clinical Spectrum of 

Celiac Disease SYMPTOMATIC:Frank malabsorption 

symptoms and signs (e.g., chronic diarrhea, failure to 

DOI Number: 10.37506/ijfmt.v15i3.16263
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thrive, weight loss) Extraintestinal symptoms and signs 

(e.g., anemia, fatigue, hypertransaminasemia, neurologic 

disorders, shortstature, dental enamel defects,arthralgia, 

aphthous stomatitis) SILENT:No apparent symptoms 

in spite of histologic evidence of villous atrophy In 

most cases identified by serologic screening in at-risk 
groups LATENT:Subjects who have a normal intestinal 

histology, but at some other time have shown a gluten-

dependent enteropathy POTENTIAL:Subjects with 

positive celiac disease serology but without evidence 

of altered intestinal histology. Patients may or may 

not have symptoms and signs of disease and may or 

may not develop a gluten-dependent enteropathy later 
(1) (. Typical form of celiac disease presents with GI 

symptoms that characteristically appear at age 9-24 

months, as chronic diarrhea, anorexia, abdominal 

distension, abdominal pain, poor weight gain or weight 

loss, and vomiting. Severe malnutrition can occur if the 

diagnosis is delayed. Behavioral changes are common 

and include irritability and an introverted attitude.GI 

symptoms in older children are typically less evident 

and include nausea, recurrent abdominal pain, bloating, 

constipation, and intermittent diarrhea (6). In teenagers 

and young adults, anemia is the most common form 

of presentation. The classical presentation of CD can 

occur in T1DM patients, but many patients with CD and 

T1DM are either asymptomatic (silent CD) or present 

with only mild symptoms (7). The diagnosis of CD is 

based on a combination of symptoms, antibodies, HLA 

status, and duodenal histology. The introduction of 

serologic testing has facilitated screening populations 

at risk for CD, including conditions such as T1DM as 

well as down and turner syndromes (8). Serologic testing 

has also led to a rise in the rates of diagnosis of CD 

and altered the clinical pattern of CD presentation(9). 

As a general rule, testing should begin with serologic 

evaluation, the most sensitive and specific tests are 
IgA anti-tissue transglutaminase and IgA endomysial 

antibody, which have equivalent diagnostic accuracy 

(sensitivity 87 percent, specificity 95 percent) (10).

Biopsy remains the gold standard of diagnosis, Patients 

with a positive IgA endomysial or transglutaminase 

antibody test should undergo a small bowel biopsy, 

multiple biopsies should be obtained in the second and 

third portion of the duodenum(1). The duodenal mucosa 

may appear atrophic with loss of folds, contain visible 

fissures, have a nodular appearance or the folds may be 
scalloped, but such findings are not universally present 
in this disorder (11). 

Aims of the Study 

1- To estimate the incidence of celiac disease among 

children with T1DM. 2- To study the presentation of 

celiac disease among children with T1DM in terms of its 

time of onset and prognosis. 

Patients and Methods

Patients and methods Retrospective study of two 

groups of patients, the first group (A) which includes 
50 patients (27 male and 23 female), aged 2-12 years 

with the mean age of 7 years, classified as preschool 
age, school age, and adolescents, known cases of T1DM 

who were currently attending the Babylon maternity 

and pediatric teaching hospital in Babel from 17th 

of Oct. 2018 to 17th of June 2019, all those patients 

with T1DM have been screened for celiac antibodies 

(tissue transglutaminase) at time of diagnosis. The 

tissue transglutaminase antibody was measured by a 

specialist doctor with using Aeskulisa kits of Germany 

manufacture. The test is considered negative if the level 

of antibodies is less than 12 IU, equivocal between 12-

18 IU, and positive if more than 18 IU. Patients with 

a positive celiac screen were recommended for an 

endoscopic gastroduodenojejunal biopsy to prove the 

diagnosis. Biopsies were examined histologically by 

expert histopathology doctor and the diagnosis of celiac 

disease was based on the characteristic findings of 
subtotal or total villous atrophy, crypt hyperplasia and 

intraepithelial lymphocyte proliferation in the biopsy. 

The mean height was measured for patients with positive 

serologic test in group (A) and compared with those 

who are celiac screen negative in the same group, to 

see if there is a significant difference in stature between 
these two groups. The mean weight was also measured 

for diabetic patients with celiac positive and compared 

with the patients with celiac screen negative matched 

for age and sex in the same group. Growth charts were 

used for both groups and the results were compared to 
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see if there is a significant difference or not. Levels of 
glycemic control were analyzed by comparing patients 

HbA1c in the study group (diabetic patients with celiac 

screen positive), with other subjects, (children who had 

diabetes mellitus without celiac disease), included in the 

study and who were ages and sex matched. Normally, 

it is less than 6, level between 6-8, is good metabolic 

control, 8-10, is fair metabolic control, and more than 10 

is considered poor metabolic control. The second group 

(B), a control group, includes 50 non diabetic patients, 

(27 male and 23 female), aged 2-12 years with the mean 

age of 7 years. Those patients have been admitted to 

the hospital for other diseases such as gastroenteritis 

or chest infection. Blood sample was taken from them 

for screening of tissue transglutaminase antibody, and 

measurement of HbA1c, and compared with the patients 

of group (A). The mean height, weight of control group 

was also measured for comparison with a case study 

group. Full history and specific questions containing GI 
symtoms like abdominal pain, distention, weight loss 

,offensive smelling stool and recurrent hypoglycemia 

had been taken. Statistical method used is p value 

according to SPSS version 13. When the p value is less 

than 0.05, it considered significant, if less than 0.001, it 
is highly significant, and if it is more than 0.05, it is not 
significant. 

Results

Table (1): incidence of celiac disease in patients and control

Title Celiac +ve Celiac –ve Total

Patients 3 47 50

Control 0 50 50

Only 6% (3 patients) have celiac disease, compared with 0.0% of control group, and it is not statistically 

significant. P value= 0.242  

Table (2): Age distribution of patients and control group

patients (A) control (B)

AGE
(years)

Celiac positive Celiac negative Total Celiac positive Celiac negative Total p-value

Count percentage Count
percen-

tage
Count Count percentage Count

percen-
tage

Count

<6
1 0.02 14 0.28 15 0 0 15 0.30 15 0.748

≥6-<11 2 0.04 26 0.52 28 0 0 28 0.46 28 0.527

≥11 0 0 7 0.14 7 0 0 7 0.14 7 0.913

Total 3 0.06 47 0.94 50 0 0 50 1.0 50 0.242

Age of the patients is not statistically significant in development of celiac disease.  
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Table (3): distribution of patients according to gender

patients (A) Control (B)

sex

Celiac positive Celiac negative Total Celiac positive Celiac negative Total
p-value

Count Percentage Count
percen-

tage
Count Count Percentage Count percentage Count

Male 1 0.02 26 0.52 27 0 0 27 0.54 27 0.533

Female 2 0.04 21 0.42 23 0 0 23 0.46 23 0.412

Total 3 0.06 47 0.94 50 0 0 50 1.0 50 0.297

There was no statistical significance to get celiac disease regarding gender of the patients.  

Table (4): classification of positive cases according to age, serology, and biopsy results

Subject no. Age (yrs.) Antibodies +ve Biopsy result

1 5.5 TTG +VE

2 7 TTG +VE

3 11 TTG -VE

Two third of patients with positive antibodies, getting positive biopsy results. 

Table (5): interval between diagnosis of type1 diabetes mellitus and detection of celiac antibodies

Patient Interval (months)

Patient 1 6

Patient 2 13

Patient 3 16
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All of the positive celiac patients, getting their diagnosis in the 1st two years from the onset of T1DM.

Table (6): gastrointestinal symptoms in patients with T1DM as having celiac antibodies+ve test

Patient Sex Age(yrs.) Gastrointestinal symptoms

1
Male 5.5 None.

2
Female 7 Abdominal pain.

3
Female 11

Abdominal pain, weight loss, abdominal distension, offensive 
smelling stool.

There was no classical presentation of celiac disease in diabetic patients. 

Discussion

The result of our study shows that only 3 patients (6%) 

have celiac disease, compared with no patient (0.0%) 

have celiac disease in control group. This result is nearly 

equal to other studies performed in Saudi Arabia(12). This 

means that incidence of celiac disease is increased in 

patients with T1DM because of both celiac disease and 

T1DM have common autoimmune origins(13). Both are 

associated with the major histocompatibility complex 

class II antigen DQ2 encoded by the alleles, HLA typing 

may be useful in patients who are already on a gluten-

free diet without having achieved a firm diagnosis(14). 

The age between 7-11 years is the commonest 

age to develop celiac disease in our study, which was 

statistically not significant when compared with control 
group. Unlike other study performed in Kanada, which 

shows a significant difference between patients and 
control(15. Possibly, because of small number of the 

patients and control groups in this study. 

We have different presentations of celiac disease, 

in our study, signs and symptoms does not correlate 

with positive results, this agree with study performed 

in sample of turkish childreen by Ertekin V. etal(16). 

This means that a diagnosis of celiac disease cannot be 

based on signs and symptoms alone without serological 

tests or a definitive small bowel biopsy(17, beacause 

the vast majority of patients with CD and T1DM have 

asymptomatic or subclinical CD with some vague 

gastrointestinal symotoms which means that the CD 

may remain asymptomatic(18). 

Screening allows us to detect the atypical and 

asymptomatic presentations of celiac disease which may 

be beneficial in that the risk of potential complications 
can be reduced by early treatment(19). 

In patients with positive cealiac disease and T1DM, 

the mean weight, height, are affected (<3rd centile), 

compared with patients who have T1DM alone, this 

is statistically significant, and indicate that celiac 
disease has a additional risk factor to cause growth 

failure(20). This point has been inadequately described 

in previous studies. Some report short stature with no 

differences in weight(21), whereas others have shown no 

differences in height or weight(22). Both these features 

may be consistent with the effects of villous atrophy 

secondary to celiac disease and subsequent carbohydrate 

malabsorption(23). This may be further evidence of a 

possible common immunopathology in genetically 

susceptible individuals, however, the pathogenetic 

mechanisms remain unexplained(23). 

The mean level of HbA1c is 11.5 for diabetic 

patients with positive celiac serology, compared with 

9.53 for patients with T1DM alone, this mean that 

patients having celiac disease and T1DM may have 

poorer glycaemic control than patients with T1DM 
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alone. This result is nearly equal to other studies 

performed in Finland(24). The reason for this may be 

that patients with co-existing celiac disease will result 

in decrease of pancreatic secretions(24). In addition, the 

large proportion of asymptomatic cases mean that the 

intestinal mucosa has not been damaged sufficiently to 
cause symptoms of malabsorption(25, but in our study, 

this difference was not statistically significant . Possibly, 
because of the small number of the positive cases.

Conclusions

1-Six percent of T1DM associated with celiac 

disease, and its occurance associated with increase 

malabsorption and growth failure.

2-Results of our study show different presentations 

of celiac disease, investigations include celiac antibodies 

and biopsy are manditory for the diagnosis of celiac 

disease.      

Recommendations

1-All patients with T1DM need screening 

investigations for celiac disease, and development of 

celiac antibodies may be negative in patients with T1DM 

at presentation, so follow up is very important.

2-Those patients with positive celiac antibodies need 

to be reffered to a gastroenterologist for small intestinal 

biopsy to confirm the diagnosis. 
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Abstract 

Atherosclerosis is a serious disease that threatens the lives of both male and female. The risk of this disease 
increases with age. In the current study, we attempted to estimate the most important indicators affected by 
heart disease, such as Hepcidin , iron, and sex hormones , 40 men and 20 women participated in this work, 
with age in range (45-75) years, all of them suffering from atherosclerosis . on the other hand, 15 healthy 
men and 15 healthy women participated as a control group The results have shown a significant change in 
the level of Hepcidin among the patients compared to the control group. Additionally, the results of the study 
also proved that men with atherosclerosis suffer from a deficiency of the sexual hormone(testosterone). 
Remarkably , the present study has reported that patients with atherosclerosis are more susceptible to 
oxidative stress due to an increase in iron level on the other hand, men with atherosclerosis are more probable 
to have sexual dysfunction with age.

Key Words: Atherosclerosis , Hepcidin , Estradiol, Testosterone, Iron

Introduction 

Atherosclerosis is a dangerous disease resulting 

from the accumulation of fat and cholesterol in the 

arteries[1], which impedes the flow of oxygen-rich blood 
throughout the body. There are many causes that lead 

to arteriosclerosis, including smoking, lack of exercise, 

unhealthy diet and hypertension, men are more susceptible 

to atherosclerosis than women where epidemiological 

studies indicate that female hormone(estrogen) protect 

women from developing heart disease, Consequently 

,the risk factor of developing atherosclerosis in women 

after menopause[2]. A previous study has proven that 

atherosclerosis produce from the deposition of a yellow 

substance on the walls of the arteries [3], Other studies 

have proven that this substance is a fat [4]. Moreover 

, it has been have proven that there are other risk 

factors of atherosclerosis, including increase level of 

iron in the body , Iron is an important micronutrient. 

Although it plays A crucial role in processes like oxygen 

transport, DNA synthesis, and electron transport, it 

can also be toxic[5]. iron homeostasis is complex and 

must be controlled. Disorders of the iron metabolism 

may be a major cause of illness in humans. However, 

the role of iron in atherosclerosis and coronary artery 

disease remains unclear, although iron has a role in 

atherosclerotic lesions for decades. Sullivan suggested 

iron as a cardiovascular risk factor, with a slight increase 

in stored iron, which promotes cardiovascular disease, 

while relative iron deficiency could protect it[6]. The 

effect of iron is evident in postmenopausal women, In this 

regard , free iron released by the tissues could accelerate 

the peroxidation and inflammation of lipids by creating 
hydroxyl radicals through the Fenton reaction [7], [8], 

hepcidin, is a regulator hormone of iron homeostasis, 

which decreases intestinal iron absorption, reduces 

serum iron levels and traps iron within macrophages 
[9]. Increased serum level of hepcidin has been recently  

linked with atherosclerosis [10]. 

Subjects and Methods 

Subjects: Sixty Arabic Iraqi patients(40 male and 

20 female) with atherosclerosis were participated in the 

present study. There are ranged within 45-75 years old. 

These patients were registered as atherosclerosis patients 

in AL-Sader Teaching Hospital” in Najaf city, (Iraq).on 

the other hand, Thirty apparently healthy subjects (15 

DOI Number: 10.37506/ijfmt.v15i3.16264
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male and 15 female) were selected as a control group. 

They are in the same range of patients age.

Biochemical measurements: Blood samples were 

collected from individuals in plain tubes and the serum 

was separated by centrifugation after clotting. 

The level of Hepcidin and Sex hormones (Estradiol 

and Testosterone) were measured by the ELISA 

apparatus using kits [11]. Iron level was estimated by 

spectrophotometer[12]. 

Statistical Analysis:- The results were expressed 

as (mean±standard deviation). Pooled t-test was used 

to compare between the patients and control groups 

according to the measured parameters , probability (p) 

value calculated using Microsoft Excell® 2010 program, 

considering a significant change when P Value < 0.05 
[13]. 

Results and Discussion

 The results in table (1) refers to significant increase 
in Hepacidin and testosterone levels in patients compared 

to the control group. Additionally , these results indicate 

no significant change in estradiol and iron levels in 
patients compared to the control group. 

Table (1): levels of Hepcidin ,Testosterone, Estradiol and Iron in all patients compared to the control group.

Parameters

Patients(60) Controls(30)

P Value

Mean ± SD Mean ± SD

Hepcidin. 281.73 ± 65.2 208.7 ± 84.28 0.000133

Testosterone. 3.36 ± 2.36 2.2656 ± 2.299 0.039

Estradiol 12.5 ± 15.23 7.12 ± 12.55 0.078

Iron 89.4 ± 47.82 92.26 ± 33.8 0.747

These results are in agreement with other studies , 

Clara , et al (2020) have proven higher levels of hepcidin 

caused by by high level of iron when iron level greatly 

the production of hepcidin rises and the release of iron 

from macrophages and enterocytes are reduced [14]. In 

contrast ,when iron storage is limited , the synthesis 

of hepcidin is down-regulated and these cells release 

more iron, hepcidin undoubtedly plays a key role in iron 

homeostasis [15] where hepcidin regulates the level of 

iron in the blood by binding with Ferroportin (the only 

source of iron released from macrophage), which able to 

inhibits it, which leads to the suspension of iron release 

to the blood stream[16].  

 The current study proved that the hepcidin level 

was significantly higher in patients with atherosclerosis, 
while the iron level was within the normal level because 

hepcidin maintained the level of iron within normal 

limits [17].

 The results in Table (2) refers to significant increase 
in hepcidin level in female with atherosclerosis , on the 

other hand, no significant change observed in other 
parameters in female with atherosclerosis compared to 

the control group . 
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Table (2) : levels of Hepcidin ,Testosterone, Estradiol and Iron in female with atherosclerosis compared to 
the control group.

Parameters
F Patients(20) F Controls(15)

P Value
Mean ± SD Mean ± SD

Hepcidin. 260.3 ± 58.184 186.75 ± 87.3 0.00958

Testosterone. 0.61 ± 0.973 0.324 ± 0.221 0.2135

Estradiol 9.59 ± 11.13 10.72 ± 16.6 0.825

Iron 104.72 ± 57.487 96.645 ± 22.71 0.572

Previous studies have proven that female sex hormones protect women from developing heart disease, and this 

protection decreases as the woman approaches menopause[18].The results of the current study have shown that 

the level of the estradiol hormone changes no significantly in women with atherosclerosis compared to the control 
group, the reason for this due to the age of women enrolled in the present study ranged (45-75) years after the age 

of menopause.

 The level of sex hormones in men with atherosclerosis are shown in the table (3). Where the results showed 

a significant decrease in the level of the testosterone hormone and no significant change in estradiol hormone, a 
significant increase in level of hepcidin, while no significant change in level of iron in men with atherosclerosis 
compared with the control group. 

Table (3) : levels of Hepcidin ,Testosterone, Estradiol and Iron in male with atherosclerosis compared to the 
control 

Parameters

M Patients(40) M Controls(15)

P Value

Mean ± SD Mean ± SD

Hepcidin. 294.95± 71 197.32 ± 93.8 0.0015

Testosterone. 4.46 ± 1.34 5.5 ± 1.7 0.0439

Estradiol 11.65 ± 7.31 14.24 ± 6.69 0.223

Iron 81.7 ± 40.9 87.8 ± 42.5 0.638

These results are agreed with other previous 

studies[2],[19] and [20].Testosterone is regareded one of the 

main factors linked with heart disease in men, in addition 

to other factors such as obesity, as previous studies have 

shown that obese men are more prone to heart disease 

due to a lack of free and total testosterone, , as well as 

SHGB-bound testosterone, possibly due to up regulated 

aromatase activity which converts testosterone to 

estradiol [21]. Previous studies have shown that a lack of 

testosterone in men makes them suffer from impotence 

with age.[22] and[23].
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Conclusion 

 The present study have reported that hepcidin level 

was significantly increased

in sera of patients with atherosclerosis. Also , it has 

been confirmed that men with atherosclerosis suffer 
from A deficiency of the male hormone (testosterone), 
which makes them more susceptible to impotence with 

age. Moreover , patients with atherosclerosis are at risk 

of oxidative stress due to an increase in iron level on the 

other hand, men with atherosclerosis are more probable 

to have sexual dysfunction correlated with age. 
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Abstract

Importance of research in knowing the strength training of rubber ropes and their relationship with 
biomechanics to develop the strength of the aiming arm, which is positively reflected in the achievement 
that the contestant intends to reach The research problem due to physical disability in the lower extremities 
and the implementation of discus throwing from the sitting position on the chair and the weakness of the 
upper limbs was the cause of the low achievement of this competition, so the researcher decided to know 
the effect of special strength training of rubber ropes on the archer’s arm and the extent of their contribution 
to digital achievement according to some biochemical variables in Discus Throwing Competition for the 
Disabled Category F55 in order to help the contestant to standardize these exercises in a scientifically sound 
manner within the training program, in light of the results achieved, the researcher concluded that there is 
a significant correlation between the explosive force, shoulder angle and maximum disc height in the stage 
of the maximum twisting of the trunk before throwing, and the presence of a significant correlation between 
Explosive force, maximum disk height, and velocity in the break phase of the disc connection, the wojo D 
significant correlation between explosive force and discus performance. 

Key Words: Special Strength Training, Rubber Bands, Discus Event:

Introduction

The current era that we are witnessing is characterized 

by an amazing, unprecedented development in all areas 

of knowledge, scientific and technological research, 
and this development came as a result of scientific 
research and studies (2). These studies have led to the 

expansion of ideas and opinions in points of view to 

find various solutions to the problems that an athlete 
may face in his field of work or any Another field, and 
the sports field is at the forefront of the fields that have 
witnessed a remarkable development in recent times. 

This development has included all sports, including in 

particular the Paralympic Games, which are concerned 

with disabled athletes and their integration into societies 

to alleviate their suffering through the introduction 

of many psychological, physiological, physical and 

mechanical sciences that would have it (2). Studying 

all that is influential in reaching the highest sporting 
achievements and in all games, as well as studying 

the manifestations of weakness and treating them 

in various methods and modern training methods, 

including the rubber ropes method that helps the 

development of sports performance and the linkage of 

this performance with biomechanics, which is the study 

of the causes of movement and its status, i.e. interested 

in the study of forces The internal and external causes 

the movement, the manifestations and the conditions 

for the (3) A disease that offers the most appropriate 

kinematic solutions by using the kinematic analysis 

to reach the best achievement for various activities, 

including the effectiveness of discus throwing for the 

disabled category. Hence, the importance of research in 

knowing the strength training of rubber ropes and their 

DOI Number: 10.37506/ijfmt.v15i3.16265
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relationship with biomechanics to develop the strength 

of the aiming arm, which is positively reflected in the 
achievement that the contestant intends to reach. (1)

Search terms: (F55) category, who suffers from 

a severed spinal cord at a level between the eleventh 

thoracic nerve and the third lumbar nerve, and the 

performance is from sitting on a chair

Research Problem

Because of the physical disability in the lower 

extremities and the implementation of discus throwing 

from the sitting position on the chair and the weakness 

of the upper limbs was a reason for the low achievement 

of this competition, so the researcher decided to know 

the effect of special strength training of rubber ropes 

on the archer’s arm and the extent of their contribution 

to digital achievement according to some biochemical 

variables in the discus competition F55 class for the 

disabled, to help the contestant to scientifically legalize 
these exercises within the training program(2)

Research Objectives:

The research aims to

- Knowing the percentage of the contribution 

of special strength training of rubber ropes and its 

relationship to some variables on the achievement of the 

effectiveness of discus throwing class F55

- Learn about the physical contribution of special 

strength training rubber ropes to the body of class F55 

handicapped contestant. 

practical part

Research Methodology

The researcher used the experimental method, 

which is the only method that can genuinely choose the 

hypotheses of cause-and-effect relationships (1)

Research Sample

The research sample was chosen by the intentional 

method and it is the Iraqi champion in throwing the disc 

for physically handicapped people, F55 class of sitting, 

and as (Muhammad Nasreddin Radwan) indicated that 

the sample represents “a group of units or observations 

that are taken from the research community in different 

ways, called sampling methods.” (2) 

Tests used in the research

- Special strength tests for rubber ropes

Grip strength test (the maximum strength of the grip 

muscles) using an electrometer)

- Iron bar test on the flat bench from lying on the 
back (maximum strength of the arms and chest muscles 

(1)

- Medical ball push test (3 kg) to measure the 

explosive power of the arm and shoulder (2)

As for the bio-kinematic variables related to the 

search, namely:

The angle of the shoulder and the aiming arm - 

the height of the disc from the ground - the angle of 

inclination of the torso - the angle of the shoulder and 

the aiming arm - the height of the disc from the ground 

- the angle of the torso tilt - the angle of departure - the 

velocity of departure - is calculated by videotaping in 

the Biomechanical Laboratory through the film-cutting 
process before. Specialist 0

Videography:

The researcher used video photography intending to 

extract the biomechanical variables while throwing the 

disc from sitting on the chair, where a Japanese-made 

video camera (Casio) was used at a speed of (1200 

images/sec) where it was placed on the right side of the 

player at a distance of (10, 4) meters and a height (20, 

1) meters from the ground level and the camera was 

installed by its holder. The studied biochemical variables 

were converted into mathematical values   through the 

Kinovea program to statistically process the data. (3)

Designing the training curriculum:

The researcher developed a training program for 

strength training of rubber ropes that included (24) 

training units applied to the research sample during (12) 
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weeks and at (2) training units at a rate of (60) minutes 

per day.

Exploratory experience:

On 6/6/2018, an exploratory experiment was 

conducted on the same player who represents the 

research community to identify the most important 

difficulties and obstacles that the assisting team may 
face during the tests and videotaping. 

Main experience:

The experiment was conducted for the pre-test on 

7/6/2018 at the Sports Talent Center in Diwaniyah to 

identify the special strength of rubber ropes and some 

biochemical variables and the achievement of the Iraqi 

champion in throwing the discus

Method of conducting the tests:

- The special strength tests of the rubber ropes 

were conducted on 7/9/2018 at 4:00 pm at the Sports 

Talent Center after the contestant performed a good 

warm-up.

- After a 45-minute rest period, on 7/9/2018, a 

discus test was conducted at the Sports Aptitude Center 

at four in the afternoon under the same conditions, where 

the contestant sat on the chair, holding the disc weighing 

(1 kg), where she threw the disc while the hand extended 

from the level of The shoulder where the contestant was 

given (6) attempts according to the international law of 

athletics, where the successful attempts were analyzed 

from the front and the right side of the contestant. (4)

Statistical means

The researcher used the program (spss) in processing 

the data as it was extracted by: 

Results

Presentation, analysis and discussion of the 

relationship between the special strength of rubber cords 

and some biochemical variables and achievement in 

discus throwing:

Table (1): It shows the relationship between the special strength variables of the rubber ropes and some 
biochemical variables at the stage of the maximum twisting of the trunk before throwing

Variables
The stage of the maximum 
twisting of the trunk before 

throwing
Disk contact fracture stage

AchievementsThe 
special 

strength 
of rubber 

ropes

Shoulder 
angle

Highest 
disk 

height

The 
angle of 

inclination 
of the torso

Shoulder 
angle

Highest 
disk 

height

The 
angle of 

inclination 
of the torso

Angle of 
departure Cruising 

speed

Grip 
strength

0.01 -0.09 0.17 -0.48 -0.74 -0.35 -0.34 -0.13 0.18

The 
maximum 
strength of 
the arms

0.67 -0.72 0.12 0.62 -0.15 0.41 0.45 0.81 0.55

Arm’s 
explosive 

force
-0.81 0.83 -0.57 0.60 0.85 0.28 -0.15 0.27 0.82
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Through Table (1), which shows the relationship 

between the special strength of the rubber cords and 

some biochemical variables and the achievement of 

discus throwing for the Iraqi heroine of the handicapped 

category F55, where we note there is a negative significant 
correlation between the explosive force of the throwing 

arm and the angle of the shoulder at the stage of the 

maximum wicking of the torso before throwing, as well 

as there is a correlation relationship Significant with the 
maximum disk height at the same stage, as well as there is 

a significant correlation with the highest disk height and 
the speed of release in the disc contact break stage and 

the values   were respectively (-0.81), (0.83), (0.85) and 

(0.81) as well as with the achievement, where their value 

reached (0.82) at the level of significance (0.05) and the 
degree of freedom (0.811), where we note from Table 

(1) that the calculated value is greater than the tabular 

value, indicating the significance of the correlation 
0. As for the rest of the other investigated variables, 

when compared to the tabular value, we notice that the 

calculated values the aforementioned is smaller than the 

tabular value, which indicates the lack of significance 
of the association. Shoulder angle in the stage of the 

maximum twisting of the torso The small angle of the 

shoulder increases the explosive force by bringing the 

throwing arm closer to the body of the player to increase 

the forced outcome through two forces acting in the 

same direction (arm strength and trunk strength) as well 

as the spinal injury is a helpful factor in approximating 

the disc and thus decreasing The shoulder angle (5) is 

the significance of the correlation between the explosive 
force of the arm and the highest height of the disc in 

the extreme phase of the torso. The researcher attributes 

this to the increase in the height of the disc working 

to increase the distance travelled as the increase in the 

distance is related to the force and speed of throwing 

(1) As for the significance of the correlation between 
the explosive force of the arm and higher Disc height 

in the disc contact phase and the researcher attributes 

that to increase the explosive force on the target is to 

take a good position and at an appropriate height at the 

moment of launching the disc to achieve the best possible 

distance, and as Muhammad Othman indicated, “beyond 

any doubt that there is a strong correlation between the 

force and the distance obtained.” The higher the force, 

the greater the distance.” (6) Also, there is a significant 
correlation between the explosive force of the firing arm 
and the speed of launch, and the researcher attributes 

that to the characteristic of the force. A fundamental and 

effective role in achieving high achievement, especially 

in firing activities, which depend on the speed of 
launching the tool, and this is what Muhammad Othman 

confirmed that this is only possible with the presence of 
a large force through the ability of the explosive force 0 

and also a correlation appeared between the explosive 

force of the throwing arm and the achievement and the 

researcher attributes that to my position Force and speed 

are a major and effective role in achieving achievement 

in the discus throwing process, and force is the pinnacle 

of the sequence of these characteristics because the high 

level of achievement in throwing competitions depends 

on the speed of the launch of the tool, and this is only 

possible with the availability of high muscle strength 

that emerges through the ability of explosive force (7) 

Presentation, analysis and discussion of the 

relationship between the percentage of special force 

contribution and achievement in discus throwing 

Table (2): Shows the percentage of the contribution 
of special strength training rubber bands to the 

achievement of a discus throw

The researched variables 
related to the rubber bands

the percentage of 
contribution to the 

achievement

Grip strength
0.32

The maximum strength of the 
arms 

0.302

The explosive force of the arm
0.672

The researched variables related to the rubber bands, 

the percentage of contribution to the achievement 

Through the observation of Table (7), it becomes 

clear that the percentage of the special force contribution 

of the rubber ropes, represented by tests of the strength 

of the grip, the maximum strength of the arms and the 

throwing of the medical bill in the completion of the 
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discus throw, where we notice the highest contribution 

rate of achievement was (0.672), which represents 

the explosive force (throwing the medical ball). The 

second contribution was the maximum strength of the 

arms (ping press) and its value was (0.302). The last 

contribution was (0.032), which is the characteristic of 

the maximum strength of the extensor muscles of the 

hand (grip strength).(8) Characteristics regarding discus 

performance and this are what (Muhammad Othman) 

emphasized, “The two elements of great power and quick 

power are among the most important physical elements 

affecting the digital level for throwing competitions,(9) 

so it is natural for the training process to focus on these 

two elements” (10) 

Conclusions

In light of the results achieved, the researcher 

concluded the following:

- There is a significant correlation between the 
explosive force, shoulder angle and maximum height 

of the disc in the stage of the maximum wicking of the 

trunk before throwing 

- There was a significant correlation between 
explosive force, maximum disk height, and firing 
velocity at the stage of disc contact fracture 0

- There was a significant correlation between 
explosive force and discus performance

- The explosive power of the aiming arm contributes 

to the highest percentage in the achievement of discus 

throwing for the physically challenged class F55

- The grip strength of the aiming arm was the 

proportion of the contribution compared to the rest of 

the special strength tests of the rubber ropes 
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Abstract

The present study was conducted to find out the harmful effect of exposure to monosodium glutamate 
(MSG) on laboratory animal weight, hematological and biochemical parameters on rats of 10 -15 weeks 
old and weight of 100-200 g. Whereas, this study was conducted in the Basic Sciences Branch - College of 
Nursing - University of Warith Alanbiyaa From 11/1/2019 to 2/1/2020, the animals were divided into four 
groups

G 1- Control The first group control

G 2- MSG (1.8mg / kg) Group II

G 3 - MSG (1.8 mg / kg) + omega-3 (0.8 mg / kg) Group III

G 4 - MSG (1.8 mg / kg) + omega-3 (1.2 mg / kg) Group IV

Where the four groups were fed according to

The above distribution is according to the concentrations in each group effect of MSG at one oral low dose 
of 1.8 mg/g body wt. on liver and kidney functions in albino rats. The possible protective effect of omega 
3 (at oral dose of 0.8 mg/g body wt.) (at oral dose of 1.2 mg/g body wt.) against MSG induced hepatic and 
renal stress was also investigated of mono-sodium glutamate for 30 days.

The results showed a significant decrease (p <0.05) in blood parameters, including RBC count   5.1 ±0.7 and 
concentration of PCV: 14.5 ±0.33, MCH: 34.5  ± 2.77, MCV: 96.5 ±3.21, MCHC: 34.0  ± 0.89. Compared 
with the control group indicating anemia in MSG treated animals.

There was a significant increase in the biochemical parameters (AST: 216 ± 14.8, ALT 3.6 ± 0.40, ALP144.75 
± 6.55). And also in the Urea - Creatinine kidney standards

Which represents the liver function in animals treated with monosodium glutamate compared with the 
control group, despite a significant increase (P <0.05) in the level of urea 2.70 ± 0.07 and creatinine 0.098 ± 
0.005 in the blood in the animal treated with MSG compared with the control group. 

Keywords: mono sodium glutamate, blood parameters, biochemical 

Introduction

Monosodium glutamate (MSG) is a chemical 

compound with the formula C5H8NNaO4, also known 

as E621, and white crystals [1]. It is used as a dietary 

supplement, is one of the most widely used food additives 

in the world, and is found in the majority of processed 

foods [2]. The combined effect of glutamic acid in 

vegetable protein increases the sensation of flavor eight 
times that of the original ingredients; as a result, its use 

DOI Number: 10.37506/ijfmt.v15i3.16266
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has spread to increase the palatability of protein foods 

and reduce the need for salt. It has the ability to produce 

a distinct flavor known as umami, which improves 
the quality of food [2]. It can be found in a variety of 

processed foods, including canned chips, snacks, soups 

or sauces (canned or packed), frozen foods, and others 
[3]. Monosodium glutamate (MSG) is classified as a safe 
substance by the Food and Drug Administration (FDA) 

in 1959 [4]. However, empirical studies have revealed that 

long-term MSG consumption causes a number of toxic 

effects known as the Chinese restaurant syndrome [4, 5]. 

Sweating, nausea, headache, chest tightness, and burning 

at the back of the neck are symptoms of this syndrome 
[6]. Furthermore, long-term MSG consumption causes an 

increase in appetite, obesity, asthma, poor memory, and 

nerve cell damage; additionally, research has shown that 

MSG can cause brain damage in infants. According to 

those studies, it has been removed from baby food [7, 8]. 

The purpose of this study was to look into the effect of 

MSG exposure on biochemical and blood parameters in 

albino rats. The liver is the mammalian body’s largest 

gland. Hepatocytes have metabolic functions that deal 

with very important processes such as detoxification, 
deamination, transamination, ammonia removal in the 

form of urea, biosynthesis and release of non-essential 

amino acids and plasma proteins with the exception 

of immune gamma globulins, gluconeogenesis, and 

glycogenolysis.

Storage of glycogen, conversion of carbohydrates 

and proteins to lipids, synthesis of lipoproteins, 

phospholipids, and cholesterol, oxidation of fatty acids, 

iron storage as ferritin, and storage of vitamins A, D, and 

B12. A number of functional tests have been developed 

to investigate hepatic status [12-16]. Several enzymes, such 

as alanine amino transferase (ALT) and aspartate amino 

transferase (AST), have been identified to investigate 
hepatic status (AST) [17]. Other tests that are used 

include serum lactic dehydrogenase (LDH), gamma-

glutamyl transferase (GGT), alkaline phosphatases, 

and 5-nucleotidase activities [18-20]. The kidney is a 

paired organ located in the posterior abdominal wall 

whose major functions include the removal of toxic 

metabolites and waste products from the blood as well 

as the regulation of the body’s fluid and electrolyte 

balance [21]. Routine urinalysis is used to assess kidney 

function by measuring serum urea, creatinine, sodium 

and potassium, and serum bicarbonate [13,19-22]. Because 

of their easy, effective, and safe dietary administration 

in a wide range of concentrations, omega 3 (Vitamins) 

play an essential role in almost all biochemical reactions 

and are ideal antioxidants capable of increasing tissue 

protection from oxidative stress [23-24]. Vitamin E (- 

Tocopherol [(-Toc]) is a lipid-soluble, chain-breaking 

antioxidant that protects cell membranes from lipid 

peroxidation [25-28].

Pretreatment with omega 3 (Vitamin E) has been 

shown to be beneficial in preventing formaldehyde-
induced tissue damage in rats [26-29].

The antioxidant activity of vitamin E is suggested by 

its ability to prevent cypermethrin or endotoxin-induced 

oxidative stress in rat tissues [30- 22].

The purpose of this study was to investigate the 

effect of MSG at a low dose of 1.8 mg/g body weight on 

liver and kidney functions in albino rats. The potential 

protective effect of omega 3 (at an oral dose of 0.8 mg/g 

body weight) (at an oral dose of 1.2 mg/g body weight) 

against MSG-induced hepatic and renal stress was also 

investigated [31-32]. 

Materials and Methods

Experiment Design 

The current research was carried out at the Basic 

Medical Sciences Branch - College of Nursing - Warith 

Al-Anbiya University, peace be upon him, at a time 

when The animals were divided into four groups from 

11/1/2019 to 2/1/2020. 40 adult male rats weighing 100-

200 g and aged 10-15 weeks were used in the study. 

The animals were subjected to standard experimental 

conditions, which included temperatures ranging from 

22 to 25 Cºand lighting lasting 12 to 13 hours The animals 

were left for a week to adapt before being randomly 

divided into four groups of ten animals each. The first 
group was fed the standard rat diet and was considered a 

control group, while the second group was fed
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For 30 days, rats were fed the standard rat diet plus 

MSG at a rate of 1.8 g/kg. 

Blood sampling

At the end of the experiment, the animals were 

sacrificed and blood samples were taken directly from 
the heart. Blood samples were taken from each animal, 

ranging from 3-5 ml of blood divided into two parts. 

The first was placed in test tubes containing EDTA to 
perform the blood tests, while the remaining blood was 

placed in a plain test tube until coagulation occurred. The 

serum samples were then separated by centrifugation 

2500-3000 cycles per minute. 

Laboratory analysis

The blood tests were performed using the automated 

sysmex (USA) blood analysis system [9]. The automated 

chemistry auto analyzer, manufactured by the German 

company Human [10], was used to conduct biochemical 

tests. 

Statistical analysis

The data was analyzed with the Statistical Program 

for Social Sciences (SPSS) using a statistical test (T-test) 

at a probability level of (p <0.05). 

Results and Discussion

The current study found a significant decrease (p 
<0.05) in RBC count, Hb concentration, and PCV in 

animals treated with monosodium glutamate compared 

to the control group (Table 1). The reduced number 

of erythrocytes can be attributed to the possibility that 

MSG reduced the half-life of red blood cells, which 

could be due to salt’s direct toxicity on cells. It can also 

be attributed to the effect of salt on bone marrow red 

blood cell stem cells. 

An increase in oxidative stress caused by MSG 

exposure can also explain red blood cell damage [11]. 

Reduced erythrocyte numbers result in a decrease in the 

percentage of PCV and concentration of Hb. MCV and 

MCH are shown in Table (1), indicating a significant 
increase (p <0.05) in their concentrations.

concentrations in the treatment group Increased 

MCV indicates an increase in cell.

dimension (macrocytic). MCV increases in 

pernicious anemia and megaloblastic anemia [12]. while 

in some types of anemia, increased MCH occurs in 

conjunction with large cell size (macrocytic anemia). 

The low concentration of MCHC can be attributed to 

low hemoglobin levels in the blood and decreased PCV, 

which are the main determinants of MCHC, indicating 

anemia [13]. The results of the present study are identical 

to those of [14] and not in accordance with what [15].

The current study’s findings revealed a significant 
increase (p <0.05) in some biochemical parameters 

(Table 2). 

A significant increase in concentrations of AST, 
ALT, and ALP, which represent liver function, was 

observed in animals treated with mono-sodium glutamate 

compared to the control group; this increase can be 

attributed to damage in liver cells, where the greater the 

damage, the greater the increase in hepatocytes the more 

these enzymes are released into the bloodstream [16]. 

Because these food additives cause degeneration 

and destruction of the liver cells and their cellular 

membranes, these enzymes are naturally found inside 

the cells and are released into the bloodstream in the 

event of cell breakage or cell membrane damage [17]. 

The increased concentration of ALP in the serum of 

animals treated with MSG can be attributed to intestine 

and gallbladder damage. This enzyme is found in the 

intestines and gallbladder in addition to hepatic cells [18]. 

Table 2 shows the renal function results, which 

show a significant increase (p <0.05) in serum urea and 
creatinine levels in animals treated with mono-sodium 

glutamate compared to the control. This can be explained 

by a change in the tubular reabsorption threshold, as well 

as the glomerular filtration rate [19]. 

Conclusion 

The current study concludes that MSG has an effect 

on blood parameters by lowering Hb, PCV, RBCs, and 
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MCHC while increasing MCV and MCH. MSG also has an effect on renal and liver functions, as evidenced by 

increased serum creatinine, blood urea, and liver enzymes (ALP, AST, ALT). 

Table 1: Effect of monosodium glutamate on some blood parameters in rats 

parameters
Groups

RBC
x106/
mm3

HB
g/dl

PCV
%

MCV
fl

MCH
pq

MCHC
g/dl

 G 1 Control (normal 
saline)

5.1 ±0.7 

a

14.5 ±0.33

a

45.5 ±0.61

a

96.5 ±3.21

b

34.5  ± 2.77

b

34.0  ± 0.89

a

 G 2 MSG (1.8mg/kg)
4.1 ±0.19

b

12.33 ±0.40

b

38.1 ±1.80

b

109.8 ±2.55

a

37.3 ±3.31

a

30.1  ± 0.34

b

 G 3 MSG(1.8 mg/kg) + 
omega-3 (0.8 mg/kg)

3.8 ±1.10

b

11.99 ±0.80

b

35..02 ±1.30

b

121.03±2.60

a

42.01 ±3.20

a

28.11 ±0.70

b

 G 4 

MSG(1.8mg/kg) + 
omega-3 (1.2 mg/kg) 

4.9 ± 1.80 

b

14.1 ±0.97 

b

39.96 ± 0.99 

b

100.22±3.10 

 b

36.55  ± 2.90 

b

32.99  ± 0.81 

b

Different letters represent significant difference at (p≤0.05). 

Table 2: Effect of monosodium glutamate on some liver and kidney functions in rats 

parameters
Groups

AST (U/L) ALT (U/L) ALP (IU/L) Urea (mg/dl) Creatinine (mg/dl)

G 1 Control (normal 
saline)

216 ± 14.8

b

3.6 ± 0.40

B

144.75 ± 6.55

b

2.70 ± 0.07

b

0.098 ± 0.005

b

G 2 MSG (1.8mg/kg) 258 ± 9.03

a

4.9 ± 0.38

A

166.32 ± 2.65

a

3.90 ± 0.28

a

0.15 ± 0.03

a

G 3 MSG(1.8 mg/kg) + 
omega-3 (0.8 mg/kg)

265 ± 4.03

a

4.5 ± 0.48

A

160.02 ± 3.11

a

3.22 ± 0.44

a

0.13 ± 0.05

a

G 4

MSG(1.8mg/kg) + 
omega-3 (1.2 mg/kg)

222 ± 3.10

a

3.9 ± 1.42

A

150.02 ± 2.10

a

2.80 ± 0.40

a

0.10 ± 0.05

a

Different letters represent significant difference at (p≤0.05). 
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Abstract

This study was to confirm if there was any association between obesity and COVID-19 severity. To achieve 
this destination we collected data from three hospitals for a period extended from 1st of December 2020 t0 
to 28th of February 2021 . The data belong to 183 COVID-19 patients. The patients were 148 men, and 35 
women. Their ages were 33-67 years . all the patient faced severe suffering and hospitalized for different 
periods ( one – two weeks). 26 men and 13 women were with obesity. Percentage of death was 23.07% 
among the obese men, and 30.76% in the obese women. On the other hand there were 122 men and 22 
women without obesity. The percentages of death here were 7.37% and 22.72% respectively. 

Keywords. COVID-19 pandemic, obesity. 

Introduction

An individual is considered over weight when his 

body mass index (BMI) is ≥25.0 to 29.9 kg/m2, and 

regarded obese with BMI ≥30.0 kg/m2. Obesity usually 

increases with age [1]. It is established that people with 

obesity suffer severe respiratory problems when they 

contact respiratory viruses as rhinovirus, influenza, 
coronavirus, and metapnemoruvirus[2]. People with high 

obesity (BMI ≥ 40kg/m2 ) typically hospitalized and 

admitted intensive care units in addition they are with 

risk of fatsalities [3-4]. The probability of hospitalization 

of obese individuals is greater many time than those with 

normal body weight adults[2].

Individual with obesity are more susceptible to 

respiratory infections, airway disease, fatty liver, 

hypertension, depression, type 2 diabetes, cardiovascular 

diseases, and cancer [5]. Mortality rate among obese 

people is 20% more than it is among people with normal 

weight [6]. 

The coronavirus disease 2019 (COVID-19) is a 

contagious disease has emerged at a time the overweight 

and obesity are prevalent in almost all countries of the 

world [7-8]. 

The severe acute respiratory syndrome coronavirus2 

(SARS-CoV-2), the cause of Coronavirus disease 

COVID-19 has alerted worldwide attention[9]. SARS-

CoV-2 is a member of coronaviruses (CoVs) family 

which including single-stranded viruses that are 

known to cause intestinal and respiratory difficulties 
in some of their hosts. Four of them (HCoV-229E, 

HKU1, HCoV-NL63, and HCoV-OC43) cause mild 

respiratory disease in elderly, children, and individual 

with immunosuppressed. Other two members of (CoVs) 

family, severe acute respiratory syndrome coronavirus-1 

(SARSCoV-1), and Middle East respiratory syndrome 

coronavirus (MERS-CoV) can induce severe respiratory 

infection. MERS-CoV and SARS-CoV-1killed more 

than 2000 people[10]. The new member of the family, 

SARS-CoV-2 causes severe respiratory difficulties 
and death [11]. The propagation of SARS-CoV-2 was 

uncontrolled so the World Health Organization (WHO) 

declared it as a pandemic state. In five months COVID-19 
had killed thousands of people and infected millions 

around the world [12]. SARS-CoV-2 transmits from one 

person to another either by direct contact or by sneeze 

and cough in droplets spread by infected individuals. 

The severe acute respiratory syndrome coronavirus2 

binds to transmembrane serine protease 2 (TMPRSS2) 

and to the angiotensin-converting enzyme 2 receptor 

(ACE2) and enters into the invaded cells[13]. ACE2 is 

present in esophagus, kidney, heart, and type 2 alveolar 

cells of the lung[14].
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The more common symptoms of COVID-19 

disease are mild respiratory suffering and rise of body 

temperature. But in less cases symptoms become very 

severe including mental disorder, muscle pain, headache, 

nausea, sore throat, and diarrhea. In elderly and when 

COVID-19 pandemic associated with other diseases the 

mortality is higher[15]. 

Materials and Methods

To perform the study we have returned to four 

hospitals and collected data of 183 coronavirus disease 

2019 (COVID-19) patients. They were 148 men and 35 

women The data included patient records and laboratory 

reports. All the patients were suffering severe symptoms 

and hospitalized for different periods(1-2 weeks), some 

of them admitted intensive care units. The most common 

symptoms of the patients were tiredness, fever, dry 

cough, sore throat, headache, pains and aches, loss of 

smell or taste, conjunctivitis, diarrhea, and discoloration 

of fingers and toes.

According to data we divided the patients into two 

groups.

1- Male group. Included 148 individuals. 26 of 

them were with obesity, and 122 with normal weight.

2- Female group. Included 35 individuals, 13 of 

them were obese, and with 22 without obesity. 

Table 1: distribution of patients.

Groups Obese Without obesity Total

 Men 26 122 148

Women 13 22 35

Total 39 144 183

 Statistical Analysis

The Chi Square test was used for statistical analysis. 

p-value less than 0.05 was taken significant. SPSS 
version 22 has been used for all statistical analyses. 

Results

6 individuals of the obese men died, and the 

percentage of death was 23.07%. on the other hand 9 

men died among those men who were without obesity 

and the percentage of death was 7.37%. The total 

percentage within the men was 10.13%.

Within the women 4 died of the obese, 5 from without 

obesity and the percentages of deaths were 30.76% and 

22.72% respectively. The total death percentage was 

25.71%. 

Table 2: Death and Survivals in each group.

Groups
Obesity Without obesity 

Total
Death Survivals Death Survivals 

Men 6 a 20 b 9 c 113 d 148

Women 4e 9 f 5 g 17 h 35

Total 10 29 14 130 183

Different small letters refer to significant differences at level P ≤ o.o5
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Table 3. Percentage of death in each group

Group
Percentage of death with 

obesity
Percentage of death 

without obesity
Percentage of all death

Men 23.07% a  7.37% b 10.13%

Women 30.76% c  22.72% d 25.71%

Different small letters refer to significant differences at level P ≤ o.o

Discussion

COVID‐19 severity is correlated with different 

factors like diabetes, age, hypertension, in addition to 

obesity[16]. 1t is estimated that an individual with obesity 

sees reduction of 5-20 years in his life expectancy[17]. It 

is known that obesity worsens and increases problem of 

upper and lower respiratory tracts[18]. 

Results of this study also found percentage of death 

was higher significantly in individuals with obesity 
when they infected by COVID-19 pandemic. The 

results consistent with findings that have established 
a correlation between the severity of COVID-19 and 

increase presence of obesity. In New York City a study 

showed that among hospitalized COVID-19 patients, 

prevalence of obese individual were higher than in those 

nonhospitalized[19]. Another study also in New York 

City referred that obesity with COVID-19 could be a 

predictive cause for hospitalization[20]. 

Conclusion 

Obesity is a typical risk factor with different viral 

infections, and there is no probability for COVID-19 to 

be excepted in this aspect. A report from Public Health 

England referred to the presence of association between 

COVID-19 and obesity [21]. In this pandemic individual 

with obesity are clinically vulnerable. Individuals with 

obesity should be with first who receive the vaccine of 
SARS-CoV-2. 
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Abstract 

Introduction: A new chemical compound of zinc oxide (ZnO) solution was used as a suitable an alternative 
contrast agent in computed tomography scan (CT-Scan). The choosing of ZnO solution has distinct in 
electrochemical study in the blood electrolyte. Results: From the results ZnO molecules in the blood media 
acts as an anti-oxidizing reagent that cyclic voltammogram result has reduction current peak at potential of 
-0.75 volt, while the using in routine contrast media in CT-scan is iodine compound; they have an anodic 
peak in the blood medium at +1 volt. Additionally, iodine compounds have many problems through using for 
the patients, but the current using in CT-Scan diagnosis are Iodine compounds for this purpose. Conclusions: 
the good alternative contrast medium using in the CT-Scan without any side effects and high resolution of 
imaging which increased the Hounsfield unit (HU) values   for rabbit’s organs (heart, kidney, and liver), 
compared with other cases through using the routine Iodine contrast media in the same doses. 

Keywords: ZnO Solution; CT-Scan; CV; Rabbit Blood; HU values; Iodine Solution, Heart; Kidney; liver 

Introduction

All scientific researchers have conducted extensive 
research in order to find the safety contrast media which 
used in different radiology techniques (1-5). 

Diagnostic angiography and vascular interventions 

used iodine solution as a contrast agent in CT-scan 

imaging. All people with kidney failure or have allergy 

from using iodine solution as contrast medium can be 

used the alternative contrast medium. The other cause for 

using the alternative contrast media is to improvement 

the imaging of CT-scan and too easy diagnostic the 

diseases (6).

Both iodine and gadolinium contrast is used in 

most radiological diagnoses. These contrast media are 

very important inaccurate diagnoses, which are safe and 

effective when administered correctly. The decrease in 

renal function sometimes observed after the intravenous 

administration of iodine contrast agents is poorly 

understood and is likely to be multifactorial, which is 

the occurrence of renal agent function, and nephrogenic 

systemic fibrosis, which is different diseases that caused 
adverse action related to the use of some existing 

contrast media on gadolinium in patients with chronic 

renal failure (7).

Intravenous radiological contrast, or intravenous 

contrast used in different procedures to improve the 

images and good diagnostic in various radiological 

studies. One of the studies included computerized 

tomography (CT), angiography, and pyelography. The 

diagnostic procedures are performed in the IV radiology 

and heart departments of hospitals in the world. 

Generally, they are used to improve the vision of vessels 

(8).

The pathophysiological mechanisms of contrast-

induced nephropathy were reviewed by Pearson and 

Table. They focus on the kidneys’ response to contrast 

media. Important aspects of the contrast media include 

the route of administration and size, the X-ray attenuation 

method, and the specific chemical composition of the 

DOI Number: 10.37506/ijfmt.v15i3.16268
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contrast medium (9).

Patients with anticonvulsant indications of iodine 

have problems on radiological examination. GdDTPA 

was evaluated as an alternative contrast agent in 

conventional and interventional (10).

In this study, the alternative contrast media of zinc 

oxide solution was chosen in CT-scan technique, which 

has high values of HU in the heart of rabbit comparison 

with iodine contrast medium. 

Materials and Methods 

Materials

Iopromide (Ultravist 370) was received from Bayer 

Pharma AG Company (Berlin Germany) Iodine contrast 

as was used as contrast media in CT-scan. Zinc oxide 

(ZnO) was used from panreac didactic (Barcelone/

Espana). Ketamine 10% and xylazine 2% from Alfasan 

Company (Holland) were used as anesthesia compounds 

in all experiments. The blood samples were received 

from rabbit’s ear, and the entire chemical reagents were 

used in the study were recieved from the manufactures. 

Preparation of 0.5M ZnO

A 0.5 molar solution of pure zinc oxide (Barcelone/

Espana) was prepared in a 10 ml volumetric flask, and 
the powder of ZnO were dissolved in deionized water 

to prducing 0.5M (molar solution) of zinc oxide which 

used as an alternative contrast medium. 

CT-Scan apparatuses 

Philips Brilliance 64 Slice CT-Scanner, 

manufactured; 2012, Cleveland, USA. After injected the 

rabbits with anesthesia with suitable dose by the weight 

of rabbit, Fig. 1 and 2 show the preparation of the rabbit 

to ready for CT-Scan examination. 

Fig. 1: Philips Brilliance 64 Slice CT-Scanner 
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Figure 2: Rabbit in CT-scan for examination 

Cyclic voltammetric apparatuse 

Potentiostat/galvanostat type NuVant Systems Inc. 

(USA) was used in the electrochemical analysis lab.

Cyclic voltammetric cell with three electrodes was 

connected with potentio-state:

a. glassy carbon electrode (GCE) was used as 

working electrode.

b. silver/silver chloride electrode in 3M of KCl 

solution (Ag / AgCl) as a reference electrode.

c. platinum wire (1 mm diameter) was used as a 

counter electrode. 

The three electrodes were immersed in the blood 

medium and connected with the potentio- state and with 

personal computer, which in turn was connected with 

the personal computer as shown in Figure 3. Before 

using GCE, it must be cleaned by a sonic technique for 

10 - 15 min (11).

Fig. 3. Cyclic voltammetry parts
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Results and Discussion

The CT-Scan technique is one of the methods 

used in the radiological diagnosis of various diseases. 

To enhance the accuracy of CT imaging, iodine 

solution is used as injectable contrast media. X-ray 

iodine attenuation is not effective in clinical computed 

tomography that uses high-energy X-rays. Because of 

these limitations, iodine-fortified nano-chemical contrast 
agents that can increase circulation time and reduce side 

effects have been developed in addition to Iodine (12). 

CT-Scan study

The rabbits were examined in a CT-Scan to checking 

the image of the heart, kidney, and liver. The rabbits 

were divided into three groups; the first group is the 
group that studied rabbits by CT-scan before (pre) using 

contrast media. The second group was injected with 

different doses of iodine (350 mg/ml) contrast medium 

1, 2, 3, 4, and 5 ml. The third group was injected with 

different doses of alternative contrast medium of 0.5M 

zinc oxide solution 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, and 5 ml. 

as in the following examinations: 

1.CT-Scan test of rabbit’s heart 

This examination was taken for the heart organ 

before using any contrast media, the others injected with 

the iodine contrast (350 mg/ml) and with the alternative 

contrast ZnO solution (0.5 M). The main factor which 

used to evaluation the resolution of imaging of CT-Scan 

is Hounsfield unit (HU) values. 

Hounsfield unit (HU): the absorption coefficient 
unit of the radiative transparency of a material; the 

normal value of HU for water is equal to = 0 HU, for 
air is = -1000 HU and for bone is equal to 1000 HU, the 
HU values are reported in CT for each case taken for the 

tested rabbits as in the following (3):

The CT-scan imaging of the angiographic tests was 

taken to study the rabbits into three exams. 

A. Checking the heart before using the contrast 

medium (native). It was found from the results as in 

Figure 4 of the heart of rabbit pre of contrast agent, and 

the value of the clarity of the heart of the HU value was 

48 as illustrated in table 1.

B. The CT-scan of the heart test with iodine contrast 

agent which showed in Figures 5a,b,c,d, and e with HU 

values of heart organ have 80, 146, 201, 353, and 407 

when using the doses of iodine (350 mg/ml) 1, 2, 3, 4, 

and 5 ml respectively. 

C. Cardiac examination using alternative contrast 

medium of zinc oxide (0.5 M) solution which illustrated 

in Figure 6a,b,c,d, and e, it was found an enhancement 

of the heart CT-scan imaging by higher HU values 

compering with the HU values at iodine and native case. 

Table 1 discusses the HU values when used alternative 

contrast agent of ZnO solution of 86, 213, 320, 360, and 

465 with different doses of 1-1.5, 2-2.5, 3-3.5, 4-4.5, 

and 5 ml. respectively, It is noted that the results of the 

examination using the alternative contrast medium (ZnO 

solution) gave encouraging results and higher than what 

was shown in the case of using iodine solution, moreover 

the safety of using ZnO solution. 

2.CT-scan examination of rabbit’s kidney 

The CT-scan imaging of the kidney organ was 

examined at three cases as in the following:

A. studies the kidney organ without using the 

contrast medium (native). It was found from the results 

that the HU value was 48 as illustrated in table 1.

B. The CT-scan of kidney organ examination using 

an iodine contrast medium which has the HU values 

of 80, 146, 201, 353, and 407 when using the doses of 

iodine (350 mg/ml) at 1, 2, 3, 4, and 5 ml respectively as 

illustrated in table 1. 

C. kidney examination using alternative contrast 

medium of zinc oxide (0.5 M) solution which illustrated 

in Figure 7a,b,c,d, and e, it was found an enhancement of 

the kidney organ CT-scan imaging by higher HU values 

compering with the HU values at iodine and native case. 

Table 1 discuss the HU values when used alternative 

contrast agent of ZnO solution of 60, 69, 72, and 78 

and with different doses of 1-1.5, 2-2.5, 3-3.5, 4-4.5, 

and 5 ml. respectively, It is noted that the results of the 

examination using the alternative contrast medium (ZnO 
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solution) gave encouraging results and higher than what 

was shown in the case of using iodine solution, moreover 

the safety of using ZnO solution. 

3.CT-scan examination of rabbit’s liver 

The CT-scan imaging of the liver organ was 

examined at three cases as in the following:

A. studies the liver organ without using the contrast 

medium (native). It was found from the results that the 

HU value was 49 as illustrated in table 1.

B. The CT-scan of liver organ examination using an 

iodine contrast medium which has the HU values of 58, 

67, 73, 78, and 93 when using the doses of iodine (350 

mg/ml) at 1, 2, 3, 4, and 5 ml respectively as illustrated 

in table 1. 

C. liver examination using alternative contrast 

medium of zinc oxide (0.5 M) solution which illustrated 

in Figure 8a,b,c,d, and e, it was found an enhancement 

of the liver organ CT-scan imaging by higher HU values 

compering with the HU values at iodine and native case. 

Table 1 discusses the HU values when used alternative 

contrast agent of ZnO solution of 69, 75, 81, 84, and 

91 with different doses of 1-1.5, 2-2.5, 3-3.5, 4-4.5, 

and 5 ml. respectively, It is noted that the results of the 

examination using the alternative contrast medium (ZnO 

solution) gave encouraging results and higher than what 

was shown in the case of using iodine solution, moreover 

the safety of using ZnO solution. 

Table 1: HU values of heart, kidney, and liver of rabbits at different contrast media

Liver(HU) Kidney(HU)  Heart(HU)  Dose(ML)  Contrast medium

49   48    48       ---Native   

58   57    58    1    Iodine (1.4M)  

65   58    146    2    

69   61    210    3    

72   65    353    4    

75   67    407    5    

67   60    72    1   ZnO(0.5M)  

73   68    165    2   

77  71   231    3   

83  76    346    4   

92  78    448    5   
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Fig. 4: CT-Scan imaging of the heart before using contrast media (Native)

Fig. 5a: CT-Scan imaging of the heart after injected with Iodine (135 mg/ml) solution at 1ml .
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Figure 5c: CT-Scan imaging of the heart after injected with ZnO (72 mg/ml) solution at 1ml media at dose of 
1ml.

Fig. 6c: CT-Scan imaging of liver with iodine (135 mg/ml) at dose of 1ml. 
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Fig. 6d: CT-scan imaging of rabbit’s heart with ZnO (5 M) as alternative contrast media at dose of 1ml. 

Cyclic voltammetric study

Cyclic voltammetry study of the Iopromide 

(Ultravist 370) compound in the blood medium

Iopromide complex is the common contrast reagent 

for CT-scan imaging at present. It also showed the 

chemical and physical properties in the blood electrolyte 

as an oxidant compound, which showed many oxidation 

current peaks in the blood medium, and enhanced the 

peak as shown in Fig. 9. to avoid the complications of the 

iodine contrast medium that may cause death in specific 
cases or permanent diseases, and at the same time, the 

diagnosis required for this technique is not used (13, 14). 

Fig. 9: cyclic voltammogram of Iodine in rabbit’s blood medium on glassy carbon electrode versus Ag/AgCl 
as reference electrode at 0.1 Vsec-1
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Effect of zinc oxide solution in the rabbit’s blood 

medium

Zinc oxide solution was used as an alternate 

contrast agent in CT-Scan, and it was studied by cyclic 

voltammetric technique. ZnO solution has good physical 

chemical-properties in the electrochemical field with 

blood medium. The study found that ZnO in the blood 

acts as an antioxidative agent as shown in Fig.10, that 

cathodic current peak of Zn (II) in the potential region 

of -0.65 V without appearing any oxidation peak, so the 

ZnO compound can be used as a safety contrast medium 

in CT-Scan technique. Therefore, ZnO solution can be 

said as a good alternative contrast media (15-17).

Fig. 10: cyclic voltammogram of ZnO solution in rabbit’s blood medium on GCE versus Ag/AgCl as 
reference electrode at 0.1 Vsec-1. 

Conclusion 

The ZnO solution is considered a safe compound 

to be used as an alternate contrast agent without any 

effective on the blood components in CT-scan diagnosis. 

In the electrochemical analysis of ZnO solution which 

appeared only one cathodic current peak in the blood 

medium, while the Iodine complex contains the 

oxidation current peak, so ZnO is an antioxidant solution 

and Iodine solution is the oxidizing compound. ZnO 

solution can be used as good alternative contrast due to 

the improved imaging to diagnose abdominal organs as 

in rabbit heart, kidney, and liver. When using a different 

contrast medium, the Hounsfield unit values (HU) are 
very high (ZnO). The heart organ has a HU value of 72 at 

a dosage of 1 ml, and the iodine complex has a HU value 

of 58. Since CT scan resolution is higher in ZnO solution 

than in iodine complex, and side effects are more severe 

in iodine complex but not in ZnO, we recommend using 

ZnO solution as an alternative contrast medium in CT-

scan diagnosis. 
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Abstract

Background: An episiotomy is a surgical incision through the perineum made to provide sufficient area for 
the delivery of the infant. It is one of the most common medical procedures performed among prim porous 
women, and has an aim to avoid lacerations of the perineum and rectum. Nowadays, according to different 
obstetric protocols, 10-90% of delivering woman will have episiotomy, depending on which part of the 
world they are having delivery morbidity. This study aimed to assess the knowledge and practice regarding 
episiotomy and perianal care among primiporous women, in Erbil city. 

Methods: A descriptive study was conducted at postpartum units of Maternity Teaching Hospital in Erbil 
city, during 2020. A purposive sample of 200 prim porous women was recruited to study. Data collection was 
performed through using a questionnaire format for interviewing the participants. The data were analyzed 
using descriptive and inferential statistical analysis.

Results: the study findings revealed that the majority of the samples were within the age group 26-33 old, 
majority of prim porous women they don’t have adequate knowledge and practice regarding Episiotomy 
and Perennial Care and have inadequate knowledge and practice regarding Episiotomy and perennial Care 

Conclusions: Majority of prim porous women had poor knowledge and practice regarding Episiotomy 
and perennial Care. The study recommended increasing effort at improving awareness and knowledge on 
episiotomy among ANC clients by including it in the health talks given during ANC visits. Women are 
adequately informed and counseled before an episiotomy is given to them.

Keywords: Assess, episiotomy care, prim porous women , Knowledge, Practice.

Introduction

The term episiotomy refers to the intentional incision 

of the vaginal opening to hasten delivery or to avoid or 

decrease potential tearing. Common reasons to perform 

an episiotomy include prolonged second stage of labor; 

fetal distress; vaginal delivery requires assistance with 

use of forceps or a vacuum extractor; breech presentation; 

twin or multiple deliveries; large-sized baby; abnormal 

position of the baby’s head; and when the mother has a 

history of pelvic surgery [1] Nowadays, there is general 

agreement on the restrictive use of episiotomy. Although 

episiotomy should be done only when indicated, many 

countries still practice it routinely [2]. However, some 

possible complications, such as wound infection, 

wound dehiscence, blood loss, severe pain and the risk 

of OASIS have led to efforts to reduce the overuse of 

episiotomy, which started more than 30 years ago [3] 

.Additionally, many studies have reported that the rate 

of perineal tears may increase with routine episiotomy 

use [4].The rates of episiotomy vary between countries 
[5]. One European study reported episiotomy rates 

from 3.7% in Denmark to 75% in Cyprus [6] .In Arab 

countries the rates of episiotomy are still high: 41.4% 

in Jordan [7] .52.2% in Saudi Arabia, 62% in Lebanon 

and 64% in United Arab Emirates [8] .According to two 

previous studies conducted in Kurdistan, most of the 

midwives reported that the rate of episiotomy was high 

in their hospitals. They attributed this to the common 

DOI Number: 10.37506/ijfmt.v15i3.16269



5266    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

practices of midwives and obstetricians and policies 

of the hospitals in their health system [9].Care of the 

episiotomy wound begins immediately after delivery 

and should include a combination of local wound care 

and pain management. During the first 12 hours after 
delivery, an ice pack may be helpful in preventing both 

pain and swelling of the site of the episiotomy [10]. The 

incision should be kept clean and dry to avoid infection. 

Frequent sitz baths (soaking the area of the wound in 

a small amount of warm water for about 20 minutes 

several times a day), can help keep the area clean. The 

episiotomy site should also be cleaned after a bowel 

movement or after urination; this can be accomplished 

with use of a spray bottle and warm water. A spray 

bottle may also be used during urination to decrease 

the pain that occurs when urine comes in contact with 

the wound. After the site has been sprayed or soaked, 

the area should be dried by gently blotting with tissue 

paper (or a hair dryer can be used to dry the area without 

the irritation of abrasive paper [11]. The severity of a 

vaginal episiotomy or tear is often referred to in degrees, 

depending on the extent of the incision and/or laceration. 

Third- and fourth-degree episiotomies involve incision 

of the anal sphincter or the rectal mucosa. In these cases, 

stool softeners may be employed to prevent further 

injury or re-injury of the episiotomy site. To facilitate 

the healing of a larger wound, a patient may be kept on 

stool softeners for more than a week [12]. Several studies 

have evaluated the use of different pain medications in 

the management of pain associated with episiotomies. 

The no steroidal, anti-inflammatory medications, such 
as ibuprofen, have consistently been found to be the 

best type of pain reliever. However, acetaminophen 

has also been used with encouraging results. When a 

large episiotomy has been performed, the doctor may 

prescribe a narcotic medication to help ease the pain [13]. 

Patients should avoid the use of tampons or douches in 

the postpartum period to ensure proper healing and to 

avoid re-injury of the area. Patients should be instructed 

to abstain from sexual intercourse until the episiotomy 

has been reevaluated and is completely healed. This may 

take up to four to six weeks after delivery [14]. There are 

few studies in the country reporting the high rate of 

episiotomy; however, there is a lack of data concerning 

women’s knowledge and practices regarding episiotomy 

and perineal care. Henceforth, the aim of this study is 

to assess primiparous women’s knowledge and practices 

regarding episiotomy and perineal care in Kurdistan 

Region of Iraq. 

Objectives: 

The objectives of the study are to

1- Assess socio-demographic characteristics of 

women 

2- Assess the knowledge and practice regarding 

episiotomy and perianal care among primiporous 

women.

3- Find out association between some socio-

demographic variables and women’s knowledge and 

practice. 

Methods

Research design of the study: A descriptive cross-

sectional study was carried out.

Setting of the study: The study was carried out in 

Maternity Teaching Hospital in Erbil city.

Date of conducting the study: The study was begin 

after obtaining the ethical approval. 

Study sample:

A purposive sample consisting of primiparous 

women who admitted to postpartum units of Maternity 

Teaching Hospital; after obtaining their agreement for 

participation in the study .

Instrument for data collection: A questionnaire 

was used for data collection and it includes three parts: 

First part: Socio-demographic information of 

mothers (age, gender, level of education, occupation…

etc.). 

Second part: Information about obstetric history

Third part: Information regarding knowledge and 

practice regarding episiotomy and perianal care.
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Methods of data collection: Data were collected 

through face-to-face interviewing mothers by the 

researchers.

Pilot study: A pilot study was conducted on a 

sample of newly mothers to determine the reliability of 

the questionnaire.

Validity and reliability of the instrument: Content 

validity of the questionnaire was tested by a panel of 

experts.

Data analysis: The data were organized and 

analyzed by used Statistical Package for Social Science 

(SPSS) Version 21. 

Ethical consideration:

Prior to data collection the agreement of ethical 

committee in College of Nursing/Hawler Medical 

University and the official permission from the 
Directorate of Health- Erbil was obtained. In addition, 

pregnant women’s participation were on voluntary basis 

and anonymity will be guaranteed. 

Methods

A descriptive study design was used to assess 

Knowledge and Practices regarding Episiotomy and 

Perineal Care among Primiporous Women. This study 

was carried out from September 2020 to April L2020, 

at Maternity Teaching Hospital public hospitals in Erbil 

city. A purposive sample consisted from 200 Primiporous 

Women providing mothers care were selected from 

Postpartum Maternity Teaching Hospital at Erbil City. 

The researcher constructed questionnaires for interview 

techniques after an extensive review of relevant 

literatures. The questionnaire included three parts: First 

part: A format about socio demographic information of 

Primiporous Women Second part: Primiporous Women 

knowledge Episiotomy and Perineal Care among 

Primiporous Women Third Part: Practical knowledge 

Episiotomy and Perineal Care among Primiporous 

Women Content validity of the questionnaire was 

checked initially by panels of five experts specialized in 
maternity and medicines, A pilot study was conducted 

on a purposive sample of 20 Primiporous Women to 

determine the reliability of the questionnaire. After two 

weeks the same Primiporous Women were selected 

to assess the same items among Primiporous Women 

from pediatric and maternity teaching hospitals. The 

participants of the pilot study were included in the main 

study sample. The reliability of tool was computed, 

and the correlation was 0.86, which was statistically 

adequate. The collected data have been analyzed by 

using the Statistical Package for Social Science (SPSS, 

Version 23). The Descriptive statistical analysis was 

frequency, percentage, mean, and standard deviation, 

while chi-square, Fisher exact test, used for identifying 

for inferential analysis. The association P-value of ≤ 
0.01 has been considered significance.

Results

Table 1: Socioeconomic information of the Prim porous women N=200

Variables F %

Age group

18-25 83 41.5%

26-33 85 42.5%

34-41 32 16.0%

M ± SD 27.3950 ± 5.82396

Level of education

Illiterate 34 17.0%

Primary School 144 72.0%

Secondary School 22 11.0%
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Economic Status

High 0 0.0%

Sufficient 66 33.0%

Poor 134 67.0%

Residential area

Urban 138 69.0%

Rural 31 15.5%

Suburban 31 15.5%

Religion
Muslim 196 98.0%

Christian 4 2.0%

Table 1: Show that 42% of the samples were within age 26-33 years, the mean score and standard deviation 

(SD) of their age was 27.3950 ± 5.82396. The highest percentages 72% of the sample were of Level of education 

mothers were primary School graduates, and shows the majority samples of Economic Status were poor 67% and the 

Residential area of mother 69% of mothers were from Urban. The highest percentages of Religion 98percentage of 

the sample were Muslim

Table 2: Knowledge regarding Episiotomy and Perianal Care among participants N=200

Items
Adequate Inadequate

F % F %

An episiotomy is a cut made by a healthcare professional into the 
perineum and vaginal wall to make more space for your baby to be born.

109 54.5% 91 45.5%

Episiotomy should need stitches to repair it. 97 48.5% 103 51.5%

An episiotomy is done using local anesthetic to prevent pain. 97 48.5% 103 51.5%

An episiotomy may also be done if baby needs to be born quickly. 81 40.5% 119 59.5%

An episiotomy may also be done if women at risk of a serious perennial 
tear.

77 38.5% 123 61.5%

After having an episiotomy, it is normal to feel pain or soreness for 2-3 
weeks after giving birth.

64 32.0% 136 68.0%

Is it important to particularly walking or sitting? 55 27.5% 145 72.5%

The skin part of the wound usually heals within a few weeks of birth, and 
after that, you should feel much less raw and tender.

58 29.0% 142 71.0%

A few women will have excessive scar tissue from a previous episiotomy 
and because scar tissue does not stretch these women may need a repeat 
episiotomy to prevent excessive tearing.

54 27.0% 146 73.0%

Should visit a healthcare professional if your episiotomy is bleeding? 90 45.0% 110 55.0%

One of the episiotomy benefits are that assists women to facilitate the 
birth of the baby.

81 40.5% 119 59.5%

Should take vitamin C to help healing the episiotomy . 73 36.5% 127 63.5%

Should visit a healthcare professional if your stitches become painful or 
become smelly.

96 48.0% 104 52.0%

Cont... Table 1: Socioeconomic information of the Prim porous women N=200
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Table 2: The Knowledge regarding episiotomy 

and perianal care among prim porous women, the 

majority samples 54.5% was adequate knowledge about 

women was an episiotomy is a cut made by a healthcare 

professional into the perineum and vaginal wall to 

make more space for baby to be born was adequate and 

the highest percentages 51.5% of sample episiotomy 

should need stitches to repair it was inadequate same 

percentages and the same result an episiotomy is done 

using local anesthetic to prevent pain while the majority 

samples was Inadequate 59.5% was may also be done if 

baby needs to be born quickly , the highest percentages 

61.5% was Inadequate knowledge about done if women 

at risk of a serious perennial tear , the majority samples 

was inadequate 68.0% knowledge about after having 

an episiotomy, it is normal to feel pain or soreness for 

2-3 weeks after giving birth, the highest percentages 

72.5%was inadequate knowledge about important to 

particularly walking or sitting, the majority samples 

71.0% was inadequate knowledge about the skin part of 

the wound usually heals within a few weeks of birth, and 

after that you should feel much less raw and tender, the 

highest percentages 73.0%was Inadequate knowledge 

about a few women will have excessive scar tissue from 

a previous episiotomy and because scar tissue does not 

stretch these women may need a repeat episiotomy 

to prevent excessive tearing, The majority samples 

55.0%was Inadequate knowledge about Should visit a 

healthcare professional if episiotomy was bleeding, the 

highest percentages 59.5%was Inadequate knowledge 

about one of the episiotomy benefits are that assists 
women to facilitate the birth of the baby, the majority 

samples 63.5%was Inadequate knowledge about should 

take vitamin C to help healing the episiotomy, the 

highest percentages 52.0%was inadequate knowledge 

about should visit a healthcare professional if stitches 

become painful or become smelly. 

Table 3: Practical knowledge regarding Episiotomy and Perianal Care of patients

Items Adequate Inadequate

F % F %

Is it important to keep the area clean? 170 85.0% 30 15.0%

Is it only water used to wash episiotomy area? 170 85.0% 30 15.0%

Do you wash or shower at least once a day? 154 77.0% 46 23.0%

Do you change sanitary pads how many hours? 134 67.0% 66 33.0%

Do you wash your hands both before and after going to the toilet or changing 
your sanitary pads?

109 54.5% 91 45.5%

Do you wash your hands to reduce the risk of episiotomy infection? 96 48.0% 104 52.0%

Do you drink at least 2 liters of water every day to prevent burning sensation 
during urination?

86 43.0% 114 57.0%

Do you eat a healthy balanced diet (for instance fruit, vegetables, cereals, whole 
meal bread and pasta)?

82 41.0% 118 59.0%

Do you take drug to prevent pain and infection? 78 39.0% 122 61.0%

Is it important to avoid constipation? 75 37.5% 125 62.5%
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The stitches can irritate as healing takes place but this is normal. 77 38.5% 123 61.5%

Do you pour lukewarm water over the episiotomy area when urinating? 71 35.5% 129 64.5%

Should be the incision kept clean and dry to avoid infection? 75 37.5% 125 62.5%

Do you wash genital area with sodium bicarbonate? 70 35.0% 130 65.0%

Do you lift anything heavy? 71 35.5% 129 64.5%

Table 3: The majority samples 85.0%was adequate 

about Practical knowledge regarding Episiotomy and 

Perianal Care of Mother about important to keep the 

area clean and only water used to wash episiotomy area. 

the highest percentages 77.0%was adequate about wash 

or shower at least once a day and the majority samples 

67.0%was adequate about change sanitary pads and the 

highest percentages 54.5was Inadequate about wash your 

hands both before and after going to the toilet or changing 

your sanitary pads. The highest percentages 52.0%was 

Inadequate about wash your hands to reduce the risk of 

episiotomy infection. The majority samples 57.0%was 

inadequate about Practical knowledge drink at least 2 

liters of water every day to prevent burning sensation 

during urination, the highest percentages 59.0%was 

Cont... Table 3: Practical knowledge regarding Episiotomy and Perianal Care of patients

Inadequate about you eat a healthy balanced diet (for 

instance: fruit, vegetables, cereals, whole meal bread 

and pasta). The majority samples 61.0%was inadequate 

about take drug to prevent pain and infection. The 

majority samples 62.5% was adequate about important 

to avoid constipation, the highest percentages 61.5% 

was Inadequate about the stitches can irritate as healing 

takes place but this is normal. The majority samples 

64.5%was inadequate about pour lukewarm water 

over the episiotomy area when urinating, the highest 

percentages 62.5%was Inadequate about Should be the 

incision kept clean and dry to avoid infection and the 

same result the majority samples 65.0%was Inadequate 

about wash genital area with sodium bicarbonate. The 

highest percentages 64.5% was Inadequate about the lift 

anything heavy
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Table 4: Overall Knowledge 

F %

Overall Knowledge 

Poor Knowledge 113 56.5%

Fair Knowledge 34 17.0%

Good Knowledge 53 26.5%

The Knowledge regarding episiotomy and perianal care among prime porous, the majority samples Overall 

Knowledge 56.5%were poor knowledge while the minorities 26.5%were good Knowledge 

Table 5: Overall Practical Knowledge 

F %

Overall Practical Knowledge

Poor Practice 83 41.5%

Fair Practice 46 23.0%

Good Practice 71 35.5%

The Practical Knowledge regarding Episiotomy and Perianal Care among Prime porous, the majority samples 

Overall Practical Knowledge 41.5%were poor practice but the minorities 35.5%were good practice Knowledge.

Table 6: Association between Socio economic data with overall Knowledge

Socioeconomic Variable

Overall Knowledge
P

Value
Poor Knowledge Fair Knowledge Good Knowledge

F % F % F %

Age group

18-25 43 38.1% 12 35.3% 28 52.8%

0.07226-33 50 44.2 % 13 38.2% 22 41.5%

34-41 20 17.7% 9 26.5% 3 5.7%

Level of 
education

Illiterate 22 19.5% 3 8.8% 9 17.0%

0.005Primary School 86 76.1% 22 64.7% 36 67.9%

Secondary School 5 4.4% 9 26.5% 8 15.1%

Economic 
Status

High 0 0.0% 0 0.0% 0 0.0%

0.001>Sufficient 15 13.3% 22 64.7% 29 54.7%

Poor 98 86.7% 12 35.3% 24 45.3%

Residential 
area

Urban 71 62.8% 26 76.5% 41 77.4%

0.002Rural 26 23.0% 5 14.7% 0 0.0%

Suburban 16 14.2% 3 8.8% 12 22.6%

Religion
Muslim 110 97.3% 34 100.0% 52 98.1%

0.624
Christian 3 2.7% 0 0.0% 1 1.9%
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Table 6: The table shows the association between 

Socio economic data with overall Knowledge regarding 

Episiotomy and Perianal Care among Prim porous. The 

highest percentages 52.8%%Age group the samples 

were within age 18-25years were good Knowledge. The 

highest percentage76.1% the sample were of level of 

education mothers were primary School graduates were 

poor knowledge, and shows the majority86.7%samples 

of Economic Status were Poor Knowledge . The 

Residential area of mothers highest percentages 77.4% 

were from Urban were good Knowledge, finally the 
majority 98.1%samples of Religion were Muslim

Table 7: Association between Socio economic data with Overall Practical Knowledge

Socioeconomic Variable

Overall Practical Knowledge

P
Value

Poor Practice Fair Practice Good Practice

F % F F % F

Age group

18-25 31 37.3% 21 45.7% 31 43.7

0.53526-33 41 49.4% 16 34.8% 28 39.4

34-41 11 13.3% 9 19.6% 12 16.9

Level of 
education

Illiterate 16 19.3% 6 13.0% 12 16.9

0.001Primary School 66 79.5% 35 76.1% 43 60.6

Secondary School 1 1.2% 5 10.9% 16 22.5%

Economic 
Status

High 0 0.0% 0 0.0% 0 0.0%

0.001>Sufficient 10 12.0% 12 26.1% 44 62.0%

Poor 73 88.0% 34 73.9% 27 38.0%

Residential 
area

Urban 64 77.1% 19 41.3% 55 77.5%

0.001>Rural 7 8.4% 16 34.8% 8 11.3%

Suburban 12 14.5% 11 23.9% 8 11.3%

Religion

Muslim 83 100.0% 43 93.5% 70 98.6%

0.037

Christian 0 0.0% 3 6.5% 1 1.4%

Table 7: The table shows the Association between 

Socio economic data with Overall Practical Knowledge 

that the highest percentage 49.4% of the samples age 

were within 26-33were poor Practice. The majority 

79.5%percentage of level of education were Poor 

Practice. The highest 88.0% percentages of the samples 

Economic Status were Poor Practice. The majority 

77.5% of Residential area Urban were good practice. The 

highest percentage 100% of the samples were Muslim
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Discussion

According to discussion and interpretation of 

the study findings researchers concluded analyses of 
demographic characteristics revealed that the highest 

percentages of mothers were within the age group 

26-33 years old and mothers were primary School 

graduates. This finding is in contrast to a study carried 
out by CAROCI AS in 2018which aimed for evaluation 

of age of primiparous women about the knowledge of 

episiotomy [15].When Analyses of Knowledge regarding 

episiotomy and perianal care among prime porous, the 

majority samples Overall Knowledge were poor. This 

finding is in contrast to a study carried out by WHO’s 
2016 State of inequality report indicates that women who 

are poor, least educated and residing in rural areas have 

lower health intervention coverage and worse health 

outcomes than the more advantaged women . Therefore, 

by reducing the “fear of cutting”, with a clearly 

communicated policy of selective/restrictive episiotomy, 

the intervention might have a positive impact on health 

equity by increasing facility-based birth coverage among 

disadvantaged women.[16]. I n this study found that the 

Practical Knowledge regarding Episiotomy and Perianal 

Care among Prime porous, the majority samples Overall 

Practical Knowledge were poor practice, as we know 

puerperal sepsis is an important public health problem 

contributing to maternal morbidity and mortality the 

study agree with study done by Mrs. Shalilaja to assess 

the effect of structured teaching program me regarding 

perianal care among primpara mothers in postnatal ward 

in Sekcted Hospitals in Maharashtra, she found before 

teaching program gave to Prime porous was poor practice, 

then after take structured teaching program regarding 

perianal care among primpara mothers became good 

Knowledge Practical [16]. The alarming lack of evidence-

based knowledge practice in primiparous women 

has to be addressed by education of mothers, regular 

obstetric clinical audits and team feedback to support 

greater adherence to updated guidelines by the entire 

obstetrical team. Additionally, educational interventions 

to reduce the rates of episiotomy complication in Erbil 

are mandatory, as they have been effective in one of the 

study hospitals 

Conclusion

According to discussion and interpretation of the 

study findings researchers concluded that majority 
of primiparous women have poor knowledge level 

about episiotomy and perianal care. Researchers 

recommended establishing health education program for 

primiparous women in hospital regarding information 

about episiotomy and perianal care in Erbil city the rate 

of episiotomy is still high in primiparous women in Erbil 

city as it is routinely done for the majority of women 

who deliver vaginally for the first time. Non-evidence-
based knowledge of practices related to episiotomy and 

perianal care are widespread, suggesting that education 

of primiparous women, adherence to updated guidelines, 

implementing mothers and interventions are needed to 

rise the knowledge and practice about episiotomy and 

perianal care among primiparous women in Erbil city . 

There is need to increase effort at improving awareness 

and knowledge on episiotomy and perianal care among 

ANC clients by including it in the health talks given 

during ANC visits. Similarly, it is important that women 

are adequately informed and counseled before an 

episiotomy is given to them. 
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Abstract

To evaluate the effects of tylvlosin on biochemical parameters in broiler chicken, twenty broiler chicks 
(Ross 308) aged 21 days old and weight 600-800 gm was divided into two equal groups, the first one was 
control group (G1) and the second one was treated group (G2). G1 dosed with 1ml/kg of body weight of 
normal saline while G2 dosed with 25mg/Kg of body weight of Tylvalosin. Blood samples were collected 
with plain tubes for serum collection after 4 days of treatment. The serum was used to evaluate ALT, AST, 
Alkaline phosphatase, Albumin and Urea, Uric acid, and total protein and bilirubin. The results showed a 
significant increase in total bilirubin in G2 as compared with G1, while other parameters didn’t show any 
significant changes between the two groups.

In conclusion, Tylvalosin can be used safely in chickens without affecting liver and kidney functions. 

Keywords: Tylvalosin, Broiler, biochemical

Introduction

Poultry development is increasing 

disproportionately. Poultry constitutes around 33% of 

the world’s meat intake, which is projected to rise by 

2-3% each year. Livestock production is very vulnerable 

to climate change; except for chickens, all livestock 

have a natural benefit. Poultry meat and other items are 
the most effective nutrition. Yet poultry processing faces 

crucial holes in its expertise that need to be identified by 
the institutions of study and the various studies that are 

being conducted (1).

Macrolides are selective against Gram-positive and 

certain Gram-negative bacteria. Macrolides contain 

compounds that have structural similarity to the same 

compounds in cyclodextrins. This lactic acid may be 

bound to sugars by glycosidic bonds (2).

Acetylisovaleryltylosin tartrate (aivlosin) is an 

antimicrobial of the macrolide community with action 

against Gram-positive, certain bacteria of Gram-

negative as well as mycoplasma. This medication is used 

widely for treating mycoplasmosis in Latin America (3). 

Tylvalosin antibiotic is widely used in poultry farms 

to manage respiratory infections with the prescribed 

dosage of 25 mg/kg for 3 days (4). 

This study aimed to evaluate the effects of tylvlosin 

on some biochemical indices in broiler chicken. 

Materials and Methods

  Twenty broiler chicks (Ross 308) aged 21 days old 

and weighing 600-800 gm were divided into two equal 

groups, the first one was the control group (G1) and the 
second one was the treated group (G2). G1 dosed with 

1ml/kg of body weight of normal saline while G2 dosed 

with 25mg/Kg of body weight of Tylvalosin (Avilosin®, 

Eco company, UK) according to the manufacturer, the 

doses was repeated for three consecutive days. On the 

fourth-day blood samples were collected with plain 

test tubes and serum was obtained by centrifuging the 

samples and kept in the deep freeze. Blood biochemical 

parameter was made by using kits of ALT, AST, 

Alkaline phosphatase, Albumin and urea (Biosystems, 

Spain), Uric acid, and total protein (Liolab, France) and 
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bilirubin (Biomaghreb, Tunisia). The result was statically analyzed by T-test (independent samples test) by using 

SPSS software (IBM®, SPSS® statistics, version 26). 

Results

The normal biochemical indices of the control group were illustrated in (table 1), these include total protein 

1.33, Albumin 18.13, AST 200.66, ALT 2.71, ALP 5436, Total bilirubin 27.56, Direct bilirubin 58.7, Urea 4.99, 

Creatinine 0.59, and uric acid 4.67. 

Table 1: Descriptive statistics of G1(control group) biochemical parameters with P-value of Levene’s Test 
for Equality of Variances.

 

Biochemical parameters Mean SEM SDM Maximum Minimum P-value 

Total protein (g/dl) 1.33 0.11 0.27 1.68 0.99 0.326 

Albumin (g/l) 18.13 1.10 2.47 20.52 14.36 0.014 

AST (U/l) 200.66 13.05 29.19 236.66 173.33 0.068 

ALT (U/l) 2.71 0.96 1.936 5.33 0.99 0.319 

Alkaline Phosphatase (U/l) 5436.40 1598.91 2769.39 8569.92 3317.07 0.933 

Total Bile (mmol/L) 27.56 6.82 16.711 46.60 3.86 .6980 

Direct Bile (mmol/L) 58.70 8.53 19.09 76.46 27.75 0.924 

Urea (mg/dl) 4.99 0.14 0.39 5.55 4.35 0.126 

Creatinine (mg/dl) 0.59 0.20 0.46 1.16 0.08 0.609 

Uric Acid (mg/dl) 4.67 0.47 0.95 6.04 3.86 .4590 

  SEM: standard error of the mean, SDM: standard deviation of the mean

Table 2 shows the biochemical indices in group 2 after treatment with tylvalosin, these parameters include total 

protein 1.17, Albumin 18.87, AST 216.58, ALT 3.88, ALP 5559, Total bilirubin 80.27, Direct bilirubin 55.34, Urea 

5.78, Creatinine 0.60 and uric acid 4.76. 

 Table 2: Descriptive statistics of G2(Treated group) biochemical parameters with P-value of Levene’s Test 
for Equality of Variances

 

Biochemical parameters Mean SEM SDM Minimum Maximum P-value 

Total protein (g/dl) 1.17 0.17 0.38 0.68 1.63 .4340 

Albumin (g/l) 18.87 3.57 8.76 9.64 29.75 0.861 

AST (U/l) 216.58 8.25 16.50 200.00 236.66 0.367 

ALT (U/l) 3.88 0.42 0.96 3.33 5.55 0.335 

Alkaline Phosphatase (U/l) 5559.03 1579.53 2735.82 3224.17 8569.31 0.959 

Total Bile (mmol/L) 80.27 9.27 18.55 57.60 103.01 0.251 

Direct Bile (mmol/L) 55.34 10.92 21.85 40.70 86.95 0.116 

Urea (mg/dl) 5.78 0.33 0.81 4.62 6.94 .0440 

Creatinine (mg/dl) 0.60 0.16 0.40 .08 1.16 0.986 

Uric Acid (mg/dl) 4.76 0.24 0.59 4.09 5.54 0.331 

SEM: standard error of the mean, SDM: standard deviation of the mean 
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Table 3 explains the comparison in biochemical parameters between G1 and G2, the results showed a significant 
increase in total bilirubin in G2 as compared with G1, while other parameters didn’t show any significant changes 
between the two groups. 

Table 3: comparison biochemical parameters between G1 (control group) and G2 (Treated group).  

Biochemical parameters 
G1 (Control) 
(Mean±SE) 

G2 (Treated) 
(Mean±SE) 

P-value 

Total protein (g/dl) 1.33±0.11 1.17±0.17 .4530 

Albumin (g/l) 18.13±1.10 18.87±3.57 0.850 

AST (U/l) 200.66±13.05 216.58±8.25 0.340 

ALT (U/l) 2.71±0.96 3.88±0.42 0.345 

Alkaline Phosphatase (U/l) 5436.40±1598.91 5559.03±1579.53 0.959 

Total Bile (mmol/L) 27.56±6.82A 80.27±9.27B 0.008 

Direct Bile (mmol/L) 58.70±8.53 55.34±10.92 0.118 

Urea (mg/dl) 4.99±0.14 5.78±0.33 0.068 

Creatinine (mg/dl) 0.59±0.20 0.60±0.16 0.986 

Uric Acid (mg/dl) 4.67±0.47 4.76±0.24 0.453 

SEM: standard error of the mean, SDM: standard deviation of the mean, P≤0.05)

Different capital letters refer to significant 
differences P≤0.05 

Discussion:

Tylvalosin is used to combat mycoplasmosis and 

other diseases in pigs and poultry (3). 

The present study found that the concentrations of 

liver enzymes (AST, ALT, and ALP) in the serum of 

handled broiler chickens did not change. These findings 
were close to the results obtained by (5) showed after 

tilmicosin was injected into the rabbit at 25 mg/kg BW, 

no changes were detected in the concentration of liver 

enzymes. In comparison, erythromycin administering 

intramuscular into dogs did not alter the AST and ALT 

enzymes (6). The serum ALT activity in this research has 

not altered and tilmicosin in previous studies may be 

indicated as safe to the liver (7).

The current study showed increasing bilirubin levels 

significantly with the treatment of tylvalosin, this in 
agreement with those of (8) who found that tylosin may 

pertain to liver malfunctioning. Other studies have shown 

that increases in plasma bilirubin levels in general, as 

a consequence of intra-hepatic and extra-hepatic bile 

flux disruption, increased development of erythrocyte 
acceleration, or changed bilirubin metabolism, where 

the effect of bile accumulation following azithromycin 

treatment (9,10). 

The current study showed that total protein and 

albumin were didn’t alter significantly in both groups. 
However, subcutaneous tulathromycin injection into 

rabbits by dosage of 10 mg/kg BW did not modify all 

total protein and albumin amounts (11), these were in 

agreement with present study.

The present study showed that there were no 

changes in kidney functions in both groups of the study, 

these were incompatible with a study of Chapelsky et 

al. (12) who reported that macrolides do not cause direct 

nephrotoxicity in general. Also, Fitriana (13) reported that 

a combination antibiotic of tylosin and enrofloxacin had 
no significant effect on ALT and creatinine concentration 
of broiler chickens. Also, S/C injection of tilmicosin into 

mice did not change creatinine and BUN concentrations 
(14).

Conclusion

 The usage of Tylvalosin antibiotic doesn’t affect 



5278    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

liver and kidney function tests when used in broiler 

chicks. 
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Abstruct

The current study included the synthesis and diagnosis of the silver-copper nanoparticles Ag-Cu NPs in the 
form of (core-shell) , with the commercial drug Albendazole Alb loaded on it Ag-Cu NPs /Alb . Then to 
know its effect on some hematological parameters of the orally dosed mice at three concentrations (400, 800 
and 1200) mg/kg. The results showed a variation in the effect according to the concentrations used compared 
with the commercial drug treatment and the control treatment using only distilled water .

Key wards : Ag-Cu NPs , Ag-Cu NPs /Alb , Core-Shell , Blood parameters.

Introduction

Echinococcus is one of the diseases of animal origin 

(Zoonosis) , its adult stage resides in the gastrointestinal 

tract of the final host , while its larval stage resides in the 
intermediate host organs in the form of hydatid cysts , it 

is considered one of the common diseases with a great 

health impact in various regions of the world , cystic 

Echinococcosis cause by Echinococcus granulosus 

considered the most common but the least dangerous 

compared with the other species E. multilocularis , as 

well as the species , alveolar Echinococcosis and E. 

vogeli that cause polycystic Echinococcosis. (CFSPH, 

2020) . This disease is more prevalent in rural areas 

compared to cities, where the countryside has the 

highest prevalence rates for being the main a for sheep 

and it is the main intermediate host for the parasite, and 

developing countries have the highest rates of infection 

for this disease, as it is one of the main health obstacles 

in them (1,2). 

The disease in Iraq, in particular, is one of the main 

health problems (CDC, 2012) . The central and southern 

regions lead the number of infections, including the 

governorates of Basra, Dhi Qar and Muthanna (2,3) . It 

is considered one of the health, social and economic 

problems due to the lack of an effective anti-drug As 

well as the absence of clinical symptoms on the patient 

until advanced stages are reached in the affected organs, 

especially the brain and heart, and thus controlling the 

disease becomes very difficult, whether surgical or 
therapeutic, and because of this, scientists have directed 

to use many methods to reduce the spread of the disease     
(4). Numerous studies have proven that nanoparticles 

NPs as Ag NPs , Cu NPs , chitosan NPs and other 

metal oxides have inhibitory and toxic effects for many 

parasites including Giardia, Leishmania , Toxoplasma , 

Plasmodium and even some types of insect larvae (5) . Ag 

NPs is the most effective and present in direct contact 

with the environment and has important properties and 

high effectiveness against various parasites, as is the 

case with bacteria and viruses . For this reason, many 

studies have recommended the use of NPs as anti-

parasites because they have high efficacy and less harm, 
so they can be used as a successful drug in order to resist 

parasites and limit the spread of diseases that cause them 

(5). 

Due to the introduction of manufactured NPs in 

many medical applications such as carrying medicines , 

medical devices nanodrug , it is expected that their uses 
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will increase more widely (6) . The safety of using these 

NPs has been tested through the mouth , inhalation , skin 

, intravenous injection and others , there are many studies 

aimed at finding out the toxicity of NPs including silver 
NPs (7,8) . However, there are many studies that have 

shown that nanoparticles cause clotting and hemolysis (9) 

. But these particles differed in several aspects, including 

the size and method of preparation, as well as the lack of 

studies in this aspect led to the difficulty of determining 
the toxicity of these molecules or not (10) .

Therefore, the current research has tended to study 

the effect of a mixture of Ag-Cu NPs in the form (core-

shell) and its effect in the blood of mice at concentrations 

similar to the drug dose of the commercial drug Alb with 

the use of two double doses. 

Material and Methods

Laboratory animals

Swiss albino Mus musculus of Balb/c strain was 

used in our present study. Obtained from the Iraqi 

Center for Research on Cancer and Medical Genetics / 

Al-Mustansiriya University. It was transported directly 

to the animal house , the temperature was set 25 ± 5 , 

ventilation and moderate lighting (12 hours of light and 

12 hours of darkness) with the provision of water and 

the necessary food integrated from the material of the 

pallet as it is supplied with it twice a day and the floor 
is cleaned. About sawdust every week to keep the cages 

clean. 

Preparation of NPs

The Ag-Cu NPs was prepared from 10 mL (0.1 N) 

ascorbic acid (vitamin C) with 2 mL (0.1 N) calcium 

chloride, which represented the core , and 1 ml (0.1 N) 

as shell . The three solutions reacted at room temperature 

with continuous shaking for one hour, until a gray 

precipitate was separated from the filtrate, then was 
washed with distilled water and spread until dryness, 

after which it was thoroughly ground and kept in glass 

tubes at room temperature until use (Nadagouda&Varma, 

2007) . The concentrations used in the study were 

prepared (400, 800 and 1200) mg / kg and were dosed 

orally for two consecutive days, then blood was drawn 

directly from the heart.

 Preparation of commercial drug

The commercial drug Alb was used in the study, it 

was purchased from a commercial store, in the form of 

200 mg tablets, the manufacturer is Julphar company in 

the U.A.E. , the used dose was 400 mg / kg, which is the 

medically recognized drug dose for this drug , as used as 

a positive control transaction . 

Loading the commercial drug on NPs

To load the commercial drug Alb onto the Ag-Cu 

NPs , 250 mg of the drug was taken, and it was added 

to 250 mg of Ag-Cu NPs , added to it one milliliter of 

distilled water, mixed well on the magnetic stirrer for 12 

consecutive hours, after shaking it was left to precipitate 

and the filtrate was discarded. The sediment was taken 
to wash with distilled water, then it was dried at room 

temperature, and ground and kept in glass containers 

until use. 

Diagnosis of NPs

To ensure that the prepared compound carries the 

nanoscale characteristics and is properly prepared , a 

group of methods have been relied on , including FTIR, 

AFM and XRD. The formation of the (core – shell ) 

characteristic of the compound was also confirmed by 
SEM examination . The diagnosis was made at the Al-

Fadhel Foundation / Babel , Al-Hilla branch / Iraq for 

methods FTIR, FMA , either XRD and SIM , which took 

place in Iran. 

Results

Effect of Ag-Cu NPs & Ag-Cu NPs /Alb in WBCs

The results showed , as shown in figure (1) that 
there was an increase in the number of WBCs when 

treating with Alb With significant differences comparing 
with control , when treating with Ag-Cu NPs there are 

significant differences with 400 & 1200 mg/kg. The 
same in the case of treatment with Ag-Cu NPs / Alb with 

concentrations of 400 and 800 mg/kg . When comparing 

the nanoparticles with Albendazole treatment, we find 
the following , there was a significant difference when 
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the treatment with a concentration of 1200 mg/kg of Ag-Cu NPs, while with Ag-Cu NPs / Alb the significant 
difference was at the concentration 400 mg/kg only.
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Figure (1) : Effect of Alb , Ag-Cu NPs & Ag-Cu NPs/ Alb in WBCs

* Significant difference with control , ^ significant difference with Alb 

Effect of Effect of Ag-Cu NPs & Ag-Cu NPs / Alb in RBC

Figure No. (2) shows that the RBC did not increase in number when comparing Alb with the control treatment 

, and when the treatment with Ag-Cu NPs , the significant differences appeared with concentrations 400 and 1200 
mg/kg , while there was no significant difference between the concentration of 800 mg/kg and the control treatment 
, While the three concentrations of Ag-Cu NPs / Alb did not show any significant differences. Likewise, when 
compared with Alb , the significant differences appeared only with concentrations 400 and 1200 mg/kg of the Ag-Cu 
NPs , and they did not appear with the three concentrations of Ag-Cu NPs / Alb .
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Figure (2) : Effect of Ag-Cu NPs & Ag-Cu NPs/ Alb in RBC

* Significant difference with control , ^ significant difference with Alb
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Effect of Effect of Ag-Cu NPs & Ag-Cu NPs / Alb 

in HGB (g/dL)

    There was no significant difference between the 
control treatment and Alb for the HGB rate , as was the 

case with the concentration 800 mg/kg Ag-Cu NPs , while 

there were significant differences for the concentrations 
400 and 1200 mg/kg compared to the control . The 

concentrations 400 and 800 mg/kg of Ag-Cu NPs / Alb 

did not differ from the control rate , while a significant 
difference appeared at the concentration of 1200 mg/

kg . The results were similar when compared with Alb 

, where the significance was shown with concentrations 
400 and 1200 mg/kg for the Ag-Cu NPs treatment, while 

its appearance was limited to the concentration of 1200 

for the Ag-Cu NPs / Alb treatment as show in figure (3) .
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Figure (3) : Effect of Ag-Cu NPs & Ag-Cu NPs/ Alb in HGB

* Significant difference with control , ^ significant 
difference with Alb

Effect of Ag-Cu NPs & Ag-Cu NPs / Alb in PLT

As shown in figure (4) , there was no significant 
difference between the control treatment and Alb . The 

results showed the effect of Ag-Cu NPs on platelets PLT 

with clear significant differences when comparing with 
the control treatment. Significant differences appeared 

with concentrations 400 and 800 mg/kg, while the 

concentration of 1200 mg/kg did not differ from control 

and did not show significant differences. As for the Ag-
Cu NPs / Alb , its three concentrations did not differ 

from the control treatment . When comparing the two 

compounds with the treatment of Alb , the results were 

similar , as the significant differences appeared with the 
two concentrations 400 and 800 mg/kg only for Ag-Cu 

NPs . As for Ag-Cu NPs / Alb , the three concentrations 

did not show any significant difference .
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Figure (4) : Effect of Ag-Cu NPs & Ag-Cu NPs/ Alb in PLT

* Significant difference with control , ^ significant difference with Alb

Effect of Ag-Cu NPs & Ag-Cu NPs /Alb in MCH

There were no significant differences for the 
treatment of Alb with the control treatment, and when 

comparing the three concentrations of Ag-Cu NPs 

with the control, they had no effect and no significant 
differences were found, while the concentrations 400 

and 1200 mg/kg for Ag-Cu NPs /Alb showed a slight 

significant difference from the control . when compared 
with the treatment of Alb , the concentration of 400 

mg/kg Ag-Cu NPs / Alb only showed a significant 
difference, and the remaining concentrations did not 

show any significant differences, as the Ag-Cu NPs and 
its three concentrations had no effect different from that 

of Alb , as show in figure (5) .
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Discussion

The changes occurring in the RBC , as shown in the 

results in figure (1) , may indicate the effect of NPs on the 
maturation of RBC during the process of manufacturing 

hemoglobin in the bone marrow(11) .

    The results showed a decrease in the number of 

RBC with some concentrations used for the Ag-Cu NPs 

While it increased with other concentrations . The results 

of the study are in agreement with Ghahnavieh, et al. 

(12) that used Au-NPs at different concentrations , with 

some increasing the number of RBC while decreasing 

with the other, and the reason for this was indicated that 

the nanoparticles affected the hormone erythropoietin, 

which stimulated the formation of RBC from the bone 

marrow . The slight decrease in numbers may be due 

to inhibiting the action of the hormone erythropoietin, 

a glycoprotein that stimulates the production of RBC 

(13)  . A decrease in the concentration of the hormone 

erythropoietin may be the cause of the normal anemia (14) 

. The natural cause of anemia is iron deficiency, but the 
term hypochromic anemia is a term given to all types of 

anemia (15) . It is known that anemia occurs as a result of a 

decrease in the number of RBC , this decrease may result 

from a lack of iron , cobalamin or folic acid or one of the 

chronic diseases that affect humans, and sometimes due 

to some toxic substances that affect the number of RBC 

produced from the bone marrow, and exposure to NPs 

such as Ag- NPs by mouth or intraperitoneal injection 

causes a harmful effect on RBC (16) . Ag- NPs affect 

the blood parameters, causing a decrease in the number 

of RBC , in addition to affecting the functions of the 

immune system, causing various disorders in it(17,18)  . It 

is also evident that the toxic effect of silver nanoparticles 

is due to their direct interaction with RBC, causing 

oxidative stress, damage to membranes and then their 

dissolution (19,20) . In addition to injuring the membrane, 

Ag NPs affect lipid peroxidation and the production of 

antioxidant enzymes, smaller particles are more capable 

of dissolving blood and destroying the membrane(19) 

. There are many factors that affect the toxicity of a 

nanoparticle such as shape, size, aggregation of particles, 

surface shape, function and chemical composition , and 

there are many other effects whose mechanisms are still 

poorly understood (21) . 

 In a study conducted by Al-Baker et al. (2020) , it 

was concluded in a study that he conducted on rats that 

oral exposure to AG-NPs leads to a decrease in HB , 

HCT and the number of RBC, MCHC, MCH, MCV , 

In conjunction with an increase in the PLT and WBC , 

it was concluded that these compounds are toxic to the 

blood and this is not in agreement with the results of the 

current study.
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Abstract

During the period from 10th September into 31th December-2020 study has done.. Eighty five (85) stool 
samples had collected from(33) females and (52) males from different age group (1-55) years among patients 
suffering from gastrointestinal disturbances who attending to various governmental hospitals (Fallujah 
General Hospital, Teaching laboratory and Consultant clinic) in Fallujah City with the main clinical features 
(abdominal pain, nausea, bloating , heart burn and loss of appetite), And some of them did not suffer from 
any pathological symptoms (control) , 25 samples were infected with Giardia, 25 samples were uninfected 
(control), and 25 samples were infected with other secondary infections.

The results showed that males are more likely than females to be infected, and that age greater than 10 years 
was the most affected age group, and the rate of infection in urban was slightly higher than in the rural , The 
results also showed a significant increase in the rate of white blood cells, unlike the rest of the other blood 
factors (Hb, PCV, PLT, RBC), which had no significant differences, and the blood factors for some of them 
had a correlation with age, sex, living status, and other factors that did not Have no affiliation .

Key Words: Giardia, haematological variables , living , Age , Gender 

Introduction

Giardia is a protozoan zoonotic flagellated parasite 
that affected humans, and all other animals lead to 

causes giardiasis The organism founded in more than 40 

animal species . Also a zoonotic transmission is possible 

occur in human, by Animals in farm and may constitute 

as a source of infection via watersheds or directly (1)  , 

The human giardiasis has been reported by Carmena et 

al. (2) that in developed countries range from 2% to 7%, 

while in the developing countries 20%-30%, also every 

year about 50,000 cases has been affected and more than 

200 million people have symptomatic infections in Latin 

America and Africa as well as Asia . The transmission 

of Giardia occur through fecal to oral, either by water or 

food contaminated with cyst (indirectly), or from person 

to another or animal to person via direct contact(3) .

The occurrence of the same genotype of Giardia 

duodenalis in humans and other animals has been well 

demonstrated Such data are indicative of zoonotic 

potential (4,5) .

Aims of Study

Investigate Giardia parasite and find out its 
relationship to sex, living status, age, and some 

hematological variables 

Methods

During the period from 10th September into 31th 

December-2020 study has done.. Eighty five (85) stool 
samples had collected from(33) females and (52) males 

from different age group (1-55) years among patients 

suffering from gastrointestinal disturbances who 

attending to various governmental hospitals (Fallujah 

General Hospital, Teaching laboratory and Consultant 

clinic) in Fallujah City with the main clinical features 

(abdominal pain, nausea, bloating , heart burn and loss 

of appetite).  

DOI Number:10.37506/ijfmt.v15i3.16272
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Samples Collection 

The stool samples were collected in sterile, clean, 

and dry plastic cups with tight lids specially made for 

this purpose. Distal water was added to samples used for 

cultivation to ensure keeping viability of Giardia cyst 

if present. Cups were labeled by given name and No. 

representing the patient. Each fresh fecal samples had 

divided into two part by using a sterile containers one 

of them for detection of G. lamblia. While the other part 

transported in to a cooled box (temperature approximately 

10°C). Then, the samples were transported to the 

laboratory of Advance Scientific Center (ASCO) . Every 
patient had reported through a specifically prepared 
questionnaire which includes name, age, gender, 

address, and draw 5ml of blood from patients with 

the help of sterile disposable syringes, Atotal of 

(1ml) and placed in an EDTA tube for the purpose 

of performing the analysis of the complete picture 

of the blood from 50 individual (25 infected and 

25 uninfected). After ascertaining their positive 

and negative results for Giardiasis through stool 

examination. Examination of blood was done to 

estimate Hb value, PCV, WBC , PLT . 

Results and Discussion

 85 fecal samples were collected from arrivals to 

Fallujah General Hospital, and it was collected from 

males and females of different ages and from different 

regions for the purpose of studying the spread of 

Giardia lambellia and to know the relationship of some 

blood factors and fats and the relationship of some 

environmental factors to the parasite infection.

Sample collection

Table (1) shows the number of 85 samples of faeces 

that were collected during the study, where the number 

of infected (positive cases) was 25, with a percentage 

of 29.4%, while the number of non-infected (negative 

cases) was 60, with a percentage of 70.6%. 

Table (1) shows the number of stool samples for the infected and uninfected

Stool Exam. Frequency Percent %

Negative 60 70.6

Positive 25 29.4

Total 85 100.0

Explain Uchôa et al. (6) that increasing the collection 

of faecal samples will increase the number of positive 

samples (infected with Giardia), as the researchers 

collected 133 faecal samples and they indicated that 30 

samples were infected with the parasite at a percentage of 

(22.6 %) . He explained the reason for the lack of sample 

collection during the specified period to many obstacles, 
including the method of sample collection, the place 

from which it was collected, the method of examination, 

follow-up of the method of collecting samples, and the 

daily commitment to the method of collection, and this 

is consistent with the results of our current research.

As demonstrated by Lass et al. (7) that the 

transmission of parasitic diseases through contaminated 

water and food is very common in Afghanistan due 

to poverty, ignorance, lack of health awareness, 

contamination of water and crops with faeces of animals 

and humans infected with the Giardia intestinalis . The 

researchers also explained that the best way to diagnose 

Giardia is the genetic method and the detection of the A, 

B gene . Where 254 samples were collected from Ghazni 

city in eastern Afghanistan, detection of parasite DNA 

and genotyping were performed using Real time PCR, 

specific to the β-giardin gene of G. intestinalis . Positive 

results were recorded in 52 samples (21.2%).
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As for Iraq, the wars that have continued for four 

decades since 1980 and the subsequent accumulation 

of war remnants have had an effective impact on the 

deterioration of the health environment and the lack 

of health awareness due to the complete preoccupation 

with wars . Therefore, the researchers conducted Salman 

et al. (8) An investigation process on the Giardia parasite, 

417 faecal samples from the age of less than one year 

to 60 years were collected from different places of 

Kirkuk governorate (12 regions) and those living in 

difficult health conditions, and the parasite infection rate 
was 19.66%, of which 10.31% Infection with Giardia 

parasite and the other rate is 9.35% of infection with 

other parasites, and the researchers explained that the 

method of examination has a great effect in detecting the 

parasite species and showing the true percentage.

Well, explained Hasan et al. (9) that they collected 

614 faecal samples from Tikrit City Hospital for both 

sexes (males and females) with ages ranging from 1-16 

years. The samples were examined and the prevalence 

of Giardia was 14.30% and the rate of infection in the 

countryside was more than the infections in The city, 

in addition to that the highest age group for infection 

is the age group of 4-6 years, and they mentioned that 

the highest rate of infection was in the month of April 

and May, and they indicated that the method of parasite 

floating for the purpose of examination and the quality 
of the examination has a great impact on the diagnosis 

of infection.

Relationship of sample collection to gender

Table (2) also clarified the differences in the numbers 
of samples between males and females (Gender), as the 

results indicated that the samples collected for males 

were 52, with a percentage of 61.2%, while the total of 

female samples was 33 samples with a percentage of 

38.8%.  

Table (2) shows the distribution of samples collected by gender (males and females)

Gender Frequency Percent

Male 52 61.2

Female 33 38.8

Total 85 100.0

Table (3) also showed the number of infected people 

of both sexes, males and females, as the number of 

males infected with the Giardia parasite reached (14), 

with a percentage of 56% of the total infected, while the 

uninfected males were 38, with a percentage of 63.3% 

of the total non-infected , As for the injured females, the 

number reached 11, with a percentage of 44% of the total 

injured, while the number of uninfected was 22, and a 

percentage of 36.7% of the total number of uninfected, 

and the results indicated that there were no significant 
differences in the general total within the probability of 

p≥0.05. 

pointed out Hasan et al. (9) in Tikrit - Iraq that the 

incidence of males (17.30%) was higher than that of 

females (11.22%) , Falah et. al (10) After examining 

3176 faecal samples collected from the Shomali General 

Hospital in Babylon, he revealed that samples were taken 

at different ages and from both sexes, and that males 

(50.65%) were more affected than females (49.35%) 

with slight significant differences , This is agree with 
the results of our research, In addition, Samie etal. (11) 

in South Africa after collecting 516 faecal samples and 

diagnosing them with the ELISA method and the genetic 

method by investigating the A and B gene, the results 

showed that there were 40 samples infected with the 
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Giardia parasite, and the percentage of females (58.1%) 

was higher than that of males (41.9%) He explained the 

reason why women in those areas work more in crops 

and are more in contact with water, vegetables and other 

cooking materials, so the infection is higher than males. 

This does not agree (disagree) with our current research 

findings. 

Table (3) shows the number of infected and uninfected persons of both sexes (males and females)

Gender

Stool examination
Total 
 N  % 

-ve +ve

N % N %

Male 38 63.3 14 56 52 ( 61.2)

Female 22 36.7 11 44.0  33  (38.8)

Total 60 100 25 100 85 (100)

Chi-Square Tests 0.527 N.S

Age groups relationship with infection

Parasitic infestation has been studied in ages ranging from less than one year to more than 40 years. The highest 

sample collection rate was at the age of 1-5 years and it was 32.9%, while the least affected ages were 6-10 years old 

and it was 14.1% , As for the rest of the ages, the percentages were different for less than one year and more than 10 

years old (28.2% and 24.7% respectively). Table (4) .

Table (4) shows the age groups for collecting samples and the collection rates

Age group Frequency Percent

< 1 year 24 28.2

1-5 year 28 32.9

6-10 year 12 14.1

> 10 year 21 24.7

Total 85 100.0

Table (5) also shows the high significant differences 
between age groups in relation to parasite infection at 

the probability level P≥0.01, where the results indicated 
that the age group more than 10 years was the most 

infected with Giardia, and the infection rate was 52% 

of the total infected samples, while it was The lowest 

percentage of parasite infection is the age group 6-10 

years and it is 4%, and for the age group 1-5 years and 

less than one year, the percentage of infection is 36% 

and 8%, respectively. 
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Table (5) shows the age groups for sample collection and the percentages of Giardia infection

Age group

Stool examination
Total 
 N  % 

-ve +ve

N % N %

< 1 year 22 36.7 2 8 24 ( 28.2)

1–5 year 19 31.7 9 36.0 28  (32.9)

6-10 year 11 18.3 1 4.0 12  (14.1)

>10 year 8 13.3 13 52.0 21 (24.7)

Total 60 100 25 100 85 (100)

Chi-Square Tests 0.001**

Al Saqur et al. (12) that the highest age group 

infected with Giardia was the age group 15-44 years 

with a percentage of 41% after studying the southern, 

northern and central governorates of Iraq, while the 

lowest percentage of infection was in the age group less 

than one year with a percentage of 0.6% , This coincides 

with our study on the one hand and differs on the other 

hand , As for Tariq (13) collected 396 samples from thi 

Qar Governorate Hospital - Iraq, and he indicated that 

the most parasitic infections of Giardia were in the 

age group 2-4 years, with a percentage of 33.3% at the 

significant level of P≥0.05, and that the males were 
Highest female infecte , In the study of Al Saqur (12), 

1261 faecal samples taken from children in Dohuk 

Governorate - northern Iraq were examined. From 7 to 

9 years, it reached 22.9%, and the male infection rate 

was higher than that of females, and this differs from our 

current study.
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Abstract

Streptococcus agalactiae, is the main aetiological agent of early neonatal sepsis in developed countries 
transmitted from pregnant women.Twenty Streptococcus agalactiae isolate collected from Vagina of 
pregnant women . All isolates were identifi ed by routine methods , automated mehods and molecular 
method using 16S rRNA . All isolates gave a positive test result for CAMP tset, which is considered a 
differential test between Streptococcus species. β-hemolytic streptococci are

important human pathogens. GBS appeared decreasing in susc eptibility to penicillin with resistance 
ratio 15 % in Anbar city using disk diffusion agar method in the current study. Streptococcus 
agalactiae showed also resistant to Tetracycline (82%) , Clindamycin (60%) , Erythromycin (55%), 
chloramphenicol (40%) , Cipro (5%), Imipenem (0%) . Salicylic acid (SAL) reduced biofi lm 
formation in Streptococcus agalactiae at statistical signifi cance less than 0.001 compared with 
other materials .

Salicylic acid exhibited synergistic effect when combination by checkerboard technique with 
penicillin against Streptococcus agalactiae with activity fractional inhibitory concentration 
index 0.41897. 

Key words : Penicillin- resistant , Streptococcus agalactiae , Salicylic acid , Synergistic effect.

Introduction

Streptococcus agalactiae is the most common 

cause of human neonatal infections. It is a signifi cant 
cause of disease in pregnant women and seniors 

with underlying diseases such as diabetes or 

immunosuppression[1]. The organism colonizes 10–

40% of pregnant women and is part of the gut and 

genital tract’s natural fl ora. In adults and pregnant 
women, GBS can cause urosepsis, chorioamnionitis, 

endometries, pneumonia, skin and soft tissue 

infections. GBS causes newborn sepsis, diarrhea 

and meningitis[2][3].

infections. GBS causes newborn sepsis, diarrhea 

However, human pathogenicity 

was not identifi ed until 1938, when three reports of 
fatal post-partum infection were reported, Lancefi eld 
described GBS vaginal colonization for asymptomatic 

women [4][5]. Streptococcus agalactiae are considered 

to be susceptible in vitro to penicillin, although 

decreased susceptibility of penicillin was observed 

in Japanese isolates, which was considered to be 

secondary to reduced 2X expression of penicillin-

binding protein (PBP). The fi rst-line treatment for 
invasive GBS in adults is penicillin G[6]. In 2008, 

Kimura et al. published fi rst GBS strains with reduced 
susceptibility to penicillin. Further studies have 

confi rmed that this decreased resistance is caused by 
mutations in the areas of penicillin-binding protein 

(PBP)[7] . Bacterial biofi lms are complex organisms 
that adhere to biotic or abiotic surfaces, mono- or 

multi-microbial. The development of biofi lms can 
be divided into several phases: The maturation and 

dispersion of the attachment as shown in Figure 1[8].

DOI Number:10.37506/ijfmt.v15i3.16273
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The largest metabolite of aspirin in vivo, salicylic 

acid, has been shown  to interact with virulence factors 

in several viruses, including respiratory syncytial 

virus and HIV-1 transcriptional stage [9][10]. Aspirin, 

once ingested, becomes salicylic acid (SAL), the 

metabolite responsible for human anti-inflammatory, 
antipyretic, and antithrombotic properties[3]. We have 

recently shown that SAL strongly promotes S. aureus 

biofilm formation regardless of methicillin sensitivity 
or clonal genomic properties[11][12]. The current study 

aimed to isolate penicillin

-resistant Streptococcus agalactiae and know 

activity Salicylic acid against Streptococcus 

agalactiae.

Figure 1 : Biofilm formation Steps in pathogenic bacteria cited by[35]

Materiales and Methods

Samples collection and bacterial diagnosis 

The samples were taken from pregnant women 

vagina under aseptic condition . Twenty GBS clinical 

strains isolated from patients admitted to a Ramadi 

hospital in Anbar city of Iraq, during January–April 

2020.

Identification of Streptococcus agalactiae: 

Bacteria growing was diagnosed according to the 

protocol described in

[13] which includes morphological and microscopic 

examination and then confirmed with biochemical 
testes, automated test using Vitek-2 system , CAMP 

reaction and polymerase chain reaction based on 16S 

rRNA

CAMP reaction : 

As previously described, isolates were tested for 

CAMP operation [14]. To summarize, the beta-toxin 

producing strain S. aureus ATCC2522 was streaked 

on 5% sheep blood agar Tryptic soy plates.

Antibiotics susceptibility test of GBS 

GBS antimicrobial resistance was measured 

using the disk diffusion method (Kirby-Bauer), 

as recommended by CLSI[9]. Clinical isolates 

were susceptible to seven different antibiotics, 

n d a m y c i n , C h l o r a m p h e n i c o l , T e t r a c y c l i n e , 

Erythromycin, Imipenem ,  Ciprofloxacillin, and 
Penicillin (Oxoid comp., UK).
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Molecular Methods: 

DNA was extracted by using WizardR Genomic DNA Purification Kit (Promega ; USA) according to 
manufacturer instructions. DNA concentration and purity were measured using a Nano-drop device . These 

primers were synthesized by Macrogen Co. ; Korea table 1. Full reaction of traitional PCR as shown table 2. 

The PCR was carried out in a 25-μL volume (containing master mix [12.5 µL], yellow and blue loading dye, 
and 2.5 µL of primer, 5 µL of the target DNA (10 ng), and  nuclease-free water (2.5 µL). 

Table1 : Sequence of 16 S rRNA. 

Gene Sequence (5’ to 3’) Product size Ref.
GenBank

accession number

16
S

rR
N

A

F : CGCTGAGGTTTGGTGTTTACA

405 [15] 2353759

R : CACTCCTACCAACGTTCTTC

Preparation of Pharmaceutical Compounds : 

One tablet of capecitabine was dissolved in 200 ml of warm water [16] , 200 mg Ibuprofen tablets were 

dissolved in the pH 7.2 100 ml phosphate buffer[17] 

. salicylic acid dissolved in water with sodium 

bicarbonate[18].

Determination of minimum inhibitors 

concentration : 

Resazurin microtitre-plate assay (REMA) 

measured the minimum inhibitory concentration 

(MIC) antibiotic solutions with simple changes. 

Under aseptic conditions, 100 µl BHI broth which 

was contains 100 µl of capecitabine , Ibuprofen , and 

salicylic acid (separately) adding to the first row 
which containing 100 μl of BHI broth, and transfer 
100 µl from the first row were transferred to the 
second row of the 96 well plates.

The material testing was conducted with a serial 

dilution of 100 µl, and then added 10 μl of bacterial 
suspension containing (108 CFU / ml) to each well. 

Biofilm formation : 

Production of biofilm was measured using 
qualitative and quantitative 

assays, defined by Marques et al. Streptococcus 

agalactiae isolates were transferred to blood agar 

at 35°C for 24 hr [3] . The grown colonies were 

inoculated into tryptic soy broth (TSB) and studied 

chemicals (ibubrofen , salisylic acid, capecitabine ) 

against biofilm development .

Synergism between penicillin and salisylic 

acid using chechkerboard technique :

The possible presence of synergy interaction 

between the salisylic acid and penicillin was 

tested by the checkerboard method in 96 well 

microplates [19].

Statistical Analysis 

Graph pad prism 8.0 was used in data analysis 

of this study . Paired T- test was used to analyze 

before and after treatment biofilm with ibubrofen , 
capecitabine , salicylic acid.
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Results and Discussion

Isolation and Identification : 

Streptococcus agalactiae appeared as glistening gray-white colonies with a narrow zone of beta 

hemolysis , When Streptococcus agalactiae isolates were cultured on Sheep Blood agar , while they 

appeared as orange coloured colony on grnada agar . Results of gram 

Figure 2 : Morphological and microscopic examination of Streptococcus agalactiae . 
A: -Streptococcus agalactiae under microscope , B,D :

-Streptococcus agalactiae on grnada agar , C : -Streptococcus agalactiae on

CAMP confirmation Test : 

CAMP test is used for the presumptive 

identification of group

B beta-hemolytic streptococci, Streptococcus 

agalactiae. All isolates gave positive result with ratio 

100%. As shown figure (3).

Although the CAMP factor lacks enzymatic 

activity, studies have shown that monomers can 

bind and oligomerize membrane components, 

most notably glycosylphosphotidylinositol (GPI)-

anchored proteins, forming a pore in the erythrocyte 

membrane[20]. According to the Koch postulates, 

Classification of the CAMP factor as a virulence factor 
remains controversial, as some authors have shown 

that injection of purified CAMP factor may increase 
rabbit and mouse mortality, whereas others have 

shown that deletion of the CAMP factor encoding 

gene (cfb) does not affect GBS pathogenicity [21]. 

Due to the widespread existence of the cfb gene in 
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GBS strains, the CAMP test or PCR check for the cfb gene was commonly used to differentiate GBS from other 

Streptococcus species [22]. 

Figure 3 : CAMP test , A: Streptococcus agalactiae , B : positive result , C: S. aureus ATCC2522

Antimicrobial resistance testing of GBS : 

According to figure 1 , results of disk diffusion for appeared that there are resistance to Tetracycline 
(82%) , Clindamycin (60%) , Erythromycin (55%) , chloramphenicol (40%) , penicillin (15%) , Cipro (5%) , 

Imipenem (0%) . figure 4, 5. 

Figure 4 : Antibiotics disk ratio for Streptococcus agalactiae
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However, since penicillin-resistant GBS strains have been discovered in various parts of the world, including 

the United States of America [23], Africa [24], Colombia [24], Japan [25], Central Italy[26], Scotland[27], and Canada 
[27], Whether these resistance phenotypes are caused by spontaneous mutations acquired independently by 

some GBS strains, or by β-lactam-resistant GBS clones, or both, remains unresolved.

Figure 5: Disk diffusion of Streptococcus agalactiae on Blood agar 

In Japan, the prevalence is high, at 2.3 percent 

in the period 2005–2006. Between 2012 and 2013, 
it increased to 14.7 percent. The above GBS with 
decreased penicillin susceptibility (PRGBS) were 
also multidrug resistant (MDR), with 71.1 and 95.6 
percent resistance to erythromycin and levofloxacin, 
respectively, and 68.9 percent resistance to both 
antibiotics [28]. As a result, the spread of PRGBS with 
a proclivity for MDR has accelerated in Japan. The 
majority of PRGBS isolates were recovered from 
respiratory samples of elderly patients, while others 
were recovered from invasive samples of neonates 
and adults, according to Swedish and Japanese 
reports, but with only three PRGBS isolates in total 
[29].

In gram-positive bacteria, penicillin resistance 

is primarily caused by the development of altered, 

low-affinity target enzymes called penicillin-

binding proteins (PBPs), which catalyze the 

terminal stage of bacterial cell wall peptidoglycan 

synthesis. The catalytic core of PBPs is formed by 

three conserved motifs, SXXK, SXN, and KT(S)

G, which are frequently found in transpeptidase 

domains; and mutations inside or adjacent to these 

motifs are associated with their decreased affinity for 
β-lactams[30].

PBP2X and PBP2B both contain several amino 

acid substitutions. These mutations are associated with 

their penicillin minimum inhibitory concentrations 

(MICs). Recently, it was confirmed that GBS immune 
to ceftibuten but susceptible to penicillin was caused 

by amino acid substitutions in PBP2X.[31].

Molecular diagnosis of  All isolates gave 

apositive result for 16S rRNA as Streptococcus 
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Figure 6 : Molecular diagnosis of Streptococcus agalactiae uing 16S 

Conclusion

In current work , salicylic acid(SAL) is suitable 

alternative agent against bacterial infection and 

anti-biofilm approach. The findings revealed that a 
significant percentage of GBS strains were immune 
to the most effective antibiotic. Given the increasing 

likelihood of finding penicillin-/ampicillin-resistant 
strains in the last period .In the fact that, Clinadamycin 

and erythromycin used in treatment streptococcus 

infection unstead of β-lactam antibiotics because of 
high resitance against this it. 
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Abstract

The importance of the study focused on the use of electrical muscle stimulation technology and the interest 
in physical and health fitness. Where the researchers noted, through their presence in the gyms for fitness 
and ideal weight loss, of several determinants that reduce the possibility of practicing sports activities that 
contribute to maintaining their agility and aesthetics and not accumulating fat in their body, and some of 
them resort to the use of fat oxidizing drugs that have many drawbacks, which reflects negatively on public 
health and aesthetics, therefore, the two researchers decided to prepare special exercises using (EMS) 
technology according to standardized scientific foundations aimed at the side of electrical stimulation of 
the muscles, which gives high excitement, which helps to complete physical exercises and access to weight 
loss and improve appearance in a fast and effective way, and the goal of the research is to prepare special 
exercises using (EMS) on some physical indicators and body measurements for women aged (30-45) years, 
the researchers used the experimental approach by pre and post testing for the experimental and control 
groups, and the research community was identified as trainees in the Student Club in the Sports Activity 
Hall / University of Baghdad, for the training season 0 202, whose number was (18) trainees, as the research 
sample was chosen by the method of comprehensive enumeration and the sample was divided into two 
experimental groups. And the control group, with (9) trainees for each group, physical effort was applied 
using EMS technology on the experimental group for a period of eight weeks, with three training units per 
week, and they used the SPSS statistical bag to process the data and obtain the results. (30-45) years old.

Key words: Special exercises, (EMS) device, physical indicators, body measurements. 

 Introduction

The health of female trainees is one of the most 

important issues on which every work, whether mentally 

or physically, is based, as modern societies have realized 

that physical activity has become a necessity for the 

modern person to live a sedentary life as a result of the 

lack of motor activity and the increase in intellectual 

burdens and psychological pressures, and this may be 

due to the technological progress that has been made. 

It included various aspects of life, which led to the 

limitation of movement. Improving the health of the 

female trainees body depends on the body’s ability to 

produce energy, according to the level of acceptance 

of the physical effort that the body of the trainees is 

subjected to the effort required physically and healthily 

to maintain or lose weight, and that the use of (EMS) 

technology contributes to the development of physical 

indicators by using it correctly according to the 

requirements of the muscle and its functional ability 

and adopting different levels of electrical stimulation. 

Important and necessary to direct the work to invest the 

special physical characteristics of women and through 

it the achievement of goals according to scientific 
foundations, as the importance of studying research in 

the use of electrical stimulation technology for muscles 

and attention to physical and health fitness was evident.

Research problem:

The researchers noted, through their presence in gyms 

for fitness and ideal weight loss, of several determinants 
that reduce the possibility of practicing sports activities 

that contribute to maintaining their agility and aesthetics 

DOI Number:10.37506/ijfmt.v15i3.16275
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and not accumulating fat in their body, and some of them 

resort to the use of fat oxidizing drugs that have many 

drawbacks, including physical deformities, functional 

disorders and thinness, which negatively affects public 

health and aesthetics, while some women try to gain 

muscle strength and build simple muscles to maintain 

their strength and help them carry out their daily work 

and burn body fats.

Research objectives:

- Preparing special physical exercises using 

(EMS) technology according to standardized scientific 
foundations aimed at the side of electrical stimulation of 

the muscles, which gives high excitability, which helps 

to complete physical exercises and reach to lose weight 

and improve appearance in a fast and effective way.

- Identify the effect of special physical exercise 

using (EMS) technology on some physical indicators 

and anthropometric measurements in women aged (30-

45)

Research hypotheses:

The research assumed that special exercises using 

(EMS) had a positive effect on some physical indicators 

and anthropometric measurements in women aged (30-

45) years.

Research methodology and field procedures: 

Research Methodology

The researchers used the experimental method by 

pre and post testing of the experimental group and the 

control group, according to the nature of the research. 

Community and sample research:

The research community has been identified with 
trainees in the Student Club in the Sports Activity Hall 

/ University of Baghdad, for the 2020 training season, 

whose number is (18) trainees, as the research sample 

was selected using a comprehensive inventory method, 

and the sample was divided into two experimental groups 

and the control group, with (9) trainees for each group.

Table (1) shows the homogeneity of the sample:

Variables Measuring unit Mean Median Std. Deviation Skew ness

Length Cm 152.12 152 5.321 0.275

weight Kg 75.61 72 6.487 1.886

Age Year 43.03 40.01 4.439 0.244

Table (2): shows the arithmetic mean, standard deviations, the calculated (t) value and the significance of the 
differences in the examined tests between the experimental and control groups in the pretest.

N Variables and tests Groups Mean
Std. 

Deviation
T value Sig level Sig type

1 Endurance 
Experimental 5.25 4.564

2.543 0.654 Non sig
Control 5.92 2.652

2 Strength 
Experimental 8.02 2.754

3.762 0.342 Non sig
Control 6.03 2.432

3 Chest 
Experimental 105 4.682

3.432 0.654 Non sig
Control 110 3.321
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4 Belly
Experimental 95 2.641

2.543 0453 Non sig
Control 100 3.538

5 Hip
Experimental 109 2.743

2.543 0.652 Non sig
Control 113 5.345

6 Thigh
Experimental 66 4.541

2.487 0.571 Non sig
Control 70 2.632

Signifi cant at the signifi cance level (0.05) if the error level is less than (0.05).

Cont... Table (2): shows the arithmetic mean, standard deviations, the calculated (t) value and the 
signifi cance of the differences in the examined tests between the experimental and control groups in the 

pretest.

Means and tools used in the research:

- Note.

- Tests and measurements -

- A device for measuring height and weight

- 10 Treadmill device.

- Cones of different heights (20 cm, 30 cm), 

count 60

- 4 electrical stimulation allowances, country of 

origin, Spain.

- Single-use adhesive electrodes for measurement 

(EMS).

- Electronic stopwatches, number (8).

- Medical balls weighing 1 kg, 2 kg, number 10.

Electrical stimulation device (EMS): (1)

Device work:

The electrical stimulation device is made by a 

battery within the suit that is worn by the player and is 

controlled by a screen and the screen is connected to the 

player’s suit by the wireless remote control feature. The 

screen contains several parts to facilitate the process of 

determining the frequencies and choosing the type of 

program that will work. It has to determine more than 

one player and determine the periods of pregnancy, 

rest, current intensity and degree of stimulation for each 

muscle separately from the other muscles as shown in 

the following fi gure (1).

Figure (1)



5310    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

It shows the EMS control screen and the two pieces 

of the suit for the upper part of the upper limbs and the 

lower part of the limbs

Tests used:

The traction run test and the strength test: (1)

Measuring the bending of the torso forward from 

a long sitting position: (2)

Anatomical measurements (peripheral) chest, 

abdomen, hip, thigh): (3)

Pre-test:

 The researchers conducted the pre-tests in the 

hall for student activities at the University of Baghdad 

on Saturday 17/10/2020.

Exercises used in the research: The training began 

on 20/10/2020 until 12/12/2020.

- The duration of the exercises set in weeks: (8) 

weeks.

- The total number of training units: (24) training 

units.

- Number of weekly training units: (3) units.

- Weekly training days: (Sunday - Tuesday - 

Thursday).

- The training method used: the low-intensity 

interval training method and the continuous training 

method. 

Post-test:

After completing the implementation of the special 

exercises within the specified period, then conducting 
the research tests on Tuesday 15/12/2020, and the 

researchers took care to provide conditions similar to 

the pre-tests in terms of (time, place, tools used, and the 

method of conducting the tests). On the hall for student 

activities at the University of Baghdad.

Statistical means: The researchers used the 

statistical package (SPSS) to find the appropriate 
statistical treatments.

Research Results

The results of the experimental and control groups 

in the studied variables were presented, analyzed and 

discussed, as well as the results of the differences 

between the pre and post-tests of the experimental group 

in the studied variables were presented and analyzed.

Table (3) shows the difference of the arithmetic mean, its standard deviation, the value (t), and the 
significance of the differences between the results of the pre and post-tests of the two groups of research in 

the variables under investigation.

Variables
Measuring 

unit
Groups

Pre-test Post-test

T value
Sig 

level
Sig type

M
ea

n

St
d.

 D
ev

ia
ti

on

M
ea

n

St
d.

 D
ev

ia
ti

on

Endurance Min/second
Experimental 5.25 2.231 5.16 1.453 3.432 0.003 Sig 

Control 5.92 1.346 5.61 2.453 2.654 0.004 Sig 

Strength M / cm 
Experimental 8.02 4.754 8.98 2.653 3.765 0.002 Sig 

Control 6.03 5.342 7.01 3.452 2.564 0.000 Sig 
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Chest Cm 
Experimental 105 4.453 103 3.521 3.873 0.000 Sig 

Control 110 4.658 108 3.564 3.432 0.003 Sig 

Belly Cm 
Experimental 95 4.531 93 5.673 6.832 0.006 Sig 

Control 100 2.765 98 5.347 4.563 0.002 Sig 

Hip Cm 
Experimental 109 2.653 107 2.253 7.431 0.002 Sig 

Control 113 2.321 111 2.458 3.654 0.006 Sig 

Thigh Cm 
Experimental 64 2.764 65 2.374 3.654 0.003 Sig 

Control 68 2.564 67 2.321 3.463 0.002 Sig 

Significant at significance level (0.05) 

Table (4) shows the difference of the mean, the value of (t), the level of error and the significance of 
the differences between the results of the post-test of the two groups of research in the variables under 

investigation.

Variables Measuring unit

Experimental Control

T value Sig level
Sig 
type

Mean Std. Deviation Mean Std. Deviation

Endurance Min/second 5.14 2.365 5.58 2.462 3.651 0.002 Sig 

Strength M / cm 9.3 2.563 7.01 3.345 4.654 0.002 Sig 

Chest Cm 101 2.231 106 3.321 3.347 0.001 Sig 

Belly Cm 93 3.453 96 2.752 4.521 0.000 Sig 

Hip Cm 105 2.873 109 2.562 4.581 0.003 Sig 

Thigh Cm 62 2.344 66 2.342 3.631 0.001 Sig 

Significant at significance level (0.05).

Cont... Table (3) shows the difference of the arithmetic mean, its standard deviation, the value (t), and the 
significance of the differences between the results of the pre and post-tests of the two groups of research in 

the variables under investigation.

Discussing the Results

The results of Tables (3,4) show that there are 

significant differences in the research variables between 
the pre and post-tests of the two research groups and in 

favor of the post test. The researchers attribute the training 

program using electrical activity stimulation (EMS) that 

is subject to the correct scientific foundations and field 
experience to build the components of the training load 

on the one hand. The volume, intensity and intensity of 

training and the use of different training methods and 

specific exercises depending on the level of physical 
indicators through the direct effect of adaptations 
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of physical indicators and the extent of the response 

occurring within the body, where the human body is 

characterized by the events of physical and functional 

changes when repeatedly exposed to the influence of 
training loads, and it is not a lesson in the use of large 

training loads, but in the amount of codification of the 
training program and training loads and the accuracy of 

its construction and planning in terms of size, intensity, 

comfort and quality of exercises used in order to reach 

the desired goal (4), however, the use of the training 

load thus leads to a process of fatigue that is also 

commensurate with the level of that pregnancy (5), as well 

as the large number of repetitions that the researchers 

used in performing each exercise, which resulted in the 

development of strength. The most important methods 

for developing strength are to increase the number of 

repetitions of exercises or groups with the distinction 

of pregnancy being characterized by moderate intensity 

in addition to the equation of pregnancy to gradually 

shorten the period of rest, (6).The researchers attribute 

the emergence of these differences to the fact that the 

individuals of the research sample have been affected 

by the surroundings of their bodies in the nature of the 

physical activity that they practiced with the technique 

of electrical stimulation of the muscles, which indicates 

the importance of practicing this effort to improve 

the contours of all parts of the body in a manner that 

achieves proportion and harmony for these parts and 

that the amount decreases here. It appears clearly and 

prominently and that all the changes that occurred were 

a result of the nature of the work of the members of the 

research sample, which resulted in an increase in the 

functional activity of the heart and working muscles, as 

with the performance of the exercises, the largest amount 

of muscles will participate, which must be expanded 

blood arteries and thus the amount of energy expended 

according to the system Energy used (7), exercise helped 

reduce the incidence of slouching and women avoided 

physical problems that could occur to their strength, 

develop their muscles, improve their appearance, as well 

as increase confidence in their abilities (8) .

Conclusions and Recommendations:

Conclusions:

- The results showed the development of physical 

characteristics between pre and post measurement 

through special exercises using EMS for players of the 

experimental group and for the benefit of telemetry.

- The results showed the development of 

anthropometric measurements between pre and post 

measurement through special exercises using EMS for 

players for the experimental group and for the benefit of 
post measurement.

Recommendations:

- Attention to developing physical indicators as 

they have a direct impact on anthropometric indicators.

- Conducting similar studies on other ages and 

for both sexes. 
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Abstract 

The aim of the study was to diagnose the Entamoeba spp. in cattle and sheep by using PCR method, for 
identified some of these species used the Nested multiplex PCR. The nested multiplex polymerase chain 
reaction was conducted using the small subunit 18S rRNA gene , the results show total infection rate of 
Entamoeba spp was (60%) which include to(30%) in cattle and 30%in sheep. The results second reaction 
show that the percent of E.histolytica was (30%) in cattle and (30%) in sheep 

Keywords: Entamoeba, Baghdad, PCR, 18S rRNA, gene 

 Introduction 

Entamoeba histolyticais a most common protozoa 

parasite, which causes death due to amebic colitis and 

destroys of intestine wall and transmit to the liver to cause 

liver abscesses in hot area(1). The domestic animals, living 

in intimate contact with man in rural areas, constitute 

a high risk for transmission of infection with these 

protozoal agents to man (2). These protozoa are of public 

health concern as they may cause infection and severe 

illness in animals. Infections are mostly self-limiting in 

people with normal immune system but infection can be 

life threaten in people who have compromised immune 

system (3). Symptoms, when present, range from mild 

abdominal discomfort with diarrhea containing blood 

or mucous to acute or fulminating dysentery with fever, 

chills and bloody or mucoid diarrhea(4).Complications of 

prolonged infection include extra intestinal disease such 

as amebae or abscesses in the liver, lungs, heart, brain, 

skin or other organ (5)

E. moshkovskii, E. histolytica and E. dispar are 

morphologically in distinguishable; it is not possible to 

differentiate the three species on the basis of traditional 

microscopic examination. In the identification of E. 

histolytica, new approaches are used, based on detection 

of E. histolytica specific antigen and DNA in stool 
and other clinical samples Molecular diagnostic tests, 

including nested PCR, have been developed for the 

detection and differentiation of E. histolytica, E.dispar, 

and E. moshkovskii in clinical samples. (6). 

Materials and Methods 

Samples collection 

The study was carried out on (50) fecal samples 

were collected from cattle and (50) fecal samples sheep 

from different area in Baghdad city in a random way 

from December 2019 to November2020. Fecal samples 

will collected in capped fecal containers transported 

in cold bag to the Parasitology Laboratory, College of 

Veterinary Medicine , University of Baghdad. 

Molecular study include 

 DNA Extraction 

The kits were used throughout the study for 

genomic DNA extraction from stool samples. These 

are Presto™ Stool DNA Extraction Kit according to the 

manufacturers instruction. The DNA were stored at -20 

C until PCR amplification. 

DOI Number: 10.37506/ijfmt.v15i3.16276
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DNA amplification by PCR

For molecular identification , nested multiplex PCR 
targeted (18S rRNA gene) was used to differentiate the 

DNA of E.histolytica, E. dispar and E.moshkovskii (7).In 

primary reaction, the genus specific primers used were 
E-1 (5′-TAAGATGCACGAGAGCGAAA-3′) and E-2 
(5′-GTA CAAAGGGCAGGGACGTA-3′), was used to 
amplify about 900 bp of 18S rRNA gene. In secondary 

reaction of nested multiplex PCR, three pairs of primers: 

EH-1 (5′-AAGCATTGTTTCTAGATCTGAG-3′) and 
EH-2 (5′-AAGAGGTCTAACCGAAATTAG-3′); Mos-
1 (5′-GAAACC AAGAGTTTCACAAC-3′) and Mos-
2 (5′CAATATAAGGC TTGGATGAT-3′); and ED-1 
(5′-TCTAATTTCGATTAGAAC TCT-3′) and ED-2 
(5′-TCCCTACCTATTAGACATAGC-3′). the reaction 
conditions were optimized for amplifying species-

specific product sizes (439, 553 and 174 bp for E. 

histolytica, E. moshkovskii and E. dispar, respectively).

The first PCR reaction was performed in a final 
volume of 20nl contain 5nl DNA template and 1nl of 

Forward primers(10pmol) , 1nl of reveres primers 

(10pmol) and 13nl PCR water . the reaction were 

performed in an automatic DNA thermo cycler 

(THECHNER,USA) for 35 cycles .Each cycle consisted 

of a denaturing step of 30 sec . at 95 c, and annealing 

step of 30 sec. at 58 c and 1 min of extension step at 72 c 

with the final extension step of 72c for 10 min .

 The second PCR reaction was performed in a final 
volume of 20 µl, contain 2.5 µl of the first PCR product 
, 1 µl for each primer and 11.5 µl PCR water . The 

reaction conditions for the second PCR were optimised 

to combine the primers of E. histolytica (EH-1 and EH-

2) with E. dispar (ED-1 and ED-2) and E. moshkovskii 

(Mos-1 and Mos-2) primers in a single reaction mixture 

under the same conditions.the PCR products were 

electrophoresed on 1% Agarose gel stained ethidium 

bromide and visualized by UV transilluminator .

Sequencing analysis of Entamoeba spp 

DNA sequencing analysis was performed for 

confirmative detection of local Entamoeba spp and study 

of phylogenetic relationship tree analysis between local 

Entamoeba spp isolates and NCBI –Blast submission of 

Entamoeba spp as well as submission of local isolates 

in NCBI-GenBank .Ten PCR positive products of local 

Entamoeba spp isolates were sent to Bioneer Company 

in Korea in ice bag for performed the DNA sequencing 

by Applied Biosystem (AB) DNA sequencing system. 

The NCBI-GenBank submission was carried out using 

Bankit submission tool. 

Statistical Analysis

The Statistical Analysis System- (8) program was 

used to detect the effect of difference factors in study 

percentage. Chi-square test was used to significant 
compare between percentage (0.05 and 0.01 probability) 

in this study. 

 Results 

The results of first round.

One hundred feces samples collected from the cattle 

and sheep for detection of Entamoeba spp ,wherever, 

all the isolates submit to the polymerase chain reaction 

test, the prevalence as a table (1). Using specific primers 
according to the gene of 18S rRNA to using for detection 

of Entamoeba spp (900bp) on electropgoresis agarose 

gel as fig (1). 

Table (1): Total infection rate of Entamoeba spp. in livestock by Polymerase chain reaction.

Type Examined No. Infected No. Percentage %

Cattle        50 30 60

Sheep 50 30 60
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Figure (1): Agarose gel electrophoresis image showes the PCR product analysis of 18S rRNA gene in 
Entamoeba sp. from Cattle and sheep feces samples. Where , the Lane (M):DNA marker ladder (1500-

100bp) and the Lane (1,3,4,5,7,8,9,11,12,13,15,16,17,18,19 ) were showed positive PCR amplification of 18S 
rRNA gene in Entamoeba sp. at 900bp PCR product size.

 -The result of second round

The result of second round nested multiplex PCR show one species of Entamoeba histolytica was recorded 30% 

in cattle and 30% sheep (30% ,30% ), table ( 2) fig(2). 

Table 2: Result of Entamoeba spp by Nested multiplex PCR for second round.

Entamoeba spp

 Cattle Sheep 

No of 
examined

No of 
positive

Percentage
%

 No of 
examined

No of 
positive 

Percentage
%

E. histolytica

50

30 60

50

30 60

E. dispar _

E. moshkovskii _

 

Figure (2): Agarose gel electrophoresis image that showed the Multiplex Nested PCR product analysis of 
18S rRNA gene in Entamoeba species from cattle and sheep positive samples. Where , the Lane (M): DNA 

marker ladder (1500-100bp). The Lane (1-5) were showed positive cow Entamoeba histolytica at 439bp PCR 
product size the Lane (6-10) were showed positive sheep Entamoeba histolytica at 439bp PCR product size.
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Phylogenetic tree analysis 

Ten samples of PCR products out from 60 positive 

PCR samples were collected randomly were sequenced 

using forward and reverse primers. The sequences were 

manipulated in gene bank database NCBI accession 

numbers, sample No.1 (MK426065), sample No.2 

(MK426066), sample No.3 (MK426067), sample 

No.4 (MK426068), and sample No.5 (MK426069)

from cattle and sample No.1 (MK426070), sample 

No.2 (MK426071), sample No.3 (MK426072), sample 

No.4 (MK426073), and sample No.5 (MK426074)

from sheep (Table 3). Phylogenetic tree analysis based 

on small ribosomal subunit 18S rRNA gene partial 

sequence of Entamoeba spp livestock isolates from 

Baghdad city using the Unweighted Pair Group Method 

with Arithmetic Mean (UPGMA tree) in (MEGA 6.0 

version). Showed a very low genetic variation (0.002). 

The local Entamoeba sheep and cattle isolates (No.1 into 

No.10) were showed closed related to NCBI-BLAST 

Entamoeba histolytica (MK332025.1). Whereas, other 

NCBI Entamoeba species were showed different at total 

genetic changes (0.140-0.020%) figure(3).

Table (3) the NCBI-BLAST Homology Sequence identity (%) between local Entamoeba sp. IQ Cattle 
isolates and NCBI-BLAST submitted Entamoeba species: 

Local Entamoeba sp. 
cattle isolate No.

Homology sequence identity analysis

NCBI BLAST Identical
Entamoeba sp.

Genbank accession number Sequence identity (%)

Entamoeba sp. cattle 
isolate No.1

Entamoeba histolytica MK332025.1 99.48%

Entamoeba sp. cattle 
isolate No.2

Entamoeba histolytica MK332025.1 99.09%

Entamoeba sp. cattle 
isolate No.3

Entamoeba histolytica MK332025.1 98.95%

Entamoeba sp. cattle 
isolate No.4

Entamoeba histolytica MK332025.1
98.72%

Entamoeba sp. cattle 
isolate No.5

Entamoeba histolytica MK332025.1 98.71% 

Entamoeba sp. sheep 
isolate No.1

Entamoeba histolytica MK332025.1
99.48%

Entamoeba sp. sheep 
isolate No.2

Entamoeba histolytica MK332025.1
97.09%

Entamoeba sp. sheep 
isolate No.3

Entamoeba histolytica MK332025.1 98.70%

Entamoeba sp. sheep 
isolate No.4

Entamoeba histolytica MK332025.1
99.74%

Entamoeba sp. sheep 
isolate No.5

Entamoeba histolytica MK332025.1 98.84%
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Figure (3): Phylogenetic tree analysis based on small subunit ribosomal RNA gene partial sequence in local 
Entamoeba sp. isolates that used for genetic Entamoeba species identification. The phylogenetic tree was 
constructed using Unweighted Pair Group method with Arithmetic Mean (UPGMA tree) in (MEGA 6.0 
version). The local Entamoeba sheep and cattle isolates (No.1 into No.10) were showed closed related to 

NCBI-BLAST Entamoeba histolytica (MK332025.1). Whereas, other NCBI Entamoeba species were showed 
different at total genetic changes (0.140-0.020%) 

Discussion

Amoebiasis is one of the most common infection 

worldwide(9).The three studies are morphologically 

similar ,despite genetic and pathogenic differences 
(10). E.histolyticais generally considered a pathogenic 

species, while other Entamoeba species are classified as 

non-virulent(11) therefore, distinguishing of these species 

is of great significance.

The result in cattle and sheep were agree with (12)

when they recorded infection rate of 58.3% Entamoeba 

spp in the cattle and sheep ,the result of the study relative 

to that recorded (13) In the National Park in Ivory Coast, 
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which was the injury ratio stood at 53.27% at study 

intestinal parasites which spread at the zoo also (14) 

recorded 57.17% infection rate in horses and donkeys in 

Diwaniya – Iraq.Other studies have recorded infection 

rates less than the current study by (15) recorded infection 

rate of Entamoeba in goat 20% (10/50). (16) recorded 

results in center garden Rome infection by (9%) 

E.histolytica , that less than our results.. Can be attributed 

to the difference in the ratios to a lack of attention to 

health and culture among ranches or commitment them to 

health conditions in the establishment of corrals animal 

breeding and lack of knowledge that there is a shared or 

transmitted by animals or use of water contaminated feed 

diseases and to the difference in geographical nature and 

the climate of the region. 

Conclusion 

Multiplex conventional PCR method was a rapid and 

effective in differentiating E. histolytica from E. dispar 

and E. moshkovskii. This method is an optional tool in 

the diagnosis and epidemiological studies of amoebiasis 
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Abstract

Aims: This study aims to assess attitudes of the middle school students about e-cigarette smoking; and 
determine the association between attitudes of the students with their socio-demographic characteristics. 
Methodology: A descriptive study used assessment approach with questionnaire items is conducted to 
explore students’ knowledge related to e-cigarette smoking. By an intentional sample of (420) students 
is selected throughout the use of non-probability sampling approach. Data was collection through the use 
of a questionnaire and self-report. Through the application the descriptive and dedicative statistic, data 
were analyzed. Results: Recent findings indicate that overall (87.4%) of students were moderate level of 
attitudes. Students residency has been associated with their attitudes at p-value <0.05. Conclusion: Students 
of secondary school showing moderate level of attitudes towards E-cigarette smoking. Students’ attitudes 
correlated positively with their residency. Health instructional materials such as pamphlet and booklets 
should be directed more towards smokers individual and Ministry of Education should devote more materials 
in the school curricula that shed the light on the detrimental effects of smoking of all types and their risks.

Key-wards: Attitudes, Students, E-cigarettes Smoking.

Introduction

Despite studies showing the health effects of 

e-cigarettes, adolescents harbor misperceptions, 

including that e-cigarettes are safer than cigarettes, 

help people quit smoking conventional cigarettes, and 

do not contain any or just limited amounts of nicotine. 

Adolescents also consider e-cigarettes to be trendier, 

more prevalent, and more acceptable than conventional 

cigarettes [1, 2, 3]. The lowest perceptions of harm and 

most positive attitudes regarding e-cigarettes have been 

reported by adolescents who have used e-cigarettes [4, 

5]. The literature on e-cigarette attitudes thus far has 

predominantly focused on harm perceptions and general 

acceptability of and attitudes towards e-cigarettes 

and cigarettes. To our knowledge, there are few 

studies that have more comprehensively examined 

adolescents’ specific attitudes towards and knowledge 
about e-cigarettes, and/or whether such attitudes differ 

between those who have and have not used e-cigarettes 

or other tobacco. Data on these more specific e-cigarette 
attitudes will guide public health officials, healthcare 
providers, and educators to develop more detailed, 

salient health messages and prevention efforts to address 

adolescents’ misperceptions and ultimately deter 

e-cigarette use [6, 7]. E-cigarette use and awareness is 

evident among high school students in North Carolina. 

A high number of smokers and smokeless tobacco 

users are using e-cigarettes simultaneously, and many 

perceive e-cigarettes as healthy and with minimal health 

hazards. Also, there is limited school-based education 

about e-cigarettes [8]. 

Methodology

A quantitative descriptive cross-sectional study 

used assessment approach with questionnaire items is 

conducted to attitudes among middle school students 

about electronic cigarettes and their health risks. The 

DOI Number: 10.37506/ijfmt.v15i3.16277
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study is carried out at (28) middle school Education 

Directorate in Baghdad City. This school distributed 

throughout two distinct of Education Directorate 

(Rusafa and AL-Karkh) which include First, Second and 

Third Rusafa Education Directorate; and First, Second 

and Third AL-Karkh Education Directorate. Intentional 

sample of (420) students is selected throughout the 

use of non-probability sampling approach. The study 

sample is distributed throughout two distinct of 

Education Directorate (Rusafa and AL-Karkh). A total 

of (28) schools were selected for the purpose of this 

study. A constructed questionnaire includes (socio-

demographic data and knowledge questionnaire items), 

data was collection through the use of a questionnaire 

and self-report students. Through the application the 

descriptive and dedicative statistic, data were analyzed. 

“Frequencies and percentages, mean of score (M.s.); and 

person correlation” 

Rssults and Discussion

Discussion of the Socio-demographic Characteristics 

of the Students ( Table :1)

Table 1:Distribution of the Students According to their Socio-demographic Characteristics

Variables f %

Age

M±SD= 17±1.5

15 – 16 years 218 51.9

17 – 18 years 120 28.6

19 – 20 years 76 18.1

21 ≤ years 6 1.4

Gender
Male 210 50

Female 210 50

Father’s occupation

Dead 26 6.2

Employee 154 36.7

Free works 194 46.2

Retired 32 7.6

Doesn’t work 14 3.3

Mother’s Occupation

Dead 8 1.9

Employee 61 14.5

Free works 2 .5

Retired 4 1

Housewife 345 82.1

Residency
Low class 209 49.8

High class 211 50.2

f: Frequency, %: Percentage, M: Mean, SD: Standard deviation 
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The descriptive analysis of socio-demographic 

characteristics revealed that average age of the students 

is 17±1.5 years in which more than half of them are with 

age group 15-16 years. Such finding indicate the normal 
age at the school; the age of the students who reach the 

secondary schools are 15- 17 years except those whose 

fail at their scholastic stage which get older than their 

peer. This finding was slightly close to the study of 
Damas et al. (2009) who found in his study (Smoking 

habits in secondary school students) that students are 

with age 15-21 years and the mean age is 15.1 year [8]. 

The occupational status for students’ parent refers 

that their father are working with free works and 

their mothers are housewives. From such findings, 
the researcher infers that parents of the students are 

associated with moderate socioeconomic status due to 

results that is showing the highest percentage of fathers 

are working with free private works and the mothers are 

housewives.

Regarding residency, more than half of the students 

are showing resident in high class neighborhood and 

the remaining are resident in low class neighborhood. 

The researcher sees that the residence area, namely the 

neighborhood is play important role in perception of the 

students about the smoking and drug use. No study has 

provided evidence about the residence place which is 

related to low class or high class neighborhood among 

the students. But a study found that more of the students 

are resident in an urban are [10].

Discussion of Students’ Attitudes about E-cigarette 
( Figure :1)

The analysis of data related to attitudes toward 

E-cigarette among the students revealed that students are 

holding moderate level of attitudes towards E-cigarette 

smoking. Such finding may interpret by the result of 
their knowledge that they have; they have a level of 

knowledge about E-cigarette which make them configure 
a moderate attitudes towards E-cigarette smoking. A 

study titled (Knowledge and Attitude of Teenagers 

towards Electronic Cigarettes in Karachi, Pakistan) 

found that students had significant knowing and making 
attitudes toward smoking of E-cigarette [11].  

The mean scores of attitude scale items indicated 

that students are showing moderate level of attitudes 

among most items of the scale except items 18, 20, 21, 

22, 23, and 24 that show low level which are: Smoking 

electronic cigarettes is complementary to the human 

personality, Anxiety plays a role in vaping, Smoking 

electronic cigarettes makes a person more attractive, 

E-cigarette smoking indicates maturity and maturity, 

Smoking e-cigarettes helps solve problems, and 

Smoking electronic cigarettes increases intelligence. 

But the items 11, 13, 14, and 15 that show high level 

which are: Laws can be set to limit the phenomenon 

of electronic cigarette smoking, I believe that smoking 

electronic cigarettes is the cause of many types of cancer, 

I can refuse if one of my friends tries to offer me an 

electronic cigarette, and Programs to control electronic 

cigarette smoking should be implemented. As exploring 

such findings, the researcher infers that the students 
are holding their attitudes toward e-cigarette smoking, 

and their attitude is supported due to peer pressure in 

addition to absence of law that apply to avoid using and 

smoking the E-cigarette.

Discussion the Relationships among Students’ 

Attitudes with regard to their Variables( Table :2)

Table 2: Correlation among Students’ Attitudes with regard to their Socio-demographic Characteristics 
(N=420)

 Attitudes

Characteristics
Pearson Correlation

P-value 

(2-tailed)
Significance

Age -.095 0.053 N.S

Gender .035 0.478 N.S

Fathers’ occupation -.033 0.501 N.S

Mothers’ occupation -.039 0.428 N.S

Residency -.152 0.002 H.S
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Findings revealed that there is strong reverse 

relationship between students’ attitudes and their 

residency at p-value= .002 while there is no significant 
relationship is seen with other variables. The significant 
relationship between attitude to E-cigarette and residency 

may explained that students who are resident in high 

class neighborhood holding high attitudes towards 

E-cigarette than those in low class neighborhood; 

those who are living in high class neighborhood are 

consider such behaviors as modern and they should do, 

therefore this may influence the formation of attitudes 
toward E-cigarette. For this reason, the insignificant 
relationships are also explained for the same. This 

finding is agree with a study of Nasser and others 
who found statistically significance between students’ 
attitude and residence and stated “Logistic regression 

was also applied to investigate the relationship between 

tobacco usage and the socio-economic factors such as 

sex, age, marital status, study level, residence, income 

and college” [12]. 

Conclusion

 Students of secondary school showing moderate 

level of attitudes towards E-cigarette smoking. Students’ 

attitudes correlated positively with their residency. 

Health instructional materials such as pamphlet and 

booklets should be directed more towards smokers 

individual and Ministry of Education should devote 

more materials in the school curricula that shed the light 

on the detrimental effects of smoking of all types and 

their risks. 
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Abstract

Aims: The study aims at assess nurses knowledge towards Pneumothorax and determine the relationship of 
those knowledge with their demographic characteristics. 

Methodology: To investigate nurse information relevant to Pneumothorax at Intensive Care Unit, a 
quantitative descriptive analysis used to assess approach with questionnaire items is performed. Throughout 
the non-probability sampling method, a purposive random sample of (30) nurses is chosen. A constructed 
questionnaire includes (socio-demographic data and knowledge questionnaire items), data was collection 
through the use of a questionnaire and self report nurses. Through the application the descriptive statistic, 
data were analyzed.

Results: According to the analysis mean, the findings indicate that the majority (96.7 %) of nurses were 
poor knowledge. As well as, there were no significant relationship between nurses knowledge and their 
demographic characteristics at p-value more than 0.05.

Conclusion: This research found knowledge in terms of Pneumothorax, nurses were poor knowledge. More 
years of experience in training the staff in intensive care unit and provide the health resources and exploiting 
young energies of nurses which indeed helps to develop their knowledge. 

Keywords: Knowledge, Nurses, Pneumothorax, Prevention, Intensive Care Unit.

Introduction

The presence of air in the pleural cavity, known as 

pneumothorax, is a serious complication of mechanical 

ventilation that is linked to increased morbidity and 

mortality. It is a life-threatening condition found in the 

differential diagnosis of respiratory failure and chest pain, 

and it necessitates prompt identification and treatment 
[1]. Extra pulmonary air builds up in the chest, usually 

as a result of air leakage from the lungs. Pneumothorax 

may be either spontaneous or iatrogenic, with the 

latter being more widespread worldwide. According to 

the cause, pneumothorax may be classified as major, 
secondary, iatrogenic, or traumatic. In an intensive care 

unit, mechanical ventilation was discovered to be the 

most common cause of iatrogenic pneumothorax (ICU) 
[2].

Pneumothorax in intubated patients with normal 

lungs is uncommon, and the majority of patients with 

Pneumothorax Due to Mechanical Ventilation (PRMV) 

have underlying lung diseases ranging from primary 

obstructive pulmonary disease to secondary pneumonia 

and acute respiratory distress syndrome (ARDS) [3]. 

Pneumothorax can be difficult to identify in critically ill 
patients since they have a variety of clinical presentations 

and their positions are atypical and complicated by other 

disease processes [4]. Patients that undergo artificial 
ventilation have a 4 percent -15 percent chance of 

developing barotrauma. Depending on the severity and 

length of ARDS, as well as the type of ventilator used 

for management, a 14 percent to 87 percent chance 

of Pneumothorax has been registered [5]. A previous 

study showed that when protective lung strategies were 

DOI Number: 10.37506/ijfmt.v15i3.16278
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implemented in pediatric patients with extreme ARDS, 

the rate of Pneumothorax decreased. The occurrence of 

barotrauma in postoperative patients has been stated to 

be as low as 0.5 percent [6].

Methodology

To investigate nurse information relevant to 

Pneumothorax at Intensive Care Unit, a quantitative 

descriptive analysis used to assess approach with 

questionnaire items is performed. Throughout the non-

probability sampling method, a purposive random 

sample of (30) nurses is chosen. A constructed 

questionnaire includes (socio-demographic data and 

knowledge questionnaire items), data was collection 

through the use of a questionnaire and self report nurses. 

Through the application the descriptive statistic, data 

were analyzed. “Frequencies and percentages, mean+ 

S.d. “Poor knowledge (mean <1.5), Good knowledge 

(mean ≥1.5)”

Results and Discussion

Descriptive Statistic of Demographic Factors -Table 

1:- 

Our findings represents the distribution of the 
nurses their demographic characteristics in term of 

frequencies and percentage. The nurses’ ages ranged 

from 20 to 29 years old, and the majority of (83.3%) 

respectively. Gender related to results showed that male 

nurses predominated , accounting for 60% of the total, 

respectively, and residents in urban areas. This results 

come because the nature of the nursing profession, male 

nurses were accounted for most of the nursing staff, and 

all nurses who work in intensive care unit need to be 

young to cover all duties in this units. Also, this may 

be due to the fact that males cover night duties while 

females does not. 

In terms of marital status, nurses were married and 

constituted (76%), due to most of these age groups are 

the age of marriage.

In terms of education, diploma nurses graduated, 

accounting 56.75 percent. As being the diploma degree 

were considered the major proportion of staff nurses 

in health organization, due to the large number of 

institutions that graduate such degrees. Also, this result 

come because of the hospital wards are totally depends 

on nurses who graduated from nursing institute and 

nursing secondary school while nurses who graduated 

from nursing college are allocated in special units as 

well as they are still in small number compared to other 

nurses.

The majority of findings participants had less than 
5 years of experience and made up 53.3 percent. In 

addition, in both classes of studied nurses who did not 

attend a training session, which made up (46.7 percent) 

as being the few years of nursing experience in intensive 

care unit could be explained by the fact that have a 

frequent rotating from one unit to another within the 

hospital.

The above our findings of demographic variables 
come in the same line with findings of study conducted 
in Public Hospitals in Sana’a City-Yemen. Their results 

of the study showed that 51 percent are males, and 52 

percent are married, have work experience of less than 

five years, and do not participate in training courses [7].

Also, our findings come consisting with study 
conducted in Baghdad City at critical care unit. The 

findings of this study illustrated that (64%) of the study 
sample were males and (58%) at age group (20-29) years 

old, (52 %) were married, (46 %) were graduate from 

Institute, (66%) had (1-5 years) experience in critical 

unit [8].
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 Table1: Descriptive Statistic Nurses Demographic Variables

Demographic Data Groups Freq. %

Age / Years

20-29 years 25 83.3

30-39 years 4 13.3

40-49 years 1 3.3

50 and older 0 0.0

Gender
Male 18 60.0

Female 12 40.0

Residence
Urban 22 73.3

Rural 8 26.7

Marital Status

Single 6 20.0

Married 23 76.7

Widow 1 3.3

Education level

School nursing 5 16.7

Diploma 17 56.7

Bachelor’s 8 26.7

Years of experience

<5 years 16 53.3

5-10 years 9 30.0

>10 years 5 16.7

Training session in nursing

No 14 46.7

1 session 9 30.0

2 sessions 4 13.3

≥ 3 sessions 3 10.0

 Table 2:Relationship between nurses responses and their Demographic Data

Demographic Data Chi-Square Value D.f P-Value 

Age /years 0.207 2
0.902

NS

Gender 0.690 1
0.406

NS

Residency 2.845 1
0.092

NS

Marital Status 0.315 2
0.854

NS

Level of Education 0.791 2
0.673

NS

Years of Experience 0.905 2
0.636

NS

Training Sessions 1.182 3
0.757

NS
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 (Freq.): Frequency, (%): percentage 

Figure 1: Overall Nurses Knowledge Responses 

 Nurses knowledge towards Pneumothorax Figure 
1:-

The study results indicate that the nurses were 

fail knowledge towards prevention of pneumothorax 

attendant with mechanical ventilation (Mean <1.5). Due 

to less years of experience and limitation of training, add 

to that education attainment (if Bachelor’s graduated 

better than Diploma in those importance area of care). 

This result reflects the need of education regarding 
prevention of pneumothorax attendant with mechanical 

ventilation. This results agree with results of Kesieme 

et al. (2016), who conducted study deals with nurses 

knowledge at intensive care unit Nigerian semi urban 

university hospital. Their findings illustrated that nurses 
with poor knowledge and need more training to qualified 
it [9]. 

The deficit knowledge regarding prevention of 
pneumothorax attendant with mechanical ventilation 

might be due to several reasons; the nurses do not 

develop and update their knowledge continuously, most 

of nurses who work in health institutions quit book 

reading so they do not follow up and only indulge in 

nursing practices, consequently they became unable to 

remember some information particularly the knowledge 

that related to pneumothorax.

Moreover, in a study of Markle (2014), stated 

study deals with common complications of mechanical 

ventilation. Find the knowledge has been associated with 

prevention of complication due to less of experience and 

limitation of training [10].

As well as, study of Hadi and Abdul-Wahhab 

(2016), conducted study deals with nurses knowledge 

towards mechanical ventilation. Their findings 
confirmed that need to special training programs to 
promote nurses knowledge concerning mechanical 

ventilation (especially in weaning and endotracheal 

suctioning techniques) added to that Encourage the 

nurses to complete their academic study to be equipped 

with advance skills& knowledge that enable them to 

provide efficient care [8].

The main goal of management should be to reduce 

as much as possible any potentially harmful effects of 

mechanical ventilation while ensuring adequate gas 

exchange. This needs to adequately qualify the nursing 

staff [11]. As well as, nurses work at Intensive Care 

Units in Mansura University Emergency Hospital were 

unsatisfactory knowledge to management of patients 
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with pneumothorax and mechanical ventilation. Its need 

to be trained enough to give effective and safe care to 

such patients [12]. 

Furthermore, our findings disagree with finding of 
study include 100 nurses who work at intensive care 

unit assessed for their knowledge towards respiratory 

distress syndrome and mechanical ventilation. The 

findings demonstrated the overall nurses knowledge 
were good level, it constituted 68% as a majority, due to 

the nurses work in those area were Bachelor graduated 

and participated in training sessions [13].

Relationship between nurses responses and their 

Demographic Data -Table 2:- 

Findings shows that there is a non-significant 
association between the nurses knowledge and their 

demographic data at p-value more than 0.05. This 

results come with findings of Hamel and Ahmed (2020), 
who depicted there were non-significant relationship 
between nurses knowledge in intensive care unit and 

their demographic characteristics [14]. Also Arrar 

and Mohammed (2020), confirmed in their findings 
Illustrated that not all intensive care unit nurses were 

trained adequately on the nursing care guide in the ICU, 

approved by Iraqi Ministry of Health. That there are 

non-significant differences between demographical data 
with their knowledge [15]. 

Conclusion

This research found knowledge in terms of 

Pneumothorax, nurses were poor knowledge. More 

years of experience in training the staff in intensive care 

unit and provide the health resources and exploiting 

young energies of nurses which indeed helps to develop 

their knowledge. 
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Abstract

Back ground: Cryopreservation method, equilibrium rapid freezing (vitrification), used to preserve oocytes. 
Vitrification is a common method for cryopreservation of gametes and early embryos.

The follicular fluid (FF) contains a complex mixture of steroids, metabolites, polysaccharides, proteins and 
small peptides, reactive oxygen species (ROS) and antioxidant enzymes (1).

Objectives: The present study was aimed to improve rate of buffalo oocyte viability using follicular fluid 
with Trypan blue, after thawing.

Materials and Methods: Cryopreservation of oocytes using vitrification method using common solution, 
then thawing oocytes after 2 months and assessment oocyte viability. Collection of oocytes from buffalo 
ovaries buffalo after sacrifice, then assessment viability of oocytes using trypan blue stain for 30 seconds. 
Using vitrification solution (DMSO, EG), then the oocytes viable loaded on vitricare and plunged in liquid 
nitrogen (-196℃) for 2 months, after thawing, the oocytes viability was assessed, using two different 
concentrations of buffalo follicular fluid (low and high concentration) mixed with trypan blue, the SMART 
medium that used in the present research.

Results: Results of the present study appeared significant increment (P<0.05) in the percentages of oocytes 
viability using follicular fluid with trypan blue as compared to the trypan blue only.

Conclusion: From the results of the present study it was concluded that the follicular fluid enriched to the 
trypan blue improved percentage of oocytes viability post thawing. 

Keywords: oocytes, buffalo, follicular fluid

Introduction

The cryopreservation of practical importance for 

the progress of assisted reproductive technologies(2,3). 

Several of cryopreservation methods such as 

conventional (slow), equilibrium rapid freezing, and 

ultra rapid freezing (vitrification) have been used to 
preserve oocytes(4).  Vitrification is defined as a physical 
process by which a highly concentrated solution of 

cryoprotectants solidifies through cooling, without 
formation of ice crystals(4). Vitrification is a greatest 
method for cryopreservation of oocyte(5). Numerous 

compounds act as cryoprotectants and are used for 

protection of cells against freezing such as dimethyl 

sulfoxide (DMSO), and ethylene glycol (EG) (6).

Follicular Fluid (FF), the biological component of 

the oocyte microenvironment, is seen early in the pre-

antral stage of the ovarian follicle when small, apparently 

empty spaces appear between granulosa cells. During 

the following months, as the follicles grow, to reach 20 

mm of diameter(7), the FF occupies a single compartment 

that enlarges progressively until it surrounds most of the 

cumulus oophorus cells(c.o. cells) and the oocyte. The FF 

contains a complex mixture of steroids, polysaccharides, 

metabolites, proteins and small peptides, antioxidant 

enzymes and reactive oxygen species (ROS)(1,8) . 

The main problem with cryopreservation of oocytes 

is the low percentage of oocytes retaining the ability 

to undergo normal maturation and fertilization(9). To 
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develop the effectiveness of oocyte vitrification, the 
present study evaluated the comparative effect of 

buffalo follicular fluid with trypan blue on the viability 
of vitrified-thawed oocytes. 

Materials and Methods

This study was carried out at the Advanced Research 

Laboratory Unit, Faculty of Medicine, Jabir Ibn Hayyan 

Medical University, AL- Najaf AL-Ashraf; Iraq. 

Collection of oocytes: 

Buffalo ovaries were collected from local abattoir 

and were transported to the Advanced Research 

Laboratory Unit within 45 min, in normal saline at 37°C. 

Ovarian follicles (2-6 mm in diameter) were aspirated 

using 23-gauge needle attached to a 10 mL syringe. The 

aspiration medium is SMART medium. All the aspirated 

cumulus-oocyte complexes (COCs) with homogenous 

cytoplasm were used in this study. The oocytes were 

washed two times by SMART medium (10). 

Preparation of trypan blue dye: 

 Trypan blue is the stain most commonly used 

to differentiate viable from nonviable oocytes. The stain 

was prepared by adding 0.2 g of trypan blue powder 

to 50 ml NS, filtered through filter paper, store in dark 
bottle inside refrigerator(11) . 

Preparation of follicular fluid: 

Draw the follicular fluid from mature follicles 
of buffalo ovaries, than make up centrifugal for these 

fluid, and adding two different concentration ( low 
concentration 25%, and high concentration 50%) to 

trypan blue solution .

Vitrification solution:

Step one

A. Vitrification solution 1 (VS1) 

1. 0.75 mL DMSO

2. 0.75mL EG

3. SMART medium up to 10 mL

B. Vitrification solution 2 (VS2)

1. 1.5 mL DMSO

2. 1.5 mL EG

3. SMART medium up to 10 mL 

Thawing solution: 

1. SMART medium 10 mL 

Vitrification and thawing techniques:

The vitrification tool called vitricare was invented 
by Prof Dr. Muhammad-Baqir M-R. Fakhrildin and used 

in this study for oocytes vitrification.

Viable oocytes (with cumulus or without cumulus) 

were transferred to 0.5 mL of the VS1 to equilibrate for 

15 min. Then, were placed into 0.5 mL of the VS2 for 1 

min, then loaded on the vitricare and directly into LN2(-

196℃) .

For thawing, the vitricare taken out from the LN2 

after two months. 

 Viability test: 

All oocytes were examined for viability in three 

steps, using the trypan blue only (G1), trypan blue 

with low concentration of follicular fluid (G2;25%), 
and trypan blue with high concentration of follicular 

fluid (G3;50%) exclusion test. Unstained oocytes were 
classified as live and fully stained oocytes as dead. The 
viability test for oocytes was done post-aspiration and 

immediately post-thawing(12). 

Results

In this study, number of buffalo oocytes were 

collected was (601) . All of oocytes were viable and 

normal morphology. Oocytes were divided to three 

groups. Group 1(G1) contain (195) oocytes. Group 

2(G2) contain (201) oocytes. Finally, Group 3 (G3) 

contain (205) oocytes. 

 There is a significant difference (P<0.05) in the 
viability between group1 (G1) and group2 (G2). Also 

there is significant difference (P<0.05) in the percentages 
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of viability between G1 and G2. There is a significant 
difference (P<0.05) in the viability between group1 (G1) 

and group2 (G3). Also there is significant difference 
(P<0.05) in the percentages of viability between G1 

and G3. There is a significant difference (P<0.05) in the 
viability between group2 (G2) and group3 (G3). Also 

there is significant difference (P<0.05) in the percentages 
of viability between G2 and G3. 

In the group1 total number of oocytes were (195), 

all them viable are vitrified for 2 month, after thaw the 
number oocytes were (118) without lost, the oocytes 

dead were (62), total number after thaw was (180), 

there is significant difference (P<0.05) was noticed in 
oocytes in pre-vitrification 195 oocytes, and post-thaw 
118 oocytes. 

In group2 total number of oocytes were (201), all 

them viable, vitrification for 2 month, after thaw the 
number oocytes were (167) without lost, the oocytes 

dead are (24), total number after thaw was (191) , there 

is significant difference (P<0.05) was noticed in oocytes 
pre-vitrification 201 oocytes, as shown in the tables.

In group3 total number of oocytes were (205), all 

them viable, vitrification for 2 month, after thaw the 
number oocytes were (181) without lost, the oocytes 

dead are (15), total number after thaw was (196), there is 

significant difference (P<0.05) was noticed in oocytes in 
pre-vitrification 205 oocytes, and post-thaw 181 oocytes, 
as shown in the tables. 

Tables: comparison between the number viable and nonviable oocytes among the study groups by SAS. 

Treatment Viable

Treatment  1
61.08 ± 3.09

C

Treatment  2
80.95 ± 2.23

B

Treatment 3
88.73 ± 1.89

A

Significantly Level **

Treatment Nonviable

Treatment  1
29.70 ± 3.37

A

Treatment  2
11.24 ± 1.82

B

Treatment 3
7.08 ± 1.61

B

Significantly Level **

Discussion

In this study, the trypan blue with follicular fluid 
as a new mixture stain (group 2 and group 3 ). An 

improvement in the percentage of viability of oocytes 

as compared to the control group (group 1). However, 

the concentration of follicular fluid achieved best 
improvement in the outcomes of viability of oocytes 

(P<0.05) as compared to the control group (G1 have 

follicular fluid) . follicular fluid is composed mainly 
from steroids, polysaccharides, metabolites, proteins 

and small peptides, reactive oxygen species (ROS) and 

antioxidant enzymes(8) 

In the present study, Follicular fluid was used due to 
different properties. Follicular fluid is the culture medium 
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in which an oocyte differentiates and grows. It directly or 

indirectly  the fertility and up growth potency of oocytes 

thus indirectly affecting women’s reproductive function. 

Changes in follicular microenvironment in older women 

may be responsible for altered protein role thus affecting 

the viability of oocytes. This certainly causes adverse 

pregnancy outcomes(13,14).

In this work, trypan blue with follicular fluid. 
An improvement was showed in the percentage of 

viability of oocytes as compared to the control group. 

Our manuscript reviews the chemical composition 

and the variety of beneficial nutritional of follicular 
fluid, It contains hormones, growth factors, proteins 
and phospholipids(15). antioxidants compounds in the 

follicular fluid that help delay the oxidative damage 
to cells(1,8). The chemical composition of follicular 

fluid is described, with special attention given to its 
polyphenolic and other bioactive compounds, follicular 

fluid as a biomarker source for evaluating oocyte quality. 
Changes in its composition affect oocyte quality(16). 

Its antioxidant effect and other important biological 

activity(8).

There is a significant improvement (P<0.05) in the 
viability between control (G1) and treated groups (G2 

and G3). Follicular fluid is used for energy, Research has 
shown that FF is a good pre-workout energy source(16).

From the results of the present study it was 

concluded that the follicular fluid enriched to the trypan 
blue improved percentage of the viability of oocytes.  
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Abstract 

Background: Pain is a physical and emotional distressing sensation that is associated with tissue damage, 
both actual and potential. Inadequate pain management has been shown to affect patient outcomes by 
prolonging the hospitalization period and delaying the recovery process; therefore, pain management has 
significant implications. A descriptive-analytic (quasi-experimental) design was conducted to determine 
the effectiveness of an educational program on nurses’ knowledge and attitudes about pain assessment and 
management in imam Hussein medical city in holy Karbala

Methodology: A quasi-experimental design was used to guide this study, it was applied by use of the pre 
and post-test approach for two groups of samples (study and control). It was conducted at the Imam Hussein 
medical city during the period from 15th November 2020 to 9th March 2021. 

Results: The study findings show that participants’ age group at a level (20-29 years) were (63.3%) of the 
study group, and (53.3%) of the control group. (50.0%) of the study group were male, while (46.7%) of the 
control groups were female. 

Findings showed that the total mean score was unacceptable level for both study and control groups before 
giving intervention, while a good level for the study group post-intervention, regarding the knowledge and 
attitude of pain assessment and management. Highly statistically significant differences in post-test for the 
study group as compared with the control groups for knowledge and attitude domains.

Conclusion: The study indicates that the education program had a positive effect on nurse’s knowledge and 
attitude about pain assessment and management. This conclusion is based on the result of our study that 
reveals significant differences between pre-intervention and post-intervention. 

Recommendations: The study recommended that educational and training programs be routinely provided 
to develop their knowledge and attitude, and keep them up to date on pain management, also, the distribution 
of the applied educational program of this study as a booklet or posters for the hospital staff. 

Keywords: nurses, knowledge, attitude, pain assessment, pain management. 

Introduction 

Pain is “an unpleasant sensory and emotional 

experience associated with actual or potential tissue 

damage”. Pain is a personal emotion that comes out in 

a unique way. The specific difference is only apparent 
to the nurse when the patient communicates his or her 

subjective perceptions, expression, and behavior [1]. 

Pain is the experience of the higher brain’s centers of 

nociceptive data; it is individual, dynamic, and subjective. 

Many factors, such as sensory, emotional, and cognitive 

experience, can affect it, such as distraction, attitude, 

beliefs and genetics [2].

Nurses play an important role in managing pain. 

Untreated pain has disabling consequences and greatly 
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interferes with the physical, mental, and spiritual well-

being of the patient, thus changing the quality of life. In 

patients in medical units, pain is a common symptom, 

and effective pain management techniques will be 

effectively relieving it [3].

Because nurses spend more time with patients in 

pain than other health care professionals, they must 

consider the pathophysiology of pain, the physiologic 

and psychosocial effects of acute and chronic pain, and 

the strategies used to relieve pain. Nurses encounter 

suffering patients in a multitude of settings, from intensive 

care, outpatient, and long-term care settings, as well as at 

home. They also need to have the knowledge and skills 

to assess pain, implement pain management methods, 

and assess the effectiveness of these interventions [4].

The chronic pain affects about (100) million 

Americans in the United States, according to the 

Institute of Medicine [5,6]. According to a cross-sectional 

study conducted in Europe, (19) percent of adults suffer 

from moderate-to-severe chronic pain, of which almost 

half suffer from inadequate pain management. Chronic 

pain is predicted to affect one in five Australians at 
any time in their lives, costing the Australian economy 

approximately 34 billion per year. Chronic pain affects a 

significant percentage of the Australian adult population 
in Australia, including the working-age population [7].

Pain management is an important part of health care 

professional (HCPs) practices, particularly for those 

who treat pain daily basis. To properly manage pain, 

HCPs must be well-educated and knowledgeable about 

pain. This starts with a detailed and reliable assessment 

of pain.in the patient. Pain screening should be a part 

of a routine assessment, which led the American Pain 

Society (APS) to declare pain as a “fifth vital sign”. 
Several studies have been conducted to assess the HCPs’ 

knowledge and attitudes about pain [8]. Although there 

are countless training courses and application strategies, 

studies show that (55%) to (78.6%) of inpatients 

experience moderate-to-severe pain [9].

Nurses’ inadequate knowledge, negative attitudes, 

insufficient assessment skills, reluctance to act as the 
patient’s advocate, and misconceptions pose significant 

obstacles to pain relief for hospitalized patients, 

despite the fact that it is a key problem for all health 

care professionals. Nurses should use adequate pain 

information to support their pain assessment, medication 

administration, and monitoring. The attitudes and beliefs 

of nurses may affect patient care. The evidence shows 

that nurses with adequate knowledge and a good attitude 

to pain and a positive vision of pain can lead to more 

effective pain management. Nurses who agree that 

patient pain control is essential to implement further 

pain management activities, and nurses with a positive 

attitude may have the intention and motivation to care 

for a patient in pain [10]. 

       Knowledge and attitudes of healthcare providers 

about pain will be enhanced through pain management 

education programs. Practice change is more difficult, 
but this can be accomplished through more tailored 

educational interventions in the clinical setting [11]. The 

importance of this study is focused on assessing the 

severity of pain and how to approach and manage it. 

Add to improve nurses’ knowledge about the measures 

of pain.

Methodology

A quasi-experimental design was used to guide 

this study, it was applied by use of a pre and post-test 

approach for two groups (the study and the control) to 

determine the effectiveness of an educational program 

on nurses’ knowledge and attitude about pain assessment 

and management, It was conducted at the Imam Hussein 

medical city in the medical ward, surgical ward, intensive 

care unit, cardiac care unit, and oncology unit, during 

the period from 15th November 2020 to 9th March 2021. 

Non- probability (purposive) sample of (60) nurses, (30) 

nurses are study group that exposed to the educational 

program and (30) nurses are the control group who share 

the same criteria of selection for the study group and are 

not exposed to the educational program. To achieve 

the study objectives, the researcher constructed and 

developed the educational program and the “Knowledge 

and Attitudes Survey Regarding Pain” (KASRP) tool. 

The educational program includes (Pain overview, pain 

assessment, and pain management’s methods) Whereas, 

the instrument comprises two parts:
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Part one: Self-administered questionnaire sheet 

related to demographic characteristics of nurses. This 

part is consisting the demographic characteristic of 

nurse (age, gender, education level, years of experience, 

place of work, training course about pain assessment and 

management).

Part two: instrument of measuring effectiveness of 

the instructional program It is adopted the “Knowledge 

and Attitudes Survey Regarding Pain” (KASRP) tool 
[12]. Revised by Ferrell and McCaffery (1987). It was last 

updated in 2012 and has undergone updates to reflect 
existing practice patterns [13]. Internal consistency 

reliability is established (alpha r > 0.70) with items 

reflecting both knowledge and attitude domains as 
indicated by (39) questions: 22 questions true/false, 

15 multiple choice, and two case studies. The score 

of Knowledge and Attitudes Survey Regarding Pain” 

(KASRP) was (1) the correct answer value and (0) for 

the incorrect answer. A level was categorized based 

on poor, unacceptable, moderate and good level of the 

knowledge and attitudes about pain assessment and 

management, Poor (P) level is (0-0,25), Unacceptable 

(UA) level (0.26-0.50), Moderate (M) level (0.51-0.75), 

Good (G) level (0.76-1).

    The content validity of the program is evaluated 

by experts. The reliability of the questionnaire is 

determined through the use test and re-test approach 

through (10) nurses, determining the reliability based on 

the Pearson correlation coefficient it was 0.949. After 
obtaining official approvals from the College of Nursing/ 
University of Baghdad, the ethical approval of the study 

is obtained from the Research and Ethics Committee. 

After which permission is granted to conduct research by 

the Karbala Health Directorate to ensure their approval 

and cooperation in collecting data from nurses. Before 

data collection the researcher met with the nurses by 

face-to-face interview and a voluntary verbal agreement 

was obtained in order to participate in the study. 

 The researcher using the Statistical Package of 

Social Science (SPSS) version (24) to analyze the data 

and relation the results of study. The researchers used 

descriptive and inferential data analysis to obtain results. 

Results 

Table (1): Distribution of the Participants Including Study and Control Groups According to Demographic 
Characteristics

Demographic Characteristics Variables

Study
Group
(n=30)

Control Group
(n=30)

C.S and
P. value

F % F %

Age group (Years)

20-29 19 63.3 16 53.3

 

0.088

N.S

30-39 6 20.0 8 26.7

40-4 2 6.7 6 20.0

50-60 3 10.0 0 0

Total 30 100 30 100

Gender
Male 15 50.0 16 53.3 .464

N.S Female 15 50.0 14 46.7

Years of experience in nursing

1-5 16 53.3 7 23.3

.128

N.S

6-10 4 13.3 14 46.7

11-15 6 20.0 3 10.0

16-20 4 13.3 6 20.0

Total 30 100 30 100
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Academic nursing 
qualifications

High school nursing 9 30.0 6 20.0

.334

N.S

Diploma degree 10 33.3  66.7

Bachelor’s degree 11 36.7 4 13.3

Total 30 100 30 100

Education or training courses 
regarding pain assessment and 

management

Yes 15 50.0 17 56.7

.713

N.S

No 15 50.0 13 43.3

Total 30 100 30 100

place of work in hospital

cardiac care unit 15 50.0

.670

N.S

oncology unit 15 50.0

surgical ward 10 33.3

medical ward 10 33.3

intensive care unit 10 33.3

Total 30 100

Table (1) reveals that age group of nurses is less than thirty years old as accounted for (n=19; 63.3% and n=16; 
53.3%) for study and control group respectively. The male and female is an equal number (50.0%) in the study 

group, and control group the male (53.3%) is more than female) 46.7%(.The highest percentage of nurses 20(66.3%) 

have diploma degree in the control group, while in the study group the highest percentage 11(36.7%)of nurses have 

Bachelor’s degree. Half in the study group and more than half in the control group of nurses receive training course 

about pain in past. 

 Based on the analyzed result by the chi-square there is no statistically significant difference with regard to age 
group, gender, educational level, place of work, experience, training course between two groups (p>0.05). 

Table 2: Comparison for domains between pre and post- test for the study and control group 

Knowledge and attitudes 
Domains

T
es

t 
pe

ri
od

Study
Group
(N=30)

Control Group
(N=30)

Independent t Test statistics

M. SD M. SD
t test
value

D.f
P. value and

Sig

General Knowledge and 
attitude 

Pre 8.83 2.10 8.53 1.43 5.142 58 .521(N.S)

Post 19.10 1.18 9.03 1.84 .255 58 .000 (H.S)

Pain assessment and 
management 

Pre 5.06 1.52 4.86 1.61 1.625 58 .624 (N.S)

Post 11.80 .71 5.03 1.21 5.207 58 .000 (H.S)

Pain intervention 

Pre .93 .94 .90 .80 .721 58 .883 (N.S)

Post 3.70 .53 .86 .93 14.21 58 .000 (H.S)

Cont... Table (1): Distribution of the Participants Including Study and Control Groups According to 
Demographic Characteristics
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Table (2) shows that there are no statistically 

significant differences in pre-test between the study 
and the control groups at all domains (at p>0.05). On 

the other hand, the result reveals that there are a high 

statistically significant differences in post-test between 
the study and the control groups at all domains (at 

p<0.001) when analyzed by Independent sample t-test. 

Table (3): Association between demographic characteristics with nurse’s knowledge and attitude for study 
group at Post- test

Variables Subgroup M.s Std. d Statistic test P. valve Sig. value

Gender

Male 34.20 1.264

t = 2.024 .166 N.S

Female 35.00 1.772

Age group

20-29 34.84 1.500

F = .427 .736 N.S

30-39 34.16 2.316

40-49 34.50 .707

50-60 34.00 .000

Educational level

nursing school 34.33 2.236

F = .305 .740 N.Snursing institute 34.90 1.370

nursing college 34.54 1.128

years of experience 
study

1-5 35.00 1.549

F = 1.089 .371 N.S

6-10 33.50 1.290

11-15 34.50 2.073

16-20 34.25 .500

Place of work study

surgical ward 34.70 1.766

F = .271 .765 N.Smedical ward 34.30 1.418

intensive care unit 34.80 1.619

Training course

No 34.26 1.667

F =1.375 .251 N.S

Yes 34.93 1.437

Table (4-8) shows that there is no significant association between nurses knowledge and attitude about pain 
assessment and management and their demographic characteristics (age group, gender, educational level, years of 

experience, place of work, training course) 
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Discussion

Discussion of demographic characteristics of 

nurses in Imam Hussein medical city for study and 

control groups (Table 1):

Through the data analysis, distribution of 

demographic variables, reveals that the age group of 

nurses is less than thirty years old accounted for (n=19; 
63.3% and n=16; 53.3%) for study and control group 
respectively. the percentage of male distribution is more 

than female in the control and study group (53.3%; 50.0 

%;) respectively. These findings come in agreement 
with the results conducted in Saudi Arabia that reported 

the high percentage (59.8%) of participants is less than 

thirty years old with age group (21-30) years [14].

Regarding the years of experience in nursing, the 

high percentage of nurses have experienced less than ten 

years in the study and control with percentage (53.3%; 

46.7%) respectively. Assessment study was conducted 

to determines the knowledge and attitudes of registered 

nurses towards pain management of adult medical 

patients: at Bindura hospital, this study reported the 

majority of the respondents (78%) had 1 to 10 years of 

experience [3].

Concerning the level of education, a high percentage 

(36.7%) of nurses are graduating with a Bachelor’s degree 

in the study group. While a high percentage (66.7%) of 

nurses in the control group graduating from diploma 

degrees, this result consistent with the study conducted 

in emirates (11) that revealed the majority of the nurses 

are having bachelor’s degrees with percentage (85%). 

According to the training course the most nurses have 

taken the training course, with percentages (n=15; 50% 
and n=17; 56.7%) in the study group and control group 
respectively. This result consistent with a study reported 

the majority (89.6%) of nurses is received formal training 

about pain management and assessment[15].

Regarding the place of work in a hospital the data 

analysis presents the place of work for nurses is in 

the surgical ward (33.3%), medical ward (33.3%) and 

intensive care unit (33.3%), cardiac care unit (50%), 

and oncology unit (50%) for study and control group. 

This result consistent with the study (14) that report the 

place work of nurses is an intensive care unit (26.5%), 

medical ward (29.4%), Oncology ward (9.8%), surgical 

ward (3.9%), and cardiac care unit (2.9%).

Discussion of the comparison of nurse’s knowledge 

and attitude about pain assessment and management for 

the study and control group (Table 2)

Data analysis of the present study has revealed the 

implementation of the educational program has beneficial 
effects on nurses’ knowledge and attitude about pain 

assessment and management through the application of 

knowledge tests in pre and post an education program. 

Highly statistically significant differences in the post-test 
between the control and study group at all domains (at p 

equal or less than 0.001). While there is no statistically 

significant difference between the pre-test periods in 
the control and study group at all domains (at p>0.05) 

when analyzed by independent sample t-test and paired-

sample t-test.

The current study concordant with a study 

conducted in Iraq [16] to determining the effectiveness of 

the nursing educational program on nurses’ knowledge 

regarding pain management for postoperative patients, 

the results of the study show that a highly significant 
mean difference among study group concerning their 

pre-test and post-test scores at p-value (0.001).

Discussion association between demographic 

characteristics with nurses’ knowledge and attitude for 

the study group at post-test (Table 3)

  The result of the present study indicates that there 

is no significant association between nurses’ knowledge 
and attitude about pain assessment and management 

and their demographic characteristics when analyzed 

by the t- test and one way ANOVA. A non-significant 
outcomes supported above-mentioned conclusion by 

results conducted in Iraq, between the study Group at 

post-test and Socio-demographic data [16].

Conclusion

The study indicates that the education program had 

a positive effect on nurse’s knowledge and attitude about 
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pain assessment and management. This conclusion is 

based on the result of our study that reveals significant 
differences between pre-intervention and post-

intervention. 

Recommendations: The study recommended that 

educational and training programs be routinely provided 

to develop their knowledge and attitude, and keep them 

up to date on pain management, also, the distribution 

of the applied educational program of this study as a 

booklet or posters for the hospital staff. 
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Abstract

The present study was conducted to evaluate the curative role of Camel’s milk (200μl) against various 
pathogenesis induced by visceral leishmaniasis caused by the L. donovani agent in vivo. A study was 
concluded on 54 males BALB/c mice weighing (25-30g), aged (6-8) weeks, at the animal house, included 
some physiological and histological criteria. The present study was conducted in the laboratories of Faculty 
of Science / University of Kufa during the period from January to December 2018. The animals experimental 
are divided into 3 major groups, each group subdivided into 3 groups (n= 6 mice per each subgroup) for the 
duration of 15, 30 and 45 days after administration with Camel’s milk (200μl). Physiological study of blood 
parameters values and the histopathological of the liver and spleen tissue revealed that positive groups for 
three and four months post infection with promastigotes of parasite was caused more change and injury of 
the liver and spleen as compared with negative groups, While in treatments with Camel’s milk, there were 
less injury and show less physiological and histological changes in the liver and spleen tissue. In conclusion 
this study confirmed that the Camel’s milk has curative properties and has ability for reducing the changes 
in the hematological parameters and tissues. 

Key word: visceral leishmaniasis, Camel’s milk, Histological study, Effectiveness 

Introduction

Visceral leishmaniasis (VL) is a protozoan infectious 

pathogen transmitted via the insect vector dwell the 

reticulo-endothelial system (Van Griensven and Diro, 

2012). Interaction of Sandfly with the parasite and host 
is one of the basic tools to transmit Leishmania disease 
1,2. Development of protective immunity appears to be 

dependent on the infecting species, host genetic factors, 

and the size of the inoculum 3,4, immunodeficiency and 
alters innate immune response is reported as resulting 

from malnutrition 5, malnutrition is one of the risk factors 

for VL 6. VL is most mortality, disease characterized by 

it invade of the liver, bone marrow and spleen 7. it is 

cosmopolitan and resulting in elevation of morbidity 

and mortality (Ashutosh and Goyal, 2007). Leishmania 

is hit the reticulo-lymphatic system and blood caused 

enlargement of lymph nodes, liver and spleen, interrupted 

fever is linked to chills and stringency, weakness and 

fatigue are aggravate by anaemia, hypersplenism that 

term is referred to the destruction of red blood cell 

at spleen enlargement or at times by bleeding 6,8 In 

the absence of vaccine, antileishmanial therapeutic 

approaches have hopped from single-drug formulations 

to combine therapy approach that despite its initial 

success was later on demonstrated to be prone to drug 

resistance 9,10. This disease needs lengthy and costly 

antileishmaniasis drug 11. Experimental animal models 

are one of the best strategies for the understanding of 

pathophysiology of any disease in order to design and 

develop the drugs for its treatment 12,13. Camel’s milk 

so called white gold of the desert is more similar to 

human milk than any other milk, it’s differs from other 

ruminant milk because it contains low cholesterol, low 

sugar, high minerals (Na, K, Fe, Cu, Zn and Mg), high 

vitamin C and E, protective protein like as lactoferrin, 

lactoperoxidase, immunoglobulins, lysozyme, albumin, 

therefore, Camel’s milk can be prescribed as remedy in 

DOI Number: 10.37506/ijfmt.v15i3.16281
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many human illnesses 14,15. The Camel’s milk was much 

experienced about the healing properties and it has been 

used for the treatment of a number of health problems 

in humans. The aim of this study was to evaluate the 

protective role of Camel’s milk (200μl) against various 
pathogenesis induced by visceral leishmaniasis caused 

by the L. donovani agent in vivo. 

Methodology 

Source of Camel’s milk: Camel’s milk samples 

were collected from camel farm in Dwaiya district, Thi-

Qar province. Milk was collected from healthy camel 

by means of hand milking in sterile screw bottles and 

placed in cool boxes then kept in refrigerator at 4˚C until 
transported to the laboratory.

 Chemical analysis for Camel’s milk 

A. Proteins: The protein content of milk samples 

was determined according to Kjeldahl method as 

described by AOAC (1990) (16). The protein content 

was calculated as follows: 

N% = T×0.1×0.014×100/W 

P% =N%×6.38 

(T=reading of titration, W=weight of original 
sample, N=total nitrogen, P=total protein) 

B. Carbohydrates: The carbohydrates of milk were 

measured by using the spectrophotometer method.

C. Cholesterol: The cholesterol was measured 

according to Franey and Amador (1968) method, 

cholesterol concentration was extracted as following 

equation: 

CcH mg/ 100 g =T/Sch x 200 

CcH: concentration of cholesterol 

 T: reading of sample 

Sch: concentration of standard cholesterol).

D. Mineral elements: Mineral elements were 

determined by atomic spectrophotometer :

E. Vitamins (A, B12, and C): High-performance 

liquid chromatography(HPLC) is the method by which 

the vitamins was determined. 

Culture media : Biphasic medium: (Novy-

McNeal-Nicolle medium “NNN medium”): consist of 

two phases:

1. Solid phase: This phase was prepared according 

to Kang and Norman (1970). 

by dissolving all material.The solution was mixed 

well and distributed in sterile screw vials tubes and left 

until the medium be solid, then incubated with 37˚C for 
24 h, the tubes were placed in refrigerator with 4˚C until 
used.

2. Liquid phase (locks’ solution ): This phase 

was prepared according to Meredith et al. (1995) by 

dissolvent all material, the solution was mixed well and 

distributed in sterile screw vials tubes. The tubes were 

incubated with 37˚C for 24 h, then the tubes were placed 
in refrigerator with 4˚C until used. The solution was 
sterilized by Autoclave in 121˚C and pressure 1.5kgf/
cm2 for 15 minutes and the solution was cooled to 50-55 

˚C before was added antibiotic (Gentamicin) and blood 
in solid culture or (Gentamicin) in liquid culture. Liquid 

medium (1-0.5 ml) is added to screw tubes contains solid 

medium to form biphasic medium.

Prepare dose of parasite: Pure isolation and 

diagnosed of L. donovani promastigote was obtained 

from the Department of Biology/ Faculty of Science / 

University of kufa. It was cultured at 26±1˚C in diphasic 
media (NNN medium). Stationary phase promastigotes 

were sub-cultured every 72–96 h in new media. When 

the parasite culture reached the stationary phase of 

growth, promastigotes were harvested and washed in 

locks’ solution by centrifuging it at 1500 rpm for ten 

minutes, then supernatant was removed by Pasteur 

pipettes while the sediment was resuspended in the 

appropriate size of locks’ solution approximately 5 ml. 

The number of promastigotes per ml were determined 

by counting in hemocytometer and the concentration 

adjusted to 1.2×106 cells of parasite promastigote 17,18. 

The numbers of organisms in 16 small corner square are 

counted as follows 19. The total number per ml = N x 
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10 x 1000 x 20 were (N = No. of cell counted, 10 = No. 
of cell in lmm3, 1000= No. of cell in l ml, 20= dilution 
factor).This dose of parasite was being inoculum either 

for sub cultured or animal.

Experimental animals: The mature male mice 

(Mus musculus) of Balb /c strain were used in this study.. 

Their age was between 6 to 8 weeks weighing 25-30 g. 

The animals were maintained in animal house of the 

Department of Biology - Faculty of Science/ University 

of Kufa-Iraq, in individual plastic cages, each cage was 

contained six animals. The procedures adopted in this 

study were in accordance with 20,21.

Induction of parasite in mice: The male BALB/c 

mice were acclimated to the laboratory conditions for a 

period of two weeks before initiation of the experiments, 

and the inoculum being 1.2×106 cells of parasite in 200 

μL of sterile locks’ solution 18,22. Promastigotes were 

inoculated per mice by intrapretonial administration. 

Infection was assessed by liver, spleen imprint, and 

dipstick test, and impression smears were done as (23) 

method. Imprints were fixed in methanol for (0.5-1) 
minute and stained with Giemsa stain for (35) minutes, 

then washed with water and left to dry 24. 

Experimental design: The study protocol was 

approved by the ethical committee of the Department 

of Biology-Faculty of Science-University of Kufa. The 

overall number of animals used to be 54. They were 

randomly divided into main 3 groups. Experimental 

groups were consisted of 6 mice each. All mice except 

negative normal control were injected with 200 μL 
of 1.2×106 parasite promastigotes, and the negative 

control group did not administrated with Camel’s milk. 

The animals were administrated with Camel’s milk by 

using a gastric tube. The animals were subdivided into 6 

subgroups as follows:

Group A for (2, 4, 6 weeks): received orally 200 

μL normal saline per day by syringe and served as a 
control group (CG) {negative control without infection 

n =18} for 14 days.

Groups B for (2, 4, 6 weeks): received orally 200 

μL normal saline and served as untreated group (PG) 

{positive control infection with 200 μL of 1.2×106 

parasite (n= 18)} for 14 days without treated with 
Camel’s milk.

Groups C (2, 4, 6 weeks):received orally 200 μL 
Camel’s milk and served as milk-treated group (PGA) 

(n= 18), {positive control infection with 200 μL of 
1.2×106 parasite treated with Camel’s milk ( Al-Aboody 

et al., 2016) for 14 days.

      The mice were given 200 μL normal saline and 
Camel’s milk (200 μL) in this research after 8 weeks 
post infected with the parasite (infected with 1.2×106 

cell inoculum) (Islamuddin et al.,2014) and was proved 

the infection by dipstick test.

  Animals were anesthetized using a combination of 

ketamine at 24 mg/kg plus xylazine at 12 mg/kg, and then 

they were sacrificed . Liver and spleen were weighed 
by sensitive balance. All mice were weighed in animals 

balance before sacrificed at the end of the experimental 
period (2, 4, and 6 weeks after administration ( 18, 25). 

Blood was withdrawn by cardiac puncture by using 

a 1 ml disposable syringe. The tissues were taken for 

histological study through microtomy process 25. 

Hematological analysis: The hematological 

analysis was performed on blood obtained from the 

experimental and control mice. 1 ml of fresh blood was 

added to each ethylene diamine tetra acetic acid (EDTA) 

tube. The measurements of the erythrocytes(RBC), 

hemoglobin(Hb), leukocytes(WBC) were made in an 

automatic cell counter (auto Hematology analyzer) 
26.The results were provided within 5 minutes on the 

LCD display, printed out on the printer and stored in 

the resident memory. The differential cell count was 

performed in the blood smears stained by Leishman 

stain and cell counts (were performed by a blood cell 

counter to determine the absolute number of cells, using 

an optical microscopy 26.

 Manually differential count to the leukocyte 

(neutrophil, basophil, eosinophil, lymphocyte, and 

monocyte) was made as follows: Thin blood film 
was prepared, and dried in the fresh air, a stained by 

Leishman stain for 1-2 minute and double quantity from 
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distilled water was added to slides, the slides were left 

for 10-20 minute, they were washed by running water 

and was dried at room temperature, then checked by 

the oily lens,100 cells of leukocyte (granules or non 

granules) were counted in all slides 17. Leishman stain 

was prepared via dissolved 0.2 g Leishman stain in 100 

ml from methyl alcohol 27.

Histological Studies: Histological processing is 

prepared from liver, and spleen according to Bancroft 

and stevens (1982) in order to study the changes that 

may be found in the experimental groups compared with 

the animals of control groups and between the treated 

group together. The mice were sacrificed and organs 
were excised immediately. 

Statistical analysis: Analysis of data was performed 

by using Statistical Package for the Social Sciences 

(SPSS-version 23). The results were expressed as (mean 

± standard Deviation). One way analysis of variance 

(ANOVA) followed by least significant difference (LSD) 
was used for the statistical comparison between control 

and various treated groups. Statistical significance was 
accepted at the P≤ 0.05 values 28. 

Results 

1: Chemical analysis of Camel’s milk

 The compounds were presented in Camel’s milk 

are: Proteins, Carbohydrate, Cholesterol, Vitamin C, 

Vitamin B12, mineral as Potassium (K), Magnesium 

(Mg), Zinc (Zn), Sodium (Na), Iron (Fe), and Copper 

(Cu), the total concentration of these compounds were 

mentioned in the table (1). And the HPLC chromatogram 

of Vitamins were showed in figures(1.a, 1.b, 1.c, and 
1.d), the characteristics of analyzed Vitamins were 

recorded in table (2).

Table(1): Total concentration of the chemical compounds in Camel’s milk 

Total concentration%Substances

12.1Carbohydrate

0.03Cholesterol

0.007Copper (Cu)

0.053Iron (Fe)

0.0168Magnesium (Mg)

0.0231Potassium (K)

44.2Protein

0.0061Sodium (Na)

0.00095Vitamin A

0.002221Vitamin B12

0.001317Vitamin C

0.0083Zink (Zn)
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Table (2): Characteristics of analyzed Vitamins (HPLC chromatogram)

Compound Retention time Area (mAU.s) Height (mAU) W05(min) Response

Vitamin A 6.560 824.409 398.164 0.32 261.506

Vitamin B12 5.177 723.928 545.708 0.19 803.793

Vitamin C 10.500 105.749 426.599 036 110.821

Figures (1): HPLC chromatogram of  Vitamins of Camel’s milk. a:

 Vitamin C (stander). b: Vitamin B12(stander). c: Vitamin A(stander). d: HPLC chromatogram represents the 

compounds of Vitamins of  Camel’s milk.
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mice in groups(B) in comparison with the group (A) 

at all period, also the results do not observe significant 
elevation in liver weight of group (C) in comparison 

with (A) and the results do not show significant different 
between group (C) and group (B) mice (table 3).

Also the results show a significant decrease (p≤ 
0.05) in spleen weight of (group C) in 30, 45 day after 

treatment in comparison with (group B) in the same 

period, but there was significant elevation in (group C) 
at 15 days post treated in comparison with (group A), 

also there was no significant difference of (group C) in 
30, 45 day after treatment in comparison with (group A) 

mice (table 3). 

Table (3): Efficacy of Camel’s milk (200 μL) on Liver weight /mg and Spleen weight/mg of mice.

Parameters
15 days post treated

Group (A) 
 Mean ± SD

Group (B)
Mean ± SD

Group (C)
Mean ± SD

Liver weight /mg 4.24 ± 0.53** 5.91 ± 1.22**     5.47 ± 0.73

Spleen weight/mg 0.32 ± 0.03** 1.47 ± 0.12**    1.62± 0.35**

             30 days post treated

Liver weight /mg 4.35 ± 0.59** 5.64 ± 0.76** 5.29 ± 0.83

Spleen weight/mg 0.34 ± 0.02** 1.76 ± 0.73** 1.04 ± 0.04**

             45 days post treated

Liver weight /mg 4.20 ± 0.55** 6.04 ± 0.84** 5.13 ± 0.17

Spleen weight/mg 0.37 ± 0.07** 2.04 ± 0.93** 0.70 ± 0.05

** p≤ 0.05 refer to significant differences between 
groups.

· *inoculated with 1.2×106 promastigote cell 

inoculum. 

3. Effect of Camel's milk on spleen length, and 

body weight of mice*.

      This study demonstrated that the spleen length 

in group(C) at period 30, 45 day post treated reduce 

significantly (p≤ 0.05) when it is compared with group 
(B)at period 15, 30, 45 day respectively, there was no 

significant difference in group(C) at period 30, 45 day 
post treated compared with uninfected mice. Moreover, 

this study does not observe a significant different in 
group (C) at period 15 day after treatment in comparison 

with group (B)at period 15, 30, 45 day respectively (table 

4). It was observed that the spleen length in group (C) 

at period 15 day after treatment significantly elevation 
in comparison with uninfected mice. In body weight 

parameter, the results show no significant effect among 
all groups as mentioned in (table 4).
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Table (4): Efficacy of Camel's milk(200 μL) on spleen length, and body weight of mice.

 Parameters
15 days post treated

Group (A) 
 Mean ± SD

Group (B)
Mean ± SD

Group (C)
Mean ± SD

Spleen length 1.46 ± 0.05** 2.90 ± 0.52** 2.63 ± 0.709**

body weight/g 26.76 ± 1.80 27.26 ± 2.38    28.16 ± 2.36

             30 days post treated

Spleen length 1.47 ± 0.13** 3.10 ± 0.65** 2.06 ± 0.11**

Body weight/g 27.66 ± 1.60 28.46 ± 1.33 28.60 ± 1.21

             45 days post treated

Spleen length 1.60± 0.30** 3.16 ± 0.47** 1.83 ± 0.208**

Body weight/g 27.59 ± 1.40 27.73 ± 2.11 27.66 ± 2.08

** p≤ 0.05 refer to significant differences between groups.

· *inoculated with 1.2×106 promastigote cell inoculum.  

4.Effect of Camel's milk and on Hemoglobin (Hb), 

Red blood cells (RBC), and White blood cells (WBC) 

parameters of mice*.

  This study records elevation in Hb, value of group 

(C) at 30 day period was (11.6) but without significant 
difference in comparison with group (B) mice, but there 

was significant elevation (p≤ 0.05) in Hb value of group 
(C) in comparison with (B) at period 30,45 day. In RBC 

parameter, there was a significant increase (p≤ 0.05) of 
group (C) at 30, 45 day as compared with (B) at same 

period, but there was no significant difference of (C) at 
15 day period comparing with (B) at all period, also this 

study observes a significant reduction (p≤ 0.05) in Hb 
and RBC values between (B) at 45 period and (A) with 

no significant difference between all other groups and 
(A). The WBC parameter in this study records increases 

in administrated milk groups at 30, 45 day comparing 

with (B) at all period with no significant different, 
also it shows significant reduction of (B) at 45 day in 
comparison with (A) groups (table 5). 

Table (5): Efficacy of Camel's milk(200 μL) on Hemoglobin, Red blood cell, and White blood cell 
parameters of mice.

 Parameters

15 days post treated

Group (A) 

 Mean ± SD

Group (B)

Mean ± SD

Group (C)

Mean ± SD

Hb(Hemoglobin) 11.43 ± 0.66 9.5 ± 0.81 9.4 ± 1.22
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RBC (Red blood cell) 8.59 ± 0.12 7.39 ± 1.97    5.69 ± 2.33

WBC (White blood cell) 5.7 ± 0.43 3.7 ± 1.20 3.20 ± 1.45

             30 days post treated

Hb (Hemoglobin) 11.41 ± 0.69 9.1 ± 0.10** 11.6 ± 0.75

RBC (Red blood cell) 8.61 ± 0.15 5.66 ± 2.89** 8.45 ± 0.83**

WBC (White blood cell) 5.9 ± 0.4 2.8 ± 0.47 3.36 ± 0.90

             45 days post treated

Hb (Hemoglobin) 11.5 ± 0.76** 8.83 ± 1.04** 11.7 ±0.26**

RBC (Red blood cell) 8.73 ± 0.21** 4.70 ± 3.01** 8.81 ± 0.40**

WBC (White blood cell) 5.5 ± 0.41** 1.56 ± 0.72** 4.30 ± 0.81

** p≤ 0.05 refer to significant differences between groups.

· *inoculated with 1.2×106 promastigote cell inoculum. 

5. Effect of Camel's milk and on lymphocytes, monocyte, neutrophil, basophile and eosinophil, of mice*.

  The results in table (6) show no significant difference in lymphocytes parameter in all infected groups except 
group (B) at 45 day period which has been elevated significantly (p≤ 0.05) from (A), in monocyte parameter, the 
results show significant reduction (p≤ 0.05) in group (B)at 30, 45 period compared with group (A). 

Table (6): Efficacy of Camel's milk(200 μL) lymphocytes, monocyte, neutrophil, basophile and eosinophil, of 
mice

Parameters

15 days post treated

Group (A) 
 Mean ± SD

Group (B)
Mean ± SD

Group (C)
Mean ± SD

Lymphocyte 55 ± 5.00 62.33 ± 15.04 57.66 ± 34.44

Monocyte 1.33 ± 0.57 1.33 ± 0.57 1.00 ± 0.00

Neutrophil 28.00 ± 3.46 33.67 ± 17.78 21.33 ± 5.50

Basophil 0.00 ± 0.00 0.33 ± 0.57 0.00 ± 0.00

Eosinophil 2.33 ± 2.30 1.00 ± 1.00 0.66 ± 0.57

             30 days post treated

Lymphocyte 57 ± 5.00 79.00 ± 4.58 75.66 ± 5.507

Monocyte 2 ± 2.0** 0.66 ± 0.57** 2 ± 1.0

Cont... Table (5): Efficacy of Camel’s milk(200 μL) on Hemoglobin, Red blood cell, and White blood cell
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Neutrophil 23.33 ±18.583 19.67 ± 5.507 25.33 ± 12.05

Basophil 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00

Eosinophil 1.33 ± 0.57 0.66 ± 0.00 2.33 ± 1.52

             45 days post treated

Lymphocyte 55 ± 5.00** 81.66± 2.88** 71.66 ± 11.59

Monocyte 2.66 ± 1.15** 0.66 ± 0.57** 2.33 ± 1.52

Neutrophil 38.66 ± 32.57 18.67 ± 4.041 27.00 ± 14.18

Basophil 0.00 ± 0.00 0.33 ± 0.57 0.00 ± 0.00

Eosinophil 2.33 ± 2.30 0.33 ± 0.00 2.33 ± 2.30

· ** p≤ 0.05 refer to significant differences between groups.

· *inoculated with 1.2×106 promastigote cell inoculum.

Cont... Table (6): Efficacy of Camel’s milk(200 μL) lymphocytes, monocyte, neutrophil, basophile and 
eosinophil, of mice

 Although the decreases of neutrophil and eosinophil 

values of group (B) at 30, 45 period were (19.67), 

(18.67), (0.66) and (0.33) respectively in comparison 

with (A), the results in a table (4) explain that there were 

no significant difference in the neutrophil, basophile and 
eosinophil in all groups compared with (A) group (table 

6). 

6. Histological effect. 

1. Histological effect on liver 

 This study has recorded histologically changing on 

liver in former study groups which they are mentioned. 

The results show large histological changing in group (B) 

in all period, including hypertrophy of hepatocytes cells, 

aggregating of inflammatory cells (granulomatus) and 
hyperplasia, also there was an increase in inflammatory 
cells around sinusoidal space and other aspects (figure 2.c, 
2.d and 2.e), in opposite, the normal size in hepatocytes , 

do not accumulate inflammatory cells in liver or around 
sinusoidal which have been observed in group (A) mice 

as shown in (figure 2.a, 2.b). This effect shows reduction 
in (C) at 30, 45 post treated in comparison with (B) as 

shown (figure 2.f, 2.g and 2.h). 
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Figure (2) : A cross- section of liver, a and b: control mice showed normal hepatocytes (arrow). c,d and e: 
intensive inflamatory cells (granulomatus), hypertrophyof hepatocytes,infiltrate in lymphocytes of group 

(B) mice arrow. f,g and h: little inflamatory cells, little hypertrophyof hepatocytes of group(C) mice(arrow). 
Eosin- hematoxylin stain. 400X. 

 2. Histological effect on spleen

  The result shows extensive changes in the spleen 

tissue induced by L. donovani as a large expansion in 

white pulp, infiltrate in macrophage and lymphocytes, 

Hemosiderin laden in macrophages, and fibrosis in 
positive groups after administration with L. donovani as 

shown in (figures 3. c, 3.d,e and i). On the other hand, 
there were few changes in milk groups in four and six 

weeks after administration in comparison with positive 
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group (B) during the same periods. The normal spleen tissue of non infected groups in the present  study is shown 

in figure (3. a and  b).

Figure (3) :- A cross- section of spleen. a and b: Control mice group (A) showed normal architecture, normal 
distrbution of white pulp and red pulp (black arrow). c, d and e: Abnormal architecture, expansion of white 
pulp (black arrow), infiltrate and hypertrophy of macrophage, and Hemosiderin laden in macrophages(red 

arrow) of group (B).f, g, and h: Little expansion of white pulp (black arrows), little infiltrate and 
hypertrophy of macrophage, and little Hemosiderin laden in macrophages(red arrows) of group (C). 400X. 

Eosin- hematoxylin stain. i Abnormal architecture, infiltrate and hypertrophy of macrophage(black arrows), 
and Hemosiderin laden in macrophagesof PG4 group(red arrows) 1000X.  

Figure (4) :- Amastigote in the spleen of mice after 8 weeks post infection (arrows). 

Discussion

Camel’s milk was found to contain high 

concentrations of Vitamins A, C and E and is very rich 

in magnesium and other trace elements, these Vitamins 

act as antioxidants and have been found to be useful in 

preventing toxicant-induced tissue injury 29.

The mice (infected with 1.2×106 cell inoculum) 

were given Camel’s milk (200 μL) in this research for 
two weeks and sacrificed the mice after 15, then after 30 
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and 45 days to study effectiveness it in different periods.

The results show no significant effect between 
milk groups during all week of study in liver weight 

and negative control (uninfected mice), but there was 

significant elevation of liver and spleen weight of 
positive control as compared with negative control 

(table 3).

  The swelling of liver and spleen may be according 

to the accumulation of parasites inside these organs 30. 

L. donovani infection induced hepatosplenomegaly in 

BALB/c mice. The spleen and liver of the infected mice 

became significantly larger in size over time than those 
of uninfected mice (Morimoto et al., 2016). 

Al-Asmari et al. (2014) 31 demonstrated that 

pretreatment with Camel’s milk gave protection against 

Gintamicin induced hepatic damage, possibly by 

inhibiting oxidative stress and inflammation, and hence 
Camel’s milk can be identified as a new therapeutic 
agent.

The other studies concluded that Camel’s milk 

treatment may play a protective role against Carbon 

tetrachloride CCl4-induced liver damages in rats. These 

protective effects were in the form of improving of 

liver enzyme activities, blood biochemical parameters 

and histological picture of liver of intoxicated rats and 

augmenting antioxidant defense system at the activity 
32,33. Drinking Camel’s milk could be beneficial for 
alleviating paracetamol toxicity which is capable of 

inducing marked alterations in biochemical parameters, 

and inhibiting the function of antioxidant enzymes (34). 

Also administer of the Camel’s milk reduce the toxicity 

and damage caused by the aspirin.

 Camel’s milk succeeded in decreasing spleen 

weight and spleen length in groups during 45 day post 

administration through the present study, as shown in 

table (3) and (4). 

 This result may be attributed to the capacity of 

Camel’s milk to enhance immune response. Colostral 

and mature Camel’s milk showed an immunomodulatory 

effect in normal, healthy mice by inducing IgG and 

GST levels before and after infection with Schistosoma 

mansoni 35. 

     The present study was showed reducing of Hb 

values in positive groups with significant difference 
between positive groups and negative groups (table 5), 

in contrast there was elevated of Hb in groups treated 

with Camel’s milk closed to the negative control. Also, 

there was a decline of RBC and of WBC of positive in 

comparison negative control. 

The present result agrees with Al-Gizy (2014), Al-

Hashem (2009) and with Al-Essawy (2013). Elevation 

of Hb and RBC in groups treated with Camel’s milk 

may be attributed to the inhibitory role of milk against 

Lieshmania, adding, the milk has the necessary minerals 

for elevating these parameters. The milk has Iron 

element which they are important in forming Hb and 

protect from anemia (Alférez et al., 2006). 

The present study show increase in lymphocyte 

and basophile, also, there was decrease in monocyte, 

neutrophil, and eosinophil, but there was an in infected 

mice compared with non infected mice (table 6), so, the 

administrating milk group (C) recorded clinical signs 

less than infected group(B) .

Immunity to pathogens require generation of 

effective innate and adaptive immune responses. L. 

donovani evades these host defense mechanisms to 

survive and persist in the host 37.

  Massive inflammation were shown in this study in 
infected mice (figure 2.c, 2.d and 2.e), inflammatory cell 
have been observed in group (A) less than positive group 

(B) especially in the 45 day period after administration.

  These results of Camel’s milk may be attributed to 

the capacity of Camel’s milk in reducing inflammation 
of the liver, also the Camel’s milk has the ability to 

enhance immune response. Studies have shown that milk 

proteins such as casein, whey proteins and membrane 

structures might all exert a stimulatory effect on the 

immune system and preventive effect on many diseases 

such as cancer and infectious diseases.(Mclntosh,1993; 

McIntosh et al., 1995). Maghraby et al. (2005) confirmed 
that feeding with colostral and Camel’s milk stimulates a 

specific immune response that protect against S. mansoni 
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infection.

Current study is in agreement with Al-Gizy (2014) 

study, Althnaian et al. (2013) and (Abbas, 2014). Camel’s 

lactoferrin was capable of inhibiting the intracellular 

HCV(hepatitis C virus) replication at concentrations of 

0.25-1.25 mg/ml 38.

The results observed that there was large hypertrophy 

of macrophage and lymphocytes and was expanded 

of a white bulb more than a red bulb in infected mice 

comparing with milk groups that have little changing 

especially in the during 45 day after administration 

(figure 3. c, d, e, f, g, h, i). 

Intraperitonial administration of 0.1 mg of 

lactoferricin prevented death in 100% of treated mice 

challenged with Toxoplasma gondii cysts(Isamida 

et al., 1998). Lactoferricin is produced by gastric 

pepsin cleavage of Lf(Bellamy et al., 1993; Bellamy 

et al., 1994). Lf an iron – binding protein found in 

exocrine secretions such as milk, saliva, and tears and 

in neutrophil. It is thought to play an important role in 

the host defense against infections disease. It has broad 

– spectrum antimicrobial and immunomodullatory 

properties 39.

 A significant protective effect of Camel’s milk 
against ethanol– and aspirin–induced gastric ulcers was 

reported in rats 40.

 The results of MTT assay showed that Lf ( extracted 

from Camel’s milk) loaded on perfluorooctyl bromide 
nanoemulsion particles causes the death of cancer cells 

and with increasing Lf concentration, the percentage of 

dead cells increased 41.

  In conclusion this study confirmed that the Camel’s 
milk has protective properties and has ability for reducing 

the changes in the hematological parameters and tissues. 
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Abstract

The positive scientific and logical thinking stage towards building the future vision in organizational 
performance and elevating the workers their ideas, opinions and proposals to the top of the administrative 
dealings that reflect the organizational culture to which it belongs in organizing the administration and the 
positive work of the supervisors of sports activity as successful managers are keen to stay near the fields 
of actual work, as they consider their regular meetings with the cadres working with them a vital factor 
for the success of their work, the research aims to identify the relationship of positive thinking with the 
organizational performance of the supervisors of sports activity in the directorates of education in the Middle 
Euphrates. Karbala, and Diwaniyah) for the 2020 season, the researchers used the descriptive approach 
and the research community was destroyed from (104) supervisors of sports activities, and the researchers 
prepared a positive thinking scale consisting of (37) items, and the organizational performance scale consists 
of (38) paragraphs and the percentages, arithmetic and hypothetical average were calculated. Finding the 
reliability coefficient using the half-segmentation method and (Cronbach’s Alpha) to find out the stability of 
the test and the Pearson correlation coefficient for validity of the discrimination of the paragraphs and the 
t-test 

Key words: Positive thinking, organizational performance, sports activity supervisor. 

Introduction

Despite the maturity of the stage of positive 

scientific and logical thinking towards building a future 
vision with organizational performance and upgrading 

workers, their ideas, opinions and proposals 1 to the top of 

administrative transactions that reflect the organizational 
culture to which they belong by organizing management 

and the positive work of supervisors of sports activity as 

successful managers are keen to stay near the fields of 
actual work, as they consider their regular meetings with 

the cadres working with them a vital factor for the success 

of their business, and the organizational management 

is real to achieve that goal, and a real opportunity 

that allows the supervisors of sports activity 2 to see 

everything that is going on inside their directorates and 

in the field work sites, and to discuss with the workers 
their ideas, and the problems they encounter, their 

individual accomplishments, the capabilities that each of 

them possesses, and their collective accomplishments, 

the organization’s performance by its ability to achieve 

its goals by using resources in an effective and efficient 
manner, taking into consideration the factors of desire 

and ability of individuals in sports activity to achieve 

a certain level of performance to achieve a satisfactory 

level of performance, the exerted effort, capabilities, and 

awareness of the role or tasks must be present, there is 

no doubt that a person is a positive thinker by nature, 

so if a positive environment is available to him, we 

will find him act positively 3. But if the environment 

in which he grows up is negative, it will affect his way 

of thinking, so thinking positively prepares the mind to 

think positively and this leads to positive actions that 

make him successful with what he does positive thinking 

actions and skills, and identifying the relationship of 

DOI Number: 10.37506/ijfmt.v15i3.16282
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positive thinking with the organizational performance of 

sports activity supervisors in the education directorates 

in the middle Euphrates 4-7, hence, the importance of 

research lies in the fact that positive thoughts help build 

self-confidence, which leads to positive action that has 
to do with organizational performance over progress 

under any circumstances whatsoever.

Research methodology and field procedures: 

Research Methodology:

The researchers used the descriptive approach in the 

two methods of surveying and correlational relations for 

its suitability to the nature of the research. The sample 

was chosen from the central Euphrates directorates 

(Baghdad, Babil, Najaf, Karbala, and Diwaniyah) 

for the 2020 season, whose number was (104) sports 

supervisors, and the comprehensive inventory method 

was chosen.

Methods of data collection: The researchers used 

two measures as a means of collecting data on the 

research variables.

First- Positive Thinking Scale (1) .

 Second - Organizational Performance Scale (2).

Devices and tools used in the search:

- Manual calculator (scientific).

- Computer (laptop). 

Table (1): Procedures for the validity of the paragraphs of the positive thinking scale:
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Sig

4، 8، 10، 15، 20، 24، 25، 26، 33، 
34

10 12 0 - 0 12 - Valid

1، 2، 6، 7، 11، 16، 21، 22، 29، 30، 
31، 35، 36,37 13 11 92 1 8 8.333 0.004 Valid

5، 17، 18، 32 4 10 83 2 17 5.333 0.021 Valid

19، 23، 27، 28 4 9 75 3 25 3.00 0.083 Invalid

32 1 8 67 4 33 1.333 0.248 Invalid

9، 12، 14 3 7 58 5 42 0.333 0.564 Invalid

13 1 6 50 6 50 0 - Invalid

3 1 5 42 7 58 0.333 0.564 Invalid

Total paragraph 37
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The scientific foundations of the tests:

Validity:

The researchers adopted in calculating the validity 

of the results of the scale (discriminatory validity) as one 

of the important indicators of construct validity, by using 

the (t) test for two independent groups, to find out the 
significance of the difference between the two extremes 
because the T value computed for the significance of 
the difference between the two extreme groups in the 

total score represents the discriminatory validity of the 

questionnaire. It has arranged the overall scores on the 

scale from highest to lowest, the two extreme groups 

were determined in the total score of (33%) in each group, 

then a (T) test was used for two independent samples to 

find the significance of the difference in the scale score 
for the two extremes. As the value of discriminatory 

honesty (T) was (8.293) at a degree of freedom (28). It 

was significant at the level of significance (0.000).

The reliability of the questionnaire results:

The researchers used two methods to verify the 

stability of the resolution, namely:

First - Split-Half: The researchers adopted the half-

segmentation method to verify the scale’s stability, as 

the scale’s paragraphs were divided into two halves (the 

paragraphs that carry odd numbers and the paragraphs 

that carry the even numbers), after which the correlation 

coefficient between the total scores of the two halves 
of the scale was extracted using the simple correlation 

coefficient (Pearson), which amounted to (0.566). In 
order to obtain the stability of the scale as a whole, 

he used the (Getman) equation, where the value of 

the overall stability coefficient was (0.719), and since 
(the reliability coefficient is in fact the coefficient 
of correlation of the scale with itself), the reliability 

coefficient is high, because the square of its value is 
equal to (0.52) and this value it lies between (0.5 - 0.75), 

so the correlation coefficient is high and the relationship 
is strong if its value is within this indicator (3). 

Table (2) the value of the coefficient of stability and the value of the (Gtman) parameter.

Reliability variance

Coefficient 
value 

(Spearman - 
Brown)

Coefficient 
value 

(Getman)
First half Second half Correlation First half Second half Total

0.548 0.728 0.566 16.185 21.045 58.120 0.723 0.719

Second - coefficient (Alpha Cronbach):

The value of the coefficient (Alpha Cronbach) came at (0.773) and since (the coefficient of stability is in fact the 
coefficient of correlation of the scale with itself), the reliability coefficient is high, because the square of its value is 
equal to (0.60) and this value lies between (0.50 - 0.75), so the correlation coefficient is It is high and the relationship 
is strong if its value is within this index. 
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Table (3): The validity of the paragraphs of the organizational performance scale.
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1، 2، 4، 6، 13، 16، 21، 24، 27، 28، 
31، 34، 35، 37 14 12 0 - 0 12 - Valid

8، 10، 11، 14، 15، 17، 22، 23، 30، 
33، 36، 38 12 11 92 1 8 8.333 0.004 Valid

5، 9، 12، 19، 26 5 10 83 2 17 5.333 0.021 Valid

20، 25 2 9 75 3 25 3.00 0.083 Invalid

7 1 8 67 4 33 1.333 0.248 Invalid

18، 32 2 6 50 6 50 0 - Invalid

3، 29 2 5 42 7 58 0.333 0.564 Invalid

Total paragraph 38

Validity:

The two researchers adopted in calculating the 

validity of the results of the scale (discriminatory 

validity) as one of the important indicators of construct 

validity, and it is calculated using the (t) test for two 

independent groups, to find out the significance of the 
difference between the two extremes because the T value 

computed for the significance of the difference between 
the two extreme groups in the total score represents the 

discriminatory honesty, and to achieve It has arranged 

the overall scores on the scale from highest to lowest, 

and the two extreme groups were determined in the total 

score of ((33%) in each group, then the (t) test was used 

for two independent samples to find the significance of 

the difference in the scale score for the two extremes. As 

the value of discriminatory honesty (T) was (8.352) at a 

degree of freedom (28). It was significant at the level of 
significance (0.000).

Reliability: The researchers used two methods to 

verify the reliability of the resolution, namely:

First - Split-Half: The researchers adopted the 

half-segmentation method to verify the stability of the 

scale, as the scale’s paragraphs were divided into two 

halves (the paragraphs that carry odd numbers and the 

paragraphs that carry the even numbers), after which the 

correlation coefficient between the total scores of the 
two halves of the scale was extracted using the simple 

correlation coefficient (Pearson), which amounted to 
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(0.843). . In order to obtain the stability of the scale as a 

whole, the (Getman) equation was used, where the value 

of the overall reliability coefficient was (0.913), and 
since (the reliability coefficient is in fact the coefficient 
of correlation of the scale with itself)(4), the reliability 

coefficient is high. Because a square of its value is 
equal to (0.83) and this value is greater than (0.75), the 

correlation coefficient is high and the relationship is very 
strong. 

 Table (4): The value of the stability factor and the value of the Gtman coefficient.

Reliability variance

Coefficient 
value 

(Spearman - 
Brown)

Coefficient 
value 

(Getman)First half Second half Correlation First half Second half Total

0.721 0.784 0.843 37.220 43.476 148.516 0.915 0.913

Second - coefficient (Alpha Cronbach): The value 

of the coefficient (Alpha Cronbach) came at (0.868) and 
since (the coefficient of stability is in fact the coefficient 
of correlation of the scale with itself), the reliability 

coefficient is high, because the square of its value is 
equal to (0.75), so the correlation coefficient is high and 
the relationship is very strong if its value is greater than 

(0.75).

The main experiment:

The researchers conducted the main experiment on 

Sunday 4/10/2020 at nine o’clock in the morning, as the 

two researchers distributed the measures, both positive 

thinking and the organizational performance measure, to 

the members of the total research community, and the 

results were recorded in the data registration form to 

be discharged and statistically processed and ended on 

Thursday Corresponding to 19/11/2020.. 

Presentation, analysis and discussion of results: 

Table (5): shows the arithmetic mean, standard deviation and standard error of the research sample in the 
positive thinking variable and organizational performance.

Variable 
Sample 
volume

Hypothetical 
Mean

Mean
Freedom 
degree

Value (t)
Sig 
type

Calculated Sig level

Positive thinking 104 102 125.754 102 11.302 0.000 Sig 

Organizational 
performance

104 101 122.487 102 12.754 0.000 Sig 
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Discussion

It is evident from the tables (5) that the correlation 

is moral and the researchers attribute that positivity is 

the beginning of the path to success and always thinking 

about success, when a sports supervisor thinks positively, 

he is in fact programming his mind to think positively, 

and positive thinking leads to positive actions in most 

sports activities (5), as the organizational performance 

in sporting activities has received great attention by 

specialists in order to provide appropriate conditions 

for work from both financial and intellectual sides 
and to know the factors that prevent the achievement 

of the desired goals of organizing work and avoiding 

everything that may affect the realism of achievement 

within the directorates, so managers can Supervising the 

positive impact on the sports community and its service, 

considering sports activities as a center of civilized 

radiance and a rational force towards progress and 

prosperity and enlightening the public opinion of what is 

happening in the field of education, thought or practice, 
it must also evaluate the community’s institutions and 

submit proposals to solve its issues and problems, and 

provide perceptions and alternatives that spread positive 

thinking through the planned organizational performance 

towards a higher level of organization (6), in order for 

them to have the role of supervisors to benefit from the 
activities programs in the correct and required manner, 

he must have the possibility of activities through the 

administrative organization, and this depends on the 

successful thinking process because thinking is the 

reflection of things or appearances that the individual 
has previously perceived as it (includes recall, recall or 

retrieve the memory of objects, appearances, or events 

stored from the reality of past experiences as well as the 

creation and creation of new ideas and experiences (7), 

Conclusions

- The results of the research showed that positive 

thinking has a moral relationship with the organizational 

performance of sports activity supervisors in the 

education directorates in the middle Euphrates.

Recommendations:

- Focusing on developing the spirit of positive 

thinking in the administrative organization through 

collective participation in making and making 

decisions for the ease and speed of its implementation 

and attention to information and its accuracy through 

making fundamental changes in sports activities to 

ensure continuous improvement in organizational 

performance.. 
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Abstract

Objectives: The patient’s clinical assessment having mitral valvular diseases requiring its prosthetic 
replacement was done in the current study. Methods: The study included 45 selected cases of the mitral 
valvular lesion that underwent prosthetic replacement of mitral valve admitted in the cardiothoracic surgery 
department at a tertiary care centre. A detailed history of each patient was taken, and subsequent management 
and follow up was done. The pre-operative clinical features of the patients were presented in terms of 
frequencies. Results: The patient’s peak age group was 31 to 40 years, comprising 42.22%. There was a female 
predominance with 28 (62.22%) patients. Dyspnea was the presenting feature in all 45 (100%) patients. 
Valvular lesions of the patients were diagnosed with Mitral stenosis, Mitral regurgitation and combined 
valvular lesion. In the present study, valvular lesions were predominantly associated with Rheumatic fever’s 
history in 24 (53.33%) patients. Calcification was noted either in valve leaflet or annulus in 12 (26.66%) 
cases. Calcification was confirmed by pre-operative echocardiography and during the perioperative period. 
It is equally noted in mitral stenosis cases and combined valvular lesion. The maximum 33 (73.33%) patients 
belonged to the NYHA Class III, followed by Class IV. The associated other valvular lesions mainly were in 
7 (15.55%) cases that belonged to mild aortic regurgitation. 36 (80%) cases were diagnosed with left atrial 
enlargement followed by right ventricular enlargement for 23 (51,11%) patients. Left atrial hypertrophy 
was the most common feature for 39 (86.66%) cases. Conclusion: During the pre-operative period, clinical 
assessment is critical to determine the extent of illness and type of valvular diseases. The results of this study 
are comparable to other similar published clinical observations.
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Introduction

Implantation of a functional valve is necessary to 

improve the patient’s survival and enhance his quality 

of life with severely diseased valves.1,2However, the 

problems associated with these available implants remain 

a significant concern for a successful long-term outcome 
for many of such receiving patients. A perfect prosthetic 

replacement for every patient is not available until, in 

1950, an ideal valve replacement design criterion was 

laid out.3

A typical valve should allow unobstructed onward 

flow while it open and no regurgitation while closed. The 
turbulent blood flow should not be permitted, generating 
limited hemolysis and stimulation of the clotting 

cascade. Biocompatible materials with thromboresistant 

blood-contacting surfaces with a low risk of infection 

should be used. The durability of the valve, which does 

not alter the recipient’s daily activities, is desirable. Both 

mechanical and tissue valves have some advantage and 

disadvantage. Transcatheter aortic valve implantation 
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(TAVI) has also emerged as an attractive choice for 

patients with symptomatic severe aortic stenosis who are 

ineligible or at excessive risk for conventional surgical 

aortic valve replacement.4

Rheumatic heart disease usually affects the mitral 

valve resulting in mitral stenosis and regurgitation. 

Prosthetic valve replacement of it is the usual surgical 

choice.

Surgical procedures remain the choice for the 

cardiac surgeon for that haemodynamically relevant 

valvular lesion of the heart. It has shown consistency in 

relieving long-lasting symptoms and its superiority over 

medical treatment.5

Therefore, the current study aimed to assess the 

clinical characteristics of patients having mitral valvular 

diseases requiring its prosthetic replacement to find the 
extent of morbidity.

Materials and Methods

The study included 45 selected cases of the mitral 

valvular lesion that underwent prosthetic replacement 

of mitral valve admitted in the cardiothoracic surgery 

department at a tertiary care centre. A detailed history 

of each patient was taken, and subsequent management 

and follow up was done. A structured questionnaire 

including the socio-demographic characteristicts of the 

patients, presenting complains, past history of disease, 

family history, personnel habits etc. were used to collect 

the data Functional class of the patients on presentation 

was done according to the New York Heart Association 

(NYHA) functional classification of heart failure.7 

General physical examination and laboratory 

examinations were performed. Chest X-rays for 

posteroanterior (PA) view was performed to identify 

any kind of ventricular, atrial or pulmonary enlargement 

and congestion. To detect cardiac abnormalities 

electrocardiograms were used. 

The base-line clinical observations of the study 

participants were presented as frequencies and 

percentages. Statistical analysis was performed with the 

Quick Calcs Online calculator (GraphPad Software). 

Ethical clearance was taken before the collection of 

the data from the institutional ethics committee.

Results

During the study period, 284 (18.94%) out of 1499 

total admitted patient to the Cardio-thoracic Department 

were diagnosed with mitral valvular diseases . Among 

those 284 patients, 45 cases were selected for prosthetic 

replacement of the mitral valve, which was 15.84% in 

relative percentage. The base line characteristics of these 

45 selected cases were presented in the current study. 

The age of the patients ranged from 14 years to 65 

years with mean age 34.11 years . Majority of the patients 

belonged to the age group of 31 to 40 years comprising 

42.22%, while the lowest was for 2.22% in the 61-70 

years age group. There was a female predominance with 

28 (62.22%) patients in the present study. (Table 1)

Table 1 Age and sex distribution of patients having mitral valvular diseases

Age Group Number of Patients Percentage

 0-10 yrs 0 0%

 11-20 yrs 5 11.11%

 21-30 yrs 12 26.66%

 31-40 yrs 19 42.22%

 41-50yrs 6 13.33%

 51-60 yrs 2 4.44%



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5367

 61-70 yrs 1 2.22%

Sex

Male 17 37.77%

Female 28 62.22%

All the patients were symptomatic at the time of the study with Dyspnea on exertion being the commonest 

presenting feature in all 45 (100%) patients. Congestive heart failure with fluid retention and hepatomegaly were also 
observed in some patients. (Table 2)

Table 2 Different modes of presentation of the patients 

Symptoms Number of Patients Percentage

Dyspnea on exertion 45 100%

Palpitation 44 97.77%

Chest pain 13 28.88%

Congestive heart failure 5 11.11%

Valvular lesions of the patients were diagnosed with Mitral stenosis, Mitral regurgitation and combined valvular 

lesion, as shown in Table 3. In the present study, valvular lesions were associated with Rheumatic fever’s history 

predominantly in 24 (53.33%) patients. Diagnosis is confirmed by history, sign and symptoms and inspection during 
surgery.

Table 3 Different valvular lesions diagnosed

Valvular Lesions Number of Patients Percentage

Mitral stenosis 11 24.44%

Mitral regurgitation 17 37.77%

Combined valvular lesion 17 37.77%

Cont... Table 1 Age and sex distribution of patients having mitral valvular diseases

Calcification was noted either in valve leaflet 
or annulus in 12 (26.66%) cases. Calcification was 
confirmed by pre-operative echocardiography and 
during the perioperative period. It is equally noted in 

mitral stenosis cases and combined valvular lesion. 

The associated other valvular lesions were mostly 

in 7 (15.55%) cases that belonged to mild aortic 

regurgitation. Tricuspid regurgitation was also prevalent 

among the patient but found to be mild in most cases. 

(Figure 1)
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Figure 1 Bar diagram showing the various associated lesion of the patient

The patients’ functional class on presentation as per the New York Heart Association (NYHA) functional 

classifi cation of heart failure is shown in Figure 2. The maximum 33 (73.33%) patients belonged to the NYHA 

Class III, followed by Class IV. 

Figure 2 Functional class of the patients on presentation

Chest X-rays was done in all patients pre-operatively. Maximum 36 (80%) cases were diagnosed with left atrial 

enlargement followed by right ventricular enlargement for 23 (51,11%) patients in PA view of the chest. Pulmonary 

arterial enlargements were also noted in 64.44% patients.

Table 5 Features in X-rays of the patient having the valvular disease

Radiographic Findings Number of Patients Percentage

Right ventricular enlargement 23 51.11%

Left atrial enlargement 36 80%

Left ventricular enlargement 22 48.88%

Pulmonary arterial enlargement 29 64.44%

Pulmonary congestion 11 24.44%
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In electrocardiography (ECG), 12 lead ECG was done in all patients, as shown in Table 6. Left atrial hypertrophy 

was the most common feature for 39 (86.66%) cases.

Table 6 ECG findings of the patients

ECG Findings Number of Patients Percentage

Atrial fibrillation 12 26.66%

Left atrial hypertrophy 39 86.66%

Left ventricular hypertrophy 23 51.11%

Right ventricular hypertrophy 18 40%

Angiography was done in 13 patients with normal coronary anatomy. However, cardiac catheterization was not 

considered in this study group. 

Discussion

The majority (42.22%) of the cases belonged to 

the 31 to 40 years age group and found nil aged bellow 

10 years. The incidence of valvular disease increased 

with age was reported in a recent study.8The female 

predominance with 28 (62.22%) cases in the present 

research agrees with Carabello BA’s studies.9

All the patients were symptomatic at the study’s 

time, the commonest being dyspnea on exertion, followed 

by palpitation and chest pain symptoms. The present 

study features correlate well with Shaw TR, Sutaria N, 

Prendergast B.10Chest pain was not a typical symptom 

of Mitral stenosis, but a small percentage, conceivably 

28.88% of patients with Mitral stenosis, experiences 

chest discomfort that is indistinguishable from angina 

pectoris. The reason may be the severe right ventricular 

hypertension secondary to pulmonary vascular disease 

or concomitant coronary atherosclerosis, as revealed in 

a study.11The presentation with congestive heart failure 

in a small group (11.11%) with fluid retention and 
hepatomegaly has the similarity with a review of Otto 

CM.12

Patients with mild to moderate Mitral regurgitation 

may remain asymptomatic with little or no hemodynamic 

compromise for many years. There is little volume 

overload of the ventricle and cardiac hemodynamics, 

and forward cardiac output remains normal. Even in 

patients with severe Mitral regurgitation, most remain 

asymptomatic until the occurrence of left ventricular 

failure, pulmonary hypertension or the onset of atrial 

fibrillation.13

In the present study, valvular lesions were associated 

with Rheumatic fever’s history predominantly in 24 

patients, which is correlated well with the analysis 

performed by Nataatmadja M, West M, West J14 and 

Sagie A, Freitas N, Padial LR.15A definite history of 
acute rheumatic fever was obtained from 24 patients 

and confirmed by valve inspection during surgery.16 

In this study, calcification was noted either in valve 
leaflet or annulus in 12 cases with male predominance.17 

Calcification was confirmed by pre-operative 
echocardiography and during the perioperative period. 

Calcification is equally observed in mitral stenosis and 
combined valvular lesion cases.

Right ventricular enlargement, left atrial 

enlargement, left ventricular enlargement, pulmonary 

arterial enlargement and pulmonary venous congestion 

were the most frequent chest x-ray findings in all mitral 
valvular lesions. In the Mitral stenosis group, left 

atrial enlargement, right ventricular enlargement, and 

pulmonary arterial enlargement was predominant in 

most cases. As a consequence of chronic pressure and 
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volume overload, the left atrium enlarges. Its altered 

shape causes several characteristic signs, including 

straightening the left heart border and losing the aortic 

window.18

Enlargement of the pulmonary artery, right ventricle 

and right atrium (as well as the left atrium) is commonly 

seen in patients with severe Mitral stenosis; left atrial 

enlargement results in the appearance of a double density 

and an elevation of the left mainstem bronchus. In the 

Mitral regurgitation group, left atrial enlargement and 

left ventricular enlargement were most predominant. In 

the combined valvular lesion, left atrial enlargement, 

right ventricular enlargement, and pulmonary arterial 

enlargement was the most predominant findings in this 
study. Acute mitral regurgitation is often not associated 

with an enlarged heart shadow and may produce only 

mild left atrial enlargement. Interstitial oedema is seen 

in patients with acute mitral regurgitation or those with 

progressive LV failure secondary to chronic mitral 

regurgitation.19

In this study, coronary angiography was done 

routinely in patients 40 years of age or more similar 

to a study.20 Angiography is done in 13 patients with 

normal coronary anatomy. Cardiac catheterization can 

provide important information about the presence and 

severity of valvular obstruction, valvular regurgitation 

and intracardiac shunting.

Limitation: The clinical characteristics at base line 

were only reported in the present paper. Peri-operative 

and post-operative follow up clinical findings may help 
in assessing the extent of morbidity and survival of the 

patients after treatment. 

Conclusion

Prosthetic replacement of the mitral valve is required 

to improve the patient survival and the quality of life 

of the severely ill person with a diseased valve.During 

the pre-operative period, clinical assessment is critical 

to determine the extent of illness and type of valvular 

diseases.The results of this study are comparable to 

other similar published clinical observations.
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Abstract 

Methodology: A descriptive study design has been carried out to assess the clients with diabetes type 2 
self-efficacy. The period of the study started from (1st of October, 2020) to (15st of May , 2021  ), on a non-
probability (convenience) sample consisting of (160) clients with type 2 DM. 

Results: the majority of patients’ self –efficacy is good (92.5%), While(7.5%&0.0%)for them are the fair 
&low self-efficacy respectively and study result indicated that a significant association between the clientsˈ 
self-efficacy and their BMI at p-value less than 0.05

Conclusions: The majority of clients with type 2 DM are good self-efficacy with a mean of score (8.0). 
There is a significant association between the clientsˈ self-efficacy and their age, level of education, and who 
is responsible for clients care at p-value less than (0.05).

Recommendations: Self-Efficacy among patients with DM is an important issue that can be included in 
the nursing curriculum, to teach  nurses how to increase the patients’ self-efficacy. Therefore, improving the 
patients’ quality of life.

Keywords: Self-efficacy, Diabetes Mellitus Type II.

Introduction 

Type 2 diabetes mellitus (T2DM) is a long-term 

condition that can go years without causing any signs. 

It is the most prevalent form of diabetes in the world, 

with type 1 DM and gestational DM being the other 

two most common forms. T2DM is the most common 

form of diabetes, accounting for 85–95 percent of cases. 

Diabetes, as well as other affluent disorders such as 
obesity and cardiovascular disease, are significant public 
health concerns in the twenty-first century [1].

Lifestyle control, food planning, physical activity, 

adherence to medication, weight management, blood or 

urine sugar  level monitoring, and patient psychological 

management are all part of diabetes management. Self-

care habits must be followed in order to avoid diabetes 

- related complication and increase life quality [2].

T2DM is a global phenomenon, and the Arab world 

is no exception. In reality, the Middle East and North 

Africa area has the world’s second largest number of 

diabetes development, with a projected increase of 

96.2 percent by 2035. The high economic burden of 

diabetes in terms of cost of medication, management of 

complications, impairment, and loss of productivity is of 

great concern for Arab governments [3].

Diabetes has become much more common in 

Iraq over the last four decades, with about 20% of the 

population suffering from the disease. Furthermore, 

many developing countries, particularly Iraq, consider 

DM to be a leading cause of death. This may be due 

to untreated hyperglycemia, which has been linked to 

a number of serious complications, including kidney 

failure and cardiovascular problems[4].

DOI Number: 10.37506/ijfmt.v15i3.16284
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Self-efficacy is described as a person’s confidence 
in his or her ability to perform things that have an impact 

on his or her life, such as self-care. People’s feelings, 

thoughts, motivation, and actions are all influenced by 
their beliefs. These habits, when considered in the sense 

of type 2 diabetes, are linked to self-care practices such 

as blood glucose monitoring, food regulation, physical 

exercise, foot care, and drug consumption, both of which 

are recommended[5].

The lack of self-efficacy in a person with this 
chronic condition can have a negative impact on their 

quality of life. Self-efficacy is a person’s confidence in 
his or her ability to plan and carry out specific tasks in 
order to achieve the desired results. Self-efficacy enables 
an individual to make decisions and commit to holding 

through on those decisions. In the long or short term, 

self-efficacy can be expected to have a decent quality 
of life [6].

Methodology 

The Study Design

A descriptive study design has been carried out to 

assess the clients with diabetes type 2 self-efficacy. The 
period of the study started from (1st of October, 2020) to 

(  15st of May , 2021 ).

Ethical Considerations

permission was sent to Al-Diwaniya Teaching 

Hospital/ diabetic and endocrinology center in order to 

ensure the agreement and cooperation 

The researcher obtained written informed approval 

from each patient  

The Setting  and Sampling of the Study:

The study was conducted in Al-Diwaniya Teaching 

Hospital at the diabetic and endocrinology center in 

Al-Diwaniya, Iraq. A non-probability (convenience) 

sample of (160) clients with type 2 diabetes who visits 

the diabetic and endocrinology center was selected. 

Steps of the Study

Instrument Form

The researcher has constructed the questionnaire 

in order to achieve the objectives of the study, and it 

consists of three parts (App, includes the following: 

.1. Part I: Demographic Data Form: 

This part is concerned with the collection of 

demographic data obtained from the clients with diabetic 

type 2 and it consists of (six) items including age, 

gender, educational level, marital status, socioeconomic 

situation, and previously received health education 

about diabetes.

2. Part II: Clinical Information Form:

This part is involved with the collection of clinical 

information gained from the clients with diabetic type 2 

and it includes (five) items including body mass index 
(BMI), years of diagnosed with diabetes, complications 

of diabetes, other comorbid problems, and current 

medications that used for diabetes.

3. Part III: Self Efficacy Assessment Scale for 
Managing T2DM:

The T2DM  self-efficacy assessment questionnaire  
was used to measure self-efficacy-related experiences 
and lifestyle behaviors for clients with T2DM and it 

consists of a 20-item. 

Data Collection

The data were collected and by means of self-report 

and interview with each client who are included in 

the present study. The researcher met the clients with 

diabetic type 2 at a hall in the center of diabetes and 

endocrinology to get their agreement to participate in the 

study and to clarify the study questionnaire. The data 

collection process started from (6th January, 2021 to, 

21th February 2021) in order to achieve the objectives 

of the study. 

Statistical Analysis of Data

The data was evaluated by Statistical Package 

for Social Sciences (SPSS) version 25 application of 

statistical analysis system. The following statistical 

data analysis approaches were used for analyzing and 
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evaluating the results of the study. 

Results and Discussion 

Discussion of the Participants’ Socio-

Demographic and Clinical Characteristics of the 

Study Sample, as shown in Table (1).

Concerning patient’ age the study result revealed 

that the most of study sample were between (50-69) 

years. These results are supported by study in Iran  in  

that studied  impact of self-efficacy education based on 
the health belief model in Iranian patients with type 2 

diabetes[7].

Regarding patients’ gender, the study findings 
demonstrated that more half of the participants in study 

sample were males, While was less than quarters are 

females. These results are supported  study in Iran too, 

where it was conducted on 251 participants. They stated 

that more half of the sample study was male (N= 197; 
77.7%)[8]. As per marital status, the result of the present 

study revealed that more half of the participants in study 

sample were married. These findings are supported by  
study in Saudi Arabia which was  stated more half of 

the participants of the study sample were married (n= 
69; 92%)[9]. 

Concerning the residency, the study findings 
indicate that most of the study sample lives in urban 

areas. These findings agreed with that obtained in Chin  
which studied  the association between self-efficacy and 
self-management behaviors among Chinese patients 

with type 2 diabetes, where it was conducted on 2166 

participants[10]. Relative to the occupation status, the 

study findings displayed that most of the participants in 
study sample were housewives. These findings agreed 
with that obtained by Amelia et al., (2018) in their study 

about self-efficacy in T2DM  patient and the relationships 
with the quality of life expectancy in Medan City[11].

With regard to monthly income, the results of the 

study indicated that most of the study sample participants 

have sufficient monthly income. These findings agreed 
with a study conducted by Tweely and Mhammad (2018) 

which pointed out that the monthly income for most of 

the study sample was somewhat-sufficient[12].

With regard to patient care, the results of the 

study showed that more than half of the study sample 

participants are responsible for taking care of themselves. 

These results are supported by Amer et al., (2018) in their 

study about influence of self-efficacy management on 
adherence to self-care activities and treatment outcome 

among diabetes mellitus type 2. They stated that more 

than half of the study sample participants are responsible 

for providing care for themselves[13].

Figure (1) :With respect to the level of education, 

the study results indicate that most of the study sample 

of primary school graduates. Also, these findings agreed 
with a study conducted by Kurnia et al., (2017), who 

have reported that the most of the subjects in the study 

sample were primary school graduated[14]. 

Concerning the body mass index (BMI), the present 

study revealed that more a half of study sample were 

normal weight. These findings agreed with a study in 
Nepal which was  stated that more a half of the study 

sample have a normal weight[15]. With respect to the 

diabetes duration, the study results indicate that most 

of the study sample of diabetes duration between (1-

5) years. These findings agreed with that obtained by 
Kurnia et al., (2017) in their study about predictors of 

diabetes self-management among type 2 diabetics in 

Indonesia, where it was conducted on 127 participants. 

They stated that most of the study sample had duration 

of diabetes between (1-5) years[15]. 

Regarding to DM medication, the study results 

showed that majority of the study sample participants 

received insulin therapy. These findings disagreement 
with a study conducted by Kong and Cho, (2020) which 

showed that the majority of the study sample received 

oral diabetes treatment[16].

Discussing  overall Self-efficacy of study (Figure 
2) :

Another study carried out by Morrison and Weston, 

(2013) supported these results by demonstrating that 

patient who had a high self-efficacy level had a more 
positive blood glycemic level, overall health, and 

psychological health; and patients who had a low 
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self-efficacy experienced a high level of stress. Thus, 
the participation of self-efficacy levels for diabetes 
management should be maintained above a moderate 

level [17]. The researcher believes that a patient with DM 

who has higher level of higher self-efficacy  engages 
in DM self-care behavior enhanced. Therefore, self-

efficacy  is a strong indicator of diabetes self-care 
behavior.

Discussion of Association between Overall 

Assessment of the Patients’ Self-Efficacy and their 
Demographic Data as shown in Table (2).

Concerning the relationship between patients’ age 

and their self–efficacy, the study findings reveal that 
there was statistically significant difference between 
the patients’ self–efficacy & their age (P-value= 0.043). 
This finding is consistent with study in in Sudan that 
was conducted 392 participants suffering from diabetes. 

They found that there was statistically significance 
difference between the patients’ self–efficacy & their 
age (p-value= 0.040)[13].  Regarding the relationship 

between patients’ gender and their self–efficacy, the 
study findings revealed that there was no statistically 
significant difference the patients’ self–efficacy & their 
gender (P-value= 0.462). This finding is supported 
by Mohammed-Ali, and Hamza, (2016) in their study 

which included 200 participants. They stated that there 

was no statistically significant correlations between the 
patients’ self-care activities and their gender (p=0.454)
[18].

With respect to the relationship between patients’ 

level of education and their self–efficacy, the study 
finding displayed that there is high significant 
association between the level of education and patients’ 

self–efficacy in the study sample (p-value=0.0001). 
This finding is disagreement with the results  of study 

in Indonesia was stated that there was no statistically 

significant correlation between patients’ self–efficacy 
and their level of education (p= 0.622)[14]. With regard 

to patient care, the result of the research  revealed a high-

significant association between patients’ self-efficacy  
and responsible for the care (P=0.005). These findings 
disagreed with that obtained by Kong & Cho, (2020) in 

their study about factors related to self-care in patient 

with T2DM, where it was conducted on 118 participants. 

They mentioned a non-significant difference between 
patients’ self-efficacy  and Caregiver (p-value = 0.550)
[16].

With respect to the relationship between patients’ 

BMI and their self–efficacy, the study finding displayed 
that there is a significant association difference between 
the BMI and patients’ self–efficacy in the study 
sample (p-value=0.041). These findings disagreed 
with that obtained by Isworo, (2018) in his study about 

improvement of self-efficacy through bibliotherapy 
in diabetes patient, where it was conducted on 20 

participants. He mentioned a non-significant difference 
between patients’ self-efficacy  and their BMI (p-value 
= 0.475)[19].

As per the relationship between patients’ way 

they take diabetes medication  and their self-efficacy, 
the study finding reveals that there was no statistically 
significant difference between patients’ self–efficacy and 
their DM medication (P-value= 0.664). These findings 
agreed with a study conducted by Taha et al., (2019) 

about impact of health educational guidelines on the 

knowledge, self-management practice and self-efficacy  
of patient with T2DM. This study presented that there 

was no significant difference correlation between the 
patients’ way they take diabetes medication and their 

self-efficacy at p-value more than 0.05[20].
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Table (1) Study Sample Demographic  and Clinical Data of study 

Demographic Data  Rating And Intervals  Frequency Percent 
Age / Years 20-29 29 18.1 

30 – 39 23 14.4 
40 – 49 27 16.9 
50 – 59 32 20.0 
60 – 69 32 20.0 

70+ 17 10.6 
Mean +DS 48 16.05 

Gender Male  83 51.9 
Female  77 48.1 

Marital status  Single  31 19.4 
Married  95 59.4 

Separated  4 2.5 
Divorced  8 5.0 
Widowed  22 13.7 

Living Rural  43 26.9 
Urban  117 73.1 

Work / occupation  Student  13 8.1 
Free job  35 21.9 

Employee  32 20.0 
Housewife  57 35.6 

Retired  23 14.4 
Monthly income  Sufficient  60 37.4 

Sufficient to some extent  54 33.8 
Insufficient  46 28.8 

Who is responsible for 
your Care? 

Self-care  89 55.6 
Family  71 44.4 

BMI Underweight  23 14.4 
Normal  105 65.6 

Overweight  26 16.3 
Obese  6 3.8 

Duration / years  1-5 73 45.6 
6 - 10 51 31.9 
11 - 15 22 13.8 
16 - 20 7 4.4 

21+ 7 4.4 
DM Medication Insulin  82 51.3 

Oral hypoglycemic 
medications  

37 23.1 

Both  41 25.6 
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Figure (1) Distribution of the Study Sample According to Their Levels of Education

Figure (2) Distribution of the Study Sample According to Their overall Self-efficacy
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Table (2) Statistical Association between Overall assessment of the Patients’ Self-Efficacy and their 
Demographic Data

 

  
  
  
  

Table  (2)  Statistical  Association  between  Overall  assessment  of  the  Patients’            
Self-Efficacy   and   their   Demographic   Data    

  

Demographic   data    Rating   and   
Intervals     

Self-Efficacy   
Levels   

Total   Chi   
square   
value   *   

d.f.   
p-value    

Fair   Good       

Age   /   Years   

20-29   0   29   29   

9.194   5   
.043   

S   

30   –   39   1   22   23   
40   –   49   2   25   27   
50   –   59   1   31   32   
60   –   69   4   28   32   

70+   4   13   17   
Total   12   148   160   

Gender   Male     5   78   83   
.542 a   1   .462   

NS   Female     7   70   77   
Total   12   148   160   

Levels   of   
education     

Does   not   read   and   
write     

7   9   16   

19.798   6   .0001   
HS   

Read   and   write     1   13   14   
Primary   school   

graduated     
2   36   38   

Intermediate   
school   graduated    

1   24   25   

Secondary   school   
graduated     0   18   18   

Institute     0   27   27   
College     1   21   22   

Total   12   148   160   
Who   is   

responsible   for   
your   Care?   

Self-care     2   87   89   

7.977 a   1   
.005   
HS   Family     10   61   71   

Total   12   148   160   

BMI   

Underweight     0   23   23   

7.541   3   
.041   

S   
Normal     6   99   105   

Overweight     5   21   26   
Obese     1   5   6   

Total   12   148   160   

.819 a   2   
664   
NS   DM   Medication   

Insulin     5   77   82   
Oral   

hypoglycemic   
medications     

4   33   37   

Both     3   38   41   
Total   12   148   160   

Conclusions

The majority of clients with type 2 DM are good 

self-efficacy with a mean of score (8.0). There is a 
significant association between the clientsˈ self-efficacy 
and their age, level of education, and who is responsible 

for clients care at p-value less than (0.05). There is a 

significant association between the clientsˈ self-efficacy 
and their BMI at p-value less than 0.05.

Recommendations

Self-Efficacy among patients with DM is an 
important issue that can be included in the nursing 

curriculum, to teach  nurses how to increase the patients’ 

self-efficacy. Therefore, improving the patients’ quality 
of life. The results of the study can be used as a baseline 

for future studies in the same environment.
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Abstract
Background: According to the Glossary of the American Association of Endodontists, resorption is defined 
as a condition associated with either a physiologic or a pathologic process resulting in the loss of dentin, 
cementum, or bone. It may present internally (pulpal origin) or externally (periodontal origin). Internal 
resorption is a rare, insidious, resorptive pathological process, starting from the pulp extending into the 
surrounding dentin. Treatment is mainly focused on arresting the cellular activity accounting for the 
resorptive process. 

Methodology: A patient presented with an upper front tooth that was tender on percussion and a history of 
trauma in her childhood which resulted in Ellis class II fracture of the tooth. Pulp sensibility testing showed 
a negative response suggestive of a non-vital tooth. A non-surgical endodontic therapy was carried out under 
the microscope with calcium hydroxide dressings followed by the three-dimensional obturation technique 
using thermoplasticized Gutta percha.

Conclusion: The current case report discusses the etiology and symptoms of internal inflammatory 
resorption, the contribution of cone beam computed tomography imaging in its diagnosis, and a step wise 
protocol for the three dimensional obturation of the resorptive lesion.

Keywords: BioRoot RCS, Cone beam computed tomography, Internal inflammatory resorption, 
Thermoplasticized obturation, Warm vertical compaction.

Corresponding author:
Dr. Keerthana Kunaparaju
Third Year Post Graduate, Department of Conservative 
Dentistry and Endodontics, Manipal College of Dental 
Sciences, Mangalore, Affiliated to Manipal Academy of 
Higher Education, Manipal
Phone number: 9535398089
Email: drkeerthana7495@gmail.com

Introduction

Internal inflammatory resorption is a defect 
associated with chronic pulpal inflammation or trauma 
initiated due to the odontoclastic activity. Bacterial 

contamination, vital pulp therapy, orthodontic and 

transplantation procedures were known to be the other 

causes.1,2Internal resorption is more frequently observed 

in permanent anterior teeth.

Osteoprotegerin, the receptor activator of nuclear 

factor kappa - B ligand (RANKL), the receptor activator 

of nuclear factor kappa - B (RANK) and the macrophage 

colony -stimulating factor (MCSF) are the main 

components of inflammatory cascade in the pulp that 
initiate the differentiation of stem cells to odontoclasts 

which are responsible for resorption.3

Diagnosis of internal resorption depends on the 

localization and severity of the resorption. Majority of 

the cases are asymptomatic, therefore it is coincidentally 

noticed during routine radiographic investigations. 

However, symptoms such as pain, swelling, sinus 

tract, discoloured tooth, may be present in advanced 

DOI Number: 10.37506/ijfmt.v15i3.16347
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cases.1When it is seen in the coronal aspect, a typical 

pinkish hue known as a “pink spot” is noticed which is 

attributed to the vascular connective tissue containing 

the osteoclast.

The defect may be uniform, round to oval in 

shape with clear margins but the canal space is usually 

irregular, as seen on a radiograph.4Early identification 
and appropriate treatment of internal root resorption is 

essential for a good prognosis of the tooth.2Determining 

the borders of the lesion helps in determining the 

treatment plan. Therefore, three-dimensional evaluation 

of the lesion with modalities such as the cone beam 

computerized tomography provides accurate information 

that helps in diagnosis and treatment planning of the 

defect.5

Non-surgical endodontic treatment is usually 

successful for internal defects limited to the root canal 

system.6 In such cases, the goal of the treatment is to 

remove the necrotic pulp tissue, halt the resorptive 

activity and completely fill the root canal as well as 
the resorptive defect with the obturating material.2 The 

current case report aims to discuss the management 

of an internal inflammatory resorptive defect in the 
apical region of an upper central incisor with the use 

of thermoplasticized obturation technique for the 

obturation.

Case Report

A 26 year old patient reported to the hospital with a 

complaint of severe tenderness on percussion w.r.t upper 

left front tooth (#21). She presented a history of dental 

trauma w.r.t #21 at the age of 9 that resulted in Ellis class 

2 fracture of the tooth. Repeated composite restorations 

were done in relation to the involved tooth since the 

age of 16. Pulp sensibility tests (Cold and electric pulp 

testing) w.r.t #21 revealed no response, suggestive of a 

non-vital tooth. 

The radiograph (IOPA) showed a well-defined 
internal resorptive defect at the junction of the middle 

and apical third of the root. A CBCT was advised to 

rule out any external communication of the defect and 

it subsequently confirmed the presence of an internal 
resorptive defect in the apical third confined to the 
internal wall of the canal with no communication with 

the external root surface or periodontal tissues (Fig1).

 

Fig: 1 – Cone beam computed tomography showing the resorptive defect in different planes.
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The periapical area w.r.t #21 showed no pathological 

signs of infl ammation. Based on the fi ndings, tooth 
was diagnosed as symptomatic chronic irreversible 

pulpitis with internal infl ammatory resorptive defect. 
After discussing all possible treatment options with the 

patient, the non-surgical endodontic treatment option 

was fi nalized to treat the canal with internal resorptive 
defect. 

Procedure

Prior to the procedure, patient consented for the 

treatment. Following administration of local anaesthesia 

(lidocaine HCl 2%, 1:1,00,000), isolation was achieved 

using rubber dam (Hygenic Dental Dam, Coltene 

Whaledent, Germany) and access cavity was performed 

using Endo-Access bur (Dentsply Maillefer, USA) w.r.t. 

#21. The cavity was refi ned using endodontic ultrasonic 
tips (Startex No.1 Dentsply Switzerland) to achieve a 

straight line access to the defect. The initial scouting and 

canal patency up to the full working length was achieved 

with #6K fi le (Dentsply Sirona). The working length 
was confi rmed with an apex locator (Root ZX II; Morita, 
Tokyo, Japan).

The internal resorptive defect was carefully bypassed 

during subsequent instrumentation with sequentially 

larger sized fi les. Biomechanical preparation of the 
canal was performed in a crown-down fashion with the 

Protaper Universal system (Dentsply Maillefer, USA) 

up to fi le size (#F3), under constant irrigation with 2.5% 
NaOCl (Septodont, India) and normal saline. Ultrasonic 

irrigation was performed with Irrisafe tips (Satelec, 

France) and an intra-canal calcium hydroxide dressing 

was given. The tooth was temporarily restored with 

Cavit (3M ESPE, USA). After two weeks the tooth was 

asymptomatic and the intra-canal dressing was removed 

using 10% citric acid along with ultrasonic irrigation. 

As the internal defect was located at the junction 

of the middle and apical third of the canal, sectional 

obturation of the apical third was carried out with a 

single cone technique with Bio root RCS sealer followed 

by warm vertical compaction of the GP into the defect. 

The remainder of the canal was coated with zinc oxide 

based sealer (Tubli SealTM, Kerr Endodontics) and was 

backfi lled with thermoplasticized GP, with the help of 
Elements obturation system (Sybron Endo, Kerr Dental 

USA). The step wise protocol for the obturation is given 

as follows:

Step1: The master cone selected was coated with 

BioRoot RCS sealer and was fi tted up to the full length 
of the root which was confi rmed with a radiograph. (Fig 
2)

Fig 2: Master cone fi t 

Step 2: The heated plugger was used to severe the 

GP at the level of the orifi ce of the root canal.

Step 3: The Fine heated plugger was then driven into 

the canal to remove the GP, 2 mm short of the resorptive 

defect. (Fig 3)

Fig 3: Excess GP removed 

Step 4: A Buchanan hand plugger size 2 was then 

used to compact the GP into the resorptive defect. (Fig 

4)
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Fig 4: GP plugged into the resorptive defect

Step 5: The rest of the canal was now coated with 

Zinc oxide based sealer (Tubli SealTM, Kerr Endodontics)  

Step 6: The tip of the elements extruder unit was 

brought in contact with the coronal extent of the GP in 

the resorption defect and was then used to backfi ll the 
canal in increments with alternate packing using the pre-

selected Buchanan hand pluggers.  (Fig 

   

Fig 5: Backfi lling of the canal 

After completion of obturation, a temporary 

restoration (Gc Gold Label 2 Glass Ionomer Restorative 

Cement) was done and the patient was recalled for the 

fi nal restoration after a week. Clinical examination 
showed asymptomatic tooth with successful periapical 

healing on the radiograph after 2 years.

Fig 6: A 2-year follow up radiograph showing 
complete periapical healing with well obturated 

canal and intact permanent restoration.

Discussion

Internal resorption is defi ned as an idiopathic slow 
or fast progressive resorptive process occurring in 

the dentine of the pulp chamber or root canals of the 

teeth. 6In the present case, calcium hydroxide intracanal 

medicament was preferred in order to eliminate the 

remaining necrotic pulp as well as the osteoclastic 

process. Intracanal medicaments are used as inter 

appointment dressings primarily to optimize the impact 

of the disinfection procedures.7The suppression of 

bacterial contamination in turn abolishes the resorptive 

stimulus thus favouring the repair of the defect. The 

role of calcium hydroxide in treating internal resorption 
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is to maintain hemostasis and necrotize the remaining 

necrotic pulp tissue thus making it more soluble to 

NaOCl. 

Due to the complex anatomy of root canal and 

difficulty in accessing the internal defect, complete 
disinfection of the canal may be critical, therefore a 

combined chemo-mechanical approach along with 

intracanal medicament is advocated to render the canal 

free of bacteria.8 Sodium hypochlorite and calcium 

hydroxide have shown to possess a synergistic effect 

when used in resorption defects.1Calcium hydroxide due 

to its antibacterial property, has shown to successfully 

eliminate bacteria that remain after chemo-mechanical 

preparation.9 In this case the resorptive defect was not 

perforated, and thus the calcium hydroxide medicament 

was given for 10 days. This allowed for a thorough 

elimination of remaining necrotic tissue in the next visit. 

The obturation of the canal along with the defect is 

quite challenging due to the irregularity of the lesion. 

Conventional obturation methods are inadequate for 

3-dimensional adaptation of the obturating material 

into the resorptive defect. Therefore, a warm vertical 

compaction along with injectable thermoplasticized 

GP technique for back fill was chosen that allowed 
for acceptable filling of canal as well as the defect. A 
combination of two sealers was employed in this case. 

The use of Bioroot RCS in the apical segment enabled 

the single cone obturation technique and the Zinc oxide-
based sealer was used for the remainder of the canal 

as it is more stable to heat application and exhibits no 

changes in properties.10

Conclusion

Early diagnosis, removal of etiology and effective 

treatment planning are of utmost importance for a 

successful outcome of resorptive defects. In the current 

case, CBCT provided a detailed three dimensional 

view of the resorptive defect that helped in planning 

a conservative treatment option. Current endodontic 

aids such as loupes, microscopes, ultrasonics, and 

thermoplasticized obturation techniques with suitable 

endodontic sealers help in achieving three dimensional 

seal of the defect thus improving the prognosis of 

resorptive defects.
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Abstract

The Water resources Conservation Program is one part of environmental preservation in which is now 
implemented by the Government. Buy the Law Number 17 of 2019 on Water Resources. The regulation in 
the context of its implementation is faced with aspects of legal awareness and legal compliance of all parties 
who are often unaware of the significance of the water in life. The research result shows an irony while 
understood that water conservation activities is a responsibility of some parties only. Many breakthroughs can 
be used to maintain the environment preservation as a norm, implementation of the principle of participation, 
especially in the industrial area so that the sustainability of the environment system is maintained to maintain 
the ideals of sustainable development and reduce the environmental hazard. One of the solutions offered 
is based on the values of human resources concept, which is the foundation of the environmental law by 
adhering to the principle of participation in sustainable development.

Keywords: Environmental Hazard; Legal Compliance; Water conservation;.

Introduction

The fair and efficient management of water resources 
and the protection of water quality are some of the most 

pressing issues in international policy making. Today, 

billion people do not have access to safe water and 2.4 

billion people lack access to basic sanitation[1].

Water is all water contained in, above, or beneath 

the ground, including in this definition is the surfacing 
water, groundwater, rainwater, and sea water on land. 

With an increase in population and its needs leads to 

increased production quantity. To fulfill the increase 
in production quantity, the need for natural resources 

use will also increase, which ultimately leads to a 

burden on the environment such as the decline of 

environmental support. For example, the decline of the 

river supports where the water body is often used as the 

end of waste disposal from all human activities. With 

the increasing number of activities or small industries 

and the development of production in several activities 

or industries in Majalengka District will certainly be at 

risk of falling water support

We emphasise that the fragile state of the global 

environment requires  the Judiciary as the guardian of 

the Rule of Law, to boldly and fearlessly implement 

and enforce international and national laws, which in 

the field of environment and sustainable development 
will assist in alleviating poverty and sustaining an 

enduring civilization, and ensuring that the present 

generation will enjoy and improve the quality of life 

of all peoples, while also ensuring that the inherent 

rights and interests of succeeding generations are not 

compromised. [2]

Economic development is an important factor in 

national development. One of the functions of the water 

environment to meet the needs of clean water. The 

increase of population and the development of various 

industries, water pollution has become a serious problem 

faced by human beings. Although air, soil, and water 

are not separated from pollution, it is undeniable that 

the most threatened environment today is the aquatic 

DOI Number: 10.37506/ijfmt.v15i3.16368
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environment especially water.

Overall, sustainability demands a more principled 

and strategic approach to environmental policy in 

contrast to earlier fragmented and short-sighted efforts. 
[3] 

There are many newly built industries in Majalengka 

district, the addition of the industry will indirectly 

give side effects to water that is the lifeblood for 

human beings. Water quality is now suspected to have 

decreased water quality as a result of the many industries 

and the lack of water conservation in various activities 

such as domestic industry, factory disposal and other 

activities undertaken by the Community resulting in 

the disruption of ecosystems and water availability. To 

prevent anything else going further, water conservation 

activities are needed

In line with Article 1 paragraph 14 of Law No. 17 of 

2019 about water resources is explained that:

 “Water resources Conservation is an effort 

to maintain the existence and sustainability of the 

condition, nature, and functions of water resources in 

order to be always available in adequate quantity and 

quality to meet the needs of human beings and other 

living creatures, both in the present and future”.

The Sustainable development ideal is imbued with 

a wide variety of meanings, and most commonly it is 

understood as requiring a responsible balance between 

the otherwise incongruous imperatives of unfettered 

economic exploitation of natural resourses and the need 

for healthy ecosystems. [4] 

The goals of sustainable development are imbued 

with a variety of meanings, and are most commonly 

understood as the need for a balanced responsibility 

between the high economic exploitation of the unlimited 

natural resources and the need for a healthy ecosystem

Since the late 1980s, the concept of ‘sustainability’ 

has officially become the most fundamental objective in 
national and international policies on development and 

the environment.[5] Sustainable development has been 

accepted as a global policy. [6] 

Conservation is one form of government in Ius 

Contituendum namely the protection and environmental 

management that demands the developed of an 

integrated system in the form of a national policy that 

must be implemented obediently and consequently. 

Environmental activities in the form of conservation of 

natural resources and ecosystems are an integral part 

of macro national development and must also be made 

and successful. The conservation of natural resources 

and its ecosystem as one of the national development 

in the field of natural resources Peletarian to carry 
out the task in order to maintain the preservation of 

its natural resources and ecosystems for the benefit of 
sustainability of development and the interests of the 

future generations. [7]

The emerging international law on sustainable 

development can provide guidance for the further 

evolution of international water law toward sustainable 

development[8].

The water quality declining is caused by pollution 

due to disposal of industrial chemical waste, agriculture, 

domestic waste and organic waste that end in waste to 

the river resulted in changes in water quality in rivers. 

In addition, the occurrence of changes in the color of the 

river water that turns into dark blackish can be caused 

by the existence of organic materials experiencing 

the process of decay and release a foul smell to the 

environment. Meanwhile, inorganic materials are 

produced a lot of settled at the base of the river or floating 
in the water closes the surface of the river causing the 

disruption of water quality.  In addition, domestic waste 

such as foam detergent and other toxic materials used by 

the community can affect the change in water quality.

As explained in the preliminary explanation, 

that water is an important part in the ecological and 

environmental system, it is necessary to preserve the 

environment that must be done in order to utilize water 

with the best, protecting and restoring the function of 

water, preserve water for the present and the future 

that can be known as the designation of conservation. 

Because of this, water conservation activities need to be 

done.
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Research Methods

The research method is simply the Ordinance 

offensive how to do a study. The term research method 

consists of two syllables namely methods and research, 

said method derived from the Greek word Methodos 

which means way or towards a road, while research is 

a process of collecting and anolysis of data performed 

systematically to achieve certain objectives.[9]

This research study method uses the normative 

juridical method of research, the research is trying to 

focus on reviewing and analyzing a product’s legislation 

and implementation, where in the context of this research 

the author will examine and analyze a legal consequence 

arising from the issue of The Law Number 17 of 2019 on 

The water resources.

Discussion

A. Intersectoral Water Problem

The increasing demand for water in each sector 

further suppresses the potential for available water 

supply, and this has an impact on increasing the potential 

for conflicts between sectors. The agricultural sector is 
the largest water user among the water user sectors. As 

an illustration, on the north coast of West Java, irrigating 

irrigated rice fields requires 5.592 million m3 of water/
year. Meanwhile, the water demand for domestic, 

household, and industrial (domestic municipal and 

industry/DMI) is around 952 million m3 . The increase 
in water demand due to population growth (1.6%/
year), the development of the industrial sector, and the 
improvement of people’s living standards cause the 

water demand for DMI in 2025 is projected to increase 

3.5 times to 3,311 million m3.

The agricultural, domestic, household, and 

industrial sectors get most of their water from reservoirs. 

Therefore, the fulfillment of water for DMI due to an 
increase in population and future development needs (by 

2025) will take up about 25% of water for agriculture, so 
that it will directly interfere with the performance of the 

agricultural production system. Although water scarcity 

and inter-sectoral water conflicts have occurred and are 
felt directly by farmers, the government has not given 

proportional attention and handling. In the long term, 

horizontal and vertical conflicts in the allocation and 
distribution of water will require a very high amount of 

energy, time, and money to resolve.

Two major phenomena that concern farmers and the 

lower middle class are: (1) absolute control over water 
resources by certain sectors that are not controlled, 

and (2) the unavailability of patterns, systems, and 
mechanisms in determining water distribution, 

implementation, monitoring, and conflict resolution so 
that each stakeholder gets fair treatment. The problem 

of the first phenomenon often causes conflicts in water 
use, especially between farmers and other stakeholders 

such as the Ari Drinking Regional Company or industry. 

The problem of the second phenomenon is more related 

to implementation and policy aspects, especially those 

related to distribution and control mechanisms to oversee 

the allocation of water for various sectors, as well as legal 

instruments that can support such implementation. A 

significant example of water sharing is the allocation of 
water use in the north coast of West Java by Perum Jasa 

Tirta II, which is responsible for managing the Jatiluhur 

Reservoir for the agricultural needs household domestic, 

industrial, fishery, and power generation sectors.

The simulation results of water demand projections 

for various water user sectors in the north coast of 

West Java show that in 2025, competition in water for 

domestic, household, and industrial needs will reduce 

irrigation water supply by up to 25%. The logical 

consequence of this condition is that the water needs of 

rice plants are not met.

B. Proportion of Water Distribution to Prevent 

Environmental Hazard in Water Sources

The relationship between water conservation 

techniques and environmental hazards does not become 

complicated, especially for those in charge of dealing 

with these two elements. The principle of soil and water 

conservation has indeed been the main guideline for 

several ministries, namely: Forestry, Agriculture, Public 

Works, and the Ministry of the Environment, in carrying 

out their duties. Many regulations and guidelines have 

been made related to the management of land and water 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5389

resources and the environment, .[10] which aim to control 

and prevent environmental damage, but so far, our 

country has not succeeded in enacting a law on soil and 

water conservation or land protection.

Environmental hazard generally occurs around 

urban areas and residential and industrial areas. Based 

on the fact that generally occurs because of irregularities 

or disobedience of the community to apply the 

regulations that have been set to reduce environmental 

impacts, .[11]  for example: not following the existing 

city spatial planning. In addition, the drainage system 

is not working according to its purpose. Many factors 

cause the malfunctioning of the drainage built both in 

urban areas and in industrial areas, but all of them lead to 

the neglect factor because there is no sense of ownership 

from the community.[12] On the other hand, the water 

channel functions as a waste disposal site, which causes 

all kinds of problems, both floods and sources of disease 
for the community.

To avoid mistakes in the implementation of 

proportional distribution of water, Indonesia can take 

lessons from the experience of European countries, such 

as France, in implementing proportional distribution 

of water for various sectors which are equipped with 

supervisory boards and implementing boards for water 

allocation. Its composition consists of elements of society 

which are representatives of farmers, businessmen, 

bureaucrats, parliamentarians, and scholars.

This composition allows for layered supervision, 

both in implementation and responsibility for the 

utilization of water resources. This transparency can 

optimize access, control, and community participation 

in the utilization of water resources. 

The alternative strategies are:

(1)   Proportionately adjust the distribution and 
allocation of water use for various sectors

(2)   storing rainwater during the rainy season 

(3)   utilize and exploit groundwater resources 

4)   recycle water that various sectors have used

Steps 2 to 4 have been carried out by countries with 

water scarcity problems, such as Mexico and New South 

Wales so that with limited water, the allocation of water 

use for various sectors can be maintained. Furthermore, 

its implementation must be equipped with software and 

hardware, fair and professional distribution and control 

mechanisms.

Regulating water demand or supply is not an 

easy endeavor. Water is a fugitive resource. Attempts 

to regulate water supply (e.g., floods or droughts) 
through dams and canals are costly. The storage and 

transportation of water could be expensive relative to the 

economic value of water at the point of use. Economies 

of scale have been instrumental for the provision of 

water at acceptable prices and water traditionally has 

been provided by state monopolies in the pursuit of 

public interest.[13]

Environmental issues and the growth of the city 

is very crucial, because the environmental support is 

not able to accommodate the interests of development 

and growth of the region, coupled with the difficulty 
of implementing existing regulations. This is an 

advanced issue while the economic pressures of the 

population become one of the factors that must also 

be considered closely, especially the problem of urban 

poverty. Environmental support becomes a big bet to be 

considered in the realm of policies and legal norms built.
[12]

The accuracy analysis of water resource conservation 

studies in industrial areas is a mirror of readiness, 

operationality and political will of management to be 

able to implement the policies that have been instituted. 

Especially if a city has more detailed industry zoning 

spatial documents, such as the City layout Detail plan 

(RDTR) or even the zoning rule, the city in question can 
be considered more readily operationalize its policies 

especially in terms of water conservation

In regional contexts, the principle of equitable 

utilization and the obligation not to cause significant 
harm have been interpreted to mean the realistic 

apportionment of benefits of water uses.[14] This 

apportionment is sensitive to the power configuration in 
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a region

In this case, Majalengka has set the space allocated as 

the zoning of industrial areas, but unfortunately still less 

concerned about any region that is actually an industrial 

area and often always waives water conservation in 

industrial areas

The main problem of the water conservation is 

actually not in the area of the policy, but it tends to 

the political will of the local governments, as well as 

the community, among others there are some areas 

there is an industrial area that when viewed in the map 

of the regional spatial Plan of Majalengka, the area 

is a residential area, therefore it affects the quality of 

water that exists around the area, which should be the 

area of settlement of residents with the obligation to 

manage water as Therefore, the results of this research 

should be given understanding of how important 

water conservation is. The implementation of water 

conservation which is holding on to the principle of 

participation in the sustainable development.

Conclusion

One of the challenges to achieve the mandate of 

Article 1 paragraph 14 Law Number 17 of 2019 On 

The Water Resources is concerned with water resources 

conservation to maintain the existence and sustainability 

of the circumstances, properties, and functions of water 

resources in order to be available in adequate quantity 

and quality to meet the needs of human beings and other 

living creatures, both in the present time and in the future 

will be increasingly difficult despite the calculation of 
space. The final decision is actually commited to the 
basic commitment of the participation consisting of 

the willingness of local governments, politicians and 

the community concerned, whether there is a political 

will of the regional government of Majalengka district 

in implementing the policy space, because of the aspect 

of the availability of the policy proved to be quite a lot 

of policies and regulations legislation as a legal basis to 

formulate or apply policies that are appropriate to the 

needs and conditions of the region, but the commitment 

to uphold the prevailing legal, it confirms that the law 
does not work in a hollow space but the legal norm 

is always influenced by non-legal factors commonly 
referred to as the principle of participation. In the end, 

the principle of participation received significant support 
and was taken into account in many different aspects of 

the sustainable development agenda.
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Abstract

This paper discusses about the regulation of immunity rights that are given to government officials in their 
response to the outbreak of COVID-19 in Indonesia, seen from the perspective of guilt theory and public 
laws. This right to legal immunity was created with the issuance of Government Regulation in Lieu of Law 
(Perppu) Number 1 of Year 2020, which was approved and enacted by the People’s Representative Council 
of the Republic of Indonesia into law by the ratification of Law Number 2 of Year 2020. Article 27 explicitly 
states that government officials, in their execution of this Government Regulation in Lieu of Law, cannot 
be prosecuted civilly or criminally if the execution of their tasks is based on good faith and is in line with 
the stipulations of legal regulations. This paper uses the normatif legal research with the statute approach 
and the conceptual approach. The research results shows that there is a certain recognition of regulations 
regarding immunity rights. This is affirmed by a verdict of the Constitutional Court, by which according 
to the Constitutional Court, regulation of immunity rights is not in conflict with the concept of rule of law, 
with several conditions. In addition, although several stipulations in Indonesian positive law that provide 
immunity prevent a person from being prosecuted criminally while performing their duties, at a practical 
level, the specifically provided immunity is meaningless if the person in question fulfills the elements of an 
article that stipulates a criminal act, because the intention of a person is the essence of an act, and judges in 
court will decide the matter.

Keywords: Crime; COVID-19; Legal Immunity; Public Laws

Introduction

The 1945 Constitution of the Republic of Indonesia 
(hereinafter stated as the 1945 Constitution) has given 
the assertion that the country Indonesia possesses rule 
of law.1 In addition, Indonesia also accommodates 
the presence of democracy as a principle in state 
organization.2 As such, Indonesia is a country with 
rule of law and a democratic country based on a 
constitution (constitutional democracy). This means that 
all organization of state powers, including the power to 
form laws and various other kinds of state regulations, 
must be based on legal and constitutional stipulations.1 
In the concept of rule of law, what ideally must become 
commanding in the dynamics of state living is the 
law, not politics or even the economy.3 Therefore, all 
apparatuses of the state, whatever they may be including 
its citizens, must be subject to, obey, and highly uphold 
the law without exception.4

However, in the practice of state or government 

organization, it is quite possible that abnormal situations 

will occur, in which the ordinary usage of the legal system 

cannot take place as it should. This means that ordinary 

law becomes unable to accommodate the interests of 

the state or the people, which demands the state to act 

in abnormal ways according to legal regulations that 

ordinarily apply under normal conditions.5

Such situations certainly require their own 

regulations to stimulate the functions of the state to 

ensure they run effectively in order to ensure respect to 

the state and fulfillment of the basic rights of citizens.6 
In Indonesia, regarding emergencies and circumstances 

of crises as the basis of government actions in forming 

regulations that act as laws in order to save the interests 

of the nation and the state, the legal foundations are found 

in Articles 12 and 22 of the 1945 Constitution.7 Article 
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12 affirms that “the President declares an emergency; 
the conditions and consequences of the emergency are 

established with a law”.8 Article 22 affirms that “in 
circumstances of crises, the President enacts government 

regulations in lieu of law”.5 Therefore, in order to 

surmount the abnormal conditions, Article 22 Paragraph 

(1) of the 1945 Constitution provides the authority 
to the President of the Republic of Indonesia to enact 

government regulations in lieu of law (Perppu) that has 
equal standing with laws.9

In 2020, specifically on March 31, the Government 
of the Republic of Indonesia enacted Government 

Regulation in Lieu of Law (Perppu) Number 1 of Year 
2020 on State Economic and Financial System Stability 

Policies for Responding to the Corona Virus Disease 

(COVID-19)10 Pandemic and/or in Facing Threats that 
Endanger the National Economy and/or Financial System 
Stability (hereinafter called Perppu 1/2020).11 There 

are three important matters that underlie the creation 

of Perppu 1/2020.12 The first is the consideration of 
the spread of Corona Virus Disease 2019 (COVID-19), 
which the World Health Organization has declared as a 

pandemic for most countries around the world, including 

Indonesia. Further, the COVID-19 pandemic has also 

shown an increase over time and has caused ever-greater 

deaths and material losses, and this has implications 

on the aspects of society, economy, and welfare of the 

people.13

The second is that the implications of the 

COVID-19 pandemic have had the impacts, among 

others, of slowing down national economic growth, 

reducing national revenue, and increasing financing and 
expenditures by the state.14 Therefore, the government 

needs to conduct various efforts to save national health 

and economy by focusing on expenditures for healthcare, 

social safety net, and economic recovery, including for 

affected businesses and people.16 The third is that the 

implications of the COVID-19 pandemic have also 

affected and worsened the financial system17, which is 

indicated by reduction in various domestic economic 

activities, and this requires collaborative mitigation 

by the Government and the Committee for Financial 

System Stability (KSSK) to take anticipative (forward 

looking)19 measures in order to maintain financial 
sector stability. Thus, the President then considered 

that these considerations have fulfilled the parameters 
of an emergency, which provides the authority for the 

President to enact a Government Regulation in Lieu of 

Law as regulated in Article 22 Paragraph (1) of the 1945 
Constitution of the Republic of Indonesia.20

Perppu 1/2020 also affirms that this constitutes 
an extraordinary policy and measure in order to save 

the national economy and maintain financial system 
stability through various policy relaxations related to 

the execution of the State Budget and Expenditures 

(APBN),21 particularly by increasing expenditures for 

healthcare, the social safety net, and economic recovery, 

as well as strengthening the authority of various financial 
sector agencies.22

Perppu 1/2020 was then discussed, approved, and 
enacted by the People’s Representative Council of the 

Republic of Indonesia (DPR RI) into a law through 
the ratification of Law Number 2 of Year 2020 on the 
Enactment of Government Regulation in Lieu of Law 

Number 1 of Year 2020 on State Economic and Financial 

System Stability Policies for Responding to the Corona 

Virus Disease (COVID-19) Pandemic and/or in Facing 
Threats that Endanger the National Economy and/or 
Financial System Stability into a Law (hereinafter called 

Law 2/2020).23

Indeed, the Government, in this case the President, 

fundamentally possesses the constitutional right to issue 

Perppu 1/2020 in the circumstance of an emergency. 
This is asserted by Constitutional Court Verdict Number 

138/PUU-VII/2009 that contains an explanation of the 
requirement of an emergency as expressed by Article 22 

Paragraph (1) of the 1945 Constitution, by which:

a. There is a situation with an urgent need to 

resolve legal problems quickly with a law;

b. The required law is not yet available, which 

leads to a legal void or insufficiency of current laws.

c. The legal void cannot be resolved by the 

creation of a law with ordinary procedures because these 

will take a long time and yet the emergency needs to be 
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assured of its resolution.

Jimly Asshiddiqie possesses a viewpoint that is 

not radically different regarding the requirements for 

an “emergency”. According to Jimly Asshiddiqie, an 

emergency as the requirement for a Perppu has three 

requisites: dangerous threats, reasonable necessity, and/
or limited time.

The President does possess the authority to enact 

a Perppu with the requirement of an “emergency”. 

However, according to the author, one of its articles 

needs to be considered, which is Article 27 of Perppu 

1/2020 that regulates the legal immunity rights of 
government officials in responding to COVID-19. 
Article 27 of Perppu Number 1/2020 states:

(1) Costs that have been expended by the 
Government and/or member agencies of the KSSK 
in order to execute state revenue policies that include 

policies in the field of taxation, state expenditure policies 
that include policies in the fields of regional finances, 
financing policies, financial system stability policies, 
and the national economic recovery program, constitute 

a part of the economic costs to save the economy from a 

crisis and does not constitute state losses.

(2) KSSK Members, KSSK Secretary, KSSK 
secretariat members, and officials or employees of the 
Ministry of Finance, Bank Indonesia, Financial Services 

Authority, as well as the Indonesia Deposit Insurance 

Corporation, and other officials, who are related to the 
execution of this Government Regulation in Lieu of 

Law, cannot be prosecuted whether civilly or criminally 

if in the execution of tasks is based on good faith and in 

accordance with the stipulations of legal regulations.

(3) All actions including the decisions that are 
made based on this Government Regulation in Lieu of 

Law do not constitute objects of legal action that may be 

brought to the state administration court.

Based on these stipulations, the right to legal 

immunity can be discerned from a phrase in Article 27 

Paragraph (2) of Perppu 1/2020, which affirms that one 
“…cannot be prosecuted whether civilly or criminally 

if in the execution of tasks is based on good faith and in 

accordance with the stipulations of legal regulations.”24 

The presence of a right to legal immunity for the 

government officials certainly becomes questionable. 
This is more so considering the perspective of Article 

1 Paragraph (3) of the 1945 Constitution, which affirms 
that Indonesia is a country with rule of law. The law is 

present as a measure, because fundamentally, any kind of 

power possesses the tendency to develop authoritatively; 

as has been famously expressed by Lord Acton, “Power 

tends to corrupt, and absolute power corrupts absolutely” 

– power tends to lead to corruption and absolute power 

tends to lead to absolute corruption.25

As such, the question becomes, in the context of rule 

of law, could the stipulations of legal immunity rights in 

Article 27 of Perppu 1/2020 still be executed? This is 
because Article 5 Letter d of Law Number 12 of Year 

2011 on the Formation of Legal Regulations contains 

the assertion that the formation of legal regulations must 

be executed according to good principles that shape 

legal regulations, one of them being the “practicable” 

principle.25

Furthermore, in criminal law, there are two 

recognized postulates that are related to legal immunity, 

the first being “impunitas continuum affectum tribuit 

delinquendi”, which means that protection from 

punishment (impunity) is the same as permitting crime. 
The second is that “impunitas semper ad deteriora 

invitat”, meaning that impunity invites greater crimes. 

Therefore, it becomes important to carry out further 

analysis on the regulation of immunity rights in legal 

policies for the response to COVID-19 in Indonesia as 

seen from the perspective of the guilt theory.

The utilized method in this paper is the normative 

juridical method with the statute approach and 

conceptual approach. Normative juridical research is a 

kind of legal research that is performed by researching 

library materials or secondary data as the base research 

materials in order to conduct an investigation of the legal 

regulations and literature that are related to the problem 

that is being researched.
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Results and Discussion

A. Comparison of the Formulation of 

Regulations Related to Legal Immunity Rights in 

Indonesia

The regulation of immunity rights in Indonesia is 

actually not something new. There are several regulations 

that possess the same characteristics, in that they all 

regulate the right regarding legal immunity. First, there 

is the Criminal Code (KUHP). The stipulation of Article 
50 of the KUHP states, “Whoever performs actions 

to carry out the stipulations of laws is not criminally 

punished.” Meanwhile, Article 51 states:

(1) Whoever performs actions to carry out the 

administrative order that is given by a competent 

authority is not criminally punished.

(2) An administrative order without authority does 

not cause the removal of a criminal act, except if those 

commanded, with good faith, supposing that the order 

was given with authority and its execution is included 

within the scope of their work.

Based on these stipulations, there is the affirmation 
that fundamentally, any person who performs actions, 

for which those actions are in order to carry out legal 

stipulations, cannot be criminally punished. In addition, 

no person can be criminally punished if they perform 

actions to carry out an administrative order that was 

given by a competent authority.

Second, there is Law Number 23 of Year 1999 on 

Bank Indonesia (BI Law). Article 45 of the BI Law 
states, “The Governor, Senior Deputy Governor, Deputy 

Governor, and/or officials of Bank Indonesia cannot be 
punished because of having made a decision or policy 

that is in line with their tasks and authorities as stated 

in this law as long as they were carried out with good 

faith.” This stipulation is fundamentally intended to 

provide legal protection for the personal responsibility 

of members of the Governor’s Council and/or Bank 
Indonesia officials, who with good faith based on their 
authority, have made decisions that are difficult but 
very much necessary in carrying out their tasks and 

authorities. The making of decisions is considered to 

have fulfilled good faith if:

b. They were made without the intent of seeking 

gains for themselves, their families, or their groups, 

and/or other actions that are indicated to be corruption, 
collusion, and nepotism;

c. They were made based on analysis that is in-

depth and has positive impacts;

d. They are followed up with planned preventive 

measures if the decisions that were made turn out to be 

inaccurate;

e. They are accompanied by a supervisory system.

Third, there is Law Number 37 of Year 2008 on the 

Ombudsman of the Republic of Indonesia (Ombudsman 

Law). The stipulation of Article 10 of the Ombudsman 
Law states, “In carrying out their duties and obligations, 

the Ombudsman cannot be arrested, detained, 

interrogated, prosecuted, or sued within a court.” Based 

on the Explanation of Article 10 of the Ombudsman 

Law, it is known that “This stipulation does not apply if 

the Ombudsman commits legal violations.”32

Fourth, there is Law Number 11 of Year 2016 on 

Tax Amnesty (Tax Amnesty Law). The stipulation of 
Article 22 of the Tax Amnesty Law state, “The Minister, 

Deputy Minister, officials of the Ministry of Finance, 
and other parties that are related to the execution of 

Tax Amnesty cannot be reported, sued, investigated, 

inquired, or prosecuted, whether civilly or criminally if 

in the execution of their tasks they are based on good faith 

and in line with the stipulations of legal regulations.” 

This stipulation has the explanation that the execution of 

their tasks is based on good faith if the Minister, Deputy 

Minister, officials of the Ministry of Finance, and other 
parties related to the execution of Tax Amnesty in doing 

so do not seek benefits for themselves, their families, 
or their groups, and/or perform other actions that are 
indicated to be corruption, collusion, and/or nepotism.

Fifth, there is Law Number 18 of Year 2003 on 

Attorneys (Attorney Law). The stipulation of Article 
16 of the Attorney Law state, “Attorneys cannot be 

prosecuted whether civilly or criminally in executing the 
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tasks of their profession with good faith for the interest 

of defending the Client in a court trial.” This stipulation 

has the explanation that “What is meant by “good faith” 

is executing the tasks of the profession for upholding 

justice based on the law to defend the interests of the 

client. Meanwhile, what is meant by “court trial” is trials 

in court at all court levels in all court environments.”

Sixth, there is Law Number 2 of Year 2018 on the 

Second Amendment to Law Number 17 of Year 2014 

on the People’s Deliberative Council (MPR), People’s 
Representative Council (DPR), Regional Representative 
Council (DPD), and Regional People’s Representative 
Council (DPRD). The stipulations of Article 224 state:

(1) Members of the DPR cannot be prosecuted in 
court because of statements, questions, and/or opinions 
that they express whether spoken or written inside DPR 

meetings or outside DPR meetings that are related to the 

functions as well as the authority and tasks of the DPR.

(2) Members of the DPR cannot be prosecuted 
in court because of attitudes, actions, activities inside 

DPR meetings or outside DPR meetings that are solely 

because of the rights and constitutional authority of the 

DPR and/or members of the DPR.

(3) Members of the DPR cannot be replaced 
in interim because of statements, questions, and/or 
opinions that they express whether inside DPR meetings 

or outside DPR meetings that are related to the functions 

as well as the authority and tasks of the DPR.

(4) The stipulation as expressed in Paragraph (1) 
does not apply in the case that the members in question 

announce matters that have been agreed upon in closed 

meetings to be kept secret or other matters that are 

declared as state secrets according to the stipulations of 

legal regulations.

There is no further explanation regarding the 

stipulations of Article 224. The explanation for Article 

224 only states “Self-explanatory”.

Seventh, there is Perppu Number 1/2020. The 
stipulations of Article 27 of Perppu Number 1/2020 
state that:

(1) Costs that have been expended by the 
Government and/or member agencies of the KSSK 
in order to execute state revenue policies that include 

policies in the field of taxation, state expenditure policies 
that include policies in the fields of regional finances, 
financing policies, financial system stability policies, 
and the national economic recovery program, constitute 

a part of the economic costs to save the economy from a 

crisis and does not constitute state losses.

(2) KSSK Members, KSSK Secretary, KSSK 
secretariat members, and officials or employees of the 
Ministry of Finance, Bank Indonesia, Financial Services 

Authority, as well as the Indonesia Deposit Insurance 

Corporation, and other officials, who are related to the 
execution of this Government Regulation in Lieu of 

Law, cannot be prosecuted whether civilly or criminally 

if in the execution of tasks is based on good faith and in 

accordance with the stipulations of legal regulations.

(3) All actions including the decisions that are 
made based on this Government Regulation in Lieu of 

Law do not constitute objects of legal action that may be 

brought to the state administration court.

There is no further explanation regarding Article 

27 of Perppu Number 1/2020. The explanation for 
Article 27 of Perppu Number 1/2020 only states “Self-

explanatory”.

Based on the comparison of regulations related to 

immunity rights in several legal regulations in Indonesia, 

the following similarities and differences were found:

a. There were similarities in the regulatory matter, 

which is to provide the right of legal immunity for the 

legal administrators according to each kind of law.

b. There were differences in the explanations of the 

formulation of regulations regarding the presence of good 

faith. The KUHP regulates that no criminal punishment 

can be given “to carry out the administrative order that 

is given by a competent authority” Meanwhile, the BI 

Law explains in detail regarding the necessary presence 

of good faith, which is followed by an explanation of 

what is meant by good faith in the regulatory perspective 

of the BI Law. Next, the Ombudsman Law does not 
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regulate regarding the necessary presence of good faith. 

However, in the article explanation, there is an emphasis 

with the phrase “This stipulation does not apply if the 

Ombudsman commits legal violations.” Further on, 

in the Tax Amnesty Law and Attorney Law, the right 

to legal immunity is provided as long as there is good 

faith. Good faith in the Tax Amnesty Law is understood 

as being that in the execution of tasks, these are not to 

seek benefits for oneself, family, or groups, and/or to 
commit other actions that are indicated to be corruption, 

collusion, and/or nepotism. Meanwhile, in the Attorney 
law, the term good faith “…is executing the tasks of 

the profession for upholding justice based on the law 

to defend the interests of the client.” Then, Article 27 

of Perppu Number 1/2020 provides the right of legal 
immunity by requiring the presence of good faith. 

However, there is no further regulation on what is meant 

by good faith in Perppu Number 1/2020.

Therefore, in Indonesia fundamentally there is a 

recognition of regulations regarding immunity rights. 

This sanctioning of the regulation of immunity rights is 

also affirmed in a Constitutional Court Verdict, by which 
according to the Constitutional Court the regulation of 

immunity rights is not in conflict with the concept of 
rule of law.

According to the Constitutional Court, no matter 

what understanding of rule of law is being referred to, 

whether English rule of law, État de droit, or Rechtsstaat, 

all three of them contain the same three key matters. 

First, there is the matter that contains the idea that the 

government (in a wide sense) is limited by the law. 
Within this idea, there is the understanding that state 

apparatuses or officials work within a framework for 
which its limits are determined by the law. Second, there 

is the matter that contains the idea on formal legality, 

which is the idea that emphasizes the necessary presence 

of a legal order that is created and maintained by the 

state. The legal order must contain legal norms that are 

general, prospective, and equally applicable, and provide 

certainty in order that every person from the start already 

knows what actions are permitted to do, prohibited to 

do, or obligated to do and accompanied by sanctions 

for violators. Third, there is the matter that contains the 

idea that the law commands, not the people. This idea 

is related to the first and second ideas above that then 
creates the need for the presence of judges or courts. 

Judges or courts must consider and decide if there are 

violations toward the prevailing legal order.

Based on Constitutional Court Verdict Number 

7/PUU-XVI/2018, it is known that the regulation of 
immunity rights does not conflict with the idea of rule 
of law, as long as it is provided with these requirements:

a. They provide a foundation for the state (in casu 

law enforcers) to take actions of law enforcement toward 
a person if there is enough evidence that the person in 

question has committed certain actions as formulated.

b. They contain norms that are general and 

prospective, give equal treatment, and provide certainty 

such that every person from the start already knows the 

actions that are permitted or forbidden to do.

c. The law is in command, not the will of those in 

power, and all evidence is to be proven through the legal 

administration process.

Then, in relation to the formulation of immunity 

rights in Article 27 of Perppu Number 1/2020, there is a 
phrase that states “…cannot be prosecuted whether civilly 

or criminally if in the execution of tasks is based on good 

faith and in accordance with the stipulations of legal 

regulations.” This stipulation provides a foundation for 

the state (in casu law enforcers) to take law enforcement 
actions toward a person if there is enough evidence. This 

means that if there are actions that are not based on good 

faith and in accordance with the stipulations of legal 

regulations, law enforcement actions can be taken. The 

immunity rights by themselves are eliminated when the 

element of good faith is not present and legal regulations 

are violated.

The stipulations of Perppu Number 1/2020 also 
have provided certainty such that every person from 

the start already knows the actions that are permitted 

or prohibited to do. The stipulations of Perppu Number 

1/2020 also indicate that the law commands, because it 
still allows for the process of proving evidence in court 

when there are actions that are not founded by good 
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faith and not in accordance with the stipulations of legal 

regulations.

However, based on the data for comparing regulations 

of immunity rights, it is also known that there are 

differences in the formulation of regulations regarding 

what is meant by good faith. Even in each regulation of 

immunity rights, there are those that explain the term 

“good faith” clearly and those that do not. These apparent 

differences in regulation formulations regarding the term 

of “good faith” certainly can be confusing to the people 

and especially so for law enforcers (Police, Prosecuting 

Attorney, and Courts of Law) as an integrated criminal 
justice system that regulates how the enforcement of 

criminal law is carried out.

Furthermore, Article 27 of Perppu 1/2020 does 
not provide an explanation regarding actions that are 

appropriate or not appropriate to good faith. Therefore, 

Article 27 of Perppu Number 1/2020 should have 
provided formulated explanations regarding actions 

that are appropriate to good faith or not. This becomes 

important, because Article 5 Letter f of Law Number 

12 of Year 2011 on the Formation of Legal Regulations 

states that the formation of legal regulations must be 

based on good principles for doing so. One of these is 

the principle of “clarity of formulation”, in that each 

legal regulation must fulfill the technical requirements 
for their composition in systematics, choice of words 

or terms, and legal language that is clear and easily 

understood, in order to avoid creating various kinds of 

interpretations in their execution.

B. Analysis of Immunity Rights Based on Guilt 

Theory and Public Laws

In public law in many countries, the regulation 

of impunity is not a new thing. We can examine the 

Indonesian Criminal Code, which also regulates 

immunity as written in Article 50 of the Criminal Code. 

This article stipulates that a person who commits an act 

(which can be criminalized) cannot be punished to carry 
out the provisions of the law. Based on Article 50 of 

the Criminal Code, an official justifies committing an 
act that can be criminalized because of an order from 

the legislation. Article 51 of the Criminal Code regulates 

that a person cannot be punished for committing an 

act based on a valid position order or believed to be 

valid from an official authorized to give orders. In the 
legal literature, immunity is divided into functional 

immunity (ratione materiae) and personal immunity 
(ratione personae). Legal experts themselves have not 
yet agreed on the difference between these two concepts 

of immunity. In simple terms, the concept of functional 

immunity can be understood as the granting of legal 

immunity from lawsuits to an official who, because of 
his position, duty, and function, acts for and on behalf 

of a country to commit certain acts, even though the act 

can be criminalized according to the law of the country 

where it is located. 

Public international law extends the scope of 

immunity for diplomatic officials of one country on 
duty in another country. This is regulated in the Vienna 

Convention on Diplomatic Relations, 1961, and its 

protocol. The contents of the Vienna Convention also 

apply in our country after being ratified by Law no. 1 
of 1982. Further expansion of immunity against heads 

of state, heads of government, and certain officials from 
lawsuits in other countries is placed by the International 

Court of Justice, among others, can be seen in the 

decision on the case of “Yerodia/Arrest Warrant.”

This functional immunity is attributable to the 

state represented by the official so that even though the 
official who committed the act has stopped serving, the 
legal immunity associated with his act remains attached 

to the official concerned. Meanwhile, personal immunity 
is understood as immunity from lawsuits given to 

officials of a country for actions that can be criminalized 
without looking at whether the act was carried out on 

behalf of the state or is a personal act. In terms of this 

distinction, the immunity that Article 27 paragraph 1 of 

Perppu 1/2020 seems to provide can be categorized as 
either functional or personal immunity.

In relation to the apparent differences in regulations 

regarding the clarity of regulatory formulations of good 

faith, it is necessary to evaluate whether an action does 

or does not indicate no malicious intention (mens rea) 
from that action.  There are 18 kinds of intention (dolus) 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5399

that are recognized in the doctrin of criminal law (as 

intention as purpose, intention as certainty, intention 

as possibility, consequential intention, “colored” 

intention (with legal realization), “uncolored” intention 
(without legal realization), objectified intention, dolus 

directus, dolus indirectus, dolus determinatus, dolus 

indeterminatus, dolus alternativus, dolus generalis, 

dolus repentinus, dolus premiditatus, dolus antecedens, 

dolus subsequens, and dolus malus). In the history of the 
formation of the KUHP (Memorie van Toelichting) at 

the Twee de Kammer (Dutch Parliament) as quoted by 
Pompe, the requirement of intention is willens en wetens, 

or willing and knowing (In die zin kan men opzettelijk 

aanduiden als willens en wetens). 

These two requirements are absolute. This means 

that a person can be said to have committed an action 

intentionally, if that action was committed knowingly 

and willingly. Yet, someone who has committed a 

criminal act has certainly realized that the consequences 

of that act may be in line with its purpose or objective, 

or it might not. This is relevant with the Latin phrase 

“affectus punitur licet non sequator effectus”, which 

means that intention can be punished although the 

purpose or objective is not achieved.

As such, in order to determine good faith for the 

immunity right of Article 27 Perppu Number 1/2020, 
it is necessary to examine whether an act does or does 

not possess intention, because the intention of a person 

is the essence of an act.1 Criminal law will examine 

intention on a case-by-case basis (animus se omne jus 

ducuit). Sometimes, intention has greater consideration 

compared to the actual event or facts (in maleficiis 
voluntas spectator, non exitus

For someone to be punished, the person must 

have committed an act (“guilty act”, Dutch: strafbaar 

handeling; Latin: actus reus) with the threat of criminal 
sanctions and the person possesses a “guilty mind” 

(Dutch: schuld; Latin: mens rea). Matters related to 
this “guilty mind” is what is called “criminal liability”. 

Between the act and the mental state, there is a very 

close relationship, and this becomes a general principle 

 

in criminal law: there is no punishment without guilt 

(Dutch: geen straf zonder schuld). This principle 
indicates that a person can only be punished for their 

actions if there is guilt (Dutch: schuld) within the 
person.30

Therefore, although Article 27 of Perppu Number 

1/2020 provides the right of immunity, this will not 
eliminate the legal trial process if the KSSK Members, 

KSSK Secretary, KSSK secretariat members, and 

officials or employees of the Ministry of Finance, Bank 

Indonesia, Financial Services Authority, Indonesia 

Deposit Insurance Corporation, and other officials 
possess intention in relation to the execution of Perppu 

Number 1/2020. This is even more so if this causes state 
financial losses.

This can be discerned in the case of the former 

Deputy Governor of Bank Indonesia (BI) Budi Mulya, 
who was sentenced to 10 years of prison in the Bank 

Century corruption case.2 Although immunity rights 

have been regulated in Article 45 of the BI, if the 

element of intention can be proven, a person can still be 

processed based on the stipulations of applicable legal 

regulations; in this case, Budi Mulya was subjected to 

Article 2 Paragraph (1) iuncto Article 18 of the Law 

on Crimes of Corruption.As such, if there is enough 

evidence that a person intentionally commits an act 

as mentioned previously, without regard of who the 

person is, the stipulations as expressed in Article 27 of 

Perppu Number 1/2020 applies to the person. Then, as 
to whether the person in question is truly proven to have 

committed the act or not, the judges in the courts will 

decide the matter.

Conclusion

Based on the discussion that has been previously 

conducted, it can be concluded that in Indonesia there is 

a certain recognition of regulations regarding immunity 

rights. This is affirmed in a Constitutional Court Verdict, 
by which according to the Constitutional Court, the 

regulation of immunity rights is not in conflict with the 
concept of rule of law. The regulation of immunity rights 

does not conflict with the idea of rule of law, as long as 
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it meets certain conditions. First, it gives a foundation to 

the state (in casu law enforcers) to take actions of law 
enforcement to a person if there is sufficient evidence that 
the person in question has committed certain specifically 
formulated acts. Second, it contains norms that are 

general and prospective, provide equal treatment, and 

give certainty and thus every person since the beginning 

has known what actions are permitted or prohibited to be 

done. Third, the law commands, not those in positions of 

power, by which the actions will then be proven through 

the court trial process.

Although several stipulations in positive law in 

Indonesia that provide immunity do not allow a person 

to be prosecuted criminally in performing their duties, 

at a practical level, the specially provided immunity 

becomes meaningless if the person in question fulfills 
the elements of an article that fulfills a criminal act. 
As such, the doubt of law enforcers that is caused by 

the presence of regulations of immunity rights should 

be removed. This is because immunity rights will 

themselves be eliminated when there is no good faith 

and violation of legal regulations. Law enforcers must 

be focused on the principles of criminal law, because the 

intention of a person is the essence of an act, and judges 

in a court will decide on the matter.
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Abstract 

Substance abuse can become hazardous for everyone, especially the medical students as the dependency may 
jeopardize their career. Substance Abuse refers to the hazardous use of psychoactive substances including 
alcohol, tobacco, pain medication and illicit drugs. It torments the physical, social and emotional well-being 
of an individual.Hence, we in our study will highlight the knowledge attitude and perception of medical 
students regarding drug abuse, so that we can combat this issue diligently.

 Data was collected from the undergraduate medical students by using a pre-validated, self-administered 
questionnaire after taking approval from the Institutional Ethical Committee.

Demographic details of the participants in our study shows that the maximum study participants belong 
to the age group of yrs i.e. 21-23 yrs (50%), the mean age of the study group is 20.56 yrs, with female 
preponderance of 140 (66.67%).149 participants (70.95%) believe that substance abuse has become a 
common problem in medical students and according to 190 (90.48%) participants, the most affected age 
group is 18-30 years.

11 (5.2%) believe that substance abuse can have potential benefits, while 84 (40%) were not sure regarding 
this and the benefits stated by the study participants were euphoria.194 (92.38%) participants were aware of 
the long-term side effects of chemical dependence.

The findings of the study suggest that substance abuse in an ongoing issue among medical students associated 
with deleterious consequences in various domains.

Key words - substance abuse,perception, attitude,medical students, addiction, peer pressure  

Introduction

Substance Abuse refers to the hazardous use of 

psychoactive substances including alcohol, tobacco, pain 

medication and illicit drugs. It torments the physical, 

social and emotional well-being of an individual.

In the current world, substance abuse has been cited 

as a major issue of health concern. Our youth is trapped 

in the conjectures of drug abuse mainly due to peer 

pressure and easy availability of these substances. The 

various risk factors of substance abuse include age, sex, 

family history, anxiety, depression etc. (1)

Medical students are not exempted from the wave 

of substance abuse, in a study it was found that a vast 

majority of medical students are addicted to “binge 

drinking”, cannabis and tobacco. (2) The beginning of 

medical school is marked with humungous lifestyle 

changes; students are exposed to high stress levels and 

adjustment problems leading to malicious consequences 

to their mental health. (3) 

Substance abuse can become hazardous for everyone, 

especially the medical students as the dependency may 

jeopardize their career. Medicine is a profession which 

is looked upon with a lot of dignity and respect. The 

world considers them as their role models, upon seeing 
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the doctors abusing drugs, it may lead the population 

falsely and create a havoc. (3)

Hence, we in our study will highlight the knowledge 

attitude and perception of medical students regarding 

drug abuse, so that we can combat this issue diligently.

Objective

1) To study the perception of medical students 

regarding substance abuse.

2) To assess their knowledge and attitude towards 

substance abuse.

Material Methods

Study Subjects - Undergraduate Medical Students

 Inclusion Criteria

1. Undergraduate Medical Students

2. Age group 18 – 26yrs

Exclusion Criteria

1. Students not willing to participate.

Study site - Dr. D.Y. Patil University, Navi Mumbai

Study Design - Cross-sectional study

Sample Size - 210

Sampling Method - Data was collected from the 

undergraduate medical students by using a pre-validated, 

self-administered questionnaire after taking approval 

from the Institutional Ethical Committee. Utmost care 

was taken to maintain the privacy and confidentiality. 
Prior waiver consent was taken from the students, 

who had participated voluntarily in the study. The 

questionnaire consisted of demographic details like age 

and sex, along with certain questions to the perception, 

attitude and knowledge of medical students regarding 

substance abuse.

Data Analysis - Statistical analysis of the data 

was done by using descriptive statistics tools like bars, 

charts, percentages & table.

Results

The study was conducted in Dr. D.Y. Patil 

University, School of Medicine, Navi-Mumbai. 210 

undergraduate medical students had participated in this 

study. Demographic details of the participants in our 

study shows that the maximum study participants 

belong to the age group of yrs i.e. 21-23 yrs (50%), the 

mean age of the study group is 20.56 yrs, with female 

preponderance of 140 (66.67%). The demographic 

details are given in Table 01.
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Cont... Table 01: Demographic details of the participants

149 participants (70.95%) agree that substance 

abuse has now become a common problem in medical 

students. 190 (90.48%) participants stated that people 

belonging to the age group of 18-30 yrs in the medical 

community are commonly affected by substance/

alcohol abuse. 149 (71%) participants stated that drugs 

and other addictive substances are easily available on 

their campus and the main sources are either seniors or 

peddlers/dealers. Majority of the participants i.e. 114 

(54.29%) believe that both male and female gender has 

equal tendency to lean towards substance abuse.

The main reason for inclining towards substance 

abuse as stated by the study participants is peer pressure 

(12.68%). The other reasons are mentioned in Figure 

01.
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The most common substance abused at medical campus according to the study participants is Alcohol (38.39%).

The other commonly abused substances are mentioned in Figure 02.

Even though majority of the study participants 138 

(65.71%) are not sure, 54 (25.72%) believe that these 

substances are expensive and the approximate amount 

spent on these substances by them/other fellow students 

is Rs. 1500/day. Although 56 (26.67%) participants 

have been exposed to these addictive substances, the 

remaining 154 (73.33%) participants who have not 

yet exposed themselves to these substances stated the 

main reason was the lack of curiosity and the fear of 

addiction. The other reasons stated by the participants 

are mentioned in Figure 03.
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Majority of the study participants 171 (81.43%), consider that daily abuse of substance/alcohol is serious and 

is a matter of concern. When asked about their initial response to a colleague who is abusing substance/s, majority 

stated they will try and talk to them. Other responses received from the study participants are mentioned in Table 

02.

Table 02

REASONS PARTICIPANTS (%)

Talk to him/her 88     (41.90%)

Take him/her for counselling 77     (36.67%)

Ignore the situation 15     (7.14%)

Report the situation to a higher authority 15     (7.14%)

Be curious about the drugs- source and wanting to try them 6       (2.86%)

Psychiatry 9       (4.29%)
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11 (5.2%) believe that substance abuse can have 

potential benefits, while 84 (40%) were not sure 

regarding this and the benefits stated by the study 
participants were euphoria, helps in staying awake late 

night during exams, enhances creativity, relieves stress, 

helps in concentration, recreation, pleasure, and helps 

in socializing with others. 194 (92.38%) participants 

were aware of the long-term side effects of chemical 

dependence. According to the opinion of majority of the 

study participants i.e. 192 (91.43%), Substance/Alcohol 

Abuse is a major public health concern.

Discussion

Substance abuse refers to the precarious use of 

psychoactive substances including alcohol, tobacco and 

illicit drugs. It is said that with the use of these substances, 

the person feels a pleasurable high. There have been 

criminal acts reported under the influence of drugs, also 
this may lead to long term personality modifications. 
Substance abuse has a deleterious impact on the family, 

because of a person’s uncontrollable desire to take 

various drugs, the family is tortured mentally, physically 

and economically. In the current study, we have included 

210 Undergraduate Medical Students and the study 

was conducted in Dr. DY Patil University, School of 

Medicine. Out of the 210 undergraduate students, 140 

(66.67%) are females and 70 (33.33%) males. This is 

most likely because of the female preponderance in the 

medical field. Majority of our study population resides 
in hostel i.e. 139 participants (66.19%) which is similar 

to the study done by A. Arora et al in the year 2016. (4) 

149 participants (70.95%) believe that substance abuse 

has become a common problem in medical students 

and according to 190 (90.48%) participants, the most 

affected age group is 18-30 years.

In a study by VK Jagnany in the year 2008, it was 

seen that the substance abuse is much more prevalent 

in males than in females. (5) Our study stated otherwise, 

majority of our participants i.e. 114 (54.29%) believe 

that both the male and female gender has equal tendency 

to lean towards substance abuse. The main reason for 

inclining towards substance abuse as stated by the study 

participants was peer pressure (12.68%) which is in 

line with study by A. Arora et al in 2016. (4) The other 

reasons listed were influence of seniors, academic stress, 
Depression, Curiosity, staying alone, relationships, poor 

self-esteem and recreation. The most common substance 

believed to be abused at medical campus according to 

the study participants is Alcohol (38.39%), followed 

by tobacco (26.30%) and cannabis (21.50%), similar 

findings were seen in the study by Erin E Ayala Et al in 
2017. (6)

Time and again we have read about the economical 

consequences of substance abuse; when we questioned 

the study participants regarding the same, 138 

participants i.e. majority of them did not have a clear 

idea, while 54 (26.67%) participants believe that these 

substances are expensive and approximate amount spent 

on these substance by them/other fellow students is Rs 

1500/day. A study on Substance abuse by A. Arora 

and et al showed that majority of the students have not 

exposed themselves to the conjectures of drug abuse, 

which corresponds to our study as only 26.67% study 

participants have exposed themselves to these substances.
(4) Although 56 (26.67%) participants have been exposed 

to these addictive substances, the remaining which 

forms the majority of 154 (73.33) participants have not 

exposed themselves to these substances citing lack of 

curiosity and the fear of addiction the major reason. 

171 (81.43%) participants consider daily substance 

abuse as a call of a catastrophic event in future. It was 

also seen that 88 (41.90%) participant were ready to talk 

to their colleague when asked about their initial response 

to a colleague who is into substance abuse. The others 

opted for various other methods like taking them to a 

counsellor, ignoring the situation, reporting to higher 

authority and psychotherapy. Most of the participants 

are not sure whether there are benefits posed by various 
substances but a majority of 194 (92.38%) participants 

were well versed with the long-term side effects of 

chemical dependence and 192 (91.43%) participants 

accuse substance abuse to be a major health concern.

The study was limited by the facts that only students 

in the medical college were included without any control 

groups, many of the leading questions could not be 

avoided as the study was done via an online google form.
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Conclusion

The findings of the study suggest that substance 
abuse in an ongoing issue among medical students 

associated with deleterious consequences in various 

domains. Although in the current study’ we see a 

tremendous progression. Majority of the undergraduate 

students are not just aware of the long-term side effects 

(92.38%) but are also of the opinion that substance abuse 

(91.43%) is a major public health concern. The above 

data matched with perception of the study participants as 

well stating that a vast majority of the study participants 

i.e. 154 (73.33%) have not exposed themselves to the 

waves of substance abuse.

Ethical Clearance- Taken from institutional ethical 

committee

Source of Funding- Nil 

Conflict of Interest - Nil 

References

1. Georges Assaf et al; Medical students knowledge, 
attitude and behviour related to substance use in 
Lebanon: a cross sectional survey. East Mediterr 
Health. Jan 2018. DOI: 10.26719/2017.23.11.734 

2. E. Ayala, D. Roseman, J S Winserman, 
HRC Mason. Prevalence, perception and 
consequences of substance abuse among 
medical students. Med Educ Online; 2017. DOI : 
10.1080/10872981.2017.1392824. 

3. Fernando José Candido Et al. The Use of Drugs in 
Medical Students: A Literature Review. Rev Assoc 
Med Brass (1992). May 2018.

DOI: 10.1590/1806-9282.64.05.462 

4. A.Arora, S.Kanan, S.Gowri, S.Choudhary, 
S.Sudarsanan, PP Khosla. Substance abuse amongst 
the medical graduate students in a developing 
country. Indian J Med Res; Jan 2016; 143(1):101-
103. DOI: 10.4103/0971-5916.178617

5. V.K.Jagnany, S.Muraka, S.Haider, V.Kashyap, 
A.K.Jagnany, S.B Singh and P.K Lal. Pattern of 
substance abuse among the undergraduate students 
in medical college hostel. Health and Professional 
Perspectives and Issues Vol 31 (3), 212-219,2008.

6. Erin E Ayala, Destiny Roseman, Jeffrey S Winesman, 
Hyacinth R CMason. Prevalence, perceptions 
and consequences of substance abuse in medical 
students. Med Educ Online 2017; 22(1):1392824. 
DOI: 10.1080/10872981.2017.1392824 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5409

Alteration of Thyroid Function, Lipid Profile Measurements in 
Some Iraqi Patients with Corona Virus (SARS-COV-2)
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Abstract
A new coronavirus which known as severe acute respiratory syndrome coronavirus-2 (SARS-COV-2) is 
main causative agent for the corona virus 19 (COVID-19) global widespread illness may affect multiple 
organ system in human body, one of the most common causes of thyroid problem and lipid profile alteration 
may be resulting from the complications of COVID 19 illness. A total of (50) Iraqi patients and healthy 
females were participated with the study to find out the effects of Covid 19 illness on thyroid hormones 
(TSH, TT#, and TT4) and lipid profile measurements (HDL-Cholesterol, LDL-cholesterol, Total cholesterol 
and triglyceride).

The findings of current study demonstrated that the corona virus affect the the thyroid functions and lead to 
alteration in the main measurements of lipid profile.

Key words: COVID 19, thyroid function, lipid profile

Introduction

The corona virus illness 2019 (COVID-19) 

pandemic keeps on influencing the worldwide to affect 
the global society, and we need to know more about its 

pathophysiology, so too interest in the endocrine system 

impact of the agent of Covid 19. Corona viruses are 

well known to be aggressive effects on many endocrine 

glands, including the thyroid. If patients infected with 

Covid, a related corona virus to SARS virus, will 

damage to the follicular and para-follicular tissues and 

cells of the thyroid gland was investigated after human 

death [1]. Moreover, corona viruses have been diagnosed 

in the pituitary gland after death of human [2], and 

reduce staining thyroid stimulating hormone (TSH) has 

been detected in the frontal pituitary gland of patients 

diagnosed with Covid disease [3]. On the other hand, corna 

virus can enter cells using the angiotensin-converting 

enzyme 2 (ACE2) receptor, that is greatly expressed 

in the thyroid organ[4]. Therefore, the hypothalamic-

pituitary-thyroid line may be useable to disturbance in 

Covid positive patients. Actually, there are contradictory 

facts related to the effect of corona virus on thyroid role 

in human body.  Non acute thyroiditis dispensing with 

overt toxicity of thyroid which has been reported with 

SARS-COV-2 [5,6,7]. 

Lipids are important to cell components of corona 
virus. In fact, they are contributing in blending of it 

membrane within the host cell, increasing of viral cells, 

as well as inside and outside the cells [8]. Lipid and 
cholesterol play an especially essential role in the first 
stage of infection of cell [9].

Among medical laboratory measurements, 

the lipid profile of Covid positive patients has not 
been completely looking over. A newly, one study 

investigated  that serum cholesterol levels was low in 

Covid positive patients, compared to those non infected, 

so, thus conclude that cholesterol may play a special role 

not only in viral multiplication, but also in a promoting 

of immune system [10]. 

Materials and Subjects

Patients

The total of 25 patients with positive result of 

DOI Number: 10.37506/ijfmt.v15i3.16458
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COVID-19 who’s admitted to the Al-Kindy teaching 

hospital in Baghdad city, between September 2020 

and November 2020. We excluded the patients of 

thyroid disease medical history, pregnant women, or 

patient without thyroid function assessment.  All the 

diagnosed cases with positive results for Covid 19, in 

(PCR) polymerase chain reaction of specimens of the 

respiratory tract. The samples were divided into two 

clinical categories: severe cases (n=12) and moderate 

cases (n=13) depended on clinical signs and symptoms, 

laboratory tests, and CT scan for patients chest in 

accordance to the diagnosis regime and treatment policy 

plan for corona virus disease which are documented by 

Ministry of Health and Environment in Iraq.

The clinical classifications were severe cases, adults 
female who have the following  criteria: respiratory rate 

≥30,  breaths rate per minute, O2 saturation less than 

93% at rest condition, and  partial pressure of oxygen 

(PaO2) / concentration of O2 (FiO2) equal or less than 

300 mmHg. Patients have more than 50 % pulmonary 

lesions within first and second day of infection were 
classified also as severe cases; moderate cases; including 
the patients who have clinical symptoms like fever and 

respiratory tract disorders, and pneumonia infection can 

be observed through the chest X-ray.

Methods and data Collection

The 25 patients who had blood sample for thyroid 

function tested, including  (Serum TT4) total thyroxin, 

(serum TT3) total triiodothyronine, and  thyroxin 

stimulating hormone (TSH) within 72 hours after 

admission to hospital, in addition to conduct the 

lipid profile testing (total serum cholesterol, serum 
triglyceride,  high-density lipoprotein (HDL), low-
density lipoproteins and very low-density lipoproteins 

(LDL) and (vLDL) respectively. Serum albumin (Alb) 
and interleukin-6 (IL-6) were tested. Healthy participants 
of similar ages (43.3 ± 4.1 years old) and all of patients 

and control groups were female who submit to ordinary 

physical assessment in the same period were included 

as the (non Covid group) or control group. All members 

of the control group had no thyroid dysfunction and no 

other medical and clinical history that might affect the 

functions of thyroid gland. 

The immunological luminescent assay (Abbott 

i2000, Wiesbaden, Germany) that used for thyroid 

hormone testing.

Statistical Analysis

A package for the social science system version 

SPSS 20 was used for data analyzing. ANOVA-test has 

been done to calculate previous studies. P value equal or 

less than 0.05 was considered as the level of statistically 

significance.

Results

In this study, the subjects were divided in two 

groups, the first group is patient group (n=25), and the 
second group is control group (n=25).

The first group (patients group) were also divided 
in two diagnostic categories according to the severity of 

COVID 19 infection, the 1st one, patient with moderate 

infection of Covid19 (n=13), and the 2nd one, patients 

with severe infection of Covid 19 (n=12).

The table (1) shows the age of patients was (39.4 ± 

3.5) years and (41.6 ± 5.3) years for moderate and severe 

illness respectively and was (43.3 ± 4.1) years for control 

group. The BMI for both patient and control group was 

as follow, (25.7 ± 3.4) and (24.9 ± 2.8) for moderate and 

severe infections and (24.7 ± 3.23) for control group.

According to the thyroid functions tests, there 

was a state of decline in the functions of the thyroid 

gland (TSH, TT3 and TT4) in all patients group when 

compared with the control group.(P value ≤ 0.001and  P 

value ≤ 0.01).
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Table 1. Comparison of Serum Thyroid Functions tests between COVID-19 and Control  Groups.

COVID-19, corona virus disease 2019;  Control group; TSH, thyrotropin; N.V. ( 0.27- 4.2 µUI/Ml)/ TT3, total 
triiodothyronine; N.V. ( 1.2-3.10 nmol/L) TT4, total thyroxine. N.V.( 66-181nmol/L).

- # P value: (P value between COVID-19 patients and control).

- *P value: (P value between moderate and severe Covid-19 patients).

The findings in the table (2) indicate that there was a decrease in the level of albumin in the patients’ group (39.3 
± 5.7) and (31.62 ± 2.9) compared with the control group (46.7 ± 4.5, P value ≤ 0.01).

Table 2. Comparison between serum Alb and interleukein-6 in both COVID-19 and Control Groups.

parameters

COVID-19 (n= 25)
Mean ± SD

* P value

Control/Non COVID-19
(n= 25)

Mean ± SD

# P value

Moderate (n=13) Severe (n=12)

Alb (g/L)
39.3 ± 5.7 31.62 ± 2.9 0.001 46.7 ± 4.5 0.01

IL-6 (pg/mL)
9.46 ± 3.2 13.2 ± 4.7 0.01 6.4 ± 5.1 0.01

Alb, albumin;( 34 - 54 g/L) / IL-6, interleukin-6 ( 0– 16.4 pg/mL)

- # P value: (P value between COVID-19 patients and control).

- *P value: (P value between moderate and severe Covid-19 patients).

The study also showed a remarkable elevation in 

the level of the immune marker (IL-6) of patients group 
(9.46 ± 3.2), and (13.2 ± 4.7) respectively for moderate 

and severe infection when compared with control group 

(6.4 ± 5.1) with  P value ≤ 0.01.
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Table 3. Comparison of Serum Cholesterol, Triglyceride, VLDL, HDL, and LDL between COVID-19 and 
Control Groups.

parameters

COVID-19 (n= 25)
Mean ± SD

* P value
Control/Non COVID-19

(n= 25)
Mean ± SD

# P value

Moderate (n=13) Severe    (n=12)

S. Cholesterol (mg/
dL) 189.4 ± 17.6 201.15 ± 9.6 NS 191.6 ± 23.7 NS

S. Triglyceride (mg/
dL) 128.9 ± 23.6 133.7 ± 11 NS 121.8 ± 41.9 0.05

S. VLDL (mg/dL) 25.3 ± 4.9 26.6 ± 3.6 NS 24.4 ± 12.9 NS

S. HDL (mg/dL) 48.3 ± 5.4 45.6 ± 3.9 NS 49.3 ± 7.8 0.05

S. LDL (mg/dL) 112.5 ± 25.0 132.3 ± 11.9 0.01 129.6 ± 27.4 0.05

The results of the table (3) clarified that the lipid 
profile tests was a slight convergence and agreement 
between the patient group and the control group 

(S.CHOL, 189.4 ± 17.6 and  201.15 ± 9.6), ( S.TRIGLY. 
128.9 ± 23.6 and 133.7 ± 11). (S.VLDL. 25.3 ± 4.9 and 
26.6 ± 3.6), (S.HDL. 48.3 ± 5.4 and 45.6 ± 3.9) for both 
moderate and severe infection of COVID 19 respectively, 

while in control group the results were (191.6 ± 23.7, 

121.8 ± 41.9, 24.4 ± 12.9, and 49.3 ± 7.8) for (S.CHOL, 
S.TRIGLY, S.VLDL and S.HDL).While for LDL level, 
there is a significant differences at a probability level (P 
value ≤ 0.05) between patients group and control group. 

Discussion

COVID-19 is a serious disease that is caused a global 

pandemic all over the world. As a novel disease with 

dangerous and high mortality rates, the pathological and 

physiological changes of COVID-19 have not wildly 

studied. Numerous researches have clarified severe 
and multiple impacts of Covid-19 in many different 

human body systems including respiratory, immunity, 

circulation digestive, liver, and even renal systems [11].

Moreover, whether corona virus affects human 

thyroid gland remains unrevealed. In our clinical 

study, we tried to know the real effects of COVID-19 

regarding thyroid gland and some other parameters like 

lipid profile, serum albumin (S. Alb) and interlukein-6 
(IL-6) of patients. The findings of the study determine 
a small depletion in TT3, TT4, and even in TSH within 

the patients of Covid positive compared to control group 

(Covid negative cases). The researcher established that 

there was a decreasing in levels of TT4 and thyroid 

stimulating hormone of patients who was admission 

with COVID-19, and others who was patients who was 

not diagnosed and admitted with corona virus.

Here, the researcher was find out the impact of 
COVID-19 on thyroid gland and its function. Also found 

the patients with positive Covid-19 have lower level of 

TSH and level of TT3 than healthy group.

Like these abnormalities of thyroid functions in Covid 
positive patients   may be more obviously than thyroid 

disorders, including microbial infection, malignant 

tumors, cardiovascular diseases, gastrointestinal 

disorders, and burn trauma [12]. It was well confirmed 
that these reductions and others malfunction of thyroid 

organ is usually a consequence of an acute state 

response to systemic infections or restriction  of macro 
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essential nutrient and usually appear as decreased serum 

levels of TT3, with low or normal TT4 level and TSH 

concentration [12,13]. The situation of decreased TT3 

and TSH in patient with Covid disease was consistent 

with non thyroid illness. In COVID-19 patients, a 

panel of immune marker, such as interleukins (2, 6, 7), 

interferon gamma, and tumor necrosis factors (TNF), 

are associated with severity of disease and mortality rate 

of patients [14, 15, 16, 17]. The findings also observed that 
thyroid gland disorders were associated with elevation of 

inflammatory biomarkers such as IL-6, which is played 
a key role in thyroid gland problems of COVID-19. So, 

a serious illness of corona virus –SARS- COV-2 is a 
primary causing agent of thyroidal malfunctions.

The major result of the study is that corona viral 

disease in both cases (moderate and severe) and its 

complications may lead to profound effect on lipid 

metabolic in human body. The main part played 

by inflammatory processes is determining most 
abnormalities of lipid profile (which is mean, reduction 
HDL and LDL levels) is reflected by the correlation with 
IL-6,  as clarified in table (3). Actually, the researcher 
find out that the baseline lipid levels, especially, HDL 
and LDL of COVID 19 patients were notably less than 
in healthy control group (P < 0.05), whilst triglyceride, 

total cholesterol levels founded to be increases. Like 
these changes results have been confirmed in patients 
with viral disuses like AIDS or HIV [18].

More acurate, Grunfeld et al. obviously determine that 

HIV patients showed increasing in plasma triglyceride, 

fatty acid values, while those HDL and cholesterol were 
indicated to be reduced [20]. More studies confirmed that 
patient with human immunodeficiency virus tend to be 

developed like others forms of dyslipidemia, (which is 

mean, low LDL levels, low blood cholesterol level and 
increasing of triglycerides) [17].

Similarly, Hu et al. [9] recently established that 

levels HDL and LDL in COVID-19 positive patients 
were lower than in those of non-Covid persons. The 

findings of these researches are in keeping with results 
which obtained in this study, in addition to triglycerides, 

that was found to be elevated more than in the control 

group [10].

Conclusions

This study concluded that abnormalities of thyroid 

gland functions were evident in COVID-19 patients. 

The thyroid disorders appear to be continuously changed 

within the track of illness. In addition the researcher 

thought the lipid profile components, mainly cholesterol, 
may play a key role in viral growth, and immunity 

promotion in patients with COVID 19. 
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Abstract 
Manipulating government medical data is one of the intentional crimes that occur on medical informational 
data, whether by intentionally introducing misleading and wrong information or deleting and amending 
the data to change the truth. Despite the existence of laws to criminalize these acts, whether in Iraqi law 
or comparative law in general, in addition to the international conventions that oblige countries to develop 
legal texts to combat cybercrimes. Therefore, there are problems related to the activation of texts associated 
with manipulating government medical data, especially data on infection with Coronavirus. Providing some 
countries with misleading or incorrect information that does not reflect the current reality must be put to an 
end, especially since this disease is a fatal and dangerous disease that transmits very quickly and must be 
accurately determined without any tampering with the governmental medical data. 

Keywords: Criminal Manipulation, COVID-19, Government Medical Statistics 

Introduction 

We are about to study the crime that affects 

government data and information inside the system 

without the information system itself. It differs from 

the corruption of disrupting the information system [1]. 

Criminal behavior is defined by criminal behavior. It is 
the act of assault that occurs on the data and information 

inside the processing systems, i.e., the data, without 

continuing to attack the information system itself [2, 3].

This article focuses on manipulating medical data on 

coronavirus disease. Manipulation is usually committed 

at any point of the computer’s or other electronic 

device’s operation, whether in the background when 

entering or removing data from the information system 

or even before the data is entered [4]. Additionally, fraud 

is carried out by an individual who has the authority to 

view and use information or by someone who developed 

these systems and assisted in the data entry [5]. 

There is no specific definition in the laws in force 
for this crime. Several pieces of legislation provide for 

the crime of data manipulation. In France, the legislator 

in the French penal code provides for the crime of fraud 

in the 1988 French Penal Code and the new law [6]. It 

includes or how they are processed and transmitted shall 

be punishable by incarceration for a period of three 

months to three years and a fine of 2000 French francs 
[7]. Up to five hundred thousand, or one of two penalties. 
Some of the preceding text see that the legislator used 

multiple phrases and was the subject of criticism by the 

jurists, as in a direct or indirect representation, making 

it challenging to interpret what is meant. As for the 

new penal code came categorically without strange 

expressions or the object of criticism, which is what 

the mechanism of Article 323/3 indicated. It specified 
the acts that tamper with the data by mentioning the 

entry, deletion, modification, extraction, reproduction, 
transmission, and retention that came to be understood 

and did not mention the previous expressions in the old 

law. It also came and described the act of fraudulent 

entry, imposing a five-year jail sentence and a 75,000-
euro fine.

In Egypt, the Egyptian legislator criminalizes 

the crime of tampering with the Law on Combating 

DOI Number: 10.37506/ijfmt.v15i3.16604
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Information Technology Crimes when discussing the 

corruption of assault against the state’s information 

system in Article of [8]. It was stipulated that any 

previous acts shall destroy that data, information, 

website, private account, information system, e-mail, 

destroying, distorting, changing, changing their designs, 

copying them. Additionally, it involves altering the 

direction, republishing it, or altogether canceling it 

in whatever way. The punishment is incarceration 

and a fine of not less than one million pounds and not 
more than five million pounds [9]. We remember that 

Egyptian law defines tampering with illegal behavior 
as modifying, exploiting, or erasing it entirely or in 

part, regardless of how these acts are carried out [10]. 

This is clear that the legislator has protected the state’s 

data and information, and even the website, e-mail, and 

information systems. However, he did not define the 
precise length of imprisonment and only specified the 
maximum permissible, and it was more fitting for the 
legislator to decide the duration of imprisonment.

In Iraq, the Information Crimes Bill of 2011 stipulates 

in Article Three, Paragraph B, the crimes of erasing 

or modifying saved data, electronic devices, systems, 

communication networks, and harming subscribers and 

beneficiaries [11]. It also clarified that these acts must 
result in harm to the subscribers [12]. Regarding the 

2019 Computer Crimes Bill, it was referred to in Article 

5’s third paragraph, which states that the sentence 

is increased if the offense involves national security 

information and data, or national economy information 

which data, and ends in their cancellation, or delete, 

kill, or alter them [13]. We note from the above that he 

mentioned the cancellation and deletion of the term, 

which are of the same meaning. The legislator had to 

say one synonym and mentioned its change, which is 

intended to be modified. The legislator was required to 
display terms indicating the act of manipulation, as the 

French legislator had done.

The Arab Model Law of 2003 also stipulates the 
manipulation of data in Article 2 [14]. It referred to the 

act of modification and considered it an aggravating 
circumstance resulting from the crime of breaching 

the processing systems [15, 16]. The UAE Information 
Technology Crimes Law also referred to this crime and 
stipulated in Article 2 of it to change as well [16]. 

Background 

Pillars of Criminal Data Manipulation 

The illegal action of this crime is defined by three 
distinct acts: the act of insertion, the act of erasure, and 

the act of alteration, which together constitute the crime’s 

material aspect [17]. The moral component is defined by 
criminal intent, and we will discuss the concepts of the 

two components separately: 

The Physical Pillar of Data Manipulation 

In this pillar, we show the criminal act, what is the 

subject of this act, and the criminal consequence of this 

act:

A - Criminal behavior: The French legislator specified 
in Article 323/3 of the Penal Code the acts involved in 

manipulation, which are entry, extraction, retention, 

erasure, modification, sending, and reproduction. 
This broad definition of these acts is the difference in 
the forms in which information is available, such as 

government information, military, commercial, or other 

information, which prompted the French legislator to put 

protection on all of them. This is what he went to in the 

Iraqi Information Crimes Bill of 2012, which was also 

specified in Article 3 for the crime of illegal entry and 
defined in Paragraph B the acts involved in manipulation 
[18]. As defined by the Budapest Agreement in Article 4, 
other legislation was limited to granting this protection 

to a part of it. As is the case in the Syrian legislature, it 

specified some types without the different types as in the 
Electronic Signature Law of 2009. Nevertheless, we can 
define legally criminal acts according to what the French 
legislator has defined because it has taken all the acts as 
follows:

1 - Acts related to fraudulent entry, exit, or retention 

of data: these are the first acts stipulated in Article 
323/3 CE of French law. Therefore, we must clarify the 

meaning of the entry and the purpose of the output is. The 
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entry provides the system with information that needs to 

be processed or providing it with information necessary 

to go through the processing of this information [19]. 

It may also be defined as (adding new information or 
different information inside the system, that is, wrong, 

and therefore it is processed, leading to different results 

than it was). However, the entry is the introduction of 

information into the information system. Still, this entry 

can be harmful programs, such as programs, for example, 

whose purpose is to distort, destroy and destroy this 

information or data [20]. This method is considered one 

of the most dangerous and most widespread methods 

because its speed and ease of use characterize it. It is 

also the most common method that causes significant 
economic losses in all government sectors, whether 

public or private.

2- Acts related to reproduction or retransmission of 

data by fraudulent means: As for these actions, data are 

manipulated from a distance. Manipulation, in this case, 

is one of the easiest and most common types of means 

to be used.

3- Acts involving the unauthorized erasure or 

alteration of records. There are many designations for 

this act, including replacing, erasing, and deletion. The 

term erasing refers to the act of removing a portion of 

information fixed on magnetized support to obliterate, 
delete, or move it to a saved region of the brain, or is 

removing a part of the information stored within the 

device [19]. The Council of Europe made a distinction in 

its recommendation between two types of data deletion, 

the first being data erasure. The second is concealing 
these data to prevent access to them.

B - The location of the crime: After we have 

identified the acts that express the criminal behavior that 
constitutes the material corner, we must make it clear that 

these acts are only responding to a specific place, which 
is the data that has been processed, i.e., transformed into 

symbols and signals that represent those data.

C - Criminal consequence: The crime of tampering 

with data is considered one of the crimes of damage 

that leads to inevitable damage to this data, which is 

represented by the change of information from its actual 

state to a wrong state with any of the acts constituting 

the criminal behavior, which is the entry, modification, 
and erasure. Therefore, this crime is not sufficient to be a 
threat to the information and its integrity. Instead, actual 

harm must result from it, which is (change). 

The Moral Pillar of Data Manipulation 

This crime is considered an intentional crime 

that requires the availability of the criminal intent 

represented by the two elements of knowledge and 

will; that is, the perpetrator knows that his behavior is 
unlawful, an assault on data. Thus, a choice is directed 

to commit the criminal behavior acts (insertion, deletion, 

or modification). Consequently, this crime is realized as 
soon as the general intent is present; that is, the goal is 
not required to be specific or conclusive.  

Manipulating Government Medical Data For 
Covid-19 Patients 

Before discussing this crime, we must identify the 

obstacles related to determining government data:

1- Obstacles related to identifying government 

medical and private data for Coronavirus patients.

Tests are not accurate and disproportionate:

It reveals by mistake and in a remarkable way a 

more significant number of negative tests than what they 
incorrectly show from the positive tests, which means 

that there is a tendency to consider people healthy 

when they are already infected with the virus [21]. 

Some research indicates that the rate of false-negative 

screening may exceed 30%. This means that estimates 

of the actual number of infections must be inflated again.

- The number of tests does not equal the number 
of people who have already been tested:

Due to the inaccuracy of the tests or the tests, some 

people are examined twice to confirm their results. This 
suggests that comparing the ratio of the population 

discussed to the number of individuals discovered to 

be sick paints a false image of fact, providing another 
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justification to assume that the actual number of infected 
people is more significant. There is also a change in the 
number of statistics because people are not admitted to 

the hospital and the decrease in hospital admissions. 

After all, the emergency rooms are overcrowded with 

patients.

The Statistics Are Inexact Because They Do Not 
Correspond To Reality

Some patients sometimes die weeks after hospital 

admission, and they are usually hospitalized for a week 

or more after infection with the virus is confirmed [22]. 

Fatalities That Occur Outside Of Hospitals Are 
Not Reported

When a person dies at home or anywhere else, those 

often don’t count, and that’s a big problem. When France 

began reporting deaths in nursing homes, the number of 

deaths increased by 40%, and when Belgium was keen 

to count deaths outside hospitals, it discovered that 40% 

of them were in nursing homes. 

2- Criminal responsibility for tampering with 

government medical and private data for Corona patients

The privacy of individuals is a significant 
challenge, especially in a crisis like Covid19. It is no 

small challenge, especially in countries with legislation 

protecting data privacy, such as the European Union 
GDPR for data protection and the US HIPAA privacy 
rules that protect citizens’ medical records, to prevent 

the dangerous consequences of a data breach. Despite 

these challenges, there are additional crimes related to 

tampering with government medical data, as follows:

- Hiding The Real Numbers By Hospitals

Some hospitals may hide some data about the death 

of people infected with the Coronavirus by deleting or 

modifying the data. This does not affect the evaluation 

of the hospital and its medical staff. Here we are 

facing a crime in manipulating the data. Thus, all legal 

procedures for the crime of data manipulation must be 

applied against the hospital through the deliberate entry 

of incorrect information or deletion and modification.

- Hide Real Numbers By Some Countries

Officials in some countries may conceal the 
amount of genuine Corona cases within their borders, 

as some countries, including China, Indonesia, Iran, and 

possibly the United States, have been accused of doing. 
Here we are facing a crime that must be taken into 

consideration. But here is the problem when we face a 

state that conceals its information or deletes information 

from its government programs. Despite international 

conventions on combating information crimes, they 

do not place responsibility before the state itself if it 

conceals information or provides misleading or incorrect 

information.

Conclusions and Discussion 

The crime of manipulating government medical data 

is one of the intentional crimes that occur on medical 

informational data, whether by intentionally introducing 

misleading and wrong information or deleting and 

amending the data to change the truth. Despite the 

existence of laws to criminalize these acts, both in Iraqi 

and comparative law as well. In addition to international 

conventions that oblige states to develop legal texts to 

combat cybercrime. There is an urgent need to activate 

texts related to manipulating government medical data 

and related to data and statistics on the Coronavirus. 

Furthermore, the need to oblige countries to provide 

correct, not misleading or false information that does 

not reflect the current reality, especially that this disease 
is fatal in society and is transmitted rapidly among 

individuals and has become a global epidemic that 

must be eliminated by determining the correct numbers 

of infection with this disease accurately and without 

concealing the facts About the existence of mutated 

viruses in these countries. 
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Abstract
It is well recognized that certain types of medications for treatment of antihypertensive , known as Calcium 
channel blockers (CCBs) and calcium ion antagonists are two types of calcium ion antagonists., only work 
by blocking the free passage of Ca+. Nifedipine, amlodipine, felodipine, diltiazem, and other medications 
are among them..Fifteen Adult male mice weighing 180-250 gm were randomly divided into three groups 
and housed at the College of Science’s animal house, where they were fed a regular mice diet of water and 
pellets ad libitum.. Tthe control group  (n=5) were treated with 1ml of distilled water, the 2nd group (n=5) 
were treated orally with 20 mg/kg body weight of Nifedipine while the 3rd group (n=5) were treated orally 
with 60mg/kg by oral gavage for 35 days body weight of Nifedipine. The treatment was discontinued for 24 
hours before the animals were sacrificed.. 

The data indicated biochemical parameters alkaline phosphatase (ALP) were found nonsignificant 
increased in kidney and testicular tissues,but hematological parameters no any variance has been shown 
in both Hb,PCV,RBC, HCT, MCV, RDW and platelets in all test groups, whereas MCHC did show  major 
increases in both  dosage  groups of nifedipine, but WBCs count  data suggested a decrease in 20mg/Kg 
dosage only.We showed that nifedipine could reduce lymphocyte counts Substantial increases in monocyte 
and neutrophil counts were achieved at doses of 60 mg/kg BW when compared to the control group, and 
significant increases in monocyte and neutrophil counts were achieved at doses of 20 BW when compared 
to the control group.,Above results indicate that the variations caused by nifedipine drug can have slight 
negative effects on the parameters of kidney, testis enzymes and hematological parameters.

Key words: Hematological profiles, Alkaline phosphatase enzyme, nifedipine medication, male  mice

Introduction

Nifedipine is a calcium channel blocker and is divided 

according to the chemical structure into three categories 

(1). It is used a vasodilation of the blood vessels, that 

the drug has a chemical composition, has the chemical 

formula C17H18N2O6 and a molecular weight of 346.3. 
(2).The drugs that block calcium channels are used as the 

essential choice for the treatment of hypertension include 

calcium channel blockers,angiotensin-converting 

enzyme(ACE)inhibitors, angiotensin II receptor type1 

(AT1) antagonists, diuretics, b -blockers, and a -blockers 

the mechanism by which each drug lowers blood(3).

Calcium channel blockers block calcium to flow out of 
through the L-type voltage-dependent calcium channel 
at the standard of vascular smooth muscle, thereby 

damage the excitation-contraction process(4&5). that 

fundamentally extend vessels and nondihydropyridine 

derivatives that, lower cardiac activity with a decrease 

of its muscle contraction(6). Intestinal ALP, Placental 
ALP, Germ cell ALP, and tissue nonspecific alkaline 
phosphatase (L/B/K) ALP are the four parts of this 
enzyme, which are separated into four divisions based 
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on the place of tissue expression. (7).In normal serum, 

more than 90% of total ALP activity is attached to bone 
and liver isoenzymes. The relative ratio of the individual 

enzyme in serum is related to the intensity of lesion of 

the tissue from which it is produced. Thus, one cannot 

foresee the relative rate of the different forms of enzyme 

in the patient’s body.An estimate of ALP activity 
from blood can detect abnormalities in certain health 

conditions, including liver disease and, bone disease(8,9).       

 Materials and Methods

 Animals and drugs:

The animals, weighing 180-250 gm, were housed 

in the College of Science’s animal home and fed a 

regular mouse diet of water and pellets ad libitum. The 

control group (n=5) received 1ml distilled water, the 

second group (n=5) received 20 mg/kg body weight of 

Nifedipine orally, and the third group (n=5) received 

60 mg/kg.for 35 days body weight of Nifedipine. The 

treatment was discontinued for 24 hours before the 

sacrifice of the animals The study employed nifedipine, 
which was bought from a local pharmacy. Based on 

human dosage comparisons, the concentration of 

these medications was generated by dissolving known 

milligrams in known volumes of distilled water. and 

body weight of animals.(10) 

Hematological Assay:

For hematological analysis, blood was taken in a test 

tube containing 20 mg/mL ethylenediaminetetraacetic 
acid (EDTA) as an anticoagulant. In one milliliter of 

each sample, the amount of red blood cells (RBCs) 

and white blood cells (WBCs), as well as hemoglobin, 

hematocrit, and other parameters, were counted. MCH, 

MCHC,MCV ,RDW neutrophil, lymphocyte, and 

monocyte counts using an automated blood analyzer 

(Sysmex KX21, Japan).

Tissue homogenate & Enzyme assay :

Kidney parts and testis were weighed and 

homogenized immediately to obtain a 50 percent (w/v) 

homogenate in ice-cold medium with 50m Tris-Hcl 

buffer (PH 7.5) and centrifuged at 10.000 for 30 (11) 

minutes; the supernatant was utilized as an enzyme 
source for several reflotron tests.

Statistical Analysis

All research used (SPSS) system/version 23 to 

analyze the data. The data is presented as a mean S.E. 

The analysis of variance (ANOVA), the Least Significant 
Difference (LSD) test, and Duncan were used in this 
study to compare means ( percent ).

Results  and Discussion

Current study showed that in nifedipine treated 

mice there was non significantly increased in alkaline 
phosphatase enzyme in  kidney tissue  but this study 

revealed a significant  increased in ALP testicular tissue  
when compared with the control group (  (fig.1& fig.2).     
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The finding of the current study showed that in 
nifedipine treated mice there was non significantly 
increased in Alkaline phosphatase enzyme in kidney 

tissue after homogenate in two dosages 20mg/Kg 

(t=0.007,p=0.995). Also , in 60mg/Kg (t= 1.551,p=0.196) 

when compared with the control group(Fig.1).There are 

many studies that confirm high some enzyme due to the 
use of nifedipine treatment such as alkaline phosphatase, 

CPK, LDH, SGOT, and SGPT (12). There is ALP an 
enzyme in many tissues and is available especially in the 

liver, bones, and kidneys, As this ALP enzyme in serum 

is high in patients with conditions that are hyperfiltration, 
such as diabetes mellitus (DM) and metabolic syndrome 

(MS)( 13&14 ).

   Other studies have shown that the predominant 

form of ALP enzymes in normal testis found in                        
which accounts for about 95% of alkaline phosphatase 

is the tissue unspecific (liver-bone-kidney) isozyme  
with only effect amounts of placental-like alkaline 

phosphatase present( 15). Elevated ALP levels can 
be  seen with worsening magnitude of damage on the 

testicular architecture after nefidipine drug treatment(16).

Table 1: Student’s t – test: comparison of means between study group.

P Valuet values

Enzyme Concentration U/l
(ALP)Treatment 

( Nifedipine medication )
Testes Kidney

0.005

Significant
t=5.66062.067±73.035    477.33 ± 6.96020mg/Kg 

0.001

Significant
t=10.236322.67±6.936583.67±24.5460mg/Kg



5424    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

In the present study( Table 1)  increase in ALP 
in 20mg/Kg treatment of nifedipine  in kidney tissue  

compare with testicular tissue in the same dose . The 

Alkaline phosphatase levels of kidney tissue was 

increased compared to the enzyme itself in testicular 

tissue in 60mg/Kg with drug treatment. Therefore, 

changes in blood parameters remain due to the non - 

significant increase in the enzyme of kidney tissue(17) An 

enzyme ALP is mainly found in the cells membranes, 
which this enzyme have a biological role in transport. 
(14 )(19).

Table 2: Complete blood count parameters in control , Nifedipine 20 and 60 mg /Kg for mice.

According to the results of hematological assays, 

there were no significant differences in the quantity of 
RBCs, hemoglobin (Hb), hematocrit (HCT), MCH, MCV, 

RDW, and PLT in two groups treated with nifedipine.. 
In both dose and MCHC, there was a considerable 

rise. groups of 20 and 60 mg/kg when compared with 

the control group (32.60±0.64 and   33.00±0.30), 

respectively while WBCs decreased significantly in 
group of 20 mg/kg in comparison with control group (p 

< 0.05) . However there were insignificant differences 
observed in lymphocyte , monocyte and neutrophils in 

group when compared with control group(p>0.05).   In 

our study ,there is significant decrease  in WBCs count 
in nifedipine treated  with 20mg/kg and. As indicated 

above, There was also an decrease in the lymphocytes 

in both nifedipine  dosage. Polymorphonuclear cells, 

including monocytes and lymphocytes, make up 

peripheral blood leukocytes. Advanced glycation end 

products (20), oxidative stress (21,22), angiotensin II 

(23), and cytokines may all activate polymorpho- and 

mononuclear leukocytes (24) Several inflammatory 
markers have been linked to a variety of diseases, 

according to mounting evidence., (25&26) Angiotensin 

II levels were significantly elevated in patients on 
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Nifedipine manifesting gingival overgrowth compared 

to the other 2 groups (p)(27) The pro-inflammatory role 
of angiotensin is explained by the positive relationship 

between WBC and this molecule; increasing 
Angiotensin appears to exert its effects through boosting 

the production of pro-inflammatory cytokines such as 
IL-6 and IL-8 (6), which are effective inducers of WBC 
formation. (4th). Inhibition of angiotensin synthesis has 

been linked to a decrease in the number of white blood 

cells. (22). More intriguingly, earlier investigations (23,24) 

have found a relationship between higher WBC count 

and hypertension, which could be due to angiotensin’s 

inflammatory and vasoconstrictor effects. Π.

The effects of nifedipine-induced hepatitis are 

comparable to the effects of verapamil, another calcium 

channel blocker. With mild infltration of lymphocytes, 
neutrophils, and eosinophils and an extension of 

portal tracts with a mixed infammatory infltration of 
lymphocytes, histiocytes, neutrophils, and eosinophils, 

the parenchyma architecture might be conserved (18)&(27). 

Towering serum ALP levels are often observed in renal 
osteodystrophy. The enzyme also rises in patients with 

conditions that are associated with hyperfiltration, such 
as diabetes mellitus (DM) and metabolic syndrome  

(MS) [9,10]. Alkaline phosphatase (ALP) is a membrane 
homodimeric enzyme that catalyzes the hydrolysis of 

organic pyrophosphate [8]. ALP is present in a variety of 
tissues, and is especially abundant.

Angiotensin has been hypothesized as an unique 

pro-inflammatory mediator generated by adipose tissue 
that has avital participation in vasoconstriction and the 

production of inflammatory factors such IL-6, IL-8, 
and vascular cell adhesion molecule (28) (29). Inhibition 

of angiotensin synthesis has been linked to decline in 

number of white blood cells. (30). More intriguingly, 

earlier investigations (23,24) have found a relationship 

between higher WBC count and hypertension, which 

could be due to angiotensin’s inflammatory and 
vasoconstrictor effects..  Other  study indicated that 

people who took the following medications, Diagnostic 

tests revealed that patients with a decreased relative 

lymphocyte count needed angiotensin converting 

enzyme inhibitors, -blockers, and mineralocorticoid 

receptor antagonists.. Relative lymphocyte percentage 

is a straightforward, low-cost, and widely available 

immunological measure with prognostic potential. In 

HHF, current risk classification techniques lack immune 
statussurrogates (31). 
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Abstract

Breast and nipple thrush (BNT) is a yeast infection of the nipple and breast caused by a fungal organism known 
as Candida albicans, a common cause of all thrush infections. It occurs most commonly in breastfeeding 
mothers. The infection may lead to severe nipple and breast pain, especially during breastfeeding. The 
current study was conducted at Al-Kut hospital for Gynecology, obstetrics and pediatrics, and Taiba 
Specialist Centerin Wasit province.  (162) milk samples were collected from lactating wommen suspected to 
have mammary candidiasis infections according to the clinical manifestations diagnosed by the examining 
physician and patient with symptom , then, the samples were examined by optical microscopy and cell 
detection which show evidence of the presence of pathogenic yeast. Samples were cultured in sabouraud 
agar and then in chrom agar to classify the organisms, and they were held for further conformation and to 
detect the most common virulence factor gen by polymerase chain reaction (PCR) Molecular identification 
of Candida spp in this study, done by conventional PCR by partial amplification gene encoding for large 
subunit of 18S rRNA gene by specific primer sequences. The yield of the detection C. albicans and C. 
parapsilosis, was 37/37(100%) (100%) and 15/15 (100%), respectively. The results of PCR amplification 
of( SAP1-8)genes in Candida isolates (61) were SAP1 gen was present in 61/61(100%) , SAP2 gen was 
54/61(96%), SAP3 gen was 45/61(86%), SAP4 gen was 35/61(76%), SAP5 gen was 32/61(66%), SAP6 gen 
was 45/61(60%), SAP7 gen was 35/61(30%) and SAP8 gen was 21/61(34%). By molecular technique using 
PCR (PLB1-2 gene) and sequencing, it was seen that Seventeen isolates belong C. albicans were positive 
for PLB1 gene 17/61 (91.6%). Fourteen isolates belong C. albicans were positive for PLB1 gene 14/61.
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Introduction

Candidiasis is a mycotic infection triggered by 

Candida species as a primary or secondary infection. 

Candida albicans is the most widespread Candida 

infection, accounting for 70 to 80 percent of all cases. 

Candida is an opportunistic yeast pathogen that 

thrives in patients with predisposing conditions such 

as immunodeficiencies, such as hepatic infection virus 
HIV, AIDS, and long-term utilization of broad-spectrum 

antibiotics and corticosteroids – to name a few(1). Breast 

and nipple thrush (Mammary Candidiasis ) is a yeast 

infection of the nipple and breast caused by a fungal 

organism known as Candida albicans, a common cause 

of all thrush infections. It occurs most commonly in 

breastfeeding mothers. The infection may lead to severe 

nipple and breast pain, especially during breastfeeding 
(2) Symptomatic mammary candidiasis Characterized 

by the presence of burning, itching, or shooting pain in 

the mammilla/areola and in the deep breast, radiating 

to the shoulder; as well as, areola with flush or white 
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coating, dry, or desquamate skin. While, asymptomatic 
(16), which did not presence mentioned characteristics 
(3). Candida species are implicated in the world’s most 

common opportunistic yeast infection, candidiasis, but 

C. albicans is the most common Candida species.Even 

though C. albicans is responsible for 50-90 percent 

of human candidiasis, it is resent in the commensal 

flora of more than a billion humans.More than half 
of the populace is stable. This yeast colonization is 

advantageous to the host because it not only inhibits the 

development of other opportunistic pathogenic fungi but 

also improves the immune system’s work (4,5).  

Materials and Methods

162 samples were collected through sterile tubes, 

taking into consideration the neglect of the first drops 
to prevent contamination also use cotton swaps for the 

purpose of taking samples from the mouth of children. 

These samples were collected from the first of October 
2020 until the end of February 2021. They were cultured 

on a medium of sabouraud dextrose agar. After growth, 

they were examined under a microscope to see the hypha 

and pseudohypha of candida spp. The information for 

collecting these samples includes name, age, address, 

presence or absence of symptoms,.

Molecular detection 

Primer (17)

Fungal genomic DNA Extraction

Using the EZ-10 Spin Column Fungal Genomic 

DNA Mini- Preps Package, fungal genomic DNA from 

Candida albicans isolates was isolated and performed 

according to company instructions as follows:

· The sample was moved to a sterile 1.5 ml micro 

centrifuge tube for a 100mg yeast fungi culture.

·  180 μl of Universal Digestion Buffer and 
20 μl of Proteinase K were applied to the sample and 
thoroughly combined with the vortex. It was then 

incubated for 60 minutes at 56 ° C.

· 100 μl Universal Buffer PF was applied and 

combined at -20 °C for 5 minutes by inverting and 

incubating. Centrifuge for 1000 rpm then

At room temperature for 5 minutes. The supernatant 

was then moved into a new 1.5 ml micro centrifuge tube.

· 200 By vortexing, Uniform Buffer BD was 

introduced and thoroughly combined.

· By vortexing, 200μl ethanol (96-100 percent) 
was applied and thoroughly blended.

· The column of EZ-10 was put in a 2 ml collection 

tube and all the mixture (including any precipitates) 

was moved to the column. It was then centrifuged for 

1 minute at 12000rpm. And the collection tube of 2 ml 

holding the flow-through was discarded and the column 
was put in a fresh collection tube of 2 ml.

· The DNA filter column was added with 500 μl 
of Universal PW Solution, then centrifuged for 1 minute 

at 10000rpm. The flow-through was discarded and the 
column in the 2 ml collection tube was placed back:

v Add to each column 500 μl of Universal 
Wash Solution. It was then centrifuged for 1 minute 

at 12000rpm. The flow-through was discarded and the 
column in the 2 ml collection tube was inserted back in.

v To dry the column matrix, all the tubes were 

centrifuged again for 3 minutes at 12000 rpm.

v A clean 1.5 ml microcentrifuge tube was moved 

to the dry DNA filter column and 50μl of pre-heated TE 
elution buffer was applied to the middle of the column 

matrix.

v To ensure the elution buffer was absorbed by 

the matrix, the tubes were let stand for at least 5 minutes. 

The filtered DNA was then eluted at 10000 rpm for 30 
second 

Genomic DNA investigation

Using the Nanodrop spectrophotometer (THERMO, 
USA), which tests and measures the purity of DNA by 

reading the absorption at (260 /280 nm), the extracted 

genomic DNA was tested as follows:
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· After opening the Nanodrop program, the 

required application was picked (Nucleic acid, DNA).

·  A dry wipe was taken and the measuring 

pedestals were washed a few times. 2μl of ddH2O is then 
carefully piped onto the top of the lower measurement 

pedestal.

· The sampling arm was lowered and the 

Nanodrop was blanked and then cleaned off the pedestals 

by pressing OK.

· The pedestals are then washed and 1μl of DNA 
sample is piped for calculation.

Preparation of PCR master mix reaction

Table (1) PCR master Mix for sap1-8, PLB1 and PLB2

PCR Master mix Volume

DNA template 5µL

F. primer 10pmol 2µL

R. primer 10pmol 2µL

PCR water 13µL

Total volume 22µL

Total volume 20µL

PCR Thermocycler conditions

Table(2) PCR thermocycler system of candida spp. and SAP 1-8, PLB1and PLB2

PCR cycle repeat Temp. Time

Initial denaturation 1 95˚C 5min

Denaturation

  

30

94˚C 30sec.

Annealing 62˚C 30sec

Extension 72˚C 1min

Final extension 1 72˚C 5min

Hold - 4˚C Forever

Gel electrophoresis of PCR product
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The following steps were tested for PCR products of 

each gene using the agarose gel electrophoresis method:

· 1% Agarose gel was prepared using 1X TBE 

and dissolved for 15 minutes in a water bath at 100 ˚C, 
after which 45˚C was left to cool.

· In the agarose gel solution, 3μL of ethidium 
bromide stain was then applied.

· After fixing the comb in the correct position, 
the agarose gel solution was poured onto the tray and 

allowed to solidify for 15 minutes at room temperature. 

, then the comb was gently removed from the tray and 

10μl of PCR product was applied to each comb well and 
5ul (100bp Ladder) in one well.

· In the electrophoresis chamber, the gel tray was 

fixed and filled with a 1X TBE buffer. The electrical 
current was then carried out for 1 hour at 100 volts and 

80 AM.

· Using ultraviolet trans illuminators, PCR goods 

have been visualized. 

Statistical Analysis

 The statistical kit for social sciences (SPSS) version 

21 for Windows Applications and Microsoft Excel 2010 

was used to statistically enter and interpret all data 

derived from the current analysis. The Chi-square test 

and one direction variance analysis (ANOVA) with the 
least important differences were used to determine the 

relationship between the analyzed variables.

Results and Discussion

Candida spp Diagnosed by PCR

Conventional PCR Screening for 18S rRNA 

Gene of Candida albicans and Candida parapsilosis 

  Molecular identification of Candida spp in this 

study, relied conventional PCR for the amplification of a 
partial gene of 18S rRNA by specific primer sequences. 
This gene was present in 37/37(100%) of C. albicans 

with a PCR product size of 88 bp , and in 15/15(100%) 

of C. parapsilosis with PCR product size of 98 bp, 

Conventional PCR Screening for Aspartyl 

Proteinase (SAP1-8) Genes

  The results of PCR amplification of these genes 
in Candida isolates (61) were SAP1 gen was present in 

61/61(100%) , SAP2 gen was 54/61(96%), SAP3 gen 

was 45/61(86%), SAP4 gen was 35/61(76%), SAP5 gen 

was 32/61(66%), SAP6 gen was 45/61(60%), SAP7 gen 

was 35/61(30%) and SAP8 gen was 21/61(34%) with a 

PCR product different sizes , as shown in Table and (1) 

the distribution (SAP1-8) gen on mammary candidiasis 

causative pathogen Table (3,4).

Table(3) Prevalence of Aspartyl Proteinase (SAP1-8) Genes in Candida spp. 

Gen SAP1 SAP2 SAP3 SAP4 SAP5 SAP6 SAP7 SAP8

No. 61 54 45 35 32 45 35 21

Percentage

(%)
100 96 86 76 66 60 30 34

X2 25.64

P value 0*

* Highly significant difference (P <0.01)
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Table (4) the distribution (SAP1-8) gen on mammary candidiasis causative pathogen 

Candida spp SAP1 SAP2 SAP3 SAP4 SAP5 SAP6 SAP7 SAP8 X2 Pvalue

C.albicans 100% 93.3% 83% 66.6% 56.6% 50% 26% 43% 96.96 0***

C.tropicalis 71.4% 57.1% 14.2% 42.8% 28.5% 28.5% 0% 0% 8.45 0.294

C.parpsilosis 61.5% 38.4% 23% 7.6% 30% 15.3% 7.6% 0% 16.13 0.04*

X2 12.57 15.93 19.9 17.77 3.44 4.92 1.97 ----

P value 0.002** 0** 0** 0** 0.179 0.085 0.160 ----

Conventional PCR Screening for Aspartyl Proteinase (SAP1-8) Genes

  The results of PCR amplification of these genes in Candida isolates (61) were SAP1 gen was present in 

61/61(100%) , SAP2 gen was 54/61(96%), SAP3 gen was 45/61(86%), SAP4 gen was 35/61(76%), SAP5 gen 

was 32/61(66%), SAP6 gen was 45/61(60%), SAP7 gen was 35/61(30%) and SAP8 gen was 21/61(34%) with a 

PCR product different sizes , as shown in Table (5) and the figure (4-18 and 4-19).the distribution (SAP1-8) gen on 
mammary candidiasis causative pathogen Table (6).  

Table(5) Prevalence of Aspartyl Proteinase (SAP1-8) Genes in Candida spp. 

Gen SAP1 SAP2 SAP3 SAP4 SAP5 SAP6 SAP7 SAP8

No. 61 54 45 35 32 45 35 21

Percentage

(%)
100 96 86 76 66 60 30 34

X2 25.64

P value 0*

* Highly significant difference (P <0.01)
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Table (6) the distribution (SAP1-8) gen on mammary candidiasis causative pathogen 

Candida spp SAP1 SAP2 SAP3 SAP4 SAP5 SAP6 SAP7 SAP8 X2 Pvalue

C.albicans 100% 93.3% 83% 66.6% 56.6% 50% 26% 43% 96.96 0***

C.tropicalis 71.4% 57.1% 14.2% 42.8% 28.5% 28.5% 0% 0% 8.45 0.294

C.parpsilosis 61.5% 38.4% 23% 7.6% 30% 15.3% 7.6% 0% 16.13 0.04*

X2 12.57 15.93 19.9 17.77 3.44 4.92 1.97 ----

P value 0.002** 0** 0** 0** 0.179 0.085 0.160 ----

Conventional PCR Screening for Aspartyl 

Proteinase (PLB1-2) Gene

Seventeen isolates belong C. albicans were positive 

for PLB1 gene 17/61 (91.6%), PCR product of this gene 

was 161 bp. Fourteen isolates belong C. albicans were 

positive for PLB1 gene 14/61 (93.3%), PCR product of 

this gene was 171 bp, The result of Conventional PCR 

Screening for 18S rRNA Gene of Candida albicans and 

Candida parapsilosis are incompatible with a study done 

by (3), applied rapid diagnostic tests and nested PCR 

method, and he obtained 46 (17.7%) positive samples 

for Candida spp out of 260 women milk samples. by 

nested PCR technique 6 different species of Candida 

were identified, C. tropicalis was the predominant one 

(26.1%), followed by C. parapsilosis (21.7%), C. kefyr 

and C. krusei (17.4%) for each, C. rugosa (13%), and 

C. glabrata (4.4%). Rapid identification and molecular 
biology based tests have begun to be used more easily and 

effectively than conventional tests in the identification of 
fungal pathogens. Diagnostic polymerase chain reaction 

(PCR) method has been widely applied in laboratories for 

identification of many fungal species due to their speed, 
high sensitivity, and specificity (13). The percentage of C. 

albicans obtained by PCR in this study agrees also with 

a study conducted in Nigeria (100%) using molecular 

techniques in yeast recognition PCR and sequencing of 
the domains D1 and D2 of the 26S rRNA genes (17). The 

result of Present Aspartyl Proteinase (SAP1-8) Genes in 

candida spp.in the current study is agree with (14) who 

report the present of gen (ASP1-8) were 20 (100%) , 

20 (100%) ,16 (80%) ,12(60%), 15 (75%), 11(55%), 

6(30%) , 2(10%) respectively. 

The present results and regarding PLB1 and PLB2 

genes for C.albicans were agree with those obtained in a 

study done by (15,16,17) who report nineteen isolates out of 

20 (95 %) were positive for PLB1 gene, eight isolates out 

of 20 (40%) belong were positive for PLB2 gene. Aspartyl 

Proteinase (SAP) is one of virulence factor of candida 

spp role of this gen has mentioned (6,7). That exemplified 
how SAP proteins influence adherence. The Sap family 
is capable of filling any niche in C.allbicans(8,9). And the 

precise mechanisms by which Sap proteins trigger the 

adherence process are unknown. At the moment, two 

hypotheses are the most common(10,11,12). In the first case, 

C. albicans proteinases on host cells could act as ligands 

for surface moieties that aren’t normally mediated by 
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enzymes. C. albicans modifies target proteins or ligands 
on the fungal surface or in host cells in the second case 

(i.e. epithelial cells protei), using Sap proteins as active 

enzymes to modify surface hydrophobicity or lead to 

conformation changes, thus promoting greater fungal 

adhesion Which will contribute to an increase in the 

amount of virulence properties if Sap ns acted directly 

as C.albicans adhesions.Proteinases are one of the most 

flexible and multifunctional gene groups of virulence 
exhibited by C. albicans, and they already exhibit 

tissue degradation, invasion, and host defense evasion. 

C.albicans’ Influence Transforming into hyphae can 
be considered a pathogenic determinant in the early 

stages of superficial tissue invasion, since hyphae may 
help C. albicans bind to and penetrate host tissues. As 

mentioned earlier.

Conclusions

C.albicans is the most common species that causes 

mammary candidiasis.
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Abstract

Background: The thyroid gland is one of the important glands that play an important role in the body and has 
many functions that the human body needs. Chronic toxicity of some heavy metals (lead, cadmium, copper, 
zinc and chromium) can damage the thyroid gland by recruiting antibodies to attack the thyroid gland, and 
this process may contribute to the development of autoimmune thyroid diseases such as Graves’ disease, 
or an increase or decrease in some of these minerals may affect Thyroid hormone synthesis. Methods: The 
study involved 60 subjects, 24 female and 8 male in each group with age range (25-65 years) divided into 
two groups, the first group included 30 healthy subjects and the second group included 30 patients with 
hyperthyroidism. The laboratory investigation included measurement of S.TSH, Total S.T3, and Total S.T3 
was depended on enzyme-linked fluorescent immunoassay (ELFA), S.TPO concentration was calculated by 
enzyme-linked immune sorbent assay (ELISA), serum heavy metal which involves (S.Pb, S.Cd, S.Cr, S.Cu 
and S.Zn ) was determined by Flame Atomic Absorption Spectrophotometry(FAAS)and Graphite Furnace 
Atomic Absorption Spectrophotometry(GFAAS).Liver and kidney function tests were measured to exclude 
subjects with liver and kidney dysfunction in addition to smokers and cancer patients. Results: In this study, 
high concentrations of lead, cadmium and copper were obtained (with p.value≤0.05), and significantly lower 
concentrations (p.value≤0.05) of chromium and zinc were obtained in hyperthyroid patients compared to 
healthy subjects. An inverse relationship between some elements (lead and cadmium) was observed with 
TSH (r =-0.41, p≤0.05) and (r=-0.56, p≤0.05) consequently in hyperthyroid patients. No correlation was 
observed between thyroid hormones (T3 and T4) and TPO-Ab with the lead, cadmium, chromium, copper 
and zinc (with P.value >0.05) in hyperthyroid patients. Conclusion: Hyperthyroidism is associated with 
changes in heavy metals (Pb, Cd, Cr, Cu and Zn) 

Keywords: Hyperthyroidism, Lead (Pb), Cadmium (Cd), Chromium (Cr), Copper (Cu) and Zinc (Zn) 

Introduction

The thyroid gland is an essential hormone gland 

with essential role in the development, growth and 

metabolism of the human body. The thyroid gland helps 

control multiple bodily functions through continuous 

release into the bloodstream of a stable number of 

thyroid hormones. In some conditions, for example, 

when it be cold or when the body requires more 
energy, or during pregnancy, it releases more hormones 
(1). The main Thyroid hormone Thyroxine (T4) is a 

prohormone, secreted by the thyroid that is converted 

to triiodothyronine (T3) the active hormone biologically 

in peripheral tissues(2). Hyperthyroidism (overactive) is 

a situation in which the thyroid produces and supplies 

more hormones to the body than you require(3). Graves’ 

disease is the most common cause of hyperthyroidism. 

It is an autoimmune disease caused by the production 

of TSH receptor antibodies that stimulate thyroid gland 
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growth and thyroid hormone release. Patients will have 

abnormally increased T4 and T3 levels and a decrease 

in TSH(4). Heavy metals are referred to by a variety 

of meanings in natural, biological, and toxicological 

contexts; the human body contains more than 70 

trace elements. While they are very low in the body, 

their biological effects are important(5). Heavy metal 

deposition in the body has been shown to harm human 

health by destroying the major metabolic processes in 
the body and causes an antioxidant imbalance. Similarly, 

different hormones’ behaviour and the action of essential 

enzymes are influenced(6). The study looked for the 

role and the effect of some heavy metals (cadmium, 

lead, chromium, zinc and copper) on the condition of 

the thyroid gland (Hyperthyroidism), and whether it is 

necessary to conduct them as routine tests.

Material and Methods

Statistical analysis were measured using a program 

MedCalc version 19.6.1, the results of comparison were 

expressed as mean ±SE depending on student t-test. 

Pearson correlation coefficient which also referredas 
Pearson’s r, which was used to determine the study’s 

variables correlations or association .the level of adopted 

significance during the study was 0.05, more than 0.05 
was consider as not significant, while lesser or equal 0.05 
consider as significant level The work was done during 
period from November 2020 to January2021 the subjects 
were selected from Baghdad Health Department Rusafa / 

Specialized Center for Endocrinology and Diabetes, and 

Al-Sadr General Hospital. The 60 subjects selected with 
age range (25-65 years) lived in Baghdad, Renal and liver 

function tests were checked and no one of the subjects 

takes special treatment of heavy metals poisoning. The 

subjects divided into two groups: First group: 30 healthy 
subjects documented by physician clinical exam and 
laboratory tests (serum TSH, Total T4 and Total T3) 

consider as a control group. Second group: 30 patients 

who previously diagnosis by Specialized Center for 

Endocrinology and Diabetes and Al-Sadr General 

Hospital as hyperthyroidism patients and they had a 

period (3-20 years) of treatment (Carbimazole 5 mg). It 

is worth noting that all thyroid gland measurements were 

made after treatment, due to the difficulty in obtaining 
patients in initial diagnosis stage before treatment, and 

this is part of limitations of the current study. 

Blood Samples:

From the vein using a disposable syringe(10 ml) 

blood was drawn and divided into two parts the first part 
(7 mL)of the blood keep in gel tubes and centrifuged 

for five min then the serum was divided and used in the 
determined concentration of Serum TSH, Serum T4. 

Serum T3, Serum TPOAb, Serum Copper(Cu), serum 
Chromium(Cr), Serum Zn, S.AST, S.ALT, S.ALP, S. 

Urea and S. Creatinine . In the second part (3 ml) of the 

blood collected keep in an EDTA tube, which was used 

to Lead (Pb) and Cadmium (Cd) tests.

Results

   Table (1) represent the general characterization 

of hyperthyroidism patients and healthy subjects 
demonstrate the Age, BMI, concentration of TPO and 
thyroid hormones (in basal level and after treatment) in 

serum without any statistical comparison.

Table (1) General Characterization of study’s subject of Age, BMI expressed S.TPO and S.TSH, S.T4 
and S.T3 (In basal and after treatment) expressed as mean ± Standard error (SE) without any statistical 

comparison

Parameters
Healthy subjects Mean ± SE       

No. =30
Hyperthyroidism Patients Mean ± SE        

No. =30

Age 

Years
46.87 ±2.20 47.07 ±2.22

BMI

 Kglm²
30.44 ±0.93 31.17 ±1.10
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S.TPO
pg/ml

442 ±11.30 489.7 ±19.87

S.TSH basal

(μIU/ml)
1.83 ±0.15 0.38 ±0.18

S.T4 basal

(nmol/l)
103.83 ±4.30 155.2 ±10.51

S.T3 basal

(nmol/l)
1.38 ±0.05 3.25 ±0.37

S.TSH after treatment

(μIU/ml)
1.10±0.33

S.T4after treatment

(nmol/l)
129.6±10.14

S.T3 after treatment

(nmol/l)
2.03±0.16

 The successful matching of Age and BMI was obtained by the chosen of the subjects with hyperthyroidism 
patients and healthy subjects represented by independent (not significant) difference between them with P>0.05. 
While S.TPO show a significant difference with P≤0.05 between these subjects (Table 2).

Table (2) Mean ± Standard error (SE) Age and BMI for hyperthyroidism patients and healthy subjects.

Parameters
Healthy subject

Mean ± SE
No.=30

Hyperthyroidism Patient
Mean ± SE

No.=30

T-TEST
Sig.

Age

 years
46.87 ±2.20 47.07 ±2.22

P >0.05

N. Sig.

BMI 

Kg/m² 30.44 ±0.93 31.17 ±1.10

P >0.05

N. Sig.

S.TPO
pg/ml 442 ±11.30

489.7 ±19.87

P ≤ 0.05
Sig.

sig. = significant, N.sig. = no significant 

Cont... Table (1) General Characterization of study’s subject of Age, BMI expressed S.TPO and S.TSH, S.T4 
and S.T3 (In basal and after treatment) expressed as mean ± Standard error (SE) without any statistical 

comparison
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 Hyperthyroidism patient show a significant (with 
p≤0.05) elevation when compare with healthy subjects 
in the level of each serum Copper (Cu)(141.60 ±8.75 

µg/dl vs. 110.67 ± 11.57 µg/dl), serum Lead(Pb) 

(27.50±3.04 µg/dl vs. 14.60 ± 1.30 µg/dl) and serum 

Cadmium(Cd)(0.32 ±0.05 µg/dl vs. 0.13± 0.03 µg/dl). 

While show a significant (with p≤0.05) decrease when 
compare with healthy subject in the level of serum Zinc 
(Zn)(76.77±10.79 vs. 98.77±7.63 µg/dl) and serum 

Chromium(Cr)(0.14 ± 0.03 vs. 0.17±0.03 µg/dl) (Table 

3). 

Table (3) The heavy metals (Cu, Pb, Cd, Cr, Zn) status of hyperthyroidism patients compared to healthy 
subjects represent as Mean ± Standard error (SE).

Elements
Healthy subject

Mean ± SE
No.=30

Hyperthyroidism Patient
Mean ± SE

No.=30

T-TEST
Sig.

S.Cu

µg/dl

110.67±2.11 141.60±1.60 P ≤ 0.05
Sig.

S.Zn

µg/dl
98.77±1.39 76.77±1.97 P ≤ 0.05

Sig.

S.Pb

µg/dl

14.60±0.24 27.50±0.55 P ≤ 0.05
Sig.

S.Cd

µg/dl

0.13±0.01 0.32±0.01 P ≤ 0.05
Sig.

S.Cr

µg/dl

0.17±0.01 0.14±0.01 P ≤ 0.05
Sig.

sig. = significant, N.sig. = no significant 

Correlation between serum heavy metals (Cu , 

Pb ,Cd, Cr ,Zn ),S.TSH, S.TPO, S.T4 and S.T3 in 
hyperthyroidism patients, the only approved significant 
correlation in hyperthyroidism patients are negative 

correlation between S.TSH and each of S.Pb ( r=-

0.41, p≤0.05 ) and S.Cd (r=-0.56, p≤0.05 ) while the 
rest correlation are not approved is in hyperthyroidism 

patients between S.TSH and each of S.Cu (with r=0.19 , 

p>0.05 ), S.Cr (with r=0.16, p>0.05 ) and S.Zn(r=-0.26, 

p>0.05 ) . also There is no significant correlation 
between S.TPO and each of S.Cu (with r=-0.11 , p>0.05 
),S.Cr (with r=-0.13, p>0.05 ),S.Cd (with r=0.05, p>0.05 

), S.Pb (with r=-0.06, p>0.05 )and S.Zn (with r=-0.21, 

p>0.05 ) in hyperthyroidism patients. it found there is no 

significant correlation between S.T4 and each of S.Cu 
(with r=-0.16 , p>0.05 ),S.Cr (with r=0.15, p>0.05 ),S.

Cd (with r=0.10, p>0.05 ), S.Pb (with r=0.15, p>0.05 

)and S.Zn (with r=0.12, p>0.05 ) ,and no significant 
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correlation between S.T3 and each of S.Cu (with r=-

0.02 , p>0.05 ),S.Cr (with r=0.16, p>0.05 ),S.Cd (with 

r=0.16, p>0.05 ), S.Pb (with r=0.35, p>0.05 )and S.Zn 

(with r=-0.03, p>0.05 ) consequently in hyperthyroidism 
patients.

Discussion

In this study, TPO showed a significant increase in 
hyperthyroidism patients, this moderately increased level 

of TPO-Ab maybe give rise to the cause Graves’ disease 
(an autoimmune disease) in hyperthyroidism(7,8). On 
follicular cell, the TSH receptor activates after stimulated 

the thyroid gland by the antibodies which be mimic the 

TSH action but are not the same as TSH produced by 

the pituitary gland. So the patient produces much more 

thyroid gland hormones, resulting in thyrotoxicosis like 

Graves’ disease(9) which give a possible explanation 

for these finding, that Chronic TSH stimulation causes 
an increase in iodide binding due to an increase in the 

content of gland peroxidase, iodine trapping, and likely 

increased peroxide production, causing an increase in 

the activity of TPO(10). 

The Zn levels show a significant decrease in 
hyperthyroidism patients which can see in previous 

researches like Rezaei et al., and Abdrabo (11,12). 

 In previous research by Baltaci et al.on 34 people 

with hyperthyroidism, two conclusions were reached 

regarding low zinc in these patients, the first being low 
zinc absorption and secondly, zinc excretion through 

the kidneys, while Liu et al., suggested that the high 

concentration of thyroid hormone led to inhibition 

synthesis in of the carbonic anhydrase-I zinc enzyme in 

erythrocytes(1314). Hyperthyroid patients had significantly 
elevated plasma Cu concentrations according to their 

controls subjects which agreement with Khadem-
Ansari et al, and Sinha et al. In associated higher Cu 

levels with hyperthyroidism. In contrast, Rezaei et al 

reported a low level of cu in hyperthyroidism patients 

against control subjects. (15,16). There are two reasons for 

this case the first possible explanation is that the zinc 
deficiency leads to increased absorption of copper from 
the intestine which agreement with AKÇAY et al.,(17) 

and the second, about 90% of Cu is transported in the 

bloodstream via ceruloplasmin and the ceruloplasmin 

increases significantly in hyperthyroid patients(16) 

Hence, increased ceruloplasmin and slow excretion 

of Cu from the body can explain elevated Cu level in 

hyperthyroidism. Some researchers have also recorded 

higher blood lead concentrations in hyperthyroidism 

patients relative to controls (11,18,19). Lead (Pb) can 

influence the human body’s antioxidant status by 
oxygen radical’s generation, which is responsible for 

the creation of multiple complications, which can be 

associated with systemic damage led to dysfunction of 

the thyroid gland. A negative correlation between Cd 

and Pb with TSH agreement with Christensen et al,(20). 

The detrimental impact of Pb and Cd toxicity on cell 

enzymatic processes results from the replacement of 

other important metal ions in metalloenzymes, as well 

as their extreme affinities for biological structures with 
(SH) group, like nucleic acids, enzymes, and proteins. 
(21) Indeed, one of the many mechanisms suggested to 

explain the impact of lead on the function of the thyroid; 

is secondary dysfunction of the thyroid as a result of 

pituitary disease owing to toxic lead effects on the HPT 

(hypothalamic-pituitary-thyroid) axis(22). 

Chromium (III) is an important trace element that 

acts in a range of biochemical processes, including 

glucose, lipids and amino acids. As in the present study 

findings, abnormal Cr levels can affect thyroid hormone 
synthesis and functions physiologically. Although 

the level of chromium is within acceptable level, the 

moderate Decrease level of chromium concentration 

in hyperthyroidism patients is may be the result of the 

impaired chromium absorption in the gastrointestinal or 

the effect of the carbimazole treatment.

Conclusion 

It can say that hyperthyroidism is associated with 

changes in heavy metals (Pb, Cd, Cr, Cu and Zn) some 

of them elevated such as (Pb, Cd and Cu) while other 

decreased (Cr and Zn) and this is evident through the 

results obtained from comparing them with healthy 

subjects, but the fact of relying on it and examining it as 
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a routine in the case of thyroid dysfunction needs more 

accurate studies and a larger number of samples. .

Recommendations

1- In the subsequent studies, measure the 
concentration of iodine and iron maybe give vision for 

the causes of thyroid dysfunction and the effect of the 

heavy metals on hyperthyroidism diseases. 

2- Obtaining patients before starting treatment 
may give more accurate results through which we can 

know the causes of accumulation and decrease of these 

elements in the body.
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Abstract

Fasciola hepatica metazoan trematodes parasite that is living in the liver of their host (sheep, goat and 
human). It usually cause pathological changes in the parasitized organs. Acetone powder technique is used 
to prepare partially purified organic material of adult worms. Various concentrations of Fasciola hepatica 
acetone extract (5 mg/ml, 10 mg /ml , 15mg/ml , 20 mg/ml and 40 mg /ml) are used on human lymphocyte 
culture for studying some chromosomal aberration. Chromosomal aberrations includes Isogap, Breaks and 
Dicentrics for chromosomes; Gaps and deletion for chromatids; and mitotic index (MI). This In-vitro study 
revealed that acetone powder extract of Fasciola hepatica parasites causing various genotoxicity effects in 
the human lymphocyte cells. These effects are ascending in their increasing in significance differences (P< 
0.001) for all treatment against control as concentration of acetone extract is increased. 
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 Introduction 

  Fascioliasis according to WHO (The World Health 
Organization) account in the list of the Neglected 
Tropical Diseases (NTDs), in the collection of food-

borne trematodiases [1]. This illness is a parasitic zoonosis 

caused by pair of hepatic fluke which are Fasciola 
hepatica distributed throughout Europe, Africa, Asia, 

Oceania and the Americas, and Fasciola gigantica limited 
to some area of Africa and Asia [2]. Infecting is widely 

distributed in livestock, human. Infection by Fasciola 

species was considered of minor importance till 1990 [3]. 

Human influences by these Trematodes start to display 
its significance from the next decade, with the increasing 
of its report of several human endemic regions and an 

elevation of human infection cases reports [4]. Fascioliasis 

is chiefly a rural disease because human infection hazard 

is in the arena where the disease transmission occurs in 

freshwater accumulation inhabited by the lymnaeid helix 

vectors [5]. The impression of this disease is due to its 

great pathogenicity [6]. Also, immune suppression which 

occur not only throughout the migratory, invasive or 

acute phase [7], as mentioned before [3]. This is observed 

as well as through the long biliary and or chronic phase 
[8], in which nearly all of the inhabitants of human 

endemic capacities are diagnosed [4], and also where in 

the reinfections in human hyperendemic places [9]. 

Many parasites exhibited effects on the chromosomes 

of their host’s cell. These effects occur as chromosomal 

aberrations either In Vitro or In Vivo [10]. 

Current study is design to investigate these 

chromosomal aberration In-vitro in the presence of 

Fasciola hepatica extract for the first time.  

  Material and Methods

1- Fasciola hepatica parasitic worms were collected 

from local abattoir, and identified according to their 

DOI Number: 10.37506/ijfmt.v15i3.16623
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morphological feature as well as the dependent scientific 
key mentioned previously [11]. 

2- The worms account to be in about 50 grams in 

weigh. Washed three times with standard sterile PBS. 

Minced with number 3 sterile scalable in sterile ceramic 

tray. After that they homogenized with sterile glass 

homogenizer. The homogenate filtered with sterile 
number 42 filter paper upon sterile Buchner funnel. 

3- Acetone powder prepared from the precipitation 

of above step by using 1:10 of weight to volume against 

cold standard acetone (- 18 oC) for three times. Lately 

the powder but in (25 oC) overnight for complete drying. 

This procedure is adapted from various authors [12, 

13]. This protocol applied for the first time on parasitic 
Fasciola hepatica worm with current study. 

4- Various concentration of above prepared Fasciola 

hepatica acetone powder are used (sterile PBS) against 

Human lymphocyte chromosomal preparation. The 

maximum solubility and concentration give 50% 

toxicity of culture cell was shown to be 400mg/ml, and 

doses account according to that by dividing this worm’s 

acetone extract by 10 and treatment doses will be (5, 10, 

20, and 40 mg / ml) of used medium. This protocol was 

used previously [14], and modified here according to get 
series doses.

5- Human lymphocyte was prepared and results 

analyzed according to Proudlock and Bisen [13, 15]. Three 

healthy young men aged 22-25 years have donate their 

blood. Studied cells are 1500 cells for 3 times repeated 

reading in triplicate of each used concentration. 

6- Statistical analysis was done according to 

recommendation of Kirkland and Mills [16, 17]. 

 Results and Discussion

  Fasciola hepatica considered one of helminthes 

trematodes that had zoonotic approach in their 

infection [17]. This parasite occupied liver parenchyma 

in the primary infection and then resident in biliary 

ducts of liver [6]. The parasite morphology exhibited 

uncompleted digestive system which certainly exchange 

its wastes with host organ cell [18]. Fascioliasis shows 

many clinical signs s especially in chronic type, like 

hypertrophy of liver ducts, biliary ducts, cirrhosis, and 

some time carcinogenic effects

 [19, 20, 21]. Chromosomal aberration in the living 

systems indicate reaction of cell chromosomes against 

forging substances [22, 23], and that include parasitic 

biological one [24]. As this study aim to investigate this 

probability for the first time in a new approach by using 
acetone powder prepared from adult worms against 

human lymphocytes chromosomes in In vitro. Fasciola 

hepatica acetone powder revealed various genotoxicity 

as showed by table one. All reads showed to be significant 
(P<0.001) for all treatment in compare with control.

These Chromosomal aberrations and Mitotic 

Indices in human lymphocyte cells treated with 

different concentrations of Fasciola hepatica acetone 

powder    (Tab.1) are seen to be ascending with 

increasing of prepared acetone powder. In investigation 

of chromosomal aberrations which includes isogap, 

breaks and dicentrics for chromosomes and gap and / or 

deletion for chromatids. 

It is clear that there is no clear effect of sterile PBS 

(Phosphate Buffer Saline) in control treatment. In (5 mg 

/ ml) of acetone powder these chromosomal aberration 

be (All reading in percent of total studied cell) 13.1, 

5.9 and 0.5 respectively, then in 10 mg /ml they are 

increased to be 53.2, 17.1 and 21.8. Also in 20 mg / ml 

they are increased to be 49.5, 40.7 and 55.2. In the last 

used concentration the aberration reads 66.7, 51.3 and 

61.1.

These results reflects that Fasciola hepatica 
acetone powder have genotoxicity effect leads to these 

chromosomal aberration like many organic substances 

derived from other organism like plants with other 

methods of extraction [25] or for Amoeba parasite [26] 

but not by acetone powder method. These effects may 

explain in some manner how carcinogenic property of 

chronic infection with Fascioliasis above liver of their 

host which may be related to release of toxic parasite 

substances through various growing phases of it in 
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parasitized location as for liver in case of liver fluke 
here. In the study of chromatids aberrations which 

are related to chromosomal aberration also but may 

be considered as internal genotoxic to chromosomes 

structure [27, 28]. It appear that gap and deletion occurs 

in the same feature of chromosomal aberration as they 

are increased in ascending style according to increasing 

of acetone powder concentration to be 10.1 and 5.4 

respectively in control slides, then 45.2 and 15.23 for 

next concentration. Flowed by 177.15 and 33.1, 201.16 

and 57.9, lately to be 199.3 and 80.2 (All reads at percent 

of total investigated cell also). Mitotic Index which 

representing number of cell at dividing stage among total 

cells that have been studied in relation with various used 

treatment (Tab.1).showed an increasing from control to 

higher used concentration also, and that be in percent 

(%) 6.1, 7.3, 7.5, 8.1 and 8.9 in the last one [29].

Table 1 – Chromosomal aberrations, and Mitotic Indices in human lymphocyte cells treated with different 
concentrations of Fasciola hepatica acetone powder (mg/mL). 

Treatment 
( Fasciola 
hepatica 
acetone 

powder –
mg/ml)

Chromosomal aberrations
Chromatids 
aberrations

Mitotic 
Index 
(%)

Number 
of 

Analyzed 
cells

Number of 
samples
( after 48 

hrs. of 
culturing) 

Isogap 
(%)

Break(s) 
(%)

Dicentrics 
(%)

Gap 
(%)

Deletion 
(%)

Control 0 0 0 10.1 4.5 6.1 1500 3

5 13.1 5.9 0.5 45.2 15.23 7.3 1500 3

10 53.2 17.1 21.8 177.15 33.1 7.5 1500 3

20 49.5 40.7 55.2 201.16 57.9 8.1 1500 3

40 66.7 51.3 61.1 199.3 80.2 8.9 1500 3

Comparison of total chromosomal aberrations vs. 

chromatids aberrations according to various Fasciola 

hepatica acetone powder concentration (fig.1) shows 
that chromosomal aberrations are less than chromatids 

aberration in compare with control slides and increasing 

with various used Fasciola hepatica acetone powder 

concentration (P<0.001). These are 0, 19.5 , 92.1 , 145.4 
, 178.1 for chromosomes vs. 15.5 , 60.4 , 211.1 , 259.3 

and 279.4 for chromatids as seen in tab 1 orderly. 
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Fig. (1): Comparison of Total chromosomal aberrations vs. chromatids aberrations according to various 
Fasciola hepatica acetone powder concentration (All treatments are significant at P<0.001 vs. control). 

Comparison chromosomal aberration types according to various Fasciola hepatica acetone powder concentration. 

Fig.2 shows significant (P<0.001) distribution in their occurrence for Isogap, break and dicentrics but not in control 
groups. This result clarified that the first type of these chromosomal aberration type is Isogap then break and lately 
dicentrics as well as the concentration increased.   

Fig. (2): Comparison chromosomal aberration types according to various Fasciola hepatica acetone powder 
concentration ( All treatments are significant at P<0.001 vs. control ).



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5447

In figure 3 , Comparison chromatids aberrations 
types according to various Fasciola hepatica acetone 

powder concentration results are arranged in the same 

style as for chromosomes aberration for their occurrence 

in significance ( P<0.001 ) to increasing of acetone 
powder concentration .

 These chromatids aberration are gap and 

deletion. Gaps of chromatids are seen to be more in 

their observation in compare to deletion in respect of 

applied acetone powder concentration. These results are 

compatible with previous studies in other organisms [30, 

31].  

   

Fig. (3): Comparison chromatids aberrations types according to various Fasciola hepatica acetone powder 
concentration (All treatments are significant at P<0.001 vs. control).   

Conclusions

 Fasciola hepatica acetone powder which prepared in 

this research for the first time shows various chromosomal 
aberration and that may be help in explanation of some 

phases of this parasite pathogenicity and genotoxicity.
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Abstract

Yucca gloriosa Variegata L. is a stemless. The whole plant of Y. gloriosa L. has vast medicinal uses. The 
Native Americans and North New Mexico used a tea from the leaves and roots to treat asthma, headache, 
wound healing. As well as it was being consumed as daily dietary. All part of Y. gloriosa L. is rich in saponin 
steroidal glycosides. Saponin extracts are well-known to be highly toxic. Hence, present study was carried 
out to investigate the toxicity of saponin and estimate the LD50 value which helps in determining the safe 
dose range for the drug that be used, as well as to determine hematological aspects and examine histological 
effect. Different concentrations of saponin extract were injected into male mice (10,000, 8000, 6000, 4000, 
2000, 1600, 1200, 600, 300) mg/kg. The LD50 value of the saponin extract was estimated to be (3100mg/kg). 
Hematological study was assessed by using various hematological parameters like RBC, WBC, LYM, MID. 
Complete blood pictures of the treated mice indicated an evident leukocytosis and erythrocytopenia effect 
of the drug. Treated-mice kidney tissues specimens were examined microscopically indicated clear signs of 
heavy inflammation, necrosis and swelling of renal tubes, degeneration of renal tubes as well as hyaline and 
hemorrhagic cast at high concentrations of leaves extract. 

Key words: Yucca gloriosa, Saponin, Hematological parameters, Histological effect, Necrosis, Hyaline cast, 
Hemorrhagic cast.  

Introduction

Yucca, of the family Agavaceae, is perennial shrubs 
[1]. It has forty to fifty species that are remarkable for their 
rosettes of evergreen leaves and produced white flowers 
on the terminal position of large panicles. This plant is 

native to the arid parts of the Americas and the Caribbean. 

Y. gloriosa L. is commonly known as variegated Spanish 

Dagger [2]. The leaves are very stiff, spine-tipped, edged 

creamy yellow that changed to red in the cold months 

of the year [3]. This plant has been described as one of 

the promising plants that can contribute in agricultural, 

pharmacochemical as well as textile industry and reputed 

in folk medicine. The whole plant Y. gloriosa L. is used 

for ulcer, jaundice, asthma and bronchitis [4]. The leaves 

are used for dandruff, hair loss, skin sores and phthisis. 

The roots are crushed to make pack for wound healing. 

The roots are used to cure rheumatism. The fruits are 

eaten raw as a laxative, blood purifier. Now, Yucca sp. 

gains scientific validation and acceptance of consumer. 
Capsules, beverages and herbal tea obtained from vast 

group of yucca extracts are marketed. Virtually, every 

part of yucca possesses bioactive compounds: leaves, 

shoots, rhizomes, seed pods, flowers and bark [5]. Many 

studies evaluated in vitro on the antimicrobial effect 

of Y. gloriosa L. extract. The whole plant extract was 

investigated to determine the antimicrobial activity 

against different Gram negative organisms and different 

Gram positive organisms as well as against fungal 

strains. Anthelmintic activity of Y. gloriosa L. extract 

on Indian adult earthworms, Pheretima posthuma, was 

also assayed due to its anatomical and physiological 

similarity with the intestinal roundworm parasites 

of humans [6,7]. The antimycotic activity of steroidal 

glycoside crude extract of Y. gloriosa flowers was 
examined in vitro against a group of human pathogenic 

organisms including yeasts, fungi [8]. It is used as 

antiallergric drug [9], gastro-ulcer therapy [10] and has 

DOI Number: 10.37506/ijfmt.v15i3.16624
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hepatoprotective activity [11]. Saponins are essential 

components of Yucca with broad-spectrum biological 

properties. They play key roles in food, cosmetics and 

pharmaceuticals [12]. Saponins are bioactive compounds 

produced mainly by plants. Chemically, they occur 

as glycosides of steroids or polycyclic triterpenes 
[13]. Because of their properties as lyobipolar, they 

are affected on the cell membranes and decreased the 

surface tension of an aqueous solution. This activity is 
the reason for the name “saponin”, derived from the 

Latin word “sapo”, which refers to the formation of 

stable soap-like foam in aqueous solution [14]. They are 

commonly known by their sweeter to bitter taste, acid 

hydrolyzed, high toxicity towards coldblooded species 

and hemolytic properties due to saponins interaction 

with membrane sterols of the erythrocyte causing an 

increase in permeability, bursting erythrocyte membrane 

and a loss of haemoglobin, thus they are highly toxic 

when injected into the blood stream [15]. A vast range 

of herbs are known for their therapeutic potential with 

a wide range of pharmacologically important saponins 

that exhibited a broad spectrum of biological activities 

attributed to their structural diversity and therapeutic 

capabilities [16]. Saponins are known to their toxicity 

towards cold-blooded species, but have weak toxicity 

if taken orally by warm-blooded species and lethal 

dose 50% (LD50) values extent from 50-1000 mg/kg 

that are perhaps due to low absorption rates and acid 

hydrolization leading cleavage the ester-linked sugars 

to produce aglycones and carbohydrates. However, they 

are very toxic when taken intravenously [17]. Thus, the 

present study aims to determination of LD50 value of Y. 

gloriosa Variegata saponins extracted from leaves which 

help in determining the safe dose range for the drug to 

be used and to estimate the hematological effects of 

saponins extract and to investigate the histological state 

of body organ (kidney) after the use of Yucca saponins 

as therapeutic agents.  

Materials and Methods

Plant materials

The leaves of Yucca gloriosa Variegata were 

collected from plants obtained with labels showed the 

scientific name of the studied plant and its photograph 
from local nursery in Baghdad.

Preparation of saponin extract

Steroidal saponins extraction from Y. gloriosa 

Variegata leaves was carried out following the method 

of Kaur et al. [18]. Different concentrations of saponin 

extract was prepared.

 Experimental animals

Albino mice (25-30g) of male sex only were 

maintained at room temperature (25°C) with free access 

to feed. Male mice were injected intraperitonealy with 
different concentrations of the saponin extract (10,000 

mg/kg, 8000 mg/kg, 6000 mg/kg, 4000 mg/kg, 2000 mg/

kg, 1600 mg/kg, 1200 mg/kg, 600 mg/kg, 300 mg/kg.) to 

determine of LD50. 

Determination of LD50  

  LD50 of saponins extract of Yucca gloriosa leaves was 

determined by up-down method [19]. Albino mice were 

injected intraperitonealy with one dose of (0.3 ml) of 
different concentrations of the extract. Mortality was 

recorded after 24 hours. The LD50 was determined using 

the following formula:

LD50 = xf + kd
LD50: Intermediate Lethal Dose 
xf :  Last dose that was used 
k :  Value from the table. 
d :  Decrease and increase in the dose.

Hematological parameters

Blood was collected from control and treated mice 

using insulin syringe, and stored in labeled EDTA 

tubes. The total and differential count of blood cells was 

done for the collected blood sample by using an auto-

hematology analyzer.

Preparations of  histological sections

  The tested organ (Kidney) was taken from control 

and mice treated with the saponin extract of Y. gloriosa 

Variegata leaves. The organ was kept in formalin 10% 
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and then they were dissected. The method described 

by Bancroft and Gamble [20] that was employed for 

dissecting. The specimens were fixed, embedded in 
paraffin, sectioned using microtome and then stained 
with Harris haematoxyline and Eosin (H&E) and 
microscopically examined.

Results and Discussion

Acute toxicity study

When male mice were injected peritonealy, the LD50 

of the saponin extract was estimated to be (3100 mg/

kg). In toxicology, the median lethal dose, LD50 or LC50 

(lethal concentration, 50%) is a measure of the lethal dose 

of a toxin, radiation, or pathogen. LD50 is frequently used 
as a general indicator of a substance’s acute toxicity. A 

lower LD50 is indicative of increased toxicity. Saponins 

are known to their toxicity towards cold-blooded species, 

but have weak toxicity if taken orally by warm-blooded 

species and lethal dose 50% (LD50) values extent from 

50-1000 mg/kg that are perhaps due to low absorption 

rates and acid hydrolization leading cleavage the ester-

linked sugars to produce aglycones and carbohydrates. 

However, they are very toxic when taken intravenously 
[21].

Hematological examination

A complete blood picture for the samples exhibited 

the following results as shown in table (4-1). The 

table describes the effect of crude saponins on blood 

parameters. 

Table (4-1) Blood parameters of mice injected with different concentration of saponins after 24 hours.

Analysis

  Injection Dose Concentration mg/kg

Control 300 600 1200

RBC 5.93x10*12 1.80x10*12 1.50x10*12 1.00x10*12

WBC 6.4x10*9 5.7x10*9 8.2x10*9 20.2x10*9

LYM 4.9 4.0 5.9 13.50

MID 0.8 0.9 2.0 3.1

GRAN 0.7 0.8 0.30 3.6

RDWa 24.1 21.2 22.3 22.8

MCH 17.6 15.6 16.6 16.2

PLT 116x10*9 110x10*9 126x10*9 103x10*9

MPV 6.5 6.5 7.0 6.6

PDW 9.1 8.8 9.6 9.1
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From data recorded in the table, it was observed that 

there is a clear decrease in the number of erythrocytes 

count, which indicates an evident hemolysis of the red 

blood cells. There’s a clear increase in the number of 

leukocytes and lymphocytes count, which indicates 

an evident leukocytosis due to heavy inflammation. 
The elevate rates of GRAN (Granulocytes White 

Blood Cells) tests indicate infection. MID (Minimum 

Inhibitory Dilution) exhibited a slight increase which 

too indicates an inflammatory status. The saponins 
extract did not affect the number of platelets levels 

nor their shape (width). The mean measurement of 

RDW (Red Cell Distribution Width) determines the 

morphological shape of a red blood cell, which showed 

no differences. So it is safe to say the saponins extract 

did not affect the shape of RBCs. MPV (Mean Platelets 

Count) and PDW (Platelet Distribution Width) results 

were very close to each other with very tiny and slight 

difference. The results of the corpuscular hemoglobin 

(MCH), or “mean cell hemoglobin” (MCH), which is 

the average mass of hemoglobin per red blood cell in 

a sample of blood, were almost fixed with very slight 
differences. Thus, the saponins extract didn’t affect the 

hemoglobin mass in each red blood cell. The results in 

agreement with Lee et al. [22] which reported that the use 

of Pueraria niruri had no adversely effect on the blood 

cells. The main biological activity ascribed to saponins 

and their cell membrane permeabilizing properties. 

Saponins have a specified capability to form pores 
in membranes; and have a lytic effect on erythrocyte 

membranes. These actions are believed to be the result of 

the affinity of the aglycone moiety for the phospholipids 
existent in the cell membrane that leads to alteration of 

the molecular structure of cell membrane, reduction of 

surface tension between the aqueous and lipid phases of 
erythrocyte membrane, causing emulsion of the lipids 

and subsequently erythrocyte membrane rupture [23]. 

Histological effect of saponin extract

The results of the histological study of mice kidney are shown in the following figures: 

 

(A)

(B)
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(C)

Figure (3-1) C.S. of kidney from mouse: A, control group showed the normal appearance and normal 
arrangement of renal tubules. B & C, treated with 300 mg/kg (10X and 40X respectively). B: showed 

pyelonephritis with infl ammatory reaction (black arrow); necrotic and swelling renal tubules (red 
arrow); atrophic glomeruli (blue arrow). C, showed nephritis with heavy infl ammatory reaction tend to 

be granulomatous reaction (black arrow); congested blood vessel with little RBCs found within thickened 
lumen due to fi brous connective tissue proliferation (red arrow).

 
(A)

 
(B)

Figure (3-2) C. S. of mouse kidney treated with 600 mg/kg: A, (10 X) showed disarrangement and atrophic 
glomeruli and renal tubules due to dilatation and cloudy swelling and infi ltration of infl ammatory cells (red 
arrow); hyaline caste within degenerated renal tubule (black arrow) and hemorrhagic caste (blue arrow); 
B, 40X (H&E), showed high magnifi cation for hyaline caste within dilated renal tubules (red arrow) and 

swelling of renal tubules with desquamated epithelial cells (black arrow).  

Cont... The results of the histological study of mice kidney are shown in the following fi gures: 
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(A)

 

(B)

 

(C)

Figure (3-3): C. S. of kidney of mouse treated with 1200 mg/kg; A, showed infl ammatory zone within 
necrotic area (black arrow); congested and infl amed and thickened blood vessels (red arrow); degenerated 
renal tubules contained hyaline and hemorrhagic castes (blue arrow). 10X (H&E); B, showed destructive 
changes (Red arrow); infi ltration of infl ammatory cells (black arrow) and swelling of renal tubules with 

desquamation and hemorrhagic caste (blue arrow) 40 X; C, showed clear hemorrhagic castes within 
degenerated renal tubules (black arrow) and swelling of renal tubules with prominent nuclei (red arrow) 40 

X.  

Results viewed that the kidney of untreated mouse 

showed no visible lesions and normal arrangement of 

renal tubules. In treated mice kidney, the general aspects 

were the appearance of necrotic areas, degenerates 

renal tubules, contained hyaline cast and hemorrhagic 

cast with the increase of saponins concentration. The 

histological results are in agreement with the results of 

Sung et al. [24] which investigated the nephrotoxicity 

of ICR mice treated with 150, 300 and 600mg/kg of 

saponin extract of Asparagus cochinchinensis. No 

signifi cant toxicity was recorded based on the organ 
weight, serum parameters or histological structure and 

the differences that occurred were attributed to the high 

saponins concentrations administered to animals. Also, 

Ajibade et al. [25] showed that there were multiple foci of 

hemorrhages into the interstitium. There were few loci 

of tubular necrosis and presence of hyaline casts with 

interstitial cellular infi ltration by macrophages. They 



5456    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

considered the presence of hyaline cast in the kidney is 

normal and has been ascribed to the use of medicines 

and the appearance of a few loci tubular necrosis in 

the kidney has been observed to be a reflection of the 
initial pathogenesis of the infection but not caused by the 

saponin therapy [26].

Conclusion

Generally, from the results of the present study it 

was concluded that saponins extracted from Y. gloriosa 

has no toxic effects on kidney tissues of male mice at 

doses less than 1200 mg/kg.  
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Abstract

The ethanolic extract leaves of the Cordia myxa plant were used to prepare the biosynthesis of silver 
nanoparticles (Ag-NPs). The detection of Ag-NPs was done using UV, FTIR, and SEM. We evaluated the 
anti-bacterial property of ethanolic and nano extract against the growth of two types of pathogenic microbes: 
Gram –ve bacteria (E. coli) and Gram +ve bacteria (S. aureus). The antibacterial activity of the nano extract 
was high. In vitro, extracts demonstrated strong antioxidant activity against DPPH at a concentration of 
0.8mg/ml. The MTT test was utilized to detect the cytotoxicity of nano extract against lung tumor, and the 
results indicated that nano extract treatment significantly inhibited the growth of cells (A594 cell line) in 
a concentration dependent manner. The results indicate, nano extract is a particularly valuable source of 
antiproliferative and cytotoxic agents.

Keywords: Ethanolic- extract, Nano- extract, Cordia myxa leves, antibacterial, antioxidant, anticancer 
activity.

Introduction

  Nanotechnology has gotten a lot of widespread 

attention in recent years because of its many 

beneficial properties, such aseptically, electrical, 
electronic, chemical stability, and catalytic activity 
[1,2]. Nanoparticles’ unique properties are commonly 
used in biomedical devices, cosmetics, medicine, 

and environmental applications [2,3]. The benefits and 
functions of nano-particles have being determined by 

their shape and size. As a result, precise control on 

the size and shape of the nano-particles is needed for 

improved antibacterial and catalytic action, which can 

be accomplished using various production methods, 

stabilizers, and reducing agents [3,4,5]. Though there 

are many physical and chemical methods to synthesis, 

chemicals are more costly and pose a threat to the 

environment. As a result, a healthier option is needed, 

that can be achieved through green -synthesis. Green 

-synthesis is environmentally friendly, expense-

effective, and allows for single-step nanoparticle 

production [6]. Silver ions are reduced and stabilized by 

a mixture of tannins, terpenoids, phenolics, amino acids 

and proteins, contained in potted plant extracts that are 

widely available in the world. However, Biosynthesized 

nanoparticles are now thought to be more beneficial. 
Due to their biocompatibility, they are often cost-

effective. According to a report Kumar and colleagues 
[7]. The medicinal properties of Cordia myxa plant are 

well known. The plant’s leaves and bark have long been 

used to treat a variety of ailments, including dyspepsia, 

diarrhoea, fever, gonorrhoea, leprosy, and burning 

sensations. Leaves are often utilized as an astringent, 

demulcent, diuretic, and ulcer for cough in helminthic 

diseases [6]. The antibacterial activity of biosynthesized 

Ag-NPs, as well as photocatalytic detoxification of 
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colors like methylene blue (MB) and Congo red, are 

being investigated further (CR). The current study 

directs on the bio-synthesis of Ag-NPs from ethanolic 

extract of Cordia myxa leaves plant and their studies 

biomedical applications. 

Materials and Methods

Extract Preparation

The extraction was done by soxhelet, and solvent 

75% ethanol, then the solvent was totally removed by 

using a rotary evaporator to get a semi-solid form, then 

transferred to oven for obtain the crud extract, and stored 

at 40 ̊C until used[8]. 

Eco-friendly synthesis of Ag-NPs 

Ten ml of leaf extract was mixed to 90 mL of 1 mM 

silver nitrate (AgNO3) solution, which was held at room 
temperature. The synthesized Ag-NPs were detected by 

altering the color to dark-brown [9].

Characterization of synthesized NPs

UV-Visible Spectrophotometer, FTIR&SEM

 UV-Vis absorption spectra was employed for the 

optical test of Ag NPs and collected at various preparation 

conditions within the spectral range (350-650 nm) for 

NPs, solution were measured by UV-Vis double beam 

ectrophotometersSP-3000 plus (CE OPTMA TOKYO). 
All spectra were measured at room-temperature. The 

shape and size of Ag- nanoparticles was passed out 

using FTIR, scanning electron microscopic (SEM) wear 

applied in Department of Applied Science, University of 

technology, Iraq.

Phytochemical Screening of extract:

The extract was exposed to initial phytochemical 

screening for the determination of several 

phytoconstituents according to [10].

Antioxidant activity: DPPH assay:

Antioxidant activity of Cordia myxa extract & 
nono- extract wear calculated using DPPH assay with 

minor adjustments according to [8,3]. Extract was applied 

to investigate the scavenging activity. Every sample 

wear mix up with DPPH solution and then completes the 

quantity to one particular mL using ethanol. Absorbance 
was calculated at 517 nm. Scavenging activity computed 

corresponding to the equation formula: 

OD= optical density  

Preparation of bacterial isolates:

Microbial isolates were taken from isolated 

specimens. The microbes were seeds overnight at 

37 ̊C on NB to preparation the suspensions cell. The 
microbial suspensions cell was homogenized and 

attuned to 0.5 McFarland standards (5 × 105 CFU/mL) 

by spectrophotometry.

Antimicrobial assays:

 Isolates were obtained from the Biotechnology 

Branch/Applied Science Department at the University of 

Technology. Agar diffusion method was used to detect 

antimicrobial activity of plant. After the microbes were 

diffused with a spreader on MH agar, plant extracts 

were melted in 10% DMSO, and wells that were 6mm in 
diameter were filled with concentrations of (20,40,60,80, 
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and 100) mg mL−1, with 10% DMSO as a negative 
control. After incubation in 37ºC for 24h, the inhibition 

zone was measured around each well and compared with 

the control and conducted in in triplicate [4,11,12].

Detection of the Toxicity: Maintenance of Cell 

Cultures

  Cell line of Lung cancer A549 cell line, from 

the unit of Cell Bank of Iraq biotech ,Saved RPMI-
1640 Completed by (100) units/mL of both penicillin, 

streptomycin antibiotic’s and (10% ) from fetal bovine 

. Cells were passaged by Trypsin-EDT Are-seeded at 

(50%) confluence for 14 days week at 37 °C [8].

Cytotoxicity Assays

 The MTT test was used to assess cytotoxic effects. 

Cell lines were cultured in a well of (1 104 cells). The 

monolayer was reached after 24 hours, and the cells were 

treated with the tested drug. After 72 h, the viability of 

the cells was determined by extracting the medium and 

incubating the cells for 1.5 h. at 37 °C with 28 µL of 

2 mg/mL MTT solution. After that the MTT stain was 

eliminated and solubilized the rock crystal that staying 

in the wells by the add-on (130 μl) of DMSO followed 
by keep at 37 °C for 15 min [8 and 15]. The absorbency 

was determined on a micro plate reader at 492 nm. 

The percentage was determination as the following 

calculation:-

Inhibition rate = (A-B/A)*100

A =optical density of control, B =optical density of 

test. 

Results and Discussion 

 The UV-visible spectroscopy of Cordia myxa was 

used to checking the formation of nanoparticles. The 

surface of the silver plasmon resonance band at 420 nm 

(Fig. 1).

  Figure.1. UV-Vis of ethanolic extract and of Ag nanoparticle by Cordia myxa plant. 
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 SEM assay

 SEM technique occurred employed to visualize 
the shape and size of leaves extracted nanoparticles. 

Dried powder of the leaves extracted nanoparticles 

was placed on carbon-coated copper grid. The SEM 

characterizations of the synthesized NPs was shown 

in figure2 (B), Images of SEM showed comparatively 
spherical shape NPs formed with diameter variety 

(70-178) nm. The nanoparticles were examined under 

various magnifications power. While ethanolic extract 

by Cordia myxa plant extract shown in figure 2A.

 FTIR assay 

 Beneficial groups of the extract were determined by 
FTIR. The ethanolic extract showed the bands 3448.84 

cm-1 due to phenolic, 2934.18 cm-1 due to C=H, 1634.06 

cm-1 due to C=O , 1655.98, 1610.61 due to C=C, 1516.10, 
1454.38,1342.50 cm-1 due to C=H,1147.68, 1033.88, 

1232.55 due to C-O appeared in Fig. 4. Whereas the 
same result was presented with nano-extract but absence 

the bands at 1734.06, 1654.98, 1512.24 due to the silver 

ions were redacted Fig. 3 B. 
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Preliminary Phytochemical Screening of plant 

extract:

Cordia myxa leaves extract: Preliminary 

Phytochemical Screening Based on the preliminary 

screening tannins, Flavonoids Ferric chloride test, 

Phenol, Alkaloids, Volatile oil, Saponins, were 

present in Ethanolic extract of Cordia myxa . Greenish 

(steroids), yellow to colorless (flavonoids), and dark 
green color suggest the presence of tannins and 

phenolics, respectively. The existence of volatile oil by 

yellow precipitate, yellow or reddish brown alkanoids, 

and yellow precipitate flavonoids is indicated by the 
formation of precipitate, such as yellow precipitate, 

while the presence of saponins is indicated by the 

persistence of frothing (Table 1).

Table 1 : Phytochemical Screening of Cordia myxa leaves plant. 

NO. Constituent  Presence(+) absent(-)

1 Tannins +

2 Saponins +

3 Phenol +

4 Alkaloids Wagner’s test +

5 Flavonoids Ferric chloride test +

6 Volatile oil +

7 Glucosides -

Antioxidant activity of Cordia myxa leaves plant 

  The DPPH was exhibited relational to the rise of concentration. The free radicals were given 55.40, 64.50, 

75.54, 85.55 by the concentration of 0.2,0.4,0,6 and 0.8 μg/ml in table 2. 

 Table 2. DPPH radical scavenging of Cordia myxa leaves.

P ≤
Concentration

(mg/ml)

DPPH Radical 
Scavenging Activity 
% of Nano-extract

Concentration
(mg/ml)

Ascorbic 
acid 

(positive 
control)

DPPH Radical Scavenging 
Activity %

of ethanolic extract 

0.0010.255.40 0.29343.20 

0.0010.464.50 0.454.44

0.0010.675.54 0.665.50

0.0010.885.55* 0.83.517 
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All the species showed a high antioxidant activity 

and DPPH radical action, which occurred probably due 

to the presence of high content of tannins, flavonoids, 
xanthones and benzophenones [10] and these constituents 

have been suggested to act as antioxidants [9]. Increased 

phenolic elements, such as flavonoids, phenolic acids, 
and phenolic diterpenes, increased DPPH radical 

scavenging activity. Many hydroxyl groups, including 

the O-dihydroxy group, are present in these phenolic 
components, which have a strong radical scavenging 

and antioxidant impact [10]. Phenols, Flavonoids and 

Alkaloids isolated from leaves of plant , decreased the 

cancer cells, induction apoptosis and use as anti-oxidant. 

Ag-NPs are acting as donors of electron re-joining 
through free radicals to alteration them to products 

more stable which can conclude radical chain reaction. 

Also, Ag-NPs related fine with the activity of radical 
scavenging [16].

Evaluation of Antimicrobial activity: 

Figure 4.B shows the nano extract of Cordia myxa 
was presented top effect with E.coli by inhibition zone 
(15.33mm), S. aureus (14.mm) ,While, This result be 
same with ethanolic extract, the inhibition zone reached 
to (12.5mm) with E.coli and S.aureus to(11.50 mm) in 
figure4 A. The activity of Cordia myxa extract against 
bacteria was credited from phytochemical materials like 
Alkaloids, Flavonoids, phenolics, and tannins which 
affect bacteria[10]. In Figure (4A,B) was exhibited 
differently in antibacterial action related to the cell wall 
structure of gram negative and gram-positive bacteria[17]. 
The nano-silver mechanism was indistinguishable, 
but There is numerous readings commend that, the 
phosphorus and sulfur were affected by Ag+, thus in 
DNA Ag+ will relate with phosphorus moieties and 
causes mutation of DNA, The sulfur proteins were found 
in the cell membrane of bacteria and react with Ag+ 
that’s lead to the destruction of bacteria [4].

Figure 4.  (A) Ethanolic extract and  (B)nano extract  include antibacterial activity against S. aureus  and 
E.coli at different concentrations. 0.2, 0.4, 0.6, 0.8 and 1(stock)  µgmL-1, Control.

Anticancer activity of Cordia myxa nano extract. 

Cordia myxa nano extract were tested for their 

cytotoxicity against cancer lung cells. The ability of the 

Cordia myxa nano extract to prevent the proliferation of 

cancer cells was used to measure their antitumor activity. 

The results of this study revealed that against the human 

lung (A549) cancer cell lines had a highly important 

cytotoxic activity. The findings indicate that Cordia 

myxa nano extract have the ability to inhibit cell line 

formation, and that this effect is dose dependent. Figures 

5 A&B was exhibited the role of Cordia myxa nano 
extract against lung cancer. Although the mechanism 

is not understood, it has been theorized that the high 

levels of ROS reactive of oxygen species will stimulate 
the mechanisms of cells stress and the production of 

ROS was sensitized cancer cell to apoptosis[18]. The 
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sensitivity of A549 cell line to Cordia myxa nano extract 

appeared to be dose dependent, resulting in a significant 
decrease in viable cells viability that reached to a 

maximum inhibition with 2.6 mg/ml on concentration 

of Cordia myxa nano extract. The sensitivity of this 

cell line to 2.5/ml of Cordia myxa nano extract in 

comparison to untreated cell line as control. Inhibitor 

ratio of A549 cell line by Cordia myxa nano extract 

different concentrations. The IC50 for A549 was 98.48 

µg/ml and that differ significantly (P< 0.0001) from the 
IC50 for WRL68 which was 326.6 µg/ml.

Conclusions 

The size and shape of Cordia myxa nano extract 

were determined using SEM, UV, and FTIR. Cordia 

myxa nano extract has antibacterial activity against 

(G+ve) and (G-ve) bacteria, the ability of Cordia myxa 

nano extract to destroy cell lines A549 human (lung 

cells) was determined to be greater than 75%, and 

addition antioxidant.
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Abstract

  This experiment was conducted at the poultry farm of the college of Agriculture, University of Al-Qasim 
Green the experimental field during twelve weeks from 1/ 9 / 2020 to 23/ 11/ 2020, the study was aimed to 
know the effect of adding alcoholic and nano alcoholic extract of Moringa oleifera leaves to drinking water 
on the biochemical blood traits for laying hens Lohmann brown. The experiment included 120 laying hens 
of Lohmann brown at the age of 50 weeks, the feed was provided according to the standard requirements 
mentioned in the Lohmann Brown Layer Managements Guide and distributed randomly to 15 pen with 5 
experimental treatments for each treatment of 24 birds. Each treatment included three replicates per 8 birds.          

Key words: alcoholic extract, nano alcoholic extract, Moringa oleifera, laying hens.

 Introduction 

The plant kingdom is rich in its secondary products 

distinguished by its vital activity and its physiological 

effect as a treatment against incurable diseases that afflict 
humans and animals (1). Medicinal plants and herbs have 

benefits that have been recognized by humans thousands 
of years ago due to the belief that they are reliable and 

more effective compared to traditional medicines (2). 

Among these plants is Moringa oleifera, whose scientific 
name is Moringa oleifera in the Arabs. It is called the 

miracle tree or the tree of life because one seed gives 

a tree up to five meters in height in its first year and is 
widespread throughout the tropics (3). Its effectiveness 

lies in containing Flavonoid, Saponins, Tannins, 

Terpenoids Sterol glycoside, (4), tolerates drought and 

salinity, and is characterized by rapid growth (5). Its 

leaves are considered edible and are of great nutritional 

value and therapeutic value due to their rich content of 

vitamins ( A and C) minerals, especially calcium and 

potassium, and they contain many antioxidants, amino 

acids and carotenoids (6). As for toxic metals such as 

mercury, arsenic and cadmium, they are absent from 

leaves Moringa oleifera (7). The alcohol extracts of 

Moringa leaves also have important biological properties 

and these properties differ according to the type of 

solvent used to extract the active substances that these 

leaves contain (8), where (9) showed that the alcoholic 

extract of Moringa leaves has a significant and more 
effective effect. On pathological bacteria compared to 
aqueous extract. In recent years, the poultry industry 
has witnessed multiple technologies, the most important 

of which is nanotechnology, which is a promising and 

emerging technology that has enormous potential for 

a revolution in the poultry sector around the world. 

This technology has been used in the field of poultry 
feeding on a large scale (10; 11) and nanoparticles in 

general. It has dimensions between (1 - 100) nanometers 

approximately, so these nanoparticles can bypass the 

physiological methods of distributing and transporting 

nutrients through tissues and cell membranes, and 
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nanotechnology is developing new products and the 

possibility of reformulating traditional materials to 

give effective results (12). While the volume of the 

material is very low and this leads to the formation of 

new physical properties, and these characteristics allow 

the nanomaterials to be used in a wide range of fields 
including health, pharmacy, industry and other unlimited 

fields (13). Due to the lack of studies on the addition of 

alcoholic and nano alcoholic extract of Moringa oleifera 

leaves for laying chicken drinking water this study came 

to determine and evaluate the efficiency of alcoholic and 
nano alcoholic extract and to study the extent of their 

effect on the biochemical blood traits for laying hens 

Lohmann brown 

Material and Methods

This experiment was conducted in the field of 
Animal Production Department, College of Agriculture 

/ Al-Qasim Green University for the period from 

1/9/2020 until 23/11/2020 for the purpose of studying 

the effect of adding alcoholic and nano alcoholic extract 

of Moringa oleifera leaves on some blood parameters 

for laying hens Lohmann brown. In this experiment, 120 

laying hens of the Lohmann brown type at the age of 50 

weeks were used with an average weight of 1550 g and 

they were in the production stage. They were prepared 

after being vaccinated with full vaccinations and fed the 

birds with food treatments (feeds) and after one week of 

breeding as a preparatory period and adaptation to the 

hall before the start of the experiment, where data were 

not collected, laying hens at the age of 51 weeks were 

distributed on the treatments. The experiment included 

five treatments within one treatment, three replicates per 
8 birds. The hall was equipped with all its requirements 
during the breeding period and the herd was fed on the 

ration shown in the table. (1) and the amount of feed 

intake for the hen was calculated according to what is 

found in the Lohmann brown breeding guide, and the 

experiment lasted 12 weeks, and the alcoholic and nano 

alcoholic extract of Moringa oleifera leaves was added 

to the drinking water, and the temperature was recorded 

in the laying hens hall for the duration of the experiment 

daily (eight o’clock) Morning and evening using a 

thermometer, number (3) placed at the two ends of the 

hall and another in the middle of the hall, and the lighting 

system was used 14 hours of light, 10 hours of darkness, 

according to the recommendations in the breeding guide 

recommended by the Lohmann company.                        

The level of globulin in the blood serum was 

calculated in the (14). The completely randomized design 

was used to study the effect of different treatments on 

the studied traits, the significant differences between 
the averages were compared using Duncan’s Multiple 

Range Test (15) and the SAS (16) was used to analyze the 

data. 

Table (1) the production Feed materials used during the experiment and its chemical composition

percentage(%) Feed material

55.56yellow corn

29.1Soybean cake (44% protein)

2.5Premix* 

2.7Sunflower oil

8.36limestone

0.3Table salt
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1.4Di-Calcium Phosphate

0.04Lysine

0.04Methionine

100Total

Chemical analysis**

2753The energy represented in kg / kg

17.52Crude protein(%) 

0.60Available phosphorous(%) 

4.02Calcium(%) 

1.0Lysine(%) 

0.47Methionine %

0.76Methionine + cysteine% 

*Each kilogram of premix consists of: 4% crude 

protein, 550 kg energy represented, 16% calcium, 10.6% 

phosphorus, 4.0% sodium, 2750 mg manganese, 1670 

mg iron, 2670 mg zinc, 335 mg copper, 8.35 mg cobalt, 

50 mg Iodine, 6.7 mg selenium, 27 mg methionine, 27.6 

methionine with cysteine, 1,350 mg niacin, 400,000 

international units vitamin A, 85,000 mg vitamin D3, 

1,400 mg vitamin E, 100 mg vitamin K3, 85 mg vitamin 

B1, 200 mg vitamin B2, 400 mg vitamin B6 and 680. 0 

mg vitamin B12.

**The chemical composition was calculated 

according to the feed material analyzes reported in (17).   

Results and Discussion

    Table 2 indicates, in the first production period 
(52-55) weeks, a significant improvement (P≤ 0.05) for 
the second, third, fourth, and fifth addition treatments 
over the first treatment (control) in the total protein 
concentration (g / 100 ml serum), either in the productive 

period. The second treatment, the third and fourth 

treatments, recorded a significant improvement (P≤ 
0.05) over the first treatment (control), as they recorded 
the highest concentration of total protein and reached 

3.91 and 3.84 g / 100 ml serum, respectively, while the 

first treatment recorded the lowest concentration of total 
protein. As for the second and fifth treatments. There 
were no significant differences between it and the rest 
of the experiment treatments. As for the third productive 

period (60 - 63) weeks, we notice the improvement of 

the fourth treatment with a significant difference (P≤ 
0.05) over the first treatment (control), which recorded 
the lowest total protein concentration of 3.66 g / 100 

ml. While there were no significant differences between 
the second, third and fifth treatments for the first and 
fourth treatments, as for the albumin concentration (g / 

100 ml serum), the third and fourth treatments recorded 

a significant improvement (P≤ 0.05) over the rest of 
the treatments. Experience while the second treatment 

outperformed with a significant difference (P≤ 0.05) 

Cont... Table (1) the production Feed materials used during the experiment and its chemical composition
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over the first and fifth treatments, which recorded the 
lowest concentration of two albums, the first productive 
period (52-55) weeks, while in the second production 

period (56-59) weeks, the third treatment recorded the 

highest concentration of two albums, which reached 

2.06. G / 100 ml serum, with a significant difference 
(P≤ 0.05) compared to the fourth treatment, which 
recorded an albumin concentration of 1.48 g / 100 ml 

serum without a significant difference from the rest of 
the first, second and fifth treatments, and in the third 
production period, there were no significant differences 
between the experimental treatments. As for the globulin 

concentration (g / 100 ml serum), where the second and 

fifth treatments recorded a significant superiority of P≤ 
0.05 during the first productive period (52 - 55) weeks 
over the first treatment (control), which recorded the 
lowest concentration of globulin, which reached 1.54 g 

/ 100 ml. Blood serum, while there were no significant 
differences between the third and fourth treatments from 

the rest of the trial treatments, but in the second and third 

productive periods, there were no significant differences 
between all the trial treatments.

Table 2 Effect of adding alcoholic and nano alcoholic extract of Moringa oleifera leaves to drinking water on 
(total protein concentration / 100 ml of blood serum, Albumin concentration g / 100 ml of blood serum and 
concentration of globulin g / 100 ml of blood serum) for the period (52-63 weeks) (mean ± standard error)

Treatments

Total protein concentration g/ 100 ml of 
serum

Albumin concentration g/ 100 ml of serum Globulin Concentration g/ 100 ml of serum

Duration (age in weeks) Duration (age in weeks) Duration (age in weeks)

first period second 
period

Third 
period

first period second 
period

third period first period second 
period

third period

52-55 56-59 60-63 52-55 56-59 63-60 52-55 56-59 60-63

First 
Treatment

3.15 b 3.32 b 3.66 b 1.61 c 1.60 ab 2.11 1.54 b 1.72 1.55

± ±  ±  ± ±   ± ± ± ±   

0.03 0.04 0.29 0.02 0.11 0.35 0.01 0.07 0.05

Second 
Treatment

3.67 a 3.64 ab 4.14 ab 1.74 b 1.67 2.17 1.93 a 1.97 1.97

± ±   ±  ± ±   ± ± ± ±  

0.04 0.09 0.26 0.02 0.07 0.25 0.03 0.03 0.04

Third 
Treatment

3.87 a 3.91 a 4.31 ab 2.03 a 2.06 a 2.13 1.84 ab 1.85 2.18

± ±   ±   ± ±   ± ± ± ±  

0.06 0.11 0.31 0.02 0.09 0.17 0.09 0.20 0.28

Fourth 
Treatment

3.79 a 3.84 a 4.55 a 2.04 a 1.48 b 2.19 1.75 ab 2.36 2.36

± ±   ±   ± ±   ± ± ± ±   

0.11 0.15 0.20 0.02 0.28 0.03 0.12 0.34 0.20

Fifth 
Treatment

3.74 a 3.67 ab 4.02 ab 1.61 c 1.73 ab 2.15 2.13 a 1.94 1.87

± ±  ±   ± ±   ± ± ± ±   

0.18 0.19 0.12 0.0.2 0.11 0.36 0.19 0.31 0.43

Significant * * * * * N.S * N.S N.S
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The first treatment (control) is drinking water 
without any addition, the second and third treatment 

is the addition of the alcoholic extract of the Moringa 

leaves at a dose of 10 ml / liter of drinking water at a 

concentration of 1 and 2% respectively, and the fourth 

and fifth treatment is the addition of the nano alcoholic 
extract of the Moringa leaves at a dose of 10 ml / liter 

of drinking water. And with a concentration of 0.01 and 

0.02%, respectively. * It means that there are significant 
differences between the treatments at a significant level 
of P≤0.05 - NS: it means that there are no significant 
differences between the treatments 

 Table 3 there were no significant differences in 
the concentration of uric acid and glucose between the 

different treatments and in all the first, second and third 
production periods.  

 Table 3 Effect of adding alcoholic and nano alcoholic extract of Moringa oleifera leaves to drinking water 
on Uric acid concentration (mg/100 ml of blood) and Glucose concentration (mg/100ml of blood) For the 

duration of (52-63) week (Average ± Standard Erorr)

Treatments

Concentration of Uric acid (mg / 100 mL) Concentration of Glucose (mg/100 ml of serum)

Duration (age in weeks) Duration (age in weeks)

first period Second period third period first period second period third period

52-55 56-59 60-63 52-55 56-59 63-60

First 

Treatment

314.95 362.62 424.96 3.57 4.18 4.45

± ± ± ± ± ±

2.48 31.91 33.22 0.21 0.33 0.52

Second Treatment

316.78 332.45 366.44 3.66 3.83 4.22

± ± ± ± ± ±

3.23 5.17 11.91 0.30 0.34 0.16

Third 

Treatment

317.44 331.44 384.37 3.51 3.82 4.38

± ± ± ± ± ±

2.10 6.00 7.22 0.15 0.36 0.24

Fourth treatment

311.92 347.26 398.79 3.51 3.97 4.46

± ± ± ± ± ±

6.24 2.17 8.96 0.26 0.26 0.11

Fifth 

treatment

315.03 332.36 395.79 3.50 3.84 4.60

± ± ± ± ± ±

1.82 5.53 10.20 0.22 0.31 0.21

Significant N.S N.S N.S N.S N.S N.S
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 The first treatment (control) is drinking water 
without any addition, the second and third treatment 

is the addition of the alcoholic extract of the Moringa 

leaves at a dose of 10 ml / liter of drinking water at a 

concentration of 1 and 2% respectively, and the fourth 

and fifth treatment is the addition of the nano alcoholic 
extract of the Moringa leaves at a dose of 10 ml / liter 

of drinking water. And with a concentration of 0.01 and 

0.02%, respectively. - NS: it means that there are no 

significant differences between the treatments   

Conclusion

  The addition of the alcohol and and nano alcoholic 

extract of Moringa leaves to drinking water recorded 

a significant increase (p≤0.05) in the total protein 
concentration, globulin concentration, and decrease in 

albumin concentration. While there were not significant 
differences between all experimental treatments for 

the concentration of uric acid and the concentration of 

glucose.    
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Civilian Missile Injuries in Iraq after 2003, Misan as an 
Example 
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Abstracts 

A retrospective study analyzing data of patients admitted because of missile injuries over more than one 
decade in Misan, Iraq.4098 patients were involved in the study, 3550 patients sustained bullet injuries and 548 
patients sustained explosive injuries. Urban young male patients were mainly affected. Periods of political 
instability and civilian unrest were associated with increasing numbers of affected patients especially the 
years (2003-2007) and (2014-2015). Fatal injuries were due to bullet injuries rather than explosive injuries. 
In conclusions effective legislations regulating the use of weapon in the civilian life, political stability, and 
international supports are important factors that help the country to reduce the effect of this problem. 

Key words: Civilian missile injuries, bullet injuries, explosive injuries.

Introduction 

The modern war is described as three – block war 

where we expect to be providing humanitarian assistance 

in one part of the city, conducting a peacekeeping 

operation in another, and fighting in a third part of the 
city(1). The era of the post- operation of Iraq freedom 
in 2003 was characterized by a relative instability and 

civilian unrest which had been reflected as a relative 
insecurity and unsafety in the country; one of the 

important problems during this period was civilian 

missile injuries. Civilian missile injuries represent an 
important bulk of civilian traumatic deaths worldwide, 

which may range from 5% -32% of civilian traumatic 

deaths (2, 3, 4) . In this study we try to verify the problem 

of civilian missile injuries regarding the demographic 
features, the pattern of distribution of the patients and 

the periods of time that show the higher number of 

affected patients and discuss the factors that lead to this 

big problem in the area of Amarah city, Misan province 

in the south of Iraq.  

Material and Methods

Data were collected from the patients records of the 

emergency department at Al-Zahrawi surgical hospital; 

in Misan, Iraq.

These data were analyzed regarding the mechanism 

of the missile injuries (bullet injuries group and explosive 
injuries group), demographic features of the patients 
affected by the missile injuries, pattern of distribution 
regarding residency of these patients, annual distribution 

on different years, which may reflect the status of civilian 
security and safety during these deferent time intervals.

Bullet injuries refer to injuries caused by either 
gunshot (low velocity) or shotgun (high velocity) 

injuries.

Explosive injuries refer to injuries caused by car 
bomb, mine shales or non-fired missiles which are seen 
mostly in the peripheral rural areas.  

Results 

From April 2003 to December 2015, 4098 casualties 

with missile injuries admitted to the emergency 
department of Al-Zahrawi surgical hospital, in Misan, 

Iraq. Misan province population according to the basis 
of 2004 UNDP/ Iraqi Ministry of Planning population 
estimates was 787072 persons (5). 3550 (86.6%) patients 

affected by bullet injuries and 548 (13.4%) suffered 

DOI Number: 10.37506/ijfmt.v15i3.16627
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from explosive injuries. Male patients (84.7% for bullet 
injuries; 90.1% for explosive injuries) are affected more 
than female patients. Regarding the age, patients in 

the 2nd ,3rd,and 4th decades are mainly affected in both 

groups (bullet and explosive injuries) , which reflects 
the impact of the problem on active groups of the 

community (Figure1). Regarding the residency, missile 

injuries (bullet and explosive injuries) affect urban areas 
more than rural areas in both groups (Figure 2). Annual 

distribution of bullet injuries, shows peaked increase 
in years 2003-2007, (this period was characterized by 

civilian insecurity and political instability), another peak 

seen in the years 2013-2014 (Figure 3). Iraq passed 
through a period of political instability and civilian 

insecurity during the years 2003- 2007, another period of 

insecurity occurred during the years 2014 -2015 onward 

with invasion of Daesh (ISIS) to the northern part of the 

country this explanation is less clear in case of explosive 

injuries (Figure 4). Death on scene reflects either the 
patient was severely injured or injury was affecting 
the vital structures, this was seen in 49 casualties, all 

of them were due to bullet injuries, patients in the 3rd 

and 4th decades are mainly seen in this group (Figure 5). 

The sites of injuries were mainly due to cerebral injuries 
in 17 patients (34.7%), thoracic injuries in 14 patients 
(28.6%), the limbs 9 patients (18%). Those patients with 

limbs’ injuries were suffering from vascular injuries and 
severe exsanguination (Table 1).  

 

Figure 1: Age distribution of patients with civilian missile injuries  
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Figure 2: Residency of patients with civilian missile injuries  

Figure 3: Annual distribution of patients with bullet injuries   
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Figure 4: Annual distribution of patients with explosive injuries   

Figure 5:Death on scene, age of patients 
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Table 1. Death on scene, site of injury

Site of injury No. of patients %

Abdomen 4 8.2

Chest 14 28.6

Limbs

18.4Upper limbs 3

Lower limbs 6

Head 17 34.7

Neck 3 6.1

Back 1 2

Multiple sites 1 2

Total 49 100%

Discussion

Following the invasion of Iraq by collision forces 
in 2003 , the country passed through different periods 

of civilian unrest which arises from the principles of 

the recent war ,that depends on rapid high intensity 

military action, that leave civilian mass population 

lives at relatively unstable circumstances which results 

in the reduction of personal security, and non-effective 

application of legislation which arrange the social 

relations and civilian peace. 

A second important factor is the wide spread of 

weapon (of different types) within different levels of 

the community, and the absence of effective legislations 

that regulate the use of these weapons in the civilian life 

throughout the country. 

This study is trying to verify the spectrum of an 

important problem that arises in Iraq after 2003, that is 
the civilian injuries caused by missile agents, whether 
bullet, shales or fragments of non-fired missile, which 
accidently gate fired by civilian activities (accidental 
hits, or manipulated by children accidently). 

In this study, bullet injuries were responsible for 
84.7% of injured patients, whereas the reminder were 
caused by explosive injuries. A reverse picture was seen 
in 1991 invasion of Iraq (gulf war), because it was more 
to be a military battle field, than civilian battle field in 
which the study was done after 2003 (6). 

The study shows that male subjects are affected 
more commonly than female subjects, because they are 
involved in outdoor activities more than females so they 

are more exposed to injuries.

Middle aged patients in the 2nd, 3rd, and 4th decades 

of life are affected by missile injuries more than other 
age groups in both sexes, this reflects that the problem 
is mainly affecting the active groups in the community. 

These results, were seen in another studies, as Jeffrey M. 

Nicholas, et al they showed penetrating bullet injuries 
affect mainly young urban males(7,8,9) .

Annual distribution of bullet injuries in this study 
reveals two peaks, the first during years 2003-2007, a 
second peak during years 2014-2015, these two periods 

were characterized by civilian unrest in the country, 

whether by political reasons for the first peak or because 
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of the invasion of groups of Daesh(ISIS) (Islamic radical 

groups that invades large areas in the country on year 

2014). A similar picture was seen in a study by Gilbert 

Burnham, that a maximum number of violent deaths in 

Iraq (all over the country) was in the period from April 
2003-to June2006 (10) . Another data from the Multi-

National Corps-Iraq (MNC-I) estimated that the civilian 
casualty rate at 117 deaths per day between May, 2005, 

and June, 2006 (11, 12, 13, 14).

For those patients who died on scene, middle age 

were mainly affected and the commonest site of injury 
was cerebral injuries (head injuries), thoracic injuries 
and injuries to the extremities. 

 Brett D. Owens et al, and Sean P. Montgomery 
et al, both studies reported that wounds’ distribution 

in Operation Iraqi Freedom and Operation Enduring 
Freedom, the commonest site of injury was seen in 
extremities (54.1%),then head injury (29.4%) (15,16) 

. Howard R. et. al, in their study of profile of combat 
injury, showed that one tenth of deaths were caused by 
hemorrhage from wounds in the extremities(17) . 

The study shows that fatal injuries was due to bullet 
injuries rather than explosive injuries, this phenomena 
is seen in most of modern conflicts, as seen by study 
in Somalia by Robert L. Mabry, et al, they found that 

gunshot injuries especially if associated with fracture 
,nerve or vascular damage, were mostly fatal injuries 
(18) . Where as in other studies, fragment injuries were 
responsible for the largest fraction of survivable injuries 
which were mainly affecting the non-vital areas of the 

body and were typically less severe(19, 20, 21, 22, 23, 24,25) . 

Conclusions 

Effective legislations should be established in the 

country to regulate and limit the use of weapons in the 

civilian life. Political stability should be enhanced as it 

has important effect on the community security to reduce 

this type of injuries. International supports should be 
applied to the country to gate rid of non-fired missiles 
and mines which are of great risks for civilian activities.
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Abstract

To investigate the impact of dexamethazone (Dx) with or without spiramycin (Sp.) in controlling the mortality 
rate of broiler farms infected with infectious bronchitis (IB), two experiments were conducted. In the first 
pilot experiment, 750 broiler chicks (Ross) were divided into control (C) and two treated groups received 
Dx and Sp (G1) or only Sp (G2), respectively. Second experiment was conducted on five selected broiler 
farms (6000 chicks each), two farms were kept without treatment as a control, whereas other farms were 
treated with a combination of Dx and Sp. All birds were vaccinated against Newcastle disease (ND), avian 
influenza (AI), infectious bronchitis (IB) and infectious bursa disease (IBD), and monitored throughout 
the experiment to detect any respiratory sings. The treatment protocol was started when respiratory sings 
appear. Blood samples were collected at day 5 of treatment from jugular vein and serum was to assess 
aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline phosphatase (ALP) and 
to detect the antibody titer for the deferent vaccines by ELISA. The result showed significant decrease of 
mortality rate in G1 group among experimental groups and insignificant differences of liver function tests 
and immune response to the vaccination against ND and AI. It can be concluded that using a combination of 
dexamethasone and spiramycin has an efficient effect to protect broiler chicks against infectious bronchitis 
by decreasing the mortality rate with no immune suppression. 

Key words: Dexamethasone, spiramycin, broiler, infectious bronchitis, mortality rate.  

Introduction 

Poultry is a fast growing field worldwide. In 1971 
market share poultry meat is about 2-2.5%, which 

increase to 25% in 2010[1]. In spite of poultry growth 

throughout the world, various infectious pathogens 

influenced this sector of animal production like infectious 
bronchitis virus (IB)[2]. In chicks, IB virus is considered 

as an acute and highly contagious [3], where it causes 

a respiratory illness in chicks characterized by gasping, 

sneezing, tracheal rales, sinus inflammation, decrease 
body weight gain, puffy swollen eyes and coughing [4]. 

Many vaccine strains and various vaccination protocols 

are used to control this disease but the virus is difficult 
to control due to the absence of cross-protection among 

the different serotypes of the virus, so the failures of 

the vaccines is caused by antigenic variants that differ 

between vaccine strain and pathogenic strain, although 

the disease severity varies from flock to flock and place 
to place[5].

Although multiple types of virus strains have been 

used in the production of vaccines, such as 4/91, H120 and 

Ma5 strains, outbreaks still occur with high mortality rate 

in broilers with specific respiratory characteristic sings 
with or without neuropathogenic lesions[6]. [7] reported 

that 92.1% of samples collected from poultry flocks 
with severe respiratory signs in Iraq were infected with 
infectious bronchitis virus. Therefore, they concluded 

that there is a high prevalence of IB disease in Iraqi 
commercial broiler flocks. Morbidity of IB infection 
reach to 100%, while mortality rate range from 25-30 
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% but may reach to 80% depend on many factors related 

to host and/or virus and environment (immune status, 

strain, virulence, cold and heat and ammonia or dust)
[8]. The post mortem changes in broilers show different 

types of exudate in trachea which started with serous to 

catarrhal and ended with caseous exudate that cause signs 

of neck stretching due to air passages obstruction[9,10]. 

Dexamethasone is a synthetic glucocorticoid with 

anti- inflammatory action. Its anti-inflammatory 
action is complex but primarily through inflammatory 
cells inhibition and suppression the mediators of 

inflammation, therefore, permeability of capillaries will 
decrease and increase lysosomal stability, while in lung 

it increase surfactant levels and pulmonary circulation 

improvement[11]. As a treatment, dexamethasone has a 

wide variety of uses in the medication field such as asthma 
and drug hypersensitivity reaction[12]. Spiramycin is a 

member of macrolide, firstly isolated from Streptomyces 

ambofaciens cultures. It is a broad spectrum antibiotic 

against gram-negative and gram-positive bacteria and 

also active against other organisms such as Chlamydia 

trachomatis, Legionella pneumophila, Toxoplasma 

gondii and Mycoplasma pneumonia. Spiramycin is 

also used as a growth promoter [13,14]. This study was 

conducted to investigate the impact of dexamethasone 

in control the mortality rate in broiler checks suffering 

from infectious bronchitis infection.

Materials and Methods

This experiment was carried out at the animal house 

of the College of Agriculture, Sumer University, Iraq 
and in five selected broiler farms in the surrounding 
region, throughout the period extended from February 

25, 2020 to May 15, 2020.

Experimental design:

Seven hundred and fifty unsexed Rose chicks one 
day old were randomly allocated into three groups (250 

per each) and were individually weighed. All chicks 

have been vaccinated against the most common diseases 

in the region (Newcastle, avian influenza, infectious 
bursal disease and infectious bronchitis; FATRO S.p.A 
Italy). This experiment was extended from February 

25, 2020 to March 28, 2020. The selected region to 

perform this experiment was known as an area that 

affected by infectious bronchitis (IB), therefore, the 

chicks were monitored, throughout the experimental 

period, for any respiratory signs which could be appears 

that related to IB, such as dyspnea, asphyxia, runny 

nose, eye expansion with tears, increase mortality and 

postmortem lesion (bronchial bifurcation caseous plug, 

serous catarrhal or caseous exudate in the trachea, nasal 

passages and sinuses). When one or more of this signs 

are appear on the chicks, the protocol of the treatment 

started and extended for 5 consecutive days. Five days 

after the onset of respiratory sings, the diagnosis was 

confirmed by ELISA technique. Field experiment was 
carried out in a five selected broiler farms (6000 chicks 
per each) at Al-Refaae city, Thi-Qar province, Iraq. This 
experiment extended from April 10, 2020 to May 15, 

2020. Food and water were supplied ad-libitum. Started 

diet was contain 23% protein and 3010 Kcal/kg and 

grower diet was contain 21% protein and 3100 kcal/kg. 

The diet composed from soybean, wheat, corn, minerals, 

multivitamin, methionine, Di-calcium-phosphate, 

choline chloride, vegetable oil and lysine. If any of the 

monitored signs are appear in a flock, the protocol of the 
treatment started and continued for 5 consecutive days. 

At day 5 of treatment blood was collected (from Jugular 

vein) and serum was separated to assess AST, ALT, 

and ALP (by spectrophotometric method) and antibody 

titer for different respiratory viruses (Newcastle; ND, 

Avian influenza; AI, and Infectious bronchitis; IB were 
assessed by ELISA technique. 

Treatment protocol: 

Dexamethasone (0.15 mg /kg) was used with or 

without spiramycin (200g/ 200L of drinking water, 

since each 500 g. contain 50 g. spiramycin adipate) to 

treat the secondary bacterial or mycoplasma infection 

according to the manufacturer (SAVCO. Syria). Chicks 
were divided into three groups as follow:

1. Control group: 250 chicks received drinking 

water only

2. Treated group1: 250 chicks received 
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dexamethasone and spiramycin in drinking water.

3. Treated group2: 250 chicks received spiramycin 

in drinking water. 

In the second experiment the broiler farms were 

divided in to two groups, tow farm were considered 

as control and the other three farm were received the 

treatment when any respiratory sings were appeared. 

Statistical Analysis 

The results were expressed as mean ± SD. One way 
analysis of variance (ANOVA1) and Newman-Keule 
were used to compare between experimental groups for 

the first experiment, while in second experiment, t-test 
was used to compare between experimental groups. 

Difference at a level of p<0.05 was considered as 
significant. Statistical analysis was performed using the 
GraphPad Prism-version 5 (Graph Pad Software, Inc. 

California, USA).  

Results

The result of the present study showed significant 
(p≤0.5) increase in the mortality rate of control group 
compared to other groups of the experiment after two 

days of the appearance of respiratory signs (table 1), 

whereas the mortality rate of treated group decreased 

significantly (p≤0.5) after two days of treatment. At 
the fifth day of treatment, treated group1 recorded the 
lowest rate of mortality (p≤0.5) compared with other 
studied groups. 

Table1: Effect of dexamethasone and spiramycin on mortality rate in broiler infected with infectious 
bronchitis.

Age
Groups

C T1 T2

14 days 2 a 3 a 1 a

15 days 12 a 13 a 14 a

16 days 24 a 18 c 21 b

17 days 50 a 10 c 35 b

18 days 70 a 2 c 35 b

Different small letters denote significant difference (p≤0.05)

The findings of the liver enzymes activities (shown in table 2) revealed insignificant (p≥0.5) differences of AST, 
ALT, and ALP. 

Table2: Effect of dexamethasone and spiramycin on the activity of liver enzymes.

Liver enzyme
Groups

C T1 T2

AST 8.8 ±0.6 a 9.5 ±0.4 a 8.5 ±0.5 a

ALT 28 ±0.8 a 30 ±0.1 a 31 ±0.1 a

ALP 1670 ±13 a 1756 ±10 a 1692 ±15 a
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Similar small letters denote insignificant difference 
(p≥0.05)

Antibody titers against ND, AI, and IB (table 3) after 

five days of the appearance of respiratory sings showed 

homogeneity of the samples values. The results of both 

ND and AI diseases recorded an acceptable standard 

deviation from the mean of the values, while the results 

of IB titers recorded highly variations among the values 

of samples with a large standard deviation. 

Table3: Mean titer of broiler serum against ND, AI, and IB 5 days after the appearance of the respiratory 
sings.

Disease

Groups

C T1 T2

ND 925 ±43.1 894.4 ±21.55 970.1 ±23.12 

AI 1022.2±63.46 1016.3±39.71 1053.4 ±42.07 

IB 6965.2± 5807.4 2290.6±2284.7 2108.2±1991.6

The finding of mortality number in the field (broiler farm), clarified in table (4), recorded significant (p≤0.5) 
increase of untreated farms, 2 days after the start of mortality elevation compared to that received the treatment. 

Table 4: Effect of dexamethasone and spiramycin on mortality rate in broiler farms.

Mortality NO.

Farm
No. of 
chicks

age
d. 1 of 
treat.

d. 2 of 
treat.

d. 3 of 
treat.

d. 4 of 
treat.

d. 5 of 
treat.

Total 
mortality

Treated Farms

1 6000 19 30 150 155 75 20 430

2 6000 23 60 200 225 120 40 645

3 6000 29 29 40 190 180 85 524

Mean 39.66a 130 a 190 a 125 a 48.33a 1599 a

Non-treated 
farms

4 6000 15 50 250 443 612 850 2205

5 6000 18 65 302 723 1040 1075 3205

Mean 57.5 a 276 b 582 b 826 b 962.5b 2705 b
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Different small letters (between the means of each 

columns) denote significant difference (p≤0.05) 

Discussion

The finding of the present study recorded significant 
decrease in mortality rate in treated group compared to 

non-treated groups or farms. There is no available study 

on the effect of dexamethasone in animal model but our 

finding agreed with [15] whose reported that corticosteroid 

provided a therapeutic effect in COPD patients 
(chronic obstructive pulmonary disease) by inhibiting 

bronchoconstriction, promoting bronchodilation, 

suppressing the immune response and overall anti-

inflammatory effect. World health organization[16], 

accept the trial results from United Kingdom which 

reported that dexamethasone can lifesaving for critically 

ill patients with COVID-19 (corona virus disease 2019). 

Infectious bronchitis cause post mortem changes 

in broiler showed accumulation of different types of 

exudate in trachea which started with serous to catarrhal 

and ended with caseous exudate that cause signs of neck 

stretching due to air passages obstruction [9,10]. The 

effect of corticosteroid in the treatment of respiratory 

disorders had been explained by many researchers. 
[17] reported that corticosteroid reduce the levels of 

leukotrienes and therefore promote bronchodilation 

and relive airways obstruction. Systemic and injectable 
corticosteroids act in a similar way and their chief 

effects is reduction of airways inflammation by blocking 
the NFkB (nuclear factor kappa-light-chain-enhancer 

of activated B cells) pathway as well as reduction the 

expression of the enzyme phospholipase A2, which 

result in reduced synthesis of arachidonic acid and its 

metabolites[18]. By reducing transcription of IL-4 and 

IL-5, corticosteroid inhibit eosinophil recruitment and 

activation, furthermore, by blocking the synthesis of 

IL-3 mucus secretion is also reduced, which can further 

relieve airways obstruction[19].

The immune-suppression effect of dexamethasone 

is not clear in our finding, because the result of immune 
response to vaccines recorded insignificant different 
among the groups of the experiment. These finding is 

not agreed with[20] who reported that the induction of 

immunosuppression by dexamethasone in ducks result 

in progressively declining antibodies titers to very low 

levels which may make the birds susceptible to infection 

by challenge viruses, which lead to clinical disease and 

virus shedding. These differences in finding may be due 
to the time course of treatment. 

Conclusion

According to present finding, dexamethasone can 
be used at a therapeutic dose to decrease the mortality 

rat in broiler infected with infectious bronchitis without 

harmful effect on immune response to vaccination 

program.
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Abstract

Uremic pruritus is a form of chronic itching that affects patients with advanced end-stage renal disease. It 
is one of the most common symptoms in patients with end-stage renal disease, with approximately 60–90 
percent of patients on hemodialysis (HD) experiencing it. The study aims to assess the role of interleukin-31 
and Interleukin-2 in the pathogenesis of uremic pruritus among hemodialysis patients attending the Ebn 
Sina Dialysis Center in Diyala, and Correlation between Interleukin 31 and Interleukin-2 with severity 
of uremic pruritus. A study was performed from 1 Sep 2020 to 20 Jan 2021 in Ebn Sina Dialysis center, 
Diyala Governorate. the study was conducted on 150 patients with CKD divided to two groups, 75 patients 
with uremic pruritus and 75 patients without uremic pruritus, the control groups was 26 healthy persons. 
Itch intensity was scored by VAS as mild, moderate and severe. Serum IL-31 levels and serum IL-2 levels 
were determined by the enzyme-linked immunosorbent assay methodology. The various characteristics pf 
pruritus was assessed using an interview questionnaire. MS excel package and SPSS 20 software was used 
for analysis. Among 226 HD patient excluded under 20 age and hepatitis C and Hepatitis B HD patients, 
33.8% had uremic pruritus. The patients with pruritus had higher serum IL-31 levels and IL-2 than those 
without uremic pruritus and control groups, it was statically significant. As well as the IL-31 and IL-2 
showed no significant differences among patients with mild, moderate, and severe itch. IL-31 and IL-2 play 
important role in the pathogenesis of uremic pruritus. Further studies to confirm the role of cytokines in the 
pathogenesis of UP. 

 Keywords: uremic pruritus, Itching, Interleukin-31, Chronic Kidney disease, hemodialysis, Diyala. 

Introduction

Uremic pruritus, also known as “Chronic Kidney 

Disease associated Pruritus” (CKDaP), is a form of 

chronic itching that occurs in patients with advanced 

or end-stage renal disease (1). Symptoms can be 

localized, affecting large symmetrical regions of the 

body, or they can be generalized, affecting the whole 

body. It may occur daily or near-daily (2,3). Many 

factors may cause uremic pruritus, including xerosis, 

elevated serum calcium, phosphate, calcium–phosphate 

product, hyperparathyroidism, and insufficient dialysis. 
Researchers recently confirmed that the immune 
hypothesis may be a major cause of uremic pruritus (4). 

multisystem dysfunction that is comorbid with renal 

failure. T-helper (Th)-1 cytokine and interleukin (IL)-2 

are pro inflammatory mediators that may play a role in 
pruritus. Previous research has linked interleukin (IL)-

31 to the development of UP (5). Multiple health-related 

quality-of-life outcomes, such as sleep quality, mood, 
and social function, are linked to uremic pruritus severity 
(6,7). Certain risk factors for uremic pruritus in dialysis 

patients have been discovered by researchers. Males and 

those with certain comorbidities (e.g., congestive heart 

failure, hepatitis C infection, neurological disorders, and 

higher serum calcium/phosphorus levels) were found 

to be more frequently affected (6). Despite modern day 

dialytic management, 60% of dialysis patients experience 

itching and approximately 30–45% experience moderate 

or severe/extreme pruritus (6).
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Material & Methods

Study protocol

This study was conducted on HD patient to 

evaluate the levels of Interleukin-31 in-patient with 

uremic pruritus. It was performed from the period 

between September 2020 to March 2021 in in Ebn Sina 

Dialysis center/ Diyala. The number of patient in Ebn 

Sina Dialysis center in this period was 226 patients we 

excluded the age under 20 and hepatitis c and hepatitis so 

the study conducted on 150 patients (75 with UP and 75 

without UP). Questionnaire was prepared, distributed, 

and collected through each patient and control group. 

Patients answer on the questions of questionnaire in 
Dialysis Center. For each case of Uremic Pruritus, 

a questionnaire was applied to obtain demographic 
information regarding age, sex, duration of Dialysis, 

number of dialysis session per week, number of hour of 

dialysis session per day, severity of uremic pruritus. 

Ethical considerations

Diyala Medical College and Health Directorate 

of Diyala Iraq, approved this study. The patients and 
control endorsements to the questionnaire in the study 
and blood sample.

Blood sample

All patients were examined by a dermatologist 

referred from Ebn Cina Dialysis Center. Blood sample 

was taken from each participant in the study 3 ml of 

venous blood was withdrawn under complete aseptic 

condition from the cubital vein, put in gel tube and 

allowed to clot at room temperature. the samples were 

centrifuged at 3000 rpm for 15 min and the obtained 

serum divides in to two Eppendorf tube then kept frozen 

at −20°C to be analyzed by ELISA technique later for 
Interleukin-31 and Interleukin-2.

Detection of Human interleukin 31 (IL-31) 

For in vitro diagnostic used Abbexa Ltd, Cambridge, 

UK. Human Interleukin 31 (IL-31) ELISA Kit (Cat 

No: abx251292). For quantitative detection of IL-31 in 
Human serum. 

Detection of human Interleukin-2 (IL-2)

For in vitro diagnostic used Abbexa Ltd, Cambridge, 

UK. Human Interleukin-2 (IL-2) ELISA Kit (Cat No: 

abx152027). For quantitative detection of IL-2 in Human 
serum. 

Statistical Analysis

Data procession software package is used SPSS 20 

for windows. Data are expressed as mean ± standard 

error (M ± SE). Differences between means of two 

major groups are analyzed by using t-test and the 
significance is tested at two- tail Pvalue. However, 
differences among subgroups are analyzed by using 

one-way analysis of variance (ANOVA), then if 
there are significant differences, they are analyzed by 
least significant difference (LSD) test. The Pvalue of 
differences <0.05 is considered significant. Pearson 
correlation (R) accounted to explain type and strength of 

relationship between variables. A level of significance 
of α=0.05 was applied to test. Using SPSS version (21) 

statistical peak age of social science version.

Results 

Characterization of Pruritus Patients under 

hemodialysis session 

Table 1 shows the general characteristics of uremic 

pruritus patients under HD session, include (duration of 

hemodialysis, age, sex, type of itch, and severity), also 

the most important risk factors for kidney failure. 



5488    Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

Table (1) Characterization of uremic pruritus patients under hemodialysis treatments

Characters Pruritus Patients under hemodialysis treatments N = 75

Age (year) Range (20-75)

Duration of Hemodialysis
More than 6 months N= 42

Less than 6 months N= 33

Sex
Men N= 45 (60 %)

Women N= 30 (40 %)

Type of itch
Localize N= 49 (65.3 %)

Generalize N= 26 (34.6 %)

Severity of itch

Mild N= 13 (17.3 %)

Moderate N= 42 (56 %)

Sever N= 20 (26.6 %)

The Results among patients under hemodialysis with uremic pruritus and without uremic pruritus.

The results were comparing among three groups uremic pruritus patients without uremic pruritus who taking 

regular hemodialysis sessions and control. 

Cytokine levels in Patients with uremic pruritus and without uremic pruritus.

The results of the statistical analysis showed no any significant differences in the level interleukin-2 and 
interleukin-31 in hemodialysis patients without uremic pruritus (179.39 ± 21.19 pg/ml, and 39.01 ± 4.74 pg/ml 

respectively) when compared with control (73.55 ± 10.32pg/ml, and 25.49 ± 3.55 pg/ml respectively) p-value 0.183, 

but increase significantly in hemodialysis patients with uremic pruritus (339.07 ± 57.55 pg/ml, and 55.87 ± 5.36 pg/
ml respectively) when compared with control p-value 0.001 and without uremic pruritus patients p-value 0.006 (table 

2).

Table (2) Cytokine levels among patients with uremic pruritus, without uremic pruritus and healthy 
individuals.

Groups
Interleukin 2 (pg/ml)

(Mean ± SE)
Interleukin 31 (pg/ml)

(Mean ± SE)

Patients with Pruritus (N=75) 339.07 ± 57.55  55.87 ± 5.36

Patients Without Pruritus (N=75) 179.39 ± 21.19  39.01 ± 4.74

Control (N=26) 73.55 ± 10.32 25.49 ± 3.55

P-Value*

P vs W. P 0.006

C vs P 0.001

C vs W. P 0.183

P vs W. P 0.013

C vs P 0.001

C vs W. P 0.151

P value <0.05, SE stander error, 
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*ANOVA test

C control. U.P. uremic pruritus, and W.U..P without 

uremic pruritus.

The results according to severity of itch mild, 

moderate, and sever 

The results were comparing among groups dividing 

the patients with pruritus according to severity of itch 

mild, moderate, and sever itch. 

Cytokine levels among mild, moderate, and severe 

itch groups 

The results of the statistical analysis showed that 

there were no significant differences in the level of 
interleukin-2 among patients with mild, moderate, and 

severe itch (247 ± 56.21 pg/ml, 324 ± 77.43 pg/ml, and 

429.62 ± 138.47 pg/ml), p-value 0.633, 0.312, and 0.441. 

as well as the interleukin-31 showed no significant 
differences among patients with mild, moderate, and 

severe itch (50.27 ± 9.30 pg/ml, 64.10 ± 8.28 pg/ml, and 

42.22 ± 7.47 pg/ml respectively), p-value 0.348, 0.626, 

and 0. 085 (Table 3). 

Table (3) Cytokine levels among mild, moderate, and severe itch groups

Groups
Interleukin 2 (pg/ml)

(Mean ± SE)
Interleukin 31 (pg/ml)

(Mean ± SE)

Patients with mild itch (N=13) 247 ± 56.21 50.27 ± 9.30

Patients with moderate itch (N=42) 324 ± 77.43 64.10 ± 8.28

Patients with severe (N=20) 429.62 ± 138.47  42.22 ± 7.47

P-Value*

MI vs MO. 0.633
MI vs S 0.312

MO vs S 0.441

MI vs MO. 0.348
MI vs S 0.626

MO vs S 0.085

P value <0.05, MI mild, MO moderate, and S severe 

*ANOVA

Discussion

 Uremic pruritus refers to the common and 

distressing symptom of persistent itch experienced 

by many patients with chronic kidney disease (CKD). 

Pruritus is the most common skin manifestation of 

kidney disease, affecting both patients with non-dialysis 

CKD and those with kidney failure on dialysis (8). In our 

study cytokines levels (interleukin-2, interleukin-31) 

showed increase significant differences in hemodialysis 
patients with uremic pruritus when compared with 

control and without uremic pruritus patients, but the 

study showed no any significant differences the level of 
IL 2 and IL 31 in hemodialysis patients without uremic 

pruritus. ESRD patients can considered an immune 

compromised patient as they have increased the risk of 

infection (9), As renal function declines, uremic toxins 

and cytokines increase, causing significant oxidative 
stress and the release of inflammatory cytokines. The 
retention of uremic toxins, as well as interactions 

between blood and dialyzers during hemodialysis, are 
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thought to affect both the innate and adaptive immune 

systems, as well as altered cytokine balance (10). Gibbes 

et al found that IL-31 was elevated in variety of skin 

conditions associated with itching (11). Some studies 

explain the Overexpression of IL-31 associated with 
promotion of sensory neuronal outgrowth like a study 

of Feld et al (12), and stimulation like Furue et al (13) 

study, provide increase sensitivity to minimal itch 

inducing stimuli which can result in sustained pruritus. 

Expression of IL-31 in skin is also associated with a 

profound repression of the filaggrin protein, which is 
a critical in the differentiation of keratinocytes and the 

skin barrier maintenance (14). While in Egypt Haggag et 

al found no significant elevation was detected in the IL-
31 level in patients with UP as compared with patients 

without pruritus (15). In Taiwan Ko et al demonstrated a 

significant increase in IL-31 in hemodialysis patients with 
UP compared with those without UP (10). Many studies 

give a suggestion to the reason of why IL-2 elevated, 

Smith et al showed the release of IL-6, IL-1β and TNF-α 
make the lymphocytes to synthesis IL-2 (16). In a study 

to Vink et al suggested that activation of central pruritus 

center in CNS and/ or activation of central or peripheral 

opoid µ- receptors, increase serum level of IL-2, which 

may result in the role of IL-2 in UP among HD patients 
(17). A study to Kimmel et al which they showed that 

contact of blood with dialyzer membrane result in 

degranulation of leukocytes and release inflammatory 
mediators (18). previous study in Iran by Fallahzadeh et 

al showed increase in interleukin 2 in the pruritus group 

was higher than in the non-pruritic group (19). In Egypt 

Banha, Shafei and Nour found increase in serum IL-2 

in pruritus patients when compared with hemodialysis 

patients without pruritus and control (20). In present 

study the result showed that there were no significant 
differences in the level of interleukin-2 among patients 

with mild, moderate, and severe itch. As well as the 

interleukin-31 showed no significant differences among 
patients with mild, moderate, and severe itch. IL-31 

was found to be elevated in variety of skin conditions 

associated with itch, (11), but it did not have a correlation 

with itch severity score or death during the follow up 

period, it can be explained by the complexity of pruritus 

pathogenic mechanisms which involves many mediators 

and mechanisms. In contrast, in a study to Ko et al they 

demonstrated a positive exposure-response relationship 

between IL-31 levels and VAS scores of pruritus 

severity (10). The result that the serum levels of IL-31 

correlated with pruritus intensity indicates that aberrant 

immune reactions may be important in the pathogenesis 

of uremic pruritus. Pranata et al found that there is a 

significant positive correlation was obtained between 
serum level of IL-2 and severity of uremic pruritus. 

These differences between the hemodialysis and pruritus 

groups were not statistically significant (20). 

Conclusion

UP is a serious problem in dialysis patients, with 

complex pathogenesis involving various mediators. IL-

31 and IL-2 was found to be elevated in HD patients 

with UP. The elevated IL-31 and IL-2 levels were not 

correlated with severity of itch. 
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Abstract

Juglans regia is one of the medicinal plants widely applied in many applications due to its pharmacological 
value and desirable characteristics of its parts. Hence, there is a motivation of medicinal and cosmetics 
applications. In this paper, the crude aqueous extracts from Juglan regia bark were screened for in vitro 
antibacterial properties against clinical isolates of Periodontitis bacterial causative agents (Granulicatella 
adiacens, Staphylococcus sciuri, and Kocuria spp. The antibacterial test was carried out using the Kirby 
Bauer method. The tested extract from this medicinal plant with the different concentrations (100 mg/ml, 
250 mg/ml, 500 mg/ml) were screened. The standard antibiotics Ciprofloxacin (5 μg/ml) and Cefotaxime 
(30µg/ml) were used as controls. The extract of 250 mg/ml being more effective in action as compared to the 
others. Furthermore, Kocuria spp showed the most isolate affected by the extract. This research has revealed 
the active inhibitory effect of bark extract against all the tested isolates. This extract contains active chemical 
components that contribute to biological activity thereby assisting to combat bacterial infections. However, 
many studies need to be carried out to identify the responsible constituents for growth inhibition.

Keywords: Juglan regia bark, aqueous extract, antibacterial activity, Periodontitis. 

Introduction  

The demand is driven recently to use alternatives 

natural compounds instead of chemical ones such as 

plant extracts from medicinal and aromatic plants in 

addition to wild plants in defending diseases caused 

by different microbes fungal, bacterial, viral, nematode 

and insect 1,2. The inclination towards the use of natural 

materials as a substitute for the artificial ones has 
increased dramatically due to some consequences of 
the latter such as undesirable side effects, complexity, 

the emergence of the medicine resistance trait and 

cost benefits, competition by manufacturers 3-7. Many 
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traditional medicines are made by grounded the leaves 

or bark, and the derivative mixture may contain 

hundreds of potentially active molecules. Identifying 

such molecules and examined their effectiveness is 

well established as antioxidant materials8, anti-tumor9, 

anti-inflammatory10,11, in addition to the antimicrobial 

activity12. Juglan regia tree normally known as walnut is 

considered as one of the important medicinal plants that 

have proven to be effective in therapeutic and beauty 

fields 13). Related parts of juglan regia such as shells, 
kernel, and seed, bark have been examined by many 

researchers in various studies14. The bark of Juglan 

regia locally known as Deirum in Asia and middleeast 

countries. This medicinal part can be utilized as a tooth 

cleaner, cosmetic product for coloring the lips by women 

and the cosmetic industry15. Juglan regia bark is available 

in different sizes and shapes, fibrous and characterized 

DOI Number:10.37506/ijfmt.v15i3.16630
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with resinous, scented features16. Furthermore, Walnut 

(Juglans regia L.) bark has been determined as a 

valuable medicinal source to treat a range of diseases 

and its activity as anti-inflammatory, antioxidant, blood 
purify, anticancer, depurative, diuretic, and laxative 

activities has been revealed17. The chemical composition 

of juglan regia bark mainly compromise from various 
therapeutic components such as 𝛽-sitosterol, ascorbic
acid5, juglone, folic acid, gallic acid, regiolone, and 
quercetin-3-𝛽-L-arabinoside, flavonoids, pectic
substances, sterols and phynols18. Juglans regia L. bark 

is well recognized as a bioactive compound against fungi 

Aspergillus niger, Alternaria alternate, Trichoderma 

vierns and Fusarim solani Candida alibicans 19). The 

inhibition activity has been established not only as 

antifungal but also, its application as an antibacterial 

agent has been confirmed20. The extract of Juglans regia 

bark exhibited a broad-spectrum antimicrobial activity 

in a dose-dependent manner against some pathogenic 

bacteria such as Gram-positive bacteria (Staphylococcus 

aureus and Streptococcus mutans, Streptococcus 

salivarius), Gram-negative bacteria (Escherichia coli 

and Pseudomonas aeruginosa 21. A wide range of oral 

pathogenic bacteria is applied in many antimicrobial 

studies using natural products from medicinal plants 

for the promise to discover the potential replacement 

remedies to the synthetic antibiotics. Hence, this study 

was carried out to evaluate the antibacterial activity 

of aqueous extract of Juglans regia bark against three 
species of periodontitis bacteria. 

Materials and methods

Collecting plant samples and preparing them for 

extraction 

The stem bark was obtained from the local market, to 

be prepared by grinder and the grounded parts were kept 

at room temperature. The stock extracts solution was 

prepared from Derum (J regia L.) by dissolving (1gm) 

in 1mL to obtain dilution 500,250,100 mg / mL aqueous 
extract and then filtered by Whatman filter paper. 

Specimens Collection

In this study, 20 samples were collected from the 

Collage of Dentistry, University of Kufa, from patients 

with periodontitis. Samples were collected from patients 

with cotton rolls and carefully cleaned with sterile cotton. 

For each site, 2 paper points (30-40) were inserted into 

the periodontal pocket for 30 seconds, the pocket depth 

was equal to or exceeding (3.5-7) mm. It was then placed 
in a sterile container with saline (2 ml) and inoculated on 

the agar plates. 

Antimicrobial assay

 The isolated bacterial strains of periodontitis were 

diagnosed by the Vitek 2 system for identity and they 

were: Granulictaella adiacens, Staphylococcus sciuri 

and Kocuria spp. One colony of each isolate was 
inoculated in a brain heart infusion broth (BHI) and 

incubated for 3 hours at 37 °C to obtain culture turbidity 

with standard turbidity (0.5 McFarland standard). On 
Muller Hinton agar spread 0.1ml of the culture with 

a sterile swab, dry at room temperature for (10-15) 

minutes. Inhibitory activity was detected by the agar 

well diffusion method, after sterilizing the cork borer, 

four wells were made on the surface of the culture media 

with a diameter of 10 mm then add (100 μl) to each well 
in different concentrations of derum extract. antibiotic 

discs were applied at the center such as ciprofloxacin 
(5 μg) and Cefotaxime (30µg) for comparison with the 
plant extract, after which the plate was incubated for 

18-24 hours at a temperature of 37 °C. The diameter of 

the inhibition zones was recorded. The experiment was 

repeated twice and the average of four replicates was 

calculated.  

Statistical Analysis

The data gathered and exported to a Microsoft Excel 

spreadsheet where descriptive statistics were performed. 

The data was analyzed processed using SAS version 

9.1. Two-way ANOVA was also carried to determine if 
there was any interaction be tween the effect of extracts 

concentration and the pathogenic bacteria. P ≤ 0.05 is 
considered significant in both tests (Tukey test). Further-
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more, the analysis was done to find the difference between 
the means (4 replicates). One-way ANOVA (Analysis 
of variance) was car ried out to demonstrate statistical 

difference using the vary ing zones of inhibition when 

the extracts from Juglans regia L. bark was used against 

the isolates included in this study.  

Results 

The results of an in vitro antibacterial assay of the 

aqueous extract of bark (Juglans regia ) against a group 
of a clinically significant panel of prederontitis causative 
bacteria at different concentrations of 100 mg/ml, 250 

mg/ml, and 500 mg/ml are demonstrated in this study. 

Figure 1 demonstrated that isolate Granulicatella 

adiacens exhibited significant inhibitory response (P< 
0.05) at the average concentration level (250 mg/ml), 

however, this isolate did not show significant effect (P> 

0.05) when the highest concentration (500 mg/ml) was 

used. Regarding Staphylococcus sciuri isolate, there is 

a high response (P< 0.05) at the average concentration 
level (250 mg/ml), which reveals that the two isolates 

were in parallel response. However, a concentration of 

100 mg/ml of the bark extract is established to inhibit 

the growth of Staphylococcus sciuri isolate significantly 
P< 0.05). 

Respecting the third isolate Kocuria spp, the manner 

of action was slightly different, as thereby with an 

increase in the concentration of the bark extract, there 

was a high inhibition activity (P< 0.05) between 100 
mg/ml, 250 mg/ml, whereas, there were no statistically 

significant differences accompanied (P> 0.05) between 
both concentrations (250 mg/ml and 500 mg/ml) Figure 

3.  

 

Fig. 1 The inhibitory effect of three different concentrations of bark Juglans regia against three treated isolates. 
The error bars represent ± standard deviation (SD). Bars with different letters demonstrate significant differences 

(ANOVA, two-way, Tukey, P<0.05, n=4). 
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Fig. 2 The response of the average treated isolates (Granulicatella adiacens, Staphylococcus sciuri and Kocuria 
spp.) towards the average concentrations of aqueous bark extract of Juglans regia L.. The error bars represent 
± standard deviation (SD). Bars with different letters demonstrate the significant differences (ANOVA, one way, 

Tukey, P<0.05, n=7).   

The finding also revealed that the concentration of 100 mg/ml and 250 mg/ml had a significant antibacterial 
effect against the tested bacteria (P<0.05) as shown in Figure 3. However, the inhibition effect was approximately 

similar continued to be in the same manner in the case of 500 mg/ml and there were no significant differences were 
recorded (P>0.05).  

Fig. 3 Inhibition rate for three different concentrations of the bark extract of Juglans regia L. as average 
isolates. The error bars represent ± standard deviation (SD). Bars with different letters demonstrate the 

significant differences (ANOVA, one way, Tukey, P<0.05, n=7).   
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The inhibition zones caused by the standard 

antibiotics were also observed in different degrees of 

inhibition based on the sensitivity of the tested bacteria. 

As can be noticed from Table 1 there was a significant 
antigrowth activity of both antibiotics used 30mm 

of Ciprofloxacin and 38mm of Cefotaxime against 
Granulicatella adiacens isolate, whereas the lowest 

inhibition zones were detected on Kocuria spp. The 

data suggested that this bacteria was not highly sensitive 

neither to the bark extracts nor to the typical antibiotics.  

Table 1 Average of inhibition zones of bark extract on tested isolates. The presented values are the average 
of 4 replicates of inhibition zones (mm). Average of inhibition zones of the standard antibiotics are shown.

Isolates

Control Concentration (mg/ml)

Ciprofloxacin 
(5 μg/ml)

Cefotaxime 
(30µg/ml)

100 250 500

Granulicatella adiacens 30 38 23 28 25

Average of inhibition zones 
(mm)

Staphylococcus sciuri 25 20 11.67 17.67 17.3

Kocuria spp 10 8 3 7.67 11

Discussion 

As an adaption of bacteria that cause infection to 

withstand antibiotics, the possibility for antimicrobial 

resistance to cause a global health crisis emerges 

large3,7. This issue has led the need for the development 

of new medicines. Scientists and policymakers have 

transformed their efforts and working together to 

conceive new antibacterial agents naturally to overcome 

such a threat8.

Periodontitis one of the bacterial infections mostly 

associated with bacterial plaque 21. Some people avoid 

using the commercial available mouth rinses products 

due to the harmful chemicals and colors; alcohol 20. 

Therefore, the current research was carried out to 

investigate the antibacterial activity of bark (Juglans regia 

L.) Aqueous extracts against clinical bacterial isolated 
from patients with periodontitis. From the finding, the 
bark of Jugaln regia extract showed a considerable 

level of antibacterial activity against examined clinical 

isolates. Generally speaking the extract from Juglans 

regia L. bark proved to be significantly active against 
Granulicatella adiacens at (250mg/ml) concentration. 

The second susceptible strain was Staphylococcus sciuri 

that being affected by the extract with a diameter of 

inhibition (17.67 mm) at (250mg/ml) concentration, 

whereas the inhibition zones were increased gradually 

by increasing the concentrations from 100 mg/ml to 

500 mg/ml in the case Kocuria spp. Interestingly, the 

concentrations used showed variances in antibacterial 

growth, particularly, at the concentration ranged from 

250 mg/ml -500 mg/ml, they were slightly comparable 

in activity against all the examined bacteria. Therefore, 

it is worth noting that it would have been better to select 

concentrations within these two ranges to demonstrate 

the accurate efficacy of the extract because the overlap 
between concentrations has led to indefinite the ideal 
concentration of inhibition. Comparatively, the zones of 

inhibition formed by standard antibiotics utilized were 

varied, the data suggested that the sensitivity of the 

tested isolates was incompatible. The aqueous extract 
had significantly antibacterial action against some oral 
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bacteria such as Staphylococcus aureus, S. salivarius, 

and S. sanguis compared to control. However, there was 

no observed activity on S.mutans when compared with 

the antibacterial agent Erythromycin 20. The activity of 

Juglan regia bark extract improved by the synthesis 

of nanoparticles materials, this synthesized particles 

showed significant inhibition against Streptococcus 
mutans, which is the main causative agent for dental 

cavities. The nanoparticles also showed promising 

antibiofilm action by inhibiting the glucosyltransferase 
enzyme16. Study indicated that the ethanolic extracts of 

Juglan regia bark exhibited more efficient antimicrobial 
activity against oral microbes included yeast and bacteria 

in comparison to the aqueous extract21. The findings of 
this study obviously showed that the aqueous extracts 
of Juglans regia bark considerably inhibited the growth 

of the examined oral bacteria, and available reports are 

agreeable with the current outcomes. The antibacterial 

characteristic of the medicinal plant might be as sociated 

with metabolites such as phenolic compounds, terpenoid, 

alkaloids, flavonoids, and steroids. The bark of juglone, 
regiolane, contains ketones, sterol, and flavonoid 8,29.  

Conclusion 

Plants of pharmacologically active constituents 

have been used by tradi tional therapists to treat a lot 

of infectious diseases. In compliance with the findings; 
the extract has exhibited desirable antibacterial activity 

against all the tested isolates. This study consolidates the 

use of natural products as medicines and confirms the 
antibacterial potentials of the bark of Juglan regia (Walnut 

plant). The results strongly support the traditional use of 

this plant (Derum) as a preventive remedy for various 

microbial diseases of soft and hard tissues in the oral 

cavity. And the possibility of using it as an oral rinse as 

a prevention or as a treatment against oral pathogenic 

bacteria. Undoubtedly, the extract contains chemical 

substances that take part in metabolic activities, thereby 

helping to fight against bacterial infections. Howev-
er, further biochemical, chemical and pharmacologi cal 

investigations must be carried to identify and examine 

the purified bioactive components that are responsible 
for the antimicrobial activity and their mechanism of 

action.
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Abstract 

The outbreak of coronavirus disease 2019 (COVID-19) and pandemic, caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), has become a major concern globally. One hundred Convalescent 
HCWs patients with COVID-19 works in Diyala, Hospitals center, from October 2020 to March 2021 were 
included. We recruited 100 non-infected from healthy people and 100 PCR-confirmed infected HCWs. In this 
review, we have summarized and discussed recent immunological studies focusing on the response of the host 
immune system, cytokine storms such as IL6 have been discussed as part of immunopathology mechanisms 
in SARS-CoV-2 infection. This may help us understand patients’ immune status with COVID-19, particularly 
those with severe clinical presentation, and form a basis for further immunotherapeutic investigations. This 
study calculate that there is the relation between IL6 and Vitamin D3 in convalescent patients, accounting 
for a range of previously described clinical predictors and, potentially directing future therapeutic strategies, 
including about Vitamin D.
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Introduction 

The global pandemic of coronavirus disease 

2019 (COVID-19), which began in Wuhan, China, in 
December 2019 (1). Has quickly spread to more than 
58 countries(2). These viruses are enveloped positive-

sense single-stranded RNA viruses sized 80–220 nm in 

diameter (3). The envelope bears crown-like, 20-nm in 

length spikes that look like the corona of the sun under 

electron microscopy, hence given its name coronavirus 
(4). The immune system is the best defence because it 

supports the body’s natural capability to protect against 

pathogens (eg, viruses, bacteria, fungi, protozoan, and 

worms (5). An antiviral immune response is typically 

coordinated by IFN-type cytokines that activate cells 

and increase the response against these invading agents, 

triggered by the recognition of pathogen-associated 

molecular patterns (PAMPs) by pattern recognition 

receptors (PRRs), Signaling downstream of these PRRs 

induces the activation of nuclear factor κB (NF-κB) to 
produce inflammatory cytokines and phosphorylation 
of interferon regulatory factors (6). Such as toll-like 

receptors (TLR), fundamental for pathogen recognition 

and activation of innate immunity (7). Type 7 of TLR 

(TLR7) – expressed on the surface of endosomes 

predominantly in the lungs, placenta, and spleen – might 

play a central role in COVID-19 (8). This receptor has 

been reported to quickly recognize single-stranded 
SARS-CoV-1 RNA, inducing the production of pro-

inflammatory cytokines such as TNF-α, IL-6, and IL-
12 in plasmacytoid dendritic cells(9). In Iraq, obtained 
COVID-19 primarily via people who have visited 
Iran (10). Vasculitic processes essential organ damage 

in seriously ill patients, induced by the activation of 

DOI Number: 10.37506/ijfmt.v15i3.16631
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inflammatory cascades, complement activation, and 
pro-inflammatory cytokines (i.e. interleukin (IL)-6) 
(11). It has been proposed that ineffective early innate 

antiviral response followed by impaired adaptive 

immune responses and hyper inflammation may lead to 
micro thrombosis and tissue injury, resulting in ARDS, 
multiorgan failure, and death (12). When produced 

Vitamin D3 in the skin through the action of UVB 

radiation reaching 7-dehydrocholesterol in the skin, 

followed by a thermal reaction, Vitamin D has been 

found to modulate macrophages’ response, preventing 

them from releasing too many inflammatory cytokines 
and chemokines. Found that calcitriol (1,25 -dihydroxy 

vitamin D3) exerted a pronounced impact on the ACE2/

Ang (1–7) MasR axis with enhanced expression of ACE2, 

Masr and Ang (1–7) generation (13), Another property 

of vitamin D relevant both to antibacterial and antiviral 

mechanisms are promoting autophagy. Autophagy is a 

fundamental biological process that maintains cellular 

homeostasis via intracellular membrane encapsulation of 

damaged organelles and misfolded proteins. Laboratory 

methods ready for the detection of IL6 include enzyme-

linked immunosorbent assay (ELISA) (14).

Materials and Method

Collection of Sample 

The present study was is taking place occurring 

in Baquba City, the center of Diyala province. The 
population of this study includes convalescent healthcare 

workers patients during the period from October 2020 
to March 2021. It included 100 health workers patients 

previously diagnosed with coronavirus infection, their 

age range from (20-65 years) and 100 healthy humans as 

control, their age range from (20-65 years).

IL6 Detection

The IL-6-ELISA is a solid phase Enzyme Amplified 
Sensitivity Immunoassay performed on the microtiter 

plate. The amount of substrate turnover is determined 

colorimetrically by measuring the absorbance, which 

is proportional to the IL-6 concentration. A calibration 

curve is plotted and IL-6 concentration in samples is 

determined by interpolation from the calibration curve.       

Table (1) show Laboratory diagnostic kits use in the study. 

Diagnostic kits Manufacture Company Country of Origin

Interleukin-6 human ELISA(ELISA) 
kits

Demeditec Diagnostics GmbH (Germany)

Elecsys Vitamin D total II Roche COBAS E411 Japan

Vitamin D detection

The total duration of the assay: 27 minutes

· 1st incubation: By incubating the sample 

(12 µL) with pretreatment reagents 1 and 2, bound 25 

hydroxy vitamin D is released from the VDBP. 

· 2nd incubation: By incubating the pretreated 

sample with the ruthenium labeled vitamin D binding 

protein, a complex between the 25 hydroxy vitamin 

D and the ruthenylated VDBP is formed. A specific 

unlabeled antibody binds to 24, 25 dihydroxy vitamin D 

present in the sample and inhibits cross-reactivity to this 

vitamin D metabolite. 

· 3rd incubation: After the addition of streptavidin-

coated microparticles and 25 hydroxy vitamin D labeled 

with biotin, unbound ruthenium labeled VDBPs become 

occupied. A complex consisting of the ruthenylated 

VDBP and the biotinylated 25 hydroxy vitamin D is 

formed and becomes bound to the solid phase via the 

interaction of biotin and streptavidin.
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·  The reaction mixture is aspirated into the 

measuring cell where the microparticles are magnetically 

captured onto the surface of the electrode. Unbound 

substances are then removed with Pro Cell II M. 

Application of a voltage to the electrode then induces 

chemiluminescent emission which is measured by a 

photomultiplier.

· Results are determined via a calibration curve 

which is an instrument specifically generated by 2 point 
calibration and a master curve provided via the cobas 

link.

Statistical Analysis 

Using SPSS (package or social science) statistical 

program. The significant value was chosen at the level 
(p=0.05).

Results 

The immunity (IgM, IgG titer) against Covid -19 

among control group

One hundred healthy individuals were included in 
this study to detect immunity. The healthy individuals 

were randomly chosen from blood donors who were 

attended to the Central Blood Bank in Baquba and from 
healthy individuals who were attended to the Public 

Health Laboratory for pre-marriage medical checkups, 

and all of them were negative for Covid IgM, IgG titer. 

As shown in table (2).

Table (2): The immunity against Covid-19 among control group. 

IgM titer
IgG
titer

IgM of control group IgG of control group

N
Valid 100 100 100 100

Missing 0 0 0 0

Mean .07813 263.15048 .0433 4.4800

Std. Error of Mean .015049 31.121927 .00091 .22144

Median .04800 141.91000 .0400 4.9500

Mode .043 14.220 .04 6.00

Std. Deviation .150486 311.219270 .00911 2.21442

Variance .023 96857.434 .000 4.904

Skewness 8.339 1.695 .520 -.181-

Std. Error of Skewness .241 .241 .241 .241

Kurtosis 76.205 2.713 -.100- -1.064-

Std. Error of Kurtosis .478 .478 .478 .478

Minimum .032 4.780 .03 .50

Maximum 1.472 1536.210 .07 8.80

Sum 7.813 26315.048 4.33 448.00

The immunity in convalescent healthcare workers according to age

The results showed there is a significant difference at p-value (p< 0.05) in the immunity in convalescent healthcare 
workers according to age. As shown in table (3).
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 Table (3): The immunity in convalescent healthcare workers according to age

Age COV19 IgG titer/after 6 ths

(20-30) Years

Mean 172.6334

N 53

Std. Deviation 236.28635

(31-40) Years

Mean 397.9152

N 19

Std. Deviation 303.28023

(41-50) Years

Mean 308.6800

N 21

Std. Deviation 334.00402

(51-60) Years

Mean 446.1157

N 7

Std. Deviation 538.77731

Total

Mean 263.1505

N 100

Std. Deviation 311.21927

Sig. P value after 6= 0.006 

The immunity in convalescent healthcare workers according to gender

The study showed there is no signifi cant difference at p-value (p< 0.05) in the immunity in convalescent 
healthcare workers according to gender. As shown in fi gure (1). 

Figure (1): The immunity in convalescent healthcare workers according to gender
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Correlations study in convalescent healthcare 

workers were investigated with IL6.VIT D3 titers

The present study shows the convalescent healthcare 

workers were investigated with IL6. VIT D3 titers there 

is the relation between IL6 and VITD3 at p-value (p< 
0.01) as shown in table (4)

Table (4): Correlations study in convalescent healthcare workers were investigated with IL6.VIT D3 titers.

IL6 D3 Ng/mL

IL6

Pearson Correlation 1 .282**

Sig. (2-tailed) .004

N 100 100

D3 ng/mL

Pearson Correlation .282** 1

Sig. (2-tailed) .004

N 100 100

Discussion

One hundred healthy people were included in 
this study to detect Covid IgM and IgG titer. None of 

these people was positive for Covid (IgM or IgG) titer. 

These results are obviously lower than those obtained in 

another study in the closer surrounding countries in the 

Turkish population the IgG antibodies against SARS-

CoV-2 in serum samples of all participants were detected 

by chemiluminescent microparticles immunoassay. The 

rate of seroprevalence was 2.7% among non-infected 
(15). This variation in occurrence between studies 

may be due to different epidemiological trends of 

Coronavirus infection in different countries, which may 

be due to environmental factors geographical factors, the 

difference in host genetic susceptibility, Sampling size, 

immune status and detection technique and/or various 
viral strains circulating in different parts of the world. 

Environmental factors such as high temperature and high 

relative humidity are the first and most important causes 
(16). According to age the results of this study revealed 

that there was a significant increase at (p < 0.05) in the 
immunity in convalescent healthcare workers according 

to age with age .similar findings were reported by others 
(17).

This observation can be explained by the fact that 

they showed neutralizing antibodies IgG have a positive 

correlation with age. According to gender, the obtained 

results from this study revealed that the number of 

females infected with Covid 19 was higher than the 

number of males. While statistical analysis showed no 

significant differences at (p< 0.05) between males and 
females. Because the patients in this study were in the 

convalescent stage and the small size of the sample, 

these results disagree with (18,19). This observation can 

be explained by the fact that they showed neutralizing 

antibodies IgG have a positive correlation with gender, 

Male sex is also associated with a greater risk of more 

severe COVID-19 outcomes. Also, this study showed 
a positive significant correlation between Interleukin6 
and Vitamin D3 (20). that IL6 elevation lies at the nexus 

between low vitamin D status and higher risk of Covid-19 

infection, severe morbidity and death in these vulnerable 

populations. It further proposes that these IL6-mediated 

risks can be ameliorated by vitamin D supplementation 

which appears to inhibit IL6 expression. This result was 

reported also by (21). 
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Conclusion

Positive relation between IL6 and Vitamin D3 has 

been calculated in convalescent patients, accounting 

for a range of previously described clinical predictors 

and, potentially directing future therapeutic strategies, 

including about Vitamin D.
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Abstract

Hepatitis C Virus remains a significant risk worldwide. Tattooing is one of the routes of transmission of 
infection from an infected person to another. Tattooing is a method of injection of exogenous pigments into 
the dermis to produce a permanent design. The study aims to detect the frequency of HCV in people with 
tattoos in the Diyala governorate Iraq. A cross-sectional study was done in the period from 1st October 
2020 until 15th February 2021 in Baquba teaching hospital (premarital screening program, and periodic 
examination of hairdressing salons within the preventive health affairs and consulting clinic). The study 
including 100 patients (43 were male and 57 female) aged from (10-65 years old). After the preparation of 
samples, an enzyme-linked immunosorbent assay (ELISA) test was performed to detect hepatitis C virus 
antibodies (IgG). The results of this study showed that the frequency of Hepatitis C Virus 17% (17 out of 
100) with highly significant differences (p< 0.05), for age group HCV positivity, constituted the highest 
percentage rate of age groups between (31-40 years old) followed by (21-30 years old) with a percentage 
(58.8% and 41.2%) respectively with no significant differences between age groups and Hepatitis C virus 
infection on study population (p> 0.05). Depending on the gender, it was found that males with HCV formed 
the highest percentage rate (76.50%) compared to females (23.50%), with highly significant differences (p> 
0.05). Depending on the education level, it was found the secondary graduated had a higher incidence of 
HCV (52.9%) compared to primary and college graduates (41.2%) with no significant differences (p> 0.05) 
while for the diseases, it was found that people without diseases formed the highest percentage rate of tattoo 
carriers (64.9%) as compared to the presence of diseases with significant differences (p> 0.05). This study 
concludes that HCV is transmitted by tattoos, especially not recommended centres, and in salons lacking the 
minimum hygienic requirements.
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Introduction

The infection of hepatitis C virus is a common cause 

of acute and chronic liver diseases, is a major cause of 
liver cirrhosis and hepatocellular carcinoma lead to 

significant morbidity and mortality in developing and 
developed countries [1]. In up to 80% of cases, HCV 

infections are chronic and about 71 million people 

worldwide suffering from chronic HCV [2]. Hepatitis 

C virus is commonly transmitted by blood transfusion 
[1]. The hepatitis C virus was a species of hepacivirus 

in the Flaviviridae family [3]. The RNA of HCV is a 

single strand with a positive polarity that encoding 

a single polyprotein [4]. HCV is classified into 6 
genotypes 67 subtypes [5]. Today, sporadic transmission 

is more prevalent, mostly in drug addicts via needle 

sharing, and seldom by needle-stick injuries in medical 
personnel, vertical transmission from mother to baby, 

tattooing, piercing, or razor share [6]. In the incarcerated 

population, the prevalence of hepatitis C virus (HCV) is 

high [7]. Tattooing is one of the routes of transmission of 

blood-borne infections such as hepatitis B and C, HIV, 

DOI Number: 10.37506/ijfmt.v15i3.16632
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Modern sterile and hygienic standards have dramatically 

reduced this risk when tattoos are applied by licensed 

professionals [8]. Tattooing is an ancient artistic practice 

characterized by the intradermal injection of pigments, 
and it has increased in popularity over the past 20 years 
[9]. There are fi ve types of tattoos: professional, amateur, 
cosmetic, traumatic, and medical[10]. Several Iraqi 
studies were done in different cities about the frequency 
of hepatitis C virus among people with tattooing and 

reported different percentages such as in Baghdad was 

(0.098%) [11], in Basra (2.8%) [12], in Dohuk0.2% [13], 

and (13.9%) in Najaf governorate [14]. 

Methods and Materials

On 100 patients, a cross-sectional analysis was 
performed. (43 were male and 57 female) with tattooing. 

HCV in the premarital screening program and periodic 

examination of hairdressing salons within the preventive 

health affairs and consulting clinic in Baquba Teaching 
Hospital in Diyala governorate from 1st october 2020 

until 15th February 2021. Approximately 5 ml of 

blood collected from 100 patients with tattoos put in a 

test tube without anticoagulant, then, centrifuged for 

5 minutes at 3000 rpm, the serum that separated and 

gathered in another test tube and stored at (-20C°) until 

be used for detection of HCV antibodies (IgG) by using 

ELISA technique. Data were collected from patients 
in this study by a questioner with each patient which 
including, tattooing, age, gender, occupation, diseases, 

and Education level.

DETECTION OF HCV BY ELISA TECHNIQUE

All patients were screened for anti-HCV IgG 

antibodies by third-generation commercial ELISA test 

according to the manufacturer’s instructions of (CTM 

ELISA kit, Cat. No. 1265, UK) in the laboratory of the 

blood bank at Baquba teaching hospital used for the 
qualitative detection of IgG antibodies to HCV in human 
serum.

Statistical Analysis 

All data were analyzed using the Statistical Analysis 

Program (SAS) - 2012, version 22, number, percentage, 

and chi-square was used to test the effect of different 
factors in the study. 

Results

The frequency of HCV according to ELISA technique was (17 %) with highly signifi cant differences (p< 0.05) 
(Figure 1).

     

FIGURE 1: Frequency of Hepatitis C Virus Infection in Study Population.
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The results of the current study showed that HCV 

positivity constituted the highest percentage of age 

groups 21-30 and 31-40 with a percentage (41.2% and 

58.8%) respectively, with no significant differences 
between HCV positivity and age groups (p> 0.05). 

Depending on the gender, it was found that males with 

HCV formed the highest percentage (76.50%) compared 

to females (23.50%), with significant differences (p < 

0.05). Depending on the housing, it was found that the 

infected persons living in the rural the highest percentage 

(58.8%) compared to the city dwellers (41.2%) with 

no significant differences (p> 0.05). Depending on the 
education, it was found the secondary graduated had a 

higher incidence of HCV (52.9%) compared to primary 

and college graduates (41.2%) with no significant 
differences (p> 0.05) (Table 1).

TABLE 1: Distribution of Positive Patients of HCV According to Age, Gender, Residence, Education in 
Study Population.

HCV
Total P value

Yes No

Age periods

≤ 10
n 0 2 2

0.291

% 0.0% 2.4% 2.0%

11-20
n 0 8 8

% 0.0% 9.6% 8.0%

21-30
n 7 34 41

% 41.2% 41.0% 41.0%

31-40
n 10 29 39

% 58.8% 34.9% 39.0%

41-50
n 0 8 8

% 0.0% 9.6% 8.0%

>50
n 0 2 2

% 0.0% 2.4% 2.0%

Gender

Male
n 13 30 43

0.002**
% 76.50% 36.10% 43.00%

Female
n 4 53 57

% 23.50% 63.90% 57.00%

Living

Rural
n 10 25 35

0.024
% 58.8% 30.1% 35.0%

City
n 7 58 65

% 41.2% 69.9% 65.0%

Education

Primary
n 5 26 31

0.93

% 29.4% 31.3% 31.0%

Secondary
n 9 40 49

% 52.9% 48.2% 49.0%

College
n 3 17 20

% 17.6% 20.5% 20.0%
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Discussion

According to the results of the ELISA technique, 
the rate of HCV infection among patients with tattoos at 

Baqubah Teaching Hospital in Diyala Governorate was 
17% (Figure 1). The result of this study is comparable 

to several Iraqi studies conducted in different cities. The 
frequency of infection was higher than other studies in 
other governorates such as Baghdad was 0.098% [11], in 

Basra 2.8% [12], in Dohuk 0.2% [13], and 13.9% in Najaf 
governorate [14]. These differences may be due to the 

virus’s variability from region to region and year to year, 

or to the diversity of the research that characterized it, 

which may contribute to a successful age group, genetic 

factor, patient immune status, detection technique sort, 
sample size, and cultural knowledge of exposure to a 

risk factor, and the phenomenon of tattoos has spread 

significantly recently. Regarding age, the results of this 
study showed the greatest numbers of tattooed subjects 
were found to be between 21-30 and 31-40 years old, 

which represents 41.0% and 39.0% respectively. These 

results similar to results conducted in other countries 

such as in Italy that show the greatest number of tattooed 

subjects were found within 25-34 and 35-44 years [15]. 

The regression analysis revealed a weak relationship 

between getting a tattoo and specific behaviour or 
lifestyle choices, such as habitual alcohol or drug use [15]. 

The majority of the previous studies are predominantly 
among adolescents and young adults of western countries 

and the prevalence of tattooing ranges from 3-24% [16]. 

From the study result, it shows that developing country 

like India also showed an increasing trend of tattooing 

among the adolescents which is comparable with the 

western countries [17]. Women are more likely to get 

tattoos than men, with a prevalence of 55.9% for women 

and 44.1% for men [15]. These findings were compatible 
with our results that showed the prevalence of tattoos in 

women (57.0%) is more than in men (43.0%). According 

to the literature, there is not yet established a strong 

correlation between tattoos and sex since there are 

studies that show men with both higher and lower tattoo 

rates than women and studies performed exclusively on 

males [16]. More women than men are now tattooed, and 

tattooing is associated with important implications for 

women’s health care, including pregnancy, childbirth, 

and breastfeeding[8]. The prevalence of tattooed people 

in the city (88.9%) is more than urban (11.1%) with high 

significant different (p< 0.05) [15]. These findings were 
compatible with our results that showed the prevalence 

of tattoos in the city (65.0%) is more than urban (35.0%) 

with high significant different (p< 0.05). So, our results 
were compatible with results that showed a majority of 
tattooing in the city than rural [19]. Regarding educational 

qualifications, 55.4 per cent of tattooed people had 
a high school diploma, 30.8 per cent had a university 

or master’s degree, and 13.8 per cent had some other 

certification (elementary school certificate, secondary 
school, or none) [15]. These findings were not compatible 
with our results that showed the prevalence of tattoos 

in primary (31%), secondary (49%) and college (20%) 

with high significant different (p<0.05). Tattooing is 
common among people with a low level of education[20]. 

Tattooing is closely linked to hepatitis C transmission 

in all subgroups, according to the findings. Young a 
dults who are more likely to get tattoos, as well as jail 
inmates with a high prevalence of hepatitis C infection, 

should receive relevant education. Our results were 
compatible with results that showed positivity of HCV 

in tattoo persons. Because tattooing is more common 

among youth and young adults, and hepatitis C is very 

common in the prison population, prevention programs 

must target youth and prisoners to reduce hepatitis 

infection spread[21,22]. As a result, tattooing instruments 

are in direct contact with blood and bodily fluids, and if 
tattoo needles are used for more than one person without 

following adequate sterilization and hygiene procedures, 
blood-borne diseases can be transmitted [22]. However, 

tattooing as a risk factor for HCV infection has remained 

a point of contention [23]. Indicates the tattoos made 

under biosafety conditions in authorized establishments 

do not seem to increase the risk of hepatitis C infections 

in people without other risk factors, especially when 

there have only been a few sessions. Additional studies 

are required to confirm this hypothesis[24] (figure 1). 
Indicate the high positivity of HCV in tattooing peoples 

with age periods more than 40 years and male people 
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(80.3%) with non-significant different (p> 0.05) [9,25]. 

Conclusion

 From this study we conclude that the HCV is 

transmitted by tattoos especially not recommended 

centers and in salons lacking the minimum hygienic 

requirements.
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Abstract

The study was carried out in different habitats of Kut city (the center of Wasit governorate) during the period 
from 1 January to the end of December 2020. It was included a survey of sand fly species that carry the 
parasites that cause cutaneous leishmaniasis. The results were showed to three types of sand flies (Phlebotomus 
papatasi, Sergentomiya sintoni and Phlebotomus sergenti), (67.1, 21.4 and 11.3%), respectively. The study 
showed to find 214 cases of cutaneous leishmaniasis, as the Al-Kut District Center recorded the highest 
rate of infection, reached 30% (65 cases). While regions of Al-Battar village, Al-Karimiyyah and Al-Jamaa 
neighborhood recorded 9% (2 cases) for each, which is the lowest rate. The infection rate in November 
reached 24.7% (53 cases), which is the highest rate, while July was 1.40 % (3 cases), which is the lowest rate 
of infection. The study was indicated that males are more susceptible to sand fly bites, with rate 55.6%, while 
the rate of targeting of females is 44.3%. The study showed that the rate of sand fly infestation for children 
age of (1-5) years was 25.2%, which is the highest, while its injury rate in age (61-65) years reached 0.46%, 
which is the lowest rate.

Key world: sand fly species, Baghdad boil, Cutaneous leishmaniasis 

Introduction

The six-legged Insecta (Hexapoda) is the largest 

class in the animal kingdom in the animal species due 

to its ability to rapidly adapt to various environmental 

variables, therefore they became importanent in medical 

and agricultural space [1]. In the medical field, insects 
are considered an effective element in transmitting 

pathogens, whether parasitic or bacterial, as in the sand 

fly insect (Diptera). Sand fly transmits various pathogens 
.Leishmaniasis diseases is one of the most important 

diseases transmitted by the sand fly [2,3,4]. WHO (1990) 
Indicated the presence of more than 700 species of 

Phlebotomus[5], while [6]confirmed that 30 species of 
them are a confirmed vector for Leishmaniasis parasites. 

Iraq is one of the endemic countries for Cutaneous 
Leishmaniasis. The World Health Organization 1996 
was indicated that Lei shmania tropica is one of the 

endemic diseases in many countries of the world [7]. 

Iraq one of them. Leishmania tropica is transmitted 

by the bite of the sand fly insect, (Figure, 1) as this 
type of leishmaniasis is effective in urban habitats. [8] 

recorded 178 cases of Cutaneous Leishmaniasis in parts 

of Wasit governorate, The highest infection was in the 

city of Suwaira 90 cases, while was lowest infection in 

Badra city (one case),The infection rates ranged in Al-

Aziziyah, Al-Nu`maniyah, Al-Hayy , and AL- Kut were 

(51%, 18%, 21% and 6%) respectively. [9] indicated 

that Phlebotomus papatasi is a vector for parasites with 

cause Cutaneous Leishmaniasis in Iraq. 

DOI Number: 10.37506/ijfmt.v15i3.16633
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Figure( 1) : Cutaneous Leishmaniasis:  

Materials and Methods 

Rate of injure

 Field visits were conducted weekly to investigate 

the patients with cutaneous leishmaniasis (Baghdad boil) 

who visited the Al-Karamah Teaching Hospital in the Kut 

city during the study period. The injury was diagnosed 
through a clinical examination by the specialist doctors. 

The clinical information of each patient was recorded in 

a special form that included gender (Sex), age, habitat of   

residence, and the presence or absence of animals and 

rodents in the home. 

 Sand fly species survey 

The study was included the Kut city which has the 

injuries in the city center of AL-Kut, Al-Hakim zone, 
Al-Battar village, Umm Hillel, Al-Karadiyah, Al-Nfat 

Street, Al-Hawra zone, Al-Falahiyah, Al-Mazak, Al-

Wafidin, Al-Siyasiyoun zone, Al-Karimiyyah, Al-
Yusufia, Al-Badriya, Sarroukia, Al-Azza Al-Jadidah , 
The Al-Azza, Al- qadema ,Anwar al-Sadr and the Jihad 
zone). 2100 insects were collected by aspirator .They 

were identified according to the classification key for 
[10].

Results and Discussion

Geographical distribution of injuries.

 The study was showed 214 confirmed cases of 
cutaneous leishmaniasis were recorded during the 

study period, The injuries were distributed as follows: 
Al-Kut City, Al-Hakim zone t, Al-Battar Village, 

Umm Hillel, Al-Karadiya, Al-Naft Street, Al-Hawra 

zone, Al-Falahiyah, Al-Wafidin, Al-Siyasiyin zone, 
Al-Karimiyyah, Al-Yusufiya, Al-Badriyah, Al-Azza, 
Anwar Al-Sadr, Al-Jihad zone and Al-Jamaa zone (65 

, 21, 2, 7, 10, 28, 10, 10, 6, 4, 2, 3, 4, 3, 22, 15 and 

2), respectively (Figure 2) . The Kut city recorded the 

highest injuries it reached 30% (65 cases) because it 
is densely populated areas, in addition to the more of 

garbage dumps, while the rate of infection in the village 

of Al-Battar, Al-Karimiyyah and Al-Jamaa zone was 

0.9% (2 cases) for each, which is the lowest rate with 

leishmaniasis, In this context [8] explained the presence 

of Baghdad boil infections in the Kut city due to the 

neglect of the environment, the accumulation of waste 

near residential areas, the Lack of attention to hygiene 

is one of the important factors that contribute to the 

reproduction of the insect and its accumulation on waste, 

and then an increase in the number of cases [11].
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Figure (2): Number infections of Baghdad boil according to the regions

Sand fl y injury rates by gender

The statistics which showed by the study indicated 

that males were recorded a higher rate of injury 55.6% 
(119 cases), while females were less to be infection 

reached 44.3% (95 cases), (Figure, 3). This may be due 

to the fact that males are more vulnerable of the females 

being stung by sand fl ies because they sleep naked and 
do not wear protective clothing or sleep with underwear 

clothing only, this is unthinkable for females, this is 

fully applicable to what was mentioned by[12] in the 

governorate of Baghdad. 

Figure 3: Sand fl y infection rates by gender 
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Sand fly injuries according to age

The study was showed that children age ( 1-5) years 

were the most affected by sting of sand fly, their injury 
rate was 52.2% (54 cases). While, the ages between 

(61-75) years were the lowest, with a rate of 0.46% (1 

case). (Table, 1) This is due to the inability of children to 

protect themselves against stings, especially when they 

sleep naked, on the one hand, and on the other hand, this 

variation in injuries may be due to the failure of their 
immune defenses to fully develop [13]. 

Sand fly infestation according to age Table (1): 

 Percentage of Injury Numbers of InfestedAge/YearNo

25.2541-51

23.3506-102

11.62511-153

11.22416-204

7.001521-255

6.071326-306

3.73831-357

2.80636-408

3.27741-459

2.33546-5010

1.40351-5511

0.93256-6012

0.46161-6513

0.46166-7514

Rate of infection according to the months of the 

year

The study showed that the highest incidence of 

Baghdad boil disease is carried by the sand fly was 
in November 2020, at a rate of 24.7% (53 cases). 

Subsequently it started to descend gradually until July, 
which recorded the lowest rate of injury, reaching 
1.40% (3 cases), and then the injuries began to increase. 
Gradually (Figure, 4) and perhaps the reason for 

showing the infections and their increase is due to the 

temperature, where the insect attack begins near the end 

of the summer season in conjunction with the activity of 
the vector insect, its density and the incubation period 

of the parasite according to the type, temperature, food, 

and host response at the peak of the sand fly spread in 
Iraq, It is September, which corresponds to the life cycle 
of the parasite of 4-6 months, and consequently, the 
appearance of infections at the end of November and the 

beginning of December [14].
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Figure (4): Rate of infection according to the months of the year 

Survey of sand fl y species in habitats where 
Baghdad boil disease appeared

The study showed to presence three types of sand 

fl y in the studied habitats, namely Sergentomiya sintoni, 

Phlebotomus papatasi and Phlebotomus sergenti, 

and their presence was in different proportions (Table 

2). P. papatasi was recorded highest rate of infection 

it reached 67.1% while the type S.sintoni recorded 

percentages of 21.4%. Phlebotomus sergenti was the 

least prevalent among the insects that were found at a 

rate of 11.3% (Table 2). The study was showed to the 

infection rate increased specifi cally in the city center, 
the type Phlebotomus papatasi was the predominant 

type because it preferred human housing, while the type 

Sergentomiya sintoni was the presence of the least in the 

same area despite it being highly preferred by human 

dwellings [15].  

Table 2. Prevalence of species of sandy fl y that were collected from different places

% PresenceNO: of Sandy fl ySandy fl yNO

21.4451Sergentomiya sintoni1

11.3239Phlebotomus sergenti2

67.11410Phlebotomus papatasi3

Conclusions

From The present study the following conclusions 

are observed:

1- The highest recorded cases of the disease 

Leishmaniasis was in the city center areas.

2- Males have a higher rate of this disease than 
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females.

3- Children were the most susceptible to this 

disease.

4- The highest injury was recorded in November, 
while the lowest was recorded in July.

5- Phlebotomus papatasi is the abundant species, 

especially in the areas that recorded the highest injury. 
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Abstract 

Human Respiratory Syncytial virus was major cause of viral infection of lower respiratory tract infection 
among infants and young children less 2 years old. HRSV was an enveloped virus with negative sense, 
single Stranded RNA, belonging to the family of pneumoviridae and genes Orthopneumovirus. This study 
was aimed to detection prevalence of respiratory syncytial virus in children with respiratory tract infection 
using Real time - PCR .This study included 50 sample from both gender and ages less than 10 years old, 
sample were collected from respiratory system patient from 40 patients and 10 controls. Results of current 
study showed that infection percentage of HRSV was 35% and all controls were un infect. The infection 
percentage of virus was more common in males 47% than females and in children, < one year 37.9% also 
high frequency were noticed among children who depended on artificial feeding.

Keywords: Respiratory syncytial virus, real time-PCR.

 Introduction

Respiratory virus infection was the world’s leading 

cause of morbidity, hospitalization and mortality. This 

affected people of all ages especially infant, elderly and 

individuals with weakened immune systems (1). Upper 

respiratory tract infections URTIs and lower respiratory 

tract infections LRTIs was often caused by a wide variety 

of viruses such as Human respiratory syncytial virus, 

Human parainfluenza viruses and Human Adenoviruses 
were the most significant respiratory viral infections 
(2). The prevalence rate of respiratory viral infections 

globally was very high viruses were reported as causes 

of pediatric acute tract infections in up to 95% of cases(3). 

In Iraq, studies reported that the prevalence rate were 
1% to 36%(4). It was estimated to case 30 million acute 

respiratory infection and more than 60.000 children 

deaths would wide each years. It was estimated that RSV 

in the USA causes 17,358 deaths per years (5). Human 

Respiratory Syncytial virus was an enveloped virus with 

negative sense, single Stranded RNA, belonging to the 

family of pneumoviridae and genes Orthopneumovirus. 

HRSV was categorized in two major antigenic subgroup 
A and B based on the sequence and antigenic differences 
(6). Most children were infected at least once in the first 
two years of age and its responsible for a quarter of all 
cases of pneumonia in the first months of life globally, 
classified as the second common cause of past-neonatal 
infant death after malaria. HRSV was still causing 

annual outbreaks with no safe and successful vaccine 

developed yet (7). HRSV constitutes over 60% of 

respiratory tract infection (8). Laboratory methods ready 

for the detection of RSV include, virus isolation in cell 

culture, detection of viral antigens by direct or indirect 

immunofluorescent (IF) staining (DFA / IFA) or by 
enzyme- linked immunosorbent assays (ELISA) and the 

detection of viral nucleic acid by amplification assays 
(9). Most reverse transcription polymerase chain reaction 
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(RT - PCR) and real time polymerase chain which 

represent rapid and sensitive methods for detection of 

RSV (10). 

Materials and Method

Collection of Sample 

The research was conducted in AL-Muqdadiyah 
district /Diyala governorate, in Zahraa Hospital for 

women and children extending from October 2020 to 
February 2021.

The current study included 40 swabs were taken from 

nasopharyngeal, included 17 females and 23 males, and 

the control group was composed of 10 people 5 females 

and 5 males. Samples were collected from children 

admitted in hospitalizes with respiratory infection 

from 1 month to 10 years, depending on the clinical 

diagnosis. Data were collected through an interview 

with parents or relative of each participant through a 

structural questionnaire that included gender, age and 
breast feeding to obtain samples for research purposes 

.Nasopharyngeal Swabs arrived in viral transport media 

without antibiotics. And stored at -70c until the time of 

analysis.

HRSV detection

Viral RNA was extracted from nasopharyngeal swab 

using ready kit Ribovirus cat. No 52906 RNA extraction 

kit quick protocol /Italy according to manufacturer’s 
instructions. In this study, we used a real time RT-PCR 

assay for detection of RSV in a 7500 fast Applied Bio-

systems instrument.

Estimation RNA concentration 

Measuring the concentration of RNA in the sample 

using Quintus florometer, which is used to estimate the 
concentration of extracted RNA. 1mL of RNA is mixed 

with 99mL of diluted Quant flour dya after incubation 
for 5 minutes. The size of the RNA concentration was 

measured.

Primer Preparation 

The primer preparation by Microgen company/

korea in lyophilized form, and used in previous studies 

(11). Lyophilized primers were dissolved in a nuclease 

free water to give a final concentration of 100 pmol/ml 
as a stock solution. A working solution of these primers 

was prepared by adding 10 mL of primer stock solution 

(stored at freezer -20c) to 90 mL of nuclease solution of 

10 pmol/ml.

Table (1) show sequence of primers that used in the Real Time PCR of the respiratory syncytial virus.

Primer name Sequence 3-5 Size bp Source 

RSV-F 5´-GGCAAATATGGAAACATACGTGAA-3´ 300

11
RSV-R 5´-TCTTTTTCTAGGACATTGTAYTGAACAG-3´ 300

Reaction setup and Thermal cycling protocol

The master mix in use for one step RT-PCR of RSV 

detection was used( Go Taq R-step RT-9PCR/promega/
USA).Were added to5 ml qPCR master mix ,0.25 ml of 
RT mix ,0.25 ml of Mg cl 2 ,0.5 ml of Forward primer 

,0.5 ml of Reverse primer and 3.5 ml of RNA .Total 

volume 10 ml. Briefly, one cycle for 15min at 37 c◦ and 

5min at 95 c◦ , followed by 40 cycles for 20s at 95 c◦ and 
20 min at 63 c◦.

Statistical Analysis 

Using SPSS (package or social science) statistical 

program .The significant value was chosen at the level 
(p=0.05).
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Results 

The results showed that viral infection in 14 children with respiratory system infection from 40 patients with 

percentage 35 % with a statistical significance p-v =0.001

Table (2) Show the numbers of positive and Negative Samples by RT-PCR

Group
Positive Negative Total

P- Value
No % No % No %

Patients 14 35 26 65 40 100

Control 0 0.0 10 100 10 100

Total 14 28 36 72 50 100

 

  

Figure (1) positive result for detection of the RSV by RT-PCR

Viral infection according gender

The results of the current study appeared no statistical evidence of a positive rate of HRSV in both sexes, male 

with recorded 47% and female was recorded 26%, as showed in table 3.

Table (3) viral infection according gender

Gendar
Positive Negative Total

P. Value
No % No % No %

Female 6 26 17 73.9 23 57.5

P=0.343Male 8 47 9 52.9 17 37.7

Total 14 35 26 65 40 100

Viral infection according age group
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The results of the current study showed an increase 

in the positive rate in the age group 1month-1years, 

11(37.9%) followed the age group 2-4 year which 3 

(27.2%).As for the rest of the age groups no positive rate 

was recorded with significant, as shown in table 4. 

Table (4) Viral infection according age group

Age Group

Positive Negative Total

P. Value

No % No % No %

1month - 1year 11 37.9 18 62.0 29 72.5

P=0.004

2 - 4 year 3 27.2 8 72.7 11 27.5

5 - 7 year 0 0.0 0 0.0 0 0

6 - 10 year 0 0.0 0 0.0 0 0

Total 14 35 26 65 40 100

Viral infection according type of feeding

The results of the current study showed a high positive of HRSV with artificial feeding 61.5% followed by breast 
feeding were 44.4% and mixed 11.1% with no a statistical significance as shown in the table 5. 

Table (5) Viral infection according type of feeding

Typed feeding
Positive Negative Total

P. Value
No % No % No %

Breast feeding 4 44.4 5 55.5 9 22.5

P=8.893
Artificial 8 61.5 5 38.4 13 32.5

Mixed 2 11.1 16 88.8 18 45

Total 14 35 26 65 40 100

Discussion

The results of this study was agreement with the 

study conducted in 2018 in Diyala governorate, where 

the positive rate for the virus 36% (11). Also agreement 

with study conducted in Turkey and the positive rat 

37.9% (12). Corresponds to other study conducted in 

Kuwait and the rate was positive 36.8% (13). These 

variation in occurrence between studies may be due to 

different epidemiological trends of RSV infection in 

different countries, which may be due to environmental 

factors geographical factors, difference in host genetic 

susceptibility, Sampling size, immune status and detection 

technique and / or various viral strains circulating in 
different parts of the world. Environmental factors such 
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as high temperature and high relative humidity are the 

first and most important cause (14). According to gender, it 

was found that infection with HRSV in males more than 

females, appears to be similar to those who participated 

in other studies performed by Hassan et al., (2018) in 

Iraq (4) and Zahran et al., (15) in Egypt (15) and Khuri- 

Bulos et al., (16) in Jordan. The reason therefore seems 

to be of anatomic natural that have shorter and narrower 

airways and more like to develop bronchical obstruction 

in case of RSV infection(17). According to age the results 

of this study were agreement with the study conducted in 

Diyala showed the positive age group 1 month - 1 years 

(37.04%) followed by the age group 2-4 years at a rate of 

(27.78%) (11). Non-agreement with study conducted in 

Baghdad the positive age group  6 months (56.82%), 

6-12months (27.27%) and 12 - 24 months (15.91%) 
(18). Samples collected from children under 5 years 

suggesting that burden of occurrence of respiratory 

infections is higher in this groups (19). The results of 

the current study found that individuals infected with 

HRSV was among children less than 5 year, indicating 

that the rate of HRSV infection decreases with old ages 

compared to young ages (20). The other explanation for 

the result between age groups: RSV infection was higher 

among infants and young children and peaked in children 

1 years old. This was in line with a study done by Hall 

et al., (21), the highest rate is observed infants. According 

to type of feeding it was found artificial feeding more 
than breast feeding, appears to be similar to those who 

participated in other studies conducted in Iraq (22). And 

outside Iraq such as in Bangladesh and Korea (23,24). The 

role of breast feeding was preventing RSV disease and 

hospitalization for RSV was undisputed. However data 

about the specific protective effect of breast feeding 
on RSV infection were conflicting. The reason for its 
protective effect is attributed to RSV-IgA and Lactoferrin 

in the breast mile and to the fact breast milk promotes 

maturation through the influence of prolactin. (25).

Conclusion

The infection rate of virus was high in children 

with respiratory tract infection using real time –PCR 

technique in Al-Muqdadiyah district .The highest 

infection rate was in children less than two years ,RSV 

infection in males is higher than females .RSV is seen 

that the children who are exclusively breast feed suffer 

less likely from bronchiolitis
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Abstract

Acute diarrhea is the second most common cause of children deaths worldwide. Bacterial pathogens have 
been confirmed as the major cause of acute diarrhea among children. In this study, 100 stool samples were 
investigated from pediatric children with acute diarrheal illness aged from 1 month to 5 years old. Bacterial 
investigated was performed for the common enteric pathogens: Campylobacter, Salmonella, Shigella, and 
Diarrheagenic Escherichia coli included Microscopy, culture and confirmatory identification by biochemical 
reactions included API 20E system. Finally, the real time PCR investigated for these enteric bacteria. The 
overall prevalence of the pathogens for Campylobacter, Salmonella, Shigella and Diarrheagenic E. coli were 
9%, 8%, 3% and 14%, respectively. The results showed significant association of the clinical symptoms with 
Shigella and Salmonella infection. The RT-PCR markedly improves the detection rates of bacterial stool 
pathogens and offers culture methods.
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Introduction

Diarrhea, as a global public health problem, causes 

a large number of infections and deaths every year. It 

is the second most common cause of childhood deaths 

worldwide and kills around 500,000 children less than 

5 years every year. Diarrheal diseases are still a major 
medical conundrum in developing countries, causing 

considerable morbidity and mortality. It is the second 

leading cause of death in children under the age of five 
years in the world. On the basis of clinical criteria alone, 
it is not always possible to differentiate between viral, 

parasitic, and bacterial diarrhea. The identification of the 
etiological agents of acute bacterial diarrhea is critical 

for patient care and public health interventions 1-3. 

Campylobacter, Salmonella, Shigella, and E. coli are the 

common bacterial pathogens for diarrhea. Campylobacter 

is a foodborne zoonotic disease pathogen that is regarded 

as one of the most important causes of both developed 

and developing countries of the bacterial gastroenteritis. 

The laboratory diagnosis of bacterial infection is mainly 

based on traditional culture methods and confirmatory 
identification were done by the pattern of biochemical 
reactions using a standard bacterial identification system 
included API20E 4,5. Simultaneously, the isolation 

for other four pathogenic organisms, Campylobacter, 

Salmonella, Shigella, and E. coli which including 

the enteropathogenic Escherichia coli (EPEC), 

enteroinvasive E. coli (EIEC) and enteroaggregative E. 

coli (EAEC) were also investigated for the samples in 

this study. Although Escherichia coli (E. coli) are one of 

the normal flora microorganisms in the human intestinal 
tract, it has five pathogenic bacteria types that can 
cause human diarrhea, known as diarrheagenic E. coli. 

DOI Number: 10.37506/ijfmt.v15i3.16635
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When people are infected, highly accurate and provide 

important diagnostic information for early identification 
of gastroenteritis, along with timely treatment 6,7. Here, 

this is a modern way of identifying and analyzing a wide 

number of pathogenic strains using multiplexes real 

time PCR for enteric bacteria. This method has strong 

specificity and high sensitivity and detects multiple 
target sequences in one experiment, in compares with 
other methods, such as culture methods. 

  The aim of this study was to determine the frequency 
of Salmonella spp., Campylobacter spp., and Shigella 

spp., E. coli in pediatric patients with acute diarrheal 

illness using both conventional culture methods and 

Compared with multiplex real-time PCR. 

Materials and Methods

Sample Collection

  Pediatric patients who were admitted to the 

Children’s Protection Teaching Hospital in Baghdad 

Medical City between 1 October 2020 and 31 December 
2020.  Conventional culture methods were used 

for Salmonella, Shigella, and DEC. One mL stool sample 
was inoculated into 5 mL selenite brilliant green broth 

and enriched at 36 ± 1°C for 18–24 hr 4. After selective 

enrichment, a loop of the culture was streaked on xylose 

lysine desoxycholate (XLD) medium and MacConkey 

(MAC) plates and incubated at 36 ± 1°C for 18–24 hr. 

More than one presumptive Salmonella colony (usually 

3–5 colonies) on the selective agar plate were inoculated 

on to triple sugar iron slant and incubated at 36 ± 1°C 

for 24 hr. Isolates with typical colony phenotypes were 

confirmed by systemic chemical tests and the pure 
culture for each suspected colony was identified using 
EPI 20E 7,8. Isolation of Campylobacter spp. was carried 

out by filtration method (0.45 μm filter) according to 8. 

Suspension for 1 mL stool was placed in a 4 mL buffer 

enrichment. In micro aerophilic atmosphere with 5 

percent O2, 10 percent CO2, and 85 per cent N2, the 
enriched suspension was incubated for 24 hours at 42°C. 

Three hundred micronutrient cultivated enrichment 

suspension was then detected on the filter surface pasted 
onto two medium plates containing, respectively, the 

Karmali and Columbia agars. The plate was incubated at 

42°C for 48 hour in a microaerophile environment. The 

suspected colonies were picked and identified by Gram 
stain and biochemical tests. 

Molecular detection of Campylobacter, 

Salmonella, E. coli, and Shigella by real-time PCR

The Campylobacter, Salmonella, E. coli and  

Shigella were submitted for detection by real-time PCR 

using Acute Intestinal Infections (A.I.I) screen real-TM 

kit. The assay is based on two major processes: isolation 
of DNA for bacteria from specimens and Real-Time 

amplification of DNA. The experiment has an internal 
control (IC) it functions as an amplification control in 
place of every independently administered sampling and 

to identify potential procedure inhibition. 

Statistical Analysis

A chi-squared test was used. A value of p<0.05 was 
considered to be significant.

Results and Discussions

Epidemiological Information and Pathogens 

Spectrum

A total of 100 diarrheal patients children less 

than five years (53 male and 47 female) were enrolled 
from the over the course from 1 October 2020 to 31 
December 2020. Patients ranged in age from 1 month to 

5 years old. 100 stool samples were collected from 100 

diarrheal cases. There were 34 (34 %) cases that were 

positive for the tested enteric pathogens. The prevalence 

for Campylobacter, Salmonella, Shigella, and DEC were 

9% (9/100), 8% (8/100), 3% (3/100), and 14% (14/100), 

respectively in chart (1). The age distribution show no 

significant difference according to the statistical analysis 
for the infection ratio (P = 0.74). Similar to another 

study, Bacterial etiology have been confirmed as the 
leading cause of acute diarrhea amongst patients 9,10. 
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Chart (1): The distribution of enteric bacterial infection between the gender groups.

Detection of Campylobacter by real-time PCR

Campylobacter was detected on the FAM (Red) channel with the tube that contained PCR-mix-1campylobacter 

(Figure 1). The sample is considered positive for Campylobacter where the value of Ct was lower than the boundary 

value. The sample is considered negative for Campylobacter when the result is positive only on the channel FAM 

with PCR-mix-1 IC (Green curve) and the Ct value is lower than the boundary value. 

 

Figure 1. The RT-PCR multiplex amplifi cation of Campylobacter red curve indicates the expression of 
Campylobacter (8.4 Ct), the green curve indicates the expression of IC (22.7 Ct). 

The result of RT-PCR detection of Campylobacter 

showed that the Campylobacter was detected in 9(9%) 

out of 100(100%) stool specimens that collected from 

children with acute diarrhea. These results were similar 

to the results of the study carried out in Belem, Brazil 

and match with fi ndings referee that when in prior 
studies state the prevalence of Campylobacter has been 

variable, ranging from 0.7% to > 30. Also, study in Iran, 

which showed a close percentage of Campylobacter

7.8% among children in stool samples 11, 12.  
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Detection of Salmonella by real-time PCR

Salmonella was detected on the JOE (blue curve) 
channel with the tube that contained PCR-mix-1 

Shigella spp. / Salmonella spp (Figure 2). The sample 

is considered positive for Salmonella where the value 

of Ct was lower than the boundary value. The sample 

is considered negative for Salmonella when the result 

is positive only on the channel FAM with PCR-mix-1 

IC (Green curve) and the Ct value is lower than the 

boundary value.  

Figure 2. The RT-PCR multiplex amplifi cation of Salmonella, blue curve indicates the expression of 
Salmonella (8.2 Ct), the green curve indicates the expression of IC (24.3 Ct). 

The result of RT-PCR detection of salmonella 

showed that the salmonella was detected in 8 (8%) out of 

100(100%) stool specimens that collected from patient 

with acute diarrhea. this result matched to fi ndings of 
Kylla et al. 13 that show A total of 8.31% Salmonella 

were identifi ed with higher prevalence. Also, another 
study showed that the prevalence of Salmonella  isolates 

was 6.9% Children aged between 1 to 3 years were 

signifi cantly associated with Salmonella infection, 

Studies conducted in Ethiopia also revealed an 

increasing trend in the prevalence of Salmonella isolates 

and Shigella spp 14.  

Detection of Shigella and E. coli by real-time PCR

Shigella and E. coli were detected on the same 

channel, FAM (Red) channel with the tube that contained 

PCR-mix-1 Shigella spp. / Salmonella spp (Figure 3). 

The sample is considered positive for Shigella and E. 

coli where the value of Ct was lower than the boundary 

value. The sample is considered negative for Shigella 

and E. coli when the result is positive only on the 

channel FAM with PCR-mix-1 IC (Green curve) and the 

Ct value is lower than the boundary value.  
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Figure 3. The RT-PCR multiplex amplifi cation of Shigella and E. coli, blue curve indicates the expression of 
Shigella and E. coli, (16.8 Ct), the green curve indicates the expression of IC (21.9 Ct). 

The result of RT-PCR detection of Shigella and E. 

coli showed that the Shigella and E. coli was detected 

in 3 (3%) and 14( 14%), respectively, out of 100(100%) 

stool specimens that collected from children with acute 

diarrhea. Although the same target channel is used for the 

detection of Shigella and E. coli in RT-PCR assay, they 

are distinguished by culture and confi rmed by EPI 20E 
test for all positive RT-PCR stool samples. This results 

similar to result state that the prevalence of  Shigella and 

E. coli isolates was 4.3%, 24%, respectively 15,16.  

Performance of RT-PCR vs conventional culture 

methods

The Sensitivity of real time PCR was 100% for all 

four enteric bacterial detection in stool samples, while 

the Sensitivity of culture methods of campylobacter, 

salmonella, E. coli and shigella detection in stool 

samples was 81%, 77%, 100%, and 75%, respectively. 

The result of P. value was statistically signifi cant (0.03). 
The specifi city of real time PCR was 100% for all four 
enteric bacterial detection in stool samples by both 

methods. The differences of Sensitivity between the 

four types due to growth requirements of culture of each 
bacteria type. 

The result matched with study that states the 

positive laboratory result for enteric bacteria in 109 

(14.7%) patients. PCR was positive in all 109 (100%) 

patients, but only 32 (29.4%) of them were culture 

positive. Salmonella spp. was the most common bacteria 

detected by culture while Campylobacter spp. was 

mostly detected by PCR. Campylobacter spp., which 

are fastidious organisms, are probably the most diffi cult 
for clinical laboratories to detect because of specimen 

transport and specifi c culture requirements. Also, 
study demonstrated that culture-based methods miss 

a substantial proportion of Campylobacter infections. 

One of the benefi ts of nucleic acid amplifi cation tests 
(NAATs) is the ability to detect low levels of fastidious 

organisms despite poor growth 17.

Studies shown that the multiplex RT-PCR is a 

sensitive and specifi c assay for the diagnosis of enteric 
pathogens. RT-PCR testing detects bacterial DNA, not 

viable organisms, and positive RT-PCR results must 

therefore be interpreted in conjunction with clinical 
presentation. When RT-PCR is used for diagnosis, 

cultures are required for antimicrobial susceptibility 
testing for positive RT-PCR cases 18. Diagnostic testing 

for enteric pathogens has rapidly evolved in the past 
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decade. Although culture independent diagnostic tests 

are still most commonly being used for Campylobacter 

and STEC, the Foodborne Diseases Active Surveillance 

Network found the highest percentage increase in use 

for Shigella and Salmonella compared with the previous 

3-year average. They concluded that the most likely 

reason for this change was the implementation of newly 

available DNA-based syndrome panels in participating 

laboratories 19,20. 

Conclusions 

  In conclusion, Reel time-PCR markedly improves 

the detection rates of bacterial stool pathogens and offers 

rapid identification. Therefore, we recommend using 
Real time-PCR with culture to achieve optimal results. In 

our study, Salmonella and E. coli were most commonly 

detected by culture while Campylobacter and Shigella 

were most commonly identified by real time-PCR.
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Abstract 

Background: Natural deaths constitute a significant portion of total deaths cases received for autopsy in 
general. Cardiovascular system occupies the vast majority of natural death causes. Sudden cardiac death 
is a catastrophic complication of a number of cardiovascular diseases and affect all ages. Death is mostly 
unexpected and has a devastating impact on both the surviving family and community. Clinicians use cardiac 
markers, highly sensitive and specific for detection of myocardial damage to screen living patients for acute 
myocardial infarction (AMI), however to that point, the utility of those markers for diagnosis of cardiac 
death in autopsy setting has not been fully established. Materials and Methods: A prospective postmortem 
case control study was carried out on 103 medico-legal cases referred to the Medico-Legal directorate in 
Baghdad during 6 months period in 2020. The cases under study were classified in to two groups, those died 
due to cardiac causes (53) as cases group, and those died due to traumatic causes (50) as control group. Blood 
samples were collected using disposable syringes to withdraw 3-5ml of blood then immediately centrifuged 
to separate the serum and stored at -20°C till biochemical analysis for cardiac biomarkers (High sensitive 
troponin I, MB fraction of Creatin kinase and Lactate dehydrogenase). Results: Males constituted 77% 
from the total number while females constituted 23%. The mean age of the total study group was 42.57± 
15.125 years with a range between 11-72 years. The total number of cases group were 53 case( 77% male 
and 23% female) with a mean age of 48.89±12.566, compared with 50 cases as controls group from the total 
number(76%male and 24% female) with mean age of 35.88±14.825. Sensitivity of High sensitive troponin 
I was 96.2% which was acceptable and it’s specificity for diagnosis of sudden cardiac causes of death was 
22% which was very low. While Sensitivities of MB fraction of Creatin kinase and Lactate dehydrogenase 
were 96.2% and 94.3% respectively and their specificities were 6% and 14% respectively. There were no 
correlations between post mortem interval and all three biochemical parameters levels. Conclusion: High 
sensitive troponin I, MB fraction of Creatin kinase and Lactate dehydrogenase were not reliable as diagnostic 
biomarkers for sudden cardiac deaths without gross postmortem and histopathological examination. There 
were no correlations between the three biomarkers (High sensitive troponin I, MB fraction of Creatin kinase 
and Lactate dehydrogenase) and the post mortem interval .

Keywords: Biomarkers, Cardiac Death, hs. Troponin I, CK-MB, LDH. 

Introduction

Natural deaths obviously constitute a significant 
portion of deaths, which are submitted for autopsy 

and investigation of death daily. In most of the natural 

deaths, the death occurs suddenly or unexpectedly 

without any obvious disease (1). Sudden death account 

for approximately 2/3 of forensic autopsies (2). Sudden 

cardiac death is a catastrophic complication of a 

number of CVD and affect all ages. Death is mostly 

unexpected and has a devastating impact on both the 

surviving family and community (3). Cardiac related 

deaths are increasing in trends and particularly in males 
(4). Traditional cardiovascular risk factors such as D.M, 
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obesity, dyslipidemia, H.T have all been linked to 

sudden cardiac death (5). Sudden cardiac death is defined 
as sudden natural and unexpected death due to various 

existing cardiac pathology if witnessed within 1 hr. of 

the onset of symptoms, otherwise within 24hrs. after the 

late was last seen alive(6). Sudden cardiac deaths due 

to acute myocardial infarction constitutes a significant 
percentage of caseload for death investigators, coroners, 

and forensic pathologist. (7). The highest risk of fatality 

occurs within the initial hours of the beginning of AMI 

(8).

cTn is released from injured cardiomyocytes 
approximately 3hrs after ischemic event(9)and it peaks 

at 12hrs. and remains high for at least 144hrs(10). CK-

MB release occurs from dead cardiac cells within 3-4 

hrs. after the onset of MI symptoms, and engaging in a 

peak between 12-24 hrs. then drops down to ordinary 

within 48 hrs.(11,12). While LDH started to rise in blood 

between 12-24 hrs. and peaks within 48-72 hrs. and 

remains high for 7-12 days then starts to decrease (13). 

Current study aims: to evaluate the creditability of 

cardiac biomarkers (Hs. troponin I, CK-MB and LDH) 

in sudden cardiac death in comparison to postmortem 

gross and histopathological examinations. Furthermore, 

to determine the association of cardiac biomarkers (Hs. 

troponin I, CK-MB, LDH) with post mortem interval.

Materials and Methods

A prospective postmortem case control study was 

carried out on 103 medico-legal cases referred to the 

medico-legal directorate in Baghdad during 6 months 

period in 2020. Of these 103 cases, 79 cases were males 
and 24 cases were females. Their age was ranged from 

(11-72) years, with a mean of 42.57± 15.125 years of 

age.

The cases under study were classified in to two 
groups, those died due to cardiac causes (53) as cases 

group, and those died due to traumatic causes (50) as 

controls group.

Cases included in this study when death was eye 

witnessed and circumstances of death was evident and 

clear as well as when PMI was less than or equal to 12hrs. 
The study excluded the following cases: when PMI more 

than 12hrs., decomposed cadavers, infant and children 

less than 11 years and if blood hemolysis is evident.  

Blood samples were collected using disposable 

syringes to withdraw 3-5ml of blood and were 

immediately centrifuged to separate the serum and stored 

at -20°C till biochemical analysis for cardiac biomarkers.

Gross examination of the heart was conducted in the 

autopsy room.

In all cases a small piece of tissue sample was taken 

from suspicious heart muscle (pale and yellowish areas 

surrounded by an area of hyperemia) and kept in 10% 

formalin for histopathological examination.

Results

Males in the total study cases constituted 77% while 

females constituted 23%. The mean age of the total study 

group was 42.57± 15.125 years with a range between 

11-72 years. The total number of cardiac cases were 

53 case( 77% male and 23% female) with mean age of 

48.89±12.566, compared with 50 cases as controls group 

in total number(76%male and 24% female) with mean 

age of 35.88±14.825.

Post mortem levels of high sensitive troponin I ( 

hs.cTnI), CK-MB and LDH were higher in cardiac cases.

Sensitivity of hs. Troponin I was 96.2% which was 

acceptable and it’s specificity for diagnosis of sudden 
cardiac causes of death was 22% which was very low as 

shown in table (1). 
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Table (1): Sensitivity, specificity, positive and negative predictive value of high sensitive troponin I in total 
study cases. 

Histopathology of cases and 
controls

Total

negative positive

High sensitive 
troponin I of cases and 
controls groups(ng/L)

normal

Count 11 2 13

% within High 
sensitive troponin I 

of cases and controls 
groups(ng/L)

84.6% 15.4% 100.0%

% within 
Histopathology of 
cases and controls

22.0% 3.8% 12.6%

high

Count 39 51 90

% within High 
sensitive troponin I 

of cases and controls 
groups(ng/L)

43.3% 56.7% 100.0%

% within 
Histopathology of 
cases and controls

78.0% 96.2% 87.4%

Sensitivity of CK-MB was 96.2 which was acceptable and it’s 
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specificity for diagnosis of sudden cardiac causes of death was 6% which was very low as illustrated in table (2). 
Table (2): Sensitivity, specificity, positive and negative predictive value of CK-MB in total study cases.

Histopathology of cases and 
controls

Total

negative positive

CK-MB of cases 
and controls 
groups(U/L)

normal

Count 3 2 5

% within CK-MB of 
cases and controls 

groups(U/L)
60.0% 40.0% 100.0%

% within 
Histopathology of cases 

and controls
6.0% 3.8% 4.9%

high

Count 47 51 98

% within CK-MB of 
cases and controls 

groups(U/L)
48.0% 52.0% 100.0%

% within 
Histopathology of cases 

and controls
94.0% 96.2% 95.1%

Sensitivity of LDH was 94.3% which was acceptable while it’s specificity for the diagnosis of sudden cardiac 
causes of death was14% which was very low as illustrated in table (3).  
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Table (3): Sensitivity, specificity, positive and negative predictive value of LDH in total study cases. 

Histopathology of cases and 
controls Total

negative positive

LDH of cases and 
controls groups(U/L)

normal

Count 7 3 10

% within LDH of cases 
and controls groups(U/L)

70.0% 30.0% 100.0%

% within Histopathology 
of cases and controls

14.0% 5.7% 9.7%

high

Count 43 50 93

% within LDH of cases 
and controls groups(U/L)

46.2% 53.8% 100.0%

% within Histopathology 
of cases and controls

86.0% 94.3% 90.3%

There was no correlation between post mortem interval and all three biochemical 

parameters levels (p value is significant at 0.05) as shown in figure (1, 2, 3)
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Figure (1): Correlation between Hs. troponin I and PMI.  

 

Figure (2): Correlation between CK-MB and PMI.

 

Figure (3): Correlation between LDH and PMI. 
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Discussion

Males in our total study cases were higher than 

females. This finding was similar to study done previously 
(14). Males predominance may be due to number of 

factors include the following: males are more susceptible 

to emotional and psychological stress because of their 

higher responsibilities towards their families in our 

culture, as well as risk factors especially hypertension 

and smoking are more common in male than in female 
(15); in addition to the effect of life style. Sensitivity of 

Hs. Troponin I was high and acceptable (96.2%) while 

specificity was low (22%). Unfortunately we couldn’t 
found a similar study to compare with. In our study post 

mortem diagnosis of sudden cardiac causes of death by 

using CK-MB revealed that the sensitivity of this marker 

was acceptable while the specificity was very low. This 
finding agrees with a previous study which showed lack 
of significance in serum levels of CK-MB between the 
different groups (17). While the study disagrees with 

another study which showed that the levels of CK-

MB were significantly lower in study group than in 
control group (14). On the other hand our result disagrees 
with a previous study that showed a higher specificity 
percentage and almost similar sensitivity which was 

closer to our finding (14). This difference might be due 

to a small number of cases and controls included in 

their study in addition to the short post mortem interval 

in comparison to our study. In our study regarding 

LDH biomarker, there was no statistically significant 
differences in profile concentrations between the cases 
group and controls group, confirming the low diagnostic 
validity of this biomarker. This result was similar to a 

previous study (14). There were no significant differences 
in the levels of all the three biomarkers (hs. cTnI, CK-

MB and LDH) between cases and controls groups. This 

may be due to many factors including: the survival time 

after symptoms started, any other injury to the heart 
which may cause increase in the levels of biomarkers by 

diffusion even if the injury was due to non-cardiac injury 
as well as any degree of hemolysis will affect the results. 

Regarding the correlation between the biomarkers and 

post mortem interval, our study showed no correlation 

between all three biomarkers and post mortem interval. 

This finding was similar to the study conducted previously 
which showed no correlation between CK-MB and PMI, 

but showed a very weak correlation between PMI and 

troponin I (cTnI) levels in serum (16). While there were 

positive correlations between the 2 markers ( cTnI & 
CK-MB) and PMI in a previous study done in Erbil (17).

This difference might be due to longer PMI used in their 

study which ranged between 1-18 hrs., while it was less 

than or equal to 12 hrs. in this study.  

 Conclusions

· Hs. Troponin I, CK-MB and LDH were not 

reliable as diagnostic biomarkers for sudden cardiac 

deaths without postmortem gross and histopathological 

examination.

· There were no correlations between the three 

biomarkers (hs. Troponin I, CK-MB and LDH) and post 

mortem interval.  

Recommendations:

Based on the findings and conclusions presented, 
the following recommendations are suggested:

1. Conducting a further study on a large sample 

of population of non-cardiac causes of death to create a 

post mortem normal range of the three biomarkers to be 

a base for future post mortem studies of sudden cardiac 

deaths with better accuracy.

2. A comparison study of the three biomarkers on 

living cardiac        inpatients and postmortem cardiac 

causes of death to evaluate the differences.
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Abstract

The field experiment was carried out in a private field in Babil Governorate, Abi Ghark district, for the winter 
seasons 2018-2019 and 2019-2020 to study the effect of biological fertilizer and phenylalanine spraying on 
the content of the shoots and seeds of oil and some active compounds. The treatments were distributed in a 
global experiment according to a randomized complete block design (RCBD) with three replications. The 
experiment included two factors, the first is the bacterial vaccine Azotobacter chroococcum with two levels 
(inoculum and without inoculation) and the second is spraying with the amino acid Phenylalanine in three 
concentrations 0, 75 and 150 ml-1. The averages were compared according to the LSD test at a probability 
level of 0.05. The results showed that the treatment of biological fertilizer and spraying with the amino acid 
Phenylalanine was significantly superior in all the studied traits, which included the oil yield (gm.plant-1), 
the percentage of nitrogen, phosphorus and potassium and the shoots content of total phenols (mg.kg-1) and 
total flavonoids (mg.kg-1) and total flavonoids (mg. . Kg-1), percentage of free radical suppression and total 
antioxidant capacity (mg. 100 g-1). The best results were when the two-way treatment (bio-fertilizer×150 
ml.1-Phenylalanine), which gave the highest oil yield of 0.677 and 0.907 g. Plant-1, for the two seasons 
respectively, compared with the comparison treatment that gave the lowest yield for both seasons of the 
experiment.

Keywords: biological fertilizer, Phenylalanine , Dill(Anethum graveolens L.)

Introduction

Anethum graveolens L. is an important vegetable 

plant that belongs to the Apiaceae family and is native 

to the eastern and western Mediterranean. The active 

parts are fresh and dry leaves, seeds, roots and oil. It is 

consumed fresh or cooked and used as a spice and in the 

manufacture of food and cosmetics, The plant is highly 

nutritious and rich in vitamins, and contains antioxidants, 

polyphenols, and other compounds that are considered 

anticancer, It is used as a treatment for blood pressure, 

improves the work of the heart and lungs, calms nerves, 

appetite suppresses, dyspepsia, anti-spasms, vomiting in 

children, and a diuretic for mothers’ milk (1). 

Azotobacter free-living bacteria It is usually 

spread in light and neutral alkaline soils, it can stabilize 

atmospheric nitrogen, in addition to its ability to dissolve 

phosphates and produce various types of growth 

regulators such as indole acetic acid, gibberellins, 

cytokinins and a number of vitamins that stimulate the 

growth of roots and the formation of root hairs. Also, 

Azotobactere inhibits plant pathogens and the production 

of cidrofurates (2).

Amino acids are nitrogenous organic compounds 

that are the basic unit in building proteins, building 

proteins, and contribute to maintaining the stability 

of cell acidity. And spraying plants with amino acids 

contributes to overcoming the nutritional stresses 

during the plant life cycle (3) as a result of improving the 

efficiency of absorption and transport of nutrients. As the 
amino acid Phenylalanine is one of the cyclic (aromatic) 

amino acids that are used in the construction of many 

secondary compounds such as alkaloids and vegetable 

DOI Number: 10.37506/ijfmt.v15i3.16637
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pigments. It contributes to plant resistance to abiotic 

stresses and aids in plant growth and development due to 

its effect on the biosynthesis of some growth hormones, 

particularly gibberellins (4).

Materials and Method

The experiment was conducted during the winter 

seasons 2018-2019 and 2019-2020 in one of the private 

fields in Babil governorate, Abi Gharq district, which is 
10 km northwest of the city center of Hilla, at longitude 

44.333 degrees north and latitude 32.501 degrees south 

in Babel governorate to study the effect of vaccination of 

Dill seeds with Azotobacter chroococcum at two levels 

(inoculum, and without inoculation) and spraying with 

Phenylalanine amino acid in three concentrations 0, 75 

and 150 ml.-1 for the two seasons, respectively, on the 

content of dill from some antioxidant compounds. The 

soil analysis test was conducted before planting and 

fertilization for both seasons by taking separate samples 

of field soil at the depth of 0-30 cm for the purpose of 
measuring some chemical and physical characteristics of 

the soil of the experiment site (Table 1).

The land was prepared twice, perpendicularly, then 

it was flattened and divided into three duplicates, the 

distance between them was 2m. Each duplicate includes 

18 panels with dimensions of 2 m x 2 m for each plate as 

the line 9 includes the distance between the plants 20 cm 

and between a line and another 20 cm, in each slab Nine 

lines. The experiment included inoculating the seeds 

at a rate of 1 kg of seeds with 0.5 kg of the bacterial 

vaccine Azotobacter chroococcum loaded on peat moss. 

As for spraying plants with amino acid, it was done 

three times, the first after 30 days of germination, and 
the second after 14 days from the first and third, when 
plants bloomed by 50%.

As for the amino acid, its concentrations were 

prepared by taking 75 and 150 mg, and each was added to 

a liter of distilled water and sprayed all the experimental 

units, except for the comparison treatment with the amino 

acid, and the following characteristics were studied: oil 

yield (gm.plant-1), the percentage of nitrogen, and the 

percentage of phosphorous by following the method 

of reduction of Ammonium molybdate-vanadate, the 

percentage of potassium according to the method used 

by, and the content of the shoots of total phenols and total 

flavonoids (mg.kg-1 dry weight), and an estimate of the 

percentage for free radical suppression and estimation of 

total antioxidant capacity.

Table (1) Some chemical and physical characteristics of the pre-sowing research soil

SiltClaySandO.M.KPNpH

gm.kggm.kggm.kggm.kgmg.kgmg.kgmg.kg

49520030512.41087.2336.57.41

Results and discussion

It is evident from Table (2) that the biological 

fertilizer Azotobacter and the Phenylalanine amino 

acid spraying had a significant effect for all the studied 
traits, as the plants whose seeds were fertilized with 

the biological fertilizer significantly exceeded the oil 
yield and the percentage of nitrogen, phosphorus and 

potassium. It achieved the highest averages of 0.580 and 

0.730 gm.plant-1, 2.245, 2.575%, 0.338, 0.408%, 1.526 

and 1.731%, compared to plants whose seeds were not 

inoculated with biological fertilizer, which amounted to 

0.462 and 0.587 gm. 2.420%, 0.314, 0.385%, 1.391% 

and 1.598% for the two seasons, respectively.
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The reason for this may be that the addition of 

biological fertilizer provides the plant with nutrients, 

which leads to the accumulation of carbohydrates 

inside the plant, which leads to the production of 

terpenes by entering carbohydrates in the glycolysis 

pathway reactions and producing Pyruvic acid and then 

Mevalonic acid, which is the key to the production of 

Isoprene units that represent the building block Basic for 

building turbine oils (5). These results are in agreement 

with (6) on the fennel plant in which the oil yield was 

increased after treatment with biological fertilizer. The 

increase in the percentage of nitrogen, phosphorous 

and potassium elements in the plant tissue as a result 

of responding to biological fertilizers may be due to the 

ability of these bacteria to increase these elements in the 

soil and provide them in a manner that is easily absorbed 

by the plant (7).

It is noticed from the same table that spraying 

the plant with the amino acid Phenylalanine at a 

concentration of 150 ml-1 achieved a significant 
superiority also compared to the comparison treatment, 

as the values   reached 0.595 and 0.794 g. Plant-1, 0.275, 

2.626%, 0.352, 0.427%, 1.584 and 1.823% compared to 

the comparison treatment that achieved 0.451 and 0.538 

gm. Plant-1, 2.084, 2.363%, 0.299, 0.367%, 1.297 and 

1.501% for the study characteristics and for the two 

seasons, respectively. This increase may be due to the 

treatment with the amino acid because the chemical 

composition of the acid contains the amine group NH2, 

and this was positively reflected on the plant’s nitrogen 
content (8).

On the other hand, spraying amino acids plays a role 
in changing the osmotic potential in the plant tissue, as 

it reduces the water effort and this increases the ability 

of cells to absorb water and elements and this positively 

affects the increase in vegetative growth and thus 

increases the absorption of nutrients such as nitrogen, 

phosphorus and potassium (9).

Table (2) The effect of spraying with Phenylalanine biological fertilizer on the oil yield and some chemical 
properties of dill plant

2019-2020 Season2018-2019 Season

The
Factors

k
(%)

P
(%)

N
(%)

Herb oil
Yield

Gm/plant

k
(%)

P
(%)

N
(%)

Herb oil
Yield

Gm/plant

1.5980.3852.4200.5871.3910.3142.1150.462
Without

inoculumBacteria

effect 1.7310.4082.5750.7301.5260.3382.2450.580inoculum

0.037120.00690.04010.03370.033100.00520.02310.0152 (0.05)LSD

1.5010.3672.3630.5381.2970.2992.0840.4510

Phenyl-alanine 1.6700.3962.5050.6441.4950.3262.1810.51875

1.8230.4272.6260.7941.5840.3522.2750.595150

0.045460.00850.04910.04130.040540.00640.02830.0187 (0.05)LSD

1.4680.3622.3260.5121.2670.2832.0470.4180

Without

inoculum
1.5920.3842.4020.5691.4270.3142.0970.45675

1.7350.4092.5330.6801.4780.3442.2020.513150



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      5543

1.5330.3722.4000.5651.3260.3152.1210.4840

inoculum 1.7480.4072.6080.7181.5630.3382.2650.57975

1.9110.4462.7180.9071.6900.3602.3480.677150

0.064290.01200.06950.05840.05733n.s.0.04000.0264 (0.05)LSD

The results in Table (3) indicate that inoculation of 

dill seeds with the biological fertilizer Azotobacter had 

a significant effect on the shoots content of total phenols 
(mg.kg-1), total flavonoids (mg.kg-1), percentage of 

free radical suppression and total antioxidant capacity 

(mg.100 gm-1). It achieved the highest averages of 0.751 

and 0.769 mg.kg-1, 36.453 and 36.592 mg.kg-1, 62.58, 

66.03%, 40.33 and 41.86 mg.100 g-1 compared to the 

comparison treatment (without inoculation), which 

achieved the lowest averages of 0.748 and 0.764. Mg. 

Kg-1, 36.366 and 36.509 mg.kg-1, 58.60, 61.78%, 39.42 

and 40.54 mg.100 gm-1 for the two seasons, respectively.

The reason for the increase in the shoots content of 

antioxidant compounds and the amount of their oxidative 

activity may be due to the result of the effect of biological 

fertilizer in increasing the vegetative indicators, which 

led to an increase in the accumulation of dry matter 

resulting from the increase in the rate of photosynthesis 

processes mainly producing the primary metabolites, 

which in turn led to an increased accumulation of 

intermediate compounds that participate in secondary 

metabolism to produce phenolic, flavonoid and other 
compounds (5). The increase in phenols and flavonoids, 
the percentage of free radical suppression and the total 

antioxidant capacity in the leaves may be due to the 

increase in vegetative growth, which is reflected in the 
accumulation of carbohydrates in the plant, which enter a 

direct pathway to produce phenols via Shikmic acid and 

the interference of amino acids such as Phenylalanine 

and Tyrosine in building flavonoids (10).

Cont... Table (2) The effect of spraying with Phenylalanine biological fertilizer on the oil yield and some 
chemical properties of dill plant

It is noted from the same table the significant 
superiority of spraying with the amino acid Phenylalanine 

at a concentration of 150 ml.liter-1, which achieved the 

highest values in the aforementioned characteristics, 

which amounted to 0.756 and 0.771 g.kg-1, 36.494, 

36.677 g.kg-1, 66.67, 70.15% and 42.01, and 43.62 

mg.100 g-1 for the two seasons, respectively, compared 

to the comparison treatment that achieved the lowest 

values of 0.744 and 0.763 mg.kg-1, 36.331 and 36.415 

mg.kg-1, 55.66, 59.17%, 38.23 and 39.33 mg. 100 g-1 for 

the two seasons, respectively.

This significant increase when spraying with the 
amino acid Phenylalanine may be due to the fact that it 

enters the vital structural steps of phenols and flavonoids 
that are from the pathway of Shikimic acid after 

adding a molecule of Phosphoenol pyruvate in several 

steps to form Prephonic acid, which is the amino acid 

Phenylalanine by the intermediate compound Phenylpy 

Phenylalanine on the formation of Cinnamic acid, which 

is the basic unit for building phenols and flavonoids 
within this path (5). In the production of phenolic acids, 

at a rate of 10% in the production of anthocyanins, 

accordingly, preparing the plant with the amino acid 

Phenylalanine and Tyrosine it needs leads to an increase 

in the phenolic compounds and their derivatives. It is 

worth noting that phenols and flavonoids are antioxidant 
compounds that have effectiveness to inhibit free 

radicals by giving hydrogen electrons to the free radical 

turning it into a harmless compound (5). 
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Table (3) The effect of spraying phenylalanine biological fertilizer on some antioxidant compounds in dill 

plant

2019-2020 Season2018-2019 Season

The

Factors
Total

 antioxidant

mg/100gm

Free

 radical 
suppression

  %

Total

flavonoid
Gm/kg

Total

phenolics

Gm/kg
total 

antioxidant

mg/100gm

Free

 radical 
suppression

%

Total

flavonoid
Gm/kg

Total

phenolics

Gm/kg

40.5461.7836.5090.76439.4258.6036.3660.748
Without

inoculumBacteria

effect

41.8666.0336.5920.76940.3362.5836.4530.751inoculum

0.5651.2160.007960.000890.12231.5810.007200.00091(0.05)LSD

39.3359.1736.4150.76338.2355.6636.3310.7440

Phenylalanine 40.6562.3936.5590.76739.3859.4336.4040.75075

43.6270.1536.6770.77142.0166.6736.4940.756150

43.621.4890.009750.001090.14971.9360.008820.00111(0.05)LSD

39.1958.3836.3650.75937.6455.3936.2840.7420

Without

inoculum
39.7560.5636.5190.76639.0157.3436.3660.74975

42.6866.3936.6440.76841.6063.0836.4490.754150

39.4859.9636.4660.76638.8155.9436.3780.7460

inoculum 41.5464.2136.6000.76839.7561.5336.4430.75075

44.5673.9136.7100.77442.4370.2736.5390.757150

0.9792.1060.013790.001550.21182.738n.s.0.00157(0.05)LSD

Conclusions      

 The addition of bio-fertilizer and spraying with 

amino acid Phenylalanine at a concentration of 150 ml-1 

liter had a positive effect in all the studied traits.

 The treatment of the interaction between the 

biological fertilizer and the amino acid Phenylalanine at 

a concentration of 150 ml-1 was superior in most of the 

studied characteristics.
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Correlation of TNF-α 308 Polymorphisms and Susceptibility  
to Respiratory Disease

Shaimaa H. Al -Dulaimi1, Adel M. Rabee2

1Researcher, 2Professor, Department of Biology, College of Science, University of Baghdad, Baghdad, Iraq 

Abstract 

To  estimate the association of TNF‐α 308  SNPs with the risk of respiratory disease in Iraqi  concrete laborers. 
49 concrete laborers and 40 healthy people were taken on our investigation. Technology of Amplification 
refractory mutational system-polymerase chain reaction (ARMS-PCR) was used to testify single nucleotide 
polymorphism (SNP) of TNF-α gene.  Enzyme-linked immunosorbent assay (ELISA) technique was utilized 
to measurement the amount of TNF-α protein. odds ratios (ORs) with 95% confidence intervals (CIs) were 
utilized to estimate the strength of association. Testing for Hardy- Weinberg (H-W) equilibrium revealed 
both  laborers and control showed significant variation in the distribution of TNF-α-308 genotypes (p ≤0.05). 
Both  genotypic and allelic frequency of rs1800629 show in significant difference between concrete laborers 
and healthy controls. Nevertheless the frequency of A allele was insignificantly increase in laborers (20%) 
than in controls (14%) (P = 0.077; OR = 1.61; 95% CI = 0.72 to 3.58).  After analyzing the relationship 
between TNF-α serum levels of laborers and genotype of TNF-α-308G/A, we detected the laborers that 
carrying the GA and AA genotypes had significantly higher  levels of TNF-α compared to GG genotype 
carriers of rs1800629 ( P< 0.01). Consequently, our information proposed that TNF-α-308G/A variation was 
linked to risk of respiratory disease in concrete laborers. Moreover, we also identified TNF-α-308 A allele 
was the risk factor for concrete laborers in Iraqi  population.

 Keywords: concrete laborers; single nucleotide polymorphism (SNP).

Introduction

Harmful impacts of exposure to concrete dust 

ingredients on organ system in people have been 

depicted. Atoms of essential significance in concrete 
dust as far as substance and potential health impacts 

fundamentally incorporate 60– 67% calcium oxide, 

17–25 silicon oxide (SiO2), and 3–5% aluminium (Al) 
oxide, with some amount of chromium(Cr), potassium, 

sodium, sulphur, iron oxide,  and magnesium oxide 1,2,3. 

The diameter of  concrete dust  has ranging from 0.05 to 

5.0 μ 4 released in shape of particulate matters(PM) or 

aerosol may be ingested or may be breath by exposed 

people5. 

Respiratory diseases as silicosis may increased and 

associated with Long-term occupational exposure to 

silica. The primary changes against the silica exposure 

happen as a result for creation of fibrogenetic and 
inflammatory mediators  as well as growth factors, 
including tumor necrosis factor 6. 

All experiential in-vitro, in-vivo and controlled 

human investigations propose that tumor-necrosis factor 

alpha (TNF-α) act as key mediators of the inflammatory  
reaction to PM exposure 7. In any case, due to the reality 

that say not all the people who have a same exposure 

history create lung fibrosis 8. genetic variables may 

also share to the danger of the illness. Studies have 

demonstrated that TNF-α manufacture is managed at 
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the transcriptional level 9, and a G-to-A mutation in the 

−238, −308 promoter area is linked by an raise in TNF-α 
manufacture10. Furthermore, in spite of the fact that 

TNF‐α promoter have four particular point mutations of 
G to A are distinguished at the  ‐163, ‐238, ‐308, and 

‐376 locales, respectively 11,12, which may influence 
TNF ‐α expression13, investigations have shown the 

SNPs at  ‐238 and  ‐308 are associated with the happened 

and development of silicosis 8,10,14. thus, we suppose 

that polymorphisms in the TNF‐α (‐308) promoter 

region is associated with respiratory inflammation  risk 
in concrete laborers. The objective of this study that 
conducted  in Babylon concrete manufacturing plant/

Iraq was to determine the associations of TNF‐α -308 
gene polymorphism to risk of respiratory disease in Iraqi 
concrete laborers.

Materials subjects and Methods

Participants 

Samples were collected from 49 volunteers laborers 

in Babylon concrete  plant, who had been exposed to 

concrete dust for 10 years at least. Subjects were given 
authorization by the plant management and informed 

about the investigation, then informed to sign the 

authorization form. Individual information, for example, 

healthy status, and utilization of any drug, and smoking  

were gotten for all subjects. Forty healthy volunteers 
with the same age and health conditions were chosen as  

unexposed individuals.

Genetic polymorphism of TNF-α-308/ rs1800629

Genome DNA from blood sample was extracted by 

using Rapid Blood Genomic DNA Extraction  Kit Bio 

Basic Inc (Canada). Technique of amplification refractory 
mutational system -Polymerase Chain Reaction (ARMS-

PCR) was used to detected TNF- α-308G/A genotypes 
15. The genomic region encompassing the-308G/A 

polymorphism was amplified using the follow ing 
primers: TNF A (5´ATAGGTTTTGAGGGGCATCA ), 

TNF G (5´ ATAGGTTTTGAGGGGCATCG) and TNF 

com( 5´ AAGAATCATTCAACCAGCGG). Briefly, 
PCR reaction was performed in Accupower PCR Master 

Mix tube with a final volume of 20 µl consisting of 5 
µl DNA template, 1 µl of each of the sequence-specific 
reverse primers and forward primer, and 12 µl of 

Nuclease – free water. Then lyophilized blue pellet was 

dissolved by vortex and briefly spun down (http://www.

bioneer.com). The  reaction was amplified for 35 cycles, 
each cycle consisted of denaturation at 94ºC for 30 sec, 

annealing at 57ºC for 20 sec, extension at 72ºC for 20 

sec and finally a 3 min extension at 72ºC .

Assessment of human Tumor Necrosis Factor-α  
serum levels

Sera of laborers and controls were assessed for 

level of  TNF- α by using commercially available kit 
(Elabscience, USA). 

Statistical Analysis

Genotypes of TNF-α-308 were presented as 
percentage frequencies, and significant differences 
between their distribution in concrete laborers and 

controls were assessed by two-tailed Fisher’s exact 

probability (p). In addition, odd ratio (OR), etiological 
fraction (EF) and preventive fraction (PF) were also 

estimated to define the association between a genotype 
with increase  TNF-α-308. The OR value can range from 
less than one (negative association) to more than one 

(positive association). If association was positive , the 

EF was calculated, while if  it was negative , the PF was 

given 16. These estimation were calculated by using the 

WINPEPI computer programs for epidemiologists. The 

latest version of the WINPEPI package (including the 

programs and their manuals) is available free online at 

http://www.brixtonhealth.com.

Allele frequency of TNF-α-308 genes were 
calculated by direct gene counting method, while a 

significant departure from Hardy-Weinberg equilibrium 
(HWE) was estimated using H-W calculator for two 

alleles, which is available free online at http:www.

had2know.com/academics/hardy-weinbergequilibrium-
calculator-3-ale;es.html. 
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Results and Discussion

 Genetic polymorphism of TNF-α-308/ rs1800629

In this study, The genetic polymorphism of the 

TNF-α gene promoter -308 G/A (rs1800629)   was 
determined and presented with three genotypes as 

either a heterozygous(GA) or two homozygous (GG, 

AA)   in laborers and control groups. Testing for 

Hardy- Weinberg equilibrium(HWE) revealed that 
both laborers and control showed significant variation 
in the distribution of TNF-α-308 genotypes (p ≤0.05). 
There is differences between the observed and expected  

frequencies of  GG, GA and AA genotypes in laborers 
and control samples, in which the observed and expected 

genotype frequencies were not in agreement with HWE, 
as shown in table 1.

Table 1: Observed and expected numbers and frequencies percentage and Hardy-Weinberg (H-W) 
equilibrium of TNF-α-308 genotypes and alleles in concrete laborers and control.

Studied groups

TNF-α-308 genotypes or allele
H-W
P ≤GG GA AA G A

Laborers

Observed
No. 34 10 5 78 20

S

p = 0.009

% 69 21 10 80 20

Expected
No. 31 16 2

Not estimated
% 63 33 4

Control

Observed
No. 32 5 3 69 11

S

p = 0.002

% 80 12.5 7.5 86 14

Expected
No. 29.75 9.5 0.75

Not estimated
% 74 24 2

Comparing laborers with control, TNF- α-308  GG 
genotype was insignificantly decrease in laborers (69 
vs. 80 %; P= 0.332), with OR value of 0.57and the 
PF of such difference was 3.47. TNF- α-308 GA,AA 
genotypes were insignificant increased in laborers with  
(21 vs. 12.5 %; P= 0.4)and (10 vs. 7.5 %; P= 0.726) 

respectively. Although the differences was increased 

insignificant but the OR ratio is positive for GA,AA 

genotypes (1.79, 1.4  ) respectively , then GA,AA 

genotypes were more susceptible to inflammation in 
laborers  . However, in terms of allele frequencies, the 
G alleles were insignificantly decreased (80 vs. 86 %; 
P=0.321) in laborers than control, while A allele was 

insignificantly increased ( 20 vs. 14 %; P=0.077) in 
laborers compared to controls, as shown in table (2). 
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Table 2: Statistical evaluations of association between TNF-α-308 genotype or allele and inflammation 
symptoms .   

TNFα 
Genotypes or  

Allel
laborers (N:49) Control(N:40)

OR
Etilogical or 
preventive 
Fraction

exact 
probability

95% CI
H-W

Genotypes N % N %

GG 34 69 32 80 0.57 3.47 0.332 0.21 to 1.50
laborers 

NS

GA 10 21 5 12.5 1.79 0.09 0.4 0.57 to 5.68

AA 5 10 3 7.5 1.4 0.029 0.726 0.32 to 6.15

Alleles 98 80

G 78 80 69 86 0.62 0.32 0.321 0.28 to 1.38
control 

NS

A 20 20 11 14 1.61 0.321 0.077 0.72 to 3.58

OR= odds ratio; 95%CI = 95% confidence interval

A genotype frequency and allele frequencies 
stay constant in the community, if population was 

closed with random mating and without mutation and 

natural selection 17, so the equation states that allele 
and genotype frequencies in people will stay from 
generation to another without impacts like genetic drift, 

assortative mating, natural selection, sexual selection, 

mutation, and others 18. The tests assess the degree 

of variation between observed genotype and allele 

frequencies with the frequencies that are expected. 
Aberrations from HWE at specific markers may propose 
population sub-structure, problems with genotyping or, 

in samples of sickened people, a relationship with the 

sickness 17, the current study concluded that there is 

deviation from HWE in control and laborers, the three 

genotypes (GG, GA,AA) with both alleles (G and A) are  

not fixed between generations in Iraqi population. This 
deviation may be for several reasons such as the number 

of samples is insufficient compared to the population, 
ethnic population, mutations, genetic drift and others.

 The current result  was in contrast with other previous 

stud ies that the allelic distri bution of rs1800629 was 

not deviated from HWE in both  asthmatic patients and 

control in Chinese people19. Other studies demonstrated 
the distributions of TNF‐α (‐308) genotype in controls 

had no deviation from HWE and different distributions 

of TNF‐α (‐308) between chinese silicotic patients and 

controls; more cases carried mutants than controls 20. 

Current results showed TNF-α-308 G/A gene was 
associated with increased inflammation susceptibility in 
laborers or protection them , and recorded OR,EF and 
PF values are in favor of such conclusion. GA and AA 

genotypes of  TNF-α-308 , which scored OR higher 
than one value (1.79 and 1.4, respectively) and EF value 

(0.09 and 0.029, respectively) in concrete laborers that 

may regard those genotype TNF-α-308 (rs1800629) as 
positively associated with inflammation susceptibility 
in Iraqi concrete laborers although this association were 
not significant. Conversely, TNF-α-308 GG genotype 
scored OR value less than one (0.57) and PF value (3.47) 
that may regard that this genotype have a significant 
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negative association with inflammation susceptibility 
in Iraqi concrete laborers and protected them against 
inflammation. This results were in line with most prior 
literatures which observed association between tumor 

necrosis factor TNF- α - 308 gene polymorphisms and 
silicosis susceptibility in  populations of American, 

South African, Iranian, Indonesian, and Chinese.  A 

significant associations were identified under the genetic 
models (A allele and AA+AG genotype) for TNF 

−308A/G polymorphisms in the Asian people 10. 

 TNF-α -308   genotypes impact on TNF-α serum 
levels

For advance understanding of TNF-α-308 gene 

polymorphisms role in laborers, the impact of TNF-α-308 
gene polymorphism on serum level of TNF-α was 
evaluated in laborers and control as shown in (table 3). 

Table 3: Serum level of TNF-α in laborers and control distributed by TNF-α-308    genotypes.

TNF-α- 308   genotypes

laborers Controls

GG GA AA GG GA AA

Serum

levels of TNF-α 
pg/ml

49.13 ± 33.6* 76.83 ± 14.1*
75.15 ± 6.6* 30.73± 12.6** 8.3 ± 2.9**

15.23 ± 2.9**

P value
*, ** Significant differences (P< 0.01) in TNF-α serum levels between three genotypes in laborers and 

controls

In laborers group, GA genotype showed the highest 

level (76.83 ± 14.1 pg/ml) followed by genotype AA 

with 75.15 ± 6.6 pg/ml and GG with 49.13 ± 33.6 pg/ml. 

however, in controls, the GG genotype showed highest 

level (30.73 ±12.6 pg/ml)  followed by AA genotype 

with 15.23± 2.9 pg/ml then GA 8.3 ± 2.9 pg/ml, There 

were highly significant differences (P< 0.01) in TNF-α 
serum levels  between the three genotypes in laborers 

and in controls. Additionally, our results revealed the 

TNF-α-308 genotype might have a role in the increase 
production of TNF-α in laborers but not in controls. The 
A allele of this polymorphism can lead to high binding 

affinity of nuclear factors to the TNF promoter, resulting 
in a high level of transcription activity and secretion 

levels of TNF-α. Thus, it was proposed to have a 
significant functional impact 21,22. We assume that Iraqi 
concrete laborers with  GA, AA genotype are more prone 

to inflammation and may suffer from silicosis and other 

respiratory diseases resulting from continued exposure 

to concrete dust than laborers with the genotype GG.

Conclusions

In conclusion, we believed polymorphisms of 

TNF‐α (308) is associated  with the risk of respiratory 
disease  in the Iraqi  laborers exposed to concrete dust. 
Furthermore, we identified TNF-α-308 A allele was the 
risk factor for concrete laborers in Iraqi  population .
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